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."D ����E ��"��J�D ����"A�D��."D�
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E=RWP��XW>,PN�",>>N<W=�OX<�CV,<>�4RWNV,>XP<,YQRL�6MR>RWP�
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4?N�4,<M� c� 3?=�2@,RU,KRUR>a�BNVRWMN<�
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:VVN<=R@N�FR=?,URb,>RXW�OX<�8?RMRWP��RVK=��X@NVNW>�XO�D,R�4QR�4Q?,W�
RW��RBNM�BN,UR>a�

�J ,"���J�D ���"D  �HJ�D���D���ED  �"�D ��!�D���" �"D ��JD �
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� -J�D �"D�.J���"D  �HJ�D���D���" �"D ��JD �

?WN�MRVNW=RXW,U�"<X,L>R@N�CNW=RWP�OX<�6WU,<PRWP�8N=>?<N�RW>N<,L>RXW�
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�JD  ���."D��,J" �!JD��H"�E���" �!"�."�E���ED  ��E�."�D ���"D  �J�
�!�D�

E=RWP��XKRUN�CXLR,U�"N<=?,=R@N�8,VN�>X�:VY<X@N�2MQN<NWLN�>X�;NNY�
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�ED  �"�D ��!�D���!�D  ��D���D ���"D  �HJ�D���D��,J" �!JD�
�H"�E���!�D �J���D ���J ,"���J�D ��-�K"D��!"!���H"D ��D�."�D ��
�" �"D ��JD �
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� ��D �J��ED ����D �J�D ��!�D �

R�R=>NW� c� �Ń�gŌ~¯à´過ÏgÐ不�
� pgn�� g_z�� =7s�� cY��

:W>N<,L>R@N��NMR,>X<�OX<�2==R=>RWP��?U>RYUN�E=N<� NPX>R,>RXW�RW�CV,<>�
6W@R<XWVNW>=��
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Lockton(2008) [7] ƑƂǿǺǕ�ƑÌǿǺňìĭʃåɩ
ɰ[ÁȇĵƨĄňìǟǩŲěȒƃȋ®Ɗ�ǿǺ�ʃ�

œ� 2008 ×ȇĵƨĄƠǼĳ�ɻŏĐWô�ǿǺ
ʁDesign with Intentʃƺƫ DwIʂʃŲƓÉĬǱÜƮ�
<ƻǂnƓǩŲǿǺňìƑóȪgÍUʃ2ěǡ"äǩ

ŲěȒǟ9ȹƓħŞ~ǙĐ4�<«ňħ�ʃųŞUɽ


ĴĿŉ�ùƊǩŲƃȋ�Ɖ�ǿǺƓȾƩ��ô�ǿ

ǺȼƊ�	�ɳ¡�Ɗ2ěȒ1ƊǕǩŲƓƵƌ�ĀŞʃ

T�m��ǿǺɳ¡�ÓƊƓǿǺĀŞ��EÙɋƐǟ

RS·Oɳ¡�Ɗ"ɄLȆƓɚȆǿǺ��¶�éƃ

¶�;ȭ¶�Üƹ¶zƅ¥Źȸ�Ģ+ƅ¥�ȧɽǿǺ�

ɪǚÍƩ�"zT �ŇƵƌƳʃÔgÍU1ƊǕƑó

ǟǩŲěȒȐɵƙəƓǿǺňìʃ�
Áô�ǿǺ�Ɠ

ĿŉǿǺû�rʃ�rƓN¼ēɊǿǺƓƵƌǟƸ3ʃ

ÔgǿǺÒÁǩŲěȒƵƌfMǿǺ��(°� 2)�ŵ
ǖʃ°�ÇĹĴ�ɐÃȣ¶ƨ��1Ɗô�ǿǺƓȾƩ

�ƿĽȹǩȁ'�ɐÃô�ǿǺȴħɮƓƠƬʃƗ`ɞ

�Ãô�ǿǺ�rÉȇĵǿǺǟ1ƊǕǩŲěȒƓɳ¡

CÛ(ƓƠƬ§[8]ʃLockton, et al. [9]�ȃ�Áô�ǿ
Ǻ®ƊĨɃĖɃĖłĿ�Ɠ1ƊǕǩŲƠƬʃ*ÇĹĴ

�ȹǩÁô�ǿǺ�rćMæǿǺňì�ȚǟɎƓěȒ

CŘȩðƓƠƬ� 
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ĺƠƬÑĶȲȾ¿ɼ2�Ƿ¿ɼyǟǕ�1Ɗ�rƓ`

æTǿǺňìƓÎƎ� ü=ƓƠƬƗƓǱ�čǼʄ1). 
	�ǘįƓ¿ɼyǟǕ�ňìƉWĢɎųɷǦÎƎʅ 2). 
ô�ǿǺ�rĬ�ǙªȓǩŲǿǺƓňìƉWĢɎ¦fʃ

ƇǝĬɮÃɁĺÐǃɬõľưƓɵƗʃ�1Ɗô�ǿǺ

�ræɅǙªVóWŘwĺİ¨Ɠňìʅ3). ô�ǿǺ
�rĬ�Ǚȓ�<ǘįƓ|ȃǕƉWňìóŞƓÎȡȒ

Å� 

�N�@>�

ü=ȲȾǄȤĊk�éƃǘįƓ¶ƈSQ��ǿǺǘį

Ɠ¶ƈSQ�ʃ"zƨĄǘįƓ�SQ�ʃ¿ɼyǟǕ

ƔŲ�o\�o�ŕƓ�Ʈûe«¶�ŀ¶ƈʃŗ<ǘ

įƾV�XûPƾʄô�ǿǺ�rǟŭŮrƾ����

ŗ+yǟǕ�¿ɼƿĻæƔĳǁ��ƒ�oIƓ|ȃǕ

ȗ� 

 
� 1ʄPaulusÿĐWâɯ�ɟaȸdƓ�ƽ[14]ʃâ
ɯ�ɟǬƂƓ�ƽġƃŲƧĳĆ]ǟȅƞÕĘP«

�� 

 
� 2ʄô�ǿǺ�rʃŗßrɈĴǿǺħɐ"zȼƊ
\œß�r�ǿǺħɐƓ¿3�ĺ¿ɼ�ʃü=Áô

�ǿǺ�r�ƓǣģğȱǓȏŲ�ģʃ"Đp¿ɼy

ǟǕ�ƑóȾƩ�ÃĨrźN¼ɘȑƓŷñØ� 



�N(&�

��ɵƓňìƑóɠŖʃŗ+¿ɼyǟǕɈɱƑóɲK

ũFƓ�ȿǚdŰƖɵƗ��ȿ�ɵXZŲʄ1).°-ȓ
�=�»�ɀ\ƷřƓǩŲʃ2).°-ȓ�=Ǚª	Ÿ©
ɀ\ĩƝĩȝʃ3).°-ȓ�=[Ɗƭɕĭɖxȼi�Ƀ
Ėȴ�ȿ�ɵ.ŲƑóƓɵƗǱĬyǔȾxǩŲǿǺ

ƙəɳ¡Ɠ¶Ǖ�Ǽȋ�"ǩŲŲ�é�ƓǿǺĭʃǃ

ÓÔg�=ƉƈiŎ�ɸûǒöƳǩŲƵƌ.ŲǿǺƗ

ŋ�ü=ɃĖœɶƸ�ţǧȩÚƓ�ɵʃ	GGǙȓ¿

ɼyǟǕäƉ�ǿǺƓħ�xïǔʃ�Ǚªȓ =ƑÌ

İ¨IƓǿǺňì�ǖœɶ"ǩŲěȒŲǱħ�ƓƑ

óɵƗʃ�Ũȃ"ǩŲǿǺ.ŲǿǺƵƌƓô�ǿǺ�

rĬ�ȓ¿ɼyǟǕİ¼īxƑóǿǺňì�ȴ�ȿ�

ɵ�s�Ƽr�ʃǱŚ¿ɼyǟǕÁǿǺňìÀýĬƍ

�Ƽß�ʃ°� 3ÿɷƦ� 

œŏ¿ɼü=1Ɗ�Pƪ	�ƓrżʃƲ�ƪĬô�ǿ

Ǻ�rʃœƪ�r"ȇĵƨĄƃȋŲ£ƤʃĐ41ƊǕ

�<ŦņƓħ�ʃ�ēɊƂ¿�ƓƉ�Ƹ32ȓǿǺÒ

ƑÌW"ǩŲŲ�éƓǿǺ[10]ʃǖ�rwKN¼Ųǣ
ģğȱʃü=ÁƲ�ƪĬô�ǿǺ�rǓȏŲ�ģʃ"

Đp¿ɼyǟǕ�ƑóȾƩ�ÃĨrźN¼ɘȑǟ�Ƿ

ʁ°� 2ʂʅǖ}�ƪ�r_ĬéƃȌ�ĭĳ1Ɗ\Ɠ
ŭŮrʃƋĨŭŮr�	Ĭ"Ôg1ƊǕƑÌǿǺňì

ŲƗƓƓrżʃ�œ�¿ɼ�Ĭ.Ų·øcƓÍU� 

�NEC��

ƋĨ�ȱƓƠƬƗƓʃü=ƓƠƬǿǺŲ 3(ǘįʄéƃ
/ǿǺ/ƨĄ)	×2(�rʄô�ǿǺ/ŭŮr)	×2(|ȃɠŖʄ
Pre/Post)Ɠť�Ō ʁmixed-modelʂɍǰɎŨǿǺ�ŗ
�+¿ɼyǟǕ�yfPɠŖƓ¿ɼ��`ǟæɠŖ�

�ƴƙ�Ɠ�ɵ�|ȃɠŖŲ|ȃǕNǿǺƓɍǰɎŨ

�´�ǖ�ƪ¶ǪǘįǟPƪ�rŲ|ȃǕɖ�´� 

¿ɼƓƲ�ɠŖŲŜĴ$-�MƓǿǺɠŖʃü=�"

Řȩ�ƪ	�ǘįƓyǟǕãœ�ɖƓw±ňìƑó�

ĢɎ�ǟĞƁ�ƓÎƎ�ǖ¿ɼƓƲ�ɠŖĢėʃü=

ÁƊĨXļ�1Ɗô�ǿǺ�ræƓ|ȃǕʃĬ�Tǋ

ǌƑÌƓňìƑó�ĢɎ�ǟĞƁ�ɈǙɷǦƓŘ·ø

cƾʁ1ƊŭŮrʂƓ|ȃǕɾʃ"zĬ��Ʋ�ɠŖʃ

�<ǘįƓ|ȃǕʃ�1ƊŭŮræʃÎȡȒÅ�� 

�NI7�

œŏ¿ɼǱXŲP<ɠŖʄɻK¿ɼyǟǕɱ�ƴü

=ɲKũFƓ�ȿǚdŰƖɵƗʃ¿ɼyǟǕ�ŏ�ɵ

CǚdŰƖƓǿǺňìƑóʃŗŏó\�<ƴŃ7À�ʃ

ü=ĴĐ4ȠªƓɵƗǟƴŃuʃƘ\¿ɼyǟǕ¸O

ó	\æ7đ��ɵʃ�Ƙ\�ɵƔ.ƴ��¿ɼyǟ

ǕĐW =Ɠɬõ"ǃľưĭʃƿĻƲ�ɠŖ(PRE |
ȃɠŖ)�ĎǦ¿ɼyǟǕĳĎ|ƺƟƓǾȊʃǖǾȊ
ǱN¼"Ȃ� =�¿ɼĭĬ°-ȹǩǿǺňìƑó�

ÑĶȲȾȂ�ƉWňìƓǘæôţ2�Ƿ¿ɼyǟǕƑ

óƓħ��3°ʄ/ȅŲœɇXƓǿǺňìǱĬ2ǜ

Ĩ�ǯ�ȾxĬ�ĴƛȾɶ)Ɠ3´Ƴ��ǾȊæʃ¿

ɼȹMƲ�ɠŖ(POST |ȃɠŖ)ʃœĭ¿ɼyǟǕĳ
5ėǜÏƓ|ȃƾZç\ô�ǿǺ�rýĬŭŮr.Ų

ƑóƓȪgÍUʃ�ǋǌƑó� 

¿ɼyǟǕ�ġ<ȾƩ��"ɤô�Ĉ{rż2Ôgǜ

ÏǋǌC`�ɠŖwĺÐǃó	Wİ¨ƴŃɵƗƓǿǺ

ňìƑóʃƘ\ =ǜÏVŏĐWó	\İ¨ƓƴŃŲ

ő�ǅɤǦȹǩƲ�ɠŖæƓǾȊ�ǾȊN¼ǟK`�

ŏƓǾȊN¼ƙȯʃ*ĳ}§Ȃ��1Ɗ�ræÃɬõ

ƓƑóĴ��ħɮƓÔgʃ"z�rÃĨ =�ɬõƓ

Ƒó�Ĵ��ħɮƓĐp� 
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*�3 2�$I�

H1. 	�ǘįƓ¿ɼyǟǕ�Ʋ�ɠŖƓw±ňìŉ
óƉWĢɎ�µ�ɷǦÎƎ� 

H2. °ĽAǿ H1 ûƮʃɆɿ1Ɗô�ǿǺ�r�ȓ�
ǘįƓ¿ɼyǟǕ�ġɽƉWĢɎ	µ�ɷǦÎ

Ǝ� 
H3. 1Ɗô�ǿǺ�ræȓɁĺÐǃɬõľưƓ¿ɼ

yǟǕǟ	Ĭ1Ɗô�ǿǺ�rƓ¿ɼyǟǕʃ

�VŏňìɠŖǟw±ňìɠŖƓňìƉWĢɎ

Îȡ�ɷǦĐp� 

*�3 2�#0�

H4. 	�ǘįƓ¿ɼyǟǕ�Ʋ�ɠŖƓw±ňìŉ
óƉWĞƁ�µ�ɷǦÎƎ� 

H5. °ĽAǿ H4 ûƮʃɆɿ1Ɗô�ǿǺ�r�ȓ�
ǘįƓ¿ɼyǟǕ�ġɽƉWĞƁ	µ�ɷǦÎ

Ǝ� 
H6. 1Ɗô�ǿǺ�ræȓɁĺÐǃɬõľưƓ¿ɼ

yǟǕǟ	Ĭ1Ɗô�ǿǺ�rƓ¿ɼyǟǕʃ

 
� 3ʄ¿ɼyǟǕƑóǿǺňìƓòáʃȲȾɘȑƼr

�ƓɵƗ�ÁǿǺňìÀ�Ƽß�� 



ƉWǉɎ 
Measure Psychology Design Technology 

ƉWɎ 

DWI RIPPLE DWI RIPPLE DWI RIPPLE 
PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST 

3 21 14 6 24 24 34 6 16 19 16 3 
32 44 9 5 22 25 12 3 13 17 3 3 
15 15 20 8 12 18 24 18 9 11 10 10 
21 18 24 13 22 24 22 6 14 16 20 4 

Ö�(M) 17.75  24.50  16.75  8.00  20.00  22.75  23.00  8.25  13.00  15.75  12.25  5.00  
ŋũÎ(SD) 6.05  6.61  3.30  1.78  2.71  1.60  4.51  3.33  1.47  1.70  3.71  1.68  
Ǭ 1ʄ�ƪ¶ǪǘįʁPsychology, Designǟ Technologyʂ�	�ń#�ƉWĢɎƓÖ�ǟŋũÎ�Ǭ�ĢėŲ
ŗ�+|ȃǕƓǬƂ�ŗ�<ń#�SĴ�+|ȃǕ�¶Ǫǘįǟ�rŲ|ȃǕɖǿǺʃǖ PreȢ PostƓ|ȃ

ɠŖŲ|ȃǕNǿǺ� 

RATE (ƉWĢɎ/Åĭ) 
Measure Psychology Design Technology 

ĞƁ 

DWI RIPPLE DWI RIPPLE DWI RIPPLE 
PRE POST PRE POST PRE POST PRE POST PRE POST PRE POST 
4.77  16.97  22.75  12.78  21.35  26.58  29.26  11.31  26.62  15.81  24.63  20.73  
23.94  30.40  18.42  7.79  23.94  30.34  13.02  2.67  21.63  14.14  4.35  3.49  
23.77  19.79  40.34  13.27  12.12  13.51  21.18  11.77  6.37  6.17  18.91  11.73  
22.35  37.92  25.12  16.60  19.79  16.04  20.60  7.54  13.44  16.86  28.45  10.26  

Ö�(M) 18.71  26.27  26.66  12.61  19.30  21.62  21.01  8.32  17.01  13.25  19.08  11.55  
ŋũÎ(SD) 4.66  4.84  4.77  1.82  2.54  4.06  3.32  2.11  4.47  2.42  5.29  3.55  
Ǭ 2ʄ�ƪ¶ǪǘįʁPsychology, Designǟ Technologyʂ�	�ń#�ƉWĞƁƓÖ�ǟŋũÎ�Ǭ�ĢėŲ
ŗ�+|ȃǕƓǬƂ�ŗ�<ń#�SĴ�+|ȃǕ�¶Ǫǘįǟ�rŲ|ȃǕɖǿǺʃǖ PreȢ PostƓ|ȃ

ɠŖŲ|ȃǕNǿǺ� 

�VŏňìɠŖǟw±ňìɠŖƓňìƉWĞƁ

Îȡ�ɷǦĐp� 
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Ǭ 1ǟǬ 2ġƃ��ƪǘįǟ¿ɼǿǺ�Ɠŗ�+¿ɼ
yǟǕʃ�¿ɼƲ�ňìƑóɠŖʃǟ1Ɗ	��r�

MƓƲ�ňìƑóɠŖʃÿƉWƓǿǺňìĢɎǟĞƁ� 

*�3 2�$I�

Ų�ȍ¿Aǿ H1ʃü=ɻK1Ɗ��´ȒƎĢXļ
ʁone-way ANOVAʂ2Xļ|ȃǕ�¿ɼƲ�ɠŖň
ìƑóĢɎ�ƓƿĽ�ƿĽɷƦ�ƪǘįƓ¿ɼyǟǕ

� Ʋ � ɠ Ŗ ň ì Ƒ ó Ɠ Ģ Ɏ � Ď ȯ ɷ Ǧ Î Ǝ

ʁp=0.073ʂ�ü=ĎǦȹ�ŔC�æXļʁPost Hocʂʃ
2�ǷPPǘį��ɖ�Ʋ�ɠŖňìƑóĢɎ�Ĭ�

ĴÎƎ�ƿĽɷƦǿǺǘįƓ¿ɼyǟǕǟéƃǘįƓ

¿ɼyǟǕʃéƃǘįƓ¿ɼyǟǕǟƨĄǘįƓ¿ɼ

yǟǕ�ɖŜĴɷǦÎƎ�*ǿǺǘįƓ¿ɼyǟǕɷ

ǦŘƨĄǘįƓ¿ɼyǟǕƉWİ¨ƓňìóŞ

ʁp=0.024<0.05ʂ�œƿĽȍ¿�ü=ƓAǿ H1ʄ	�
ǘįƓ¿ɼyǟǕ�Ʋ�ɠŖƓw±ňìŉóƓĢɎ�

µ�ɷǦÎƎ�	ȾœÎƎGµ�ĨǿǺǘįƓ¿ɼy

ǟǕǟƨĄǘįƓ¿ɼyǟǕ�ɖ� 

Ų�ȍ¿Ĭ�1Ɗô�ǿǺ�ræȓɁĺÐǃɬõľư

Ɠ|ȃǕǟ	Ĭ1Ɗô�ǿǺ�rƓ|ȃǕʃ�Vŏň

ìƉWʁƲ�ɠŖʂǟw±ňìƉWʁƲ�ɠŖʂĢɎ

Îȡ�ʃĳµ�ɷǦÎƎʃü=ĎǦ1Ɗť�ǿǺ

ʁMixed designʂ ��´ȒƎĢXļ2Xļü=Ɠ¿ɼ
ƿĽ��ü=Ɠť�ǿǺʁMixed designʂ ��´ȒƎ
ĢXļ�ʃɍǰɎŨƓ�´Ųʄ|ȃɠŖʁ2 levels: �
r1Ɗ`��r1Ɗæʂʅ|ŨǕɖ�´Ųʄ¶Ǫǘį

ʁ3 levels: éƃ�ǿǺ�ǟƨĄʂʃ"z�rʁ2 levels: 
ô�ǿǺ�r�ŭŮrʂ�ť�ǿǺʁMixed designʂ 
��´ ANOVAƓƿĽɷƦ¶ǪǘįĞƊ�ňìƑó
ƉWĢɎ�ųɷǦâɯʃF(2,18)=2.505, p=0.110��¶
ǪǘįĞƊ�æŘȩʁPost Hocʂ�ʃü=ƑƂéƃ
ǘįƓ¿ɼyǟǕǟǿǺǘįƓ¿ɼyǟǕƓňìƑó

ƉWĢɎųɷǦÎƎʁp=0.641ʂʃéƃǘįƓ¿ɼy
ǟǕǟƨĄǘįƓ¿ɼyǟǕƓňìƑóƉWĢɎ�ų

ɷǦÎƎʁp=0.115ʂʃŵǖǿǺǘįƓ¿ɼyǟǕǟ
ƨĄǘįƓ¿ɼyǟǕƓňìƑóƉWĢɎɀ\�ɷǦ



ÎƎʁp=0.047<0.05ʂ�œƿĽɷƦ�ġ<¿ɼ�ʁm
�P<|ȃɠŖʂʃǿǺǘįƓ¿ɼyǟǕƙȩĨƨĄ

ǘįƓ¿ɼyǟǕ�ňìƑóƓƉWĢɎ�ȩ¨�ȴƿ

ĽďǓ�ü=ƓAǿ H2ʄô�ǿǺ�rǙȓ�<ǘį
Ɠ¿ɼyǟǕ�ġɽňìóŞƉWĢɎ�ƓǬƂÎȡȒ

Å�ü=ƑƂô�ǿǺ�rƓ1ƊɅĬųŞȓwĺƨĄ

��ňìƑóȩÆƓòáěȒ � 

�rƓĞƊ�ňìƑóƓƉWĢɎ�ɀ\ɷǦʃɷƦ

Pƪ�r�ŰƑňìƑóĢɎ�ĴǦɷǦÎƎ�Řȝŭ

Ůrʃô�ǿǺ�rȓÿĴ¿ɼyǟǕ�ġɽ¿ɼĭƉ

ƈȩ¨ƓňìƑóĢɎʃF(1,18)=6.482, p=0.02<0.05�
ȴƿĽƱ�ü=ƓɲĸʃǿǺ2CǩŲǿǺňìƑóȪ

gÍUƓô�ǿǺ�rʃƓƣ�ŰƑňìƑóĢɎĴÔ

g� 

|ȃɠŖƓĞƊ�ňìƑóƓƉWĢɎ�ɀ\ɷǦʃ

F(1,18)=5.124, p=0.036<0.05�ňìƑóĢɎ�VŏƑó
Ɠ POST ɠŖŘw±ƑóƓ PRE ɠŖ¨�ȴ<ƿĽȞ
�ü=Ɠɲĸʃ�ŲVŏƑóƓ POST ɠŖƓɵƗĬ`
ɠŖʁPRE ɠŖʂÐǃºƫĜŅóŞƓƙ�ɵƗʃü=
Ɠ¿ɼËŵƑƂ��r1ƊƓVŏƑóɠŖʃǙªŰƑ

WŘƲ�ɠŖİ¨ƓóŞ�œƑƂÁ�æǌǟǾȊƿĽ

�0ŤMčǼ� 

��´��.Ɗ�ʃü=ƑƂ��rǟ|ȃɠŖ�ɖƓ

��.ƊĴɷǦÎƎʃF(1,18)=23.771, p<0.001�ƿĽ
ɷƦ¿ɼyǟǕ�1Ɗô�ǿǺ�ræʃŘȝŭŮrǖ

ǹʃT�"VŏƉWƓňìƑóƓĢɎȩ¨ʁǲ� 4ʂ�
œƿĽęċ� H3 ƓAǿ�� 4 �ɷƦʃ.ŲÃŶƾŭ
Ůr1ƊǕƓƣ°ɲĸ�Ʋ�ɠŖĭĢɎŘƲ�ɠŖɜ

,��ŵǖʃ1Ɗô�ǿǺ�ræƓ�VŏňìƑóĢ

ɎƇǝȞȾ�Ʋ�ɠŖw±ƑóĢɎ�ü=ȹ�ŔÁ�

<ǘįƓ¿ɼyǟǕșĤXɔ2Xļ��rǟ|ȃɠŖ

�ɖƓ��.Ɗ�ƿĽɷƦô�ǿǺ�rɈǙȓ�<ǘ

įƓ¿ɼyǟǕĴĞȓƲ�ɠŖƓǿǺňìƉWĐpʄ

éƃǘįƓ�1Ɗô�ǿǺ�ræ(M=24.50, SD=13.23)
ǟ1Ɗ` (M=17.75, SD=12.09)ʃȢ1ƊŭŮræ
(M=8.00, SD=3.56)ǟ1Ɗ`(M=16.75, SD=6.60)ƓƉW
ĢɎĢɎÎƎȒ«ʃF=8.645, p=0.026�ǿǺǘįƓ�
1Ɗô�ǿǺ�ræ (M=22.75, SD=3.20)ǟ1Ɗ`
(M=20.00, SD=5.42)ʃȢ1ƊŭŮræ(M=8.25, SD=6.65)
ǟ1Ɗ`(M=23.00, SD=9.02)ƓƉWĢɎĢɎÎƎȒ«ʃ
F=9.623, p=0.021�ƨĄǘįƓ�1Ɗô�ǿǺ�ræ
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SD=7.41)ƓƉWĢɎĴÎƎʃ*GĎȯɷǦʃF=5.517, 
p=0.057�œƿĽȇĪô�ǿǺ�rÃĨƨĄǘįƓ�
2ȇ�ĴÔg � 
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�ǕƓ��.ƊŜĴɷǦʃF(2,18)=0.495, p=0.617ʅ¿
ɼ y ǟ Ǖ ǘ į ǟ � r Ŝ Ĵ ɷ Ǧ Ɠ � � . Ɗ ʃ

F(2,18)=0.179, p=0.838ʅǘįǟ|ȃɠŖ�ŜĴɷǦ�
�.ƊʃF(2,18)=1.344, p=0.286� 
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ɷǦÎƎ�œƿĽɷƦ�ġ<¿ɼ�ʁm�P<|ȃɠ

Ŗʂʃ�ǘį�ňìƑóƓĞƁ�ĬÎ	¨Ɠ� 
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F(1,18)=12.187, p=0.003<0.05�ȴɷƦňìƑóĞƁ�
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æ(M=11.55,  SD=7.09) ǟ1Ɗ`(M=19.08, SD=10.58) Ɠ
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�ǕƓ��.ƊŜĴɷǦʃF(2,18)=3.420, p=0.055ʅ¿
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摘要 

近年來，虛擬實境技術越發成熟，如何在虛擬實境中進

行有效率的文字輸入卻依然未被解決，使用實體鍵盤雖

然可以有效率的輸入文字，卻有著活動空間被限制的缺

點，使用智慧型手機雖可改善活動空間被限制的缺點，

在虛擬實境中使用卻效率不彰，因此在本研究中，我們

期望得知在虛擬實境中使用智慧型手機進行文字輸入時

的效率問題能不能藉著視覺回饋進行改善，並列出虛擬

實境中鍵盤尺寸大小、手指點擊位置可視化以及手指位

置可視化三項變因進行分析。 

為了達到實驗目的，我們邀請 40位實驗受測者，並根據

受測者們在不同變因下進行文字輸入時的輸入速度以及

錯誤率，加上實驗後對於各方面的滿意度調查，得出三

點結論(1)當使用者接收到手指點擊位置的視覺回饋時，

在速度以及錯誤率都有顯著的改進，(2)當使用者接受到

手指位置的視覺回饋時，在錯誤率方面有明顯的進步，

在速度上面則不夠顯著，(3)當使用者無法接收到任何視

覺回饋而只有改善視覺上的舒適度時，打字速度以及錯

誤率並沒有顯著的改善。 

5.00 

8.90 

5.92 

0

5

10

Without With

W
o
r
ds
 
Pe
r
 M
i
nu
t
e

Speed

Touch Position Finger Point

4.05 

1.42 

1.59 

0

2

4

6

Without With

Ke
yS

tr
ok

es
 P

er
 C

ha
ra

ct
er

Error Rate

Touch Position Finger Point



HandVis: Gesture Visualizations for Supporting Online 
Cross-Lingual Communication 

Kuan-Yu Lin1 Seraphina Yong2 Shuo-Ping Wang3 Hsin-Yu Chien1 Chien-Tung Lai1 

Department of Computer 
Science1 

National Tsing Hua University 
Hsinchu, Taiwan 

Dept. of Computer Science 
University of Chicago2  
Chicago, Illinois, USA 

Institute of Information Systems 
and Applications3 

National Tsing Hua University 
Hsinchu, Taiwan 

s104062552@m104.nthu.edu.tw, seraphina@uchicago.edu,  
{s102062507, s102062120}@ m102.nthu.edu.tw, jacklai5505@gmail.com 

 
ABSTRACT 
Effective communication between those who are not fluent 
in a non-native language can potentially be quite difficult. 
The common language selected to be used throughout an 
exchange can encumber those who might not speak it as 
proficiently as others. Remote communication further 
heightens the difficulty, since less channels are available for 
communication. We introduce HandVis, a video 
conferencing interface that visualizes elements of hand 
gesture, such as trajectory and amount. Gesture is intended 
to be a communicative tool that can compensate for 
language deficits. The results of a user study indicate that 
while HandVis did not necessarily mitigate the researched 
phenomenon of mixed-proficiency conversations being 
primarily dominated by a fluent speaker, it did increase the 
amount of interaction that occurred between both non-
fluent and fluent speakers. 

Author Keywords 
Computer-mediated communication system; motion sensing; 
cross-lingual communication; enhanced videoconferencing  

ACM Classification Keywords 
H.5.3. Group and Organization Interfaces: Computer- 
supported cooperative work;  
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ABSTRACT 
Motivated by the trends in development of virtual reality 
devices, game designers are interested in developing games 
that move beyond the physical world while providing 
immersive gaming experience. Reflected upon our daily life 
experiences, it is uncommon that we take physical objects 
into virtual space under the context of gaming. Here, we 
present SwitchSpace, a mixed reality room escape game 
designed to enable cross-reality interactions. By taking 
pictures of physical objects around, players can transfer the 
objects into game use once the objects are verified by human 
operators. Differs from typical room escape games, which 
allow only immutable logic in traditional puzzle-based game, 
the creativity-encouraged game we built is designed to 
explore how players react and experience when the 
flexibility is afforded. A study was delivered to evaluate the 
players’ acceptance of SwitchSpace using Wizard-of-Oz. 
Through the interview, we identified several interesting 
themes with positive feedbacks from the participants, 
including flexibility of free-form gameplay experience, 
game feasibility in public, and interests of group-based 
gaming among players. Our study provides implications for 
future game designers to consider experiences and 
interactions with not only surroundings but also group 
dynamics around, when players are empowered to interact 
with environments they situated in. 

Author Keywords 
Game design; mixed reality games; pervasive games; room 
escape games; Wizard-of-Oz prototyping. 

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous; K.8.0. Personal Computing: General — 
Games. 
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摘要 

本研究主要目的是探討虛擬角色的眨眼頻率是否會影響

觀眾對角色的感受？並進一步調查，當虛擬角色的外觀

不同時，例如：性別與年紀，會不會影響觀眾對角色的

眨眼動作的意象感受？實驗設計四種不同外形的虛擬角

色，製作了三種眨眼頻率給予受測者觀看，並利用單因

子變異數分析實驗所得數據，進行實驗統計分析，研究

結果如下：一、眨眼頻率對虛擬角色意象之影響，於六

組感性意象中，僅對「緊張的」感受有顯著影響；每分

鐘眨眼 36 次給人最緊張的感受。二、虛擬角色年紀僅

「緊張」意象顯著，其餘皆不顯著，年幼虛擬角色會比

年老緊張。三、虛擬角色性別僅「緊張」意象顯著，其

餘皆不顯著，男性會比女性緊張。四、虛擬角色外型年

紀與性別中，六項語彙意象皆不顯著。根據以上結果，

本研究建議設計師在虛擬角色的非語言回饋中，若增加

眨眼頻率的速度，可使觀眾認為是緊張情緒的表現。 

關鍵字 

虛擬角色;眨眼;外型差異;意象  

ACM Classification Keywords 

H.5.1 [Information Interfaces and Presentation 

(e.g., HCI)]: Multimedia Information Systems; 

J.4 [Social and Behavioral Sciences]: 

Psychology, Sociology 

前言 

現今的科技進展迅速，在科技部 2016 的專題報導中提

出機器人已漸漸紮根進入人類生活，機器人應人們狂想

而生，它們從科幻故事、舞台劇走入真實生活不過半世

紀多的時間，機器人從工廠、醫院，漸漸進入家戶。在

二十世紀後，越來越多廠商提出了社交型機器人，像是

生活上的智能夥伴 Zenbo 與協助自閉症兒童學習的學習

機器人 Leka，前兩者機器人皆是使用螢幕表情與語音

與使用者溝通，其中包含了臉部特徵表情，可提供使用

者理解機器人狀況，讓使用者了解機器人的反應為何。 

Leka 是一款 2014 年提出的社交機器人夥伴，專門為有

特殊需要的兒童設計，是一個球型機器人，可以行走互

動，對於兒童而言，它是一個互動和多感官智能玩具，

提供玩的樂趣和教育遊戲給有特殊需求的兒童，激勵其

社會交往的能力，即增加兒童運動，認知和情感技能，

以及刺激的自主權 (圖 1)。 

 

圖 1  Leka機器人 

Zenbo是一款 2016年提出的社交機器人夥伴，主要針

對家庭設計，協助家庭內所有不同需求的人們，他能協

助老年人享受互聯數位生活，和幫助他們的健康和福

祉；能陪伴孩子們互動，透過學習遊戲，培養創造力和

邏輯思維能力；再加上能提供廣泛的技能給家庭，使生

活更輕鬆、更愉快。(圖 2)。 

 

圖 2  Zenbo機器人 

從以上兩款機器人的外型設計，我們可以發現機器人以

語調和表情給予使用者回饋，當使用者看到機器人表情

差異時，會得知其狀態，並給予不同的指令或互動。 

臉部表情是機器人與人類互動很好的系統意象，人們在

跟他人互動時，臉部表情會使人們知道是否被理解，還

有其心中的狀況，這類的非語言回饋在與機器人互動時

也是一樣的，機器人的情感表達會影響人們對於他的滿

意度和理解力，進而影響人們的行為互動[5]。 

虛擬角色的臉部表情會影響觀看者看見角色的心理情緒，

眼睛動作有助於虛擬角色傳達訊息[11]。過多的眨眼頻

率會給人神經質的負面意象，證實眨眼確實會影響給人

意象[8]。針對虛擬角色眨眼給予人的意象感受進行探

討，發現不同的眨眼速率會影響給予人的意象[2]。 



本研究以 Takashima[2]等人的虛擬角色眨眼給人之意

象研究為基礎，該篇以虛擬角色的眨眼動畫作為研究，

透過虛擬角色的眨眼動畫，以眨眼頻率差異與外型差異

作為自變數，研究分析觀眾對於虛擬角色之意象探討。

本研究參考其後續建議，進而新增了外型年紀的變項，

並效仿了部分實驗步驟與統計方式。 

本研究主要探討問題有二： 

1. 虛擬角色眨眼頻率是否會影響觀眾對角色的感受。 

2. 虛擬角色外型差異是否影響觀眾對該角色的感受。 

文獻探討 

我們以肢體語言、姿態、臉部表情來傳達我們的情緒狀

態，可以透過這些非語言回饋得知當時的情緒狀況[6]。

非語言回饋在人類與機器人溝通時很重要，當他們執行

任務或是指令時，機器人的情感表達會讓人類知道他們

的動機與渴望、成就和挫折，因而影響人類對於機器人

的理解力[5]。 

當我們與他人接觸時，通常在心裡建立有關對方內在思

想和情緒狀況的心理模式，遇到面無表情、不講話的人

時，人們會感受到很挫折，這種溝通是令人緊張和不愉

快的，沒有回饋的話，人與機器會無法有效運作[6]。 

Cafaro[1]在研究中實驗發現，第一次接觸的人形成彼

此的性格和人際交往態度的印象，只要 12.5 秒的互動

時間，就能夠有意象的產生。換句話說，觀眾只需要

12.5秒的動畫即可對該虛擬角色產生意象。 

眨眼一直是心理生理學的探討方向之一，因為它強烈地

反映一個人的心理狀態和個性。先前研究結果表示，眼

睛行為是一種非語言信號中，有關於人們去創建意象的

重要能力之一[2,3]。人在焦慮時對於眨眼頻率有顯著

影響 [4]。且研究指出眨眼與心理情緒之間有所關聯，

情緒較緊張眨眼速率相對會增加[10]。因此，眨眼會反

映出一些人格特質，有學者因而探討此特質是否可以套

用在虛擬角色上面。 

Omori＆Miyata[7]的研究中探討眨眼頻率如何影響觀眾

對於一個人的印象，透過問卷調查，觀眾對於“目標”

（經常眨眼或很不常眨眼的人）的印象，透過七點語義

量表的填寫，包含了十種形容詞的感受差異，結果顯示

經常眨眼的人給予觀眾緊張的感受，不常眨眼的人給予

觀眾聰明的感受，並得出眨眼頻率的差異會給予觀眾不

同的意象感受。 

Omori＆Miyata[8]的實驗中，接續上個研究，接而繼續

探討真人眨眼頻率差異之下給觀眾的感受差異，透過真

人錄製的 20 秒的影片，頻率分為 3、6、9、12、18、

24、36、48、72和 96眨眼次數/一分鐘，觀眾觀看結束

後請觀眾填寫七點語意量表，也是包含了十種形容詞。

過多的眨眼頻率會給人神經質、粗心與緊張的負面意象，

證實眨眼確實會影響給人意象。 

Takashima[2]等人參考了前兩者的研究，探討虛擬角色

眨眼頻率是否也會給予觀眾感受差異，預期受測者看待

虛擬角色如同看待人一樣，因為虛擬角色有著和人差不

多的臉部組成。製作擬真(圖 3)與卡通(圖 4)兩種風格

的虛擬角色眨眼 20 秒，並一樣透過七點語意量表研究

結果得出虛擬角色給人的意象和現實生活中人類給予的

意象相符，證實虛擬角色之眨眼頻率會影響觀看者意象。  

 

圖 3 Takashima實驗時所製作的擬真虛擬角色 

 

圖 4 Takashima實驗時所製作的卡通虛擬角色 

田佩穎[12]的研究以 Takashima 的研究為基底，探討虛

擬角色眨眼頻率是否也會給予國人感受差異，以虛擬角

色外型差異（擬真、卡通）與眨眼頻率（每分鐘 9、12、

18、24、36次）之變項組合，分別製作共 20組的 20秒

眨眼動畫樣本(圖 5)。該研究重新彙整國人與虛擬角色

有關之感性意象語彙，得到「有個性的」、「善良的」、

「勇敢的」、「難過的」、「無聊的」與「緊張的」六

組感性語彙作為虛擬角色意象分類。 



 

