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ABSTRACT 
�
&217(;7��7KHUH�LV�D�JURZLQJ�LQWHUHVW�LQ�HQJLQHHULQJ�HGXFDWLRQ�WKDW�WKH�FXUULFXOXP�VKRXOG�
LQFOXGH�FROODERUDWLYH�GHVLJQ�SURMHFWV��7KH�SUREOHP�EDVHG�DQG�SURMHFW�EDVHG�OHDUQLQJ�FRQWH[W�
RI�WKLV�VWXG\�LV�D�GHVLJQ�SURMHFW�LQ�WKH�ILIWK�VHPHVWHU�RI�WKH�SUREOHP�EDVHG�$UFKLWHFWXUH�DQG�
'HVLJQ�SURJUDPPH�DW�$DOERUJ�8QLYHUVLW\��7KH�VWXGHQWV�KDG�WKH�WDVN�WR�GHVLJQ�D�UHDO�RIILFH�
EXLOGLQJ�LQ�FROODERUDWLYH�JURXSV�RI�ILYH�WR�VL[�VWXGHQWV��385326(��&ROODERUDWLRQ�DQG�
FROODERUDWLYH�OHDUQLQJ�LPSO\�D�VKDUHG�DFWLYLW\��D�VKDUHG�SXUSRVH��DQG�D�PXWXDO�
LQWHUGHSHQGHQFH�WR�DFKLHYH�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV��,Q�HDUOLHU�VWXGLHV�ZH�KDYH�
KLJKOLJKWHG�WKH�FRJQLWLYH�LPSRUWDQFH�RI�WRROV�DQG�WKH�XVH�RI�D�ZHDOWK�RI�ERGLO\�DQG�PDWHULDO�
UHVRXUFHV�LQ�VWXGHQWV¶�FROODERUDWLYH�LQWHUDFWLRQDO�ZRUN�LQ�WKH�GHVLJQ�SURMHFW��,Q�WKLV�VWXG\��ZH�
IRFXV�RQ�VWXGHQWV¶�FROODERUDWLYH�JURXS�SUDFWLFHV�LQ�WKH�GHVLJQ�SURMHFW��7KH�ILQH�JUDLQHG�
GHWDLOV�RI�FROODERUDWLYH�ZRUN�LQ�HQJLQHHULQJ�VWXGHQWV�GHVLJQ�SURMHFWV�DUH�FXUUHQWO\�XQGHU�
UHVHDUFKHG��0(7+2'2/2*<��7KH�SUHSDUDWLRQ�IRU�DQ�XSFRPLQJ�VWDWXV�VHPLQDU�ZDV�YLGHR�
UHFRUGHG�LQ�VLWX��9LGHR�HWKQRJUDSK\��FRQYHUVDWLRQ�DQDO\VLV�DQG�HPERGLHG�LQWHUDFWLRQ�
DQDO\VLV�ZHUH�XVHG�WR�H[SORUH�ZKDW�LQWHUDFWLRQDO�ZRUN�WKH�VWXGHQW�WHDPV�GLG�DQG�ZKDW�NLQG�RI�
UHVRXUFHV�WKH\�XVHG�WR�FROODERUDWH�DQG�FRPSOHWH�WKH�GHVLJQ�WDVN��&RPSOHWH�VL[�KRXUV�
VHVVLRQV�RI�ILYH�JURXSV�ZHUH�UHFRUGHG�XVLQJ�PXOWLSOH�YLGHR�FDPHUDV��WZR�WR�ILYH�FDPHUDV�SHU�
JURXS���287&20(6��7KH�ILQH�JUDLQHG�SDWWHUQV�RI�VRFLDO�LQWHUDFWLRQ�ZLWKLQ�JURXSV�ZHUH�IRXQG�
WR�EH�FRPSOH[�DQG�G\QDPLF��,Q�WKH�YLGHR�UHFRUGLQJV�LW�ZDV�REVHUYHG�WKDW�VWXGHQWV�RIWHQ�
FKDQJHG�FRQVWHOODWLRQV�DQG�EUHDN�LQWR�VXEJURXSV�RI�RQH��WZR�RU�WKUHH�VWXGHQWV�WR�GR�VRPH�
ZRUN�DQG�WR�FRQJUHJDWH�ODWHU�DV�D�ZKROH�JURXS��7KXV��ZH�IRXQG�WKDW�WKH�SDWWHUQV�RI�
FROODERUDWLRQ�LQ�JURXSV�SUDFWLFDO�GD\�WR�GD\�ZRUN�ZHUH�QRW�VWDWLF�EXW�GLVSOD\HG�D�P\ULDG�RI�
GLIIHUHQW�SDWWHUQV��&21&/86,21��2XU�UHVXOWV�FKDOOHQJH�D�QDwYH�LQGLYLGXDO�FROODERUDWLYH�
ELQDU\�DQG�SRLQW�WR�WKH�QHHG�WR�LQYHVWLJDWH�JURXS�SUDFWLFHV�DQG�LQGLYLGXDO�DQG�FROODERUDWLYH�
OHDUQLQJ�LQ�GHVLJQ�SURMHFW�JURXSV�DQG�RWKHU�FROODERUDWLYH�OHDUQLQJ�HQYLURQPHQWV�LQ�PRUH�
GHWDLO��3K\VLFDO�VHWWLQJV�LQ�DFWLYH�OHDUQLQJ�HQYLURQPHQWV�VKRXOG�PDNH�IOXLG�FROODERUDWLRQ�
SDWWHUQV�LQ�VWXGHQWV¶�FROODERUDWLYH�ZRUN�IHDVLEOH�DQG�LW�VKRXOG�EH�HQFRXUDJHG�E\�LQVWUXFWRUV��
�
KEYWORDS 
�
'HVLJQ�SURMHFW��&ROODERUDWLYH�OHDUQLQJ��*URXS�SUDFWLFHV��9LGHR�HWKQRJUDSK\��6WDQGDUGV��������
��
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�
INTRODUCTION 
 
'HVLJQ�³FRQVWLWXWHV�WKH�HVVHQFH�RI�HQJLQHHULQJ´�DFFRUGLQJ�WR�0LWFKDP��������VLQFH�DQ�
HQJLQHHU�LV�³FRQFHUQHG�ZLWK�KRZ�WKLQJV�RXJKW�WR�EH�«�WR�DWWDLQ�JRDOV�DQG�WR�IXQFWLRQ´�
�6LPRQ��������SS��������)RU�WKLV�UHDVRQ�WKHUH�KDV�EHHQ�D�JURZLQJ�LQWHUHVW�WKDW�HQJLQHHULQJ�
FXUULFXOD�VKRXOG�LQFOXGH�FROODERUDWLYH�GHVLJQ�SURMHFWV�DQG�LV�LQFOXGHG�LQ�WKH�&',2�VWDQGDUGV�
�H�J��&UDZOH\�HW�DO���������(GVWU|P�	�.ROPRV��������DV�HQJLQHHUV�DUH�H[SHFWHG�WR�EH�DEOH�WR�
GHVLJQ�WKLQJV�DQG�SURFHVVHV�WKDW�FDQ�VHUYH�KXPDQ�QHHGV�DQG�SURWHFW�WKH�HQYLURQPHQW��7KH�
DELOLW\�WR�GHYHORS�DQG�GHVLJQ�SURGXFWV��SURFHVVHV�DQG�V\VWHPV�DQG�GHPRQVWUDWH�WKH�FDSDFLW\�
IRU�WHDPZRUN�DQG�FROODERUDWLRQ�KDYH�EHFRPH�HVVHQWLDO�UHTXLUHPHQWV�IRU�DQ�HQJLQHHULQJ�
GHJUHH�LQ�PDQ\�FRXQWULHV��)RU�H[DPSOH��WKH�6ZHGLVK�QDWLRQDO�XQLYHUVLW\�UHJXODWLRQV�UHTXLUH�
WKDW�WR�EH�DZDUGHG�DQ�HQJLQHHULQJ�GHJUHH��VWXGHQWV�PXVW�³GHPRQVWUDWH�WKH�DELOLW\�WR�GHYHORS�
DQG�GHVLJQ�SURGXFWV��SURFHVVHV�DQG�V\VWHPV�>DQG@�GHPRQVWUDWH�WKH�FDSDFLW\�IRU�WHDPZRUN�
DQG�FROODERUDWLRQ´��$OPRVW�VLPLODU�UHTXLUHPHQWV�LQ�'HQPDUN����
�
*LYHQ�WKDW�GHVLJQ�EDVHG�OHDUQLQJ�DFWLYLWLHV�KDYH�EHFRPH�D�NH\�FRPSRQHQW�LQ�HQJLQHHULQJ�
HGXFDWLRQ��WKHUH�LV�D�QHHG�WR�EHWWHU�XQGHUVWDQG�VWXGHQWV¶�OHDUQLQJ�SURFHVVHV�ZLWKLQ�GHVLJQ�
SURMHFWV��0RUHRYHU��ZLWKLQ�GHVLJQ�SURMHFWV�LW�LV�DOVR�LPSRUWDQW�WR�EHWWHU�XQGHUVWDQG�KRZ�
VWXGHQWV�GHYHORS�WKH�³FDSDFLW\�IRU�WHDPZRUN�DQG�FROODERUDWLRQ´���
�
+RZHYHU��FROODERUDWLRQ�DQG�FRRSHUDWLRQ�DUH�RIWHQ�QRW�DOZD\V�FOHDUO\�GLVWLQJXLVKHG��,Q�OLQH�
ZLWK��'LOOHQERXUJ���������6WDKO���������������DQG�RWKHUV��ZH�VHH�FRRSHUDWLYH�OHDUQLQJ�DV�DQ�
DFWLYLW\�WKHUH�VWXGHQWV�GLYLGH�XS�JURXS�ZRUN�DQG�WKHQ�SXW�WKH�LQGLYLGXDO�FRQWULEXWLRQV�
WRJHWKHU��ZKHUHDV�LQ�FROODERUDWLYH�OHDUQLQJ�VWXGHQWV�GR�WKH�ZRUN�WRJHWKHU��&ROODERUDWLRQ�DQG�
FROODERUDWLYH�OHDUQLQJ�LPSOLHV�D�VKDUHG�DFWLYLW\��D�VKDUHG�SXUSRVH��DQG�D�PXWXDO�
LQWHUGHSHQGHQFH�WR�DFKLHYH�WKH�LQWHQGHG�OHDUQLQJ�RXWFRPHV��'LOOHQERXUJ���������6WDKO�
�������������DUJXHV�WKDW�LQ�VWXGLHV�RI�FROODERUDWLYH�OHDUQLQJ�LW�LV�LPSRUWDQW�WR�IRFXV�RQ�VPDOO�
JURXS�SKHQRPHQD�DQG�WR�XVH�WKH�JURXS�DV�D�XQLW�RI�DQDO\VLV��$FFRUGLQJ�WR�6WDKO��
FROODERUDWLYH�JURXSV�EXLOG�NQRZOHGJH�WKURXJK�VKDUHG�XQGHUVWDQGLQJ��FR�FRQVWUXFWLRQ��DQG�
LQWHUDFWLRQ�LQ�D�MRLQW�SUREOHP�VSDFH��)XUWKHUPRUH��KH�SURSRVHV�WKDW�VWXGLHV�RQ�WHDPZRUN�DQG�
FROODERUDWLRQ�EXLOG�RQ�SRVW�FRJQLWLYH�WKHRULHV��7KXV��D�SURMHFW�JURXS�LQ�D�FROODERUDWLYH�GHVLJQ�
SURMHFW�FDQ�EH�VHHQ�DV�D�FRPPXQLW\�RI�LQTXLU\��,QGHHG��VWXGHQWV¶�FRJQLWLRQ�LQ�DQ�HQJLQHHULQJ�
GHVLJQ�SURMHFW��%UHUHWRQ��������KDV�EHHQ�VHHQ�DV�DQ�H[DPSOH�RI�³GLVWULEXWHG�FRJQLWLRQ´��H�J��
*RRGZLQ��������+XWFKLQV���������VLQFH�DFKLHYHPHQWV�GR�QRW�RQO\�DULVH�IURP�LQGLYLGXDOV�
WKLQNLQJ��EXW�DOVR�WKURXJK�FROODERUDWLYH�WKLQNLQJ�GLVWULEXWHG�DPRQJ�WKH�PHPEHUV�LQ�WKH�GHVLJQ�
WHDP�DQG�IURP�WKH�XVH�RI�HSLVWHPLF�WRROV��*RRGZLQ����������
�
$OWKRXJK�FROODERUDWLRQ�LV�VHHQ�DV�DQ�LPSRUWDQW�HOHPHQW�RI�GHVLJQ��WKH�GRPLQDQW�HPSLULFDO�
PHWKRG�WR�LQYHVWLJDWH�VWXGHQWV¶�GHVLJQ�SURFHVVHV�KDYH�XQWLO�UHFHQWO\�WR�EHHQ�YDULDQWV�RI�
³WKLQN�DORXG´�H[HUFLVHV�ZLWK�YHUEDO�SURWRFRO�DQDO\VLV��&UDLJ��������PRVWO\�ZLWK�LQGLYLGXDOV�LQ�
DUWLILFLDO�VHWWLQJV��%HUQKDUG�HW�DO���������ZLWK�WDVNV�WKDW�ZHUH�FRPSOHWHG�LQ�UDWKHU�VKRUW�WLPH��
L�H��RQH�WR�WZR�KRXUV��H�J��$WPDQ�HW�DO���������$WPDQ�HW�DO���������&DUGHOOD�HW�DO����������0RUH�
UHFHQWO\��VWXGLHV�XVLQJ�GLIIHUHQW�IRUPV�RI�HWKQRJUDSKLF�PHWKRGV�WR�LQYHVWLJDWH�VWXGHQWV�LQ�
QDWXUDOLVWLF�HGXFDWLRQDO�VHWWLQJV�KDYH�VWDUWHG�WR�DSSHDU�XVLQJ�DXGLR�UHFRUGLQJV��H�J��*LOEXHQD�
HW�DO����������YLGHR�UHFRUGLQJV��H�J��&DPSEHOO�HW�DO���������*RQFKHU�	�-RKUL���������DQG�
SKRWRV�DQG�ILHOG�QRWHV��H�J��-XKO�	�/LQGHJDDUG���������$GDPV�DQG�6LGGLTXL��������GHVFULEH�
WKH�FROOHFWLRQ�RI�D�PRUH�H[WHQVLYH�VHW�RI�YLGHR�UHFRUGLQJV��EXW�WKHVH�DUH�RQO\�IURP�GHVLJQ�
UHYLHZ�FRQYHUVDWLRQV�DQG�QRW�IURP�WKH�GHVLJQ�SURFHVV�SHU�VH���
�
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,W�KDV�SDVVHG�PRUH�WKDQ����\HDUV�VLQFH�7DQJ�DQG�/HLIHU��������DUJXHG�IRU�WKH�XVH�RI�YLGHR�
UHFRUGLQJV�DQG�LQWHUDFWLRQ�DQDO\VLV��-RUGDQ�	�+HQGHUVRQ��������WR�VWXG\�JURXS�GHVLJQ�
DFWLYLW\��1HYHUWKHOHVV��WKHUH�DUH�VWLOO�YHU\�IHZ�VWXGLHV�XVLQJ�LQWHUDFWLRQ�RU�FRQYHUVDWLRQ�
DQDO\VLV�WR�VWXG\�HQJLQHHULQJ�VWXGHQWV�JURXS�GHVLJQ�DFWLYLWLHV�LQ�UHJXODU�HGXFDWLRQDO�VHWWLQJV��
7R�RXU�NQRZOHGJH��&DPSEHOO�HW�DO���������VHHP�WR�EH�RQH�RI�WKH�UDUH�FDVHV�WKDW��EHVLGH�RXU�
RZQ�VWXGLHV�KDYH�VWXGLHG�HQJLQHHULQJ�VWXGHQWV¶�GHVLJQ�SURFHVV�XVLQJ�LQWHUDFWLRQ�DQDO\VLV���
�
,Q�RXU�RZQ�SUHYLRXV�VWXGLHV��ZH�KDYH�PDGH�YLGHR�UHFRUGLQJV�DQG�VWXGLHG�D�GHVLJQ�SURMHFW�LQ�
WKH�ILIWK�VHPHVWHU�RI�WKH�3%/�EDVHG�$UFKLWHFWXUH�DQG�'HVLJQ�SURJUDPPH�DW�$DOERUJ�
8QLYHUVLW\��:H�IRXQG�WKDW�WKH�ILIWK�VHPHVWHU�VWXGHQWV�GLVSOD\HG�HSLVWHPLF�IOXHQF\�
�0DUNDXVNDLWH�	�*RRG\HDU��������E\�IOXHQW�XVH�RI�D�ULFK�UHSHUWRLUH�RI�ERGLO\�PDWHULDO�
UHVRXUFHV�DV�HSLVWHPLF�WRROV�WR�WKLQN�FROODERUDWLYHO\�LQ�GHVLJQ�DFWLYLWLHV��%HUQKDUG�HW�DO���
�������,Q�WKHLU�FROODERUDWLYH�ZRUN�DQG�UHDVRQLQJ��VWXGHQWV¶�HPSOR\HG�JHVWXUHV��JHVWXUHG�
GUDZLQJV��VNHWFKHV�GUDZQ�E\�KDQG�RU�RQ�DQ�L3DG��FRQFUHWH�PRGHOV�PDGH�RI�IRDP�RU�SDSHU��
DQG�GLJLWDO��'�&$'�GUDZLQJV�GUDZQ�RQ�D�FRPSXWHU��L�H��WKH\�ZRUNHG�ERWK�³E\�KDQG�DQG�E\�
FRPSXWHU´��%HUQKDUG�HW�DO����������:H�DOVR�KDYH�VKRZQ�KRZ�WKH�VWXGHQWV�GHYHORSHG�D�
SURIHVVLRQDO�GLDORJLFDO�SUDFWLFH�XVLQJ�ERGLO\��PDWHULDO�DQG�KLVWRULFDO�UHVRXUFHV��UDWKHU�WKDQ�
RQO\�EHLQJ�PDQLIHVWHG�LQ�YHUEDO�GLVFRXUVH��'DYLGVHQ�HW�DO����������0RUHRYHU��ZH�KDYH�
DQDO\VHG�DQG�GLVFXVVHG�WKH�GLIIHUHQW�NQRZOHGJH�IRUPV�HPEHGGHG�DQG�HPHUJLQJ�LQ�VWXGHQWV¶�
FROODERUDWLYH�DQG�HPERGLHG�LQWHUDFWLRQV��5\EHUJ�HW�DO����������)LQDOO\��ZH�KDYH�XVHG�RXU�
HPSLULFDO�PDWHULDO�WR�H[SORUH�WKH�QRWLRQ�RI�HFRWRQHV�DQG�WR�XVH�SRVW�GLJLWDO�WKHRU\�WR�DGGUHVV�
SUREOHPDWLF�GLFKRWRPLHV�VXFK�DV�WKH�GLJLWDO�YHUVXV�DQDORJXH�PDWHULDO��5\EHUJ�HW�DO����������
�
,Q�WKH�OLWHUDWXUH�UHJDUGLQJ�FROODERUDWLYH�OHDUQLQJ�WKH�FRPSRVLWLRQ�RI�WKH�VWXGLHG�FROODERUDWLYH�
JURXS�V��LV�FRPPRQO\�VWDWLF�DQG�GRHV�QRW�FKDQJH��H�J��%RUJIRUG�3DUQHOO�HW�DO���������
0HQHNVH�HW�DO����������+RZHYHU��ZKHQ�DQDO\VLQJ�YLGHRV�RI�VWXGHQWV¶�LQWHUDFWLRQV�LQ�RXU�
HDUOLHU�VWXGLHV�ZH�DOVR�QRWLFHG�WKDW�VWXGHQWV�DSSURDFKHG�D�SDUWLFXODU�GHVLJQ�SUREOHP�LQ�
VKLIWLQJ�VXEJURXSV�RI�RQH��WZR�RU�WKUHH�VWXGHQWV�RU�DV�D�ZKROH�JURXS��7KLV�LPSOLHG�WKDW�WKH�
FROODERUDWLYH�JURXS��LQGHHG��ZDV�QRW�VWDWLF�DQG�LW�FKDOOHQJHV�D�QDwYH�LQGLYLGXDO�FROODERUDWLYH�
ELQDU\��$V�WKLV��WR�RXU�NQRZOHGJH��ZDV�QRW�ZHOO�GLVFXVVHG�LQ�WKH�OLWHUDWXUH�LW�OHG�XV�WR�WKH�
IROORZLQJ�UHVHDUFK�TXHVWLRQ��+RZ�FRXOG�WKH�G\QDPLFV�RI�LQGLYLGXDO�DQG�FROODERUDWLYH�ZRUN�LQ�
VWXGHQWV¶�JURXS�SUDFWLFHV�LQ�D�GHVLJQ�SURMHFW�EH�GHVFULEHG�DQG�YLVXDOLVHG"�
�
SETTING AND METHODOLOGY 
�
7KH�VHWWLQJ�RI�WKLV�VWXG\�LV�WKH�$UFKLWHFWXUH�DQG�'HVLJQ��$	'��SURJUDPPH�JLYHQ�ZLWKLQ�WKH�
IUDPH�RI�WKH�$DOERUJ�SUREOHP�EDVHG�OHDUQLQJ��3%/��PRGHO�ZKLFK�ZDV�FUHDWHG�LQ�UHVSRQVH�WR�
WKH�FDOO�WKDW�HQJLQHHULQJ�SURJUDPPHV�VKRXOG�LQFOXGH�FROODERUDWLYH�GHVLJQ�SURMHFWV�RI�YDU\LQJ�
OHQJWK�DQG�FRPSOH[LW\��7KH�$	'�SURJUDPPH�LQFOXGHV�HOHPHQWV�RI�DUFKLWHFWXUH�HGXFDWLRQ��EXW�
DOVR�EXLOGV�RQ�NQRZOHGJH��VNLOOV��DQG�FRPSHWHQFLHV�IURP�HQJLQHHULQJ��,Q�WKH�'DQLVK�FRQWH[W�
WKLV�ZDV�D�QRYHO�DSSURDFK�ZKHQ�WKH�SURJUDPPH�VWDUWHG�LQ�WKH�����V��DV�WUDGLWLRQDOO\�WKH�
ILHOGV�RI�DUFKLWHFWXUH�DQG�HQJLQHHULQJ�DUH�VHSDUDWHG��7KH�FUHDWLRQ�RI�WKH�$	'�SURJUDPPH�
ZDV�DQ�DWWHPSW�WR�FRPELQH�WKH�³WHFKQLFDO�WKHRUHWLFDO´�NQRZOHGJH�RI�HQJLQHHULQJ�ZLWK�WKH�
³DHVWKHWLF�DQG�DUWLVWLF´�DUWLVDQVKLS�RI�DUFKLWHFWXUH��WR�FUHDWH�D�QHZ�LQWHUGLVFLSOLQDU\�HGXFDWLRQ��
�
7R�DFKLHYH�D�ULFK�SLFWXUH�RI�VWXGHQWV¶�LQGLYLGXDO�DQG�FROODERUDWLYH�ZRUN�DQG�HQDEOLQJ�VWXGLHV�
WR�LQFUHDVH�RXU�XQGHUVWDQGLQJ�RI�HQJLQHHULQJ�VWXGHQWV¶�OHDUQLQJ�SURFHVVHV�LQ�FROODERUDWLYH�
GHVLJQ�SURMHFWV�ZH�KDYH�UHFRUGHG�D�YHU\�ODUJH�FRUSXV�RI�YLGHR�GDWD�IURP�$	'�VWXGHQWV�DW�
$DOERUJ�8QLYHUVLW\�LQ�WKHLU�ILUVW��IRXUWK�DQG�ILIWK�VHPHVWHUV��7KH�LQWHUDFWLRQ�ZLWKLQ�JURXSV�
GXULQJ�SURMHFWV�KDV�EHHQ�UHFRUGHG�PDNLQJ�H[WHQVLYH�XVH�RI�WKH�ODWHVW�DGYDQFHV�LQ�YLGHR�
WHFKQRORJ\�VXFK�DV�PXOWLSOH�FDPHUDV�DQG�����GHJUHH�FDPHUDV��³%LJ�9LGHR´��H�J��0FLOYHQQ\�
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	�'DYLGVHQ���������:RUNLQJ�LQ�VWXGHQWV¶�UHJXODU�HQYLURQPHQWV�DQG�XVLQJ�DV�XQREWUXVLYH�
PHWKRGV�IRU�GDWD�FROOHFWLRQ�DV�SRVVLEOH�ZLOO�KHOS�WR�HQVXUH�³HFRORJLFDO�YDOLGLW\´�DQG�DFKLHYH�
DQ�HPLF��SDUWLFLSDQW��SHUVSHFWLYH�RI�KRZ�VWXGHQWV¶�SURFHVVHV�RI�OHDUQLQJ�DUH�SOD\HG�RXW�LQ�
WKHLU�UHJXODU�HQYLURQPHQW�LQ�HQJLQHHULQJ�GHVLJQ�SURMHFWV��+XWFKLQV���������
�
7KH�GDWD�DQDO\VHG�LQ�WKLV�SDSHU�LV�IURP�D�SHULRG����GD\V�LQWR�D�SURMHFW�ZRUN�ZKHUH�ILIWK�
VHPHVWHU�$	'�VWXGHQWV�DUH�WDVNHG�ZLWK�GHVLJQLQJ�DQ�RIILFH�EXLOGLQJ�IRU�DQ�H[WHUQDO�SDUWQHU��
7KH�SDUWLFXODU�VHVVLRQ�VWXGLHG�LV�ZKHUH�D�VWXGHQW�JURXS��JURXS����IRXU�IHPDOHV��WZR�PDOHV��LV�
SUHSDULQJ�WR�WDNH�SDUW�LQ�D�IRUPDO�UHYLHZ�VHVVLRQ�WKH�QH[W�GD\��$IWHU�WKH�UHYLHZ�VHVVLRQ�WKH�
JURXSV�KDYH�DSSUR[LPDWHO\�IRXU�ZHHNV�OHIW�WR�FRPSOHWH�WKHLU�GHVLJQ�RI�WKH�EXLOGLQJ��
7KH�LQWHUDFWLRQV��*RRGZLQ��������+HDWK��������-RUGDQ�	�+HQGHUVRQ��������7DQJ�	�/HLIHU��
������ZLWKLQ�WKH�JURXS�ZHUH�UHFRUGHG�XVLQJ�ILYH�GLJLWDO�FDPFRUGHUV��LQFOXGLQJ�RQH�ERG\�
PRXQWHG�*R3UR�FDPHUD��GXULQJ�WKH�FRPSOHWH�VHVVLRQ��,Q�WKLV�FDVH�WKH�VHVVLRQ�ODVWHG�DOPRVW�
VL[�KRXUV��7R�IDFLOLWDWH�DQDO\VLV��UHFRUGLQJV�ZHUH�V\QFKURQL]HG���
�
$V�FDQ�EH�VHHQ�LQ�WKH�SKRWRV�LQ�)LJXUHV��±��WKH�JURXSV¶�ZRUNVSDFH�LV�HQFLUFOHG�E\�D�IL[HG�
ZDOO�ZLWK�ZLQGRZV��DQG�WZR�³ZDOOV´�FRQVLVWLQJ�RI�ZKLWHERDUGV��SLQERDUGV�DQG�EODFNERDUGV��
2QH�RI�WKH�³ERDUG�ZDOOV´�LV�XVHG�IRU�YDULRXV�GHVLJQ�LGHDV�DQG�VNHWFKHV�ZLWK�HDFK�ERDUG�
KDYLQJ�D�SDUWLFXODU�W\SH�RU�FDWHJRU\��H�J���SULQWHG�FRPSXWHU�GHVLJQV�RU�GUDZLQJV���7KH�RWKHU�
ERDUG�ZDOO�LV�XVHG�DV�D�FDOHQGDU�DQG�RYHUYLHZ�RI�WDVNV��ZLWK�GLIIHUHQW�FRORXU�FRGLQJV���,Q�WKH�
PLGVW�RI�WKH�JURXS�VSDFH�LV�WKH�³ZRUNLQJ�WDEOH´��ZKLFK�LV�OLWWHUHG�ZLWK�SDSHU��VNHWFKHV��
ODSWRSV��PRGHOV��L3DGV��ERWWOHV�HWF��
�
7KH�SUHSDUDWLRQ�IRU�WKH�UHYLHZ�VHVVLRQ�ZDV�VHOHFWHG�IRU�DQDO\VLV�DV�LW�LV�ZKDW�-RUGDQ�DQG�
+HQGHUVRQ��������UHIHU�WR�DV�D�QDWXUDO�XQLW�RI�DQDO\VLV�±�OLPLWHG�LQ�WLPH�DQG�ZLWK�D�SDUWLFXODU�
SXUSRVH��$V�PHQWLRQHG�LQ�WKH�LQWURGXFWLRQ�ZH�KDYH�SUHYLRXVO\�DQDO\VHG�WKH�UHFRUGHG�YLGHRV�
LQ�UHJDUG�RI�RWKHU�UHVHDUFK�TXHVWLRQV�WKDQ�LV�WKH�IRFXV�LQ�WKLV�VWXG\��,Q�WKLV�VWXG\�WKH�IRFXV�LV�
RQ�VWXGHQWV�JURXSLQJ�SUDFWLFHV�DQG�KRZ�WKH\�ZRUN�WRJHWKHU�LQ�GLIIHUHQW�FRQVWHOODWLRQV��,Q�WKH�
SUHYLRXV�VWXGLHV�ODUJH�SDUWV�RI�WKH�YHUEDO�LQWHUDFWLRQV��LQ�'DQLVK��KDYH�EHHQ�PDQXDOO\�
WUDQVFULEHG�E\�D�UHVHDUFKHU��EXW�LQ�WKLV�VWXG\�ZH�SHUIRUPHG�WKH�DQDO\VLV�E\�GLUHFWO\�
³PDQXDOO\´�YLHZLQJ�DQG�DQDO\]LQJ�VWXGHQWV¶�LQWHUDFWLRQ�DV�UHFRUGHG�RQ�WKH�YLGHRV���
�
7KH�YLGHRV�ZHUH�DQDO\]HG�E\�SULPDULO\�YLHZLQJ�WKH�YLGHR�IURP�RQH�RI�WKH�FDPHUDV�DQG�
FRGLQJ�LQ�ZKLFK�FRQVWHOODWLRQV�VWXGHQWV�ZRUNHG��H�J���LQGLYLGXDOO\��LQ�VXEJURXSV��RU�LQ�ZKROH�
JURXS���)XUWKHUPRUH��VWXGHQWV¶��PHPEHUVKLS�LQ�VXEJURXSV�ZHUH�QRWHG��DQG�LW�ZDV�QRWHG�WKH�
WLPH�FRQVWHOODWLRQV�FKDQJHG��7R�FRXQW�DV�D�PHPEHU�RI�D�FRQVWHOODWLRQ�D�VWXGHQW�KDG�WR�
DFWLYHO\�GLVSOD\�SDUWLFLSDWLRQ�HLWKHU�YHUEDOO\�RU�ERGLO\��,I�WKH�FRGLQJ�ZDV�XQVXUH��XVH�ZDV�
PDGH�RI�RWKHU�YLGHRV�ZKLFK�HQDEOHG�YLHZ�IURP�D�GLIIHUHQW�DQJOH��([DPSOHV�RI�VWXGHQWV¶�
LQWHUDFWLRQV�EHLQJ�FRGHG�DV�LQGLYLGXDO�ZRUN��G\DGV��WULDGV��RU�ZKROH�JURXS�DUH�GLVSOD\HG�LQ�
)LJXUHV����±���DQG�LQ�WUDQVFULSWV���±���EHORZ��$OWKRXJK�WUDQVFULSWV�ZHUH�SULPDULO\�QRW�XVHG�LQ�
RXU�DQDO\VLV��ZH�KDYH�LQFOXGHG�WKHP��WUDQVODWHG�LQWR�(QJOLVK��IRU�LOOXVWUDWLYH�SXUSRVHV���
�
$Q�RYHUYLHZ�RI�VWXGHQWV¶�ZRUN�LQ�VKLIWLQJ�FRQVWHOODWLRQV�GXULQJ�WKH�SURMHFW�PHHWLQJ�LV�
GLVSOD\HG�LQ�)LJXUH����ZLWK�HDFK�VWXGHQW�FRORXU�FRGHG��(SLVRGHV�RI�ZRUN�LQ�GLIIHUHQW�
FRQVWHOODWLRQV�KDYH�EHHQ�QXPEHUHG�VHTXHQWLDOO\��$SDUW�IURP�QRWLQJ�LI�VWXGHQWV¶�DFWLYLWLHV�ZHUH�
RII�WDVN��WKH�FRQWHQW�RI�WKH�LQWHUDFWLRQV�ZHUH�QRW�FRGHG��+DG�WKH�IRFXV�RI�WKH�VWXG\�EHHQ�
DQRWKHU�WKDQ�WKH�SUHVHQW�RQH��IRU�H[DPSOH�RQ�VRPH�W\SH�RI�FRQWHQW�LQ�WKH�LQWHUDFWLRQV��WKH�
GLYLVLRQ�RI�HSLVRGHV�ZRXOG�SUREDEO\�KDYH�EHHQ�GLIIHUHQW�����
�
7KH�VWXG\�ZDV�FRQGXFWHG�XQGHU�WKH�HWKLFDO�JXLGHOLQHV�LQ�SODFH�DW�$DOERUJ�8QLYHUVLW\�DQG�DW�
/LQN|SLQJ�8QLYHUVLW\�LQ�DFFRUGDQFH�ZLWK�'DQLVK�DQG�6ZHGLVK�ODZV��,QIRUPHG�FRQVHQW�IRUPV�
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ZHUH�VLJQHG�E\�HDFK�UHVHDUFK�SDUWLFLSDQW��,Q�WKLV�SDSHU��SDUWLFLSDQWV�KDYH�EHHQ�JLYHQ�
SVHXGRQ\PV�WR�SURWHFW�WKHLU�DQRQ\PLW\��
�
�
FINDINGS 
�
$Q�DSSDUHQW�ILQGLQJ�YLHZLQJ�WKH�YLGHR�UHFRUGLQJV�LV�WKDW�VWXGHQWV�DUH��LQGHHG��ZRUNLQJ�LQ�
PDQ\�GLIIHUHQW�FRQVWHOODWLRQV�GXULQJ�WKH�SURMHFW�PHHWLQJ��%HIRUH�SUHVHQWLQJ�DQG�GLVFXVVLQJ�
WKH�PRUH�JHQHUDO�UHVXOWV�LQ�)LJXUH���ZH�ZLOO�ILUVW�SUHVHQW�VKRUW�H[WUDFWV�IURP�VWXGHQWV¶�
DFWLYLWLHV�DV�H[DPSOHV�RI�LQGLYLGXDO�ZRUN��ZRUN�LQ�G\DGV�DQG�WULDGV��DQG�LQ�ZKROH�JURXS��
�
Examples of different constellations 
�
7R�H[HPSOLI\�GLIIHUHQW�FRQVWHOODWLRQV��ZH�KDYH�WDNHQ�VHOHFWHG�VWLOO�SKRWRV�IURP�WKH�YLGHR�
UHFRUGLQJV�WR�UHSUHVHQW�W\SLFDO�DFWLYLWLHV��,Q�WKH�SLFWXUHV�ZH�KDYH�LQFOXGHG��VRPHZKDW�
VLPSOLILHG�XWWHUDQFHV�E\�D�VWXGHQW�DQG�ZH�KDYH�DOVR�LQFOXGHG�VRPH�FRPPHQWV��)XOO�
WUDQVFULSWV�DUH�DOVR�LQFOXGHG��,Q�WKH�WUDQVFULSWV��[�\��GHQRWHV�D�SDXVH�LQ�XQLWV�RI�VHFRQGV��
ZKLOH�����GHQRWHV�D�VKRUW�SDXVH��'RXEOH�SDUHQWKHVLV����FRPPHQW����DUH�PDGH�DURXQG�
FRPPHQWV��6\PEROV�IRU�SURVRG\�DUH�QRW�LQFOXGHG�LQ�WKH�WUDQVFULSWV�DQG�WKH\�KDYH�EHHQ�
WUDQVODWHG�IURP�'DQLVK�LQWR�(QJOLVK��5HIHUHQFH�WR�HSLVRGH�QXPEHU�LV�DFFRUGLQJ�WR�WKH�
QXPEHULQJ�LQ�)LJXUH����7LPLQJ�LV�PDGH�UHODWLYH�WR�WKH�VWDUW�RI�WKH�UHFRUGLQJ�RI�YLGHRV��,W�
VKRXOG�EH�QRWHG�WKDW�QRQH�RI�WKH�WUDQVFULSW�GLVSOD\�WKH�IXOO�HSLVRGH�DV�VSDFH�GR�QRW�SHUPLW�LW��
�
,QGLYLGXDO�ZRUN�FKDQJLQJ�LQWR�D�G\DG��HSLVRGH����DQG������
�
,Q�WKH�ILUVW�H[DPSOH�ZH�FDQ�LQ�)LJXUH��D�VHH�WKH�IHPDOH�VWXGHQWV�,QD��+HLGL��0HWWH��DQG�6LQH�
ZRUNLQJ�LQGLYLGXDOO\��HSLVRGH�����DURXQG�WKH�JURXS¶V�PDLQ�WDEOH��7KH�PDOH�VWXGHQWV�LQ�WKH�
JURXS��$QGHUV�DQG�6YHQ��DUH�VRPHZKHUH�HOVH�DQG�WKHLU�DFWLYLWLHV�DUH�WKHUHIRUH�QRW�UHFRUGHG��
�

D�� ���E�� �

F��� ��G��  
�

)LJXUH����(SLVRGH����DQG����±�,QD�ILUVW�GRHV�LQGLYLGXDO�ZRUN�DQG�WKHQ�FDOOV�IRU�0HWWH¶V�
DWWHQWLRQ�WR�GLVFXVV�D�GHVLJQ�GHFLVLRQ��D�G\DG����
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,QD�LV�WU\LQJ�WR�UHVROYH�DQ�LVVXH�ZLWK�FRQIOLFWLQJ�UHTXLUHPHQWV�PDNLQJ�GUDZLQJV�DQG�WU\LQJ�
WKLQJV�RXW�ZLWK�D�6W\URIRDP�PRGHO��)LJXUH��E���,Q�WXUQ����)LJXUH��F��VKH�ILQDOO\�FDOOV�IRU�
0HWWH¶V�DWWHQWLRQ�DQG�VKH��VWLOO�VLWWLQJ�RQ�KHU�FKDLU��³UROOV´�RYHU�WR�,QD¶V�SODFH��+HUH�ZH�FDQ�
FOHDUO\�VHH�WKH�LQLWLDWLRQ�RI�D�G\DG�EHWZHHQ�,QD�DQG�0HWWH�ERWK�E\�WKHLU�YHUEDO�H[FKDQJH�DQG�
E\�WKH�HPERGLHG�DFWLRQ�LQ�IRUP�RI�D�SK\VLFDO�PRYHPHQW�RI�0HWWH�WR�,QD¶V�SODFH��:H�FDQ�DOVR�
VHH�WKDW�+HLGL�DQG�6LQH�FRQWLQXH�WR�ZRUN�LQGLYLGXDOO\��
�
7UDQVFULSW����5HODWHG�WR�)LJXUH���±�SDUW�RI�HSLVRGHV����DQG��������������±�����������
��� ,QD� ��Figures 1a – 1b.�)URP����������,QD�ILUVW�VLWV�VLOHQWO\�DQG�PDNH�GUDZLQJV�RQ�KHU�L3DG��EXW�DIWHU�D�ZKLOH�VKH�

SXWV�LW�DZD\�DQG�LQVWHDG�SXW�VRPH�OD\HUV�RI�D��'�6W\URIRDP�PRGHO�DQG�EHJLQ�WR�XVH�D�SHQFLO�WR�WUDFH�WKH�
FRQWRXUV�RI�WKH�VW\URIRDP�PRGHO�RQWR�D�SDSHU����

��� ,QD� 0HWWH"���Figure 1c.�&DOOV�IRU�0HWWHV�DWWHQWLRQ�DW������������������
��� 0HWWH� ZK\�ZK\�
��� ,QD� WKLV�LV�DOVR�WZR�KXQGUHG�����,�MXVW�VWDUWHG�WR�WKLQN�DERXW�LW�
��� 0HWWH� (KPPP�������
��� ,QD� 0HWWH"�
��� 0HWWH� \HV�
��� ,QD� WKDW�LV�EHFDXVH�����,�GR�QRW�NQRZ�LI�LW�LV�VWXSLG�����ZKDW�,�DP�GRLQJ�
��� 0HWWH� ZKDW�DUH�\RX�GRLQJ"���������Figure 1c.�0HWWH�PRYHV�RYHU�WR�WKH�SRVLWLRQ�RI�,QD�VWLOO�VLWWLQJ�RQ�KHU�FKDLU���
���� ,QD� WKDW�LV�EHFDXVH�,�KDYH�DFWXDOO\�FKDQJHG�VRPHWKLQJ�LQ�LW�
���� 0HWWH� KDYH�\RX�FKDQJHG�LW"�
���� ,QD� LW�LV�EHFDXVH�,�WKLQN�
���� 0HWWH� ,W�LV�RYHU�KHUH�DW�WKH�UHDU�����EHFDXVH�,�WKLQN�WKLV�WKDW�\RX�����WKDW�\RX�����ZHOO�����KHUH�\RX�JHW�ERWK�����KHUH�\RX�

JHW�ERWK�D�WHUUDFH�����EXW�\RX�DOVR�JHW�D�WHUUDFH�KHUH�WRR���Figure 1d.�0HWWH�KDV�UROOHG�RYHU�WR�,QD�DQG�SRLQWV�
WR�WKH��'�IRDP�PRGHO���

� �
'\DG�FKDQJLQJ�LQWR�D�WULDG��HSLVRGH����DQG�����
�

,QD¶V�DQG�0HWWH¶V�LQWHUDFWLRQ�LQ�HSLVRGH����LV�D�FRQWLQXDWLRQ�RI�WKH�GLVFXVVLRQ�LQ�HSLVRGH�����
EXW�QRZ�DV�LV�GLVSOD\HG�LQ�)LJXUHV��D�±��G�,QD�KDV�PRYHG�RYHU�WR�0HWWH¶V�SODFH�DW�WKH�WDEOH��
7KH\�PDNH�XVH�RI�&$'��SKRWRV��DQG�GLIIHUHQW�JHVWXUHV�WR�GLVFXVV�WKH�LVVXH�DW�KDQG��WXUQV����
±������$V�D�FKDQJH�PLJKW�DIIHFW�ZKDW�6LQH�LV�ZRUNLQJ�ZLWK��VKH�LV�DGGUHVVHG�E\�,QD�LQ�WXUQ����

D��� ��E�� ��F�� �

G��� ��H�		 	
)LJXUH����(SLVRGHV����DQG����±�,QD�DQG�0HWWH��D�G\DG��FRQWLQXH�WKHLU�GLVFXVVLRQ�IURP�

HSLVRGH����WXUQ�WR�6LQH��D�WULDG��WR�EH�DOORZHG�WR�PDNH�DGMXVWPHQWV���

�
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�)LJXUH��H����7KH�G\DG�,QD�0HWWH�LV�FKDQJLQJ�LQWR�D�WULDG�,QD�0HWWH�6LQH��HSLVRGH������+HLGL�LV�
VWLOO�ZRUNLQJ�LQGLYLGXDOO\��7KH������V�SDXVH�LQ�OLQH����VKRXOG�EH�QRWHG��
�
7UDQVFULSW����5HODWHG�WR�)LJXUH���±�SDUW�RI�HSLVRGHV����DQG�������������±����������
���� ,QD� WKDW�LV�EHFDXVH�����\RX�JR�RXW�ULJKW�KHUH�����WKHQ�RQH�JR�DURXQG�DURXQG�DURXQG�DQG�LQ�WKHUH�����WKDW�LV�DURXQG�

����DQG�WKHQ�LW�LV�����,�KDYH�WULHG�WR�PDNH�D�IRRWEULGJH���Figure 2a.�$V�,QD�LV�VD\LQJ�³JR�RXW�ULJKW�KHUH��WKHQ�
RQH�JR�DURXQG�DURXQG�DURXQG�DQG�LQ�WKHUH´�KHU�LQGH[�ILQJHU�ZDONV�DURXQG�WKH�GUDZLQJ�RI�WKH�EXLOGLQJ�
GHPRQVWUDWLQJ�ZKDW�VKH�PHDQV����

���� 0HWWH� \HV�����DQG�VR�LW�LV�WRR�
���� ,QD� EXW�LW�RI�FRXUVH�����UHTXLUHV�WKDW�WKHUH�LV�DOVR�D�ZKROH�IORRU�IUHH�RXWVLGH�DW�WKH�ZDON�����X��P�
���� 0HWWH� \HV�����KHUH�
���� ,QD� \HV�����EXW�LW�PLJKW�ZHOO�����EHFDXVH�WU\�QRW�WR�VHH�WKHP�KHUH�WRR���,QD�WXUQV�DURXQG�DQG�ORRN�DW�WKH�ERDUG�ZLWK�

WKH�SKRWRJUDSKV����
���� ,QD� LI�\RX�VD\�WKHUH�DUH�ZLQGRZV�DOO�URXQG�����ULJKW�WRR���Figure 2b��,QD�SRLQWV�WR�D�SKRWRJUDSK�ZKLOH�WDONLQJ�

DERXW�³ZLQGRZV�DOO�URXQG´����
���� ,QD� DQG�WKHQ�����LI�\RX�VD\�WKDW�WKHUH�DUH�RSHQ�RIILFHV�RQ�WKH�RWKHU�VLGH������VR�WKDW�LI�WKDW�ZDV�WKH�FDVH�����VXFK�

WKDW�OLJKW�FDPH�LQ�JUDGXDOO\�WKURXJK�WKH�RIILFH���Figure 2c.�,QD�LOOXVWUDWHV�ZLWK�D�JHVWXUH�KRZ�OLJKW�SDVVHV�LQ���
���� 0HWWH� X��P�����WKDW�FDQ�RQH�FHUWDLQO\�GR�����\RX�FDQ�DOVR�VHH�KRZ�QDUURZ�WKDW�SDVVDJH�LV�����LW�LV�ULJKW�LQ�WKH�PLGGOH�

WKHUH���Figure 2d.�:KLOH�VWDWLQJ�KRZ�³QDUURZ�WKDW�SDVVDJH�LV´�0HWWH�LV�SRLQWLQJ�WR�D�SKRWRJUDSK����
���� ,QD� ZHOO�
���� 0HWWH� WKHUH�LV�QRW�YHU\�PXFK�WKDW�LV�WKHUH��
���� ,QD� ZHOO�����RND\���%RWK�0HWWH�DQG�,QD�WXUQ�WR�WKH�FRPSXWHU�DJDLQ���
���� 3DXVH� ���������7ULDG�VWDUWV�>HSLVRGH���@�DIWHU�WKH�SDXVH����
���� ,QD� 6LQH��GR�\RX�WKLQN�LW�LV�RND\�IRU�XV�WR�PDNH�VRPH�VPDOO�DGMXVWPHQWV��ZLWKRXW���Figure 2e.���
���� 6LQH� \HV��EXW�,�WKLQN�VR��EXW�DUH�WKHUH�PRUH�GHWDLOV�RU�LV�LW�MXVW�OLNH�WKDW�LQ�JHQHUDO"�
���� ,QD���� LW�LV�RQO\�LQ�UHODWLRQ�WR�WKH�GUDZLQJ�����LW
V�PRUH�EHFDXVH�ZH�ZDQW�WR�PDNH�LW�WKHUH�DQG�ZH
UH�MXVW�PDNLQJ�

VRPH�FKDQJHV�WR�LW�
���� 6LQH���� \HDK�\HDK�����EXW�WKDW
V�ZKDW�,�WKLQN�����EXW�LW
V�MXVW�VR�\RX�GRQ
W�VSHQG�WLPH�RQ�GUDZLQJV�DQG�WKDW
V�UHDOO\�ZKDW�

ZH�VKRXOG�EH�GRLQJ��
���� ,QD���� \HDK�\HDK�����EXW�ZH�ZRXOG�OLNH�WR�PDNH�GUDZLQJV�EDVHG�RQ�LW�����VR�WKDW
V�ZK\�
���� 6LQH��� ZHOO�����LW
V�XS�WR�\RX�
���� ,QD��� \HV�����ZDVQ
W�LW�����0HWWH"�
���� 0HWWH�� X��P�
� �

:KROH�JURXS�LQWHUDFWLQJ��HSLVRGH�����
�
)LQDOO\��LQ�)LJXUH���DQG�WUDQVFULSW���ZH�VHH�DQ�H[DPSOH�RI�D�ZKROH�JURXS�LQWHUDFWLRQ��0HWWH�LV�
LQ�)LJXUH��D�XVLQJ�D��'�IRDP�PRGHO�WR�SUHVHQW�WKH�VROXWLRQ�WKH\�DUULYHG�DW�LQ�WKH�UHODWLRQ�WR�
WKH�GHVLJQ�LVVXH�SUHVHQWHG�DERYH�LQ�HDUOLHU�H[DPSOHV��+HLGL�FRPHV�XS�ZLWK�D�VXJJHVWLRQ�IRU�
LPSURYHPHQW�LQ�)LJXUH��E�WKDW�LV�IXUWKHU�FODULILHG�LQ�)LJXUH��G��$V�FDQ�EH�VHHQ�LQ�WUDQVFULSW���
DOO�JURXS�PHPEHUV��H[FHSW�IRU�$QGHUV��LV�FRQWULEXWLQJ�WR�WKH�GLVFXVVLRQ�LQ�WKLV�H[FHUSW��
+RZHYHU��DV�KH�LV�VWDQGLQJ�QHDU�6YHQ�DQG�,QD�EHKLQG�WKH�VHDWHG�6LQH�DQG�+HLGL��DQG�KH�E\�
KLV�ERG\�ODQJXDJH�GLVSOD\�WKDW�KH�LV�DFWLYHO\�SDUWLFLSDWLQJ��ZH�ZLOO�HYHQ�IURP�WKLV�VKRUW�
H[FHUSW�FRGH�KLP�DV�SDUWLFLSDWLQJ�LQ�D�ZKROH�JURXS�FRQVWHOODWLRQ��,QGHHG��ODWHU�LQ�HSLVRGH����
KH�LV�DFWLYHO\�YHUEDOO\�SDUWLFLSDWLQJ��
��
7UDQVFULSW����5HODWHG�WR�)LJXUH���±�SDUW�RI�HSLVRGH�������������±����������
���� 0HWWH� ZLWK�D�SDVVDJH�DOO�ZD\�DURXQG�DQG�WKHQ���Figure 3a.�0HWWH�GLVORFDWHV�WKH�WRS�IORRU�LQ�WKH��'�IRDP�PRGHO�

DQG�LQGLFDWHV�ZLWK�D�KDQG�PRYHPHQW�WKH�ORFDWLRQ�RI�D�SDVVDJH����
���� +HLGL� EXW�,�DOVR�WKLQN�����ZKDW�LI�\RX�QRZ�����LPDJLQH�WKDW�\RX�DUH�GUDJJLQJ�WKDW�����WKHQ�\RX�FRXOG�DOVR�LPDJLQH�WKDW�

\RX�FRXOG�GUDJ�WKH�ZLQGRZ�ERUGHUV�LQ�����ZHOO�VR�WKHUH�VWLOO�LV�D�URRI�VWLFNLQJ�RXW�WKDW�ZRXOG�FUHDWH�D�
SRVVLELOLW\�IRU�VRPH�VKHOWHU���Figure 3b.�+HLGL�ILUVW�SRLQWV�DW�D�GUDZLQJ�RQ�WKH�L3DG��WKHQ�PRYHV�KHU�KDQG�WR�
WKH��'�IRDP�PRGHO�DQG�WXUQV�KHU�KDQG�WR�PDNH�D�JHVWXUH����

���� ,QD� \HDK�
���� 6LQH� \HDK�SUHFLVHO\���0HWWH�JRHV�WR�D�WDEOH�RQ�WKH�VLGH�DQG�IHWFKHV�D�GUDZLQJ����
���� +HLGL� IRU�H[DPSOH��LI�RQH�KDG�LW�KHUH��
���� ,QD� WKDW�FRXOG�DOVR�ZRUN������� �
���� +HLGL� \HDK�EXW���3RLQWV�WR�WKH��'�IRDP�PRGHO���
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���� ,QD� ,V�LW�
���� +HLGL� +HUH�����KHUH�LV�WKH�ZLQGRZ�����EXW�WKHUH�LV�VWLOO�D�URRI�KHUH�IRU�H[DPSOH�DQG�WKHQ�\RX�DFWXDOO\�KDYH�D�URRP�XS�

KHUH���3RLQWV�RQ�WKH��'�IRDP�PRGHO���
���� ,QD� \HV�����DQG�LW�ZDV�DFWXDOO\�KHUH���0RYHV�FORVHU��OHDQV�IRUZDUG��DQG�SRLQWV�RQ�WKH��'�IRDP�PRGHO����
���� 0HWWH� ,�ZDV�LQ�VRPH�GRXEW�ZKDW�\RX�PHDQW�����VR�ZLWK�ZLQGRZ�ERUGHUV�RQ���Figure 3c.�3RLQWV�LQ�GUDZLQJ�)) 
���� +HLGL� HK���\HV�LI�RQH�LPDJLQHV�VRPHWKLQJ�WKHUH�DOVR���+HLGH�SRLQWV�WR�WKH�GUDZLQJ�DQG�6YHQ�PDNHV�D�JHVWXUH�ZLWK�

KLV�ULJKW�KDQG���
���� 6YHQ� �LI��\RX�WR�SXOO�LW�EDFN�
���� ,QD� EXW�\RX�NHHS�WKH�VKDSH�
���� +HLGL� WKH�ZLQGRZ�LV�PD\EH�DFWXDOO\�������KHUH���Figure 3d.�0DNHV�D�JHVWXUH�LQ�UHODWLRQ�WR�WKH��'�IRDP�PRGHO����
�

�
�
General findings 
�
6WXGHQWV¶�GLIIHUHQW�FRQVWHOODWLRQV�IRU�FROODERUDWLRQ�DUH�GLVSOD\HG�LQ�)LJXUH����7R�QRW�RYHUO\�
H[WHQG�WKH�ILJXUH�RQ�WKH�YHUWLFDO�D[LV�FRQVWHOODWLRQV�ZKHUH�VWXGHQWV�ZRUNHG�LQ�JURXSV�RI�IRXU��
ILYH�RU�VL[��ZKROH�JURXS��KDYH�EHHQ�SXW�LQ�WKH�VDPH�JURXS��,QGHHG��DOO�WKHVH�FRQVWHOODWLRQV�
FRXOG�LQ�VRPH�VHQVH�EH�VHHQ�DV�ZKROH�JURXS�OLNH�FRQVWHOODWLRQ��)XUWKHUPRUH��LW�VKRXOG�EH�
QRWHG�WKDW�RQO\�VWXGHQWV¶�DFWLYLWLHV�SHUIRUPHG�LQ�WKH�PDLQ�JURXS�URRP�FRXOG�EH�FRGHG�GXH�WR�
WKH�IL[HG�PRXQWLQJ�RI�FDPHUDV��)RU�H[DPSOH��GXULQJ�HSLVRGHV���±����6YHQ�DQG�$QGHUV�
PDLQO\�ZRUNHG�DW�DQRWKHU�SODFH�DQG�WKH�VDPH�ZDV�YDOLG�IRU�6LQH�DQG�+HLGL�GXULQJ�HSLVRGHV�
���±�����$OWKRXJK�+HLGL�ZRUH�D�*R3UR�FDPHUD�LW�ZDV�PRXQWHG�RQ�KHU�FKHVW�DQG�WKXV�LW�ZDV�
QRW�SRVVLEOH�WR�GLVFHUQ�KHU�JD]H�DQG�ZLWK�FHUWDLQW\�GLVFHUQ�KHU�LQWHUDFWLRQV�ZLWK�RWKHU�
SHUVRQV��7KHUHIRUH��ZH�KDYH�QRW�\HW�IXOO\�DQDO\VHG�WKH�UHFRUGLQJV�PDGH�E\�WKH�*R3UR��
�
5RXJKO\�VSHDNLQJ�WKH�ZRUN�LQ�WKH�SURMHFW�PHHWLQJ�FDQ�EH�GLYLGHG�ILYH�SKDVHV��,Q�WKH�ILUVW�
SKDVH�IURP�WKH�VWDUW�RI�WKH�GD\�XQWLO�ZKHQ�6YHQ�OHIW�DW�������DOO�WLPLQJV�LQ�KRXU�PLQXWHV�IURP�
WKH�VWDUW�RI�UHFRUGLQJV��DQG�$QGHUV�VKRUWO\�WKHUHDIWHU�WKH�VWXGHQWV�ZRUNHG�DV�D�ZKROH�JURXS��
7KH\�DWH�EUHDNIDVW�WRJHWKHU�DW�WKH�PDLQ�JURXS�WDEOH��$V�WKH\�DOVR�LQIRUPHG�HDFK�RWKHU�RI�WKH�
SUHVHQW�VWDWXV�RI�WKH�ZRUN�WKH\�KDG�GRQH�KLWKHUWR�DQG�GLVFXVVHG�WKH�SODQQLQJ�RI�WKH�GD\�ZH�
KDYH�VHHQ�HSLVRGHV���±���DV�DQ�RQ�WDVN�DFWLYLW\��DOWKRXJK�LW�DOVR�KDG�DQ�LPSRUWDQW�VRFLDO�
DVSHFW��
�

D�� �E�� ��

F�� ��G�� �
)LJXUH����(SLVRGH����±�ZKROH�JURXS�GHVLJQ�GLVFXVVLRQ�XVLQJ�L3DG���'�IRDP�PRGHO��

DQG�D�GUDZLQJ��

�
���
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�
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�
�

)LJXUH�����7LPHOLQH�IRU�VWXGHQWV¶�FROODERUDWLRQ�LQ�WKH�SURMHFW�PHHWLQJ�GLVSOD\LQJ�WKHLU�
GLIIHUHQW�IRUPV�RI�FROODERUDWLRQV�GXULQJ�WKH�PHHWLQJ�DV�VHHQ�LQ�WKH�PDLQ�JURXS�URRP��(DFK�
VWXGHQW�LV�FRORXU�FRGHG�PDNLQJ�WKHLU�SDUWLFLSDWLRQ�LQ�GLIIHUHQW�FRQVWHOODWLRQV�YLVLEOH��7KH�

VFDOH�RQ�WKH�WLPH�D[LV�LV�KRXU�DQG�PLQXWHV��

Whole group

Triad

 

0:00 0:30 1:00

Dyad

Foursome

Episode no. 1                                                         2                                     3                                        4      5     6       7   8    9   10 – ........... – 16

Ina

Sven
Anders

Mette
Heidi
Sine

O! topic Sven leaves the room at 0:44 and 
Anders leaves shortly thereafter 

Whole group

Triad

O! topic

1:00 1:30 2:00

Dyad

Foursome

Episode no. 16, 17, 18        19                             20           21  22      23 24 25   26 27 – .............. – 37  38     39      40 –....... – 46 47                                    48

Sine and Heidi also leaves 
the room at 1:44

Whole group

Triad

2:00 2:30 3:00

Dyad

Foursome

Episode no.
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a 

an
d 

M
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te
 te

m
po

ra
ril
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                     48                          49 50 51              52               53                   54                    55                   56                       57                               58

O! topic

Whole group

Triad

3:00 3:30 4:00

Dyad

Foursome

Episode no.

Lunch Lunch

Ina and Mette 
temporarily 

leave the room

Lunch together
(whole group)

                58                                              59                                                          60                                                    61                     62             63     64                65

O! topic

Whole group

Triad

4:00 4:30 5:00

Dyad

Foursome

Episode no.

O! topic

 

                     65                                                                                                 66   67    68   69 70                           71

Whole group

Triad

5:00 5:30 6:00

Dyad

Foursome

Episode no.

O! topic

              71                                                                                                     72

The cameras start to be taken down at 5:36.
The group start to dissolve.
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)URP������WR�������HSLVRGHV���±�����ZH�KDYH�D�VHFRQG�SKDVH�WKHUH�WKH�PDOH�VWXGHQWV�
$QGHUV�DQG�6YHQ�KDYH�OHIW��DQG�WKH�IHPDOH�VWXGHQWV�,QD��0HWWH��6LQH��DQG�+HLGL�UHPDLQV�LQ�
WKH�PDLQ�URRP��7R�D�FRQVLGHUDEOH�H[WHQW�WKH\�ZRUN�LQGLYLGXDOO\�EXW�WKLV�SKDVH�LV�LQWHUVSHUVHG�
ZLWK�VHYHUDO�ORQJHU�DQG�VKRUWHU�FROODERUDWLRQV�LQ�G\DGV�DQG�WULDGV�LQ�VKLIWLQJ�FRQVWHOODWLRQV�DV�
FDQ�EH�VHHQ�LQ�)LJXUH����6RPH�³ZKROH�JURXS´�GLVFXVVLRQV�LQ�WKLV�JURXS�RI�IRXU�FDQ�DOVR�EH�
VHHQ��,Q�WXUQ����LQ�WUDQVFULSW���LW�ZDV�QRWHG�WKDW�LW�ZDV�D������V�SDXVH�EHWZHHQ�WKH�G\DG�LQ�
HSLVRGH����DQG�WKH�WULDG�LQ�HSLVRGH�����,Q�D�VLPLODU�YHLQ�ZH�XVXDOO\�REVHUYHG�SDXVHV�RI���±�
���VHFRQGV�LQ�WKH�LQWHUDFWLRQV�ZKHQ�VWXGHQWV�VKLIWHG�IURP�SDUWLFLSDWLQJ�LQ�RQH�FRQVWHOODWLRQ�WR�
DQRWKHU�DV�IRU�H[DPSOH�LQ�HSLVRGHV����±�����,Q�WKHVH�VKRUW�SDXVHV�WKH�VWXGHQWV�ZRXOG�
W\SLFDOO\�KDYH�D�TXLFN�ORRN�LQ�WKHLU�FRPSXWHU��RQ�D�QRWH��RU�WR�D�GUDZLQJ��7R�QRW�FOXWWHU�)LJXUH�
��WR�PXFK�ZH�KDYH�QRW�UHSUHVHQWHG�WKHVH��YHU\�VKRUW��SDXVHV�LQ�WKH�ILJXUH��1HYHUWKHOHVV��ZH�
WKLQN�WKDW�WKHVH�SDXVHV�DUH�LPSRUWDQW�LQ�WKH�LQWHUDFWLRQV�DQG�IRU�WKH�FROODERUDWLYH�ZRUN���
�
$�WKLUG�SKDVH�LV�IURP������WR�DSSUR[LPDWHO\�������,Q�WKLV�SKDVH�LW�ORRNV�OLNH�WKH�VWXGHQWV�ZRUN�
WRJHWKHU�LQ�WKUHH�GLIIHUHQW�G\DGV��,QD���0HWWH��6LQH���+HLGL��DQG�6YHQ���$QGHUV���7KURXJK�WKH�
IL[HG�FDPHUDV�ZH�RQO\�KDYH�DFFHVV�WR�ZRUN�E\�,QD�DQG�0HWWH��,W�FRXOG��KRZHYHU��EH�QRWHG�
WKDW�WKH�G\DGLF�ZRUN�LQ�WKLV�SKDVH�LV�QRW�VWDWLF�DQG�ZH�KDYH�³JXHVW�YLVLWV´�IRU�FR�RUGLQDWLRQ�
SXUSRVHV�E\�6LQH�LQ�HSLVRGH����DQG�$QGHUV�LQ�HSLVRGH�����0RUHRYHU��LQ�HSLVRGH����,QD�
ZDONV�DZD\�IRU�D�JXHVW�YLVLW�WR�6LQH�DQG�+HLGL�DQG�LQ�HSLVRGH����ERWK�,QD�DQG�0HWWH�ZDON�
DZD\�IRU�D�YLVLW��5HFRUGLQJV�E\�WKH�*R3UR�FDPHUD�DOVR�PLJKW�EH�LQWHUSUHWHG�DV�WKDW�6LQH��
+HLGL��6YHQ��DQG�$QGHUV�KDYH�ZRUNHG�WRJHWKHU�DV�D�JURXS�RI�IRXU�GXULQJ�WKLV�SKDVH��
�
7KH�IRXUWK�SKDVH�FDQ�EH�VHHQ�DV�VWDUWLQJ�DW������ZKHQ�,QD�DQG�0HWWH�OHDYHV�WR�EX\�OXQFK��$W�
DOPRVW�WKH�VDPH�WLPH�WHQ�PLQXWHV�ODWHU�WKH�ZKROH�JURXS�FRQJUHJDWHV�DW�WKH�PDLQ�WDEOH�WR�
KDYH�OXQFK�WRJHWKHU��$QGHUV��KRZHYHU��OHDYH�DOPRVW�LPPHGLDWHO\�WR�UHWXUQ����PLQXWHV�ODWHU���
$W������,QD�DQG�0HWWH�VWDUW�WR�ZRUN�WRJHWKHU�LQ�D�G\DG�DQG�DW������6LQH�DQG�+HLGL�DOVR�VWDUW�WR�
ZRUN�WRJHWKHU�LQ�D�VHFRQG�G\DG��$QGHUV�LV�HDWLQJ�OXQFK�IRU�VRPH�PRUH�WLPH�DQG�6YHQ�LV�
GRLQJ�RII�WRSLF�WDVNV��
�
,Q�WKH�ILIWK�DQG�ILQDO�SKDVH�VWDUWLQJ�DW������WKH�VWXGHQWV¶�ZRUN�DV�D�FROODERUDWLYH�JURXS�XQWLO�
WKH�HQG�RI�UHFRUGLQJV�DW�������ZLWK�D�VKRUW�EUHDN�DW��������7KH\�SUHVHQW�WKHLU�VROXWLRQV�WR�
GLIIHUHQW�GHVLJQ�LVVXHV�WR�HDFK�RWKHU�DQG�UHFHLYH�IHHGEDFN��%XW�WKH\�DOVR��DV�FDQ�EH�VHHQ�LQ�
)LJXUH����DQG�LQ�WUDQVFULSW����UHFHLYH�FUHDWLYH�VXJJHVWLRQV�IURP�RWKHU�JURXS�PHPEHUV�ZKLFK�
LOOXVWUDWHV�WKH�VWUHQJWK�RI�FROODERUDWLYH�ZRUN��)XUWKHUPRUH��WKHLU�ZRUN�LV�FRRUGLQDWHG��DQG�
SODQV�DUH�PDGH�IRU�WKH�SUHVHQWDWLRQ�DW�WKH�XSFRPLQJ�UHYLHZ�VHPLQDU���
�
,W�FRXOG�EH�QRWHG�IURP�WKH�FRPSLODWLRQ�SUHVHQWHG�LQ�)LJXUH���WKDW�EHVLGH�WKH�FRPPRQ�OXQFK�
WKHUH�ZHUH�YHU\�OLWWOH�³RII�WRSLF´�DFWLYLWLHV�REVHUYHG��,QGHHG��LQ�WKLV�JURXS�VWXGHQWV¶�WHOHSKRQH�
FRQYHUVDWLRQV�DQG�PHVVDJLQJ�VHHP�WR�EH�FRQILQHG�WR�WKH�OXQFK�EUHDN�DQG�WKH�EUHDN�DW�������
)XUWKHUPRUH��LW�FDQ�DOVR�EH�QRWHG�WKDW�EHVLGHV�HSLVRGHV���������DQG����QR�VXEJURXSV��L�H���
G\DGV�DQG�WULDGV��ZRUNHG�VLPXOWDQHRXVO\�LQ�SDUDOOHO�LQ�WKH�PDLQ�JURXS�URRP��7KH�VWXGHQWV�
VSOLW�XS�DQG�PRYHG�WR�GLIIHUHQW�ORFDWLRQV�ZKHQ�WKH\�VWDUWHG�WR�ZRUN�LQ�G\DGV�IRU�D�ORQJHU�WLPH��
�
�
CONCLUSION AND DISCUSSION 
�
7KLV�VWXG\�VHW�RXW�WR�DQVZHU�WKH�UHVHDUFK�TXHVWLRQ�KRZ�FRXOG�WKH�G\QDPLFV�RI�LQGLYLGXDO�DQG�
FROODERUDWLYH�ZRUN�LQ�VWXGHQWV¶�JURXS�SUDFWLFHV�LQ�D�GHVLJQ�SURMHFW�EH�GHVFULEHG�DQG�
YLVXDOLVHG"�
�

�
���
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,Q�WKLV�VWXG\�ZH�KDYH�KLWKHUWR�RQO\�KDYH�KDG�WLPH�WR�GR�DQ�LQ�GHSWK�VWXG\�RI�WKH�JURXS�
SUDFWLFHV�LQ�RQH�FROODERUDWLYH�GHVLJQ�JURXS��7KLV�VRPHZKDW�OLPLWV�WKH�FRQFOXVLRQ�WKDW�FDQ�EH�
GUDZQ��1HYHUWKHOHVV��ZH�DUJXH�WKDW�DQ\ZD\�VHYHUDO�FRQFOXVLRQV�FDQ�EH�GUDZQ�IURP�RXU�
ILQGLQJV��,Q�WKH�OLWHUDWXUH��H�J��%RUJIRUG�3DUQHOO�HW�DO���������0HQHNVH�HW�DO���������LQWUD�JURXS�
SUDFWLFHV�LQ�VWDWLF�JURXSV�DUH�UHSRUWHG��2Q�WKH�FRQWUDU\�ZH�IRXQG��E\�DQDO\VLQJ�YLGHR�
UHFRUGLQJV��WKDW�WKH�ILQH�JUDLQHG�SDWWHUQV�RI�VWXGHQWV¶�VRFLDO�LQWHUDFWLRQ�ZLWKLQ�WKH�REVHUYHG�
FROODERUDWLYH�GHVLJQ�JURXS�WR�EH�FRPSOH[�DQG�G\QDPLF�DQG�LW�GLVSOD\�IOXLGLW\�DV�ZHOO�DV�
VWUXFWXUH��FI��6¡UHQVHQ��������DV�WKH�VWXGHQWV�GXULQJ�WKH�GD\�ZRUNHG�LQ�PDQ\�GLIIHUHQW�
FRQVWHOODWLRQV��,W�ZDV�REVHUYHG�WKDW�VWXGHQWV�RIWHQ�FKDQJHG�FRQVWHOODWLRQV�DQG�EUHDN�LQWR�
VXEJURXSV�RI�RQH��WZR�RU�WKUHH�VWXGHQWV�WR�GR�VRPH�ZRUN�DQG�WR�FRQJUHJDWH�ODWHU�DV�D�ZKROH�
JURXS��7KXV��ZH�IRXQG�WKDW�WKH�SDWWHUQV�RI�FROODERUDWLRQ�LQ�JURXSV�SUDFWLFDO�GD\�WR�GD\�ZRUN�
ZHUH�QRW�VWDWLF�EXW�GLVSOD\HG�D�P\ULDG�RI�GLIIHUHQW�SDWWHUQV��7R�RXU�NQRZOHGJH��WKLV�VWXG\�LV�
RQH�RI�WKH�ILUVW�VWXGLHV�WR�UHSRUW�WKLV�IOXLGLW\�RI�FRQVWHOODWLRQV�DQG�WR�UHSRUW�FRPSOH[�
FROODERUDWLYH�SDWWHUQV�LQ�VWXGHQWV�FROODERUDWLYH�JURXS�ZRUN���
�
)XUWKHUPRUH��LQ�OLQH�ZLWK�WKH�REVHUYDWLRQ�E\�5\EHUJ�HW�DO���������S��������ZH�DOVR�QRWHG�WKDW�
WKH�GLVWLQFWLRQ�EHWZHHQ�FRRSHUDWLYH�DQG�FROODERUDWLYH�ZRUN�VHHP�WR�EOXU�ZKHQ�ZH�VWXGLHG�
VWXGHQWV¶�LQWHUDFWLRQV�LQ�GHWDLO�DV�WKH\��LQ�WKHLU�DFWLYLWLHV��DOWHUQDWHG�G\QDPLFDOO\�EHWZHHQ�
LQGLYLGXDO��FRRSHUDWLYH��DQG�FROODERUDWLYH�SDWWHUQV�RI�ZRUN��7KXV��RXU�UHVXOWV�FKDOOHQJH�D�
QDwYH�LQGLYLGXDO�FROODERUDWLYH�ELQDU\�DQG�D�QDwYH�FRRSHUDWLYH�FROODERUDWLYH�GLVWLQFWLRQ����
�
)RU�HQJLQHHULQJ�HGXFDWLRQ�UHVHDUFKHUV�WR�EH�DEOH�WR�PDNH�PRUH�UHDOLVWLF�DQG�VRXQG�
SHGDJRJLFDO�UHFRPPHQGDWLRQV��DQG�IRU�HQJLQHHULQJ�HGXFDWRUV�WR�PDNH�VRXQG�GHFLVLRQV��WKH\�
QHHG�WR�KDYH�D�JRRG�XQGHUVWDQGLQJ�RI�KRZ�VWXGHQWV¶�GHVLJQ�SURFHVVHV�SOD\�RXW�LQ�UHDOLW\�
�L�H���WR�KDYH�ZKDW�LV�VRPHWLPHV�FDOOHG�³HFRORJLFDO�YDOLGLW\´���$V�DOUHDG\�PHQWLRQHG��D�
OLPLWDWLRQ�RI�WKLV�VWXG\�LV�WKDW�ZH�KLWKHUWR�RQO\�KDYH�KDG�WLPH�WR�VWXG\�WKH�JURXS�SUDFWLFHV�LQ�
RQH�FROODERUDWLYH�GHVLJQ�JURXS�DQG�LW�OLPLWV�WKH�SHGDJRJLFDO�UHFRPPHQGDWLRQV�ZH�FDQ�PDNH�
EDVHG�RQ�RXU�HPSLULFDO�PDWHULDO��6WLOO��RQH�FRQFOXVLRQ�LV�WKDW�ORFDOLWLHV�ZKHUH�FROODERUDWLYH�
ZRUN�LV�WDNLQJ�SODFH�QHHG�WR�EH�GHVLJQHG��RU�DGDSWHG��IRU�IOH[LEOH�JURXS�ZRUN�DQG�DQRWKHU�
WHQWDWLYH�FRQFOXVLRQ�PLJKW�EH�WKDW�LQVWUXFWRUV�VKRXOG�HQFRXUDJH�IOXLG�FROODERUDWLRQ�SDWWHUQV�LQ�
VWXGHQWV¶�FROODERUDWLYH�ZRUN���
�
7KXV��RXU�UHVXOWV�SRLQWV�WR�WKH�QHHG�WR�LQYHVWLJDWH�JURXS�SUDFWLFHV�DQG�LQGLYLGXDO�DQG�
FROODERUDWLYH�OHDUQLQJ�LQ�GHVLJQ�SURMHFW�JURXSV�DQG�RWKHU�FROODERUDWLYH�OHDUQLQJ�HQYLURQPHQWV�
LQ�PRUH�GHWDLO��,W�ZRXOG�EH�LPSRUWDQW�WR�EHWWHU�XQGHUVWDQG�ZKLFK�IHDWXUHV��H�J���FROODERUDWLYH�
SDWWHUQV��VNLOOV�QHHGHG�E\�VWXGHQWV��HWF���DUH�LPSRUWDQW�IRU�VXFFHVVIXO�OHDUQLQJ�DQG�JRRG�
FROODERUDWLYH�ZRUN�LQ�VWXGHQWV¶�FROODERUDWLYH�GHVLJQ�SURMHFWV�DQG�KRZ�WKHVH�FDQ�EH�IRVWHUHG�
DQG�GHYHORSHG�LQ�HQJLQHHULQJ�HGXFDWLRQ��:H�KDYH�FROOHFWHG�D�ODUJH�FRUSXV�RI�YLGHR�GDWD�
IURP�$	'�VWXGHQWV�DW�$DOERUJ�8QLYHUVLW\�LQ�WKHLU�ILUVW��IRXUWK�DQG�ILIWK�VHPHVWHUV��)RU�
H[DPSOH��ZH�KDYH�YLGHR�UHFRUGLQJV�IURP�IRXU�PRUH�JURXSV�RI�ILIWK�VHPHVWHU�$	'�VWXGHQWV��
7KXV��ZH�KDYH�DQ�H[FHOOHQW�HPSLULFDO�PDWHULDO�WR�FRQWLQXH�VWXG\�WKH�TXHVWLRQV�UDLVHG�E\�WKLV�
VWXG\��)RU�H[DPSOH��LW�ZRXOG�EH�LQWHUHVWLQJ�WR�FRPSDUH�WKH�FROODERUDWLYH�SDWWHUQV�RI�JURXSV��
0RUHRYHU��ZH�KDYH�QRW�LQ�WKLV�VWDJH�RI�RXU�DQDO\VLV�UHODWHG�WKH�FROODERUDWLYH�PRYHV�WR�WKH�
ILQH�JUDLQHG�FRQWHQW�RI�LQWHUDFWLRQV��
�
)LQDOO\��WKLV�VWXG\�VKRZV�WKDW�WKH�IHDWXUHV�RI�³%LJ�9LGHR´�WHFKQRORJLHV�DQG�LQWHUDFWLRQ�
DQDO\VLV�PDNH�WKHP�LGHDO�IRU��LQ�DQ�XQREWUXVLYH�ZD\��VWXG\�VWXGHQWV¶�³PHVV\´��FROODERUDWLYH�
GHVLJQ�SURFHVVHV�LQ�UHDO�HGXFDWLRQDO�VHWWLQJV��
� �
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FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
 
7KH�DXWKRUV�UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
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