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In October 1998, on the occasion of the first conference on design edu-
cation, Richard Buchanan, then Director of The School of Design at Carne-
gie Mellon University, envisioned doctoral education in Design as a
“neoteric enterprise”, aimed at finding novel ways of addressing the new
problems, “thereby creating a new body of learning and knowledge”.
Twenty years after, these words can still be shared: the new problems af-
fecting our globalised, bewildered and worried society are growing in num-
bers and in complexity, and novel ways of sorting them out are more
sought-after than ever.

The present book is part of a series that, since 2017, documents the pro-
duction of the Politecnico di Milano Design Programme, presenting a sum-
mary of the doctoral theses defended each year. Eleven essays are here
gathered into four sections: Design Education; Collaborative Processes; Cul-
tural and Creative Companies; Technology for Social Change. 

In the variety of the researched topics, a common trait can be found in
the continuous need of updated ways of addressing complex problems. It
is such need that drives the evolving boundaries of design research forward,
not just within our Doctoral Programme, but within all the national and in-
ternational Doctoral Programmes in Design we are acquainted with.

Lucia Rampino is an Associate Professor at Politecnico di Milano, Depar-
tment of Design. In her research activity, she explores theories of design and
the nature of design processes, in particular as they pertain to knowledge
creation and product innovation. She has taken part in various research pro-
jects and serves as reviewer for both Design Journals and Conferences. Since
2009, she is on the Design PhD Faculty of Politecnico di Milano.

Ilaria Mariani, PhD in Design, is Contract Professor at the School of Design,
and post-doc Research Fellow at the Department of Design, Politecnico di Mi-
lano. She designs and researches games (physical, digital and hybrid) and
interactive narratives as complex systems for communication, learning and
social innovation, focusing on assessing their impact on users. On such topics,
she has been taking part in national and international research projects, and
she has been often involved in organizing conferences, reviewing journal and
conference articles.
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Abstract 

7KLV�VWXG\�IRFXVHV�RQ�,WDOLDQ�NQLWZHDU�ERWK�DV�DQ�LQGXVWULDO�H[FHOOHQFH��
SODFHG�KDOIZD\�EHWZHHQ�WUDGLWLRQ�DQG�WHFKQRORJLFDO�LQQRYDWLRQ��DQG�DV�D�GH-
VLJQ�GLVFLSOLQH�WDXJKW�LQ�GHVLJQ�XQLYHUVLWLHV��ZLWK�WKH�DLP�WR�H[SHULPHQW�ZLWK�
QHZ�ZD\V�WR�VXSSRUW�60(V�DQG�WR�DQVZHU�WKHLU�FRQFUHWH�QHHGV�LQ�WHUPV�RI�
\RXQJ�SURIHVVLRQDOV�

2Q�WKH�DFDGHPLF�VLGH��WKH�JURZLQJ�FRUUHVSRQGHQFH�RI�WKH�GLVFLSOLQHV�RI�
IDVKLRQ�GHVLJQ�ZLWK�WKHLU�UHVSHFWLYH�VSHFLDOL]HG�SURGXFWLRQ�DUHDV�FUHDWHV�DQ�
RSSRUWXQLW\�IRU�NQLWZHDU� WR�EH�DGGUHVVHG� LQ� WKLV�VWXG\�IURP�D�GHVLJQHU�UH-
searcher perspective, and thus to be recognized as a discipline that deserves 
VSHFL¿F�WHDFKLQJ�WRROV�DQG�PHWKRGV�DQG�IRFXVHG�VFLHQWL¿F�UHVHDUFK��)URP�DQ�
LQGXVWULDO�VWDQGSRLQW��NQLWZHDU�LV�RQH�RI�WKH�PRVW�FRPSOH[�UHDOLWLHV�RI�0DGH�
LQ�,WDO\��ZLWK�D�ORQJ�DQG�IUDJPHQWHG�SURGXFWLRQ�FKDLQ�PDGH�XS�RI�PDQ\�GLI-
IHUHQW�VWDNHKROGHUV�WKDW�OHDGV�WR�VLJQL¿FDQW�ZDVWH�LQ�WHUPV�RI�WLPH��UHVRXUFHV�
DQG�PDWHULDOV�OHDYLQJ�D�ORZ�EXGJHW�IRU�WKH�WUDLQLQJ�RI�QHZ�GHVLJQHUV��

,Q�WKLV�VFHQDULR��LW�LV�LQFUHDVLQJO\�XUJHQW�IRU�KLJKHU�HGXFDWLRQ�WR�XQGHU-
VWDQG�KRZ�WR�WUDLQ�NQLW�GHVLJQHUV�DV�SURIHVVLRQDOV�DEOH�WR�DFW�LQ�EHWZHHQ�WUD-
dition and innovation, owning creative and technical skills along with with 
VSHFL¿F�FRPSHWHQFLHV��RWKHU�WKDQ�WKRVH�RI�D�PRUH�JHQHULF�IDVKLRQ�GHVLJQHU��

The study works towards this objective, keeping knitwear inside the 
ERXQGDULHV� RI� WKH� ,WDOLDQ� LQGXVWULDO� GHVLJQ� FXOWXUH� DQG� DFWLQJ�ZLWK� H[SHUL-
PHQWDO�DFWLYLWLHV�WRZDUGV�WKH�GH¿QLWLRQ�RI�WRROV�DQG�PHWKRGV�WR�WUDLQ�SURIHV-
VLRQDOV�WR�EH�DEOH�WR�UHVSRQG�WR�WKH�QHHGV�RI�WKH�LQGXVWULDO�FRQWH[W��ZLWK�WKH�
SURSHU� WHFKQLFDO� DQG� FXOWXUDO� NQRZOHGJH� DQG� WKH� SURMHFW�RULHQWHG�PLQGVHW�
WKDW�LV�W\SLFDO�RI�LQGXVWULDO�GHVLJQ�GLVFLSOLQHV�
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A Complexity to be Addressed

7KLV�VWXG\�WDNHV�LWV�SODFH�ZLWKLQ�WKH�UHVHDUFK�FDUULHG�RXW�E\�WKH�IDVKLRQ�
GHVLJQ� VFLHQWL¿F�FRPPXQLW\�DW� WKH�3ROLWHFQLFR�GL�0LODQR�RYHU� WKH�SDVW� WHQ�
\HDUV��WUHDWLQJ�LW�DV�D�EUDQFK�RI�LQGXVWULDO�GHVLJQ��%HUWROD���������$V�SDUW�RI�WKH�
LQGXVWULDO�GHVLJQ�FXOWXUH��WKH�IDVKLRQ�V\VWHP�KDV�GHYHORSHG�LQ�LWV�DUHDV�D�KLJK�
GHJUHH�RI�VSHFLDOL]DWLRQ�RI�WKH�FUHDWLYH�DQG�SURGXFWLYH�FKDLQ��'HOO¶$FTXD�%HO-
ODYLWLV���������,I�ZLWK�WKH�¿UVW�GRFWRUDO�WKHVLV�LQ�IDVKLRQ�GHVLJQ��&RQWL��������
&RORPEL��������9DFFD��������WKH�VFLHQWL¿F�UHVHDUFK�LQ�WKLV�DUHD�KDV�VWUXFWXUHG�
DQG�GHYHORSHG�WKH�PHWKRGRORJLFDO�JURXQGZRUNV�IRU� WKH�FRQVWUXFWLRQ�RI� WKH�
)DVKLRQ�'HVLJQ�GHJUHH�DW�3ROLWHFQLFR�GL�0LODQR�� WKH�DFDGHPLF�GLVFRXUVH� LV�
QRZ�PRYLQJ� WRZDUGV� WKHVH� VSHFL¿F� UHDOLWLHV�� IRFXVLQJ�RQ� MHZHOOHU\�GHVLJQ��
DUWLVDQDO�WHFKQLTXHV��WHFKQRORJ\�DQG�LQWHUDFWLRQ��7KLV�WKHVLV�KDV�WKHUHIRUH�VHW�
LWVHOI�WKH�DLP�RI�IRFXVLQJ�RQ�D�VSHFL¿F�DUHD�RI�NQLWZHDU�GHVLJQ��.'���WKDW�LV�
RIWHQ�OHIW�DV�D�VLPSOH�YDULDWLRQ�RQ�WKH�WKHPH�RI�IDVKLRQ�EXW�ZKLFK�LV�D�SHFXOLDU�
VRXUFH�RI�LQQRYDWLYH�LQGXVWULDO�DQG�WHFKQRORJLFDO�H[SHULPHQWDWLRQ�ZKLOH�EH-
LQJ�DW�WKH�VDPH�WLPH�RQH�RI�WKH�PRVW�WUDGLWLRQDO�VHFWRUV�LQ�,WDO\��&RQWL���������

)RFXVLQJ�RQ�WKH�,WDOLDQ�VFHQDULR�LQ�SDUWLFXODU��WKH�SUHVHQW�VWXG\�LQWHQGV�WR�
UHSUHVHQW�DQ�HIIHFWLYH�UHVSRQVH�WR�WKH�QHHGV�RI�WKH�LQGXVWULDO�VHFWRU��IURP�WKLV�
SRLQW�RI�YLHZ��LQGHHG��NQLWZHDU�LV�D�YHU\�LQWHUHVWLQJ�¿HOG�WR�EH�DGGUHVVHG��DV�
LW�LV�RQH�RI�WKH�PRVW�FRPSOH[�UHDOLWLHV�EHWZHHQ�WKH�H[FHOOHQFHV�RI�WKH�0DGH�LQ�
,WDO\�EUDQG��ZLWK�D�ORQJ�DQG�IUDJPHQWHG�SURGXFWLRQ�FKDLQ�PDGH�XS�RI�PDQ\�
GLIIHUHQW� VWDNHKROGHUV��7KLV�FRPSOH[LW\� OHDGV� WR�VLJQL¿FDQW�ZDVWH� LQ� WHUPV�
RI�WLPH��UHVRXUFHV�DQG�PDWHULDOV�DQG�OHDYLQJ�D�ORZ�EXGJHW�IRU�WKH�WUDLQLQJ�RI�
QHZ�GHVLJQHUV�DQG�IRU�NQRZOHGJH�WUDQVIHU�LQVLGH�FRPSDQLHV��1RQHWKHOHVV��LQ�
DQ�LQGXVWULDO�VFHQDULR�WKDW�LV�FRQWLQXRXVO\�UHQHZLQJ�LWVHOI��D�FRQFUHWH�QHHG�
WR� WUDLQ� QHZ�SURIHVVLRQDOV� LV� EHFRPLQJ� LQFUHDVLQJO\� XUJHQW�� DEOH� QRW� RQO\�
WR�LQQRYDWH�WKH�SURFHVVHV�RI�WKH�ZKROH�SURGXFWLRQ�FKDLQ�RI�NQLWZHDU��ZKLOH�
DOVR�NHHSLQJ�DQ�H\H�RQ� WKH�FUDIWVPDQVKLS�DQG�RQ� WKH� WUDGLWLRQDO�ZRUN� WKLV�
LQGXVWU\�RULJLQDWHG�IURP��$I¿QLWR�et al.���������LQ�RUGHU�WR�DFW��WKHUHIRUH��LQ�
EHWZHHQ�WUDGLWLRQ�DQG�LQQRYDWLRQ��FUHDWLYLW\�DQG�WHFKQLTXH��,W�LV�LQ�OLJKW�RI�
WKHVH�SUHPLVHV�WKDW�WKLV�ZRUN�KDV�PRYHG�IURP�WKH�K\SRWKHVLV��DGGUHVVHG�LQ�
WKH�UHYLHZHG�OLWHUDWXUH��WKDW�.'�UHTXLUHV�D�FXOWXUDO�EDFNJURXQG�DQG�VSHFL¿F�
FRPSHWHQFLHV�WKDW�DUH�GLIIHUHQW�IURP�WKRVH�RI�D�PRUH�JHQHULF�FORWKLQJ�GHVLJQ-
HU��7UDLQL��������DQG��WKHUHIRUH��D�VSHFL¿F�VHW�RI�WHDFKLQJ�WRROV�DQG�PHWKRGV�
DQG�D�SHFXOLDU�DUHD�RI�XQLYHUVLW\�UHVHDUFK��

)URP�D�GHVLJQHU�UHVHDUFKHU�SHUVSHFWLYH��ZKRHYHU�GHDOV�ZLWK�WKH�WUDLQLQJ�
RI�NQLW�GHVLJQHUV�LQVLGH�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��+(,V��KDV�WKH�GXW\�WR�
XQGHUVWDQG�KRZ�WKH�PHWKRGRORJLFDO�DQG�HGXFDWLRQDO�ERXQGDULHV�RI�WKLV�GH-
VLJQ�GLVFLSOLQH�DUH�H[SDQGLQJ�DQG�ZKDW�WRROV�DQG�GHVLJQ�PHWKRGRORJLHV�DUH�DW�
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GHVLJQHUV¶�GLVSRVDO�IRU�WKHP�WR�EH�VXFFHVVIXOO\�HPEHGGHG�ZLWKLQ�FRQWHPSR-
UDU\�SURGXFWLRQ�DQG�FRQVXPSWLRQ�VFHQDULRV��ZKLFK�PHDQV�WR�FRQFHLYH�D�IRUP�
RI�GHVLJQ�WKDW�³LV�QRW�LQGXVWULDO�GHVLJQ�LQ�WKH�VHQVH�RI�GHVLJQLQJ�SURGXFWV��EXW�
LQGXVWU\�UHODWHG�GHVLJQ��GHVLJQ�DV�WKRXJKW�DQG�DFWLRQ�IRU�VROYLQJ�SUREOHPV�
DQG�LPDJLQLQJ�QHZ�IXWXUHV´��)ULHGPDQ�DQG�6WROWHUPDQ��������S��X�

7KLV� VWXG\� LQWHQGV� WR� DGGUHVV� WKH� FRPSOH[LW\� RI� WKH� NQLWZHDU� LQGXVWU\�
IURP�WKLV�HGXFDWLRQDO�SHUVSHFWLYH��LQYHVWLJDWLQJ�ZKDW�NLQG�RI�FRPSHWHQFLHV�
VKRXOG�EH�SRVVHVVHG�E\�D�ZHOO�SUHSDUHG�SURIHVVLRQDO�¿JXUH� LQ�RUGHU� WR� UH-
VSRQG�WR�WKH�QHHGV�RI�WKH�LQGXVWULDO�FRQWH[W��ZKHWKHU�RU�QRW�.'�HGXFDWLRQ�
QHHGV� VSHFL¿F� GHVLJQ� WRROV� DQG�PHWKRGV� DQG� KRZ� WKHVH� WRROV� FDQ� GHOLYHU�
proper technical and cultural knowledge, along with the project-oriented 
PLQG�VHW�WKDW�LV�W\SLFDO�RI�LQGXVWULDO�GHVLJQ�GLVFLSOLQHV�

A Multifaceted Approach to Knitwear Design

7R�VXSSRUW�WKH�YDOLGLW\�RI�.'�DV�DQ�DUHD�RI�LQTXLU\�DQG�WR�JLYH�LW�VWUXFWXUH�
IURP�DQ�DFDGHPLF�SRLQW�RI�YLHZ��WKH�WKHRUHWLFDO�EDFNJURXQG�RI�WKH�SUHVHQW�
VWXG\�DGGUHVVHV�WKH�WRSLF�IURP�IRXU�GLIIHUHQW�SHUVSHFWLYHV�

)LUVW,�.'�LV�DGGUHVVHG�DV�DQ�DUHD�RI�LQTXLU\�IRU�VFLHQWL¿F�UHVHDUFK�ZLWKLQ�
the� UHODWLYHO\�QHZ�DFDGHPLF�GLVFRXUVH�RQJRLQJ�LQ�IDVKLRQ�GHVLJQ��%HUWROD��
������6LPRQHOOL�DQG�&RORPEL��������5XSSHUW�6WURHVFX�DQG�+DZOH\��������
.DZDPXUD��������'HOO¶$FTXD�%HOODYLWLV��������&RQWL�������. 6HFRQG, knit-
ZHDU�LV�IUDPHG�DV�DQ�LQGXVWULDO�VHFWRU�DPRQJ�WKH�H[FHOOHQFHV�RI�WKH�PDGH�LQ�
,WDO\�EUDQG��)RUWLV��������3LHUDFFLQL���������LQ�RUGHU�to understand how knit-
wear is integrated into WKH�,WDOLDQ�IDVKLRQ�V\VWHP��ZKDW�LW�KDV�LQ�FRPPRQ�ZLWK�
WKH�PRUH�JHQHUDO�¿HOG�RI�IDVKLRQ��%HUWROD�DQG�&RORPEL��������0LFHOOL��������
&RUz�DQG�0LFHOOL��������DQG�ZKDW�DUH�WKH�VSHFL¿F�WUDLWV�RI the sector��$QQL-
FKLDULFR��������7UDLQL�������. The WKLUG perspective analyses the educational 
V\VWHP�RI� LQGXVWULDO�GHVLJQ�LQ�ZKLFK�WKLV�VWXG\�LV� LQVHUWHG. Starting with a 
¿UVW�IRFXV�RQ�WKH�SLOODUV�WKDW�XSKROG�LQGXVWULDO�GHVLJQ�GLVFLSOLQHV��%XFKDQDQ��
������)ULHGPDQ��������&URVV��������6FK|Q�������, the attention then IRFXVHV�
RQ�WKH�WHDFKLQJ�WRROV�DQG�PHWKRGV�LQ�XVH�WR�WUDLQ�GHVLJQHUV�ZKHQ�WKH\�RSHU-
DWH�LQ�D�VSHFL¿F�LQGXVWULDO�FRQWH[W�DV�WKH�,WDOLDQ�RQH��WR�WKHQ�XQGHUVWDQG�KRZ�
WKHVH�PHWKRGV�KDYH�EHHQ�WUDQVIHUUHG�IURP�GHVLJQ�WR�IDVKLRQ�GHVLJQ�HGXFD-
WLRQ��%HUWROD��������*LXVWL�������9RORQWp��������3HQDWL�DQG�6HDVVDUR�������, 
to train actual designers and not DUWLVWV��.DZDPXUD���������7KLV�IUDPHZRUN�
UHSUHVHQWV�WKH�VWDUWLQJ�SRLQW�IRU�WKH�VWXG\�WR�ZRUN�RQ�.'�HGXFDWLRQ�ZLWK�D�
VHW�RI�PHWKRGV�ZKLFK�EHORQJ�WR�WKH�LQGXVWULDO�GHVLJQ�FXOWXUH�UDWKHU�WKDQ�WR�
WKH�VWLOO�FRPPRQ�DUWLVWLF�SHUVSHFWLYH�LQ�WKH�IDVKLRQ�ZRUOG��7KH�IRXUWK�gives 
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DQ�RYHUYLHZ�RQ�ZKDW� LV� NQRZQ�DQG�HVWDEOLVKHG�DERXW� WKH�.'�SURFHVV�� LWV�
VWDNHKROGHUV�DQG�WKH�UROH�RI�GHVLJQHUV�LQVLGH�LW��(FNHUW��������(FNHUW�et al., 
������7UDLQL��������3HWUH�et al.��������6LVVRQV��������&RQWL�et al.���������.'�
HPHUJHV�DV�D�SRRUO\�H[SORUHG�UHVHDUFK�¿HOG�EXW�DOVR�DV�D�FRPSOH[�FUHDWLYH�
DQG�SURGXFWLYH�SURFHVV�ZLWK�LWV�RZQ�VSHFL¿F�LVVXHV�

7KH�IRXU�DUHDV�GH¿QH�DQG�H[SODLQ�WKH�EDFNJURXQG�RI�WKH�HQWLUH�VWXG\��LWV�
IUDPHZRUN�LQ�WKH�,WDOLDQ�FRQWH[W�DQG�WKH�UHDVRQV�IRU�WDNLQJ�WKLV�DSSURDFK�WR�
analysing the topic.

The literature review led to the questions that guided the whole study: 
RQ1: 'RHV�.'�HGXFDWLRQ�QHHG�WR�EH�VSHFL¿FDOO\�VWUXFWXUHG�ZLWK�GHGLFDW�

ed tools and methods? 
RQ2: :KDW�NLQG�RI�FRPSHWHQFLHV�VKRXOG�WKLV�VSHFL¿F�HGXFDWLRQ�WUDQVIHU�

WR�\RXQJ�NQLWZHDU�GHVLJQHUV�WR�PDNH�WKHP�DEOH�WR�DQVZHU�WKH�QHHGV�RI�VXFK�
a unique industrial context?
RQ3: In light of the competencies required, which features should KD 

WHDFKLQJ� WRROV� DQG� PHWKRGV� KDYH�� LQ� WKH� WR�EH�SXUVXHG� EDODQFH� EHWZHHQ�
WHFKQLFDO�DQG�FXOWXUDO�NQRZOHGJH��LQGXVWULDO�PLQG�VHW�DQG�FUHDWLYLW\"

*LYHQ�WKH�UHVHDUFK�TXHVWLRQV�� WKH�PDLQ�REMHFWLYH�RI�WKLV�VWXG\�LV� WR�H[-
SHULPHQW��EXLOG�DQG�GH¿QH�WKH�H[FKDQJH�RI�NQRZOHGJH�EHWZHHQ�XQLYHUVLWLHV�
DQG�FRPSDQLHV��WR�DGGUHVV�WKH�VSHFL¿F�QHHGV�RI�WKH�LQGXVWU\�DQG�¿OO�WKH�H[LVW-
LQJ�JDS�RI�SUDFWLFDO�NQRZOHGJH�LQVLGH�XQLYHUVLWLHV��ZLWK�EHQH¿WV�RQ�WKH�RQH�
VLGH�IRU�VWXGHQWV��UHVHDUFKHUV��DQG�SURIHVVRUV��DQG�WKH�RWKHU�IRU�SURIHVVLRQDOV��
PDQDJHUV��DQG�WKH�EXVLQHVV�HQYLURQPHQW�DV�D�ZKROH��(GXFDWLRQDO�DFWLYLWLHV�
DUH�WKH�WRRO�XVHG�WR�ZRUN�WRZDUGV�WKLV�UHVXOW��ZLWK�WKH�¿QDO�DLP�WR�GHYHORS�
D�WHDFKLQJ�VWUDWHJ\�ZLWK�QHZ�WRROV�DQG�PHWKRGV�IRU�.'�HGXFDWLRQ�DW�D�XQL-
YHUVLW\�OHYHO��DQG�WR�FUHDWH�D�V\QHUJLF�V\VWHP�EHWZHHQ�WKH�DFDGHPLF�GLGDFWLF�
realities and the industrial territory.

To reach the set objectives the study is structured through qualitative 
PHWKRGV�DQG�GLYLGHG��DIWHU�DQ�LQLWLDO�OLWHUDWXUH�DQDO\VLV��LQWR�WZR�PDLQ�VWDJHV��
D�SUHOLPLQDU\�UHVHDUFK�SKDVH�ZLWK�D�SDUDOOHO� LQYHVWLJDWLRQ�LQWR�NQLWZHDU�DV�
DQ�LQGXVWU\�DQG�DV�D�GHVLJQ�GLVFLSOLQH��DQG�D�IROORZLQJ�H[SHULPHQWDO�SKDVH�
EDVHG�RQ�SUDFWLFDO�H[SHULHQFH�FRQGXFWHG�ZLWK�WKH�DSSOLHG�UHVHDUFK�DSSURDFK�

Preliminary Research: a Twofold Investigation

'XH�WR�WKH�SUHVHQFH�RI�YHU\�OLWWOH�OLWHUDWXUH�DQG�VFLHQWL¿F�UHVHDUFK�DERXW�
WKH�WRSLF��WKH�¿UVW�SKDVH�RI�WKH�SUHVHQW�VWXG\�LQWHQGV�WR�EURDGHQ�WKH�YLHZ�RQ�
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WKH�VWDWH�RI�WKH�DUW�DQG�WR�EXLOG�QHZ�NQRZOHGJH�ZKLFK�FDQ�EH�XVHIXO�WR�WKHQ�
LQWHUYHQH�ZLWK�LPSDFWLQJ�H[SHULPHQWDO�DFWLRQV�

7R�GR�WKLV��WKH�SUHOLPLQDU\�LQYHVWLJDWLRQ�KDV�EHHQ�FRQGXFWHG�RQ�WZR�SDU-
allel tracks, to acquire knowledge on the WZR�PDFUR�DUHDV�RI�UHVHDUFK�LQ-
WHUHVW��.'�DV�D�SDUW�RI�WKH�LQGXVWULDO�,WDOLDQ�IDEULF�DQG�DV�D�GLVFLSOLQH�WDXJKW�
LQ�GHVLJQ�XQLYHUVLWLHV��7KH�DLPV�ZHUH�WR�H[SORUH� WKH�SUREOHPV��KRQRXU� WKH�
YRLFHV�RI�SDUWLFLSDQWV��PDS�WKH�FRPSOH[LW\�RI�WKH�V\VWHP��DQG�FRQYH\�PXO-
WLSOH� SHUVSHFWLYHV� RI� SDUWLFLSDQWV�� FLUFXPVWDQFHV� WKDW� &UHVZHOO� DQG� 3ODQR�
&ODUNH��������SODFH�DV�WKH�PRVW�VXLWDEOH�WR�TXDOLWDWLYH�PHWKRGV�RI�LQTXLU\�

For the�¿UVW�PDFUR�DUHD�RI�UHVHDUFK, knitwear as an industry, the inves-
WLJDWLRQ�KDG�PXOWLSOH�DLPV��WR�REWDLQ�D�FOHDUHU�SLFWXUH�RI�WKH�VHFWRU��LGHQWLI\-
LQJ�WKH�EHVW�SUDFWLFHV�EHWZHHQ�WKH�VWDNHKROGHUV�DQG�IUDPLQJ�WKH�SURGXFWLYH�
process in all its steps, also understanding the tasks and the relations between 
stakeholders and the role that a designer could undertake along the supply 
FKDLQ��7KH�DWWHQWLRQ�LV�DOVR�IRFXVHG�RQ�XQGHUVWDQGLQJ�WKH�QHHGV�RI�H[SHUW�SUR-
IHVVLRQDOV�LQ�WHUPV�RI�\RXQJ�GHVLJQHUV�DQG�RI�UHODWLRQVKLS�ZLWK�XQLYHUVLWLHV�

7R� FROOHFW� LQIRUPDWLRQ�� REVHUYDWLRQV� GXULQJ� YLVLWV� WR� FRPSDQLHV�� VKRSV�
DQG�WUDGH�IDLUV�ZHUH�FRPELQHG�ZLWK�GHVN�UHVHDUFK�DQG�VHPL�VWUXFWXUHG�LQWHU-
YLHZV�ZLWK�SURIHVVLRQDOV��7KH�UHOHYDQW�FRPSDQLHV�ZHUH�VHOHFWHG�LQVLGH�D�SUH-
FLVH�IUDPHZRUN�RI�LQYHVWLJDWLRQ��WKH�,WDOLDQ�FRQWH[W��DV�,WDO\�LV�D�SULYLOHJHG�
UHVHDUFK�VFHQDULR�ZLWK�D�FRPSOHWH�VXSSO\�FKDLQ�VSHFLDOL]HG�LQ�NQLWZHDU��IURP�
WKH� SURFHVVLQJ� RI� UDZ�PDWHULDO� WR� WKH� SURGXFWLRQ� RI� ¿QLVKHG� SURGXFWV��$V�
VWDWHG�HDUOLHU��LW�LV�D�IUDJPHQWHG�DQG�FRPSOH[�V\VWHP�JURZQ�ZLWK�WKH�LQWHUDF-
WLRQ�DQG�WKH�H[FKDQJH�RI�NQRZOHGJH�EHWZHHQ�D�PXOWLWXGH�RI�VPDOO�DQG�UDUHO\�
PHGLXP�PDQXIDFWXUHUV��VSLQQLQJ�PLOOV��WKDW�WUDQVIRUP�WKH�UDZ�PDWHULDO�LQWR�
\DUQV��IDVKLRQ�EUDQGV��WKDW�FUHDWH�H[FHOOHQW�SURGXFWV�LQ�OLQH�ZLWK�W\SLFDO�0DGH�
LQ�,WDO\�IHDWXUHV��NQLWZHDU�IDFWRULHV��WKDW�DUH�LQ�FKDUJH�RI�PDWHULDOO\�UHDOL]LQJ�
WKH�HQG�SURGXFWV��7KH�HQWLUH�V\VWHP�LV�KLJKO\�URRWHG�LQ�WKH�WHUULWRU\��HVSHFLDO-
O\�LQ�WKH�DUHDV�DURXQG�%LHOOD��LQ�3LHGPRQW��&DUSL��LQ�(PLOLD�5RPDJQD��DQG�
3UDWR��LQ�7XVFDQ\�ZKLFK�DUH�WKH�FXUUHQW�LQGXVWULDO�GLVWULFWV�RI�NQLWZHDU��DORQJ�
ZLWK�WKH�DUHDV�RI�%HUJDPR��%UHVFLD��3DGXD�H�7UHYLVR��

6WXG\LQJ�,WDOLDQ�NQLWZHDU�PHDQV�DOVR�WR�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�ULFK�
UHODWLRQV�EHWZHHQ�ORFDO�60(V�DQG�WKH�LQWHUQDWLRQDO�FRQWH[W��ZKLFK�UHSUHVHQWV�
WKH�PDMRU�PDUNHW�IRU�WKH�VHFWRU��WKH�UHVHDUFK�WKHUHIRU�ORRNV�LQWR�LQWHUQDWLRQDO�
IDLUV��VXFK�DV�),/2�DQG�3LWWL�)LODWL��WKH�PRVW�LPSRUWDQW�FHUWL¿FDWRU\�ERGLHV�
RSHUDWLQJ�RQ�D�JOREDO�VFDOH�DQG�WKH�PRVW�LPSRUWDQW�SURGXFHUV�RI�LQGXVWULDO�
NQLWWLQJ�PDFKLQHV��7KHVH�VWDNHKROGHUV� WXUQHG�RXW� WR�EH�YHU\� LPSRUWDQW� IRU�
WKLV� VWXG\��EHLQJ� IDFLOLWDWRUV� LQ� FUHDWLQJ�QHWZRUNV�DPRQJ�QRW�RQO\�FRPSD-
QLHV��EXW�DOVR�EHWZHHQ�FRPSDQLHV�DQG�XQLYHUVLWLHV��ZKLFK�PDNH�XS�WKH�PRVW�
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LQWHUHVWLQJ�DUHDV�RI�H[SHULPHQWDO�DFWLRQ�ZLWKLQ�WKLV�VWXG\��,QIRUPDWLRQ�ZDV�
FROOHFWHG�IURP�D�WRWDO�RI����VWDNHKROGHUV��OLVWHG�LQ�¿J�����

)LJ����±�/LVW�RI�WKH�DQDO\VHG�VWDNHKROGHUV�ZLWK�WKHLU�UROH�RQ�WKH�VXSSO\�FKDLQ�

7KLV�DQDO\VLV�OHG�WR�WKH�GH¿QLWLRQ�RI�WZR�RI�WKH�PDLQ�SLOODUV�RQ�ZKLFK�WKH�
entire study is based. 

)LUVW��LW�KLJKOLJKWHG�WKH�QHHGV�RI�WKH�LQGXVWU\�LQ�WHUPV�RI�\RXQJ�GHVLJQHUV��
WKH�PRVW�UHOHYDQW�QHFHVVLW\�RI�VSHFL¿FDOO\�WUDLQHG�SURIHVVLRQDOV�LQ�WKH�¿HOG�

&RS\ULJKW��������E\�)UDQFR$QJHOL�V�U�O���0LODQR��,WDO\��,6%1���������������



59

&RPSDQLHV�QHHG�GHVLJQHUV�
• ZLWK� WKH�DELOLW\� WR� FRPPXQLFDWH� HIIHFWLYHO\�XVLQJ� WKH� WHFKQLFDO� ODQ-

JXDJH�RI�NQLWZHDU
• ZLWK�VSHFL¿F�WHFKQLFDO�NQRZOHGJH
• ZKR�DUH�DZDUH�RI�KRZ�QHZ�WHFKQRORJLHV�ZRUN
• ZKR�DUH�VSHFLDOL]HG�LQ�UHVHDUFK�DQG�GHYHORSPHQW�RQ�\DUQV
• ZKR�KDYH�D�FOHDU�SLFWXUH�RI�WKH�ZKROH�PDQXIDFWXULQJ�SURFHVV��ZLWK�LWV�

stakeholders and its production steps
• ZKR�RZQ�VRIW�VNLOOV��WHDPZRUNLQJ�PRVW�RI�DOO

6HFRQG��LW�DOORZHG�WKH�UHVHDUFKHU�WR�GH¿QH�DQG�GHVFULEH�DOO�WKH�VWHSV�RI�WKH�
SURGXFWLYH�SURFHVV��DQVZHULQJ�WKH�LPSRUWDQW�TXHVWLRQ�µwho needs a knitwear 
designer?’ ZLWK�µDOPRVW�HYHU\RQH¶��WKH�VWURQJ�FRQWULEXWLRQ�RI�WKH�FRPSHWHQ-
FLHV�RI�D�VSHFLDOL]HG�NQLWZHDU�GHVLJQHU�LQGHHG�HPHUJHG�QRW�MXVW�ZLWKLQ�WKH�
VW\OH�GHSDUWPHQWV�RI�IDVKLRQ�EUDQGV�EXW�LQ�PDQ\�VWHSV�RI�WKH�FKDLQ�DQG�ZLWK�
all the stakeholders.

