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UHSUHVHQWDWLRQ�RI�D�EXWWHUIO\�VKRXOG�DSSHDU�DQG�WUDYHO�LQ�WKH�GLUHFWLRQ�LQGLFDWHG�RQ�WKH�FDUG�

+RZHYHU��WKHUH�DUH�VRPH�FOHDU�GUDZEDFNV�ZLWK�223�$5��)LUVW��LW�GRHV�QRW�IXOO\�ZRUN�DV

LQWHQGHG��:KHQ�WKH�XVHU�VFDQV�WKH�WDUJHW�PDUNHU�LQ�WKH�GLDJUDP�DERYH��WKH�H[SHFWHG�RXWSXW�LV�D

�'�EXWWHUIO\�PRGHO�PRYLQJ�OHIW��+RZHYHU��WKH�SURJUDP�IDLOV��7KH�EXWWHUIO\�REMHFW�LV�JHQHUDWHG

DQG�IDFHV�WKH�VSHFLILHG�GLUHFWLRQ�EXW�GRHV�QRW�PRYH��$GGLWLRQDOO\��WKLV�DSS�ZDV�GHVLJQHG�IRU

QRYLFH�SURJUDPPHUV�WR�OHDUQ�REMHFW�RULHQWHG�SURJUDPPLQJ��+RZHYHU��LW�LV�UHVWULFWHG�WR�MXVW�REMHFW

FUHDWLRQ��ZKHUH�WKH�XVHU�KDV�OLWWOH�XQGHUVWDQGLQJ�RI�WKH�YDULRXV�DWWULEXWHV�RU�DFWLRQV�WKDW�DQ�REMHFW

FDQ�KDYH�RU�SHUIRUP��'HVSLWH�WKH�IDFW�WKDW�WKH�PDUNHU�XVHV�NH\�WHUPV�VXFK�DV�&ODVV��2EMHFW��DQG

0HWKRG��WKHUH�LV�OLWWOH�GHVFULSWLRQ�RU�H[SODQDWLRQ�RI�ZKDW�WKHVH�WHUPV�PHDQ�DQG�KRZ�WKH\

FRQWULEXWH�WR�WKH�RXWSXW��'�PRGHO��)XUWKHUPRUH��LW�GRHV�QRW�FRYHU�RWKHU�LPSRUWDQW�223�FRQFHSWV

OLNH�LQKHULWDQFH�RU�SRO\PRUSKLVP�

����� 2JPHQWHG

2JPHQWHG�LV�DQ�$QGURLG�DSS�WKDW�XVHV�DXJPHQWHG�UHDOLW\�WR�WHDFK�VWXGHQWV�DEVWUDFW�SURJUDPPLQJ

WRSLFV��,W�H[SORUHV�WKH�SHGDJRJLFDO�HIIHFWV�RI�XWLOL]LQJ�UHDO�ZRUOG��'�PRGHOV�IRU�OHDUQLQJ��7KH

WZR�PDLQ�VHFWLRQV�RI�2JPHQWHG�DUH�WXWRULDOV�DQG�H[HUFLVHV��8VHUV�PXVW�ILUVW�FRPSOHWH�WXWRULDOV�WR

EHFRPH�DFTXDLQWHG�ZLWK�WKH�WRRO��FRGLQJ�FRQFHSWV��DQG�V\QWD[��7KURXJK��'�UHQGHULQJ�DQG�YLVXDO

SURJUDPPLQJ��WXWRULDOV�DUH�GHVLJQHG�WR�KHOS�VWXGHQWV�OHDUQ�SURJUDPPLQJ�FRQFHSWV�DQG�V\QWD[�

$IWHU�FRPSOHWLQJ�WKH�WXWRULDOV��XVHUV�FDQ�DWWHPSW�H[HUFLVHV�GHVLJQHG�WR�SXW�WKHLU�WXWRULDO

NQRZOHGJH�WR�WKH�WHVW�>��@�

�



)LJXUH������7XWRULDO���0HWKRG�%LQGLQJ�LQ�2JPHQWHG�>��@

7KH�SULPDU\�IRFXV�RI�2JPHQWHG�LV�REMHFW�FUHDWLRQ��PHWKRG�ELQGLQJ�DQG�PHWKRG�LQYRFDWLRQ��$

GUDZEDFN�RI�WKH�DSS�LV�WKDW�LW�GRHV�QRW�H[WHQG�WR�DQ\�RWKHU�WHQHW�RI�223��$OO�FODVVHV�DUH�DOVR

SUHGHILQHG��VR�XVHUV�DUH�QRW�UHTXLUHG�WR�WKLQN�FULWLFDOO\�DERXW�WKH�GLIIHUHQW�ILHOGV�DQG�PHWKRGV

DVVRFLDWHG�ZLWK�DQ�REMHFW��7KH\�DUH�VLPSO\�JLYHQ�PHWKRGV�WR�FDOO�DQG�LQVWUXFWHG�WR�FOLFN�RQ

EXWWRQV�WR�VHH�KRZ�WKH\�ZRUN��,W�LV�FULWLFDO�WKDW�QRYLFH�SURJUDPPHUV�XQGHUVWDQG�WKDW�REMHFWV

EHKDYH�WKH�ZD\�WKH\�GR�EHFDXVH�RI�WKH�FRGH�ZULWWHQ�IRU�WKH�REMHFW��WKLV�FRQQHFWLRQ�LV�QRW�PDGH

FOHDU�LQ�2JPHQWHG�

��� 2EMHFWLYHV

7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�GUDZEDFNV�RI�H[LVWLQJ�DSSOLFDWLRQV��RXU�DSS�25,(17�ZDV�GHVLJQHG

ZLWK�WKUHH�NH\�REMHFWLYHV�LQ�PLQG�

2EMHFWLYH��

7KH�ILUVW�REMHFWLYH�LV�WR�SUHVHQW�HGXFDWLRQDO�FRQWHQW�LQ�DQ�DJH�DSSURSULDWH�PDQQHU��7KLV�HQWDLOV

PDNLQJ�WKH�FRQWHQW�HDV\�WR�XQGHUVWDQG�DQG�8,�HDV\�WR�IROORZ��6WXGHQWV�DUH�LQWURGXFHG�WR�NH\

SURJUDPPLQJ�WHUPV�VXFK�DV�FODVV��REMHFW��SRO\PRUSKLVP��HWF��WKURXJK�VPDOOHU�H[HUFLVHV��PDNLQJ

WKH�PDWHULDO�GLJHVWLEOH�DQG�QRW�RYHUZKHOPLQJ��7KURXJK�WKH�XVH�RI�YLVXDO�FRPSRQHQWV��WKH

DSSOLFDWLRQ�LV�LQWHQGHG�WR�PDNH�WKH�OHDUQLQJ�SURFHVV�DQG�$5�H[SHULHQFH�DV�VLPSOH�DV�SRVVLEOH�

�



2EMHFWLYH��

9LHZLQJ�D�ODUJH�ERG\�RI�FRGH�FDQ�RIWHQ�EH�LQWLPLGDWLQJ�IRU�EHJLQQHU�SURJUDPPHUV��FDXVLQJ

IUXVWUDWLRQ�DQG�GLVWUDFWLQJ�VWXGHQWV�IURP�WKH�OHDUQLQJ�SURFHVV��2XU�VHFRQG�REMHFWLYH�LV�WR�EXLOG�DQ

LQWXLWLYH�$5�H[SHULHQFH�ZKHUH�VWXGHQWV�DUH�QRW�ERJJHG�GRZQ�ZLWK�OHDUQLQJ�YRFDEXODU\�RU�FRGH

V\QWD[��7KLV�HQWDLOV�FUHDWLQJ�H[HUFLVHV�ZKHUH�D�XVHU¶V�LQWHUDFWLRQV�KDYH�FOHDU��FRUUHVSRQGLQJ

LPSDFWV�RQ�DQ�$5�YLVXDOL]DWLRQ��6WXGHQWV�DUH�DEOH�WR�IROORZ�VWUXFWXUHG�WXWRULDOV�LQ�D�JXLGHG

OHDUQLQJ�HQYLURQPHQW�WKDW�GHFRPSRVHV�DQG�YLVXDOL]HV�FRPSOH[�FRGH�

2EMHFWLYH��

2XU�ILQDO�REMHFWLYH�LV�WR�HQFRXUDJH�VWXGHQWV�WR�H[SORUH�223�ZLWK�OHDUQLQJ�DV�WKH�SULPDU\�IRFXV�

7HFKQRORJ\��VSHFLILFDOO\�DXJPHQWHG�UHDOLW\��FDQ�EH�GLVWUDFWLQJ��:KLOH�VHHLQJ�DQ�REMHFW�DSSHDU�LQ

RQH¶V�UHDO�ZRUOG�HQYLURQPHQW�LV�H[FLWLQJ��WKH�DGGLWLRQ�RI�VXFK�YLUWXDO�IHDWXUHV�FDQ�FDXVH�VWXGHQWV

WR�EHFRPH�HQJURVVHG�LQ�D�JDPH�DQG�DGGLFWHG�WR�LW��7KLV�PD\�OHDG�WR�LQIRUPDWLRQ�RYHUORDG�DQG

RYHUUHOLDQFH�RQ�WHFKQRORJ\��,QVWHDG�RI�SHUFHLYLQJ�DQ�HGXFDWLRQDO�$5�H[SHULHQFH�DV�DQ�DGGLFWLQJ

JDPH��VWXGHQWV¶�SULPDU\�IRFXV�VKRXOG�EH�RQ�OHDUQLQJ��7KXV��RXU�DSSOLFDWLRQ�LV�GHVLJQHG�WR�DYRLG