圖 5 田佩穎實驗時所製作的虛擬角色 

本研究根據前面四者的研究，整理了實驗變項、測驗眨

眼頻率、語意量表與結果的差異表(表 1)，從表中可以

直接看出實驗方法的差異，對於眨眼頻率會影響觀眾的

感受影響方面，結果大致都是有顯著影響的。 
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實

驗
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觀眾緊張
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觀眾聰明
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過多的眨

眼頻率會

給人神經

質的負面

意象，證

實眨眼確

實會影響

虛擬角色

給人的意

象 有 親

切、焦慮

不安、粗

心的三種

因素。 

眨眼頻率

越高越讓

觀眾覺得

虛擬角色

是 緊 張

的。 

卡通風格

的虛擬角

並得出眨

眼頻率的

差異會給

予觀眾不

同的意象

感受。 

給 人 意

象。 

色給觀眾

較強烈的

感受。 

國小階段

受測者對

虛擬角色

的意象感

受較為強

烈 

表 1. 研究比較表 

對於此比較結果，本研究將以卡通外型之虛擬角色進行

設計，因其意象感受較為強烈，並發現前面四者研究皆

是以青年作為設計原型，所以本研究增加了外型年紀的

差異，探討其變化對受測者之意象差異。受測者部分則

是參照了田佩穎的研究結果，採用意象感受較強烈的國

小學生進行測驗，並根據以上論點提出兩點假設: 

1. 虛擬角色眨眼頻率會影響觀眾對該角色的感受意

象。 

2. 虛擬角色外型年紀差異會影響觀眾對該角色的感

受意象。 

研究方法 

本研究規劃實驗流程為三階段(圖 6)，第一階段為前置

準備，虛擬角色的「樣本設計」與安排正式「實驗流

程」；第二階段為正式實驗，藉由「虛擬角色之眨眼意

象問卷調查」眨眼動畫實驗流程，透過感性語意評估虛

擬角色三種眨眼頻率，以獲得觀看者對虛擬角色的感受；

再由第三階段之研究，利用變異數分析虛擬角色眨眼給

予人的意象為何。 

 

圖 6. 實驗流程圖 

研究變項 

自變項一(眨眼頻率):原先實驗影片皆是 20 秒的動畫或

影片，但造成實驗時間過長，導致受測者後續有恍神狀

況，並實際比較過五種眨眼頻率在 20秒內的次數(表 2)，

部分頻率次數太過相近，例如頻率一分鐘 12 次的次數

與 9次或 18次的太接近，頻率一分鐘 24次的次數與 18

次或 36 次的太接近，為了提升差異性，修改成三種眨

眼頻率。且因意象的形成需要 12.5 秒，因而比較了
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12.5 秒、15 秒、17.5 秒與 20 秒的差異，發現只需 15

秒即可做出差異，也可以減少整體測驗時間，因而縮短

為 15秒動畫。 

頻率(次) 9 12 18 24 36 

12.5秒 2 3 4 6 8 

15秒 2 3 5 6 9 

17.5秒 3 4 5 7 11 

20秒 3 4 6 8 12 

表 2. 眨眼頻率在不同秒數的次數表 

自變項二(虛擬角色):本研究設計之虛擬角色，經田佩

穎[7]同意使用後，修改繪製而成，主要將以外型年紀

年幼、年老之兩男兩女繪製，共四位虛擬角色(圖 7)。 

 

圖 7 建立虛擬角色之對照表 

依變項: 本研究的依變項以田佩穎[7]所蒐集的六組感

性語彙為基礎(表 3)，採用李克特之五點語意量表評估

受測者其意象感受程度。 

1 善良的 有點善良

的 

普通 有點不善

良的 

不 善 良

的 

2 有 個 性

的 

有點有個

性的 

普通 有點沒有

個性的 

沒 有 個

性的 

3 勇敢的 有點勇敢

的 

普通 有點不勇

敢的 

不 勇 敢

的 

4 無聊的 有點無聊

的 

普通 有點不無

聊的 

不 無 聊

的 

5 難過的 有點難過

的 

普通 有點不難

過的 

不 難 過

的 

6 緊張的 有點緊張

的 

普通 有點不緊

張的 

不 緊 張

的 

表 3. 六組語意量表 

正式實驗 

當日受測程序流程為本研究進行實驗時，首先利用 5 分

鐘的時間，向受測者進行解說實驗流程，解說完畢後請

受測者個別觀看虛擬角色眨眼動畫影片，每支影片 15

秒，兩款風格各有男女外型，共四款虛擬角色及三種不

同的眨眼頻率（一分鐘內分別眨眼 9、18、36 次），其

實驗組合共 12 組。看完影片後受測者填寫語意量表。

影片播放是隨機的，共觀看不同虛擬角色重複 12 次，

大約花費 20 分鐘於實驗進行。最後花費 5 分鐘回收量

表，本實驗總計花費 30分鐘的時間。 

招募受測者 

本研究以就讀於臺中當地之國小學生為研究對象，招募

年紀為國小五、六年級的受測者。本研究受測者經由徵

求學校老師的同意後進行調查，受測者為國小六年級

30位學生、國小五年級 26位學生，共計 56人。地點選

擇受測學校的電腦教室作為實驗場所，一間教室約有

35 人座位，35 人可同時進行實驗，分兩次進行。透過

電腦螢幕呈現虛擬角色之眨眼動畫，受測者看完之後以

紙筆的方式進行填寫量表(圖 8)。 

 

圖 8 實驗照片 

研究結果 

本研究設計量表以六組感性語彙為基礎，採用李克特之

五點語意量表評估受測者其意象感受程度，越高分代表

越具有此意象感受，越低分則越不具有此感受。將受測

者意象感受之評估並轉換成數據後，進行單因子變異數

分析，並使用 spss 軟體統計其結果，得出虛擬角色眨

眼頻率、虛擬角色外型年紀、虛擬角色外型性別以及虛

擬角色外型與性別中，是否具備顯著差異，根據其統計

結果，數據顯示部分有顯著差異(表 4)，本研究歸納下

列四項作為分析結果之統整（表 5）。 

 

 

 

 



 分析變項 依變項 平均數 顯著性 

虛 

擬 

角 

色 

給 

予 

觀 

看 

者 

之 

意 

象 

年

紀 

年

幼 

年

老 

善良的 
2.84 

0.254 
2.72 

有個性的 
2.82 

0.232 
2.94 

勇敢的 
3.25 

0.530 
3.19 

無聊的 
2.84 

0.254 
2.72 

難過的 
3.52 

0.289 
3.41 

緊張的 
3.18 

0.050 
3.25 

性

別 

男 

女 

善良的 
2.79 

0.863 
2.77 

有個性的 
2.81 

0.156 
2.95 

勇敢的 
3.20 

0.645 
3.24 

無聊的 
2.79 

0.863 
2.77 

難過的 
3.47 

1.000 
3.47 

緊張的 
3.31 

0.049 
3.11 

眨

眼 

每
分
眨
眼
頻
率 

9、
18
、
36 

善良的 

2.86 

0.895 2.76 

2.78 

有個性的 

2.80 

0.438 2.96 

2.89 

勇敢的 

3.23 

0.912 3.24 

3.20 

無聊的 2.82 0.356 

2.76 

2.78 

難過的 

3.41 

0.620 3.47 

3.52 

緊張的 

3.29 

0.041 3.38 

2.97 

外

型 

年

幼

女 

年

幼

男 

年

老

女 

年

老

男 

善良的 

2.88 

0.661 
2.81 

2.70 

2.74 

有個性的 

2.79 

0.249 
2.85 

2.83 

3.05 

勇敢的 

3.33 

0.115 
3.17 

3.07 

3.31 

無聊的 

2.88 

0.661 
2.80 

2.70 

2.74 

難過的 

3.64 

0.254 
3.40 

3.30 

3.53 

緊張的 

3.36 

0.094 
3.00 

3.27 

3.22 

表 4. 統計結果表 

 

 



 分析變項 
單因子變

異數分析 
多重比較結果 

虛 

擬 

角 

色 

給 

予 

觀 

看 

者 

之 

意 

象 

年

紀 

年老 

年幼 

善良的 年幼>年老 

有個性的 年幼>年老 

勇敢的 年老>年幼 

無聊的 年老>年幼 

難過的 年老>年幼 

緊張的 年幼>年老 

性

別 

男 

女 

善良的 女>男 

有個性的 女>男 

勇敢的 女>男 

無聊的 男>女 

難過的 男=女 

緊張的 男>女 

眨

眼 

每分眨
眼頻率 

9 、
18、36 

善良的 18>9>36 

有個性的 9>36>18 

勇敢的 36>9>18 

無聊的 18>36>9 

難過的 9>18>36 

緊張的 36>9>18 

外

型 

年幼男 

年幼女 

年老男 

年老女 

善良的 
年幼男>年老男>年
幼女>年老女 

有個性的 
年幼男>年老男>年
幼女>年老女 

勇敢的 
年老男>年幼女>年
老女>年幼男 

無聊的 
年老男>年老女>年
幼女>年幼男 

難過的 
年老女>年幼男>年
老男>年幼女 

緊張的 
年幼男>年老男>年
老女>年幼女 

表 5. 實驗結果表 

根據實驗統計，本研究整理出以下幾點結果: 

1.虛擬角色眨眼頻率僅「緊張的」意象顯著，其餘意象

語彙皆不顯著，且對於觀眾而言，眨眼頻率在一分鐘

36次時最為緊張。 

2.虛擬角色外型年紀僅「緊張的」意象顯著，其餘意象

語彙皆不顯著，且對於觀眾而言，外型形象年幼的虛擬

角色會比外型形象年老的虛擬角色緊張。 

3.虛擬角色外型性別僅「緊張的」意象顯著，其餘意象

語彙皆不顯著，且對於觀眾而言，外型形象男性的虛擬

角色會比外型形象的女性的虛擬角色緊張。 

4.虛擬角色外型年紀與性別的交叉比對中，六項語彙意

象皆不顯著。 

 

根據以上實驗統計，比較先前提出之假設是否成立，本

研究的假設有二，其中部分吻合(表 6)。 

假設與結果比較 

假設 

虛擬角色眨眼頻率會

影響觀眾對該角色的

感受意象。 

虛擬角色外型年紀差

異會影響觀眾對該角

色的感受意象。 

實 驗

結果 

部分假設成立，僅

「緊張的」意象顯

著，其餘皆不顯著。 

部分假設成立，僅

「年紀」、「性別」

顯著，「外型」皆不

顯著。 

表 6. 假設與結果比較表 

結論 

本研究發現虛擬角色不同的眨眼頻率只影響受測者對角

色「緊張的」感受認知，其餘感受之影響皆不顯著，研

究結果與 Takashima 等人之研究發現略有出入，虛擬角

色外型差異部分也只影響受測者對角色「緊張的」感受

認知，對於不同外型的虛擬角色比較時，只有單比較年

紀或性別時，才有部分顯著差異。對於這樣的結果，我

們認為：如果存在虛擬角色外型上的差異效果，他們可

能是小的，這意味著虛擬角色設計師仍是需要注意虛擬

角色外型對於眨眼頻率可能帶來的影響，在臉部表情表

達中，若增加虛擬角色眨眼頻率可使觀眾認為是緊張情

緒的表現。 

在實驗時有發現部分有趣的現象，例如：他們看到本研

究虛擬角色在靜態時會覺得很可愛，但一旦當虛擬角色

眨眼時卻會大喊很恐怖。對於此現象，可能可以增加訪

談部分，去探討靜態與動態的感受差異，了解國小生的

認知。另一個有趣的現象是，國小生對於意象這塊的定

義，跟我們實驗中的所使用的六項語意詞彙有點落差，

有出現一些形容詞是我們沒有的，例如：奸詐的、溫柔

的。因此我認為也可以透過國小生，去重新探索適合的

語意量表。 
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摘要 
提升運動量對於坐式生活型態的繁忙現代人來說是個重

要的議題。本研究期望透過行為改變的相關理論來了解

現代人難以建立運動習慣與生活型態，是有什麼樣的阻

礙或是缺乏何種助力。然而，並非所有相同的行為改變

策略都適用於不同的介入對象。因此本研究主要在於調

查在跨理論模型中五個不同運動階段的人，他們心中認

為會影響他們去運動的不同要素與達到要素的子因素內

容。本研究結果顯示各個運動影響要素對於不同運動階

段的人們有著不同的重要性：「運動行為投入累積」對

於運動階段較前期的人是最重要的，然而對於已經養成

運動習慣的人，「運動動機」則為最被認為是最能影響

其更加樂愛運動的主要要素。本研究最後並討論在行動

裝置應用程式（App）的互動設計上，如何針對不同跨
理論模型的運動行為階段的不同族群使用者，依據他們

認為的促進運動行為產生的優先要素與子因素內容，給

予不同資訊優先順序的調適性設計，以達到最佳化的行

為介入設計。 

關鍵字 
跨理論模型、運動、健康促進、調適性說服科技、行為

介入設計、資訊優先順序 

1.緒論 
人們都希望保持身體健康，身體健康與健康生活型態一

直以來都是眾人關注的議題。人們最重視的議題的其中

之一即是如何提升身體活動量（Physical Activity）或是
運動量(Physical Exercise)。充足的身體活動量不僅能幫
助保持身體的健康，對於自我信心、生活品質都有正面

的影響[3]。然而，即使知道身體活動量充足的好處與
不足的壞處，仍然有許多人有身體活動量不足的問題。

根據世界衛生組織(World Health Organization)於 2008年
的統計，全球 15 歲以上的成人約有 31%有身體活動量
過少的問題，且每年全球約有 320萬例的死亡與過少的
身體活動量有關。研究指出，人們身體活動量的不足，

有部分原因是人們在空閒時間時進行的活動，並無足量

的身體參與度和活動量。現代人工作和家庭的活動中，

越來越多久坐不動的行為，除此之外，便利的科技生活、

便捷的交通、缺乏活動空間的城市環境也是造成人們身

體活動量不足的原因[24]。如今，多數的人們可能在空

閒時更常從事看電視、上網等缺乏身體活動的行為，也

缺乏跑步、游泳、騎單車等運動。如何幫助人們在其空

閒時間安排運動，甚至培養運動習慣，成為提升人們身

體健康、生活品質的重要議題。 

隨著科技發展的日益成熟，透過說服、社群影響等非強

迫手段來重塑人們思考與行為的說服科技，已在健康行

為促進的應用上有許多研究與發展，逐漸成為人們健康

行為改變的推手[11]。其中，由於行動裝置和互動科技
具有可以即時的感測、分析和視覺化地呈現資訊和具有

隨身攜帶的特性，使得行動裝置與互動科技在人們身體

活動的促進上有廣泛的應用[15]。例如，Gay et al. [12]
開發一套結合智慧型手機與感測裝置給心臟病患使用的

運動監控裝置，便是透過即時監控和回報來鼓勵心臟病

患者多運動； Tsai et al. [23]則是為了解決人們肥胖的問
題而開發一套卡路里監控系統，他將手機與電腦資料庫

連接，透過即時的監控，來提醒人們節制其卡路里攝取

量。上述這些例子皆是使用科技來說服促進健康行為的

改變，這些研究顯示，資訊的呈現方式可能會影響其說

服使用者行為改變的效果。 

隨著智慧型手機和穿戴式裝置的普及發展，除了上述由

學術單位的研究者們所開發的研究原型外，市場上也推

出許多運動手環與手機應用程式(App)。如 Apple 的
App 商店上，約有一千三百種歸類在「健康與健身」類
別的 App [5]。隨著科技發展，當前健康促進的介入設
計變得更多元也更複雜，健康相關的服務、產品與互動

系統設計師們有更多的策略選擇去滿足使用者的需求，

幫助人們更積極的進行運動、形塑一個更健康的生活型

態。例如：行動裝置與其 App可以貼身跟隨使用者一整
天，顯示出許多促進與保持健康生活型態的潛力。

Riley et al. [21]的研究指出，運用智慧型手機幫助使用者
減重和促進運動是有效的。Carter et al. [4]的研究更針對
智慧型手機程式、網頁程式和紙本記錄這三者做比較，

發現智慧型手機程式比起其他兩者，更能幫助使用者確

實執行其減重計畫。另一方面，每一個個人對於運動的

意圖和能力都會有所差異，甚至同一個人於不同時空下

也會擁有不同的運動意圖和能力[22, 25]。因此行動裝置
App 與互動科技具有無線感測與分析的能力，以及軟體
可針對個人當下狀態去靈活調整功能與顯示資訊的特性，



對於健康生活型態的保持與促進有相當大的潛力。如

Schneider et al. [22]於其研究中認為，調適性是健身 App
的一項重要設計原則，應該要針對不同類型的健身者制

定不同的策略，才能確保每位使用者都能獲得最有效的

幫助。並且Michie et al. [17]已經證實在行為改變介入的
系統開發過程中納入理論的考量，可提升健康 App的效
用。然而，Azar et al. [2]卻發現這些期望改變人們行為
的健康類別 App，大多缺乏行為理論的依據。因此，本
研究將從理論出發，進行田野調查，問卷訪問，探索可

用以提升使用者身體活動與運動量的調適性說服科技之

資訊優先順序設計規範。 

本研究期望透過相關的行為改變理論，了解人們是受到

什麼樣的阻礙，或缺乏何種助力而難以建立運動習慣與

生活型態並尋找可能幫助人們建立運動習慣的實務設計

策略。然而，並非同一行為改變策略都適用所有的設計

對象。因此，我們先依照 Prochaska and Velicer [20]的跨
理論模型先將人們依其運動階段分類。接著我們調查不

同運動階段的人們心目中對自我運動行為產生的要素與

要素中的子因素為何，以及他們的重要性排序。最後，

藉此調查結果，我們提出在設計運動相關科技產品的介

面、功能的先後次序上的參考依據，以及發展調適性說

服科技的設計啟示。本研究將探討如何透過相關的行為

改變理論尋找可能幫助人們建立運動習慣的原因，再轉

化為問卷的中心問項以了解在跨理論模型中不同行為改

變階段的人們認同的運動行為產生要素（element）與
每個要素的子因素內容，與它們的重要性排序。亦將探

討行動裝置 App的設計如何針對不同行為改變階段的使
用者族群，因應其所認為不同重要度的促進運動要素與

子因素，給予不同強調的調適性設計。希望本研究在行

動裝置要求輕巧的物理空間限制下，能夠提供設計師如

何調整資訊功能與內容的顯示優先順序與設計的參考，

以給予不同運動行為階段的使用者族群，或是每一位使

用者在轉變成不同運動行為階段時，最佳化的行為介入

設計。 

2. 相關研究 
為了促進人們的健康行為，了解人們採取行為與否的意

圖一直是健康行為領域的重點，許多的行為理論被運用

於瞭解人們的行為意圖。Fishbein [8] 等人在理性行為理
論(The Theory of Reasoned Action)中認為了解人們的行
為意圖(intention)，便可以預測不同的行為(如：健康行
為)。人們會經思考後產生行為意圖，再採取行為。因

此當人們的行為意圖越高，他們就越可能採取該行為。

行為意圖又同時受到行為態度與主觀規範(subjective 
norm)兩者影響。行為態度為個人對行為的正面或負面
評價，主動規範為人們在採取某一行為時，感受到重要

他人或社會所給予是否應採取行為的壓力；而行為態度

與主觀規範是透過評估行為信念與規範信念產生的。在

本研究中，我們運用理性行為理論去評估人們進行身體

活動的動機，或從中探究導致人們缺乏身體活動的環節。

人們的行為信念可能認為充足的身體活動可以帶來健康

的身體，接著我們去詢問他們認為獲得健康身體是否為

重要的，藉此來得知行為態度；另一方面，規範信念可

能為重要他人比較喜愛在休閒時間看電視，認為外出運

動是麻煩沒意義的事情，再評估人們是否認為重要他人

的信念是重要且應該遵從的，我們得到人們對於身體活

動的行為態度與主動規範後便可以評估其行為意圖。

Ajzen [1]以理性行為理論為基礎提出了計畫行為理論
(The theory of planned behavior)，修正理性行為理論忽
略外在因素可能對個人意圖造成影響的問題。在計畫行

為理論中，除行為態度與主動規範外，增列一項個人的

行為控制認知(Perceived Behavior Control)，用以討論外
在因素對於行為意圖的促進或阻礙。我們可以評估人們

生活環境中有多少有利因素或阻礙因素影響充足身體活

動的進行，如上班族可能受到過長的工作時間或生活空

間沒有適合運動的地方等阻礙因素影響。 

2.1 說服科技 
逐漸的，行為科學中提及的行為要素，除了在一般的健

康行為領域中被討論之外，也隨著說服科技的進展，被

納入許多健康行為促進的科技應用中。說服科技

(Persuasive Technology)為一種被設計來改變人們的態
度或行為的互動性計算科技系統[11]，近年來被廣泛應
用於健康行為的促進中。隨著電腦與資訊計算科技開始

從研究實驗室進入日常生活中的每個面向，網頁、網際

網路、行動 App 、穿戴式裝置（wearable devices）、社
群網絡（social network）以及環境感知科技（Ambient 
Technologies）皆為說服性的互動創造了機會。因為其
較容易觸及使用者，並深入使用者生活的每一個角落，

說服科技在健康行為促進領領域有相當的效用。Fogg 
[10]提出一行為模型，稱為 Fogg's Behavior model(FBM)，
探討人們行為改變的各個可能因素，透過此模型設計團

隊可以得知行為產生的原因，並且使設計能成功的讓使

用者產生目標行為改變。在 FBM 的架構中有三個基本
的因素：動機(Motivation)、能力(Ability)、以及觸發
(Trigger)，如果一個目標行為要產生，目標族群必須要
有足夠的動機、足夠的能力和適當的觸發，且這三個因

素必須在對的時機共同出現，才能使目標行為順利發生。

在他的行為模型中，動機與能力是權衡（trade-off）的
關係。也就是說，高動機的情形，即使人們的能力不足，

人們還是會想要努力去做；而低動機的情形，只要這件

事情非常的簡單，那麼人們還是會姑且一試。然而，提

升人們的動機，一直都有很高的難度，因此科技應用比

較成功的領域是在於降低做一件事情的難度。但若要促

進個人的身體健康，不能夠降低一個人的身體活動量，

所以，必須要考慮其他的行為改變方法。 

2.2習慣的養成 
從前述的研究中我們得知，個人的行為產生與個人的能

力（Ability）、動機（Motivation）、觸發點（Trigger）
有關。但若要循循善誘將個人的單次行動引導成長期的



習慣機制，則可能需要其他機制的介入。Eyal [7]提出
的「行為固著模型（Hook Model）」說明了習慣性行為
要如何養成。他指出習慣性行為的養成有四個循環的步

驟：行為先從外部觸發（Trigger）開始、接著是的行為
產生的主客觀條件（例如：動機與能力）需存在行動才

可被執行的行動（Action）階段、接著是行為結果是否
能得到預期獎勵的變動獎勵（Variable Reward）階段、
再到行為結果是否能夠逐漸累積成為新動機的新動機的

投入（Investment）階段。然後，再從內部觸發持續循
環下去。 

在行為固著模型中的觸發與 Fogg's Behavior model中提
出的觸發相似，然而更細分為外在觸發（External 
trigger）與內在觸發（Internal Trigger）。外在觸發是推
動使用者展開行動的第一步，告知或刺激使用者接下來

的行動，若要讓使用者進入 Hook 的循環模型之中，則
需要由被動的外在觸發，經過四個步驟後，轉為主動的

內在觸發，使人們接下來的行動依據使用者內在的經驗

與記憶去自動地觸發。Hook 模型的第二個步驟為行動，
在使用者受到第一步驟的觸發後，如同 Fogg's Behavior 
model 中所討論的，人們在獲得觸發後，仍需要足夠的
動機與能力才能完成行動的步驟。Hook 模型的第三個
步驟為變動獎勵，當使用者在產生行動後，需要適時的

給予回饋與獎勵，以加強他們會再次產生行為的動機，

其中具變動性的獎勵是最具有威力的。最後，Hook 模
型的第四個步驟為投入，人們在產生內在觸發前需要對

產品、行為有所投入，如花了數個月訓練的結實肌肉或

是在運動場逐漸所建立起的社交圈，都能形成累積。人

們會想要累積越多，最終將形成內在觸發，讓使用者進

入 Hook的自動循環模型之中。 

2.3行為改變階段 
跨理論模型(Transtheoretical Model, TTM)認為一個新行
為的建立，可以分為前意圖期(Precontemplation)、意圖
期 (Contemplation)、準備期 (Preparation)、行動期
(Action)以及持續期(Maintenance)等五個不同的階段
[13, 19, 20]。此理論強調行為改變並非成功或失敗的二
分法，而是一個持續不斷改變的動態過程。運用此理論

研究團隊可以系統化地去思考新行為在不同階段中該用

的策略，以協助新行為的發展與建立。 

1) 前意圖期 (Precontemplation)：第一階段為前意圖期，
是當一個人於未來 6 個月內沒有意願採取身體活動。
此階段對於身體活動不足的後果處於不了解得狀態，

且沒有意識到自己目前缺乏身體活動得問題。 

2) 意圖期 (Contemplation)：第二階段為意圖期，是當
一個人於未來 6 個月內考慮要從事充足的身體活動
但仍未貫徹執行，了解身體活動充足的好處與不充

足的壞處，但仍然在權衡行為的效益與成本，處於

觀望階段。 

3) 準備期 (Preparation)：第三階段為準備期，是當一個
人於未來１個月內，打算進行充足的身體活動，雖

然有採取一些身體活動計畫，且樂於參與，但尚未

建立起充足身體活動的規律。 

4) 行動期 (Action)：第四階段為行動期，是當一個人已
經採取充足的身體活動，尚未持續超過 6 個月，但
對於自己日常的身體活動型態做了明顯的修正，訂

定特殊的原則來規劃身體活動，並且積極的實踐。 

5) 維持期 (Maintenance)：第五階段為維持期，是當一
個人已經維持充足的身體活動已達 6 個月以上，成
為習慣，對於持續的進行充足身體活動有十足的把

握，不易受誘惑而放棄。 

2.4調適性說服科技  
每個人對於運動的意圖和能力都會有所差異，甚至人們

於不同時空下也會擁有不同的運動意圖和能力[22, 25]，
因此行動裝置 app 其感測、分析的功能與可靈活調整的
特性，對於健康生活型態的保持與促進有相當大的潛力。

Schneider et al. [22]於其研究中認為，調適性是健身 App
的一項重要設計原則，應該要針對不同類型的健身者制

定不同的策略，才能確保每位使用者都能獲得最有效的

幫助。de Vries et al. [6]則於其研究中認為應依據不同運
動改變階段，給予人們不同的運動鼓勵訊息，以幫助人

們養成運動習慣。因此我們在開發健康促進系統時應要

考量不同時空背景和個體間的差異。現今透過穿戴式裝

置、智慧型手機等科技產品我們可以靈活的感知使用者

可能的狀況，提供合宜的影響策略[14]。例如 Fitbug[9]
和 Philips DirectLife[18]等系統在未被察覺的情況下感測
和記錄使用者日常的活動，再分析活動數據，作為依據

提供適切的回饋，幫助使用者達成健康的生活方式。而

本研究希望探索的即為在行動裝置應用程式（App）的
互動設計上，如何針對在不同行為改變階段的使用者所

認為的促進運動要素，給予不同的調適性設計。 

3. 研究方法 
本研究第一階段透過半結構式的深度訪談去了解能夠促

進目標族群進行身體活動的要素與因素。第二階段，我

們整理訪談得到的促進運動的原因，並與健康促進專家

討論後設計成問卷。透過問卷調查以了解這些被萃取出

來的影響運動行為的要素與其子因素內容何者是對於大

眾而言重要的、何者是可有可無的。最終分析問卷結果，

了解對於跨理論模型五個階段的族群，影響其運動行為

產生的不同要素與子因素內容。 

3.1 深度訪談 
本研究第一階段運用深度訪談描繪出本研究主題的初步

樣貌。本研究採用半結構式訪談，透過文獻整理擬出訪

談大綱後，依照受訪者的回答內容進行靈活的調整與追

問。希望透過深度訪談有運動和無運動習慣者，了解有

運動習慣者在建立運動習慣的過程中受到什麼重要要素



影響。而無運動習慣者是受到什麼樣的阻礙，或缺乏何

種助力而難以建立運動習慣。每位訪談者的訪談時間約

為 40至 60分鐘，訪談結束後獲得 250元訪談參與者費。 

3.1.1參與者 
本階段於網路上刊登廣告募集受訪者。為了解運動習慣

建立的原因與阻礙，本階段的受訪者分為兩個族群：(1)
有意願但尚未建立運動習慣者；(2)已經建立運動習慣
長達 6 個月以上者。兩個族群皆招募 10 名受訪者。其
中，有意願但尚未建立運動習慣者男性 6名，女性 4名，
平均年齡為 31.8 歲(SD=7.87)，已經建立運動習慣者男
性 3名，女性 7名，平均年齡為 29.7歲(SD=7.38)。 

3.1.2訪綱 
本研究的訪談綱要建構是依據 Ajzen [1]所提出的計畫行
為理論（Theory of Planned Behavior）與 Fogg [10]所提
出的行為模型結合整理後得出。主要分為四個部分：行

為信念、規範信念、控制信念、觸發的問項。兩位研究

者再依照本研究的主題—運動習慣的建立，反覆討論後
產出主要的問項 。 

3.1.3訪談資料分析方法 
本研究選用能夠整理大量資料的開放式編碼作為資料的

分析方式。資料的分析主要分為以下步驟：(1)由 5位研
究者組成編碼團隊。(2)編碼團隊針對逐字稿的每一段
落，所代表的現象以概念化的形式加以命名。其中為了

分析出訪談內容中，影響運動行為的相關要素

（element）與每個要素內的子因素（factor），我們命名
的方式參考 Fogg [10]所提出三個影響行為產生的要素：
動機、能力、觸發，與 Eyal [7]提出成長期習慣的建立
需經過的四個流程：內在與外在觸發、行動、變動獎勵、

投入，並整合兩者所提之理論相似、互補處，最終以

「運動行為投入累積」、「運動觸發點」、「運動動機」、

「運動能力」四個運動影響要素作為主要的命名依據。

(3)將屬於同一現象名稱的段落，歸納在一起。在分析
的階段中，編碼團隊的各個成員會反覆評估這些分類與

命名的適切性，最終篩選出主要的具體事項來代表各項

的運動影響要素下的子因素。如受訪者 P1：“主要是有
朋友陪我運動，我才會想去運動，不然平常假日都待在
家懶得出門” ，我們萃取此段有同伴陪伴的重點，並將
此子因素命名為「有運動同伴」。受訪者 P2：“因為工
作的關係，常常工作完回家只想休息，沒有多餘的力氣
去運動”， 我們萃取此段因為工作忙碌的重點，並將此
子因素命名為「認為工作忙碌」。 

3.1.4訪談結果 
透過訪談我們了解許多影響人們參與運動的具體原因，

從影響運動的具體因素中，我們抽取出影響運動行為要

素的子因素，如「有運動同伴」、 「認為工作忙碌」、
「認為消耗許多體力」......等，並於下一階段時編為問
卷題目。 

3.2問卷調查 
我們整理前一階段訪談得到的運動影響要素與其子因素

內容，並與健康促進領域的專家學者討論，最終設計成

問卷。萃取出的每一項運動影響子因素皆編成一道題目，

受測者填寫對於這些子因素影響其參與運動的認同度，

採用李克特五度量表來填寫[16]。問卷填寫的目標族群
設定為年齡 22至 49歲，作息正常規律、無不良生活習
慣、可以正常進行身體活動者。我們透過問卷調查了解

這些被萃取出來的影響運動要素的子因素內容何者是對

於大眾而言重要的、何者是可有可無的。問卷填寫的平

均時間為 20分鐘，並且告知填寫有效問卷者將參與 300
元價值商品的抽獎，於問卷收齊後進行抽獎與獎品寄送。 

3.2.1問卷專家效度分析 
為了保證本問卷具有足夠的可靠性和有效性，我們對初

擬的問卷進行試測，進行專家效度分析與項目分析。再

根據分析的結果來調整問卷。為了完成效度分析，我們

將初擬的問卷分別發給五位專家(公共衛生背景：2位，
體育健康背景：2 位，護理背景：1 位)做專家效度評估。
評估的方式分別為請各位專家依據各題項之依相關性

(此題目之設立與該量表相關的程度)、正確性(此題目

之表達方式反映此項目的準確程度)及合適性(題目之文
辭修飾的適切度)三種評分標準計分。評分分數為 1～3；
1 為最低分，3 為最高分。收回五份專家效度評量後的
問卷後，我們分別將各題項的相關性、正確性、以及合

適性計算五位專家給的平均得分，並挑出平均得分低於

或等於 2.5分的題目予以刪除。 

3.2.2問卷項目分析 
接著我們發佈 47 份預試問卷進行項目分析，以刪除不
具鑑別力的問項。透過項目分析，我們得到每一個問項

的 t值，t值是代表每一個問項是否有鑑別度的「決斷值」
（Critical ratio），我們檢驗每題的 t 值是否超過慣例的
3.5標準，若 t值大於或等於 3.5代表該題具有良好的鑑
別度，並剔除 t值小於 3.5的問項。我們刪除 17題不適
當的問項，最終正式問卷共有 40 題。正式問卷分為兩
大部分：個人的基本運動資料與個人的各項運動影響項

目。個人的基本運動資料中包含了人口變量、個人運動

階段（根據跨理論模型的定義）、以及個人運動行為現

況（包含從事何種運動、運動時間、運動頻率等），共

17題。個人的各項運動影響子因素則是從訪談得到的具
體影響運動事項編制而成，共 23題。正式問卷透過 my 
Survey問卷軟體於網路上發放與收集。 

3.3問卷調查結果 
本研究最終共收集 241份有效問卷，其中男性為 115名，
女性為 126 名。在年齡層分布上，受訪者主要分布於
22-29 歲。問卷填寫者於跨理論模型的行為改變階段分
布上，前意圖期 20人，意圖期 47人，準備期 58人，行
動期 31人，維持期 85人。 



3.3.1 運動影響要素子因素內容調查結果 
為了瞭解在跨理論模型中五個不同運動階段的人，他們

認為影響他們運動的不同影響要素與子因素內容，我們

首先透過執行因素分析(factor analysis)去分出在五個運
動改變階段中，「運動行為投入累積」、「運動觸發點」、

「運動動機」、「運動能力」四個運動影響要素中的各個

運動影響子因素。首先我們將 23 個運動影響子因素選

取為變數，以主軸因素抽取法限定抽取四個因素

(factor)，並配合斜交轉軸(oblique rotations)得到每個因
素的 factor loading。接著刪去掉因素負荷量 (factor 
loading) <0.5 的運動影響子因素後，判斷各個運動影響
子因素在哪一個因素分類下擁有最高的因素負荷量

(factor loading)，並將其歸類在該因素下。歸類完成後
依照各因素的特徵，將其命名為四個運動影響要素「運

 運動行為投入累積 運動觸發點 運動動機 運動能力 

前意圖期 

想分享運動成果(0.71) 
已有的運動成就(0.69) 
拓展社交能力(0.64) 
建立良好的個人形象(0.6) 

藉一般媒體得到運動訊息(0.88) 
藉網路得到運動訊息(0.85) 
看到重要他人運動(0.71) 
與他人的共同話題(0.7) 
得到讚賞或認同(0.64) 
看到運動場中運動的人(0.63) 

他人運動狀況比較好(0.77) 
他人運動成果卓越(0.75) 
擁有運動裝置(0.71) 

認為疲倦勞累(0.87) 
有運動同伴(0.86) 
長期互助的同伴(0.82) 
過去的運動狀況(0.82) 
維持體態(0.77) 
認為工作忙碌(0.6) 
認為休閒時間不足(0.56) 

意圖期 

長期互助的同伴(0.7) 
有運動同伴(0.66) 
維持體態(0.64) 
已有的運動成就(0.62) 
認為疲倦勞累(0.58) 

藉網路得到運動訊息(0.87) 
藉一般媒體得到運動訊息(0.79) 
看到重要他人運動(0.57) 
他人運動成果卓越(0.56) 
他人運動狀況比較好(0.51) 

與他人的共同話題(0.8) 
拓展社交能力(0.7) 
建立良好的個人形象(0.67) 
得到讚賞或認同(0.59) 
擁有運動裝置(0.54) 

認為消耗許多體力(0.86) 
認為消耗許多時間(0.54) 

準備期 

維持體態(0.65) 藉網路得到運動訊息(0.81) 
藉一般媒體得到運動訊息(0.77) 
看到重要他人運動(0.71) 
看到運動場中運動的人(0.63) 
他人運動成果卓越(0.6) 
他人運動狀況比較好(0.58) 

與他人的共同話題(0.79) 
長期互助的同伴(0.71) 
有運動同伴(0.68) 
想分享運動成果(0.67) 
得到讚賞或認同(0.67) 
已有的運動成就(0.6) 
拓展社交能力(0.54) 
建立良好的個人形象(0.5) 

認為消耗許多時間(0.8) 
認為工作忙碌(0.71) 
認為消耗許多體力(0.64) 
認為疲倦勞累(0.53) 

行動期 

維持體態(0.9) 
看到重要他人運動(0.86) 
有運動同伴(0.85) 
長期互助的同伴(0.8) 
已有的運動成就(0.76) 
他人運動狀況比較好(0.7) 
得到讚賞或認同(0.63) 
認為疲倦勞累(0.53) 

藉網路得到運動訊息(0.82) 
藉一般媒體得到運動訊息(0.77) 
與他人的共同話題(0.77) 
看到運動場中運動的人(0.52) 

拓展社交能力(0.74) 
建立良好的個人形象(0.68) 

想分享運動成果(0.75) 
擁有運動裝置(0.65) 

維持期 

建立良好的個人形象(0.74) 
有運動同伴(0.72) 
拓展社交能力(0.71) 
長期互助的同伴(0.62) 
與他人的共同話題(0.6) 
擁有運動裝置(0.53) 
得到讚賞或認同(0.51) 

藉一般媒體得到運動訊息(0.78) 
藉網路得到運動訊息(0.72) 
看到運動場中運動的人(0.66) 
他人運動狀況比較好(0.65) 
分享運動成果(0.53) 

他人運動成果卓越(0.77) 
看到重要他人運動(0.65) 

認為消耗許多時間(0.78) 
認為消耗許多體力(0.72) 
認為休閒時間不足(0.65) 
缺乏運動資金(0.6) 

