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ABSTRACT 
�
7KLV� SDSHU
V� SXUSRVH� LV� WR� SUHVHQW� WKH� ILQGLQJV� RI� H[SORUDWRU\� UHVHDUFK� SHUIRUPHG�DW� 78�H�
LQQRYDWLRQ� 6SDFH� WR� JDLQ� D� EHWWHU� XQGHUVWDQGLQJ� RI� ZKDW� VWXGHQWV� OHDUQ� LQ� H[WUDFXUULFXODU�
VWXGHQW� WHDPV��+DYLQJ� D� EHWWHU� XQGHUVWDQGLQJ� RI� VWXGHQW� OHDUQLQJ� FDQ� KHOS� XV�PDNH�VXFK�
OHDUQLQJ�PRUH�YLVLEOH��ZKLFK�KDV�D�SRVLWLYH�LPSDFW�RQ�VWXGHQWV
�GHYHORSPHQW�RI�SURIHVVLRQDO�
LGHQWLW\�DQG�HPSOR\DELOLW\��7KH�VFRSH�RI�WKLV�VWXG\�LQFOXGHV�LQWHUYLHZV�ZLWK�ILYH�DOXPQL� IURP�
VWXGHQW�WHDPV�DQG�DQ�DQDO\VLV�RI�LWV�RXWFRPHV��7KH�UHVXOWV�RI�WKH�LQWHUYLHZV
�DQDO\VLV�VKRZHG�
WKDW�VWXGHQWV�UHFRJQL]HG�WKDW�WKH\�H[SHULHQFHG�OHDUQLQJ�JDLQV�EHFDXVH�RI�WKHLU�SDUWLFLSDWLRQ�LQ�
VWXGHQW�WHDPV��+RZHYHU��WKH�SURFHVV�RI�GHVFULELQJ�WKH�OHDUQLQJ�JDLQV�LQ�D�GHWDLOHG�ZD\�LV�QRW�
HDV\� IRU� WKHP�� VKRZLQJ� WKDW� WKHLU� H[WUDFXUULFXODU� HIIRUWV� GLG� QRW�PDNH� WKHVH� OHDUQLQJ� JDLQV�
H[SOLFLW�� 6WXGHQWV� UHSRUWHG� OHDUQLQJ� JDLQV� DVVRFLDWHG� ZLWK� SHUVRQDO� DQG� SURIHVVLRQDO� VNLOOV�
�&',2� V\OODEXV� VHFWLRQ� ��� DQG� LQWHUSHUVRQDO� VNLOOV�� FROODERUDWLRQ�� WHDPZRUN�� DQG�
FRPPXQLFDWLRQ��&',2�V\OODEXV�VHFWLRQ�����3HHU�LQWHUDFWLRQV�DQG�OHDUQLQJ�E\�GRLQJ�ZHUH�WKH�
PRVW�UHOHYDQW�PHGLD�WKDW�SURPRWHG�WKRVH�OHDUQLQJ�JDLQV��)LQDOO\��ZH�FRQFOXGH�WKDW�DGGLWLRQDO�
PHWKRGV�VXFK�DV�REVHUYDWLRQV�GXULQJ� WHDPZRUN�FDQ�KHOS�XQGHUVWDQG� WKH�PHFKDQLVPV� WKDW�
IDFLOLWDWH�OHDUQLQJ��
�
�
KEYWORDS 
�
([WUDFXUULFXODU��6WXGHQW�7HDPV��&KDOOHQJH�%DVHG�/HDUQLQJ��/HDUQLQJ�JDLQV��&',2�6WDQGDUGV��
���������������������
�
�
INTRODUCTION 
�
78�H� LQQRYDWLRQ� 6SDFH� LV� WKH� H[SHUWLVH� FHQWHU� IRU� &KDOOHQJH�%DVHG� /HDUQLQJ� DQG� VWXGHQW�
HQWUHSUHQHXUVKLS� DW� (LQGKRYHQ�8QLYHUVLW\� RI� 7HFKQRORJ\�� 7KH� FHQWHU� LV� WKH� XPEUHOOD� IRU� D�
VWXGHQW�WHDP�SURJUDP�DQG�IDFLOLWDWHV�DURXQG�����VWXGHQWV�HQJDJHG�LQ�H[WUDFXUULFXODU�VWXGHQW�
WHFKQRORJ\�GHYHORSPHQW�WHDPV��7KHVH�VWXGHQWV�FKDOOHQJH�WKHPVHOYHV�WR�WDFNOH�VRPH�RI�WKH�
ZRUOG
V�FRPSOH[�FKDOOHQJHV�� WRJHWKHU�ZLWK�RYHU�����H[WHUQDO�FRPSDQLHV�DQG�RUJDQL]DWLRQV��
([DPSOHV�RI�WKHVH�FKDOOHQJHV�DUH�VXVWDLQDEOH�PRELOLW\��7HDP�3RODU���������RU�DFFHOHUDWLQJ�WKH�
GHYHORSPHQW�RI�ELRVHQVRUV�IRU�KHDOWK�FDUH��6HQV8V���������7KH�FRPSRVLWLRQ�RI�WKH�WHDPV�LV�
GLYHUVH�� WKHLU�PHPEHUV�DUH�VWXGHQWV� IURP�GLIIHUHQW�SURJUDPV�DQG� OHYHOV�RI�HGXFDWLRQ�� WKHLU�
SDUWLFLSDWLRQ�FDQ�EH�SDUW�WLPH��H�J������KUV��ZHHN��RU�IXOO�WLPH��H�J���a���KUV��ZHHN��GHSHQGLQJ�
RQ� WKHLU� WLPH�DYDLODELOLW\�DQG�ZLOOLQJQHVV�� WHDPV�VKDSH� WKHLU� RUJDQL]DWLRQ�DFFRUGLQJ� WR� WKHLU�
QHHGV��DQG�WKH�WHFKQRORJLFDO�FRPSRQHQW�RI�WKHLU�SURMHFWV�UDQJHV�IURP�WHFKQRORJLFDO�GLYXOJDWLRQ�
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WR� LQWHJUDWLRQ� RI� H[LVWHQW� WHFKQRORJ\� LQ� D� QRYHO� ZD\� DQG� GHYHORSPHQW� RI� QHZ� WHFKQRORJ\��
6WXGHQWV� LQ� H[WUDFXUULFXODU� VWXGHQW� WHDPV� DUH� FKDUDFWHUL]HG� IRU� WKHLU� LQWULQVLF� PRWLYDWLRQ��
VWXGHQWV� DUH� QRW� UHZDUGHG� LQ� DQ\� IRUP�� DQG� WKHLU� SDUWLFLSDWLRQ� LV� YROXQWDU\�� )LQDOO\�� 78�H�
LQQRYDWLRQ�6SDFH�SURYLGHV�FRDFKLQJ�� WHFKQLFDO�VXSSRUW��SK\VLFDO�VSDFH��DQG�SRLQWV� WKHP�WR�
ILQDQFLDO�DQG�OHJDO�DGYLFH���
�
7KH�'HYHORSPHQW�0RGHO��6HRZ�	�3DQ��������VXJJHVWV�WKDW�H[WUD�FXUULFXODU�DFWLYLWLHV�KDYH�D�
SRVLWLYH� LPSDFW� WKURXJK� DQ� LQGLUHFW� HIIHFW� RQ� DFDGHPLF� SHUIRUPDQFH� EHFDXVH� RI� WKHLU� QRQ�
DFDGHPLF� DQG� VRFLDO� EHQHILWV� �%XFNOH\� 	� /HH�� ������� (PSLULFDO� HYLGHQFH� LQGLFDWHV� WKDW�
H[WUDFXUULFXODU�VWXGHQW�WHDP�PHPEHUV�H[SHULHQFH�OHDUQLQJ�JDLQV�LQ�FRPSHWHQFHV�SURPRWHG�LQ�
&',2�EDVHG� HGXFDWLRQ� LQFOXGLQJ� GRPDLQ�VSHFLILF� NQRZOHGJH� DQG� VNLOOV� EXW� DOVR� SUREOHP�
VROYLQJ��/DUVRQ�HW�DO����������LQWHUSHUVRQDO�VNLOOV��FRPPXQLFDWLRQ��DQG�ZRUNLQJ�LQ�WHDPV��&ODUN�
HW�DO����������,Q�DGGLWLRQ��OLWHUDWXUH�LQIRUPV�XV�WKDW�LQFUHDVHG�UHVLOLHQFH��7KRPVRQ�HW�DO����������
VRFLDO� FDSLWDO� DQG� VRFLDO� QHWZRUNV�� GLVFLSOLQH�� DQG� FRQIRUPDQFH� WR� LQVWLWXWLRQDO� QRUPV� DQG�
H[SHFWDWLRQV� �6WXDUW� HW� DO��� ������ DUH� EHQHILWV� RI� VWXGHQWV¶� SDUWLFLSDWLRQ� LQ� H[WUDFXUULFXODU�
DFWLYLWLHV�LQ�KLJKHU�HGXFDWLRQ��7KHUHIRUH��XQGHUVWDQGLQJ�DQG�EULQJLQJ�YLVLELOLW\�WR�H[WUDFXUULFXODU�
OHDUQLQJ� FDQ� KDYH� D� SRVLWLYH� LPSDFW� RQ� VWXGHQWV
� GHYHORSPHQW� RI� SURIHVVLRQDO� LGHQWLW\� DQG�
HPSOR\DELOLW\�� +RZHYHU�� PDNLQJ� VWXGHQW� OHDUQLQJ� JDLQV� H[SOLFLW� UHTXLUHV� LPSOHPHQWLQJ�
VWUDWHJLHV�WR�KHOS�VWXGHQWV�EULQJ�WR�WKH�VXUIDFH�OHDUQLQJ�JDLQV�WKH\�PLJKW�EH�XQDZDUH�RI��YDQ�
8XP� 	� 3HSLQ�� ������� 0RUHRYHU�� WKHUH� LV� D� FKDOOHQJH� IRU� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV� WR�
HIIHFWLYHO\� VXSSRUW� OHDUQLQJ� LQ� KLJKO\� RSHQ�� VHOI�GLUHFWHG� HQYLURQPHQWV�� VXFK� DV� WKDW� RI�
H[WUDFXUULFXODU�VWXGHQW�WHDPV��DQG�IRU�VWXGHQWV�WR�VHOI�GLUHFW�WKHLU�OHDUQLQJ���
�
&RQVLGHULQJ� WKLV� FRQWH[W�� 78�H� LQQRYDWLRQ� 6SDFH� KDV� LQLWLDWHG� D� WKUHH�\HDU�� GHVLJQ�EDVHG�
SURMHFW��ZKLFK�DLPV�DW�LPSURYLQJ�VWXGHQWV
�XQGHUVWDQGLQJ�RI�WKHLU�H[WUDFXUULFXODU�OHDUQLQJ�DQG�
FRPSHWHQFH� GHYHORSPHQW�� 6SHFLILFDOO\�� WKH� SURMHFW� DLPV� DW�PDNLQJ� H[WUDFXUULFXODU� OHDUQLQJ�
PRUH� YLVLEOH� DQG� H[SOLFLW� IRU� VWXGHQWV�� JXLGLQJ� WKHLU� OHDUQLQJ� DQG� GHYHORSPHQW� ZKLOH�
SDUWLFLSDWLQJ�LQ�H[WUDFXUULFXODU�VWXGHQW�WHDPV��,PSRUWDQWO\��WKH�SURMHFW�DLPV�DW�PDNLQJ�D�FOHDUHU�
OLQN� EHWZHHQ� WKH� H[WUDFXUULFXODU� DFWLYLWLHV� DQG� VWXGHQWV¶� GHYHORSPHQW� RI� WKHLU� SURIHVVLRQDO�
LGHQWLW\�� ZKLFK� LQFOXGH� GRPDLQ�VSHFLILF� �L�H��� GLVFLSOLQDU\�� FRPSHWHQFHV�� EURDG� SURIHVVLRQDO�
FRPSHWHQFLHV��EXW�DOVR�WKHLU�SHUVRQDO�YDOXHV�DQG�DVSLUDWLRQV����
�
,Q�WKLV�SDSHU��WKH�UHVXOWV�RI�D�ILUVW��H[SORUDWRU\�SKDVH�LQ�WKH�GHVLJQ�EDVHG�SURMHFW��L�H���SUREOHP�
H[SORUDWLRQ�� DUH� UHSRUWHG�� %DVHG� RQ� LQ�GHSWK� LQWHUYLHZV� ZLWK� DOXPQL� IURP� H[WUDFXUULFXODU�
VWXGHQW�WHDPV�ZH�DLP�WR�DQVZHU�WKH�IROORZLQJ�UHVHDUFK�TXHVWLRQ��:KDW�GR�VWXGHQWV�OHDUQ�LQ�
H[WUDFXUULFXODU�VWXGHQW�WHDPV"��
�
7KH� UHPDLQLQJ� SDUW� RI� WKLV� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� )LUVW�� ZH� SURYLGH� WKH� WKHRUHWLFDO�
IUDPHZRUN�JXLGLQJ�RXU�UHVHDUFK��6XEVHTXHQWO\��ZH�HODERUDWH�RQ�RXU�PHWKRGV��DQG�ZH�SUHVHQW�
WKH�UHVXOWV��)LQDOO\��ZH�FRQFOXGH�ZLWK�D�GLVFXVVLRQ�RQ�WKH�ILQGLQJV��
�
�
THEORETICAL FRAMEWORK 
�
7KH�DLP�RI�WKLV�VWXG\�LV�WR�ILQG�DQ�DQVZHU�WR�WKH�UHVHDUFK�TXHVWLRQ���:KDW�GR�VWXGHQWV�OHDUQ�LQ�
H[WUDFXUULFXODU�VWXGHQW�WHDPV"��7R�DFKLHYH�WKLV��ILUVW�ZH�QHHG�WR�GHILQH�WKH�FRQFHSW�RI�OHDUQLQJ�
JDLQ�DQG��VHFRQG��WKH�FRQFHSW�RI�FRPSHWHQFH���
�
,Q�WKLV�ZRUN��ZH�GHILQH�D�OHDUQLQJ�JDLQ�DV��D�VWXGHQW
V�FKDQJH�LQ�NQRZOHGJH��VNLOOV��DWWLWXGHV��
DQG�YDOXHV�WKDW�PD\�RFFXU�GXULQJ�KLJKHU�HGXFDWLRQ�DFURVV�GLVFLSOLQHV���9HUPXQW�HW�DO����������
µ/HDUQLQJ�JDLQ¶�UHODWHV�WR�WKH�FRQFHSW�RI�FRPSHWHQFH��ZKLFK�LV�GHILQHG�E\�(GZDUGV�6FKDFKWHU�
HW� DO�� ������� DV� IROORZV�� ³FRPSHWHQFH� LGHQWLILHV� ERWK� WKH� FRPELQDWLRQ� RI� UHODWHG� WUDLWV��
NQRZOHGJH��YDOXHV��DWWLWXGHV��DQG�DELOLWLHV�HPEHGGHG�LQ�GHWHUPLQHG�FRQWH[W�DQG�WKH�SURFHVV�
RI�GHYHORSPHQW�RI�WKHP�DV�DQ�LQWHJUDWLYH�SHUVRQDO�FRQVWUXFW´��,Q�FRQQHFWLRQ�ZLWK�WKLV�GHILQLWLRQ��
ZH�DOVR�FRQVLGHU�WKDW�WKH�GHYHORSPHQW�RI�FRPSHWHQFHV�RFFXUV�LQ�D�OHDUQLQJ�SURFHVV�ODXQFKLQJ�
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IURP�SRWHQWLDO� FDSDFLWLHV�� LQYROYLQJ� WUDLWV�� NQRZOHGJH��DELOLWLHV��DQG�DWWLWXGHV��DQG�DGYDQFHV�
SURJUHVVLYHO\�LQWHJUDWLQJ�FDSDFLWLHV��EH�DEOH�WR��LQ�VSHFLILF�FRQWH[WV��(GZDUGV�6FKDFWHU�HW�DO���
�������7KHUHIRUH��OHDUQLQJ�JDLQV�RQ�VNLOOV��NQRZOHGJH��DWWLWXGHV�ZRUN�DV�EXLOGLQJ�EORFNV�IRU�WKH�
GHYHORSPHQW�RI�FRPSHWHQFHV��
�
6HYHUDO� H[LVWLQJ� IUDPHZRUNV� SURYLGH� LQVLJKWV� LQWR� WKH� YDULRXV� FRPSHWHQFHV� VWXGHQWV� FDQ�
GHYHORS�LQ�WKH�FRQWH[W�RI�KLJKHU�HGXFDWLRQ��H�J���(QWUH&RPS��%DFLJDOXSR�HW�DO���������(85�
$&(��(85�$&(���������$FDGHPLF�&ULWHULD�IRU�%DFKHORU¶V�DQG�0DVWHU¶V�&XUULFXOD��0HLMHUV�HW�DO���
������%DUWUDP¶V�)UDPHZRUN��%DUWUDP��������� ,Q� WKLV� VWXG\�� WKH�&',2�6\OODEXV� UHYLVLRQ�����
�0DOPTYLVW�HW�DO���������JXLGHV�RXU�XQGHUVWDQGLQJ�RI�VWXGHQWV¶�OHDUQLQJ�JDLQV�DQG�FRPSHWHQFHV�
UHSRUWHG�E\�VWXGHQWV��7KH�UHDVRQ�IRU�WKH�GHFLVLRQ�LV�WZRIROG��)LUVW��WKH�&',2�V\OODEXV�SUHVHQWV�
LQ� LWV� IRXU�VHFWLRQV� �IXQGDPHQWDO� NQRZOHGJH��SHUVRQDO�DQG�SURIHVVLRQDO� VNLOOV�� LQWHUSHUVRQDO�
VNLOOV��FRQFHLYLQJ��GHVLJQLQJ��LPSOHPHQWLQJ��DQG�RSHUDWLQJ�DELOLWLHV��DQG�WKH�H[SDQVLRQ��GHWDLOHG�
GHVFULSWLRQV�RI�OHDUQLQJ�RXWFRPHV�WKDW�FDQ�EH�XVHG�WR�FRGH�ZKDW�VWXGHQWV�VHOI�UHSRUW��6HFRQGO\��
LQ�WKH�H[SDQVLRQ�VHFWLRQ��GHWDLOHG�GHVFULSWLRQV�RI�OHDUQLQJ�RXWFRPHV�DVVRFLDWHG�ZLWK�OHDGLQJ�
HQJLQHHULQJ�HQGHDYRUV��HQWUHSUHQHXUVKLS�DQG�UHVHDUFK��DUH�SUHVHQWHG��0DOPTYLVW�HW�DO����������
7KHVH�DUH�UHOHYDQW� IRU� WKLV� UHVHDUFK�JLYHQ� WKH�FKDUDFWHULVWLFV�RI� WKH�H[WUDFXUULFXODU�SURMHFWV�
H[HFXWHG�E\�VWXGHQW�WHDPV�DW�WKH�78�H�DQG�WKH�IRFXV�RI�78�H�LQQRYDWLRQ�6SDFH�RQ�SURPRWLQJ�
WKH�GHYHORSPHQW�RI�WKHVH�DUHDV�RI�H[SHUWLVH��
 
