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ABSTRACT 
 
$�FDVH�VWXG\�RI� WKH�XVH�RI� UHIOHFWLRQV�ZLWKLQ� WKH�$SSOLHG�SK\VLFV�DQG�HOHFWULFDO�HQJLQHHULQJ�
SURJUDP�DW�/LQN|SLQJ�8QLYHUVLW\�LV�SUHVHQWHG��5HIOHFWLRQV�KDYH�EHHQ�XVHG�IRU�VHYHUDO�\HDUV�
DQG� WKH\�DUH�GRQH�DW� IRXU� VWDJHV� LQ� WKH�SURJUDP�� LQ� WHUPV�RI� UHIOHFWLRQV�DW� WKH�HQG�RI� WKH�
,QWURGXFWRU\�FRXUVH�LQ�\HDU�RQH��GHVLJQ�LPSOHPHQW�H[SHULHQFHV�LQ�\HDU�WKUHH�DQG�ILYH��DQG�D�
UHIOHFWLRQ�GRFXPHQW�WKDW�LV�WKH�ODVW�FRPSRQHQW�RI�WKH�0DVWHU¶V�WKHVLV��,Q�WKH�ILUVW�WKUHH�VWDJHV�
D�SURMHFW�PRGHO�LV�XVHG�WR�VXSSRUW�WKH�SODQQLQJ�DQG�H[HFXWLRQ�RI�WKH�SURMHFW��DQG�LQ�WKH�SURMHFW�
PRGHO� WKH�SURMHFW�ZRUN�HQGV�ZLWK�D� UHIOHFWLRQ�� ,Q� WKH� UHIOHFWLRQ�GRFXPHQW�FRQQHFWHG� WR� WKH�
0DVWHU¶V�WKHVLV�WKH�VWXGHQW�UHIOHFWV�XSRQ�ERWK�WKH�WKHVLV�ZRUN�LWVHOI�DQG�WKH�HQWLUH�HGXFDWLRQ�
SURJUDP��DFFRUGLQJ�WR�WKH�VHFWLRQV�DQG�VXEVHFWLRQV�RI�WKH�&',2�6\OODEXV��7KH�SDSHU�GHVFULEHV�
KRZ�WKH�UHIOHFWLRQV�DUH�LQWHJUDWHG�LQ�WKH�SURJUDP��([SHULHQFHV�IURP�VWXGHQW�SHUVSHFWLYH�DUH�
FROOHFWHG�LQ�D�VPDOO�VFDOH�VWXG\�YLD�LQWHUYLHZV�ZLWK�VWXGHQWV�IURP�\HDU�RQH�DQG�\HDU�ILYH���
�
�
KEYWORDS 
�
5HIOHFWLRQ��OHDUQLQJ��SURMHFW�PRGHO��&',2�6\OODEXV��6WDQGDUGV��������������
�
�
INTRODUCTION AND AIM 
 
5HIOHFWLRQV�IRU�OHDUQLQJ�LV�D�ZLGH�ILHOG��DQG�WKH�OLWHUDWXUH�LQ�WKH�ILHOG�LV�FRPSUHKHQVLYH��7KH�DLP�
RI�WKLV�SDSHU�LV�QRW�WR�JLYH�D�FRPSOHWH�RYHUYLHZ�RI�WKH�DUHD��EXW�WR�SUHVHQW�D�FDVH�VWXG\�RI�KRZ�
UHIOHFWLRQ�LV�D�QDWXUDO�SDUW�LQ�SURMHFW�EDVHG�OHDUQLQJ���,Q�WKH�OLWHUDWXUH�WKH�ZRUN�LQ�.ROE��������
DERXW�H[SHULHQWLDO�OHDUQLQJ�DQG�.ROE¶V�OHDUQLQJ�F\FOH�DV�D�NH\�UHIHUHQFH��7KH�OHDUQLQJ�F\FOH�
FRQVLVWV� RI� WKH� VWDJHV� �L�� &RQFUHWH� H[SHULHQFH�� �LL�� 5HIOHFWLYH� 2EVHUYDWLRQ�� �LLL�� $EVWUDFW�
&RQFHSWXDOL]DWLRQ��DQG� �LY��$FWLYH�([SHULPHQWDWLRQ��6HH�DOVR�*LEEV�DQG�+DEHVKDZ���������
:LWKLQ�WKH�&',2�FRPPXQLW\�WKHUH�DUH�VHYHUDO�UHIHUHQFHV�ZKHUH�UHIOHFWLRQV�LQ�GLIIHUHQW�IRUPV�
KDYH�EHHQ� VWXGLHG��ZKHUH� -XQDLG� HW� DO�� ������� DQG�&RVJURYH� DQG�2¶5HLOO\� ������� DUH� WZR�
H[DPSOHV�� ,Q� DGGLWLRQ�� &KHDK� ������� SUHVHQWV� DQ� H[FHOOHQW� RYHUYLHZ� RI� WKH� ILHOG� ZLWK� DQ�
H[WHQVLYH�OLVW�RI�UHIHUHQFHV�UHODWHG�WR�UHIOHFWLRQV��$OVR��LQ�SURMHFW�EDVHG�DFWLYLWLHV�UHIOHFWLRQ�DW�
WKH�HQG�RI�WKH�SURMHFW�LV�D�VWDQGDUG�ODVW�VWHS��6HH��IRU�H[DPSOH��$QGHUVHQ�DQG�6FKZHQNH��������
DQG�/||Z����������
�
7KH� DLP� RI� WKH� SDSHU� LV� WR� SUHVHQW� D� FDVH� VWXG\� RI� WKH� XVH� UHIOHFWLRQV� WKURXJKRXW� WKH�
HQJLQHHULQJ� HGXFDWLRQ� SURJUDP� $SSOLHG� SK\VLFV� DQG� HOHFWULFDO� HQJLQHHULQJ� DW� /LQN|SLQJ�
8QLYHUVLW\��5HIOHFWLRQV�KDYH�EHHQ�XVHG�IRU�VHYHUDO�\HDUV�LQ�IRXU�VWDJHV�RI�WKH�SURJUDP��7KH�
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ILUVW�UHIOHFWLRQ�LV�GRQH�DW�WKH�HQG�RI�WKH�,QWURGXFWRU\�FRXUVH��VHH�&',2�6WDQGDUG����WKDW�LV�JLYHQ�
GXULQJ�WKH�IDOO�VHPHVWHU�RI�WKH�ILUVW�\HDU�RI�WKH�SURJUDP��5HIOHFWLRQV�WZR�DQG�WKUHH�DUH�LQFOXGHG�
LQ�WKH�GHVLJQ�EXLOG�H[SHULHQFHV��VHH�&',2�6WDQGDUG����LQ�\HDU�WKUHH�DQG�\HDU�ILYH��,Q�WKHVH�
WKUHH�FDVHV�WKH�UHIOHFWLRQ�LV�EDVHG�RQ�WKH�UHIOHFWLRQ�GRFXPHQW�WKDW�LV�SDUW�RI�WKH�/,36��6ZH��
/lWW�,QWHUDNWLY�3URMHNW6W\UQLQJVPRGHOO��SURMHFW�PRGHO��)LQDOO\��WKH�IRXUWK�VWDJH�LV�WKH�UHIOHFWLRQ�
GRFXPHQW�WKDW�LV�D�PDQGDWRU\�SDUW�RI�WKH�0DVWHU¶V�WKHVLV�DW�WKH�HQG�RI�WKH�HGXFDWLRQ�SURJUDP���
7KH�UHIOHFWLRQV�DUH�PDLQO\�GRQH�LQ�FRQQHFWLRQ�ZLWK�SURMHFW�EDVHG�OHDUQLQJ�DFWLYLWLHV��ZKLFK�FDQ�
EH�VHHQ�DV�D�OLPLWDWLRQ��EXW��RQ�WKH�RWKHU�KDQG��LW�FRPHV�LQ�YHU\�QDWXUDOO\�LQ�VXFK�D�OHDUQLQJ�
DFWLYLW\��,Q�DGGLWLRQ�WR�SUHVHQWLQJ�WKH�FDVH�VWXG\��WKH�DLP�LV�DOVR�WR�SUHVHQW�D�VPDOO�VFDOH�VWXG\�
RI�KRZ�WKH�UHIOHFWLRQV�DUH�VHHQ�E\�WKH�VWXGHQWV���
�
7KH�SDSHU�VWDUWV�ZLWK�D�EDFNJURXQG�VHFWLRQ�LQFOXGLQJ�D�VKRUW�RYHUYLHZ�RI�WKH�&',2�IUDPHZRUN�
7KH�IROORZLQJ�VHFWLRQ�IRFXVHV�RQ�KRZ�WKH�IUDPHZRUN�KDV�EHHQ�LPSOHPHQWHG�ZLWKLQ�/LQN|SLQJ�
8QLYHUVLW\�DQG�WKH�$SSOLHG�SK\VLFV�DQG�HOHFWULFDO�HQJLQHHULQJ�SURJUDP��ZLWK�HPSKDVLV�RQ�KRZ�
UHIOHFWLRQV�DUH�XVHG�DW�VHYHUDO�VWDJHV�LQ�WKH�SURJUDP��,Q�WKH�QH[W�VHFWLRQ�VRPH�RXWFRPHV�RI�
LQWHUYLHZV�DQG�VXUYH\V�ZLWK�VWXGHQWV�LQ�\HDU�RQH�DQG�\HDU�ILYH�DUH�SUHVHQWHG��DQG�WKH�QH[W�
VHFWLRQ�FRQWDLQV�VXPPDU\�DQG�VRPH�FRQFOXVLRQV����
�
�
BACKGROUND 
 
