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�����,QWURGXFWLRQ7KH� ,QGXVWULDO� 5HYROXWLRQ�LQ�WKH�QLQHWHHQWK�FHQWXU\�ZDV�IROORZHG�E\�GHYHORSPHQWV�LQYDULRXV� ILHOGV� RI� WHFKQRORJ\� DQG� SURYLGHG� HGXFDWRUV� ZLWK� GLIIHUHQW�PHDQV�IRU�D�QHZ�HUD�RIHGXFDWLRQ�� 'LVWDQFH� HGXFDWLRQ� ZDV� RQH� RI� WKH� PDLQ� UHVXOWV� RI� WKLV� UHYROXWLRQ�� 'LVWDQFHHGXFDWLRQ� LV� D� PHWKRG� RI� HGXFDWLRQ� LQ� ZKLFK� WKH� OHDUQHU� LV� SK\VLFDOO\�VHSDUDWHG�IURP�WKHLQVWLWXWLRQ�� 7KHUHIRUH�� OHDUQLQJ�PDWHULDOV�DUH�RIWHQ�VWUXFWXUHG�LQ�D�ZD\�WKDW�IDFLOLWDWHV�OHDUQLQJDW�D�GLVWDQFH��5XPEOH��������7KH� GLVWDQFH� HGXFDWLRQ� OLWHUDWXUH� SRLQWV�RXW�PDQ\�H[DPSOHV�RI�KRZ�KLJKHU�HGXFDWLRQLQVWLWXWLRQV� LQ�PDQ\�FRXQWULHV�XVHG�SULQW�DQG�SRVW��EURDGFDVWLQJ�UDGLR�DQG�WHOHYLVLRQ�DQG�RWKHUPHGLD� WR� GHOLYHU� LQVWUXFWLRQ�� +RZHYHU�� DOWKRXJK� WKH� GLVWDQFH� HGXFDWLRQ� DSSURDFK� ZDVRULJLQDOO\� LQYHQWHG� WR� KHOS� DGXOWV�� ZKR� FRXOG� QRW� DWWHQG� FRQYHQWLRQDO� FODVVHV�� µGLVWDQFHHGXFDWLRQ� PHWKRGV� WRJHWKHU� ZLWK�H[LVWLQJ�FRQYHQWLRQDO�V\VWHPV�ZLOO�FRQYHUJH�IRU�WKH�EHQHILWRI� DOO� OHDUQHUV� ±�QRW�MXVW�WKRVH�ZH�GHILQH�DV�DGXOWV¶��*DUULVRQ�DQG�6KDOH��������S��������,Q�WKHODVW� IHZ� \HDUV�� GLVWDQFH� HGXFDWLRQ� KDV� FDSWXUHG� WKH� LQWHUHVW� RI� PDQ\�HOHPHQWDU\�DQG�KLJKVFKRRO� VWXGHQWV�� ,Q� RWKHU� ZRUGV�� DGXOWV� DUH� QR� ORQJHU� WKH�RQO\�WDUJHW�RI�GLVWDQFH�HGXFDWLRQ�'KDQDUDMDQ��������7KH� FRPPXQLFDWLRQV� UHYROXWLRQ�� LQ�SDUWLFXODU��RIIHUHG�QHZ�DQG�GLIIHUHQW�VROXWLRQV�IRUGHOLYHULQJ� LQVWUXFWLRQ� WR� OHDUQHUV� RXWVLGH� WKH� WUDGLWLRQDO� FODVVHV�� ,Q� WKH� ODVW� WZHQW\�\HDUV�SDUHQWV¶�DQG�OHDUQHUV¶�LQWHUHVW�HQKDQFHG�GUDPDWLFDOO\�DV�D�UHVXOW�RI�WKH�JUHDW�DGYDQFHV�LQ�DXGLR�YLVXDO� PHGLD�� WHOHFRPPXQLFDWLRQ� WHFKQRORJ\�� ZKLFK� UHVXOWHG� LQ� DQ� LQFUHDVH� LQ�WKH�VXEMHFWDUHDV� RIIHUHG� E\� GLVWDQFH�HGXFDWLRQ�SURJUDPPHV��%\�WKH�HDUO\�����V��WKH�UDSLG�GHYHORSPHQWVLQ�FRPSXWLQJ�DQG�LQIRUPDWLRQ�WHFKQRORJLHV�DFFRPSDQLHG�E\�HDV\�WR�XVH��IOH[LEOH�DQG�HIIHFWLYHZD\V� RI� VWRUDJH� DQG� GLVWULEXWLRQ� RI� FRXUVH� PDWHULDOV� FUHDWHG� D� QHZ� SDUDGLJP�RI�GLVWDQFHHGXFDWLRQ�� 7KHVH� IHDWXUHV�� SOXV� WKH� LQWHUDFWLYH� QDWXUH� RI� WKH� FRPSXWHU� DV�DQ�LQVWUXFWLRQDOPHGLXP� IRU� LQGLYLGXDOLVHG� LQVWUXFWLRQ��KDYH�DWWUDFWHG�GLVWDQFH�HGXFDWRUV�PRUH�WKDQ�DQ\�RWKHU
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PHGLXP� HYHU� DQG� GHYHORSHG� WKH� QDWXUH� RI� GLVWDQFH�HGXFDWLRQ�V\VWHPV�WR�EH�PRUH�HIIHFWLYHGHOLYHU\�PRGHV��*UD\��������+RZHYHU�� DOWKRXJK� WKHVH� WHFKQRORJLHV� DUH� YHU\� SRSXODU� DQG� DSSURSULDWH� IRU�PDQ\VLWXDWLRQV�� WKH\�DUH�FKDUDFWHULVHG�E\�PDQ\�GHOLYHU\�DQG�SHGDJRJLFDO�SUREOHPV��.HHJDQ��������)RU� H[DPSOH�� WKH� 3ODQQLQJ�&RPPLWWHH�RI�WKH�%ULWLVK�2SHQ�8QLYHUVLW\�IRXQG�WKDW�µWKH�DPRXQWRI� OHDUQLQJ�PDWHULDOV�UHTXLUHG�WR�PHHW�WKH�QHHGV�RI�D�IXOO�UDQJH�RI�GHJUHH�FRXUVHV�ZRXOG�EH�WRRJUHDW�WR�FRYHU�E\�EURDGFDVWLQJ�DORQH¶��%DWHV��������S��������,Q�DGGLWLRQ��WKH�IHHOLQJ�RI�LVRODWLRQIURP� WKH� WXWRU� DQG� SHHUV�� ODFN� RI�WXWRU�VXSSRUW��ODFN�RI�FRQYHQLHQW�DQG�HIIHFWLYH�LQWHUDFWLRQ�ODFN� RI� VWUDWHJLHV� IRU� LQYROYLQJ� OHDUQHUV� DFWLYHO\� LQ� WKH