The� VHFRQG� PDFUR�DUHD� RI� UHVHDUFK� GHOYHV� GHHSHU� LQWR� WKH� H[LVWLQJ�
WUDLQLQJ�RIIHUHG�IRU�IXWXUH�NQLWZHDU�GHVLJQHUV�DQG�WKH�WHDFKLQJ�PHWKRGV�XVHG��
ZLWK�WKH�DLP�WR�LGHQWLI\�WKH�PRVW�HIIHFWLYH�PHWKRGV�DQG�SDWWHUQV�RI�NQRZO-
HGJH�WUDQVIHU��

+HUH� WKH�PHWKRGRORJ\� FRPELQHG� SDUWLFLSDWLYH� REVHUYDWLRQ�� FDUULHG� RXW�
GXULQJ�D�YDULHW\�RI�WHDFKLQJ�DFWLYLWLHV�DW�WKH�3ROLWHFQLFR�GL�0LODQR��%$�FXUULF-
XODU�FRXUVHV�DQG�ZRUNVKRSV��SRVW�JUDGXDWH�FRXUVHV��%$�WKHVLV�GHYHORSPHQW��
ZLWK�WKH�PDSSLQJ�RI�RWKHU�,WDOLDQ�DQG�LQWHUQDWLRQDO�XQLYHUVLWLHV�WKDW�SURYLGH�
.'�FRXUVHV��EXLOW�XS�SULPDULO\�WKURXJK�GHVN�UHVHDUFK�SOXV�VHPL�VWUXFWXUHG�
interviews to teachers and students.

3DUWLFLSDWLYH�REVHUYDWLRQ�KDV�EHHQ�NH\�WR�XQGHUVWDQGLQJ�KRZ��LQ�WKH�VDPH�
GLVFLSOLQH��WHDFKLQJ�WRROV�DQG�PHWKRGV�FDQ�EH�VR�GLIIHUHQW�GHSHQGLQJ�RQ�WKH�
VWXGHQWV¶�EDFNJURXQG��RQ�WKHLU�SUHYLRXV�VNLOOV��RQ�WKH�DYDLODEOH�WLPH�DQG�ID-
FLOLWLHV�WR�GHYHORS�D�JLYHQ�SURMHFW��$ORQJVLGH�WKLV��WKH�PDSSLQJ�RI�WKH�HGXFD-
WLRQDO�RIIHU�LQ�WHQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�XQLYHUVLWLHV�±�VHOHFWHG�DPRQJ�WKH�
OHDGLQJ�IDVKLRQ�GHVLJQ�VFKRROV�ZLWK�VSHFLDOLVW�FRXUVHV�LQ�.'�±�PDLQO\�DLPHG�
DW�LQYHVWLJDWLQJ�WKH�VWUXFWXUH�RI�WKHLU�SURJUDPPH�DQG��XVHIXO�LQ�HTXDO�PHD-
VXUH�IRU�WKLV�VWXG\��WR�XQGHUVWDQG�LI�WKH\�KDYH�D�FRQQHFWLRQ�ZLWK�WKH�LQGXVWULDO�
FRQWH[W�RI�WKH�WHUULWRU\��

*LYHQ�WKH�LGHQWL¿HG�QHHGV�DQG�GHVLUHV�RI�WKH�NQLWZHDU�LQGXVWU\��WKLV�VHF-
RQG�WUDFN�RI�SUHOLPLQDU\�UHVHDUFK�OHG�WR�DVVXPH�K\SRWKHVHV�RI�LQWHUYHQWLRQ�
IRU�+(,V�WR�DGGUHVV�WKHP�SURSHUO\��¿J������
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)LJ����±�+\SRWKHVHV�RI�LQWHUYHQWLRQ�WR�DGGUHVV�HDFK�LGHQWL¿HG�QHHG�

7KLV�SUHOLPLQDU\�UHVHDUFK�SKDVH�FRQ¿UPHG�ZKDW�ZDV�IRXQG�LQ�WKH�OLWHU-
DWXUH�DQG�OHG�WR�WKH�IRUPXODWLRQ�RI�WZR�UHVHDUFK�K\SRWKHVHV��WR�EH�YHUL¿HG�
ODWHU�GXULQJ�WKH�H[SHULPHQWDO�UHVHDUFK�SKDVH��

7KH�LPSRUWDQFH�RI�D�WHFKQLFDO��WHFKQRORJLFDO�DQG�XS�WR�GDWH�NQRZOHGJH�
GH¿QHV�RH1, that states that LQ�.'�WKHUH�FDQ�EH�QR�FUHDWLRQ�ZLWKRXW�D�
WHFKQLFDO�EDFNJURXQG��7KURXJKRXW�WKH�LQWHUYLHZV�D�FRPPRQ�WKHPH�LV�WKDW�
NQLWZHDU�LV�QRW�DW�DOO�MXVW�D�FUHDWLYH�H[HUFLVH�EXW�D�WHFKQLTXH��D�WRRO�IRU�FUH-
DWLRQ�WKDW�KDV�WR�EH�PDVWHUHG�DQG�QHHGV�D�KLJK�OHYHO�RI�VSHFLDOL]DWLRQ��7KH�
NQRZOHGJH�RI�GHVLJQHUV�KDV�WR�FRQWDLQ�ERWK�FUHDWLYLW\�DQG�WHFKQLFDO�NQRZO-
HGJH��LQ�RUGHU�WR�PDNH�WKHP�DEOH�WR�LQWHUDFW�LQ�WKH�PRVW�HIIHFWLYH�ZD\�ZLWK�
WKH�YDULRXV�DFWRUV�RI�VXFK�DQ�DUWLFXODWHG�LQGXVWULDO�VWUXFWXUH�PDGH�XS�RI�VSLQ-
QHUV��NQLWZHDU�IDFWRULHV��EUDQGV��FHUWL¿FDWRU\�ERGLHV�DQG�PDFKLQH�SURGXFHUV�

6LQFH�D�ODUJH�SRUWLRQ�RI�WKH�LQWHUYLHZHHV�±�SURIHVVLRQDOV�DQG�DFDGHPLFV�
DOLNH�±�UHSRUWHG�WKH�EHOLHI�WKDW�LQGXVWU\�DQG�XQLYHUVLW\�VKRXOG�EH�PRUH�GHHSO\�
connected, RH2� DVVXPHV� LQQRYDWLYH�ZD\V� RI� UHODWLRQVKLS�EHWZHHQ�XQL-
YHUVLW\�DQG�LQGXVWU\�WR�EH�D�IDFLOLWDWLQJ�DVVHW�WR�HIIHFWLYHO\�DQVZHULQJ�WKH�
HPHUJLQJ�QHHGV�RI�WKH�NQLWZHDU�LQGXVWU\��
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Experimental Phases

Experimental Phase 1 (EP1)

7KH�SUHOLPLQDU\�UHVHDUFK�¿QGLQJV�DOORZHG�WKH�UHVHDUFKHU�WR�VWDUW�VHWWLQJ�
up a PHWKRGRORJLFDO�IUDPHZRUN�IRU�.'�WHDFKLQJ�WR�EH�EHWWHU�GH¿QHG��DS-
SOLHG�DQG�HYDOXDWHG�GXULQJ�WKH�FRQVHTXHQW�SKDVH�RI�H[SHULPHQWDWLRQ�

The�IUDPHZRUN,�PDGH�RI�WRROV��PHWKRGV�DQG�GLUHFWLRQV�LQ�ZKLFK�WR�WHDFK�
.'��LV�EDVHG�RQ�WKH�VLPSOL¿HG�GHVLJQ�PRGHO�JLYHQ�E\�+HUW]XP��LQ�6LPRQVHQ�
et al.��������S�������WKDW�SUHVHQWV�IRXU�EDVLF�HOHPHQWV��¿J������)LUVW��GHVLJQ-
HUV�±�VWXGHQWV��LQ�WKLV�FDVH�±�PXVW�XQGHUVWDQG�WKH�H[LVWLQJ�VLWXDWLRQ through 
H[SHULHQFH� DQG� WKURXJK� OHDUQLQJ� D� FRPPRQ� ODQJXDJH� IRU� FRPPXQLFDWLRQ��
6HFRQG��GHVLJQHUV�PXVW�H[SORUH�WKH�WHFKQRORJLFDO�SRVVLELOLWLHV at their dis-
posal. Third, the GHVLJQ�SURFHVV�PXVW�EH�RUJDQL]HG�DQG�SODQQHG�� LQ�RUGHU�
WR�PDWFK� WKH�VLWXDWLRQ�DQG� WKH� WHFKQRORJLFDO�SRVVLELOLWLHV��)RXUWK�� WKH�QHZ�
VLWXDWLRQ�PXVW� EH� HQYLVLRQHG� DQG� FRQFUHWHO\� H[SHULHQFHG�ZLWK� SURWRW\SHV�
DQG�VLPXODWLRQV�

)LJ����±�7KH�GHVLJQ�PRGHO�E\�+HUW]XP��������

7DNHQ� DV� D� UHIHUHQFH��+HUW]XP¶V�PRGHO� KDV� EHHQ� DSSOLHG� DQG� DGDSWHG�
WR� WKH� VSHFL¿F� IHDWXUHV�RI�.'�� DVVRFLDWLQJ� WR� HDFK�HOHPHQW� WKH� VNLOOV� DQG�
NQRZOHGJH�WKDW�VKRXOG�EH�SURYLGHG�WR�.'�VWXGHQWV�WKURXJK�OHFWXUHV��SUDFWL-
FDO�OHVVRQV��WXWRULDOV�DQG�H[SHULHQWLDO�OHDUQLQJ��LQ�RUGHU�WR�UHDFK�WKH�UHODWLYH�
REMHFWLYH��$V� WKH� SULRU� LQYHVWLJDWLRQ� GHPRQVWUDWHG� WKDW� LQ�.'� WKH� GHVLJQ�
SURFHVV�DQG�WKH�PDNLQJ�RI�VDPSOHV�DQG�SURWRW\SHV�DUH�LQWHJUDWHG�DQG�UHVXOW�
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IURP�D�VHULHV�RI�DFWLYLWLHV�ZKLFK�JR�EDFN�DQG�IRUWK�IURP�RQH�WR�WKH�RWKHU��WKH�
RXWOLQH�RI�D�.'�IUDPHZRUN�KDV�EHHQ�VWUXFWXUHG�DV�FRPSRVHG�E\�WKUHH�HOH-
PHQWV�LQVWHDG�RI�IRXU��LQFRUSRUDWLQJ�WKH�SURWRW\SLQJ�PRPHQW�LQWR�WKH�GHVLJQ�
SURFHVV��¿J������

Fig. 4 – First outline of the framework organised with all the useful skills to be taught in order 
WR�UHDFK�WKH�WKUHH�REMHFWLYHV�RI�WKH�GHVLJQ�PRGHO�

7KH�IUDPHZRUN�KDV�EHHQ�WHVWHG�WKURXJK�¿HOG�H[SHULHQFH�GXULQJ�HLJKW�IRU-
PDWLYH�DFWLYLWLHV��HDFK�GLIIHUHQW� LQ� WKHLU�RZQ� WLPHOLQH��QXPEHU�RI�VWXGHQWV�
DQG�WKHLU�EDFNJURXQG��FRPSDQLHV�LQYROYHG�DQG�WKH�VHWWLQJ��¿J�����
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)LJ����±�&RPSDUDWLYH�VXPPDU\�RI�WKH�H[SHULPHQWDO�DFWLYLWLHV�
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Findings

7KLV�SDUW�RI�WKH�LQYHVWLJDWLRQ�LPSDFWHG�RQ�WKH�UHVHDUFK�SURFHVV�LQ�PDQ\�
ways. 

)LUVW��LW�DOORZHG�WR�DVVHVV��GHYHORS��DGMXVW�DQG�UH¿QH�WKH�GHVLJQHG�PHWK-
RGRORJLFDO�IUDPHZRUN�LQ�DQ�LWHUDWLYH�SURFHVV�DQG�WR�GH¿QH�LW�DV�WKH�¿UVW�RXW-
FRPH�RI�WKLV�VWXG\��VWUXFWXUHG�RQ�WKUHH�WUDFNV��¿J�����

Fig. 6 – Tracks and modules composing the ideal IRUPDWLYH�experience for KD.

6HFRQG��LW�FRQ¿UPHG�5+�1��VLQFH�WKH�PRUH�HIIHFWLYH�H[SHULHQFHV�WXUQHG�
RXW�WR�EH�WKH�RQHV�ZLWK�D�KLJKHU�OHYHO�RI�WHFKQLFDO�NQRZOHGJH��DOZD\V�LQ�OLQH�
ZLWK�WKDW�RI�GHVLJQ�FXOWXUH��7KH�WKHRUHWLFDO�NQRZOHGJH�DFTXLUHG�WKURXJK�OHF-
WXUHV�DQG�RWKHU�WUDGLWLRQDO�PHWKRGV��7���DQG�WKH�WHFKQLFDO�DQG�H[SHULHQWLDO�
NQRZOHGJH�JDLQHG�WKURXJK�KDQGV�RQ�DFWLYLWLHV��7���KDG�LQ�DOO�WKH�FDVHV�GLUHFW�
LPSDFW�RQ�WKH�ZD\�SDUWLFLSDQWV�DGGUHVVHG�WKH�SURFHVV�RI�.'��7����¿J�����

7KLUG��LW�ZDV�XVHIXO�WR�XQGHUVWDQG�KRZ�WKH�WHDFKLQJ�DFWLYLWLHV�FRXOG�EH�
PRGHOOHG�RQ�WLPHV��FRQWH[WV�DQG�SDUWLFLSDQW¶V�WDUJHW��IROORZLQJ�WKH�IUDPH-
ZRUN�WKDW�KDG�EHHQ�GHVLJQHG�DV�ÀH[LEOH��PRGXODU�DQG�DGDSWLYH�WR�WKH�QHHGV�
RI�SDUWLFLSDQWV��

1 5+���,Q�NQLWZHDU�GHVLJQ�WKHUH�FDQ�EH�QR�FUHDWLRQ�ZLWKRXW�D�WHFKQLFDO�EDFNJURXQG�
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Fig. 7 – Arrows highlight the impact of each teaching module of Track 1 and 2 on the design 
process in Track 3.

)LJ����±�9LVXDO�V\QWKHVLV�RI�WKH�EHQH¿WV�IRU�VWXGHQWV��+(,V�DQG�FRPSDQLHV�LQ�HDFK�H[SHULPHQ�
WDO�DFWLYLW\�

)RXUWK��LW�FRQWULEXWHG�WR�YHULI\LQJ�5+�2��VLQFH�WKH�DQDO\VLV�RI�WKH�EHQH-
¿WV�±�WDNHQ�RQ�PXOWLSOH�OHYHOV�DQG�IRU�DOO�WKH�FDWHJRULHV�RI�SHRSOH�LQYROYHG�
±�VKRZHG�WKH�DFWLYLWLHV�ZLWK�PRUH�WKDQ�RQH�W\SH�RI�VWDNHKROGHU�HQJDJHG�LQ�

2 5+���,QQRYDWLYH�ZD\V�RI�UHODWLRQVKLSV�EHWZHHQ�XQLYHUVLW\�DQG�LQGXVWU\�DUH�D�IDFLOLWDWLQJ�DVVHW�WR�
HIIHFWLYHO\�DQVZHU�WKH�HPHUJLQJ�QHHGV�RI�WKH�NQLWZHDU�LQGXVWU\��

&RS\ULJKW��������E\�)UDQFR$QJHOL�V�U�O���0LODQR��,WDO\��,6%1���������������
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WHDFKLQJ�DW�RQH�WLPH�WR�EH�PRUH�HIIHFWLYH��¿J�����DQG�KLJKOLJKWHG�WKH�SRVLWLYH�
LPSDFW�RI�WKLV�LQYROYHPHQW�RQ�VHYHUDO�DUHDV�RI�NQRZOHGJH. Students OHDUQ�E\�
doing��'HZH\��������DQG�E\�H[SHULHQFLQJ�UHDOLW\��GLDORJXLQJ�ZLWK�H[SHUWV��
EHLQJ�LPPHUVHG�LQ�UHDO�VLWXDWLRQ�

Experimental Phase 2 (EP2)

*LYHQ�WKH�¿UVW�UHVXOWV�RI�WKH�SDUWLFLSDWLRQ�RI�FRPSDQLHV�LQ�WKH�WHDFKLQJ�
DFWLYLWLHV�DQG�KDYLQJ�RXWOLQHG�WKH�UHFRJQLVHG�DGGLWLRQDO�YDOXH�RI�WKHLU�FRQ-
WULEXWLRQ�WR�GLYHUVH�DUHDV�RI�NQRZOHGJH��(3��DLPHG�WR�LPSURYH�WKHVH�DGGHG�
YDOXHV�ZLWK�WKH�H[SHULPHQWDWLRQ�RI�JRRG�SUDFWLFHV�RI�FROODERUDWLYH�WHDFKLQJ��
WDNLQJ�DGYDQWDJH�RI�WKH�YDULHW\�RI�VWDNHKROGHUV�WKURXJKRXW�WKH�FKDLQ��7KLV�
SKDVH� FRQVLVWHG�RI� IRXU�PRUH�SLORW� WUDLQLQJ� DFWLYLWLHV�GLYHUVL¿HG�E\�QXP-
EHU�RI�SDUWLFLSDQWV��SDUWLFLSDQWV¶�EDFNJURXQGV��VHWWLQJ��GXUDWLRQ�DQG�DSSOLHG�
VROXWLRQV��¿J������

)LJ����±�6XPPDU\�RI�WKH�IHDWXUHV�RI�SLORW�DFWLYLWLHV�FRQGXFWHG�GXULQJ�(3��

7KH� LQWHQW�ZDV� WR� WHVW� JRRG�SUDFWLFHV� DQG� FRGLI\� QHZ�JXLGHOLQHV� WR� EH�
DSSOLHG�WRJHWKHU�ZLWK�WKH�GLGDFWLF�PRGXOHV�LQ�WKH�IUDPHZRUN��JRLQJ�EH\RQG�
WKH�PRVW�FRPPRQ�SUDFWLFHV�RI�VSRQVRUVKLSV��WUDLQHHVKLSV��FRQWHVWV��DQG�EULHI�
workshops.