The CDIO framework   
�
7KH�IXQGDPHQWDO�DLP�RI�WKH�&',2�IUDPHZRUN�LV�WR�HGXFDWH�VWXGHQWV�ZKR�DUH�³UHDG\�WR�HQJLQHHU´�
DQG�WR�UDLVH�WKH�TXDOLW\�RI�HQJLQHHULQJ�SURJUDPV��6HH�&UDZOH\�HW�DO���������DQG�WKH�ZHE�VLWH�
&',2�,QLWLDWLYH����������7KH�IUDPHZRUN�UHOLHV�RQ�IRXU�NH\�FRPSRQHQWV��

•� $�³GHILQLWLRQ´�RI�WKH�UROH�RI�DQ�HQJLQHHU� 
•� *RDOV�IRU�WKH�GHVLUHG�NQRZOHGJH�DQG�VNLOOV�RI�DQ�HQJLQHHU�OLVWHG�LQ�WKH�GRFXPHQW�WKH�

&',2�6\OODEXV���������ZKLFK�VHUYHV�DV�D�VSHFLILFDWLRQ�RI�OHDUQLQJ�RXWFRPHV�� 
•� *RDOV� IRU� WKH� SURSHUWLHV� RI� WKH� HQJLQHHULQJ� HGXFDWLRQ� SURJUDP� FROOHFWHG� LQ� WKH�

GRFXPHQW�&',2�6WDQGDUGV���������ZKLFK�ZRUN�DV�JXLGHOLQHV�RI�KRZ�WR�GHVLJQ�D�ZHOO�
IXQFWLRQLQJ�HQJLQHHULQJ�HGXFDWLRQ�� 

•� 0HWKRGV�IRU�V\VWHPDWLF�GHYHORSPHQW�DQG�PDQDJHPHQW�RI�HGXFDWLRQ�SURJUDPV� 
$FFRUGLQJ�WR�WKH�&',2�IUDPHZRUN��VHH�&UDZOH\�HW��DO���������SDJH�����WKH�JRDO�RI�HQJLQHHULQJ�
HGXFDWLRQ�LV�WKDW�HYHU\�JUDGXDWLQJ�HQJLQHHU�VKRXOG�EH�DEOH�WR�&RQFHLYH�'HVLJQ�,PSOHPHQW�
2SHUDWH�FRPSOH[�YDOXH�DGGHG�HQJLQHHULQJ�SURGXFWV��SURFHVVHV��DQG�V\VWHPV� LQ�D�PRGHUQ��
WHDP�EDVHG�HQYLURQPHQW��7KLV�IRUPXODWLRQ�FDQ�VHUYH�DV�D�GHILQLWLRQ�SURYLGLQJ�WKH�EDVLV�IRU�WKH�
HQWLUH�&',2�IUDPHZRUN���$GRSWLQJ�WKH�GHILQLWLRQ��LW�LV�QDWXUDO�WR�GHVLJQ�DQG�UXQ�DQ�HQJLQHHULQJ�
HGXFDWLRQ�SURJUDP�ZLWK�WKLV�LQ�IRFXV��7KH�&',2�6\OODEXV�LV�D�OLVW�RI�WKH�GHVLUHG�NQRZOHGJH�DQG�
VNLOOV�RI�D�JUDGXDWHG�HQJLQHHU��9LD�WKH�VXE�VHFWLRQV�DQG�VXE�VXE�VHFWLRQV��WKH�GRFXPHQW�RIIHUV�
DQ�H[WHQVLYH�OLVW�RI�NQRZOHGJH�DQG�VNLOOV��ZKLFK�FDQ�EH�XVHG�WR�VSHFLI\�OHDUQLQJ�RXWFRPHV�RI�
LQGLYLGXDO� FRXUVHV� RU� HGXFDWLRQ� SURJUDPV�� 7KH� &',2� 6WDQGDUGV� ������� LV� D� VHW� RI� WZHOYH�
FRPSRQHQWV� WKDW� DUH� QHFHVVDU\� IRU� GHVLJQLQJ� DQG� UXQQLQJ� DQ� HQJLQHHULQJ� SURJUDP� WKDW�
HQDEOHV�WKH�VWXGHQWV�WR�UHDFK�WKH�GHVLUHG�NQRZOHGJH�DQG�VNLOOV��7KH�&',2�IUDPHZRUN�RIIHUV�D�
YDULHW\� RI� WRROV� IRU� GHYHORSPHQW� DQG� PDQDJHPHQW� RI� HGXFDWLRQ� SURJUDPV�� LQFOXGLQJ� IRU�
H[DPSOH� WKH� VR�FDOOHG�%ODFN�ER[�H[HUFLVH� DQG� WKH�&',2�6\OODEXV� VXUYH\��7KHVH� WRROV� DUH�
GHVFULEHG�LQ�VRPH�GHWDLO�LQ�&UDZOH\�HW�DO�����������
�
�
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CDIO WITHIN THE APPLIED PHYSICS AND ELECTRICAL ENGINEERING PROGRAM 
�
Background 
 
/LQN|SLQJ�8QLYHUVLW\�ZDV�RQH�RI�WKH�IRXU�RULJLQDO�SDUWLFLSDQWV�LQ�WKH�&',2�,QLWLDWLYH��DQG�GXULQJ�
WKH�ILUVW�\HDUV�WKH�HIIRUWV�ZHUH�FRQFHQWUDWHG�WR�WKH�$SSOLHG�SK\VLFV�DQG�HOHFWULFDO�HQJLQHHULQJ�
SURJUDP��*UDGXDOO\�WKH�IUDPHZRUN�ZDV�DSSOLHG�ZLWKLQ�RWKHU�DUHDV��VXFK�DV�(QJLQHHULQJ�ELRORJ\�
DQG� 0HFKDQLFDO� HQJLQHHULQJ�� 6HH� IRU� H[DPSOH� +DOOEHUJ� �������� 7KH� IUDPHZRUN� KDV� EHHQ�
GLVVHPLQDWHG�RXWVLGH� WKH�HQJLQHHULQJ� ILHOG�� DQG� LW� KDV�EHHQ�DSSOLHG� VXFFHVVIXOO\� LQ� WKH� UH�
GHVLJQ�RI�WKH�%DFKHORU¶V�SURJUDP�LQ�ELRPHGLFLQH��DV�UHSRUWHG�LQ�)DKOJUHQ�HW�DO����������$QRWKHU�
H[DPSOH�RI�WKH�ZLGHVSUHDG�XVH�RI�WKH�&',2�IUDPHZRUN�ZLWKLQ�/LQN|SLQJ�8QLYHUVLW\�LV�WKDW�WKH�
&',2� 6\OODEXV� KDV� EHHQ� H[WHQGHG� DQG� DGDSWHG� WR� HQDEOH� IRU� SURJUDPV� LQ�� H�J��� QDWXUDO�
VFLHQFHV�WR�EH�LQFOXGHG��7KH�DGDSWHG�YHUVLRQ��WKH�/L7+�6\OODEXV��LV�D�NH\�FRPSRQHQW�LQ�WKH�
TXDOLW\�V\VWHP��YLD�WKH�XVH�RI�FRXUVH�DQG�SURJUDP�PDWULFHV��DV�UHSRUWHG�LQ�*XQQDUVVRQ�HW�DO��
���������
 
$Q� LPSRUWDQW� RXWFRPH� RI� WKH� UH�GHVLJQ� RI� WKH� $SSOLHG� SK\VLFV� DQG� HOHFWULFDO� HQJLQHHULQJ�
SURJUDP�ZDV� WKDW� D� VHTXHQFH�RI� SURMHFW�EDVHG�FRXUVHV�ZDV� LQWURGXFHG� LQ� WKH�SURJUDP�� LQ�
WHUPV�RI�DQ�,QWURGXFWLRQ�WR�HQJLQHHULQJ��VHH�6WDQGDUG����DQG�GHVLJQ�LPSOHPHQW�H[SHULHQFHV�
LQ�\HDU�WKUHH�DQG�\HDU�IRXU��VHH�6WDQGDUG�����0RUH�GHWDLOHG�GHVFULSWLRQV�RI�WKH�UH�GHVLJQ�DUH�
JLYHQ�LQ�*XQQDUVVRQ�HW�DO����������:LWK�WKH�ELJ�HPSKDVLV�RQ�SURMHFW�EDVHG�GHVLJQ�LPSOHPHQW�
H[SHULHQFHV�LW�ZDV�IRXQG�PRWLYDWHG�WR�GHYHORS�D�FRPPRQ�SURMHFW�PRGHO��DQG�WKLV�HIIRUW�UHVXOWHG�
LQ�WKH�/,36�PRGHO��ZKLFK�LV�D�SURMHFW�PRGHO�DGDSWHG�IRU�HGXFDWLRQDO�XVH��6HH�WKH�ZHEVLWH�/,36�
�������DQG�6YHQVVRQ�DQG�.U\VDQGHU����������,Q�WKH�/,36�PRGHO�WKH�SURMHFW�ZRUN�LV�VSOLW�LQWR�
WKH� WKUHH�SKDVHV�%HIRUH��'XULQJ�� DQG�$IWHU�ZLWK� WROOJDWHV�EHWZHHQ� WKH�SKDVHV��7KH�%HIRUH�
SKDVH�VWDUWV� IURP�D�SURMHFW�GLUHFWLYH�ZLWK�D��UDWKHU�YDJXH��GHVFULSWLRQ�RI�ZKDW� WKH�FXVWRPHU�
ZDQWV�WR�KDYH�GHYHORSHG��7KH�PDLQ�WDVNV�IRU�WKH�VWXGHQW�WHDP�GXULQJ�WKH�%HIRUH�SKDVH�LV�WR�
LQWHUSUHW�WKH�SURMHFW�GLUHFWLYH�DQG�IRUPXODWH�D�UHTXLUHPHQW�VSHFLILFDWLRQ�DQG�WR�ZULWH�D�SURMHFW�
SODQ�DQG�D� WLPH�SODQ��$IWHU�DSSURYDO��DW� WKH�GHFLVLRQ�SRLQW� WZR�� WKH� WHDP�HQWHUV� WKH�'XULQJ�
SKDVH�DQG�WKH�DFWXDO�GHVLJQ�DQG�LPSOHPHQW�ZRUN�VWDUWV��7KH�ZRUN��ZKLFK�RIWHQ�LQFOXGHV�VHYHUDO�
LWHUDWLRQV��OHDGV�WR�WKH�GHFLVLRQ�SRLQW�ILYH��ZKLFK�OHDGV�WR�WKH�$IWHU�SKDVH�LQ�ZKLFK�WKH�WHDP�LV�
DOORZHG�WR�GHOLYHU�WKH�UHVXOWV��7KH�UHIOHFWLRQ�LV�D�EXLOW�LQ�HYDOXDWLRQ�VWHS�DIWHU�WKH�GHOLYHU\�RI�WKH�
SURMHFW�UHVXOW�DW�WKH�HQG�RI�WKH�$IWHU�SKDVH��7KH�PDLQ�VHFWLRQV�LQ�WKH�UHIOHFWLRQ�GRFXPHQW�DUH�
7LPH�UHSRUW��)XOILOOPHQW�RI�WKH�JRDO��DQG�6XPPDU\�RI�WKH�WKUHH�PRVW�LPSRUWDQW�H[SHULHQFHV��
ZKHUH� WKH� ODVW� VHFWLRQ� FRQWDLQV� WKH� VXEVHFWLRQ�7KH� WKUHH�PRVW� LPSRUWDQW� H[SHULHQFHV� DQG�
*RRG�DGYLFH�WR�WKRVH�ZKR�DUH�JRLQJ�WR�SHUIRUP�D�VLPLODU�SURMHFW��$�WHPSODWH�IRU�WKH�GRFXPHQW�
LV�IRXQG�YLD�/,36���������DQG�WKH�WDEOH�RI�FRQWHQWV�RI�WKH�GRFXPHQW�LV�JLYHQ�LQ�$SSHQGL[�%���
 