表 1.各跨理論模型行為改變階段與其對應之影響運動的要素下的子因素。表中的各個子因素是先以因素分析將其篩選與分

類，並依據該子因素的因素負荷量(factor loading)大小由上至下進行排序。 



動行為投入累積」、「運動觸發點」、「運動動機」、「運動

能力」。由此我們可以得知不同跨理論模型運動階段的

人們傾向於將哪個運動影響子因素歸類在哪個運動影響

要素之下。因素分析的結果如表 1所示，我們發現位於
不同跨理論模型運動階段的人們對於「運動行為投入累

積」、「運動觸發點」、「運動動機」、「運動能力」，四個

要素中所含有的子因素內容有不同的見解。並且，隨著

人們在不同的階段，人們對於相同的運動影響子因素在

要素歸類上亦會有不同的解讀。舉例而言，「得到讚賞

或認同」對於前意圖期的人而言是運動的觸發點，然而

對於意圖期的人而言它反而為運動的動機來源之一。 

3.3.2 運動影響要素重要性認同度  
為了解運動影響要素在不同運動改變階段的族群中的認

同度差異以及排序，我們將此族群對要素內的各個子因

素認同度分數取平均值，藉此得知該階段的人們認為哪

一個要素最能影響其運動行為。 

在前意圖期的認同度分析中，運動能力（M=2.78）相
較於其他要素之平均數為最低，運動行為投入累積

（M=3.10）為最高，然而，在成對 T檢定的顯著性分析
中，各個運動影響要素之間皆無顯著差異（p>0.05）
（見表 2）。 

在意圖期的認同度分析中，運動能力（M=2.56）相較
於其他要素之平均數為最低，運動行為投入累積

（M=4.04）為最高。而透過成對 T檢定，運動能力與運
動動機有顯著差異（p<0.001），運動能力與運動觸發點
有顯著差異（p<0.001），運動能力與運動行為投入累積
有顯著差異（p<0.001），運動動機與運動觸發點時無顯
著差異（p=0.320>0.05），運動動機與運動行為投入累
積有顯著差異（p<0.001），運動觸發與運動行為投入累
積有顯著差異（p<0.001），在這部分中，只有運動行為
投入累積與運動能力在與其他運動影響要素的成對比較

中有顯著差異（見表 2）。 

在準備期的認同度分析中，運動能力（M=3.33）相較
於其他要素之平均數為最低，運動行為投入累積

（M=4.276）為最高。透過成對 T 檢定，運動能力與運
動動機無顯著差異（p=0.668>0.05），運動能力與運動
觸發點無顯著差異（p=0.364>0.05），運動能力與運動
行為投入累積有顯著差異（p<0.001），運動動機與運動

觸發點時無顯著差異（p=0.444>0.05），運動動機與運
動行為投入累積有顯著差異（p<0.001），運動觸發與運
動行為投入累積有顯著差異（p<0.001），在此階段中，
只有運動行為投入累積與其他運動影響要素的成對比較

中有顯著差異（見表 2）。 

在行動期的認同度分析中，運動能力（M=2.86）相較
於其他要素之平均數為最低，運動行為投入累積

（M=3.16）為最高。然而，透過成對 T檢定，各個運動
影響要素之間皆無顯著差異（p>0.05）（見表 2）。 

在維持期的認同度分析中，運動能力（M=1.82）相較
於其他要素之平均數為最低，運動行為投入累積

（M=3.74）為最高。透過成對 T檢定，運動能力與運動
動機有顯著差異（p<0.001），運動能力與運動觸發點有
顯著差異（p<0.001），運動能力與運動行為投入累積有
顯著差異（p<0.001），運動動機與運動觸發點有顯著差
異（p<0.001），運動動機與運動行為投入累積有顯著差
異（p=0.009<0.05），運動觸發與運動行為投入無顯著
差異（p=0.211>0.05）。在此階段中，只有運動動機與運
動能力在與其他運動影響要素的成對比較中有顯著差異

（見表 2）。 

4. 討論 

4.1各行為改變階段的人對運動影響要素認同度的歸類差異 
我們發現不同行為改變階段的人，他們對於「運動行為

投入累積」、「運動觸發點」、「運動動機」、「運動能力」

四個要素與要素底下的子因素，有不同重要性排序與要

素歸類。這項發現與 Schneider et al. [22]的研究發現符
合。他們發現使用者對於相同的健身策略有不同的回饋

與看法。因此科技系統開發者需要可依據使用者不同狀

況去調適的健身策略。Schneider et al. [22]於他的研究中
僅針對已經有健身意願的人進行分類，並依據他們的運

動能力與意圖提出不同的設計策略。本研究則將人們依

據跨理論模型分成不同的五個運動改變階段，並以四大

運動要素為基礎探索調適性的說服科技設計策略。根據

前述的文獻探討，習慣性行為的養成有四個循環的步驟：

觸發（Trigger）、行動（Action）、變動獎勵（Variable 
Reward）、與投入（Investment）[7]。而從本研究的發
現中可以得知，影響運動的子因素在不同運動行為改變

階段的人們中，可以被歸於不同的要素。例如：「他人

運動狀況比較好」對前意圖期的人而言屬於運動動機，

運動改變階段 各要素中的子因素認同度平均值比較 

第一階段前意圖期 運動行為投入累積 > 運動觸發點 > 運動動機 > 運動能力 

第二階段意圖期 運動行為投入累積 >* 運動觸發點 > 運動動機 >*運動能力 

第三階段準備期 運動行為投入累積 >* 運動觸發點 > 運動動機 > 運動能力 

第四階段行動期 運動行為投入累積 > 運動動機 > 運動觸發點 > 運動能力 

第五階段持續期 運動動機 >* 運動行為投入累積 > 運動觸發點 >* 運動能力 
表 2. 運動改變要素於各階段的認同度平均數排序。（註：＊表示 p<0.05） 



對於意圖期的人則變為運動觸發點，而對於行動期的人

則是屬於運動行為投入累積。因此各個運動影響子因素

並非固定在 Eyal [7]的習慣性養成步驟裡。例如：對意
圖期的人們可以在 App中提供他人運動狀況的顯示，藉
著不停呈現他人的運動狀況作為讓使用者運動的觸發點；

而當使用者進步至行動期時，他人運動狀況則可以設計

為使用者運動投入的競爭對手。因此在開發運動促進

App 時，應該考慮讓相同的影響主題內容，隨著使用者
運動階段的改變而更改其功能重點與資訊優先排序。 

4.2跨理論模型五個階段與運動影響要素之關係 
根據 Fogg 行為模型的架構，一個目標行為要產生，目
標族群必須要有足夠的動機、足夠的能力和適當的觸發，

此三個因素缺一不可，才能使目標行為順利發生[10]。
而本研究的結果(表 2)幫助我們了解人們認為哪個行為
改變要素較能影響他們在現階段去產生運動行為，藉此

來設計相對應的影響策略與資訊優先順序，並預測人們

從無意圖參與運動的前意圖期，推進至意圖期、準備期、

行動期，最後達到已養成運動習慣的維持期，隨著處於

不同的運動階段，人們認為較能影響其參與運動的要素

的轉變。 

我們對「運動行為投入累積」、「運動觸發點」、「運動動

機」、「運動能力」四項運動改變要素做成對 T檢定比較
各項要素平均值是否有顯著差異。從表 2中我們可以發
現在前意圖期、意圖期、準備期與行動期，「運動行為

投入累積」是這四個階段的族群最重要的改變要素，意

圖期的人們了解身體活動充足的好處與不充足的壞處，

但仍然在權衡行為的效益與成本，處於觀望階段[20]，
因此可能需要累積運動方面的投入，如獲得運動同伴、

運動成就、運動技能的提升等，幫助他們產生內在的觸

發，進入 Hook 的自動循環模型之中養成習慣。然而當
人們的運動階段進展至維持期，「運動動機」成為人們

最認同影響參與運動與否的要素，而他們的「運動動機」

下的影響要素有兩項「看到他人的運動成果卓越」與

「看到重要他人有運動」；維持期的人們已經建立運動

習慣，並持續了一段時間，對於運動行為投入累積的認

同度已經無前階段族群強烈，主要受到他人的影響才能

促使維持期的人參與更多的運動。若要為對於運動已經

建立習慣維持期族群，開發更能提升他們運動狀況的產

品時，與他人間的比較、競爭將是重要的設計原則。我

們從表 2中可以發現人們一開始需要有運動行為投入累
積，而當逐漸養成習慣甚至成為運動專家後，唯有與他

人相關的影響要素，能成為提升維持期人們更樂於參與

運動的動機。 

5. 結論與設計啟示 
本研究透過相關行為改變理論了解人們是受到什麼樣的

阻礙，或缺乏何種助力而難以建立運動習慣與生活型態。

由於並非所有介入對象都適用於相同行為改變策略，因

此我們依照 Prochaska and Velicer [20]的跨理論模型將人

們依其運動階段分類，調查不同運動階段的人，他們心

中不同行為產生的重要因素排序，藉此在設計運動相關

科技產品的介面、功能顯示的優先順序與設計上能有所

依循。 

我們透過訪談得出影響人們參與運動的要素，再透過問

卷調查後發現不同運動階段的人們對於「運動行為投入

累積」、「運動觸發點」、「運動動機」、「運動能力」，四

個要素中所含有的影響要素子因素有不同的認同度。而

各運動階段的人們對於四個要素是否影響他們參與運動

也有不同的重要性排序，「運動行為投入累積」對於前

意圖、意圖、準備期的人而言是重要的，然而對於已經

養成運動習慣的維持期族群「運動動機」則為最被認同

影響其參與運動的要素。 

如今運用穿戴式裝置、智慧型手機可以快速的感知使用

者的身體狀態，並記錄使用者一段時間的運動狀態，藉

此計算出使用者可能處於哪一個跨領域理論模型中的行

為改變階段。然而卻難以正確判斷出合宜的設計介入策

略，而將所有可能的設計介入策略提供給使用者又非最

適當的做法。de Vries et al. [6]於其研究中因應跨理論模
型中不同運動改變階段，設計不同的文字訊息，提供給

人們以鼓勵運動養成。而本研究則可以幫助運動 App相
關的開發者掌握跨理論模型中各個階段人們所適合的影

響因子，並以此制定出調適性的設計介入策略與資訊顯

示的優先順序。隨著使用者運動階段進步而改變系統功

能重心或資訊優先顯示順序的系統，將成為一種鼓勵使

用者進步的手段，也可當作是當使用者的運動階段退步

時，隨之變換的系統畫面，也能成為一種警告。本研究

的成果能帶給健康、運動相關 App開發者對於調適性互
動設計的啟示。本研究結果在設計實務方面，能幫助科

技系統開發時的設計參考，了解如何自動化調整資訊優

先順序與重點，去符合不同階段使用者所認為重要的各

項行為促進要素與內容，或是符合每一位使用者在轉變

成不同階段時給予最佳化的功能顯示與內容調整，可在

行動裝置要求輕巧的物理空間限制下，做出最佳的互動

設計。 
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ABSTRACT 
Knowledge is important asset in organizations, and it is 
critical for organizations to manage shared task knowledge 
in spite of task handover due to job transitions. Knowledge 
transfer in workplace is important for organizations to keep 
transactive memory effective and avoid productivity loss. 
We introduce a framework of computer-mediated 
knowledge transfer in which document-based mediation 
and human moderator play key enabling roles. We focus the 
common scenario in which the knowledge to transfer is first 
externalized by the expert as a document, and then a 
moderator who may or may not be an expert is present to 
support the novices to acquire the knowledge or skills to 
obtain from the document. An experimental study is 
conducted to understand how pairs of individuals, 
consisting of a moderator and a novice learner, interact with 
one another on a document with different functionalities of 
communication, including chat with IM, highlight the 
unknown part, and comment with explanation. These 
functionalities enable a learner to specify various levels of 
detail of the content. Preliminary results show that when the 
moderator is an expert, the more details the learner 
identifies, the higher quality of knowledge transfer is 
achieved. In contrast, while the moderator is a novice, then 
a more open-ended discussion between the dyads may lead 
to a better knowledge transfer outcome. 

Author Keywords 
Remote knowledge transfer; computer-mediated 
communication; expert; novice; moderator. 

ACM Classification Keywords 
H.5.3. Information interfaces and presentation (e.g., HCI): 
Group and Organization Interface-Computer-supported 
cooperative work. 

 
Figure 1. A framework of computer-mediated knowledge 

transfer where document-based mediation and human 
moderator play key roles. Experts externalize their knowledge 
in the mind with artifacts (link 1). Novice learners internalize 
knowledge by interacting with artifacts (link 2). Moderators 
modify information embedded on artifacts (link 3) according 

to their interaction with novice learners (link 4). 

 

 
Figure 2. Process of experiment. 
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ABSTRACT 
Questions are an important trigger of learning as well as 
social interaction, and question asking is a common 
technique that teachers and practitioners use in classrooms 
for motivating and engaging students. In the context of 
online video-based learning such as MOOCs, however, 
there remains limited understanding around whether 
questions benefit online learning and how to systematically 
use questions to support learners online. In this paper, we 
present a questionization technique which can transform 
comment left by previous learners into question forms to 
display to new learners. Through a user study, we 
investigate how such transformation of peer comments 
influence learning experiences. The results indicated that 
showing high proportion of questions along with a control 
of the total amount of information displayed can positively 
impact learning experience and participation. 
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ǽŠ之̋ÛäǕ˖Ķ̟òËʉǜ一ɠĝƽϥËØɻÛǲ

ĿȢ、̞ƞƔɭëÍǆȿǟɭëϟͤËˋřÛĮɺŘŐ

ØʣɥéâʦƶőͳñŐǲȢʐËθȶɥɀʘͰˋřǯ

ȊË少̥ǲǯȊñŹ了ОÛǲìźɜʶËŘʦƶɫǍȢ

ʐɠȬǃñȫïǲǯȊËã̰ͧÛǲʧͻͽȘũʹĿ了

ОÍŦĲËǞ̀ŘɥâǲǯȊΖ̛̗řËȾʄ̀˧̗ƍ

方Ë˺Ɣòȿ元ÙÛͧɥɀ、̞ʄ̀РÍĻČǡÙ

ÕFairyBoxÖɥâȌ˵人ɑ大̲ǘͽɎƔͥźËŦ͈̀
Щƺŀ。ʟñŐȢʐŀǃǲǯȊǞŘñŐǲɑ大òËʦ

ƶɫǍȢʐɠËʄ̀ȫАǯȊǲɑ大ËƵƸ̷ūíǲˡ

ŚǞ̀ǟɥɀɫǍŰ̀ÍˎƷɑ大ʟɽʥƺŀ。ǝǞ̀

ǲŰ̀ËŘǕȗʦƶ͋ȢʐɠËūʐŮ̚ǃɥɀâǲǋ

ǍŰ̀Ë日ŸɥɀâǲūƮƱÍ˓͚ŦčšË

ÕFairyBoxÖƺŀ。ƅƺŘɭëϟͤòƺŀˢØɥɀË
ãĨϧſ了ОʧͻͽʞǪÞËƵȾțͧɥɀǲʄ̀РË

Ĺ˒（Ϳāǲʷ̬ɥɀ、̞Í 

А分Ŝ 

、̞ʄ̀Ì˵人ɥÌ÷ʐˌȹ 

ACMÿ日 

H.5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous 

1. ͻΪ 

1999 ŠËǯϤØ̐ĽšĠʸËŁȲʖ˙Ȫʷì
子ʆ Auto-IDòĊĘŇ Kevin AshtonˮĠ[6]Ë̒二ȮƘ
ʦ̌ϚĖ「Ʈ̚ÛɉǲʸͥĿȢËˎãĝ？ȮƘ̝ǌɺ

ȥÛɉ͊ƦƞřʔЂÍŘİ且Ëİ干͆͝ƶǿʣǗ才

2014 ŠǲͯãʹǯϤȟÕNext Big ThingÖ[16]Ë
Łǟ͒ˑȓÌ̀世ȮƘÌ̠͵͕ͷ̅Ƙˇʉˑ̝˿Ë

ƺǯϤŤÙƞŚǲ˿ɓϟͤËëŬȯ什š͈̀ËçŬ

˵人ȍĶË˖ȟǯϤǲ上引ÍÕ˵人ɐɗÖǲ̲ǘȥ

ǯϤȾȸǲØϟË˓͚͏ɿ̦ϋͽȹͷËÛɉɐòǲ

ͥ世ǯȊɺ̚ŮЍƀÌʌ˹̅ìźËˎ˧Ś͡ɐòǲǯ

ȊŤÙÕÛǚÖÍƞȾȸǲȟË̹ˎƷǯȊˈƺŀɠË

Ĵɺ今ǅÛɉƺŀĴǲȫАΖνË互ŝǛ̦ʂ̈ǁĜƪ

ˁËˮƻƞƐ̉ǲǑɐǢʏÍ 

ŃȆîŤˋř˅ĚȥʠǲǑɐŀȊŢȥǯϤ˿˰

ǲͧ̒ËǁòɥéȃȟñĨǛɸǲØɏÍɥéŘͱǿǲ

σįòˈÿŢˋřͳ日ËƸνɥâϱǞǯȊǲñŐËŘ

ÛɉǲĿȢòƃ̋ñŐǲȢʐÍñŐͳ日ǲɥéŤ̋

ñŐǲŀ˔ËśûɥéͽǯϤȫ̇œËĶɀâɷɷĠ

ʸÙʅͧñŐ日ȌǲɥéǔŶǲÕ˵人ɥÖËƼś̸æ

ReMagoˌȹþīͽ́çƂ CloudProject GenerationȮƘ
þī̝˿ǲÕSharetableÖ[7]ËƝ̉Ù中þɥËʟχͨ
˨ÜɥɀË͊ƦřÛɾΪŌȬχͨǲñȃÎIKEA ͽ
IDEOŘÕConcept Kitchen 2025Öȹ˾òˮĠÙ 2025Š
ɠ˵人云ɥǲʹȊЀƔÏA Table for Living [3]ËĴƂŀ
ɥéâčǲȫ已ͽáčǲƜ了已Ë不ɥɀâǲ切ǀͽ

ɅƠËʬϻίœɅЌÍ�

ȷȟŤƯʛ、̞ǲØɻɐɗËǛˋɺɑɵñŐ日Ȍ

ǲɥéËŕŦĨɺ̰ũΔʟɎĻǲɥéĂɴȥɫǍŀ˔

ǲ˵人ɥÍŹǽŠƽĖ「ÛäʝȓΌġËİ且ƞȟŗɭ

Û̽ÍɤνȜǒħŠ˿Žǲ͏ɝˁȹ[14]Ëİ且ϢÛä
23123866 ÛËÛäʝȓƣķčþƴȱȥ 639 ÛÍǁò
˖̰ʑÛäʝȓƞʉËĚİĤĶȥƼËÛäʝȓȥƣķ

čþƴ 9770 ÛËŗɭÛ̽ǲʧǬáËˋřÛĮɺǑű
ǟɭëǲ、̞ýËŁǟƧŤřδǲ、̞ËˎƷÛɐòȕ

ĨɺĮŤØʣɥéËĜɉŘˎʣɥéâʦƶőͳñŐǲ

ȢʐÍūĩĚƽÛ日ƺŀñŐǲɥéË˧ȟñЩǁĜƶ

ǯĹϰĽŘɥâ̚ŮǲȢʐËŹĿȢ、̞ɭëǲÛ方Ě

μŤőͳñŐ日ȌɥéÍŦĲËȷɥâǯȊ̗řËͧɥ

ɀǯȊǲȾʄ̀˧̗ƍ方ËÛɉɎĻμŤǲΐǚʄ̀ɥ

ɀ、̞ǲРÞȇǆǃÙȿǄÍ 

ĻΪČͥΆˊʔ 5 ŰϾɐǑűǲ子ĿËŠ氏ʦ 20
ǃ 30 ̳ËģƌŃȆǑűŘ子ɢʜǷǊŘĲɱȒ。ËĜ
ɉŘūíǲǑű、̞ý˖ĮŤØʣĘȸǲɥéÍǝŤǆ

ˊ。」？ńËĜɉǜýǲĘȸɥéŤ̋řΘŀ˔Ëģƌ

ȬɡÌĹ̈́͝ÌŔǣůÌɡ̅̅ËǁòŤ 3Űǆˊ。
ˮǃËĜɉʠʠƙǜýǲĘȸɥé̹źʘǞǯȊǲŰ̀Ë

ÕƗʠʠǣůƧŗčǞ˧ǞŘɡɥâË͡ʢˢÌȃ̹˖

ǞŘƳ文ÍÖÌÕƗˏʠŖƽØŤǣů˧ǞŘɥâËǝ

ĚƗǲɥḛ́ǞģģÌŔǲǣůÌɶʣÌĦēÌ3CÌ
ȎȎô日ǲËϨ̰ǞØİ̆͝ÍÖĭĲ 2Űǆˊ。ȇ͓



ʠ己ʷɥɀËĐ͓ć˿ĿɥɀʘǞǯȊ˺ǫƺŀǲǰǬÍ

ŁǟɥɀʘǞǲǯȊřËƣŰǆˊ。˖？ńḚ̈·ȸ̿

ʠƞʐɥɀǯȊǲŰ̀ËĚͰƯ《ɋʧͤáƺŀɥɀǲ

·ƤËÕƗǲɥéķʠͷ己ΜËŹØ̝ǌìź˧ȕ̥Ë

ŪėɥéĆëǣůƧŗčǞËǝĚʠʠ̰Ǟǃɞ文Ρé

âǛƓâÍŘʦƶ《ņƶǲɠɌËƼś˾˾ǛŔ̤Ḛ̈

·ȸŊƙñȫАǲǯȊţǃɞ文ÍÖÌÕƗǲɥéˏʠ

ĮɚƽǞǣůËŕȥśǤȸŀ̈́͝ǲ͍̰ŘƓâËɰǲ

ȸŜô日ǲɠɌ̰ƙɥâǣůʾ̝ōŀÍÖÌÕƗɥ

ɀâǲǯḬ̑̿ʠƞʐËŕȥƗʠƙǣůʘŘɥâËŤ

Ʒ》ʐǚĐ͓ʉǲǣůË͡ΪČÌɡȸʠʠ己ʷËŹŤ

Ʒǣṵ̊ǞŘǋǍŰ̀ËƼś͛̆ʺÍÖǁòØŰǆˊ

。ȥË己ʷɥɀȕ˙̶ËͧĜ˒ŢƍϰËÕŤɠɌɥ

âǣůĆřËŤȕřñ水ǟƗʸŘ͋ŀǲǣůËŕȥØ

ĺƧŀ˧ùΉ˖ǞŘɥâËţțʁƽ̰Ǹȕřɠ̞ÍÖ 

ĻΪČȥË̹ÛɉĮɺŀØʣɥéʦƶǝŤȢʐ

ɠËȕɑǠˈɥɀâǁĜñίœ̹áȢʐǲǯȊïϰθ

ȶÿĊÍȷŘʞǪǟɫǍȢʐɠËŃŉИăǁĜͽȢʐ

˺АǲǯȊËĉ˿ͽ̹áȢʐ˺АǲϤ̬ËɑǠ了Оƺ

ŀ。ǲʧͻͽʞǪ̂ȓËʹĿñ̹ïϰÍĚŔ̤ʧͤȥ

ƼË͆đ＠Ǿ̰ɅȊϜ士˃ĘŇˋˬľ？ń[12]ËŔ̤
ɠÿĊñɑǠƺç̈́ʹĿ͠ƯɿəËЩÛĚȥƧŔ͠Ū

Ŕ̛͚ËėɬƆ；ЅɑǠθȶǈЕñʛË˒Ţȴ̊ɨÌ

ɩāñƫÍ 

ǁťËɐòĮμŤØʣɥéǲÛǝ̰̼ǃǲʿÚɋ

ʔЂȟ、̞ūŁʄ̀ǲȿǄÍØɻɐɗŤ云ɥÌɡɥÌ

Ɠ予ɥ̅ñŐͳ日ǲɥéƽǞñŐǲǯȊËŹĮμŤØ

ʣɥéǲÛʟˎƷǯȊŋǞŘŐØʣɥâÍÛɉͧǟū

íĿȢǲ、̞ËɎĻŤūŁʄ̀РÞÍŹśǤɥâǯȊ

̗řËūŁŗʾʐͽϱˌ˧Хʥ̗ƍ方ËŦūŁʄ̀ǲ

РÞã˧ǆǃÙȿǄÍ 

ŃȆĶɀâúĚɫǍͳ日ǲ˵人ɥŷřΖËǛˋˎ

Ʒ˵人ɥɺ͊ƦǁŃΙƺŀ。ǲʔЂËŹƺŀ。ɐòĸ

ǍȸŤƯʛ、̞ƽϱǞËĿȢŘɭë、̞ǲÛñĆĨɺ

ƺŀÍâȼƿçʔЂȟɐòĮμŤØʣɥéǲÛǝ̰ɀ

ϥǲËĻΪČ̬ŀɺŘɥɀâūʐʾʐͽţɵǲ˵人ɑ

大ȥˎƷƺŀ。͊ƦʔЂË̚ŪˮĂƺŀɥéǲ世ЧÍ

ĻΪČˌȹØ˃ɥâȌ˵人ɑ大ͽ˵人ɥËˎƷɑ大Ř

ɫƀˌȹ͚ǲɥɀâĨɽ寸ϱǞŰ̀ƵūŮʾʐËͲĨ

ɺЩƺŀ。ǲɥɀȄŤ、ł、̞ËɥâĮŤͽƺŀ。Ń

ȆʦƶȢʐȫАǲǯȊËƑʱЩØʣɥéŤ̋řʣɥé

ŀ˔Í 

2. ČЖʩɾ 
ĻΪČŃǲȟ天ŁɥâȌ˵人ɑ大ͽɫɧǲɥɀˌ

ȹЩƺŀ。ɺʞǪǟʼȆȢʐËƵȾ̯˭˯ŕǯȊʻř

ŪˈȿǄűǲ、̞ūĘʄ̀РÍŕŦʦȔφΈʗǲ、̞

ͮφŮȥÌÛŕì̂ΈʗǲÛ日̫，ͽʞǪÞȭƩͽì

źϟͤˌȹɎȇÿƀʩɾËȭƩÛͽ、̞ǲАȅăǝΰ

͙ǲʔЂËōÿǨʸŤɣƼźȥ˟źʒũÍ 

2.1 、̞ǲͮφŮȥ 

Hollein ˿？ÙØΣŒȥÓØĀ」ȥȔφÔǲČ˗
[9]ËĜȥËȔφɐñϘƙȔǯ̹źʕØËǯʷǚǲ
ȔφʦȮƘǲȿǄò͊ǞËͽ、̞ǊÛǲĊʷʹĿτɪ

÷ʐËϟͤƵȂϟ反ǟĘ世ǲĲ˕、̞ËŪȟŁĘ世ǲ

̫止ǝĿËȟĘ主ŝŘÍĚÕØĀ」ȥȔφÖȥ＠϶Ë

ЭȭƇ͊ЛÙÕȔφȟùΉÖ[15]ÍĜ？ńËŘÕØĀ
」ȥȔφÖ主化ˮĠôȆËĨĚǍ́ÕȔφ˧ȟͮφŮ

ȥǲǯάāÖËŹÕØĀ」ȥȔφÖǲ主化ĠʸôȗË

ʦÕͮφŮȥǲǯάāÖͬʇÕǯάÖȸɲË˧Įˠ

ÕͮφÖÙÍŪͮφȟǊĘ世Ø世āǲ̲ǘËͮφŤǁ

ɫǍǲĘ世ÍĘ世̚ŮͮφȢʐËƵėȟʡŤ̪ƕŗͥ

ȞͮφÍƧŤÙĘ世ËȔφã˧ĳħÙǁ̪́ÍĚâ主

化˖ʤΩȔφòÕÛÖˎɋĘ世Ë̹ÛŤ̪ƕŗ̚Ůͮ

φŮȥËðΫõÙȔφǲ̪́Í 

ɤνâȼΪ化ËȷͮφŮȥñĸ˻ȸŤǯάüɲË

ƳÕˉ͢ɥɀÖãͷȟØͳͮφŮȥËĴȟÛɉŘë上

ˣò̚ŮǲͮφŮȥË͚̿ʾʐÌʄ̀ÌŞʮÌʘ片̅

ʐźËĹ˒ĠˀœÛɉ·Ƥǲ、̞Í˪ęƣɋÛŘĿȢ

ò˖̰Õˉ͢ɥɀÖËŹĐʁØɻμŤ云ɥÌɡɥ̅ñ

Ő日ȌɥéǲÛËĿȢŘɭë、̞ÌĮμŤØʣɥéǲ

Ûɺˉ͢ǲɥɀ、̞ëËŹȸƺŀɥɀǲŀ˔řÌǯȊ

ãřÍǯȊ̗řËɺˉ͢ǲ、̞˧̗ëËŘʾʐͽʄ̀

ɠã̰̗̔ÞËǁŤ̪ƕǲͮφŮȥ˧ŕŦǆǃȿǄÍ 

2.2 ̫，ͽʞǪ 

Wickens ̅ÛʦÛŕì̂子ΈʗǡÙÛ日ǲÕ̫
，Öƪˁ[10]ÍŁǟÛ日̫ǎǲȿǄË˺ǫŐɠǪ̪ˋ
řɋƶǯËĮɺÕώξǚǪ̪ÖÍŪώξǚǪ̪˝ǳʪ

θȶǲ˧ȟ̫，ËĴȟʦͧ《ƶǯǲǪ̪ò升ǅ̪́ǲ

͚̂Íϫ˻ώξǚǪ̪ͽ̫，ŤŕǤАȅË˻ŪË̫，

͚̂ǲ̝ǌñØǍȸÛ͟ŊĘʐǪ̪ËŤɠɌ̫，̰Ř

ÛɉƧŤ͟˷Ǫ̪ǲɠɌ˿ĿÍÛ日ǲ̫，ŁàɋŐɠ

˿ĿǲˆʷǝͮŢÏŁáŪâǲɫ二ÿǨÌˢŰāÌŁ

âŪáǲˆʷÍÕŁáŪâǲɫ二ÿǨÖŁĲ˕ϟͤИ

˿ËƺÛ日ÿǨĲŘǂτǛƶņǲɫ二ÎÕˢŰāÖȚ

ǲȟÛɉɤν͚Ǖǲ̿ЧƙØƷȫŸǛŐɠ˿ĿǲĲŘ

ǂτɫ二̍ȥŐØɋˢŰ͊牙ÎÕŁâŪáǲˆʷÖȇ

ŁÛĻưǲȘͺИ˿Ëģƌ，ЍǊ̿ЧËŕŦ˧ͷǝ今

ʥǲĲŘǂτɫ二ñǡ下ËÛɉãɺʦ̈́òǲ，Ѝͽ̿

Ч̚Ůͧƶǯǲ̫，ÍˏʠÛɉͧǟǯȊǲ̫，ŊȟŁ

ĲŘϟͤИ˿ǲÕŁáŪâǲɫ二ÿǨÖËʪ̋ȟÕŁ

âŪáǲˆʷÖËÛɉĨɤν͚ħƺŀĴɉǲ̿Чʥǃ

ǁɫ二ͽ̪́Í 

Norman ͧǯȊǲ̪́Ťƞ͌˂ǲ͊Л [11]Í
Norman ƙÛ日ç͕̈́źÿŢÙàɋΎťÏĿǯąǚ͟



Ŋˌ̀ǲĻɺΎťÌʨǄĎʠŮȥͽç͕̈́źǲŮȥΎ

ťÌç̈́ʴȘ又ΔǲĄȘΎťÍNorman ȥËĮŤŘ
ĄȘΎťðŤ̪ЍǲŝŘËĻɺͽŮȥΎťĮŤʧ̫Ë

ƧŤ͎ЛǊ̪ЍÍǝĚˮăǯȊǲ̪́ËĸǍȟç̈́ǲ

ĄȘΎťŘ͕źÍȰǘȊȟʷ͊ǯȊ̪́ôǟÛǲØɋ

ŚƼéËĴͧÛǲȾȸǚŘǟĴĝ？ÙØͳ̒二Ëɺĉ

˿公̖。ͧɎ˴化ɟŮ̿ЧǲŖ寸ͽϤ̬ËƽūǟĄȘ

Ύťǲ͕źÍ 

ŁǟÛ日ǲǪ̪ÞǊ̫，̰ŐɠǆǃĲŘǂτǊý

˕̿Чǲ了ОËĿȢŘɭë、̞ÌĮμŤØʣɥéǲÛ

ɥɀâǞ̀ˋřñŐǯȊË̹ĜŘʦƶ《ɫǍȢʐɠË

ŃŉИăͽǝʦƶȢʐ˺АǲǯȊËɆŊˈƋĉÙǪ̪

ÞËʪ̋̚Ů̫，Ë˝ȗŁç̈́ǲĄȘΎťˆʷǯȊͧ

ǟÛǲ̪́Ëḛ̑ĉ˿ͽȢʐ˺АǲϤ̬ËθȶÿĊÍ 

2.3 ìźϟͤˌȹɎȇ 

ŘÛŕì̂子òËìźϟͤˌȹȟĘȸǲȭƩΈʗ

ôØËǁòͽɥɀϟ͓ͤȫАǲȟɺƬȓͽʠͪ̍ΥÌ

ĨΩ己ǚͽǯņŞʮ[10]ÍÕɺƬȓͽʠͪ̍ΥÖȚǲ
ȟɥɀâɑǠˈÛɉȬƬǲ上ˣÍç˕ÿȭƩ。ȥË

ʠͪ̍ΥçȱŘĒķ̍ΥǕá太 10ǃ 15ȓËŪŘʠͪ
̍ΥǲĽȺ 15 ȓô̞ȟʼ̺ɺ΄ǠИăǲʑʗÍǝĚ
̹ɥɀâŤˋřǯȊɠËͽĘȸȢʐȫАǲǯȊȸˈǞ

ŘˎɋʑʗËˮʉÛɉͧŦǯȊ̫，ǲϔŊРÍ 

ÕĨΩ己ǚÖȟȚƺŀ。ɺΐǚΩ己ìźϟͤǲɺ

ÞËȸˌȹØɋɺͰƯǝŤÛǲìźϟͤȟñĨɺǲË

ƳΉìźϟͤ˧ĸ̣ǀ˛ĨΩ己ǚËЩ·ȸǲÛūíΩ

己ÍȲʖįóŲç子 d.school ˌȹ子ʆǲϟͤğÿɓń
ÙìźϟͤǲĨΩ己ǚ[13]ÍȥÙŐɠŤɜƂŀ、̞ͽ
τ˿̬͡ÞËd.school ǲŨɕͽ子ĿƄÞÕͿ˒ƝХǲ
、̞ÖËŪƖˑƝХ、̞ǲǁòØɋčǫË˧ȟŘ̪̬

ñǃôˆǲ͈â̓ήËƼśƥ˿Ì仍女Ìϴé̅ËˎЩ

、̞òǲǯȊŰ̀ɺƲˑ太˱Ţƺŀ。·ȸǲʄ̀Íɳ

ȱç子 Tisch 手ˇ子ʆ÷ʐ͝é˦世也̂ŐΘƺŀÙĨ
ΐǚΩ己ǲ、̞ËŘˎɋ、̞òËǝŤ˚Ɋ˖ŤήéĨ

ĚʾʐËϨŤͶéÌ̃ЊÌǧéÌƎǀƻ子ĿƺŀËЩ

ĜɉɺŇ̪Ω己ίœǲ、̞Ë͡ȟ˟˒ɾΪǲ、̞Ǜɓ

ńźȊǲ、̞Í 

ÕǯņŞʮÖȟȚɥɀâǯȊϱǞǲɎȇËŚǲŞ

ʮĨЩƺŀ。ȕ΄ЄŗɚǃǯȊËŪñŚǲŞʮĨɺɠ

ʠ˒Ţƺŀ。ǲƍ˫ËȧŬЩìźХʥƍ方ÍÛŕì̂

子ò 7ɋǯņŞʮǲɎȇģƌ̿ʠƺŀɎȇÌȾȸǚɎ
ȇÌƺŀ̢ƒɎȇÌØȶɎȇÌʨǄͽ王ńȫɑɎȇÌ

ϧſïϰɎȇͽĢɺÿ͂ɎȇÍ 

ĻΪČ˟ź FairyBox ɥâȌ˵人ɑ大ËƑʱƅƺ
ȟĮμŤØʣɥéǲÛËãɺͧĜɉǲìźϟͤŤƞ΄

ЄÌƞŚǲŞʮÍƂŀĥūʐÌ͈Ť̓ήǲ FairyBoxË
ƺŀ。ɺƸǯȊǲƺŀϑ內ȓÌȾȸ̂ȓÌƺŀ̢ƒŘ

ɥɀâʄ̬̀ȸǲŰ̀Ëˀœ̿ʠƺŀɎȇͽȾȸǚɎ

ȇËŐɠǀŤʉȓĨΩ己ǚÍFairyBox ǲÿ͂Ģɺãɺ
ʑÿñŐƺŀʧͤáǝ·ǲǯȊЩĴɉØʁʾʐË͘Ţ

Ģɺÿ͂ɎȇÍ 

2.4 ȫАɣƼ 

 Łġşç子ȤơϠÿɢ Philipp SteurerÌMani B. 
Srivastava ǝʋÕSmart KindergartenÖ˵人ɥˮƻÙɥ
ɀǯȊ不Ѝǲčǫ[8]ÍĴȟØɋȥÙƝ̉ƾ̄子˅ϟ
ͤǲ˵人ɥËĴɺ不ЍǞ̀ŘɥɀâǲñŐǯȊƵ，͗

ǯȊǲŰ̀Ë天Ŧ主ͦƾ̄ǲ子˅͚̂Í 

Ū Yu-Chun HuangÌKuan-Ying WuÌYu-Tung Liu
Ř 2013 Š˿？ǲΪČɓńÙñŐʧͤ力šǲ太˱[4]Í
ȥÙΩ己ˀœƺŀ。Ċͤǲ、̞ǩˣËƵˮƻÛÌɽ寸

ͽ、̞ØɋƞŚǲ̴ˏͶ͗ËĜɉˌȹÙÕTime Home 
PubÖÍƺŀ。˓͚ʾʐɥâʃǦĀ˱ñŐʧͤ力šË
ƸνɋÛʧͻƝХ̹áǲϟͤǩˣÍ�

Luca BergesioÌÍñigo MarquínezÌAna M. BernardosÌ
Juan A. BesadaǊ José R. CasarǲȭƩń上Ùśųɤν
ƺŀʧͤΐǚοʨɐòǯȊ[2]ÍĜɉ̝˿ÙØɋŀċ
已ͽϟͤ÷ʐǲƪˁÕPERSEOÖËЩƺŀ。ɺ΄Ǡŗ
ɋÛāūíǲ˵人ϟͤËĴɺʟƺŀ。ċ已âǲ了ēÌ

ɁΛǛɂʾʐǃɐòǲ˵人ȌǯņâʚŮËЩƺŀ。

ʥǃƞŚǲǢʏÍ�

Seung-Ho BaegÌ Jae-Han ParkÌ Jaehan KohÌ
Kyung-Wook Park Ǌ Moon-Hong Baeg ǲȭƩ͕ŀ已大
ÛËɺʛūʐ不Ѝ、̞òǲǯȊͽƐŢƺŀ。ȚȣǲŇ