WDNLQJ�WKH�XVHU¶V�DWWHQWLRQ�DZD\�IURP�LPSRUWDQW�HQYLURQPHQWDO�RU�UHDO�ZRUOG�FXHV��25,(17

HQFRXUDJHV�LWV�XVHUV�WR�NHHS�OHDUQLQJ�LQ�D�KHDOWK\��QRQ�GLVWUDFWLQJ�ZD\�E\�SURYLGLQJ�GLJHVWLEOH

FRQWHQW�DQG�D�SRVLWLYH�IHHGEDFN�F\FOH�

�



&KDSWHU��

3URSRVHG�6ROXWLRQ

��25,(17�LV�D�PRELOH�DSS�FUHDWHG�LQ�8QLW\�DQG�GHVLJQHG�VSHFLILFDOO\�IRU�WKH�L3DG��,W�FRQVLVWV�RI�D

VHULHV�RI�LQWHUDFWLYH�WXWRULDOV�WKDW�XWLOL]H�$5�WR�WHDFK�REMHFW�RULHQWHG�SURJUDPPLQJ�FRQFHSWV��7KH

DSS�HQFRXUDJHV�VWXGHQWV�WR�H[SORUH�223�LQ�D�JXLGHG�HQYLURQPHQW�WKDW�SULRULWL]HV�OHDUQLQJ�RYHU

JDPLILFDWLRQ��25,(17
V�WKUHH�SDUW�WXWRULDO�VHULHV�LV�DLPHG�DW�WHDFKLQJ�QRYLFH�SURJUDPPHUV�DERXW

WKH�FRUH�223�FRQFHSWV�RI�FODVV�FUHDWLRQ��LQKHULWDQFH��DQG�SRO\PRUSKLVP� 8QOLNH�H[LVWLQJ

VROXWLRQV��RXU�SODWIRUP�SURYLGHV�D�JXLGHG�OHDUQLQJ�HQYLURQPHQW�ZLWK�LPPHGLDWH�IHHGEDFN�DQG

FOHDU�OHDUQLQJ�RXWFRPHV��:KLOH�SOD\LQJ�DURXQG�ZLWK�$5�REMHFWV�DQG�LQWHUDFWLQJ�ZLWK�WKH�WXWRULDO

H[HUFLVHV��VWXGHQWV�DUH�LQWURGXFHG�WR�DFWXDO�FRGH�V\QWD[�DQG�VWUXFWXUH� 25,(17�LV�GHVLJQHG�WR

HQFRXUDJH�VWXGHQWV�WR�OHDUQ�DW�WKHLU�RZQ�SDFH�E\�SURYLGLQJ�VLPSOH�FRQWHQW�DQG�DQ�HDV\�WR�XVH

LQWHUIDFH�

��� 'HVLJQ�5DWLRQDOH

,Q�WKH�FXUUHQW�HGXFDWLRQDO�WHFKQRORJ\�PDUNHW��WKHUH�DUH�D�OLPLWHG�QXPEHU�RI�DSSOLFDWLRQV�ZLWK�WKH

FRUH�REMHFWLYH�RI�LQWURGXFLQJ�223�FRQFHSWV�WR�EHJLQQLQJ�SURJUDPPHUV�XVLQJ�$5��8QIRUWXQDWHO\�

H[LVWLQJ�VROXWLRQV�GR�QRW�FRYHU�DOO�DVSHFWV�RI�223��KDYH�PLVVLQJ�IHDWXUHV��RU�UHTXLUH�D�VWHHS

OHDUQLQJ�FXUYH�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�VRIWZDUH�

:KHQ�ZH�ILUVW�VWDUWHG�GHYHORSLQJ�25,(17��ZH�KDG�WR�GHFLGH�ZKHWKHU�WKH�DSS�VKRXOG�EH�PRUH

HQWHUWDLQLQJ�DQG�HQJDJLQJ��ZLWK�VHOI�JXLGHG�DXJPHQWHG�UHDOLW\�H[SORUDWLRQ��RU�PRUH�VWUXFWXUHG

DQG�IRFXVHG�RQ�SUHGHILQHG�OHDUQLQJ�H[HUFLVHV��:KLOH�WKH�LGHD�ZDV�WR�FDSLWDOL]H�RQ�WKH�QRYHOW\�RI

DXJPHQWHG�UHDOLW\�E\�DOORZLQJ�VWXGHQWV�WR�H[SHULPHQW�IUHHO\�ZLWK�LW��ZH�DOVR�KDG�WR�HQVXUH�WKDW

VWXGHQWV�VDWLVILHG�FHUWDLQ�OHDUQLQJ�REMHFWLYHV��:H�REVHUYHG�WKDW�PDQ\�RI�WKH�FXUUHQW�VROXWLRQV

DGRSWHG�D�PRUH�VWUXFWXUHG�DSSURDFK��EHFDXVH�IHHGEDFN�DQG�OHDUQLQJ�ZHUH�HDVLHU�WR�LPSDUW�ZLWK

GHILQHG�LQVWUXFWLRQV���%\�LQWURGXFLQJ�DXJPHQWHG�UHDOLW\�LQWR�25,(17��ZH�ZHUH�DEOH�WR�SURYLGH�D

�



VHQVH�RI�SOD\�DQG�VHOI�GLUHFWHG�OHDUQLQJ��7KXV��25,(17�LQFRUSRUDWHV�ERWK�VWUXFWXUHG�WXWRULDOV

WKDW�DOVR�HQDEOH�XVHUV�WR�H[SHULPHQW�DQG�LQWHUDFW�ZLWK�WKH�$5�PRGHOV�WKH\�FUHDWH�DW�WKH�HQG�RI

HDFK�WXWRULDO�

)XUWKHUPRUH��ZKLOH�LQKHULWDQFH�DQG�SRO\PRUSKLVP�DUH�IXQGDPHQWDO�DVSHFWV�RI�223��WKH\�DUH

RIWHQ�RYHUORRNHG�LQ�H[LVWLQJ�DSSOLFDWLRQV��,Q�REMHFW�RULHQWHG�SURJUDPPLQJ��LQKHULWDQFH�SURPRWHV

FRGH�UHXVDELOLW\�DQG�UHGXFHV�FRGH�OHQJWK��3RO\PRUSKLVP�DOORZV�WKH�REMHFW�WR�FKRRVH�ZKLFK�IRUP

RI�WKH�IXQFWLRQ�WR�LPSOHPHQW�ERWK�DW�FRPSLOH��RYHUORDGLQJ��DQG�UXQ�WLPH���RYHUULGLQJ���)RU

QRYLFH�SURJUDPPHUV��XQGHUVWDQGLQJ�KRZ�LQKHULWDQFH�DQG�SRO\PRUSKLVP�ZRUN�LV�FULWLFDO�VLQFH�LW

FDQ�KHOS�WKHP�HVWDEOLVK�EHWWHU�SURJUDPPLQJ�KDELWV�DQG�JHQHUDWH�PRUH�FRQFLVH�DQG�HIILFLHQW�FRGH

LQ�WKH�ORQJ�UXQ��$V�D�UHVXOW��25,(17�GHGLFDWHV�WZR�RI�LWV�WXWRULDOV�WR�EUHDNLQJ�GRZQ�WKHVH�EURDG

FRQFHSWV�LQWR�PDQDJHDEOH�FKXQNV��(DFK�WXWRULDO�EXLOGV�RQ�WKH�SUHYLRXV��DOORZLQJ�XVHUV�WR

XQGHUVWDQG�ERWK�ZKDW�JRHV�LQWR�D�FODVV�RU�REMHFW�DQG�KRZ�LW�LQWHUDFWV�ZLWK�RWKHU�FODVVHV�DQG

FRUUHVSRQGLQJ�REMHFWV�

$GGLWLRQDOO\��VLQFH�25,(17�LV�GHVLJQHG�IRU�\RXQJHU�DXGLHQFHV��PLGGOH�VFKRRO�OHYHO�DQG�XS���LW

FHQWHUV�LWV�WXWRULDOV�DQG�H[HUFLVHV�DURXQG�D�&DU�FODVV�DQG�REMHFW��%HFDXVH�DXWRPRELOHV�DUH�WKH

PRVW�FRPPRQ�PRGH�RI�WUDQVSRUWDWLRQ�LQ�WKH�8QLWHG�6WDWHV��LW�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�WKH

PDMRULW\�RI�XVHUV�DUH�IDPLOLDU�ZLWK�WKH�YDULRXV�FKDUDFWHULVWLFV�DQG�DFWLRQV�RI�D�FDU��25,(17

HGXFDWHV�WKURXJK�DQ�REMHFW�WKDW�XVHUV�DUH�DOUHDG\�IDPLOLDU�ZLWK�

��� 7XWRULDO�&RQWHQW

2ULHQW�LV�GLYLGHG�LQWR�WKUHH�WXWRULDOV��HDFK�RI�ZKLFK�EXLOGV�XSRQ�WKH�SUHYLRXV�WXWRULDO��7KH�ILUVW

WXWRULDO�IRFXVHV�RQ�FODVV�FUHDWLRQ��WKH�VHFRQG�RQ�LQKHULWDQFH��DQG�WKH�WKLUG�RQ�SRO\PRUSKLVP�

����� 7XWRULDO����&ODVV�&UHDWLRQ

7XWRULDO���LQWURGXFHV�VWXGHQWV�WR�WKH�FRQFHSW�RI�FODVV�FUHDWLRQ��7KH�JRDO�RI�WKLV�OHVVRQ�LV�WR�FUHDWH

