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¢ƒǆț˵âęȰťɭΓɎśʵ�̟̭˖˒Mɂɗ

(research through design) [ 13, 15,28,46]�ȰľēΓÆ ɓ
˖˒Ǉ΄�N>¿ǀˌ”âʈ[58]Γ+�'ɯƦɂɗ
Ȱ�ˈǇ΄Ε��˒ƒ»Ȱ˖˒Γò@ì�ȓʫ̓�Ȃ

ƒ͍ĞȰ˖˒Γ��ˋ|  �ťɭǣ�Ε�l͊Ȱi
Ļ�Γ�ɶ¡=Ȣ ɓƉęΑɥƏ̈́ˀ�ȅΐÅ·˕³�

ˡͲɪ͇ɠΒΓ>��ŃJ�ːƒ͍ĽȰț̍�̟̭+

�ƉęΓ̪ʌȜː�ƒ͍Ľț̍�Ȱɵ̭ɒΓ̓Ƈ˔

˦@ìÛ9Ċɴƒ͍Ğ˖˒�ŀȢƉ£� 

3.2˖˒ťɭ̮fΕ@ìĽȰ˒ƒ»'
�ƒ͍�Ȃ�ɓȄĞȰáÆΓ�=$J{̦kƒ͍Ȱ¸

6Γ�̟̭�ß͊>uçkÂ͚Ƽǳƒ͍Γ5ƑÆƌċ

ȟǣ˄Γƒ͍̟̭¢ȰĀfΑͧßƄɇ͊�ƒ͊ɠΒ

̓Ƈț̍Γ=ĦǐI$öƊ�ƒ͍Ľ�Ƞȟ¢Ȱ·

[33,34]�?ÛΓ̬�Ǒ˻=ȢKƄͧßɇΓ˅̦lɐĬ
ȎȰɹĜǔǓΖĖņȃˣ̭ɒ��ͨŪ̿͌Ü”åłƒ

͍Γċ=ȢçƒΊ͆ȰƉęΖʌÆýêȟǣ�˨ɗčɖΓ

ċ=ȢÄS�Ȱ͊ͰΓȞʢƑs͖Ƅà¦țΓ�z�Ŝ

ͅ”ͰɕΓȠȟɹ̘�ŽΉ�ʚšŬȰĽ��Durr 
Watch[8]Ȃ�IȄʓȄȧͰȰň͈Γ�Æǐ�l͊ͩ�
�ǂȰŪ̿ň͈Γɹͯͩ�{̦k¢Ɗ�ʪȰŪ̿ƽ

ęΓȠȟ�ɓļ˫tȩ�ȰĽ�� 
͏Ɗƒ͍ĽȰ˰�ΓÆɂɗÊ�Ơȸȩ�ç̈́[1,17, 
18,19,20,21]ΓÀǆΓ[Ƒ̴ŵ¦țƒ͍ȰĀfΓBƠ 
ɓ�˖˒ȰXɬΓƦɂɗx=Ȣ$JƝȂȋķȰ�ƒ͊�

;Ȃƒ͍ĽQ̱ȰÞ'Γ��Ɏśʵ@ìɧɋ˄Ȱɫɦ

�ΓZʽ˖˒k¸ɫȰ̓�ŜͅΓ”3ơ̯ɲ¡Γ˟

ƒ͊¦ț�ɓ�ǛƠåł�ǛƠåʆ�ǛƠǖĴ�Ȱƒ

͊͡ĞΓÛ�ÄΕ 

 
Figure 2 oȑƒ͍͡Ğ˖˒ȒΓɲ¡Ŝͅ”3ơ̯��

̟̭ɞ�Iƒ͊͡ĞΓƦɂɗʋʡʽ˘0ƒ͍ĽɀȰ˰

�ΓȮțŜ̓ͅ�ȰȧͰ”ŜͅȮkȰʓͲΓ ʡÆɵ

�ŌǺʵ¢ɠ̓ˈȰˏʫΓ?ÛŜͅ˱ŃJȺˊ�;Γ



5ƑʓͲ�SƑ˞ˡΓż˰�;ȰĹɺ�ÀǆΓƦɂɗ

ò�ƒ͊͡Ğ�ːƺkƙȂ¸ɫȰ�Ŝͅʓ�¬�Ŝͅ

̓��� 
ɞ�ȑƦȰƒ͊͡ĞΓ˰łaIΓ�IƑɫʓͲȰƒ͊Ζ

�xȂɫˌˍȰƒ͊Γ¢ƒȂ�͓7�”ʋƊťɭǣ�

�Ȱƒ͍˶ʲΓɞ�ȑƦxȂ��l͊Ȱ˒ƒ»��̬

Ȣňƿ;Ȃ�ɓĮ̥�ɥ¸Ȱ�ɂɗ̮f (research 
prototype [5, 38])�ΓĮ̥lͣkʔˍ”ˌˍȰɫ·�
ʔˍȑƑőʶʭµ�ʷƊ˖˒̭Ȱȳß_Γ̟̭ňƿ̲

ɛŷ;ųŽΖˌˍȑxƑÆňƿʻČ�ųŽȄʓȰŜͅ

�ȧΓ�ȢÒ\~ȳßʄ8Γ˰ł�Iƒ͊ȰˀͰΖ¢

ƒǆɓƉęΓ�ƙëƏ˖˒kɞ
ȑƦʔ+ˌȰ·� 

 
Figure 3ʔˍȑƑ�ˏĞƤȳµ�˖˒Γ�ˏ˵Ī�IɬƩ�
ˌˍȑȂ 15*15ȰΏʫÒ\~ƬΓ�͍Ž^ňƿʻČͽɊ� 

3.3@ìĽȰ��x�ƒ͍ˠɀ˖˒�
ŦʵΓƦɂɗͅö@ìȰ�ɓȓʫΓ̟̭�̙Ȱɂɗ̮

f��l͊˒ƒ»�Γˀțk�ɓ¢Ȱˀ̯ęΓťɭ

À@ìʌȀȮȰƒ͍Ľ·ΓƑ¤Ċɴ$JȠȟƇȰɵ

”Ľ�� 
Table 1.  �ɓƒ͍ĽȰ˖˒(+@ìȂͬĽ) 