Introductory Course   
 
7KH� GHYHORSPHQW� RI� WKH� LQWURGXFWRU\� FRXUVH� (QJLQHHULQJ� SURMHFW� �6ZH�� ,QJHQM|UVSURMHNW��
VWDUWHG�DOPRVW�LPPHGLDWHO\�DIWHU�WKDW�WKH�&',2�,QLWLDWLYH�KDG�EHHQ�ODXQFKHG��DQG�WKH�FRXUVH�
ZDV�JLYHQ�IRU�WKH�ILUVW�WLPH�GXULQJ�WKH�IDOO�VHPHVWHU�������7KH�VWUXFWXUH�DQG�RUJDQL]DWLRQ�RI�WKH�
FRXUVH�LV�GHVFULEHG�LQ�VRPH�GHWDLO�LQ�%R[�����LQ�&KDSWHU���RI�&UDZOH\�HW�DO����������7KH�FRXUVH�
HQFRPSDVVHV���(&76�FUHGLWV��DQG�LW�FRQVLVWV�RI�WKH�WKUHH�PDLQ�SDUWV�OHFWXUHV�DQG�VHPLQDUV��
SURMHFW� ZRUN�� DQG�SURMHFW� FRQIHUHQFH� UHVSHFWLYHO\�� 7KH� SURMHFW� ZRUN� LV� FDUULHG� RXW� XVLQJ� D�
VXEVHW�RI�WKH�VWHSV�DQG�GRFXPHQWV�LQ�WKH�/,36�SURMHFW�PRGHO��DQG�WKH�NH\�GRFXPHQWV�DUH�WKH�
UHTXLUHPHQW� VSHFLILFDWLRQ�� WKH� SURMHFW� DQG� WLPH� SODQ�� WKH� WHFKQLFDO� GRFXPHQWDWLRQ�� DQG� WKH�
UHIOHFWLRQ�GRFXPHQW��7KH�VWXGHQW�WHDPV��QRUPDOO\�VL[�VWXGHQWV��DUH�SXW�WRJHWKHU�E\�WKH�FRXUVH�
PDQDJHPHQW��ZKLOH�RWKHU�DSSURDFKHV�IRU�IRUPLQJ�WKH�WHDPV�DUH�XVHG�LQ�FRXUVHV�ODWHU�LQ�WKH�
SURJUDP���

�
��



3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��KRVWHG�E\�1718��7URQGKHLP��1RUZD\��-XQH���������������
�

6WXGHQW�LQWHUYLHZV�
'XULQJ�IDOO�VHPHVWHU�RI������WKH�(QJLQHHULQJ�SURMHFW�FRXUVH�KDG�����SDUWLFLSDWLQJ�VWXGHQWV��
7KH�VWXGHQWV�FDPH�IURP�WKH�$SSOLHG�SK\VLFV�DQG�HOHFWULFDO�HQJLQHHULQJ��<��DQG�WKH�%LRPHGLFDO�
HQJLQHHULQJ��0('��SURJUDP��7KH�FRXUVH�LV�FRQVWUXFWHG�DURXQG����GLIIHUHQW�SURMHFWV�DQG�WKH�
VWXGHQWV�DUH�VSOLW� LQWR����JURXSV��FRQVLVWLQJ�RI�����VWXGHQWV�JURXS��7KUHH�VWXGHQWV�IURP�WKH�
GLIIHUHQW�FODVVHV�SDUWLFLSDWLQJ�LQ�WKUHH�GLIIHUHQW�SURMHFWV�ZKHUH�LQWHUYLHZHG��7KH�LQWHUYLHZ�ZDV�
FDUULHG�RXW�E\�HPDLO�XVLQJ�D�TXHVWLRQQDLUH��DQG�WKH�DQVZHUV�DUH�VXPPDUL]HG�EHORZ���
�
3URFHVV�IRU�ZULWLQJ�WKH�GRFXPHQW��FRUUHVSRQGLQJ�WR�TXHVWLRQV���±���LQ�$SSHQGL[�$��
)RU�VRPH�VWXGHQWV�WKLV�ZDV�WKH�ILUVW�WLPH�WKH\�PHW�D�UHIOHFWLRQ�GRFXPHQW��EXW�RQH�VWXGHQW�KDG�
ZRUNHG�ZLWK�D�VLPLODU�GRFXPHQW�LQ�KLJK�VFKRRO��$OO�JURXSV�ZURWH�WKH�GRFXPHQW�WRJHWKHU��ZLWK�
VRPH�GHOHJDWLRQ�DPRQJ�WKH�JURXS�PHPEHUV��7KRXJKWV�DQG�FRPPHQWV�IURP�DOO�VWXGHQWV�LQ�DOO�
WKUHH�JURXSV�ZHUH�DGGHG�LQ�WKH�GRFXPHQW�ZKHUH�WKH\�WRJHWKHU�ZURWH�WKH�UHIOHFWLRQ�GRFXPHQW��
7KH�JURXSV�VSHQG�EHWZHHQ�����KRXUV�LQ�ZULWLQJ�WKH�GRFXPHQW��
�
%HQHILW�LQ�ZULWLQJ�WKH�UHIOHFWLRQ�GRFXPHQW��VHH�TXHVWLRQV������LQ�$SSHQGL[�$��
$OO�VWXGHQWV�DSSUHFLDWHG�ZULWLQJ� WKH�UHIOHFWLRQ�GRFXPHQW�� ,W�JDYH� WKHP�WKH�FKDQFH� WR�UHIOHFW�
RYHU�QHZ�H[SHULHQFHV��,W�ZDV�FOHDU�IRU�VRPH�WKDW�WKHLU�YLHZ�RI�WKH�SURMHFW�GLIIHUHG�IURP�KRZ�
RWKHU�VWXGHQWV�LQ�WKH�VDPH�JURXS�H[SHULHQFHG�LW��DQG�WKLV�KHOSHG�WKHP�XQGHUVWDQG�WKDW�JURXS�
G\QDPLF�LV�D�YHU\�FRPSOH[�SURFHVV�DQG�YHU\�LPSRUWDQW�IRU�D�VXFFHVVIXO�RXWFRPH��7KH�ZULWLQJ�
RI�WKH�GRFXPHQW�DOVR�PDGH�D�YHU\�GHILQHG�HQGLQJ�RI�WKH�SURMHFW�FRXUVH��LW�³FORVHG�WKH�EDJ´�DV�
RQH�VWXGHQW�VDLG����
�
8VH�RI�WKH�/,36�UHIOHFWLRQ�WHPSODWH��VHH�TXHVWLRQ�������LQ�$SSHQGL[�$��
:ULWLQJ�WKH�UHIOHFWLRQ�GRFXPHQW�FRPHV�ZLWK�VRPH�FKDOOHQJHV��,W�FDQ�EH�QRWHG�WKDW�VWXGHQWV�
ILQG� LW� GLIILFXOW� WR� FRUUHODWH� WKH� WLPH� VSHQW� LQ� WKH� SURMHFW� ZLWK� WKH� HVWLPDWHG� WLPH�� 7KLV� LV�
XQGHUVWDQGDEOH�VLQFH�ORJJLQJ�RI�ZRUNLQJ�KRXUV�LV�PRVWO\�QHZ�IRU�PRVW�ILUVW�\HDU�VWXGHQWV��2QH�
JURXS�WKRXJKW�LW�ZDV�GLIILFXOW�WR�UHPHPEHU�HDUO\�FKDOOHQJHV�ZKHQ�WKH�GRFXPHQW�ZDV�ZULWWHQ�
VLQFH�VHYHUDO�PRQWKV�KDG�SDVVHG�LQ�WKH�SURMHFW��2QH�JURXS�WKRXJKW�LW�ZDV�GLIILFXOW�LQ�ZULWLQJ�RQ�
KRZ�WR�XVH�WKH�/,36�PRGHO�VLQFH�WKH\�IHOW�³WKH\�GLGQ�W�XVH�LW´��7KLV�FDQ�SDUWO\�EH�H[SODLQHG�WKDW�
DPRQJ� WKH� ��� WHDFKHUV� LQYROYHG� LQ� WKH� GLIIHUHQW� SURMHFWV�� WKH� XVH� DQG� HPSKDVL]H� LQ�
LPSOHPHQWLQJ� WKH� /,36� PRGHO� GLIIHUV�� 6RPH� DUH� YHU\� DFFXUDWH� ZKHUHDV� VRPH� DUH� PRUH�
³UHOD[HG´�� DQG� WKLV� KLJKOLJKWV� D� SUREOHP� PDQDJLQJ� D� FRXUVH� ZLWK� PRUH� WKDQ� ��� WHDFKHUV�
LQYROYHG��
�
,QGLYLGXDO�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQV���±���LQ�$SSHQGL[�$��
$OO�VWXGHQWV��H[FHSW�RQH�JURXS��WKRXJKW�LW�DOVR�FRXOG�EH�JRRG�WR�ZULWH�DQ�LQGLYLGXDO�UHIOHFWLRQ�
GRFXPHQW�DV�ZHOO��2QH�DVSHFW�RI�WKLV�WKDW�ZDV�PHQWLRQHG�ZDV�WKDW�WKRXJKWV�DQG�LGHDV�FRXOG�
EH� YHQWLODWHG� ZLWKRXW� DQ\� LQIOXHQFH� IURP� RWKHU� JURXS� PHPEHUV�� 7KLV� FRXOG� EH� YDOXDEOH�
HVSHFLDOO\�LI�WKH�JURXS�GLGQ�W�ZRUN�LQ�DQ�HIILFLHQW�ZD\��7KH�JURXS�WKDW�GLGQ�W�VHH�D�EHQHILW�ZLWK�
DQ�LQGLYLGXDO�UHIOHFWLRQ�GRFXPHQW�KDG�D�YHU\�JRRG�JURXS�G\QDPLF�DQG�WKH\�ZHUH�YHU\�PXFK�LQ�
DJUHHPHQW�ZLWK�HDFK�RWKHU��0RVW�VWXGHQWV�DOVR�VDZ�WKH�EHQHILW�RI�ZULWLQJ�D�UHIOHFWLRQ�GRFXPHQW�
HDUOLHU�LQ�WKH�FRXUVH��PLGZD\�WKURXJK��,W�ZDV�FRQVLGHUHG�WR�LQFUHDVH�PRWLYDWLRQ�ZLWKLQ�WKH�JURXS�
EXW�DOVR�JLYH�WKH�SRVVLELOLW\�WR�SHUIRUP�FKDQJHV�ZKLOH�WKH�SURMHFW�ZDV�UXQQLQJ���
�
&RQWLQXRXV�JURXS�EDVHG�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQ���������LQ�$SSHQGL[�$��
:KHQ�DVNHG� LI� WKH\� LQ�D�³VWUXFWXUDO�ZD\´�KDG�UHIOHFWHG�RYHU� WKH�JURXSV¶�ZRUN� WKH\�VDLG� WKDW�
GXULQJ�WKHLU�ZHHNO\�PHHWLQJV��ZKHUH�QRWHV�ZHUH�ZULWWHQ��WKH\�XVXDOO\�UHIOHFWHG�RYHU�ZKDW�KDG�
EHHQ�DFFRPSOLVKHG�GXULQJ�WKH�ODVW�ZHHN�DV�ZHOO�DV�KRZ�WKH�ODVW�PHHWLQJ�KDG�EHHQ��$OWKRXJK�
RQH�JURXS�PHQWLRQHG�WKDW�WKH\�³GLGQ¶W�ZRUN�LQ�D�VWUXFWXUHG�ZD\´�WKH\�VWLOO�KDG�PHHWLQJV�ZLWK�
QRWHV��VR�LQ�WKLV�VHQVH�WKH\�GLG�ZRUN�DFFRUGLQJO\�ZLWKRXW�UHDOO\�UHIOHFWLQJ�RYHU�LW���
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�
)XWXUH�EHQHILW�IURP�ZULWLQJ�D�UHIOHFWLRQ�GRFXPHQW��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
:KHQ�DVNHG�LI�WKH\�WKRXJKW�WKH�UHIOHFWLRQ�GRFXPHQW�ZRXOG�LPSURYH�WKHLU�ZRUN�LQ�IXWXUH�FRXUVHV��
WKH\�DOO�DJUHHG��7KH\�DOO�UHIOHFWHG�RYHU�SUREOHPV�DQG�HUURUV�WKH\�GLG�GXULQJ�WKH�SURMHFW��DQG�
WKH\�DOO�VDZ�WKH�EHQHILW�RI�UHIOHFWLQJ�RYHU�WKLV�DQG�XVH�WKLV�NQRZ�KRZ�LQ�WKHLU�IXWXUH�ZRUN��7R�
VSHQG�WLPH�VR�HYHU\ERG\�DJUHHV�DQG�NQRZV�ZKDW�WR�GR�DV�ZHOO�DV�WR�PRYH�WKH�SURMHFW�IRUZDUG��
DOWKRXJK� WKH\�JRW� VWXFN� LQ� VSHFLILF� GHWDLOV�ZDV�DQ� LPSRUWDQW� OHVVRQ� IRU� RQH�JURXS��$V�RQH�
VWXGHQW�ZURWH�³7KH�FRQVHTXHQFH�RI�QRW�GRLQJ�\RXU�MRE�LV�WKDW�LW�ODWHU�RQ�ZLOO�FRPH�DQG�KLW�\RX�´�
�
5HIOHFWLRQ�GRFXPHQW�YHUVXV�FRXUVH�HYDOXDWLRQ��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
7KH� VWXGHQWV�ZULWH� RQH� FRPPRQ� UHIOHFWLRQ�GRFXPHQW� DQG�RQH� LQGLYLGXDO� FRXUVH�HYDOXDWLRQ�
�DUUDQJHG�VHSDUDWHO\�E\�/LQN|SLQJ�8QLYHUVLW\���7KH\�DOO�WKRXJKW�WKH�UHIOHFWLRQ�GRFXPHQW�ZDV�
PRUH�GHWDLOHG�DQG�JDYH�EHWWHU� IHHGEDFN� WR� WKHP��ERWK�DV� LQGLYLGXDOV�DQG�DV�D�JURXS��7KH�
JHQHUDO�FRXUVH�HYDOXDWLRQ�ZDV�FRQVLGHUHG�PRUH�JHQHUDO�DQG�PRUH�IRFXVHG�RQ�KRZ�WKH�FRXUVH�
LV�VWUXFWXUHG��VHPLQDUV��ZRUNLQJ�HQYLURQPHQW��HTXDOLW\�HWF���ZKHUHDV�WKH�UHIOHFWLRQ�GRFXPHQW�
SHQHWUDWHG�WKHLU�ZRUN�LQ�WKHLU�GHGLFDWHG�SURMHFW��
�
$GYLFH�IRU�QH[W�\HDU�VWXGHQWV��FRUUHVSRQGLQJ��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
:KHQ� WKH�VWXGHQWV�DUH�DVNHG�ZKDW� WKHLU�PRVW� LPSRUWDQW�DGYLFH� IRU�QH[W�\HDU¶V�VWXGHQWV� LV��
WKHUH�DUH�D�IHZ�FRPPRQ�WKRXJKWV�WKDW�DUH�PHQWLRQHG��0DNH�WKH�JURXS�ZRUN�HIILFLHQWO\��JURXS�
G\QDPLF��DQG�GLYLGH�WKH�ZRUN�ZLWKLQ�WKH�JURXS��VWDUW�ZRUN�HDUO\�LQ�WKH�SURMHFW�DQG�XVH�WKH�VNLOO�
DQG�NQRZ�KRZ�IURP�WKH�VXSHUYLVRU��/L8�WHDFKHU���/HW�LW�WDNH�WLPH�IRU�HYHU\ERG\�WR�ILQG�WKHLU�UROH�
DQG�OLVWHQ�WR�ZKDW�DOO�JURXS�PHPEHUV�KDYH�WR�VD\��
�
Bachelor’s Project�
�
7KH�RULJLQ�RI�WKLV�GHVLJQ�LPSOHPHQW�H[SHULHQFH�LV�WKH�SURMHFW�FRXUVH�LQ�HOHFWURQLFV�WKDW�ZDV�
GHYHORSHG�DQG�ODXQFKHG�GXULQJ�WKH�ILUVW�\HDUV�RI�WKH�&',2�,QLWLDWLYH��$�WKRURXJK�SUHVHQWDWLRQ�
RI�WKH�FRXUVH�LV�JLYHQ�LQ�6YHQVVRQ�DQG�*XQQDUVVRQ���������DQG��DV�FDQ�EH�VHHQ�LQ�WKH�SDSHU��
WKH�FRXUVH�KDV�EHHQ�YHU\�DSSUHFLDWHG�E\� WKH�VWXGHQWV�HYHU�VLQFH� WKH�VWDUW��'XULQJ� WKH� ILUVW�
\HDUV�WKH�FRXUVH�FRPSULVHG���(&76�FUHGLWV��DQG�EHFDXVH�RI�WKH�%RORJQD�SURFHVV�WR�FRXUVH�
ZDV�DW�D�ODWHU�VWDJH�H[WHQGHG�WR�D����(&76�%DFKHORU¶V�SURMHFW��,Q�WKH�H[SDQVLRQ�D�PRGXOH�ZLWK�
HQJLQHHULQJ� HWKLFV� ZDV� LQWURGXFHG�� $OVR�� D� SUH�VWXG\� RI� D� VXE�WRSLF� RI� WKH� SURMHFW�
�FRPPXQLFDWLRQ��FRQWURO��RU�VHQVRUV��ZDV�DGGHG�DV�D�SUHSDUDWLRQ�VWHS�EHIRUH�WKH�DFWXDO�SURMHFW��
$OVR��WKH�FRPSOH[LW\�RI�WKH�SURMHFW�WDVN�ZDV�LQFUHDVHG��$W�WKH�VDPH�WLPH�D�%DFKHORU¶V�SURMHFW�
LQ�SK\VLFV�ZDV�GHYHORSHG�DQG�LQWURGXFHG��WR�D�ODUJH�H[WHQW�IROORZLQJ�WKH�VWUXFWXUH�RI�WKH�RQH�
LQ�HOHFWURQLFV��$OVR�� LQ�WKHVH�SURMHFWV�WKH�UHIOHFWLRQ�GRFXPHQW� LV�XVHG�H[WHQVLYHO\��EXW�VLQFH�
WKLV�SURMHFW�UXQV�RYHU�WKH�VSULQJ�VHPHVWHU�LW�LV�QRW�LQFOXGHG�LQ�WKLV�VWXG\���
�
Design-Implement Experiences in Year Five 
�
2QH�PRUH� UHVXOW� RI� WKH� &',2� ,QLWLDWLYH� ZDV� WKDW� D� VHW� RI� GHVLJQ�LPSOHPHQW� FRXUVHV� ZHUH�
LQWURGXFHG�LQ�WKH�SURJUDP��DQG�WKHUH�DUH�QRZ�HLJKW�GLIIHUHQW�FRXUVHV�IRU�WKH�VWXGHQWV�WR�FKRRVH�
IURP�GHSHQGLQJ�RQ�ZKLFK�VSHFLDOL]DWLRQ�WKH\�KDYH�FKRVHQ��6RPH�HDUO\�GHVFULSWLRQV�RI�FRXUVHV�
DQG�SURMHFW�RXWFRPHV�DUH�JLYHQ� LQ�(QTYLVW�HW�DO�� �������DQG�.DUOVVRQ�HW�DO�� ��������$�PRUH�
UHFHQW� H[DPSOH� LV� SUHVHQWHG� LQ� /DUVVRQ� HW� DO�� ������� ZKHUH�0DVVLYH�0,02� WHFKQLTXH� IRU�
PRELOH� WHOHFRPPXQLFDWLRQ� ZDV� WHVWHG� LQ� SUDFWLFH� XVLQJ� VRXQG� ZDYHV�� $W� WKH� WLPH� RI� WKH�
%RORJQD�SURFHVV�WKH�FRXUVHV�H[SDQGHG�LQ�VL]H��DQG�DW�WKH�VDPH�WLPH�HQWUHSUHQHXUVKLS�ZDV�
LQWURGXFHG�LQWR�WKH�FRXUVHV��DV�GHVFULEHG�LQ�*XQQDUVVRQ�HW�DO����������7KH�FRXUVHV�JLYH����
(&76�FUHGLWV��ZKHUH���(&76�FRUUHVSRQG�WR�WKH�WHFKQLFDO�FRQWHQWV�DQG���(&76�DUH�JLYHQ�IRU�
WKH�HQWUHSUHQHXUVKLS�SDUW��7KLV�SDSHU�IRFXVHV�RQ�WKH�$XWRPDWLF�FRQWURO�SURMHFW�FRXUVH��ZKLFK�
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LV�WKH�ODUJHVW�LQ�WHUPV�RI�QXPEHU�RI�VWXGHQWV�ZLWK�DSSUR[LPDWHO\����VWXGHQWV�HDFK�\HDU��,W�LV�
WDNHQ�E\�WKH�VWXGHQWV�LQ�\HDU�ILYH�DV�WKH�ODVW�FRXUVH�EHIRUH�WKH�0DVWHU¶V�WKHVLV�SURMHFW��7KLV�
LQFUHDVHV�WKH�SUDFWLFDO�LPSRUWDQFH�RI�WKH�UHIOHFWLRQ�GRFXPHQW�VLQFH�WKH�FRQFOXVLRQV�FDQ�EH�RI�
XVH� LQ� WKH� FRPLQJ� 0DVWHU¶V� WKHVLV�� 0RVW� RI� WKH� SURMHFWV� LQ� WKLV� FRXUVH� DUH� FDUULHG� RXW� LQ�
FROODERUDWLRQ�ZLWK�DQ�H[WHUQDO�VWDNHKROGHU��L�H���D�FRPSDQ\�RU�UHVHDUFK�LQVWLWXWH���
�
6WXGHQW�LQWHUYLHZ�
,Q�WKLV�FDVH�DQ�LQWHUYLHZ�ZDV�FDUULHG�RXW�RQ�VLWH�ZLWK�RQH�RI�WKH�SURMHFW�WHDPV��7KH�WHDP�ZDV�
VHOHFWHG�DV�RQH�RI�WKRVH�FRQVLVWLQJ�RI�VWXGHQWV�IURP�GLIIHUHQW�SURJUDPV��7KH�GLIIHUHQW�SURJUDPV�
UHSUHVHQWHG� LQ� WKH� JURXS� ZHUH� 0HFKDQLFDO� HQJLQHHULQJ�� $SSOLHG� SK\VLFV� DQG� HOHFWULFDO�
HQJLQHHULQJ�� DQG� &RPSXWHU� VFLHQFH� DQG� HQJLQHHULQJ�� 7KH� GLVFXVVLRQ� ZDV� EDVHG� RQ� WKH�
TXHVWLRQV�LQ�$SSHQGL[�$��DQG�WKH�DQVZHUV�DQG�GLVFXVVLRQV�DUH�VXPPDUL]HG�DV�IROORZV���
�
3URFHVV�IRU�ZULWLQJ�WKH�GRFXPHQW��FRUUHVSRQGLQJ�WR�TXHVWLRQV���±���LQ�$SSHQGL[�$��
7KH�H[SHULHQFH�ZDV�VRPHZKDW�GLIIHUHQW�GHSHQGLQJ�RQ�ZKLFK�SURJUDP�WKH�VWXGHQWV�IROORZ��DQG�
ZKHWKHU� WKH� /,36� WHPSODWH� RU� VRPH� RWKHU� WHPSODWH� KDV� EHHQ� XVHG�� ,Q� RQH� SURJUDP� WKH�
UHIOHFWLRQ� DIWHU� WKH�%DFKHORU¶V� SURMHFW�ZDV� SHUIRUPHG� DV� DQ� LQGLYLGXDO� UHIOHFWLRQ�� 6LQFH� WKH�
ZULWLQJ�KDV�EHHQ�VWUDLJKWIRUZDUG�LQ�WKH�ILIWK�\HDU¶V�FRXUVH�WKH�SUHYLRXV�H[SHULHQFH�KDV�QRW�EHHQ�
WKDW�LPSRUWDQW��$SSUR[LPDWHO\���±���KRXUV�ZHUH�VSHQW�RQ�ZULWLQJ�WKH�UHIOHFWLRQ�GRFXPHQW�DQG�LW�
ZDV�SHUIRUPHG�VHTXHQWLDOO\�DPRQJ�WKH�VWXGHQWV��7KH�ZULWLQJ�ZDV�WR�VRPH�H[WHQW�GLVWULEXWHG�
DFFRUGLQJ� WR� WKH� VXE�SURMHFWV�� )LQDOO\�� WKH� HQWLUH� JURXS� FDPH� WRJHWKHU� DQG� ILQDOL]HG� WKH�
GRFXPHQW��

%HQHILW�E\�ZULWLQJ�WKH�UHIOHFWLRQ�GRFXPHQW��VHH�TXHVWLRQV������LQ�$SSHQGL[�$��
,W� KDV� EHHQ� DQ� RSSRUWXQLW\� WR� H[FKDQJH� DQG� FRPSDUH� H[SHULHQFHV� DQG� UHIOHFWLRQV� DQG� WR�
VWUXFWXUH�WKH�WKRXJKWV�DQG�WR�UHPHPEHU��
�
8VH�RI�WKH�/,36�UHIOHFWLRQ�WHPSODWH��VHH�TXHVWLRQ�������LQ�$SSHQGL[�$��
6RPH��SDUWO\�RYHUODSSLQJ��SDUWV�ZHUH�PHUJHG��DQG�VRPH�SDUW�ZDV�UHPRYHG��7KH�PRVW�GLIILFXOW�
SDUW�ZDV�WR�GHVFULEH�WKH�DFKLHYHPHQWV�VLQFH��IRU�WKLV�JURXS��WKH�PDLQ�JRDO�RI�WKH�SURMHFW�ZDVQ¶W�
UHDFKHG��DQG�WR�EDODQFH�WKH�GLVDSSRLQWPHQW�RYHU�WKLV�ZLWK�GHVFULSWLRQV�RI�WKH�VXE�JRDOV�WKDW�
ZHUH�DFKLHYHG����

,QGLYLGXDO�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQV�������LQ�$SSHQGL[�$��
7KH�EHQHILW�RI�DQ�LQGLYLGXDO�GRFXPHQW�ZRXOG�SUREDEO\�QRW�KDYH�EHHQ�WKDW�PXFK�LQ�RXU�FDVH��
7KH�FROODERUDWLRQ�LQ�WKH�WHDP�ZRUNHG�YHU\�ZHOO��DQG�WKH�WHDP�PHPEHUV�KDG�VLPLODU�OHYHOV�RI�
DPELWLRQ�� �0D\EH� LQ�FDVH� WKHUH�KDG�EHHQ�SUREOHPV� LQ� WKH� WHDP�DQG� LI� LW�ZRXOG�KDYH�EHHQ�
FRQVWUXFWLYH� 
�
&RQWLQXRXV�JURXS�EDVHG�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQ���������LQ�$SSHQGL[�$��
7KH�ZHHNO\�SURMHFW�PHHWLQJV�KDYH�VHUYHG�WKLV�SXUSRVH��HYHQ�WKRXJK�WKH�UHIOHFWLRQV�DQG�LWHPV�
KDYHQ¶W�EHHQ�ZULWWHQ�GRZQ��7KH�GLVFXVVLRQV�GXULQJ�WKH�ZHHNO\�PHHWLQJV�KDYH��IRU�H[DPSOH��
OHG� WR� GHFLVLRQV� DERXW� FRQWDFWV� ZLWK� WKH� VXSHUYLVRU� RU� FXVWRPHU� FRQFHUQLQJ� UHYLVHG�
UHTXLUHPHQWV��6LQFH�WKHUH�LV�DOUHDG\�D�VXEVWDQWLDO�DPRXQW�RI�GRFXPHQWDWLRQ�LQ�WKH�SURMHFW�DQG�
UHIOHFWLRQV�DUH�GRQH�YLD�WKH�ZHHNO\�PHHWLQJV��LW�LV�KDUG�WR�PRWLYDWH�RQH�DGGLWLRQDO�GRFXPHQW���

)XWXUH�EHQHILW�IURP�ZULWLQJ�D�UHIOHFWLRQ�GRFXPHQW��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
'LIILFXOW� WR�VD\��EXW�RQH� LPSRUWDQW�H[SHULHQFH�GRFXPHQWHG� LQ� WKH�UHIOHFWLRQ�GRFXPHQW� LV� WKH�
GLIILFXOW\�LQ�VHWWLQJ�XS�JRDOV�DQG�WKH�LPSRUWDQFH�RI�IRUPXODWLQJ�VXE�JRDOV��$OVR��WKH�LPSRUWDQFH�
RI�ZULWLQJ�GRZQ�H[SHULHQFHV�DQG�UHIOHFWLRQV����
�
5HIOHFWLRQ�GRFXPHQW�YHUVXV�FRXUVH�HYDOXDWLRQ��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
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7KH�FRXUVH�HYDOXDWLRQ�LV�HQWLUHO\�IRU�WKH�FRXUVH�PDQDJHPHQW��EXW�WKH�UHIOHFWLRQ�GRFXPHQW�LV�
SULPDULO\�IRU�WKH�WHDP�DQG�WHDP�PHPEHUV��0D\EH����±�����*RRG�WR�KDYH�LW�DV�D�PDQGDWRU\�
DFWLYLW\���

�
6XUYH\��
�
,Q�DGGLWLRQ�WR�WKH�LQWHUYLHZV��D�TXHVWLRQQDLUH�ZDV�VHQW�RXW�WR�DOO�VWXGHQWV�LQ�WKH�FRXUVH��DQG���
���UHSOLHV�ZHUH�UHFHLYHG�DQG�WKRVH�DUH�VXPPDUL]HG�EHORZ��
�
3URFHVV�IRU�ZULWLQJ�WKH�GRFXPHQW��VHH�TXHVWLRQV���±���LQ�$SSHQGL[�$��
$OO�VWXGHQWV�WKDW�UHSOLHG�KDYH�SUHYLRXVO\�ZULWWHQ�D�UHIOHFWLRQ�GRFXPHQW��7KH�EHQHILW�RI�WKLV�SULRU�
H[SHULHQFH�ZDV�PDLQO\�LQGLFDWHG�DV�QHXWUDO��DSDUW�IURP�WZR�SRVLWLYH�DQG�WZR�QHJDWLYH�DQVZHUV��
�
,QGLYLGXDO�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQV�������LQ�$SSHQGL[�$��
5HJDUGLQJ� LQGLYLGXDO� UHIOHFWLRQV�� WKH�RSLQLRQ�DPRQJ�WKH�VWXGHQWV� LV�GLYLGHG��ZLWK�KDOI�RI� WKH�
JURXS�SRVLWLYH�DQG�KDOI�RI�WKH�JURXS�QHJDWLYH��$PRQJ�WKRVH�ZKR�DUH�QHJDWLYH��WKH�PDMRULW\�DUH�
VWURQJO\�QHJDWLYH��:KHQ�LW�FRPHV�WR�REWDLQLQJ�LQGLYLGXDO�IHHGEDFN��WKH�VWXGHQWV�DUH�OHDQLQJ�LQ�
WKH�SRVLWLYH�GLUHFWLRQ��ZLWK�WKUHH�QHXWUDO�DQG�ILYH�ZHDNO\�SRVLWLYH��2QH�LV�VWURQJO\�SRVLWLYH�DQG�
WZR�VWURQJO\�QHJDWLYH��
�
&RQWLQXRXV�JURXS�EDVHG�UHIOHFWLRQ�DQG�IHHGEDFN��VHH�TXHVWLRQ���������LQ�$SSHQGL[�$��
7KH�PDMRULW\��L�H���HLJKW�VWXGHQWV�DJUHH�WR�WKDW�WKHUH�KDV�DOUHDG\�SUHYLRXVO\�EHHQ�SHUIRUPHG�
VWUXFWXUHG�UHIOHFWLRQ�DERXW�WKH�ZRUN�RI�WKH�JURXS��ZKLOH�ILYH�GR�QRW�UHFRJQL]H�WKLV��1LQH�VWXGHQWV�
EHOLHYH�WKDW�LW�ZRXOG�KDYH�EHHQ�EHQHILFLDO�WR�SHUIRUP�D�UHIOHFWLRQ�DOUHDG\�KDOIZD\�WKURXJK�WKH�
FRXUVH��RQH�LV�QHXWUDO��DQG�WKUHH�DUH�QHJDWLYH�WR�WKLV�VXJJHVWLRQ��
�
)XWXUH�EHQHILW�IURP�ZULWLQJ�D�UHIOHFWLRQ�GRFXPHQW��VHH�TXHVWLRQ����LQ�$SSHQGL[�$��
2QO\� WKUHH� VWXGHQWV� GLVDJUHH� WR� WKDW� ZULWLQJ� WKH� UHIOHFWLRQ� GRFXPHQWV� LQ� WKLV� DQG� SUHYLRXV�
FRXUVHV�ZLOO�KHOS�WR�LPSURYH�WKH�ZRUN�LQ�IXWXUH�FRXUVHV�SURMHFWV��7KH�PDMRULW\��VHYHQ��VWXGHQWV�
DUH�ZHDNO\�SRVLWLYH�DQG�WKUHH�DUH�QHXWUDO��
�
2YHUDOO�� WKH� VWXGHQWV� DUH� SRVLWLYH� WR� ZULWLQJ� UHIOHFWLRQ� GRFXPHQWV� DQG� PDQ\� ZRXOG� DOVR�
DSSUHFLDWH� LW�HDUOLHU��7KH�/,36�SURMHFW�PRGHO� LV�NQRZQ� WR� UHTXLUH�PDQ\�GRFXPHQWV��VR� LW� LV�
H[SHFWHG�WKDW�VXJJHVWLQJ�ZULWLQJ�DGGLWLRQDO�GRFXPHQWV�ZLOO�QRW�EH�SRSXODU��,QGLYLGXDO�IHHGEDFN�
LV�FRQVLGHUHG�VRPHZKDW�SRVLWLYH��EXW�ZH�DOVR�H[SHFW�WKDW�WKLV�FDQ�EH�VRPHZKDW�VHQVLWLYH�ERWK�
WR�JLYH�DQG�UHFHLYH��2QO\� WKUHH�RXW�RI� WKLUWHHQ�VWXGHQWV�GLVDJUHH�WR� WKDW� WKH\�ZLOO�SHUIRUP�D�
EHWWHU�ZRUN�EHFDXVH�RI�WKH�UHIOHFWLRQV�WKH\�KDYH�SHUIRUPHG�GXULQJ�WKHLU�VWXGLHV��
 
Master’s Thesis 
�
7KH� UHIOHFWLRQ� GRFXPHQW� DW� WKH� HQG� RI� WKH�0DVWHU¶V� DQG� %DFKHORU¶V� WKHVLV� ZDV� LQWURGXFHG�
DURXQG������DV�D�PDQGDWRU\�ODVW�VWHS�RI�WKH�WKHVLV�ZRUN�LQ�DOO�HQJLQHHULQJ�HGXFDWLRQ�SURJUDPV�
ZLWKLQ�WKH�)DFXOW\�RI�6FLHQFH�DQG�(QJLQHHULQJ�DW�/LQN|SLQJ�8QLYHUVLW\��2QH�SXUSRVH�LV�WR�PDNH�
WKH�VWXGHQW�UHIOHFW�XSRQ�WKH�H[HFXWLRQ�RI�WKH�ILQDO�PDMRU�WDVN�EHIRUH�JUDGXDWLRQ��DQG�D�VHFRQG�
SXUSRVH�LV�WR�JLYH�IHHGEDFN�WR�WKH�SURJUDP�PDQDJHPHQW�FRQFHUQLQJ�KRZ�ZHOO�WKH�HGXFDWLRQ�
SURJUDP�KDV�SUHSDUHG�WKH�VWXGHQW�IRU�WKH�LQWHQGHG�UROH�DV�HQJLQHHU��,QLWLDO�REVHUYDWLRQV�DERXW�
WKH�RXWFRPHV�DQG�YDOXHV�RI�WKH�UHIOHFWLRQ�GRFXPHQWV�ZHUH�SUHVHQWHG�LQ�.LQGJUHQ�HW�DO����������
7KH�LQVWUXFWLRQV�IRU�WKH�GRFXPHQW�KDYH�EHHQ�UHYLVHG��DQG�WKH�FXUUHQW�YHUVLRQ�FDQ�EH�IRXQG�YLD�
5HIOHFWLRQ�GRFXPHQW���������7KH�WKLUG�JHQHUDWLRQ��ZKLFK�LV�D�ZHE�EDVHG�V\VWHP��ZDV�ODXQFKHG�
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HDUO\�������7KH�VWUXFWXUH�RI�WKH�GRFXPHQW�IROORZV�WKH�VHFWLRQV�RI�WKH�&',2�6\OODEXV��ZKLFK�
PHDQV�WKDW�WKH�VWXGHQWV�DUH�H[SHFWHG�WR�UHIOHFW�XSRQ�WKHLU�ZRUN�EDVHG�RQ�WKH�IROORZLQJ�LWHPV���

•� 7KH�VLJQLILFDQFH�RI�NQRZOHGJH�RI�WKH�VXEMHFW�IRU�WKH�H[HFXWLRQ�RI�WKH�GHJUHH�SURMHFW��
•� 7KH�VLJQLILFDQFH�RI�\RXU�SHUVRQDO�DQG�SURIHVVLRQDO�VNLOOV�DQG�WKH�DSSURDFK�\RX�KDYH�

WDNHQ�IRU�WKH�H[HFXWLRQ�RI�WKH�GHJUHH�SURMHFW��
•� 7KH�VLJQLILFDQFH�RI�ZRUNLQJ�LQ�D�JURXS�DQG�FRPPXQLFDWLRQ�GXULQJ�WKH�GHJUHH�SURMHFW��
•� 7KH�GHJUHH�SURMHFW�IURP�DQ�HQJLQHHU¶V�SHUVSHFWLYH�±�SODQQLQJ��GHYHORSPHQW��UHDOLVDWLRQ��

DQG�RSHUDWLRQ�RI�WHFKQLFDO�V\VWHPV��WDNLQJ�LQWR�DFFRXQW�FRPPHUFLDO�DQG�VRFLHWDO�QHHGV�
DQG�GHPDQGV��

)RU�HDFK�RI�WKHVH�LWHPV�WKH�VWXGHQWV�DUH�VXSSRUWHG�E\�D�VHW�RI�TXHVWLRQV��)LQDOO\��WKH�VWXGHQWV�
DUH�DVNHG�WR�UHIOHFW�XSRQ�WKH�ZRUN�SURFHVV�DQG�WKH�LQWHUDFWLRQ�ZLWK�H[DPLQHU��VXSHUYLVRU��DQG�
WKH�H[WHUQDO�SDUWQHU���
�
�
SUMMARY AND CONCLUSIONS 
�
7KH�XVH�RI� UHIOHFWLRQ�DV�D� VXSSRUW� IRU� WKH� OHDUQLQJ�SURFHVV�ZLWKLQ� WKH�$SSOLHG�SK\VLFV�DQG�
HOHFWULFDO�HQJLQHHULQJ�SURJUDP�DW�/LQN|SLQJ�8QLYHUVLW\�KDV�EHHQ�SUHVHQWHG�DQG�HYDOXDWHG�LQ�D�
FDVH�VWXG\��5HIOHFWLRQV�DUH�XVHG�LQ�GHVLJQ�LPSOHPHQW�H[SHULHQFHV�LQ�\HDU�RQH��WKUHH��DQG�ILYH�
DQG�DV�WKH�ODVW�FRPSRQHQW�RI�WKH�0DVWHU¶V�WKHVLV��7KH�SDSHU�KDV�GHVFULEHG�LQ�VRPH�GHWDLO�KRZ�
WKH�UHIOHFWLRQV�DUH�LQWHJUDWHG�LQ�WKH�SURJUDP��DQG�H[SHULHQFHV�IURP�VWXGHQW�SHUVSHFWLYH�DUH�
FROOHFWHG�YLD�LQWHUYLHZV�ZLWK�VWXGHQWV�IURP�\HDU�RQH�DQG�\HDU�ILYH�KDYH�EHHQ�SUHVHQWHG��7KH�
PRVW�LPSRUWDQW�REVHUYDWLRQV�IURP�WKH�LQWHUYLHZV�DUH�WKH�IROORZLQJ���

•� $OO�VWXGHQWV�IRXQG�LW�XVHIXO�WR�ZULWH�WKH�GRFXPHQW��ZLWK�VRPHZKDW�VWURQJHU�HPSKDVLV�
DPRQJ� WKH�VWXGHQWV� LQ�\HDU�RQH��7KH�ZULWLQJ�JLYHV�DQ�RSSRUWXQLW\� WR�FRPSDUH�HDFK�
RWKHU¶V�LPSUHVVLRQV�DQG�RSLQLRQV��DQG�WKH�GRFXPHQW�DOVR�PDUNV�WKH�HQG�RI�WKH�SURMHFW��

•� 7KH� ZHHNO\� WHDP� PHHWLQJ� ZLWK� DJHQGD� DQG� QRWHV� JLYHV� RQH� W\SH� RI� FRQWLQXRXV�
UHIOHFWLRQ�VLQFH�WKH�WHDP�GLVFXVVHV�WKH�RXWFRPH�RI�WKH�ODVW�ZHHN¶V�ZRUN�DQG�GLVFXVVHV�
SURJUHVV�DV�ZHOO�DV�GLIILFXOWLHV���

•� 7KH�RSLQLRQV�FRQFHUQLQJ�XVLQJ�DOVR� LQGLYLGXDO� UHIOHFWLRQ�GRFXPHQWV�ZHUH�VRPHZKDW�
PL[HG��EXW�WKH�VWXGHQWV�SRLQW�RXW�WKH�SRWHQWLDO�YDOXH�RI�VXFK�D�GRFXPHQW�LQ�VLWXDWLRQV�
ZKHQ�WKHUH�DUH�SUREOHPV�LQ�WKH�WHDP���

•� 7KH� TXLWH� ODUJH� GLIIHUHQFH� LQ� RSLQLRQ� LQ� XVLQJ� UHIOHFWLRQ� GRFXPHQW� DPRQJ� \HDU� ILYH�
VWXGHQWV�ZDV�D�ELW�KLJKOLJKWLQJ��7KH�UHDVRQ�IRU�WKLV�FRXOG�EH�GXH�WR�WKDW�WKH\�SDUWLFLSDWH�
LQ�GLIIHUHQW�HGXFDWLRQ�SURJUDPV��KHQFH�GLIIHUHQW�VWXG\�SODQ�WKDW�HPSKDVL]H�GLIIHUHQWO\��
EXW�LW�FRXOG�DOVR�EH�VRPHWKLQJ�HOVH��7KLV�FRXOG�EH�HYDOXDWHG�IXUWKHU�EXW�ZDV�QRW�LQ�WKH�
VFRSH�RI�WKLV�FDVH�VWXG\������

 
 