ʏ[1]Ëǁò˺Υɒϑ不ЍƘˇÑ及ʹ RFIDÒãˈĻΪ
ČǝŀÍĜɉƙ̫˹大ʦ已大ÛưâʾǃϟͤòË̝˿

Ù̾ɺǲ΄̛Ȍ已大ÛË˓͚ RFID ΙФË已大Ûɺ不
ЍɐòǯȊǲŰ̀Ë工Ň˵人ǑɐϟͤǲƃƭŭËϗ

ƃƺŀ。ƐŢĎʠĿȢƶʏÍ�

3. ͈̀ˌȹ 
3.1 ˟ź̲ǘͽŃΙʰ͂ 

ĻΪČǲŃΙʰ͂ȥÕĿȢŘɭë、̞ÌĮμŤØ

ʣɥéǲÛÖËɫƀȟʦƶ˟̪ìźÌ·ȸ̿ʠƞʐɥ

ɀǯȊǲŠ΄ʰ͂ÍŁǟĿȢ、̞ɭëËĜɉƧ中ǫ͡

ØɻɐɗμŤ云ɥÌɡɥÌɼÝ̅ñŐͳ日ǲɥéƽʦ

ƶñŐǲȢʐËĮɺ˖ŘŐØʣɥéâ̚ŮËɥâǞ̋

ñŐȢʐǝ·ǯȊËņ̃了Оƺŀ。ǲʧͻǊʞǪÞË

ǯȊΖ̛řǲʧǬáËã方ĚͧɥɀŤΐǚǲʄ̀ÍŹ

主ͦŃȆ˿？͚ǲ˵人ɥËçřϨȟʅͧɫǍͳ日ǲɥ

éˌȹÍŕŦĻΪČˮĠÕFairyBoxÏǀɋÛā、̞ˌ
̀ɺÞǲɥâȌ˵人ɑ大ÖËʞȀȥĿȢŘë、̞ǲÛ

ǝˌȹËЩĜɉɺΐǚŞʮɥɀâǲ、̞ËƵ͕ŀĥū

ʐā已Ǆ˸΄ţɵǲȺ工ÍFairyBox ǲ̪ȘƅȥÕśƏ
ØɻǲʺéÖË̲ǘǅū͍̄ȝƶÓǖʥΝÔËƏ



μŤПǫËɺūŁūŘɄŮËŘÛ日ǲư文ˮƻϗƃÍ

ÓǖʥΝÔ͉ǲƏΫõÛ日ɄŮǲɺÞËŪĻ˟źǲ

FairyBox ͡ȟŘɥɀâūŁŗ̙ʐËΫõÛ日ΐǚʄ̀
ɥɀ、̞ǲɺÞÍ 

Ļ͈̀ģƌàɋ˕ÿÏFairyBox ɥâȌ˵人ɑ大Ì
ɥɀϟͤͽĘȸŵǢ大ÍFairyBox ɥâȌ˵人ɑ大ĨЩ
ƺŀ。ʟǯȊǞÜËŘƺŀ。ȸƺŀ͈ŤɫǍǯȊǲɑ

大ɠūʐĠʸŘɥɀâÌñƺŀɠŖǃ̀ǯϴÎɥɀϟ

ͤȇÿŢ FairyBox ĘȸȢʐǲɑ大Ǟ̀ʑÌǞ̀ǋǍ
ǯȊǲǋǍʑʗÌţɵ FairyBox ǲ̀ǯϴʑÌЩƺŀ
。ͧ FairyBox áȚĞǲþěʑÎĘȸŵǢ大ȺˍŝǞ
FairyBox 互ŝǲŰ̀͏ɿÌȚńɑ大ʾʐǲŃΙŰ̀ͽ
Ͷʷɑ大ǲʧͤÿ͂Í 

ɥɀ、̞水ǟ己世、̞ǲØ˕ňËŪ、̞ȸĘ世Ť

̪ƕŗͮφŮȥðɺˈΫṍ̪ËŕŦÛɉϘ͋ȸɺι

ūĘ̪ƕͮφɥɀ、̞ÍōʒũÛŕì̂子ǲìźϟͤ

ˌȹɎȇËĻΪČˌȹǲ FairyBox ĨĚЩƺŀ。ȕč
ȃŗʾʐǊˌǍǯȊǲŰ̀ËãЩɫǍǯȊĮŘƺŀ。

ʦƶȫАȢʐɠĠʸŘɥɀâËśŦØƽËʟɎĻŘɥ

ɀâ几ɠñ·ȸǲǯȊǞ̀ǟ̀ǯϴËȥƺŀ。ǲìź

ϟͤɮĠˋř、̞Ëūʐǲʾʐ已Ǆġâ、Ġǲ、̞ɺ

ˮʉɥɀʄ̀ūŁȓËɎĻǆǃȿǄǲūĘʄ̀Р今ʥ

͊ǞËƺŀ。ɺιūĘ̪ƕͮφɥɀ、̞ËΫõŦ、̞

ͧūíǲ̪́ÍĭĲËãϧſƺŀ。Ř̍止âʪИǃͽ

ȢʐñȫïǲǯȊËʥǃϟͤòñĸȸǲĲŘǂτƵŘ

̈́ò̚ŮĲŘ͏ɿˆʷǲ̫，Ëĉ˿ñĸȸǲϤ̬Ū˒

ŢÿĊÍ 

3.2 οź》̂ 

ɆŊƺŀ。ĸ̣ƙɥɀâǲǯȊÿ͈Ř FairyBox
òËɥɀâ̧ɮŤ̰ǿ˷ƺŀǲǋǍǯȊËǞŘǋǍʑ

ʗÍʪ̋ƙ͈ŤǯȊǲ FairyBox ţ̀̚ǯϴË、Ġɥ
ɀ、̞Í̹ƺŀ。ʿØťƺŀ͈̀ɠË·ȸċʐʟ

FairyBox ʄ̀ǟɥɀâūíčȃƺŀǲŰ̀Ëʪ̋ƺŀ
。˧ɺʛƺŀˎƷǯȊËƽƐŢǝȸʦƶǲȢʐÍǁĜ

ͽ̹áȢʐ˺АǲǯȊˈţŘ̀ǯϴòËŕŦñ̰ϰ̥

ƺŀ。ǲȘͻËïϰȢʐ̚ŮÍ 

̹ƺŀ。ȸĞ FairyBox ŘɥɀâʾʐɠË·ȸИ
ͭþěĝ？ͧŵǢ大ǲϋÜËƺŵǢ大˓͚ϹĔͽ

FairyBox̴ˏËȚńǁʾʐŮȥÍþěģƌ 1ɋɽ寸Ű
̀þěͽ 3˃ƺŀʧͤþěË1˃ƺŀʧͤþěŁ 1ɋ
互ŝʧͤþěǊ 1ɋɓńʧͤþě˃ŢÍɆŊËȷƺŀ
。̇ƟØ̡ȢʐËñ·ȸŃȆɥɀâǲ FairyBox ɠË
ɆŊȸИͭɽ寸Ű̀þěËЩ FairyBox ɺ牙ǅƵ互ŝ
ǁǝˈʄ̀ǲŰ̀Íʪ̋ōИͭƺŀʧͤþěòǲ互ŝ

ʧͤþěËЩŵǢ大ˌǍŘɥɀâǲ FairyBox ȥŐØ
͂˃Ë互ŝȥŐØƺŀʧͤËŐɠã̰ЩˎƷ FairyBox
̚ÜϵŰ力šË̚ÜϵŰ力šǲ FairyBox ʟūʐŖǃ
̀ǯϴòǲ、ŰÍƺŀʧͤþěɮŤĨɡǲ、łˆË

Щƺŀ。ūŮΙ̎ƺŀʧͤŒʹĚčȃôȗǲƺŀÍŐ

ØɋʧͤòɺŤřİ FairyBoxËŐØɋ FairyBox ãɺ
ˈřɋʧͤǝƺŀÍ 

ȖáØťƺŀ。ōť̚ŮȫŐȢʐË·ȸˀœƺŀ

ʧͤǲɥɀʄ̀ɠËИͭƺŀʧͤþěòǲɓńʧͤþ

ěËŊȆƂŀ互ŝʧͤþěǝ互ŝ͚ǲɥɀʄ̀čšʟ

ōťɓʸŘƺŀ。ɀȆËˈƺŀǲ FairyBox ʟ̚ÜĠ
ʐ力šË̚ÜĠʐ力šǲ FairyBox ̰ūʐʾŬŊȆǝ
ˈʄ̀ǲŰ̀ËЩƺŀ。ɺōťƺŀίœŦʧͤǲɥɀ

ʄ̀čšÍ 
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4. ͈̀ͥź 

Ļ͈̀ģƌàɋüņÏFairyBox ɥâȌ˵人ɑ大Ì
ɥɀϟͤͽĘȸŵǢ大Íƺŀ。Ř FairyBox ɥâȌ˵
人ɑ大ò͈ÜǯȊËǞ̀ǟ̬ȸɥɀâǲŰ̀Ëáťƺ

ŀɠËFairyBox ˧ɺŖǃƺŀ。ʄ̀ǲŰ̀ËŪɥɀϟ
ͤˌȹŢŽͰ RFIDĦēĚƻ FairyBox牙ǅËĴɉ̰天
Ł牙ǅ RFID ĦēΤ͇ɽ寸Ű̦̀ʂ̈ŵǢ大ËŁŵǢ
大ȺˍͶʷ FairyBoxǲʾʐͽÿ͂Í 

4.1 FairyBoxɥâȌ˵人ɑ大ͥź 

ĻΪČƺŀ Arduinoƽͥź FairyBoxËϢŌ 6İË
ȥÙͥʸ FairyBoxǝ·ǲĢɺËArduinoâʪŤ DC3V-
6V ǳ》˸ˑʈ͘ƿϬͽ L9110 ʈ͘ʨǄ力˃Ì
MFRC522 RFIDɿ͇牙ǅ大ÌHC-06ϹĔ力˃ËʋŢū
ƮƱǲƔšËЩ FairyBox ɺūʐŘɥɀâʾʐÍŤ̋
ήȵǲ FairyBox ãЩƺŀ。Ø̝ǌūŁŘɥɀâʄ̀
ɑ大ɠɺʛ͓ñ̔ÞËɈЏįóŲç子 d.schoolÕŘ̪
̬ñǃôˆ͈â̓ήÖǲčǫÍŪȥÙЩ FairyBox ，
͗ˈǞ̀ǲŰ̀ËĴǲǓ˕͈Ù RFID ɿ͇牙ǅ大Ëʄ
œɥɀϟͤòŽͰ RFID ĦēǲÕɑ大Ǟ̀ʑÖËĮȸ
ƺŀ。ʟ FairyBoxǞŘŦʑʗË RFID牙ǅ大˧̰牙ǅ
ǝǞ̀Ű̀ɥɀáǲĦēΤ͇Ëʥ，ŃȆɑ大ǲǝŘŰ

̀Ƶ互ŝŘ Arduino òÍɤνŝáǲĦēΤ͇Ë



FairyBox ˧ɺƁϳʦŃȆŰ̀ǕǼ̀ǯϴǲ͒ɘÍϹĔ
力˃ȇȟŀƽˆʷ FairyBox ͽĘȸŵǢ大ǲ̴ˏË
FairyBox ʟ̦ʂ̈ŵǢ大ūíǲΤ͇ͽǝ牙ǅǃŘɥɀ
âˈʄ̀ǲŰ̀ËōʪţŵǢ大̦ƽǕǼǟɫǍŰ̀ͽ

̀ǯϴǲʾʐȚĞÍ 

FairyBox Řˈƺŀǲ͚̂òģƌÙàͳ力šÏ˳ˏ
力šÌϵŰ力šÌĠʐ力šÍ 

(1) ˳ˏ力šÏȥ FairyBox ǲ：ǌ力šËŘŦ力šɠ
FairyBox ǐļʯʐ˵人ĢɺËƺŀ。ĨŘŦ力š
ʟǯȊǞÜ FairyBox 

(2) ϵŰ力šÏ̹ƺŀ。̇ƟØ̡ȢʐËñ·ȸŃȆ
ɥɀâǲǯȊɠËĸ̣ŊИͭɽ寸Ű̀þěËЩ

FairyBox˓͚Ǔ˕ǲ RFID牙ǅ大ǅʥŽ̀Řɥɀ
áǲ RFID ĦēΤ͇Ë互ŝŘ FairyBox ýã˓͚
ϹĔ̦ʂ̈ŵǢ大Íʪ̋Иͭ互ŝʧͤþěËŵ

Ǣ大̰ʟŘɥɀâǲ FairyBox ʄ̀Ű̀互ŝȥŐ
ØʧͤËŐɠȚń FairyBox ̚ÜϵŰ力šË̚Ü
ϵŰ力šǲʟƸν牙ǅǲĦēΤ͇ƁϳǼŖ̀ǯ

ϴǲ͒ɘËūʐʾʐŖ̀ǯϴÍ 

(3) Ġʐ力šÏ̹ƺŀ。̬ōťƺŀʄ͚̀Ű̀ǲ
FairyBox ɠËИͭɓńʧͤþěËĝ？Ɗ̑ŵǢ
大ʲƺŀǲʧͤËƺˀœŦʧͤǲ FairyBox Ű̀
ʄ̀Ⱦ̯ɓńŘɥɀâÍŵǢ大Țń FairyBox ̚
ÜĠʐ力šËɑ大˧̰ƸƒʾʐǃɥɀâÍɤν

ŘϵŰ力šɠǝ互ŝǲŰ̀͏ɿËɑ大˧ɺƁϳ

ʦ̀ǯϴʾʐǃŃΙŰ̀ǲ͒ɘËūʐŖǃɥɀ

âƺŀ。âťǞ̀ĴǲŰ̀Í 

FairyBox ǲĲ主ˌȹʭŀ 3D ŎŏͿźЀƔËʭǅ
及ȱɃɦĚϧſͧƺŀ。˒ŢñĸȸǲïϰÍĈêȥ文

ǿ 14 þÿǲčƔɑ大ËŦçëũΔǃØƷ͓ʠŘɥɀ
âǞ̀ǲǯȊçëËƼśČǀÌ̻͞ǲɶʣÌ3C ŀȊ
̅̅ËŦĲãȟǆǃƘˇâǲȿǄËØɋɑ大ģƌ

ArduinoÌ͝ŧÌʈ̅͘ˋř͝é͞ņËŘĈêâ˺ǫ
ĆëÍ�
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4.2 ɥɀϟͤͥź 

ɥɀ、̞ȟ FairyBox ʾʐˤʗËÿŢıɋʑ̩Ï
ɑ大Ǟ̀ʑÌ̀ǯϴʑÌþěʑÌǋǍʑʗÍɑ大Ǟ̀

ʑȟ FairyBox ĘȸȢʐ、̞ËĮŤƙ FairyBox ǞŘŦ
上ˣýËĴɉðɺ˿˰źŀÍŦʑʗǲɥɀǓáŽͰÙ

RFID ĦēËƵ͢ÿŢˋřčɦË̹ƺŀ。ƙɑ大ǞŘ
ǁòØ̩čɦËɑ大Ǔ˕ǲ RFID 牙ǅ大ȃɺʥ，čɦ
ýǲ RFID ĦēΤ͇ËɽŘɑ大òËЩĴ，͗ǕǼǟŦ
čɦͽ̀ǯϴô̞ǲ͒ɘÍ̀ǯϴʑȟñƺŀǲɑ大ǝ

ŖϵǲʑʗËˌȹŘƺŀ。̍Υ͓方ИăǲɥɀĵĪƿ

ʍË̀ǯϴòˌ̀ΖɋŽŤ RFID ĦēǲÕʊƱɦÖƻ
FairyBox ʊǞËʄœ FairyBox 己世Ζ̛Ëˌ̀ 6 ɦʊ
ƱɦÍþěʑˌ̀ŘɥɀƭͅËϱǞΖɋþěËźȥͧ

ĘȸŵǢ大ǲϋÜËИͭñŐǲþḛ̌Щ͈̀ŤñŐǲ

ŮȥÍǋǍʑʗȇЩƺŀ。ϱǞ̰ǿ˷ŘɥɀâǲǯȊË

上ˣȟʇÙɑ大Ǟ̀ʑÌ̀ǯϴʑǊþěʑǲǁĜʑʗË

Щƺŀ。ϱǞǿ˷̰ŀǃǲǯȊËμŤǋǍʑʗɺЩ、

̞ŘŤǝХʐǲʧǬáϨɺĽ下ƚǃǯȊËņ̃ˮʉɜ

ʶãΌġɋÛϵ水̫[13]Í 
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4.3 ĘȸŵǢ大ͥź 

ĘȸŵǢ大工ŇͶʷ己世ƪˁǲƭŭËȺˍȚń

FairyBox ʾʐǲŃǲŗͽͶʷñŐƺŀʧͤǲÿ͂ÍĻ
ΪČƺŀ Node.js 入ŵǢ大̂šË˓͚ϹĔͽ
FairyBox ÷ȫ̴ˏÍŵǢ大ɤνƺŀ。ϋÜǲñŐƽͧ



͈̀̚ŮñŐǲͶʷË̹ƺŀ。ɤνƺŀʧͤǲñŐŪ

̬ȸƝХɥɀâǲǯȊʄ̀ɠËĸ̣Иͭŀ Makey 
Makey ͽŵǢ大ːʪǲþěËĝ？ͧŵǢ大ϋÜȚĞÍ
þěǲ：ƢˌȹʭǅψĀĨ̭ǲɃɦËŀ̰θ͝ǲϮå

ʋŢËƺŀ。ãĨĚʟþěɛŢūíˡСǲƔǰÍĚþ

ěĝ˶分三źȥϋÜǲș̜ËƝХØɻʠƬǲș̜ËƑ

ʱˮĂƺŀέǇǚÍ：ƢˌȹþěŌŤ 7ɋËģƌ 1ɋ
ĝ？ɽ寸Ű̀ǲþěÌ3 ˃ĝ？ƺŀʧͤǲþěËИͭ
ñŐǲþěŪ˒Ţǲ͈̀ŮȥśáÏ 

(1) Иͭɽ寸Ű̀þěÏŘ FairyBox ʾʐôȆËã˧
ȟƺŀ。ʿØťʟ FairyBox ǞŘɑ大Ǟ̀ʑ̚Ů
ƺŀËǛȟ̬ƝХŊȆǝʄ̀ǲŰ̀ɠËĸ̣И

ͭÕɽ寸Ű̀ÖþěËŦɠ FairyBox ̰Ŋ牙ǅǝ
ŘŰ̀ǲ RFIDĦēΤ͇Ë互ŝŘ ArduinoòËŐ
ɠã̰ʟŦŰ̀͏ɿ˓͚ϹĔ̦ʂ̈ŵǢ大Í 

(2) ИͭƺŀʧͤþěÏñŐǲƺŀʧͤʟƔŢñŐ
ǲɥɀŞʮčšË1˃ƺŀʧͤþěɺЩƺŀ。互
ŝØͳɥɀŞʮčšËĻ͈̀：Ƣˌȹ 3 ˃ƻƺ
ŀ。互ŝËƵŘþěâɮŤɡ、̞ËЩƺŀ。

ūŲ̊ÜƺŀʧͤŒʹÍ1 ˃ƺŀʧͤþěģƌ 1
ɋ互ŝʧͤþěǊ 1 ɋɓńʧͤþěËƺŀ。Ş
ʮŚØͳɥɀʄ̀čšĚ̚ŮɫǍȢʐË̹Ȣʐ

̇ƟÌʲʟ FairyBox ţ̀̚ǯϴɠËИͭ互ŝʧ
ͤþěËŵǢ大ȃ̰ʟŦɥɀʄ̀互ŝËȖƺŀ

。áťǉĬɠƺŀÍИͭɓńʧͤþěËȇĝ？

ƺŀ。ȸōťƺŀ͋ʧͤǲɥɀʄ̀ËŵǢ大ʟ

Țńʧͤǝ·ǲ FairyBox ʾʐǃˀœŦƺŀʧͤ
ɥɀʄ̀ǲŰ̀ÍŐØƺŀʧͤɺŞʮřɋ

FairyBoxËŵǢ大Ř互ŝƺŀʧͤɠḚ̈ʟŐɠ
ŰǟɥɀâǲΖɋɑ大ϵȥŐØ͂˃ØʁʾʐÍ 

 

ͣ 5. þě̲ǘͣ 

4.5 ͥźƍ方ͽȿǄ 

Ļ͈̀ŘͥźâǲȿǄĘȸŤÚËɑ大çëȿǄͽ

̀ǯϴŰ̀ȿǄÍʿØËŁǟͿź FairyBox ǝ·ǲ͝
é͞ņΖ̛řËɑ大ĸ̣ŤØ˕ÿǲ、̞ŀƽ͈͔Ëǝ

Ěɑ大ǲçëĸñɺĆëËŃȆͿźǲ文ǿ 14 þÿǲ
čƔɑ大îȟ˝ë̱ȿËãŕȥśŦËFairyBox ǲ己世
Ζ̛ãǆǃȿǄÍʿÚË̀ǯϴˏʠŤ̋ȋǳǲƎΎË

ĚΌġƞřǯȊϱǞ、̞ËŹĻ͈̀ȥÙˮʉŘͥźâ

ǲЉǍȓËŃȆ FairyBox ǲʾʐ上ˣ̧ďǟɥɀâË
˺ǫâáȋǳʾʐËŕŦ˺ǫƺŀǀŤȋǳƎΎǲ̀ǯ

ϴËˎŘ̾Ȫ、̞âŤǝñƂËŦĲË̀ǯϴĸ̣ˌ̀

ŘɥɀǲƿʍËŘĵĪőˌ̀Øʮ FairyBox ʊǞǲŰ
̀ËśŦˌȹðɺ˝ç̂ȓŗƂŀɥɀ、̞Ëƈȇȷ̀

ǯϴˌ̀ŘɥɀǲĵʍǛĪʍËFairyBox ĸ̣ȸÿƿʮ
ƵʮʊǞË̹ȗʮǲ FairyBox ȸĠʸŘɥɀâɠĸ̣
反͚ȆʮËˌ̀反͒ǲȻ͗ʟ̰˸ćƺŀ。Řɥɀʄ̀

FairyBoxǲ、̞Í 

5. ̏ŴͽÿǨ 
5.1 ̏Ŵčǫ 

ĻΪČǲ̏ŴčǫƺŀˊΧǫËɤνˊΧ̇Ǥʋά

āÿǨÍNorman ȥËˌȹɕ·ȸƖˑ，͗̇ǤË˘
ř·Ǹ̔˪ëɠǛ˪ąǲɠ̞Íˏʠ 5 ǃ 10 Űǆ˹。
˧ȫ̹Ưʛ[5]ÍĻΪČĚĿȢŘɭë、̞ÌĮŤØʣ
ɥéė̿ʠ·ȸ˟̪˿̬ͽͿźǲŠ΄ÛȥˊΧͧ̒Ë

ˊΧÛΖŌ 5 ÛËģƌ 2 ŰƨǚÌ3 ŰèǚÍ5 Űǆˊ
。」ȥȜǭç子ΖŰýɑ子̂子ĿËŤƷÛʞǿȥ̂š

ˌȹËŤƷÛ小ǿȲˇˌȹËŹǝŤǆˊ。˖̿ʠ̚Ů

͑ΈʗœźË·ȸͿźźȊͽ˟̪˿̬ìźÍŦĲËĜ

ɉ˖ǑűǟɢýʜǷǛŘɢĲɱȒËĿȢŘɭë、̞Ë

ǜ̞ýĮŤØʣźȥĘȸɥéǲɡɥÍ 

ȥÙ̏ŴĻΪČǝͿźǲ͈̀ȟƈɺŤɜ͊ƦȭƩ

ʔЂËˊΧʔЂǲˌȹĘȸƑʱϽʳĻ͈̀ȟƈɺЩƺ

ŀ。ƞΐǚŗʄ̀ɥɀâǲǯȊͽŘʦƶ̹áȢʐɠȟ

ƈɺϧſÿĊËƼśƺŀ FairyBox ȟƈ̫止âμŤƞ
řǲɥɀ、̞Ðƺŀ FairyBox ôȗËȟƈɺƞɑǠŗ
ʄ̀ɥɀâǲǯȊÐFairyBox ȟƈɺЩƺŀ。̹ͧáȢ
ʐƞġʞĊÐŘοźâȟƈˀœǳ止Ð 

5.2 ̏Ŵ̇ǤÿǨ 

ͧǟ FairyBox ȟƈɺϗƃƺŀ。ƞɑǠʄ̀ɥɀ
âǯȊǲŰ̀Ë̘͚ĥΖǲǆˊ。ȥȟŤϗƃǲË

Õ下ͥĨĚϗƗţɵËĴĨĚʋŚÿ日ËЩƗñŀǸɠ

̞ϵŰË̾Ȫȕřɠ̞ÍÖÌÕĴͧƗǲϗƃȟĨĚ己

ʷɥɀËĨĚ几ɠƙǣůʾ̝ÍÖÌÕ̬ȸùΉ˖ĨĚ

ĬĠƽḚ̈ͰŤϗƃǲÍÖǁδȥͧʄ̀ɥɀǯȊ͓

˺ϗƃǲǆˊ。ȇȟŕȥƺŀɐòɥéǲ˅͓ͫǋǍË

Ĝɉ̰ƙʠŀǲǯȊǿ˷ǋǍǞ̀ǟɥɀâŶċĨăô

ˆËɥɀʄ̀ñĆ·ȸƞʐËŕŦȥɥɀǲΐǚʄ̀

͓˺ϗƃÍŹŋΖǲǆˊ。˖ȥËȷŦ͈̀ǞŘƺŀ

ʧͤřǲˤʗËƼśìźȏḚ̈˿˰ȕŚǲɜɯËÕś

ǤŤÛĮŤȕćǲɥɀ、̞ËŹßȸʋȕřƶʧËƳ˧

̰Đ͓·ȸÍÖÌÕĴĐ͓ίœʋŘìźȏËƼśƗŘ

ʋɥ͖ǲɠɌËЩĴƙ·ȸǲ͗ǀĬĠƽË̹ìź̰ŀ

ǃǲʄņȕřÌȕ˙̶ǲɠɌ̰Đ͓·ȸÍÖÌÕǑɐ

ϟͤǲ͍ĨĚǞŘΏǜËìźʧͤãЫίœǲË͡ȟƙ

ϛɣ͏ɝƎĬĠƽǲ̫止ËǛŀŘɍɖãĨĚÍÖ 



АǟƺŀÙ FairyBox ȟƈɺЩƺŀ。̹ͧáȢʐ
ƞʞĊËç˕ÿǲǆˊ。˖ȥŘɫǍʧǬáŤƃǟˮ

ĂìźɜʶËŹƵñŐƺŀ FairyBox ɺƞʞĊÍØ
Űǆˊ。ȥĻ͈̀ɺЩĜƞŤ̪ЍǃūíǲÿĊË

Õŕȥ̰ЩƗʎІǲǣůñŘɥâËŀôȆȸƙĴɉĬ

ĠƽËˎЩƗ̬ʎІǲɠɌ̰ř˼ϊØáÍÖǁĜǆˊ

。ȥËȷĻ͈̀ŘĜɉǲìźϟͤòƺŀË下ͥɺЩ

ÛƞˮʉʹɺËÕͧǟ牙ɡɚ̝ïϰǯͰŤŀǲËñŀ

ūíţÍÖÌÕśǤȟŘƗìźɠËƼśʵ͒͝Ḛ̈·

ȸŊ˛ΊǣůËǝĚĴ̰ЩƗƞŤɜʶÍÖÌÕ͡Ɨʋ

ɥ͖ ȸȕřǣůÌȕř、̞Ë˧̰Đ͓ίœÍĴ下ͥ
ĨĚˮʉʹɺËŕȥɥ͖ʄņřË·ȸÿ日ÍÖĜɉ

ȥËÛȟƈ̰ÿĊĘȸϨȟ͐ÛǲĊͤŤАË͐ɥɀǯ

ȊАȅñçËÕˏʠ˖ȟ̈́͝χͨÿ˲ƗǲǪ̪ÞËñ

ȟͥ世ǯȊÍÖÌÕñ̰ƞʞĊḚ̈ÿĊϨȟ̰ÿĊË

˄ÙǲɠɌËϨȟ̰̬ƙǁĜǣůĬĠƽǱÍÖ 

ŪͧǟŀþěʨǄ͈̀ǲοźčšËŋΖǆˊ。˖

ȥˀœǳ止ËƵñ̰ĆΦ少ÍĜɉãˮĠÙǁĜͧǟ

þěǲȔЙËŤƷÛȥþěǞ̀ǟɥɀâ̰ŷʫȦ̕

ǲɥɀ、̞ËÕþěʋŅ世ǲ̰ŷ、̞ËǝĚƑʱĨĚ

ʋŢķɀËЩÛ̓Ř仍女âÍŪėǞŘɥɀâǲ͍ã̰

ȁ心ǃċ˕ʐźËĐ͓ɑǠĠʸ丹ÍÖŤÛȇȔЙȷ

ļƽʓȊāËþěĨʬĠñŐ˒ȌĚͰƯñŐǲ（͂Ë

ÕþěŘļƽʓȊāɠĨĚǍ˷ʬĠñŐ˒ȌËˎΘ̰

ЩÛŤţ̟̫ËĭĲʺéǲ尺ŭãĨĚØʁˉ͢ËǛˋ

ĨĚŤŚ˪ͳ˃œЩɩ̔。ώÍÖ 

ĭĲǆˊ。ãˮĠ FairyBox （ͿāǲȔЙËƼś
ˮƻñŐçëǲ FairyBox Ě͈͔ñŐ日ȌǲǯȊËǛ
ȟˮƻ͜ǧËЩƺŀ。ūŮÿ˞ FairyBox ýǲ、̞Ë
śŦȃɺƞčȃƺŀ。ÿ日ǯȊÍãŤÛȥɥɀϟͤ

ǲˌȹ·ȸ́źƞƝËƼśɑ大Ǟ̀ʑĨˌȹŢ U Ŝ
ȌËŕȥˏʠƺŀ。ĽȆčɥɀ、̞Ƶñ̰Ǟ̀ǯȊË

ŪȟŀƽìźÎĵĪƿ文˖Ť̀ǯϴ̰ЩÛ̫́五ȽË

ÕĴñ̰ЩƗ止ʥñŚŀËŹˎΘǲ̀ǯϴ̰ЩƗŤͳ

ǙǙǲ̫止ÍÖ 

ʦˊΧ̇Ǥ˿ʸËɫƀȟŘìźˤʗƺŀɠËĻ͈

̀下ͥɺЩƺŀ。ƞčȃŗʄ̀ɥɀâǯȊǲŰ̀ËŤ

Ûȥ˝çǲϔ化ƅȥϗƃ己ʷͽţɵËϨɺŤɜŗϗ

ƃƺŀ。ˮĂìźɜʶËοźčšãɺˈƺŀ。ʪǆÍ 

6. ̇Ϊ 
ĻΪČˮĠǲ FairyBox Щƺŀ。ɺʛĹ˒ūí̬

ȸǲɥɀ、̞ËƺØʣɥéǲ一ɇ̅ŐǟřʣñŐŀ˔

ǲɥéÍϫ˻ͧǟϗƃƺŀ。ƞʞĊǲŃΙËˊΧ̇Ǥ

王ńƧŤǡ王ǲϗƃËŹŦźȊú͘ǃЩŘɭë、̞ȉ

·ȸřȾƺŀʧͤǲƺŀ。μŤ͓ƹƺŀɥé世Чǲʀ

ЖËģƌΐǚ͕ŀ、̞ͽˮƻìźɜʶÍŁǟ FairyBox
ǠǟʾʐËɺūʐƙƺŀ。·ȸǲǯȊʾʐǃɥɀâÌ

ñ·ȸǲǯȊţɵŘ̀ǯϴËŘɥɀâŞʮǯȊϱǞŰ

̀˧ХʥɑǠËˎɺЩƺŀ。ŘɥâǯȊΖ̛řɠËã

ɺͧɥɀ、̞Ťΐǚʄ̀ǲРÞËˎΘЩƺŀ。Ȫá己

ʷɥɀǲɠ̞Ëɺƙƞřɠ̞ŀǟċ文ǲìźËˮĂì

źɜʶÍ˷ʱļƽžǢƘˇȿǄËɺʟ FairyBox ˌȹ
ŢμŤñŐçëǲɑ大ËЩƺŀ。Ǟ̀ñŐçëͽȾ̛

ǲǯȊËƵΌġ FairyBox âáȋǳʾʐǲ͒ɘË̮ʄ
řΎ̀ǯϴËʟƞřǲɥɀ、̞ɮ̈ƺŀ。Í 
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ABSTRACT 
The goal of our study is to transcribe and summarize oral 
narratives in the storytelling process relied on the humans' 
abilities of discrimination and expression. We proposed the 
VoiceTranscriber, a mobile crowd-powered system for 
organizing voluntary crowd workers to act as transcribers to 
transcribe the separated pieces of recorded voices. And, we 
selected most meaningful sentences by analyzing keywords 
in the sentences and reconstructed summarized stories by 
the meaningful sentences. To evaluate the stories, we 
conducted interviews and quantitative experiments with 
nine voluntary transcribers. We compared the results with 
three control groups such as Automatic speech recognition 
(ASR), expert summarization and precise transcription. The 
results showed that the length of stories can be reduced to 
35.5% and also the completeness of meaningful keywords 
still kept 74.7% of precise transcriptions. In conclusion, the 
crowd-powered system, VoiceTranscriber, can effectively 
summarize the stories and indicate meaningful keywords 
from the oral narratives.�

Author Keywords 
Storytelling; crowd-powered system; story summarization; 
automatic speech recognition;  

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous;  

INTRODUCTION 
Oral narrative is a commonly used method to share the life 
experiences of individuals and families. Family tells stories 
for many reasons, such as they can share their experiences, 
improve memories of events [3]. And the stories also can be 
used to recall memory and facilitate interaction. Especially 
for the dementia patients, they may forget their life stories 
gradually. In the scenario of reminiscence therapy, the 

therapists will use some photos or objects from the past to 
interact with the patients and try to stimulate their 
memories. The patients may narrate some life stories from 
their past in the therapy. For the therapists, there are two 
important reasons to preserve the memories and use the 
stories. First, the summarized stories of the patients can be 
used to understand their life quickly and to find out what 
topics and keywords impressed them. Second, the therapists 
could help to preserve the organized stories for the patients' 
future generations. However, the therapists have to focus on 
the conversation and have no time to collect or organize the 
life stories in the therapy process. 

Voice recording is a usual and convenient way to record the 
stories, but the recorded oral narratives are still difficult to 
search, retrieve and organize. To reduce the barriers of 
voices, this study focuses on transcribing the voices and 
then organizing the text stories for searching and retrieving. 
Automated speech recognition (ASR) is a speech-to-text 
method that has the advantages of low cost and immediate 
feedback. However, it also has low accuracy in many real 
settings and makes errors frequently that significantly 
distort the meaning of the original narrative [10]. Moreover, 
some techniques are based on real-time crowd-sourcing to 
use crowds to help in the transcription tasks. LEGION: 
SCRIBE presents a system in which groups of non-experts 
collectively caption speech in real-time on-demand [5,6]. 
Previous studies have focused on transcribing the narratives 
precisely. In our study, we relied on the humans' abilities of 
discrimination and expression to exclude information such 
as expletives or repeated words. On the other hand, 
Automatic text summarization from voices has become 
popular topic with a restricted scope of applications [2]. For 
example, summarizations of speech, presentation or voice 
mail [9, 11, 4] are useful technique to grasp the main idea 
of political speeches, of conferences or to quickly review 
corporate meetings. In this paper, we transcribed and 
reconstructed oral narratives to help users to preserve their 
important life stories. 

The core contribution of this paper is we proposed a mobile 
crowd-powered system, VoiceTranscriber, for transcribing 
the recorded voices relied on the humans' abilities of 
discrimination and expression. We designed a workflow for 
summarizing stories by selecting meaningful sentences and 
reconstructing stories. In the end, we evaluated the results 
of stories by interviews and quantitative experiments.  
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Figure 1. The workflow of the mobile crowd-powered system VoiceTranscriber. 

VOICETRANSCRIBER SYSTEM 
VoiceTranscriber is a mobile crowd-powered system to 
organize voluntary crowds to transcribe and summarize the 
oral narratives (as shown in Figure 1). We supposed that 
transcribers are native speakers and they are able to listen, 
understand and express what they heard in the recorded 
voices. At the beginning of the workflow, our system will 
split the original recorded voices when the audio is silent to 
reduce the mental demand and effort of transcribers. Then, 
when the transcribers request new tasks from mobile 
devices, our server will choose and return voice fragments, 
which are the latest recorded with minimal transcription 
times. The transcribers listen and understand the content of 
voice fragments and then type or re-speak a concise 
sentence. With the help of ASR, the re-speak sentences can 
be transcribed in text form, so that we can apply word 
segmentation algorithms to retrieve meaningful tags from 
the sentences. Furthermore, the tags can help us to select 
more meaningful sentences to compose summarized stories 
of the original recorded voices and they could be the 
annotations of the stories.  

User Interfaces of VoiceTranscriber 
VoiceTranscriber is a mobile application for deploying 
crowd-sourcing transcription tasks to transcribers. There are 
three steps in the task (as shown in Figure 2). (1) Listening: 
transcribers can play or pause the voices. The narrative 
which is recent recordings with minimal transcription times 
is selected and downloaded by the VoiceTranscriber. (2) 
Summarizing and re-speaking: after transcribers listen to 
the original voices, they are asked to summarize what they 
heard and repeat it in one sentence. Then, the ASR system 
transforms the sentences spoken by the voices into text. (3) 
Editing and submitting: the transcribed text is displayed on 
the screen, where it can be edited or modified with respect 
to typographical errors, and then submitted to the server.�

 
Figure 2. User interfaces of the VoiceTranscriber. 

Summarization by Human Abilities 
Our approach relies on the human abilities to understand 
and discriminate between story elements that are important 
and those that are not, to filter out noises, and to summarize 
the main points into short sentences. We considered re-
speaking [12] the essence of the story in sentences with a 
clear voice to be an easier and quicker task than typing the 
text. In this manner, we can achieve higher ASR accuracy 
and condense the original stories. We used the Nuance 
SpeechKit system as our ASR system.  

Tag Extraction and Story Combination 
Having obtained concise sentences from the voice files, we 
then apply the CKIP Chinese word segmentation system [8] 
to receive segmented text with part-of-speech tags and 
extract meaningful nouns as tags from the sentences. The 
number of tags and the length of sentence can be treated as 
the quality factors for each sentence. We supposed more 
associated tags means more meaningful and shorter story 
length means that more concise of the stories, so we 
selected the sentence with most tags first, and then chose 



the shortest sentence if there were more than one worker 
transcribed the same recorded voice. Our system generates 
a summarized story for each event by combining the the 
selected sentences and sorting them by a timestamp to 
correspond each with the original story flow. 