$V�DOO�WKH�SUHYLRXV�SKDVHV�RI�UHVHDUFK�KLJKOLJKWHG�VRPH�VKRUWFRPLQJV�IRU�
WKH�DOUHDG\�H[LVWLQJ�FROODERUDWLRQV��HDFK�RQH�RI� WKH�GHWHFWHG�LVVXHV�KDG�DQ�
DVVXPHG�DQVZHU�WR�EH�WHVWHG�GXULQJ�WKH�SLORWV��¿J�������

(3��FRQ¿UPHG��ZLWK�D�YHUL¿HG�JURZWK�RI�EHQH¿WV��WKH�VWUHQJWK�RI�FROODERUD-
WLYH�WHDFKLQJ�DQG�RXWOLQHG�LW�DV�D�XQLTXH�RSSRUWXQLW\�IRU�UHVHDUFKHUV�DQG�SURIHV-
VRUV�WR�DGGUHVV�VWDWH�RI�WKH�DUW�WRSLFV�DQG�WR�JDWKHU�EHQH¿WV�RQ�PXOWLSOH�VLGHV�

&RS\ULJKW��������E\�)UDQFR$QJHOL�V�U�O���0LODQR��,WDO\��,6%1���������������
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&RQVHTXHQWO\��WKH�DVVXPHG�H[SHULPHQWDO�DQVZHUV�EHFDPH�D�VHW�RI�JXLGH-
OLQHV��¿J������IRU�FROODERUDWLYH�WHDFKLQJ�WKDW�SURYLGH�+(,V�ZLWK�WKH�DELOLW\�
WR�DQVZHU�WKH�QHHGV�RI�WKH�LQGXVWU\�E\�LPSURYLQJ�VWXGHQWV¶�OHDUQLQJ��JLYLQJ�
WKHP��DW�WKH�VDPH�WLPH��WKH�RSSRUWXQLW\�WR�DSSO\�WKH�WKHRUHWLFDO�DQG�WHFKQLFDO�
EDVLV�WKH\�KDYH�OHDUQHG�RQ�D�UHDO�SUREOHP�EDVHG�FRQWH[W��WR�JDLQ�DQ�LQGXVWULDO�
PLQG�VHW�DQG�WKH�DELOLW\�WR�HQWHUWDLQ�D�GLUHFW�GLDORJXH�ZLWK�VWDNHKROGHUV��WR�
IUDPH�WKH�LQGXVWULDO�UHDOLW\�DQG�WR�NQRZ�LW�LQ�DOO�LWV�VWHSV�

)LJ�����±�6XPPDU\�RI�WKH�DFWXDO�VKRUWFRPLQJV�RI�FRRSHUDWLRQ�EHWZHHQ�WKH�LQGXVWU\�DQG�+(,V�
LQ�WKH�¿HOG�RI�.'��ZLWK�WKH�FRUUHVSRQGLQJ�DQVZHUV�tested in the pilot activities

*XLGHOLQHV�
• DUH� GHVLJQHG� WR� EH� VHOHFWHG� DQG� WR�PRGHO� FRRSHUDWLRQ� IURP� WLPH� WR�

WLPH��GHSHQGLQJ�RQ� WKH�FRQFUHWH�QHHG�RI� WKH� LQYROYHG�FRPSDQ\�� WKH�
EDFNJURXQG�RI�SDUWLFLSDQWV�DQG�WKH�H[SHFWHG�UHVXOWV�

• FRQVLGHU�WKH�UHDOLW\�EDVHG�QHHGV�RI�D�FRPSDQ\�LQ�WHUPV�RI�WLPH��VSDF-
HV��IDFLOLWLHV�DQG�QRW�MXVW�LQ�WHUPV�RI�LGHDV��

• DFWLYHO\�LQYROYH�DOO�WKH�SDUWLFLSDQWV�LQ�WHDFKLQJ�OHDUQLQJ�
• GLUHFW�UHVHDUFKHUV�DQG�SURIHVVRUV�LQ�+(,V�on how to know where to 

intervene IURP� WLPH� WR� WLPH�on the collaborative teaching approach 
DQG�KRZ�WR�PRGHO�LW�DV�UHTXLUHG�E\�WKH�FXUUHQW�VLWXDWLRQ�

&RS\ULJKW��������E\�)UDQFR$QJHOL�V�U�O���0LODQR��,WDO\��,6%1���������������
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)LJ�����±�6XPPDU\�RI�WKH�JXLGHOLQHV�

Outcomes

Complementary Application of the Outcomes  
in an Integrated Teaching Strategy

7KH�WZR�¿QDO�RXWFRPHV�±�IUDPHZRUN�DQG�JXLGHOLQHV�±�LPSDFW�RQ�HDFK�RWK-
HU�DQG�DUH�GHVLJQHG�DV�PRGXODU�DQG�FRPELQDEOH��LQWHQGHG�WR�EH�XVHG�WRJHWKHU�
LQ�DQ�LQWHJUDWHG�DQG�PRXOGDEOH�WHDFKLQJ�VWUDWHJ\��7KH�WZR�FRPSRQHQWV�FDQ�
EH�FRPELQHG�GHSHQGLQJ�RQ�YDULDEOHV�VXFK�DV�WKH�QXPEHU�RI�VWXGHQWV��WKHLU�
EDFNJURXQG��WKH�W\SH�RI�FRPSDQLHV�LQYROYHG�DQG�WKHLU�QHHGV��WKH�VHWWLQJ�DQG�
WKH�DYDLODEOH�WLPH�

7KLV� NLQG� RI� ÀH[LELOLW\� FRPHV� IURP� WKH�PRGXODU� VWUXFWXUH� RI� ERWK� WKH�
IUDPHZRUN�DQG�WKH�VHW�RI�JXLGHOLQHV��WKH�IUDPHZRUN�LV�LQGHHG�FRPSRVHG�RI�
WKUHH�WUDFNV�RI�NQRZOHGJH�ZKLFK�DUH�QRW�LQWHQGHG�WR�EH�FRQVHFXWLYH�LQ�WHUPV�
RI� WLPH� EXW� FRXOG� RYHUODS� DQG� EH� SXUVXHG� LQ� SDUDOOHO�� 6LPLODUO\�� WKH� WKUHH�
JURXSV�RI�JXLGHOLQHV�DUH�QRQ�FRQVHTXHQW�DQG�DUH�QRW�UHTXLUHG�WR�DOO�EH�SUHV-
HQW�LQ�HDFK�H[SHULHQFH��7KH�LQWHJUDWHG�VWUDWHJ\�FDQ�WKXV�EH�UHSUHVHQWHG�DV�D�

&RS\ULJKW��������E\�)UDQFR$QJHOL�V�U�O���0LODQR��,WDO\��,6%1���������������
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FRPSRVLWLRQ�RI�VPDOOHU�PRGXOHV�ZKLFK�FDQ�EH�FKRVHQ�WR�PRGHO�HDFK�WHDFKLQJ�
DFWLYLW\�GHSHQGLQJ�RQ�WKH�VLWXDWLRQ��¿J�������

7KH�VWUDWHJ\�LV�LQWHQGHG�WR�EHFRPH�WKH�EDFNERQH�RI�D�GLVFLSOLQH�WKDW�PDNHV�
+(,V�DEOH�WR�XQGHUVWDQG�WKH�SUDFWLFDO�QHHGV�RI�WKH�NQLWZHDU�LQGXVWU\�DQG�WR�
WUDQVODWH�WKHP�LQWR�HGXFDWLRQDO�H[SHULHQFHV��,W�VKRXOG�provide teachers – pro-
IHVVRUV�DQG�UHVHDUFKHUV�±�ZLWK�WKH�WRROV�WR�EH�DEOH�WR�IRUHVHH�WKH�H[SHFWHG�UH-
VXOW�RI�WKH�WHDFKLQJ�DFWLYLW\��DQG�WR�PDQDJH�LW�IURP�D�PHWKRGRORJLFDO�SRLQW�RI�
YLHZ�DQG�PDNH�LW�DV�HIIHFWLYH�DV�SRVVLEOH��7KLV�PHDQV�WKDW��GHSHQGLQJ�RQ�WKH�
UHTXHVW�PDGH�E\�VWDNHKROGHU�V��SURIHVVRUV�DQG�UHVHDUFKHUV�FDQ�XQGHUWDNH�DQ�
DFWLYLW\�RI�DQ�HQWUHSUHQHXULDO�QDWXUH��XVLQJ�WHDFKLQJ�DV�D�WRRO�IRU�DVVHVVPHQW�
DQG�FKRRVLQJ� WKH�PRVW� VXLWDEOH�PHWKRGV�DQG� WKHLU�DSSOLFDWLRQ� WRZDUGV� WKH�
GHVLUHG�UHVXOW��ZKLOH�UHPDLQLQJ�LQ�OLQH�ZLWK�WKH�VWXGHQWV¶�EDFNJURXQGV�DQG�
WKH�DYDLODEOH�WLPH�DQG�IDFLOLWLHV��

)LJ�����±�9LVXDOL]DWLRQ�RI�WKH�LQWHJUDWLRQ�RI�WKH�IUDPHZRUN�DQG�WKH�JXLGHOLQHV�LQ�D�ÀH[LEOH�
VWUDWHJ\��
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70

Conclusions

7KH� VWXG\�SURYLGHV�D� IUDPHZRUN�RI� WKH� ,WDOLDQ�NQLWZHDU� LQGXVWU\� LQ� LWV�
HQWLUHW\��KLJKOLJKWLQJ�LWV�VSHFL¿FV�DQG�FULWLFDO�LVVXHV�DV�D�SDUWLFXODU�EUDQFK�RI�
WKH�IDVKLRQ�V\VWHP��,W�DSSURDFKHV�WKH�NQLWZHDU�LQGXVWU\�IURP�WKH�GRPDLQ�RI�
GHVLJQ�VWXGLHV��SRVLQJ�VHYHUDO�TXHVWLRQV��IRFXVLQJ��RQ�WKH�RQH�KDQG��RQ�WKH�
UROH� WKDW�DFDGHPLF�UHVHDUFK�LQ�GHVLJQ�DQG�GHVLJQ�HGXFDWLRQ�VKRXOG�SOD\�LQ�
VXFK�D�FRQWH[W�DQG��RQ�WKH�RWKHU��RQ�ZKR�D�VSHFL¿FDOO\�WUDLQHG�NQLWZHDU�GH-
VLJQHU�LV��ZKDW�FRPSHWHQFLHV�KH�VKH�VKRXOG�KDYH��ZKHUH�KLV�KHU�LQWHUYHQWLRQ�
is essential on the production chain. 

$OO�WKHVH�LVVXHV�KDYH�EHHQ�GH¿QHG�LQ�WKUHH�LQLWLDO�UHVHDUFK�TXHVWLRQV��DG-
GUHVVHG�DORQJ�WKH�UHVHDUFK�GHYHORSPHQW�

7KH� XQGHUWDNHQ� LQYHVWLJDWLRQ� RQ� WKH� NQLWZHDU� LQGXVWU\� IXOO\� DQVZHUHG�
RQ1�� KLJKOLJKWLQJ� WKH�H[SUHVVHG�QHHG�RI� D� VSHFL¿F� WHDFKLQJ�DSSURDFK� IRU�
.'�ZLWK�GHGLFDWHG� WRROV�DQG�PHWKRGV��7KH�SUHOLPLQDU\�SDUDOOHO� LQYHVWLJD-
WLRQ�OHG�WR�WKH�IUDPHZRUN�IRU�.'�WHDFKLQJ��WKDW�WKURXJK�WKH�WHVWV�FRQGXFWHG�
GXULQJ�([SHULPHQWDO�3KDVH���DQVZHUHG�RQ2�ZLWK�WKH�GH¿QLWLRQ�RI�WKH�FRP-
SHWHQFLHV�WR�EH�WUDQVIHUUHG�WR�NQLWZHDU�GHVLJQHUV�DV�OLQNHG�WR�FUHDWLYLW\�DQG�
WHFKQLTXH��FRPSRVHG�E\�D�PXOWLIDFHWHG�NQRZOHGJH��7KLV�NQRZOHGJH�LQFOXGHV�
WKH� OHDUQLQJ� RI� WKHRU\� DQG� SUDFWLFH� DERXW�PDWHULDOV��PDWHULDO� HQJLQHHULQJ��
PDQDJHPHQW�� FRQWHPSRUDU\� FXOWXUH� RI� IDVKLRQ�� SURGXFWLRQ�� PDQXIDFWXUH��
NQLWWLQJ�WHFKQLTXHV��VRIWZDUH��DQG�WKH�DELOLW\�WR�DSSO\�DOO�WKLV�EDFNJURXQG�WR�
WKH�SKDVHV�RI�D�GHVLJQ�GULYHQ�FUHDWLYH�SURFHVV��
RQ3��LV�DGGUHVVHG�E\�ERWK�WKH�H[SHULPHQWDO�SKDVHV�RI�WKH�UHVHDUFK��ZLWK�

WKH�GHVLJQ�RI�WKH�WHDFKLQJ�VWUDWHJ\�ZKLFK�LV�VWUXFWXUHG�WR�GHOLYHU�WKH�QHHGHG�
FRPSHWHQFHV�EXW�DOORZV�DW�WKH�VDPH�WLPH�WR�SXUVXH�WKH�WUDLQLQJ�RI�NQLWZHDU�
GHVLJQHUV�ZLWK�D�YHU\�DGDSWDEOH�GLGDFWLF�DSSURDFK��WR�EH�DGMXVWHG�IURP�WLPH�
WR�WLPH�WR�WKH�FRQWH[W��

:LWK�WKH�UHDFKHG�DQVZHUV�WR�WKH�UHVHDUFK�TXHVWLRQV��WKH�¿QDO�RXWFRPHV�RI�
WKH�VWXG\�LPSDFW�RQ�D�YDULHW\�RI�DUHDV��

• RQ�WKH�SURMHFW��ZLWK�UHDOLW\�EDVHG�SURMHFW�EULHIV��DQG�D�GHVLJQ�SURFHVV�
WKDW�EHFRPHV�PRUH�VWURQJO\�RULHQWHG�WRZDUGV�WKH�LQGXVWULDO�SURGXFW�

• RQ�DFDGHPLF�UHVHDUFK��DV�IRU�WKH�¿UVW�WLPH��knitwear has been inves-
tigated in depth�� DPRQJ� WKH� DFDGHPLF� DUHDV� RI� IDVKLRQ� GHVLJQ�� DV� D�
GLVFLSOLQH� WKDW� GHVHUYHV� D� VSHFL¿F� training and a SDUWLFXODU� IRUP� RI�
university research.

• RQ�GHVLJQ�HGXFDWLRQ��ZKHUH�NQLWZHDU�EHFRPHV�D�VWUXFWXUHG�GLVFLSOLQH�
DPRQJ� WKH�RWKHU� VSHFLDOWLHV�RI� IDVKLRQ�GHVLJQ��ZLWK�a VHW�RI� VSHFL¿F�
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WRROV�DQG�PHWKRGV�DQG�WKH�GHHS�FRQQHFWLRQ�ZLWK�WKH�LQGXVWULDO�IDEULF�
that the relevant�UHVHDUFK�DLPV�WR�SXUVXH��7KH�NQLWZHDU�GHVLJQHU�ZLOO�EH�
D�SURIHVVLRQDO�¿JXUH�DEOH�WR�DQVZHU�WKH�VSHFL¿F�QHHGV�RI�WKH�LQGXVWU\�

$V�D�VWDUWLQJ�SRLQW�IRU�DFDGHPLF�UHVHDUFK�LQ�WKH�¿HOG�RI�.'��WKLV�VWXG\�
SDYHV�WKH�ZD\�WRZDUGV�VHYHUDO�RSSRUWXQLWLHV�IRU�IXWXUH�ZRUNV��,I��RQ�WKH�RQH�
VLGH��WKH�WHUULWRULDO�ERXQGDULHV�VHW�DW�WKH�EHJLQQLQJ�JDYH�WKH�VWXG\�D�IHUWLOH�
JURXQG�RI�H[SHULPHQWDWLRQ�GXH�WR�WKH�VSHFL¿F�IHDWXUHV�RI�WKH�,WDOLDQ�FRQWH[W��
RQ�WKH�RWKHU�WKLV�UHSUHVHQWV�D�FKDOOHQJLQJ�LVVXH�WR�EH�DGGUHVVHG�LQ�WHUPV�RI�
VFDODELOLW\�DQG�RSHQV� WKH�GRRU� WR�VHYHUDO�RSSRUWXQLWLHV�IRU�IXWXUH�UHVHDUFK��
RULHQWHG�WRZDUGV�WKH�FUHDWLRQ�DQG�FRGL¿FDWLRQ�RI�FROODERUDWLYH�WHDFKLQJ�H[-
periences between international partners.
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