SURJUDPPH�� LQDSSURSULDWHQHVV� RIGHOLYHULQJ� PDQ\� VXEMHFW� PDWWHUV��GLIILFXOW\�RI�XVH��GLIILFXOW\�RI�DFFHVV�WR�DSSURSULDWH�OHDUQLQJUHVRXUFHV�� VORZQHVV� RI� GLVWULEXWLQJ� VXEMHFW� PDWHULDO�� XQIDPLOLDULW\� ZLWK� WKH� VHOI�VWXG\DSSURDFK�� KLJK�GHOLYHU\�RU�WUDQVPLVVLRQ�FRVWV�DQG�SUREOHPV�RI�PDQDJLQJ�DQG�HYDOXDWLRQ�RI�IDUVWXGHQWV� DUH� WKH� PRVW� FRPPRQ� SUREOHPV� WKDW� FKDUDFWHULVHG� SUHYLRXV� GLVWDQFH� HGXFDWLRQWHFKQRORJLHV�� VXFK� DV� SULQW�DQG�SRVW��EURDGFDVWLQJ�UDGLR�DQG�WHOHYLVLRQ��DXGLR�DQG�YLGHRWDSHVDQG�WHOHFRQIHUHQFLQJ��.HHJDQ��������%DWHV��������-RQHV�HW�DO���������7KH�UHDO�GHYHORSPHQW�LQ�FRPSXWHU�EDVHG�LQVWUXFWLRQ�ZDV�HVWDEOLVKHG�ZKHQ�IROORZHG�E\D� UHYROXWLRQ� LQ� WKH� FRQFHSW�RI�QHWZRUNLQJ�DQG�&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ��&0&��8VLQJ� &0&�� LQWHUDFWLRQ� EHWZHHQ� WKH� WXWRU� DQG�GLVWDQFH�OHDUQHUV�KDV�EHHQ�HVWDEOLVKHG�XVLQJGLIIHUHQW� IRUPV� RI� FRPSXWHU�EDVHG� FRQIHUHQFLQJ� DQG� VWXGHQWV� KDYH� EHHQ� DEOH� WR� DFFHVV�DYDULHW\� RI� OHDUQLQJ� UHVRXUFHV� ORFDWHG�LQ�RWKHU�FRPSXWHUV�DQG�H[FKDQJH�LQIRUPDWLRQ�ZLWK�RQHDQRWKHU� �0FPLOODQ�� ������� &0&�KDV�EHFRPH�PRUH�SRSXODU�ZLWK�WKH�HYROXWLRQ�RI�WKH�,QWHUQHWDQG� WKH� :RUOG� :LGH� :HE��DEEUHYLDWHG�WR�:::�RU�:HE���7KH�,QWHUQHW�DQG�WKH�:HE�DUH�WKHPRVW� SRSXODU� DQG� JURZLQJ� WHFKQRORJ\� LQ� D� ORQJ� KLVWRU\� RI�XVLQJ�PHGLD�DQG�WHFKQRORJ\�WRGHOLYHU� LQVWUXFWLRQ� WR� VWXGHQWV� DW� D� GLVWDQFH�� 7KH� LGHD� RI�WKH�:HE�LV�WR�FUHDWH�D�V\VWHP�IRUGHOLYHULQJ� DQG� YLHZLQJ� GRFXPHQWV� �FDOOHG� K\SHUWH[W��FRQWDLQLQJ�WH[W��LPDJHV��DXGLR�YLVXDOVPHGLD�� SURJUDPV�DQG�OLQNV�WR�RWKHU�ILOHV��ORFDWHG�LQ�RWKHU�FRPSXWHUV�FRQQHFWHG�WR�WKH�,QWHUQHW�XVLQJ�D�XVHU�IULHQGO\�JUDSKLFDO�LQWHUIDFH�7RGD\�� DQG� SHUKDSV� IRU�WKH�ILUVW�WLPH�LQ�GLVWDQFH�HGXFDWLRQ�KLVWRU\��WKURXJK�WHOHSKRQHOLQHV�� ORFDO�QHWZRUNV�RU�FKDQQHOV��OHDUQHUV�DW�KRPH�DQG�VFKRROV�FDQ�HDVLO\�DFFHVV�LQVWUXFWLRQDOPDWHULDOV�DQG�GDWDEDVHV�WKDW�FRQWDLQ�LQIRUPDWLRQ�LQ�GLIIHUHQW�IRUPDWV��LQWHUDFW�ZLWK�IDU�WHDFKHUV
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DQG� SHHUV�� VKDUH� NQRZOHGJH� DQG� H[SHULHQFH�� FR�RSHUDWH� ZLWK� HDFK� RWKHU� LQ�VPDOO�RU�ODUJHJURXSV�DQG�SXEOLVK�LQIRUPDWLRQ�ZLWK�ORZ�OHYHO�FRVWV�&RQVHTXHQWO\�� HGXFDWLRQDO� LQVWLWXWLRQV ZRUOG�ZLGH� DUH� LQ� D�UXVK�WR�HVWDEOLVK�RQ�OLQHFRXUVHV�DQG�:HE�EDVHG�YLUWXDO�FODVVHV�WR�GHOLYHU�LQVWUXFWLRQ�DQG�VXSSRUW�VWXGHQWV�DW�D�GLVWDQFH�$FFRUGLQJ� WR� 3RZHOO �������� µ���� RI� WKH� 86$¶V� WZR�\HDU� DQG� IRXU�\HDU� SRVWVHFRQGDU\HGXFDWLRQ� LQVWLWXWLRQV� RIIHUHG� GLVWDQFH� HGXFDWLRQ� FRXUVHV�� DQG�DQRWKHU�����SODQQHG�WR�VWDUWRIIHULQJ� VXFK�FRXUVHV��SULPDULO\�YLD�WKH�LQWHUQHW��E\�����¶��S�������+RZHYHU��KLJKHU�HGXFDWLRQLQVWLWXWLRQV� DUH� QRW� WKH� RQO\� VHFWRU� GHYHORSLQJ� RQ�OLQH� OHDUQLQJ�� VFKRROV� DUH�SODFLQJ�PRUHFRXUVH� PDWHULDO�RQ�OLQH�WR�VXSSOHPHQW�FODVVURRP�VLWXDWLRQV�RU�UHSODFH�FODVVURRP�LQVWUXFWLRQ�WRPHHW�VWXGHQW�DQG�VRFLHW\�QHHGV��-DQLFNL DQG�/LHJOH��������+RZHYHU�� DOWKRXJK� LQVWLWXWLRQV� KDYH� LQYHVWHG� PXFK� LQ� GHYHORSLQJ� RQ�OLQHHQYLURQPHQWV� RU� XVLQJ�DOUHDG\�HVWDEOLVKHG�FRPPHUFLDO�SODWIRUPV��RQO\�IHZ�VWXGLHV�KDYH�EHHQFRQGXFWHG� WR� LQYHVWLJDWH� WKH� HIIHFWLYHQHVV� RI� RQ�OLQH�FRXUVHV�EDVHG�RQ�HPSLULFDO�GDWD��-XQJDQG� 5KD�� �������$�UHYLHZ�RI�WKH�OLWHUDWXUH�VKRZHG�WKDW�DOWKRXJK�HQRUPRXV�QXPEHU�RI�VWXGLHVZHUH� FRQGXFWHG� LQ� WKH� DUHD�RI�RQ�OLQH�HGXFDWLRQ��PRVW�RI�WKHP�LQYHVWLJDWHG�WKH�HIIHFWLYHQHVVRI� :HE�EDVHG� LQWHUDFWLRQ� RU� ,QWHUQHW� FRQIHUHQFLQJ� RQ� OHDUQLQJ�� QRW� WKH� HQWLUH� OHDUQLQJHQYLURQPHQW� �$WNLQVRQ�� ������ )