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΃�Γʴ�”�ˎĳȰ˝͂Γ�ʌʚ��˟͸Êõŏk


¢m^Ͱ£Ȱ̓ΐΓ�ƞƑö˟͸ÊȰ̓ˈ˷ȗ���

¢ƒΓ+�aɓͰ£Ȱɂɗ¦țΓ�¥ʵèˎĳ”�ˎ

ĳȰ˸ƆΓƙƑþ͌�ɓö˞ę[4]Ȱɂɗľē� 
¢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�Ȱɵ΃̭ɒΓ̓Ƈ˔

˦@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

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

ęΓȠȟ�ɓļ˫tȩ�ȰĽ�� 
͏Ɗƒ͍ĽȰ˰�ΓÆɂɗ͸Ê�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”3ơ΁̯ɲ¡Γ˟

ƒ͊¦ț�ɓ�ǛƠåł�ǛƠåʆ�ǛƠǖĴ�Ȱƒ

͊͡ĞΓÛ�ÄΕ 

 
Figure 2 oȑƒ͍͡Ğ˖˒ȒΓɲ¡Ŝͅ”3ơ΁̯��

̟̭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”Ċ͸ɥ¸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




I͘ǍöƊƒ͍ț̍ɵ΃ȰɥƏ̈́ˀΓ���”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�Ŷ
8Ȱ�ΓȠȟ�ɓöƊƥ

>ȰØŧĽΓȀȮkǐ6�”ʋͰöȩ�Ȱ
¢�ŀ� 

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

̏ȓqȰƑΓ�”ʋ 4ƞ
NȰƄʓͲkțȰǂƄΓǑ
̏˾>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���PDŃď΍Ȱ�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�īˍĦ
ƑģčͭΓS�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

ͲƻƒŃJƞ
ʡ�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 4ˠȂƒ͍͋Γ
N>¿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'
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