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1

N O I S E  C O M P O S I T I O N
A Story of Co- Design and Relationality

Steven Hammer
Saint Joseph’s University

https:// doi .org/ 10 .7330/ 9781646422586 .c001

T H I S  I S  A  S TO RY

7KLV� LV�D�VWRU\�DERXW�RWKHU�SHRSOHV
�ERGLHV�DQG�DERXW�P\�RZQ�DWWHPSWV�
WR� HQJDJH� ZLWK� ERGLHV� DQG� SHUVRQV� ZLWK� FDUH�� HPSDWK\�� DQG� FUHDWLYLW\��
6RPHWLPHV� ,� WHOO� WKLV� VWRU\� DV� D� UHVHDUFKHU� DQG� WHDFKHU� ZKR� ZDQWV� WR�
PDNH�P\�VWXGHQWV�PRUH�FDUH��IXO�WKLQNHUV�DQG��FR�GHVLJQHUV�DQG�FLWL]HQV��
VRPHWLPHV�,�WHOO�WKLV�VWRU\�DV�D�SDUHQW�GHVSHUDWH�WR�H[FKDQJH�H[SUHVVLRQV�
RI�ORYH�DQG�DIIHFWLRQ�ZLWK�D�FKLOG�ZKR�GRHV�QRW�VSHDN�WUDGLWLRQDOO\��WU\LQJ�
WR�XQWDQJOH�P\VHOI�IURP�WKH�QRWLRQ�WKDW�WKH�KLJKHVW��PRVW�FRPSOH[�IRUPV�
RI�H[SUHVVLRQ�DUH�LQ�WKH�VNLOOIXO�DUUDQJHPHQW�DQG�GHOLYHU\�RI�IRUPDO�ODQ�
JXDJH��7KH�VDOLHQW�FKDUDFWHULVWLF�RI�WKHVH�YRLFHV��KRZHYHU��LV�WKDW�WKH\�DUH�
P\�RZQ��DQG�WKHUHIRUH�H[WUDRUGLQDULO\�OLPLWHG�ERWK�LQ�XQGHUVWDQGLQJ�WKH�
H[SHULHQFHV�RI�RWKHUV�DQG�UHJXODWLQJ�P\�RZQ�REMHFWLYLW\�� LI�VXFK�D�WKLQJ�
FDQ�HYHQ�H[LVW�LQ�RXU�ZRUN��7KHUHIRUH��,�ZLOO�DWWHPSW�KHUH�WR�QHLWKHU�VSHDN�
WR� RWKHUV
� H[SHULHQFHV� QRU� DYRLG� HPRWLRQDO� DWWDFKPHQW� WR� ERGLHV� DQG�
SURMHFWV��,QVWHDG��,�KRSH�WKDW�,�DP�DEOH�WR�WHOO�VWRULHV�WKDW�KHOS�FRQYH\�ZKDW�
,�KDYH�OHDUQHG�E\�OLVWHQLQJ�WR�WKH�ERGLHV�,�ILQG�P\VHOI�LQ�UHODWLRQVKLS�ZLWK�

O R I G I N  S TO R I E S

,� ZDV� VFKHGXOHG� WR� WHDFK� D� VSHFLDO� WRSLFV� FRXUVH� D� IHZ� \HDUV� DJR�� DQG�
,� KDG� ORQJ� ZDQWHG� WR� GHVLJQ� D� FRXUVH� LQ� VRXQG�PXVLFDO� LQVWUXPHQW�
GHVLJQ��PRVW�RI�P\�UHVHDUFK�UHYROYHV�DURXQG�WKH�ZD\V�WKDW�FRPSRVLWLRQ�
LQVWUXPHQWV�VKDSH�RXU�SURFHVVHV�DQG�ILQLVKHG�ZRUNV��DQG�WKH�ZD\V�WKDW�
JOLWFK�DUW��GLUW\�QHZ�PHGLD��DQG�QHZ�PDWHULDOLVPV�FDQ�KHOS�XV�UHWKLQN�
FRPSRVLWLRQ��RXU�ERGLHV��DQG�RXU�SHUFHSWLRQV�RI�HPHUJLQJ�WHFKQRORJLHV��
,�KDG�DOVR�EHHQ�DEOH�WR�FRQQHFW�ZLWK�DQ�DUWV�RUJDQL]DWLRQ�LQ�3KLODGHOSKLD�
GHGLFDWHG� WR� FUHDWLQJ� DQ� kLQFOXVLYH� DQG� LQWHJUDWHG� HQYLURQPHQWy� LQ�
ZKLFK� DUWLVWV� ZLWK� GLVDELOLWLHV� FDQ� FROODERUDWH�� OHDUQ�� DQG� QHWZRUN�� ,�
SURSRVHG�D�FROODERUDWLRQ�EHWZHHQ�PHPEHUV�RI�WKH�FROOHFWLYH�LQWHUHVWHG�
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30  S T E V E N  H A M M E R

LQ�PXVLFDO�LQVWUXPHQW�GHVLJQ�DQG�VWXGHQWV�LQ�P\�VSHFLDO�WRSLFV�FRXUVH��
WLWOHG�3K\VLFDO�&RPSXWLQJ� DQG�$FFHVVLELOLW\�� DQG� LW�ZDV� DSSURYHG��7KH�
FRXUVH�GHVFULSWLRQ�UHDG�

3K\VLFDO� FRPSXWLQJ�JUDQWV�XV� WKH�DELOLW\� WR� UHWKLQN� WKH�ZD\V�ZH� LQWHUDFW�
ZLWK�ERWK�GLJLWDO�V\VWHPV�DQG�WKH�SK\VLFDO�ZRUOG��,Q�WKLV�FRXUVH��VWXGHQWV�
ZLOO�ILUVW�OHDUQ�WKH�EDVLFV�RI�$UGXLQR�PLFUR��FRQWUROOHU�KDUGZDUH�DQG�SUR�
JUDPPLQJ�LQ�WKH�FRQWH[W�RI�PXVLF�DQG�VRXQG��EDVHG�DUW��7KHQ��FROODERUDW�
LQJ�ZLWK�SHUVRQV�ZLWK�GLVDELOLWLHV� LQ�3KLODGHOSKLD�� VWXGHQWV�ZLOO�FR��FUHDWH�
$UGXLQR��EDVHG� LQVWUXPHQWV��DSSO\�DQG�H[SDQG�XSRQ�WKHLU�NQRZOHGJH�RI�
GLVDELOLW\� DQG�DFFHVVLELOLW\�� DQG�DVVLVW� LQ�RUJDQL]LQJ�D� FRPPXQLW\�SHUIRU�
PDQFH�HYHQW��1R�SUHYLRXV�H[SHULHQFH�ZLWK�SK\VLFDO�FRPSXWLQJ�RU�PXVLF�LV�
QHFHVVDU\�WR�WDNH�WKLV�FRXUVH��RQO\�LQWHUHVW�LQ�DQG�FRPPLWPHQW�WR�ZRUNLQJ�
LQ�D�GLYHUVH�DQG�FROODERUDWLYH�HQYLURQPHQW�

$V� ,�SUHSDUHG� WKH�FRXUVH��UHDGLQJV�� VFDøROGLQJ�NQRZOHGJH�DQG� VNLOOV��
HWF���,�ZDQWHG� WR�oUVW� HQVXUH� WKDW�ZH� FDUHIXOO\� FRQVLGHUHG�DQG� UHFRQ�
VLGHUHG�WKH�QRWLRQV�RI�GLVDELOLW\��QRLVH��DQG�ERGLHV��7KLV�LV��,�KRSH��KRZ�
,�PLJKW�FRQWULEXWH�VRPHWKLQJ�PHDQLQJIXO�WR�WKLV�FROOHFWLRQ��VXJJHVWLQJ�
WKDW� EHIRUH�ZH� EXLOG� WHFKQRORJLHV�PHDQW� WR� LQWHUIDFH�ZLWK� ERGLHV�� ZH�
PLJKW�oUVW�WKLQN�YHU\�FDUHIXOO\�DQG�relationally�DERXW�FXUDWRULDO�UHVSRQ�
VLELOLW\�DQG�HWKLFV��7KH�ZD\V�WKRVH�ERGLHV�DUH�IUDPHG��HVSHFLDOO\�LQ�UHOD�
WLRQ�WR�LGHDV�FHQWUDO�WR�WHFKQRORJLFDO�FRQFHUQV�VXFK�DV�IXQFWLRQ�DOLW\���
EURNHQQHVV��GLVDELOLW\��DGDSWDELOLW\��HWF��/LNH�VR�PXFK�FDUHIXO�ZRUN�GRQH�
EHIRUH� WKLV�SURMHFW�� LQFOXGLQJ� WKDW�RI�0LFKDHO�0F$OOLVWHU��(ODLQH�<XHQ��
DQG�6WXDUW�%XVK��ëéêë��ZRUNLQJ�ZLWK�PDQ\�RI�WKH�VDPH�SDUWLFLSDQWV�LQ�
3KLODGHOSKLD��,�ZDQWHG�WR�HQVXUH�WKDW�WKLV�FRXUVH�ZDV�QRW�VHHQ�PHUHO\�DV�
DQ�RSSRUWXQLW\�WR�VHUYH��RIWHQ�UHDG��VDYH��2WKHUV��EXW� LQVWHDG�DV�D�FR��
GHVLJQ�SDUWQHUVKLS�ê�7KDW�LV�ZKDW�WKLV�FKDSWHU�LV�UHDOO\�DERXW��,I�ZH�DUH�WR�
ZRUN�ZLWK�ERGLHV��HVSHFLDOO\� WKRVH�ERGLHV�RXU�FXOWXUH�KDV�FODVVLoHG�DV�
kGHoFLHQWy��KRZ�GR�ZH�ZRUN�ZLWK�FDUH"�+RZ�GR�ZH�ZRUN�DQG�FR��GHVLJQ�
ZLWK�SHRSOH��QRW�WKHLU�GLDJQRVHV"

,�PHDQ�WR�VXJJHVW�WKDW�ZKLOH�WHDFKLQJ�FULWLFDO�PDNLQJ�FHUWDLQO\�LQYROYHV�
OHDUQLQJ�QHZ�WHFKQLFDO�VNLOOV��KDUGZDUH��VRIWZDUH��WHFKQLTXHV��HWF����LW�LV�
DOVR� DQ� HWKLFDO� SUDFWLFH�� 7KH� HWKLFDO� FRQVLGHUDWLRQV� YDU\� FRQWH[WXDOO\�
E\� FRXUVH�� IRFXV�� SDUWLFLSDQW� LGHQWLW\�� UHVHDUFKHU� LGHQWLW\�� DQG� FRXQW�
OHVV�RWKHU�IDFWRUV��EXW�KHUH�,�ZLOO�WHOO�WKH�VWRULHV�RI�P\�RZQ�DSSURDFK�WR�
HWKLFDO�LQVWUXPHQW�FR��GHVLJQ�SUDFWLFHV��FDOOLQJ�RXW�D�IHZ�SUREOHPDWLF��\HW��
SUROLILF� V\PSWRPV� RI� RXU� FXOWXUH� DQG� VXJJHVWLQJ� DOWHUQDWLYHV�� %XW� WKLV�
VWRU\��WKH�VWRU\�RI�WKH�WHDFKHU�WU\LQJ�WR�GHVLJQ�D�JUHDW�FRXUVH��RU�HYHQ�
WKH� VWRU\� RI� WKH� UHVHDUFKHU� SRLQWLQJ� RXW� VRPH� SUREOHPDWLF� DVSHFW� RI�
FXOWXUH��LV�QRW�ZKHUH�WKLV�VWRU\�EHJLQV�RU�ZK\�LW�LV�LPSRUWDQW�HQRXJK�WR�
ZULWH�DERXW�RU�SXUVXH�
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Noise Composition  31

