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Modelling architecture in the 
world of expertise

Architecture and Studies of  Expertise and 

Experience (SEE)

)ZKPQ\MK\]ZM�Q[�IV�M[XMKQITTa�QV\MZM[\QVO�IZMI�NWZ�\PM�
IXXTQKI\QWV�WN �QLMI[�IJW]\�M`XMZ\Q[M�JMKI][M�Q\�[XIV[�
UIVa�LWUIQV[���0MZM�_M�[PW_�PW_�QLMI[�JMTWVOQVO�
\W�;\]LQM[�WN �-`XMZ\Q[M�IVL�-`XMZQMVKM��;--��·�
XZQVKQXITTa�\PM�TWK][�WN �TMOQ\QUI\M�QV\MZXZM\I\QWV�
�+WTTQV[�IVL�-^IV[��������QV\MZIK\QWVIT�M`XMZ\Q[M�
�+WTTQV[�IVL�-^IV[�����#�+WTTQV[�IVL�-^IV[�������
IVL�I�\aXWTWOa�WN �\ZILQVO�bWVM[��+WTTQV[�M\�IT��
������·�KIV�QTT]UQVI\M�\PM�LQ[\QVK\Q^M�NMI\]ZM[�WN �
IZKPQ\MK\]ZIT�XZIK\QKM�

?M�KWV[QLMZ�QV\MZLQ[KQXTQVIZa�QV\MZIK\QWV[�\PI\�
IZM�ZW]\QVM�_Q\PQV�IZKPQ\MK\]ZIT�XZIK\QKM�·�NWZ�
QV[\IVKM��_Q\P�[\Z]K\]ZIT�MVOQVMMZ[�·�I[�_MTT�I[�
novel collaborations in which ideas rather than 
\MKPVQKIT�M`XMZ\Q[M�IZM�M`KPIVOML��<PQ[�[MKWVL�
KI\MOWZa�Q[�M`MUXTQÅML�Ja�8QVMLI¼[�KWTTIJWZI\QWV�
_Q\P�KZa[\ITTWOZIXPMZ[�1�.QVITTa��_M�TWWS�I\�\PM�
relationship between architects and the wider 
X]JTQK��1V�XZM[MV\QVO�\PQ[�IVITa[Q[��_M�LZI_�WV�
Pineda’s experience as an architect who has 
KWTTIJWZI\ML�_Q\P�I�ZIVOM�WN �\MKPVQKIT�LQ[KQXTQVM[�
IVL�\PM�M`XMZQMVKM[�WN �+WTTQV[��-^IV[�IVL�?MQVMT�I[�
[WKQWTWOQ[\[�WN �[KQMVKM�_Q\P�I�TWVO[\IVLQVO�QV\MZM[\�QV�
QV\MZLQ[KQXTQVIZa�KWTTIJWZI\QWV��

Locus of  Legitimate Interpretation

 
<PM�QLMI�WN �\PM�4WK][�WN �4MOQ\QUI\M�1V\MZXZM\I\QWV�
�441��_I[�QV\ZWL]KML�QV�Rethinking Expertise��+WTTQV[�
IVL�-^IV[�����"���!�����\W�QTT][\ZI\M�IV�QUXWZ\IV\�
LQٺMZMVKM�JM\_MMV�[KQMV\QÅK�IVL�IZ\Q[\QK�QV[\Q\]\QWV["�
TMOQ\QUI\M�R]LOMUMV\[�IJW]\�\PM�Y]ITQ\a�WN �\PM�
_WZS�LWVM�QV�\PM[M�LQٺMZMV\�SVW_TMLOM�UISQVO�
KWUU]VQ\QM[�IZM�UILM�QV�LQٺMZMV\�TWKI\QWV[��.QO]ZM�
��[PW_[�_PMZM�\PM�441�Q[�TWKI\ML�NWZ�IV�M[W\MZQK�

���<W�ZMIL�IJW]\�
\PM�WZQOQV�WN �\PQ[�
collaboration, see 
8QVMLI������

Harry Collins, 
Robert Evans, 
Sergio Pineda, 
& Martin Weinela
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[KQMVKM��0MZM�Q\�Q[�KTW[M�\W�\PM�SVW_TMLOM�
XZWL]KMZ[��_Q\P�WVTa�\PW[M�QV�\PM�[IUM��[]J�
LQ[KQXTQVIZa�OZW]X�IJTM�\W�UISM�TMOQ\QUI\M�
R]LOUMV\[�IJW]\�Q\[�MXQ[\MUQK�^IT]M���1V�KWV\ZI[\��
QN �.QO]ZM���_MZM�\W�[PW_�\PM�441�NWZ�IZ\Q[\QK�
XZWNM[[QWV[��\PMV�\PM�_IOWV�_Q\P�Q\[�^MZ\QKIT�
IZZW_�_W]TL�JM�TWKI\ML�U]KP�N]Z\PMZ�\W�\PM�
ZQOP\��_Q\P�JW\P�KZQ\QK[�IVL�\PM�X]JTQK�·�Q�M��\PM�
KWV[]UMZ[�ZI\PMZ�\PIV�XZWL]KMZ[�·�IJTM�\W�UISM�
TMOQ\QUI\M�I[[M[[UMV\[�WN �I�_WZS¼[�IM[\PM\QK�WZ�
TQ\MZIZa�^IT]M��1VLMML��NWZ�UIVa�SQVL[�WN �[]KP�
_WZS��\PM�WXQVQWV[�WN �KWV[]UMZ[�IVL�KZQ\QK[�
Q[�\ISMV�\W�JM�KZ]KQIT��_Q\P�\PM�^QM_[�WN �NMTTW_�
IZ\Q[\[�IVL�_ZQ\MZ[�KW]V\QVO�NWZ�VW\PQVO�
7\PMZ�SVW_TMLOM�XZWL]KQVO�IK\Q^Q\QM[�KIV�IT[W�
JM�KTI[[QÅML�QV�\MZU[�WN �\PM�441��<MKPVWTWOa��NWZ�
M`IUXTM��PI[�IV�441�\PI\�Q[�N]Z\PMZ�\W�\PM�ZQOP\�
\PIV�[KQMVKM���<PQ[�Q[�JMKI][M�\MKPVWTWOQM[��TQSM�
IZ\_WZS[��IZM�R]LOML�Ja�KWV[]UMZ[���<PM�KTI[[QK�
LQ[K][[QWV�WN �\PQ[�Q[�\PM�LM^MTWXUMV\�WN �\PM�
UWLMZV�JQKaKTM�QV�_PQKP�\PM�»XZWOZM[[QWV¼�NZWU�
\PM�LIVOMZW][�»XMVVa�NIZ\PQVO¼�WZ�»PQOP�_PMMTMZ¼�
JQKaKTM�\W�\PM�»[INM\a�JQKaKTM¼�_Q\P�Q\[�KPIQV�
TQVSQVO�NZWV\�IVL�ZMIZ�KWO[�ITTW_QVO�OMIZQVO�IVL�
a small driving wheel, was contingent on social 
norms in which speed and racing were counted 
I[�XZQWZQ\QM[�W^MZ�[INM\a�IVL�KWUNWZ\���1\�Q[�WVTa�
_PMV��_Q\P�\PM�IL^MV\�WN �XVM]UI\QK�\aZM[��
\PM�[INM\a�JQKaKTM�KW]TL�IT[W�JM�I�ZIKQVO�KaKTM�
\PI\�\PM�\MKPVWTWOa�UW^ML�WV#�Q\�_I[�I�UI\\MZ�
WN �K]T\]ZIT�VWZU[�IVL�^IT]M[�VW\�»ZI\QWVIT¼�
XZWOZM[[QWV�\W_IZL[�IV�WX\QUIT�LM[QOV��

���;MM�M�O��*QRSMZ��!!��IVL�8QVKP�
IVL�*QRSMZ��! �

Figure 1: The moving locus of 
legitimate interpretation, science 
toward the left, arts toward the 
right (reproduced from Collins and 
Evans, 2007)
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Architecture and its Expertises

?M�VW_�][M�\PM�KWVKMX\�WN �441�\W�LZI_�W]\�\PM�
LQ[\QVK\Q^MVM[[�WN �IZKPQ\MK\]ZM�_PMV�KWUXIZML�
\W�ZMXZM[MV\I\Q^M�M`IUXTM[�WN �\PM�KWTTIJWZI\QWV[�
QV�_PQKP�IZKPQ\MK\[�IZM�ZW]\QVMTa�MVOIOML��.QO]ZM�
��[PW_[�IZKPQ\MK\]ZM�QV�\PM�KMV\ZM�IVL�\PZMM�
LQٺMZMV\�SQVL[�WN �LWUIQV�_Q\P�_PQKP�Q\�QV\MZIK\[��  
?M�_WZS�KTWKS_Q[M�NZWU�!�W¼KTWKS��

� ��+Za[\ITTWOZIXPa�Q[�I�LWUIQV�WN �
[XMKQITQ[\��[KQMV\QÅK�M`XMZ\Q[M�\PI\�PI[�VW\��QV�
the past, contributed to architectural practice 
IVL�_PW[M�441�ZMUIQV[�[MXIZI\M�NZWU�\PI\�WN �
IZKPQ\MK\]ZM��0MZM�_M�][M�KZa[\ITTWOZIXPa�\W�
ZMXZM[MV\�IVa�[KQMV\QÅK�LQ[KQXTQVM�\PI\�UQOP\�JM�
][ML�QV�\PQ[�_Ia��
� ��;\Z]K\]ZIT�MVOQVMMZQVO�ZMXZM[MV\[�
I�LWUIQV�WN �[XMKQITQ[\��[KQMV\QÅK�M`XMZ\Q[M�
\PI\�Q[�ZW]\QVMTa�KITTML�]XWV�IVL�QV\MOZI\ML�
into architectural practice and can be seen as 
JMTWVOQVO�_Q\PQV�Q\[�441���1V�I�UWZM�M`\MV[Q^M�
\ZMI\UMV\�_M�UQOP\�IT[W�TWWS�I\�W\PMZ�SQVL[�
WN �MVOQVMMZQVO�IVL�_PM\PMZ�\PM�ZMTI\QWV[PQX[�
between architects, builders and other specialists 
_PW[M�XZIK\QKIT�M`XMZQMVKM�UIa�KWV\ZQJ]\M�\W�\PM�
LM[QOV�XZWKM[[��Q[�[QUQTIZ��
 - The third domain comprises the 
M^MZaLIa�][MZ[�WN �J]QTLQVO[�ITWVO�_Q\P�\PM�X]JTQK�
IVL�KZQ\QK[��<PM[M�LW�VW\�KWV\ZQJ]\M�\W�\PM�LM[QOV�
XZWKM[[�LQZMK\Ta�J]\�LW�UISM�IV�QUXWZ\IV\�
KWV\ZQJ]\QWV�\W�\PM�M^IT]I\QWV�WN �IZKPQ\MK\]ZM�IVL�
\PMZMNWZM�KWV\ZQJ]\M�\W�IZKPQ\MK\]ZM¼[�441���

1V�.QO]ZM����\PM�XZWNM[[QWVIT�LWUIQV[�WN �
KZa[\ITTWOZIXPa��[\Z]K\]ZIT�MVOQVMMZQVO�IVL�
IZKPQ\MK\]ZM�IZM�ZMXZM[MV\ML�Ja�\PZMM�JTIKS�LW\[�
[]ZZW]VLML�Ja�PMI^a�KQZKTM[���1V�ITT�\PZMM�KI[M[��
\PM�LW\[�IZM�\PM�XZWNM[[QWV[�\PMU[MT^M[�IVL��
QV�\PM�KI[M[�WN �KZa[\ITTWOZIXPa�IVL�[\Z]K\]ZIT�
engineering, the circles represent the boundaries 
WN �\PM�XZQVKQXIT�4WKQ�WN �4MOQ\QUI\M�1V\MZXZM\I\QWV�
�441��\PI\�XMZ\IQV�\W�\PMU���*W\P�KZa[\ITTWOZIXPa�
IVL�[\Z]K\]ZIT�MVOQVMMZQVO�IZM�\aXQKIT�[KQMVKM[�[W�
\PMQZ�441�Q[�KTW[M�\W�\PM�XZWL]KMZ[�WN �SVW_TMLOM���
<P][�QV�JW\P�LWUIQV[�Q\�Q[�W\PMZ�XZIK\Q\QWVMZ[��Q�M��

����*a�[XMKQITQ[\�_M�UMIV��NWZ�
example, the contribution a 
XZWNM[[QWVIT�KPMN �UQOP\�UISM�
\W�\PM�LM[QOV�WN �I�KWUUMZKQIT�
SQ\KPMV�WZ�\PM�ZWTM�WN �PMIT\PKIZM�
XZWNM[[QWVIT[�QV�\PM�LM[QOV�WN �I�
PW[XQ\IT�_IZL�

 
���<PM�\_W�LWUIQV[�WN �
KZa[\ITTWOZIXPa�IVL�[\Z]K\]ZIT�
engineering have been chosen 
because their contrasting 
ZMTI\QWV[PQX�_Q\P�IZKPQ\MK\]ZM��
?PMZMI[�ZMTI\QWV[�JM\_MMV�
architecture and structural 
MVOQVMMZQVO�IZM�NZMY]MV\�IVL�
routinized, the interaction 
between architecture and 
KZa[\ITTWOZIXPa�LMXMVL[�WV�\PM�
QVQ\QI\Q^M�WN �8QVMLI�IVL�KWTTMIO]M[�
IVL�ZMY]QZML�M`\MZVIT�N]VLQVO�
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MQ\PMZ�W\PMZ�KZa[\ITTWOZIXPMZ[�WZ�W\PMZ�[\Z]K\]ZIT�MVOQVMMZ[��_PW�XMMZ�ZM^QM_�
XIXMZ[�IVL�_PW�R]LOM�_PM\PMZ�\PM�\MKPVQKIT�KTIQU[�UILM�·�\PM�VM_�SVW_TMLOM�
·�Q[�WN �I�PQOP�MVW]OP�[\IVLIZL�\W�JM�X]JTQ[PML�����
 
<PM�441�WN �IZKPQ\MK\]ZM�Q[�UWZM�KWUXTQKI\ML��1V�.QO]ZM����IZKPQ\MK\]ZM�IVL�
Q\[�»TWKIT�441¼�Q[�ZMXZM[MV\ML�Ja�\PM�OZMa�[PILML�KQZKTM�QV�\PM�UQLLTM���?M�
have made this circle a little larger than the others because while the initial 
R]LOUMV\[�WN �IZKPQ\MK\[¼�_WZS�IZM�UILM�Ja�W\PMZ�IZKPQ\MK\[��\PM�_PWTM�
IZKPQ\MK\]ZIT�XZWNM[[QWV�PI[�ZQOP\[�_PMV�Q\�KWUM[�\W�R]LOQVO�IZKPQ\MK\]ZIT�W]\X]\�
·�\PM�Y]ITQ\a�WN �I�JZQLOM�LM[QOV�Q[�VW\�R]LOML�M`KT][Q^MTa�Ja�JZQLOM�LM[QOVMZ[��
R][\�I[�\PM�Y]ITQ\a�WN �IV�WٻKM�J]QTLQVO�Q[�VW\�R]LOML�M`KT][Q^MTa�Ja�\PM�LM[QOVMZ[�
WN �WٻKM�J]QTLQVO[���1V�\PM�KI[M�WN �IZKPQ\MK\]ZM��\PM�»TWKIT�441¼�Q[�\PM�_PWTM�
XZWNM[[QWV�ZI\PMZ�\PIV�I�VIZZW_�OZW]X�WN �[XMKQITQ[\[�I[�_W]TL�JM�\PM�KI[M�QV�
[Ia��XPa[QK[��_PMZM�OZI^Q\I\QWVIT�_I^M�XPa[QKQ[\[�_W]TL�PI^M�TQ\\TM�QV�\PM�_Ia�WN �
TQKMVKM�\W�KZQ\QKQ[M�TW_�\MUXMZI\]ZM�XPa[QKQ[\[�WZ�[WTQL�[\I\M�XPa[QKQ[\[��
   
*]\�W\PMZ�[WKQIT�OZW]X[�KIV�IT[W�UISM�TMOQ\QUI\M�R]LOMUMV\[�IJW]\�IZKPQ\MK\]ZIT�
_WZS�IVL�\PM[M�ZMTI\QWV[PQX[�IZM�ZMXZM[MV\ML�Ja�\PM�^IZQW][�\ZQIVOTM[�IVL�IZZW_[�
TQVSQVO�IZKPQ\MK\]ZM�\W�LQٺMZMV\�LWUIQV[�WN �M`XMZ\Q[M�IVL�M`XMZQMVKM��.WZ�
M`IUXTM��\PM�441�NWZ�IZKPQ\MK\]ZM�U][\�IT[W�QVKT]LM�\PM�^QM_[�WN �\PM�[\Z]K\]ZIT�
MVOQVMMZ[��I\�TMI[\�QV[WNIZ�I[�\PM�MVOQVMMZ[¼�M`XMZ\Q[M�OQ^M[�\PMU�I�_IZZIV\�\W�
[Ia�_PM\PMZ�WZ�VW\�I�XIZ\QK]TIZ�[\Z]K\]ZM�_QTT�[\IVL�]X���;W�_M�PI^M�\W�M`\MVL�I�

Figure 2: Architecture plus 
crystallography with Loci of 
Legitimate Interpretation
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��1\�Q[��WN �KW]Z[M��XW[[QJTM�
that ideas might also 
ÆW_�NZWU�IZKPQ\MK\]ZM�
\W�KZa[\ITTWOZIXPa��.WZ�
M`IUXTM��KZa[\ITTWOZIXPMZ[�
might get inspiration in 
their turnabout  potential 
VM_�KZa[\IT�[\Z]K\]ZM[��
;PW]TL�\PQ[�PIXXMV��\PM�441�
would remain within the 
KZa[\ITTWOZIXPa�KWUU]VQ\a�
IVL�_W]TL�VW\�QVKT]LM�IVa�
IZKPQ\MK\[��

[MOUMV\�WN �\PM�441�^MZ\QKITTa�[W�I[�\W�QVKT]LM�\PMU�
·�\PM�^MZ\QKITTa�WZQMV\I\ML�\ZQIVO]TIZ�[PIXM�QV�.QO]ZM�
����6W\M��PW_M^MZ��\PI\�JMKI][M�KZa[\ITTWOZIXPMZ[�
XZW^QLM�QV[XQZI\QWV�ZI\PMZ�\PIV�QVNWZUI\QWV�WZ�
judgment, there is no such shape stretching out 
\W�\PM�TMN\���;MKWVL��J]\�MY]ITTa�QUXWZ\IV\��IZM�
\PM�[QUQTIZ�[PIXM[�[\ZM\KPQVO�W]\�NIZ�\W�\PM�ZQOP\�
WN �.QO]ZM����_PMZM�_M�ÅVL�\PM�KWV[]UMZ[�WN �\PM�
\MKPVWTWOa�IVL�\PM�X]JTQK�IVL�\PMQZ�ZMXZM[MV\I\Q^M[�
·�\PM�IZKPQ\MK\]ZM�KZQ\QK[�_PW�_ZQ\M�QV�\PM�;]VLIa�
XIXMZ[�IVL�\PM�TQSM����<PM�QVVMZ�OZMa�\ZQIVOTM�IZM�\PM�
KWV[]UMZ[��_PW�TQ^M�QV�\PM�PW][M[��\PM�\W_MZ�JTWKS[�
IVL�\PM�WٻKM[���<PM�TIZOMZ�\ZQIVOTM�IZM�\PM�X]JTQK�
IVL�\PM�KZQ\QK[���
?M�VW_�LZI_�WV�\PM�W\PMZ�KWVKMX\[�QLMV\QÅML�QV�\PM�
QV\ZWL]K\QWV�·�QV\MZIK\QWVIT�M`XMZ\Q[M�IVL�\ZILQVO�
bWVM[�·�\W�M`XTWZM�QV�UWZM�LM\IQT�PW_�IZKPQ\MK\]ZIT�
XZIK\QKM�_WZS[�_Q\P�IVL�LQ[\QVO]Q[PM[�Q\[MTN �_Q\PQV�
\PM[M�LQٺMZMV\�SQVL[�WN �KWTTIJWZI\QWV��?M�JMOQV�
_Q\P�KZa[\ITTWOZIXPa��I[�\PQ[�ZMXZM[MV\[�\PM�SQVL�WN �
KWTTIJWZI\QWV�\PI\�UQOP\�WKK]Z�I\�\PM�[\IZ\�WN �\PM�
LM[QOV�XZWKM[[��?M�\PMV�KWV[QLMZ�KWTTIJWZI\QWV[�
JM\_MMV�IZKPQ\MK\[�IVL�MVOQVMMZ[�·�UWZM�\aXQKIT�
WN �\PM�QUXTMUMV\I\QWV�XPI[M�WN �I�LM[QOV�·�IVL�\PM�
ÅVIT�M^IT]I\QWV�WN �\PM�KWUXTM\ML�[\Z]K\]ZM�Ja�][MZ[��
XZWNM[[QWVIT�KZQ\QK[�IVL�X]JTQK�UWZM�OMVMZITTa�

Architects and crystallographers

Although the collaboration between architects and 
KZa[\ITTWOZIXPMZ[�Q[�\PM�UW[\�]V][]IT�Q\�Q[�IT[W�\PM�
UW[\�[\ZIQOP\NWZ_IZL�\W�IVITa[M��<PM�KWTTIJWZI\QWV�
Q[�I[aUUM\ZQKIT�_Q\P�SVW_TMLOM�ÆW_QVO�NZWU�\PM�
KZa[\ITTWOZIXPMZ[�\W�\PM�IZKPQ\MK\[�·�I[�ZMXZM[MV\ML�
Ja�\PM�JTIKS�JTWKS�IZZW_��<PM�IZKPQ\MK\[�_Q[P�\W�
]\QTQ[M�OMWUM\ZQM[�KWV\IQVML�QV�KZa[\ITTWOZIXPQK�
LI\I[M\[��TMIZV�IJW]\�UWTMK]TIZ�OMWUM\Za�IVL�
[QU]TI\M�\PM�LaVIUQK[�WN �KZa[\ITTQVM�NWZUI\QWV[��<PM�
architects hope the collaboration will give rise to 
VM_�SQVL[�WN �LM[QOV[���<PM�KZ]KQIT�XWQV\�Q[�\PI\�\PM�
441�NWZ�KZa[\ITTWOZIXPa�IVL�\PM�441�NWZ�IZKPQ\MK\]ZM�
ZMUIQV�LQ[\QVK\����1LMI[�ÆW_�NZWU�KZa[\ITTWOZIXPa�
\W�IZKPQ\MK\]ZM�_PMZM�\PMa�IZM�\PMV�M^IT]I\ML�
IOIQV[\�\PM�[\IVLIZL[�WN �IZKPQ\MK\]ZIT�XZIK\QKM�VW\�
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KZa[\ITTWOZIXPa��<PM�KZa[\ITTWOZIXPMZ[�PI^M�VW�ZQOP\[�
I[�M`XMZ\[�\W�UISM�MXQ[\MUQK�R]LOMUMV\[�IJW]\�\PM�
[\Z]K\]ZM[�KZMI\ML�\PW]OP�\PMa�UQOP\�KWUUMV\�QV�
\PMQZ�ZWTM�I[�UMUJMZ[�WN �\PM�OMVMZIT�X]JTQK��\PM�ÅVM�
LI[PML�IZZW_�QV�.QO]ZM����
<W�]VLMZ[\IVL�PW_�\_W�OZW]X[�_Q\P�^MZa�LQٺMZMV\�
specialist languages and practices, can coordinate 
\PMQZ�IK\QWV[�NWZ�\PM�JMVMÅ\�WN �JW\P�_M�QV\ZWL]KM�
\PM�QLMI�WN �I�»\ZILQVO�bWVM¼���<PM�\MZU�_I[�
WZQOQVITTa�X]\�NWZ_IZL�\W�M`XTIQV�PW_�\PMWZQ[\[�IVL�
M`XMZQUMV\MZ[�_WZSML�\WOM\PMZ�QV�XPa[QK[�IVL�PW_�
VM_��PaJZQL�LQ[KQXTQVM[�TQSM�JQWKPMUQ[\Za�IZM�KZMI\ML���
<PM�QLMI�LZI_[�WV�IV�IVITWOa�_Q\P�KWUUMZKQIT�
\ZILQVO�JM\_MMV�LQٺMZMV\�[WKQM\QM[�_PW�_IV\�\W�
M`KPIVOM�OWWL[�J]\�_PW�[XMIS�LQٺMZMV\�TIVO]IOM[���
;]KP�\ZILQVO�bWVM[�KIV�_WZS�\PZW]OP�\PM�KZMI\QWV�WN �
I�[PIZML�»XQLOQV¼�TIVO]IOM�\PI\�UQ`M[�MTMUMV\[�NZWU�
MIKP�WN �\PM�VI\Q^M�TIVO]IOM��7^MZ\QUM��\PQ[�[PIZML�
language becomes richer and more sophisticated 
·�I�»KZMWTM¼�·�IVL��QV�[WUM�KI[M[��I�VM_�PaJZQL�
KWUU]VQ\a�Q[�NWZUML��

<PM�KZMI\QWV�WN �I�VM_��QV\MZ�TIVO]IOM�Q[�WVTa�WVM�
XW[[QJQTQ\a��PW_M^MZ��IVL�\PMZM�IZM�W\PMZ�_Ia[�QV�
_PQKP�[\IJTM�»\ZILQVO¼�ZMTI\QWV[PQX[�KIV�JM�IKPQM^ML���
<PM[M�IZM�M`XTIQVML�Ja�+WTTQV[��-^IV[�IVL�/WZUIV�
�������_PW�LQ[\QVO]Q[P�JM\_MMV�NW]Z�\ZILQVO�
bWVM[�\aXM[��JI[ML�WV�\_W�WZOIVQ[QVO�LQKPW\WUQM["�
interacting groups can either be homogeneous or 
heterogeneous and the interaction can either be 
JI[ML�WV�^WT]V\IZa�KWWXMZI\QWV�WZ�KWMZKQWV��[MM�IT[W�
/WZUIV��������������<PM�IZKPQ\MK\[¼�QV\MZIK\QWV�
_Q\P�\PM�KZa[\ITTWOZIXPMZ[�Q[�JM[\�LM[KZQJML�I[�I�
^WT]V\IZa�KWWXMZI\QWV�QV^WT^QVO�\_W�ZMTI\Q^MTa�
PM\MZWOMVMW][�OZW]X[�·�I�»NZIK\QWVI\ML�\ZILQVO�
bWVM¼�IKKWZLQVO�\W�+WTTQV[�M\�IT�������"������������
+WWXMZI\QWV�_Q\PQV�[]KP�I�NZIK\QWVI\ML�\ZILQVO�
zone can be organised around in-depth and shared 
linguistic practices or around shared material 
WJRMK\[�\PI\�UIa�PI^M�LQٺMZMV\�UMIVQVO[�IVL�][M[�
NWZ�\PM�LQٺMZMV\�OZW]X[�����+WTTIJWZI\QWV[�IZW]VL�
[PIZML�WJRMK\[�IZM�WN\MV�KPIZIK\MZQ[ML�I[�QV^WT^QVO�
»JW]VLIZa�WJRMK\[¼�;\IZ�IVL�/ZQM[MUMZ��! !���
while collaborations based on shared linguistic 
]VLMZ[\IVLQVO�_W]TL�JM�JI[ML�WV�»QV\MZIK\QWVIT�

���<PM�\MZU�»\ZILQVO�bWVM¼�
_I[�KWQVML�Ja�/ITQ[WV�
��!!���J]\�PM�ZM[\ZQK\ML�\PM�
IVITa[Q[�\W�QV\MZIK\QWV[�^QI�
»QV\MZTIVO]IOM[¼����XQLOQV[�IVL�
KZMWTM[�

��<PQ[�LQ[\QVK\QWV�JM\_MMV�
material object and linguistic 
practice serves as a heuristic 
and is not as clear-cut as it 
UQOP\�[MMU��[MM�+WTTQV[�M\�IT��
����"������
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 �;MM�IT[W�M�O��+WTTQV[�������
+WTTQV[�IVL�-^IV[������IVL�
+WTTQV[�IVL�;IVLMZ[������

!��7N �KW]Z[M��\PQ[�UIa�
change over time, with 
KZa[\ITTWOZIXPMZ[�IVL�
or architects becoming 
QVKZMI[QVOTa�SVW_TMLOMIJTM�
IJW]\�\PM�W\PMZ¼[�LWUIQV��-^MV�
QN �\PQ[�LWM[�PIXXMV��PW_M^MZ��
\PM�441[�ZMUIQV�[MXIZI\M�

M`XMZ\Q[M¼��M�O��+WTTQV[������IVL�+WTTQV[�IVL�-^IV[�
������ 
1V�\PM�KI[M�WN �\PM�KZa[\ITTWOZIXPMZ[��IVL�W\PMZ�
[]KP�[W]ZKM[�WN �IZKPQ\MK\]ZIT�QV[XQZI\QWV��Q\�[MMU[�
TQSMTa�\PI\�\PM�\ZILQVO�bWVM�PI[�JMMV�KZMI\ML�
\PZW]OP�KWUUWV�JW]VLIZa�WJRMK\[�ZI\PMZ�\PIV�
\PZW]OP�QV\MZIK\QWVIT�M`XMZ\Q[M�!  In the case being 
IVITa[ML��I�[PIZML�QV\MZM[\�QV�OMWUM\Za�JQVL[�
IZKPQ\MK\[�IVL�KZa[\ITTWOZIXPMZ[��M^MV�\PW]OP�\PM�
LI\IJI[M[�WN �KZa[\ITTQVM�NWZUI\QWV[�IZW]VL�_PQKP�
\PMQZ�QV\MZIK\QWV[�IZM�JI[ML�UMIV�LQٺMZMV\�\PQVO[�
\W�\PM�\_W�LQٺMZMV\�OZW]X[��.WZ�KZa[\ITTWOZIXPMZ[��
\PM�NWZUI\QWV[�IZM�][ML�\W�XZMLQK\�IVL�]VLMZ[\IVL�
\PM�XZWXMZ\QM[�IVL�][M�WN �KZa[\ITTQVM�UI\MZQIT[��
1V�KWV\ZI[\��IV�IZKPQ\MK\�TQSM�8QVMLI�^IT]M[�\PM�
OMWUM\Za�WN �KZa[\ITTQVM�NWZUI\QWV[�NWZ�]VLMZ[\IVLQVO�
[]KP�\PQVO[�I[�\PM�[KITIJQTQ\a�WN �\PM�OMWUM\ZQM[��
\PMQZ�][M�QV�\PM�KZMI\QWV�WN �[XIKM[�IVL�WJRMK\[�I\�\PM�
[KITM�WN �P]UIV�XMZKMX\QWV��IVL�\PM�XW[[QJQTQ\a�WN �
M`XMZQUMV\�JI[ML�WV�\PM�LI\I��

Architects and engineers

The interaction between the architects in the 
OZMa�KQZKTM�IVL�\PM�[\Z]K\]ZIT�MVOQVMMZ[�I\�\PM�
\WX�WN �.QO]ZM���Q[�ZI\PMZ�LQٺMZMV\���)T\PW]OP�\PM�
KWWXMZI\QWV�Q[�[\QTT�^WT]V\IZa��\PM�KWTTIJWZI\QWV�
Q[�UWZM�[aUUM\ZQKIT��UWZM�NZMY]MV\�IVL�JI[ML�
WV�I�U]KP�PQOPMZ�TM^MT�WN �[PIZML�]VLMZ[\IVLQVO��
.WZ�\PQ[�ZMI[WV��IT\PW]OP�_M�_W]TL�[\QTT�KTI[[QNa�
\PM�KWTTIJWZI\QWV�I[�I�NZIK\QWVI\ML�\ZILQVO�bWVM��
it is one based on interactional expertise rather 
\PIV�JW]VLIZa�WJRMK\[���<W�]VLMZ[\IVL�PW_�
[]KP�KWTTIJWZI\QWV[�_WZS��_M�VMML�\W�M`XTIQV�
»QV\MZIK\QWVIT�M`XMZ\Q[M¼��+WTTQV[������#�+WTTQV[�IVL�
-^IV[������#�+WTTQV[�IVL�-^IV[����������1V\MZIK\QWVIT�
M`XMZ\Q[M�Q[�Æ]MVKa�QV�\PM�TIVO]IOM�\PI\�LM[KZQJM[�
I�[M\�WN �XZIK\QKM[�ZI\PMZ�\PIV�XZWÅKQMVKa�QV�\PM�
XZIK\QKM[�\PMU[MT^M[��1V�UW[\�KI[M[��PQOP�TM^MT[�
WN �TQVO]Q[\QK�KWUXM\MVKM�IZM�IKKWUXIVQML�Ja�
extensive practical experience so it is true that most 
QV\MZIK\QWVIT�M`XMZ\[�_QTT�IT[W�JM�»KWV\ZQJ]\WZa�
M`XMZ\[¼���1\�Q[��PW_M^MZ��QUXWZ\IV\�\W�UIQV\IQV�\PM�
IVITa\QK�[MXIZI\QWV�JM\_MMV�QV\MZIK\QWVIT�M`XMZ\Q[M�
�Q�M��TIVO]IOM��IVL�KWV\ZQJ]\WZa�M`XMZ\Q[M��Q�M��
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XZIK\QKM��[W�I[�\W�]VLMZ[\IVL�\PM�M`Q[\MVKM�WN �»[XMKQIT�QV\MZIK\QWVIT�M`XMZ\[¼�
_PW�PI^M�TMIZVML�\PM�TIVO]IOM�_Q\PW]\�UI[\MZQVO�\PM�XZIK\QKM���<PM[M�QVKT]LM�
UIVIOMZ[�WN �\MKPVQKIT�XZWRMK\[�_PW�]VLMZ[\IVL�\PM�LWUIQV�_MTT�MVW]OP�\W�
UISM�[W]VL�LMKQ[QWV[�M^MV�\PW]OP�\PMa�LW�VW\�XZIK\QKM�_Q\PQV�Q\��M�O��+WTTQV[�
IVL�;IVLMZ[��������IV\PZWXWTWOQ[\[�IVL�[WKQWTWOQ[\[�_PW�IZM�LMMXTa�MUJMLLML�
QV�\PM�KWUU]VQ\a�\PMa�IZM�[\]LaQVO�J]\�_PW�LW�VW\�MVOIOM�QV�ITT�Q\[�K]T\]ZIT�
XZIK\QKM[���)ZKPQ\MK\[�NITT�QV\W�\PQ[�KI\MOWZa�_PMV�\PMa�KWTTIJWZI\M�_Q\P�[XMKQITQ[\�
M`XMZ\[�_PW[M�XZIK\QKM[�\PMa�]VLMZ[\IVL�J]\�KIVVW\�ZMXTQKI\M��

Interactional expertise allows us to understand the relationship between an 
IZKPQ\MK\�TQSM�8QVMLI�IVL�[\Z]K\]ZIT�MVOQVMMZ[�IVL�W\PMZ�[XMKQITQ[\[�_Q\P�_PWU�
PM�U][\�ZW]\QVMTa�QV\MZIK\���<PM�KTIQU�Q[�\PI\�JMKWUQVO�I�[]KKM[[N]T�IZKPQ\MK\�
QV^WT^M[�LM^MTWXQVO�I�PQOP�LMOZMM�WN �QV\MZIK\QWVIT�M`XMZ\Q[M�QV�J]QTLQVO�
MVOQVMMZQVO�IVL�ZMTI\ML�LQ[KQXTQVM[��1V�W\PMZ�_WZL[��\PM�M`XMK\I\QWV�Q[�VW\�\PI\�
IZKPQ\MK\[�IZM�IJTM�\W�LW�ITT�\PM�KITK]TI\QWV[�LWVM�Ja�\PM�MVOQVMMZ[��J]\�\PI\�
IZKPQ\MK\[�IZM�IJTM�\W�]VLMZ[\IVL�\PM�LWUIQV�WN �MVOQVMMZQVO�_MTT�MVW]OP�\W�
LM[QOV�J]QTLQVO[�\PI\�IZM�[\Z]K\]ZITTa�[W]VL��I[S�MVOQVMMZ[�\PM�ZQOP\�SQVL�WN �
Y]M[\QWV[�IVL�UISM�R]LOMUMV\[�IJW]\�_PM\PMZ�WZ�VW\�IV�MVOQVMMZ�Q[�JMQVO�
ZMI[WVIJTa�WZ�]VZMI[WVIJTa�ZQ[S�I^MZ[M�_PMV�PM�WZ�[PM�[Ia[�I�XZWXW[ML�[\Z]K\]ZM�
KIVVW\�JM�J]QT\��1V�[WUM�KI[M[��\PQ[�UIa�TMIL�\W�I�UWZM�[aUUM\ZQKIT�ZMTI\QWV[PQX�
I[�MVOQVMMZ[�UIa�IT[W�VMML�\W�LM^MTWX�[WUM�QV\MZIK\QWVIT�M`XMZ\Q[M�QV�\PM�
_WZTL�WN �IZKPQ\MK\]ZM�[W�I[�\W�KWV\ZQJ]\M�MٺMK\Q^MTa�\W�\PM�\ZIV[TI\QWV�WN �LM[QOV�
QLMI[�QV\W�ÅVQ[PML�[\Z]K\]ZM[��<PM�LW]JTM�PMILML�_PQ\M�JTWKS�IZZW_�\PI\�TQVS[�
IZKPQ\MK\]ZM�IVL�MVOQVMMZQVO�ZMXZM[MV\[�\PM�U]\]IT�XW[[M[[QWV�WN �QV\MZIK\QWVIT�
M`XMZ\Q[M�QV�\PM�W\PMZ¼[�XZWNM[[QWVIT�LWUIQV[�

6W\M��PW_M^MZ��\PI\�\PM�LM^MTWXUMV\�WN �QV\MZIK\QWVIT�M`XMZ\Q[M�WV�\PM�XIZ\�
WN �\PM�IZKPQ\MK\�LWM[�VW\�UISM�\PMU�KWV\ZQJ]\WZa�M`XMZ\[�·�\PI\�Q[�\W�[Ia�
SVW_TMLOM�XZWL]KMZ[�·�_Q\PQV�\PM�LWUIQV�WN �[\Z]K\]ZIT�MVOQVMMZQVO#�XMMZ�
ZM^QM_�_Q\PQV�MVOQVMMZQVO�ZMUIQV[�\PM�XZM[MZ^M�WN �MVOQVMMZ[��1V�KWV\ZI[\��
MVOQVMMZ[�KIV�LM\MZUQVM�\PM�[\Z]K\]ZIT�]V�[W]VLVM[[�WN �I�LM[QOV�IVL�\P][�
ZMVLMZ�Q\�»]VJ]QTLIJTM¼�]VLMZ�I�OQ^MV�[M\�WN �KWV[\ZIQV\[��NWZ�QV[\IVKM��I�J]LOM\�
TQUQ\������7N �KW]Z[M��_PMV�\PM�MVOQVMMZQVO�Y]M[\QWV[�IZM�ZW]\QVM��\PMV�IZKPQ\MK\[�
KIV�LW�\PM�_WZS�WN �[\Z]K\]ZIT�MVOQVMMZ[��.WZ�M`IUXTM��8QVMLI�[Ia[�PM�KW]TL�
design and build a simple structure without consulting an engineer, using well-
SVW_V�UI\MZQIT[�IVL�[\IVLIZL�[XIV�\W�LMX\P�ZI\QW[�NWZ�\PM�KITK]TI\QWV�WN �JMIU�
XZWÅTM[��<PM�KZ]KQIT�XWQV\�Q[�\W�[MM�\PI\�\PM�[Q\]I\QWV�_W]TL�JM�^MZa�LQٺMZMV\�QN �
\PM�XZWRMK\�_I[�OMVMZI\ML�\PZW]OP�\PM�][M�WN �KWUXTM`�OMWUM\Za��1V�\PQ[�KI[M��
Pineda’s structural intuition�UIa�ITTW_�PQU�\W�SVW_�\PI\�\PM�[\Z]K\]ZM�Q[�^QIJTM�
IVL�PM�UIa�M^MV�JM�IJTM�\W�[XMK]TI\M�IJW]\�\PM�LQUMV[QWV[�WN �\PM�[\Z]K\]ZIT�
MTMUMV\[��J]\�PM�_W]TL�VW\�JM�IJTM�\W�N]TTa�IVITa[M�\PM�[\Z]K\]ZIT�XMZNWZUIVKM�
WN �PQ[�LM[QOV��WZ�\W�LMÅVM�\PM�WX\QUIT�[\Z]K\]ZIT�\PQKSVM[[M[�QV�UQTTQUM\ZM[��
1N �I�TIZOM�XZWRMK\�WN �\PQ[�SQVL�_MZM�\W�JM�KWUUQ[[QWVML�IVL�XZMXIZML�NWZ�
KWV[\Z]K\QWV��8QVMLI�_W]TL�JM�IK\QVO�VMOTQOMV\Ta�QN �PM�LQL�VW\�JZQVO�IV�MVOQVMMZ�
QV\W�\PM�XZWRMK\�\MIU�
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)OIQV��I[�_Q\P�\PM�KZa[\ITTWOZIXPMZ[��Q\�Q[�XW[[QJTM�
that collaboration with architects leads to innovations 
_Q\P�MVOQVMMZQVO��.WZ�M`IUXTM��UIVa�_MTT�SVW_V�
IZKPQ\MK\]ZIT�XZWRMK\[��NZWU�\PM�++<>�*]QTLQVO�
QV�*MQRQVO�\W�\PM�8PIMVW�+MV\ZM�QV�?WTN[J]ZO��
PI^M�ZMY]QZML�XIZILQOU�KPIVOQVO�LM^MTWXUMV\[�
QV�MVOQVMMZQVO�QVKT]LQVO�\PM�LM^MTWXUMV\�WN �
VM_�UI\MZQIT[��\PM�KWUJQVI\QWV�WN �\MKPVWTWOQM[��
WZ�\PM�QV^MV\QWV�WN �VM_�[\Z]K\]ZIT�\aXM[��.ZWU�I�
sociological perspective, the important point is that 
\PM[M�VM_�MVOQVMMZQVO�SVW_TMLOM[�IVL�XZIK\QKM[�IZM�
M^IT]I\ML�Ja�MVOQVMMZ[�·�Q�M��\PM�441�ZMUIQV[�KTW[M�\W�
\PM�SVW_TMLOM�XZWL]KQVO�MVOQVMMZ[�·�IVL�Q\�Q[�WVTa�
WVKM�Q\�PI[�JMMV�KMZ\QÅML�_Q\PQV�\PQ[�KWUU]VQ\a�\PI\�
Q\�JMKWUM[�I^IQTIJTM�NWZ�IZKPQ\MK\[�\W�][M�\W�KZMI\M�
VM_�LM[QOV[�WZ�IXXTa�ZM\ZW[XMK\Q^MTa�\W�M`Q[\QVO�
[\Z]K\]ZM[�11

Architects and Public 

?PMV�_M�UW^M�\W�\PM�ZMTI\QWV[PQX�JM\_MMV�
architecture, the consumers and the public we are no 
TWVOMZ�\ITSQVO�IJW]\�QV\MZIK\QWV[�JI[ML�WV�NWZUITTa�
ZMKWOVQ[ML�WZ�[XMKQITQ[\�M`XMZ\Q[M[��1V[\MIL��_M�PI^M�
UW^ML�\W�I�[Q\]I\QWV�QV�_PQKP�\PM�441�Q[�VW_�WV�\PM�
ZQOP\�PIVL�[QLM�WN �.QO]ZM���IVL�QV�_PQKP�Q\�Q[�\PM�
M`XMZQMVKM[�WN �M^MZaLIa�TQNM�\PI\�TQKMVKM�M^IT]I\QWV[�
IJW]\�\PM�[]KKM[[�WZ�W\PMZ_Q[M�WN �I�LM[QOV�WZ�I�[\aTM���
1V�\PM�KI[M�WN �IZKPQ\MK\]ZM��\PQ[�\MV[QWV�Q[�UIVQNM[\ML�
QV�\PM�^MZa�LQٺMZMV\�M^IT]I\QWV[�\PI\�UQOP\�JM�OQ^MV�
Ja�XZWNM[[QWVIT�XMMZ[�IVL�\PM�_QLMZ�[WKQM\a�_PW[M�
^QM_[�IJW]\�_PI\�KWV[\Q\]\M[�I�»OWWL�LM[QOV¼�KIV��
IVL�WN\MV�LW��LQٺMZ�UIZSMLTa���1V�\PM�=3��\PM�UW[\�
_MTT�SVW_V�WN �\PM[M�X]JTQK�KZQ\QK[�Q[�XZWJIJTa�8ZQVKM�
+PIZTM[��_PW�Q[�NIUW][�NWZ�PQ[�WXXW[Q\QWV�\W�UIVa�
KWV\MUXWZIZa�LM[QOV[��J]\�I�UWZM�\MTTQVO�M`IUXTM�
WN �\PM�MٺMK\[�WN �X]JTQK�XMZKMX\QWV�WV�IZKPQ\MK\]ZM�Q[�
XZW^QLML�Ja�LM^MTWXUMV\[�[]KP�I[�<PIUM[UMIL�QV�
4WVLWV�
<PIUM[UMIL�_I[�QVI]O]ZI\ML�Ja�\PM�/ZMI\MZ�
4WVLWV�+W]VKQT��/4+��QV��!� �I[�I�¹town of  the 
21st Centuryº�����1\�_I[�\PM�/4+¼[�ÆIO[PQX�XZWRMK\�
IVL�_I[�\PW]OP\�WN �Ja�Q\[�KZMI\WZ[�IVL�Ja�\PM�
IZKPQ\MK\]ZIT�KWUU]VQ\a�I[�I�VM_�»OIZLMV�KQ\a¼��

���-T[M_PMZM��+WTTQV[��-^IV[��
IVL�?MQVMT������"���ZMNMZ�\W�\PM�
M`XMZ\Q[M�ZMTM^IV\�NWZ�\PQ[�SQVL�
WN �KWV\ZQJ]\QWV�I[�»\MKPVQKIT�
ZMNMZZML�M`XMZ\Q[M¼�

���.WZ�M`IUXTM��\PM�
Millennium Bridge, a 
pedestrian bridge over the 
:Q^MZ�<PIUM[�QV�4WVLWV�IVL�
LM[QOVML�Ja�.W[\MZ���8IZ\VMZ[�
_I[�QVI]O]ZI\ML�WV����2]VM�
�����IVL�PIL�\W�JM�KTW[ML�
IN\MZ�R][\�\_W�LIa[�L]M�\W�IV�
unexpected lateral vibration 
\PI\�)Z]X��\PM�[\Z]K\]ZIT�
MVOQVMMZ[��PIL�VW\�XZMLQK\ML��
)N\MZ�U]KP�QV^M[\QOI\QWV��)Z]X�
concluded that problem was 
KI][ML�Ja�I�»XW[Q\Q^M�NMMLJIKS¼�
XPMVWUMVWV��SVW_V�I[�
[aVKPZWVW][�TI\MZIT�M`KQ\I\QWV��
QV�_PQKP�\PM�VI\]ZIT�[_IaQVO�
WN �XMLM[\ZQIV[�KI][ML�[UITT�
oscillations in the bridge, 
which in turn caused people 
WV�\PM�JZQLOM�\W�[_Ia�QV�[\MX��
QVKZMI[QVO�\PM�IUXTQ\]LM�WN �\PM�
JZQLOM�W[KQTTI\QWV[��1V�WZLMZ�\W�
UISM�\PM�JZQLOM�][IJTM��)Z]X�
had to innovate in the design 
WN �LIUXMZ[�·�I�\MKPVWTWOa�
that had been developed to 
ZML]KM�\PM�W[KQTTI\QWV�WN �\W_MZ[�
]VLMZ�\PM�MٺMK\�WN �[MQ[UQK�
NWZKM[�·�\PI\�_MZM�\PMV�Å`ML�
]VLMZVMI\P�\PM�JZQLOM��<PM[M�
devices were designed to 
absorb the lateral oscillations 
KI][ML�Ja�\PM�[_IaQVO�WN �
XMLM[\ZQIV[��

���0ISM[��������WٺMZ[�I�
KWUXTM\M�PQ[\WZQKIT�ZM^QM_�WN �
the changing public perception 
WN �<PIUM[UMIL��
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N]TT�WN �WXXWZ\]VQ\QM[�IVL�KWUU]VQ\a�[XQZQ\��,]ZQVO�
Q\[�MIZTa�aMIZ[��\PM�]VI[PIUMLTa�JZ]\ITQ[\�LM[QOV�WN �
<PIUM[UMIL�_I[�[]ZZW]VLML�_Q\P�I�[MI�WN �XW[Q\Q^M�
X]JTQKQ\a�QV�_PQKP�\PM�/4+�_I[�KWVOZI\]TI\ML�NWZ�Q\[�
»boldness¼�IVL�»imagination¼������<PQ[�PWVMaUWWV�XMZQWL�
_I[�[PWZ\�TQ^ML��PW_M^MZ��IVL�_Q\PQV�R][\�I�KW]XTM�WN �
aMIZ[�\PM�XW[Q\Q^M�PMILTQVM[�_MZM�LQ[XTIKML�Ja�XZM[[�
and media coverage depicting crime and antisocial 
JMPI^QW]Z���<PQ[�\ZMVL�JMKIUM�I�LW_V_IZL�[XQZIT�
_PMV��QV��!����;\IVTMa�3]JZQKS�][ML�<PIUM[UMIL�
I[�\PM�JIKSLZWX�NWZ�A Clockwork Orange��6W_�\PM�
KTMIV�OMWUM\ZQM[�IVL�^Q[\I[�KWVKMQ^ML�Ja�\PM�/4+�
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ÆW]ZQ[P�_MZM�[MMV�I[�I�KWTL��LIZS�XTIKM�IVL�\PM�QLMIT�
TWKI\QWV�NWZ�OIVO[��KZQUM�IVL�]T\ZI�^QWTMVKM�
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experience leads them to consider themselves a 
XZWNM[[QWV�_Q\P�I�ZMÅVML�IM[\PM\QK�[MV[M�_PW[M�
design choices deserve more consideration than that 
WN �\PM�WZLQVIZa�KQ\QbMV�J]\�\PM�M`IUXTM�WN �\PM�IZ\[�
[]OOM[\[�\PI\�I�XZWNM[[QWV�\PI\�XZWL]KM[�WJRMK\[�NWZ�
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X]JTQK�IVL�_M�KW]TL�IT[W�JZQVO�QV�ZMO]TI\WZa�JWLQM[���
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[PWZ\MZ�\QUM�[KITM��<PQVSQVO�IJW]\�IZKPQ\MK\]ZM�
IVL�Q\[�ZMTI\QWV[PQX�\W�W\PMZ�XZWNM[[QWV[�QV�\MZU[�WN �
PW_�SVW_TMLOM�UW^M[�JM\_MMV�\PMU�IVL�_PMZM�
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