XOIRUG DQG� =KDQJ�� ������)ROH\�DQG�6FKXFN��������*UDKDPDQG� 6FDUERURXJK�� ������ +DUULV�� ������ (YHQ�LQ�WKRVH�VWXGLHV�WKDW�LQYHVWLJDWHG�HQWLUH�RQ�OLQHHQYLURQPHQWV�� VWXGHQW� DFKLHYHPHQW� ZDV� WKH� PRVW� FRPPRQ� LQGLFDWRU�IRU�HYDOXDWLRQ�DQG�QRRWKHU� LQGLFWRUV� RU� IDFWRUV� �VXFK� DV� VWXGHQW� VDWLVIDFWLRQ��� ZKLFK� PD\� LQIOXHQFH� VWXGHQWV¶DFKLHYHPHQW�� ZHUH� LQYHVWLJDWHG� WR� JLYH� PRUH� FRPSUHKHQVLYH� XQGHUVWDQGLQJ� RI� WKHHIIHFWLYHQHVV�RI�:HE�EDVHG�GLVWDQFH�HGXFDWLRQ��/RFNHH HW�DO���������7R�SURPRWH�XQGHUVWDQGLQJ�RI�WKH�SKHQRPHQRQ�RI�RQ�OLQH�OHDUQLQJ��WKLV�VWXG\�DWWHPSWHGWR� LQYHVWLJDWH� VWXGHQWV¶�SHUFHSWLRQV�RI�YDULRXV�DVSHFWV�RI�RQ�OLQH�OHDUQLQJ�HQYLURQPHQWV��VXFKDV� DFFHVV�� LQWHUDFWLYLW\� DQG� XVHU�IULHQGOLQHVV��� OHDUQLQJ� RXWFRPHV� LQ� FRPSDULVRQ� WR� WKHWUDGLWLRQDO� FODVVURRP�� IDFWRUV� LQIOXHQFLQJ� VWXGHQWV¶� RQ�OLQH� H[SHULHQFH� DQG� WKH� FRVW�HIIHFWLYHQHVV�RI�HVWDEOLVKLQJ�DQ�RQ�OLQH�OHDUQLQJ�HQYLURQPHQW�
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�����6WDWHPHQW�RI�WKH�SUREOHP7KH� ODFN� RI� HYLGHQFH� RI� WKH� TXDOLW\� DQG� WKH� FRVW�HIIHFWLYHQHVV�RI�RQ�OLQH�OHDUQLQJ�LQDGHTXDWH� LQIRUPDWLRQ� DERXW� WKH� IDFWRUV� WKDW�PD\�FRQWULEXWH�WR�VWXGHQWV¶�DFDGHPLF�VXFFHVVDQG� VDWLVIDFWLRQ� ZLWK� RQ�OLQH� OHDUQLQJ�� LQ� FRQMXQFWLRQ�ZLWK�WKH�ORQJ�KLVWRU\�RI�FRQWUDGLFWRU\UHVXOWV� RI� GLVWDQFH� HGXFDWLRQ� WHFKQRORJLHV�� PD\�OHDG�WR�LQDSSURSULDWH�DQG�FRVWO\�HGXFDWLRQDODQG� SROLF\� PLVWDNHV� �&ODUN� DQG� 6DOPRQ�������� 7KHUHIRUH��WKH�QHHG�LV�HPSKDVLVHG�WR�FODULI\DQG� HYDOXDWH� WKH� HIIHFWV� RI� XVLQJ� WKH� :HE� LQ� WHDFKLQJ� VWXGHQWV� DW� D� GLVWDQFH� XVLQJ� DFRPSUHKHQVLYH� DSSURDFK� DQG� D� PXOWL�OHYHO� HYDOXDWLRQ� IUDPHZRUN� �&ODUN���������7KLV�SODQPLJKW�KHOS�GLVWDQFH�HGXFDWRUV�WR�H[SORUH�WKH�SRVLWLYH�IHDWXUHV�RI�RQ�OLQH�OHDUQLQJ�DQG�HOLPLQDWHZHDN�IHDWXUHV��DV�VKRZQ�EHORZ�3UHYLRXV� VWXGLHV� LQ�GLVWDQFH�HGXFDWLRQ�DQG�RQ�OLQH�OHDUQLQJ�FODLPHG�WKDW�HYDOXDWLRQ�RIRQ�OLQH� OHDUQLQJ� QHHGV� WR� SURYLGH�LQIRUPDWLRQ�DERXW�VWXGHQWV¶�UHDFWLRQV�WR�ERWK�LQVWUXFWLRQDO�H�J�� LQWHUDFWLYLW\�� TXDOLW\� RI� WHDFKLQJ�� TXDOLW\�RI�UHVRXUFHV��HWF���DQG�WHFKQLFDO�DVSHFWV��H�J��VSHHG�� HDVH� RI� XVH�� HDVH�RI�DFFHVV��HWF���RI�WKH�PHGLXP�DQG�WHFKQRORJ\��ZLWK�DQ�LQGLFDWLRQ�RIVWXGHQWV¶� DFKLHYHPHQW�RI�OHDUQLQJ�REMHFWLYHV�DQG�WKH�FRVW�EHQHILW�VDYLQJV�RI�LPSOHPHQWLQJ�WKHQHZ� SURJUDPPH� �)XOIRUG DQG�=KDQJ��������%DWHV��������&ODUN��������7KRUSH��������/RFNHHHW�DO���������:KDOHQ DQG�:ULJKW��������-XQJ�DQG�5KD��������%DWHV� �������� IRU� H[DPSOH�� DUJXHG�WKDW�HYDOXDWLRQ�RI�GLVWDQFH�HGXFDWLRQ�WHFKQRORJLHVVKRXOG� EH� EDVHG� RQ� D� PRUH� JHQHULF� IUDPHZRUN� WKDW� DGGUHVVHV� WKH� YDULRXV� DVSHFWV�RI�WKHPHGLXP�� +H�SURSRVHG�D�IUDPHZRUN�FDOOHG�WKH�$&7,216�PRGHO��$FFHVV��&RVWV��7HDFKLQJ�DQGOHDUQLQJ� IXQFWLRQV�� ,QWHUDFWLYLW\� DQG� XVHU�IULHQGOLQHVV�� 2UJDQLVDWLRQDO� LVVXHV�� 1RYHOW\� DQG6SHHG�� WR�KHOS�LQ�DQDO\VLQJ�DQG�HYDOXDWLQJ�GLVWDQFH�HGXFDWLRQ�WHFKQRORJLHV��,Q�DGGLWLRQ��6PLWKDQG� 'LOORQ� ������� LQGLFDWHG� WKDW� HYDOXDWLRQ� RI� GLVWDQFH� HGXFDWLRQ� PHGLD� VKRXOG�FRQVLGHUFRQFHSWXDO� DWWULEXWHV� RI� WKH� PHGLXP�� VXFK� DV�W\SHV�RI�LQWHUDFWLRQ�VXSSRUWHG�E\�WKH�PHGLXP�RQH�ZD\�WZR�ZD\��� EDQGZLGWK� �DPRXQW� RI� LQIRUPDWLRQ� WKDW� FDQ� EH� VHQW� IURP� RQH�VLWH�WRDQRWKHU��� UHDOLVP� �SURYLGLQJ� KLJK� UHDOLVWLF� LPDJHV� DQG�PRWLRQV�DQG�DXGLR�YLGHR�UDWKHU�WKDQDEVWUDFW� V\PEROV�� DQG� V\VWHP�LQWHUIDFH��DFFHVV�WR�PXOWLSOH�LQIRUPDWLRQ�UHVRXUFHV�DQG�FRQWUROEUDQFKLQJ��6HFRQG�� WR� FRQGXFW�VXFK�DQDO\VLV�DQG�HYDOXDWH�DQ�HQWLUH�RQ�OLQH�FRXUVH��WKHUH�LV�D�QHHGWR� XVH� DQ� DOUHDG\� HVWDEOLVKHG� OHDUQLQJ� HQYLURQPHQW� RU� HVWDEOLVK�D�QHZ�DQG�UHOLDEOH�RQ�OLQH