 
METHODOLOGY  
 
,Q� WKLV� H[SORUDWRU\� LQYHVWLJDWLRQ�� VHPL�VWUXFWXUHG� LQ�GHSWK� LQWHUYLHZV� ZHUH� VHOHFWHG� DV� WKH�
PHWKRG� WR�JDWKHU�VWXGHQWV¶�SHUVSHFWLYHV�RQ� WKHLU� OHDUQLQJ�JDLQV��DV� WKH\�FDQ�SURYLGH�ULFKHU�
GHWDLOV��,PPHNXV�HW�DO���������(LFKPDQ�HW�DO����������)LYH�VWXGHQWV�ZHUH�SXUSRVHIXOO\�VHOHFWHG�
IURP� GLIIHUHQW� VWXGHQW� WHDPV� WR� EH� LQWHUYLHZHG� IRU� ��±��� PLQXWHV�� 7KH� VHOHFWLRQ� FULWHULD�
UHTXLUHG� WKDW� WKH�DOXPQL�SDUWLFLSDWH� IRU�PRUH� WKDQ�RQH�\HDU�RQ�D� VWXGHQW� WHDP�� WKH\�GLGQ¶W�
SDUWLFLSDWH� LQ� WKH� VDPH� WHDP�� DQG� WKH\� SDUWLFLSDWHG� LQ� WHDPV� VROYLQJ� GLIIHUHQW� FKDOOHQJHV��
3DUWLFLSDQWV� MRLQHG�YROXQWDULO\��7KH� LQWHUYLHZV�ZHUH�FRQGXFWHG� OLYH�DQG�YRLFH�UHFRUGHG�DIWHU�
VWXGHQWV�VLJQHG�D�FRQVHQW�IRUP�IRU�SDUWLFLSDWLRQ��
�
$Q�LQWHUYLHZ�JXLGH�ZDV�GHYHORSHG�WR�JXLGH�WKH�LQTXLU\�ZLWK�SDUWLFLSDQWV��DQG�GHVLJQHG�WR�JDLQ�
D� EHWWHU� XQGHUVWDQGLQJ� RI� VWXGHQWV
� PRWLYDWLRQ� WR� MRLQ� D� WHDP�� WKHLU� OHDUQLQJ�� KRZ� WKH\�
GHYHORSHG�LW��DQG�WKHLU�SHUFHSWLRQ�RI�WKH�UHOHYDQFH�RI�WKHLU�OHDUQLQJ��7KH�FRPSHWHQFH�FRQFHSW�
LV�XVHG�LQ�WKH�LQWHUYLHZV�EHFDXVH�LW�UHIHUV�WR�WKH�UHVXOW�RI�D�OHDUQLQJ�SURFHVV��ZKLFK�LQFOXGHV�
OHDUQLQJ�JDLQV��(GZDUGV�6FKDFWHU�HW�DO����������,Q�DGGLWLRQ��WHUPV�VXFK�DV�DWWLWXGHV�DQG�VNLOOV�
DUH�QRW�FOHDU�IRU�VWXGHQWV��-RUUH�GH�6W�-RUUH�	�2OLYHU���������([DPSOHV�RI�WKH�TXHVWLRQV�DUH��

D�� 7HOO� XV� DERXW� ZKDW� \RX� IHHO� \RX� KDYH� OHDUQHG� GXULQJ� \RXU� WLPH� RQ� WKH� VWXGHQW�
WHDP��7KLQN�RXW�ORXG�DQG�ZDON�XV�WKURXJK�WKH�SURFHVV��

E�� :DON�XV�WKURXJK�WKH�OHDUQLQJ�\RX�MXVW�LGHQWLILHG��:KHUH�GR�\RX�VHH�WKLV�FRPSHWHQFH�
HYLGHQW"�:KHUH�GLG�\RX�QHHG�LW"�:KHUH�ZHUH�\RX�DEOH�WR�XVH�LW"��

F�� 3URYLGH�H[DPSOHV�RI�KRZ�\RX�UHDFKHG�WKLV�OHDUQLQJ�GHYHORSHG�WKLV�FRPSHWHQFH��+RZ�
GLG�\RX�GHYHORS�LW"�:KR�RU�ZKDW�ZDV�LPSRUWDQW�LQ�WKLV�OHDUQLQJ"�:KLFK�WDVNV�ZHUH�\RX�
DEOH�WR�GR�DW�WKH�HQG�RI�\RXU�SDUWLFLSDWLRQ�LQ�WKH�VWXGHQW�WHDP�EXW�FRXOGQ¶W�GR�DW�WKH�
VWDUW"��

�
0RUHRYHU�� IROORZLQJ� WKH�PHWKRG�SURSRVHG�E\� YDQ�8XP�DQG�3HSLQ� �������� D� SLH� FKDUW�ZDV�
LQFOXGHG�LQ�WKH�JXLGH��ZKHUH�HYHU\�VWXGHQW�ZDV�DVNHG�WR�UHSUHVHQW�WKHLU�SHUFHLYHG�OHDUQLQJ�
JDLQV�RU�GHYHORSHG�FRPSHWHQFHV��,Q�WKH�SLH�FKDUW�H[HUFLVH��WKH�VWXGHQWV�UHFHLYHG�WKH�IROORZLQJ�
LQVWUXFWLRQ��5HSUHVHQW� WKH�FRPSHWHQFHV� LQ� WKH�SLH� FKDUW��ZKLFK�\RX�GHYHORSHG�GXULQJ�\RXU�
H[WUDFXUULFXODU� H[SHULHQFH�� 7KH� VL]H� RI� WKH� SLH� FKDUW� UHSUHVHQWV� KRZ� PXFK� \RX� IHHO� \RX�
GHYHORSHG� WKH� FRPSHWHQFH��$Q�H[DPSOH� RI� WKH� SLH� FKDUW� LV� SUHVHQWHG� LQ�)LJXUH� ��� )LQDOO\��
VWXGHQWV� ZHUH� DVNHG� WR� LQGLFDWH� WKH� IDFWRUV� WKDW� LQIOXHQFHG� WKH� JURZWK� RI� WKH� LQGLFDWHG�
FRPSHWHQFHV�E\�FOLFNLQJ�RQ�ER[HV��7KH�DOWHUQDWLYHV�LQFOXGHG��D��ZRUNVKRS��E��SULRU�FRXUVH�RI�
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\RXU�SURJUDP��F��VWXGHQWV�V�� LQ�\RXU� WHDP��G��DFDGHPLF�FRQVXOWDQW��H�� LQGXVWU\�RU�EXVLQHVV�
FRQVXOWDQW��I��LQWHUQHW�VRXUFH��J��E\�GRLQJ��K��E\�UHIOHFWLQJ�LQ�WHDP�VHVVLRQV��L��ODVW¶V�\HDU�WHDP��
M��RXWVLGH�VXSSRUW��IULHQGV��IDPLO\��HWF����DQG�N��RWKHUV���
 
:H�RQO\�FRQVLGHUHG� OHDUQLQJ�JDLQV�RU� WKH�GHYHORSPHQW�RI�D�FRPSHWHQFH�ZKHQ� WKH�VWXGHQW�
H[SOLFLWO\�LQGLFDWHV�WKDW�KH�RU�VKH�KDV�JDLQHG�PRUH�LQVLJKW�LQWR�RU�XQGHUVWDQGLQJ�RI�KLV�RU�KHU�
RZQ�SHUIRUPDQFH�RQ�RU�PDVWHU\�RI�FRPSHWHQFHV��DV�%DNNHQHV�HW�DO���������GLG�LQ�SUHYLRXV�
ZRUNV��2WKHU�H[SUHVVLRQV�ZHUH�H[FOXGHG�LQ�WKLV�H[SORUDWRU\�SKDVH��
�
�

)LJXUH����3LH�FKDUW�H[DPSOH�
�

�
DATA ANAYSIS 
�
7KH�GDWD�DQDO\VLV�FRQVLVWHG�RI�WKUHH�VWHSV��)LUVW��LQWHUYLHZ�WUDQVFULSWLRQV�ZHUH�UHDG��DQG�WKH�
VHQWHQFHV�ZKHUH�VWXGHQWV�H[SOLFLWO\�LQGLFDWHG�WKDW�WKH\�JDLQHG�PRUH�LQVLJKW�ZHUH�PDUNHG��$OVR��
H[DPSOHV�RI�WDVNV�WKDW�VWXGHQWV�LQGLFDWHG�WKH\�ZHUH�DEOH�WR�GR�DW�WKH�HQG�RI�WKH�SURMHFW�EXW�
FRXOGQ¶W�GR�DW�WKH�VWDUW�ZHUH�FRQVLGHUHG��6HFRQG�� LQWHUYLHZ�WUDQVFULSW�TXRWHV�ZHUH�FRGHG�LQ�
UHODWLRQ� WR� &',2� V\OODEXV� ����� DVVRFLDWLQJ� WKH� FRQWHQWV� RI� WUDQVFULEHG� VHQWHQFHV� ZLWK�
FRPSHWHQFH�� 7KH� LQIRUPDWLRQ� LQFOXGHG� LQ� WKH� SLH� FKDUW� ZDV� DOVR� LQFOXGHG� DV� LQWHUYLHZ�
LQIRUPDWLRQ�� 7KLUG�� FRGHV� ZHUH� FRXQWHG� DQG� JURXSHG� XQGHU� WKH� PDLQ� &',2� V\OODEXV� ����
FDWHJRULHV�� IXQGDPHQWDO� NQRZOHGJH�� SHUVRQDO� DQG� SURIHVVLRQDO� VNLOOV�� LQWHUSHUVRQDO� VNLOOV��
FRQFHLYLQJ�� GHVLJQLQJ�� LPSOHPHQWLQJ�� DQG� RSHUDWLQJ� DELOLWLHV�� DQG� WKH� H[SDQVLRQ�� ZKLFK�
LQFOXGHV�OHDGLQJ�HQJLQHHULQJ�HQGHDYRUV��HQJLQHHULQJ�HQWUHSUHQHXUVKLS��DQG�UHVHDUFK��7KXV��
ZH�ZLOO�VHH�ZKDW�FRPSHWHQFHV�ZHUH�PRVWO\�UHSRUWHG��
�
RESULTS 
�
,Q�WKLV�VHFWLRQ��WKH�UHVXOWV�DUH�SUHVHQWHG�LQ�WKH�IRUP�RI�SRUWUDLWV��WKH�QDPHV�RI�WKH�VWXGHQWV�
ZHUH� FKDQJHG� WR� SVHXGRQ\PV� WR� HQVXUH� DQRQ\PLW\�� 7KH� ILQGLQJV� IURP� WKH� LQWHUYLHZV� DUH�
VXSSRUWHG�E\�UHSUHVHQWDWLYH�TXRWHV�WKDW�DUH�LQWHQGHG�WR�EH�LOOXVWUDWLYH��
�
Portrait of Gert 
�
*HUW�LV�D�VWXGHQW�RI�ELRPHGLFDO�HQJLQHHULQJ�DW�78�H��:KHQ�FRQVXOWHG�DERXW�KLV�PRWLYDWLRQV�WR�
MRLQ�D�WHDP��KH�H[SUHVVHG��
�
2QH�RI�P\�IULHQGV�ZDV�DOUHDG\�LQ�WKH�RUJDQL]DWLRQ��6R��,�MRLQHG�D�FRXSOH�RI�PHHWLQJV��,�IRXQG�LW�
YHU\�LQWHUHVWLQJ��7KDW¶V�ZK\�,�MRLQHG��$QG�DOVR��EHFDXVH�,�KDG�VRPH�VSDUH�WLPH�LQ�D�ZHHN��6R��
LW�ZDV�JUHDW���
�
7KH�WHDP
V�REMHFWLYH�LV�WR�RUJDQL]H�D�VWXGHQW�FRPSHWLWLRQ�ZKHUH�WHDPV�IURP�DOO�RYHU�WKH�JOREH�
GHYHORS� LQQRYDWLYH� ELRVHQVLQJ� V\VWHPV�� *HUW� ZDV� UHVSRQVLEOH� IRU� RUJDQL]LQJ� WKH� ZKROH�
FRPSHWLWLRQ�ZHHN�DQG�HQVXULQJ�WKDW�DOO�WKH�DFWLYLWLHV�UDQ�VPRRWKO\���

�
���
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�
*HUW¶V� OHDUQLQJ�H[SHFWDWLRQV�ZHUH�� LQFUHDVLQJ�PHHWLQJ�VNLOOV�� GHYHORSLQJ�SURIHVVLRQDO� VNLOOV��
OHDUQLQJ� KRZ� WR� ZULWH� HPDLOV�� FRQQHFWLQJ� ZLWK� FRPSDQLHV�� DQG� OHDUQLQJ� KRZ� WR� WDON� WR�
SURIHVVLRQDOV��$IWHU�KLV�SDUWLFLSDWLRQ��KLV�OHDUQLQJ�H[SHFWDWLRQV�ZHUH�VXUSDVVHG��
�
,Q�WKH�SLH�FKDUW�H[HUFLVH��*HUW�LQGLFDWHG�DQG�UDQNHG�WKH�FRPSHWHQFHV�DFFRUGLQJ�WR�KRZ�PXFK�
KH� IHOW� KH� GHYHORSHG� WKHP� DV� IROORZV�� D�� ULVN� PDQDJHPHQW�� E�� PHHWLQJ� HIILFLHQF\�� F��
SURIHVVLRQDO� FRQWDFW�� G�� UHGXFWLRQ� RI� FDOOLQJ� IHDU�� H�� ELRVHQVRUV�� *HUW� LQGLFDWHG� WKDW� WKHVH�
OHDUQLQJV�ZHUH�SURPRWHG�E\�VHOI�UHIOHFWLRQ��SHHU�IHHGEDFN��DQG�REVHUYLQJ�DQG�VHOHFWLQJ�RWKHU�
SHRSOH¶V�JRRG�SUDFWLFHV�WR�LQWHJUDWH�LQWR�KLV�ZRUN�SURFHVV���
�
)LQDOO\��*HUW�LQGLFDWHG�WKDW�KH�NQRZV�KH�OHDUQHG�PDQ\�WKLQJV��EXW�KH�KDV�GLIILFXOWLHV�H[SUHVVLQJ�
WKHP�LQ�D�GHWDLOHG�ZD\��
�
Portrait of Lena 
�
/HQD�LV�D�PDQDJHPHQW�VWXGHQW�DW�D�XQLYHUVLW\�RI�DSSOLHG�VFLHQFHV��6KH�MRLQHG�D�VWXGHQW�WHDP�
EHFDXVH�VKH�ZDV� ORRNLQJ�IRU�D�SODFH�WR�GR�KHU� LQWHUQVKLS�� ,Q� WKDW�SURFHVV��RQH�RI� WKH�78�H�
VWXGHQW�WHDPV�RIIHUHG�D�SRVLWLRQ�WR�PDQXIDFWXUH�D�PDFKLQH�IRU�D�VSHFLILF�PDUNHW�QHHG��
�
/HQD� MRLQHG� D� WHDP� ZKRVH� REMHFWLYH� LV� WR� LPSURYH� WKH� PRVW� FKDOOHQJLQJ� EUDQFKHV� RI� WKH�
UHF\FOLQJ�LQGXVWU\��ZRUNLQJ�RQ�H�ZDVWH�UHF\FOLQJ�DQG�EUHDNLQJ�LW�GRZQ�WR�UDZ�PDWHULDOV��6KH�
GHVFULEHG�KHU�H[SHFWDWLRQV�DV�IROORZV��
�
$�ORW�RI�OHDUQLQJ��D�VWHHS�OHDUQLQJ�FXUYH��D�ORW�RI�PLVWDNHV��DQG�HYHQWXDOO\�GHOLYHULQJ�D�SURGXFW�
WKDW�FRXOG�FKDQJH�WKH�ZRUOG�RU�WKH�LQGXVWU\��
�
:KHQ�DVNHG�LI�KHU�H[SHFWDWLRQV�KDG�EHHQ�PHW�DIWHU�WZR�\HDUV�RQ�WKH�WHDP��VKH�UHSOLHG���
�
7KH� VWHHS� OHDUQLQJ� FXUYH� DQG� WKH� SRVVLELOLW\� WR� OHDUQ�PRVW� FHUWDLQO\�� WKH� SURMHFW� VWLOO� KDVQ¶W�
FKDQJHG�WKH�ZRUOG��
�
7KH�UROH�VKH�SHUIRUPHG�ZDV�ILUVW�WHFKQLFDO�ZKLOH�VKH�ZDV�EXLOGLQJ�WKH�PDFKLQH��DQG�WKHQ��ZKHQ�
VKH�HDUQHG�D�PLQRU�LQ�PDQDJHPHQW��VKH�WRRN�RQ�D�UROH�DVVRFLDWHG�ZLWK�PDQDJHPHQW��,Q�KHU�
WHFKQLFDO�UROH��VKH�KDG�WR�GHVLJQ��EXLOG��DQG�WHVW�D�PDFKLQH�WR�UHF\FOH�PRELOH�EDWWHULHV��,Q�KHU�
PDQDJHULDO�UROH��VKH�KDG�WR�UHVHDUFK�GLIIHUHQW�PDQDJHPHQW�VWUXFWXUHV�DQG�DQDO\]H�KRZ�WKH\�
FRXOG�EH�DSSOLHG�WR�WKH�WHDP��
�
,Q�WKH�SLH�FKDUW�H[HUFLVH��VKH�LQGLFDWHG�DQG�UDQNHG�WKH�FRPSHWHQFHV�DFFRUGLQJ�WR�KRZ�PXFK�
VKH�IHOW�VKH�GHYHORSHG�WKHP�DV�IROORZV��D��UHVHDUFK��E��FULWLFDO�WKLQNLQJ��F��ZRUNLQJ�LQ�WHDPV��G��
PDQDJLQJ�D�WHDP��H��EXVLQHVV�VWUXFWXUH��I��GRLQJ�H[SHULPHQWV��DQG�VDIHW\��/HQD�UHSRUWHG�WKDW�
PRVW� RI� WKHVH� OHDUQLQJV�ZHUH� SURPRWHG� E\� WHDP�PHPEHUV
� LQWHUDFWLRQV�� E\� GRLQJ�� DQG� E\�
ZRUNVKRSV�RUJDQL]HG�E\�KHU�WHDP��
�
/HQD�H[SODLQHG�WKDW�VKH�LV�YHU\�IOXHQW�ZKHQ�LW�FRPHV�WR�H[SUHVVLQJ�KHU�OHDUQLQJV�EHFDXVH�VKH�
KDV�DOZD\V�EHHQ�DQ�HDV\�WDONHU�ZKR�VD\V�H[DFWO\�ZKDW�VKH�LV�WKLQNLQJ���
�
Portrait of Max 
 
0D[�LV�DQ�LQGXVWULDO�GHVLJQ�PDVWHU
V�VWXGHQW��0D[�LQGLFDWHV�WKDW�ZKHQ�KH�MRLQHG�WKH�WHDP��KH�
KDG�QR�H[SHFWDWLRQV�UHJDUGLQJ�OHDUQLQJ��+LV�PRWLYDWLRQV�ZHUH�PDLQO\�UHODWHG�WR�VRFLDO�DVSHFWV��
�
,� OLNHG�WKH�FKDOOHQJH�RI�KDYLQJ�WKLV�KXJH�JURXS�RI�VWXGHQWV��DOO�PXOWLGLVFLSOLQDU\��DOO� W\SHV�RI�
VWXGHQWV��ZRUNLQJ�WRJHWKHU�WRZDUGV�RQH�JRDO��,�UHDOO\�HQMR\�ZRUNLQJ�RQ�SURMHFWV�ZLWK�D�ELJ�JURXS���
�

�
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0D[�MRLQHG�D�WHDP�ZKRVH�REMHFWLYH�LV�WR�GHVLJQ�DQG�EXLOG�VXVWDLQDEOH�FDUV��+LV�UROH�LQ�WKH�
WHDP�ZDV�VRFLDO�PHGLD�PDQDJHU��+H�SDUWLFLSDWHG�LQ�WKLV�UROH�IRU�RQH�\HDU��
�
,Q�WKH�SLH�FKDUW�H[HUFLVH��KH�LQGLFDWHG�DQG�UDQNHG�WKH�FRPSHWHQFHV�DFFRUGLQJ�WR�KRZ�PXFK�KH�
IHOW�KH�GHYHORSHG�WKHP�DV�IROORZV��D��VRFLDO�DVSHFWV��E��SURIHVVLRQDO�EHKDYLRU��F��P\VHOI��G��
VRFLDO�PHGLD��H��FDUV��WHFKQLFDO�NQRZOHGJH��I��$GREH��0D[�UHSRUWHG�WKDW�PRVW�RI�WKHVH�OHDUQLQJV�
ZHUH�DFKLHYHG�YLD�SHHUV��E\�GRLQJ��WKURXJK�H[WHUQDO�VXSSRUW��DQG�DV�D�UHVXOW�RI�ZRUNVKRSV��
�
)LQDOO\��0D[�LQGLFDWHG�WKDW�KH�UHFRJQL]HG�WKDW�KH�OHDUQHG�D�ORW��EXW�H[SODLQLQJ�FOHDUO\�ZKDW�KH�
OHDUQHG�LV�GLIILFXOW��
�
Portrait of Anna 
�
$QQD�GLG�KHU�EDFKHORU
V�LQ�LQGXVWULDO�GHVLJQ�DQG�WKHQ�IROORZHG�LQQRYDWLRQ�PDQDJHPHQW��6KH�
KDV�DOZD\V�ZDQWHG�WR�UXQ�KHU�RZQ�EXVLQHVV�DQG�ZDV�QHYHU�VZD\HG�E\�WKH�WUDGLWLRQDO�FRXUVH�
VWUXFWXUH��6KH�GLG�WKH�FKDOOHQJH�EDVHG��RQ�FDPSXV��PDVWHU�WHDP�EDVHG�SURMHFW. 2QFH�WKHUH��
VKH�LGHQWLILHG�WKH�RSSRUWXQLW\�WR�WUDQVIRUP�WKH�SURMHFW�RXWFRPH�LQWR�D�VWDUW�XS��7KLV�FRPSDQ\�
GHYHORSV�FRJQLWLYH�WUDLQLQJ�IRU�GLIIHUHQW�DUHDV��VXFK�DV�VSRUWV�DQG�WKH�KHDOWK�VHFWRU���
�
$QQD
V�UROH�LQYROYHG�PDNLQJ�VWUDWHJLF�GHFLVLRQV�IRU�WKH�FRPSDQ\��FUHDWLQJ�EXVLQHVV�PRGHOV��
PDQDJLQJ�ILQDQFHV��DQG�EHLQJ�UHVSRQVLEOH�IRU�ZRUN�SURFHVVHV���
�
$QQD��ZKHQ�DVNHG�DERXW�KHU�RSLQLRQ�DERXW�KHU�H[SHULHQFH�RQ�WKH�WHDP��VDLG�WKDW�VKH�HQMR\V�
EHLQJ�SDUW�RI�WKH�WHDP�DQG�WKDW�VKH�IHHOV�LW�LV�OLNH�D�KREE\��
�
,Q�WKH�SLH�FKDUW�H[HUFLVH��VKH�LQGLFDWHG�DQG�UDQNHG�WKH�FRPSHWHQFHV��DV�IROORZV��D��LQWHUQDO�
PDQDJHPHQW��E��EHLQJ�IOH[LEOH��F��FRPPXQLFDWLRQ��SUHVHQWLQJ��SLWFKHV��QHWZRUNLQJ���G��EXLOGLQJ�
FRQILGHQFH��H��UHJXODWLRQ�DQG�ILQDQFHV��DQG�G��PDQDJLQJ�SHRSOH��$QQD�UHSRUWHG�WKDW�PRVW�RI�
WKHVH�OHDUQLQJV�ZHUH�SURPRWHG�E\�SHHUV��E\�GRLQJ��E\�EXVLQHVV�FRQVXOWDQWV��DQG�E\�ZRUNVKRSV��
�
:KHQ� FRQVXOWHG� DERXW� KRZ� GLIILFXOW� WKH� SURFHVV� RI� UHFRJQL]LQJ� OHDUQLQJ� JDLQV� RU� WKH�
GHYHORSPHQW�RI�FRPSHWHQFHV�LV��VKH�DQVZHUHG��
�
$IWHU�,�OHDUQHG�VRPHWKLQJ�RU�GLGQ
W��LQ�P\�EDFKHORU�RU�PDVWHU��DQG�,�ORRN�EDFN�RQ�ZKDW�,�OHDUQHG��
,�GRQ
W�UHDOO\�IHHO� OLNH�WKDW� ,� OHDUQHG�DQ\WKLQJ�EHFDXVH�\RX�GRQ
W�UHDOO\�NQRZ�ZKDW�\RX�NQHZ�
EHIRUH�WKDW�H[SHULHQFH��
�
Portrait of Helena 
�
+HOHQD� IROORZV� WKH� VXVWDLQDEOH� LQQRYDWLRQ�PDVWHU� SURJUDP��+HU�PRWLYDWLRQ� WR� EH� SDUW� RI� D�
VWXGHQW�WHDP�ZDV�WR�DSSO\�KHU�EDFKHORU
V�NQRZOHGJH�WR�DQ�LPSDFWIXO�SURMHFW�WKDW�ODVWHG�PRUH�
WKDQ�MXVW�D�TXDUWHU��+HU�REMHFWLYH�ZDV�WR�VKDSH�WKH�WHDP�DQG�WKH�SURMHFW��
�
+HOHQD� SDUWLFLSDWHG� LQ� D� WHDP� ZKRVH� REMHFWLYH� ZDV� WR� GHVLJQ� DQG� EXLOG� D� VXVWDLQDEOH��
DXWRQRPRXV��DQG�DIIRUGDEOH�URYHU�WR�VXSSRUW�UHVHDUFK�DFWLYLWLHV�LQ�$QWDUFWLFD��6KH�ZRUNHG�IRU�
WKH� WHDP�IRU� WKUHH�\HDUV��7KH� ILUVW�\HDU��VKH�H[HFXWHG� WHFKQLFDO�DQG�HQJLQHHULQJ� WDVNV�� WKH�
VHFRQG�DQG�WKLUG�\HDUV��VKH�H[HFXWHG�PDQDJHULDO�WDVNV��
 
,Q�WKH�SLH�FKDUW�H[HUFLVH��VKH��UDQNHG�WKH�FRPSHWHQFHV�DV�IROORZV��D��WHDP�EXLOGLQJ��E��OHDUQLQJ�
KRZ�WR�OHDUQ��F��H[WHUQDO�UHODWLRQVKLSV��I��LGHQWLI\LQJ�DQG�DVVHVVLQJ�SUREOHPV�DQG�SULRULWLHV��J��
SUHVHQWLQJ�� DQG� K�� FRPSXWHU� DLGHG� GHVLJQ�� &$'�� 6KH� LQGLFDWHG� WKDW� WKHVH� OHDUQLQJV� ZHUH�
SURPRWHG� E\� GRLQJ�� E\� SHHUV�� E\� RXWVLGH� VXSSRUW� �IDPLO\��� E\� DQ� DFDGHPLF� FRQVXOWDQW�� E\�
ZRUNVKRSV��DQG�E\�LQWHUQHW�WXWRULDOV�DQG�UHVRXUFHV��7('�WDONV��� 

�

�
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/DVWO\�� +HOHQD� LQGLFDWHG� WKDW� VKH� OHDUQHG�PDQ\� WKLQJV�� EXW� VKH� WKLQNV� WKDW� GHVFULELQJ� KHU�
OHDUQLQJV�ZLWK�FODULW\�LV�GLIILFXOW��
�
7DEOH���VKRZV�DQ�H[DPSOH�RI�WKH�FRPSHWHQFHV�LGHQWLILHG��DQG�7DEOH���VKRZV�D�VXPPDU\�RI�
WKH�QXPEHU�RI�FRPSHWHQFHV�FRXQWHG��7KH�FRPSOHWH�GDWD�DUH�LQGLFDWHG�LQ�$SSHQGL[�$��

�
7DEOH����&RPSHWHQFH�LGHQWLILHG�DIWHU�FRGLQJ���H[DPSOH��

 
Student CDIO sec.1: 

Fundamental 
engineering 
knowledge 

CDIO sec.2: 
Personal and 
professional skills 
and attributes 

CDIO sec. 3: 
Interpersonal skills 

CDIO sec. 4: 
Conceiving, 
designing, 
implementing, 
and operating 

CDIO sec. 5: 
Leadership, 
entrepreneurship, 
and research 

Competences not 
included in CDIO 
syllabus 3.0 

Lena $GYDQFHG�
HQJLQHHULQJ�
IXQGDPHQWDO�
NQRZOHGJH�
PHWKRGV�DQG�WRROV�

&ULWLFDO�WKLQNLQJ��
0RWLYDWLRQ�IRU�
FRQWLQXLQJ�VHOI�
HGXFDWLRQ��
([SHULPHQWV�
SODQQLQJ��
([SHULPHQWDO�DQG�
NQRZOHGJH�
GLVFRYHU\��6HOI�
DZDUHQHVV��
,QIRUPDWLRQ�VHDUFK��
3HUVRQDO�YLVLRQ�RQ�
RQH¶V�IXWXUH��7LPH�
DQG�UHVRXUFH�
PDQDJHPHQW��6HOI�
GLUHFW�OHDUQLQJ�

(VWDEOLVKLQJ�GLYHUVH�
FRQQHFWLRQV�DQG�
QHWZRUNLQJ��)RUPLQJ�
WHDPV��DVVLJQLQJ�UROHV�
DQG�UHVSRQVLELOLWLHV��
+DQGOLQJ�GLYHUVH�
SHUVSHFWLYHV�DQG�
FRQIOLFWV��&RRUGLQDWLRQ�
RI�WHDP�PHHWLQJV��2UDO�
SUHVHQWDWLRQ��3LWFKLQJ��
3ODQQLQJ�DQG�
VFKHGXOLQJ�WKH�ZRUN��
6HWWLQJ�JRDOV�DQG�
REMHFWLYHV��:RUNLQJ�LQ�
WHDPV�

'HVLJQLQJ��
UHF\FOLQJ��
'LVFLSOLQDU\�
GHVLJQ��(QWHUSULVH�
DQG�EXVLQHVV�
FRQWH[W��6DIHW\�DQG�
VHFXULW\��7KH�
UHVHDUFK�DQG�
WHFKQRORJ\�
GHYHORSPHQW�
SURFHVV��8WLOL]DWLRQ�
RI�NQRZOHGJH�LQ�
GHVLJQ�

%XVLQHVV�SODQ�
GHYHORSPHQW��
&UHDWLQJ�QHZ�VROXWLRQ�
FRQFHSWV��'HILQLQJ�WKH�
VROXWLRQ��,GHQWLI\LQJ�
WKH�LVVXH��SUREOHP��
7KLQNLQJ�FUHDWLYHO\�
DQG�FRPPXQLFDWLQJ�
SRVVLELOLWLHV�

+RZ�WR�ZRUN�LQ�WHDPV�
WKDW�SURYLGHG�
VHUYLFHV�SURGXFWV�LQ�
%XVLQHVV�WR�%XVLQHVV�
VHWWLQJ���
.QRZOHGJH�RQ�KRZ�
EXVLQHVV�WR�EXVLQHVV�
ZRUNV�

�
7DEOH����1XPEHU�RI�FRPSHWHQFHV�FRXQWHG�DIWHU�FRGLQJ��

�
Student� CDIO sec.1: 

Fundamental 
engineering 
knowledge�

CDIO sec.2: 
Personal and 

professional skills 
and attributes�

CDIO sec. 3: 
Interpersonal 

skills�

CDIO sec. 4: 
Conceiving, 
designing, 

implementing, and 
operating�

CDIO sec. 5: 
Leadership, 

entrepreneurship, 
and research�

Competences not 
included in CDIO 

syllabus 3.0�

*HUW� �� �� �� �� �� ��
/HQD� �� �� �� �� �� ��
0D[� �� �� �� �� �� ��
$QQD� �� �� �� �� �� ��
+HOHQD� �� �� ��� �� �� ��
7RWDO� �� ��� ��� ��� ��� ��

�
 
DISCUSSION AND CONCLUSIONS 
 
,Q�WKLV�UHVHDUFK�SURMHFW��ZH�VHW�RXW�WR�H[SORUH�ZKDW�VWXGHQWV�OHDUQ�LQ�WKH�H[WUDFXUULFXODU�SURMHFWV�
DW�78�H��7KH�UHVHDUFK�SURMHFW�LV�D�ILUVW�VWHS�LQ�D�WKUHH�\HDUV�GHVLJQ�EDVHG�SURMHFW��DLPHG�DW�
PDNLQJ�H[WUDFXUULFXODU�OHDUQLQJ�PRUH�H[SOLFLW��2XU�UHVXOWV�LGHQWLILHG�WKDW�PRVW�RI�WKH�OHDUQLQJ�
JDLQV�UHSRUWHG�E\�WKH�ILYH�VWXGHQWV��LQ�ERWK�WKH�SLH�FKDUW�DQG�LQ�WKH�DQDO\VLV��ZHUH�DVVRFLDWHG�
ZLWK� SHUVRQDO� DQG� SURIHVVLRQDO� VNLOOV� �&',2� V\OODEXV� VHFWLRQ� ��� DQG� LQWHUSHUVRQDO� VNLOOV��
FROODERUDWLRQ�� WHDPZRUN�� DQG� FRPPXQLFDWLRQ� �&',2� V\OODEXV� VHFWLRQ� ���� /HDGHUVKLS��
HQWUHSUHQHXUVKLS�� DQG� UHVHDUFK� �&',2� V\OODEXV� VHFWLRQ� ���� DQG� FRQFHLYLQJ�� GHVLJQLQJ��
LPSOHPHQWLQJ��DQG�RSHUDWLQJ��&',2�V\OODEXV�VHFWLRQ����ZHUH�UHSRUWHG�ZLWK�KLJKHU�IUHTXHQF\�LQ�
WKH�FDVH�RI� WZR�VWXGHQWV�ZKR�SHUIRUPHG�VSHFLILF�UROHV�WKDW�H[SRVHG�WKHP�WR�VLWXDWLRQV�WKDW�
SURPRWHG� WKH� GHYHORSPHQW� RI� WKRVH�� /HDUQLQJ� DVVRFLDWHG� ZLWK� FRQWHQW� NQRZOHGJH� �&',2�
6HFWLRQ����ZDV�UHSRUWHG�RQO\�E\�RQH�VWXGHQW�LQ�WKH�SLH�FKDUW�DQG�DSSHDUHG�WKUHH�WLPHV�DIWHU�
DQDO\]LQJ� WKH� FRGLQJ� UHVXOWV�� )URP� WKLV� ILQGLQJ��ZH� LQIHU� WKDW� D� SRVVLEOH� UHODWLRQVKLS� H[LVWV�
EHWZHHQ�WKH�UROHV�LQ�WKH�WHDP�DQG�WKH�OHDUQLQJ�JDLQV�UHSRUWHG�E\�VWXGHQWV���
�
:KLOH�QRW�RXU�SULPDU\�JRDO��RXU�UHVHDUFK�DOVR� OHG�WR� LQVLJKWV� LQWR�KRZ�VWXGHQWV� OHDUQ� LQ� WKH�
FRQWH[W� VWXGLHG�� :KHQ� VWXGHQWV� ZHUH� DVNHG� WR� LQGLFDWH� WKH� IDFWRUV� WKDW� LQIOXHQFHG� WKH�
GHYHORSPHQW�RI�WKHLU�VHOI�UHSRUWHG�OHDUQLQJ�JDLQV��WKH\�UHSRUWHG�WKHP�LQ�RUGHU�RI�UHOHYDQFH��E\�
GRLQJ��WHDP�SHHUV��DQG�ZRUNVKRSV��2WKHU�PHWKRGV�ZHUH�UHSRUWHG�OHVV�RIWHQ��)URP�WKLV�UHVXOW��
ZH�FRQFOXGH�WKDW�PRVW�RI�WKH�OHDUQLQJ�RFFXUV�ZKLOH�ZRUNLQJ�LQ�WKH�WHDP�RQ�WKHLU�SURMHFWV��DQG�
LQ� GD\�WR�GD\� LQWHUDFWLRQV� ZLWK� SHHUV�� +RZHYHU�� WHDP� DFWLYLWLHV� DUH� GLVFRQQHFWHG� WR�
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SUHPHGLWDWHG�OHDUQLQJ�REMHFWLYHV��ZKLFK�FRXOG�SRVVLEO\�H[SODLQ�ZK\�OHDUQLQJ�LV�QRW�H[SOLFLW�IRU�
VWXGHQWV�� :KHQ� DVNHG� KRZ� HDVLO\� WKH\� LGHQWLI\� OHDUQLQJ� JDLQV� RU� WKH� GHYHORSPHQW� RI�
FRPSHWHQFHV�� VWXGHQWV� LQGLFDWHG� WKDW� WKH\� FDQ� LGHQWLI\� WKH� GHYHORSPHQW� RI� FRPSHWHQFHV�
GXULQJ� WKHLU� SDUWLFLSDWLRQ� LQ� VWXGHQW� WHDPV�� +RZHYHU�� WKH\� ILQG� LW� GLIILFXOW� WR� LGHQWLI\� WKRVH�
OHDUQLQJV�SUHFLVHO\��7KLV�LV�LQ�OLQH�ZLWK�ZKDW�ZDV�UHSRUWHG�E\�YDQ�8XP�DQG�3HSLQ���������ZKR�
LQGLFDWH�WKDW�VWXGHQWV�PLJKW�GHYHORS�FHUWDLQ�FRPSHWHQFHV�WKDW�WKH\�DUH�QRW�DZDUH�RI���
�
,Q�DGGLWLRQ��WKH�QXPEHU�RI�OHDUQLQJ�JDLQV�UHSRUWHG�LQ�WKH�SLH�FKDUW� LV�ORZHU�WKDQ�WKH�QXPEHU�
GHWHFWHG�DIWHU�DQDO\]LQJ�WKH�FRGLQJ��)RU�H[DPSOH��/HQD�UHSRUWHG�ZRUNLQJ�LQ�WHDPV�DV�D�OHDUQLQJ�
JDLQ� LQ� WKH�SLH�FKDUW��+RZHYHU��DIWHU�DQDO\]LQJ�KHU� LQWHUYLHZ�FRGLQJ��ZH�GHWHFWHG� OHDUQLQJV�
DVVRFLDWHG�ZLWK�WZR�&',2�V\OODEXV�OHDUQLQJ�RXWFRPHV���D��IRUPLQJ�WHDPV��DVVLJQLQJ�UROHV��DQG�
UHVSRQVLELOLWLHV��DQG��E��FRRUGLQDWLRQ�RI�WHDP�PHHWLQJV��%RWK�DUH�VXEFDWHJRULHV�RI�ZRUNLQJ�LQ�
WHDPV��)URP�WKLV�UHVXOW��ZH�K\SRWKHVL]H�WKDW�D��VWXGHQW�GHVFULSWLRQV�RI�OHDUQLQJ�JDLQV�FRXOG�EH�
OLPLWHG�E\�WKHLU�YRFDEXODU\��E��VWXGHQWV�DUH�QRW�DZDUH�RI�VRPH�OHDUQLQJ�JDLQV�WKDW�WKH\�PLJKW�
H[SHULHQFH�� DQG� F�� VRPH� OHDUQLQJ� JDLQV� DUH� QRW� LPPHGLDWHO\� UHOHYDQW� IRU� WKHP�� WKHUHIRUH��
DOWKRXJK�WKH\�H[SHULHQFH�WKHP��WKH\�GR�QRW�UHSRUW�WKHP��
�
2YHUDOO��ZH�FDQ�FRQFOXGH�WKDW�VWXGHQWV�LQ�H[WUDFXUULFXODU�VWXGHQW�WHDPV�H[SHULHQFH�OHDUQLQJ�
JDLQV�ZKLFK�DUH�DVVRFLDWHG�ZLWK�&',2�OHDUQLQJ�RXWFRPHV��+RZHYHU��PDNLQJ�VWXGHQWV¶�OHDUQLQJ�
YLVLEOH�LV�VWLOO�D�FKDOOHQJH�LQ�WKLV�FRQWH[W�ZKHUH�LQWHQGHG�OHDUQLQJ�RXWFRPHV�DUH�QRW�GHILQHG�D�
SULRUL��DQG�WKH�OHDUQLQJ�SDWK�RI�D�VWXGHQW�LQ�D�FHUWDLQ�WHDP�LV�QRW�ZHOO�XQGHUVWRRG�\HW���
�
Limitations and future work 
�
6HYHUDO�OLPLWDWLRQV�FDQ�EH�UHSRUWHG�LQ�FRQQHFWLRQ�ZLWK�WKLV�H[SORUDWRU\�UHVHDUFK��)LUVW��WKH�XVH�
RI�VHOI�UHSRUWLQJ�DV�D�XQLTXH�VRXUFH�RI�LQIRUPDWLRQ�WR�JDWKHU�VWXGHQW�SHUFHLYHG�OHDUQLQJ�JDLQV�
FRXOG� KDYH� DQ� LPSDFW� RQ� WKH� YDOLGLW\� RI� RXU� ILQGLQJV�� ,QFOXGLQJ� RWKHU� LQVWUXPHQWV�� VXFK� DV�
REVHUYDWLRQV��VXUYH\V��DQG�UHIOHFWLRQV�FRXOG�KHOS�LQFUHDVH�WKH�VRXQGQHVV�RI�LQIRUPDWLRQ�DQG�
WKH�YDOLGDWLRQ�RI�VWXGHQWV¶� VHOI�UHSRUWHG� OHDUQLQJ�JDLQV��6HFRQG��ZH�GHFLGHG� WR�FRQVLGHU�DV�
OHDUQLQJ�JDLQV�RQO\�WKRVH�TXRWHV�ZKHUH�WKH�VWXGHQWV�H[SOLFLWO\�LQGLFDWHG�WKDW�WKH\�KDG�JDLQHG�
PRUH� LQVLJKW� LQWR��RU�XQGHUVWDQGLQJ�RI�� WKHLU� RZQ�SHUIRUPDQFH�RU�PDVWHU\�RI� FRPSHWHQFHV��
+RZHYHU�� OLWHUDWXUH� LQFOXGHV�RWKHU� OHDUQLQJ�FDWHJRULHV�ZKHUH� WKH�VWXGHQWV� UHSRUW� WKH\�KDYH�
JDLQHG��WKURXJK�WKH�OHDUQLQJ�H[SHULHQFH��PRUH�XQGHUVWDQGLQJ�RQ�KRZ�D�VNLOO�ZRUNV��RU�H[SUHVV�
D�SRVLWLYH�FKDQJH�LQ�WKHLU�SHUFHSWLRQ�RI�WKH�YDOXH��LPSRUWDQFH��RU�VLJQLILFDQFH�RI�D�JHQHULF�VNLOO�
�YDQ�5DYHQVZDDLM�HW�DO���������7KLUG�� WKH�SDUWLFLSDWLRQ�RI�RQO\�VWXGHQW� WHDPV¶�DOXPQL��ZKLFK�
FRXOG� OHDG� WR� D� VSHFLILF� VHW� RI� OHDUQLQJ� JDLQV�� DQG� D�ZHDNHU� OLQN� WR� FRQWH[WXDO� LQIRUPDWLRQ�
UHOHYDQW�WR�XQGHUVWDQG�KRZ�H[WUDFXUULFXODU�VWXGHQWV�GHYHORS�WKHLU�OHDUQLQJ���
�
7KH�ZRUN�SUHVHQWHG�LQ�WKLV�SDSHU�DOVR�LQIRUPV�IXWXUH�UHVHDUFK�DQG�DFWLRQV�LQ�RXU�WKUHH�\HDU�
GHVLJQ�EDVHG�SURMHFW��2I�SDUWLFXODU�LQWHUHVW�LV�WKH�DFTXLVLWLRQ�RI�FRQWHQW�NQRZOHGJH�WKURXJK�WKH�
H[WUDFXUULFXODU� OHDUQLQJ�H[SHULHQFH��ZKLFK�ZDV�QRW�SURPLQHQWO\� OLVWHG�DV�D� OHDUQLQJ�JDLQ�E\�
VWXGHQWV��)XWXUH�ZRUN�FRXOG� WKHUHIRUH�H[SORUH�VWXGHQWV¶�YLHZV�RQ�H[WUDFXUULFXODU� OHDUQLQJ� LQ�
UHODWLRQ� WR� WKH� OHDUQLQJ� LQ� WKHLU� RZQ� SURJUDPV�� ,Q� WKH� QH[W� VWHSV�� ZH� ZLOO� IRFXV� RQ� IXUWKHU�
H[SORULQJ�OHDUQLQJ�DQG�FRPSHWHQFH�GHYHORSPHQW�LQ�H[WUDFXUULFXODU�WHDPV�DQG�KRZ�WR�PDNH�LW�
YLVLEOH�RU�H[SOLFLW�WKURXJK�D�PL[HG�PHWKRGV�DSSURDFK��VXFK�DV�VXUYH\V��REVHUYDWLRQV��DQG�FR�
FUHDWLRQ�VHVVLRQV��)XWXUH�ZRUN�VKRXOG�DOVR�H[SDQG�RQ�WKH�QXPEHU�DQG�GLYHUVLW\�RI�VWXGHQWV�WR�
EH�LQWHUYLHZHG��,Q�WKLV�UHJDUG��ZH�UHFRPPHQG�LQFOXGLQJ�DFWLYH�PHPEHUV�RI�GLIIHUHQW�VWXGHQW�
WHDPV� ZKR� SOD\� GLIIHUHQW� UROHV� RQ� WKHP�� ,Q� DGGLWLRQ�� ZH� UHFRPPHQG� DGGLQJ� DGGLWLRQDO�
FDWHJRULHV�WR�GHWHFW�D�OHDUQLQJ�JDLQ�RU�WKH�GHYHORSPHQW�RI�FRPSHWHQFHV�EDVHG�RQ�WKH�ZRUN�RI�
YDQ�5DYHQVZDDLM�HW�DO���������DQG�%DNNHQV�HW�DO����������)LQDOO\��ZH�SURSRVH�SHUIRUPLQJ�D�
PRUH�GHWDLOHG�VWXG\� WR�XQGHUVWDQG�KRZ�SHHUV¶� LQWHUDFWLRQV�DQG�ZRUN� LQ� WKH� WHDP��ZLWKRXW�D�
SUHPHGLWDWHG�OHDUQLQJ�REMHFWLYH��SURPRWH�OHDUQLQJ�JDLQV�DQG�WKH�GHYHORSPHQW�RI�FRPSHWHQFHV���
�
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2XU�RQJRLQJ�UHVHDUFK�DOUHDG\�WDNHV�WKH�DERYH�LQVLJKWV�LQWR�DFFRXQW�DQG�GLYHV�GHHSHU�LQWR�WKH�
WRSLF�RI�H[WUDFXUULFXODU� OHDUQLQJ�WKURXJK�FDVH�VWXGLHV�RI�VDPSOHG�VWXGHQW�WHDPV��:H�H[SHFW�
WKLV�DSSURDFK�ZLOO�DOORZ�XV�WR�PDS�LQ�PRUH�GHWDLO�WKH�UROHV�ZLWKLQ�VWXGHQW�WHDPV��WKH�OHDUQLQJ�
HFRV\VWHP�LQ�JHQHUDO�� WKH�WHDP�SURFHVVHV�DQG�RXWFRPHV��DQG�WKHLU�FRQQHFWLRQ�WR� OHDUQLQJ��
3HUIRUPLQJ�WKHVH�DQG�IXWXUH�UHVHDUFK�DFWLYLWLHV�ZLOO�KHOS�WR�LPSURYH�WKH�FKDUDFWHUL]DWLRQ�RI�WKH�
OHDUQLQJV�H[SHULHQFHG�E\�VWXGHQW�WHDPV¶�PHPEHUV��7KLV�ZLOO�SURYLGH�EHWWHU�WRROV�WR�VXJJHVW�
VSHFLILF�OHDUQLQJ�SDWKV�DQG�UHVRXUFHV�WR�VWXGHQWV�ZKHQ�WKH\�ZDQW�WR�GHYHORS�RU�DFTXLUH�VSHFLILF�
FRPSHWHQFHV��)LQDOO\��WKHVH�EHVW�SUDFWLFHV�FRXOG�LPSDFW�SRVLWLYHO\�DQG�PDNH�PRUH�HIIHFWLYH�
WKH�GHVLJQ�RI�&KDOOHQJH�%DVHG�/HDUQLQJ�H[SHULHQFHV�LQ�WKH�FXUULFXOXP��
�
FINANCIAL SUPPORT ACKNOWLEDGEMENTS 
�
7KLV�ZRUN�ZDV�VXSSRUWHG�E\�78�H�LQQRYDWLRQ�6SDFH��(LQGKRYHQ�8QLYHUVLW\�RI�7HFKQRORJ\��
�
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BIOGRAPHICAL INFORMATION�
 