A.ÌɉΑ�ƣ�ƞΒ 
��ƣ�ƞ�ǲʡƌƦʰ̮ȰłˡΓ*ˀǐ�ǂȰ

ȸ̧̻Ƒ�̑ß±�ȰȸƞΓÀǆ̓�Ȃǐɐ̻Ƒ

±���̞ʽΓˎȺʋĬͶˠȻɵǉ�l͊_Ȱ

ǐ�ɐ� 

ʔˍΕ1ɐͳ�ǂ� 
 

ˌˍΕ1ɐ̃�Ƴ� 

 
B.Ŀı 

�Ŀı�ħ slow design[16]̓�ʌ>ΓļÄ=ˎȺʋ
Ȱıɺ͛ʵƒ͍ʌ̅ʵ˰ĿΓÀǆ̓�Ȃ�ƦȰǅ

ċƒ͊Γ˰łĿ̥h˰¿ǅċȰ̭ɒ� 
ʔˍΕ1ɐͳ�ǂǾ
˰Ȃ 4ɐͳ�ǂΓh
Ǿ˰¿ 1ɐͳ�ǂ�  
ˌˍΕ1ɐ̃�ƳǾ
˰Ȃ 4ɐ̃�ÖƳΓ
hǾ˰¿ 1ɐƳ̃�
Ƴ� 

 
C.ȥȯ 

@ì;Ǹ�Eśɥ¸ΓȞʢƑ͌ŽĳȰľēΓÛ

ƚȧ�Ȱ�ȥȯ�Γˈɴ�ˎȺʋƙÔȰĻSɘ͍

¬¶Ķ�BǑŹȂƒ͍ǥ̤Ȱ̭ɒΓ�ɴ˾Γ

ɴɲüΓȥɴˎȺʋʡȣĻSǥ̤Ȱ̭ɒ � 

ʔˍΕ1ɐͳ�ǂΓ
ͳtɞ 16ɐNΓȷt
1l͊tΓŉhͳ� 

 

ˌˍΕ1ɐ̃�ƳΓ
̃tɞ 16ɐNΓȷt
1l͊tΓŉh̃¿
ɞ 60Ƴ� 

 
D.ǏǶ 

@ì�öƊÀƒ͍ǥ̤Ň̦łȰɈůʆĽΓÛ¢ǐ

�ǍɠĢ”®©Ȓ,ǏǶȰ̭ɒΓÀǆ̓�Ȃƒ͍

ÛKƄħĿtĮΓƗŜǏǶΑɲƪΒȰ̭ɒǇǇ̫

̖� 
ʔˍΕħ 4ɐͳ�
ǂΓǾĮt 0.5ɐͳ
�ǂ�  

ˌˍΕħ 4ɐ̃�Ö
ƳΓǾĮt 0.5ɐ̃
�øƳ� 

 
E.Íś 

£ƌƦʰ̮ê�r/“ƁΓ)ö@ìȰÍś”Íä

ʡăȰ�ĜΓ�=Ɲĥmʝʡǎ(ʗ£ǁ~7

Γǆɓɧɋʺ^@ìȰ΅Ά˄�ÀǆΓ̓�łƒ

͍ɾÍśÇ£y˽Γ��º˛>¿əɃΓȄ͏Ɗˎ

ȺʋȰļĭΓˋĤ£yȰľē� 
ʔˍΕ1ɐͳ�ǂΓ
5ƑÖøʓȂ�ɐ�

IĩȝΕÖøÖø

ÖΓÖøÖøÖ  

ˌˍΕ̼¡ʓͲΓÖ

ʓƒ�ǂ��IΓ5

�Ⱦ͍Ż¿�ΐΓ�

ɐ�Iĩȝ  
3.3 ťɭǣ�Ȱ˖˒Ε�l͊ȰiĻ˖˒ 
Ʀɂɗ̶˥	6�”ʋΓlłaIƶǂ̪ʽ͞·Ȱ�l

͊iĻ�ʌÆ̪ʽ�l͊iĻ�yΓɂɗʋZʽųŽʛ

ǠͲƻ”Ċɥ¸Ȱʖ·̬�Γɼ¬�”ʋȰ̍īȔľΓ

h̪^ǅęȰťɭ͘ǍΓťɭ͘ǍdƠ
IΕ�ʔˍ��

�ˌˍ�+��ˌˍ�ʔˍ�Ȱ �ɓƒ͍ĞΓɞ¾͘

Ǎxƃ·Ľ�Ȱ¿ͿΓ�ɓƒ͍Ğ+ A t E Ȱ*ʹ¦
țΓ̵]�”ʋÀàͰʌƠŇĠͳ�ǐ�Ǎƒ͍ĞȰ·

ĥΓBƞ/Ķ�l͊Γh̪ʽ��Ǎ�Ɗǐ�I͘Ǎ

ɲƪĥΓB̪ʽȅΐÅ·(focus group)Ȱ˕ˤ� 
ƦɂɗŇ=ȢȰȝÐ”̮fΓ̻+ɥ¸��ǩȂ�Γª

ŀ@ìȰɧɋΓ̵]�”ʋlī”ØɋΓȌ̦k�”ʋ

ĬͶͰö�ƒ͍Ľ�Ȱț̍�·�¢ƒΓŃJŪA




I͘ǍöƊƒ͍ț̍ɵȰɥƏ̈́ˀΓ���”ʋɪ͇

ȩ�ȰĽ�Γ��Į̥MkaɓŢĒΓ�ȂǐI͘Ǎ�

�ɓˀ̯ę�ƒ͍Ľț̍�ĮĿ�īĹͭȍ�ŢĒΓ�

xȂƃ·
I͘ǍȰȸ¢Ľ�ŢĒΓÛ�ÄΕ

 
Figure 4ťɭȝÐ”³� 

¾�ɂɗłƮ�

ƃȜ˕ˤΓƦɂɗòħ+��IͰ£˔˦Ε 1.Ǒ̏Æʔ
ˍ�ˌˍ�ˌˍ+ʔˍ̢ 3 ɓĽæƽę�Γ�ɓ˒ƒƉ
ęȰ·ĂȨ�2.ƃȜƒ͍Æ·�Ȱ¢ũ̙ƉęΓ
ɲ¡Ȓ,Ȱʚ�ĳþ͌˔˦� 

ɞ�͘ǍΕʔˍȑĽ�Ǒ̏''