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OHDUQLQJ� HQYLURQPHQW�� LQ�ZKLFK�OHDUQLQJ�FDQ�WDNH�SODFH�DQG�VWXGHQWV¶�OHDUQLQJ�DQG�H[SHULHQFHFDQ� EH�LQYHVWLJDWHG��ZKLFK�LV�D�SUREOHP�LQ�LWV�RZQ�ULJKW� -DQLFNL DQG�/LHJOH �������DUJXHG�WKDWWKH� :HE� LV� D�UHODWLYHO\�QHZ�WHFKQRORJ\�DQG�PRVW�FXUUHQW�RIIHULQJV�RI�:HE�EDVHG�FRXUVHV�DUHHVWDEOLVKHG� E\� LQGLYLGXDOV ZKR�KDYH�DXWKRULQJ�VNLOOV��µEXW�DUH�QRW�QHFHVVDULO\�NQRZOHGJHDEOHDERXW�HGXFDWLRQDO�FRQFHSWV¶��,Q�DGGLWLRQ��3RZHOO �������IRXQG�WKDW�µGHVSLWH WKH� HVWDEOLVKHG� EDVH� RI�RQOLQH�FRXUVHV��RQOLQH�FRXUVH�GHVLJQDQG� IDFLOLWDWLRQ� LV� VWLOO� XQFKDUWHG� WHUULWRU\� IRU� PDQ\� FROOHJH� DQGXQLYHUVLW\� IDFXOW\�� 0DQ\� IDFXOW\� PHPEHUV� VWUXJJOH� ZLWK� KRZ� WRVXFFHVVIXOO\� XVH� WKH� DYDLODEOH� WRROV� DQG� WHFKQRORJLHV� WR� RUJDQL]HLQVWUXFWLRQDO� FRQWHQW� LQWR� ZHOO�FUDIWHG� WHDFKLQJ� V\VWHPV�WKDW�VXSSRUWOHDUQLQJ¶��S������$OWKRXJK� DQ� HQRUPRXV� QXPEHU� RI� JXLGHV� DQG� DUWLFOHV� KDYH�EHHQ�SXEOLVKHG�WR�KHOSHGXFDWRUV� WR� HVWDEOLVK� RQ�OLQH� OHDUQLQJ�� µWKH\� GR�QRW�SURYLGH�D�FRPSUHKHQVLYH�DQG�SUDFWLFDOJXLGH� WR� WKH� FKDOOHQJHV� IDFXOW\� HQFRXQWHU�ZKHQ�GHVLJQLQJ�FRPSOH[�:HE�PRGXOHV¶��:HVWRQDQG� %DUNHU�� ������ S�� ����� 2Q�OLQH� OHDUQLQJ� HQYLURQPHQWV� VKRXOG� PHHW�PDQ\�LQVWUXFWLRQDO�VWUXFWXUDO� DQG� WHFKQLFDO� SULQFLSOHV� RI� GHVLJQ� DQG� GHYHORSPHQW�WR�EH�PRUH�WKDQ�LQIRUPDWLRQGXPSLQJ�� DQG� WR� DYRLG� H\HVWUDLQ� IURP� HQGOHVV� WH[W� VFUHHQV��FRQIXVLQJ�QDYLJDWLRQ�DQG�ORQJGRZQORDG�WLPHV��6SLW]HU��������6SHFLILFDOO\�� WKH� SUREOHP� RI� WKLV� VWXG\� LV� GHILQHG� DV� WR� HVWDEOLVK�D�UHOLDEOH�RQ�OLQHOHDUQLQJ� HQYLURQPHQW�� HYDOXDWH� LWV� HIIHFWLYHQHVV� XVLQJ� D� JHQHULF� DQG� FRPSUHKHQVLYHIUDPHZRUN� DQG� LGHQWLI\� IDFWRUV�� ZKLFK� PD\� LQIOXHQFH� VWXGHQW� DFDGHPLF� DFKLHYHPHQW�DQGVDWLVIDFWLRQ�
�����3XUSRVH�RI�WKH�VWXG\7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� HVWDEOLVK� DQ� RQ�OLQH� OHDUQLQJ� HQYLURQPHQW� IRUWHDFKLQJ� VWXGHQWV� DW� D� GLVWDQFH�DQG�SHUIRUP�D�PXOWLOHYHO�DVVHVVPHQW�RI�VWXGHQWV¶�UHDFWLRQV�WRRQ�OLQH�OHDUQLQJ��DFDGHPLF�DFKLHYHPHQW�DQG�FRVW�HIIHFWLYHQHVV�(VWDEOLVKLQJ� WKH� OHDUQLQJ�HQYLURQPHQW�ZRXOG�EH�DFKLHYHG�EDVHG�RQ�WKH�DQVZHUV�WR�WKHIROORZLQJ�TXHVWLRQV��� :KDW�LV�WKH�PHDQLQJ�RI�GLVWDQFH�HGXFDWLRQ"
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�� :KDW� DUH� WKH� FKDUDFWHULVWLFV�� DGYDQWDJHV� DQG� OLPLWDWLRQV� RI� SUHYLRXV� GLVWDQFHHGXFDWLRQ�WHFKQRORJLHV"�� +RZ�LV�WKH�HGXFDWLRQDO�UHODWLRQVKLS�LQ�GLVWDQFH�HGXFDWLRQ�V\VWHPV"�� :KDW�DUH�WKH�WHFKQLFDO�IHDWXUHV�RI�WKH�,QWHUQHW"�� :KDW�DUH�WKH�LQVWUXFWLRQDO�FDSDELOLWLHV�RI�WKH�:RUOG�:LGH�:HE"�� :KDW�DUH�WKH�HVVHQWLDO�IHDWXUHV�RI�RQ�OLQH�OHDUQLQJ�HQYLURQPHQWV"�� :KDW� DUH� WKH�HOHPHQWV�WKDW�VKRXOG�EH�DYDLODEOH�LQ�RQ�OLQH�OHDUQLQJ�HQYLURQPHQWV�WRVHUYH�WKHVH�IHDWXUHV"�� :KDW� LQVWUXFWLRQDO�GHVLJQ�PRGHO��RU�PRGHOV��LV�PRVW�DSSURSULDWH�WR�GHYHORS�WKH�RQ�OLQH�OHDUQLQJ�HQYLURQPHQW"�� +RZ�FDQ�DQ�RQ�OLQH�OHDUQLQJ�HQYLURQPHQW