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$EVWUDFW

7KLV� SDSHU� GLVFXVVHV� OHVVRQV� OHDUQHG� IURP� D� GLVWDQFH� HGXFDWLRQ
H[SHULPHQW�EHWZHHQ�WKH�8QLYHUVLW\�RI�1RUWK�&DUROLQD�DW�$VKHYLOOH
�81&�$��DQG�1&�6WDWH�8QLYHUVLW\��1&68����1&68�LV�ORFDWHG�LQ�WKH
HDVWHUQ�SRUWLRQ�RI�1RUWK�&DUROLQD��DSSUR[LPDWHO\�����PLOHV�IURP
81&�$��$�VRSKRPRUH�OHYHO�FRUH�FRXUVH�LQ�ERWK�(OHFWULFDO�	�&RPSXWHU
(QJLQHHULQJ�FXUULFXOD�ZDV�WDXJKW�XVLQJ�D�FRPSOHWHO\�V\QFKURQRXV
GHOLYHU\� PHFKDQLVP� RQ� D� WUDGLWLRQDO� FORVHG� FLUFXLW� WHOHYLVLRQ
QHWZRUN�GXULQJ�WKH�ILUVW�VHPHVWHU�RI�WKH�H[SHULPHQW��$Q�,QWHUQHW�
EDVHG�� DV\QFKURQRXV� GHOLYHU\� PHFKDQLVP� ZDV� LQFOXGHG� GXULQJ� WKH
VXEVHTXHQW�VHPHVWHU��7KLV�SDSHU�SURYLGHV�GHWDLOV�RI�WKH�PHWKRGV
XVHG� DW� 1&68�� DORQJ� ZLWK� D� SUHVHQWDWLRQ� RI� WKH� DGYDQWDJHV� DQG
GLVDGYDQWDJHV�RI�HDFK�GHOLYHU\�PHFKDQLVP����$�PDMRU�SRLQW�RI�WKH
SDSHU�LV�WKDW�ZKHQ�ZH�FRQVLGHUHG�WKH�LVVXH�RI�VWXGHQW�OHDUQLQJ�
WKHUH� ZDV� QR� VWDWLVWLFDO� GLIIHUHQFH� LQ� SHUIRUPDQFH� EHWZHHQ� WKH
VWXGHQWV� DW� WKH� UHPRWH� ORFDWLRQ� DQG� WKH� VWXGHQWV� DW� 1&� 6WDWH
8QLYHUVLW\�

,QWURGXFWLRQ

7KH�UDSLG�DGYDQFHV�LQ�WHFKQRORJ\�VLJQLILFDQWO\�HQKDQFH�WKH�TXDOLW\�RI
OLIH�DQG�SURGXFWLYLW\�LQ�RXU�VRFLHW\���+RZHYHU��WKH�XWLOL]DWLRQ�RI�WKLV
WHFKQRORJ\�UHVXOWV�LQ�DGGLWLRQDO�FRVWV�WR�HGXFDWLRQDO�LQVWLWXWLRQV
DQG� SULYDWH� LQGXVWU\�� 6SHFLILFDOO\�� HQJLQHHULQJ� JUDGXDWHV� PXVW
FRQWLQXDOO\� UHWUDLQ� WKHPVHOYHV� RU� WKH\� ZLOO� ILQG� WKHLU� VNLOOV
REVROHWH� LQ� D� PXFK� VPDOOHU� WLPHVSDQ� WKDQ� ZDV� WUXH� IRU� WKHLU
SUHGHFHVVRUV�� $W� WKH� VDPH� WLPH�� LQGXVWU\� FRQWLQXHV� WR� SODFH� D
WUHPHQGRXV�EXUGHQ�RQ�HQJLQHHUV�WR�LPSURYH�SURGXFWLYLW\�LQ�RUGHU�IRU
WKHP� WR� FRPSHWH� LQ� WKH� JOREDO� PDUNHWSODFH�� � +HQFH�� WUDGLWLRQDO
HQJLQHHULQJ�HGXFDWLRQ�PXVW�FKDQJH�VLJQLILFDQWO\�WR�DGGUHVV�WKHVH
FRQWLQXRXVO\�FKDQJLQJ�IDFWRUV�

2YHU�WKH�SDVW�IHZ�\HDUV��XQLYHUVLWLHV�KDYH�EHJXQ�WR�VLJQLILFDQWO\
FKDQJH�WKHLU�PHWKRG�RI�FRXUVH�GHOLYHU\���7RGD\��IDFXOW\�FDQ�GHOLYHU
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6HVVLRQ�����

FRXUVHV� XVLQJ� QHZ� WHFKQRORJ\� UDWKHU� WKDQ� XVLQJ� WKH� WUDGLWLRQDO
OHFWXUH� DSSURDFK�� � 'LVWDQFH� HGXFDWLRQ� XVHV� WKLV� WHFKQRORJ\� WR
SURYLGH�HGXFDWLRQDO�RSSRUWXQLWLHV�WR�D�SRWHQWLDOO\�EURDGHU�UDQJH�RI
VWXGHQWV�� 0DQ\� RI� WKHVH� VWXGHQWV� KROG� IXOO�WLPH� SRVLWLRQV� DV
HQJLQHHULQJ�SURIHVVLRQDOV�LQ�SULYDWH�LQGXVWU\��7KH\�SDUWLFLSDWH�LQ
GLVWDQFH�HGXFDWLRQ�FRXUVHV�WKDW�UDQJH�IURP�YLGHRWDSH�EDVHG�FRXUVHV
�0RUVH�������3HWUH�������WR�WZR�ZD\�DXGLR�YLVXDO�FRXUVHV��.DVK\
������*UDKDP�������

0RVW�GLVWDQFH�HGXFDWLRQ�FRXUVHV�FDQ�EH�FODVVLILHG�LQWR�RQH�RI�WKUHH
FDWHJRULHV��V\QFKURQRXV��DV\QFKURQRXV��RU�D�FRPELQDWLRQ�RI�WKH�WZR
�%RXOHW� DQG� %RXGUHDXOW� ������� � 6\QFKURQRXV� GLVWDQFH� HGXFDWLRQ
FRXUVHV�DUH�FORVHO\�UHODWHG�WR�WUDGLWLRQDO�OHFWXUH�EDVHG�FRXUVHV
VLQFH�WKH\�UHTXLUH�WKDW�ERWK�WKH�VWXGHQW�DQG�WKH�LQVWUXFWRU�KDYH�D
UHJXODUO\� VFKHGXOHG� PHHWLQJ� WLPH� DQG� SODFH�� � 7KLV� UHTXLUHV� WKH
LQWURGXFWLRQ� RI� DQ� H[WHQGHG� FODVVURRP� ZKHUHLQ� VWXGHQWV� DUH� QRW
UHTXLUHG�WR�WUDYHO�WR�WKH�XQLYHUVLW\�FDPSXV�WR�SDUWLFLSDWH�LQ�D
FODVV����1RQ�WUDGLWLRQDO�VWXGHQWV�FDQ�PHHW�DW�RQH�RU�PRUH�UHPRWH
FODVVURRPV�WKDW�DUH�OLQNHG�WR�WKH�LQVWUXFWRU V�FODVVURRP�XVLQJ�VRPH
VRUW�RI�QHWZRUN��([DPSOHV�RI�V\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV
LQFOXGH��FRXUVHV�GHOLYHUHG�YLD�FORVHG�FLUFXLW�WHOHYLVLRQ�QHWZRUNV
RU�FRXUVHV�GHOLYHUHG�XVLQJ�D�SXEOLF�RU
SULYDWH�WHOHYLVLRQ�QHWZRUN��$V\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV
GR�QRW�UHTXLUH�VWXGHQWV�DQG�WKH�LQVWUXFWRU�WR�PHHW�DW�D�VFKHGXOHG
WLPH�DQG�SODFH���,Q�WKLV�FDVH��VWXGHQWV�FDQ�SDUWLFLSDWH�LQ�WKH
FODVVURRP�DW�WLPHV�WKDW�DUH�FRQYHQLHQW�WR�WKH�VWXGHQW��([DPSOHV�RI
DV\QFKURQRXV� GLVWDQFH� HGXFDWLRQ� FRXUVHV� LQFOXGH�� YLGHRWDSHG
FRXUVHV�� FRUUHVSRQGHQFH� FRXUVHV�� DQG� FRXUVHV� RIIHUHG� YLD� WKH
,QWHUQHW��,Q�WKH�FRQWH[W�RI�WKLV�SDSHU��K\EULG�GLVWDQFH�HGXFDWLRQ
FRXUVHV�FRQWDLQ�ERWK�D�V\QFKURQRXV�FRPSRQHQW�DQG�DQ�DV\QFKURQRXV
FRPSRQHQW�

6\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV�KDYH�DQ�DGYDQWDJH�RYHU�RWKHU
GLVWDQFH� HGXFDWLRQ� FRXUVHV� ZKHUH� VWXGHQWV� DUH� GHSHQGHQW� RQ
LQVWUXFWRU�LQWHUDFWLRQ���,Q�WKHVH�FRXUVHV��VWXGHQWV�FDQ�LQWHUDFW
ZLWK�WKH�LQVWUXFWRU�REWDLQLQJ�IHHGEDFN�DOPRVW�LQVWDQWDQHRXVO\��
6WXGHQWV�FDQ�DOVR�LQWHUDFW�ZLWK�FODVVPDWHV�ZKLOH�SDUWLFLSDWLQJ�LQ
FROODERUDWLYH�OHDUQLQJ�VHVVLRQV�OLNH�EUDLQVWRUPLQJ���$�FRXUVH�WKDW
UHTXLUHV�VWXGHQWV�WR�FRPSOHWH�SURMHFWV�XVLQJ�GHVLJQ�VRIWZDUH�LV�D
JRRG� H[DPSOH� RI� D� FRXUVH� WKDW� UHTXLUHV� FRQVLGHUDEO\� PRUH
LQWHUDFWLRQ�ZLWK�WKH�LQVWUXFWRU�DQG�IHOORZ�FODVVPDWHV�

6\QFKURQRXV� GLVWDQFH� HGXFDWLRQ� FRXUVHV� FDQ� FDXVH� VFKHGXOLQJ
SUREOHPV�IRU�QRQ�WUDGLWLRQDO�VWXGHQWV��7KHVH�VWXGHQWV�KDYH�D�KHFWLF
VFKHGXOH�VLQFH�WKH\�RIWHQ�KROG�D�IXOO�WLPH�MRE�RU�KDYH�VHYHUDO P

age 4.10.2



FKLOGUHQ���6FKHGXOLQJ�DQ�H[DPLQDWLRQ�IRU�D�W\SLFDO�FRXUVH�LQ�D
XQLYHUVLW\�FRQWDLQLQJ�D�PRGHUDWH�QXPEHU�VWXGHQWV�FDQ�EHFRPH�D�PDMRU
SUREOHP��VR�VFKHGXOLQJ�D�WLPH�IRU�D�GLVWDQFH�HGXFDWLRQ�FODVV�WR
PHHW� LV� PRUH� GLIILFXOW�� � $OVR�� VWXGHQWV� SDUWLFLSDWLQJ� LQ
V\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV�FDQQRW�OHDUQ�FRXUVH�WRSLFV
DW�WKHLU�RZQ�SDFH�

$V\QFKURQRXV� GLVWDQFH� HGXFDWLRQ� FRXUVHV� UHPRYH� WKH� VFKHGXOLQJ
SUREOHPV� IRU� QRQ�WUDGLWLRQDO� VWXGHQWV� �6ZDIRUG� HW�� DO�� �������
6WXGHQWV�FDQ�DFFHVV�FRXUVH�PDWHULDOV�DW�DQ\�WLPH�WKDW�LV�FRQYHQLHQW
IRU�WKHP���,Q�WKLV�W\SH�RI�GLVWDQFH�HGXFDWLRQ�FRXUVH��VWXGHQWV�FDQ
OHDUQ�DW�WKHLU�RZQ�SDFH�DQG�FDQ�SRWHQWLDOO\�ILQLVK�D�FRXUVH�LQ�PXFK
OHVV�WLPH�WKDQ�WKH�WUDGLWLRQDO�VHPHVWHU�TXDUWHU�FRXUVH��+RZHYHU�
WKHUH�DUH�PDQ\�GUDZEDFNV�WR�DV\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV
�7KRHQQHVVHQ� HW�� DO�� ������ /HZLV� HW�� DO�� ������� $� PDMRU
GLVDGYDQWDJH�LV�WKH�IDFW�WKDW�VWXGHQWV�KDYH�OLPLWHG�LQWHUDFWLRQ
ZLWK�WKH�LQVWUXFWRU���)RU�W\SLFDO�DV\QFKURQRXV�GLVWDQFH�HGXFDWLRQ
FRXUVHV��WKH�VWXGHQWV�PD\�PHHW�RQO\�D�IHZ�WLPHV�SHU�VHPHVWHU�WR
WDNH� PDMRU� H[DPLQDWLRQV�� � )RU� VRPH� FRXUVHV�� WKLV� ODFN� RI
LQWHUDFWLRQ�FDQ�FUHDWH�SUREOHPV�ZLWK�VWXGHQW�OHDUQLQJ��6WXGHQWV
WKDW�DUH�EHLQJ�LQWURGXFHG�WR�EDVLF�FRXUVH�FRQFHSWV�IRU�WKH�ILUVW
WLPH�LQLWLDOO\�QHHG�VLJQLILFDQW�JXLGDQFH�DQG�DVVLVWDQFH�IURP�WKH
LQVWUXFWRU���$V�WKH�FRXUVH�SURJUHVVHV��WKHVH�VWXGHQWV�EHFRPH�OHVV
GHSHQGHQW�RQ�WKH�LQVWUXFWRU�DV�WKH\�LPSURYH�WKHLU�XQGHUVWDQGLQJ�RI
FRXUVH� FRQFHSWV�� $OVR�� VWXGHQWV� SDUWLFLSDWLQJ� LQ� DV\QFKURQRXV
FRXUVHV�WHQG�WR�KDYH�OHVV�LQWHU�DFWLRQ�ZLWK�RWKHU�VWXGHQWV�LQ�WKH
FRXUVH�

7KLV�SDSHU�LV�ZULWWHQ�IRU�WKH�SRWHQWLDO�XVHU�RI�GLVWDQFH�HGXFDWLRQ
WHFKQRORJ\�� ERWK� V\QFKURQRXV� DQG� DV\QFKURQRXV�� WR� IDFLOLWDWH
SODQQLQJ�DQG�LPSOHPHQWDWLRQ��1H[W��ZH�SUHVHQW�WKH�DGYDQWDJHV�DQG
GLVDGYDQWDJHV� RI� XVLQJ� WKLV� WHFKQRORJ\� IURP� D� SHUVSHFWLYH� WKDW
DGGUHVVHV�LWV�LPSDFW��RQ�OHDUQLQJ��1RWH�WKDW�ZKHQ�ZH�FRQVLGHUHG�WKH
LVVXH�RI�VWXGHQW�OHDUQLQJ��WKHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�LQ
SHUIRUPDQFH� EHWZHHQ� WKH� VWXGHQWV� DW� WKH� UHPRWH� ORFDWLRQ� DQG
VWXGHQWV�DW�1&�6WDWH�8QLYHUVLW\�

(&(������)XQGDPHQWDOV�RI�/RJLF�'HVLJQ

(&(� ���� LV� D� FRUH� FRXUVH� WDXJKW� LQ� WKH� 'HSDUWPHQW� RI� (OHFWULFDO� 	
&RPSXWHU�(QJLQHHULQJ�DW�1&�6WDWH�8QLYHUVLW\���,W�LV�D�UHTXLUHG�FRXUVH�IRU
ERWK�HOHFWULFDO�DQG�FRPSXWHU�HQJLQHHULQJ�PDMRUV�WKDW�LQWURGXFHV�VWXGHQWV
WR� WKH� IXQGDPHQWDOV� RI� GLJLWDO� ORJLF� GHVLJQ�� � 6LQFH� DOO� HQJLQHHULQJ
VWXGHQWV� WDNH� D� FRPPRQ� FXUULFXOXP� GXULQJ� WKH� IUHVKPDQ� \HDU�� WKLV� LV
W\SLFDOO\�WKH�DYHUDJH�VWXGHQW
V�ILUVW�FRXUVH�LQ�WKH�GHSDUWPHQW��(&(����
LV� WDXJKW� DV� D� SDUW� RI� WKH� 7ZR� 3OXV� 7ZR� SURJUDP� LQ� WKH� &ROOHJH� RI
(QJLQHHULQJ�DW�1&�6WDWH�8QLYHUVLW\���6WXGHQWV�HQUROOHG�LQ�WKLV�SURJUDP
WDNH�JHQHUDO�FRXUVHV�LQ�PDWK��VFLHQFH��DQG�KXPDQLWLHV�GXULQJ�WKHLU�ILUVW
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WZR� \HDUV� DW� WKH� 8QLYHUVLW\� RI� $VKHYLOOH�� � 7KH\� DOVR� WDNH� D� IHZ
LQWURGXFWRU\�HQJLQHHULQJ�FRXUVHV�WKDW�DUH�RIIHUHG�DV�GLVWDQFH�HGXFDWLRQ
FRXUVHV���'XULQJ�WKH�ILQDO�WZR�\HDUV�RI�WKH�SURJUDP��VWXGHQWV�WDNH�WKH
UHPDLQGHU�RI�WKHLU�PDMRU�HQJLQHHULQJ�FRXUVHV�ZKLOH�DWWHQGLQJ�DW�1&�6WDWH
8QLYHUVLW\�� 7KH� ILQDO� HQJLQHHULQJ� GHJUHH� LV� DZDUGHG� E\� 1&� 6WDWH
8QLYHUVLW\��7KH�FRXUVH�GHVFULSWLRQ�IRU�(&(�����IROORZV�

(&(�������)XQGDPHQWDOV�RI�/RJLF�'HVLJQ��,QWURGXFWLRQ�WR�GLJLWDO
ORJLF�GHVLJQ��%RROHDQ�DOJHEUD��VZLWFKLQJ�IXQFWLRQV��.DUQDXJK�PDSV�
PRGXODU� FRPELQDWLRQDO� ORJLF�� IOLS�IORSV�� ODWFKHV�� V\QFKURQRXV
VHTXHQWLDO�FLUFXLWV��FDVH�VWXGLHV�DV\QFKURQRXV�GLJLWDO�GHVLJQ�

$�FKDOOHQJLQJ�IHDWXUH�RI�WKLV�FRXUVH�LV�WKDW�VWXGHQWV�FRPSOHWH�WKH
GHVLJQ�RI�D�GLJLWDO�V\VWHP�RI�PRGHVW�FRPSOH[LW\�DV�D�FODVV�SURMHFW�
��6WXGHQW�WHDPV�DUH�UHTXLUHG�WR�XVH�FRPSXWHU�DLGHG�GHVLJQ�WRROV�WR
YHULI\�GHVLJQ�IXQFWLRQDOLW\�SULRU�WR�EXLOGLQJ�WKH�V\VWHP�LQ�WKH
DVVRFLDWHG�FRXUVH�ODERUDWRU\��7\SLFDO�FODVV�SURMHFWV�LQFOXGH��D
GLJLWDO�VLPRQ�JDPH��D�KRPH�VHFXULW\�V\VWHP��DQ�HOHYDWRU�FRQWUROOHU
IRU�D�EXLOGLQJ�ZLWK���IORRUV��DQG�D�GLJLWDO�GLFH�JDPH�

7KH�7UDGLWLRQDO�'LVWDQFH�(GXFDWLRQ�&RXUVH

'XULQJ�WKH�)DOO�VHPHVWHU�RI�������DSSUR[LPDWHO\����VWXGHQWV�WRRN�(&(����
�)XQGDPHQWDOV�RI�/RJLF�'HVLJQ���DW�1&68�ZKLOH�WKUHH�VWXGHQWV�WRRN�WKH
FRXUVH� YLD� FORVHG� FLUFXLW� WHOHYLVLRQ� DW� 81&�$�� � � :KLOH� WKLV� ZDV� D
WUDGLWLRQDO�GLVWDQFH�HGXFDWLRQ�FRXUVH��WKHUH�ZHUH�D�YDULHW\�RI�IHDWXUHV
RI�WKH�FRXUVH�WKDW�GLVWLQJXLVKHG�LW�IURP�W\SLFDO�HQJLQHHULQJ�FRXUVHV�DQG
PDGH�WKH�FRXUVH�D�SULPH�FDQGLGDWH�IRU�RXU�H[SHULPHQW�

7KH�FRXUVH�ZDV�EURDGFDVW�YLD�WKH�1&�5(1�FORVHG�FLUFXLW�WHOHYLVLRQ�QHWZRUN
IURP�D�VWXGLR�DW�1&�6WDWH���6WXGHQWV�DW�1&�6WDWH�DQG�81&�$�XVHG�YRLFH�
DFWLYDWHG�FDPHUD�VZLWFKLQJ�V\VWHPV�SURYLGLQJ�WZR�ZD\�DXGLR�DQG�YLGHR��7KH
LQVWUXFWRU�XVHG�DQ�RYHUKHDG�FDPHUD�WR�GLVSOD\�SUHYLRXVO\�SUHSDUHG�QRWHV
DQG�WR�]RRP�LQ�RQ�SDUWV�RI�WKH�OHFWXUH�QRWHV�IRU�LQFUHDVHG�HPSKDVLV��
$OVR��D�SHUVRQDO�FRPSXWHU��FRQQHFWHG�WR�WKH�XQLYHUVLW\�FRPSXWLQJ�QHWZRUN�
LV�DYDLODEOH�LQ�WKH�VWXGLR���$OO�LPDJHV�RQ�WKH�VFUHHQ�RI�WKH�3&�FDQ�EH
GLVSOD\HG�IRU�ORFDO�DQG�UHPRWH�VWXGHQWV���+HQFH��OHFWXUH�QRWHV�FRQWDLQHG
LQ�HOHFWURQLF�SUHVHQWDWLRQV�ZHUH�XWLOL]HG�

7KH�LQVWUXFWRU�SXEOLVKHG�WKH�FRXUVH�PDWHULDOV�RQ�WKH�,QWHUQHW�DW�WKH
FRXUVH�ZHE�VLWH�VR�WKDW�WKH\�ZRXOG�QRW�KDYH�WR�EH�KDQGHG�RXW�RU�PDLOHG
WR�1&�6WDWH�DQG�81&�$�VWXGHQWV��UHVSHFWLYHO\���7KLV�ZHE�VLWH�LQFOXGHV
PDQ\�H[DPSOH�SUREOHPV�WKDW�ZHUH�VLPLODU�WR�WKH�SUREOHPV�SUHVHQWHG�LQ�WKH
OHFWXUH�DQG�LQ��KRPHZRUN�DVVLJQPHQWV���,Q�IDFW��WKHVH�H[DPSOH�SUREOHPV
ZHUH� DFWXDO� KRPHZRUN� DVVLJQPHQWV� IURP� SUHYLRXV� VHPHVWHUV�� � %RWK� WKH
KRPHZRUN�DVVLJQPHQWV�DQG�WKH�VROXWLRQV�DUH�DFFHVVLEOH�YLD�WKH�FRXUVH�ZHE�
VLWH��

)LJXUH���VKRZV�WKH�(&(�����ZHE�VLWH�WKDW�ZDV�XVHG�IRU�WKH�FRXUVH���7KH
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ZHE�VLWH� LQFOXGHG� H[DPLQDWLRQV�� LPSRUWDQW� QRWLFHV� DQG� DQQRXQFHPHQWV�
H[DPLQDWLRQ�DQG�KRPHZRUN�GXH�GDWHV��WKH�FRXUVH�V\OODEXV��WKH�OHFWXUH
VFKHGXOH��DQG�RWKHU�YLWDO�FRXUVH�LQIRUPDWLRQ���7XWRULDOV�RQ�FRPSXWHU�
DLGHG�GHVLJQ��&$'��WRROV�XVHG�LQ�WKH�FRXUVH�FRXOG�DOVR�EH�UHDG�DQG�RU
SULQWHG�IURP�WKH�ZHE�VLWH���6RIWZDUH�WKDW�VWXGHQWV�FRXOG�GRZQORDG�WR�D
SHUVRQDO�FRPSXWHU��WR�SHUIRUP�GLJLWDO�ORJLF�GHVLJQ�DQG�VLPXODWLRQ��DORQJ
ZLWK�FRXUVH�QRWHV�GHYHORSHG�E\�WKH�DXWKRU�RI�WKH�WH[WERRN�XVHG�LQ�WKH
FRXUVH��ZDV�DYDLODEOH�YLD�WKH�FRXUVH�ZHE�VLWH�

(YHQ�WKH�UHJXODU�VHVVLRQV�RI�WKH�(&(�����FRXUVH��SULRU�WR�WKH�)DOO������
WRRN�DGYDQWDJH�RI�FXUUHQW�WHFKQRORJ\���7KLV�FRXUVH�ZDV�RQH�RI�WKH�ILUVW
LQ�WKH�GHSDUWPHQW�WR�XWLOL]H�WKH�FRQFHSW�RI�$FRXUVH�ORFNHUV#��RU�VKDUHG
ILOH� V\VWHPV�� WKDW� FRXOG� EH� DFFHVVHG� E\� WKH� LQVWUXFWRU�� WHDFKLQJ
DVVLVWDQWV��DQG�WKH�VWXGHQWV���6WXGHQW�SURMHFWV�IRU�HDFK�VWXGHQW�WHDP
ZHUH�DFFHVVLEOH�E\�DOO�WHDP�PHPEHUV���,QVWUXFWRUV�DQG�WHDFKLQJ�DVVLVWDQWV
HYDOXDWHG� � VWXGHQW� SURMHFWV� RQ�OLQH�� DYRLGLQJ� � WKH� QHHG� WR� VFKHGXOH
LQGLYLGXDO�WLPH�VORWV�IRU�SURMHFW�HYDOXDWLRQ����$OO�FRXUVH�PDWHULDOV�WKDW
FRXOG�EH�DFFHVVHG�YLD�WKH�FRXUVH�ZHE�VLWH�ZHUH�DOVR�DYDLODEOH�YLD�WKH
FRXUVH�ORFNHU���$OVR��&$'�WRROV�DQG�RWKHU�UHVWULFWHG�VRIWZDUH�IRU�XVH�E\
VWXGHQWV�HQUROOHG�LQ�WKH�FRXUVH�ZHUH�DFFHVVHG�IURP�WKH�FRXUVH�ORFNHU�

2IILFH�KRXUV�IRU�WKH�81&�$�VWXGHQWV�ZHUH�KHOG�YLD�WKH�,QWHUQHW�XVLQJ�WKH
0XOWLFDVW�%URDGFDVWLQJ�RQ�WKH�,QWHUQHW��0%21(��VRIWZDUH���7KH�0%21(�WRROV
SURYLGH�WZR�ZD\�DXGLR�YLGHR��FRPPXQLFDWLRQ�EHWZHHQ
WKH�LQVWUXFWRU�DQG�WKH�UHPRWH�VWXGHQWV���$WWDFKHG�WR�HDFK�ZRUNVWDWLRQ�LV
D� VPDOO� FDPHUD� DQG� PLFURSKRQH� FRQQHFWHG� � YLD� GHGLFDWHG� DXGLR�YLGHR
SURFHVVLQJ�FDUG���$�SUHVVXUH�VHQVLWLYH�WDEOHW��LV�DOVR�XVHG�ZLWK�WKH
0%21(� ZKLWHERDUG� �ZE�� WRRO� WR� VLPXODWH� WKH� XVH� RI� D� QRWHSDG� RU
FKDONERDUG���7KHVH�RIILFH�KRXUV�ZHUH�KHOG�IRU�ERWK�ORFDO�DQG�UHPRWH
VWXGHQWV� VLPXOWDQHRXVO\�� � 7KH� ZKLWHERDUG� ZDV� YHU\� XVHIXO� VLQFH� D
3RVWVFULSW-�YHUVLRQ�RI�DQ�H[DPSOH�SUREOHP�FRXOG�EH�LPSRUWHG�DQG�YLHZHG
E\� WKH� LQVWUXFWRU� DQG� VWXGHQWV� SDUWLFLSDWLQJ� LQ� RIILFH� KRXUV�� � 7KH
SUHVVXUH�VHQVLWLYH�SDG�ZLWK�SHQ�LV�XVHG�WR�PDNH�DQQRWDWLRQV�RQ�H[DPSOH
SUREOHPV� DQG� WR� DOORZ� VWXGHQWV� WR� DQVZHU� TXHVWLRQV� SRVHG� E\� WKH
LQVWUXFWRU��
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)LJXUH����7KH�(&(�����:HE�6LWH

(&(�����RQ�WKH�,QWHUQHW

'XULQJ�WKH�)DOO�VHPHVWHU�RI��������DSSUR[LPDWHO\����VWXGHQWV�WRRN�WKH
FRXUVH�DW�1&�6WDWH�ZKLOH�ILYH�VWXGHQWV�WRRN�WKH�FRXUVH�DW�81&�$VKHYLOOH�
7KLV�FRXUVH�ZDV�WDXJKW�XVLQJ�ERWK�WKH�V\QFKURQRXV�DQG�DV\QFKURQRXV�FRXUVH
GHOLYHU\� PHFKDQLVPV�� � 7KH� V\QFKURQRXV� OHFWXUHV� ZHUH� WDXJKW� YLD� WKH
,QWHUQHW� XVLQJ� WKH� 0%21(� VRIWZDUH�� 7KH� FODVV� ZDV� EURDGFDVW� IURP� D
VSHFLDO� GLVWDQFH� HGXFDWLRQ� FODVVURRP� ORFDWHG� � DW� 1&� 6WDWH�� �
$V\QFKURQRXV�OHFWXUHV�YLD�WKH�,QWHUQHW�ZHUH�DOVR�SURYLGHG�GXULQJ
WKH�)DOO�VHPHVWHU�RI������

7KH�V\QFKURQRXV�OHFWXUHV�ZHUH�EURDGFDVW�YLD�WKH�,QWHUQHW�XVLQJ�WKH
0%21(�VRIWZDUH�WRROV���3ULRU�WR�WKH�XVH�RI�WKH�0%21(�WRROV�IRU�WKH
V\QFKURQRXV�OHFWXUHV�LQ�(&(������D�QXPEHU�RI�FRPPHUFLDO�WRROV��ERWK
,QWHUQHW�DQG�,6'1�EDVHG��ZHUH�HYDOXDWHG���,W�ZDV�IRXQG��IRU�WKH
SXUSRVHV�RI�GHOLYHULQJ�V\QFKURQRXV�GLVWDQFH�HGXFDWLRQ�FRXUVHV��WKDW
WKH�0%21(�DSSOLFDWLRQV�VXLWH�ZDV�PRVW�VDWLVIDFWRU\���7KH�WRROV�XVHG
H[WHQVLYHO\�LQ�(&(�����LQFOXGH���VGU���VHVVLRQ�GLUHFWRU\�PDQDJHU��
YLF��WKH�YLGHR�FRQIHUHQFLQJ�WRRO���YDW��WKH�YLVXDO�DXGLR�WRRO���ZE
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�VKDUHG�ZKLWHERDUG���DQG�ZELPSRUW��WKH�ZKLWHERDUG�LPSRUW�WRRO��

$Q� HOHFWURQLF� ZKLWHERDUG� PHDVXULQJ� DSSUR[LPDWHO\� � � [� � � ZDV
LQWHUIDFHG� WR� D� 8QL[� ZRUNVWDWLRQ� LQ� WKH� GLVWDQFH� HGXFDWLRQ
FODVVURRP�DW�1&�6WDWH���7KH�ODUJH�ZKLWHERDUG�LV�SUHVVXUH�VHQVLWLYH�
VLPLODU� WR� WKH� WDEOHW� XVHG� IRU� RQ�OLQH� RIILFH� KRXUV�� � :KLOH
VWXGHQWV� DW� 1&� 6WDWH� FRXOG� YLHZ� WKH� ZKLWHERDUG� OLNH� DQ\� RWKHU
FKDONERDUG��DOO�QRWHV�ZULWWHQ�RQ�WKH�ZKLWHERDUG�DSSHDUHG�RQ�WKH
VFUHHQ�RI�WKH�ZRUNVWDWLRQ�DQG�ZDV�EURDGFDVW�WR�VWXGHQWV�DW�81&�$�
�7KH�ZE�SURJUDP�ZDV�XVHG�WR�DXJPHQW�QRWHV�ZULWWHQ�RQ�WKH�ODUJH
FKDONERDUG���,QIRUPDWLRQ�FRXOG�EH�W\SHG�LQWR�WKH�ZKLWHERDUG�SURJUDP
DQG�RU�3RVW6FULSW-�ILOHV�ZLWK�GLDJUDPV�RI�VDPSOH�GLJLWDO�FLUFXLWV�
/DUJH�PRQLWRUV�ORFDWHG�DURXQG�WKH�GLVWDQFH�HGXFDWLRQ�FODVVURRP�DW
1&�6WDWH�DOORZHG�ORFDO�VWXGHQWV�WR�YLHZ�WKH�VFUHHQ�RI�WKH�FRPSXWHU
ZRUNVWDWLRQ�FRQWDLQLQJ�WKH�FRPELQDWLRQ�RI�KDQGZULWWHQ�DQG�FRPSXWHU
DQQRWDWHG�OHFWXUH�QRWHV��

)LJXUH���VKRZV�D�W\SLFDO�EUDLQVWRUPLQJ�VHVVLRQ�KHOG�GXULQJ�FODVV
IURP� WKH� 81&�$� GLVWDQFH� HGXFDWLRQ� FODVVURRP�� � ,Q� W\SLFDO
EUDLQVWRUPLQJ�DFWLYLWLHV��D�VPDOO�GHVLJQ�SUREOHP�LV�SUHVHQWHG��
6WXGHQW�WHDPV�DUH�UHTXLUHG�WR�VROYH�WKH�GHVLJQ�SUREOHP�GXULQJ�FODVV
WLPH�ZKLOH�WKH�LQVWUXFWRU�SURYLGHV�DVVLVWDQFH�WR�LQGLYLGXDO�WHDPV�
1RWH�WKDW�D�8QL[�ZRUNVWDWLRQ�ZDV�XVHG�WR�UHFHLYH�GDWD�VHQW�IURP�WKH
HOHFWURQLF�ZKLWHERDUG�DW�1&�6WDWH�WR�WKH�UHPRWH�VWXGHQWV�DW�81&�$�
�$�SURMHFWLRQ�V\VWHP�GLVSOD\V�WKH�FRQWHQWV�RI�WKH�ZKLWHERDUG�RQ�D
VFUHHQ�ORFDWHG�LQ�WKH�IURQW�RI�WKH�FODVVURRP���$�UHWLUHG�HQJLQHHU
VHUYHG� DV� D� WHDFKLQJ� DVVLVWDQW� IRU� WKH� UHPRWH� VWXGHQWV� WR
IDFLOLWDWH�OHDUQLQJ�EUDLQVWRUPLQJ�LQ�WKH�H[SHULPHQWDO�HQYLURQPHQW�

7KH�DV\QFKURQRXV�OHFWXUHV�ZHUH�SURYLGHG�YLD�WKH�FRXUVH�ZHE�VLWH�
�3UHVHQWDWLRQV� GHYHORSHG� XVLQJ� D� 3&�EDVHG� VRIWZDUH� WRRO
�3RZHU3RLQW-��ZHUH�DXJPHQWHG�ZLWK�DXGLR�DQG�SODFHG�RQ�WKH�ZRUOG
ZLGH�ZHE��6WXGHQWV�DUH�DEOH�WR�FOLFN�RQ�DQ�DXGLR�EXWWRQ�LFRQ�WR
KHDU�WKH�LQVWUXFWRU�JLYLQJ�D�VKRUW�OHFWXUH��6HYHUDO�V\QFKURQRXV
FODVV� SHULRGV� ZHUH� VNLSSHG� WR� DOORZ� VWXGHQWV� WR� HYDOXDWH� WKH
DV\QFKURQRXV�OHFWXUHV�IRU�HGXFDWLRQDO�FRQWHQW�DQG�HDVH�RI�XVH��
2ULJLQDOO\��LW�ZDV�GHWHUPLQHG�WKDW�RQH�OHFWXUH�ZRXOG�EH�V\QFKURQRXV
DQG�WKH�RWKHU�OHFWXUH�ZRXOG�EH�DV\QFKURQRXV�GXULQJ�HDFK�ZHHN�RI�WKH
FODVV�

7KH�FRXUVH�ZHE�VLWH�DQG�FRXUVH�ORFNHUV�ZHUH�DOVR�XVHG�GXULQJ�WKLV
VHPHVWHU�WR�DOOHYLDWH�WKH�QHHG�IRU�KDQGRXWV�DQG�WR�SURYLGH�YLWDO
FRXUVH�LQIRUPDWLRQ�WR�VWXGHQWV�DW�ERWK�WKH�ORFDO�DQG�UHPRWH�VLWHV�
�7KH� VWXGHQWV� DW� 81&�$� FRXOG� DFFHVV� 1&� 6WDWH V� (RV� FRPSXWLQJ
HQYLURQPHQW� DQG� YLHZ� H[DFWO\� WKH� VDPH� HQYLURQPHQW� DV� WKH� 1&
VWXGHQWV���6XSSOHPHQWDO�LQIRUPDWLRQ�ZDV�DOVR�DGGHG�WR�WKH�ZHE�VLWH
IRU�VWXGHQWV�WR�UHDG�DQG�VWXG\��
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)LJXUH����$�%UDLQVWRUPLQJ�6HVVLRQ�DW�81&�$VKHYLOOH

([DPLQDWLRQV�IRU�WKH�UHPRWH�VWXGHQWV�ZHUH�KHOG�DW�WKH�VDPH�WLPH�DV
ORFDO�VWXGHQWV�GXULQJ�D�OLYH�H[DPLQDWLRQ�VHVVLRQ���7KH�LQVWUXFWRU
VHUYHG�DV�WKH�SURFWRU�DW�1&�6WDWH�DQG�WKH�WHDFKLQJ�DVVLVWDQW�VHUYHG
DV�WKH�SURFWRU�DW�WKH�UHPRWH�VLWH���$OO�H[DPLQDWLRQV�ZHUH�JUDGHG�DW
1&�6WDWH���7KLV�ZDV�WKH�FDVH�IRU�WKH�WUDGLWLRQDO�GLVWDQFH�HGXFDWLRQ
FRXUVH�DV�ZHOO���

&RQFOXVLRQV

7KLV�SDSHU�KDV�SUHVHQWHG�GHWDLOV�RI�D�GLVWDQFH�HGXFDWLRQ�FRXUVH�LQ
FRPSXWHU�HQJLQHHULQJ�WDXJKW�DW�1&�6WDWH�8QLYHUVLW\�WR�VWXGHQWV�DW
WKH� 8QLYHUVLW\� RI� 1RUWK� &DUROLQD� DW� $VKHYLOOH�� 7KLV� FRXUVH� ZDV
WDXJKW� XVLQJ� V\QFKURQRXV� GHOLYHU\� WHFKQLTXHV� GXULQJ� WKH� ILUVW
VHPHVWHU�RI�RXU�H[SHULPHQW��7KH�FRXUVH�DQG�ZDV�WDXJKW�XVLQJ�ERWK
DV\QFKURQRXV�DQG�V\QFKURQRXV�GHOLYHU\�PHFKDQLVPV�LQ�WKH�VXEVHTXHQW
VHPHVWHU�RI�RXU�H[SHULPHQW��7KH�PDMRU�FRQFOXVLRQ�RI�WKH�H[SHULPHQW
ZDV�WKDW�WKHUH�ZDV�QR�VWDWLVWLFDO�GLIIHUHQFH�LQ�WKH�SHUIRUPDQFH�RI
WKH�VWXGHQWV�DW�WKH�ORFDO�DQG�UHPRWH�VLWHV���+HQFH��WKH�GLVWDQFH
HGXFDWLRQ� FRXUVHV� ZHUH� JHQHUDOO\� D� VXFFHVV�� � ,Q� IDFW�� WKH
LQVWUXFWRU� IHOW� WKDW� WKH� VWXGHQWV� DW� WKH� UHPRWH� VLWH� KDG� DQ
DGYDQWDJH�RYHU�VWXGHQWV�DW�1&�6WDWH�VLQFH�WKH\�KDG�D�VPDOOHU�FODVV
VL]H�DQG�KDG�DFFHVV�WR�D�VSHFLDO�WHDFKLQJ�DVVLVWDQW��$GGLWLRQDO
GHWDLOV�RI�D�FRPSOHWH�HYDOXDWLRQ�RI�WKH�TXDOLWDWLYH�SHUFHSWLRQV�RI
ERWK�IDFXOW\�DQG�VWXGHQWV�SDUWLFLSDWLQJ�LQ�WKH�FRXUVH�FDQ�EH�IRXQG
LQ��%UDZQHU�������

�7KHUH�ZHUH�PDQ\�OHVVRQV�OHDUQHG�IURP�WKLV�H[SHULPHQW�LQ�GLVWDQFH
HGXFDWLRQ��7KH�PRVW�LPSRUWDQW�OHVVRQ�ZDV�WKDW�UHWLUHG�HQJLQHHUV
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SURYLGH� DQ� XQWDSSHG� UHVRXUFH� IRU� WHDFKLQJ� DVVLVWDQWV� WKDW� DUH
EHQHILFLDO� WR� XQLYHUVLWLHV� DQG� VWXGHQWV�� 8QOLNH� WUDGLWLRQDO
WHDFKLQJ�DVVLVWDQWV��WKHVH�DVVLVWDQWV�GR�QRW�KDYH�RWKHU�FODVVHV�WR
WDNH��,Q�DGGLWLRQ��WKH\�VHUYH�DV�DQ�DGYRFDWH�IRU�WKH�VWXGHQWV�
$QRWKHU�OHVVRQ�ZDV�WKDW�SURMHFW�EDVHG�FRXUVHV�DUH�PRUH�GLIILFXOW�WR
WHDFK�DV�GLVWDQFH�HGXFDWLRQ�FRXUVHV�VLQFH�UHPRWH�VLWHV�PD\�KDYH
VOLJKWO\�GLIIHUHQW�KDUGZDUH�VRIWZDUH�WKDQ�WKH�ORFDO�VLWH���,Q�WKLV
FDVH��SUREOHPV�FDQ�DULVH�WKDW�VRIWZDUH�VXSSRUW�SHUVRQQHO�DW�WKH
ORFDO�VLWH�FDQQRW�UHFUHDWH�WKH�SUREOHPV�H[SHULHQFHG�DW�WKH�UHPRWH
VLWH� WR� SURYLGH� HIILFLHQW� GLDJQRVLV� WR� UHPRWH� VWXGHQWV�� � $OVR�
UHPRWH�VLWHV�PD\�QRW�KDYH�SHUVRQQHO�ZLWK�WKH�VDPH�H[SHUWLVH�RQ
VRIWZDUH�KDUGZDUH�XVHG�LQ�D�GLVWDQFH�HGXFDWLRQ�FRXUVH���:KLOH�WKH
0%21(�VRIWZDUH�SURYHG�WR�EH�EHWWHU�IRU�D�GLVWDQFH�HGXFDWLRQ�FRXUVH
WKDQ� XVLQJ� WKH� WUDGLWLRQDO� FORVHG�FLUFXLW� WHOHYLVLRQ� QHWZRUN�
SUREOHPV�GLG�DULVH�WKDW�SURKLELWHG�FODVV�IURP�EHLQJ�KHOG�RQ�D�IHZ
RFFDVLRQV���6LQFH�WKH�QXPEHU�RI�WLPHV�WKLV�RFFXUUHG�ZDV�VPDOO��LW
ZDV�IHOW�WKDW�EURDGFDVWLQJ�WKH�FRXUVH�RQ�WKH�,QWHUQHW�ZDV�PXFK�OHVV
FRVWO\�WKDQ�SURYLGLQJ�VWDII�WR�GHOLYHU�FRXUVHV�RYHU�WKH�FORVHG�
FLUFXLW�WHOHYLVLRQ�QHWZRUN����

5HIHUHQFHV
0RUVH��/��&���$8VLQJ�,QWHUDFWLYH�6WUDWHJLHV�LQ�'LVWDQFH�/HDUQLQJ�#

3URFHHGLQJV�RI�$6((�&RQIHUHQFH��6HVVLRQ�������6HDWWOH�
:DVKLQJWRQ���-XQH�������

.DVK\��(���7��7KRHQQHVVHQ���<��7VDL���1�(��'DYLV�DQG�6�/��:ROIH�
$8VLQJ�1HWZRUNHG�7RROV�WR�3URPRWH�6WXGHQW�6XFFHVV�LQ�/DUJH
&ODVVHV�#��-��(QJU��(GXFDWLRQ������������������������

*UDKDP��&��DQG��7�1��7ULFN���$-DYD�$SSOHWV�(QKDQFH�/HDUQLQJ�LQ�D
)UHVKPDQ�(&(�&RXUVH#��-��(QJU��(GXFDWLRQ�������������������������

3HWUH��0����/��&DUVZHOO��%��3ULFH��%��DQG�7KRPDV��3��
$,QQRYDWLRQV�LQ�/DUJH�6FDOH�6XSSRUWHG�'LVWDQFH�7HDFKLQJ�
7UDQVIRUPDWLRQ�IRU�WKH�,QWHUQHW��1RW�-XVW�7UDQVODWLRQ�#�-��(QJU�
(GXFDWLRQ�������������������������

%RXOHW��0DULH�0LFKHOOH�DQG�%RXGUHDXOW��6���$8VLQJ�7HFKQRORJ\�WR
'HOLYHU�'LVWDQFH�(GXFDWLRQ�LQ�&RPSXWHU�6FLHQFH�#�-��(QJU�
(GXFDWLRQ�������������������������

6ZDIRUG��-�/���&�5��*UDKDP��'�-��%URZQ��DQG�7�1��7ULFN��$0DOODUGV
$V\QFKURQRXV�/HDUQLQJ�LQ�7ZR�(QJLQHHULQJ�&RXUVHV�#�3URFHHGLQJV
�����)URQWLHUV�LQ�(GXFDWLRQ�&RQIHUHQFH�#�,(((�$6((��9RO����������
������������

.DVK\��(���%�0��6KHUULOO��<��7VDL��'��7KDOHU��'��:HLQVKDQN��0�
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(QJHOPDQQ�DQG�'�-��0RUULVVH\�
$&$3$��$Q�,QWHJUDWHG�&RPSXWHU�$VVLVWHG�3HUVRQDOL]HG�$VVLJQPHQW
6\VWHP�#�$PHULFDQ�-RXUQDO�RI�3K\VLFV�������������������������

7KRHQQHVVHQ��0��DQG�0��+DUULVRQ��$&RPSXWHU�$VVLVWHG�$VVLJQPHQWV
LQ�D�/DUJH�3K\VLFV�&ODVV�#�&RPSXWHUV�DQG�(GXFDWLRQ��������������
�����������

/HZLV��5�$���%�0��+DUSHU�DQG�0��:LOVRQ��$&RPSXWHU�$VVLJQPHQWV�DQG
3UREOHPV�&ODVVHV�IRU�3K\VLFV�6WXGHQWV�#�&RPSXWHU�DQG�(GXFDWLRQ�
�����������������������

%UDZQHU��&DWKHULQH��$1RUWK�&DUROLQD�6WDWH���)XMLWVX�1HWZRUN�%DVHG
(GXFDWLRQ�3URMHFW���&RXUVH�(YDOXDWLRQ�5HSRUW#�7HFKQLFDO�5HSRUW�
1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��85/��
KWWS���ZZZ��QFVX�HGX�GR[�1%(�EUDZQHU�WLWOH�KWP���������
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