EXPERIMENTS 
To evaluate the two goals of VoiceTranscriber, such as to 
preserve summarized stories and also to keep meaningful 
keywords from original oral narratives. We adopted the 
following factors: (1) length of stories and (2) completeness 
of keywords to observe the performances of how the 
voluntary crowds to simplify and summarize the stories but 
keep the meaningful keywords of the stories. For data 
collection, we recruited two volunteers to share their stories 
with 10 photos totally in advance. With these 10 photos, we 
recorded 54 voices about the stories behind the photos they 
shared with their friends. After splitting the voices when the 
audio is silent, we got 683 voice fragments.  Because some 
of the voice fragments are too short to transcribe, we 
removed the fragments with the audio length less than 1 
second. Finally, we prepared 498 voice fragments (total of 
36.25 minutes) as the dataset of our experiments. 

To compare the performance of VoiceTranscriber with 
other conditions, we conducted 3 different control groups 
and our experiment group such as (1) Group 1 – Automatic 
Speech Recognition (G1-ASR): we also used the SpeechKit 
as our ASR system to transcribe the 54 original recorded 
voices. (2) Group 2 – Expert Summarization (G2-ES): we 
invited an expert who is a native speaker and a writer to 
summarize the stories of the 10 photos. (3) Group 3 – 
VoiceTranscriber (G3-VT): we recruited 9 voluntary native 
speakers to act as transcribers to transcribe voice fragments 
with our VoiceTranscriber application. And the ground 
truth group, (4) Group 4 – Transcription (G4-T): we also 
invited 4 voluntary native speakers to transcribe all words 
of the stories of the 10 photos. 

Results 
After two days of data collection period, we collected 747 
concise sentences from 9 transcribers by VoiceTranscriber, 
and the average response time is 36.8 seconds. Since we 
asked the transcribers to summarize the content of recorded 
voices, they should listen the whole voices and then re-
speak or type the summarized content. On the other hand, 
we focused on discussing the quantitative results about the 
length of stories and completeness of keywords between 
four groups, the detail results are shown as follows:  

Length of stories 
Figure 3. shows the reduction rates of length of stories of 
G1-ASR, G2-ES and G3-VT are compared with G4-T. We 
can see our VoiceTranscriber group G3-VT (35.3%) is 
better than G1-ASR (58.3%) and close to G2-ES (23.5%). 
G1-ASR directly apply ASR system to transcribe the 
original stories, it can reduce the length of story almost half 
of G4-T. But the content of stories of G1-ASR is really 
unreadable and ridiculous. For G2-ES and G3-VT, we 

found that result is partially close, but still have a drop of 
11.8%. We think that the summarization level of G2-ES is 
story or paragraph level, so the author of G2-ES could 
comprehend with whole story and then write down the 
summaries. But the G3-VT’s transcribers are only catch the 
idea of the stories sentence by sentence, they can effectively 
summarize sentences but still can not avoid produce 
redundant words between sentences.�

Completeness of keywords 
To measure the convergence of the content of story in the 
summarization process, we used the tags retrieved from 
stories as keywords. The results were shown in Figure 3., 
we can see the G3-VT was reduced to 74.7% of G4-T and 
the best result was G2-ES, it was reduced to 48.3% of G4-T. 
When we look at the details of tags, we found that the 
reduction is reduce the appear times of each tags, for 
example, a tag “Temple” appear 10 times in G4-T, 6 times 
in G3-VT and 3 times in G2-ES. It means even the number 
of tags are reduced, the expression of tags of stories is still 
definite. Especially, the result of G1-ASR is 122.6%, means 
G1-ASR retrieves more tags than G4-T, because of ASR 
system may mistake lots of words from recorded voices and 
transcribe too many error keywords.�

 
Figure 3. The quantitative results of the length of stories and 

completeness of keywords. 

User Feedback 
We conducted semi-structured interviews for the two 
owners of the stories, and 9 transcribers. The user feedback 
is shown as following:  

Storytellers 
After the photo sharing processes were complete, the 
storytellers were asked to rate the summarized stories on a 
five-point Likert-like scale, where 5 is highest, against 
performance indexes such as completeness, actuality, and 
overall satisfaction with the stories. We combined the 
original photos with their summarized stories, presented 
them to the storytellers, and asked them for the ratings. The 
results show that storytellers rated the actuality aspect at 4, 
indicating that they believed the transcribers had correctly 
transcribed the story they had narrated. However, the scores 
of G3-VT for completeness and satisfaction were lower, at 
3.9 and 3.7, respectively (as shown in Figure 4). As we 
think, the scores of G2-ES and G4-T are high equally 
because of they were both transcribed by volunteer native 



speakers. The scores of G3-VT are a little lower than G2-
ES and G4-T since the summarized of stories of G3-VT still 
have some coherent problems. Storytellers said "Because 
not all content had been transcribed, the completeness was a 
little weak," and "The satisfaction rating is because the 
summarized stories are combined sentence by sentence, so 
the coherence of the story is not good enough."  

 
Figure 4. Performance indexes of the summarized stories. 

Transcribers 
We interviewed the transcribers using two questionnaires. 
The Computer System Usability questionnaire [7] uses a 
seven-point Likert-like scale, where 7 is highest. The 
NASA-Task Load Index (NASA-TLX) [1] is a 21-scale 
questionnaire, where 0 is the best score. Most transcribers 
rated the VoiceTranscriber as being easy to use (6.4) and 
easy to learn (6). Overall, they rated their satisfaction with 
the service as good (5.8). However, when asked about their 
task load, they reported that the task made a high mental 
demand (9.2), required effort (8.8), but was associated with 
less frustration (4.5). Most of transcribers stated that “This 
task is interesting and make me happy.”, and one 
transcriber said “Because of we can hear conversations of 
someone else, I am curious to hear the follow-up story.” 
But four transcribers feedback that “Some separate points 
of voices are bad, they maybe cutout something important 
keywords in the fragments we are transcribing.” 

CONCLUSION AND FUTURE WORK 
In this study, we proposed a crowd-powered system to 
organize voluntary crowd workers to act as transcribers 
using the mobile application VoiceTranscriber. With the 
support of ASR and Chinese word segmentation systems, 
our system facilitated voluntary non-expert crowds to semi-
automate the process of summarizing stories and extracting 
meaningful tags. We evaluate the VoiceTranscriber system 
with 9 voluntary crowd transcribers and compare with three 
control groups such as ASR, expert summarization and 
transcription. The results show that crowd transcribers can 
effective reduce the length of stories to 35.5% and converge 
to 74.7% of precise transcription with keeping meaningful 
keywords. Feedback from transcribers indicates that our 
application not only easy to use and learn but also 
interesting, and storytellers are satisfied with the transcribed 
stories by crowds. Finally, the VoiceTranscriber shows that 
we are approaching the quality of expert summarization. In 

the future, we will focus on improving the completeness 
and coherence of the summarized stories. 
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ǳȵƫŬʹɟŐ�̇ɃÚǦ�-ʲʼȰ˪ɮǻɌüÚƔ

ǳŐ��ǌɃ̇ƋȄȐǳȩƑ˶ȇƪŰĐǳȈƃȓǒ�

ǊƺƄŨÈrÚǦǳƱŴƫŬ�Ǹm˿òȄȐŵȅŌc

ȈȾ¹&́ƢǳɉȪ�̇ŀɈŗ�%EɟǈǱǦǳ˱ǝ

[4]�Zuckerman and Gal-Oz [19]űȄȐ�ɶɱ�	ƧA
ʹʧ˽ƽwǳ App̈StepBySteṗ*Eŝď(˨Ÿ�˶
ȇŐɟƜ̇;Ʋʩ App:ǨɂǳɟʘŹ˗�:Ǩěǳɸ
R�ȩƑ˶ȇ̇ƄŐɟƜqɈǳ(˨�Ɖ˶ɘŗ�%E

ǳʧ˽ƽwˍ� 

ïűŐɟƜŸ�ƃĖ˩:Ǩɂǳʧ˽ƽwˍǸm�ƉƄ

àʄ̇3ʼ�ǳȄȐ�̇óƉƄÚɂŒɳŐɟƜ�ȓǒ

ɂǳȨĸŸ�ɈÌĖ˩:Ǩɂǳɟǈ��ʩòȄȐŝď

ŐɟƜ�ȈȾǳɟǈʞẏ;Œɳ%E¹�ǳȈȾʞ

y�̇ŐɟƜŸ�õƃĖ˩:ǨɂƄ�ǳɟǈɢǠ� 

2.3 'L@I#��K- 
ƄÚɂŌċɿƆȋńïűɟǈǳŤʍ�ŸïűľƄ

%ˉƄŨ̇`�D%Ǖʕ�D%RIɮ�Ÿ�Ÿˌɧǳ

Ė˩³ȥ��	̇ɿƆȋńïű�ĥƖǕʕǳ:Ǩɂ

�ɈƃƄ�ȌĊǳĖ˩[18]�Schneider, et al. [18]hǨ
D % R I ɮ § �(PVQ)̇ í Freeletics 
(https://www.freeletics.com)ǳ:Ǩɂdǈ
Dȍ˵̈ʢ
ˡ ɂ(followers)� $ ƞ � ȿ ɂ(hedonists)� ĸ õ ɂ
(achievers)[18]̇ʢˡɂO��ɁȈȾɢǠ̇$ƞ�ȿɂ
ǳɟǈƃ�ǍɌüʼ�ȭ˼̇ĸõɂlŸO�Ƕpʾĸ

ɌüǳǸƠ̇ɿŵ�:ǨɂǺ�ǳǕʕƃøǠc�ǳ

ɟǈơĐ�Halko and Kientz [12]hǨŧ�Ə(storyboard)
Ŗȸ�ǳɿƆșǬ̇ʻǨ�̂ˍɢʎ�ɏɂɢʾɌü

ǳ©ÒȌĊ�Į�̇ȩ�ĥƖ�³ȥơ½(Big five 
model)[11]ʹɟdƐ̇ȩƑ˶ȇȓʖǳƣjžʿǨűʩ
aƄɬ¡(agreeable)�˖ť(open)�ʈİ(conscientious)
Ǖʕǳ:Ǩɂ�³ƪ̇ƋȄȐ#í:Ǩ-ĥƖ�³ȥơ

½(five factor model)ǈÀȆǳ�ÍĥƖˍɢ(NEO FFI)[7]̇
`{��Œɳ�%ƖǕʕ¹�ǳȈȾʞy�ǳɟǈ

ɢǠ� 

�ÍĥƖơ½(Big five model)ɣčƻʻǨű%ƖǕʕǳ
dƐ[11]�ĹEǈ�ÞŪĜȁɯ:ǨɂǳĥƖǕʕ̇˂
ŜĶǨƪ�ÍĥƖ³ȥ(Big five factor);[˨ǳ�ɯé
˼�ɏɂǳ%ƖȨĸ��ÍĥƖ³ȥ{�Ȳēĥ

(Neuroticism)�Ê�ĥ(Extraversion)�˖ťĥ(Openness)�
ɬ¡ĥ(Agreeableness)-�êİĥ(Conscientiousness)̇
ƕşĠǢÚǳǺ˙ȄȐ̇�ÍĥƖdgɣàȿǈ[13]̈ 

1) Ȳēĥ̈,ɢïǎĪȭ˼¹ɽȂɏɟǈɢǠ�ûǮ
ǳO��ƪ˵%ƖǕʕǳĬȿǈǋĴ�ȲēÝ�

Ĩȳ|�Ƹª�Ɍ�̇ɢǠcǳɟǈŸĩsĨȳ¡

ʐ˨ĮɭǳO�̇<Óãģ�ƄȻĩĮ� 

2) Ê�ĥ̈ŌD%ïűɏ*%ǺɛĮiɑʿ�ȌĊ�
ƪ˵%ƖǕʕǳĬȿǈMʂǳ�ÒȈ"ǳ�ǐĨǳ�

�wǳ�%ˠ��ǳ� 

3) ˖ťĥ̈ŌD%ƀȭȂɭiǳ�ǔ�ƾĊ�čĊ�
ƪ˵½ǳǕʕǈƄoʶp�īQp�çʍ|̇ɢǠ

cǳɟǈŸ©ƨĤɁ�ƵŮƵʍ 

4) ɬ¡ĥ̈ŌD%ïű*%ľà�ɪȜǳˁĞȌĊ�
¡¨ĥǳ%ƖǕʕǈ¨ɓǳ�˽ʒǳ��ĭǳ��

8ǳ�ǐĠt%ǳ�ɢǠcǳɟǈę%�¨�ŶǺ

ɛ�ï%ìå� 

5) êİĥ̈ŌD%ïʯƵǸƠ�îĠ�ˣ�ȌĊ�ƪ
˵½ǳĬȿǈɌĹɧƵǳ�ʐʑǳ�îĠǳ�ǚȒ

ǳ��ǌƄĈǳ�Áŋǳ�ɢǠcǳɟǈŸĸõð

�̇L�up�Ğɪʥȃ-�ʯƵ�ʛ� 

3. xtM� 
ƋȄȐɺ¸ˎƿȾ˽ɢǠǳʞyÓ7Ė˩D%ɢǠ�Ĺ

Eŝď%úɜŠ�ɏɂǳɟǈɢǠ̇��ʎǼéǳé˼

�ɏɂɮǻɌü�`*%úɜŠ�ɏɂƱŴǳȵƫŬŐ

��dŬ�ĹEˮƈǼé�ɏɂǳD%ɢǠƃˡɘȾ˽



 

 

̅%úɜŠ�ɏɂ̆ǳɢǠʍwɃǧǦʍ|̇ǯɜŠ�

ɏɂɢǠʹƫŹ̇�ɏɂƃǈ�BŋɌüǳ�ƥ̇ɢǠ

�ƃʢɘŗ���³ǈ�ƥ�dŬǳ^˖̇ĹE#ˮƈ

�ɏɂƃǈ��ǿ%ʉŵɌüǳɈṗ-�˃XĸǈĒ

ɂ�ĺŸɏǿ�ɂ̇�ɏɂ¹�ǳȈȾǤÆ�̇d

gƃƄ�ǳɢǠ�ĹEɚƪé˼ǳɶɱ̇;�ɯ%E

¹7ȍȈȾ�žåŶŗ�ʧ˽ƽwˍ�ƪé˼ȩƑíɈ

ŗ=Ɖ;MČɟǈAʹǺ˙ Appǳ˖Ǳ̇	D�ɣéˠ
ĶǨǳɶɱŰˏ�App ɶɱþEɈ>şȄȐǳĸƑ̇ǈ
�:Ǩɂoʶ�ʿǳȈȾ̇-ƈžƄŨºĂt%Eʾ

ĸɟǈŤʍĺɀĲ˷ĸ��

4. xt�2 
ľƄ8ɂ»ȅɽƋȄȐŸƕş Declaration of Helsinkiǳ
�l;¿ɟ̇�ȄȐ¿ɟǛĜµȒĸqÍÚHǢÖ¥ƃ

ǳêƓɏ�Ĭ�¹é˼˖ÕṁľƄǳȄȐ�ɏɂ»˘

ʌʼȄȐ�Ĭſ�Ȟa�ǈ�ʾĸȄȐǸƠ̇ĹEɶɱ

�	D{�ʿĶƈ-�\é˼˞ư_ 19 Îǳé˼�¹
Ȗ�˞ưé˼ǳƈ˗̇ĹEíé˼�ɏɂdĸ±DȨġ

�í±D�ɟǈʞyǳ%úɜŠȈȾdgŇYé˼Ȩ

g�̇ɚǩŝď�ǳȈȾɟǈʞy;ɮè�ɏɂʧ˽

ƽwˍɢǠŸ��ȈȾʞyĖ˩�¹�Ȩé˼ʹɟȩƍ

ě̇ĹEɐɟ	ï	ǳ�ȩƝĐɵʂ̇�ʫ-�ÍĥƖ

ˍɢ(NEO FFI);ˎƿƱD�ɏɂD˽ǳĥƖơ½� 

4.1"c 
4.1.1O#F 
Ƌé˼˦ŉxʧ˽ƽwˍʟǳµ%�ɏé˼̇³ƪ¹

é˼ƩĐ˖Õ�ṁĹEʲʼȰ“Ą�Ǳť IPAQ̅µ
ˠʧ˽ƽwˍˍɢ̆§�̇ƄĬ�ɏé˼ǳ%˭VÅÔ

ƪ.§��Ȱ“ IPAQ§�_ţ² 205.̇bł˜ 385
ƷƄĬ˴�ɏé˼ɂě̇ĹEŎ˂c 55 5ʧ˽ƽwˍ
6űƠǃ̅,ʇǯˍƱŴ6ű 600METS̆ǳ�ɏɂæ
Ǳ Email ˄ʃ`�ɏœ�;ǳƩĐé˼̇�>Ǎ²ɨˬ

ĈSV˂c 85ǈé˼ƩĐ�ɏɂ̇�ɏɂǳÀƋʓŭ
�ĥƖǁ˼ȩƑÓɢ 1�ľƄ�ɏɂǴśƄŻĳ½Ŀƣ̇
�VmƷƄ:ǨʼñȟĿǤƠǃǓ�ñȟʻw Appǳȭ
˼��ɏɂEą̃d4ű 25~36Ƭ˗̇ǴǈƄ´àú8̇
��ǟŹ˗ǈƱʸ	ɍʸ�ǲÎ��ǟųȾ� 

4.1.2"cwh 
¹Ȗ	��˞ưǳƩĐé˼˖ÕʹɟṁĹE:ǨɟŦ

˛ɠǦȽµƴMČöŗ=ǳµˠʧ˽ƽwˍˍɢ

̅IPAQ §�̆̇ ;Ŏ˂cʧ˽ƽwˍʟ��ɏɂ��

ɏɂ˦űé˼ƈ˗ǳ 19 Dú8ÎˊļñȟĿǤƠǃǓ
̅ƪǓƋPŗ=ɟʘƫŬ-�ȀǽŹ˗ǳȡˑɏ˶ȇq

Ɉ̇�Ǌ`*MČŬş http://www.mi.com/tw/miband/̆̇
�Śˊ:Ǩñȟʻw Appʹɟé˼�é˼ȩƍě̇�ɏ
ɂ�-śƄñȟĿǤ8ǈ�ɏǙʔ�¹é˼ʹɟǳƈ˗

ŻƱ5é˼�ɏɂġ˭ŋȺˊļƪñȟĿǤ̇��ű

é˼ƈ˗ƱŴʲʼʵɲʨ˽ Facebook Messenger�ȄȐ
ɂ²Âm	ŴǳȵƫŬ�ǹié˼ǳȖ�˞ư̇é˼�

ɏɂ˜�˦ɧƱŴ²Âm	ŴǳƫŬ�Ê̇˅ƃĝȄȐ

ɂˆţim	ŴȵƫŬŐɟƜ¸ǳ²˹(Ó¸ 1)�é˼
ǳ 19 Dú8Îȩƍě̇ĹEɄȪé˼�ɏɂEɍµȒ
ĸqÍÚǯ˨Åë�Í%Ɩˍɢ̅NEO FFĬ[7]� 

4.1.3"c,b 
˺V̇ĹEűȰ“ʄÉ̅PTT̆Ǳť IPAQ Ȱ“§�̇
ƄĬ�ɏƪé˼ǳµ%˭VÅÔƪ.§��ĹEbĝÅ

Ôǳ§��̇Ŏ˂cƱʸ,ʇǯˍ̅METs̆ñű 600
��ƄĬ˴�ɏʹ	ƫé˼��ǟų̇�- Email Ʉȹ
*E�bɂ̇ű Email ȅɽ�ré˼ě̇ĹE¹�	ʸ

�

1 1. O#F�"c�$�V��8��{5�!���QCD�} 
 

�

1 2. �xt"c�b�Y:9�3������V�6����$�
V�10���f 19�4 � 

 

��� �� ��� ���
�	�/��
�

����� ������

A1 �� 36 	��� 21/44/43/38/40 

A2 �� 26  �� 48/29/51/40/37 

B1 �� 32 �
� 24/38/45/44/36 

B2 �� 31 	��� 29/46/46/49/31 

C1 �� 31 ���� 32/49/44/42/43 

C2 �� 29 �
� 34/40/36/36/39 

D1 �� 25  � 35/43/44/32/41 

D2 �� 30 �
� 30/41/38/37/39 
 

* 1. a6O#F�^e\E��L`cC 
 



 

 

Ɗ˄ʃé˼�ɏɂmĘµȒĸqÍÚ̇�Ȭ	Ǳťñȟ

ĿǤ�-�ǯ˨ɿŵ:ǨŰƺ��ʪñȟʻw App��
ɏɂ¹�ɯȄȐ�é˼Ǻ˙ɪà�ȞȽé˼�Ĭſě̇

é˼ƩĐ˖Õ�é˼ƈ˗_ 19 Dú8Ŵ̅ʸ	ɍʸ�̇
�JŴ̆̇ {�ƩĐé˼˖Õmǳ
ÎʿĶƈ-� 16
ÎƩĐé˼�ʿĶƈǳɪàɏƩĐé˼Ǻ�̇�ɏɂ˦

:Ǩʵɲʨ˽ Facebook Messenger²Nm	ŴʓŭȫȄ
Ȑɂ̇ǸǳŸʎ�ɏɂƄUdǳŹ˗ʿĶĿǤ�ñȟ

App ŝ8�ƩĐé˼ldǈ\D˞ư̇Ȗ	˞ư_Ƅ 6
Dú8Î̇ǸǳŸĎȒ�ɺɂǳ	ɒƫɟɢǠÀǃ̉Ȗ

�˞ư_ɴˑ 10 Dú8Î̅Ó¸ 2̆̇ ɴˑƱ	Dú8

Îǳʘ“̅ĺʠƫ̆ƫŬ�¹ƪ˞ư̇�ɏɂ:Ǩʵɲ

ʨ˽ Facebook Messenger²Nm	Ŵʓŭě̇ȄȐɂƃ
²NɼŴȈȾǳƫŬŐɟƜ̇ŐɟƜ�{�ɼé˼�ɏ

ɂ-�`˸ 29 5%úɜŠ�ɏɂǳȱɝ�Ő��Dg
ǳǯŴƫŬ�é˼ƈ˗�ɏɂɕƄǰ§̇Ǵ�hǨ

Facebook MessengerˡŹ�ȄȐɂŗ§��

4.1.4 "cXA 
ű�ɺǳȖ�˞ư̇ĹE>ş(Y�Ⱦ˽ɟǈʞyǳ

�dǈ±Dé˼ȨġƱDé˼ȨgśƄ 25é˼�ɏ
ɂ�Bandura and McClelland [2]ǳȈƃÚɀʄ�Ōċ
%EǳÚɀɟǈƃžĀǱǦ¹ɏɌüƘ.Ǻ2ǳȈȾ�̇

ĺžåŶíƲɌüȌĊǬÒǳ*%8Úɀǳïʏ�³ƪ̇

ĹEíȈȾ� 29 5ɜŠ�ɏɂǳɢǠ-ɼ�ɏɂǳȖ
	˞ưǳĄ»8ǈÀǃǧǦĀį�Ŭ̇ɼ�ŬǈƱ	D

�ɏɂ¹Ȗ�˞ư(10 Î)ɢǠǳĄ»ȌĊ�±Dé˼Ȩ
gdgǈ̈  

A. ÍāʹƫȨ̈ɜŠȈȾ�Ʊ5ɜŠ�ɏɂɢǠǳĄ
»IʍwˍǈƱŴÈr100×2%&'ƫ̅day=0,1,2,3,4,5̇
5ǈ�˚ �̆-A1ǈ<̇ɼ�ɏɂȖ	˞ưǳĄ»ǈ
2589 ƫ̇Ȗ�˞ưǳȾ˽Ą»ƃÍāʹƫ̅Ó¸
3a. �̆ 

B. ʳǄʹƫȨ̈ɜŠȈȾ�Ʊ5ɜŠ�ɏɂɢǠǳĄ
»IʍwˍǈƱŴÈr 200ƫ� 

C. ʳǄʰƫȨ̈ɜŠȈȾ�Ʊ5ɜŠ�ɏɂɢǠǳĄ
»IʍwˍǈƱŴǀò 200ƫ�- P5ǈ<̇ɼ�ɏ
ɂȖ	˞ưǳĄ»ǈ 2589 ƫ̇Ȗ�˞ưǳȾ˽Ą»
ƃÍāʹƫ ̅Ó¸ 3b. �̆ 

D. ÍāʰƫȨ̈ɜŠȈȾ�Ʊ5ɜŠ�ɏɂɢǠǳĄ
»IʍwˍǈƱŴǀò100×2%&'ƫ̅day=0,1,2,3,4,5̇
5ǈ�˚ �̆ 

4.2 E�'L3* 
é˼ǳ 19 Dú8Îȩƍě̇ǯʸʸƊƃɣ˄ʃɍȄȐ
âʹɟƾĊɵʂ̇ɵʂm�ɏɂÅë�ÍĥƖˍɢ

(NEO PI-R)�ȝ|ǓƋ NEO FFI[7]�ˍɢ�̇	DĥƖ
³ȥƄ 12˲̇_ 60˲̇dŬ-ƌWƳ�̂ˍɢɱȚ̅1̈
˧Ā�Ĭ�2̈�Ĭ�3̈ǊĬɩ�4̈�Ĭ�5̈˧
Ā�Ĭ̆̇ `���˲̅5̈˧Ā�Ĭ�4̈�Ĭ�3̈
ǊĬɩ�2̈�Ĭ�1̈˧Ā�Ĭ̆Ƅ 27 ˲�ƋȄȐ�
ɚƪȁɯ%ƖǕʕɏȾ˽ɟǈǳ˙Ʉĥ̇žʹ	ƫ�ɯ

¹ƪƈ˗ʶĸĖ˩ʧ˽ƽwˍǳ³ȥ�wƣ̇�ʲʼƾ

Ċɵʂ�ɯé˼ʼȌ��ɏɂǳīƺ�Ó7�Ⱦ˽ɢǠ

Ė˩� 

4.3 G7�T�q 
é˼ȩƍě̇ĹE˄ʃé˼�ɏɂʹɟ�ȩƝĐɵʂ�

ɵʂȯɧ�Ɂ Consolvo, et al. [4]íʧ˽ƽwdĸ\ȍ˵
½̈ƣƃĥǳʧ˽ƽw(opportunistic physical activity)̇
-�ȩƝĐǳʻw(structured exercise)̇íɵʂZåd
ǈƪ\Í˵̇�ˏï�ɏɂ¹é˼ƈ˗̅ˏïé˼	�

�˞ư̆ǳɢǠƾYɵʂ̇-ʹ	ƫ�ȁɯ�ɏɂǧǦ

ƫŬǳʼȌ�wƣ��

5. 7�#nJ 
5.1 "cCk 
ƋȄȐȩƑ˶ȇ̇±ȍ�˵½ǳȈȾɢǠʞy̅Íā

ʹƫ�ʳǄʹƫ�ʳǄʰƫ�Íāʰƫ̆ïűD%ʧ˽

ƽwˍɢǠǥƄĖ˩̇Ƅ 87.5%ǳD˽ɟǈɢǠɏǈȈ
ȾŪ˽ɢǠʞy	Ɏ̅Ó¸ 4 �̆Óɕʹ	ƫdƐ̇]
5�ɏɂ�iȈȾɟǈʞyĖ˩ǳȌĊ�ÍǺ�̇Ó

¸ 5 ľȇ�¹ A Ȩǳé˼ŝď�̇A1 ¹é˼ǳȖ�˞
ưĄ»ƱŴƫŬʩȖ	˞ưÈr� 24%̉A2 lŸÈr

 
a. �o"cvy 

 

 
b.�o"cvy 

 
1 3. "cvyU�1�r0�*U 29��4z�O#F���
QC�S0�*Uz�lmW.;u����"c/��C��

����QC�a.�o"cvy: � A1���>O#F���V
�;u� 2589�b.Co"cvy: � C1���>O#F���

V�;u� 6648� 

 



 

 

� 6%̇˶ȇ�ɏɂ¹ÍāʹƫǳȈȾ�̇ɢǠ�ƃˡ
�ʹƫ�BȨǳé˼ŝď�̇B1¹é˼ǳȖ�˞ưĄ»
ƱŴƫŬʩȖ	˞ưǀò� 11%̉B2 lŸÈr� 55̄̇
\5�ɏɂǳɢǠÍǺ��ĹEƕşé˼ěǳƾĊɵ

ʂ�ɯ̇B2 ïɌüǳƈƇǈ�ɧĸǈŐɟƜǳƂě
	�õÒ�̅ �ƃǻɌüǳŐ�ʢĸȶ̇�ƃǻ	�ě

˨Ƅʀm˨ƄʀʴƢØ̇õǻ	�ʴƢ̇õɭĜŸÇ

ĉõÒ�̇õɭĜ�Ʃ˅Ƅ%ƲĹžķũ��B2 �̆ǌ
Ƀ̇é˼ǳ%úɜŠ�ɏɂP 29 5̇ƱǯɼǼéǳ�
ɏɂƫɟɟǈɢǠ�ǠĀįd4̇ƕşĹEɶɱǳɜŠ

�ɏɂɟǈɢǠ^Đ̇Ū˽ȈȾɢǠʞy�:ǈʳǄʰ

ƫ̇Ƃěć�ǳ%úɜŠ�ɏɂǳƫɟĸȶɩĜ�ƃ

ŵ˶ºʳǄʰƫ�ǩƪĹEŕů̇Ó� B1	Ƣ̇B2�
ƃ�Ɂ*%ǳɢǠ8ǈɪȜɌüÀǃ�%úɜŠ�ɏɂ

ǳɢǠï B2 �ɈŸƄĖ˩ǳ̇3³ǈƋé˼ɶɱǳ˚
j̇ȈȾʞyĖ˩D%ɟǈ�ŨƑ�ƷƄ˶Ǡ�C Ȩǳ
é˼ŝď�̇C1 ¹é˼ǳȖ�˞ưĄ»ƱŴƫŬʩȖ
	˞ưǀò� 2%̇C2 lŸǀò� 3̄̇˶ȇ�ɏɂ¹
ʳǄʰƫǳȈȾ�̇ǸƠɟǈɢǠ�ƃƄʰƫǳǠʏ�

¹ D Ȩǳé˼ŝď�̇D1 ¹é˼ǳȖ�˞ưĄ»ƱŴ
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ABSTRACT

Essay writing is a creative task for communicating ideas
among knowledge people. Intelligent tools for writing are
not entirely new, but existing tools tend to be local, focusing
on issues like grammatical errors, word spelling, or sentence
composition. There is a lack of support for global issues in
writing, such as the structure of an article and the identification
of topics. In this paper, we present StructFeed, a crowd-based
system that allows online workers to identify topic sentences
and relevance keywords and aggregates workers’ contributions
to produce effective feedbacks to writers. The writers can un-
derstand their writing issues by seeing what crowd readers
say and how they agree or disagree with one another. In order
to provide useful feedbacks, we followed the most important
writing principle, unity, which is used to evaluate the quality
of writing, and designed two primitive micro-tasks. Through
appropriate workflow and scaffolding interface design, we
demonstrate how crowd workers can make contributions on
feedback provision process. Furthermore, we show how to
generate useful writing tips and visualizes writing issues by
showing crowds’ agreement or disagreement. This informa-
tion about agreement or disagreement can facilitate writers to
improve their writings.
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ǭɑ̌ÚĆȋĥīˋȧ�Pine and Gilmore [19]ʊǈó6
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Forlizzi and Battarbee [6]Ő]�țȫġ̘̗ƋƖ̣ŏˀ�
ȇ��ïƟǭ̘̗̤1)̡̘̗experience̢̥ 2)�B̘̗
̡an experience̢̥ 3)Y�̡̘̗co-experience �̢Ȏ�ȇ
�̘̗�ǈ�C±�ƨŷ˪ṬMŶɑɎĴèʇ�ƚ̣

�Ŭ²ſĩʖǭʃ/ɎʶǲƘɑÂ±ǟ¿ˬ>ǭːȆ�

Ȏ�ȇ��B̘̗�ǈɯ�ǭ̘̗̋µ̣˃ːǢ��r

ɑĥȰ9^ạü�(ɑǫ��ɿİ�ǭƌ�ƕĝǢǡ

ˋạ̇Ȫ��ȇÖĳị̄ķ(�C�(âɷƢȇȬ̗

ǭ˨ÎɑȧƇ̣�Ƽƒǭŏˀ̣ˌɂǢǡɎĴɩǈ�

ĥȰ	ǭʚu�Ȏ�ȇ�Y�̘̗�ǈ�C±ȁ�Ɍȩ


ķǢǡǭY�̘̗̣ŶǤ�ȼ�Y�kˊǢạ̇̄ĵ˃

ː^�K˒ȪZ$��Ƣȇ̘̗Ŷ˃ːȁ��rǅǬ̣

ɂY�̘̗ǭĩȽ�Ŷ˃ː�rːȆ˄ǃǢǡ�ɓ:9

ʌ̣c�˪Æʥ¼ʨỤ̌ðŮ̘̗̣ǫɑǢ�ĵƁsˌ

ɩ�rŷɎĴèʇŽńȸǭǢǡ�±̘̗�ẹ̄7ǣʌ

Ţ�ǭŭć^�Ȫƀ�ĵÝ�̣±ˆBŷf̘̗ìʚĳ

�B̘̗�əŶ7ǭÝ�ʳ7�ʬˈÆʥ¼ɾʒɱʡ�

�̝̣7ɑ7ǭÝ�˙ǘĕY�̘̗�ǦØY�̘̗ẹ̄

Ę̆RǹɺY�̘̗ǭƅʦ�Battarbee and Koskinen [2]
ʊǈÌǭY�̘̗ſ(
ª̅Ǖɗ̤ 

1) Y�̘̗[ȁ�ġ̤Y�ʁɼŶ˃ːĆȋèʇ9ˌ
ɩ̣±ˆːȆŽſ�Ȫ�Ćʘɑʃ/̣Ōɜ�ɋł

ȨĵŶŌ�̣ūǭĦƳŽ±9«ǭ«ı�kˊ]9�

±ȁ��r�̣«ıɑȑɲŽeǅ
�Ɵǭ«ı

��ɋ�ǳńȸ�Ŭ� 

2) Y�̘̗ŶÃµĬ̤˷ɜȃļǭǂʚ̣Y�̘̗Ž
±��ǭŭćɑ��ǭµĬÃǢạ̇̄̀�Ǭǡ±

Ŷ�ɑ�̂è̂ǭ�r� 

3)  Y�̘̗[kĩn̤Y�̘̗Ŷkĩǭ9ƿ̣Ŷ�
ɑɁǈ�Ɍȩ�ǭZ$�̣å�ǓʚĕźſĩȽǭ

ŭć�SonicRim [25]Ņ]ǫ�C�ʬ�6kˊỵ̂
ƪʬB�ǗɎ8ǣ9ĕźſʯ��(Ő̙kˊn� 

4) Y�̘̗ŶƗʯǭ̤Y�̘̗Ŷ�ȼ�ǈ�@ńˋ
ȧ�ÀċȁŽˋȷĵŶǈ��ʬǘĕƗʯɂǢǡ�

�ìŶåǢǡƗʯɵǈY�̘̗Ɋēǭ̖rn� 

24%, 
ƅ ǻ ȉ ǈ � ɑ ć ɩ r ǻ ȉ ̡Participatory Action 
Research ̢̣ZØȽǈǤãsó6Ɂ±ã˶ó6ĥ¿ǫ
�̣Əř±ãsƵr	ķ˔ˍcǭ¢̉ˌɩǻị̏ǻŚ

ɺư¢̉ǭ˅ĔŭƳȒḲ̌˃ːã˶ɩr%ʓãů¸

ɩ̣ˌɂʃ˦�ǵ«̔Aợ(ɺưã˶¢̉[13]�<
ř Zomerdijk and Voss [31]ķŐ](̘̗ǈ�ėƁsǭX
Æʁɼ�g̣Z�Ȏ�̅�g̤Ė̌ÚŰȆǭɹāɸǶ

ƁṣʁɼŌɻ̞ɑȎX̅�g̤ȯàǭˋȧi¼ɑē

¼�óǭȬ̗̣¬Ƣ˕ŗ(Ɓsɢ¯ɑ̌ÚŰȆ²¯H

ǈŠ£Ɓs̘̗ǭˋȧi�ɑʹqó[�ǻȉːȆ�ɱ

^ǈ�˴ƨˌɩŋɾ̤1) ŋȢɑØȽ̥2) ƕĝǬî̥3) 
Ɓs̗ʕ� 

M+��!6<�9M+ 
N�<�@�, 
ĴC8ǣ̀�ɑćɸậ(ƁsʁɼɁǭɹɗǹɺY�

ĄĶƁsǭã˶ˎ6�˃ːɸǶƁsŐ;ɁK˒Ɓsǭ

ːẸ̑(�±�Ɓs˴ƨɑ̌Ú�rǭĥČ̣(ǘĕY

�ĄĶƁsŐ;ǭãƲ�^V˘^ɸâ̤Ȏ�˘^ǈY

�ĄĶ°˳ȘJ̣�ɑ°˳ȘJŽʘ̣ɸâZƁsɴl

ƶȆɑɾʒːȆ̥Ȏ�˘^ǈY�ĄĶƁsK˒̣ðŮ

ÃèÃǭƁsŐ;̣�ȼƁsŐ;Ɂ�ŷƁsÃ2̌Ú�

ǤŮǻȉɁǊƳǛ¼ňŇķſȣỤ̏¬Ƣ±ɸâȜˢ	̣

˱�(ȟ�ȏɿˢY�ĄĶƁsK˒ǭãƲ̣�ŷ±Ɓ

s¼·TƋʁ�ÉˢčʁJ̣ȜˢǫÇƁsK˒�ɑ̌

Ú�r(�̌Ú˪�r�ĥƲ � 



-�DF 
ʀʐèʝǈ�ɑY�ǉ̏Ƶr�̌Ú�±�ƟƵrȧƇ

ẹ̄Ǭ˂ʀʐ˖ʑ{̣�Ǻ�ɑʀʐɁåǘĕéȂỤ̌

<řB�ĩ̊ưØŶ��ɑʀʐ�ʀʐŷ˟èǫÇǭƁ

sK˒ķǢǡǭ̘̗ˌɩƺāʀʐ̣Ʃ¼ʀʐŷ˪ȝ

70 ɏ 90 ^˥̣Ž(ƵrǫÇǭǌǑɑčǑ6ǈʹq̣
¤ʬ�ʀɁǭ«İʛZˌSĥ¿�̣�(ýqǻȉɁ

ǘĕźÃ�ʀɁǭǷãǭĦƳɑī��±�ɱʀʐTÞ

˘^̣8ǣ̌ÚŰȆ²¯Qȡʁɼʀȭ̤1)̌Úɩǈ̤
±ˆ˴ƨ/Ōɻ̞/ŷ˪̣̌Ú±H��̝̥2)̌ÚĦƳ̤
±Hˆ�ɩǈỵ̂̌Ú±Ħ��̝̥3)̌Úī�̤ˆŷ
ĎÚǭĥȰǈ5� 

