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7KHUH�KDV�EHHQ�D�UHFHQW�H[SORVLRQ�RI�LQWHUHVW�IURP�DFDGHPLFV�DFURVV�D�
ZLGH�UDQJH�RI�GLVFLSOLQHV�LQ�WKH�XVH�RI�0XOWL�8VHU�9LUWXDO�(QYLURQPHQWV�IRU�
HGXFDWLRQ��GULYHQ�E\�WKH�VXFFHVV�RI�SODWIRUPV�VXFK�DV�6HFRQG�/LIH��$V�
WKHVH�SODWIRUPV�DUH�XVHG�PRUH�DQG�PRUH�DV�HQYLURQPHQWV�IRU�WHDFKLQJ�
DQG�OHDUQLQJ��WKHUH�LV�LQFUHDVHG�QHHG�WR�LQWHJUDWH�WKHP�ZLWK�RWKHU�
LQVWLWXWLRQDO�V\VWHPV�±�ZHE�EDVHG�9LUWXDO�/HDUQLQJ�(QYLURQPHQWV�LQ�
SDUWLFXODU��,Q�WKLV�SDSHU�ZH�RXWOLQH�WKH�RSHQ�VRXUFH�6ORRGOH�SURMHFW��ZKLFK�
LV�ZRUNLQJ�RQ�LQWHJUDWLQJ�OHDUQLQJ�DQG�WHDFKLQJ�DFURVV�6HFRQG�/LIH�DQG�
0RRGOH��D�SRSXODU�RSHQ�VRXUFH�9/(��:H�UHYLHZ�WKH�KLVWRU\�DQG�FXUUHQW�
VWDWXV�RI�6ORRGOH��DQG�SUHVHQW�UHVXOWV�IURP�XVHU�VXUYH\V�ZKLFK�KLJKOLJKW�
WKH�EHQHILWV�HGXFDWRUV�KRSH�WR�UHDS�IURP�WKLV�LQWHJUDWLRQ��

.H\ZRUGV�

0XOWL�8VHU�9LUWXDO�(QYLURQPHQWV��9LUWXDO�/HDUQLQJ�(QYLURQPHQWV��/HDUQLQJ�
0DQDJHPHQW�6\VWHPV��9LUWXDO�(QYLURQPHQWV��*DPH�%DVHG�/HDUQLQJ��

���,QWURGXFWLRQ�

2YHU�WKH�SDVW�GHFDGH�ZHE�EDVHG�9LUWXDO�/HDUQLQJ�(QYLURQPHQWV��9/(��
VRPHWLPHV�NQRZQ�DV�&RXUVH�0DQDJHPHQW�6\VWHPV��&06��KDYH�EHFRPH�D�
VWDQGDUG�SDUW�RI�WHDFKLQJ�DQG�OHDUQLQJ�SURYLVLRQ�LQ�IXUWKHU�DQG�KLJKHU�
HGXFDWLRQ��6XFK�V\VWHPV�DUH�QRZ�DOVR�LQFUHDVLQJO\�WR�EH�IRXQG�LQ�
VHFRQGDU\�VFKRROV��SXSLO�DJHV��������DQG�HYHQ�SULPDU\�VFKRROV��DJHV���
����>����@��7KHVH�WRROV�SURYLGH�D�ZLGH�UDQJH�RI�IHDWXUHV�IRU�VXSSRUWLQJ�
WHDFKLQJ�DQG�OHDUQLQJ��IURP�VLPSOH�GRFXPHQW�VKDULQJ�WR�HQDEOLQJ�RQOLQH�
GLVFXVVLRQV�DQG�DVVHVVPHQWV�DQG�LQWHJUDWLRQ�ZLWK�LQVWLWXWLRQDO�LQIRUPDWLRQ�
V\VWHPV��

0HDQZKLOH��0DVVLYHO\�0XOWLSOD\HU�2QOLQH�JDPHV��002����JUDSKLFDOO\�ULFK�
JDPHV�VXSSRUWLQJ�PDQ\�WKRXVDQGV�RI�VLPXOWDQHRXV�SOD\HUV���KDYH�DOVR�
PRYHG�IURP�EHLQJ�D�IULQJH�DFWLYLW\�IDYRXUHG�E\�µKDUGFRUH¶�JDPHUV�WR�D�



PDLQVWUHDP�KREE\�DWWUDFWLQJ�PLOOLRQV�RI�VXEVFULEHUV��ZLWK�JURZLQJ�
DGRSWLRQ�RXWVLGH�RI�HQWHUWDLQPHQW�>�������@���

7KH�GHJUHH�RI�SUREOHP�VROYLQJ��FRPPXQLFDWLRQ�DQG�FROODERUDWLRQ�UHTXLUHG�
IRU�VXFFHVV�LQ�WKHVH�JDPHV�KDV�EHHQ�VWXGLHG�E\�D�QXPEHU�RI�UHVHDUFKHUV�
ZKR�DUH�LQWHUHVWHG�LQ�WKH�LQIRUPDO�OHDUQLQJ�WKDW�RFFXUV�>F�I���@��2WKHU�
UHVHDUFKHUV�KDYH�ORRNHG�WR�0XOWL�8VHU�9LUWXDO�(QYLURQPHQWV��089(��ZKLFK�
SURYLGH�JUDSKLFDO�VSDFHV�IRU�VRFLDO�LQWHUDFWLRQ�EXW�RPLW�H[SOLFLW�JDPH�
V\VWHPV�DQG�UXOHV�DV�SODWIRUPV�IRU�OHDUQLQJ�>����@��,Q�WKH�ODVW�IHZ�\HDUV��
WKH�QXPEHU�RI�DFDGHPLFV�XVLQJ�VRPH�IRUP�RI�089(�DV�D�SODWIRUP�IRU�
OHDUQLQJ�KDV�H[SHULHQFHG�SDUWLFXODUO\�UDSLG�JURZWK�RQ�WKH�EDFN�RI�WKH�
VXFFHVV�RI�6HFRQG�/LIH�>�����@��,QGHHG��LW�KDV�EHHQ�VKRZQ�WKDW�PDQ\�RI�
WKH�DFDGHPLFV�XVLQJ�6HFRQG�/LIH��KHUHDIWHU�6/��KDYH�QR�SUHYLRXV�
H[SHULHQFH�XVLQJ�089(�SODWIRUPV�>��@��

$Q�LPSRUWDQW�IHDWXUH�IRU�PRUH�ZLGHVSUHDG�DGRSWLRQ�RI�YLUWXDO�ZRUOGV�DV�D�
WRRO�IRU�QH[W�JHQHUDWLRQ�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ�ZLOO�EH�WKH�DELOLW\�WR�
LQWHJUDWH�OHDUQLQJ�H[SHULHQFHV�ZLWK�H[LVWLQJ�LQVWLWXWLRQDO�9/(V�DQG�WR�VKDUH�
GDWD�ZLWK�DFDGHPLF�LQIRUPDWLRQ�V\VWHPV��,Q�WKLV�SDSHU�ZH�LQWURGXFH�WKH�
RSHQ�VRXUFH�6ORRGOH�SURMHFW�ZKLFK�LV�DLPLQJ�WR�GR�MXVW�WKLV��:H�EULHIO\�
UHYLHZ�WKH�JURZWK�RI�089(V�LQ�HGXFDWLRQ�DQG�WKH�EDFNJURXQG�RI�6ORRGOH��
DQG�RXWOLQH�VRPH�RI�WKH�FKDOOHQJHV�WR�EH�RYHUFRPH�DQG�WKH�SRWHQWLDO�IRU�
HQULFKLQJ�OHDUQLQJ�H[SHULHQFHV�WKURXJK�WKLV�PDUULDJH�RI��'�DQG�ZHE�EDVHG�
WHFKQRORJLHV��

���)RUPDO�/HDUQLQJ�LQ�9LUWXDO�:RUOGV�

7ZR�SLRQHHULQJ�SURMHFWV�RQ�WKH�XVH�RI�089(V�IRU�OHDUQLQJ�LQ�YLUWXDO�ZRUOGV�
DUH�EDVHG�RQ�WKH�$FWLYH�:RUOGV�SODWIRUP��RULJLQDOO\�UHOHDVHG�LQ�������
4XHVW�$WODQWLV�>�@�DQG�5LYHU�&LW\�>�@�XVH�D�JDPH�EDVHG�OHDUQLQJ�DSSURDFK�
DQG�XVH�FXVWRPL]HG�HQYLURQPHQWV�LQ�ZKLFK�VFKRRO�VWXGHQWV�DUH�JLYHQ�
JDPH�OLNH�TXHVWV�WR�FRPSOHWH��6XFFHVV�LQ�WKHVH�PXOWL�XVHU�RQOLQH�TXHVWV�
UHTXLUH�VWXGHQWV�WR�GHPRQVWUDWH�NQRZOHGJH�ZKLFK�PD\�EH�JDLQHG�WKURXJK�
H[SORUDWLRQ�DQG�H[SHULHQFH�RI�WKH�YLUWXDO�ZRUOG�LWVHOI�±�DQG�ZKLFK�LV�UHODWHG�
WR�SDUWV�RI�WKH�H[LVWLQJ�VFKRRO�FXUULFXOXP��$GGLWLRQDO�UHYLHZV�KDYH�VKRZQ�
WKDW�$FWLYH�:RUOGV�DOORZV�OHDUQHUV�WR�EHFRPH�³VLWXDWHG�DQG�HPERGLHG´�
ZLWKLQ�WKH�OHDUQLQJ�HQYLURQPHQW�DQG�KDV�YHU\�VWURQJ�SRWHQWLDO�IRU�
³IDFLOLWDWLQJ�FROODERUDWLRQV��FRPPXQLW\�DQG�H[SHULHQWLDO�OHDUQLQJ´�>��@��

6/��OLNH�$FWLYH�:RUOGV��DOORZV�LQVWUXFWRUV�DQG�HGXFDWLRQDO�GHVLJQHUV�WR�
FUHDWH�HGXFDWLRQDO�JDPHV�DQG�VLPXODWLRQV��EXW�XQOLNH�$FWLYH�:RUOGV�DQG�
PRVW�DOWHUQDWLYH�SODWIRUPV��FRQWHQW�FUHDWLRQ�WRROV�DUH�DYDLODEOH�WR�DOO�XVHUV�
±�QRW�MXVW�DGPLQLVWUDWRUV�RU�GHYHORSHUV�ZLWK�VSHFLDO�SULYLOHJHV��7KLV�
HQDEOHV�D�ZLGHU�UDQJH�RI�OHDUQLQJ�DFWLYLWLHV�±�LQFOXGLQJ�WKRVH�ZKHUH�
VWXGHQWV�DUH�UHTXLUHG�WR�FUHDWH�DUWHIDFWV�WKHPVHOYHV��DOORZLQJ�IRU�D�ZLGHU�
UDQJH�RI�FRQVWUXFWLRQLVW�DQG�H[SHULHQWLDO�DFWLYLWLHV�>��@���

089(�SODWIRUPV�DUH�QRW�ZLWKRXW�ZHDNQHVVHV��KRZHYHU��7R�XQGHUVWDQG�
WKHVH�EHWWHU�ZH�SUHYLRXVO\�XQGHUWRRN�D�FRPSDULVRQ�RI�WKH�IDFLOLWLHV�RIIHUHG�
E\�ZHE�EDVHG�9/(V�DQG�E\�6/�VXSSRUWHG�E\�D�VPDOO�VXUYH\�XQGHUWDNHQ�LQ�



ODWH������>��@��$�QXPEHU�RI�ZHDNQHVVHV�UHODWH�WR�WKH�SUHVHQWDWLRQ�DQG�
LQSXW�RI�WH[W�EDVHG�LQIRUPDWLRQ�±�ZKLFK�ZHE�EDVHG�SODWIRUPV�DUH�YHU\�ZHOO�
VXLWHG�IRU���

$VLGH�IURP�WKLV��9/(V�EULQJ�WR�WKH�ZHE�D�UDQJH�RI�WRROV�IRU�FRXUVH�
PDQDJHPHQW�DQG�OHDUQLQJ�VXSSRUW�DQG�PDQDJHPHQW�±�FODVV�OLVWV��DFFHVV�
FRQWUROV��TXL]]HV��JUDGHERRNV��DV\QFKURQRXV�IRUXPV�IRU�GLVFXVVLRQ�DQG�
VR�RQ��:LWK�PRVW�RI�WKHVH�DIIRUGDQFHV�PLVVLQJ�IURP�6/��XQVXUSULVLQJO\�WKH�
PDMRULW\�RI�UHVSRQGHQWV�������WR�WKH�VXUYH\�IHOW�WKDW�LQWHJUDWLQJ�D�9/(�
DQG�6/�ZRXOG�EH�XVHIXO��

,Q�SDUW�WKH�GHPDQG�IRU�WKLV�PD\�EH�GULYHQ�E\�WKH�UDWKHU�JRDO�OHVV�
H[SHULHQFH�WKDW�DZDLWV�XVHUV�WU\LQJ�RXW�6/�IRU�WKH�ILUVW�WLPH�±�ZLWK�QR�
JDPH�REMHFWLYHV�WR�EH�DFKLHYHG��LW�LV�QRW�FOHDU�ZKDW�WKHUH�LV�WR�GR��2QH�
FRPSODLQW�IURP�HGXFDWRUV�LV�WKDW�IRU�PDQ\�WKHLU�PRVW�FRPPRQ�DFWLYLW\�LQ�
6/�LV�³ZDQGHULQJ�DLPOHVVO\´�>��@��+RZHYHU��WKH�SRVVLELOLW\�IRU�HQULFKLQJ�
WKH�HGXFDWLRQDO�H[SHULHQFH�E\�LQWHJUDWLQJ��'�DQG��'�ZRUOGV�KDV�DOVR�EHHQ�
VHHQ�E\�UHVSRQGHQWV�WR�RWKHU�VXUYH\V��

³�µ7KH�KRO\�JUDLO�ZLOO�EH�ZKHQ�ZH�FDQ�OLQN�GLUHFWO\�WR�H�SRUWIROLRV�
DQG�UHFRUG�DVVHVVPHQWV«�LQWHJUDWLRQ�RI�6HFRQG�/LIH��ZKLFK�LV�
V\QFKURQRXV��ZLWK�RWKHU�:HE�����WHFKQRORJLHV��H�J��ZLNL��IRUXP��
HWF��LV�FULWLFDO�¶���3HWHU�7ZLQQLQJ´�>����S����@�

&KRRVLQJ�D�9/(�WR�WU\�WR�LQWHJUDWH�ZLWK�6/�ZDV�VLPSOLILHG�E\�D�VLQJOH�
UHTXLUHPHQW�±�WKDW�IRU�HDVH�RI�DFFHVV�WR�WKH�XQGHUO\LQJ�GDWDEDVH�DQG�WR�
WKH�FRGH�LPSOHPHQWLQJ�WKH�GDWDEDVH�±�WKXV�GHWHUPLQLQJ�WKH�QHHG�IRU�DQ�
RSHQ�VRXUFH�9/(��)URP�WKH�VPDOO�QXPEHU�RI�PDWXUH�V\VWHPV�PHHWLQJ�WKLV�
UHTXLUHPHQW��0RRGOH�ZDV�VHOHFWHG��7KXV�ZDV�ERUQ�6ORRGOH�±�ZKHUH�6HFRQG�
/LIH�SOXV�0RRGOH�HTXDOV�³6ORRGOH´��WKH�6HFRQG�/LIH�2EMHFW�2ULHQWHG�
'\QDPLF�/HDUQLQJ�(QYLURQPHQW��

���,PSOHPHQWLQJ�6ORRGOH�

6/�µLQ�ZRUOG¶�GHYHORSPHQW�WRROV�LQFOXGH�D�VFULSWLQJ�ODQJXDJH��/6/��ZKLFK�
LQFOXGHV�VHYHUDO�PHWKRGV�IRU�FUHDWLQJ�REMHFWV�LQ�ZKLFK�FDQ�FRPPXQLFDWH�
RYHU�WKH�LQWHUQHW�ZLWK�H[WHUQDO�ZHE�VHUYHUV�±�YLD�HPDLO��;0/�UHPRWH�
SURFHGXUH�FDOOV��;0/�53&���DQG�YLD�+773�UHTXHVWV��

0RRGOH�LV�LPSOHPHQWHG�LQ�WKH�3+3�VFULSWLQJ�ODQJXDJH��DQG�FRPSULVHV�D�
ODUJH�FROOHFWLRQ�RI�3+3�VFULSWV�UHVLGLQJ�RQ�D�ZHE�VHUYHU�ZLWK�D�GDWDEDVH�
EDFNHQG��$�0RRGOH�XVHU�LV�DEOH�WR�DFFHVV�GDWD�RQ�0RRGOH�YLD�WKHLU�ZHE�
EURZVHU��ZKLFK�FRPPXQLFDWHV�ZLWK�WKH�VHUYHU�XVLQJ�+7736��+773�
6HFXUH���6HUYHU�VLGH�VFULSWV�FKHFN�ZKHWKHU�WKH�XVHU�KDV�DSSURSULDWH�
SHUPLVVLRQV��DQG�UHVSRQGV��,Q�SULQFLSOH��WKH�VDPH�KDSSHQV�ZKHQ�D�XVHU�
LQWHUDFWV�ZLWK�GDWD�RQ�WKH�0RRGOH�GDWDEDVH�XVLQJ�WKH�6/�FOLHQW�±�ZLWK�WKH�
+773�UHTXHVW�VHQW�IURP�DQ�REMHFW�LQ�6/�DQG�KDQGOHG�E\�D�6ORRGOH�PRGXOH�
RQ�WKH�VHUYHU��)LJXUH����



)LJXUH����7KH�6ORRGOH�$UFKLWHFWXUH��

7KHUH�DUH�D�IHZ�LVVXHV�ZKLFK�FRPSOLFDWH�GHYHORSPHQW��7KHUH�DUH�IDLUO\�
VWULFW�OLPLWDWLRQV�RQ�WKH�DPRXQWV�RI�GDWD�WKDW�FDQ�EH�VHQW�LQ�D�VLQJOH�
UHTXHVW�±�DQG�UHFHLYHG�LQ�D�UHVSRQVH��$GGLWLRQDOO\��/6/�GRHV�QRW�IXOO\�
VXSSRUW�+7736�DQG�GRHV�QRW�VXSSRUW�&RRNLHV�DW�DOO�±�ZKLFK�PDNHV�LW�
GLIILFXOW�WR�PDLQWDLQ�VHVVLRQV��7KHUH�DUH�DOVR�DGGLWLRQDO�LVVXHV�UHODWLQJ�WR�
DXWKHQWLFDWLRQ�DQG�FKHFNLQJ�SHUPLVVLRQV�ZKLFK�ZLOO�EH�QRWHG�ODWHU��

%XW�WKLV�VLPSO\�RXWOLQHV�KRZ�LW�LV�SRVVLEOH�WR�LQWHJUDWH�6/�DQG�0RRGOH�±�
PRUH�LQWHUHVWLQJ�TXHVWLRQV�DUH�ZKDW�IRUP�VKRXOG�WKLV�LQWHJUDWLRQ�WDNH��DQG�
ZKDW�IXQFWLRQDOLW\�VKRXOG�LW�SURYLGH�IRU�WHDFKHUV�DQG�OHDUQHUV��



���)URP���'LPHQVLRQV�LQWR���

�
)LJXUH����7KH�RULJLQDO�6ORRGOH�FRQFHSW��7KH��'�0RRGOH�&ODVVURRP�

$V�ZLWK�PDQ\�WHFKQLFDO�LQQRYDWLRQV��WKH�LQLWLDO�HQYLVLRQHG�XVHV�IRU�WKH�
WRROV�FORVHO\�PLUURUHG�XVHV�IRU�WKH�SUHYLRXV�WHFKQRORJLHV��7KH�RULJLQDO�
LQWHQWLRQ�ZDV�WR�PLPLF�WKH�VWUXFWXUH�RI�D�0RRGOH�FRXUVH�KRPHSDJH�ZLWK�
�'�REMHFWV��$V�WKH�FRXUVH�GHVLJQHU�UHSRVLWLRQHG�ZHE�FRQWHQW�EORFNV��VR�
WRR�ZRXOG�WKH�FRUUHVSRQGLQJ�REMHFWV�DXWRPDWLFDOO\�EH�UHSRVLWLRQHG�RQ�WKH�
SORW�RI�ODQG�LQ�WKH�YLUWXDO�ZRUOG��+RZHYHU��LW�VRRQ�EHFDPH�FOHDU�WKDW�WKLV�
ZDV�ERWK�OLPLWLQJ�±�ERWK�LQ�WHUPV�RI�UHVWULFWLQJ�XVH�WR�VSHFLILHG�ORFDWLRQV�
ZLWKLQ�WKH��'�HQYLURQPHQW�DQG�LQ�WHUPV�RI�FRQFHSWXDOL]LQJ�ZD\V�RI�OLQNLQJ�
WKH��'�DQG��'�VSDFHV��

:KLOH�ZH�DFFHSW�WKDW�WKHUH�ZLOO�EH�RWKHU�VLWXDWLRQV�PRUH�H[SOLFLWO\�
YLVXDOLVLQJ�DQG�PRGHOOLQJ�WKH�VSDWLDO�DQG�VHPDQWLF�UHODWLRQVKLSV�EHWZHHQ�
LQIRUPDWLRQ�RQ�ZHE�SDJHV�>��@��WKH�LQLWLDO�FRQFHSW�RI�GLUHFWO\�PDSSLQJ�WKH�
ORFDWLRQ�RI�REMHFWV�WR�WKHLU�UHVSHFWLYH�ZHE�EORFNV�ZDV�QRW�DSSHDOLQJ�WR�
HGXFDWRUV�DQG�ZDV�DEDQGRQHG�IRU�PRUH�GDWD�FHQWULF�LQLWLDWLYHV��

2QH�YHU\�GLIIHUHQW�DSSURDFK�WR�LQWHJUDWLRQ�LV�GHPRQVWUDWHG�E\�WKH�6ORRGOH�
7RROEDU��)LJXUH����7KH�WRROEDU�LV�D�µ+8'¶�REMHFW��6/�ERUURZV�WKH�WHUP�
µ+HDGV�XS�GLVSOD\¶�IURP�SRSXODU�HQWHUWDLQPHQW�DQG�JDPHV��ZKLFK�LQ�WXUQ�
ERUURZ�WKH�WHUP�IURP�PLOLWDU\�XVH���D�XVHU�LQWHUIDFH�HQKDQFHPHQW��7KXV��
LW�VHHQ�RQO\�E\�WKH�LQGLYLGXDO�XVLQJ�LW�±�DOWKRXJK�WKH�HIIHFWV�RI�LWV�XVH�PD\�
EH�VHHQ�E\�RWKHUV��



�
)LJXUH����7KH�6ORRGOH�WRROEDU�DOORZV�XVHUV�WR�XSGDWH�WKHLU�0RRGOH�
EORJV�IURP�ZLWKLQ�6HFRQG�/LIH��&ODVVURRP�JHVWXUHV�KDYH�QR�
FRQQHFWLRQ�WR�0RRGOH��EXW�FDQ�HQULFK�LQWHUDFWLRQV�ZLWKLQ�WKH��'�
YLUWXDO�HQYLURQPHQW��

7KH�WZR�LQLWLDO�IHDWXUHV�DGGHG�WR�WKH�WRROEDU�ZHUH�EORJJLQJ�DQG�FODVVURRP�
JHVWXUHV��7KH�IRUPHU�DOORZV�XVHUV�WR�XSGDWH�WKHLU�0RRGOH�EORJV�IURP�
ZLWKLQ�6/�±�DV�DQ�DLG�WR�UHIOHFWLYH�OHDUQLQJ�RU�DV�SDUW�RI�D�FODVV�DFWLYLW\��
%ORJ�SRVWV�DXWRPDWLFDOO\�LQFOXGH�OLQNV�WR�WKHLU�RULJLQDWLQJ�ORFDWLRQV�LQ�6/�±�
DOORZLQJ�UHDGHUV�WR�HDVLO\�JR�IURP�UHDGLQJ�D�SRVW�WR�YLVLWLQJ�WKH�ORFDWLRQ�LW�
ZDV�VHQW�IURP��&ODVVURRP�JHVWXUHV�HQKDQFH�LQWHUDFWLRQV�LQ�6/�E\�DOORZLQJ�
XVHUV�WR�DQLPDWH�WKHLU�DYDWDU�LQ�QXPEHU�RI�ZD\V�UHOHYDQW�WR�FODVV�
DFWLYLWLHV�±�IURP�UDLVLQJ�RU�ZDYLQJ�D�KDQG�WR�JHW�DWWHQWLRQ��WR�µQRGGLQJ�RII¶�
WR�LQGLFDWH�GLV�HQJDJHPHQW��

2QH�RI�WKH�HDUOLHVW�IXQFWLRQLQJ�6ORRGOH�WRROV�ZDV�WKH�:HE�,QWHUFRP�±�D�
GHYLFH�ZKLFK�PLUURUV�W\SHG�FKDW�EHWZHHQ�DQ�DUHD�LQ�6/�DQG�D�0RRGOH�
FKDWURRP��7KLV�VHUYHV�WZR�NH\�IXQFWLRQV��)LUVW��LW�SURYLGHV�DFFHVV�WR�D�
GLVFXVVLRQ�LQ�6/�IRU�XVHUV�ZKR�IRU�VRPH�UHDVRQ�DUH�XQDEOH�WR�ORJ�LQWR�6/�
LWVHOI��2QH�H[DPSOH�RI�WKLV�ZDV�DW�DQ�HYHQW�ZKHUH�-DPHV�3DXO�*HH�ZDV�
PHHWLQJ�ZLWK�WHHQDJHV�RQ�7HHQ�6/�±�D�VHUYLFH�ZKLFK�LV�DJH�UHVWULFWHG�DQG�
IRU�ZKLFK�DGXOWV�QHHG�WR�REWDLQ�FOHDUDQFH��$GXOW�HGXFDWRUV�ZHUH�DEOH�WR�
SDUWLFLSDWH�LQ�GLVFXVVLRQ�DW�WKLV�HYHQW�TXLWH�QDWXUDOO\�YLD�WKH�:HE�
,QWHUFRP��)LJXUH����



�
)LJXUH����8VLQJ�WKH�6ORRGOH�:HE�,QWHUFRP��DGXOWV�ZHUH�DEOH�WR�MRLQ�
WHHQV�IRU�D�GLVFXVVLRQ�RQ�JDPH�EDVHG�OHDUQLQJ��

7KH�VHFRQG�XVH�RI�WKH�LQWHUFRP�LV�WKDW�LW�HQDEOHV�WKH�XVH�RI�WKH�0RRGOH�
GDWDEDVH�WR�DUFKLYH�DQG�VWRUH�GLVFXVVLRQV�±�DQG�WR�NHHS�WKLV�DUFKLYH�LQ�D�
VHFXUH�SDVVZRUG�SURWHFWHG�HQYLURQPHQW��:LWKRXW�WKLV��DGGLWLRQDO�PDQXDO�
LQWHUYHQWLRQ�LV�UHTXLUHG�WR�VDYH�FKDW�ORJV�DQG�WR�PDNH�WKHP�DYDLODEOH��

)LQDOO\��ZKLOH�WKH�LQWHUFRP�ZDV�LQWHQGHG�DV�D�WRRO�WR�EH�XVHG�LQ�D�IL[HG�
ORFDWLRQ��LQYHQWLYH�XVHUV�KDYH�IRXQG�WKDW�DWWDFKLQJ�LW�WR�WKHLU�DYDWDU�DOORZV�
LW�WR�UHFRUG�GLVFXVVLRQV�GXULQJ�YLUWXDO�ILHOG�WULSV��

���'HYHORSLQJ�1HZ�0HWDSKRUV�IRU��'��'�,QWHJUDWLRQ�

2QH�RI�WKH�NH\�VWUHQJWKV�RI�WKH�RSHQ�VRXUFH�DSSURDFK�DGRSWHG�KDV�EHHQ�
WKH�DELOLW\�WR�OHYHUDJH�XVHU�DQG�GHYHORSHU�FRPPXQLWLHV�LQ�WKH�RQJRLQJ�
GHYHORSPHQW�RI�6ORRGOH��(YHQ�ZLWK�MXVW�D�VPDOO�QXPEHU�RI�ZRUNLQJ�
HOHPHQWV��WKLV�FRPPXQLW\�KDV�EHHQ�DFWLYHO\�VXSSRUWHG�VLQFH�HDUO\�LQ�WKH�
SURMHFW��2YHU�WKH�ODVW�\HDU�WKH�GHYHORSPHQW�FRPPXQLW\�KDV�GHEDWHG�
ZKHWKHU�WRROV�VKRXOG�EH�DYDLODEOH�DV�LQ�ZRUOG�REMHFWV�RU�DV�XVHU�LQWHUIDFH�
H[WHQVLRQV��:KLOH�SDUWO\�VHWWOHG�WR�WKH�H[WHQW�WKDW�ERWK�DSSURDFKHV�DUH�
EHLQJ�VXSSRUWHG��WKLV�GHEDWH�FRQWLQXHV�DQG�PD\�QHYHU�EH�VROYHG�IRU�DOO�
XVHUV�±�OHDGLQJ�WR�D�UHTXLUHPHQW�WR�VXSSRUW�FXVWRPLVDWLRQ�DQG�HQG�XVHU�
PRGLILFDWLRQ��

$�NH\�FKDOOHQJH�QRZ�DSSHDUV�WR�EH�ILQGLQJ�SURSHU�PHWDSKRUV�DQG�LQWHUIDFH�
DIIRUGDQFHV�WKDW�LQWXLWLYHO\�PDS�IHDWXUHV�LQ�WKH�ZHE�FRQWHQW�WRROV�ZLWK�6/�
REMHFWV��6HOHFWLQJ�DSW�PHWDSKRUV�WR�HQKDQFH�VWXGHQW�HQJDJHPHQW�DQG�
RIIHU�WKH�VLPSOHVW�XVHU�LQWHUIDFHV�LV�D�GLIILFXOW�SUREOHP�DQG�PDQ\�RI�WKH�
LQWHUDFWLYH�WRROV�LQ�D�W\SLFDO�9/(�KDYH�QR�H[LVWLQJ��'�XVHU�LQWHUIDFH�



FRUUHODWH��:HE�EDVHG�WKUHDGHG�PHVVDJLQJ�IRUXPV�DUH�RQH�RI�WKH�PRVW�
RIWHQ�XVHG�HOHPHQWV�RI�WKH�9/(�WRROVHW��7KH\�DOORZ�VWXGHQWV�WR�FUHDWH�ORQJ�
WKUHDGV�RI�DV\QFKURQRXV�GLVFXVVLRQ�DQG�IRVWHU�UHIOHFWLRQ�DQG�FRQVWUXFWLYLVW�
H[HUFLVHV�ZKHUH�WKH�VWXGHQWV�VXPPDUL]H�DQG�V\QWKHVL]H�FRXUVH�FRQWHQW�
ZLWKLQ�WKHLU�FRPPXQLW\�RI�SUDFWLFH��+RZ�ZRXOG�VWXGHQWV�LQWHUDFW�ZLWK�
IRUXPV�LQ�6/"�:KDW�PHWDSKRUV�DQG�XVHU�LQWHUIDFH�WRROV�ZRXOG�EHVW�PDS�
WKLV�HVVHQWLDOO\�DV\QFKURQRXV�DQG�WH[W�ULFK�DFWLYLW\"�:RXOG�WKUHDGV�EH�
UHSUHVHQWHG�PHWDSKRULFDOO\�DV�WUHH�OLPEV��DV�D�YLOODJH�RI�FRQQHFWHG�ZLWK�
ZLQGLQJ�DOOH\ZD\V�RU�DV�EXOOHWLQ�ERDUGV�ZLWK�SXVKSLQV�DQG�SDSHU�QRWHV"�

+DYLQJ�GHYHORSHUV�FKRRVH�PHWDSKRUV�WKHPVHOYHV�±�IRU�H[DPSOH�D�TXL]�
FKDLU�WKDW�ULVHV�DQG�IDOOV�DV�TXHVWLRQV�DUH�DQVZHUHG�FRUUHFWO\�RU�LQFRUUHFWO\�
��VLPSOLILHV�LPSOHPHQWDWLRQ��&UHDWLQJ�REMHFWV�ZKLFK�LQWHJUDWH�ZLWK�0RRGOH�
EXW�ZKLFK�DOORZ�HQG�XVHUV�WR�FXVWRPLVH�DQG�PRGLI\�WR�VXLW�WKHLU�RZQ�
WHDFKLQJ�DQG�OHDUQLQJ�SUHIHUHQFHV�LV�ERWK�PRUH�FKDOOHQJLQJ�DQG�UHTXLUHV�
PRUH�HIIRUW�DQG�H[SHUWLVH�IURP�HGXFDWRUV��7KLV�SUREOHP�LV�SDUW�VROYHG�E\�
WKH�RSHQ�VRXUFH�QDWXUH�RI�WKH�SURMHFW��'HYHORSHUV�FDQ�SURGXFH�WRROV�ZKLFK�
UHDOL]H�D�SDUWLFXODU�PHWDSKRU�DQG�DFW�DV�DQ�H[HPSODU�IRU�XVHUV�ZKR�ZLVK�
WR�PRGLI\�WKHP��WR�FUHDWH�PHWDSKRUV�WKDW�DUH�GRPDLQ�DSSURSULDWH�DQG�
LQWHJUDWH�0RRGOH�LQWR�WKHLU�RZQ�SHUVRQDOL]HG�REMHFWV��

���:KDW�'R�(GXFDWRUV�:DQW"��

:KDWHYHU�WKH�DQVZHU�WR�WKHVH�FKDOOHQJHV��D�FXUUHQW�IRFXV�IRU�WKH�6ORRGOH�
SURMHFW�LV�WR�IRFXV�GHYHORSPHQW�HIIRUW�RQ�WKH�IHDWXUHV�DQG�WRROV�WKDW�
HGXFDWRUV�ZLOO�ILQG�PRVW�EHQHILFLDO��7R�GHWHUPLQH�ZKDW�WKHVH�IHDWXUHV�DUH��
D�VHFRQG�VXUYH\�ZDV�XQGHUWDNHQ�LQ�1RYHPEHU�DQG�'HFHPEHU�������7KH�
RQOLQH�VXUYH\�ZDV�DGYHUWLVHG�WR�UHJLVWHUHG�XVHUV�DW�6ORRGOH�RUJ��WR�WKH�6/�
(GXFDWLRQ�PDLOLQJ�OLVW��DQG�WR�WKH�8.�EDVHG�-,6&�6/�(GXFDWRUV�PDLOLQJ�OLVW��
5HVSRQGHQWV�ZHUH�IUHH�WR�VNLS�DQ\�TXHVWLRQV�WKH\�GLG�QRW�ZDQW�WR�DQVZHU��
ZLWK�����UHVSRQGHQWV�FRPSOHWLQJ�DW�OHDVW�WKH�ILUVW�SDJH�RI�TXHVWLRQV��DQ�
DGGLWLRQDO����UHVSRQGHQWV�DFFHSWHG�WKH�VXUYH\�GLVFODLPHU�ZLWKRXW�
DQVZHULQJ�DQ\�TXHVWLRQV���

,Q�FRQVLGHULQJ�WKH�UHVSRQVHV�WR�WKH�VXUYH\��ZH�QHHG�WR�EHDU�LQ�PLQG�WKH�
HYROYLQJ�H[SHUWLVH�RI�SRWHQWLDO�6ORRGOH�XVHUV��&XUUHQWO\�HGXFDWRUV�XVLQJ�6/�
WHQG�WR�EH�LQQRYDWRUV�DQG�HDUO\�DGRSWHUV��$V�WKH�WHFKQRORJ\�PDWXUHV�DQG�
089(V�DUH�XVHG�LQ�WHDFKLQJ�E\�PRUH�PDLQVWUHDP�XVHUV��WKH�WRROV�
UHTXHVWHG�E\�HGXFDWRUV�PXVW�EHFRPH�PRUH�SROLVKHG�DQG�E\�QHFHVVLW\�
HDVLHU�WR�GHSOR\��7KXV��WKH�GHYHORSPHQW�VWUDWHJ\�PXVW�QRW�VLPSO\�DGGUHVV�
WRGD\¶V�UHTXHVWV��EXW�PXVW�DOVR�FRQVLGHU�WKH�QHHGV�RI�IXWXUH�XVHUV��

:LWK�WKDW�LQ�PLQG��LW�LV�ZRUWK�UHYLHZLQJ�WKH�UHVSRQVHV�WR�WKH�VXUYH\��)XOOHU�
UHVXOWV�DUH�DYDLODEOH�RQOLQH�DW�6ORRGOH�RUJ��UHJLVWUDWLRQ�UHTXLUHG���

������RI�UHVSRQGHQWV�ZHUH�HGXFDWRUV��OHFWXUHUV��WHDFKHUV��HWF����DQG�
������ZHUH�HGXFDWLRQDO�WHFKQRORJLVWV��Q ������LQGLFDWLQJ�VRPH�GHJUHH�RI�
RYHUODS��7KH�PDMRULW\�������Q ������KDG�EHHQ�XVLQJ�6/�IRU�OHVV�WKDQ�RQH�
\HDU��DQG�RQO\�D�YHU\�VPDOO�PLQRULW\�ZHUH�XVLQJ��'�HQYLURQPHQWV�RWKHU�
WKDQ�6/�IRU�HGXFDWLRQDO�SXUSRVHV��������Q ������7KLV�ILQGLQJ�UHIOHFWV�WKH�



REVHUYDWLRQ�PDGH�HDUOLHU�WKDW�WKH�VXFFHVV�RI�6/�LWVHOI�LV�EULQJLQJ�PDQ\�
HGXFDWRUV�LQWR��'�YLUWXDO�ZRUOGV�IRU�WKH�ILUVW�WLPH��

7KH�PDMRULW\�RI�UHVSRQGHQWV�DUH�H[LVWLQJ�0RRGOH�XVHUV���������Q ������
ZLWK�VPDOOHU�QXPEHUV�XVLQJ�DOWHUQDWLYHV�VXFK�DV�%ODFNERDUG����������
*LYHQ�WKDW�%ODFNERDUG�LV�WKH�FXUUHQW�PDUNHW�OHDGHU�LQ�9/(V��WKLV�DSSHDUV�
WR�LQGLFDWH�WKDW�6ORRGOH�KDV�EHHQ�VXFFHVVIXO�LQ�DWWUDFWLQJ�0RRGOH�XVHUV�LQ�
SDUWLFXODU��7KLV�KDV�SUREDEO\�EHHQ�GULYHQ�LQ�SDUW�E\�SK\VLFDO�SDUWLFLSDWLRQ�
DW�0RRGOH�FRQIHUHQFHV��DQG�RQOLQH�SDUWLFLSDWLRQ�LQ�0RRGOH�GLVFXVVLRQ�
IRUXPV��

2I�PRUH�SUDFWLFDO�XVH�ZHUH�D�QXPEHU�RI�TXHVWLRQV�IRFXVVHG�RQ�DVNLQJ�
ZKDW�SRWHQWLDO�IHDWXUHV�DQG�HQKDQFHPHQWV�UHVSRQGHQWV�ZRXOG�ILQG�PRVW�
XVHIXO��

7KH�ILUVW�TXHVWLRQ�RQ�WKLV�OLVWHG�WKH�VWDQGDUG�0RRGOH�PRGXOHV��DQG�DVNHG�
UHVSRQGHQWV�WR�VHOHFW��XS�WR�ILYH�RI��WKRVH�WKDW�ZRXOG�EH�PRVW�XVHIXO�IRU�
WHDFKLQJ�LI�WKH\�ZHUH�WR�EH�LQWHJUDWHG�LQWR�6/��Q ������7KH�ILUVW�ILYH�PRVW�
UHTXHVWHG�0RRGOH�PRGXOHV�ZHUH��

/HVVRQ�WRRO���,QWHUDFWLYH�OHVVRQV�ZLWK�EUDQFKLQJ�VWUXFWXUH�EDVHG�RQ�
UHVSRQVHV�������

)RUXP���$V\QFKURQRXV�GLVFXVVLRQV���������

:LNL���&ROODERUDWLYH�WH[W�HGLWLQJ�IRU�JURXSV���������

4XL]���6HW�TXHVWLRQV�DQG�JUDGH�VWXGHQW�UHVSRQVHV���������

$VVLJQPHQW���$VVLJQ�VWXGHQWV�D�WDVN�IRU�JUDGLQJ�������

/HVVRQ�DQG�TXL]�W\SH�WRROV�KDYH�SUHYLRXVO\�EHHQ�FUHDWHG�LQ�6/��EXW�WKHVH�
KDYH�QRW�EHHQ�LQWHJUDWHG�ZLWK�ZHE�VLWHV�±�SRWHQWLDOO\�PDNLQJ�FRQWHQW�
FKDQJHV�DQG�JDWKHULQJ�IHHGEDFN�RQ�LQGLYLGXDO�VWXGHQW�DVVHVVPHQW�
RXWFRPHV�TXLWH�WLPH�SURKLELWLYH��0RRGOH�/HVVRQ�DQG�4XL]�PRGXOHV�DUH�
DOVR�UHDVRQDEO\�FRPSOH[��ZLWK�D�ODUJH�QXPEHU�RI�RSWLRQV�DQG�SRVVLELOLWLHV��
+RZHYHU��D�SURWRW\SH�TXL]�WRRO��OLPLWHG�WR�PXOWLSOH�FKRLFH�TXHVWLRQV��KDV�
EHHQ�GHPRQVWUDWHG�LQ�6/�DOUHDG\��

7KH�IRUXP�DQG�ZLNL�WRROV�SUHVHQW�D�PXFK�JUHDWHU�FKDOOHQJH�±�ERWK�IRU�WKH�
LQWHUIDFH�PHWDSKRU�LVVXH�DGGUHVVHG�DERYH�DQG�EHFDXVH�RI�WKH�FRPSOH[LW\�
RI�GDWD�VWUXFWXUHV�LQ�WKH�9/(�WRROV�XQGHUO\LQJ�WKHVH��DV�ZHOO�DV�WKH�DPRXQW�
RI�WH[W�W\SLFDOO\�FRQWDLQHG�ZLWKLQ��

7KH�DVVLJQPHQW�WRRO�SUHVHQWV�D�XVHIXO�DUHD�RI�GHYHORSPHQW��&XUUHQW�
PHWKRGV�IRU�JDWKHULQJ�DVVLJQPHQWV�6/�LQ�WKH�ILHOG�DUH�ODERXU�LQWHQVLYH�DQG�
UHWXUQLQJ�IHHGEDFN�LV�TXLWH�GLIILFXOW��&ULWLTXHV�DUH�XVXDOO\�V\QFKURQRXV�DQG�
RUDO�RU�DUH�VHQW�WR�VWXGHQWV�DV�DV\QFKURQRXV�WH[W�FRPSOHWHO\�VHSDUDWHG�
IURP�WKH�DUWHIDFW�LWVHOI��$�6ORRGOH�DVVLJQPHQW�µGURSER[¶�KDV�DOUHDG\�VKRZQ�
SURPLVLQJ�UHVXOWV�E\�DOORZLQJ�VWXGHQWV�WR�VXEPLW�DVVLJQPHQW�REMHFWV��
ZKLFK�FDQ�WKHQ�EH�UHYLHZHG�DQG�PRGLILHG�E\�DQ�LQVWUXFWRU��6WXGHQWV�FDQ�
WKHQ�UHDG�IHHGEDFN�DQG�REWDLQ�FRSLHV�RI�HGLWHG�REMHFWV�±�DQG�WKLV�SURFHVV�
LV�IXUWKHU�VXSSRUWHG�E\�UHFRUGLQJ�VXEPLVVLRQ�GHWDLOV�RQ�0RRGOH��



7KH�IROORZLQJ�TXHVWLRQ�DVNHG�ZKDW�0RRGOH�HQKDQFHPHQWV�ZRXOG�EHVW�
VXSSRUW�WHDFKLQJ�DFWLYLWLHV�LQ�6/��7KH�JUHDWHVW�GHPDQG�KHUH�ZDV�IRU�D�
0RRGOH�EORFN�ZKLFK�ZRXOG�VKRZ�WKH�6/�ORJLQ�VWDWXV�IRU�DOO�FODVV�PHPEHUV�
��������Q ������7KHUH�ZDV�OHVV�GHPDQG�IRU�WKH�DELOLW\�WR�YLHZ�DYDWDU�
SURILOHV��RU�FUHDWH�QHZ�6/�DFFRXQWV�LQ�0RRGOH��EXW�ERWK�ZHUH�VHHQ�DV�
HLWKHU�µYHU\�XVHIXO¶�RU�µYLWDO¶�E\�������RI�UHVSRQGHQWV��Q ������

:KHQ�DVNHG�KRZ�XVHIXO�GLIIHUHQW�PHWKRGV�RI�DFFHVVLQJ�0RRGOH�FRQWHQW�
IURP�ZLWKLQ�6/�ZRXOG�EH��UHVSRQVHV�LQGLFDWHG�GHPDQG�IRU�WKH�IROORZLQJ�
�DJDLQ��VKRZLQJ�WKH�SHUFHQWDJH�RI�UHVSRQVHV�LQGLFDWLQJ�HLWKHU�µYHU\�XVHIXO¶�
RU�µYLWDO¶���

1DPH�WUDQVODWRU���VHH�0RRGOH�XVHU�QDPHV�IRU�DYDWDUV�ZKLOH�LQ�6/�
��������Q �����

4XL]���0XOWLSOH�FKRLFH�DQVZHUV�YLD�FOLFNLQJ�RQ�LPDJHV�REMHFWV�
��������Q �����

,QWHUDFWLYH�FDOHQGDU�ZLWK�0RRGOH�GDWD���������Q �����

$�QDPH�WUDQVODWRU�LV�VHHQ�DV�XVHIXO�DV�6/�DYDWDUV�JHQHUDOO\�GR�QRW�KDYH�
WKH�VDPH�QDPH�DV�WKHLU�XVHU�±�DOO�6/�DYDWDU�QDPHV�KDYH�WR�EH�XQLTXH��
DQG�VXUQDPHV�DUH�UHVWULFWHG�WR�D�VPDOO�OLVW�ZKLFK�FKDQJHV�RYHU�WLPH��:LWK�
HYHQ�D�PRGHUDWH�VL]HG�FODVV�RI�RGGO\�QDPHG�DYDWDUV��WHDFKHUV�PD\�
VWUXJJOH�WR�UHFDOO�ZKR�LV�ZKR��

)URP�VXEVHTXHQW�TXHVWLRQV��VLJQLILFDQW�GHPDQG�ZDV�DOVR�VHHQ�IRU�
IHDWXUHV��OLNH�WKH�JHVWXUHV��WKDW�KDYH�QR�0RRGOH�FRUUHODWH��3UH�SUHSDUHG�
�'�FRQWHQW�IRU�D�6/�RULHQWDWLRQ���������DQG�UHFRUGLQJ�GHWDLOV�RI�YLVLWRUV�WR�
D�YLUWXDO�FODVVURRP���������MXVW�WZR�RI�IHDWXUHV�ZKLFK�UDQNHG�YHU\�KLJKO\��

$�ILQDO�VHW�RI�TXHVWLRQV�SURYLGHG�LPDJHV�WR�RXWOLQH�SRVVLEOH�IXWXUH�
VFHQDULRV�RU�H[DPSOHV�RI�XVH�IRU�6ORRGOH��H[DPSOH�LQ�)LJXUH�����6RPH�RI�
WKH�UHVXOWV�KHUH�FRQWUDVW�D�OLWWOH�ZLWK�HDUOLHU�UHVSRQVHV��/HVVRQ�FRQWHQW�DV�
D�PD]H��LQ�SDUWLFXODU��ZDV�SUHVHQWHG�DV�DQ�RSWLRQ�D�VHFRQG�WLPH��DQG�ZDV�
UDQNHG��WK�RXW�RI������7KH�KLJKHVW�UDQNLQJ�VFHQDULRV�ZHUH��

���6/�WR�:HE�&ROODERUDWLYH�:KLWHERDUG��������µYHU\�XVHIXO¶�RU�µYLWDO¶��
Q �����

���$XWRPDWHG�FODVVURRP�EXLOGHU���������Q �����

���'URSER[�IRU�REMHFWV���������Q �����



�
)LJXUH����0HWD*ORVV�H[DPSOH�RI�XVH��7KH�ILQDO�VHW�RI�TXHVWLRQV�LQ�WKH�
VXUYH\�ZHUH�HDFK�LOOXVWUDWHG�ZLWK�DQ�LPDJH��7KH�0HWD*ORVV�WRRO�KDV�
DOUHDG\�EHHQ�GHYHORSHG�DQG�LV�SDUW�RI�WKH�FXUUHQW�6ORRGOH�WRROVHW��

7KH�ILUVW�RI�WKHVH�LV�XQGHU�GHYHORSPHQW��DQG�WKH�VHFRQG�ZDV�VRPHWKLQJ�RI�
D�VXUSULVH�±�DQRWKHU�H[DPSOH�RI�GHPDQG�IRU�WHDFKLQJ�WRROV�ZKLFK�H[LVW�
VROHO\�ZLWKLQ�WKH��'�HQYLURQPHQW��7KH�GURSER[�KDV�EHHQ�PHQWLRQHG�
DOUHDG\��

7KH�QH[W�IRXU�KLJKHVW�UDQNLQJ�UHVSRQVHV�DUH�DOO�RQHV�ZKLFK�KDYH�DOUHDG\�
EHHQ�LPSOHPHQWHG�DQG�DUH�SDUW�RI�WKH�FXUUHQW�6ORRGOH�UHOHDVH��LQWHUFRP�
IRU�LQWHJUDWLQJ�6/�FKDW�DQG�ZHE�EDVHG�FKDW�URRP��FODVVURRP�JHVWXUHV�
WRRO��EORJ�WRRO��DQG�JORVVDU\�DFFHVV���7KLV�ZDV�D�SRVLWLYH�UHVXOW�IRU�WKH�
SURMHFW��LQ�VXSSRUWLQJ�RXU�GHFLVLRQ�WR�LPSOHPHQW�WKHVH�IHDWXUHV�ILUVW��

���8VLQJ�6ORRGOH�ZLWK�7HDFKLQJ�$FWLYLWLHV�LQ�6HFRQG�/LIH�

:H�FDQ�JURXS�WHDFKLQJ�DFWLYLWLHV�LQ�6/�LQWR�IRXU�FDWHJRULHV��DQG�YHU\�
EULHIO\�QRWH�KRZ�6ORRGOH�PD\�EH�RI�EHQHILW��7KH�FDWHJRULHV�DUH��

5ROHSOD\V�DQG�VLPXODWLRQV�

*URXSZRUN�DQG�WHDP�EXLOGLQJ�

(YHQWV�DQG�SUHVHQWDWLRQV�

&RQVWUXFWLYH�DFWLYLWLHV�VXFK�DV�EXLOGLQJ��'�REMHFWV�DQG�GHYHORSLQJ�
SURSHUWLHV��

)RU�DOO�RI�WKHVH��WKH�9/(�SRUWLRQ�RI�WKH�6ORRGOH�V\VWHPV�PLJKW�VHUYH�WR�
IUDPH�WKH�DFWLYLW\�LQ�SUH�DQG�SRVW�UHIOHFWLYH�DFWLYLWLHV�DQG�GXULQJ�WKH�
DFWLYLWLHV�E\�SURPSWLQJ�WKH�VWXGHQW�ZLWK�JXLGLQJ�TXHVWLRQV�RU�LQVWUXFWLRQV�
WKDW�KHOS�WKHP�VWD\�RQ�WDVN�DQG�KHLJKWHQ�VWXGHQW��

)RU�UROH�SOD\LQJ�DQG�VLPXODWLRQV��WKH�V\VWHP�PLJKW�PDQDJH�ORJLVWLFV�VXFK�
DV�GLVWULEXWLQJ�REMHFWV�DQG�FRVWXPHV�DQG�PDQDJLQJ�VFDUFLW\�LWHPV�VXFK�DV�
D�WLPHU�RU�GLVEXUVLQJ�VFULS��,Q�WKLV�FDVH�LW¶V�HVVHQWLDO�WKDW�WKH�WRROV�EH�



GRPDLQ�QHXWUDO�DQG�HPSRZHU�WKH�FXUULFXOXP�GHVLJQHU�DQG�WHDFKHU�WR�
FRQQHFW�WKHLU�RZQ�PHWDSKRUV�WR�WKH�GDWD�FRPLQJ�IURP�WKH�9/(��

*URXSZRUN�DQG�WHDP�EXLOGLQJ�DUH�LQWHUHVWLQJ�DUHDV�ZKHUH�9/(�WRROV�DUH�
SDUWLFXODUO\�DGHSW�LQ�DQ�DV\QFKURQRXV�VHWWLQJ��VXFK�DV�JURXS�VHFWLRQV�LQ�
PHVVDJH�ERDUGV�DQG�JURXS�PDQDJHG�HPDLO�DQG�ZLNLV��6/�DGGV�D�ODUJH�
GHJUHH�RI�HPERGLPHQW�DQG�SRWHQWLDO�IRU�SOD\�WR�WKH�IDFLOLWLHV�RIIHUHG�LQ�WKH�
W\SLFDO�9/(���

&RQVWUXFWLYH�DFWLYLWLHV�VXFK�DV�EXLOGLQJ�FDQ�DOVR�EH�VXSSRUWHG�E\�
GLVFXVVLRQ�ZLWKLQ�D�9/(��HYHQ�ZKHUH�WKH�DFLWLYLWLHV�WDNH�SODFH�ZLWKLQ�6/��
5HIOHFWLRQ��FRPPXQLFDWLRQ�DQG�HYHQ�JURXS�RZQHG�GURS�ER[HV�DUH�ZD\V�LQ�
ZKLFK�6ORRGOH�PLJKW�IXUWKHU�HQKDQFH�WKLV��

:H�DOUHDG\�KDYH�H[SHULHQFH�IURP�VHYHUDO�HYHQWV�DQG�SUHVHQWDWLRQV�ZKHUH�
6ORRGOH�KDV�EHHQ�DEOH�WR�EURDGHQ�SDUWLFLSDWLRQ�DQG�DGGLWLRQDOO\�VHUYH�WR�
UHFRUG�WKH�HYHQW�IRU�WKRVH�XQDEOH�WR�DWWHQG��$V�6ORRGOH�DGGV�PRUH��'�
IHDWXUHV��VXSSRUW�IRU�HYHQWV�PD\�H[WHQG�WR�EHLQJ�DEOH�WR�FUHDWH�WKH�
DXGLWRULXP�LWVHOI�DV�ZHOO�DV�WRROV�WR�VXSSRUW�WKH�GLVFXVVLRQ�RFFXUULQJ�ZLWKLQ�
LW��

���7KH�6ORRGOH�&RPPXQLW\�

$�YHU\�LPSRUWDQW�SDUW�RI�WKH�6ORRGOH�SURMHFW�ZKLFK�GHVHUYHV�VSHFLILF�
PHQWLRQ�LV�WKH�FRPPXQLW\�RI�GHYHORSHUV�DQG�XVHUV�LWVHOI��$V�SDUW�RI�RXU�
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