0\�VRQ��5RZDQ��ZDV�ERUQ�GXULQJ�D�EOL]]DUG�LQ�)DUJR��1RUWK�'DNRWD�
DV� WKH�\HDU�ëéêé�ZDV�QHDULQJ� LWV�HQG��+LV�ELUWK�DQG�HDUO\� LQIDQF\�ZHUH�
XQUHPDUNDEOH� IURP� D� PHGLFDO��VFLHQWLILF� SHUVSHFWLYH�� KH� GLG� PRVW� RI�
WKH�WKLQJV�WKDW�W\SLFDO�\RXQJ�KXPDQV�GR��+H�DWH�DQG�VOHSW��KH�EURXJKW�
MR\� DQG� VOHHSOHVVQHVV� WR�KLV� IDPLO\�� KH�GLVFRYHUHG�KLV� ERG\� DQG�EHJDQ�
HVWDEOLVKLQJ� UHODWLRQVKLSV� ZLWK� RWKHU� ERGLHV� DQG� PDWHULDOV�� $QG� DV� LV�
W\SLFDO�IRU�WKRVH�ZKR�ILQG�WKHPVHOYHV�LQ�WKH�FXOWXUH�RI�UHSURGXFWLRQ��KLV�
PRWKHU�DQG�,�FDXWLRXVO\��EXW��HDJHUO\�GLVFXVVHG�DQG�UHVHDUFKHG�TXHVWLRQV�
OLNH�k:KDW�LV�KDSSHQLQJ�DW�x�PRQWKV"y�RU�k:KHQ�GR�FKLOGUHQ�VWDUW�ZDON�
LQJ"y�:H�XQGHUVWRRG�WKDW� WKHUH� LV�URRP�IRU� LQGLYLGXDOLW\��EXW�ZH�ZRQ�
GHUHG�DQG�ZH�WDONHG�ZLWK�RWKHU�SDUHQWV�DQG�ZH�YDOXHG�WKLQJV�OLNH�HDUO\�
GHYHORSPHQW��:H� LQKHULW� DQG� �UH�EXLOG� QRUPV� DQG� �UH�WHOO� VWRULHV� RI�
ERGLHV��WKRVH�WKDW�DUH�advanced�RU�on track�RU�behind��:KDW�LV�normal�DQG�
ZKDW�LV�QRW��ZKHQ�WR�ZRUU\��ZKHQ�WR�VHHN�KHOS��$IWHU�VHYHUDO�PRQWKV�RI�
OLIH��5RZDQ�EHJDQ�WR�deviate��D�OLWWOH�DW�ILUVW��PLVVLQJ�VRPH�RI�WKHVH�FKHFN�
SRLQWV�� 7KLQJV� OLNH� KROGLQJ� KLV� KHDG� XS� DQG� FUDZOLQJ��:H� FRPSDUHG�
KLV�SURJUHVV��DQG�LQFUHDVLQJO\�KLV�lack�RI�SURJUHVV��WR�WKDW�RI�KLV�ROGHU�
VLVWHU��ZRQGHULQJ�ZKDW�ZDV�wrong��'RFWRUV�FRQILUPHG�WKDW�KLV�SURJUHVV�
ZDV�LQGHHG�deficient��EXW�QRW�WR�ZRUU\�

:KHQ� 5RZDQ� ZDV� DERXW� QLQH�PRQWKV� ROG�� ZH� EHFDPH� LQFUHDVLQJO\�
FRQFHUQHG� DERXW�KLV� GHYHORSPHQW� DQG�PDGH� DQ� DSSRLQWPHQW� IRU� WKH�
IROORZLQJ� PRUQLQJ�� %XW� EHIRUH� WKH� PRUQLQJ� FDPH�� 5RZDQ
V� VHL]XUHV�
EHJDQ�� +XQGUHGV� RI� WKHP� SHU� GD\� DW� WKH� EHJLQQLQJ�� VR�PDQ\� WKDW� LW�
EHFDPH�GLIILFXOW�WR�WHOO�ZKDW�ZDV�D�VHL]XUH�DQG�ZKDW�ZDV�QRW��What was sig-

nal and what was noise��$IWHU�D�IHZ�GD\V�LQ�WKH�KRVSLWDO��D�QHUYRXV�GRFWRU�
HQWHUHG�WKH�URRP�DQG�VDLG�WKDW�DIWHU�UHYLHZLQJ�DOO�WKH�GDWD��WKH�WHDP�KDG�
FRQILUPHG� 5RZDQ
V� GLDJQRVLV� DV� OLVVHQFHSKDO\�� RU� kVPRRWK� EUDLQ�y�+H�
VKRZHG�XV�VFDQV�RI�5RZDQ
V�EUDLQ�ZLWK�FRPSDULVRQV�VR�ZH�FRXOG�VHH�KRZ�
LW�GHYLDWHG�IURP�D�W\SLFDO�EUDLQ��+H�KDQGHG�XV�D�ZDUP��IUHVKO\�SULQWHG�
KDQGRXW�H[SODLQLQJ�KLV�GLDJQRVLV�DQG�SURJQRVLV�DQG�OHIW�WKH�URRP�

'LDJQRVLV��7KH�LGHQWLILFDWLRQ�RI�WKH�QDWXUH�RI�DQ�LOOQHVV�RU�RWKHU�SUREOHP�
E\� H[DPLQDWLRQ� RI� WKH� V\PSWRPV�� 2ULJLQ�� /DWH� êðWK� FHQWXU\�� PRGHUQ�
/DWLQ�� IURP�*UHHN�� IURP� GLDJLJQƺVNHLQ� kGLVWLQJXLVK�� GLVFHUQ�y� IURP� GLD�
kDSDUWy���JLJQƺVNHLQ�kUHFRJQL]H��NQRZ�y��2[IRUG�8QLYHUVLW\�3UHVV�ëéëéD�

3URJQRVLV��7KH�OLNHO\�FRXUVH�RI�D�GLVHDVH�RU�DLOPHQW��2ULJLQ��0LG�êðWK�FHQ�
WXU\��YLD�ODWH�/DWLQ�IURP�*UHHN�SURJQƺVLV��IURP�SUR���kEHIRUHy���JLJQƺVNHLQ�
kNQRZ�y��2[IRUG�8QLYHUVLW\�3UHVV�ëéëéF�

7KLV�VWRU\�LV�ORQJ�DQG�VWLOO��XQIROGLQJ��EXW�LQ�VKRUW��ZH�OHDUQHG�KRZ�5RZDQ
V�
ERG\��GXH�WR�D�UDWKHU�P\VWHULRXV�DQG�UDUH�JHQHWLF�FKDUDFWHULVWLF��IDLOHG�WR�
W\SLFDOO\�SRVLWLRQ�KLV�EUDLQ�WLVVXH�UHVXOWLQJ�LQ�DQ�REVHUYDEOH�kDSDUWQHVVy�
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32  S T E V E N  H A M M E R

�GLDJQRVLV���DQG�KRZ� WKDW�DSDUWQHVV�ZRXOG�UHVXOW� LQ�PRUH�FRQFUHWH�RU�
IXQFWLRQDO�VRFLDO�DSDUWQHVV��+H�ZRXOG�QRW�ZDON�RU�WDON��DQG�KLV�GHDWK�ZDV�
VRPHWKLQJ�ZH�ZHUH�WROG�WR�kVWDUW�WKLQNLQJ�DERXWy��SURJQRVLV���7KH�SLHFH�
RI�SDSHU�DQG�WKH�ZRUGV�IURP�WKH�GRFWRU�VHHPHG�WR�VLPXOWDQHRXVO\�HDVH�
DQG�UDLVH�FRQFHUQ��FRPIRUW��DQG�IULJKWHQ��2U�DV�(OL�&ODUH��ëéêð��VR�DSWO\�
DUWLFXODWHV��k'LDJQRVLV�ZLHOGV�LPPHQVH�SRZHU��,W�FDQ�SURYLGH�XV�DFFHVV�WR�
YLWDO�PHGLFDO�WHFKQRORJ\�RU�VKDPH�XV��UHYHDO�D�SDWK�WRZDUG�OHVV�SDLQ�RU�
JHW�XV�ORFNHG�XS��,W�RSHQV�GRRUV�DQG�VODPV�WKHP�VKXWy��íê��

7KLV�SUREDEO\�UHDGV�DV�D�SUHWW\�VDG�VWRU\��,W�IHOW�UHDOO\�VDG�DW�WKH�WLPH��
(YHQ�DV�,�ZULWH�WKLV�FKDSWHU�DV�D�PHDQV�WR�UHIUDPH�FRQFHSWV�OLNH�GLVDELOLW\��
WKH� GHILFLHQF\�PRGHO�� DGDSWLYH� WHFKQRORJLHV�� DQG� VR� RQ�� ,� H[SHULHQFH�
VRPH�VDGQHVV��$Q�KRQHVW�DVVHVVPHQW��KRZHYHU��LQ�WKH�PRQWKV�DQG�\HDUV�
WKDW�IROORZHG�KLV�GLDJQRVLV�UHYHDOV�WR�PH�WKDW�WKDW�PXFK�RI�P\�VDGQHVV�
UHVXOWV�IURP�P\�RZQ�LPSOLFLW�LQYHVWPHQW�LQ�ZKDW�,�ZLOO�FDOO�KHUH�the myth 

of noiselessness��WKH�SHUVLVWHQW�P\WK�WKDW�V\VWHPV��QHWZRUNV��DQG�WKH�QRGHV�
WKDW�FRPSULVH�WKHP�VRPHKRZ�KROG�QRW�RQO\�WKH�SRWHQWLDO�IRU�SXULW\�DQG�
IXQFWLRQDOLW\��EXW�WKDW�WKLV�LV�WKHLU�W\SLFDO�DQG�SUHIHUUHG�VWDWH�RI�EHLQJ��,Q�
RWKHU�ZRUGV��VRPHë�RI�P\�VDGQHVV�ZDV�OHVV�URRWHG�LQ�HPSDWK\�IRU�5RZDQ
V�
SUHVHQW�VWDWH�RI�ZHOOQHVV�DQG�PRUH�WLHG�WR�WKH�PRXUQLQJ�RI�KLV� W\SLFDO�
GHYHORSPHQW�DQG�DELOLWLHV��7KDW�LV�UDWKHU�GLIILFXOW�WR�DGPLW��EXW�LW�LV�KRQ�
HVW�DQG�EHDUV�LQIOXHQFH�WR�P\�LGHDV�KHUH�

,Q�WKLV�FKDSWHU��,�ZLOO� WDON�DERXW�VRPH�LGHDV�,�KDG�WR�UHWKLQN�WR�EH�D�
EHWWHU�SDUHQW��WHDFKHU��DQG�LQVWUXPHQW��FR�GHVLJQHU��)LUVW��,�ZLOO�XQSDFN�
WKH�QRWLRQ�RI�WKH�myth of noiselessness��SUREOHPDWL]LQJ�ZKDW�VRPH�FDOO�WKH�
GHILFLHQF\�PRGHO�RI�XQGHUVWDQGLQJ�ERGLHV�DQG�WHFKQRORJLHV��6HFRQG��,�
ZLOO�RIIHU�D�FULWLTXH�RI�kDGDSWLYHy�WHFKQRORJLHV�DQG�VXJJHVW�WKDW�LQVWHDG�
RI�FR��GHVLJQLQJ�ZLWK�WKH�LQWHQWLRQ�RI�KHOSLQJ�GHYLDQW�ERGLHV�SHUIRUP�WUD�
GLWLRQDO�WDVNV�RQ�SDVVLYH�LQVWUXPHQWV��ZH�FR��GHVLJQ�UHODWLRQVKLSV�EHWZHHQ�
KXPDQ�DQG�QRQKXPDQ�ERGLHV��)LQDOO\��,�ZLOO�YHQWXUH�GHHSHU�LQWR�LQVWUX�
PHQW�FR��GHVLJQ�SKLORVRSK\��SUDFWLFHV�,�KDYH�XQGHUWDNHQ�ERWK�ZLWK�5RZDQ�
DQG�LQ�WKH�3K\VLFDO�&RPSXWLQJ�DQG�$FFHVVLELOLW\�FRXUVH�DQG��,�KRSH��RIIHU�
XVHIXO�DSSURDFKHV�WR�WKRVH�LQWHUHVWHG�LQ�GRLQJ�ZRUN�LQ�WKHVH�FRQWH[WV�

T H E  M Y T H  O F  N O I S E L E S S N E S S

:KHQ�,�ZULWH� WKDW� VRPH�RI�P\�VDGQHVV� VXUURXQGLQJ�5RZDQ
V�GLDJQRVLV�
ZDV�D�UHVXOW�RI�ZKDW� ,�DP�FDOOLQJ� the myth of noiselessness�� ,�PHDQ�WR�VD\�
WKDW� WKH� DFW� RI� GLDJQRVLV��PHGLFDOO\� DQG� OHJDOO\� FKDQJLQJ� KLV� VWDWXV�
RI� DSDUWQHVV��UHYHDOV� D� VHW� RI� FXOWXUDO� YDOXHV� WKDW� ERWK� SULYLOHJHV� DQG�
DVVXPHV� WKDW� V\VWHPV� �IURP�KXPDQ�ERGLHV� WR� ODSWRSV� WR� VRFLDO� LQVWLWX�
WLRQV��DQG� WKHLU�FRPSRQHQWV�SRVVHVV� WKH�SRWHQWLDO�DQG�SUHIHUHQFH� IRU�
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SXULW\� DQG� IXQFWLRQDOLW\�� ,� VRPHKRZ� EHOLHYHG� WKDW� KLV� ERG\��PD\EH� DOO�
ERGLHV��KDG�WKH�SRWHQWLDO�IRU�SXUH�IRUP�DQG�IXQFWLRQ��7KDW�WKHVH�GHYLD�
WLRQV�ZHUH� VRPHKRZ�XQMXVW��$� ORW�RI�SHRSOH�UHDFWHG� WKLV�ZD\�ZKHQ�ZH�
WROG�WKHP�DERXW�5RZDQ��WKDW� LW�ZDV�VRPHKRZ�XQIDLU�RU�VXUSULVLQJ�WKDW�
WKLV�KDSSHQHG��WKDW�KLV�ERG\�ZDV�WKLV�ZD\��7KH�P\WK�RI�QRLVHOHVVQHVV�KDV�
JLYHQ�IRONV�D�ORW�RI�VWUDQJH�LGHDV�DERXW�ZKDW�LV�IDLU�DQG�ZKDW�LV�QRW�

:H�FDQ�VHH�WKLV�P\WK�SHUIRUPHG�DQG�HQIRUFHG�LQ�D�YDULHW\�RI�FRQWH[WV��
EXW�SHUKDSV�ZH�VKRXOG�EHJLQ�ZLWK�D�GLVFXVVLRQ�RI�MXVW�ZKDW�QRLVH�LV��RU�
DW� OHDVW�ZKDW� LW�KDV�FRPH� WR�PHDQ� LQ�UHODWLRQ� WR� WHFKQRFXOWXUDO�GHVLUH�
DQG�H[SHFWDWLRQV��(W\PRORJLFDOO\��QRLVH�FRPHV�IURP�WKH�/DWLQ�nausea��WR�
GHQRWH�XSVHW��PDODLVH��VHDVLFNQHVV��$QJOR��1RUPDQ�IRU�GLQ��GLVWXUEDQFH��
XSURDU��EUDZO��DQG�GLVTXLHW��DQG�2OG�)UHQFK�IRU�TXDUUHO�RU�GLVWXUEDQFH�
�2[IRUG�8QLYHUVLW\�3UHVV�ëéëéE���$�FRPPRQ�ZRUNLQJ�GHILQLWLRQ�RI�QRLVH�
LV�VRPH�YDULDWLRQ�RI�QRLVH�DV�D�SKHQRPHQRQ�WKDW�FUHDWHV�GLVSOHDVXUH��RU�
QRLVH�VLPSO\�DV�DQ�kXQZDQWHG�RU�XQGHVLUHG�VRXQGy��.HUVH�êòðî��7D\ORU�
êòðé���7KHVH�GHILQLWLRQV��ZKLOH�QRW�DOZD\V�XVHIXO�ì�VHHP�IDLU�HQRXJK�IRU�
SXUSRVHV�RI� WKLV�GLVFXVVLRQ��1RLVH� LV� WKDW� HYHU��SUHVHQW�SDUW�RI� OLIH� WKDW�
FRQIOLFWV�ZLWK�RXU�GHVLUHV��WKDW�XSVHWV�VRPH�SHDFH�ZH�KDYH��WHPSRUDULO\��
DFKLHYHG�� 7KH� SUREOHP� DULVHV�� WKRXJK�� ZKHQ� ZH� EHJLQ� FRQFHLYLQJ� RI�
QRLVH�QRW�DV�kSDUW�RI�OLIHy�EXW�DV��D��D�SKHQRPHQRQ�VHSDUDWH�IURP�VLJQDO�
DQG��E��D�SKHQRPHQRQ�ZH�FDQ��DQG�VKRXOG��H[FLVH�IURP�WKDW�ZKLFK�ZH�
GHVLUH��kVLJQDOy��ZLWK�WKH�ULJKW�WHFKQRORJLHV�

0DQ\�GLVFXVVLRQV� RI�QRLVH� EHJLQ�ZLWK�� RU� DW� OHDVW� UHIHU� WR�� DQ� LQIOX�
HQWLDO� SDSHU� WKDW� VKDSHG�QRW� RQO\� FRQFHSWLRQV� RI� QRLVH�� EXW�PXFK� RI�
FRQWHPSRUDU\� WHFKQRFXOWXUH�� &ODXGH� 6KDQQRQ
V� �êòíñ�� DUWLFOH� WLWOHG�
k$� 0DWKHPDWLFDO� 7KHRU\� RI� &RPPXQLFDWLRQ�y� LQ� ZKLFK� KH� IRXQGV�

Figure 1.1. Claude Shannon’s general communication model (courtesy of Wikipedia, 

public domain).
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LQIRUPDWLRQ� WKHRU\�� LQWURGXFHV� WKH� ELW� DV� D� XQLW� RI� LQIRUPDWLRQ�� GLV�
FXVVHV�HQWURS\�DQG�UHGXQGDQF\��DQG�PRUH��%XW�RI�QRWH�KHUH�LV�WKDW�KH�
LOOXVWUDWHV� DQG� GHVFULEHV� D� kJHQHUDO� FRPPXQLFDWLRQ� V\VWHPy� LQ� ZKLFK�
PHVVDJHV� DUH� VHQW� DV� VLJQDOV� IURP� VRXUFH� WR� GHVWLQDWLRQ�� 7KH� QRWDEOH�
FKDUDFWHU��DW�OHDVW�WR�WKH�FXUUHQW�GLVFXVVLRQ��LV�WKH�k12,6(�6285&(�y

7KH�WURXEOH�ZLWK�6KDQQRQ
V�PRGHO�DV�DSSOLHG�WR�QRLVH�broadly�LV�WKH�
VWLOO��SUHYDOHQW� LGHD�RI�QRLVH�DV�DQ�RXWVLGH�HQWLW\� WKDW�GLVUXSWV�DQ�RWKHU�
ZLVH� QRLVHOHVV� QHWZRUN� RI� DJHQWV� DQG� SURFHVVHV�� 3HUKDSV� \RX
YH� KHDUG�
WKH�SKUDVH�kVLJQDO��WR��QRLVH�UDWLR�y�7KHUH�VWLOO�H[LVWV�D�VWURQJ�VHSDUDWLRQ�
EHWZHHQ�WKH�QRWLRQV�RI�VLJQDO�DQG�QRLVH��LQ�WKH�VDPH�ZD\�WKDW�ZH�GLVWLQ�
JXLVK�PLQGq�ERG\�� SXEOLFq�SULYDWH�� DQG� VR� RQ�� 7KH� VHSDUDWLRQ� RI� QRLVH�
DQG�VLJQDO��WKRXJK��DW�OHDVW�DV�ZH�PRYH�IURP�D�PDWKHPDWLFDO�WR�UKHWRUL�
FDO�PRGHO� RI� FRPPXQLFDWLRQ�� LV� ERWK� DUELWUDU\� DQG�SROLWLFDO�� ,Q�RWKHU�
ZRUGV��noises are signals, signals are noises��7KHUH�LV�QR�LQKHUHQW�FKDUDFWHU�
LVWLF�RI�VRQLF��RU�RWKHUZLVH��SKHQRPHQD�WKDW�PDNHV�LW�QRLVH��DQG�WKHUH�LV�
QR�V\VWHP�WKDW�LV�IUHH�IURP�LQWHUUXSWLRQV��GLVUXSWLRQV��FRUUXSWLRQV��DQG�
WKH�FRUUHVSRQGLQJ�ZRUN�LW�UHTXLUHV�WR�UHVROYH�WKHP��<HW�PDQ\�VWLOO�WDON�RI�
QRLVH�DV�WKRXJK�LW�LV�D�GLVWLQFW�DQG�VHSDUDWH�HYHQW�DJHQW�WKDW�VSRLOV�WKH�
FRPPXQLFDWLRQ�SDUW\��7KLV�LV�WKH�P\WK�RI�QRLVHOHVVQHVV��,W�LV�SHUYDVLYH��
DYDLODEOH�LQ�QHDUO\�HYHU\�DGYHUWLVHPHQW�IRU�FRQWHPSRUDU\�GLJLWDO�GHYLFHV��
,W� LV� WKH� SURPLVH� RI� IXQFWLRQDOLW\�� WKH� LQFUHDVLQJO\� FOHDQ� DQG�SROLVKHG�
LQWHUIDFHV��DQG�WKH�GHFUHDVLQJ�DELOLW\�RI�XVHUV�WR�XQGHUVWDQG�RU�PRGLI\�
GLJLWDO�WRROV�

5RVD�0HQNPDQ��ëéêé��ZULWHV�RI�WKLV�FXOWXUDO�REVHVVLRQ�ZLWK�QRLVHOHVV�
QHVV�LQ�KHU�IRUPXODWLRQ�RI�JOLWFK�VWXGLHV�

7KH�GRPLQDQW��FRQWLQXLQJ�VHDUFK�IRU�D�QRLVHOHVV�FKDQQHO�KDV�EHHQ��DQG�
ZLOO�DOZD\V�EH�QR�PRUH�WKDQ�D�UHJUHWWDEOH�� LOO��IDWHG�GRJPD��(YHQ�WKRXJK�
WKH� FRQVWDQW� VHDUFK� IRU� FRPSOHWH� WUDQVSDUHQF\� EULQJV� QHZHU�� kEHWWHUy�
PHGLD��HYHU\�RQH�RI�WKHVH�QHZ�DQG�LPSURYHG�WHFKQRORJLHV�ZLOO�DOZD\V�KDYH�
WKHLU� RZQ� ILQJHUSULQWV� RI� LPSHUIHFWLRQ�� :KLOH� PRVW� SHRSOH� H[SHULHQFH�
WKHVH�ILQJHUSULQWV�DV�QHJDWLYH��DQG�VRPHWLPHV�HYHQ�DV�DFFLGHQWV��,�HPSKD�
VL]H�WKH�SRVLWLYH�FRQVHTXHQFHV�RI�WKHVH�LPSHUIHFWLRQV�E\�VKRZLQJ�WKH�QHZ�
RSSRUWXQLWLHV� WKH\� IDFLOLWDWH�Ǫ �Ǫ �Ǫ ��7KH�XVHU�KDV� WR� UHDOL]H� WKDW� LPSURYLQJ�
LV�QRWKLQJ�PRUH�WKDQ�D�SURSULHWDU\�SURWRFRO��D�GHOXGHG�FRQVXPHU�P\WK�
DERXW�SURJUHVVLRQ�WRZDUGV�D�KRO\�JUDLO�RI�SHUIHFWLRQ�

1RLVHOHVVQHVV��IRU�0HQNPDQ��LV�QRW�RQO\�LPSRVVLEOH�LQ�V\VWHPV��EXW�LW�LV�D�
UKHWRULFDOO\�FRQVWUXFWHG�P\WK�WR�HQVXUH�oQDQFLDO�DQG�LGHRORJLFDO�LQYHVW�
PHQW�E\�XVHUV��6KH�VXJJHVWV�WKDW�oQJHUSULQWV�RI�LPSHUIHFWLRQ��ZKDW�ZH�
FDOO�JOLWFKHV��DUH�HYHU�SUHVHQW�DQG�RøHU�RSSRUWXQLWLHV�WR�ERWK�XQGHUVWDQG�
DQG�FUHDWH�ZLWKLQ�FRQWHPSRUDU\�FXOWXUH��VR�ORQJ�DV�ZH�DFNQRZOHGJH�DQG�
HPEUDFH�WKHLU�H[LVWHQFH�DQG�UHMHFW�WKH�P\WK�RI�QRLVHOHVVQHVV�
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,Q�WKH�ELRORJLFDO��PHGLFDO� VHQVH�� WKH�P\WK�RI�QRLVHOHVVQHVV�PDQLIHVWV�
DV� ZKDW� VRPH� FDOO� WKH� kGHILFLW�PRGHO�y� LQ� ZKLFK� ZH� kNQRZy� WKH� ERG\�
LQVRIDU�DV�LW�GHYLDWHV�IURP�SXUH�IXQFWLRQDOLW\�RU�IRUP��0DQ\�URRW�WKLV�LQ�
$ULVWRWOH
V�Generation of Animals�� LQ�ZKLFK�KH�DUJXHV� WKDW�ERWK�DQLPDOV�
DQG� KXPDQV� ZKR� GHSDUW� IURP� WKH� DEOH��ERGLHG�PDOH� DUH� VDLG� WR� EH� D�
k�CPRQVWURVLW\
�WKDW��E\�LWV�YHU\�HVVHQFH��LV�OHVV�WKDQ�KXPDQy��:LOVRQ�DQG�
/HZLHFNL��:LOVRQ�ëééê��êì���7KLV�QRWLRQ�KDV�EHHQ�GRPLQDQW� LQ�86�VRFL�
HW\��DQG�MXVWLILHG�KRPRSKRELD�DQG�PLVRJ\Q\�LQ�RIWHQ�IDWDO�ZD\V��0DQ\��
RI� FRXUVH�� KDYH� FULWLTXHG� WKLV� PRGHO�� LQFOXGLQJ� 5RVHPDULH� *DUODQG��
7KRPVRQ��ëééë���ZKR�PLJKW�FDOO�WKLV�WKH�kDELOLW\�GLVDELOLW\�V\VWHPǪ�Ǫ �Ǫ ��
>WKDW@� H[FOXGHV� WKH� NLQGV� RI� ERGLO\� IRUPV�� IXQFWLRQV�� LPSDLUPHQWV��
FKDQJHV��RU�DPELJXLWLHV�WKDW�FDOO�LQWR�TXHVWLRQ�RXU�FXOWXUDO�IDQWDV\�RI�WKH�
ERG\�DV�D�QHXWUDO��FRPSOLDQW�LQVWUXPHQW�RI�VRPH�WUDQVFHQGHQW�ZLOO�y��î���
*DUODQG��7KRPVRQ�SURSRVHV�D�IHPLQLVW�GLVDELOLW\�WKHRU\�WKDW