O�&3�� 
ǻȉŅ]̘̗ʁɼ˿ɱɀ˞̌ÚèŮķſƁsŌɻǭĥ

Ȱɑĥī�ı̣�̌ÚǭĥīǖĬɑěʋɩǈˬ>w^

à_[4, 19, 21]�¬Ƣƅǻȉ8ǣǭ̌ÚŰȆ²¯Qȡǈ̤
Ōɻ̞�̌Úɩǈ�̌ÚĦƳ�̌Úī��(Ƣª̅�

ɺ̌Ú±ƁsK˒ːȆ�ǭɩǈɌȩ�Z�̌Úī�(

ơ�ĥȰ(+1)̧(+5)(�ʞ�ĥȰ(-1)̧(-5)ǭĥȰī�
^ŧ6ǈ̌ÚèŮƁsɱȡǭʃ/� 

?��, 
ɶ�¯̡affinity diagram̢Ŷåɝ˹cǭǻȉʤũ�Ǭ
ǛH]ſĩȽǭ^̋[̘ǭ�Ǜ]9̣ĳǈʁɼǭ<

ř�ˇüʦġǻȉɝ˹cǭ�ĸʤũ˞Ŷw^̠Æ�ɯ

˻̣ɶ�¯�(ýqǻȉɁſţ²^Ɖ�ƦȞķǘ�ǭ

ʤɽ�ʦġʤũ^ƉǲǭǈĖǸÃʤũ�Ļ]ĩȽǭː

Ẹ̑Merriam [18]Ņ]��BŭƳǈ̋a��̤ǻȉɁ
ƅʶ�Ǥ�ʀɁĵŶĖi�ǻȉ�9���Ȏ�ȇŭƳ

ǈ�BǻȉɁèʤũǭɺʙ̣Ȏ�ȇŭƳŶ�ʀɁķĆ

ʘǭĵŐ�ǭ̥Ȏ�ɁgŶEǣi�ǭǻȉ�±��̋

aŷˆ�ȇŭƳ�(ƻǣ�ƅǻȉ8ǣ̌ÚŰȆ²¯H

ǈȎ�˴ƨǭʦġʤũŦǝó[̣ɂŦǝ̌ÚŰȆ²¯

ŷǭʤũ˞̣èſŷ˪˯dǭʁɼYkó6´�ɑɁ

̡ƁsŐ;Ɂɑ̌Ú̢9ʌw^̠Æ̣¬Ƣƅǻȉ˖ʑ

�2ʁɼǻȉǡɑ Feed Me Better°˳ĳ���ˌɩɶ
�¯Ƴ̣ƦȞŦǝ̌Ú«̔�ĴCåƩ2̌ÚǭŰȆ²

¯ʤũˌɩɶ�¯ƦȞŦǝ̣(˨šćȲǾˌɩ^̣̋

(=ēȸʁɼó6´ˌɩ�Ʃ�ȏʤũ	˙˭ſȲǾ̣

ǫ�ɑɁĦǹɺZŷ˪Ɍȩ̣=�ņȲɧœç̌ÚŰȆ

²¯̣ǹɺZǬǡɌȩ̣ǤƢǢǡƜŽ̞� 

M+��* 0�M+ 
	��� 
Y�k6 (co-creation) ŶƁsʁɼ̈·ǭƎėƕĝ���
ƁsʁɼɁĘ̆ɋ±ɊŹʿǪǭ°˳�̣½ˊ]ĕ(Y

�Ǣǡ�ʃ/ˆ�ĦƳǭǟ¿�ƁsŐ;Ɂ�ʁɼɁ(

�ƁsŌ�ɁY��6̣�(Ė�ǘ���8ǣɁǭɸ

̞̣ˌɂƝɵ�ȇƁs̅ǲ̣ˌɩkūǬĦ [26]�˃
ːY�kˊǭːẸ̑̌ÚɋÄſƜŽɑƁsŐ;Ɂĳǈ

Å0ˬ>̣ǈɴl�ǭƁsŐ]ĩɳ̣kˊź̙ǭNF�

±̌Ú�ɑħÃǭƁsɴlǭó6ỵ̂ìħ�ɋǢǡY

�Ŗſˆ̅Ɓsǭīḥ̂ˌɂìɋkˊź̙ǭ̌Úěʋ

ā(�˧ƃǭƁsƜŽ� 

'�=� 
Y�ǉ̏ƵrǛ¼̣Ąú/�ń�ǈ�ɱǭi¼��̣
ʞʠŤÔ�ɑ̌Ú�ṛZ̓°˳ĳ�g^ǈi¼ʹq

ɑē¼ŞŒ̣ƩB�ǮſZó6TÞ̣¬Ƣ˕ŗƁsɢ

¯åǊČǭƁsƶȆɵɷu�ƅǻȉ(Š£Y�ǉ̏Ƶ

rǭ̌Ú̘̗ǈǲǭ̣¬Ƣ˿ǹɺ±ƩBŷ˪̞	̣̌

ÚɩǈɑƁsŐ;ǭˬ>̣ğƚǭƁsŐ;Žˊĳğƚ

ǭ̌Úɩǈ�ƅǻȉ8ǣǭƁsɢ¯Qȡǈ̤˴ƨɑŷ

˪ʷ�ã̘ʕř/Ōɻ̞�̌ÚƵr�i¼��ƁsŐ
;�ē¼��ƁsŐ;� 

J$
)<CG 
Y�ǉ̏ƵrȎ�¼ŷ˪ǈƫ 104ÿ 1ž 24Ų̣Ȏ�
¼ŷ˪ǈƫ 104ÿ 4ž 18Ų�ƺāʀʐŷ˪ǈƵrȧ
Ƈē�ɏ�ŵƃT�Ʃ¼ƵrȧƇẹ̄ǻȉɁŽjʻǫ

ÇčǑ6ǈƺāʀʐŷǭʹq̣ýq̌Ú˝ūˌSĥ¿

�̣«ĦǫÇƁsǖƲɑB�ĥȰī�� 

 
¯ 1. Ȏ�ƟY�ǉ̏ƵrǛ¼ 

¯ 2. Ȏ�ƟƵřÚŰȆ²¯(ʉɳ https://goo.gl/4Jcw3r) 

 



5�M+J$
) 
Ȏ�¼Y�ǉ̏Ƶr̡ɳ¯ 1̢̣ ̌ÚYſ 14 �̣Z�
ſ 5 2Ëġ� 2 2ǥġ̌Ú�ɑʀʐ̣ʀʐƃ˪̤
104/1/31-104/2/9� 

�ʀ̌Ú�̣þ³ÿ̟v˪ Ů 30-35Ƥ̣Z� F05�
F07 Ȏ�Ɵ�ɑY�ǉ̏ƵṛZ̓ǮǈȎ�Ɵ�ɑ�
\Ɵ�p�¬ǈ¥ƠƵrƬ®̣ɋÄʺ̚ǭÔȾĄɤ̥

F01�F02�F04 ¬ǈƀ�Ŏɠɂ»��p̥�Â�2g
ŶĖFacebook	ĕcƵrɽĢ̣èŮƵrTÞſɒʯɂ
»���2�ʀɁèǉ̏˙ſ�Øǭɒʯ̣1ĄɤȐȠ

ſɛọ̃F01�F04ɑ F07ǈĄɤūĸ̣Z� F01ɑ F07
ȄíɥƱſĄĶ̣þüđêɎö
Ą̥F02 ɑ F05 þü
ſȊ˩ŷ˪ìŽ
Ą̥F03 ǈĄɤȿĸ̣�ɑːɏêª
̎º��ǭĄɤʍ�ǤƢ�ɳ̣Y�ĄĶƁsſÃȇ̌

Ú̋µ̣̀ƁsŐ;Ɂ̇ƃ�̌Ú̋µ�åʀʐʤũ

ƦȞŦǝĳ̌ÚŰȆ²¯(ɳ¯ )� 

5�M+J$
) 
Ykó6´ãɩŷ˪̤104/3/21, 13:00-15:20̥ǤƁsʁ
ɼɁ̡ƅǻȉɁ �̢ƁsŐ;Ɂ̡4 2̢(�̌Ú̡1 2̢
��Š£Ɓs(ɳ¯ 3)�8ǣ Zomerdijk and Voss [31]Ő
]ǭXÆʁɼ(̘̗ǈƁsǭ�ė�g̤1) Ė̌ÚŰȆ
ǭɹāɸǶƁṣʁɼŌɻ̞̥2) Àpī×eǅǭ̘̗̥
3) i¼��ɨŠÚ��̥4) Ɓs�Ƶrǭm¼ƋƖ̥
5) ȓǝ�ŷ�ɑǭ̌Ú̥6) ȯàǭˋȧi¼ɑē¼�ó
ǭȬ̗̣Š£Y�ǉ̏Ƶr̘̗�ó6´�˨Ị̂Rɑ

ó6´�ɑɁʌųXÆʁɼ�g(�ȗ§ʌųʀʐȧƊ̤

̌ÚŰȆ²¯ɑɶ�¯ƦȞȧƊ�±ó6´�îȀ±Ʃ

�2�ɑɁ�(Ƕcǭ²ụ̆ŭ=�ɑɁɾʒ�ó6´

żē˴ƨǈƁsŐ;Ɂʃ/̞Ṇ̃Y�ĆȋƁsɢ¯

̡ɳ¯ 4 �̢Ōɜ̣<ǌƁsɢ¯¸ɩŠ£˘^ˌɩȎ
�¼Y�ĄĶƵr� 

5�M+J$
) 
<ǌYkó6´ķĆȋŠ£ēǭƁsɢ¯ˌɩȎ�Ɵǭ

Y�ĄĶƵr̡ɳ¯ 5 �̢Ȏ�¼̌ÚYſ 17 �̣Z�
6 2Ëġ� 4 2ǥġ̌Ú̊ĩ�ɑʀʐ̣ʀʐƃ˪
104/4/20-104/5/18�ƅƟ�ʀ̌Ú�̣˱� S06 ǈȎ�
Ɵ�ɑY�ĄĶ̣Z̓ǮȎ�Ɵ�ɑ�Z\Ɵ�p�¬

ǈĦɱ˨ÎÔȾHɚ̣�¥ƠǛ¼ƵrƬ®̥S01�S04�
S05�S08�S09� S10¬ǈƀ�Ŏɠɂ»��p̥�Â
�2gŶĖFacebook	ĕcƵrɽĢ̣èŮƵrTÞſ
ɒʯɂ»���ɑƵrǭw2�ʀɁèǉ̏˙ſ�Øǭ

ɒʯ̣1ĄɤȐȠſɛọ̃S05�S06ɑ S07ǈĄɤūĸ̣
Z� S06 ȄíɥƱſĄĶ̣þüđêɎö
Ą̥S02�
S03�S04�S08�S09 ɑ S10 þüſȊ˩ŷ˪̣ìŽ

Ą̥S01 ǈĄɤȿĸ̣Ā�ƩÇ
Ą̣¬ǈ̎Ɔ�̉ɂ
»��p�åʀʐʤũƦȞŦǝĳ̌ÚŰȆ²¯̡ɳ¯

6 �̢ 

8�CG 
ƅǻȉ8ǣ Zomerdijk and Voss [31] ķŐ]ǭ(̘̗ǈ
�ėƁsǭXÆʁɼ�g6ǈŠ£Y�ǉ̏Ƶrǭǝʒ

¹ǿ̣(
˟èǻȉ�8ǣX̅�gǭːȆˌɩɾʒ̤ 

1) Ř6ːȆ�̣�ɀȎ�ɑȎX̅ʁɼ�g̣˕ŗ(
̌ÚŰȆ²¯ɑƁsɢ¯ǈǻȉʹqó[�̌ÚŰ

Ȇ²¯�(ýqƁsŐ;Ɂ�ɺ̌Ú±Y�ĄĶ�

ǭɩǈɌȩɑĥȰ�ı̣�(ŋɾ̌ÚèŮ�B

Ōɻ̞ǭ�ıɑĦƳ�:Í̤�rŐ;ɔ̌ÚƵr

ɽĢ�ƵrǫÇßȗɽŐ˚�ɑɁƵrŷ˪�pS

̎ʗŌɻ̞̣ýq̌Ú�ɺ°˳ǭǝĝ̣��(ʸ

ǍĤƵrƶȆ�ɂƁsɢ¯åǊČǭƁsƶȆɵɷ

ụHǈ Feed Me Better°˳±ʁɼƁsƶȆɾʒŷ
ǭ<ṛ̌�ŷ�ʛ°˳ĳ�˪źÞŴ�ĕYʖ̣

�ʹq°˳ˌɩ^ọ́¬ƢƁsɢ¯�ĳǈƢ°˳

±Ǜ¼ƁsK˒ːȆ�T˘ǀˇǭó[̣ǤƢˋȧ

iē¼Ɓs��� 

 
¯ 3. Ykó6´ 

 
¯ 4.ūƁsɢ¯(ʉɳ https://goo.gl/qp3ikc) 

 

¯ 5. Ȏ�ƟY�ǉ̏ƵrǛ¼  

 



2) ʁɼYkó6´�̣(Ȏ����ª��̅6ǈŠ
£̘̗ǭ�g̣ĖȎ�ƟY�ǉ̏ƵrēķŦǝ

ǭʤụ̃Ļ]Ƶr��ʁɼǭƁs�̞� 

a. Àpī×eǅǭ̘̗̤ɵɷ	±ĄúȀȕǭȊ˪
ʛ̌ÚɋÄƼƒ²ǶcȀȕȣỤ̏ʁɼZ$Ō

ɻ̞Àp̌Úǭɵɷeǅ�:Í̤˨¼�̎Ɔ 

ȤčǑ�ŤÔ̎ʗ�ư̄ǭ̎ƆȐ�Ɇɷ	±Ƶ

rːȆ�Ŕš˓�ǭ̃Ɨ̣˱��(ƵȩƵrƭ

Ƭ̣��(ýqƁsŐ;ɁʏŦƁsȔÈ�řʀ

ʐȧƊ̣̌Ú±Š£ēǭŌɻ̞ɑƬ®	ǭī×

eǅ̣˙ſơ̂ǭ«ı((S03)ſŃc̎ʗ�ɷĕđ
�ˣ̣ſýqĴ�ɺ ÇǭʍȆ�(S06)ǁ¥Ơ̎
ʗǭʁɼ̣Ħû«Ýşɣ)� 

b. i¼��ɨŠÚ��̤Ƶr�̣i¼ó6��
ɱ˓āˬė̌Ụ́:Í̤̌Ú˸ʶŀˑƵr¼²

ỵ̂i¼ó6���rɑZɃÇ̣ʛ̌Ú±ˮǡ

ǭǟ¿�š̚ėĥ�ƩBi¼ó6��ʞʠ�ɏ

VBȦạ±ƵrːȆ�˓ŷŐ;yq̣�ŷɿ

ˢyq̅ǲ=ŮƝɾ� 

c. Ɓs�Ƶrǭm¼ƋƖ̤Ƶr�ń�ŶŉōƵr
ȔÈɑƬ®ǭˬˤ�Ụ̌Ŧ¼Ƶr�̣˿ɱʛ̌

ÚſĥȰǭ̙3ʬ-̣ʛ̌Úźp˽ę�ʁɼ̘

̗˝̞�Ŷɱʛ̌Ú˙ɥŮĥȰ̙ñǭǖỊ̆

ɂŶîˡ˲ǭ²ŭɑƵrż̙ñǭ̘̗ſǊǴ

�ı̣ʛ̌Úī�cˋʟġǭ̘̗� 

d. ȓǝ�ŷ�ɑǭ̌Ṳ́pSʂÃʛ̌Ú�rǭe
ǅ¬Ṇ̃:Í̤ŁșưØɎöǭȦạʛ$Cſ

Ɏ�ƞ��ǒʣȟÀʾ̌Ú�˪ǭʲ˼�^ȦȌ

ʩȐ� 

 
¯ 6.Ȏ�ƟƵřÚŰȆ²¯ (ʉɳ https://goo.gl/Qlzm8i) 

 



ƅǻȉ˃ːY�ĄĶƁsʁɼǭãʵ̣ŋȢ�(̘̗ǈ
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Demo:Using smartphone as Dynamic Touch UI controller in Virtual Reality application

 
Abstract 
虛擬實境(Virtual Reality, 
VR)體驗中,控制器的 使用
及設計相當不易而且複雜,
此研究目的為令虛擬實 境
使用者可以智慧型手機螢
幕觸控面板,作為 VR 應用 
的萬能操作器。此系統將
智慧型手機上設計一應用
程式, 採用 Web 語言開發,
使用瀏覽器即可開啟使用,
該控 制面板可接收包含點

擊、長按、縮放旋轉極陀螺儀等任 何智慧型手機硬體
可偵測事件,透過 Websocket 傳送至 虛擬實境裝置上
進行操作,虛擬實境裝置上的物件被聚 焦或選取後出
現提示該物件可進行之相對應控制。 
 
此控制面板可以在任何觸控設備上,透過瀏覽器開 啟,
降低需安裝應用程式之門檻,且未來可透過多人連 線,
讓體驗虛擬實境外的朋友,可以傳遞相對應之訊息 進
入體驗者之虛擬世界中。 

Author Keywords 
Web; Virtual Reality; touch;  gesture. 
 

ACM Classification Keywords 
Input devices and strategies; Interaction styles ; 
Prototyping. 

Introduction 
      虛擬實境體驗中，控制器的使用及設計相當困難且
複雜，尤其在相對容易取得的 CardBoard 虛擬實境體驗
中，目前僅擁有著單純的點擊控制，缺乏豐富控制器的
操作，使得所開發的應用，能呈現好的體驗卻在互動上
有所限制，而要取得更佳的互動性，使用者必須購買昂
貴的設備並且進行相對複雜的設定。 

以上的觀察出現了可控制操作項目單一及完整體驗
價格昂貴兩個問題 

      綜合以上兩個問題，發現簡易體驗及進階體驗中，
兩者的差距甚大，因此本研究目的在於設計出簡易體驗
中的進階控制器。 

      本次的系統設計採用Web 程式語言開發，由於該
語言的跨平台及通用性，能夠在不同設備間取得連線，
只需要開啟瀏覽器即可操作，甚至無須安裝任何應用程
式，透過智慧型手機與虛擬實境設備間的連線，能輕易
將智慧型手機加入控制器的行列，透過此控制系統，智
慧型手機上的單點、多點觸控以及手勢操作，陀螺儀等
的感應裝置，成為了虛擬實境中的控制器。 

License: The author(s) retain copyright, but ACM receives an exclusive 
publication license. 
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虛擬實境場景開發 
      此實驗中虛擬實境以WebGL 開發，可運行在瀏覽
器上，亦可移植至 Oculus 上，提供一個以Web 程式語
言開發的虛擬實境體驗可更輕易地進行體驗並且跨越不
同連網設備進行互動，虛擬實境開發框架採用 Mozilla
團隊所開發之 Aframe 框架，在虛擬實境物件被選取時，
畫面中將會出現相對應可操作之手勢，透過控制版操作
後給予相對應之回饋。 

 

智慧型手機控制器設計 
      控制板的設計考慮在虛擬實境中無法看見控制板，
因此設計為滿版全螢幕的操作範圍，控制者無須考慮要
在某個範圍內操作或者是點擊某個地方，手勢判斷的部
分採用 Javascript 進行相關控制動作的判定，在偵聽到
事件時會立即將相對應的資訊送至Websocket server，
而虛擬實境設備將會依據目前所選取之物件來接收主動
推送之動作參數進行相對應之物件改變。 

控制器安全性設計 
      虛擬實境設備每次產生與控制器之連線都為獨立不
重複之連線序號，可避免控制器之連線路徑曾經被複製
傳遞造成非預期之連線控制進入虛擬實境設備中之情形，

在連線判斷上可設置為單機單控制器連線或者單機多控
制器連線，可設定連線上限數。 

控制系統設計 
      在控制面板上透過 Javascript 偵測並且判定所有動
作及取得所有操作數值，包含旋轉角度，放大倍數等資
訊，並且每 100 毫秒對 websocket 進行一次資料的更新，
資料更新後，為取得最佳的操作效能，虛擬實境設備端
將會根據目前選取物件所需之控制項目去取得資料的更
新並且做出相對應的動作，並不接收所有動作資訊。 
 
 

 

結論及發展  
      本研究的目的在於開發出以智慧型手機作為虛擬實
境多變化控制器，而採用Web 程式語言開發，使得在
智慧型手機上能夠更輕易地使用並且無需針對不同平台
進行開發，大幅降低開發成本及難度，而在手勢的使用
上採用現存規範，亦大幅降低了操作上的學習曲線，而
提供更豐富的操作控制，除了使得虛擬實境中的互動性
大幅提升外，亦相對的提升了沈浸感。 

      在未來發展上，該觸控板將可導入更多的操作行為，
包含陀螺儀及加速器等應用，將可大幅提升虛擬實境中
的操作控制，如何發揮WebSocket 最大的多人連線操作
之優勢，使多人同時參與虛擬實境中的回饋，也是未來
繼續發展最主要的重點。 
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手勢的操作部分採用 Google 

material design patterns 中的手勢

規範 [1] 

 



 

CoCoKUA: On-video Realtime 
Interaction via Synchronous 
Annotation

 
Abstract 
With the prevalence of live video streaming (i.e., live 
broadcasting of video contents or ongoing events to a 
large group of audience), people have increasing 
opportunities to watch video online than before, leading 
to an new opportunity of online social interaction. 
However, the current design patterns are limited to 
asynchronous commenting on the video or text chat, 
users still cant quickly share their ideas by pointing on 
the screen while speaking to others just like what they 
can do in face-to-face, co-located situations. In this 
paper, we present the design of an on-video interaction 
system, CoCoKUA. CoCoKUA is prototyped as a web-
based video player than integrates synchronous video 
playback, text chat, and real-time on-video annotations. 
In our initial evaluation of the system, the results 
showed that users behaved differently when they could 
create their own annotations on the video and share to 
others, and they felt it easier to communicate with each 
other while watching videos. 
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NBrain: Customizable Messaging 
Support for Cross-Lingual 
Brainstorming

 
 

Abstract 
Cultural diversity is one of the prominent factors that 
benefit brainstorming. However, as cross-cultural 
groups often have language barriers, where group 
members may have to use a common language (e.g., 
English) that is a second, less fluent language to some 
of the group members. Limited second language 
proficiency of individuals and cultural differences in 
social norms can impede group brainstorming 
processes. In this work, we present NBrain, a text chat 
interface with features for “back-channeling” behavioral 
and social signals for meeting the needs of cross-
cultural and cross-lingual brainstormers. We discuss the 
background and present the designed features of 
NBrain. 

Introduction 
Cultural diversity is considered as one of the beneficial 
factors for group brainstorming. However, diversity in 
cultural backgrounds in groups may also raise problems 
in communication. Most notably, group members may 
suffer from the communicative bottleneck of cross-
lingual communication, when one or more members of 
the group don’t speak the common language adopted 
as their native language. 
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NBrain is a digital brainstorming tool which aims to 
facilitate cross-cultural brainstorming. Like other text-
based computer mediate communication (CMC) tool, 
NBrain allows team members to exchange messages 
through text, affording users reviewability (i.e., the  
(i.e., the ability to think twice and revise messages 
before sending them out). The modality of text chat 
also matters to cross-cultural brainstormers as typing 
and seeing messages in the form of text tend to be 
easier than speaking and listening to non-native 
speakers. 

Different from regular text-base chat tools, NBrain’s 
interface features are designed to function as a non-
verbal, communicative back-channel for cross-cultural 
brainstorm. As the language communication channel is 
non-verbal channels that signal people’s behaviors and 
intends during the work may help to bridge the gap of 
communication, helping people to better understand 
each other, and to better unleash the creative potential 
of cultural diversity. 

Features for Supporting Cross-Cultural 
Brainstorming 
A number of interface features were designed to back-
channeling team members’ behaviors related to the 
brainstorming may increase individuals’ awareness of 
other people’s states and foster adaptations of 
behaviors to be more cross-cultural collaboration-
friendly. The features include: 1) private workspace, 2) 
visible translation and 3) fast positive feedback. 

Private Workspace 
The literature of group brainstorming suggests that 
early disclosure of individuals’ ideas to others may be 
detrimental as there can be social inhibition due to 

criticism. The situation can be worse when people are 
from different cultural backgrounds or speak different 
languages. In NBrain, the system provides controlled 
visibility of ideas, thus users are able to hide or show 
their ideas (Figure 1). When ideas are hidden by 
individuals, empty message boxes will still be displayed 
on their partners’ chat interfaces, so that all team 
members still know the states of work, and all 
contributions are still accountable. 

Publicly Visible Machine Translation 
In NBrain, individuals can request to translate 
messages of their selection. The results of translation 
will be shown to everyone, not just to the requester. 
Publicly visible translation could be thought as a signal 
of the status of specific individuals’ reading 
comprehension (Figure 2). We predict that users will try 
to help people who have difficulty in comprehension by 
adapting their own message production behaviors (e.g., 
simplifying their expressions or adding some 
explanations). 

Fast Positive Support 
Due to language barrier and cultural differences in 
social norms, the cost for individuals to follow and 
support others’ ideas can be higher. Thus the system 
provides a “like” button on each message box for 
supporting people’s expression of social support, which 
may also increase the experience of cross-cultural 
teamwork.  

Figure 1. Screenshots of different NBrain 
users of the same session. When users 
brainstorm, they can decide to hide or reveal 
some of his/her messages while keep some of 
it to themselves. The message box with 
hidden content can still signal the state of 
work. 

Figure 2. User can click “Translation” to 
translate other’s message. In the view of 
message receiver, the translation result will 
show and be highlighted in red. In the view of 
sender, the result will be highlighted in 
yellow. The heart-shaped buttons are for 
people to provide fast support (i.e., “like”). 
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Demo: Toolman: 利用多人互動遊戲
使玩家進行微任務 - 以數學題目為例

 
 

摘要 
Toolman是一個讓玩家分別利用智慧型手機操作，並在電腦顯
示競技比賽的遊戲。我們藉此同時同地的多人遊戲增進使用者之

間互動交流，並透過設計過的微任務題目，在增進遊戲樂趣的同

時幫助使用者提升數學能力。 
 
研究動機 
近年來隨著智慧型手機的普及，各式手機遊戲、線上遊戲發達，

人們花越來越多時間在遊戲上面，然而這樣的生活型態常使我們

不小心花費了許多時間在遊戲中，甚至疏遠了和他人的感情。因

此我們希望設計一款遊戲，讓大家在遊玩、放鬆的過程中也能帶

來助益，並且實際增進玩家們的感情。另外，我們發現 Google
在 2013 年推出了一個多人互動網頁遊戲：Chrome Super 
Sync Sports [1]，可以讓玩家們在不需安裝任何軟體的情況下，
以電腦網頁作為遊戲畫面，手機或平板當作搖桿，操控網頁中的

角色，進行跑步、騎車、游泳等運動，並與身邊的玩家們競爭。

不僅結合了傳統電視遊樂器的模式，讓處在同一空間中的使用者
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Figure1: 手機端畫面，左邊為遊戲進行時搖動手機以移動角色的
畫面，當選擇畫面中的炸彈，被炸掉影響的玩家即會顯示右邊的

數學解題畫面 
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可以一起同樂，又藉由唾手可得的智慧型手機、平板的硬體設備，

讓操作方式有不同的變化。於是，我們希望在這樣的模式下，設

計能帶來生活助益和實際情感交流的遊戲。 

目的 
我們的研究目的主要有兩部分：設計一款遊戲不僅能帶來生活助

益，也能增進玩家間的情感交流。在增進玩家們的情感部分，我

們的遊戲取經於 Chrome Super Sync Sports，以電腦作為電
視、手機當做搖桿，讓大家用便宜、方便的方式在體驗多人遊戲

的同時，能夠實際與其他玩家進行互動交流。此外在帶來生活的

助益方面，我們在遊戲中增加了互動解題功能 (Figure. 1)，當
遊戲中的對手丟出炸彈道具時，每顆炸彈會使另一位玩家暫停遊

戲直到解出一道數學題目。而除了藉由數學題目幫助玩家增進數

學能力外，未來更可以將此功能發展為如 ESP Game [2]的微
任務模式，並擴展到其他領域來協助資料收集。 
 

方法 
在 Toolman中，使用者會在電腦上執行一個負責顯示遊戲畫面
以及作為本地伺服器用的程式。此外，每位玩家手中持有一台智

慧型手機，並在其執行客戶端程式。 

當連線建立完成後，使用者的手機畫面會顯示為與自己對應的顏

色，並從手機介面中選擇遊戲角色，選擇角色會同步到電腦端畫

面中(Figure. 2)。待所有玩家完成選擇後，即可正式開始遊戲。 

遊戲進行時，玩家必須上下搖動手機以讓操作角色前進。玩家可

以從電腦畫面中看到其他玩家的遊戲進度 (Figure. 3)，以及目
前暫時名次。除此之外，在手機畫面中有兩個炸彈道具可使用，

當使用炸彈時，則使得在最靠近自己前方的遊戲角色暫時不能移

動，並必須解決畫面中出現的一道數學題目才能繼續前進。 

當所有使用者抵達終點時，即告遊戲結束，在玩家手機上會顯示

自己的排名。在電腦畫面中則是顯示所有玩家名次 (Figure. 4)。 

為了瞭解 Toolman 的遊戲設計是否符合我們一開始的目標與期
待，我們邀請了一些使用者，從一開始的安裝、連線到遊戲結束，

進行一系列的測試，我們並在測試結束後對使用者進行訪談。 

目前成果 
根據使用者測試與訪談結果，我們歸納出此遊戲的幾個特點如下： 
� 易學習：不用特別說明即可上手、操作方法簡單直觀 
� 可快速達到遊戲目的：遊戲所需時程短，不易不耐 
� 多人互動效果佳：玩家可以在同一空間同樂，結合虛擬世

界與現實世界 
 

綜合以上幾點，我們發現許多熱門的小遊戲都具有「操作容易上

手」、「可以快速進入遊戲」、「遊戲過程所需時間短」等特點。

真正重要的是帶給使用者想要不斷遊玩的感覺，所以我們簡化學

習過程，並且設計簡易的微任務來降低遊玩門檻。並利用多人競

爭的刺激感來提高遊戲樂趣，增加玩家的黏著度。 

另外在數學解題的微任務上，我們觀察到玩家會為了想繼續進行

遊戲，而與其他玩家討論題目增進情感交流，促進遊戲趣味；在

整個遊戲過程中，我們也發現幾乎所有玩家都會用盡手中的炸彈，

因此每次遊戲的資料蒐集效率其實是不容小覷的。 
 
未來研究規劃 
未來我們預計再擴充遊戲解題微任務的豐富性，例如：聽聲音辨

識文字，製作語音辨識的資料庫；或是於此環節進行問答，蒐集

使用者資料等等。同時還可以設計更複雜的跑道、需要合作破關

的關卡，或者改良成網頁版，省去安裝的困擾，降低遊戲設定的

門檻，增加使用上的便利性與直覺性。或者運用本研究使用手機

與電腦互動的特性，改善電腦輸入介面的方式，利用智慧型手機

的感測裝置（如陀螺儀、加速度計），讓操作電腦的方式除了傳

統的鍵盤滑鼠外，更增添其多樣性。 

參考資料  
1. Chrome Super Sync Sports: 

https://chrome.com/supersyncsports/ 
2. ESP Game: 

https://web.archive.org/web/20090106145854/htt
p://espgame.org/ 

 

Figure 2. 電腦端顯示玩家選擇的角色 

 

Figure 3. 電腦端顯示所有玩家的進度 

 

Figure 4: 電腦端顯示最後遊戲結果  

 

 

https://chrome.com/supersyncsports/


 

Demo: A Mixed Reality Room Escape 
Game Designed with Flexible Player-
Object Interaction

 

Abstract 
SwitchSpace is a mixed reality room escape game 
designed with enabled cross-reality interactions. By 
taking pictures of physical objects, players can transfer 
the objects into game use once the objects are verified 
using Wizard-of-OZ. Differed from following a fixed 
logic in typical room escape game, we transform the 
tradition puzzle-based game into a creativity-
encouraged game in exploration of how players react 
and experience. 

Author Keywords 
Mixed reality game; room escape game; Wizard-of-Oz 
prototyping. 

ACM Classification Keywords 
H.5.m. Miscellaneous; K.8.0. General—Games. 

Introduction 
SwitchSpace was developed to explore the possibility of 
free-form gaming and see how the player experience is 
affected when players are empowered to digitize a 
great variety of physical objects for in-game usage. In 
SwitchSpace, each puzzle in the game is designed to 
receive not only one objective answer, but almost any 
kind of reasonable solutions. By mixing both the 
physical and virtual spaces together, we can keep the 
affordances that players can perceive while creating an 
unrestricted playing environment. To provide players 
the power to use whatever items they want to interact 
with the in-game objects, Wizard-of-Oz technique was 
applied to pilot the study of the system design. With 
the rise of VR devices, we expect that the work would 
further our understanding of players’ reaction in 
innovated pervasive gaming in order to identify other 
promising game research directions. 

System Overview: SwitchSpace 
SwitchSpace is a first-person-perspective 3D room 
escape game developed in C# using Unity game engine, 
which runs on tablets and mobile devices. A back-end 
server was implemented in Python using Flask 
framework, in charge of delivering recognition tasks to 
human operators. Figure 1 shows a sample photo of 
one player manipulating her avatar within the game 
scene of SwitchSpace. 
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Figure 1. A gameplay example of 
SwitchSpace. 



 

Object Extraction from the Other Reality  
Finding corresponding items to solve the puzzles is the 
essential part of room escape games. By tradition, if 
players want to cut a wire (Figure 2-a), they might 
have to find and retrieve a usable item (e.g. a scissor) 
in the game scene. Instead of tedious clicking in 
previous mobile escape games, SwitchSpace let players 
use any potentially usable materials which are 
physically around them to interact with objects within 
the game. The steps are as follows: 

1. By touching the in-game object (e.g. wire), 
players can use their camera to capture real-
world items (e.g. a knife) which they think that 
can interact with the object (Figure 2-b, 2-c). 

2. Pictures taken by players will be sent to a 
computing server waiting for verification. Once 
the verification succeed, players can then retrieve 
the item from item retrieval computer (Figure 2-
d, 2-e). Further details of recognition process will 
be explained in the next section. 

3. The digitized item is then stored in players’ 
inventory (Figure 2-f) and can be used to 
interact with its corresponding in-game objects 
(e.g. the wire will sparkle after being cut by the 
knife) (Figure 2-g). 

Mechanism of Object Recognition 
Human operators are instructed to recognize items 
within player-uploaded pictures and verify whether it is 
reasonable that the items can interact with the in-game 
objects. A web-based verification interface along with 
task descriptions will be given to human operators. For 
each of the recognition task, human operators are 
instructed to come up with whether the item in the 

photo can lead to state change of the targeted in-game 
object. Human operators have to identify the item as 
well as fill in its corresponding action to interact with 
the specified in-game object (Figure 3); otherwise, 
they have to reject the photo, meaning that the item in 
the uploaded photo is not appropriate. 

Conclusion and Future Work 
We reported our preliminary study on the evaluation of 
SwitchSpace in [1]. A larger scale study will be 
deployed after the improvement of the game design. 
We intend to introduce other techniques, such as 
crowdsourcing, into the system to scale up and to 
enhance the verification process. We encourage future 
game researchers and designers regard the game as an 
interesting start that bridges two realities. 
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Figure 3: The verification interface for human operators.  

Figure 2. The whole process to 
solve an in-game puzzle. 



 

Demo: Sketch Academy: ďèɂȀćŠ
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Demo : 基於頭戴式顯示器與雙手控制器
之虛實互動 : 以敦煌石窟為例

 
 

Abstract 
為了保存許多歷史遺產，許多遺蹟文物都進行了數位化

的保存。透過這些資料，我們建立了一個i-m-Cave平台，

讓使用者在許多設備上都可以使用，本篇論文以虛擬實

境搭配頭戴式顯示器為主軸， 讓在保護文物的同時， 

使用者依然可以一窺歷史的景觀，並且與之互動。我們

以莫高窟61窟為例， 在虛擬世界中增加入許多多媒體

的元素，希望透過這些新穎的媒介，增進使用者體驗。

另外我們期望使用者透過Transitional space可以更流

暢地進入虛擬石窟，並且在石窟中，可以藉由三種移動

方式Walk、Jump-and-Glide和Portal進行虛擬探索。 

Author Keywords 
Virtual reality, Virtual touring, Walking-in-place, 
Transitional space.  
  
ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., 
HCI): Miscellaneous.  
 
Introduction 

For the first design consideration (Figure 1), we 
discuss how to provide users with an experience of 
smooth transitions between virtual and physical worlds, 
since previous works have suggest that a smooth 
transition can further enhance the immersivity during 
VR interactions [1]. As for exploration methods, we 
explore how to provide users efficient yet immersive 
walking-in-place methods, allowing users to explore a 
virtual space with limited physical space. Put on the 
HMD is the most common way to get into virtual 
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environment. Is there any different method to help user 
to get into the virtual environment by more comfortable, 
more immersive and more fun way? 

We present a Transitional space. Transitional space 
is like a transit point, between the physical world and 
the Virtual world. There are many objects and 
information in this space. When user put on HMD, they 
will get into Transitional space first. They can discover 
some information like background knowledge or spatial 
relation about virtual environment. Waiting for well 
prepared, then get into the virtual environment. 
Exploration in the virtual environment is a big issue. 
Different movement mode will affect user’s feeling 
strongly. In our system, we design three movement 
modes. Walk, Jump-and-Glide and Portal. Walk is the 
baseline to simulate the walking action by human being. 
Jump-and-Glide, a change destination during 
movement mode and Portal, a assign destination 
without movement mode. 

  
i-m-Cave 
We developed i-m-Cave, a virtual Mogao Cave No.61 in 
Unity 5.3.4. This platform included the 3D model of 
Cave No.61 and the multimedia contents. Different 
interactive systems can be implemented based on the 
contents of i-m-Cave platform, i.e. a tabletop system [2] 
and a tablet system [3]. In this thesis, we focus on 
designing an HMD system and aim at exploring 
different virtual exploration methods. 
Integrated Multimedia Contents  
� Animation 

Each mural in cave has its corresponding story. It is 
difficult to understand without any background 
knowledge. We choose 12 stories of main murals to 
make the animations. In the video, we combine the 
story and the related literature and information. 
Make users have better understanding in the simple 
way. 

 

� Mural Restoration 

Mural restoration proved very helpful in re-
presenting the mural art which has now been 
partially damaged. We has chosen Four Patroness 
Mural at Mogao Grotto 61’s Southeastern Wall for 
color restoration work. In our digital restoration, we 
presented three-levels restoration of mural shown in 
Figure 2. User also can use controller to trigger 
hotspot and discover the mural in different time line. 

� Statue Restoration 

Grotto 61, was the only cave dedicating to a lion-
riding Manjushri in all of Dunhuang. On the wall 
directly behind the grotto’s altar, remnants of a 
colored lion tail and claws of statues are visible on 
site shown in Figure 3. According to studies from 
experts, 12 remains of pedestals were in front of 
Manjushri’s statue and flanking to his both sides. 
Base on these, we restore the losing statues and put 
them in the 3D model of cave. User can use 
controller to trigger hotspot and the statues will 
appear fascinating. 

