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,QWURGXFWLRQ��HQMR\LQJ� DQG� JLYLQJ� SXEOLFLW\� WR� DQ\� RI� WHFKQRORJLFDO�WRROV� ZLWK� WKH� DLP� WR� IDFLOLWDWH� DQG� DFFHOHUDWH� WKH�WUDLQLQJ� SURFHVV�� DV� ZHOO� DV� LQFUHDVH� WKH� TXDOLW\� DQG�TXDQWLW\� RI� NQRZOHGJH� TXDOLW\� DQG� NQRZOHGJH� RI� D�VHULRXV� LQWHOOLJHQFH� FRPPXQLW\� QHHGV� WR� LQWHJUDWH� DQG�VWDQGDUGL]H�WKH�HGXFDWLRQDO�V\VWHP�VRFLHW\�LV��+HQFH��FRQVLGHULQJ�WKH�SRVLWLRQ�DQG�UROH�RI�HGXFDWLRQ�LQ�WKH�WKLUG�PLOOHQQLXP�RQ�WKH�EDVLV�RI�,&7�LV�DOVR�D�VHULRXV�DSSURDFK� WR� WKH� WRSLF� ZLWK� WKH� NQRZOHGJH� FRPPXQLW\�FHQWHUHG�RQ�OHDUQLQJ�DQG�JHQHUDO�WUHQGV�RI�WHFKQRORJLFDO�WRROV� WR� HQMR\� PXFK� RI� WKH� LQIRUPDWLRQ� DQG� )LQG� WKH�DSSURSULDWH� SODFH� LQ� WKH� LQIRUPDWLRQ� VRFLHW\� 7KLUG�0LOOHQQLXP� 7KDW� DFWXDOO\� FDQ� EH� D� JOREDO� FRPPXQLW\�DQG� LV� ZLWKRXW� OLPLW� LV� XQGHQLDEOH�DQG�UXQ�� *XLGDQFH�DQG�WKHUHIRUH�PRYH�LQ�WKH�GLUHFWLRQ�RI�VRFLHW\�VKRXOG�EH�HGXFDWLRQ� DQG� WHFKQRORJ\� IRU� FRPSUHKHQVLYH�SDQGHPLF�GRQH�� &RQVLGHULQJ� WKH� DERYH� GHILQLWLRQV� DQG� ZLWK� WKH�NQRZOHGJH� DQG� DWWLWXGHV� WRZDUGV� WKH� WKLUG� PLOOHQQLXP�DQG� WKH� GHVLUDELOLW\� DQG� VRPH� ZHDNQHVVHV� LQ� WKH�DFKLHYHPHQW�RI�FHUWDLQ�VWDQGDUGV�DQG�G\QDPLF�VWUXFWXUHV�LQ�RUGHU�WR�DFKLHYH�D�NQRZOHGJH�EDVHG�VRFLHW\��WKHUH�LV��,Q�WKH�SUHVHQW�FLUFXPVWDQFHV�WR�SURYLGH�RXU�LQIRUPDWLRQ�LQIUDVWUXFWXUH� GHYHORSPHQW� DQG� LQWHJUDWLRQ� LQHYLWDEO\�OLQN�WKH�HOHPHQWV�DQG�WRROV�WKDW�WKH\�DUH�DV�LQGLFDWRUV�RI�WHFKQRORJ\�HGXFDWLRQ�DQG� WHFKQRORJ\�HGXFDWLRQ�ZLOO�EH�UHPHPEHUHG��,Q�WKH�QHZ�FRQWH[W�RI�FRPELQLQJ�WKHVH�WZR�LQGLFDWRUV� FRPHV� WR� WUDLQLQJ� IDFLOLWLHV� DQG� D� YDULHW\� RI�WRROV� WKDW� ZLOO� SURYLGH� JXLGDQFH� DQG� GHYHORSPHQW� LQ�LQIRUPDWLRQ�ZLOO�EH�YHU\�HIIHFWLYH��:KLOH�WKH�HIIHFW�RI�WKHVH�WZR�LQGLFHV�RI�ERG\�IXQFWLRQV�DQG� LWV� RWKHU� ILHOGV� �IDYRUDEOH� WR� IRVWHU� QHZ� LGHDV�SURYLGHV�� 7HFKQRORJLHV� WUDLQLQJ� ZHE�EDVHG� WHFKQRORJ\�DV�RQH�RI�WKH�PRVW�HIIHFWLYH�OHDUQLQJ�WRROV�LQ�HGXFDWLRQDO�LVVXHV�KDYH�EHHQ�LGHQWLILHG�DQG�D�WRWDO�RI�(�OHDUQLQJ�DV�LW�LV� UHIHUUHG�� �� %XW� LI� WKH� VFLHQWLILF� DQG� FXOWXUDO�LQIUDVWUXFWXUH� ZLWK� WKLV� WHFKQRORJ\
V� 'D\� LV� QRW�FRRUGLQDWHG� GHYHORSPHQW� RI� LQIRUPDWLRQ� ZLOO� EH�

REWDLQHG��7KLV�ZHDNQHVV�FDXVHG�E\� ODFN� RI�JURZWK�DQG�GHYHORSPHQW� RI� WUDLQLQJ� UHTXLUHG� IRU� SDQGHPLF�NQRZOHGJH� RI� H[LVWLQJ� WHFKQRORJ\� LV�� ,Q�PDQ\� V\VWHPV�RI� VFLHQWLILF� WRROV� DQG� FDSDELOLWLHV� QHHGHG� WR� SURYLGH�KDUGZDUH� DQG� FRPPLVVLRQLQJ� DUH� VWLOO� WHFKQRORJLFDO�SUREOHPV� UHVXOWLQJ� IURP� ODFN� RI� NQRZOHGJH� RI� SRYHUW\�DQG�SRRU�HGXFDWLRQ�LQ�WKHVH�FHQWHUV�WR�EH�VHHQ��,Q� RWKHU� ZRUGV�� WKH� FRXQWU\� VWLOO� LQ� WKH� IHDVLELOLW\�DVVHVVPHQW� DQG� DSSURSULDWH� WR� PDNH� SXEOLF� WKH�QHFHVVDU\� WUDLQLQJ� IRU� RSHUDWLRQ� DQG� DSSOLFDWLRQ� RI�VFLHQWLILF�SULQFLSOHV�DQG�WHFKQRORJLFDO� WRROV� LV�KDV�EHHQ�GRQH� DQG�ZK\� FHUWDLQ�PRYHPHQWV� DQG� VRPHWLPHV� QRQ�QRUPDWLYH�SRLQW�ZLOO�QRW�EH�DEOH�QRGH�DQ�XQORFN��7KH� FRQGLWLRQV� DQG� DFFRUGLQJ� WR� WKH� FDSDFLW\� RI�GHYHORSLQJ� FRXQWULHV� DQG� WUDLQLQJ� IDFLOLWLHV� UHTXLUHG� D