 
Figure 5 öƊ�ʔˍ��ƒ͍Ľ�ĮĿ�ŢĒ 

 
Figure 6öƊ�ʔˍ��ƒ͍Ľ�ͭ̌�Ľ�ŢĒ 

ƃ·ʌˑΓɫʓͲȰ˒ƒ»Ȍ̦k=�”ʋɚ�Ͱöȩ

�Ȱ·�̟̭ȩ�ȮkȰǐ�ʓΓńħɢÙ”ɘȯ͍

͙>pƈȶyȰƒ͍ΐΓǆɓ·Û�”ʋ 5 ŇˢȰ
�ʓͲƑǛ̔ǟˁ͐Ǆ�Ŷ8Ȱ�ΓȠȟ�ɓöƊƥ

>ȰØŧĽΓȀȮkǐ6�”ʋͰöȩ�Ȱ¢�ŀ� 

ÌɉͲΔ�ƣ�ƞΕƌċȰƒ͍Ľ!
�”ʋÖ̺l̻ˠȂ�ƣ�ƞûS�ʪƒ͍Ȱǥ̤ΓǑ

̏ȓqȰƑΓ�”ʋ 4ƞNȰƄʓͲkțȰǂƄΓǑ
̏˾>e)�I�xΓ�ƒ͍Ľ̏ȂɼĿΓÀȂ)ĬͶ

Ƅ 60 ǂ�ΓöƊǐ�Iƒ͍̻*ˀʵ�IȓçļʇΓ
ʌ�”ʋ 7Γ�Ğë̢ƾȰʓͲĽˍûSͤǷȰĞ˵� 

ĿıΕė͋Ȱƒ͍Ľ!
ȩʓͲƝÖ͍͙Æ 4ɐ_Γ�”ʋ�+šŧƃ·ˋĤ�
�B.Ŀı�¦țȰƒ͍Ľ`̻Ǒ�A.ÌɉͲ�>ĦĿ�

ȩ�͍ǍʓͲ͍͙˰ÖΓ�”ʋĞë�ÚSˈȽʵ���

Æĥ�Ǎ˰¿�>̥ēΓ�”ʋĞë�Ƚ��̿ΓÚS

̚[̗ȇ���PDŃďȰ�ΓȠȟƒ͍�̥Ľ��

Ơ�”ʋˠȂĥ�ǍɢÙǫ�ǛƠˋxΓ�̥ēǑ͌Ü

ƙĮ� 

ȥȯΕƒ͍ĽȰœͣ!
ȩʓͲ͍͙Æ 45 ɐƒΓ�”ʋȠȟ̛ØĽΓ̢ƒ�C.
ȥȯ�¦țkaɓĹǞ��”ʋ 1�2�4�6 ˀɊÆɘ
ȯȰƒ͍�ȷÆͷǯ��IʓͲ9ƒt>Γɠʔtĥ�

l͊ûɲƪ�ΓÀʌĽtƒ͍ģĮ��”ʋ 3�5 ˀɊ
öƒ͍Ø��šŧĽΓʸƊɘȯȰƒ͍˄ΓĽtǽ͋

�Ǜ̔Ȅǟpƈƒ͍Ȱ͍̄ Ň+ĽˍÚSģĿģĿ�Γ
�”ʋ 7Ğë�ģSÆͥ�ͰΓģjɲ�Γ5�ǛƠż
˰ƒ͍ĽȰ͋ē� 

ǏǶΕ�̥Ȱƒ͍Ľ!
�D.ǏǶ�Ȱƒ͍ĽĮƊ�A.ÌɉͲ�ΓeʓͲ͍͙Æ
4 ɐt 0.5 ɐ_ΓÖ̺l�”ʋ�šŧɢÙ�Æĥ�Ǎ
�ΓɢÙ˰ĮΓ�”ʋ 1Ľtƒ͍�̥Γ�īĹȈ̌Γ
ˀɊ�īˍĦƑģčͭΓS�ǷǕǷtī�˰ł�Ǡ

ǻǼ��5�Ơ?ÓΓ�”ʋ 2ˀɊǛƠͷǯtĥͰȰ
̥ēΓȠȟØŧĽΓ÷“ƒ͍˰Ŀ� 

ÍśΕȿȹȰƒ͍Ľ!
�”ʋ 3�4�7ˀɊʡăʚšŬeˋĤΓ��ȷÆ̅ʵ
ɢÙƄŖΐΓƄƄ�ƒ͍ģĮBǥ̤���”ʋ 2ˀɊ
�šŬȰ¢ƒΓˋĤĳȰɢÙƞȠȟĿȰƒ͍Ľ��”

ʋ 6 ˠȂ�E.Íś�ȰɢÙĽ”�A.ÌɉͲ��ƾ��
”ʋ 5 ˀɊȄǟšŧΓ�E S�͝ȕÆƂ�IƫˇΓS
Ƒ·̾̽ΓɢÙģ��ΓǒȄˋĤȰĽ�Ƞȟǽ͋Ȱƒ

͍Ľ� 

ʔˍȰ��w�ΓǑ˾ˌˍƙȂ�˵Ǫw!
�”ʋJȱˀɊʓͲȰ˒ƒ»ΓƑƝȂ�˵ǪwȰ�͖

�$JÀȂȄǟšŧΓʌóǡȩ�ȰÀɬÓΓŃJˠȂ

�=ʓͲƑȄĞȰΓȄǟȥ�”ĠS�ʪȰǌĠΓʓͲ

Æ$Ȱ̍·��ʍʞ�ȥ�ǪwȰͩ�Ȭ̆ΓÛ¢ʎʔ

ͲƻƒŃJƞʡ�Ȱ`̍ʩ�ΓʓͲfƠƙĝȰȊ�

ĳΓÆ�”ʋȰ̍��īͬ�ȥ�ǪwȰ�˵�   

ɞ�͘ǍΕˌˍȑĽ�Ǒ̏'