D�&DU�FODVV�DQG�LQVWDQWLDWH�D�&DU�REMHFW��7KHUH�DUH�WZR�SULPDU\�LQWHUDFWLYH�H[HUFLVHV�WKDW�KHOS

�



VWXGHQWV�XQGHUVWDQG�WKDW�WKH�FKDUDFWHULVWLFV�RI�D�FDU²VXFK�DV�FRORU��PDNH��DQG�PRGHO²DUH

DWWULEXWHV��DQG�WKDW�D�FDU¶V�EHKDYLRUV²VXFK�DV�GULYLQJ��WXUQLQJ��RU�KRQNLQJ²DUH�PHWKRGV�

7KH�ILUVW�WDUJHW�RXWFRPH�IRU�WKLV�H[HUFLVH�LV�WR�GHFODUH�DQG�GHILQH�D�&DU�FODVV��7KH�ILUVW�H[HUFLVH

DVNV�XVHUV�WR�GHWHUPLQH�ZKLFK�DWWULEXWHV�DUH�DSSOLFDEOH�WR�D�FDU�

)LJXUH������7XWRULDO���$WWULEXWHV�([HUFLVH

,Q�WKH�GLDJUDP�DERYH��WKH�OHIW�KDQG�VLGH�OLVWV�D�QXPEHU�RI�DWWULEXWHV�DQG�WKH�ULJKW�KDQG�VLGH�LV�D

GHFODUDWLRQ�RI�WKH�&DU�FODVV��8VHUV�DUH�SURPSWHG�WR�VHOHFW�VSHFLILF�&DU�DWWULEXWHV�RU�PHWKRGV�

ZKLFK�SRSXODWH�WKH�FRGH�IRU�WKH�&DU�FODVV�RQ�WKH�ULJKW�SDQHO��,I�WKH�XVHU¶V�VHOHFWLRQ�LV�FRUUHFW�

WKH\�ZLOO�EH�JLYHQ�D�GHWDLOHG�H[SODQDWLRQ�RI�KRZ�LW�WUDQVODWHV�WR�FRGH��)RU�H[DPSOH��LI�WKH�XVHU

VHOHFWV��FRORU��DV�DQ�DWWULEXWH�RI�&DU��D�SRSXS�ZLOO�DSSHDU�H[SODLQLQJ�WKDW�FRORU�UHSUHVHQWHG�LQ

FRGH�DV�D�VWULQJ��6LPLODUO\��LI�WKH�XVHU�VHOHFWV�DQ�LQFRUUHFW�FKDUDFWHULVWLF��WKH\�ZLOO�EH�UHGLUHFWHG

DIWHU�UHFHLYLQJ�D�EULHI�H[SODQDWLRQ�IRU�ZK\�WKH\�FKRVH�WKH�LQFRUUHFW�UHVSRQVH�

7KLV�H[HUFLVH�LV�UHSOLFDWHG�ZLWK�VSHFLILF�PHWKRGV�DV�ZHOO��8VHUV�DUH�DJDLQ�DVNHG�WR�FKRRVH

PHWKRGV�WKH\�EHOLHYH�DUH�UHOHYDQW�WR�D�FDU��DQG�WKH�SURFHVV�LV�UHSHDWHG�XQWLO�DOO�FRUUHFW�PHWKRGV

KDYH�EHHQ�FKRVHQ�

��



)LJXUH������7XWRULDO���0HWKRGV�([HUFLVH

7KH�VHFRQG�WDUJHW�RXWFRPH�LV�WR�LQVWDQWLDWH�D�&DU�REMHFW�LQ�$5��7R�GR�WKLV��WKH�XVHU�ZLOO�W\SH�FRGH

WR�FUHDWH�D�&DU�REMHFW��DQG�WKDW�REMHFW�ZLOO�DSSHDU�LQ�IURQW�RI�WKHP�LQ�WKHLU�RZQ�HQYLURQPHQW��7KH

XVHU�FDQ�WKHQ�LQWHUDFW�ZLWK�WKH�&DU�REMHFW�LQ�DXJPHQWHG�UHDOLW\�E\�FOLFNLQJ�RQ�WKH�SXUSOH�EXWWRQV

WR�VHH�LW�GULYLQJ��WXUQLQJ��UHYHUVLQJ��RU�KRQNLQJ�

)LJXUH������7XWRULDO���&DU�,QVWDQWLDWLRQ

��



����� 7XWRULDO����,QKHULWDQFH

7KH�JRDO�IRU�7XWRULDO���LV�WR�WHDFK�VWXGHQWV�KRZ�WR�GLVWLQJXLVK�EHWZHHQ�WKH�LQKHULWHG�DQG�XQLTXH

DWWULEXWHV�DQG�EHKDYLRUV�RI�D�VXEFODVV�

%\�WKH�HQG�RI�WKLV�WXWRULDO��XVHUV�ZLOO�EH�DEOH�WR�

�� 5HFRJQL]H�WKDW�WKH�3ROLFH&DU�FODVV�FDQ�XVH�DQG�DSSO\�WKH�ILHOGV�DQG�PHWKRGV�RI�WKH�&DU

FODVV�

�� 'HILQH�DWWULEXWHV�DQG�EHKDYLRUV�XQLTXH�WR�D�SROLFH�FDU�

�� ,QVWDQWLDWH�D�3ROLFH&DU�LQ�$5�WR�WHVW�RXW�LQKHULWHG�PHWKRGV�DQG�PHWKRGV�XQLTXH�WR�WKH

FODVV�

7KH�ILUVW�OHDUQLQJ�RXWFRPH�DLPV�WR�JXLGH�XVHUV�WKURXJK�FUHDWLQJ�WKH�3ROLFH&DU�EXLOW�XSRQ�WKH

H[LVWLQJ�&DU�FODVV�IURP�7XWRULDO����7KH�QRWLRQ�RI�LQKHULWDQFH�LV�ILUVW�LQWURGXFHG�WR�XVHUV�WKURXJK�D

VWHS�E\�VWHS�H[SODQDWLRQ�WKDW�FRUUHVSRQGV�WR�WKH�FDU�DQG�SROLFH�FDU�H[DPSOHV�XVHG�WKURXJKRXW�WKH

DSSOLFDWLRQ��7KLV�ZD\��WKH�VWXGHQW�LV�PDNLQJ�FRQQHFWLRQV�ZLWK�LQIRUPDWLRQ�WKH\�DUH�DOUHDG\

IDPLOLDU�ZLWK�DQG�ZRUNHG�ZLWK�LQ�7XWRULDO���

)LJXUH������7XWRULDO���,QKHULWDQFH�([SODQDWLRQ

��



6WXGHQWV�PD\�REVHUYH�KRZ�SURSHUWLHV�OLNH�\HDU��FRORU��DQG�PRGHO�FDQ�EH�WDNHQ�IURP�RQH�REMHFW

DQG�DSSOLHG�WR�DQRWKHU��6SHFLILFDOO\��WKH�&DU�REMHFW�FDQ�EH�XVHG�WR�PDNH�RWKHU�REMHFWV�OLNH�SROLFH

FDUV��WUXFNV��EXVHV��DQG�YDQV�GXH�WR�WKHLU�VLPLODULWLHV��7KXV��EHFDXVH�D�SROLFH�FDU�LV�D�W\SH�RI�FDU�

DOO�RI�WKH�DWWULEXWHV�DQG�EHKDYLRUV�WKDW�DSSO\�WR�D�FDU�FDQ�DOVR�DSSO\�WR�D�SROLFH�FDU��,Q�WKH

IROORZLQJ�H[HUFLVH��VWXGHQWV�DUH�DEOH�WR�VHH�KRZ�D�SDUHQW�DQG�FKLOG�FODVV�UHODWLRQVKLS�WUDQVODWHV�WR

FRGH�

)LJXUH������7XWRULDO���&DU�DQG�3ROLFH&DU�5HODWLRQVKLS

6WXGHQWV�DUH�WKHQ�DVNHG�WR�UHIHU�WR�WKLV�H[HUFLVH�DQG�GHWHUPLQH�KRZ�WR�GHFODUH�WKH�3ROLFH&DU�FODVV

LQ�)LJXUH������,I�XVHUV�PDNH�D�PLVWDNH��D�SRS�XS�IHHGEDFN�ER[�SURPSWV�WKHP�WR�UHFRQVLGHU�WKH

FODVV�EHLQJ�LQKHULWHG�LQ�WKLV�VFHQDULR�

��



)LJXUH������7XWRULDO���3ROLFH&DU�'HFODUDWLRQ

$IWHU�GHFODULQJ�WKH�3ROLFH&DU�FODVV��VWXGHQWV�DUH�DVNHG�WR�ORRN�DW�VRPH�RI�WKH�GLVWLQFW�IHDWXUHV�RI

D�SROLFH�FDU��7KLV�OHDGV�WR�WKH�VHFRQG�REMHFWLYH��ZKLFK�LV�WR�KHOS�WKH�XVHU�XQGHUVWDQG�WKDW�D

3ROLFH&DU�LV�D�VXEFODVV�RI�&DU��7KLV�PHDQV�WKDW�LW�LQKHULWV�FHUWDLQ�ILHOGV�DQG�PHWKRGV��EXW�DOVR�KDV

LWV�RZQ�XQLTXH�DWWULEXWHV��6LPLODU�WR�7XWRULDO����WKH�QH[W�H[HUFLVH�DVNV�WKH�XVHU�WR�VHOHFW�DWWULEXWHV