�NQRZOHGJH�EDVHG�VRFLHW\�IHHOV�LV�IHOW��,I�DOO�SURFHVVHV�LQ�WHFKQRORJ\� HGXFDWLRQ� DQG� WHFKQRORJ\� RSWLPL]DWLRQ� DQG�VWDQGDUGL]DWLRQ� RI� WKH�+XQJDULDQ� HGXFDWLRQ� VKRXOG� JR��DQG�DSSURSULDWH�FKDQQHOV�WKDW�WKH�EHVW�RSWLRQ�LQ�WKLV�DUHD�FRXOG�EHQHILW�IURP�VWDWH�XQLYHUVLWLHV�LV�FDSDELOLWLHV��$FFRUGLQJ�WR�WKH�LQIRUPDWLRQ�LQ�WKH�GHYHORSPHQW�RI�DQ\�VRFLHW\� VKRXOG� WDNH� KDOI� RI� WKH�ZRUOG� WR� SURJUHVV� XQWLO�WKH� QHFHVVDU\� FRRUGLQDWLRQ� DQG� V\QFKURQL]DWLRQ� JOREDO�GHYHORSPHQWV� VR� DV� WR� DFFHSW� WKH� GHVLJQ� VWUXFWXUH� RI� D�NQRZOHGJH�EDVHG� VRFLHW\� KDYH� D� VSHFLDO� SODFH� IRU� WKH�8QLYHUVLW\� DQG� UHVSHFW� WKH� UROH� RI� HGXFDWLRQ� DQG�WHFKQRORJ\� ZDV� ,Q� GHVLJQLQJ� D� PRGHO� ZLWK� JOREDO�VWDQGDUGV� RI� G\QDPLVP� DQG� IOH[LELOLW\� DW� ILUVW� EH�QHFHVVDU\� WR� VHOHFW� D� VDPSOH� WKDW� WKH� IDFLOLWLHV� DQG�FRPPXQLFDWLRQV�QHHGHG�IRU� WKLV�SXUSRVH�SURYLGH�DFWLRQ�DQG� WKHQ�GHWHUPLQH� RSWLPDO� FRJQLWLYH� GHILFLHQFLHV� WKDQ�+DPPHWW�DQG�ZHDNQHVVHV�SXVK��1R� GRXEW� WKH� H[SHULHQFHV� RI� LPSOHPHQWLQJ� WKHVH�VWDQGDUGV� DQG� WR� GHYHORS� WURXEOHVKRRWLQJ� LQIRUPDWLRQ�XVLQJ� WHFKQRORJLFDO� WRROV� ZRXOG� EH� PXFK� PRUH�HFRQRPLFDO��7KDW� LI�ZH�GHYHORS�D� UDQJH�RI� LQIRUPDWLRQ�IURP�D�FLW\�XQLYHUVLW\�OHYHO�DQG�FRQGXFW�PRUH�VXFFHVVIXO�ZH
OO� EH� PRUH� DFFHSWDEOH� ZDV�� %HFDXVH� WKH� XWLOL]DWLRQ�
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DQG�DSSOLFDWLRQ�WRROV�DQG�VWHS�XS�WKH�LQIRUPDWLRQ�WKH\
YH�EHHQ�VXFFHVVIXO��7KHUHIRUH�WKH�PRVW�LPSRUWDQW�ILUVW�VWHS�QHHGHG� WR� FRRUGLQDWH� DQG� V\QFKURQL]H� WHFKQRORJ\�HGXFDWLRQ� DQG� HGXFDWLRQDO� WHFKQRORJ\� VWDQGDUGV� DQG�FDSDELOLW\� LQ� WKH�KLJK�XVHU� DFFHSWDELOLW\�RI� WKH�ZRUOG� LV�DOVR�HQMR\HG���
:+$7�,6�',67$1&(�('8&$7,21"�
'LVWDQFH� HGXFDWLRQ� LV� D�PHWKRG� RI� HGXFDWLRQ� LQ�ZKLFK�WKH�OHDUQHU�LV�SK\VLFDOO\�VHSDUDWHG�IURP�WKH�WHDFKHU�DQG�WKH�LQVWLWXWLRQ�VSRQVRULQJ�WKH�LQVWUXFWLRQ��,W�PD\�EH�XVHG�RQ� LWV� RZQ�� RU� LQ� FRQMXQFWLRQ� ZLWK� RWKHU� IRUPV� RI�HGXFDWLRQ�� LQFOXGLQJ� IDFH�WR�IDFH� LQVWUXFWLRQ�� ,Q� DQ\�GLVWDQFH�HGXFDWLRQ�SURFHVV�WKHUH�PXVW�EH�D�WHDFKHU��RQH�RU� PRUH� VWXGHQWV�� DQG� D� FRXUVH� RU� FXUULFXOXP� WKDW� WKH�WHDFKHU�LV�FDSDEOH�RI�WHDFKLQJ�DQG�WKH�VWXGHQW�LV�WU\LQJ�WR�OHDUQ��7KH�FRQWUDFW�EHWZHHQ�WHDFKHU�DQG�OHDUQHU��ZKHWKHU�LQ�D�WUDGLWLRQDO�FODVVURRP�RU�GLVWDQFH�HGXFDWLRQ��UHTXLUHV�WKDW�WKH�VWXGHQW�EH�WDXJKW��DVVHVVHG��JLYHQ�JXLGDQFH�DQG��ZKHUH� DSSURSULDWH�� SUHSDUHG� IRU� H[DPLQDWLRQV� WKDW�PD\�RU�PD\�QRW�EH�FRQGXFWHG�E\�WKH�LQVWLWXWLRQ��7KLV�PXVW�EH�DFFRPSOLVKHG� E\� WZR�ZD\� FRPPXQLFDWLRQ�� /HDUQLQJ�PD\� EH� XQGHUWDNHQ� HLWKHU� LQGLYLGXDOO\� RU� LQ� JURXSV�� LQ�HLWKHU�FDVH��LW�LV�DFFRPSOLVKHG�LQ�WKH�SK\VLFDO�DEVHQFH�RI�WKH� WHDFKHU� LQ� GLVWDQFH� HGXFDWLRQ�� :KHUH� GLVWDQFH�WHDFKLQJ� PDWHULDOV� DUH� SURYLGHG� WR� OHDUQHUV�� WKH\� DUH�VWUXFWXUHG�LQ�ZD\V�WKDW�IDFLOLWDWH�OHDUQLQJ�DW�D�GLVWDQFH����
2QOLQH�'HJUHHV�9V�7UDGLWLRQDO�'HJUHHV�
,W¶V� EHVW� WR� FRQVLGHU� WKH� SURV� DQG� FRQV� IRU� RQOLQH� DQG�WUDGLWLRQDO� HGXFDWLRQ�� EHIRUH� FKRRVLQJ� HLWKHU� RQH��7KLV� LV� EHFDXVH�� WRGD\�� RQH� UHDOO\� QHHGV� WR� FKRRVH�EHWZHHQ� WKH� WZR�� VLQFH� RQOLQH� HGXFDWLRQ� LV� DQ�LQFUHDVLQJO\� SRZHUIXO� SUHVHQFH� LQ� WKH� ILHOG�� ,W� LV�EHFRPLQJ� PRUH� DQG� PRUH� UHOHYDQW�� ZLWK� LWV� QHZ� DQG�XQSUHFHGHQWHG� IHDWXUHV�� FRQQHFWLQJ� SHRSOH� JOREDOO\� DW�WKH�FOLFN�RI�D�PRXVH��
/HW�XV�GLVFXVV�WKH�GLIIHUHQFHV�EHWZHHQ�WKHVH�WZR�RSWLRQV�± &RPSDULQJ�WKH�WUDGLWLRQDO�GHJUHH�SURJUDPV�WR�WKH�QHZ�RQOLQH�GHJUHH�SURJUDPV��
:KDW�DUH�WKH�3URV�RI�2QOLQH�'HJUHH�3URJUDPV"�
)RXU�PDLQ�DGYDQWDJHV��
���)OH[LELOLW\�
7UDGLWLRQDO� HGXFDWLRQ� PHDQV� SUHGHWHUPLQHG� VFKHGXOHV�DQG� WKH� DELOLW\� WR� DWWHQG� FODVVHV� RQO\� GXULQJ� WKH� GD\��2QOLQH�LQVWLWXWLRQV�SURYLGH�FODVVHV�LQ�WKH�IRUP�RI�RQOLQH�PRGXOHV� DQG� DOORZ� VWXGHQWV� WR� VFKHGXOH� WKHP� IRU�

ZKHQHYHU�WKH\�ZLOO��7KLV�PDNHV�LW�SRVVLEOH�IRU�SHRSOH�WR�FRPELQH� IXOO� WLPH� ZRUN� DQG� IDPLO\� OLIH� ZLWK� KLJKHU�HGXFDWLRQ��
���$FDGHPLF�0DWHULDO�
2QOLQH� LQVWLWXWLRQV�HOLPLQDWH� WKH�QHHG� WR�EX\� WH[WERRNV��XQOHVV� \RX� ZDQW� WR��� 0RVW� RU� DOO� RI� WKH� PDWHULDO� LV�UHDGLO\� DYDLODEOH�RQOLQH�� LQ� WKH� IRUP�RU�:HE�SDJHV�DQG�H�%RRNV�� 7KHUH� DUH� H[WHQVLYH� DFDGHPLF� UHVHDUFK�DUFKLYHV� RQOLQH�� XVHG� E\� ERWK� RQOLQH� DQG� RIIOLQH�LQVWLWXWLRQV��
���7LPH�WR�'HJUHH�
2QOLQH� GHJUHHV� DOORZ� DQ\RQH� WR� UHGXFH� WLPH� WR� JHW� WKH�GHJUHH� ±�7R� FRPSUHVV�ZKDW� LV� WUDGLWLRQDOO\� D� IRXU�\HDU�GHJUHH�LQWR�DV�OLWWOH�DV�D�\HDU�RU�WZR��
���1HZ�6NLOOV�
)RU� SURIHVVLRQDOV�ZKR� DUH� HPSOR\HG� IXOO� WLPH�EXW�ZKR�ZLVK� WR�HQKDQFH� WKHLU�NQRZOHGJH�� OHDUQ�QHZ�VNLOOV��DGG�LQWHOOHFWXDO�YDULHW\�RU�FKDOOHQJH� WR� WKHLU� OLIH��RU�HYHQ�WR�FKDQJH� WKHLU� FDUHHU� HQWLUHO\� E\� VWXG\LQJ� D� QHZ�SURIHVVLRQ� ±� RQOLQH� HGXFDWLRQ� SURYLGHV� XQSUHFHGHQWHG�RSSRUWXQLWLHV��
$WWHQGLQJ�WUDGLWLRQDO�FODVVHV�PD\�EH�LPSRVVLEOH�IRU�IXOO�WLPH�HPSOR\HHV��4XLWWLQJ�WKH�MRE�PD\�QRW�EH�DQ�RSWLRQ��2QOLQH� HGXFDWLRQ� SURYLGHV� WKH� VROXWLRQ�� IOH[LEOH�VFKHGXOHV��VHH�DERYH��ZKLFK�DOORZ�DGMXVWLQJ�VWXG\�WLPH�DQG�ZRUNLQJ�WLPH�HYHQ�IRU�WKH�EXVLHVW�RI�EXVLQHVVPHQ��
7KH�&RQV�RI�2QOLQH�'HJUHH�3URJUDPV�
+HUH�DUH�WKH�PDLQ�VKRUWFRPLQJV��
���&UHGLWV�DQG�$FFUHGLWDWLRQ�
5HPHPEHU�WKDW�QRW�DOO�RQOLQH�LQVWLWXWLRQV�DUH�DFFUHGLWHG�RU� KDYH� WKH� UHTXLUHG� DFFUHGLWDWLRQ��6RPH� RQOLQH� GHJUHH� FUHGLWV� DUH� WUDQVIHUDEOH� DQG� VRPH�DUH�QRW�±�,W�LV�LPSRUWDQW�WR�ILQG�WKH�OHYHO�RI�DFFUHGLWDWLRQ�WKDW� WKH� RQOLQH� LQVWLWXWLRQ� SURYLGHV� ±� 5HJLRQDOO\� RU�QDWLRQDOO\� DFFUHGLWDWLRQ��7KHUH� DUH� KRZHYHU�� WKRVH� RQOLQH� LQVWLWXWLRQV�ZKLFK� DUH�FRQVLGHUHG� WR�EH�RQ�WKH�SDU�ZLWK�HVWDEOLVKHG�WUDGLWLRQDO�HGXFDWLRQ�V\VWHPV��
���6XLWDELOLW\�
,W¶V� EHVW�QRW� WR� LGHDOL]H�RQOLQH�SURJUDPV�DQG�ZKDW� WKH\�RIIHU��6WXG\LQJ�IURP�KRPH�PD\�VRXQG�JUHDW��EXW�QRW�HYHU\RQH�
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KDV� WKH� ULJKW� HQYLURQPHQW� DW� KRPH� IRU� DFDGHPLF� VWXG\��)RU�VRPH�SHRSOH��VSHFLDOO\�GHVLJQHG�FDPSXVHV�DUH�LGHDO�WR� JHW� DZD\� IURP� WKH� GLVWUDFWLRQV� RI� WKH� KRPH� DQG� WR�LPPHUVH�\RXUVHOI�LQ�VWXG\��
���1R�IDFH�WR�IDFH�KXPDQ�LQWHUDFWLRQ�
2QOLQH� GHJUHH� SURJUDPV� DQG� RQOLQH� FRXUVHV� KDYH� WKHLU�DGYDQWDJHV�� EXW� WKH\� ODFN� KXPDQ� LQWHUDFWLRQ�� 7KHVH�SUHYHQW� WKH� QRUPDO� LQWHUDFWLRQV� EHWZHHQ� VWXGHQWV� DQG�WHDFKHUV�� UHOHJDWLQJ� DQ\� TXHULHV� WR� WKH�PHVVDJH� ERDUGV�DQG�IRUXPV��
2QO\� YLGHR� LQWHUDFWLRQ� PD\� EH� SRVVLEOH� ZLWK� RQOLQH�GHJUHH� SURJUDPV� DQG� LWV� H[DFW� XVH� DQG� IUHTXHQF\� YDU\�IURP� LQVWLWXWLRQ� WR� LQVWLWXWLRQ�� ZKLOH� WKH� DFWXDO� FODVVHV�DUH� JLYHQ� YLD� DUFKLYHG� PRGXOHV��)RU� WKRVH�ZKR�SUHIHU� KXPDQ� LQWHUDFWLRQ�� RQOLQH�GHJUHH�SURJUDP�PD\�QRW�EH�WKH�EHVW�RSWLRQ��
���,QGHSHQGHQW�VWXG\�LVQ¶W�JRRG�IRU�DOO�
2QOLQH� GHJUHH� VWXG\�PD\� UHTXLUH� EHWWHU� FRPSUHKHQVLYH�VNLOOV� WKDQ� WUDGLWLRQDO� HGXFDWLRQ��,Q�WUDGLWLRQDO�FODVVURRP�HQYLURQPHQW��LW�PD\�EH�HDVLHU�WR�XQGHUVWDQG� LQVWUXFWLRQDO�PDWHULDO�EHFDXVH�RI� WKH�KXPDQ�SUR[LPLW\� DQG� WKH� RSWLRQ� WR� DVN� TXHVWLRQV� DQG� JHW�LPPHGLDWH�V\PSDWKHWLF�DQVZHUV��
$UH� 2QOLQH� 'HJUHHV� :RUWK� $Q\WKLQJ"� $UH� 2QOLQH�'HJUHHV�&UHGLEOH"�
0DQ\�SHRSOH�FRQVLGHU�RQOLQH�GHJUHHV�DV�QRW�ZRUWKZKLOH�SURSRVLWLRQ��7KH\� WKLQN� RQOLQH� GHJUHHV� DUH� D� ZDVWH� RI� WLPH� DQG�PRQH\�� IXUWKHU�� WKH\� IHHO� VXFK� GHJUHHV� DUH� QRW�UHFRJQL]HG�DQ\ZKHUH��
6R��DUH�RQOLQH�GHJUHH�SURJUDPV�ZRUWK�DQ\WKLQJ"�
:HOO�� LW� LV� TXLWH� QDWXUDO� WR� KDYH� DSSUHKHQVLRQV� DERXW�VRPHWKLQJ� WKDW� \RX� GR� QRW� NQRZ� DERXW�� ,Q� IDFW�� ZKHQ�RQOLQH� FRXUVHV�ZHUH� QHZO\� ODXQFKHG�� WKH\�ZHUH�ZLGHO\�XQDFFHSWHG� E\� PDQ\� FRUSRUDWLRQV� DQG� FDPSXV� EDVHG�HGXFDWLRQDO�LQVWLWXWLRQV��+RZHYHU��WKH�VLWXDWLRQ�KDV�QRZ�FKDQJHG��
2QOLQH� GHJUHHV� DUH� JDLQLQJ� SRSXODULW\�� )XUWKHU�� VXFK�GHJUHHV�DUH�EHLQJ�RIIHUHG�DQG�ZLGHO\�DFFHSWHG��$V�SHU�D�UHFHQW� VXUYH\� FRQGXFWHG� E\� 'LVWDQFH� (GXFDWLRQ� DQG�7UDLQLQJ� &RXQFLO�� PRUH� WKDQ� ���� RI� FRUSRUDWLRQV�FRQVLGHU� RQOLQH� GHJUHHV� DV� µPRUH� YDOXDEOH¶� DQG�ZRUWKZKLOH�WKDQ�WKH�WUDGLWLRQDO�RQH��
+RZ�FDQ�RQH�XQGHUVWDQG�WKH�YDOXH�RI�DQ�RQOLQH�GHJUHH"�

7KRXJK�� VXUYH\V� PDUN� RQOLQH� GHJUHHV� ZLWK� FHUWDLQ�DPRXQW�RI�FUHGLELOLW\��KRZ�GRHV�RQH�PDNH�VXUH�WKH�YDOXH�DWWDFKHG"�
2QOLQH�'HJUHH�3URJUDP��6KRXOG�\RX�JR�IRU�LW"�
7KH�ILUVW�TXHVWLRQ�DVNHG�LV�±�
,V�DQ�RQOLQH�GHJUHH�ZRUWK�DQ\WKLQJ"�:KDW�LV�WKH�UHDO�9DOXH� RI� RQOLQH� GHJUHHV"�&KHFN� IRU� WKH�DFFUHGLWDWLRQ��7KH�DFFUHGLWDWLRQ�DWWDFKHG�WR� WKH� RQOLQH� GHJUHH� LV� WKH� NH\� KHUH��$V� IRU� DQ\� FDPSXV� EDVHG� GHJUHH� SURJUDP�� WKHUH� DUH�DFFUHGLWHG� RQOLQH� GHJUHHV� DQG� QRQ� DFFUHGLWHG� RQOLQH�GHJUHHV� EDVHG� RQ� WKH� RQOLQH� VFKRRO� DFFUHGLWDWLRQ��7KHUHIRUH�� WKH� DFFUHGLWDWLRQ� RI� WKH� RQOLQH� HGXFDWLRQDO�LQVWLWXWLRQ�PXVW�EH�FKHFNHG�FDUHIXOO\��
)RU� PRUH� LQIRUPDWLRQ�� UHIHU� WR� 2QOLQH� 6FKRROV�$FFUHGLWDWLRQ�0HDQLQJ��/HW� XV� DFTXDLQW� RXUVHOYHV�ZLWK�WKH� PHULWV� DQG� GHPHULWV� RQ� RQOLQH� GHJUHHV� IRU�XQGHUVWDQGLQJ�WKH�YDOXH�DWWDFKHG��
0HULWV�RI�RQOLQH�GHJUHHV��
���(DVH�RI�$FFHVV��7KH�FRXUVH�PDWHULDO�DQG�LQVWUXFWLRQV�FDQ�EH�DFFHVVHG�E\�D�VWXGHQW�IURP�DQ\ZKHUH�DFURVV�WKH�JOREH��7KLV�FDQ�EH�GRQH�YLD�DQ�LQWHUQHW�FRQQHFWLRQ��7KLV�SURYLGHV� JUHDWHU� IUHHGRP� WR� VWXGHQWV� DQG� ZRUNLQJ�SURIHVVLRQDOV�WR�VWXG\�WKH�FRXUVH�PDWHULDO��
���*HQXLQH� LQWHUDFWLYLW\�� 2QOLQH� FRXUVHV� SURYLGH�VWXGHQWV�ZLWK� D�KLJK� OHYHO�RI� LQWHUDFWLYLW\��+RZ"�6LQFH�WKH�VWXGHQWV�DUH�IDU�DSDUW�JHRJUDSKLFDOO\��WKH\�KDYH�PRUH�WLPH� WR�SRQGHU�RYHU� WKH�IDFWV�DQG�JHW�EDFN�ZLWK�ORJLFDO�UHDVRQLQJ� DQG� YLHZSRLQW�� 7KLV� LV� QRW� VR� LQ� FDVH� RI�WUDGLWLRQDO�FODVVHV��
���'LVVHPLQDWLRQ�RI� LQIRUPDWLRQ��2QOLQH�FRXUVHV�KDYH�WKH� DGYDQWDJH� RI� UHDFKLQJ� RXW� WR� ODUJHU� PDVVHV� DV�FRPSDUHG� WR� WUDGLWLRQDO� VWXGLHV�� )XUWKHU�� DGGLWLRQV� DQG�DPHQGPHQWV� FDQ� HDVLO\� DQG� PRUH� TXLFNO\� EH�GLVVHPLQDWHG�WR�VWXGHQWV��
���'RFXPHQWDWLRQ� 7KH� EHVW� SDUW� RI� RQOLQH� FRXUVHV� LV�HYHU\�PDWHULDO�� GLVFXVVLRQ�� SUHVHQWDWLRQ� DQG� LQWHUDFWLRQ�LV� HOHFWURQLFDOO\� GRFXPHQWHG��7KXV�� D� VWXGHQW� FDQ� UHIHU�WR�VXFK�GRFXPHQWV�DQ\WLPH��DQ\ZKHUH��
3HUKDSV��WKH�RQO\�GHPHULW�RI�RQOLQH�GHJUHH�LV�WKH�NLQG�RI�LQIUDVWUXFWXUH� LW� UHTXLUHV�� $Q� RQOLQH� FRXUVH� UHTXLUHV� D�VRXQG� ,7� LQIUDVWUXFWXUH� WKDW� FDQ� VXSSRUW� WKH� VPRRWK�IXQFWLRQLQJ� RI� RQOLQH� FODVV� URRPV��
�
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(DUQ�D�'HJUHH�2QOLQH��:K\�*HW�D�'HJUHH�2QOLQH"�
7KHVH� GD\V�� RQH� FDQ� JHW� D� GHJUHH� ZLWKRXW� JRLQJ� WR�FROOHJH��2QOLQH� HGXFDWLRQ� LV� WKH� ODWHVW� FRQFHSW� WKDW�KDV�WDNHQ�WKH�ZRUOG�RI�HGXFDWLRQ�E\�VWRUP��
7KRXJK� RQOLQH� HGXFDWLRQ� LV� VWLOO� LQ� LWV� LQLWLDO� VWDJHV� LQ�PDQ\� SDUWV� RI� WKH� ZRUOG�� LW� EHFRPHV� D� JUHDW� RSWLRQ��SDUWLFXODUO\� LQ� WKH� ZHVWHUQ� ZRUOG�� DQG� KDV� FHUWDLQ�DGYDQWDJHV�RYHU�WUDGLWLRQDO�HGXFDWLRQ��ZKLFK�PDNHV�LW�VR�SRSXODU��
2QOLQH� HGXFDWLRQ� LV� QRW� MXVW� DGYDQWDJHRXV� WR� WKH�WHDFKHUV�� EXW� KDV� LWV� DGYDQWDJHV� IRU� WKH� VWXGHQWV� WRR��:KLOH� WHDFKHUV� FDQ� PDNH� GHFHQW� PRQH\� E\� WHDFKLQJ�RQOLQH��VWXGHQWV�FDQ�DOVR�JHW�RQOLQH�GHJUHHV�LQ�D�VLPSOH�PDQQHU��
7KLV� DUWLFOH� DGGUHVVHV� WKH� ILUVW� TXHVWLRQV� DVNHG� DERXW�RQOLQH�GHJUHHV�±�:K\�(DUQ�DQ�2QOLQH�'HJUHH"�
(DUQ� <RXU� 'HJUHH� 2QOLQH�� 6KRXOG� <RX� *HW� $Q�2QOLQH�'HJUHH"�
7KHUH�DUH�VHYHUDO�UHDVRQV�ZK\�D�SHUVRQ�ZRXOG�RSW�IRU�DQ�RQOLQH�GHJUHH��
/HW�XV�DGGUHVV�WKHVH�NH\�LQLWLDO�TXHULHV���
���:K\�GR�\RX�QHHG�D�GHJUHH"�
���:K\�2QOLQH�'HJUHH�SURJUDP�DQG�QRW�WUDGLWLRQDO�RQH�
��� $UH� RQOLQH� GHJUHHV� ZRUWK� WKH� VDPH� DV� WUDGLWLRQDO�GHJUHHV"�
���:KDW�DUH�WKH�FKRLFHV�IRU�DQ�RQOLQH�GHJUHH"�
���7LPH�WR�'HJUHH�±�7KH�WLPH�LW�WDNHV�WR�HDUQ�D�GHJUHH�
:K\�JHW�D�GHJUHH�RQOLQH"�

7KH� ILUVW� TXHVWLRQ� DVNHG� QDWXUDOO\� LV� ±�:K\� DQ�2QOLQH�GHJUHH�DQG�QRW�WKH�WUDGLWLRQDO�GHJUHH"�
%RWK� ZD\V� DUH� JRRG� DV� ORQJ� DV� \RX� ORRN� IRU� DQ�DFFUHGLWHG�RQOLQH�GHJUHH��
$Q� RQOLQH� GHJUHH� LQ� DEVROXWHO\� QRW� OHVV� 4XDOLWDWLYH� ±�7KHUH�LV�QR�GLIIHUHQFH�EHWZHHQ�WKH�YDOXH�RI�D�WUDGLWLRQDO�GHJUHH�DQG�DQ�RQOLQH�GHJUHH�JLYHQ�WKDW�±�<RX�ZLOO�FKHFN�YHU\�FDUHIXOO\�WKH�DFFUHGLWDWLRQ�RI�WKH�RQOLQH�HGXFDWLRQDO�LQVWLWXWLRQ�EHIRUH�WDNLQJ�D�GHJUHH�SURJUDP�RQOLQH��

,I�\RX�DUH�ZRQGHULQJ�ZKHWKHU�\RX�VKRXOG JHW�DQ�RQOLQH�GHJUHH�� \RX� ZRXOG� EH� VXUSULVHG� WR� NQRZ� WKDW� PDQ\�SHRSOH� KDYH� QR� RWKHU� FKRLFH� EXW� WR� RSW� IRU� DQ� RQOLQH�GHJUHH��
7KHUH� DUH� VHYHUDO� UHDVRQV� ZK\� RQH� QHHGV� WR� JHW� DQ�RQOLQH�GHJUHH��EXW�WKH�PRVW�FRPPRQ�DUH��

x ,Q PDQ\� FDVHV�� SHRSOH� QHHG� H[WUD� GHJUHHV� WR�SXUVXH� D� FDUHHU� LQ� D� SURIHVVLRQ� WKDW� WKH\� DUH�LQWHUHVWHG�LQ���x 0DQ\� SHRSOH� GR� QRW� FRQWLQXH� WKHLU� HGXFDWLRQ�IRU�D�QXPEHU�RI� UHDVRQV��DQG�E\�WKH�WLPH�WKH\�DUH� UHDG\� WR� SXUVXH� WKHLU� HGXFDWLRQ�� WKH\� DUH�ZRUNLQJ� RU� HYHQ� KDYH� D� IDPLO\�� $Q� RQOLQH�HGXFDWLRQ� PDNHV� OLIH� VLPSOHU� IRU� SHRSOH� OLNH�WKHP���
:K\�WDNH�2QOLQH�'HJUHH�SURJUDP"�

&RQVLGHU� WKH� SURV� DQG� FRQV� IRU� RQOLQH� HGXFDWLRQ� DQG�WUDGLWLRQDO� HGXFDWLRQ�� EHIRUH� FKRRVLQJ� HLWKHU� RQH���
2QOLQH�GHJUHH�FKRLFHV�±�:KDW�DUH�WKH�FKRLFHV"�

2QOLQH� HGXFDWLRQ� SURYLGHV� DOPRVW� WKH� HQWLUH� VFRSH� RI�HGXFDWLRQ��VWDUWLQJ�IURP�DQ�$VVRFLDWH�GHJUHH�XS�WR�3K'�GHJUHH�RQOLQH��7KHUH�DUH�VWUHDPV�RI�HGXFDWLRQ��DQG�HYHQ�VRPH�SURIHVVLRQDO�VSHFLDOL]HG�FRXUVHV��)RU�H[DPSOH��
x <RX� FDQ� FRPSOHWH� \RXU� VFKRRO� RU� FROOHJH�HGXFDWLRQ�YLD�WKH�RQOLQH�XQLYHUVLWLHV���x <RX� FDQ� DOVR� JHW� RWKHU�� SURIHVVLRQDO� GHJUHHV�RQOLQH�VXFK�DV��D�GHJUHH�IRU�PDQDJHUV�D�0%$��0DVWHU�RI�%XVLQHVV�$GPLQLVWUDWLRQ�RQOLQH���x 3URIHVVLRQDO�FRXUVH��RQOLQH�OHDUQLQJ�±�<RX�FDQ�FRPSOHWH� FRPSXWHU� FRXUVHV� RQOLQH� DQG� JHW� D�FHUWLILFDWH�� D� GLSORPD�� 7KHVH� FRXUVHV� DUH� EHVW�ILW� IRU� SHRSOH� ZKR� ZDQW� WR� DGYDQFH� WKHLU�SURIHVVLRQDOLVP�ZLWK� D� VSHFLILF� RQOLQH� GHJUHH�RI� WKHLU� LQGXVWU\� IRU� JHWWLQJ� D� OLIW�XS�RII� WKHLU�FDUHHU���

7KHUHIRUH�� LI� \RX� DUH� WKLQNLQJ� KRZ� WR� JHW� D� GHJUHH� DW�KRPH��\RX�ZRXOG�ILUVW�QHHG�WR�GHFLGH�ZKLFK�GHJUHH�LV�RI�\RXU�LQWHUHVW�±�:KLFK�GHJUHH�\RX�ZDQW�WR�JHW��
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+RZ�ORQJ�GRHV�LW�WDNH�WR�HDUQ�DQ�RQOLQH�GHJUHH"�7LPH�
WR�'HJUHH�

,I�\RX�DUH�ZRQGHULQJ�KRZ� ORQJ� LW� WDNHV� WR�JHW�D�GHJUHH�RQOLQH��WKH�DQVZHU�ZRXOG�EDVLFDOO\�GHSHQG�RQ�ZKDW�NLQG�RI�HGXFDWLRQ�\RX�DUH�SODQQLQJ�IRU��
$OWKRXJK� WKH� VWLJPD� RI� WKH� 2QOLQH� (GXFDWLRQ� DV� WKH�IDVWHVW�ZD\�WR�JHW�D�GHJUHH�� LW� LVQ¶W�QHFHVVDULO\�WUXH�±�,W�GHSHQGV�RQ�WKH�NLQG��W\SH�DQG�YDOXH�RI�WKH�RQOLQH�GHJUHH�\RX�DUH�ORRNLQJ�IRU��
)RU�H[DPSOH��

x ,I� \RX�ZDQW� WR� RSW� IRU� D�EXVLQHVV�GHJUHH�� \RX�ZRXOG�QHHG�WR�VWXG\�IRU�WZR�RU�WKUHH�\HDUV���x ,I� \RX� ZLVK� WR� JR� LQ� IRU� DQ\� SURIHVVLRQDO�VRIWZDUH� GHJUHH� RQOLQH�� \RX� ZRXOG� QHHG� D�VWXG\�WLPH�RI�VHYHUDO�PRQWKV���
,W�DOO�GHSHQGV�RQ�ZKDW�NLQG�RI�DQ�RQOLQH�GHJUHH�SURJUDP�\RX� DUH� JRLQJ� LQ� IRU�� DV� ZHOO� DV� WKH� GHJUHH� OHYHO� \RX�ZLVK�WR�DFKLHYH��
�
&RQFOXVLRQ��,Q� JHQHUDO�� QHZ� PHWKRGV� RI� HGXFDWLRQDO� V\VWHPV� WR�FRXQWULHV� DURXQG� WKH�ZRUOG�DV�D�QHFHVVLW\�DQG�QHHG� IRU�OHDUQLQJ�DQG�WUDLQLQJ�RSSRUWXQLWLHV�WR�VWXG\�LQ�DUHDV�ZLWK�GLIIHUHQW� FOLPDWLF� IHDWXUHV� DQG� FRQGLWLRQV� RI� OHDUQLQJ�DQG� HGXFDWLRQ� DFFRUGLQJ� WR� WKHLU� JHQGHU� DQG� FXOWXUHV��KDV� EHHQ�� (DFK� PHWKRG� LV� PHQWLRQHG� ZLWK� UHJDUG� WR�FKDQJHV�LQ�IHDWXUHV�DQG�FUHDWHV�DQ�HGXFDWLRQ�V\VWHP��DQG�HYDOXDWLRQ� LV� XVHG�� -XGJHPHQW� RI� GLVWDQFH� HGXFDWLRQ� LQ�DQ� HGXFDWLRQDO� ZD\�� ILUVW� DV� D� QHFHVVLW\� WR� HOLPLQDWH�EDUULHUV� WR� HGXFDWLRQDO� FOLPDWH� DQG� JHRJUDSKLFDO� DUHDV��DJH� DQG� JHQGHU� UHVWULFWLRQV� OHDUQHUV� EHJDQ� WKHLU� ZRUN�$QG�PRUH�LQ�D�GHDWK�HGXFDWLRQ�V\VWHP��HVSHFLDOO\�LQ�WKH�SKLORVRSK\� DQG� JRDOV� EDVHG� RQ� WKHRULHV� RI� OHDUQLQJ�WKHRULHV�KDYH�HYROYHG� WR�ILQG�DQG�SURPRWH�SURIHVVLRQDO�JURZWK��$SSURDFK� WR�GLVWDQFH� HGXFDWLRQ�ZLWK� UHJDUG� WR�WKH�QHFHVVLW\�RI�HGXFDWLRQ�LQ�FRXQWULHV�IRUPHG��(PHUJHQFH�DQG�GHYHORSPHQW�RI�LQIRUPDWLRQ�VRFLHWLHV�LV�WKH� FRQVHTXHQFHV� RI� LQGXVWULDOL]DWLRQ�� 'HVSLWH� WKH�GLYHUVLW\� RI� LQIRUPDWLRQ� LQ� YDULRXV� IRUPV� RI� PHGLD� LQ�ORFDO�� QDWLRQDO� DQG� LQWHUQDWLRQDO�� DFFHVV�� H[FKDQJH� DQG�XVH� RI� YDULRXV� LQIRUPDWLRQ� HDVLHU� WKDQ� ODVW� WLPH� LV��,QIRUPDWLRQ� VRFLHW\�� D� PHPEHU� RI� \RXU� EXGGLHV� NQRZ�WKDW� RSHQ� LQIRUPDWLRQ� V\VWHP� LQ� WHUPV� RI� JHRJUDSKLFDO�ORFDWLRQ� DQG� WKH� ODVW� ��� \HDUV�� RUJDQL]DWLRQDO�GHYHORSPHQW�� DUH� OLPLWHG��'LVWDQFH� OHDUQLQJ� IDVWHU� WKDQ�RWKHU�IRUPV�RI�WUDLQLQJ�KDV�EHHQ��*URZWK� IDFWRU� LQ� WKH�HFRQRPLF� LQWHUHVWV�RI� WKLV� W\SH�RI�HGXFDWLRQDO� DSSURDFK�� IOH[LELOLW\� DQG� UHPRYH� WKH�GLVWDQFH� FDQ� EH� QDPHG�� 7KH� PHWKRGV� RI� GLVWDQFH�

HGXFDWLRQ�� UHTXLUHG� IRU� EXLOGLQJ� SK\VLFDO� HGXFDWLRQ� LV�QRW� SURYLGLQJ� VHUYLFHV�� 7HDFKHUV� DQG� WUDLQHUV� LQ� WKLV�PHWKRG���FRPSDUHG�ZLWK�WUDGLWLRQDO�PHWKRGV���DQG�KDYH�PRUH� RSSRUWXQLWLHV� WR� PRUH� SHRSOH� WKDQ� DUH� EHLQJ�WUDLQHG�� ,Q� WKLV� W\SH�RI� WHDFKLQJ�VW\OH�RI�HDFK�SHUVRQ�LQ�HDFK� DFDGHPLF� ILHOG�� DQG� HDFK� MRE� FDQ� EH� DUELWUDU\� LQ�WLPH� DQG� VSDFH�� WUDLQHG� ZLWKRXW� KDYLQJ� WR� OHDYH� WKH�KRXVH� IRU� ZRUN� RU� EXVLQHVV� LV� HGXFDWLRQ�� 7KLV� PHWKRG�UHTXLUHV� WKDW� VWXGHQWV�DUH�GLVSHUVHG�RYHU�ORQJ�GLVWDQFHV�SURYLGHV�� 'LVWDQFH� OHDUQLQJ� DGYDQWDJHV� RI� GLVWDQFH�HGXFDWLRQ� LQ�FRPSDULVRQ�ZLWK� WUDGLWLRQDO�HGXFDWLRQ�� WKH�QHHG� IRU� SK\VLFDO� ORFDWLRQV� DQG� WUDLQLQJ� SURJUDPV�OLPLWHG� WR� QR� VSHFLILF� WLPH� SHULRG�� ,Q� WKLV� W\SH� RI�WHDFKLQJ� VW\OH�� OHDUQLQJ� IRU� OLIH� ZLWKRXW� SRVVLELOLW\� RI�VSDWLDO� DQG� WHPSRUDO� FRQVWUDLQWV� IRU� HDFK� LQGLYLGXDO�WKHUH��,Q�GLVWDQFH�HGXFDWLRQ��SUREOHPV�UHODWHG�WR�ODFN�RI�TXDOLILHG� WHDFKHUV� DQG� DSSURSULDWH� HGXFDWLRQDO�HQYLURQPHQW���DV�LW�SRVHG�LQ�WKH�WUDGLWLRQDO�PHWKRG�RI�0�LV���LV�UHVROYHG��,Q�WKLV�ZD\�WKH�XVH�RI�DGYDQFHG�IHDWXUHV�LQ�GLJLWDO�OLEUDULHV�DQG�VHDUFK�WKH�YDULRXV�VLWHV�GXULQJ�WKH�VWXG\��WLPH�DQG�FRVW�VDYLQJV�DUH���

&RUUHVSRQGLQJ�$XWKRU��0RKDPPDG�$EHGL��'HSDUWPHQW� RI� $JULFXOWXUDO� ([WHQVLRQ� DQG�(GXFDWLRQ�� 9DUDPLQ� %UDQFK�� ,VODPLF� $]DG�8QLYHUVLW\���9DUDPLQ��,UDQ�(�PDLO��DEHGL���#\DKRR�FRP�
�

5HIHUHQFHV��
��� $OKDUWKL��0RKDPPDG�$���������D�+LJK�TXDOLW\�SRUWDO� IUDPH� ZRUN� IRU� DV\QFKURQRXV� OHDUQLQJ�QHWZRUNV�� LQWHOOHFWXDO� FDSLWDO� DJJUHJDWLRQ� DQG�RUJDQL]DWLRQ�� GRFWRUDWH� WKHVLV�� 9DQGHUELOW�XQLYHUVLW\����� $OOLVRQ�� FKOLQ�	� RWKHUV� �������� DQ� LQWHJUDWHG�IUDPHZRUN� IRU� GLVWULEXWHG� OHDUQLQJ�HQYLURQPHQWV����� $OPRJEHO��$OL�1���������GLVWDQFH�HGXFDWLRQ�LQ�6DXGL� $UDELD�� DWWLWXGHV� DQG� SHUFHLYHG�FRQWULEXWDWLRQV� RI� IDFXOW\�� VWXGHQWV�� DQG�DGPLQLVWUDWRUV� LQ� WHFKQLFDO� FROOHJH�� GRFWRUDWH�WKHVLV��XQLYHUVLW\�RI�3LWWVEXUJK����� $O�VDOHK��0DU\�0DUJDUHW���������D�GHVFULSWLRQ�DQG�FRPSDULVLRQ�RI�51B�%61�1XUVLQJ�VWXGHQW��SHUFHSWLRQ�RI�VWXGHQW�B�WHDFKHU�UHODWLRQVKLSV�LQ�WUDGLWLRQDO� DQG� LQWHUQHW� GLVWDQFH� HGXFDWLRQ�QXUVLQJ� FRXUVHV�� '16&�� ZLGHQHU� XQLYHUVLW\�VFKRRO�RI�QXUVLQJ������� $QDQ\PRXV� �������� KLVWRU\� RI� GLVWDQFH�HGXFDWLRQ� DQG� WUDLQLQJ� FRXQFLO� ���� \HDUV���'LVWDQFH� HGXFDWLRQ� DQG� WUDLQLQJ� FRXQFLO�ZDVKLQJWRQ����� $UPVWURQJ��$P\�-R���������DQ�LQYHVWLJDWLRQ�RI�SHUVRQDO� ±� VRFLDO� FRQWH[WXDO� IDFWRUV� RI� WKH�
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RQOLQH� DGXOW� OHDUQHU�� SHUFHLYHG� DELOLW\� WR�FRPSOHWH� DQG� VXFFHG� LQ� D� SURJUDP� RI� VWXG\��'RFWRUDWH� 7KHVLV�� 9LUJLQLD� FRPPRQZHDOWK�XQLYHUVLW\����� %DUURQ��'���������'LVWDQFH�HGXFDWLRQ�LQ�QRUWK�$PHULFDQ� OLEUDU\� DQG� LQIRUPDWLRQ� VFLHQFH�HGXFDWLRQ�� $SSOLFDWLRQ� WHFKQRORJ\� DQG�FRPPLWPHQW��MRXUQDO�RI�WKH�$PHUDLFDQ�VRFLHW\�IRU�LQIRUPDWLRQ�VFLHQFH��9RO�����1R�������� %DWHV�7���������7HFKQRORJ\��RSHQ�OHDUQLQJ�DQG�GLVWDQFH�HGXFDWLRQ�/RQGRQ�5RXWOHGJH����� %HHWKDP�� +��� 	� 6KDUSH�� 5�� �HGV��� ��������5HWKLQNLQJ� SHGDJRJ\� IRU� D� GLJLWDO� DJH��'HVLJQLQJ�DQG�GHOLYHULQJ�H�OHDUQLQJ��/RQGRQ��5RXWOHGJH������ %ROWRQH���VKDURQ�%DXHU���������'HYHORSLQJ�DQ�LQVWUXPHQW� WR� $QDO]H� WKH� DSSOLFDWLRQ� RI� DGXOW�OHDUQLQJ�SULQFLSOHV�WR�ZRUOG�ZLGH�ZHE�GLVWDQFH�HGXFDWLRQ�FRXUVHV�XVLQJ�WKH�'HOSKL� WHFKQLTXH��(G'�XQLYHUVLW\�RI�ORXVYLOOH������ %RQN�� &��� 	� *UDKDP�� &�� �HGV���� ��������+DQGERRN� RI� EOHQGHG� OHDUQLQJ�� *OREDO�SHUVSHFWLYHV�� ORFDO� GHVLJQV� �SS�� [YLL� �� [[LLL���6DQ�)UDQFLVFR��3IHLIIHU������ &DUWHU� �� $� �������� ,QWHUDFWLYH� GLVWDQFH�HGXFDWLRQ�� LPSOLFDWLRQ� IRU� DGXOW� OHDUQHU��,QWHUDXWLRQDO�0HGLD���������33��������������� &KL]DUL�� 0�� 0RKDPPDG� �+� DQG� OLQGHU� �-�5��������� 'LVWDQFH� HGXFDWLRQ� FRPSHWHQFLHV� RI�)DFXOW\�PHPEHUV�LQ�,UDQ����� *ULPHV�� *�� �������� +DSS\� ���WK� DQQLYHUVDU\�WR� GLVWDQFH� HGXFDWLRQ�� 5HWULHYHG� $XJXVW� ���������� IURP�KWWS���ZZZ�PDFXO�RUJ�QHZVOHWWHU������QRY�GHF����JRLQJ�KWPO����� +XVOHU�� 5�� 3�� �������� 'LJLWDO� OLEUDU\�� FRQWHQW�SUHVHUYDWLRQ� LQ� GLJLWDO� ZRUOG�� '(6,'2&�%XOOHWLQ�RI�,QIRUPDWLRQ�7HFKQRORJ\�������������������� -HIIUHV�� 0�� 5HVHDUFK� LQ� GLVWDQFH� HGXFDWLRQ��5HWULHYHG� $XJXVW� ���� ������ IURP�KWWS���ZZZ�LKHWV�RUJ�GLVWDQFH��LSVH�IGKDQGERRN�UHVHDUFK�KWPO����� .DWVLULNRX��$���	�6HIHUW]L��(����������,QRYDWLRQ�LQ� WKH�HYHU\�GD\� OLIH�RI� OLEUDU\��7HFKQRYDWLRQ���������������������� /HERZLW]�� *�� �������� /LEUDU\� VHUYLFH� HTXLW\�LVVXH��7KH�-RXUQDO�RI�$FDGHPLF�/LEUDULDQVKLS���������������������� /LSRZ��$��*�� ������� -DQXDU\������6HUYLQJ�WKH�UHPRWH� XVHU�� UHIHUHQFH� VHUYLFH� LQ� WKH� GLJLWDO�HQYLURQPHQW�� ,Q� 3URFHHGLQJV� RI� WKH� QLQWK�$XVWUDODVLDQ� LQIRUPDWLRQ� RQOLQH� 	� RQ� GLVF�FRQIHUHQFH�DQG�H[KLELWLRQ����� /LWWOHMRKQ��$���	�3HJOHU��&����������3UHSDULQJ�IRU�EOHQGHG�H�OHDUQLQJ��/RQGRQ��5RXWOHGJH������� 0F/HDQ��'��'����������8VH�RI�FRPSXWHU�EDVHG�WHFKQRORJ\� LQ� KHDOWK�� SK\VLFDO� HGXFDWLRQ��UHFUHDWLRQ�� DQG� GDQFH�� (5,&� 'LJHVW� ������
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