FINANCIAL SUPPORT AND ACKNOWLEDGEMENTS 
7KH�DXWKRUV�ZRXOG�OLNH�WR�DFNQRZOHGJH�XQGHUJUDGXDWH�VWXGHQWV�(PHOLH�/XQGEHUJ��/LVD�6WnKO��
-RKDQ� :HUQERUJ� DQG� (PLOLD� *XVWDYVVRQ� IRU� SDUWLFLSDWLQJ� LQ� WKH� LQWHUYLHZ�� 7KH� DXWKRU�V��
UHFHLYHG�QR�ILQDQFLDO�VXSSRUW�IRU�WKLV�ZRUN��
�
�
REFERENCES 
�
$QGHUVHQ��(��6��	�6FKZHQNH��(���������3URMHNWDUEHWH�±�HQ�YlJOHGQLQJ�I|U�VWXGHQWHU��6WXGHQWOLWWHUDWXU�� 
&',2�,QLWLDWLYH���������0DUFK������5HWULHYHG�IURP�KWWS���ZZZ�FGLR�RUJ��
&',2�6\OODEXV���������0DUFK������5HWULHYHG�IURP�KWWS���ZZZ�FGLR�RUJ��
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&',2�6WDQGDUGV���������0DUFK������5HWULHYHG�IURP�KWWS���ZZZ�FGLR�RUJ��
&RVJURYH�� 7�� 	� 2¶5HLOO\�� -�� �������� 7KHRU\�� SUDFWLFH� DQG� UHIOH[LYLW\�� 7KH� QH[W� FKDOOHQJH� IRU� ',2"�
3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��$DUKXV��'HQPDUN����
&KHDK�� 6��0�� ������� &RQWLQXDO� LPSURYHPHQW� LQ� &',2�� (QKDQFLQJ� IDFXOW\� FRPSHWHQFH� LQ� UHIOHFWLYH�
SUDFWLFH����WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��5H\NMDYLN��,FHODQG��
&UDZOH\�(����������7KH�&',2�6\OODEXV��$�VWDWHPHQW�RI�JRDOV�IRU�XQGHUJUDGXDWH�HQJLQHHULQJ�HGXFDWLRQ��
0,7�5HSRUW��������
&UDZOH\� (��� 0DOPTYLVW� -��� gVWOXQG� 6��� %URGHXU� '��� 	� (GVWU|P� .�� �������� 5HWKLQNLQJ� (QJLQHHULQJ�
(GXFDWLRQ��7KH�&',2�$SSURDFK��6SULQJHU���QG�HGLWLRQ��������
(QTYLVW��0���*XQQDUVVRQ��6���1RUUO|I��0���:HUQKROW��(���	�+DQVVRQ��$����������7KH�&',2�,QLWLDWLYH�IURP�
DQ�DXWRPDWLF�FRQWURO�SURMHFW�FRXUVH�SHUVSHFWLYH��3URFHHGLQJV�RI�WKH���WK�,)$&�:RUOG�&RQJUHVV��3UDJXH��
&]HFK�5HSXEOLF����
)DKOJUHQ�$��� /DUVVRQ�0�� /LQGDKO�0��� 7KRUVHOO� $���.nJHGDO�.��� /LQGDKO�0���	�*XQQDUVVRQ�6�� ��������
'HVLJQ�DQG�RXWFRPH�RI�D�&',2�6\OODEXV�VXUYH\�IRU�D�ELRPHGLFLQH�SURJUDP����WK�,QWHUQDWLRQDO�&',2�
&RQIHUHQFH��$DUKXV��'HQPDUN��
*LEEV��*���	�+DEHVKDZ��7���������3UHSDULQJ�WR�WHDFK��$Q�LQWURFXFWLRQ�WR�HIIHFWLYH�WHDFKLQJ�LQ�KLJKHU�
HGXFDWLRQ��7HFKQLFDO�DQG�(GXFDWLRQDO�6HUYLFHV�/WG 
*XQQDUVVRQ��6���%HUJJUHQ��.�)���6YHQVVRQ��7���	�:LNOXQG��,����������5HGHVLJQ�RI�WKH�$SSOLHG�SK\VLFV�
DQG�HOHFWULFDO�HQJLQHHULQJ�SURJUDP�DW�/LQN|SLQJ�8QLYHUVLW\�DFFRUGLQJ�WR�&',2��3URFHHGLQJV�RI�WKH���UG�
6(),�$QQXDO�&RQIHUHQFH��$QNDUD��7XUNH\��
*XQQDUVVRQ�� 6��� +HUEHUWVVRQ�+��� 	� gUPDQ�� +�� �������� 8VLQJ� FRXUVH� DQG� SURJUDP� PDWULFHV� DV�
FRPSRQHQWV� LQ�D�TXDOLW\�DVVXUDQFH�V\VWHP��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��
$DUKXV��'HQPDUN�����
*XQQDUVVRQ��6���.ORIVWHQ��0��	�%HUJHN��$����������,QWHJUDWLQJ�HQWUHSUHQHXUVKLS�LQ�'%7�SURMHFW�FRXUVHV�
DW�/LQN|SLQJ�XQLYHUVLW\��3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��0RQWUHDO��&DQDGD�����
+DOOEHUJ�� 3�� �������� &XUULFXOXP� DGDSWDWLRQ� LQ� HUDV� RI� WUDQVIRUPDWLRQV� E\� XWLOL]LQJ� D� &',2� HQDEOLQJ�
SODWIRUP��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��.DQD]DZD��-DSDQ����
-XQDLG��6���*RUPDQ��3�&��	�/HVOLH��/�-����������'HYHORSLQJ�ORJERRN�NHHSLQJ�DV�SURIHVVLRQDO�VNLOO�WKURXJK�
&',2�SURMHFWV��3URFHHGLQJV�RI�WKH���WK�,QWHUQDWLRQDO�&',2�&RQIHUHQFH��.DQD]DZD��-DSDQ����
.DUOVVRQ�5���	�7|UQTYLVW��'���6M|EHUJ��-���+RO��-���	�+DQVVRQ��$����������3RVLWLRQLQJ�DQG�FRQWURO�RI�DQ�
XQPDQQHG�DHULDO�YHKLFOH��:RUOG�7UDQVDFWLRQV�RQ�(QJLQHHULQJ�DQG�7HFKQRORJ\�(GXFDWLRQ��9RO����� 
.ROE��'��$�� ��������([SHULHQWLDO� /HDUQLQJ��([SHULHQFH�DV� WKH�6RXUFH�RI� /HDUQLQJ�DQG�'HYHORSPHQW��
3UHQWLFH�+DOO��
/DUVVRQ��(�*���'DQHY��'���2ORIVVRQ��0���	���6|UPDQ��6���������7HDFKLQJ�WKH�3ULQFLSOHV�RI�0DVVLYH�0,02���
,(((�6LJQDO�3URFHVVLQJ�0DJD]LQH�� 
/||Z��0�� �������$WW� OHGD� RFK� DUEHWD� ,� SURMHNW� ±�(Q� SUDNWLVN� KDQGERN� RP�DWW� O\FNDV� L� SURMHNW�� /LEHU�
(NRQRPL�� 
5HIOHFWLRQ�GRFXPHQW���������0DUFK������5HWULHYHG�IURP�
KWWSV���ZZZ�OLWK�OLX�VH�H[DPHQVDUEHWH�UHIOHNWLRQVGRNXPHQW"O HQ�
/,36���������0DUFK������5HWULHYHG�IURP�KWWS���OLSV�LV\�OLX�VH�HQ��
6YHQVVRQ�7���	�*XQQDUVVRQ�6����������$�GHVLJQ�EXLOG�WHVW�FRXUVH� LQ�HOHFWURQLFV�EDVHG�RQ�WKH�&',2�
IUDPHZRUN�IRU�HQJLQHHULQJ�HGXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�(OHFWULFDO�(QJLQHHULQJ�(GXFDWLRQ��9RO����� 
6YHQVVRQ�7���	�.U\VDQGHU��&����������3URMHFW�PRGHO�/,36��6WXGHQWOLWWHUDWXU� 
 
APPENDIX A – QUESTIONS IN THE STUDENT INTERVIEWS�
1. +DYH�\RX�ZULWWHQ�D�UHIOHFWLRQ�GRFXPHQW�RU�DQ\�VLPLODU�GRFXPHQW�EHIRUH��,I�\HV��LQ�ZKDW�VLWXDWLRQV�V��

DQG�KDV�WKDW�EHHQ�RI�DQ\�KHOS�LQ�WKLV�FDVH"� 
2. +RZ�PXFK�WLPH�KDYH�\RX�VSHQW�RQ�WKH�ZULWLQJ�RI�WKH�UHIOHFWLRQ�GRFXPHQW"��
3. +RZ�GLG�\RX�RUJDQL]H�WKH�ZRUN�WR�ZULWH�WKH�GRFXPHQW"� 
4. :KDW�EHQHILW�KDYH�\RX�KDG�IURP�GLVFXVVLQJ�DQG�ZULWLQJ�WKH�GRFXPHQW�WRJHWKHU��
5. :KDW�GR�\RX�VHH�DV�WKH�PDLQ�XVH�RI�WKH�GRFXPHQW"��
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6. +DYH�\RX�XVHG�DOO�SDUWV�RI�WKH�WHPSODWH"� 
7. :KLFK�SDUWV�ZHUH�PRVW�GLIILFXOW�WR�ZULWH��DQG�ZKLFK�ZHUH�HDVLHVW"� 
8. :RXOG�LW�KDYH�EHHQ�XVHIXO�WR�DOVR�ZULWH�DQ�LQGLYLGXDO�UHIOHFWLRQ�GRFXPHQW"��
9. :KDW�EHQHILW�ZRXOG�\RX�KDYH�KDG�IURP�JLYLQJ�LQGLYLGXDO�IHHGEDFN�WR�WKH�WHDP�PHPEHUV�GXULQJ�WKH�

SURMHFW"�:RXOG�\RX�KDYH�DSSUHFLDWHG�JHWWLQJ�LQGLYLGXDO�IHHGEDFN�IURP�WKH�WHDP�PHPEHUV"��
10. +DYH�\RX��LQ�DQ\�VWUXFWXUHG�ZD\��UHIOHFWHG�RYHU�WKH�DFWLYLWLHV�RI�WKH�WHDP�GXULQJ�WKH�H[HFXWLRQ�RI�WKH�

SURMHFW��DQG�LQ�VXFK�D�FDVH�KRZ"�� 
11. :RXOG�LW�KDYH�EHHQ�XVHIXO�WR�ZULWH�D�UHIOHFWLRQ�GRFXPHQW�DOVR�KDOIZD\�WKURXJK�WKH�FRXUVH��
12. 'R�\RX�WKLQN�\RX�ZLOO�GR�DQ�HYHQ�EHWWHU�MRE�LQ�IXWXUH�FRXUVHV�SURMHFWV�E\�KDYLQJ�ZULWWHQ�WKH�UHIOHFWLRQ�

GRFXPHQW"��  
13. +RZ�GR�\RX�YLHZ�WKH�GLIIHUHQFH�EHWZHHQ�WKH�UHIOHFWLRQ�GRFXPHQW�DQG�WKH�UHJXODU�FRXUVH�HYDOXDWLRQ"���

APPENDIX B – TABLE OF CONTENTS OF THE REFLECTION DOCUMENT IN LIPS 
��7LPH�UHSRUW�

•� 7LPH�UHSRUW�RYHU�VSHQW�WLPH�
•� &RPSDULVRQ�EHWZHHQ�SODQQHG�DQG�VSHQW�WLPH�
•� 'LVWULEXWLRQ�RI�WKH�ZRUN�EHWZHHQ�WKH�SURMHFW�SDUWLFLSDQWV��
•� (YDOXDWLRQ�RI�ZRUN�GLVWULEXWLRQ�
•� &ROODERUDWLRQ�LQ�WKH�JURXS�
•� &ROODERUDWLRQ�ZLWK�WXWRU�DQG�FXVWRPHU�
•� 7KHRUHWLFDO�SUREOHPV�
•� 7HFKQLFDO�SUREOHPV�
•� 7KH�SURMHFW�PRGHO�/LSV�±�XVH��FRPPHQWV�

��)XOILOOPHQW�RI�WKH�JRDO�
•� 6XPPDU\�RI�DFKLHYHPHQWV�
•� +RZ�WKH�GHOLYHU\�ZRUNHG�RXW�
•� +RZ�WKH�VWXG\�VLWXDWLRQ�LQIOXHQFHG�XSRQ�WKH�SURMHFW�

��6XPPDU\�RI�WKH�WKUHH�PRVW�LPSRUWDQW�H[SHULHQFHV�
 
BIOGRAPHICAL INFORMATION 
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