WKH\�EHOLHYH�FRUUHVSRQG�WR�D�SROLFH�FDU��)LJXUH�������,I�WKH\�VHOHFW�WKH�FRUUHFW�DWWULEXWH��WKH

FRUUHVSRQGLQJ�FRGH�DSSHDUV�RQ�WKH�ULJKW�KDQG�VLGH�RI�WKHLU�VFUHHQ��7KH�JUHHQ�IHHGEDFN�ER[HV�OHW

WKHP�NQRZ�WKH\�DUH�FRUUHFW�DQG�SURYLGH�LQVLJKW�DV�WR�ZK\�DQG�KRZ�WKLV�FDQ�EH�UHSUHVHQWHG�LQ

FRGH��7KH�UHG�IHHGEDFN�ER[HV�PHDQ�WKH\�ZHUH�LQFRUUHFW��EXW�SURYLGH�HQFRXUDJHPHQW�WR�WU\�DJDLQ�

��



)LJXUH������7XWRULDO���3ROLFH&DU�$WWULEXWH�6HOHFWLRQ

7KH�IROORZLQJ�H[HUFLVH�GHDOV�ZLWK�WKH�VKDUHG�PHWKRGV�EHWZHHQ�&DU�DQG�3ROLFH&DU��8VHUV�DUH

SURYLGHG�ZLWK�D�VHOHFWLRQ�RI�PHWKRGV�GHILQHG�LQ�WKH�&DU�FODVV�WKDW�WKH\�FDQ�WHVW�RQ�WKH�3ROLFH&DU

REMHFW�LQ�WKH�$5�HQYLURQPHQW��6LQFH�3ROLFH&DU�LV�D�FKLOG�RI�&DU��WKH\�DUH�DEOH�WR�PDQLSXODWH�LW

XVLQJ�WKH�VDPH�PHWKRGV�GHILQHG�IRU�&DU�

)LJXUH������7XWRULDO���3ROLFH&DU�,QVWDQWLDWLRQ

��



7KH�ILQDO�OHDUQLQJ�RXWFRPH�IRU�WXWRULDO���LV�WR�GLVSOD\�WKH�JUHDWHU�LQKHULWDQFH�KLHUDUFK\�DQG

EULHIO\�LQWURGXFH�WKH�FRQFHSW�RI�PXOWLOHYHO�LQKHULWDQFH��,Q�WKLV�H[HUFLVH��WKH�XVHU�JHWV�D�FKDQFH�WR

VHH�WKH�YLVXDO�UHODWLRQVKLS�EHWZHHQ�&DU�DQG�3ROLFH&DU��DQG�KRZ�WKH\�ILW�LQWR�WKH�ODUJHU

LQKHULWDQFH�WUHH�ZLWK�RWKHU�YHKLFOHV�VXFK�DV�7UXFN�RU�6SRUWV&DU��%\�FOLFNLQJ�RQ�WKH�SDUHQW�FODVV

ER[��WKH�XVHU�ZLOO�VHH�WKH�FRUUHVSRQGLQJ�FKLOGUHQ�DSSHDU�

)LJXUH������7XWRULDO���,QKHULWDQFH�7UHH�'LDJUDP

7KURXJK�D�VHULHV�RI�FRQQHFWHG�DQG�FRQFLVH�H[HUFLVHV��7XWRULDO���JXLGHV�VWXGHQWV�WKURXJK�WKH

EURDG�FRQFHSW�RI�LQKHULWDQFH�

����� 7XWRULDO����3RO\PRUSKLVP

25,(17¶V�WKLUG�DQG�ILQDO�WXWRULDO�IRFXVHV�RQ�SRO\PRUSKLVP��6WXGHQWV�ZLOO���XVH�SRO\PRUSKLVP�WR

FKDQJH�WKH�LPSOHPHQWDWLRQ�RI�DQ�LQKHULWHG�PHWKRG²VSHFLILFDOO\��WKH\�ZLOO�PRGLI\�WKH�3ROLFH&DU

FODVV¶V�LQKHULWHG�PDNH6RXQG���PHWKRG�VR�WKDW�LW�VRXQGV�D�VLUHQ�LQVWHDG�RI�KRQNLQJ�

%\�WKH�HQG�RI�7XWRULDO����VWXGHQWV�VKRXOG�EH�DEOH�WR�

��



�� 8QGHUVWDQG�SRO\PRUSKLVP�DQG�PHWKRG�RYHUORDGLQJ��D�W\SH�RI�SRO\PRUSKLVP�

�� $SSO\�SRO\PRUSKLVP�E\�PRGLI\LQJ�WKH�3ROLFH&DU�FODVV�VR�WKDW�LW�KDV�EHKDYLRUV�GLIIHUHQW

IURP�WKH�&DU�FODVV�

�� 2EVHUYH�WKH�GLIIHUHQFH�EHWZHHQ�3ROLFH&DU�DQG�&DU�EHKDYLRU�LQ�$5�

7XWRULDO���EHJLQV�ZLWK�D�VHULHV�RI�H[SODQDWLRQV�DQG�H[DPSOHV��ZKLFK�LQWURGXFH�WKH�FRQFHSWV�RI

SRO\PRUSKLVP�DQG�PHWKRG�RYHUULGLQJ��7KLV�DFFRPSOLVKHV�WKH�ILUVW�OHDUQLQJ�RXWFRPH�DQG

SURYLGHV�VWXGHQWV�ZLWK�WKH�NQRZOHGJH�WKH\�QHHG�WR�FRPSOHWH�WKH�XSFRPLQJ�H[HUFLVHV�

)LJXUH�������7XWRULDO���3RO\PRUSKLVP�([SODQDWLRQ

1H[W��XVHUV�DUH�LQWURGXFHG�WR�D�WDVN�WKDW�UHTXLUHV�WKHP�WR�DSSO\�SRO\PRUSKLVP�WR�WKH�&DU�DQG

3ROLFH&DU�FODVVHV�WKH\�KDYH�FUHDWHG���7KLV�IXOILOOV�WKH�VHFRQG�OHDUQLQJ�REMHFWLYH��ZKLFK�LV�WR�XVH

SRO\PRUSKLVP�WR�PRGLI\�WKH�3ROLFH&DU�FODVV��6SHFLILFDOO\��3ROLFH&DU�LQKHULWV�D�PDNH6RXQG��

PHWKRG�IURP�WKH�&DU�FODVV��ZKLFK�SURGXFHV�D�KRQNLQJ�QRLVH��)RU�D�SROLFH�FDU��WKH�VRXQG�XVHG�WR

DOHUW�RWKHU�GULYHUV�VKRXOG�EH�D�VLUHQ�LQVWHDG�RI�D�QRUPDO�FDU�KRQN��VR�ZH�H[SODLQ�WKDW�PHWKRG

RYHUULGLQJ�FDQ�EH�XVHG�WR�FRPSOHWH�WKLV�PRGLILFDWLRQ�

��



)LJXUH�������7XWRULDO���$SSO\LQJ�3RO\PRUSKLVP

7XWRULDO���WKHQ�JXLGHV�XVHUV�WR�ZULWH�FRGH�WKDW�ZLOO�RYHUULGH�WKH�PDNH6RXQG���PHWKRG�IRU

3ROLFH&DUV��7KLV�H[HUFLVH�LQYROYHV�XQGHUVWDQGLQJ�ZK\�PRGLILFDWLRQV�DUH�QHFHVVDU\��W\SLQJ�DQ

#2YHUULGH�DQQRWDWLRQ��DQG�ILOOLQJ�RXW�WKH�ERG\�RI�WKH�FRGH�

)LJXUH�������7XWRULDO���0HWKRG�2YHUULGLQJ

��



7KH�ILQDO�SDUW�RI�7XWRULDO���OHWV�XVHUV�ZLWQHVV�WKHLU�FRGH�PRGLILFDWLRQV�LQ�$5��$IWHU�W\SLQJ�FRGH

WR�LQVWDQWLDWH�ERWK�D�3ROLFH&DU�DQG�D�&DU�REMHFW��XVHUV�FDQ�LQWHUDFW�ZLWK�ERWK�FDUV�VLPXOWDQHRXVO\�

,Q�GRLQJ�VR��WKH\�FDQ�REVHUYH�WKDW�DIWHU�RYHUULGLQJ�WKH�PDNH6RXQG���PHWKRG�IRU�3ROLFH&DUV��WKH

WZR�FDUV�QRZ�PDNH�GLIIHUHQW�VRXQGV²RQH�KRQNV�DQG�WKH�RWKHU�RQH�VRXQGV�D�VLUHQ��7KLV�H[HUFLVH

IXOILOOV�7XWRULDO��¶V�WKLUG�OHDUQLQJ�REMHFWLYH�DQG�FRQFOXGHV�WKH�VHULHV��DV�GHPRQVWUDWHG��HDFK

WXWRULDO�EXLOGV�RQ�WRS�RI�WKH�SUHYLRXV�WXWRULDO��DQG�WKH�HQG�UHVXOW�LV�WKDW�D�XVHU�FDQ�FUHDWH�WZR

GLVWLQFW�W\SHV�RI�FDUV�LQ�DXJPHQWHG�UHDOLW\�

)LJXUH�������7XWRULDO���3ROLFH&DU�DQG�&DU�$5�([SORUDWLRQ

��



&KDSWHU��

7HFKQRORJLHV�8VHG

,Q�WHUPV�RI�WHFKQRORJLHV��25,(17�ZDV�EXLOW�XVLQJ�8QLW\��&���$5.LW��DQG�$5�)RXQGDWLRQ�

��� 8QLW\