 
Figure 7öƊ�ˌˍ��ƒ͍Ľ�ĮĿ�ŢĒ 



 
Figure 8öƊ�ˌˍ��ƒ͍Ľ�ͭ̌�Ľ�ŢĒ 

ˌˍȰ˒ƒ»”ʔˍȸ�ΓʚÕ¦țkͰɕ”6ʅΓɀ

̮ƒ͍ȰɰΐΓ˱�”ʋʚÕ͛ƒ0̈́ƒ͍Ȱǥ̤�Ǒ

˾ʔˍΓÄS=$īĹčͭΓ5öƊ�ɓˌˍȮȟ%Ύ

̭ɒΓ�ǛƠSʔˍ>Ħ�˵Ǫw� 

ÌɉΔ�ƣ�ƞΕƌċȰƒ͍Ľ!
�ƣ�ƞȰƒ͍Ľ¦țΓûSŃJȟǣɵ�Ȱƒ͍ĽΓ

Ö̺lȰ�”ʋ̻ˠȂΓûƑŃJȟǣ�Ȱƒ͍Γ±Ȗ

�”ʋ 6ΓˠȂʚÕͷZ�ːɰΐ6ʅΓʌöƒ͍Ľˍ
ȰɼĿ� 

ĿıΕȿȹȰƒ͍Ľ!
�”ʋ 6 ö�B.Ŀı�Ȱː˯�ͰɕĠͳΓ)ˠȂő�
ǍͰɕl 5ɐ�ǂ˽åǑ 5ɐĥ�ǂĳ˽åˈĿΓÀʌ
Ľtƒ͍Į�5�”ʋ 2ˠȂ��͍͍͙ÚS˰ÖΓû
ƞˍĦƒ͍˰Ŀ�Γ�Ͱɕ˿Öƒ͍˿Ŀ��”ʋ 1�
5 ˀɊ�+šŬÄĞȰˋĤΓ5 5 ˀɊÀ�+ͷƣĽt
Ơ̸̒Γƒ͍ɼĿ�1 ˀɊĽtÄSŝȇʡăȰĻǟ˽Γ
ƒ͍˰Į� 

ȥȯΕœͣȰƒ͍Ľ!
Ľtƒ͍ĮȰ�”ʋ 1�4 ˀɊΓÆɘȯȰƒ͍Γƒ͍
ÆȄļ˫�ǥ̤ĽtĮ�Ľtƒ͍ĿȰ�”ʋ 2�6 Æ
ˠȻȰƣĢ9ƒŜͅƞ�ΓÀȂƥɀʌĽtȈ̌ɼĿ�

�”ʋ 5�7 ˀɊƑÀȂ)J�ǛƠwļÆƣĢ9ƒɲ
ƪΓʌƑħÄĞ�Ľtƒ͍ȰjɲΓīĹǚͭΓƒ͍ɸ

͋� 

ǏǶΕ�̥Ȱƒ͍Ľ!
Æˌˍ�Γ�”ʋƞ+Ŝͅ¸6ƒ͍_˽̭ȰͰɕÖø

>Ľ�ƒ͍�ȩŜͅȰ¸6͍͙̂ÕøƒΓˌˍ�¦ț

Ḁ̑ē˰�Γ·Ḁ̑ē˿ĮΓƒ͍˿Į��D.ǏǶ�
Æ̢IɣȪΓŇƠ�”ʋ̻ˠȂ�D.ǏǶ�Ȱƒ͍ǥ̤
Į�ȩ͍͙˰ÖƒΓƒ͍ĽˀțȂöͰɕȰː˯�Ȟʢ

�”ʋ 5ĞëȂSƑ�ƒ͍ˁĮ̓���Ⱥt��Iƒ
͍�Γė2ǑŹȂ�ˁƒ͍̜ʵ̃ȰĽˍ� 

ÍśΕ˝͂Ȱƒ͍Ľ!
�”ʋƞ+Ŝͅ¸6ƒ͍_˽̭ȰͰɕÖø>Ľ�ƒ͍�

ȩ͍͙˰ÖƒΓƒ͍ĽˀțȂöͰɕȰː˯��”ʋ 1
”�”ʋ 4 ˠȂƒ͍ĮĿΓƠaƸɛȰĽ���”ʋ 1
ˠȂ�E.Íś�Ň¦țȰ>¿ź�Γ�ő)ȥÆ̭�Ȱ
ƒ͍ΐΓ5Ȝĳ��Ľ�tƒ͍ŀ˟̃ĦǑʡă̷ˈ

Į�Ζ5Ƒ�”ʋ 4ˠȂƒ͍͋ΓN>¿Ȱ̭ɒSÆ
�˽¿̈�Γ˱)Ľ��ƒ͍Ô˽�ÚÔǇ�� 

Ƞȟƒɘ�Ȩ˺ĳ�ΕŴƠƒ͍̞̓”Į̓Ȱʚ~!
ˌˍǑ˾ʔˍŴƠòƒ͍̞̓¬Į̓Ȱʚ~Γ?Û�D.
ǏǶ�ȰĮ̓¬�E.Íś�Ȱ>¿ź�ΓȠȟƒɘȨ˺
Ȱț˵ΓǏǶ=�”ʋ 1�2�5ˍĦƒ͍ˁĮ̓ΓÍś
x˱�”ʋ 1'ˁȥÆ̭�Ȱƒw��ŃJ�+ː͂Ȃˌ
ˍŇ¦țȰͰɕΓ͖�ʚÕ˱$Ǝͽl̕k̭��țÆ

¬ƥ>ȰȤɻÓΓ�ƍŜͅȰ�;̇˿̢
ƵȤɻƒΓ

�”ʋȰƒ͍ˎBȾ͍ˁŋ̓Γ˱�Ʀ�̞Ȱƒ͍Γ

Æ̢�l͊̓Ƈˁżñ�'

ɞ
͘ǍΕʔˍ+ˌˍȑɶ¡Ľ�Ǒ̏'

 
Figure 9öƊ�ʔ+ˌ��ƒ͍Ľ�ĮĿ�ŢĒ 

 
Figure 10öƊ�ʔ+ˌ��ƒ͍Ľ�ͭ̌�Ľ�ŢĒ 

aɓ¢ƒ͍Ğ�ŀȢΓŇ{ȰŔō”čʿ!
ǫ¡Ȱ˒ƒ»òaɓȿȹȰɵ�ȸǫ͢ΓÆʓͲŇȠ

ȟȰ�̫̘Ľ�Γ”ˌˍŇȠȟȰ�čɖĽ��ȸ�Ŕ
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̭ỜȰƑΓȇy̙ŇˑΓʔ+ˌ˱ƒ͍ŴƠ�Iĳ�
ȟ«ȰʓͲΓ��¢ƒŴƠÉľ�+�;Γ5Ƒǆɲ¡