VWUXFWXUHG�DQG�RUJDQLVHG"+RZHYHU�� HYDOXDWLQJ� WKH� OHDUQLQJ� HQYLURQPHQW� UHTXLUHV� LQYHVWLJDWLQJ� VWXGHQWV¶SHUFHSWLRQV� RI� GLIIHUHQW� DVSHFWV� RI� WKH� OHDUQLQJ� HQYLURQPHQW�� TXDOLW\� RI� LQVWUXFWLRQ� DQGOHDUQLQJ�RXWFRPHV��&ODUN��������%DWHV���������7KHUHIRUH��WKH�VHFRQG�SXUSRVH�RI�WKLV�VWXG\�ZDVWR� LQYHVWLJDWH� WKH� YLHZV� RI� RQ�OLQH� WXWRUV�� GLVWDQFH� HGXFDWRUV��:HE�GHYHORSHUV�DQG�VXEMHFWPDWWHU� H[SHUWV� RQ� WKH�VWUHQJWKV�DQG�ZHDNQHVV�RI�WKH�OHDUQLQJ�HQYLURQPHQW� SDUWLFXODUO\�ZKHQVWXGHQWV� DUH�QRW�DEOH�WR�SURYLGH�REMHFWLYH�IHHGEDFN��4XDQWLWDWLYH�DQG�TXDOLWDWLYH�PHWKRGV�ZHUHXVHG� WR� KHOS�LQ�H[SORULQJ�ZKDW�GRHV�ZRUN�DQG�ZKDW�GRHV�QRW��XQGHU�ZKDW�FRQGLWLRQV�DQG�ZLWKZKLFK� VWXGHQWV�� DV� ZHOO� DV� WR�LGHQWLI\�YDULDEOHV�UHODWHG�WR�VWXGHQWV¶�OHDUQLQJ�DQG�SHUFHSWLRQ�4XDQWLWDWLYH� DQDO\VLV� ZDV� EDVHG�RQ�WKH�UHVXOWV�RI�DQ�DFKLHYHPHQW�WHVW��VWXGHQWV¶�GHPRJUDSKLFLQIRUPDWLRQ� DQG� VWXGHQWV¶� DQG� H[SHUWV¶� UHVSRQVHV� WR� FORVHG�HQGHG� LWHPV� LQ�WKH�HYDOXDWLRQTXHVWLRQQDLUHV�� 4XDOLWDWLYH� DQDO\VLV� ZDV� EDVHG� RQ� FRVW� DQDO\VLV�� VWXGHQWV¶� DQG� H[SHUWV¶FRPPHQWV� DQG� IHHGEDFN� WR� RSHQ�HQGHG�TXHVWLRQV��VWXGHQWV¶�ORJV�DQG�UHFRUGV�DQG�DQDO\VLV�RILQWHUDFWLRQ�YLD�GLVFXVVLRQ�ERDUGV�7KLV� LQYHVWLJDWLRQ� ZDV� PDLQO\� JXLGHG� E\� %DWHV¶� ������� $&7,216� PRGHO�� %DWHVDUJXHG� WKDW� DQ\�GLVWDQFH�HGXFDWLRQ�WHFKQRORJ\�VKRXOG�EH�GHVFULEHG��FRPSDUHG�RU�HYDOXDWHG�LQWHUPV�RI��� DFFHVV �GRHV� WKH�WHFKQRORJ\�HDV\�WR�DFFHVV"�'RHV�LW�IDFLOLWDWH�DFFHVV�WR�QHZ�DQG�KLJKTXDOLW\� WHDFKLQJ� DQG� OHDUQLQJ� UHVRXUFHV"� 'RHV� LW� IDFLOLWDWH� DFFHVV� WR� WKH�WXWRU�DQGSHHUV"��



���

�� FRVWV �ZKDW� LV� WKH� FRVW� VWUXFWXUH� RI�WKH�WHFKQRORJ\�LQ�WHUPV�RI�IL[HG�FRVWV��YDULDEOHFRVWV"�,V�WKHUH�DQ\�FRVW�VDYLQJV�LQ�XVLQJ�WKH�WHFKQRORJ\"���� WHDFKLQJ DQG� OHDUQLQJ� IXQFWLRQV� �KRZ� HIILFLHQW� DUH� FRXUVH� REMHFWLYHV�DQG�FRQWHQW�FRXUVH� PDWHULDOV� DQG� UHVRXUFHV�� SUHVHQWDWLRQDO� IHDWXUHV��WHDFKLQJ�OHDUQLQJ�DSSURDFK�OHDUQLQJ�RXWFRPHV�DQG�WLPH�GHPDQGV"���� LQWHUDFWLYLW\ DQG� XVHU�IULHQGOLQHVV� �KRZ� GR� VWXGHQWV� LQWHUDFW� ZLWK� WKH� WXWRU�� WKHFRQWHQW� DQG� WKHPVHOYHV"� +RZ� IULHQGOLQHVV� LV�WKH�WHFKQRORJ\�LQ�WHUPV�RI�HDVH�RI�XVH�GHOLYHU\� PHWKRGV�� SURJUDPPLQJ�� XVHU�LQWHUIDFHV�� WHFKQLFDO� GHVLJQ�� QDYLJDWLRQ� DQGVWUXFWXUH"���� RUJDQLVDWLRQDO LVVXHV��KRZ�ZHOO�LV�WKH�OHDUQLQJ�HQYLURQPHQW�RUJDQLVHG"�:KDW�DUH�WKHIDFWRUV� WKDW� LQIOXHQFH� VWXGHQWV¶� SHUFHSWLRQV� DQG�DFKLHYHPHQWV"�:KDW�DUH�WKH�IDFWRUVUHODWHG�WR�VWXGHQWV¶�VXFFHVV"���� QRYHOW\��KRZ�QHZ�LV�WKLV�OHDUQLQJ�WHFKQRORJ\"���DQG�� VSHHG �KRZ�ORQJ�GR�VWXGHQWV�VSHQG�LQ�OHDUQLQJ"�'RHV�WKH�V\VWHP�TXLFN"��,Q� DGGLWLRQ�� WKH�REMHFWLYHV�RI�WKLV�VWXG\�ZHUH�WR�LGHQWLI\ LQVWUXFWLRQDO�DQG�PHGLD�UHODWHGIDFWRUV� LQIOXHQFLQJ� VWXGHQWV¶� DFKLHYHPHQW�� SHUFHSWLRQ� RI� RQ�OLQH� OHDUQLQJ�DQG�LQVWUXFWLRQDODFWLYLWLHV�LQ�WKH�OHDUQLQJ�HQYLURQPHQW�
�����6LJQLILFDQFH�RI�WKH�VWXG\7KLV�VWXG\�PD\�FRQWULEXWH�WR�WKH�ILHOG�RI�:HE�EDVHG�GLVWDQFH�HGXFDWLRQ�DV�IROORZV��� $OWKRXJK� WKH� FRPSDULVRQ� DSSURDFK� LQ� PHGLD� VWXGLHV� LV� FULWLFLVHG� E\� PDQ\UHVHDUFKHUV� �H�J��� /RFNHH HW�DO���������9UDVLGDV DQG�0F,VDDF��������-XQJ���������VLQFHLW� PD\� RIIHU� OLWWOH� FRQFHSWXDO� FRQWULEXWLRQ��LW�LV�UHODWLYHO\�QHZ�WR�WKH�ILHOG�RI�GLVWDQFHHGXFDWLRQ�DQG�XVHIXO�LI�LW�H[SODLQV�KRZ�DQG�ZK\�WKH�WHFKQRORJ\�LV�XVHG��DQG�QRW�RQO\�WRSURYLGH� WKH� UHVXOWV�RI�VXFK�FRPSDULVRQ��6PLWK�DQG�'LOORQ�������� 8QGHUVWDQGLQJ�KRZVWXGHQWV� OHDUQ�� XQGHU� ZKDW� FLUFXPVWDQFHV� DQG� ZKDW� YDULDEOHV� FRXOG� FRQWULEXWH� WRVWXGHQW� OHDUQLQJ� PD\� LPSURYH� WKH� GHVLJQ� RI� IXUWKHU�GLVWDQFH�HGXFDWLRQ�V\VWHPV�DQGSURYLGH�XVHIXO�LQIRUPDWLRQ�IRU�SROLF\�PDNHUV��� &RQVLGHULQJ� WKH� IDFW� WKDW� WKHUH� LV� OLWWOH� UHVHDUFK� LQ� WKH� DUHD� RI� :HE�EDVHGLQVWUXFWLRQ�� LQ� JHQHUDO�� DQG� IRU� \RXQJ� OHDUQHUV�� LQ� SDUWLFXODU�� WKLV� VWXG\�PD\�DVVLVW



���

HGXFDWRUV� LQ� SODQQLQJ�� GHVLJQLQJ�� RUJDQLVLQJ� DQG� HYDOXDWLQJ� TXDOLW\� :HE�EDVHGGLVWDQFH�HGXFDWLRQ�LQ�D�PDQQHU�WKDW�IDFLOLWDWHV�OHDUQLQJ�DW�D�GLVWDQFH��� 7KH� VWXG\� XVHG� D� UHODWLYHO\� QHZ� HYDOXDWLRQ� IUDPHZRUN� WR� DVVHVV� WKH� FRVW�HIIHFWLYHQHVV�RI�:HE�EDVHG�GLVWDQFH�HGXFDWLRQ��� $� :HE�EDVHG� OHDUQLQJ�HQYLURQPHQW�ZDV�GHVLJQHG��GHYHORSHG�DQG�LPSOHPHQWHG��DVD�PRGHO�IRU�GHYHORSHUV�ZKR�PD\�ZDQW�WR�GHYHORS�:HE�EDVHG�FRXUVHV��� $� FRGLQJ� V\VWHP� ZDV� DGRSWHG�� ZKLFK� FRXOG� EH� XVHG LQ� IXWXUH� VWXGLHV� RIDV\QFKURQRXV� :HE�EDVHG� OHDUQLQJ� WR� DVVHVV� WKH� TXDQWLW\� DQG� TXDOLW\� RI� VWXGHQWV¶UHVSRQVHV��� 7KH� VWXG\� SURYLGHG� HYLGHQFH� WR� WKH� GLVWDQFH�HGXFDWLRQ�OLWHUDWXUH��ZKLFK�VXJJHVWVWKDW�D�:HE�EDVHG�OHDUQLQJ�HQYLURQPHQW�LV�HTXDOO\�HIIHFWLYH�DV�IDFH�WR�IDFH�HGXFDWLRQ�
�����3URFHGXUHV�DQG�RYHUYLHZ�RI�WKH�VWXG\%DVHG� RQ�WKH�SUREOHP�DQG�WKH�SXUSRVH�RI�WKH�VWXG\��DV�PHQWLRQHG�DERYH��WKH�IROORZLQJSURFHGXUHV�ZHUH�IROORZHG��� $�WKHRUHWLFDO�VWXG\�ZDV�FRQGXFWHG�RQ�x .H\� LVVXHV� LQ� GLVWDQFH� HGXFDWLRQ��LQFOXGLQJ�FKDUDFWHULVWLFV��DGYDQWDJHV�DQGOLPLWDWLRQV� RI� SUHYLRXV� GLVWDQFH� HGXFDWLRQ� WHFKQRORJLHV�� WKH� HGXFDWLRQDOUHODWLRQVKLS� LQ� GLVWDQFH� HGXFDWLRQ� V\VWHPV�� WKHRU\� RI� GHYHORSPHQW� DQGHYDOXDWLRQ� RI� GLVWDQFH� HGXFDWLRQ� WHFKQRORJLHV� DQG�FRVWV�RI�GLVWDQFH�HGXFDWLRQWHFKQRORJLHV��&KDSWHU����x 7HFKQLFDO� IHDWXUHV� RI� WKH� ,QWHUQHW� DQG� WKH� :RUOG� :LGH� :HE�� GHOLYHULQJPHGLD�YLD�WKH�:HE�DQG�GHYHORSLQJ�IRU�WKH�:HE��&KDSWHU�����DQGx ,QVWUXFWLRQDO� FDSDELOLWLHV� RI�WKH�:HE��PRGHOV�RI�XVLQJ�WKH�:HE�LQ�HGXFDWLRQ�WKHRULHV�DQG�W\SHV�RI�:HE�EDVHG�OHDUQLQJ��FRVW�HIIHFWLYHQHVV�RI�RQ�OLQH�OHDUQLQJ�HOHPHQWV� RI�RQ�OLQH�OHDUQLQJ�HQYLURQPHQWV�DQG�LQVWUXFWLRQDO�GHVLJQ�IRU�WKH�:HE�&KDSWHU������ $� :HE�EDVHG� OHDUQLQJ� HQYLURQPHQW� ZDV� HVWDEOLVKHG� IRU� WHDFKLQJ� VWXGHQWV� DW� DGLVWDQFH��DV�IROORZ��&KDSWHU����



���

x 3DUWLFLSDQWV�� FRXUVH� FRQWHQW�� OHDUQLQJ� REMHFWLYHV�� DSSURSULDWHWHDFKLQJ�OHDUQLQJ� DSSURDFK� DQG� WKH� WHFKQLFDO� UHTXLUHPHQWV� ZHUH�GHILQHG�DQGIURQW�HQG�DQDO\VLV�ZDV�FRQGXFWHG�x 7KH� HOHPHQWV� RI� WKH� OHDUQLQJ� HQYLURQPHQW�� LQFOXGLQJ� WXWRULDOV� DQGDVVHVVPHQW�� VXSSRUW� XWLOLWLHV�� LQWHUDFWLRQ� WRROV�� PDQDJHPHQW� DQG� PRQLWRULQJWRROV�DQG�KHOS�DQG�RQ�OLQH�VXSSRUW��ZHUH�GHVLJQHG�DQG�GHYHORSHG��DQGx 'HYHORSPHQWDO� WHVWLQJ� RI� WKH� OHDUQLQJ� HQYLURQPHQW�� LQFOXGLQJ� H[SHUWDSSUDLVDO�DQG�VWXGHQW�WU\�RXW��6HSWHPEHU������)HEUXDU\��������ZDV�FRQGXFWHG��� 