 
Transitions Between Physical and Virtual Spaces 
� How to transfer in VR is a big issue. In our system, 

we present a method call Transitional space (Figure 
4). Transitional space is like a transit point, between 
the physical world and the Virtual world. We 
expected this design make user prepared for the 
scene they will see. User use the controller to locate 
the physical objects in the Transitional space. When 
user sit on chair and put on the HMD, they will see 
the Transitional space with the physical objects 
which were located before. In our case, we locate 
two mural paintings and a chair in physical world, 
then user also can see two paintings and a chair in 

 
Figure 1: Consideration in our 
system. 

 

 

Figure 2: Mural restoration. 

 

Figure 3: Statue restoration. 



 

Transitional space. Those objects are going to help 
user recognize the Spatial Relations between physical 
and virtual, otherwise, the chair can remind user 
where is the start and the center of the area. If users 
want to transfer to the Cave, Do aim-and-Select to 
the painting. The painting which you select will grow 
up. The radius of the image becomes larger and 
larger and eventually occupies the full screen. After 
the animation finishes, user will be transferred to 
virtual cave. When users sit back to the chair, the 
cave will disappear. User back to Transitional space 
again. 

 
Virtual Exploration 

In the real cave, is dark and only tourist guide can 
hold the flashlight to introduce cave to tourist. These 
problems limited the view of traveler, they could not 
explore the cave by themselves. In our system, user 
can handhold a controller. When the button clicked, 
controller will turn to the flashlight. User can see the 
target clearly by them. The movement is also a 
problem in most VR system. We have three control 
modes of movement. Walk, Jump-and-Glide and 
Portal shown in Figure 5.  

� Walk 

Walk (Figure 6) is the baseline. Its a natural human 
being behavior. User wears the device on their 
ankles and walk in the physical play area. When user 
too close to the boundary of play area, they will see 
the blue barrier in front of them in their HMD. If user 
still want to walk forward, they walk in place. When 
user takes one step, the virtual avatar walks in the 
distance approaching one pace. The direction can be 
controlled by rotating the head. This mode user feel 
walk in both virtual and real world. This mode 

simulate normal action lead to user feel immersive 
and normal but the speed is slow. 

� Jump-and-Glide 

For Jump-and-Glide (Figure 7), a change destination 
during movement mode [4]. In the beginning, we 
only develop jump action to help user to watch the 
murals on the ceiling. Base on jump, we add the 
glide function and become a new movement mode. 
This mode is joyable to make user feel like super 
human. However, the scene in the HMD will through 
pass fastly, the user may feel dizzy probably. 

� Portal 

For Portal (Figure 8), a assign destination without 
movement mode. This movement mode is inspire 
from a VR spy game in STEAM call Budget Cut. The 
gamer use portal to transport in the game and kill 
the enemy. Portal is a efficient movement mode to 
get destination, but is only use controller may get 
low immersivity for user. A curve shoot from the 
controller. User can control the curve by controller, 
the intersection of ground and the curve was the 
destination user can assign. When click the index 
button, there was a ball throw out along the curve. 
The ball landed on the intersection will create a 
portal window in front of user. This window shows 
the view which you can see if you stand on the 
intersection. Last, click the side button, user will 
transport to the destination. 

 

 

 

 
 

 

 

Figure 4: Transitional space. 

 

 

Figure 5: Three control 
modes of movement. 

 

Figure 6: Walk. 
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Figure 7: Jump-and-Glide.  

 

Figure 8: Portal. 
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Abstract 

In the present study we examined the effectiveness of three types of keyboard layout 

on using CNC control panel. Findings from Group 1, where the QWERTY and 

Essential keyboard layouts were compared, revealed a number of differences between 

expert and novice participants’ performances on both the copying and real tasks in 

terms of eye movement measures. These results suggest that experts in general 

outperformed their novice counterparts when they were able to take advantage of the 

Essential keyboard layout, which presumably they have acquired mastery during the 

training for obtaining the professional certificate. In a sharp contrast, we found next to 

zero differences in performance when experts and novices were tested with both 

Essential and AtoZ keyboard layouts. One possible reason may have to do with the 

similarity in keys arrangement between the two layouts. The results of this study also 

highlight the utility of using visual-cognitive experimentation with recording and 

tracking eye movements, which can help understand in a microscopic manner the 

similarity as well as differences in using different keyboard layout to solve milling 

problems using machine tools. 

Keywords: QWERTY, essential keyboard, AtoZ keyboard, copying task, real task 
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Abstract 

One common complaint from novices who are beginning to learn to operate machine tools is the 

overwhelming experience that many buttons on display on a standard layout but very little information 

about their functionalities to learn how to operate the machine properly. In the present study we 

investigated the effectiveness of scaffolding pedagogy on learning to operate CNC machine tools in a 

virtual reality environment. Performances from participants who received scaffolded instructions while 

learning the operation of a milling machine were compared to those from participants who received 

standard non-scaffolded instructions. Results from editing cost, performance accuracy, and time 

expenditure consistently demonstrate better performance from those that received scaffolding pedagogy 

with almost all aspects of achieving the six objectives that are at the core of initial calibration for 

operating CNC machines. Taken together, these findings suggest a useful and effective strategy to help 

beginning students to overcome the obstacles generated by the anxiety associated with the complex 

display of machine tools. 

Keywords: scaffolding, CNC machine tools, virtual reality, string editing cost
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Older Adult’s Health and Motion-Based 
Platforms: A Literature Review in 
Human-Computer Interaction

 
 

Abstract 
The following paper focus on different researches and 
studies that have been performed concerning the 
worldwide aging population demographics. Population 
aging is a latent phenomenon that is affecting the 
whole world. The health of this group is the main topic 
of these researches since it directly affects the 
communities and overall social and health 
expenditures. Older adult’s sedentary life style is the 
greatest concern as it intensifies age-related 
impairments in motion and cognitive skills. Researches 
have shown that exercise, whether by means of 
human-computer interaction or by a specific exercise 
routine, provides improvements in physical and 
psychological health, as well as in the mood of the 
participants. The great majority of approaches focus on 
the benefits and drawbacks of employing commercially 
available technologies such as Nintendo Wii or Microsoft 
Kinect. Design guidelines for exergames aimed at older 
adults is a common topic among researches since 
provides some of the touch-points that need to be 
addressed when designing for this specific target group. 
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Mobility and Older Adults 
Older adults demographic has been and will continue to 
grow due to increasing longevity and declining birth 
rates. The relative size of the population age sixty-five 
and older is projected to increase rapidly between 2000 
and 2020 [1]. Older adults tend to have a more 
sedentary lifestyle therefore suffer severe mobility 
problems, lack of physical fitness, balance and 
motivation to perform physical activities.  
Researches have shown that exercise has direct health 
benefits in older adults. “For community-dwelling 
populations there is clear evidence to support exercise 
in improving health and quality of life“. The benefits of 
these programs range from reducing the risk of falls to 
associated benefits on mortality, morbidity, and costs 
to health and social [2].  
Exergames 
Many approaches have been conducted employing 
exergames, being most of them in favor as they do 
show improvements and benefits in many areas, such 
as in the social well-being of older adults. These have 
been done with commercially available products such 
as Nintendo Wii and Microsoft Kinect and provide may 
guidelines that must be taken into consideration when 
designing for this target group [3]. Persuasive 
technology, with the aim to change attitudes and 
behavior of people through persuasion and social 
influence has a great potential to motivate and 
encourage older adults to become more physically 
active and change their sedentary lifestyle adults [3]. 

Exercising, Rehabilitation Therapy 
The exploration of position chair-based exercise (CBE) 
has also been taken into consideration as an 
alternative. As stated on a previous study by Galantino 
[4] a variant of chair-yoga program, is safe, its 
recruitment is feasible and overall, it might be 
beneficial in improving mobility and reducing fear of 
falling among older adults. On the other hand, physical 
therapy, as a post-treatment, plays an important role in 
the recovery for individuals with locomotion dysfunction 
or problems [5].  
Motion capture 
MoCap (Motion Capture) has gained popularity due to 
the vast possibilities and potential applications in 
different fields. There is already enough data about 
people’s physical appearance and movements, from 
which by employing this knowledge effectively, human 
motion analysis can be determined. There has been 
many improvements to this technology in the last two 
decades that has evolved from human 2D models, to 
highly articulated 3D ones [6]. Skeleton model, is the 
most widely used technique employed to estimate the 
body joints [7]. 
Scope and Application 
These researches highlight the importance of 
developing human-computer interaction systems aimed 
specifically for the older adults needs. The literature 
review will serve as a base to go through the main 
touch points, requirements, design guidelines and 
overall knowledge to develop a low-cost service 
(webcam based) for people in remote areas, retired, 
with low income, handicapped, with mobility problems 
or undergoing a post-fall therapy, in order to facilitate 
the in-home treatment by encouraging them to 
exercise on a daily basis. 
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摘要: 

本研究以普羅透斯效應為理論基礎，欲探討不同性別之受試

者使用不同性別之虛擬角色時，在特定刻板印象領域中表現是否

有顯著差異。本實驗以尋路能力作為測驗領域，透過三人為一組

競爭模式進行任務，當受試者使用女性虛擬角色時，則搭配另外

兩位男性虛擬角色(共謀者)進行實驗，以凸顯受試者之虛擬角色

性別。任務依序為路徑學習、尋物任務、尋路任務、地圖繪製以

及空間知識測驗。整體研究結果顯示，當受試者使用男性虛擬角

色時，在每項任務表現幾乎優於使用女性虛擬角色。在受試者性

別方面，男性受試者雖然在路徑學習過程中不論透過歐基里德指

示或地標指示進行移動在犯錯次數上皆沒有顯著差異，但男性在

路徑學習完成時間顯著少於女性受試者，由此可知，男性受試者

在透過歐基里德指示移動時所做的決策時間較女性快速且有信

心，再次證明男性相較於女性的確較善於使用俯瞰策略；另外，

在空間知識測驗中不同性別受試者在分數上雖然沒有顯著差異，

但男性在俯瞰知識分數顯著高於女性，再次證明男性善於俯瞰策

略因此較擅長辨識方位與距離。由本實驗結果可知，虛擬角色性

別確實影響個體在特定刻板印象領域中之表現，不論受試者性別

為何，只要使用較弱勢的女性虛擬角色，在尋路任務的表現相對

較差，但在特定任務上，如尋路策略和空間知識建構還是存在著

性別差異。 
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Poster: “Coding Peekaboom” 
Game-Based Semantic Tagging 
System 

Abstract 
This study introduces a game-based semantic tagging 
system, Coding Peekaboom, to help programming 
learners identify the concepts of their problems. The 
game does not only provide leisure purposes, but also 
contributes in programming education area. We believe 
that the result of Coding Peekaboom can be applied to 
automatically recognize concepts of each piece of code 
and help programming learners, especially novices, find 
the solutions to their questions efficiently and 
effectively. 

Author Keywords 
Crowdsourcing, Programming annotation, Labeling 

Introduction 
Nowadays, programming has been a skill with growing 
importance. The U.S. government has just announced a 
new policy called “Computer Science for All”1, investing 
about $4 billion in the next three years on the basic 
education of computer science. People who are 

                                                 
1 https://www.whitehouse.gov/blog/2016/01/30/computer-

science-all 

interested in learning programming often face many 
problems while practicing by their own. Programming 
learners can find learning resources on either books or 
the internet. Online programming forums like Stack 
Overflow 2  provide rich resources for programming 
learners, but making a proper question seems to be 
difficult for many learners, especially novices in this 
social environment.  
To identify the concepts of problems, there are many 
content analysis method. For example, automatic 
methods including using analytical software, or manual 
methods like tagging and rating (Hsiao, 2015). Among 
various approaches of content analysis, crowdsourcing 
has been adopted to collect crowd wisdom in various 
domains. In education, research (Hsiao & Brusilovsky, 
2011) shows that the feedback from the crowd affects 
the students’ learning performance.  
Also, game-based crowdsourcing, such as ESP game 
(Ahn & Dabbish, 2004) and Peekaboom (Ahn, Liu, & 
Blum, 2006), has proved an interesting and reliable 
mechanism to collect large amounts of high quality 
information in a short period. In educational domain, 
game-based systems also encourage students to put 
more efforts on the programming learning (Hsiao & Lin, 
2008).  
As a result, we design Coding Peekaboom, a game-
based crowdsourcing system, to collect programming 
concepts on the piece of codes. We believe that we can 
use the collected concepts in content analysis to 
identify programming learners’ problems. 

                                                 
2 http://stackoverflow.com/ 
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Coding Peekaboom game design 
The game starts with two random players from the Web 
by taking different roles. One player, called Challenger, 
starts out with a blank screen (Figure 1), while the 
other one, called Host, starts with a piece of source 
code (Figure 2). This game can collect tags of 
programming related concepts of JAVA programming 
questions on Stack OverFlow. Host progressively 
reveals the source code to Challenger by highlighting 
areas of the code and select some programming 
concepts as the answer. Challenger can choose the 
associate game predefined concepts, such as “IfElse”, 
“LoopsWhile”, and “Arrays” for each code. Once 
Challenger’s guesses are the same as Host selected, we 
call it as “Match”, and Host and Challenger pass this 
round. Whenever Challenger feels that there is no more 
suitable concept that can be applied on the piece of 
source code, Challenger can click “Pass” to finish the 
current round. To increase the challenge of the game, a 
timer is set to limit every round. Host and Challenger 
exchange roles every 3 rounds. 

Evaluation 
To evaluate the accuracy of the content in each piece of 
code, we randomly choose 10 pieces of code from the 
questions in Coding Peekaboom. We will recruit 15 
volunteers with more than one-year learning 
experience in Java and ask them to identify concepts 
collected from our game manually. The volunteers will 
help us to verify the quality of the concepts by 
answering the following questions: 
1. How many of the concepts would you select to tag 
this piece of code? 
2. How many concepts are not fit in this piece of code? 
The opinions from the volunteers will indicate the 
quality of the concepts. 

Conclusion 
Coding Peekaboom aims to motivate people to 
participate in our crowdsourcing task to collect 

programming concepts of the questions from Stack 
Overflow. To enhance the quality of the concepts for 
future usage, we will design many verification methods 
to maintain the quality. The result can be used in 
training computers to recognize the concepts of each 
piece of code automatically. After all, a game should 
make players enjoy in it and play continuously. We can 
even use Electroencephalography (EEG) to analyze 
whether the Coding Peekaboom player is enjoy in 
playing (Nacke & Lindley, 2008). We believe that the 
programming learners will get help with the 
achievement of our game. 
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Figure 2.  
The screenshot of Host 

Figure 1.  
The screenshot of Challenger 
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摘要 

 
電腦中介傳播(Computer-mediated communication)在今日已漸趨普遍，其中行動即時通訊

(Mobile instant messaging)更是現代人經常使用的通訊與社交工具。然而，鮮有文獻對於使

用者在使用此類軟體時，是否會因訊息傳訊方貼圖(Sticker)之使用種類不同，而影響訊息接

收方對傳訊方之與傳播過程之感受，進行探討。有鑑於此，本研究將使用線上實驗法，探討行

動即時通訊軟體中，訊息傳送方之貼圖使用種類，是否會影響訊息接收方對於訊息傳送方之性

格評估，以及對該傳播過程之評估。 
 
研究動機 

 

電腦中介傳播（Computer-mediated communication, 以下簡稱 CMC），在現代人類社會已佔有一定份

量，舉凡 Email、即時通訊應用（Instant Messaging Application, 以下簡稱 IM應用）、網站等，都是

現在社會不可或缺的 CMC應用。其中，IM應用近年來取代 Email，逐漸成為人與人之間社交聯絡、工作

通訊、交友等用途的重要工具，其使用時間已不亞於面對面溝通或電話通訊。而近年來蓬勃發展的交友

軟體，某種程度上可以視為 IM應用的延伸進階版，並逐漸成為現代人交友聯誼的管道。 

 

另一方面，因 IM應用軟體 LINE APP而開始廣泛被人使用的貼圖（Sticker），也成為繼表情符號

（Emoticon）、表情圖案（Emoji），成為第三代即時通訊應用視覺圖示。 根據 LINE在 2014年的調查，

每日約有 100億則訊息被收發，其中有將近五分之一（18億則）是貼圖，遠超過表情符號與表情圖案的

使用比率；當年 LINE使用者約有 4億，相當於每位使用者平均單日傳送 25則訊息，其中包含 4則貼圖

[14]。由此顯見，IM應用與貼圖之使用，已經在人類社交生活中，佔有一定地位。 

 

過去已有不少研究，探討表情符號及表情圖案在 CMC中的影響，亦有相當之研究成果，包括傳訊方

視覺圖示之使用，如何影響接收方對訊息內容之認知等。但卻少有學者，針對表情符號及表情圖案等視

覺圖示，如何影響 CMC中之印象形成過程進行探討；而學術界對於貼圖如何影響社交情境 CMC中之傳播

過程，也了解未深。鑑於 IM應用與貼圖，已廣泛作為日常生活中的社交用途工具，人們亦逐漸藉由 IM

應用交友，對於貼圖在 CMC中如何影響印象形成過程，實有相當之必要性。 

 

印象形成包含許多層面，其中，性格感知可說是最重要的層面之一。因此，本研究期望以性格感知

為中心，以貼圖為切入角度，探討貼圖如何影響 CMC中之印象形成過程。另一方面，不少研究發現，在

CMC中，使用者感知之社會臨場感程度，是影響該傳播過程溝通效率與溝通品質的重要因素。因此，本研

究亦將探討貼圖如何影響 CMC中之社會臨場感程度感知。 

 

研究目的 
z 了解貼圖使用種類在電腦中介傳播過中的影響 

z 了解貼圖使用種類對性格感知與社會臨場感感知的影響 

 

研究方法 

 

實驗對象 
 

本研究將以即時通訊軟體 LINE之使用者為實驗對象，受測資格為：(1)LINE APP使用年資超

過一年，(2)曾使用過 LINE APP中的貼圖功能。 

 

實驗文本 
 
  在正式實驗開始前，本研究將於網路上公開徵求實驗文本提供者。對於有意提供實驗用聊

天記錄文本之 LIEN APP使用者，本研究將請求其填寫五大性格量表[5,6] 。符合以下條件之

候選人將被詢問是否確定提供文本：(1)五大性格各面相皆在平均值±1個標準差以內，(2)能提

供社交情境之文本。預計將收集 6個文本。 

 
實驗流程 
 
本研究之受測邀請函連結，將公開於一網站上，作為招募管道。該受測邀請函將請求來訪者填

寫基本人口資料、智慧型手機使用習慣、LINE APP 使用年資。符合前述之實驗對象資格者將

收到正式線上實驗網站之連結。 

 
參與者於點選線上實驗網站連結後，將隨機被分配於下列各組之一：(1)高情緒貼圖組，

(2) 低情緒貼圖組，(3)無貼圖組。各組之參與者皆將閱讀 6個 LINE APP聊天記錄文本，每個

聊天記錄文本含有 1~3個訊息，皆為對話中之對方（即訊息傳送方）所傳送。為避免外部效

果，訊息傳送方之個人顯圖將設定為空白，名稱將設定為「使用者 A」。各組中所呈現之聊天

記錄文本之文字內容皆相同。在高情緒貼圖組與低情緒貼圖組之聊天記錄文本，將在每個文本

最後額外加入一個貼圖訊息。在高情緒貼圖組中，每個文本將加入一個高情緒成份貼圖；在低
情緒貼圖組中，每個文本將加入一個低情緒成份貼圖。實驗參與者將被告知需想像自己是聊天

記錄文本中的帳號擁有人（即訊息接收方）。 

 

在實驗參與者閱畢所有文本後，實驗網站將呈現一份 50題項之五大性格量表評量，以及

一份社會臨場感量表。實驗參與者將被要求以其閱畢文本為依據，評量文本中訊息傳送方之五

大性格，以及其閱畢文本後所感受到的社會臨場感感知程度。 

 

Poster：即時通訊貼圖對於傳訊接收方感知傳訊方性格及傳播過程之影響 
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分析方法 

 
評量正確性 
 
本研究將計算文本作者五大性格各面相，與實驗參與者評量文本作者對應性格面相之相關係

數，以此評量實驗參與者對該性格面向之評量正確性，並將做三組間比較。 

 
五大性格評量平均數 
 
  本研究將計算各組中，該組所有實驗參與者對文本作者五大性格各面相之平均值，並以 ANOVA

檢驗是否有組間差異。如果存在組間差異，對該性格評量做 Tukey Post Hoc做進一步檢驗。 

 

五大性格評量變異數 
 
  本研究將計算各組中，該組所有實驗參與者對文本作者五大性格各面相之變異數，並以 F檢定

檢驗是否有組間差異，以此判斷三組間之實驗參與者對該性格面向之評量一致性是否有差異。 

 
各組組內相關係數 
 
  本研究將計算，各組實驗參與者評量文本作者五大性格各面相時之組內相關係數，以此作為評

斷該組實驗參與者之內部評量一致性高低之依據。 
 
目前成果 

 
  目前已確定五大性格量表以及實驗流程，惟社會臨場感量表與文本呈現方式尚未確定，因此

本研究目前仍未開始正式收集資料。 

 

未來研究規劃 

 
本研究預計於 2016年 8月初正式開始收集資料，估計將收集兩周，每組 25個樣本，總共 75

個樣本。 
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Poster : Exploring Social Informatics 
Influence in Programming Information 
Seeking

Abstract 
Individuals nowadays prefer referring to online 
communities when learning programming. Online 
communities commonly offer features to lead 
individuals socially interact with others. One of the 
features is social informatics which usually contains 
information that can directly affect individuals’ search 
behavior. The social influence on individuals’ search 
behavior derived from social informatics cannot be 
neglected. We design a socially programming website  
called “PISA” to investigate how social informatics will 
affect programming learners’ search behavior in 
programming information seeking. We categorize our 
participants as advanced learners and novices. By 
utilizing an eye tracking device to track participants’ 
search behavior, we can then use advanced learners’ 
search behavior as a guideline for novices.  

Author Keywords 
Programming information seeking, social informatics, 
social feedback, social navigation. 

Introduction 
Back in the day, in learning programming, individuals 
always refer to text books for various purposes. 
However, individuals now tend to refer to open and free 
online communities which commonly offer social 
informatics to lead individuals socially interact with 
others more actively. Social informatics can directly 
affect individuals’ search behavior, so it is important to 
understand the influence in order to design a better 
website. 

There are two kinds of social influence derived from 
social informatics, informational and normative social 
influence. Informational social influence comes from 
individual’s opinions on certain things, which might be 
affected by other’s opinions and tend to conform to 
them; while normative social influence refers to 
individual tending to follow social norm to meet others’ 
expectations [2]. Social feedback and social navigation 
are two important supports of informational social 
influence. Social feedback is socially related information 
of each search result presented to users, including 
number of vote, like, answer, and engaged participant. 
Social navigation is socially navigational support such 
as a tag cloud with tags generated by the users. As 
more and more people prefer referring to online 
communities in learning programming, the social 
influence on individuals’ search behavior derived from 
social informatics cannot be neglected.  

Figure 1. An experimental system – 
“PISA” (tag cloud) 

Figure 2. An experimental system – 
“PISA” (keyword cloud) 
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On most online programming learning communities, 

individuals can check social feedback to look for 

information and start searching by using search engine 

or a specific tag. Then, advanced programming learners 

can usually easily find the information they needed, but 

as for novices, it can be hard because of their lack of 

knowledge and experience [3]. In addition, online 

programming communities don’t usually provide 
sufficient or efficient navigational support or 

information filtering mechanisms to direct novices to 

what they want or to help novices to narrow down the 

search results. Even though some websites do provide 

filtering mechanisms, novices still don’t know how to 
use it appropriately [3].  

Therefore, we design a socially programming website 

called “PISA” (figure 1 and 2) based on the dataset 

collected from Stake Overflow. “PISA” is constituted of 
a search engine, search result with its number of votes 

and answers presented next to each entry of the search 

result, and with a navigational cloud on the right hand 

side of the screen. In our study, we design two types of 

navigational clouds including a tag cloud and a keyword 

cloud. The tag cloud is generated based on the tags of 

questions created by Stake Overflow’s users; the 

keyword cloud is generated by retrieving the keywords 

of questions from the content of Stake Overflow. The 

participants of our experiment will be asked to take a 

pretest before the experiment to identify their pre-

knowledge. We will categorize the participants as 

advanced learners or novices based on their pretest 

results. Participants will have to finish the tasks using 

PISA. After each task, participants have to take a post 

questionnaire. Task samples are shown in table 1. We 

will also include an eye tracking device to record 

participants’ eye movement to help us in understanding 

participants’ search behavior [1]. We intend to use 

“PISA” to investigate how  social feedback and social 

navigation will affect advanced programming learners 

and novices’ search behavior in programming 

information seeking.  

Conclusion and future work 
We hope to find significantly different behaviors 

between advanced learners and novices’ search 

behavior. The difference can be the strategy to use 

tags regarding to social navigation or strategy of results ’ 
clicking regarding to social feedback. If we can find the 

difference, we can define advanced learners’ search 
behavior, and use it as a guideline for novices when 

they are searching for programming related information. 

We also hope we can retrieve information out of 

novices’ search behavior, and try to come up with an 

intelligent support to programming search environment 

and more friendly to either advance learners or novices.  
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 Task Content 

1 
What is the difference between 

an interface and abstract class? 

2 
Why are the advantages of 

using getters and setters? 

Table 1. Samples of task 



 

Poster:品牌、訊息訴求風格與商品詳情
頁設計-心像與心理擁有感的影響 

 
 

摘要 
本研究探討品牌知名度不同的商品，在購物網站商品詳情頁的產

品圖片呈現方式（屬性訴求風格 vs.利益訴求風格）對於心像闡
發度(imagery elaboration)、鮮明度(imagery vividness)與
心理擁有感(psychological ownership)的作用，以及在產品態
度與購買意願的影響。結果發現，品牌知名度高的產品主要透過

心像闡發度、心理擁有感的路徑影響產品態度與購買意願，且屬

性訴求風格的訊息較有助於心像闡發度的提升；品牌知名度低的

產品則會同時透過心像闡發度與心理擁有感，以及心像鮮明度影

響產品態度與購買意願。建議商品詳情頁的設計上，知名品牌應

著重在屬性訴求風格訊息的呈現，而低知名度的品牌則應同時注

重屬性與利益訴求風格的訊息。 

Author Keywords 
Product details page, brand awareness, mental imagery, 
psychological ownership 

ACM Classification Keywords 
H.5.2. [Information interfaces and presentation]: User 
interfaces —Screen design 
J.1 [Computer applications]: Computers in other 
systems —Consumer products 

研究動機與目的 
商品詳情頁之於電商網站，有如商品陳列之於實體店面。在網路

購物的虛擬環境中，使用者無法直接接觸到產品實體，較容易缺

乏互動性資訊，因此，商品詳情頁的設計及資訊呈現方式所提供

的視覺互動成為電商網站使用者唯一的互動管道，也是其使用者

體驗的重要來源，但過去相關研究十分地有限。 
詳情頁的產品圖片可以引發觀看者內在的心像(mental 
imagery)，心像表徵了產品外形以及使用者與產品的互動。心
像可進一步分成闡發度以及鮮明度兩個面向，闡發度為個體能夠

從長期記憶提取與刺激相關的訊息，鮮明度為個體內在表徵畫面

清楚的程度[1] [4]。其中，心像闡發度可表徵使用者與產品互
動，也影響心理擁有感[5] 。 
一般電商網站商品詳情頁的圖片對產品的描繪方式非常多樣，有

的強調物品的屬性，有的著重在利益，但屬性與利益訴求有著不

同的影響[6]，過去研究卻未曾評估並提供一個商品詳情頁呈現
方式的準則，本研究嘗試探討不同品牌知名度的商品，其在商品

詳情頁表現的訴求風格度如何影響使用者的視覺互動心像與購買

意願。 
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not made or distributed for profit or commercial advantage and that 
copies bear this notice and the full citation on the first page. Copyrights 
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uses, contact the Owner/Author. Copyright is held by the 
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研究方法 
本研究為 2（品牌：知名/不知名）× 2（訊息訴求風格：利益/

屬性）二因子混合設計，品牌為組內因子，訊息訴求風格為組間

因子，以背包為研究材料，研究材料收集自網路商店的商品圖片，

並經由兩次前測分別驗證品牌知名度及挑選合適的商品圖片材料，

供正式實驗中模擬的商品詳情頁使用。 

參與者：透過網路招募共 117位，平均年齡 21.7歲。 

材料：訴求風格量表[6]、心像量表[1]、心理擁有感量表[3]、

購買意願量表與產品態度量表[5]。 

程序：分別觀看 6個背包商品詳情頁，每個詳情頁中包含 2張商

品圖片，每瀏覽一個詳情頁後填寫利益/屬性訴求、心像、心理

擁有感、購買意願、產品態度等各項度量表共 19題，均透過網

路進行實驗。不同訴求風格的圖片範例請見圖 1與圖 2。 

結果與討論 
以利益訴求風格與屬性訴求風格分數為獨變項，購買意願為依變

項，使用 SPSS AMOS對研究模型進行路徑分析，模型適配度

良好(CFI=.99, RMSEA=.05) 。而知名與不知名品牌的比較中

可以發現，知名品牌在屬性訴求風格對於心像闡發度的影響顯著

大於不知名品牌(p < .05)，而知名品牌在心像鮮明度對於產品

態度的影響顯著小於不知名品牌(p < .01)，研究模型參見圖 3。 

由上述研究結果可以發現，闡發性心像透過引發心理擁有感或者

直接地影響使用者態度及購買意願，當詳情頁圖片強調產品的使

用利益時容易引起闡發性心像，但是如果是知名品牌，即使圖片

是以呈現產品的屬性為主，因為使用者可以從長期記憶提取品牌

相關產品知識（包括與品牌相關的聯想、使用情境及象徵等），

也能促進心像闡發度。另一方面，心像鮮明度（i.e., 產品細節清

晰如真） 直接受商品圖片屬性訴求風格的影響而提升，但是只

有當品牌為低知名度時，心像鮮明度才能影響產品態度。 

未來研究規劃 
本研究對於商品詳情頁設計的建議是，以促進使用者的闡發性心

像或者是使用者對於產品使用的內在視覺互動為主要目標，知名

品牌可以運用利益及/或屬性訴求風格的圖片，但不知名品牌應

以利益訴求風格圖片為主。目前不能確認以上發現是否侷限於背

包這種個人使用、使用者與此物品能有頻繁的互動、容易產生人 

– 物品依附關係的產品[2]，建議未來可以探討其他較不易產生

上述人 – 物品依附關係的商品（例如：投影機）在商品詳情頁

訊息訴求風格的效果與機制。

 

圖 3：研究模型，紅色係數為知名品牌、藍色係數為不知名品牌（標準化

係數，N=117），黑色路徑為知名品牌與不知名品牌有顯著差異 
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圖 1：屬性訴求風格產品圖片範例 

 

 

 

圖 2：利益訴求風格產品圖片範例 
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Poster: Picnic – Plan and Prepare 
Better 

 
 

problems, this study investigated users’ needs, 
preferences and performance in planning and preparing 
for picnicking. Twenty-one female users of 20-30 years 
old were interviewed and participated in evaluating the 
features and functions of Picnic, a planning and 
management app. A persona was developed to describe 
the typical profile of the major user group, and the 
modification of the prototype was made and assessed 
accordingly. 

 

 
 
 

Abstract 
Picnic  has  become  a  popular  leisure  activity,  yet 
planning  and  preparing  for  a  group  activity  like  picnic 
can be a challenge since it usually involves repeatedly 
information searching,  negotiating,  and  confirming 
among  communities  of  weak  ties.  Stimulated  by the 
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Introduction 
With more well  development  of  outdoor  space  like  
parks and fields, recently taking an excursion to the 
outdoors in a  scenic  landscape  has  become  very  
popular amongst the citizens. The  forms  of  picnicking  
are also diverse and changing, from family-oriented  to 
more public with a large get-together for commercial  
events held by companies like TV networks or  health 
services. Albeit the nature of picnic is about recreation   
and enjoyment,  to  prepare  for  picnicking  usually 
involves a lot of activities that are fuzzy and uneasy to 
coordinate  such  as  repeatedly  checking  the weather, 
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Figure 1: Persona of users 
who go picnicking. 
 

  
Figure 2: Log-in screen of 
Picnic. 
 

  
Figure 3: Organize Picnic 
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place, items, and times with friends or acquaintances. 
Stimulated by the aforementioned phenomenon, in this 
study we proposed Picnic as an integrated solution for 
users to conduct information search, management, 
discussion and sharing all together in a single application. 
Picnic is designed under Shneiderman and Plaisant’s 
interface principal [1], with the emphasis on feedforward 
and feedback design to facilitate users’ information 
processing [2]. 

 
Research Design 
An in-depth interview was firstly conducted to understand 
the target users’ needs, preferences and performances of 
picnic planning. 21 female participants    of 20-30 years 
old  were  interviewed,  and  the  preliminary results,  as  
shown  in  Figure  1.,  suggested that they recognized 
picnicking as a  relaxing  and recreational social events  
with  often  their  friends. Problems they reported included 
the lack of information about food, surroundings, and the 
weather. And more importantly, they mentioned the lack of 
information led    to discrete knowledge and insufficient 
communication, resulting in food deficiency or redundancy, 
and unsatisfied experiences. They preferred the 
information such as recipes and facilities to be provided 
socially by friends or picnic savvies, and were willing to 
contribute   and share their plans with others. 

 
According to the results of user interview, five major 
functions were concluded and prototyped: Invitation, 
Delicacy,  Place,  Recent  events, and Share. In Invitation, 
a user can create a new picnic activity and share the list 
with friends to allocate necessary food or tools. Delicacy 
suggests recipes and nearby restaurants as well as 
customizing food amount. In Place, it tells users where the 
most popular or nearest picnic places are, navigates and 
shows the map of fundamental facilities in picnic places. 
The mechanism behind these functions was partly based 
on social feedforward, which encouraged multiple users’ 
participation for group consensus.  
 
 
 
 

      User Evaluation 
The same 21 female participants were invited again to 
evaluate the prototype to confirm if the design met their 
requirements.  Users highly   recognized   the functions of 
collaborative editing checklist, recipe recommendation and 
information sharing of Picnic. However they preferred less 
hierarchical structure, and suggested specifically weather 
information to be presented on the front page of the event 
with details of temperature and probability of precipitation 
for quick review. 

 
Discussion and Conclusion 
With reference to the literatures and the interviews, we 
intended to design an app for users to plan and prepare for 
picnicking more effectively.  The results have supported 
that the integrated and social solution of Picnic satisfied 
users’ needs. And the user performance would be further 
examined in  our  future  study  to  confirm  the  
effectiveness  of  the  design. Methodologically, we adopted 
different prototyping methods in phases to collect users’ 
feedbacks.  It was found that the form prototype equipped 
with interface outlooks and actual flows was necessary for 
users to understand and express themselves. 
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Figure 4: Find delicacies 
 

  
Figure 5: Find picnic places 
 

  
Figure 6: The map of facilities 
and navigation of the picnic 
location 
 
 
 
 
 
 
 
 



 

Poster: Playing Air Guitar by Electrical 
Muscle Stimulation

 
 

Abstract 
Playing air guitar is an enjoyable way to feel the music; 
however, it takes some skills to be capable of. We 
propose “EMS Air Guitar,” an air guitar assistant using 
electrical muscle stimulation (EMS), which impulses the 
user’s arm to generate the strumming motion on the 
right time. We found that EMS can be an effective tool 
to make the air guitar easier to learn and play.  

Author Keywords 
EMS, Proprioceptive interaction, Musical performance 

ACM Classification Keywords 
H.5 Information interfaces and presentation: [HCI] 

Introduction 
Playing an air guitar is an enjoyable experience, in 
which performers express the music though their body. 
Though it seems to be easy at first sight, not everyone 
can play it well. An air guitarist needs to master several 
skills, such as body coordination, sense of groove, and 
imaginations to deliver delightful performances. 

Following previous works [1,2], we propose “EMS Air 
Guitar,” an air guitar assistant using EMS to impulse 
user’s arm to generate the strumming motion on the 
right time. This approach further enhances the 
immersion of listening to the music. A player first 
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chooses a piece of music in our system and wear on 
our prototype. Then, the music will be translated into 
pulses to the player’s arm and wrist automatically.  

Implementation 
As shown in Figure 1, our prototype includes: 1) a 
battery-powered (9V) two-channel EMS generator (TNS 
SM 2 MF) which produces a pulse waveform with a 
frequency of 25Hz and a pulse width of 290µs, 2) an 
Arduino Uno used for controlling the EMS generator 
through two relays, and 3) four solid gel electrical pads 
that would be attached to the human skin to transmit 
the pulses. We also translated a selected song with 
folk-rock strumming patterns into electrical patterns, 
which could be displayed using our prototypes. 

Evaluation and Results 
In the evaluation study (Figure 2), enjoyable level and 
comfortable level of two conditions are examined, 
where the conditions are “playing air guitar with our 
EMS support” and “playing air guitar without any 
support,” respectively. 

Six participants were recruited (3 females, age 22~23). 
Two participants have no previous experience on 
playing guitar, and three participants are beginners 
while the last one participant is a skillful guitar player. 
All of them had no prior experience with EMS. 

Before study, a calibration is conducted for each 
participant to produce visible muscle movement yet 
pain-free. For each condition, we play the same song 
with speaker, which takes about 40 seconds, while the 
participants were told to play air guitar. After the study, 
participants filled in a questionnaire comprised of 
several 5-level Likert scale questions. 

Participants rated the performance as more enjoyable 
when playing with EMS air guitar (Mdn=4.5 of 5, 
IQR=1) than doing it freely (Mdn=3 of 5, IQR=1.5). 
Participants rated the performance as more comfortable 
when playing with EMS air guitar (Mdn=3.5 of 5, 
IQR=1), than doing it freely (Mdn=2.5 of 5, IQR=1.75). 

Most participants claimed that our prototype 
significantly enriches the experience of listening to 
music, and our device is not hard to counter (Mdn=2.5 
of 5, IQR=1.75). Also, some participants with guitar-
playing experiences suggested that providing more 
complicated motions could be an excellent experience. 

Conclusion 
We propose EMS air guitar which is an effective and 
enjoyable solution for users without instrument-playing 
experiences to learn and play expressive air guitar. 
Future work considers enabling more challenging guitar 
motions. 
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Figure 1: The components of our 
prototype. 

 

 

Figure 2: One participant 
performing air guitar with our 
EMS prototype. 

 



 

Poster: Using Montage Patterns for 
Smart Cinematographic Editing  

 
 

Abstract 
We design a virtual cinematographic editing interface 
that allows the user to conduct camera editing directly 
in a 3D environment and see the results in real-time. 
The interface features an embedded constraint solver 
that allows the user to apply a pre-defined visual style 
to the sequence that the user has cut, edited, and 
temporally adjusted. 

Author Keywords 
Virtual Cinematography, Film Editing  

ACM Classification Keywords 
H.5.1-Aritificial, Augmented, and Virtual Realities. 

Motivation 
Camera editing for virtual environments can be a 
difficult task due to the technical skill required to use 
animation software, placing virtual cameras, and 
sequencing them through detailed calculations or trial 
and error to get the desired framing—the composition 
of the scene and actors in the frame—and sequence. 
However, virtual environments are also lightweight and 
accessible. They could allow film students to learn and 
experiment, and directors to pre-visualize at a greatly 
reduced cost. Previous evaluations in interface design 
have found that film students and artists are prepared 
for interfaces that assist virtual cinematographic editing 
[1]. Yet there are currently no existing computational 
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Figure 1: Our interface 
design for pattern-based 
virtual cinematographic 
editing features basic 
montage tools, a timeline, a 
shot database, and real-time 
playback. Users can apply 
various visual styles to a 
number of shots in the 
sequence. 



 

techniques implemented that provide smart editing 
tools based on actual film practice. 

We design a virtual cinematographic editing interface 
that allows quick and easy editing of virtual 
cinematography in a 3D environment, and to see and 
adjust the output in real-time. One of the most 
important features is the capacity to apply user-defined 
montage patterns (defined by [2]) to the sequence that 
the user has cut, edited, and temporally adjusted. 
These montage patterns are based on editing styles 
that directors use in actual films (one example is the 
intensify montage in Figure 3). It is an interactive 
design where the constraints in each pattern are 
maintained during manipulation. When the user makes 
changes to the camera sequence, the solver 
automatically filters possible framings to provide the 
user a refined set of framings that fulfill the constraints 
of the patterns, and the constraints are propagated. 

Pattern Solver 
The main smart component of the interface is the 
mechanism that allows users to apply montage 
patterns to a number of selected shots in the sequence. 
By applying an instance of a pattern, the user is setting 
a constraint to fulfill the pattern on all the shots 
selected, as a sequence. The job of the solver 
component is to remove the framings (for each selected 
shot) that violate or cannot fulfill the pattern that the 
user applies. Then, the user can navigate in the space 
of remaining framings to design their sequence. 

The main body of the algorithm (Figure 2) is a 
constraint propagation method that maintains and 
updates a list of pattern instances to be solved. Each 
instance contains a pattern and an ordered list of shots 

to which it is applied. The algorithm iterates on the list 
of pattern instances, and incrementally filters the 
framing candidates for each shot. Thus at each 
iteration, we have the subset of framing candidates 
that fulfills this and all preceding pattern instances. 

Interface Design 
The interface (Figure 1) is composed of 3 main parts. 
The current edit is shown as a timeline. Each box in the 
timeline is a shot, and patterns can be associated to 
shots. The playback window provides a real-time replay 
of the current edit. When a shot is selected, the camera 
list shows all the possible framings for the selected 
shot, constrained by the patterns. 

Conclusion & Future Work 
The interface enables the rapid design of 3D film 
sequences, which is a key to creativity, allowing users 
to explore a range of creative choices for placing, 
editing, and sequencing virtual camera positions and 
see the result in real-time. Moreover, we provide a 
solver for montage patterns directly linked to the 
interface that can imitate style decisions of filmmakers 
in actual practice. A next step would be to conduct user 
evaluations in both creative and educational scenarios. 
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Figure 2: The main body of 
algorithm is a constraint 
propagation method that 
incrementally filters the shot 
database to produce a set of 
framings that fulfil a certain 
editing style. 

 

 

Figure 3: The intensify 
montage pattern where the 
camera moves gradually 
closer to the target actor(s). 

 



 

Poster:  Cue Card – Bus Availability 
Reminder 

 
 

Abstract 
The experience of waiting for a bus is sometimes 
frustrating due to the uncertainty and anxiety. This 
study approached the information shortage problems 
by providing real time availability of the bus, to 
leverage users’ uncertainty and facilitate users’ decision 
making. Field study was conducted to understand the 
users’ behaviors and performances, and a form 
prototype was accordingly developed for user testing 
and evaluation.  

Author Keywords 
Bus availability; transit ridership; IoT.  

ACM Classification Keywords 
H.5.2. Information interfaces and presentation (e.g., 
HCI): User Interfaces: User-centered design. 

Introduction 
Previous studies of public transportation suggested that 
the uncertainty of the information usually caused worry, 
tension and frustration [1]. In Abdel-Aty’s survey of 
1,000 passengers in northern California, the 
information about the operating hours, seat availability, 
frequency of service, number of transfers, ticket fare 
and walking time to the stops were significantly 
recognized as necessary by the users. Although there 
were several applications to provide users with 
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information on transit service recently in Taiwan under 
the open data movement, few of them were designed 
based on passengers’ perspectives. This study therefore 
intends to explore the potential of information on 
transit ridership. Field study was conducted to 
understand the users’ behaviors and performances, and 
a form prototype was accordingly developed for user 
testing and evaluation. 

Research Design 
We firstly conducted the field observation and study to 
collect users’ behavior sequences. Secondly an online 
survey regarding users’ information needs and attitudes 
was distributed. Based on the analysis, a form 
prototype was developed and tested by 57 users.  

Preliminary Results 
There were 169 valid responses collected from the 
online survey, the results show that buses were the 
major public transportation for the participants. 
According to the responses, transit between bus and 
MRT was the most frequent. As shown in Figure 1, over 
90% of the participants were using e-tickets and 
electronic stored value cards such as EasyCard, iPass, 
and ETC. 

To compare with Abdel-Aty’s study, we asked the 
participants concerns when taking the bus. The results 
suggested that the frequency of service and seat 
availability were also recognized as necessary by local 
participants. 

Prototyping 
Based on the results from the observation and survey, 
a form prototype was developed as shown in Figure 3 
and Figure 4. The key functions of CueCard included 
Reminder, Seat availability, Transit route, Stored value, 
Mile calculator, and Stop cue.  

 
Figure 4: User interface of CueCard 

Discussion and Conclusion 
Preliminary results from this ongoing study suggested 
that the passengers’ emphasis and desire of 
information were different from the data providers and 
should be taken into consideration. The following 
analysis will be focus on the realization of the form 
prototype for field testing. 

References 
1. Caulfield, B. and O'Mahony, M.(2009). A Stated 

Preference Analysis of Real-time Public Transit Stop 
Information. Journal of Public Transportation, 12(3), 
pp. 1-20.  

2. Abdel-Aty, M. A. (2001). Using Ordered Probit 
Modeling to Study the Effect of ATIS on Transit 
Ridership. Transportation Research Part C: 
Emerging Technologies, 9(4):265-277. 

 

 

Figure 1: Frequency of e-
tickets use 

 

Figure 2: User’s needs of 
information 

 
Figure 3: The form 
prototype of CueCard 

 



 

Poster: Immersive Visualization for 
Guiding Limbs Movement of Tai-Chi 
Chuan in Mixed Reality 

 
 

Abstract 
This research based on mobile virtual reality device and 
used the immersive visualization to conduct two 
methods for observing their own movement: (1) 
monocular video see-through and (2) augmented 
mirror. By transmitting the image of reality to the 
virtual environment, students can also observe their 
own limbs movement via images of 1st person view and 
augmented mirror (3rd person view) while observing the 
instructors. This process of guiding achieves the goal of 
watching and correcting the limbs movement in mixed 
reality environment. The result of preliminary study has 
shown that the augmented mirror is considered as a 
helpful tool to display the information of body. Also, 
preference of augmented mirror is higher than 1st 
person view only. 

Author Keywords 
Mixed Reality; Tai-Chi Chuan; Guiding Limbs Movement; 
Head-Mounted Display; 

Introduction 
Conventional way of learning activities, like imitating 
the action of the coach directly or using video materials, 
are not ideal in terms of the following aspect: the 
action of coach and video materials are hard to observe 
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Figure 1: Scenario of this 
guiding system. (a) Mobile HMD 
with monocular video see-
through (b) Surrounding virtual 
instructor (c) Augmented mirror 
which could provide visual 
feedback such as reflective 
materials (d) rear camera of 
smartphone 

 

 

Figure 2: The hardware setting 
of our system. It includes one 
mobile head-mounted display and 
two smartphones attached on 
tripod. 

 



 

due to occlusion. We took the advantage of Gear VR to 
build a mixed reality system based on monocular video 
see-through and tried to provide a portable learning 
environment for Tai-Chi Chuan(TCC). Users could get 
more exhaustive information on specified movements 
which traditional materials—such as a 2D picture or 
video—cannot provide. There are some research 
concerning about guiding in physical activities. Chua et 
al. [1] build a full-body training system in VR 
environment and create the role of teacher in front of 
students. Using self-image as a visual supplement to 
help trainees refine their body has been proposed by 
OutsideMe [2], which using external self-image to 
improve dancer’s ability in a mixed reality system.  

Implementation 
There are three main parts of our system: Motion 
Capture, Main App running on Gear VR with conversion 
lens (approx. 150º) and Augmented Mirror App running 
on smartphone. The purpose of motion capture was 
transmitting the live performance of TCC master into a 
digital performance for observing in HMD. The 
augmented mirror app acquires image from rear 
camera on smartphone and sends those image data to 
main app in real-time. For the core of our system, the 
main app running on HMD, receives the data from 
augmented mirror app, then processing camera 
calibration. At the same time, it applies the motion data 
to virtual instructors and play frames captured by the 
camera built in for see-through window. And finally, 
those would be rendered to the display to giving the 
immersive visual experience to user. 

Preliminary Study 
We conducted a study of comparison between different 
settings which includes 3 kinds of interfaces (Figure 5). 

12 participants (3 females & 9 males) took part in this 
experiment, with ages ranging 21 to 26 (M=23.9, 
SD=1.31). Each participant should finish three interface 
in assigned order. Among each interface, every 
participant completed 15 postures that were selected 
from the 108 form of Yang-style TCC. 

Conclusion 
In this research, we developed a motion learning 
system in mixed reality on mobile HMD. After that, we 
conducted a user study. In subjective evaluation, 
augmented mirror is regard as positive by participants 
and thought as a helpful tool for motion learning in 
contrast to use first person view simply. 
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Ques1.	Do	you	like	to	use	“the	first	person	view”	to	learn	
motion	in	mixed	reality?	

Ques2.Do	you	like	to	use	“the	first	person	view”	and	“the	
front	augmented	mirror”	to	learn	motion	in	mixed	reality?

Ques3.	Do	you	like	to	use	“the	first	person	view”	and	“the	
front	and	left	augmented	mirrors”	 to	learn	motion	in	mixed	

reality?

Ques4.	I	think	it	is	very	helpful	that	using	“the	first	person	
view”	to	learn	motion	in	mixed	reality.	

Ques5.	I	think	it	is	very	helpful	that	using	“the	first	person	
view”	and	“the	front	augmented	mirror”	to	learn	motion	in	

mixed	reality.

Ques6.	I	think	it	is	very	helpful	that	using	“the	first	person	
view”	and	“the	front	and	left	augmented	mirrors”	 to	learn	

motion	in	mixed	reality.
 

Table 1: The subjective result of preliminary study. Six questions 
about preference and helpfulness of 3 interfaces on a 5-point 
Likert scale (5 indicates positive and 1 indicates negative) 

 

Figure 5: The design guideline of 
virtual instructors and augmented 
mirror: (a) No augmented mirror, 
eight instructors surrounding the 
user. Front left and front right 
instructors are mirrored. (b) One 
augmented mirror in front of user 
and six instructors include a 
mirrored one at left front. (c) One 
augmented mirror in front of user 
and one augmented mirror at the 
left side of the user, all the 
instructors’ positions were almost 
same as (b) besides the left one 
was moving back to avoid block 
the line of sight. 
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Abstract 
In comparison with the 
traditional learning 
method by video, our 
research is developing 
a smart physical 
training system to 
practice Tai-Chi Chuan 
with a depth-camera-
based and pressure 
sensing technology for 
supporting visual 
guidance and feedback. 
Finally, we do a prior 

user study and show that our system is appropriate for 
users. 

Author Keywords 
Physical training system; Tai-Chi Chuan; depth-
camera-based; weight-transfer feedback  

ACM Classification Keywords 
H.5.m. Information interfaces and presentation (e.g., 
HCI): Miscellaneous. 

Introduction 
Inspired by YouMove[1] which is a motion training 
system, we consulted TCC experts and proposed a 
physical training system for TCC, which captures users’ 
movements by a Microsoft Kinect and weight-transfer 
data by pressure sensing insoles. In addition, we 
acquire standard movements through a motion capture 
system which has better accuracy than Kinect, but our 
training system still acquire trainees’ movements by 
Kinect. Moreover, like Physio@Home[2], our system 
offers various feedbacks, such as sensors’ visualized 
information, guidance hints, and summary feedback 
with a record review browser (Summary Feedback). 

Paste the appropriate copyright/license statement here.  ACM now 
supports three different publication options:  

• ACM copyright: ACM holds the copyright on the work.  This is the 
historical approach. 

• License: The author(s) retain copyright, but ACM receives an 
exclusive publication license. 

• Open Access: The author(s) wish to pay for the work to be open 
access.  The additional fee must be paid to ACM. 

This text field is large enough to hold the appropriate release statement 
assuming it is single-spaced in Verdana 7 point font.  Please do not 
change the size of this text box. 
Each submission will be assigned a unique DOI string to be included here. 
 

Kuan-Yin Lu 
National Taiwan University 
Taipei, Taiwan 
r2123b@gmail.com 
 
Ping-Hsuan Han 
National Taiwan University 
Taipei, Taiwan 
robert19881004@gmail.com 
 
Yi-Ping Hung 
National Taiwan University 
Taipei, Taiwan 
hung@csie.ntu.edu.tw 



 

Finally, our system provides multiple stages for gradual 
learning. 

System overview 
First of all, user has to wear pressure sensing shoes(see 
Fig.1). Then, user can choose the starting practicing mode 
or watching history mode. In the practicing mode, users 
can first choose which movements they want to practice. 
After choosing a movement, they enter a learning page 
with real-time feedback which offers visual guidance of 
skeleton and weight-transfer (see Fig.2). Moreover, we 
collect personal data including user’s video, skeleton and 
weight-transfer data during practicing TCC. After users 
finish the practicing, we use those data to calculate a total 
score and display those data in the specific page as the 
summary feedback. In the history mode, users can loop 
up what they practiced before, and they can still watch 
the summary feedback per each practice. 

 

Fig.1 The Environment of How Our System Sets 

Prior User Study 
We recruited 10 participants (6 males and 4 females) 
between 20 and 25 years old (mean = 22.35 years, 
standard deviation = 1.59). No participants had 
experience with the study or system, or a TCC 

background. After using our system for 1 hours, they 
all understand the meaning of UI of weight-transfer, 
and half of them think the skeleton become easy to 
adjust. Moreover, their average score of awareness of 
our skeleton feedback is 4.36(Score Range is 1~5); the 
weight-transfer one is 4.64. 

 

Fig.2 The User Interface of Our System 

Conclusion and Future work 
We have presented our physical training system for 
TCC. Our work contributes a TCC training system with 
body movements and weight-transfer guidance using 
body tracking sensors. In future work, we will make 
users control the system by the voice or hand gestures 
instead of clicking mouse or keyboard. 
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Abstract
Leap Motion is the state-of-art commercial gesture sensing
system which implements in camera-based sensing tech-
nique. However, Leap Motion has its limitation on sensing
area hinders user from the smooth interaction. To address
this issue, we propose Shadow, a low-cost proactive sens-
ing technique that allows sensors one-dimensionally mov-
ing and continuously repositioning to keep under the inter-
acting hand. To prove our concept, we built a conveyor belt
to shuttle the Leap Motion. Two studies are conducted and
the results reveal significant improvement in both coverage
area and accuracy.

Author Keywords
active; gesture sensing; machine adaptation; proactive
sensing

ACM Classification Keywords
H.5.2 [Information interfaces and presentation]: User Inter-
faces

Introduction
In-air gesture sensing plays an important role in the natural
interface. Among all techniques, Leap Motion, build on the
traditional camera-based solution, is considered to be the
most reliable and also the off-the-shelf solution. Leap Mo-
tion benefits for sensing without cumbersome wearing on



Figure 1: The Shadow system is a LEGO conveyor belt system
which is driven by the stepper motor.

hands but suffering for limited sensing area. While hands
are out of the sensing area, the detection fails in two ways:
the virtual hand on the screen either disappears or is shown
in incorrect gesture. Hence, users need to visually track the
physical hands and also the virtual hands in the screen,
leads to interruption of the experiences and reduces the
immersiveness. To solve this problem, adding cameras in
the environments to capture gestures could be a common
solution; however, it requires extra cost.

Inspired by proactive sensing [1], this paper introduces a
novel and low-cost approach, Shadow, which allows the
camera-based sensor to move in one-dimensional space
along a LEGO conveyor belt. Studies revealed that Shadow
has significantly enlarged the interaction space and en-
hances the accuracies.

Figure 2: Task of user study 1:
users are asked to fill grids on
27-inch screen with their index
finger which is sensed by Leap
Motion with and without Shadow
system.

Figure 3: Task of user study 2:
users are asked to push buttons
randomly assigned on 27-inch
screen with their index finger which
is sensed by Leap Motion with and
without Shadow system.

Shadow
We built a conveyor belt to move camera-based sensor
one-dimensionally, which is driven by a stepper motor. The
conveyor belt is 36 cm length which is sufficient for inter-

acting in 27-inch LCD and its highest speed is 23 cm per
second. The circuit and the motor cost around 2700 NTD
which is cheaper than buying another LEAP Motion.

Evaluation
Two eight-participants user studies were conducted to com-
pare the performance in two conditions, interacting with a
27-inch screen by Leap Motion with and without Shadow
system, under counterbalanced conditions. User study 1
shows a significant difference in sensing area (100% vs.
89.7%), and user study 2 shows that Shadow has signifi-
cantly improved the sensing accuracy (92% vs. 82%).

Conclusion
We introduced Shadow, proactive sensing by allowing the
camera-based sensor to move one-dimensionally. The re-
sults of evaluations show that Shadow has significant im-
provement both on interaction space and accuracies. Fu-
ture works consider 1) extending the movement of Shadow
from 1D to 2D space, and 2) enhancing the stability and
speed of the Shadow system.
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Poster: Using Mobile Social 
Persuasive Game to Improve 
Adherence to Keep an Electronic 
Diary 

 
Abstract 
Low logging rate of diary is a general problem when 
conducting diary study. We designed a social 
game-WWaG to enhance logging rate of electronic diary. 
The results of six-week experiment indicate that WWaG 
can enhance logging rate of diary by over 16%.  

Keywords 
 Electronic diary; Persuasive technology; Social game. 

Introduction 
Diary study is often used to collect longitudinal data in 
medical research. In the Human-Computer Interaction 
(HCI) domain, it can also be used to collect data of user’s 
behavior and experiences. Even though it is an important 
research method, how to persuade participants keep in 
diary is the main challenge. For example, in Arthur’s 
research, only 11% diary data is record correctly. Low 
logging rate of diary might result in missing data which 
make analyze become difficult and meaningless. 

According to the past researches, it is an important issue 
to improve diaries’ logging rate. Some research focus on 
influence of different user interface, and the result shows 
that electronic diaries have higher logging rate then 
paper diaries. However, still few researchers investigate 
how to enhance logging rate about electronic diary. 
Improving logging rate require individuals to build a new 
behavior style, therefore, it belongs to research issue of 
behavior change. Our approach is to design an electronic 
diary system—WWaD (Figure 1) and a social 
game—WWaG (Figure 2) base on Fogg’s persuasive 
strategy to enhance motivation in logging diary data.  

System Design 
WWaD is a cross-platform electronic diary system for a 
club leader to create forms and invite club members to 
film it. It can be used with WWaG. WWaG is a cooperative 
game, which has four members in each team. Members 
move freely on the game map, finding hidden foods to 
feed team virtual pet. Members’ game points are 
consumed when they are moving in virtual world. 
Members get game points automatically after they 
achieve target behavior (log in diary items). The design 
concepts of WWaD and WWaG are described in Table 1. 
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Figure 1: WWaD 

 

 

Figure 2: WWaG 

 

 



 

Strategy System Design 
Tunneling Multi-media for yoga practice(WWaD) 
Suggestion Diary Submission Reminder(WWaD) 

Self-Monitoring Visualize the analysis of  diaries 
content(WWaD) 

Conditioning 

Acquiring game points through diary 
submission. Search for food to feed virtual 
pet, and the pet’s appearance will 
change.(WWaG) 

Surveillance 

There are four members in each team, 
cooperating to feed their pet through chat 
room in game and perusing for higher 
rank among other teams.(WWaG)   

Table1:  Fogg’s strategy [1] an our system design 

Research Method 
In order to verify the effect of WWaG, we invited 31 
participants from yoga club of National Taiwan University 
to record their yoga practice details, sleep-satisfaction, 
and emotion states. The diary includes seven short 
questions. The experiment has two stages. In first stage 
(Baseline step), participants installed WWaD on their 
smartphone and used it without WWaG for two weeks. In 
the four-week second stage, we assigned participants to 
use WWaD along with WWaG in several weeks. In the 
end, there are 8 members in group A which don’t apply 
WWaG; 18 members in group B which have several 
weeks use WWaD with WWaG. Members are assigned to 
teams again once a week. Finally, there are 26 
participants complete to whole experiment. 

Result and Discussion 
Participants’ diary logging rate is calculated by date. In 
the second stage, averagely logging rate is 64.5% 
(SD=31.1%) when WWaG involved. Averagely logging 
rate is 54.7% (SD=38.0%) without WWaG. There are 
total 8 different kinds of sequences of participants 

involve or not in the WWaG (Table 2). We select six 
sequences (S1~S6) to analyze participants’ diary data. 
There are total 4,116 data for 21 participants in 28 days. 

To analyze the improvement that generate by WWaG, 
first, we use matching principles according to 
participants’ logging rate in first stage. Analyze data of 
members who have WWaG in four weeks and members 
without WWaG by using SPSS Linear Mixed Model (LMM). 
The result (Table 3) shows that members’ logging rate 
has significantly improve 16.5% (p<0.01) while 
associating with game. We than apply LMM to analyze 
logging rate from sequence 3 to sequence 6(those 
participants all have a week not using WWaG). The result 
are similar (Table 4), which shows significantly growing 
logging rate about 17.8% (p<0.01). The collected 
responses from post-study questionnaire also support 
the result. There are 63% of participants agree or 
extremely agree logging more diary because of WWaG. 

The research also investigates the reason of effect using 
social game. The result presents that social factor takes 
55.0% of participants’ motivation about playing 
game(“team cooperation=28.2%,”;”team competition 
=26.8%”). Gaming factor takes 31.5% (“feeding virtual 
pet=17.4%”, “exploring map=14.1%”).  
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 W1 W2 W3 W4 #n 

S1 O O O O 5 

S2 X X X X 8 

S3 X O O O 2 

S4 O X O O 3 

S5 O O X O 3 

S6 O O O X 3 

S7 X O X O 1 

S8 O O X X 1 

Table 2: 8 kinds of sequences of 
participants involve or not in the 
WWaG. O means involve in; X 
means not. 

 Est. t p 
interc
ept 

0.290 1.80 0.112 

With 
game 

0.165 3.11 0.003 

Table 3: Analysis of sequence 1 
and 2; logging rate would improve 
16.5% associate with WWaG 

 Est. t p 
interc
ept 

0.676 3.01 0.013 

With 
game 

0.178 3.95 0.000 

S3 0.034 0.107 0.918 

S4 -0.012 -0.04 0.968 
S5 -0.203 -0.70 0.505 

Table 4: Analysis of sequence 3 to 
6 ， log-in rate would improve 
17.8% associate with WWaG. 
Compare with sequence 6, 
different sequence would not bring 
significantly improve for logging 
rate. 
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See Through Things: A Field Study 
from Scooters’ Perspectives in Taipei

 
 

Abstract 
This paper presents a field 
study from the 
perspectives of scooters in 
Taipei. With the time-lapse 
cameras and GPS 
application attached on the 
scooters, fruitful data and 
use patterns were revealed. 
By enlisting these 
connected things as the 
“co-ethnographers” [1], 
designers could extend 
their vision to where the 
traditional observation and 
interview can hardly reach 
[1], and gain a better 
understanding on people’s 
everyday practices and the 

relationships among things and people. 

Author Keywords 
Internet of things; scooter; things ethnography; 
everyday practices; things-centred approaches.  

ACM Classification Keywords 
H5.m. Information interfaces and presentation (e.g., 
HCI):Miscellaneous. 

Introduction 
As several sociologists [3] and HCI researchers [2] 
have pointed out, people’s everyday practices and 
appropriations often play essential roles in the 
innovations. The unique appropriations and 
the creative solutions for unexpected situations not 
only embody people’s creativity, but also indicate 
designers a more grounded way to understand people’s 
livedworld. In order to access this fruitful field, several 
user-focused approaches were done with interviews 
and participant observation. However, sometimes, 
people could only tell half of the story. For the other 
part, as the IoT research team - ThingTank argued, we 
should ask the things instead [1]. In the emerging 
future of IoT, the “Things-centred Approach” was 
proposed as a potential way for designer to cooperate 
with these connected things and access the complex 
but inspiring data world from the perspectives of things. 
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Research Methods 
In Taiwan, the scooter is widely interweaved with the 
cultures and people’s everyday life. With its mobility 
and cultural characteristics, the scooter was selected as 
the co-ethnographer to access the daily practices 
around scooters and people. The time-lapse cameras 
(Yi Action Camera) were attached to scooter handle to 
collect data (see figure 1,2). At the same time, a smart 
phone with GPS App was given to the participants. 
Instead of only addressing on the visual data [1], the 
diverse data of image, time and location mapped out a 
clearer picture with richer contexts. 

Current Findings 
Currently there were 1 pilot participant and 2 official 
participants have done the 3-days-long observation. 
With 5000+ photos and the GPS routes, several 
insights and patterns were revealed.  

The Vertical Practices and Parallel Practices  
The daily commute used to be seen as the vertical 
(main) practice supported by scooters. However, there 
were also various parallel practices emerged and 
reshape their daily routes. For example, on the route 
between home and working place, they also passed by 
a supermarket for groceries, made a detour for picking 
girlfriend up (see figure 3), or stopped by the 
beverages shop to buy drinks (see figure 4).  

The Ecosystems of Things  
Similar to humans, things also cooperate with each 
others and unit as various ecosystems in different 
practices. For example, the helmet, rag, raincoat 
tended to be stored and moved together. During the 
ride, the helmet performed as the extension of scooter 
but also became the accessary of human (see figure 5). 

Likewise, the smart phone not only served as people’s 
accessary, but also supported the scooter with maps 
and indicated its location (see figure 6).  

The Changing Roles of Things  
The roles of scooters and people are changing under 
different contexts. For example, on the move, people 
and their scooter were highly connected. In the 
meanwhile, scooter acted as the extension of human’s 
limbs, while people thought and reacted in a “scooter-
like” way (see figure 7). However, when people stopped 
for traffic light, their roles also changed. Scooter acted 
as a seat rather than human’s extended body, and 
human became more ‘human-like’ and engaged in 
other practices, such as browsing Facebook or even 
buying flowers from the street vendors (see figure 8).  

Further Research 
A data-analysis workshop will be held with scooter 
users, designers and anthropologists. From the 
perspectives of Sociology and Anthropology, the found 
patterns will be implied in the further design activities. 
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Figure 1,2: The time-lapse 
cameras (Yi Action Camera) were 
attached to the scooter. 

 
Figure 3(left): Participant was 
picking his girlfriend up; Figure 
4(right): Participant was buying a 
drink from the beverages shop. 

 
Figure 5(left): The helmet acted 
as the accessary for both people 
and the scooter; Figure 6(right): 
Participant was using the smart 
phone. 

 
Figure 7(left): Participant and 
scooter cooperated seamlessly; 
Figure 8(right): When the 
scooters stopped for traffic lights, 
the street vender walked through 
the scooters and sold flowers to 
the motorcyclists. 



 

Poster: Illustrators Gender Detection  
Based on Their Drawings 

 
 

Abstract 
With the growing use of social website, more and more 
types of information shared on the Internet. Unlike text 
and photo commonly used for people, some social 
platform let users to interact by drawings. Even without 
reveal personal information, we can still capture the 
characteristics of each user by their drawings. 
This work tries to use the public data on this kind of 
website and train a convolution neural network model 
to predict the gender of user. By utilized Keras deep 
learning framework, we achieved about 60% of 
accuracy. 

Author Keywords 
Gender Detection; Machine Learning; Social Multimedia. 

ACM Classification Keywords 
H.5.m. Miscellaneous. 

Introduction 
With the growing popularity of social network sites, 
people often share their status with friends by variant 
types of information. Unlike most of photo and video 
are taken from the real world where we lived, some 
people like to share their illustrations with friends. This 
not only makes them "escape" from the real world but 
also make the interactions happier. 
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There are some famous illustration social platforms, like 

pixiv, Niconico Seiga, DeviantArt. With the growing 

number of users, even without revealed too much 

personal information, it is still possible to identify the 

characteristics of users by their drawings. 

This work crawled user profiles and utilized public open 

data, tried to train a convolution neural network model 

to guess the gender of illustrators by their drawings.  

Previous Works 
Matsumoto et al. proposed a llustStyleMap to map images 

on pixiv based on the similarity [2].  

Chu and Chao do a classification of "mangas (comics)" 

based on drawing line styles [1]. 

Method 
The Dataset and User Profile Crawling 
Instead of crawling data from the website, we used the 

"Nico-Illust dataset" released by DWANGO company, 

which consists 386,932 images and 1,391,394 tags in 

this dataset. Because this dataset doesn't provide any 

information about illustrators, what we have is the 

user_id. Therefore, we registered an account and write 

a crawler to crawl profile pages of each author to get 

their gender.  

Image Preprocessing 
We convert all images into gray scale and resize them 

to fit into a square with size s. The longer side will be 

resized into s. The image width/height ratio is reserved. 

Then, paste the resized image into a s by s white 

backgrounded square, and push the image to upper or 

left, keep the white background on the bottom or on 

the right side. Finally flatten the squared image into a 

1-dimension vector to represent the image.  

Divide into Training/Testing Sets 
Because the number of female samples is much fewer 

than the male ones, to make training data balanced 

with gender, we used some methods to generate 

balanced training/testing sets. 

The Learning 
We used the Keras deep learning framework installed in 

our lab server, and modified the example file 

"mnist_cnn.py" provided by Keras to do experiments. 

Conclusion 
In this work, we use the open data and deep learning 

framework to guess the gender of illustrators by their 

drawings. 

The baseline of gender guess problem is 50% accuracy, 

but this work only achieved up to 60%, so we can think 

this is a challenging problem and a huge improvement 

is still expected. 

In future work, we will try to classify the gender of 

characters in the drawing. By considering this work 

together, we can try to find the relationships between 

gender of illustrators and content of their drawings. 
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Poster : iListen─聽損兒學齡前口語遠距
教學系統

 
 

摘要 
在台灣，雅文兒童聽語文教基金會致力於推廣聽損孩童及家庭專

業的早療課程，運用「聽覺口語法」試圖讓所有的聽損兒能夠學

習傾聽、開口說話，回歸主流社會。但是礙於距離的關係，偏遠

地區的聽障家庭無法負擔時間成本跟交通的成本，來定期讓聽損

兒前往基金會學習，這也成了聽損兒家庭在獲得資源上侷限。因

此，如何讓聽損兒家庭能夠利用科技媒介而更有效地學習聽學口

語法，成為值得探討的問題。綜合實地觀察、專家訪談及文獻的

參考，本研究設計了一套聽障兒學齡前口語遠距教學系統：

iListen，讓住在偏遠地區的聽損兒能夠在家中學習，減少通勤的
金錢、時間耗費。 

關鍵字 
聽損兒、聽覺口語法、遠距教學、行動裝置 app 

研究動機 
許多人認為聽障者只能依賴手語、唇語或筆談與人溝通，但隨著

科技的進步，現今的聽障者有許多方法可以改善自己的聽力，如

藉由配戴助聽器、人工電子耳等方式來聽見聲音，減低聽力損傷

所造成的不便。然而，許多家長會選擇讓自己的孩子在聽障公益

機構學習聽覺口語法的課程，在與馬英娟聽力師的訪談中得知，

事實上在聽覺口語法開始盛行後，大多數聽障者戴上適當的助聽

器，都能有一些殘存聽力，若能加強訓練殘存聽力，透過教育學

習傾聽、口語表達，即能和口語者溝通、交談，融入口語的生活。

但是，使用聽覺口語的語言學習，必須仰賴一對一、面對面的教

學，這對於偏遠地區的家庭，時間、金錢上都是一個相當大的負

擔，這是我們所好奇的主題。 

研究目的 
聽損兒在語言發展的關鍵期學習聽覺口語，成年後便能回歸主流

社會，與口語者溝通無礙。聽損兒的學習能力及聽損程度個別差

異大，必須使用一對一的教學模式，此模式中，老師、家長及學

生三方的配合，由於此階段的兒童在家中的生活佔據大部分時間，

因此家長在教學過程中成為極為重要的角色。本研究希望透過專

家訪談及觀察法，了解聽損兒、老師以及家長三方教學過程的實

際狀況，發現教學上的困難。綜合以上所述，遠距教學的也是我

們所想要探討的，我們希望發展出一套遠距教學系統，幫助促進

師生之間的溝通與資訊的傳遞，進一步達到偏遠地區的聽損孩童

也能在家學習的工具。 
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研究方法 
為了要快速地了解聽損兒在人際、學習等各方面的情境以及可能

發生的問題，本研究透過實地觀察法及專家訪談法來發現問題，

我們前往雅文兒童聽語文教基金會去了解如何教育聽障的孩子

（圖 1），藉由親和圖歸納、定義問題，如圖 2，並依據我們先
前調查的資料，我們建立了家長與老師的 Persona以幫助我們
的設計更加人性化、更符合實際的使用情境。我們的目標族群設

定在聽障的家長、聽損兒與他們的老師，透過使用 User 
Journey Map以評估聽障家庭在使用遠距教學流程各階段可能
會遭遇的困難。最後，建立 Low-Fidelity Prototype。 

目前成果 
根據專家指出，遠距教學的聲音細緻度不足可能降低教學品質及

效率，而透過老師與家長的合作可以改善此困難，老師在發音的

同時家長在旁複誦可以讓聽障小孩接收到最直接的聲音。遠距教

學的另一項缺陷是教具無法由老師去示範與解釋，學生對於課程

中的單字與實際物體難以立即做出意義上的連結，還是需要家長

協助才能達成，對於不清楚的單字也要家長的通知老師才能再次

示範，若老師與家庭皆是課程中的共同編輯，教具可以自由地讓

雙方挪用、分類，對於教學的自由度可以有很高的提升。在教學

的過程中，教學進度必須依據聽損兒的學習情況隨時調整，但遠

距教學因為指導上的不方便，老師較難調整教學進度以配合小孩

的學習情況，若能夠讓教師及家長共同編輯教學的課程，進度的

調整能夠讓老師與家長雙方都能看到並互相討論，在教學上更能

達到互相提醒的成效。 

本研究設計了一套聽障兒學齡前口語遠距教學系統：iListen（圖
3），讓住在偏遠地區的聽障兒能夠在家中學習，減少通勤的金
錢、時間耗費。結合視訊教學，孩子及家長在家中一起參與語言

課程，老師課前可依據每位學生的狀況，在系統中編輯學生會用

到的圖卡或其他教學內容。學生和老師可以利用圖卡進行互動，

家長不用在課前多花時間準備圖卡。 

未來研究規劃 
基於專家指出孩子在學習語言的過程中，必須要仰賴老師、家長

孩子三方的互動、玩具的模擬及音節的複誦等，本研究在目前僅

針對 iListen系統的 Low-Fidelity Prototype進行製作與情境
模擬，尚未針對 prototype進行專家評估，未來我們將會找老
師以及家長來評估此 prototype在使用操作上有何問題或是可
改進的地方，藉此修正遠距教學系統的功能和介面。 

 

圖 3：iListen將圖卡結合視訊教學，老師可依據每位學生的狀況，在系統中編輯教學內容，讓學生及家長一起在遠端學習。 

 

圖 2：利用親和圖初步歸納出聽障
會遇到的四大核心問題。 

。。 

 

圖 1：雅文兒童聽語文教基金會─
聽力檢測學習教室。 



 

Interactive Mediator for Assisting Multiple 
Users Negotiation in Smart Environments 

 
 

In this paper, we describe a study exploring the social 
conflict issues which occur when multiple users stay 
together in a shared environment. Recently, connected 
products and services are becoming maturing and 
popular. One of the important research topics and 
applications is the intelligent environments, such as 
smart home. With an increasing number of studies on 
this trend, more and more advanced technologies are 
being developed to learn users’ preferences and provide 
personal services, such as [3]. However, most of these 
systems are mainly designed with a single user in mind 
[4]. Take the mode function for example, it is 
implemented in many systems to trigger specific 
settings automatically when the predefined events 
happened, such as changing to away mode to turn off 
AC and turn on the security system when everyone 
leaves home. However, many users found that it really 
only works if the house is one large unit with one 
occupant (e.g.[1]). People seldom live alone. Most of 
the time we live with others in the shared spaces. It 
becomes changes when they have different preferences 
on the usage or settings of the shared spaces.  

Recently, some researches have focused on the 
complexity of social conflicts in domestic spaces 
(e.g.[4][5]). Three challenges in assisting people to 
resolve the problems have been identified. First, the 
system must be able to learn every member’s 
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Figure 1. The social conflicts based on the communication model. 

 



 

preferences and use that data to detect conflicts. 
Second, the system should also be able to provide 
suggestions to help users find the shared interests. 
Third, since an individual’s needs and preferences 
would change over time [6], this makes it difficult for a 
computing system to make correct predictions in fitting 
everyone’s needs all the time. Therefore, rather than 
automatic calculation, to invite user(s) in the loop [2] 
might be a better approach to help people discuss and 
find the suitable solutions for the situations.  

To address those challenges, in this 
research, we first investigated the context 
of conflicts in shared spaces through 
contextual inquiries and diary studies. We 
visited 10 families to understand their 
daily routines and recent experiences of 
conflicting with other family members. In 
order to acquire more details of the social 
interactions, we also recruited 10 design 
students to record the events they 
encountered conflicts with other people. 

Through the analysis on the 56 cases 
collected from their daily lives, we 
identified four factors that might lead to 

conflicts (see Figure 1).  Based on the results, we 
designed the user interface (as shown in Figure 2) 
which the smart system could detect the conflicts and 
invite the users to discuss and negotiate.  

In order to understand users’ feedbacks on the 
proposed design, a user study with the Wizard of Oz 
approach was conducted and compared to face-to-face 
negotiation. There were six users participated in pairs. 
The results show that the graphical representation of 
everyone’s preferences helped to increase users’ 

understanding and empathy in resolving conflicts. Real-
time interaction also made it easier for users to 
understand the other’s intentions. For most of the 
participants, they thought this design could facilitate 
their communications and help to generate suitable 
resolutions in advance. 
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Figure 2. The user interface of the interactive mediator 
for assisting people to negotiate in advance. 