�ǾǾ”ƌċȰƒ͊�ȂɠʹΓ�ʌ˱ƒ͍Ľhǂ̍͜

¿ȋķȰʘƕ�ȤΓʌͮɚ�ĳÇ”�”ʋþ͌ö˞Γ

�”ʋȰũ̙�ǾǾ́Ɗ”Ɣ̣ƒ͊ȰĽ�ĂÔ� 

��ɂɗȮț”˔˦�

þ͌�ƒ͍Ğ�Ȱɮɢ˖˒ťɭ'
@ìȰ�ɓȓʫŀȢƊ˒ƒ»ΓȠȟ ɓ¢Ȱ�ɠĢ

̭ɒ�Γ?ÛİĮİĿ��̥ē�>¿ɠȰ¢ˀ̯

(expression)Γȱ˴í�”ʋȰɵΓȠȟ˗ÔʒĻ”Ľ
�ΓȞʢƑ·țk�ƒ͍�Ȃ�Iʡ�ĳΈȰǣȒΓŴ

Ơ¢Ͱ£ȰIĳΓÛ×ʼĔ͗ƖçȰIĳ�>ΊȰ

�͝ȭȕΓ˱ƒ͍Ľh�Ƒ�I�ʚͰ�̍͜Ɗƌċ

ʘƕȰáÆΓłȂ�˵ǪwȰ��� 
¿ͼƌċȟǣ�öƊ�ɠĢ̭ɒ�Ȱ˖˒ΓÛƒ͊�Ġ

ȐȰ̐^ȧͰ�Ȯ̝˓ĶȰɠĢ�ȧΓȱ�ő�ƒ͍Ğ�

ˌȂ�IΐtΐȰ̭ɒΓ˔˦Û9ɽɁ͌Üΐtɲƪΐ

Ȱ̄ͣΓ̯tƝΈžȘ��ńƑ˔˦Û9Ŕ͋ΐ”ΐ�

͍Ȱ̄ͣΓ˛Ä˖˒k”̜ǘžȘȰ�ʚȸ�ȰŀȢΓ

?ÛĿ˓Ķ Slowly[44]ňƿŀȢɒęΓ˱=ȢʋÀȂÇ

ΐ¢ΓʌĿ�ΐŦŻtġǆȰ˓ĶΓȠȟ�ɓƒɘʟ

½ȰĽ�ΖńƑ gmail ȰÓŤɒęΓ�+˖çƓđøƒ
Ȯ̝F,Γ��=ȢʋŀȢƊ¢ͨǘȰȮ̝ĹÐ�5

ƑΓ̢ ?ßȱ�+ƒ͍ĞȰΐ”ΐ͍ȰoǇ˖˒Γƥ

Ǫ^˔˦Γòƒ͍Ğ+�IɻĳƉę;˖˒� 
¢ȂĿ˓Ķ��˖˒Ȱ Mettle[6]Γũ̙Ľ�ŦŻ”Ȯ̝
˓ĶȰ̭ɒΓ�+Ċ>�ɓ�ƣĢĽ(felt anticipation)�Γ
Ʀɂɗ̪�Ǉė2ΓʯǆȮ̝”ŦŻɠĢ̭ɒ�Γɲ¡

�ɓ@ìƒ͍ĞΓƑ¤ʚÕĊ>¢Ȱ�ƣĢĽ�§Η 

@ì V7TÄΕƒ͍ĞȰ�ɓˀ̯'
ÀǆΓƦɂɗ̪�Ǉò@ìȰ�IȓʫΓ˝͂Ȃ�ɓƒ

͍Ğ˰�ΓȢ̥ē”ƒ͍ȰÄˀ¦țΓ�ɶ¡�”ʋö

Ɗʔˍ”ˌˍȰȮțɲƮΓŪk�ɓż˰ƌċŦŻ�Q

̱˓ĶȰŀȢΓ͖�ƅà�ˌˍ¦țȰ˰�Γ�ʚű̼

öŀȰʔˍΓȠȟ¢��ɵȰ�ƣĢĽ[6]��˖
˒Ūƴ� 
 

 
Figure 12��ƣ�ƞ�”�Ŀı�Ȱƒ͍Ğ 

!

�ƣ�ƞ!
��ƣ�ƞ�Ȃɠ̥ēȰ̭ɒΓ�̈£y¿ȰľēΓ

¦țƌċ�čɖ�ÌɉȰȔľ� 
ŀȢĘˮΕQ̱˓ĶȰ̭ɒΓ�+Ƒ̠ʽƅàɠ̥QkΓ

ʌŦŻ˓ĶɛΓ�+ÁçŮ̺ͫl˓ĶƅàΓ+�ɓǐ

×ńǐɍŘȰɠ̥ēŮͫåƃ˓ĶΓȠȟ�ɓ̊ð�č

ɖ�ÛͷƣåłȰƣĢĽ�  
 

Ŀı!
�Ŀı�Ȃɠ�̥ēȰǾ˰̭ɒΓöƊ�”ʋ>ˢ�+

¦țaɓȔľΓ�ȂǾĿΓ̠Ǿ^Ƚ�̪^Ȩɘ͍Γ

�ÚSˈȽʵ�(�”ʋ 1)�Ζ�xȂǾĮΓȡ̿�ĵ
ĨtǅċȰȔľΓ�əȆ̚[̗ȇ(�”ʋ 2)�� 
ŀȢĘˮΕQ̝˓ĶȰ̭ɒΓǐ�ʽƅ�ȰȮ̝¦ț�

ɓ̠Ǿ˰ĿȰ̥ēΓħǐɐ�tǐl�ȞʢƑtǐƌń

ǐ̩ΓƗɊ˓Ķ̠Ǉħ̖�̈tƙ̰̲Ȱ̲Ɖ�ʌŦŻ

˓ĶȰ̭ɒΓǐ�ʽƅ�ħĿ̓ūȂĮȰǇˣΓƗɊʵ

˓Ķħ̰̲�ƽɨȰɘ͍ΓǾǾˁŕ^ŦŻɛȰ=Ȣʋ

¨ÃΓȣ̲Ɖ>t̖Ɖ�+�ǐ�ƅ�ŇǦțȰ�ľΓ

òö=ȢʋÑǬ¢ȰĹɺʒĻΓ¦ț�ɓȚĺǐàǦ

țȰƣĢĽ� 



 
Figure 13 �ȥȯ���ǏǶ�”�Íś�Ȱƒ͍Ğ 

ȥȯ!
�ȥȯ�Ȃɠ̥ēΓ5əȆǊͦ�kțȰ̭ɒΓ¦ț̛

Ø�ŨþĻS~ȰȔľΓ?Û�ģSÆͥ�ΓəȆjɲ

(�”ʋ 7)�� 
ŀȢĘˮΕŦŻ˓ĶȰ̭ɒΓ�+̬ȢˌˍȠȟȰŨǯ

žƮΓZŦŻt˓ĶȰ͌”ɲüΓ�͍�ȥ�ÖȐɘ

ȯΓ5�͍ɠĢ˓Ķt>Ȱ̭ɒΓ�+=Ȣɥ¸ȰŪɊ

ͲΓ>ƗɊ˓ĶȰ͋ēńQ̝ʋȰĹɺΓ-ŦŻ˓Ķʋ

ʡȣĻS”ŭǯΓȷtQ̝ƒ͍ĄtΓBəȆkț`ƅΓ

¦ț�ɓ-ļĐĻȰƣĢĽ�!
!

ǏǶ!
�ǏǶ�Ȃ�̥ēȰ˰Į̭ɒΓ¦țɹǱ�ɹĜ��ò

ɲƪȰȔľΓ��ɓƒ͍Į̓ȰĽˍ(�”ʋ 5)��
��ȷÆPD<�ŏ<˨˞(�”ʋ 1&2)��!
ŀȢĘˮΕQ̝˓ĶȰ̭ɒΓ̠�͛ƿŞđàȮ̝Γʌ

ŦŻʋƞŻtƀćƊ¢6ʅȰ̠�ƅàΓʌĥ+�̥

ēȰƉęǦțƙÔƅà�Æ̢�͍Ȱ�̥ēͦƀQ̝Ȱ

̭ɒΓ͠Ɖ�ʚǐǂ̓Ƈ͎˯˓ĶΓÆɠĢȰ̭ɒ�Γ

Ľ�t̥ēȠȟȰɹǱĽΓ�À̭ɒ�͎˯ʃǹ̺l˓

ĶƅàȰȧͰΓȠȟƇļȰ_ë��ɓʱ˪ȰƣĢĽ�!
!

Íś!
�Íś�Ȃɠ͍ƳȰaǍ˰̥̭ɒΓ¦ț>¿ˋĤȰ̉

�Γ�ŧuΓ?Û�S�͝·̾̽Ȱȕ(�”ʋ 5)��!
ŀȢĘˮΕŦŻ˓ĶȰ̭ɒȂɠ̥ǦkƅàΓ5ƑɠĢ

��ǍƇ�k�ƒΓyǍòN̓ˆ¢ƾȰ�ßΓÛǆ

Ȱ>¿̓ˆΓȷtŦŻååƃȰ˓ĶΓ¦ț�ɓɿˆ�

¼°ȰƣĢĽ� 
 

ƒ͍ĞȰƘɻ˰�'
̟̭�̙Ȱ�̥ē”ƒ͍Äˀ�¦țΓƦɂɗŪköƊ

ƒ͍ĞȰ�.`ƇȜː�öƊ��˖˒Ĉ>ˢΓƒ͍Ğ

˖˒Α��”ʋ”��Ȓ͍Ȱ·̭ɒ˖˒ΒΓƒċƑ

�ɓȺˊȰĞę(immaterial [2])M˖˒Γɫ̟̭˖˒
ĈȰɵ�ˀǺ”ĻSʌĞÎ�5ȩƦɂɗ=Ȣ̥ē”

ƒ͍Ä(V-T Ä)̓Ƈ˝͂ƒΓòƙȂǭƷˀɊǆƒ͍Ğ
”ð·ĞȰ¢� 
ǆÄƙĚȮƦɂɗ̪�ǇȰĻSΓ͏Ɗǐɓƒ͍ĞŇƺ

łȰ¢ƘɻΓʯėʂ Mettle[6]�Ňː͂ɠĢ˓ĶȰ̭

ɒ�ΓòȠȟƣĢĽΓƑ¤ǆƒ͍ĞƘɻΓ�ƞȸʁȠ

ȟ¢ƘɻȰƣĢĽLΗ 
ʌĥ͏ƊÄˀ�Ň"�ȰͰɕΓƑ¤ƞłȂ�ɓŇ˧

�ɵ6ɑ�Ȱļʇ§Ηǆ�ɵ6ɑ�ͮŜɔð·̄

ͣ�Ȱ˰�ΓʌƑ�”ʋöƊ�ƦƌċȰ�ňɵΓ6

ɑkÆňɵΓ?ÛƦǂťɭ��”ʋöƊƒ͍ĽΓȠ

ȟĮĿ�ͭ̌Ȱ˰�Γ+� ɓ˝͂ΓBƑ�ɓö�Ʀ

Ȱƒ͍ĽȰ�ɵ6ɑ�Γ¢ƒȂ�ɓ���åĞ��  
͟ȆΓǆÄȰˀțΓ˱ŃJ̪�ǇĻSƒ͍ĞƘɻ”ɵ

6ɑΓöƊaʋȰļʇ¬çʇ̷ƥƎƢΓ5ƑƦɂɗ

˛Ä͌´Γ˱˖˒ʋȜːƒ͍ĞƑ�+ˁ˖˒�ˁǴ̣

ȰΓ��Ȝːeƹį”ð·ĞȰ¢�  

c�ɲ˦�

�@ì�ʆâȰɆʚĊɴŃJ˗ÔͬĽ�˖˒¢Ȱƒ

͍ĞΓe;Ȃ�ɓ��ɬƩΓƑŴƠƸȂ˴í�ÔͰ£

ȰɬƩΓʚÕ�ˉĚ^��˖˒ÊΓȀȮ ɓ˖˒�

ʚĳ�ƦɂɗȰ�ˈ˷ȗȂΓ” Tsaknaki ¬ Fernaeus 
[39]�ƾΓ�ò@ì;Ȃ�ɓ��ɬƩΓ5Ƒ)JƑͅ
ö�ð·Ğ��ȰŀȢĘˮΓʌŃJƑͅö�ƒ͍Ğ�

�ȰŀȢĘˮΓþ͌�̨�ț˵âęȰťɭ� 
ȆʌΓ@ìʆâ_ëƸȂˆ͢ΓöƊƦɂɗŏkȰ�ɓ

ȓʫΓ�̵]ƞǹʃđɓͰ£Γ5Ƒǆɓ�ʚĳ�Ƒ

ˢƎ�@ì�Ƒ�ɓ˴íȰ��ɬƩΓʚÕ{̦ƙÔȰ

��˖˒ˮͺ� 
�ÓΓƦɂɗŇMȰƒ͍Ğ˖˒Γȶy�ͅöʔˍ�Ȱ

ɢÙ”ÖøʓΓ¬ˌˍ�ź�Ͱɕ”̥ēȰ˰�Γ͖�

+�Ȱˀ̯ƉęΓ̷ƠʓͲȰ®˺�Ͳˣ�ŜͅƉ£ɠ

�̪�ǇȰ˖˒Γ�;Ȃƥ>ɂɗ�ͺȰĘˮΓʌƦɤ

ò�ˌȂ�ƒ͍Ğ˖˒�Ȱ�I˖˒ɂɗ?ß� 
ƝĥΓƦɂɗȰ�ˈ˷ȗȂ+�¾͵Ε 
1.' Ūk�Iͅö�@ì�Ɗ�ƒ͍Ğ��Ȱ��ɬƩ
�˖˒ɂɗƴ?� 

2.' Ūk�ɓƒ͍ĞȰ˖˒XɬΓ”ȠȟȰ�ƒ͍Ľț
̍�ȰȖȓɵ� 

3.' �ɓ�ƒ͍Ľț̍�Ȱƒ͍Ğ˖˒ΓÛ9ŀȢƊe
)��˖˒ÊΓ+Q̝˓ĶȰ mettle[6]Ȃ?� 

4.' ƒ͍ĞȰ v-tÄŀȢΓþ͌��˖˒Ĉƥ>˔˦ƒ͍
ĞȰBrĳ� 

	�“˩ Acknowledgement 
This research was supported in part by the Ministry of 
Science and Technology of Taiwan (MOST 105-2633-E-
002-001) 

b��ʊƅȗ�

1.' Paul André, Mas L. Wilson, Alistair Russell, Daniel A. 
Smith, Alisdair Owens & M,C, schraefel. 2007. 
Continuum: Designing timelines for hierarchies, 
relationships and scale. In Proceedings of the 20th 
annual ACM symposium on User interface software and 
technology(UIST’07), 101-110.  



2.' Timo Arnall. 2014. Exploring ‘immaterials’: Mediating 
design’s invisible materials. International Journal of 
Design 8, 2: 101-117. 

3.' Backlund, M Gyllensward, A Gustafsson, S Ilstedt 
Hjelm, R Maze & J Redstorm. 2006. Static! The 
aesthetics of energy in everyday things. In Proceedings 
of the Design Research Society International 
Conference.  

4.' Mikhail Bakhtin. 1984. The Dialogical Principle. The 
University of Minnesota Press.  

5.' David Chatting, David S. Krik, Abigail C. Durrant, 
Chris Elsden, Paulina Yurman, Jo-Anne Bichard. 2017. 
Making ritual machines: The mobile phone as a 
networked material for research products. In 
Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems (CHI’ �). 435-447 

6.' Amy Yo Sue Chen & Rung-Huei Liang. 2015. Mettle: 
Reframing messaging as a felt anticipation. In 
Proceedings of the Extended Abstracts on Human 
Factors in Computing Systems (EA CHI’ �). 84-90.  

7.' Paul Dourish. 2001. Where the action is. MIT Press.  

8.' Durr watch� Product. Retrieved from 
http://skrekkogle.com/projects/durr/ 

9.' Ylva Fernaeus and Anna Vallgårda. 2014. Ajna: 
negotiating forms in the making of a musical cabinet. In 
Proceedings of the 2014 conference on Designing 
interactive systems (DIS '14). 915-924.  

10.' Ylva Fernaeus & Petra Sundström. 2012. The material 
move: how materials matter in interaction design 
research. In Proceedings of the Designing Interactive 
System Conference (DIS’12). 486-495.   

11.' Ylva Fernaeus, Martin Jonsson, and Jakob Tholander. 
2012. Revisiting the jacquard loom: threads of history 
and current patterns in HCI. In Proceedings of the 
SIGCHI Conference on Human Factors in Computing 
Systems (CHI '12). 1593-1602.  

12.' Pedro Ferreira, Elsa Vaara, Jarmo Laaksolahti & 
Kristina Höök. 2016. Repurposing bits and pieces of 
the digital. In Proceedings of the SIGCHI Conference 
on Human Factors in Computing Systems (CHI’16). 
840-851. 

13.' William Gaver. 2012. What should we expect from 
research through design? In Proceedings of the SIGCHI 
Conference on Human Factors in Computing Systems 
(CHI'12). 937-946.  

14.' Claudia Hammond. Time Warped: Unlocking the 
mysteries of time perception. 2013. Canongate Books. 

15.' Steven Harrison, Deborah Tatar & Phoebe Sengers. 
2007. The three paradigms of HCI. In Proceedings of 
the SIGCHI Conference on Human Factors in 
Computing Systems (CHI '07).   

16.' Lars Hallnäs & Johan Redström. 2001. Slow 
Technology; Designing for Reflection. Personal and 
Ubiquitous Computing 5, 3: 201-212. 

17.' Lars Hallnäs & Johan Redström. 2002. From use to 
presence: on the expressions and aesthetics of everyday 
computational things. Trans. CHI, 9, 2: 106-124.  

18.' Martin Heidegger. 1962. Being and time, trans. J. 
Macquarrie and E. Robinson. Blackwell. 

19.' Michael Hildebrandt, Alan Dix & Herbert A. Meyer. 
2004. Time design. In Proceedings of the Extended 
Abstracts on Human Factors in Computing Systems 
(CHI EA’04), 1737- 1738.  

20.' Eva Hoffman. Time. 2009. Profile Books.  
21.' Edmund Husserl. 1962. Ideas: General introduction to 

pure phenomenology. trans, Boyce Gibson. Collier. 
22.' Don Ihde. 1986. Experimental Phenomenology: An 

Introduction. Suny Press.  
23.' Don Ihde. 1990. Technology and the Lifeworld. Indiana 

University Press.     
24.' Don Ihde. 1995. Postphenomenology: Essays in the 

Postmodern Context. Retrieved May 15, 2015 from 
https://books.google.com/books?hl=el&lr=&id=l49 
PYEDFSbgC&pgis=1  

25.' Don Ihde. 2007, 1976. Listening and Voice: 
Phenomenologies of Sound. State University of New 
York Press.  

26.' Heekyoung Jung, Shaowen Bardzell, Eli Blevis, James 
Pierce, and Erik Stolterman. 2011. How Deep Is Your 
Love : Deep Narratives of Ensoulment and Heirloom 
Status. 5, 1: 59–71. � 

27.' Elvin Karana, Elisa Giaccardi, Niels Stamhuls & Jasper 
Goossensen. 2016. The tuning of materials: A designer’s 
journey. In Proceedings of the Designing Interactive 
System Conference (DIS’16).  

28.' Ilpo Koskinen, John Zimmerman, Thomas Binder, 
Johan Redstorm and Stephan Wensveen. 2011. Design 
Research through Practice: From the Lab, Field and 
Showroom. Morgan Kaufmann. 

29.' Ann Light. 2006. Adding method to meaing: A 
technique for exploring people’s experience with 
technology. Behaviour & Information Technology 25, 2: 
175-187.  

30.' Moon-Hwan Lee, Oosung Son & Tek-Jin Nam. 2016. 
Patina-inspired personalization: personalizing products 
with traces of daily use. In Proceedings of the Designing 
Interactive System Conference(DIS’16). 251-263.  

31.' Hung-Chi Lee, Wenn-Chieh Tsai, Po-Hao Wang, Rung-
Huei Liang & Jane Hsu. 2014. The reflexive printer: 
Embodying personal memory for social provocation. In 
Proceedings of the 2014 companion publication on 



Designing interactive systems (DIS Companion’14), 97-
100. 

32.' Gilly Leshed & Phoebe Sengers. 2011. “I lie to myself 
that I have freedom in my own schedule”: Productivity 
tools and experiences of busyness. In Proceedings of the 
SIGCHI Conference on Human Factors in Computing 
Systems (CHI’11), 905-914. 

33.' Siân Lindley, Robert Corish, Elas Kosmack Vaara, 
Pedro Ferreira & Vygandas Simbelis. 2013. Changing 
perspectives of time in HCI. In Proceedings of the 
Extended Abstracts on Human Factors in Computing 
Systems (CHI EA’13), 3211- 3214.  

34.' Siân Lindley. 2015. Making time. In Proceedings of the 
18th ACM Conference on supported cooperative work & 
social computing, 1442-1452. 

35.' Miwa Ikemiya & Daniela K. Rosner. Broken probes: 
toward the design of worn media. 2013. Personal and 
Ubiquitous Computing,671-683. 

36.' John McCarthy & Peter Wright. 2004. Technology as 
Experience. The MIT Press. 

37.' William Odom & James Pierce. 2009. Improving with 
age. In Proceedings of the Extended Abstracts on 
Human Factors in Computing Systems (CHI EA ’09). 
3793.  

38.' William Odom, Ron Wakkary, Youn-kyung Lim, 
Audrey Desjardins, Bart Hengeveld & Richard Banks. 
2016. From research prototypes to research product. In 
Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems (CHI’16). 2549-2561.  

39.' James Pierce & Eric Paulos. 2014. Counterfunctional 
things: Exploring possibilities in designing digital 
limitations. In Proceedings of the Designing Interactive 
System Conference (DIS’14). 375-384 

40.' James Pierce. 2009. Material awarness: Promoting 
reflection on everyday materiality. In Proceedings of the 
Extended Abstracts on Human Factors in Computing 
Systems (CHI EA’09). 4459-4464.  

41.' Jamise Pierece & Eric Paulos. 2013. Electric 
materialities and interactive technology.  In Proceedings 
of the SIGCHI Conference on Human Factors in 
Computing Systems (CHI’13). 119-128. 

42.' Richard R. Powell. 2004. Wabi Sabi Simple. Adams 
Media.  

43.' Qieban. Website. Retrieved from 
http://www.qieban.cn/h5/ 

44.' Slowly. App. Retrieved from 
https://www.getslowly.com/zh/ 

45.' Daniela K. Rosner, Miwa Ikemiya, Diana Kim, Kristin 
Koch. 2013. Designing with traces. In Proceedings of 
the SIGCHI Conference on Human Factors in 
Computing Systems (CHI'13). 1649-1658. 

46.' Donald A. Schon. 1983. The Reflective Practitioner. 
Basic books. 

47.' Magdalena Schmid, Sonja Rümelin, & Hendrik Richter. 
2013. Empowering materiality: Inspiring the design of 
tangible interactions. In Proceedings of the 7th 
International Conference on Tangible, Embedded and 
Embodied Interaction (TEI’13). 91-98.  

48.' Mitsutoshi Tanaka(÷Ǻ). 2014. �*ʰʐ�r/. Ƈ
�ĆΕ�ʐ 

49.' Jakob Tholander, Maria Normark & Chiara Rossitto. 
2012. Understanding agency in interaction design 
materials. In Proceedings of the SIGCHI Conference on 
Human Factors in Computing Systems (CHI'12). 2499-
2508.  

50.' Vasiliki Tsaknaki & Ylva Fernaeus. 2016. Expanding on 
wabi-sabi as a design resource in HCI. In Proceedings 
of the Conference on Human Factors in Computing 
Systems (CHI’16). 5970-5983.  

51.' Vasiliki Tsaknaki, Ylva Fernaeus & Martin Jonsson. 
2015. Precious materials of interaction: Exploring 
interactive accessories as jewellery items. Nordes 2015: 
Design Ecologies 1, 6. � 

52.' Anna Vallgarda. 2014. Giving form to computational 
things: Developing a practice of interaction design. 
Personal and Ubiquitous Computing 18, 3: 577-592.  

53.' Anna Vallgarda, Morten Winther, Nina Morch & Edit 
E. Vizer. 2015. Temporal form in interaction design. 
International Journal of Design 9, 3: 1-15.  

54.' Anna Vallgarda & Tomas Sokoler. 2010. A material 
strategy: Exploring material properties of computers. 
International Design Journal 4, 3: 1-14. 

55.' Tsai, W. C., Wang, P. H., Lee, H. C., Liang, R. H., and 
Hsu, J. (2014). “The reflexive printer: toward making 
sense of perceived drawbacks in technology-mediated 
reminiscence,” in Proceedings of the 2014 conference 
on Designing interactive systems (DIS’14). 995–1004. 

56.' Mikael Wlberg, Joflsh Kaye & Peter Thomas. 2013. 
PUC theme issue: Material interactions. Personal and 
Ubiquitous Computing 18, 3: 573-576.  

57.' Mikael Wlberg. 2014. Methodology for materiality: 
interaction design research through a material lens. 
Personal and Ubiquitous Computing 18, 3: 625-636. 

58.' Salu Ylirisku, Virtu Halttunen and Johanna Nuojua. 
2009. Framing design in the third paradigm. In 
Proceedings of the SIGCHI Conference on Human 
Factors in Computing Systems (CHI’09). 1131-1140.  

59.'˳ÿǿ�̹/ƨúͪ(˭). 2009. ͗ʉɍ˲. �ȁΕʠ
ˬ. 