8QLW\�LV�D�UHDO�WLPH�GHYHORSPHQW�SODWIRUP�IRU�JHQHUDWLQJ��'�DQG��'�JDPHV�DQG�VLPXODWLRQV�

8QLW\�JLYHV�FUHDWRUV�WKH�WRROV�WKH\�QHHG�WR�FUHDWH�ULFK��LPPHUVLYH�DXJPHQWHG�UHDOLW\�H[SHULHQFHV

WKDW�LQWHOOLJHQWO\�LQWHUDFW�ZLWK�WKH�UHDO�ZRUOG��25,(17�ZDV�FUHDWHG�LQ�8QLW\�XVLQJ�WKH�$5

SDFNDJHV�GHVFULEHG�EHORZ�

��� &�
&��VFULSWV�DUH�WKH�FRGH�ILOHV�WKDW�VWRUH�EHKDYLRUV�LQ�8QLW\�DQG�DUH�UHVSRQVLEOH�IRU�WKH�HQJLQH
V

RYHUDOO�IXQFWLRQDOLW\��'HYHORSHUV�FDQ�XVH�VFULSWV�WR�JHQHUDWH�FXVWRP�DFWLRQV�DQG�LQWHUDFWLRQV

ZLWKLQ�D�JDPH�HQYLURQPHQW��&��LV�WKH�PRVW�FRPSDWLEOH�ZLWK�8QLW\�DQG�LV�WKH�VFULSWLQJ�ODQJXDJH

EHKLQG�25,(17
V�LQWHUDFWLYH�IXQFWLRQDOLW\�

��� $5.LW
$5.LW�LV�DQ�DXJPHQWHG�UHDOLW\�GHYHORSPHQW�SODWIRUP�VSHFLILFDOO\�IRU�L26�GHYLFHV��$5.LW

VLPSOLILHV�WKH�SURFHVV�RI�FUHDWLQJ�DQ�$5�H[SHULHQFH�E\�FRPELQLQJ�GHYLFH�PRWLRQ�WUDFNLQJ�

FDPHUD�VFHQH�FDSWXUH��DGYDQFHG�VFHQH�SURFHVVLQJ��DQG�GLVSOD\�FRQYHQLHQFHV�>��@��6LQFH

25,(17�LV�EXLOW�IRU�WKH�L3DG��ZH�XVHG�WKH�$5.LW�GHYHORSPHQW�SODWIRUP�WR�FUHDWH�WKH�$5

H[SHULHQFH�

��� $5�)RXQGDWLRQ
$5�)RXQGDWLRQ�LV�DQ�$5�IUDPHZRUN�WKDW�HQDEOHV�FURVV�SODWIRUP�GHYHORSPHQW��'HYHORSHUV�FDQ

GHSOR\�$5�DSSV�DFURVV�QXPHURXV�PRELOH�DQG�ZHDUDEOH�GHYLFHV��,W�LQFRUSRUDWHV�ERWK

��



SODWIRUP�VSHFLILF�DQG�8QLW\�VSHFLILF�FDSDELOLWLHV��$V�D�UHVXOW��ERWK�$QGURLG�DQG�L26�GHYLFHV

ZRXOG�EH�FDSDEOH�RI�VXSSRUWLQJ�25,(17�LQ�WKH�IXWXUH�

��



&KDSWHU��

3HUIRUPDQFH�(YDOXDWLRQ

��� 0HWKRGRORJ\

7R�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�25,(17�LQ�WHDFKLQJ�REMHFW�RULHQWHG�SURJUDPPLQJ�FRQFHSWV��ZH

SHUIRUPHG�XVHU�WHVWLQJ�RQ�VL[�QRYLFH�SURJUDPPHUV��7ZR�VWXGHQWV�ZHUH�PLGGOH�VFKRROHUV�DW�WKH

�WK�JUDGH�OHYHO��RQH�SDUWLFLSDQW�ZDV�D�KLJK�VFKRRO�VWXGHQW��DQG�WKH�UHPDLQLQJ�WKUHH�SDUWLFLSDQWV

ZHUH�XQGHUFODVVPHQ�LQ�XQLYHUVLW\��3HUIRUPLQJ�LQ�GHSWK�FDVH�VWXGLHV�ZLWK�VHOHFW�SDUWLFLSDQWV

DOORZHG�XV�WR�REVHUYH�XVHU�LQWHUDFWLRQV�ZLWK�25,(17�DQG�FROOHFW�GHWDLOHG�IHHGEDFN��(DFK

SDUWLFLSDQW�ZDV�SURYLGHG�DQ�L3DG�WR�H[SORUH�25,(17�DW�KLV�RU�KHU�RZQ�SDFH��DIWHU�FRPSOHWLQJ�DOO

WKUHH�WXWRULDOV��SDUWLFLSDQWV�ZHUH�WDVNHG�ZLWK�FRPSOHWLQJ�D�VXUYH\��ZKLFK�DVNHG�DERXW�WKHLU�OHYHO

RI�HGXFDWLRQ��WKHLU�IDPLOLDULW\�ZLWK�223��DQG�KRZ�HIIHFWLYH�25,(17�ZDV�LQ�FRPPXQLFDWLQJ

223�LGHDV��LQ�DGGLWLRQ�WR�FROOHFWLQJ�SRVLWLYH�DQG�QHJDWLYH�IHHGEDFN�UHJDUGLQJ�WKH�DSS�

��� (PSLULFDO�5HVXOWV

,Q�WKH�SRVW�WHVW�TXHVWLRQQDLUH��SDUWLFLSDQWV�ZHUH�DVNHG�WR�UDWH�WKHLU�IDPLOLDULW\�ZLWK�223�SULRU�WR

XVLQJ�25,(17��7KH\�ZHUH�DOVR�DVNHG�WR�UDWH�WKH�KHOSIXOQHVV�RI�25,(17�LQ�WHDFKLQJ�223

FRQFHSWV��7KH�UHVXOWV�RI�WKH�VXUYH\�FDQ�EH�VHHQ�LQ�WKH�ILJXUHV�EHORZ�

3ULRU�WR�WHVWLQJ��WKUHH�XVHUV�ZHUH�YHU\�XQIDPLOLDU�ZLWK�223��IDPLOLDULW\�UDWLQJ�RI������RU�������

DQG�WKH�UHPDLQLQJ�WKUHH�XVHUV�ZHUH�VRPHZKDW�IDPLOLDU��UDWLQJ�RI������RU��������$IWHU�XVLQJ

25,(17��DOO�WHVWHUV�UDWHG�WKHLU�IDPLOLDULW\�DV�DQ���RXW�RI����RU�DERYH��LQGLFDWLQJ�WKDW�25,(17

ZDV�YHU\�HIIHFWLYH�LQ�WHDFKLQJ�223�FRQFHSWV�

��



)LJXUH������)DPLOLDULW\�ZLWK�223�EHIRUH�25,(17

)LJXUH������(IIHFWLYHQHVV�RI�25,(17�LQ�WHDFKLQJ�223

:H�DOVR�FROOHFWHG�GDWD�RQ�WKH�OHQJWK�RI�WLPH�LW�WRRN�XVHUV�WR�FRPSOHWH�WKH�WKUHH�WXWRULDOV��7KH�WZR

PLGGOH�VFKRRO�VWXGHQWV�VSHQW����DQG����PLQXWHV�FRPSOHWLQJ�25,(17��ZKLOH�WKH�IRXU�KLJK�VFKRRO

DQG�FROOHJH�OHYHO�WHVWHUV�DYHUDJHG�D�WLPH�RI����PLQXWHV��7XWRULDOV���DQG���HDFK�WRRN�XVHUV�DERXW��

PLQXWHV�WR�FRPSOHWH��ZKLOH�7XWRULDO���WRRN�DQ�DYHUDJH�RI���PLQXWHV�DQG����VHFRQGV��7KLV�GDWD

DIILUPV�WKH�GHVLJQ�RI�RXU�WXWRULDO�VHULHV��ZKHUHE\�HDFK�WXWRULDO�EXLOGV�XSRQ�WKH�SUHYLRXV�DQG

LQFUHDVHV�LQ�OHYHO�RI�GLIILFXOW\�

��



��� 8VHU�)HHGEDFN

7R�JDWKHU�IHHGEDFN�RQ�WKH�HIIHFWLYHQHVV�RI�25,(17�LQ�FRPPXQLFDWLQJ�223�FRQFHSWV�

SDUWLFLSDQWV�ZHUH�DVNHG�³:KDW�DUH�VRPH�WKLQJV�\RX�OLNHG�DERXW�WKLV�DSS"´�DQG�³:KDW�DUH�VRPH

WKLQJV�\RX�WKLQN�ZHUH�GLIILFXOW�WR�XQGHUVWDQG�RU�XVH�LQ�WKH�DSS"´

:H�WKHQ�FDWHJRUL]HG�WKHLU�UHVSRQVHV�LQWR�WKH�IROORZLQJ�JURXSV�EDVHG�RQ�WKH�LQLWLDO�REMHFWLYHV

HVWDEOLVKHG�SULRU�WR�SURMHFW�LPSOHPHQWDWLRQ�

�� 3UHVHQW�HGXFDWLRQDO�FRQWHQW�LQ�DQ�DJH�DSSURSULDWH�PDQQHU�

�� %XLOG�DQ�LQWXLWLYH�$5�H[SHULHQFH�ZKHUH�FRPSUHKHQVLRQ�RI�223�FRQFHSWV�LV�SULRULWL]HG

RYHU�OHDUQLQJ�YRFDEXODU\�RU�FRGH�V\QWD[�

�� (QFRXUDJH�VWXGHQWV�WR�H[SORUH�223�ZLWK�OHDUQLQJ�DV�WKH�SULPDU\�IRFXV�

7KH�UHVXOWV�DUH�VXPPDUL]HG�DV�EHORZ�

�� 6WXGHQW�WHVWHUV�DIILUPHG�WKDW�WKH\�³OLNHG�KRZ�WKH�DSSOLFDWLRQ�GLGQ¶W�VWUHVV�WRR�PXFK�FRGH

YHUEDWLP�DQG�IRFXVHG�RQ�XVHU�HQJDJHPHQW�´�,PSRUWDQW�ZRUGV�ZHUH�EROGHG��DOORZLQJ�WKHP

WR��³IRFXV�>WKHLU@�DWWHQWLRQ�WR�WKH�WRSLFV´�DQG�FUXFLDO�FRQFHSWV��2YHUDOO��VWXGHQWV�IRXQG�WKH

8,�WR�EH�³YHU\�VHOI�H[SODQDWRU\�DQG�HDV\�WR�XVH�´

�� $GGLWLRQDOO\��XVHUV�IRXQG�WKH�³$5�DQG�OLYH�GHPRQVWUDWLRQV�RI�WKH�FRGH�EHLQJ�ZULWWHQ�ZHUH

YHU\�KHOSIXO�LQ�WUXO\�JUDVSLQJ�DQ�XQGHUVWDQGLQJ�RI�WKH�PDWHULDO´��DQG�WKDW�EHLQJ�DEOH�WR

YLVXDOL]H�ZKDW�WKH\�ZHUH�FRGLQJ�PDGH�LW�HDVLHU�WR�VHH�DQG�XQGHUVWDQG�WKH�LPSDFW�RI�HDFK

OLQH�RI�FRGH��7KH\�DOVR�QRWHG�WKDW�WKH�WXWRULDOV�ZHUH�³VKRUW�DQG�VZHHW´�±��FRQFLVH�\HW�DOVR

WKRURXJK�

�� /DVWO\��WHVWHUV�³UHDOO\�OLNHG�WKH�YLVXDOV�DQG�KRZ�LQWHUDFWLYH�LW�ZDV�´�VLQFH�WKLV�³PDGH�LW

HDVLHU�WR�OHDUQ�DQG�XQGHUVWDQG�WKH�FRQFHSWV�´�6WXGHQWV�IRXQG�³SRO\PRUSKLVP�ZLWK�WKH

PDNH6RXQG���IXQFWLRQ�«�JUHDW�LQ�GHPRQVWUDWLQJ�D�W\SLFDOO\�KDUG�FRQFHSW�´ $GGLWLRQDOO\�

D�WHVWHU�VDLG� ³,�WKLQN�WKLV�DSS�ZRXOG
YH�EHHQ�JUHDW IRU�LQWURGXFLQJ�PH�WR�SURJUDPPLQJ

DQG�GHILQLWHO\�ZRXOG
YH�KHOSHG�PH�OHDUQ�WKH�EDVLFV�PXFK�HDVLHU�´

,Q�DGGLWLRQ�WR�SRVLWLYH�IHHGEDFN��ZH�UHFHLYHG�IHHGEDFN RQ�SRWHQWLDO�DUHDV�IRU�LPSURYHPHQW��7R

EHJLQ��VHYHUDO�VWXGHQWV�VWDWHG�WKDW�WKH�FRGH�ZULWLQJ�DFWLYLWLHV�ZHUH�FKDOOHQJLQJ�IRU�WKHP�EHFDXVH

��



WKH\�KDG�WR�W\SH�WKH�FRGH�SUHFLVHO\�DV�LQVWUXFWHG��LQFOXGLQJ�FDVH�DQG�VSDFH�VHQVLWLYLW\��0LVVLQJ�RU

DGGLQJ�H[WUD�VSDFHV�FDXVHG�HUURUV�GHVSLWH�W\SLQJ�RXW�WKH�H[DFW�ZRUGV��ZKLFK�ZDV�IUXVWUDWLQJ�IRU

VWXGHQWV�ZKR�FRXOG�QRW�UHVROYH�WKHLU�HUURU�

)XUWKHUPRUH��VRPH�RI�RXU�LQVWUXFWLRQV�FRXOG�KDYH�EHHQ�ZRUGHG�PRUH�FOHDUO\��)RU�H[DPSOH��LQ

7XWRULDO���RQH�H[HUFLVH�DVNHG�WKH�VWXGHQWV�WR�³)LOO�LQ�WKH�EODQN��SXEOLF�BBBB�H[WHQGV�BBBB´�

6WXGHQWV�ZHUH�XQVXUH�ZKHWKHU�WR�W\SH�LQ�WKH�ZRUGV�WKDW�ILW�LQ�WKH�EODQN�RU�WKH�ZKROH�VHQWHQFH�

7KXV��E\�PDNLQJ�WKH�LQVWUXFWLRQV�PRUH�FOHDU�ZH�KRSH�WR�LPSURYH�WKH�XVHU�H[SHULHQFH�

)LQDOO\��WKHUH�DUH�PLQRU�FKDQJHV�WKDW�ZRXOG�PDNH�WKH�DSS�H[SHULHQFH�PRUH�SOHDVDQW��IRU�H[DPSOH�

DGGLQJ�VPRRWKHU�WUDQVLWLRQV�IRU�FDU�PRYHPHQWV�DQG�UHPRYLQJ�WKH�$5�SODFHPHQW�LQGLFDWRU�IURP

WKH�EDFNJURXQG�RI�VFHQHV�ZKHUH�LW�LV�QRW�QHHGHG��0RVW�RI�WKHVH�LVVXHV�FRXOG�EH�UHVROYHG�IDLUO\

HDVLO\�ZLWK�VRPH�DGGLWLRQDO�FRGH�UHYLVLRQV�

��



&KDSWHU��

)XWXUH�:RUN

25,(17�FXUUHQWO\�LQFOXGHV�WXWRULDOV�IRFXVHG�RQ�FODVV�FUHDWLRQ��LQKHULWDQFH��DQG�SRO\PRUSKLVP�

EXW�LW�GRHV�QRW�FRYHU�DEVWUDFWLRQ�DQG�HQFDSVXODWLRQ²WZR�DGGLWLRQDO�PDMRU�SULQFLSOHV�LQ

REMHFW�RULHQWHG�SURJUDPPLQJ��$EVWUDFWLRQ�LV�XVHG�WR�PDQDJH�FRPSOH[LW\�E\�KLGLQJ�XQQHFHVVDU\

LQIRUPDWLRQ�IURP�WKH�XVHU��7KLV�DOORZV�WKH�XVHU�WR�EXLOG�PRUH�FRPSOLFDWHG�ORJLF�RQ�WRS�RI�WKH

RIIHUHG�DEVWUDFWLRQ�ZLWKRXW�KDYLQJ�WR�XQGHUVWDQG�RU�FRQVLGHU�DOO�RI�WKH�KLGGHQ�FRPSOH[LW\�

(QFDSVXODWLRQ�LV�WKH�LGHD�RI�JURXSLQJ�WRJHWKHU�DWWULEXWHV�DQG�PHWKRGV�WKDW�ZRUN�RQ�VSHFLILF�GDWD

LQWR�D�VLQJOH�HQWLW\��VLPLODU�WR�D�-DYD�FODVV��,W�LV�RIWHQ�XVHG�IRU�LQIRUPDWLRQ�KLGLQJ��ZKLFK�UHIHUV�WR

WKH�LGHD�RI�KLGLQJ�WKH�REMHFW¶V�LQWHUQDO�VWUXFWXUH�DQG�FKDUDFWHULVWLFV��&XUUHQWO\��WKHUH�DUH�QR

WXWRULDOV�RU�H[HUFLVHV�DYDLODEOH�RQ�25,(17�WR�WHDFK�VWXGHQWV�DERXW�WKH�UHPDLQLQJ�WZR�SLOODUV�RI

223��,Q�WKH�IXWXUH��ZH�KRSH�WR�H[SDQG�25,(17�WR�LQFRUSRUDWH�WXWRULDOV�VSHFLILF�WR�DEVWUDFWLRQ

DQG�HQFDSVXODWLRQ��7KLV�ZRXOG�HQDEOH�VWXGHQWV�WR�FRPSOHWH�WKHLU�LQWURGXFWLRQ�WR�DOO�IRXU�WHQHWV�RI

REMHFW�RULHQWHG�SURJUDPPLQJ�

)XUWKHUPRUH��25,(17�FDQ�EHQHILW�IURP�JLYLQJ�XVHUV�PRUH�FUHDWLYH�SRZHU��,GHDOO\��XVHUV�ZLOO�EH

DEOH�WR�PRGLI\�PRUH�RI�DQ�REMHFW¶V�DWWULEXWHV��VXFK�DV�FRORU��QXPEHU�RI�ZKHHOV��VL]H��RU�WKH�VRXQGV

LW�FDQ�JHQHUDWH��7KLV�ZRXOG�SLTXH�XVHUV
�DWWHQWLRQ�LQ�WKH�DSS�DQG�DOORZ�WKHP�WR�H[SHULPHQW�ZLWK

WKH�HQGOHVV�SRVVLELOLWLHV�RI�223�EH\RQG�WKH�VWUXFWXUHG�WXWRULDOV��7KLV�RSWLRQ�ZRXOG�PRVW�OLNHO\�EH

RIIHUHG�DIWHU�XVHUV�FRPSOHWH�WKH�JXLGHG�OHDUQLQJ�WXWRULDOV��VR�DV�WR�JXDUDQWHH�WKDW�VWXGHQWV�DUH�VWLOO

IRFXVHG�RQ�FRPSUHKHQGLQJ�WKH�YDULRXV�223�SULQFLSOHV�RI�REMHFW�FUHDWLRQ��LQKHULWDQFH��HWF�

)LQDOO\��E\�FROODERUDWLQJ�ZLWK�ORFDO�VFKRROV�DQG�FRPSXWHU�VFLHQFH�SURJUDPV��WKH�DSSOLFDWLRQ�FDQ

EH�EHWWHU�DOLJQHG�ZLWK�WKH�PDWHULDO�FRYHUHG�LQ�D�EHJLQQLQJ�FRPSXWHU�VFLHQFH�FRXUVH��6WXGHQWV�FDQ

EHQHILW�IURP�25,(17¶V�VLPSOLFLW\�DQG�XVH�LWV�YLVXDOL]DWLRQV�WR�FRPSUHKHQG�GLIILFXOW�FRQFHSWV�

8VHU�SURILOHV�DQG�ORJLQ�FDSDELOLWLHV�FRXOG�DOVR�EH�LQFOXGHG�LQ�WKH�DSS��DOORZLQJ�XVHUV�WR�WUDFN

WKHLU�SURJUHVV�DQG�SHUVRQDOL]H�WKHLU�OHDUQLQJ�

��



&KDSWHU��

6RFLHWDO�&RQVLGHUDWLRQV

��� (WKLFDO�-XVWLILFDWLRQ

2XU�UDWLRQDOH�IRU�FUHDWLQJ�25,(17�LV�VXSSRUWHG�E\�WZR�SULPDU\�HWKLFDO�IUDPHZRUNV��ULJKWV�DQG

WKH�FRPPRQ�JRRG�>��@��$V�DQ�HGXFDWLRQDO�WRRO��25,(17�SURPRWHV�WKH�ULJKW�WR�HGXFDWLRQ�DQG

FRQWULEXWHV�WR�WKH�SXEOLF�JRRG�E\�IRVWHULQJ�DQ�XQGHUVWDQGLQJ�RI�KRZ�WHFKQRORJ\�LQ�RXU�ZRUOG

ZRUNV��DV�ZHOO�DV�KRZ�LW�FDQ�EH�FUHDWHG�

$UWLFOH����RI�WKH�8QLYHUVDO�'HFODUDWLRQ�RI�+XPDQ�5LJKWV�VWDWHV�WKDW�³(YHU\RQH�KDV�WKH�ULJKW�WR

HGXFDWLRQ�´�DQG�WKDW�³7HFKQLFDO�DQG�SURIHVVLRQDO�HGXFDWLRQ�VKDOO�EH�PDGH�JHQHUDOO\�DYDLODEOH´

>��@��$V�VXFK��WKH�DYDLODELOLW\�RI�FRPSXWHU�VFLHQFH�HGXFDWLRQ²DQG�HGXFDWLRQDO�WRROV�WR�VXSSRUW

LW²DUH�FULWLFDO�LQ�RXU�FXUUHQW�WHFKQRORJ\�GULYHQ�ZRUOG��$V�D�SURRI�RI�FRQFHSW�IRU�D�PRELOH

DSSOLFDWLRQ�LQWHQGHG�WR�EH�IUHH�RQ�DSS�VWRUH�SODWIRUPV��25,(17�PDNHV�FRPSXWHU�VFLHQFH

HGXFDWLRQ�PRUH�DWWDLQDEOH�WR�WKH�SXEOLF��LWV�XVH�LV�QRW�OLPLWHG�WR�FODVVURRP�VHWWLQJV�DQG�FDQ�EH

DGRSWHG�E\�DQ\�LQGLYLGXDO�LQWHUHVWHG�LQ�OHDUQLQJ�223�

)XUWKHUPRUH��25,(17¶V�H[LVWHQFH�LV�VXSSRUWHG�E\�WKH�$VVRFLDWLRQ�IRU�&RPSXWHU�0DFKLQHU\¶V

&RGH�RI�(WKLFV��6HFWLRQ�����VWDWHV�WKDW�FRPSXWLQJ�SURIHVVLRQDOV�PXVW�³&RQWULEXWH�WR�VRFLHW\�DQG

WR�KXPDQ�ZHOO�EHLQJ��DFNQRZOHGJLQJ�WKDW�DOO�SHRSOH�DUH�VWDNHKROGHUV�LQ�FRPSXWLQJ´�>��@�

25,(17�FRQWULEXWHV�WR�VRFLHW\�E\�LPSURYLQJ�WKH�TXDOLW\�DQG�HIIHFWLYHQHVV�RI�FRPSXWHU�VFLHQFH

HGXFDWLRQ��OHDUQLQJ�223�HQDEOHV�VWXGHQWV�WR�SXUVXH�FRPSXWLQJ�DV�D�KREE\�RU�SURIHVVLRQ�

ZKHUHE\�WKH\�PD\�FUHDWH�SURGXFWV�WKDW�EHQHILW�KXPDQ�ZHOO�EHLQJ�LQ�QXPHURXV�ZD\V�

$GGLWLRQDOO\��6HFWLRQ�����QRWHV�WKDW�D�UHVSRQVLELOLW\�RI�FRPSXWLQJ�SURIHVVLRQDOV�LV�WR�³)RVWHU

SXEOLF�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�RI�FRPSXWLQJ��UHODWHG�WHFKQRORJLHV��DQG�WKHLU�FRQVHTXHQFHV´

>��@��25,(17�KHOSV�QRYLFH�SURJUDPPHUV�XQGHUVWDQG�KRZ�FRGH�ZRUNV�DQG�WKH�HIIHFW�LW�FDQ�KDYH�

WKXV�IXUWKHULQJ�WKHLU�XQGHUVWDQGLQJ�RI�WHFKQRORJ\¶V�LQQHU�ZRUNLQJV�

��



��� 3ULYDF\

7KH�H[SDQGLQJ�XVH�RI�$5�LQ�FODVVURRP�VHWWLQJV�FRPHV�ZLWK�LPSRUWDQW�HWKLFDO�FRQVLGHUDWLRQV�

HVSHFLDOO\�UHJDUGLQJ�SULYDF\�DQG�GDWD�FROOHFWLRQ��$5�DSSOLFDWLRQV�DQG�GHYLFHV�FDQ�WUDFN�XVHUV¶

ORFDWLRQV��PRYHPHQWV��DQG�YRLFH��ZLWK�PXOWLSOH�VHQVRUV�DQG�FDPHUDV��LI�WKLV�LQIRUPDWLRQ�LV

FDSWXUHG�DQG�RU�VKDUHG��VHULRXV�EUHDFKHV�RI�SULYDF\�FDQ�RFFXU��$OWKRXJK�PRVW�$5�DSSOLFDWLRQV�LQ

HGXFDWLRQ�XVH�PRELOH�GHYLFHV��WKH�VDPH�FRQFHUQV�DSSO\��&DPHUDV�FDQ�UHFRUG�ERWK�WKH�VWXGHQW�DQG

WKH�VXUURXQGLQJV��VR�WKH�SRVVLELOLW\�RI�VXUYHLOODQFH�H[LVWV��7KH�FROOHFWLRQ�RI�RWKHU�GDWD²VXFK�DV

WKH�SHUVRQDO�LQIRUPDWLRQ�RI�\RXQJ�FKLOGUHQ²DOVR�SUHVHQWV�D�GDQJHU��,Q�WKH�8QLWHG�6WDWHV��WKH

PRVW�UHOHYDQW�UHJXODWLRQ�LV�WKH�&KLOGUHQ¶V�2QOLQH�3ULYDF\�3URWHFWLRQ�$FW��&233$���ZKLFK

SUHYHQWV�WKH�FROOHFWLRQ�RI�SHUVRQDO�LQIRUPDWLRQ�IRU�FKLOGUHQ�XQGHU����ZLWKRXW�SDUHQWDO�FRQVHQW

>��@��%XW�ZKLOH�WKHUH�DUH�ODZV�SURWHFWLQJ�XVHU�SULYDF\��WKH\�DUH�E\�QR�PHDQV�FRPSUHKHQVLYH��DQG

WKHUH�LV�D�ODFN�RI�VWDQGDUG�SROLF\�UHJDUGLQJ�WKH�GHYHORSPHQW�DQG�XVH�RI�LPPHUVLYH�HGXFDWLRQ�

$V�DQ�$5�DSSOLFDWLRQ��25,(17�GRHV�XWLOL]H�WKH�GHYLFH�FDPHUD��+RZHYHU��LW�GRHV�QRW�VWRUH�DQ\

LPDJHU\�FDSWXUHG�E\�WKH�FDPHUD��QRU�GRHV�LW�VXSSRUW�XVHU�SURILOHV�LQ�LWV�FXUUHQW�LPSOHPHQWDWLRQ�

,I�IXWXUH�ZRUN�ZHUH�WR�H[SDQG�25,(17��XVHU�SURILOHV�PD\�EH�DGGHG�WR�VXSSRUW�SHUVRQDOL]HG

OHDUQLQJ�DQG�WR�WUDFN�SURJUHVV��,Q�WKLV�HYHQW��LW�ZLOO�EH�QHFHVVDU\�WR�HQVXUH�WKDW�XVHU�GDWD�LV

KDQGOHG�LQ�D�UHVSRQVLEOH�PDQQHU�DQG�LV�QRW�VKDUHG�RU�XVHG�IRU�SXUSRVHV�RWKHU�WKDQ�25,(17¶V

IXQFWLRQDOLW\�

��� 4XDOLW\�RI�(GXFDWLRQ

7KH�XVH�RI�DXJPHQWHG�UHDOLW\�LQ�HGXFDWLRQ�LV�FRPSOLFDWHG�E\�WKH�XQHTXDO�DYDLODELOLW\�RI

WHFKQRORJ\��6LQFH�$5�KDV�EHHQ�VKRZQ�WR�EH�DQ�HIIHFWLYH�HGXFDWLRQDO�WRRO��WKRVH�ZKR�ODFN�WKH