GHQDWXUDOL]HV� GLVDELOLW\� E\� XQVHDWLQJ� WKH� GRPLQDQW� DVVXPSWLRQ� WKDW� GLV�
DELOLW\�LV�VRPHWKLQJ�WKDW�LV�ZURQJ�ZLWK�VRPHRQH��%\�WKLV�,�PHDQ��RI�FRXUVH��
WKDW� LW� PRELOL]HV� IHPLQLVP
V� KLJKO\� GHYHORSHG� DQG� FRPSOH[� FULWLTXH� RI�
JHQGHU��FODVV��UDFH��HWKQLFLW\��DQG�VH[XDOLW\�DV�H[FOXVLRQDU\�DQG�RSSUHVVLYH�
V\VWHPV�UDWKHU�WKDQ�DV�WKH�QDWXUDO�DQG�DSSURSULDWH�RUGHU�RI�WKLQJV���ï�

5REHUW�0F5XHU
V�ZRUN�RQ�FULS�WKHRU\�GUDZV�IURP�D�VLPLODU�OLQH�RI�FULWLTXH��
LQYHVWLJDWLQJ� WKH� ZD\V� WKDW� TXHHU� ERGLHV� KDYH� EHHQ� KLVWRULFDOO\��DQG�
PRUH� LPSRUWDQWO\� WR� WKLV� GLVFXVVLRQ��medically��SHUFHLYHG� DV� GLVHDVHG��
PRQVWURXV��RU�RWKHUZLVH�GHIHFWLYH��0F5XHU� UHVSRQGV�ZLWK�Crip Theory��
DVNLQJ�WKDW�ZH�XQGHUVWDQG�FRPSXOVRU\�DEOH��ERGLHGQHVV�DV�OLQNHG�FORVHO\�
WR�FRPSXOVRU\�KHWHURVH[XDOLW\��DQG�GHYHORS�D�FULWLFDO�DSSURDFK�WKDW��kLQ�
FRQWUDVW�WR�DQ�DEOH��ERGLHG�FXOWXUH�WKDW�KROGV�RXW�WKH�SURPLVH�RI�D�VXE�
VWDQWLYH��EXW�SDUDGR[LFDOO\�DOZD\V�HOXVLYH��LGHDO��FULS�WKHRU\�ZRXOG�UHVLVW�
GHOLPLWLQJ�WKH�NLQGV�RI�ERGLHV�DQG�DELOLWLHV�WKDW�DUH�DFFHSWDEOH�RU�WKDW�
ZLOO�EULQJ�DERXW�FKDQJHy��ëééï��ìê��

:H�FDQ� VHH� WKLV� kPHGLFDOy�RU�kGHILFLWy�PRGHO�� IRU� LQVWDQFH�� LQ�SXE�
OLVKHG�JXLGHOLQHV�LQ�ZKLFK�WKRVH�HOLJLEOH�IRU�VSHFLDO�HGXFDWLRQ�EHQHILWV�
PXVW� SURYLGH� kSURRI� RI� LQWULQVLF� GHILFLWy� �+DUU\� DQG� .OLQJQHU� ëééð���
-XVW�DV�PHGLFDO�GLDJQRVHV�DUH�URRWHG�LQ�NQRZLQJ�WKH�ERG\�YLD�LWV�DSDUW��
QHVV�IURP�IXQFWLRQDOLW\��GHILFLW��IRFXVHG�FRQFHSWLRQV�OHJDOO\�DQG�VRFLDOO\�
ELQG�SHUVRQV�WR�VRPH�XQDWWDLQDEOH��RU�DW�OHDVW�XQVXVWDLQDEOH��VWDWH�RI�
kKHDOWK�y�:KLOH�PDQ\�RI�XV�PD\�HQMR\�UHFHLYLQJ�D�kFOHDQ�ELOO�RI�KHDOWKy�
DW�OHDVW�RQFH�LQ�OLIH��LW�QHYHU�ODVWV�ORQJ��$OO�ERGLHV�IDLO�HYHQWXDOO\�

,�PHDQ� WR� VXJJHVW� KHUH� WKDW�� DV� ,� KDYH� ZULWWHQ� HOVHZKHUH�� ZH�PXVW�
PRYH�SDVW�D�PRGHO�RI�QRLVH� WKDW�VXJJHVWV� LW�FDQ��RU�VKRXOG��EH�HUDVHG��
1RW�RQO\�EHFDXVH� LW
V�QRW� WKHRUHWLFDOO\� VRXQG��EXW�EHFDXVH� LW� WUDQVODWHV�
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LQWR�D�FXOWXUH�RI�FXUDWLRQ�LQ�ZKLFK�ZH�YDOXH�ERGLHV�LQVRIDU�DV�WKH\�DUH�
DEOH�WR�FRQFHDO�WKHLU�LPSHUIHFWLRQ��:H�QHHG�WR�PRYH�SDVW�QRLVH�DV�WKH�
IO\�LQ�WKH�0RGHUQLVW
V�VRXS��%HFDXVH�LQ�WKH�VDPH�ZD\�WKDW�ZH�GLVFDUG�DQG�
GLVFRQWLQXH�XQDFFHSWDEO\�QRLV\� WHFKQRORJLHV��ZH�GLVPLVV� �RU� IHWLVKL]H��
VLPLODUO\�GHYLDQW�ERGLHV�� WKRXJK�ZH�W\SLFDOO\�HQFRGH�VXFK�GLVPLVVDOV�DV�
toleration��accommodation�� DQG� facilitation��:H� DVN�KRZ� WHFKQRORJLHV� FDQ�
EULGJH�WKH�JDS�EHWZHHQ�WKH�GHYLDQW�ERG\�DQG�QRLVHOHVV�ERG\��LQVWHDG�RI�
WDNLQJ�VHULRXVO\�WKH�GHVLUHV�RI�WKH�ERGLHV�WKHPVHOYHV��:H�QHHG�WR�XQGHU�
VWDQG�DQG�ZRUN�ZLWK�RXU�ERGLHV�LQ�D�ZD\�WKDW�IRUHJURXQGV�DQG�FHOHEUDWHV�
noise� DV� DQ� HVVHQWLDO� FRPSRQHQW� RI� EHLQJ� DQG� FRPSRVLQJ�� UHMHFWLQJ�
PRGHOV�RI�FRPPXQLFDWLYH�IDQWDV\�LQ�ZKLFK�QRLVH�FDQ��DQG�VKRXOG��EH�
HUDVHG�LQ�WKH�LQWHUHVW�RI�SXULW\�

F R O M  A DA P T I V E  TO  R E L AT I O NA L

5RZDQ� UHFHLYHV� D� ORW� RI� WKHUDSLHV�� 3K\VLFDO� DQG� RFFXSDWLRQDO�� 6SHHFK�
DQG�PRELOLW\��:LWKRXW� TXHVWLRQ��KRZHYHU��PXVLF� WKHUDS\�ZDV� WKH�PRVW�
VLJQLILFDQW�LQ�WHUPV�RI�UHVSRQVLYHQHVV�DQG�HQMR\PHQW��Joy��5RZDQ�LV�DOVR�
D� VLQJHU�� 6RPHWLPHV� LQ� ORXG� kDKKy� VRXQGV� DQG� VRPHWLPHV� SHUFXVVLYH�
SRSV�RI�KLV� OLSV� WKDW� ,� OLNH� WR� WKLQN�RI� DV� NLVVHV��$QG� VRPHWLPHV� D� kGD�
GD�GDy�WKDW�,�OLNH�WR�WKLQN�RI�DV�FDOOLQJ�P\�QDPH�í�,�EURXJKW�KLP�WR�KLV�
ROGHU�VLVWHU
V�J\PQDVWLFV�FODVV�RQH�GD\��$� ODUJH�DQG�HFKRLQJ�VSDFH��+LV�
VLQJLQJ� WKHUH�ZDV�PHW�ZLWK�D� ORW�RI�DWWHQWLRQ��PXFK� WR� WKH�HPEDUUDVV�
PHQW�RI�KLV�VLVWHU��,W
V�KDUG�WR�H[SODLQ�WKH�P\WK�RI�QRLVHOHVVQHVV�WR�D�WKHQ�
VHYHQ��\HDU��ROG�ZKR�PRVWO\�MXVW�ZDQWV�WR�ILW�LQ��%HFDXVH�ZH�DUH�so�GHHSO\�
HQWUHQFKHG�LQ�WKDW�P\WK�WKDW�QRQFRPSOLDQW�ERGLHV�EHFRPH�GDQJHURXV��
PD\EH�FRQWDJLRXV��EXW�FHUWDLQO\�VRPHWKLQJ�EHVW�SHUIRUPHG�LQ�SULYDWH�RU�
GHVLJQDWHG�VSDFHV�

%XW�KLV�IDYRULWH�LQVWUXPHQW�LV�DQ�DFRXVWLF�JXLWDU�
7KH� JXLWDU� LV� DQ� LQVWUXPHQW�� D� WHFKQRORJ\�� D� FRPSRVLWLRQ� WRRO�� $�

SROLWLFDO�DQG�KLJKO\�GLVFLSOLQDU\� WRRO��$QG� WKH�P\WK�RI�QRLVHOHVVQHVV� LV�
DSSDUHQW�QRW�RQO\� LQ�H[SHFWDWLRQV�RI�ERGLHV��EXW�DOVR�RI�RXU�WHFKQROR�
JLHV��RU�DV�0DUVKDOO�0F/XKDQ��êòïï��XQGHUVWRRG�WKHP��WKH�H[WHQVLRQV�
RI�RXU�ERGLHV�� ,Q�RWKHU�ZRUGV�� OLNH�ERGLHV�� WHFKQRORJLHV�DUH�SROLWLFDOO\�
DQG� UKHWRULFDOO\� IUDPHG� DV� LGHDOO\� QRLVHOHVV�� 'HYLDWLRQV� DUH� RXWOLHUV��
SUREOHPV�WR�EH�IL[HG�RU�XSJUDGHG�RU�UHSODFHG�RU�UHOHJDWHG�WR�WKH�WUDVK�
KHDSV�QHFHVVDU\�WR�PDLQWDLQ�3URJUHVV�

$V�\RX�PLJKW�LQWXLW��$SSOH�LV�D�IDLUO\�HDV\�WDUJHW�IRU�WKLV�NLQG�RI�FUL�
WLTXH�� IURP� FDPSDLJQ� VORJDQV� VXFK� DV� k,W� MXVW� ZRUNVy� WR� LQFUHDVLQJO\�
UDSLG� F\FOHV� RI� SODQQHG� REVROHVFHQFH� WKDW� QRZ� VHHP� HVVHQWLDO� WR� WKH�
EUDQG� LGHQWLW\�� ,Q� PDQ\� ZD\V�� FULWLFV� KDYH� UHVSRQGHG� DSSURSULDWHO\�
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WR� WKLV� NLQG� RI� WHFKQRORJLFDO� UKHWRULF��1HDUO\� WKUHH� GHFDGHV� DJR��*DLO�
(�� +DZLVKHU� DQG� &\QWKLD� /�� 6HOIH� �êòòê�� SXEOLVKHG� k7KH� 5KHWRULF�
RI� 7HFKQRORJ\� DQG� WKH� (OHFWURQLF� :ULWLQJ� &ODVV�y� LQ� ZKLFK� ZH� DUH�
UHPLQGHG�QRW�RQO\�WKDW� WHFKQRORJLFDO�FKDQJH�LQIOXHQFHV�KRZ�ZH�ZULWH�
and� WHDFK� ZULWLQJ�� EXW� DOVR�� DQG�PRUH� LPSRUWDQWO\� WR� WKLV� GLVFXVVLRQ��
WKDW�RXU�FXOWXUH��ERWK�LQ�SRSXODU�FRQVXPHU�FXOWXUH�and� LQ�DFDGHPLD��
PRVW�RIWHQ�YHHUV�VKDUSO\�WRZDUG�D�SHUFHSWLRQ�RI�HPHUJLQJ�WHFKQRORJLHV�
DV�HPSRZHULQJ��GHPRFUDWLF��KRSHIXO��DQG�YLVLRQDU\��7KLV�LV�RIWHQ�HDV\�WR�
VSRW�LQ�$SSOH�DGYHUWLVHPHQWV��EXW�SHUKDSV�LW�LV�PRUH�GLIILFXOW�WR�UHIOHFW�
RQ�RXU�RZQ�GH�IDFWR�HQGRUVHPHQW�RI�kQHZ�y�kH[FLWLQJ�y�kFXWWLQJ�HGJHy�
WRROV�LQ�RXU�FODVVURRPV�

&\QWKLD� /�� 6HOIH� DQG�5LFKDUG� -�� 6HOIH� �êòòí�� IROORZHG� WKLV� ZRUN� LQ�
k7KH�3ROLWLFV�RI� WKH� ,QWHUIDFH�y� LQ�ZKLFK� WKH\�DUJXH� WKDW� WKH� LQWHUIDFH�
RI� WKH� FRQWHPSRUDU\� FRPSXWHU��DQG� LWV� YDULRXV� FRPSRQHQWV� VXFK� DV�
WKH� XELTXLWRXV� 0LFURVRIW� :RUG��DUH� DOZD\V� SROLWLFDO� DQG� QHYHU� kMXVW�
WRROV�y� 7KH\� ZULWH�� k:LWKLQ� WKH� YLUWXDO� VSDFH� UHSUHVHQWHG� E\� WKHVH�
LQWHUIDFHV�� DQG� HOVHZKHUH� ZLWKLQ� FRPSXWHU� V\VWHPV�� WKH� YDOXHV� RI� RXU�
FXOWXUH��LGHRORJLFDO�� SROLWLFDO�� HFRQRPLF�� HGXFDWLRQDO��DUH� PDSSHG�
ERWK�LPSOLFLWO\�DQG�H[SOLFLWO\��FRQVWLWXWLQJ�D�FRPSOH[�VHW�RI�PDWHULDO�UHOD�
WLRQV�DPRQJ�FXOWXUH��WHFKQRORJ\��DQG�WHFKQRORJ\�XVHUVy��íñî��

)RU�5RZDQ��WKH�DFRXVWLF�JXLWDU�LVQ
W�D�VWULQJHG�DQG�IUHWWHG�LQVWUXPHQW�
WXQHG�WR�($'*%(��,W
V�EHWWHU�GHVFULEHG�DV�D�ODUJH��UHVRQDQW�GUXP�ZLWK�
YDULDEOH� VXVWDLQ��ZLWK�RSWLRQDO� VWULQJ��KROGV� WR� JUDVS�� SXOO�� DQG� UHOHDVH��
)XUWKHU��KLV�UHODWLRQVKLS�ZLWK�WKDW�PDWHULDO�LV�JXLGHG�QRW�E\�D�FRORQLDO��
PRGHUQLVW� QRWLRQ� RI�PDVWHU\�� LQ� ZKLFK� DQ� LQVWUXPHQW� DQG� SOD\HU� DUH�
GLVWLQFW� DQG� ORFNHG� LQWR�D�KXPDQ��REMHFW�SRZHU�G\QDPLF�� ,QVWHDG�� LW� LV�
DQ�LPPHGLDWH�DQG�KRQHVW�HQJDJHPHQW�ZLWK�WKH�LQVWUXPHQW��SRWHQWLDOLW\�
RI�DQ\�JLYHQ�REMHFW��DQG�WKXV�DSSURDFKLQJ�HDFK�REMHFW�DV�D�UHODWLRQVKLS��
A relation�

+HUH
V�ZKHUH�D�PDWHULDOLVW�DSSURDFK�FDQ�EH�UHDOO\�KHOSIXO�LQ�WKLQNLQJ�
WKURXJK�VRXQG��HVSHFLDOO\�LQVWUXPHQW�GHVLJQ�DQG�SHUIRUPDQFH��9DULRXV�
VWUDLQV� RI� REMHFW��RULHQWHG� RQWRORJ\�� QHZ�PDWHULDOLVP�� VSHFXODWLYH� UHDO�
LVP��DIIHFW�WKHRU\��DQG�PRUH�KDYH�LQIOXHQFHG�P\�WKRXJKW�DQG�SUDFWLFH�
LQ�PDQ\�ZD\V��3HRSOH�OLNH�0DVVXPL��%DUDG��+DUDZD\��/DWRXU��%U\DQW��DQG�
RWKHUV��%XW�,�ZDQW�WR�YHQWXUH�RXWVLGH�W\SLFDO�LQWHOOHFWXDO�FKDQQHOV�KHUH��
6R�PDQ\�DUWLVWV�DQG�SHRSOHV�KDYH�EHHQ�GHDOLQJ�ZLWK�WKLQJV�OLNH�HQWDQJOH�
PHQW�DQG�QRQKXPDQ�DJHQF\�IRU�PXFK�ORQJHU�WKDQ�kQHZy�PDWHULDOLVWV�
KDYH�EHHQ�ZULWLQJ�DERXW�WKHP��DV�FRUUHFWO\�QRWHG�LQ�FULWLTXHV�RI�222�E\�
,QGLJHQRXV�DQG�FXOWXUDO�UKHWRULFV�VFKRODUV��3RZHOO�HW�DO��ëéêí��

:KDW� IRU� PDQ\� \HDUV� ZDV� XQMXVWO\� EHOLWWOHG� DV� PHUH� DQLPLVP�� VHY�
HUDO�,QGLJHQRXV�XQGHUVWDQGLQJV�RI�WKH�ZRUOG�UHO\�RQ�WKH�VDPH�NLQG�RI�
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UHODWLRQDOLW\��DW��KDQGQHVV��DQG�QRQKXPDQ�DJHQF\�DV�WKRVH�SURSRVHG�E\�
VFKRODUV�QRWHG�DERYH��&RQVLGHU�2MLEZH�NQRZOHGJHV��IRU�H[DPSOH��/RQJ�
EHIRUH� QRQPRGHUQî� SKLORVRSKLHV� EHJDQ� FRQVLGHULQJ��WKRXJK� RIWHQ�
RQO\�PHWDSKRULFDOO\��WKH�LQWHUGHSHQGHQFH�RI�KXPDQV�DQG�QRQKXPDQV��
2MLEZH�SHRSOHV�DUWLFXODWHG�DQG�OLYHG�VXFK�UHODWLRQVKLSV��(GGLH�%HQWRQ��
%DQDL��êòòï��ZULWHV�H[WHQVLYHO\�DERXW�WKH�UHODWLRQVKLS�EHWZHHQ�KXPDQV�
DQG�ZROYHV��EHJLQQLQJ�ZLWK�WKH�$QLVKLQDDEH�FUHDWLRQ�VWRU\�

,Q� KLV� WUDYHOV��2ULJLQDO�0DQ� EHJDQ� WR� QRWLFH� WKDW� DOO� WKH� DQLPDOV� FDPH�
LQ� SDLUV� DQG� WKH\� UHSURGXFHG�� $QG� \HW�� KH� ZDV� DORQH��+H� VSRNH� WR� KLV�
*UDQGIDWKHU� WKH�&UHDWRU�DQG�DVNHG��k:K\�DP�,�DORQH"y�k:K\�DUH� WKHUH�
QR�RWKHU�RQHV�OLNH�PH"y�*LWFKLH�0DQLWR�DQVZHUHG��k,�ZLOO�VHQG�VRPHRQH�WR�
ZDON��WDON�DQG�SOD\�ZLWK�\RX�y�+H�VHQW�0D��HQ
��JXQ��WKH�ZROI��

:LWK� 0D��HQ
��JXQ� E\� KLV� VLGH�� 2ULJLQDO� 0DQ� DJDLQ� VSRNH� WR� *LWFKLH�
0DQLWR��k,�KDYH�ILQLVKHG�ZKDW�\RX�DVNHG�PH�WR�GR��,�KDYH�YLVLWHG�DQG�QDPHG�
DOO�WKH�SODQWV��DQLPDOV��DQG�SODFHV�RI�WKLV�(DUWK��:KDW�ZRXOG�\RX�QRZ�KDYH�
PH�WR�GR"y�*LWFKLH�0DQLWR�DQVZHUHG�2ULJLQDO�0DQ�DQG�0D��HQ
��JXQ��k(DFK�
RI�\RX�DUH�WR�EH�D�EURWKHU�WR�WKH�RWKHU��1RZ��ERWK�RI�\RX�DUH�WR�ZDON�WKH�
(DUWK�DQG�YLVLW�DOO�LWV�SODFHV�y�6R��2ULJLQDO�0DQ�DQG�0D��HQ
��JXQ�ZDONHG�WKH�
(DUWK�DQG�FDPH�WR�NQRZ�DOO�RI�KHU��,Q�WKLV�MRXUQH\�WKH\�EHFDPH�YHU\�FORVH�
WR�HDFK�RWKHU��7KH\�EHFDPH�OLNH�EURWKHUV�Ǫ�Ǫ�Ǫ��:KHQ�WKH\�KDG�FRPSOHWHG�
WKH�WDVN�WKDW�*LWFKLH�0DQLWR�DVNHG�WKHP�WR�GR��WKH\�WDONHG�ZLWK�WKH�&UHDWRU�
RQFH�DJDLQ��7KH�&UHDWRU�VDLG��k)URP�WKLV�GD\�RQ��\RX�DUH�WR�VHSDUDWH�\RXU�
SDWKV��<RX�PXVW�JR�\RXU�GLIIHUHQW�ZD\V��:KDW�VKDOO�KDSSHQ�WR�RQH�RI�\RX�
ZLOO� DOVR�KDSSHQ� WR� WKH�RWKHU��(DFK�RI� \RX�ZLOO�EH� IHDUHG�� UHVSHFWHG�DQG�
PLVXQGHUVWRRG�E\�WKH�SHRSOH�WKDW�ZLOO� ODWHU� MRLQ�\RX�RQ�WKLV�(DUWK�y�$QG�
VR�0D���HQ
��JXQ�DQG�2ULJLQDO�0DQ�VHW�RII�RQ�WKHLU�GLIIHUHQW�MRXUQH\V����q���

<HW�KXPDQq�QRQKXPDQ�UHODWLRQVKLSV�PRYH�IDU�EH\RQG�FUHDWLRQ�VWRULHV��DV�
0DU\�+HUPHV��ëééî��SRLQWV�RXW��2MLEZH�NQRZOHGJH��OHDUQLQJ��DQG�QDP�
LQJ�FRQYHQWLRQV�DUH�DOO� URRWHG� LQ�kUHODWLRQDO�HYHQWVy�UDWKHU� WKDQ�VWDEOH��
LQGHSHQGHQW� LGHQWLWLHV�� k+HQU\�H[SODLQHG�� C)RU�H[DPSOH�� LI� ,�SXW�asema 
>WREDFFR@�RXW��LQ�(QJOLVK�,�ZRXOG�EH�SXWWLQJ�D�WKLQJ�RQ�WKH�JURXQG��%XW�
LQ�2MLEZH��LW�LV�DQ�HYHQW��D�UHODWLRQDO�HYHQW�
�7KH�UHIHUHQFH�WR�CD�UHODWLRQDO�
HYHQW
�LV�PDUNHG�E\�WKH�UHODWLRQVKLSV�WKH�DFWRUV�KDYH�ZLWK�RQH�DQRWKHU�DQG�
WKH�SURFHVV�RI�HVWDEOLVKLQJ�DQG�PDLQWDLQLQJ�WKRVH�UHODWLRQVKLSV�� ,W� LV�DQ�
HYHQW�VSHFLoF�WR�D�WLPH��SODFH��DQG�SHRSOH�FRQQHFWHG�WR�SDVW�DQG�IXWXUH�
HYHQWV�WKURXJK�WKH�ODQJXDJH�DQG�WKH�PHDQLQJV�SHRSOH�PDNH�RI�WKH�HYHQWy�
�îê���7KLV�NLQG�RI�FDUHIXO�UHODWLRQDOLW\�HPEHGGHG�ZLWKLQ�WKH�YHU\�ODQJXDJH�
RI�WKH�2MLEZH�IRFXVHV�RQ�SURFHVVHV�DQG�HYHQWV��Relationships��Relations�

2MLEZH� NQRZOHGJH� LQYROYHV� DQ� XQGHUVWDQGLQJ� RI� kSHUVRQVy� DV� D�
EURDG� FDWHJRU\� WKDW� LQFOXGHV�� EXW� LV� QRW� OLPLWHG� WR�� KXPDQ� EHLQJV��
6WRQH��SHUVRQ��ELUG��SHUVRQ��ZLQG��SHUVRQ��DQLPDO��SHUVRQ��KXPDQ��SHUVRQ�
�%LUG��'DYLG�êòòò��ðê���7KHVH�SHUVRQV�LQWHUDFW�DQG�UHO\�XSRQ�RQH�DQRWKHU�
LQ� YHU\� UHDO�ZD\V��)XUWKHU�� DQG�SHUKDSV�PRVW� VDOLHQW� WR�P\�FRQFHUQ�RI�
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XQGHUVWDQGLQJ� DQG� GHVLJQLQJ� DQG� SHUIRUPLQJ� with� LQVWUXPHQWV�� $��
,UYLQJ�+DOORZHOO��êòïí��UHFRXQWHG�D�FRQYHUVDWLRQ�ZLWK�DQ�HOGHU�RQ�WKH�
kDOLYHQHVVy�RI�QRQKXPDQV�

6LQFH�VWRQHV�DUH�JUDPPDWLFDOO\�DQLPDWH��,�RQFH�DVNHG�DQ�ROG�PDQ��$UH�all 
WKH�VWRQHV�ZH�VHH�DERXW�XV�KHUH�DOLYH"�+H�UHIOHFWHG�D�ORQJ�ZKLOH�DQG�WKHQ�
UHSOLHG��k1R��%XW�some�DUH�y�7KLV�TXDOLILHG�DQVZHU�PDGH�D�ODVWLQJ�LPSUHV�
VLRQ�RQ�PH��$QG�LW�LV�WKRURXJKO\�FRQVLVWHQW�ZLWK�RWKHU�GDWD�WKDW�LQGLFDWH�
WKDW�WKH�2MLEZD�DUH�QRW�DQLPLVWV�LQ�WKH�VHQVH�WKDW�WKH\�GRJPDWLFDOO\�DWWUL�
EXWH�OLYLQJ�VRXOV�WR�LQDQLPDWH�REMHFWV�VXFK�DV�VWRQHV��7KH�K\SRWKHVLV�ZKLFK�
VXJJHVWV� LWVHOI�WR�PH�LV�WKDW�WKH�DOORFDWLRQ�RI�VWRQHV�WR�DQ�DQLPDWH�JUDP�
PDWLFDO�FDWHJRU\�LV�SDUW�RI�D�FXOWXUDOO\�FRQVWLWXWHG�FRJQLWLYH�kVHW�y�,W�GRHV�
QRW�LQYROYH�D�FRQVFLRXVO\�IRUPXODWHG�WKHRU\�DERXW�WKH�QDWXUH�RI�VWRQHV��,W�
OHDYHV�D�GRRU�RSHQ�WKDW�RXU�RULHQWDWLRQ�RQ�GRJPDWLF�JURXQGV�NHHSV�VKXW�
WLJKW��:KHUHDV�ZH�VKRXOG�QHYHU�H[SHFW�D�VWRQH�WR�PDQLIHVW�DQLPDWH�SURS�
HUWLHV�RI�DQ\�NLQG�XQGHU�DQ\�FLUFXPVWDQFHV��WKH�2MLEZD�UHFRJQL]H��a priori��
SRWHQWLDOLWLHV� IRU� DQLPDWLRQ� LQ� FHUWDLQ� FODVVHV� RI� REMHFWV� XQGHU� FHUWDLQ�
FLUFXPVWDQFHV��7KH�2MLEZD�GR�QRW�SHUFHLYH�VWRQHV��LQ�JHQHUDO��DV�DQLPDWH��
DQ\�PRUH�WKDQ�ZH�GR��7KH�FUXFLDO�WHVW�LV�H[SHULHQFH���ëí�

,Q�RWKHU�ZRUGV��DOO�SHUVRQV��KXPDQ�DQG�QRQKXPDQ�DOLNH��KDYH�SRWHQ�
WLDOLW\�IRU�PRYHPHQW��IRU�DFWLRQ��IRU�DJHQF\�YLD�LQWHUDFWLRQ�DQG�UHODWLRQ��
$QG�ZKHWKHU�RU�QRW�D�SDUWLFXODU�VWRQH�EHFRPHV�D�SHUVRQ��OLQJXLVWLFDOO\�RU�
FRVPRORJLFDOO\��LV�EDVHG�RQ�VKDUHG��LQWHUDFWLYH�experiences�

)XUWKHU��DQG�PRUH�VSHFLILF�WR�PXVLFDO� LQVWUXPHQW�GHVLJQ��LI�ZH�ORRN�
WR�SUDFWLFHV� OLNH� WKH� IRON�DUW�NQRZQ�DV�FLUFXLW��EHQGLQJ��ZH�XQGHUVWDQG�
WKDW�� DV�%UXQR�/DWRXU� �êòòì�� ODWHU�QRWHG�DQG�RWKHUV� HFKRHG��ZH�KDYH�
QHYHU�EHHQ�0RGHUQ��,Q�RWKHU�ZRUGV��ZH�KDYH�QHYHU�DFWXDOO\�EHHQ�LQ�D�
GRPLQDQW�SRVLWLRQ�H[SUHVVLQJ�D�NLQG�RI�PDVWHU\�RYHU�QRQKXPDQ�LQVWUX�
PHQWV��We have always been co- authors��4��5HHG�*KD]DOD��êòòï��DUWLFXODWHG�
WKH�IRON�DUW�NQRZQ�DV�FLUFXLW��EHQGLQJ�DV�kWKH�SURFHVV�RI�FUHDWLYH�VKRUW��
FLUFXLWLQJ�E\�ZKLFK�VWDQGDUG�DXGLR�HOHFWURQLFV�DUH�UDGLFDOO\�PRGLILHG�WR�
SURGXFH�XQLTXH�H[SHULPHQWDO�LQVWUXPHQWVy��êê���+HUH
V�WKH�JLVW��*R�WR�
WKH�WKULIW�VKRS��%X\�DQ�ROG�6SHDN�	�6SHOO�RU�&DVLR�NH\ERDUG�RU�)XUE\��
DQ\WKLQJ�WKDW�UXQV�RQ�EDWWHULHV�DQG�PDNHV�VRXQGV�IURP�GLJLWDO�FLUFXLWV��
2SHQ�LW�XS��6HH�LWV�JXWV��:KLOH�SOD\LQJ�VRXQGV��OLFN�\RXU�ILQJHU�DQG�WRXFK�
LW��0DNH�FRQQHFWLRQV�EHWZHHQ�SRLQWV�RQ�WKH�ERDUG�WKDW�DUHQ
W�VXSSRVHG�
WR�FRQQHFW��7KH�VRXQGV�ZLOO�FKDQJH��0D\EH�WKH�SLWFK��PD\EH�WKH�VSHHG��
PD\EH�VRPHWKLQJ�VWUDQJH�WKDW�\RX�GRQ
W�XQGHUVWDQG��)LQG�WKH�FRQQHF�
WLRQV�WKDW�\RX�OLNH��WKHQ�UHZLUH�WKH�LQVWUXPHQW�WR�PDNH�WKHVH�SRWHQWLDOL�
WLHV��WKHVH�IDLOXUHV��LWV�GHILQLQJ�IXQFWLRQV��0DQ\�XVH�kERG\�FRQWDFWVy�WR�
WULJJHU�WKHVH�PDOIXQFWLRQV��XVLQJ�WKH�FRQGXFWLYH�QDWXUH�RI�WKH�ERG\�WR�
FRPSOHWH�WKH�FLUFXLW��*KD]DOD� ODWHU�UHIOHFWHG�RQ�WKLV�� WKH�ERG\� OLWHUDOO\�
EHFRPLQJ�SDUW� RI� WKH� LQVWUXPHQW
V� FLUFXLW�� QRWLQJ� WKDW� WKH� GLVWLQFWLRQ�
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EHWZHHQ� WKH� LQVWUXPHQW� DQG� SOD\HU� ZDV� ORVW�� WKDW� D� QHZ�� PRPHQWDU\��
K\EULG�EHLQJ� �ZKDW�KH� FDOOV� D�%($VDSH��RU�%LR(OHFWURQLF$XGLRVDSLDQ��
ZDV�LQ�WKDW�PRPHQW�DW�SOD\�

,�IHOW�WKDW�D�QHZ��DOEHLW�WHPSRUDU\��FUHDWXUH�ZDV�FUHDWHG�ZKHQ�D�PXVLFLDQ�
SOD\HG�D�ERG\��FRQWDFW�LQVWUXPHQW��LQ�WKLV�PRPHQW�ZKHQ�WKH�HOHFWULFLW\�RI�
ERWK�ERGLHV�LQWHUWZLQHV��WKH�VDPH�HVVHQWLDO�HOHFWULFLW\�WKDW�LI� LQWHUUXSWHG�
ZRXOG�FDXVH�HDFK�ERG\�WR�GLH��,�ZDV�FKDQJHG�DQG�WKH�FLUFXLW�ZDV�FKDQJHG��
DQG�,�KDG�WURXEOH�GHFLGLQJ�ZKHUH�HDFK�RI�XV�EHJDQ�DQG�HQGHG��,�VLPSO\�
FRQFOXGHG�WKDW�ZH�ZHUH�VRPHWKLQJ�QHZ��DQG�ZH�ZHUH�RQH���ëééí��êéê�

:H�H[LVW�DQG�FRPPXQLFDWH�DQG�FRPSRVH�LQ�PRPHQWDU\�UHODWLRQVKLSV�
ZLWK�D�UDQJH�RI�SHUVRQV��3HUVRQV�ZLWK�ELDVHV�DQG�SROLWLFV�DQG�LQWHQWLRQV�
DQG� JOLWFKHV� DQG� SUHIHUHQFHV� DQG� UHVLVWDQFHV��:H� HQWHU� LQWR� UHODWLRQ�
VKLSV�ZLWK�WKRVH�DURXQG�XV��ZKHWKHU�ZH�FDOO�WKHP�SHUVRQV�RU�LQVWUXPHQWV�
RU�WKLQJV�RU�DFWDQWV��:H�EHFRPH�UHODWLRQV��$QG�LI�ZH�DFW�RQ�RXU�UHODWLRQV�
ZLWK�FDUH��VWRQHV�DUH�QHYHU�MXVW�VWRQHV��GLDJQRVHV�ORVH�WKHLU�GHILQLWLRQDO�
JULS��DQG�FR��GHVLJQ�REVWDFOHV�EHFRPH�FRQWHPSODWLYH�RSSRUWXQLWLHV�

TOWA R D  A  P O S T-  N O I S E  P E DAG O G Y

7KXV�IDU�,�KDYH�DWWHPSWHG�WR�GHYHORS�D�IHZ�LGHDV�DV�D�PHDQV�WR�VHW�WKH�
VWDJH� IRU� LQVWUXPHQW� GHVLJQ� XQGHUWDNLQJV�� )LUVW�� QHLWKHU� RXU� KXPDQ�
ERGLHV� �UHJDUGOHVV� RI� GLDJQRVHV�� QRU� WKH� QRQKXPDQ� ERGLHV� DURXQG�
XV��QRU� WKH� LQWHUDFWLRQV�EHWZHHQ�DOO�RI� WKRVH�ERGLHV��DUH� IUHH�RI�QRLVH��
%XW�WKDW�QRLVH�LV�RSSRUWXQLW\��WR�UHIOHFW�DQG�UHODWH�DQG�H[SUHVV�DQG�FUH�
DWH��6HFRQG��WKDW�WKH�ZD\�ZH�WKLQN�DERXW�LQVWUXPHQWV��DV�SDVVLYH��LQHUW�
REMHFWV�WR�XVH�DQG�PDVWHU��LV�KLJKO\�VSHFLILF�WR�D�0RGHUQLVW��FRORQLDOLVW�
IUDPHZRUN� WKDW� VKRXOG� EH� DEDQGRQHG� LPPHGLDWHO\� LI� ZH� DUH� WR� HQWHU�
LQWR� FDUH��IXO� FUHDWLYH� UHODWLRQV�ZLWK� ERGLHV� RXU� FXOWXUH� RSWV� WR�PHUHO\�
WROHUDWH�DQG�DFFRPPRGDWH�

,� ZLOO� FORVH� WKLV� FKDSWHU� E\� DSSO\LQJ� VRPH� RI� WKHVH� LGHDV� SHGDJRJL�
FDOO\��V\QWKHVL]LQJ�P\�H[SHULHQFH�LQWR�D�NLQG�RI�WHDFKLQJ�GHVLJQ�PDQL�
IHVWR� WKDW� KHOSV� GLUHFW� SURMHFWV� VXUURXQGLQJ� LQVWUXPHQW� DQG� LQWHUIDFH�
�FR�GHVLJQ��ZKHWKHU� WKH\�EH� IRUPDO�SDUWQHUVKLSV�RU�ZHHNHQG�SURMHFWV�
ZLWK�5RZDQ�

One: noiselessness in all persons, human and nonhuman alike, is a 
myth�� <HW� LW� LV� SHUYDVLYH� DQG�ZRUNV� WR�PDLQWDLQ� H[LVWLQJ� V\VWHPV�GRPL�
QDQFH�DQG�H[FOXVLRQ��$V� VXFK��ZH�PXVW�ZRUN�YHU\�KDUG� WR�XQGHUVWDQG�
DQG�H[SORUH�DOO�RI�WKH�EHDXWLIXO�GHYLDWLRQV�IURP�WKRVH�P\WKV�LI�ZH�ZDQW�
WR�XQGHUVWDQG�DQ\WKLQJ�DERXW�RXUVHOYHV�RU�WKH�ZRUOG�RI�SHUVRQV�ZH�ILQG�
RXUVHOYHV�HQWDQJOHG�ZLWK��:H�PXVW�XQGHUVWDQG�ZKHUH�GLUW�LV�EHLQJ�FODV�
VLILHG� DQG� H[FDYDWHG��:KHQ� ,� VD\� GLUW�� ,
P� FDOOLQJ� RQ�0DU\� 'RXJODV
V�
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�êòòï��ZRUN�LQ�Purity and Danger��LQ�ZKLFK�VKH�DUWLFXODWHV�GLUW�DV�kPDW�
WHU�RXW�RI�SODFH�Ǫ�Ǫ�Ǫ��,W�LPSOLHV�WZR�FRQGLWLRQV��D�VHW�RI�RUGHUHG�UHODWLRQV�
DQG�D�FRQWUDYHQWLRQ�RI�WKDW�RUGHU��'LUW�WKHQ��LV�QHYHU�D�XQLTXH��LVRODWHG�
HYHQW��:KHUH� WKHUH� LV� GLUW� WKHUH� LV� V\VWHP��'LUW� LV� WKH� E\��SURGXFW� RI� D�
V\VWHPDWLF� RUGHULQJ� DQG� FODVVLILFDWLRQ� RI�PDWWHU�� LQ� VR� IDU� DV� RUGHULQJ�
LQYROYHV�UHMHFWLQJ�LQDSSURSULDWH�HOHPHQWVy��ìï���:H�PXVW�ILQG��HPEUDFH��
DQG�WUDFN�GLUW�RQ�WKH�FOHDQ�FDUSHW�RI�WUDGLWLRQDO�LQVWUXPHQW�GHVLJQ�DQG�
SHUIRUPDQFH�� 7KLV� ZLOO� UHTXLUH� RSHQQHVV�� SDWLHQFH�� DQG� DFFHSWDQFH��
/RRN� DQG� OLVWHQ� IRU� DQG� HPEUDFH� WKH� QRLVH� LQ� \RXU� RZQ� ERG\� DV� \RX�
EHFRPH� WLUHG�� DQ[LRXV�� ERUHG�� WKLUVW\�� KXQJU\�� ZDUP�� FROG�� ROGHU�� HWF��
/HDQ�LQWR�WKDW�QRLVH��PDNH�VRPHWKLQJ�ZLWK�WKDW�QRLVH�

Two: instruments are relations, not vehicles toward noiselessness��
<RXU�MRE�LV�QRW�WR�PDNH�WRROV�WR�FKDVH�WKH�JKRVWV�RI�SHUIHFWLRQ�DQG�QRLVH�
OHVVQHVV�YLD�VR��FDOOHG�DGDSWLYH�WHFKQRORJLHV�EXW�WR�H[SORUH�WKH�UHODWLRQ�
VKLS�EHWZHHQ�ERGLHV�DQG�IDFLOLWDWH�D�PHDQLQJIXO�H[SHULHQFH��7KLV�FKDVH�
LV�ERWK�IUXLWOHVV��QRLVHOHVVQHVV�LV�D�GHVWLQDWLRQ�QHYHU�UHDFKHG��DQG�ZRUN�
WR�UHLQIRUFH�WKH�H[FOXVLRQ�RI�GHYLDQW�ERGLHV��$V�0��5HPL�<HUJHDX�QRWHV��
k7R� DFFRPPRGDWH� LV� WR� UHWURILW�� LW� LV� WR� DVVXPH� QRUPDWLYH� ERGLHV� DV�
GHIDXOW�DQG�WR�EXLOG�VSDFHV�DQG�LQIUDVWUXFWXUHV�DURXQG�WKRVH�QRUPDWLYH�
GHIDXOW�ERGLHV��LW�LV�WR�GHDO�ZLWK�GHYLDQW�ERGLO\�DQG�VSDWLDO�FRQGLWLRQV�DV�
WKH\�EXEEOH�RXW�DW�WKH�VHDPVy��<HUJHDX�HW�DO��ëéêì���$GDSWLYH�WHFKQROR�
JLHV�QRW�RQO\�ZRUN�WR�UHLQVFULEH�DSDUWQHVV��WKRXJK��WKH\�LPSRVH�H[WUDRU�
GLQDU\�OLPLWV�RQ�ZKDW�NLQGV�RI�LQVWUXPHQWV�DQG�VRXQGV�DQG�H[SUHVVLRQV�
DUH�SRVVLEOH��,QVWUXPHQW�FR��GHVLJQ�LV�QRW�D�SUDFWLFH�RI�IL[LQJ��VDYLQJ��RU�
RWKHUZLVH�HDVLQJ�DFFHVV�WR�W\SLFDO�VRQLF�H[SHULHQFHV��LW�LV�H[SORULQJ�DQG�
VLWWLQJ�ZLWK�WKH�SRWHQWLDO�VHQVRU\�UHODWLRQV�DW�KDQG�

Three: negotiating desire must guide our co- design processes. 
%RGLHV��KXPDQ� RU� QRQKXPDQ��DOO� KDYH� SRWHQWLDOLW\� IRU� IXQFWLRQ�
SHUVRQKRRG� DQG� IDLOXUH�JOLWFK�� 7KH\� DOO� KDYH� GHVLUHV� �WHQGHQFLHV��
DFWLRQV�PHW�ZLWK�OLWWOH�RU�QR�UHVLVWDQFH��DQG�UHVLVWDQFHV��&R��GHVLJQ�LV�D�
SURFHVV�RI�H[SORULQJ��QHJRWLDWLQJ��DQG�LPSOHPHQWLQJ�WKH�VKDUHG�GHVLUHV�
RI�ERGLHV��LQ��UHODWLRQVKLS�

7KLV�PD\�EH�D�JRRG� WLPH� WR� LOOXVWUDWH�ZLWK� VWRULHV� IURP�WKH�FRXUVH� ,�
WDXJKW��0\� VWXGHQWV� DQG� WKHLU� FR��GHVLJQHUV� EXLOW� DQG� SHUIRUPHG� VRPH�
UHDOO\� EHDXWLIXO� LQVWUXPHQWV�� EXW� QRW� ZLWKRXW� IUXVWUDWLRQV�� :KHQ� SUH�
VHQWHG�ZLWK�WKH�SURMHFW�JRDO��WR�ZRUN�WRJHWKHU�WR�FUHDWH�D�PXVLFDO�LQVWUX�
PHQW�XVLQJ�DQ�$UGXLQR�8QR�DQG�DQ\�FRPELQDWLRQ�RI�VHQVRUV��PRVW�LQ�
WKH�URRP�ZHUH�RYHUZKHOPHG�E\�WKH�RSHQ��HQGHGQHVV�RI�ERWK�WKH�GLUHF�
WLRQ�DQG�WKH�XQGHILQHG�QDWXUH�RI�WKH�WHFKQRORJ\��:H�EHJDQ�E\�WDONLQJ�
DERXW� PXVLF�� GDQFLQJ� DQG� PRYLQJ� RXU� ERGLHV� WR� PXVLF�� DQG� PDNLQJ�
PXVLF�ZLWK�RXU�ERGLHV��7U\LQJ�WR�DEDQGRQ�WUDGLWLRQDO�LGHDV�RI�PXVLF�DQG�
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GDQFH��7KLQNLQJ� DQG� WDONLQJ� DERXW�KRZ�RXU� ERGLHV�desired� WR�PRYH� WR�
DQG�PDNH�PXVLF��&R��GHVLJQHUV�VKDUHG�DQG�QHJRWLDWHG��1H[W��P\�VWXGHQWV�
OHDUQHG�WKH�EDVLFV�RI�FRPELQLQJ�KDUGZDUH�DQG�VFULSWV�WR�FRQYHUW�SK\VLFDO�
SKHQRPHQD�LQWR�GLJLWDO�VRXQG��0RVW�KDG�QR�H[SHULHQFH�ZLWK�HLWKHU��DQG�
IRXQG�WKHPVHOYHV�SULPDULO\�OHDUQLQJ�DERXW�WKH�SRVVLELOLWLHV��GHVLUHV��DQG�
OLPLWDWLRQV��UHVLVWDQFHV��RI�WKH�WHFKQRORJ\�DW�KDQG��7KH\�IRXQG�WKHLU�RZQ�
VNLOOV�DQG�DELOLWLHV��SURJUDPPLQJ��VROGHULQJ��HWF���LPSURYLQJ�RU�VWDJQDW�
LQJ�� &R��GHVLJQHUV� PHW� ZHHNO\� WR� ZRUN� RQ� WKHLU� LQVWUXPHQWV�� 5HYLVLQJ��
UHZLULQJ��UHSURJUDPPLQJ��1HJRWLDWLQJ�GHVLUHV�DQG�UHVLVWDQFHV�

PA RT I N G  S TO R I E S

2QH�FR��GHVLJQ�WHDP�XVHG�ERZOV�RI�ZDWHU�WR�WULJJHU�EHOO��OLNH�WRQHV��2QH�
WHDP�VHZHG�IOH[�VHQVRUV�LQWR�D�SDLU�RI�KRW��SLQN�JORYHV��$QRWKHU�WHDP�XVHG�
DUFDGH�EXWWRQV�WR�SOD\�GUXP�VDPSOHV��'HVLUHV�YDULHG��DQG�QR�WHDP�FRXOG�
IXOO\�UHDOL]H�WKRVH�GHVLUHV�WKDW�H[LVWHG�LQ�DQG�EHWZHHQ�WKHLU�LPDJLQDWLRQV��
7KH\� GLG� WKH� EHVW� WKH\� FRXOG�� JLYHQ� WKHLU� UHODWLRQV� DQG� UHODWLRQVKLSV��
DQG�WKH�UHVLVWDQFHV�WKH\�GLG�QRW�\HW�NQRZ�KRZ�WR�QHJRWLDWH��2XU�HQG��RI��
VHPHVWHU�SHUIRUPDQFH�HYHQW�FHUWDLQO\�GLGQ
W�SURGXFH�DQ\�KLW�VRQJV��LQ�
IDFW��WKHUH�ZHUH�VRPH�PRPHQWV�RI�XQFRPIRUWDEOH�ERGLO\�VKLIWLQJ�LQ�WKH�
DXGLHQFH� EHFDXVH� WKH� PXVLF� ZDV� QHYHU� FRQVWUXFWHG� LQ� D� IDPLOLDU� ZD\��
PXFK�OLNH�WKH�NLQGV�RI�DUW�WKDW�'DYLG�6KHULGDQ��LQ�FKDSWHU�ë��LOOXVWUDWHV�
DQG�SUDLVHV�IRU�SURPSWLQJ�RQWRORJLFDO�TXHVWLRQLQJ��Is this music? Is that 

a musical instrument?��DQG�GHQLDO��This is not music. That is not a musical 

instrument����7KHVH� LQVWUXPHQWV�� DQG� WKHLU� LQH[WULFDEOH� WLHV� WR� WKHLU� FR��
GHVLJQHUV��DVNHG�HYHU\RQH�WR�UHFRQVLGHU�ZKDW�DQ�LQVWUXPHQW��D�FRPSRVL�
WLRQ��D�SHUIRUPDQFH�FDQ�EH��$QG�WKDW�HYHQLQJ�SHUIRUPHUV�GHPRQVWUDWHG�
DQG� WDONHG� DERXW�ZKDW� LW�PHDQW� WR� IHHO� DQG�PRYH� DQG�KHDU�ZLWK� WKHLU�
LQVWUXPHQW��DQG�PRVW� UHSRUWHG� WKDW� WKH\�DUH�SUREDEO\� WKH�RQO\�SHUVRQ�
TXDOLILHG�WR�UHDOO\�SOD\�LW�DQG�OLNH�WKH�ZD\�LW�VRXQGV��7KH�SHUIRUPDQFH�RI�
WKHLU� LQVWUXPHQW��PD\EH�� LV�QRW�DQ�DFW�XSRQ�DQ�REMHFW�LQVWUXPHQW��EXW�
DQ�HYHQW�RI�UHODWLRQDOLW\��,�DP�QRW�VXUH�,�FRXOG�DVN�IRU�EHWWHU�IHHGEDFN�

$QG�OLNH�PRVW�WR\V�JLYHQ�WR�PRVW�FKLOGUHQ��VRPH�RI�P\�LQVWUXPHQW�FR��
GHVLJQV�ZLWK�5RZDQ�KDYH�EHHQ�PRUH�VXFFHVVIXO�WKDQ�RWKHUV��2XU�IDYRULWH�
LQVWUXPHQW�LV�VWLOO�SXWWLQJ�RXU�FKHVWV�DQG�QHFNV�WRJHWKHU�DQG�VKDULQJ�WKH�
YLEUDWLRQV��:H�XVXDOO\�ODVW�RQO\�D�PLQXWH�RU�WZR�EHIRUH�ZH�ODXJK�DW�WKH�
ZKROH�SHUIRUPDQFH��+H�DOVR� OLNHV� UHG�EXWWRQV� DQG� ORZ��IUHTXHQF\�EDVV�
GUXPV�� +H� VWLOO� ORYHV� DQ� DFRXVWLF� JXLWDU�� 3RWV� DQG� SDQV� DQG� WDEOHWRSV�
DQG�VSDFH�EODQNHWV��%XW�KH�ILQGV�LQVWUXPHQWV��WKH�SRWHQWLDO�IRU�VHQVRU\�
UHODWLRQVKLSV�DQG�QRLVH��PRVW�HYHU\ZKHUH�KH�JRHV��DQG�,�DP�JUDWHIXO�WR�
EH�OHDUQLQJ�WKDW�ZD\�RI�EHLQJ�LQ�WKH�ZRUOG�
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N OT E S

� ê�� &R��GHVLJQ��WKRXJK�QRW�GLUHFWO\�DGGUHVVHG�DQG�H[SDQGHG�XSRQ�LQ�WKLV�FKDSWHU��LV�DQ�
H[WUDRUGLQDULO\� LPSRUWDQW�SDUW�RI�WKHVH�SURMHFWV��HVSHFLDOO\�DV�DUWLFXODWHG�E\�(OL]D�
EHWK�%���1��6DQGHUV�DQG�3LHWHU�-DQ�6WDSSHUV��ëééñ��

� ë�� ,Q�QR�ZD\�GR�,�PHDQ�WR�UHGXFH�WKH�HPRWLRQDO�FRPSOH[LWLHV�RI�LOOQHVV��SDLQ��RU�GLV�
DELOLW\�WR�D�YLRODWLRQ�RI�RXU�H[SHFWDWLRQV�RI�QRLVHOHVVQHVV��)RU�LQVWDQFH��LQ�P\�RZQ�
H[SHULHQFH��,�IHHO�VDGQHVV��DQG�FHUWDLQO\�D�ZLGH�YDULHW\�RI�HPRWLRQV��LQFOXGLQJ�YHU\�
SRVLWLYH� IHHOLQJV�� IRU� D� YDULHW\� RI� UHDVRQV� LQFOXGLQJ� IHDU� RI� ORVV�� HPSDWK\� GXULQJ�
WLPHV�RI�SK\VLFDO�GLVFRPIRUW�DQG�SDLQ��DQG�VR�RQ�

� ì�� ,�KDYH�ZULWWHQ�PXFK�PRUH�DERXW�WKH�VKRUWFRPLQJV�RI�WKHVH�FRQFHSWLRQV�RI�QRLVH�LQ�
WKH�FKDSWHU�k:ULWLQJ�'LUW��7HDFKLQJ�1RLVHy��+DPPHU�ëéêñ�� LQ�&RXUWQH\�6��'DQ�
IRUWK��.\OH�'��6WHGPDQ��DQG�0LFKDHO�-��)DULV
V�Soundwriting Pedagogies�

� í�� 7KDW� ,� OLNH� WR� WKLQN�RI� WKHVH�SHUIRUPDQFHV� DV� NLVVHV� DQG�XWWHUDQFHV� RI�P\�QDPH�
PD\�EH�LQGLFDWLYH�RI�WKH�SUDFWLFH�,�DP�FULWLTXLQJ�KHUH��VSHFLILFDOO\�WKH�WHQGHQF\�RI�
QRUPDWLYH�ERGLHV�WR�PDS�WKHLU�SUHIHUHQFHV�DQG�GHVLUHV�RQWR�GHYLDQW�ERGLHV�

� î�� %\�XVLQJ�kQRQPRGHUQ�y�,�UHIHU�WR�/DWRXU
V��êòòì��We Have Never Been Modern�DQG�
VXEVHTXHQW�ZRUNV�WKDW�GLVSXWH�0RGHUQLVW�GLVWLQFWLRQV�EHWZHHQ�FXOWXUH�DQG�QDWXUH��
KXPDQ�DQG�QRQKXPDQ��HWF�

R E F E R E N C E S

%HQWRQ��%DQDL�� (GZDUG�� êòòï�� The Mishomis Book: The Voice of the Ojibway�� 0LQQHDSROLV��
8QLYHUVLW\�RI�0LQQHVRWD�3UHVV�

%LUG��'DYLG��1XULW��êòòò��k�C$QLPLVP
�5HYLVLWHG��3HUVRQKRRG��(QYLURQPHQW��DQG�5HODWLRQDO�
(SLVWHPRORJ\�y�Current Anthropology�íé��ê���ïðq�òê��GRL�êé�êéñï�ëéééïê�

&ODUH��(OL�� ëéêð��Brilliant Imperfection: Grappling with Cure��'XUKDP��1&��'XNH�8QLYHUVLW\�
3UHVV�

'RXJODV��0DU\��êòòï��Purity and Danger: An Analysis of Concepts of Pollution and Taboo��1HZ�
<RUN��3UDHJHU�

*DUODQG��7KRPVRQ�� 5RVHPDULH�� ëééë�� k,QWHJUDWLQJ� 'LVDELOLW\�� 7UDQVIRUPLQJ� )HPLQLVW�
7KHRU\�y�NWSA Journal�êí��ì���êq�ìë�

*KD]DOD��4XEDLV�5HHG��êòòï��k7KH�&DVLR�6.��ê��(VFDSLVW�6DPSOH�6KXWWOH�y�Experimental Musi-

cal Instruments�êë��ë���êêq�êï�
*KD]DOD��4XEDLV�5HHG��ëééí��k7KH�)RON�0XVLF�RI�&KDQFH�(OHFWURQLFV��&LUFXLW��%HQGLQJ�WKH�

0RGHUQ�&RFRQXW�y�Leonardo Music Journal�êí��òðq�êéí��GRL�êé�êêïë�éòïêêëêéíìéïðëðê�
+DOORZHOO��$��,UYLQJ��êòïí��Ojibwa Ontology, Behavior, and World View��1HZ�<RUN��&ROXPELD�

8QLYHUVLW\�3UHVV�
+DPPHU��6WHYHQ��ëéêñ��k:ULWLQJ�'LUW��7HDFKLQJ�1RLVH�y�,Q�Soundwriting Pedagogies��HGLWHG�

E\�&RXUWQH\�6��'DQIRUWK��.\OH�'��6WHGPDQ��DQG�0LFKDHO� -��)DULV��/RJDQ��&RPSXWHUV�
DQG�&RPSRVLWLRQ�'LJLWDO�3UHVV�8WDK�6WDWH�8QLYHUVLW\�3UHVV��KWWS����FFGLJLWDOSUHVV��RUJ��
ERRN��VRXQGZULWLQJ��

+DUU\��%HWK��DQG�-DQHWWH�.OLQJQHU��ëééð��k'LVFDUGLQJ�WKH�'HILFLW�0RGHO�y�Educational Lead-

ership�ïí��î���êïq�ëê�
+DZLVKHU��*DLO�(���DQG�&\QWKLD�/��6HOIH��êòòê��k7KH�5KHWRULF�RI�7HFKQRORJ\�DQG�WKH�(OHF�

WURQLF�:ULWLQJ�&ODVV�y�College Composition and Communication�íë��ê���îîq�ïî�
+HUPHV��0DU\��ëééî��k�C0D
LLQJDQ�,V�-XVW�D�0LVVSHOOLQJ�RI�WKH�:RUG�:ROI
��$�&DVH�IRU�7HDFK�

LQJ� &XOWXUH� WKURXJK� /DQJXDJH�y� Anthropology & Education Quarterly� ìï� �ê��� íìq�îï��
GRL�êé�êîëî�DHT�ëééî�ìï�ê�éíì�

.HUVH��&�Ǫ6��êòðî��The Law Relating to Noise��/RQGRQ��2\H]�3XEOLVKLQJ�
/DWRXU�� %UXQR�� êòòì��We Have Never Been Modern�� &DPEULGJH�� 0$�� +DUYDUG� 8QLYHUVLW\�

3UHVV�
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0F$OOLVWHU��0LFKDHO��(ODLQH�<XHQ��DQG�6WXDUW�%XVK��ëéêë��k&XOWLYDWLQJ�'HVLJQ�3DUWQHUVKLS��
$�3DUWLFLSDWRU\�'HVLJQ�([SORUDWLRQ�(QJDJLQJ�3HRSOH�ZLWK�'LVDELOLWLHV�y�3UHVHQWDWLRQ�DW�
,QGXVWULDO�'HVLJQHUV�6RFLHW\�RI�$PHULFD�(GXFDWLRQ�6\PSRVLXP��$XJXVWǪêî��ëéêë��%RV�
WRQ��0$��KWWSV����ZZZ��LGVD��RUJ��VLWHV��GHIDXOW��ILOHV��0F$OOLVWHU��SGI�

0F/XKDQ��0DUVKDOO�� êòïï��Understanding Media: The Extensions of Man��1HZ�<RUN��6LJQHW�
%RRNV�

0F5XHU��5REHUW��ëééï��Crip Theory: Cultural Signs of Queerness and Disability��1HZ�<RUN��1HZ�
<RUN�8QLYHUVLW\�3UHVV�

0HQNPDQ�� 5RVD�� ëéêé�� k*OLWFK� 6WXGLHV� 0DQLIHVWR�y� Amodern�� KWWS����DPRGHUQ��QHW��ZS�
���FRQWHQW��XSORDGV��ëéêï��éî��ëéêé�B2ULJLQDO�B5RVD����0HQNPDQ����*OLWFK����6WXGLHV����0DQLIHVWR�
�SGI�

Oxford University Press�� ëéëéD�� k'LDJQRVLV�y� Lexico�� KWWSV����ZZZ��OH[LFR��FRP��GHILQLWLRQ��
GLDJQRVLV�

2[IRUG� 8QLYHUVLW\� 3UHVV�� ëéëéE�� k1RLVH�y� Lexico�� KWWSV����ZZZ��OH[LFR��FRP��GHILQLWLRQ��
QRLVH�

2[IRUG�8QLYHUVLW\�3UHVV��ëéëéF��k3URJQRVLV�y�Lexico��KWWSV����ZZZ��OH[LFR��FRP��GHILQLWLRQ��
SURJQRVLV�

3RZHOO��0DOHD��'DLV\�/HY\��$QGUHD�5LOH\��0XNDYHW]��0DULOHH�%URRNV��*LOOLHV��0DULD�1RYRWQ\��
DQG� -HQQLIHU� )LVFK��)HUJXVRQ�� ëéêí�� k2XU� 6WRU\� %HJLQV� +HUH�� &RQVWHOODWLQJ� &XO�
WXUDO� 5KHWRULFV�y�Enculturation: A Journal of Rhetoric, Writing, and Culture� ëî�� KWWS����
HQFXOWXUDWLRQ��QHW��RXU����VWRU\����EHJLQV����KHUH�

6DQGHUV��(OL]DEHWK�%���1���DQG�3LHWHU�-DQ�6WDSSHUV��ëééñ��k&R��&UHDWLRQ�DQG�WKH�1HZ�/DQG�
VFDSHV�RI�'HVLJQ�y�CoDesign: International Journal of CoCreation in Design and the Arts�í�
�ê���îq�êñ��GRL�êé�êéñé�êîðêéññéðéêñðîéïñ�

6HOIH��&\QWKLD�/���DQG�5LFKDUG�-��6HOIHǪ-U��êòòí��k7KH�3ROLWLFV�RI�WKH�,QWHUIDFH��3RZHU�DQG�
,WV� ([HUFLVH� LQ� (OHFWURQLF� &RQWDFW� =RQHV�y�College Composition and Communication� íî�
�í���íñéq�îéí�
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