Eugenio Bravo LV� DQ� HGXFDWLRQDO� UHVHDUFKHU� LQ� WKH� SURMHFW� �([WUDFXUULFXODU� /HDUQLQJ� 	�
&RPSHWHQFH�'HYHORSPHQW��DW�(LQGKRYHQ�8QLYHUVLW\�RI�7HFKQRORJ\��+H�KDV�EHHQ�LQYROYHG�LQ�
WKH�LPSOHPHQWDWLRQ�RI�&KDOOHQJH�%DVHG�/HDUQLQJ�FRXUVHV�LQ�HQJLQHHULQJ�KLJKHU�HGXFDWLRQ��+LV�
UHVHDUFK�LQWHUHVWV�DUH�HQJLQHHULQJ�HGXFDWLRQ�LQQRYDWLRQ�DQG�FRPSHWHQFH�GHYHORSPHQW��
�
�
Ana Valencia LV� DQ� HGXFDWLRQDO� GHVLJQ� UHVHDUFKHU� DQG� SURMHFW� OHDGHU� RI� WKH� SURMHFW�
³([WUDFXUULFXODU�/HDUQLQJ�	�&RPSHWHQFH�'HYHORSPHQW´�DW�(LQGKRYHQ�8QLYHUVLW\�RI�7HFKQRORJ\��
6KH�FRPELQHV�KHU�SDVVLRQ�IRU�LQQRYDWLRQ��GHVLJQ�WKLQNLQJ��DQG�HGXFDWLRQ�LQ�KHU�SUHVHQW�SURMHFW��
1H[W�WR�WKLV��VKH�VXSSRUWV�WKH�LQQRYDWLRQ�RI�HGXFDWLRQ�DW�78�H��DQG�SDUWLFXODUO\�RQ�WKH�WRSLF�RI�
DVVHVVPHQW�DV�OHDUQLQJ�LQ�&KDOOHQJH�%DVHG�/HDUQLQJ���
�
�
Isabelle Reymen�LV�WKH�VFLHQWLILF�GLUHFWRU�RI�78�H�LQQRYDWLRQ�6SDFH�DQG�SURIHVVRU�GHVLJQ�RI�
LQQRYDWLRQ�HFRV\VWHPV��6KH�VWDUWHG�78�H� LQQRYDWLRQ�6SDFH�ZLWK�WKH�DPELWLRQ�WR�VWUXFWXUDOO\�
FKDQJH�HGXFDWLRQ�DQG�DIWHU���\HDUV�VKH�LV�WKH�GLUHFWRU�RI�DQ�DZDUG�ZLQQLQJ�WHDP�ZLWK�QHYHU�
HQGLQJ�DPELWLRQV��
�
�
Jan van der Veen LV� D� IXOO� 3URIHVVRU� DW� WKH� (LQGKRYHQ� 6FKRRO� RI� (GXFDWLRQ� DW� WKH� 78�
(LQGKRYHQ��+LV� UHVHDUFK� IRFXV� LV� RQ� LQQRYDWLQJ�67(0�HGXFDWLRQ� LQ� VHFRQGDU\� DQG� KLJKHU�
HGXFDWLRQ�LQFOXGLQJ�WKH�SURIHVVLRQDO�GHYHORSPHQW�RI�67(0�HGXFDWRUV��+H�FRQWULEXWHV�WR�WKH�
LQWHUQDWLRQDO�FRPPXQLW\�ZRUNLQJ�RQ�UHZDUGLQJ�WHDFKLQJ�H[FHOOHQFH� 
�
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Appendix A – Interviews analysis outcome 
Student 
name 

CDIO sec.1: 
Fundamental 
engineering 
knowledge 

CDIO sec.2: Personal 
and professional 
skills, & attributes 

CDIO sec. 3: 
Interpersonal skills 

CDIO sec. 4: 
Conceiving, 
designing, 
implementing, 
operating 

CDIO sec. 5: 
Leadership, 
entrepreneurship, & 
research 

Competences 
not included in 
CDIO syllabus 
3.0 

Gert 
 

$GYDQFHG�
HQJLQHHULQJ�
IXQGDPHQWDO�
NQRZOHGJH�
PHWKRGV�DQG�WRROV�

$GDSWDWLRQ�WR�FKDQJH��
3URIHVVLRQDO�EHKDYLRU��
6HOI�FRQILGHQFH��FRXUDJH�
DQG�HQWKXVLDVP��
GHWHUPLQDWLRQ�WR�
DFFRPSOLVK�REMHFWLYHV��

&RPPXQLFDWLRQ��
FRPPXQLFDWLRQ�FRQWH[W��
&RPPXQLFDWLRQ��WKH�
QHHGV�DQG�FKDUDFWHU�RI�
WKH�DXGLHQFH���
&RRUGLQDWLRQ�DQG�
PDQDJHPHQW�RI�WKH�WHDP�
SURFHVV��PHHWLQJV���
)RUPLQJ�WHDPV��DVVLJQLQJ�
UROHV�DQG�UHVSRQVLELOLWLHV��
:RUNLQJ�LQ�WHDPV�

1RW�UHSRUWHG� 1RW�UHSRUWHG� 1RW�UHSRUWHG�

 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO����
Lena $GYDQFHG�

HQJLQHHULQJ�
IXQGDPHQWDO�
NQRZOHGJH�
PHWKRGV�DQG�WRROV�

&ULWLFDO�WKLQNLQJ��
0RWLYDWLRQ�IRU�FRQWLQXLQJ�
VHOI�HGXFDWLRQ��
([SHULPHQWV�SODQQLQJ��
([SHULPHQWDO�DQG�
NQRZOHGJH�GLVFRYHU\��
6HOI�DZDUHQHVV��
,QIRUPDWLRQ�VHDUFK��
3HUVRQDO�YLVLRQ�RQ�RQH¶V�
IXWXUH��7LPH�DQG�UHVRXUFH�
PDQDJHPHQW��6HOI�GLUHFW�
OHDUQLQJ�

(VWDEOLVKLQJ�GLYHUVH�
FRQQHFWLRQV�DQG�
QHWZRUNLQJ��)RUPLQJ�
WHDPV��DVVLJQLQJ�UROHV�
DQG�UHVSRQVLELOLWLHV��
+DQGOLQJ�GLYHUVH�
SHUVSHFWLYHV�DQG�
FRQIOLFWV��&RRUGLQDWLRQ�RI�
WHDP�PHHWLQJV��2UDO�
SUHVHQWDWLRQ��3LWFKLQJ��
3ODQQLQJ�DQG�VFKHGXOLQJ�
WKH�ZRUN��6HWWLQJ�JRDOV�
DQG�REMHFWLYHV��:RUNLQJ�
LQ�WHDPV�

'HVLJQLQJ��UHF\FOLQJ��
'LVFLSOLQDU\�GHVLJQ��
(QWHUSULVH�DQG�
EXVLQHVV�FRQWH[W��
6DIHW\�DQG�VHFXULW\��
7KH�UHVHDUFK�DQG�
WHFKQRORJ\�
GHYHORSPHQW�
SURFHVV��8WLOL]DWLRQ�
RI�NQRZOHGJH�LQ�
GHVLJQ�

%XVLQHVV�SODQ�
GHYHORSPHQW��&UHDWLQJ�
QHZ�VROXWLRQ�FRQFHSWV��
'HILQLQJ�WKH�VROXWLRQ��
,GHQWLI\LQJ�WKH�LVVXH��
SUREOHP��7KLQNLQJ�
FUHDWLYHO\�DQG�
FRPPXQLFDWLQJ�
SRVVLELOLWLHV�

+RZ�WR�ZRUN�LQ�
WHDPV�WKDW�
SURYLGHG�
VHUYLFHV�SURGXFWV�
LQ�%XVLQHVV�WR�
%XVLQHVV�VHWWLQJ���
.QRZOHGJH�RQ�
KRZ�EXVLQHVV�WR�
EXVLQHVV�ZRUNV�

 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO����
Max $GYDQFHG�

HQJLQHHULQJ�
IXQGDPHQWDO�
NQRZOHGJH�
PHWKRGV�DQG�WRROV�

3URIHVVLRQDO�EHKDYLRU��
3URIHVVLRQDO�FRQGXFW�LQ�
VRFLDO�PHGLD��6HDUFK�DQG�
LGHQWLILFDWLRQ�XVLQJ�OLEUDU\��
RQ�OLQH��GDWD�EDVHV��6HOI�
DZDUHQHVV�DQG�VHOI�
UHIOHFWLRQ��6HOI�
FRQILGHQFH��FRXUDJH��DQG�
HQWKXVLDVP�WR�DFFRPSOLVK�
REMHFWLYHV�
�

&RPPXQLFDWLRQ��QHHGV�
DQG�FKDUDFWHU�RI�WKH�
DXGLHQFH��
&RPPXQLFDWLRQ�VWUDWHJ\��
0HHWLQJ�FRRUGLQDWLRQ��
8VH�RI�GLJLWDO�WRROV�IRU�
JUDSKLFDO�FRPPXQLFDWLRQ��
:RUNLQJ�LQ�WHDPV�

(QWHUSULVH�
VWDNHKROGHUV��
VWUDWHJ\�DQG�JRDOV��
([SHULPHQWDO�
SURWRW\SHV�DQG�WHVW�
DUWLFOHV�LQ�GHVLJQ�
GHYHORSPHQW�

3ODQQLQJ�DQ�PDQDJLQJ�
D�SURMHFW�WR�FRPSOHWLRQ�

&RPPXQLFDWLQJ�
WKH�FRQFHSW�DQG�
PHDQLQJ�RI�D�
EUDQG��&UHDWLQJ�D�
EUDQG�

 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO����
Anna 1RW�UHSRUWHG� $GDSWDELOLW\�

UHVRXUFHIXOQHVV�DQG�
IOH[LELOLW\��%DODQFH�
EHWZHHQ�SHUVRQDO�DQG�
SURIHVVLRQDO�OLIH��,QLWLDWLYH�
DQG�ZLOOLQJQHVV�WR�PDNH�
GHFLVLRQV�LQ�WKH�IDFH�RI�
XQFHUWDLQW\��3URIHVVLRQDO�
EHKDYLRU��3ULRULWL]DWLRQ�
DQG�IRFXV��6HOI�
FRQILGHQFH��

&RPPXQLFDWLRQ�VWUDWHJ\��
&RRUGLQDWLRQ�DQG�
PDQDJHPHQW�RI�WHDP�
SURFHVVHV��(VWDEOLVKLQJ�
GLYHUVH�FRQQHFWLRQV�DQG�
QHWZRUNLQJ��1HJRWLDWLRQ��
FRPSURPLVH�DQG�FRQIOLFW�
UHVROXWLRQ��2UDO�
SUHVHQWDWLRQV��6HWWLQJ�
QRUPV�DERXW�
FRQILGHQWLDOLW\��:RUNLQJ�LQ�
WHDPV�

(QWHUSULVH�VWUDWHJ\�
DQG�UHVRXUFH�
DOORFDWLRQ��
(QJLQHHULQJ�SURMHFW�
ILQDQFHV�DQG�
HFRQRPLFV��
(QWUHSUHQHXULDO�
ILQDQFH�DQG�
RUJDQL]DWLRQ��
(QWHUSULVH�
VWDNHKROGHUV��
VWUDWHJ\�DQG�JRDOV��
3DUWQHUVKLS�DQG�
DOOLDQFHV��:RUNLQJ�
HIIHFWLYHO\�ZLWKLQ�
KLHUDUFK\�DQG�
RUJDQL]DWLRQ��

%XVLQHVV�SODQ�
GHYHORSPHQW��
(VWDEOLVKLQJ�HQWHUSULVH�
SURFHVVHV��&RPSDQ\�
FDSLWDOL]DWLRQ�DQG�
ILQDQFHV��&RQVLGHUDWLRQ�
RI�UHJXODWRU\�IRUFHV��
&UHDWLQJ�WKH�FRUSRUDWH�
HQWLW\�DQG�ILQDQFLDO�
VWUXFWXUH��&RQFHLYLQJ�
SURGXFWV�DQG�VHUYLFHV�
DURXQG�QHZ�
WHFKQRORJLHV��/HDGLQJ�
DQG�EXLOGLQJ�DQ�
RUJDQL]DWLRQ��0DQDJLQJ�
LQWHOOHFWXDO�SURSHUW\��
5HODWLRQVKLS�ZLWK�
FXVWRPHUV�

1RW�UHSRUWHG�

 7RWDO���� 7RWDO���� 7RWDO���� 7RWDO����� 7RWDO���� 7RWDO����
Helena 1RW�UHSRUWHG� $ELOLW\�WR�H[DPLQH�FULWLFDO�

TXHVWLRQV��&ULWLFDO�
WKLQNLQJ��)LQGLQJ�D�
VROXWLRQ�WKDW�VROYHV�WKH�
SUREOHP��,QIRUPDWLRQ�
VHDUFK�DQG�LGHQWLILFDWLRQ�
XVLQJ�OLEUDU\��RQ�OLQH��DQG�
GDWD�EDVHG�WRROV��,VVXH�
SULRULWL]DWLRQ�LQ�FRQWH[W�RI�
RYHUDOO�JRDOV��3HUVRQDO�
YLVLRQ�IRU�RQH¶V�IXWXUH��
3UREOHP�LGHQWLILFDWLRQ�DQG�
IRUPXODWLRQ��6HOI�
DZDUHQHVV��6HOI�GLUHFWHG�
OHDUQLQJ�

&RRUGLQDWLRQ�DQG�
PDQDJHPHQW�RI�WKH�WHDP�
SURFHVV��&UHDWLYLW\��
HPSRZHUPHQW�DQG�
PRWLYDWLRQ��&RRUGLQDWLRQ�
DQG�PDQDJHPHQW�RI�WHDP�
SURFHVVHV��
FRPPXQLFDWLRQ�
LQIRUPDWLRQ��)RUPLQJ�
WHDPV��DVVLJQLQJ�UROHV�
DQG�UHVSRQVLELOLWLHV��
+DQGOLQJ�GLYHUVH�
SHUVSHFWLYHV�DQG�
FRQIOLFWV��:RUNLQJ�LQ�
WHDPV��2UDO�
SUHVHQWDWLRQV���6HWWLQJ�
JRDOV�DQG�REMHFWLYHV��
SODQQLQJ��VFKHGXOLQJ�WKH�
ZRUN��6WDNHKROGHU�
HQJDJHPHQW��7HDP�
PHPEHUVKLS�DQG�
OHDGHUVKLS��8VH�RI�GLJLWDO�
WRROV�IRU�JUDSKLFDO�
FRPPXQLFDWLRQ�

8WLOL]DWLRQ�RI�
7HFKQLFDO�DQG�
VFLHQWLILF�NQRZOHGJH��
9DOLGDWLRQ�RI�
SHUIRUPDQFH�WR�
FXVWRPHU�QHHGV�

9DOLGDWLRQ�RI�
SHUIRUPDQFH�WR�
FXVWRPHU�QHHGV�

1RW�UHSRUWHG�

 7RWDO���� 7RWDO���� 7RWDO����� 7RWDO���� 7RWDO���� 7RWDO����
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