UHVRXUFHV�WR�XVH�LW�PD\�EH�DW�D�GLVDGYDQWDJH��6FKRROV�ZLWK�PRUH�IXQGLQJ�FDQ�DIIRUG�IDVW��UHOLDEOH

,QWHUQHW�DQG�HQRXJK�VPDUWSKRQH�RU�WDEOHW�GHYLFHV�WR�UXQ�$5�DSSOLFDWLRQV�RQ��7KHLU�VWXGHQWV�KDYH

DFFHVV�WR�LQQRYDWLYH�$5�H[SHULHQFHV�DQG�WRROV�WKDW�PD\�EHQHILW�WKHLU�OHDUQLQJ��+RZHYHU��PDQ\

RWKHU�VWXGHQWV�ZLOO�QRW�KDYH�DFFHVV�WR�VXFK�WHFKQRORJ\�>�@��(GXFDWLRQDO�$5�DSSOLFDWLRQV�OLNH

��



25,(17�KDYH�WKH�SRWHQWLDO�WR�IXUWKHU�WKH�GLJLWDO�GLYLGH��PDNLQJ�TXDOLW\�RI�HGXFDWLRQ�PRUH

FORVHO\�OLQNHG�WR�HFRQRPLF�VWDWXV��+RZHYHU��PRELOH�GHYLFHV�VXSSRUWLQJ�$5�IXQFWLRQDOLW\�DUH

LQFUHDVLQJO\�SUHYDOHQW��KDYLQJ�VXFK�D�GHYLFH�LV�WKH�RQO\�EDUULHU�WR�DFFHVVLQJ�25,(17��:LWK

IXUWKHU�ZRUN��RXU�DSS�ZRXOG�EH�DYDLODEOH�RQ�DSS�VWRUHV�IRU�IUHH�DQG�RQ�PXOWLSOH�GHYLFH�W\SHV��L26

DQG�$QGURLG���UHPRYLQJ�DGGLWLRQDO�DFFHVV�EDUULHUV�

2WKHU�HWKLFDO�LVVXHV�SHUWDLQ�WR�WKH�SRWHQWLDO�KDUPV�RI�XVLQJ�$5�LQ�WKH�FODVVURRP��2QH�VXFK

FRQFHUQ�LV�WKH�³GLYLGHG�EUDLQ´��LPPHUVLYH�WHFKQRORJ\�PD\�EH�GLVWUDFWLQJ�WR�VWXGHQWV��DQG�WKH

DGGLWLRQ�RI�YLUWXDO�HOHPHQWV�PD\�WULJJHU�LQIRUPDWLRQ�RYHUORDG��0RUHRYHU��YLUWXDO�LPDJHU\�FDQ�EH

PLVOHDGLQJ��OHDGLQJ�WR�D�EUHDNGRZQ�RI�WUXWK��,W�LV�XQHWKLFDO�IRU�GHYHORSHUV�WR�UHSUHVHQW�LGHDV�RU

REMHFWV�LQDFFXUDWHO\�WKURXJK�$5��EHFDXVH�VWXGHQWV�ZLOO�QRW�EH�DEOH�WR�GLVWLQJXLVK�WUXWK�IURP

IDOVHKRRG��)LQDOO\��PDQ\�GLJLWDO�DSSOLFDWLRQV�SXUSRVHIXOO\�WU\�WR�PD[LPL]H�WKH�DPRXQW�RI�WLPH

XVHUV�VSHQG�RQ�WKH�DSSOLFDWLRQ��VLQFH�WKHLU�EXVLQHVV�PRGHOV�SURILW�IURP�XVDJH��7KLV�FDQ�UHVXOW�LQ

GLJLWDO�DGGLFWLRQ��ZKLFK�ZRXOG�GLVWUDFW�IURP�WKH�OHDUQLQJ�WKDW�$5�DSSV�DLP�WR�VXSSRUW�>��@��7R

PDNH�$5�D�VDIH��HQMR\DEOH��DQG�HIIHFWLYH�WRRO��GHYHORSHUV�PXVW�GHVLJQ�DQG�EXLOG�$5�DSSOLFDWLRQV

LQ�DQ�HWKLFDO�PDQQHU�

25,(17�ZDV�FUHDWHG�ZLWK�WKHVH�HWKLFDO�FRQVLGHUDWLRQV�LQ�PLQG��VSHFLDO�FDUH�ZDV�WDNHQ�WR�HQVXUH

WKDW�WKH�DSSOLFDWLRQ�SULRULWL]HV�OHDUQLQJ�RYHU�JDPLILFDWLRQ�RU�XVHU�HQJDJHPHQW�PHWULFV��DQG�WKH

JXLGHG�QDWXUH�RI�WKH�WXWRULDOV�VHUYHV�WKLV�SULRULW\��7KHUH�LV�D�FOHDU�VWDUW�DQG�HQG�WR�HDFK�WXWRULDO�

DQG�VWXGHQWV�DUH�LQWHQGHG�WR�XVH�25,(17�VLPSO\�DV�D�WRRO�WR�DFTXLUH�DQ�XQGHUVWDQGLQJ�RI�223�

25,(17�LV�D�PHDQV�WR�DQ�HQG��DQG�LW�LV�QRW�GHVLJQHG�WR�SURILW�RII�RI�LQFUHDVHG�XVHU�HQJDJHPHQW�

2XU�FRQVLGHUDWLRQ�RI�WKH�SRVVLEOH�KDUPV�RI�$5�LQ�HGXFDWLRQ�DUH�WDNHQ�LQWR�DFFRXQW�LQ�RXU�SURMHFW

REMHFWLYHV��DQG�FDQ�EH�VHHQ�LQ�WKH�PHWULFV�ZH�XVHG�WR�DVVHVV�25,(17¶V�HIIHFWLYHQHVV�

��



&KDSWHU��

&RQFOXVLRQ

$V�WKH�GHPDQG�IRU�FRPSXWHU�VFLHQFH�HGXFDWLRQ�JURZV��VR�GRHV�WKH�GHPDQG�IRU�HGXFDWLRQDO�WRROV

WR�KHOS�VWXGHQWV�EHWWHU�XQGHUVWDQG�DQG�OHDUQ�PDWHULDO��$XJPHQWHG�UHDOLW\�SURYLGHV�VWXGHQWV�ZLWK�D

YLVXDO�DQG�KDQGV�RQ�DSSURDFK�WR�OHDUQLQJ�IXQGDPHQWDO�SURJUDPPLQJ�SULQFLSOHV��$5�FDQ�EH

XVHIXO�LQ�DVVLVWLQJ�VWXGHQWV�LQ�YLVXDOL]LQJ�DEVWUDFW�FRQFHSWV�LQ�REMHFW�RULHQWHG�SURJUDPPLQJ�

SDUWLFXODUO\�WKH�SULQFLSOHV�RI�FODVV�FUHDWLRQ��LQKHULWDQFH��DQG�SRO\PRUSKLVP�

7KH�SURSRVHG�VROXWLRQ��25,(17��LV�GHVLJQHG�WR�VLPSOLI\�223�FRQFHSWV�IRU�QRYLFH�SURJUDPPHUV

XVLQJ�$5��25,(17
V�WKUHH�PDLQ�JRDOV�DUH�WR�����GHOLYHU�HGXFDWLRQDO�FRQWHQW�LQ�DQ

DJH�DSSURSULDWH�PDQQHU������FUHDWH�DQ�LQWXLWLYH�$5�H[SHULHQFH�WKDW�SULRULWL]HV�FRPSUHKHQVLRQ�RI

223�LGHDV�RYHU�FRGH�V\QWD[�DQG�VWUXFWXUH��DQG�����HQFRXUDJH�VWXGHQWV�WR�H[SORUH�223�ZLWK

OHDUQLQJ�DV�WKH�SULPDU\�JRDO��(DFK�RI�WKH�WXWRULDOV�UHIOHFWV�WKHVH�REMHFWLYHV��7KH�DSSOLFDWLRQ

HQDEOHV�VWXGHQWV�WR�OHDUQ�LQ�D�QRYHO�DQG�G\QDPLF�ZD\�E\�SURYLGLQJ�D�JXLGHG�OHDUQLQJ

HQYLURQPHQW��GHILQHG�OHDUQLQJ�RXWFRPHV��LQWURGXFWLRQ�WR�FRGLQJ�V\QWD[�DQG�VWUXFWXUH��DV�ZHOO�DV

YLVLEOH�DQG�ZULWWHQ�IHHGEDFN�DW�HYHU\�VWHS�RI�WKH�ZD\��)ROORZLQJ�LQ�GHSWK�FDVH�VWXGLHV�ZLWK�VL[

VWXGHQWV�UDQJLQJ�IURP�PLGGOH�VFKRRO�WR�XQLYHUVLW\�OHYHO��25,(17�KDV�GHPRQVWUDWHG�D�VWURQJ

SRWHQWLDO�WR�EH�XWLOL]HG�LQ�WKH�FODVVURRP�IRU�LQWURGXFWRU\�FRPSXWHU�VFLHQFH�FRXUVHV�DW�WKH�PLGGOH

VFKRRO�OHYHO�DQG�DERYH��,W�LV�RXU�KRSH�WKDW�25,(17�FDQ�SURYLGH�LQVLJKWV�RQ�WKH�HIIHFWLYHQHVV�RI

XVLQJ�LPPHUVLYH�WHFKQRORJ\�WR�HQKDQFH�FRPSXWHU�VFLHQFH�HGXFDWLRQ��DQG�ZH�KRSH�WKDW�LW�LQVSLUHV

IXWXUH�GHYHORSPHQWV�LQ�WKLV�ILHOG�

��
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