7KH�UHVHDUFK�LQVWUXPHQWV��LQFOXGLQJ�VWXGHQWV�TXHVWLRQQDLUH��VWXGHQW�DFKLHYHPHQW�WHVWDQG� H[SHUWV¶� TXHVWLRQQDLUH��� ZHUH� SODQQHG�� GHYHORSHG� DQG� SLORWHG�� WKH�VDPSOH�RI�VWXG\VHOHFWHG�DQG�SUHSDUDWLRQ�PDGH�IRU�LPSOHPHQWDWLRQ��&KDSWHU������ 7KH� OHDUQLQJ� HQYLURQPHQW� ZDV� LPSOHPHQWHG� �)HEUXDU\� DQG� 0DUFK�������DQG�WKHUHVHDUFK� LQVWUXPHQWV� DGPLQLVWHUHG� WR�FROOHFW� DQDO\VLV�DQG�GLVFXVV�WKH�UHVXOWV�RI�WKH�VWXG\�&KDSWHUV�������� DQG������� &RQFOXVLRQV� DQG� LPSOLFDWLRQV� ZHUH� GUDZQ� IURP� WKH� VWXG\�LQ�WHUPV�RI�GHVLJQ�DQGGHYHORSPHQW��SUDFWLFH�DQG�IXUWKHU�UHVHDUFK��&KDSWHU�����
�����'HOLPLWDWLRQ�RI�WKH�VWXG\x7KH� SRSXODWLRQ�� 7KH� SRSXODWLRQ� RI� WKLV� VWXG\� ZDV� OLPLWHG� WR�ILUVW�\HDU�VHFRQGDU\µODQJXDJH� VFKRROV¶� VWXGHQWV� LQ� (J\SW�DQG�WKH�VDPSOH�ZDV�OLPLWHG�WR�VWXGHQWV�HQUROOHGLQ� WKH� ILUVW� \HDU� DW� WKUHH� SXEOLF� VHFRQGDU\� µODQJXDJH� VFKRROV¶� LQ� &DLUR� �(O�0DDGL([SHULPHQWDO� /DQJXDJH� 6FKRRO�� (O�+DGD\HN ([SHULPHQWDO� /DQJXDJH� 6FKRRO� DQG+DIH] ,EUDKLHP ([SHULPHQWDO�/DQJXDJH�6FKRRO��x7KH� WRSLF� RI�OHDUQLQJ� 7KH�WRSLF�RI�OHDUQLQJ�ZDV�WKH�ILUVW�SDUW�RI�WKH�VHFRQG�VHPHVWHUPDWKV�FRXUVH�IRU�ILUVW�\HDU�VHFRQGDU\�µODQJXDJH�VFKRROV¶�LQ�(J\SW�x7HDFKLQJ� PHWKRG� 7ZR� WHDFKLQJ� PHWKRGV� ZHUH� XVHG� LQ� WKLV� VWXG\� WUDGLWLRQDOFODVVURRP�IDFH�WR�IDFH� LQVWUXFWLRQ� �IRU� WKH� FRQWURO�JURXS��DQG�:HE�EDVHG�LQVWUXFWLRQ�IRU�WKH�WUHDWPHQW�JURXS��



����

�����/LPLWDWLRQV�RI�WKH�VWXG\7KH� SUHVHQW� VWXG\� LV� D� SUHOLPLQDU\� LQYHVWLJDWLRQ� RI� WKH� HIIHFWLYHQHVV� RI� WHDFKLQJVWXGHQWV�DW�GLVWDQFH�DQG�KDG�PDQ\�OLPLWDWLRQV��DV�IROORZV��� 7KH� VWXG\�LQFOXGHG�RQO\�RQH�RQ�OLQH�FODVV��GXH�WR�WKH�VPDOO�VDPSOH�DYDLODEOH�IRU�WKHVWXG\��7KH�GHFLVLRQ�RI�WKH�0LQLVWU\�RI�(GXFDWLRQ�LQ�(J\SW�DQG�GLVWULFW�DGPLQLVWUDWRUV�DVWR� ZKLFK� VFKRRO�ZLWKLQ�WKH�GLVWULFW�ZRXOG�SDUWLFLSDWH�DIIHFWHG�QXPEHU�DQG�WKH�ORFDWLRQRI�VFKRROV�VHOHFWHG�IRU�WKH�VWXG\��� 6LQFH� TXDQWLWDWLYH�DQDO\VLV�ZDV�OLPLWHG�GXH�WR�WKH�VPDOO�VDPSOH��WKH�UHVXOWV�PD\�QRWEH�JHQHUDOLVHG�EH\RQG�WKLV�VSHFLILF�SRSXODWLRQ�RI�VWXGHQWV��� 7KH�QXPEHU�RI�PDOH�DQG�IHPDOH�VWXGHQWV�HQUROOHG�LQ�*UDGH�� LQ�WKH�VHOHFWHG�VFKRROVDQG�FODVVHV�OHG�WR�XQHTXDO�QXPEHUV�RI�PDOH�DQG�IHPDOH�SDUWLFLSDQWV��� 7KH� OHQJWK� RI� WKH� VWXG\�ZDV�DQ�HLJKW�ZHHNV FRXUVH��ZKLFK�PD\�KDYH�DQ�LPSDFW�RQWKH�ZD\�WKDW�VWXGHQWV�H[SHULHQFHG�WKLV�FRXUVH��� $� SRVW�WHVW� RQO\� FRQWURO� JURXS� GHVLJQ� ZDV� LPSOHPHQWHG� GXH� WR�WKH�GLIILFXOW\�RIH[DPLQLQJ� VWXGHQWV� SULRU� WR� WKH� VWXG\�� 7KLV� OLPLWDWLRQ� ZDV� WUHDWHG� LQ�WKH�UHVHDUFKGHVLJQ��� &RQWURO� DQG� WUHDWPHQW�JURXS�VWXGHQWV�ZHUH�WDXJKW�E\�GLIIHUHQW�WHDFKHUV��ZKLFK�PD\KDYH�KDG�DQ�LPSDFW�RQ�VWXGHQWV¶�OHDUQLQJ��� 7KH� DQDO\VHV� RI�VWXGHQWV¶�UHFRUGV�ZHUH�GRQH�E\�WKH�UHVHDUFKHU��DQG�VRPH�GHJUHH�RIVXEMHFWLYLW\�LV�KHQFH�LQHYLWDEOH��� ([SHUWV¶� DQG�VWXGHQWV¶�SHUFHSWLRQV�DQG�DFKLHYHPHQW�ZHUH�PHDVXUHG�DV�H[SHULHQFHGRQO\�WKURXJKRXW�WKH�OHDUQLQJ�HQYLURQPHQW�GHVLJQHG�LQ�WKLV�VWXG\�
�����'HILQLWLRQ�RI�WHUPV,Q� WKLV VWXG\�� PDQ\� RSHUDWLRQDO� YDULDEOHV� DQG� LQVWUXFWLRQDO� DQG�WHFKQLFDO�WHUPV�DUHXVHG��7KHVH�YDULDEOHV�DQG�WHUPV�DUH�GHILQHG�DV�IROORZV�x $V\QFKURQRXV� LQWHUDFWLRQ� $V\QFKURQRXV�LQWHUDFWLRQ�LV�WLPH�LQGHSHQGHQW�DQG�GRHV�QRWUHTXLUH� UHDO�WLPH� GLDORJXH�� ,W�DOORZV�WKH�WXWRU�DQG�OHDUQHUV�WR�VHQG�DQG�UHFHLYH�PHVVDJHVDW� DQ\� WLPH��XVLQJ�H�PDLO�RU�GLVFXVVLRQ�ERDUGV���ZLWKRXW�WKH�QHHG�WR�LPPHGLDWH�UHVSRQVHDQG�JLYH�WKHP�WKH�FKDQFH�WR�UHDG��UHIOHFW�RQ�WKHLU�RZQ�LGHDV��/LDZ DQG�+XDQJ��������



����

x %DQGZLGWK� %DQGZLGWK� LV�WKH�FDSDFLW\�RI�FRPPXQLFDWLRQ�FKDQQHOV�WR�FDUU\�DQG�WUDQVIHUGDWD� DPRQJ� XVHUV� DW� DQ\� JLYHQ� VHFRQG�� 7KLV� FDSDFLW\� LV� OLPLWHG� DQG� GHSHQGV�RQ�WKHFRQQHFWLRQ�W\SH�x &*,� 6FULSWV��&*,��&RPPRQ�*DWHZD\�,QWHUIDFH��LV�QRW�D�SURJUDPPLQJ�ODQJXDJH�LQ�LWVHOIEXW� D� FROOHFWLRQ�RI�SURWRFROV�WKDW�DOORZV�:HE�FOLHQWV��EURZVHUV��WR�UXQ�SURJUDPPHV�RQ�D:HE� VHUYHU� DQG�UHFHLYH�WKHLU�LQSXWV�DJDLQ��&*,�VFULSWV�LQ�FRQMXQFWLRQ�ZLWK�+70/�IRUPVFDQ�UHVSRQG�WR�WKH�XVHU¶V�LQSXWV�DQG�JHQHUDWH�DSSURSULDWH�SDJHV�IRU�WKH�XVHU¶V�HQWULHV�x 'LVFXVVLRQ ERDUGV��EXOOHWLQ�ERDUGV�� 'LVFXVVLRQ�ERDUGV�DUH�YLUWXDO�SODFH�DW�ZKLFK�XVHUVFDQ� SRVW� DQG�UHDG�RWKHUV¶�PHVVDJHV��7KHVH�PHVVDJHV�PLJKW�EH�VHQW�YLD�H�PDLO�RU�GLUHFWO\XVLQJ�GLVFXVVLRQ�LQSXW�IRUPV�x +70/� +70/� �+\SHUWH[W� 0DUN�XS� /DQJXDJH��LV�WKH�PDMRU�ODQJXDJH�RI�WKH�:HE��,W�LVWKH� VHW�RI�µPDUN�XS¶�V\PEROV�RU�µWDJV¶�LQVHUWHG�LQ�$6&,�ILOHV��DW�FHUWDLQ�SODFHV�LQ�D�WH[W��WRGHOLYHU� GRFXPHQWV� YLD�WKH�:HE�DQG�SUHVHQW�WKHP�XVLQJ�D�:HE�EURZVHU��+70/�WDJV�WHOOVWKH� :HE� EURZVHU� KRZ� WR� GLVSOD\� �IRQW�� FRORXU��PDUJLQ��VSDFHV��HWF���WKH�HOHPHQWV�RI�DSDJH��WH[WV�DQG�LPDJHV��x +\SHUWH[W� +\SHUWH[W� LV�DQ�DSSURDFK�WR�RUJDQLVH�DQG�DFFHVV�LQIRUPDWLRQ�RQ�WKH�:HE��,QK\SHUWH[W� GRFXPHQWV�� LQIRUPDWLRQ� LV� VWRUHG� LQ� D� QHWZRUN�RI�QRGHV�FRQQHFWHG�E\�OLQNV�7KHVH� QRGHV� PD\� FRQWDLQ� SODLQ� WH[W�� JUDSKLFV��DXGLR�YLGHR�FOLSV��SURJUDPV�RU�RWKHU�RURWKHU� W\SHV� RI� LQIRUPDWLRQ� �%DODVXEUDPDQLDQ�� �������+\SHUWH[W�SDJHV�DUH�WKH�HVVHQWLDOFRPSRQHQW�RI�WKH�:HE�DQG�SURYLGH�D�QRQ�VHTXHQWLDO�PHWKRG�RI�DFFHVVLQJ�LQIRUPDWLRQ�x +\SHUPHGLD� $� K\SHUPHGLD�V\VWHP�LV�D�K\SHUWH[W�V\VWHP�ZLWK�OLQNV�WR�YDULRXV�IRUPV�RIPHGLD�VXFK�DV�LPDJHV��JUDSKV��VRXQGV��PRYLHV�DQG�RWKHU�REMHFWV��VXFK�DV�-DYD�DSSOHWV�x ,QWHUDFWLYLW\� ,QWHUDFWLYLW\�LV�D�GHVFULSWLYH�WHUP�XVHG�WR�GHVFULEH�VWXGHQW�FRPPXQLFDWLRQZLWK WKH� WXWRU� �YLD� H�PDLO��FKDW��RQ�OLQH�WHVWV��HWF����SHHUV��YLD�GLVFXVVLRQ�ERDUGV��H�PDLO�FKDW�� SHUVRQDO� SDJHV�� SUHVHQWDWLRQ� ERDUGV�� HWF���� FRXUVH� FRQWHQW��RQ�OLQH�TXL]]HV��IRUPLQSXWV��HWF���DQG�XVHU�LQWHUIDFH��PHQXV��QDYLJDWLRQ�DLGV��K\SHUOLQNV��EXWWRQV��HWF���x -DYD�� -DYD� LV� D� JHQHUDO�SXUSRVH��FOLHQW�VLGH�DQG�FURVV�SODWIRUP�SURJUDPPLQJ�ODQJXDJH�GHYHORSHG� E\� 6XQ� 0LFURV\VWHPV�� GHVLJQHG� WR� GHOLYHU� DQG� UXQ� DSSOLFDWLRQV� YLD� WKH,QWHUQHW�� -DYD� DSSOLFDWLRQV� DUH�VPDOO�VL]H�ILOHV��FDOOHG�DSSOHWV��ZKLFK�FDQ�EH�GRZQORDGHGDQG�UXQ�LQ�WKH�XVHU¶V�PDFKLQH�



����
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x 6\QFKURQRXV� LQWHUDFWLRQ� 6\QFKURQRXV� LQWHUDFWLRQ� LV� UHDO�WLPH� LQWHUDFWLRQ�VLPLODU�WRWHOHSKRQH�GLDORJXH�RU�DXGLR�YLGHR�FRQIHUHQFLQJ�V\VWHPV��0DQ\�SURWRFROV�DUH�DYDLODEOH�RQWKH�:HE��VXFK�DV�FKDW��IRU�FRQGXFWLQJ�UHDO�WLPH�FRQIHUHQFLQJ�x :<6,:<*� (GLWRU� :<6,:<*� �:KDW�<RX�6HH�,V�:KDW�<RX�*HW��HGLWRU�LV�D�WRRO�IRUGHVLJQLQJ� DQG� HGLWLQJ� K\SHUWH[W� SDJHV� ZLWKRXW� WKH� QHHG� WR� OHDUQ� +70/�� ,W� DOORZVGHYHORSHUV� WR�VHH�ZKDW�WKH�K\SHUWH[W�SDJH�ORRNV�OLNH�ZKLOH�LW�LV�EHLQJ�FUHDWHG��'HYHORSHUVFDQ� HDVLO\�HQWHU�WH[W�DQG�DGG�LPDJHV��WDEOHV��IRUP�ILHOGV�RU�RWKHU�GLVSOD\�HOHPHQWV�WR�:HESDJHV�


