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�,QWURGXFWLRQ��:KHQ� WKH� VWDQGDUGL]DWLRQ� DQG� WKH� UHTXLUHPHQWV� IRU�WUDLQLQJ� E\� WKH� WKLUG� PLOOHQQLXP� ZLOO� EH� WDONLQJ��XQFRQVFLRXV�IRUP��GHVLJQ�DQG�FRQVWUXFWLRQ�WR�SURYLGH�FRQWH[W� DQG�XVH� WRROV� DQG� LQGLFDWRUV� WR� WHDFKLQJ� WKH�SULQFLSOHV� RI� FRPPXQLW\�EDVHG� NQRZOHGJH� WR� WKH�PLQG�LV�FHQWHUHG�� ��1R�GRXEW�WKHVH�UHTXLUHPHQWV�DQG�LGHQWLI\� WKH� FRUUHFW� WRROV� DQG� SURSHU� XWLOL]DWLRQ� RI�WKHLU� IXQFWLRQV� DFFRUGLQJ� WR� DFFHOHUDWH� WKH�GHYHORSPHQW� H[SHFWHG� LQ� WKH� NQRZOHGJH�EDVHG�LQIRUPDWLRQ�VRFLHW\�ZLOO�EH�HIIHFWLYH��6XFK�FRQFHUQV�DQG� SUREOHPV� WKDW� DQ\� FRXQWU\� LQ� LWV� GHYHORSPHQW�SODQV� LQ� PRWLRQ� WR� WKH� LQIRUPDWLRQ� EHFRPLQJ� D�NQRZOHGJH� EDVHG� VRFLHW\�PHDQV� D� VRFLHW\�ZRXOG� EH�IDFHG�ZLWK�WKH�FHQWUDOLW\�RI�NQRZOHGJH��'HDOLQJ�ZLWK�H[LVWLQJ�WRROV�DQG�KRZ�WKHVH�WRROV�DUH�XVHG��/HG� WKH� ZD\� ZKHQ� GHDOLQJ� ZLWK� WKRVH� PDVVLYH�WUDLQLQJ� SURJUDPV� DYDLODEOH� WR� VSHDN� WR� WKH�WHFKQRORJLFDO� WRROV� WKDW� ZH� H[SHFW� WR� RFFXU� WKDW�SODQQHUV� DQG� GHFLVLRQ� PDNHUV� WKDW� SODQQHUV� DQG�GHFLVLRQ� PDNHUV� RI� ODUJH� VWUXFWXUHV�� HVSHFLDOO\�XQLYHUVLW\� HGXFDWLRQ� DFFRUGLQJ� WR� WKH� LPDJH�$FFHVV�WR� WKH� GHYHORSPHQW� RI� FRPPXQLW\� LQIRUPDWLRQ� DUH�DYDLODEOH�RQ�WKHVH�WRROV�DUH�VHOHFWHG�DQG�XVHG��0DVVLYH� ZDYH� RI� GDWD� SURGXFHG� LQ� WRGD\
V� ZRUOG� LW�QLFNQDPHG�WKH��LQIRUPDWLRQ�DJH��KDV�DOO�GD\�DQG���
WKURXJK� YDULRXV� PHDQV� RI� FRPPXQLFDWLRQ� LQ� WKH�ZRUOG�ZLOO�PRYH�RQ�LWV�VL]H�DUH�DGGHG��2WKHU�KDQG��DV�ZH
UH�QRW�WKH�ZRUOG�ZLWQHVVHG�WKH�GHYHORSPHQW�RI�WKH�UROH� RI� LQIRUPDWLRQ� FRPPXQLFDWLRQ� GHYLFHV�

WUDQVSRUWLQJ�IHHGEDFN�IDVW�DQG�DEVRUE�WKH�LQIRUPDWLRQ�DURXQG�WKH�ZRUOG��ZH�IRUJHW�7KHUHIRUH�� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� DV� WKH�PDLQ� OHYHU� RU� WZR� LPSRUWDQW� PRYHV� LQ� GHYHORSLQJ�ZLQJV��ZH�OHDUQ��0HDQZKLOH��SURSHU�XWLOL]DWLRQ�RI�WKH�FDSDFLWLHV�RI�WKHVH�WZR�YDOXDEOH�DQG�HIIHFWLYH�LQGH[HV�LQ� WKH� JHQHUDO� GHYHORSPHQW� FRQFHSW� IRU� DQ\� VRFLHW\�DQG� WKH� SULQFLSOHV� RI� D� FULWLFDO� QHHG� LV� FRQVLGHUHG��:LWK�D�YLHZ�WR�FODULI\LQJ�WKLV�LVVXH�FDQ�EH�SDLG�LQ�WKH�EHVW� ZD\� WR� FUHDWH� D� SODWIRUP� IRU� GHYHORSLQJ� GDWD�VWDQGDUGV� DQG� DFFHVV� WR� D� NQRZOHGJH� EDVHG� VRFLHW\��ZKDW� UHDOO\� FDQ�EH��7R� DFKLHYH�D�FOHDU�DQG�SUDFWLFDO�DQVZHU�LQ�WKLV�DUHD�EHIRUH�DOO�WKH�H[LVWLQJ�GHILQLWLRQV�DQG�LQGLFDWRUV�PHQWLRQHG�SODFHG��
:KDW�LV�'LVWDQFH�(GXFDWLRQ"�
'LVWDQFH�HGXFDWLRQ�LV�HGXFDWLRQ�GHVLJQHG�IRU�OHDUQHUV�ZKR�OLYH�DW�D�GLVWDQFH�IURP�WKH�WHDFKLQJ�LQVWLWXWLRQ�RU�HGXFDWLRQ� SURYLGHU�� ,W� LV� WKH� HQUROOPHQW� DQG� VWXG\�ZLWK� DQ� HGXFDWLRQDO� LQVWLWXWLRQ� WKDW� SURYLGHV�RUJDQL]HG��IRUPDO�OHDUQLQJ�RSSRUWXQLWLHV�IRU�VWXGHQWV��3UHVHQWHG� LQ� D� VHTXHQWLDO� DQG� ORJLFDO� RUGHU�� WKH�LQVWUXFWLRQ�LV�RIIHUHG�ZKROO\�RU�SULPDULO\�E\�GLVWDQFH�VWXG\�� WKURXJK� YLUWXDOO\� DQ\� PHGLD�� +LVWRULFDOO\�� LWV�SUHGRPLQDQW�PHGLXP�RI�LQVWUXFWLRQ�KDV�EHHQ�SULQWHG�PDWHULDOV�� DOWKRXJK� QRQ�SULQW� PHGLD� LV� EHFRPLQJ�PRUH� DQG� PRUH� SRSXODU�� ,W� PD\� DOVR� LQFRUSRUDWH� RU�PDNH�XVH�RI�YLGHRWDSHV��&'�RU�'9'�520¶V��DXGLR�UHFRUGLQJV�� IDFVLPLOHV�� WHOHSKRQH� FRPPXQLFDWLRQV��DQG� WKH� ,QWHUQHW� WKURXJK� H�PDLO� DQG� :HE�EDVHG�GHOLYHU\� V\VWHPV�� :KHQ� HDFK� OHVVRQ� RU� VHJPHQW� LV�
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FRPSOHWHG��WKH�VWXGHQW�PDNHV�DYDLODEOH�WR�WKH�VFKRRO�WKH�DVVLJQHG�ZRUN�IRU�FRUUHFWLRQ��JUDGLQJ��FRPPHQW��DQG�VXEMHFW�PDWWHU�JXLGDQFH�E\�TXDOLILHG�LQVWUXFWRUV��&RUUHFWHG� DVVLJQPHQWV� DUH� UHWXUQHG� WR� WKH� VWXGHQW��7KLV� H[FKDQJH� IRVWHUV� D� SHUVRQDOL]HG� VWXGHQW�LQVWUXFWRU� UHODWLRQVKLS�� ZKLFK� LV� WKH� KDOOPDUN� RI�GLVWDQFH� HGXFDWLRQ� LQVWUXFWLRQ��+LVWRULFDOO\�� PRVW� GLVWDQFH� HGXFDWLRQ� FRXUVHV� ZHUH�YRFDWLRQDO�LQ�QDWXUH��EXW�WRGD\�FRXUVHV�DUH�RIIHUHG�IRU�DFDGHPLF��SURIHVVLRQDO��DQG�DYRFDWLRQDO�SXUSRVHV�IRU�VWXGHQWV�RI�DOO�DJHV��7KHUH�DUH�QXPHURXV�VSHFLDOL]HG�SURJUDPV�� VXFK� DV� WKRVH� IRU� EOLQG� SHUVRQV� DQG� IRU�SDUHQWV�RI� VPDOO� FKLOGUHQ�ZLWK�KHDULQJ� LPSDLUPHQWV��'LVWDQFH� HGXFDWLRQ� LV� DYDLODEOH� LQ� SUDFWLFDOO\� DQ\�ILHOG�� IURP� DFFRXQWLQJ� WR� ]RRORJ\�� &RXUVHV� DUH�RIIHUHG� LQ� JHPRORJ\�� KLJK� VFKRRO� GLSORPD��MRXUQDOLVP�� ORFNVPLWKLQJ�� FKLOG� GD\� FDUH�PDQDJHPHQW�� \DFKW� GHVLJQ�� DQG� PDQ\� IDVFLQDWLQJ�VXEMHFWV��'LVWDQFH� HGXFDWLRQ� FRXUVHV� DOVR� YDU\� JUHDWO\� LQ�VFRSH�� OHYHO�� DQG� OHQJWK�� 6RPH� KDYH� D� IHZ�DVVLJQPHQWV� DQG� UHTXLUH� RQO\� D� IHZ� PRQWKV� WR�FRPSOHWH��ZKLOH�RWKHUV�KDYH�D�KXQGUHG�RU�PRUH�OHVVRQ�DVVLJQPHQWV� UHTXLULQJ� WKUHH� RU� IRXU� \HDUV� RI�FRQVFLHQWLRXV� VWXG\�� 6LQFH� ������ PRUH� WKDQ� ����PLOOLRQ� $PHULFDQV� KDYH� VWXGLHG� DW� '(7&� PHPEHU�LQVWLWXWLRQV��LQFOXGLQJ�)UDQNOLQ�'��5RRVHYHOW��:DOWHU�3�� &KU\VOHU�� :DOWHU� &URQNLWH�� %DUU\� *ROGZDWHU��&KDUOHV�6FKXO]��DQG�PDQ\�RWKHU�GLVWLQJXLVKHG�DOXPQL�RI�'(7&�PHPEHUV��
8QOLNH� PRVW� GLVWDQFH� HGXFDWLRQ� FRXUVHV� RIIHUHG� E\�WUDGLWLRQDO�FROOHJHV�DQG�XQLYHUVLWLHV�WKDW�DUH�VHPHVWHU�DQG�FODVVURRP�RULHQWHG��ZLWK�FRXUVHV�RIIHUHG�E\�PRVW�RI� WKH� '(7&�DFFUHGLWHG� LQVWLWXWLRQV� \RX� FDQ� VWXG\�DQ\� WLPH� DQG� DQ\ZKHUH�� 'LVWDQFH� HGXFDWLRQ� LV�HVSHFLDOO\� VXLWHG� IRU� EXV\� SHRSOH� ZKR� ZLVK� WR�LQFUHDVH�WKHLU�NQRZOHGJH�DQG�VNLOOV�ZLWKRXW�JLYLQJ�XS�WKHLU�MREV��OHDYLQJ�KRPH��RU�ORVLQJ�LQFRPH��<RX�OHDUQ�ZKLOH� \RX� HDUQ�� 0DQ\� FRXUVHV� SURYLGH� FRPSOHWH�YRFDWLRQDO�WUDLQLQJ��RWKHUV�SUHSDUH�\RX�IRU�XSJUDGLQJ�LQ�\RXU�SUHVHQW�MRE��ZLWKRXW�ORVLQJ�ZDJHV��H[SHULHQFH�RU� VHQLRULW\�� <RX� UHFHLYH� LQGLYLGXDO� DWWHQWLRQ�� DQG�\RX� ZRUN� DW� \RXU� RZQ� SDFH��,Q� UHFHQW� \HDUV�� WHFKQRORJ\� KDV� SOD\HG� D� VLJQLILFDQW�UROH�LQ�WUDQVIRUPLQJ�WKH�WUDGLWLRQDO�GLVWDQFH�HGXFDWLRQ�VFKRRO� LQWR� D� G\QDPLF�� LQWHUDFWLYH� GLVWDQFH� OHDUQLQJ�PHWKRG� XVLQJ� WROO�IUHH� WHOHSKRQH� OLQHV�� DV�ZHOO� DV� D�GLYHUVH� DUUD\� RI� SHUVRQDO� FRPSXWHUV�� YLGHR� GHYLFHV��&'� DQG� '9'� 520V�� RQOLQH� FRXUVHV� RYHU� WKH�,QWHUQHW�� LQWHUDFWLYH� GHYLFHV�� DQG� RWKHU� PRGHUQ�WHFKQRORJLFDO� LQQRYDWLRQV�� 7KH� IXWXUH� IRU� GLVWDQFH�VWXG\�SURPLVHV�WR�EH�H[FLWLQJ��
�

%HQHILWV�RI�'LVWDQFH�/HDUQLQJ��%HQHILWV� DQG� RSSRUWXQLWLHV� WKDW� GLVWDQFH� HGXFDWLRQ�SURYLGHV��LQFOXGH�����WUDLQLQJ�D�ZLGH�UDQJH�RI�DXGLHQFHV�����PHHW� WKH� QHHGV� RI� VWXGHQWV� DQG� VWXGHQWV�ZKR� FDQ�QRW�DWWHQG�LQ�SODFH�����3RVVLEOH�FRQQHFWLRQ�EHWZHHQ�VWXGHQWV�DQG�VWXGHQWV�ZLWK�FXOWXUHV��EHOLHIV�DQG�H[SHULHQFHV�DUH�GLIIHUHQW��� %HQHILWLQJ� IURP�FRDFKHV� DQG� VSHDNHUV�ZKR�GR�QRW�OLYH�LQ�WKH�FRXQWU\���
�
(GXFDWLRQDO��PHWKRGV�LQ�GLVWDQFH�OHDUQLQJ���7RGD\��XQGHU�WKH�QHZ�V\VWHP�UHSODFHG�WKH�WUDGLWLRQDO�V\VWHPV� RI� OHDUQLQJ� DQG� OHDUQLQJ� ZHHN� �LH� WXWRULQJ�PHWKRGV��OHFWXUHV��DUH��� 0XOWLPHGLD�FRXUVHV��7KHVH� FRXUVHV� DQG�ZLGHO\� XVHG� HOHPHQWV� RI� LPDJH��FRPPXQLFDWLRQ��JUDSKLFV�DQG�VLPXODWHG�FRPSRQHQWV��DQLPDWLRQ�DQG�FRPPXQLFDWLRQ�HOHPHQWV�IRU�JXLGDQFH�DQG� WLSV�� DQG� WDON� EDFN� RQ� FRXUVH� DQG� FXUULFXOXP�LVVXHV�DUH�KHOG��� (QKDQFHG�FRPPXQLFDWLRQ�PHFKDQLVPV��7KH� PHFKDQLVP� RI� DQ\� WH[WV� VLPXOWDQHRXVO\�� DQG�DV\QFKURQRXV� DXGLR�YLVXDO� FRPPXQLFDWLRQV� WR�SURWHFW�\RX��7KLV�FDVH�DOORZV�VWXGHQWV�WR�SUDFWLFH�RQ�WRSLFV�OHDUQHG�ZLOO�JLYH��� :ULWWHQ�WHVW���WKXV�� TXHVWLRQ� DQG� WHVW� YLD� D� GLVWULEXWHG�FRPPXQLFDWLRQ�QHWZRUN��DUH�FRUUHFWHG�DQG�UHWXUQHG��7KHVH� H[DPV� WKURXJK� YLGHR� FRQIHUHQFLQJ� VXSSRUW�DQG�UXQV��9LUWXDO�6HPLQDU���WKHUHE\� GLIIHUHQW� JURXSV� RI� VWXGHQWV� LQ� GLIIHUHQW�JHRJUDSKLFDO�HQYLURQPHQWV�OLQNHG�WRJHWKHU�PDNHV��� &ROODERUDWLYH�YLUWXDO�ODERUDWRULHV���WKH� ODERUDWRU\� RI� WKH� *URXS
V� DFWLYLWLHV� DUH�VXSSRUWHG��:RUNVKRSV�VXFK�DV�VRIWZDUH�HQJLQHHULQJ��
�6PDUW�DFDGHPLF�IDFWRUV���DFDGHPLF�IDFWRUV�WKDW�LQIRUP�LQWHOOLJHQW��VXSSRUW�DQG�JXLGDQFH�VWXGHQWV�SD\���

5HPRWH�HGXFDWLRQDO�WRRO�GLVWDQFH� OHDUQLQJ� WRROV� DQG� VXSSOLHV� YDULRXV� XVHV��7KHVH�WRROV�LQ�IRXU�PDLQ�FRXUVHV�DUH��
$ ��$XGLR�7RROV���$XGLR� WRROV� LQFOXGH� WUDLQLQJ� VXFK� DV� WZR�ZD\�LQWHUDFWLYH� WHOHSKRQH�� YLGHR� FRQIHUHQFH�� VKRUWZDYH�UDGLR� DQG� D� VWUDLQ� RI� WRROV� VXFK� DV� DXGLR� WDSH� DQG�UDGLR��
�%���,PDJH�WRROV���LQFOXGLQJ� VOLGHV�� ILOPV�� YLGHR� WDSHV� DQG� YLGHR�FRQIHUHQFHV��& ��'DWD���
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FRPSXWHUV� DV� HOHFWURQLF� GDWD� DUH� VHQW� DQG� UHFHLYHG��%HFDXVH�WKH�GDWD�ZRUG�GHVFULSWLRQ�IRU�D�ZLGH�UDQJH�RI�HGXFDWLRQDO�WRROV�LV�XVHG���&RPSXWHU� DSSOLFDWLRQV� IRU� GLVWDQFH� HGXFDWLRQ� DUH�YDULHG�DQG�LQFOXGH�WKH�IROORZLQJ�����7UDLQLQJ�WR�&RPSXWHU�0DQDJHPHQW�������&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ���� ��WKURXJK�3&V���� �� H�PDLO�� WHOHJUDSK�� FRPSXWHU� FRQIHUHQFH� DQG� WKH�:RUOG�:LGH�:HE�VLPXOWDQHRXVO\���
' ��3ULQW��7KH�PDLQ� HOHPHQW� RI� GLVWDQFH� HGXFDWLRQ� SURJUDPV��SDUWLFXODUO\� LQ� WKH� H[FKDQJH� DQG� GHOLYHU\� V\VWHP�LQIRUPDWLRQ�WRROV�DUH�FRQVLGHUHG����
3URV�DQG�&RQV�RI�2QOLQH�(GXFDWLRQ�
1RZDGD\V� LW� LV� SRVVLEOH� WR� GR� DOPRVW� DQ\WKLQJ�RQOLQH�0DQ\� GLIIHUHQW� W\SHV� RI� GLSORPDV��FHUWLILFDWLRQV�� DQG� DFDGHPLF� GHJUHHV� DUH� DYDLODEOH�IURP�RQOLQH�OHDUQLQJ�LQVWLWXWLRQV��
7KLV� DUWLFOH� GLVFXVVHV� ERWK� WKH� DGYDQWDJHV� DQG� WKH�GLVDGYDQWDJHV� RI� RQOLQH� HGXFDWLRQ��7KH�,QWHUQHW�KDV�HQKDQFHG�DQG�FKDQJHG�HYHU\�DVSHFW�RI� RXU� OLIH�� DQG� QRZ� LW� LV� PDNLQJ� LQURDGV� LQWR� WKH�ZRUOG� RI� HGXFDWLRQ��2QOLQH�HGXFDWLRQ�DQG�FODVVHV�DUH�QRW�MXVW�D�EX]]��WKH\�DUH�D�QHZ�WHFKQRORJ\�WKDW�LV�PDNLQJ�D�GLIIHUHQFH�IRU�WHDFKHUV�DV�ZHOO�DV�VWXGHQWV��
2QOLQH�(GXFDWLRQ�3URV�
2I� WKH� PDQ\� DGYDQWDJHV� DQG� QHZ� SRVVLELOLWLHV� RI�RQOLQH�HGXFDWLRQ��KHUH�DUH�VRPH�RI�WKH�6WUHQJWKV��
���*UHDWHU�IOH[LELOLW\��
2QOLQH�VWXGHQWV�KDYH�PRUH�IUHHGRP�LQ�FKRRVLQJ�WKHLU�SURJUDPV� DQG� VFKHGXOHV�� 7KLV� DOORZV� PDQ\� EXV\�DGXOWV� WR� DGDSW� RQOLQH� FRXUVHV� WR� WKHLU� DOUHDG\�HVWDEOLVKHG� HYHU\GD\� OLIH� RI� ZRUN� DQG� IDPLO\��)RU�PDQ\��WKLV�LV�VLPSO\�WKH�RQO\�ZD\�WKH\�FDQ�VWXG\�IRU� WKDW� GHJUHH�ZKLFK�ZLOO� WDNH� WKHP�IDUWKHU� LQ� WKHLU�FDUHHU�DQG�OLIH��
���6DYHV�7LPH�DQG�0RQH\�
2QOLQH�HGXFDWLRQ�VDYHV�DQ�HQRUPRXV�DPRXQW�RI�WLPH�DQG�PRQH\�ZKLFK� LQ� WUDGLWLRQDO� HGXFDWLRQ� LV�ZDVWHG�RQ�FRPPXWLQJ��&RPPXWLQJ�LV�DOVR�YHU\�WLULQJ��ZKLOH�RQOLQH�HGXFDWLRQ�PHDQV�\RX�FDQ�VWXG\�IURP�KRPH��LQ�D FRPIRUWDEOH�HQYLURQPHQW�ZLWK�HYHU\WKLQJ�\RX�QHHG�

FORVH� DW� KDQG��7XLWLRQ�DOVR�FRVWV�OHVV�IRU�PRVW�RQOLQH�LQVWLWXWLRQV��
���/RJLVWLFV�
7UDGLWLRQDO� HGXFDWLRQ� LV� UHVWULFWHG� GXH� WR� ORJLVWLFDO�LVVXHV��WKHUH�LV�RQO\�WKLV�DPRXQW�RI�VWXGHQWV�ZKR�FDQ�EH� LQ� D� SODFH� DW� D� JLYHQ� WLPH�� ZKHUHDV� LQ� RQOLQH�FODVVHV�� WKHUH� LV�QR�TXHVWLRQ�RI�SDXFLW\�RI�VSDFH��$V�ORQJ� DV� WKH� RQOLQH� FODVVHV� KDYH� WKH� QHFHVVDU\�EDQGZLGWK�� DQ� XQOLPLWHG� QXPEHU� RI� VWXGHQWV� FDQ�VWXG\�� DOO� RYHU� WKH� JOREH��7KHQ� DJDLQ�� WUDGLWLRQDO� FODVVHV� ZRXOG� WXUQ� XS�H[SHQVLYH� WR� PDLQWDLQ�� EHFDXVH� WKH� HGXFDWLRQDO�LQVWLWXWLRQ�QHHGV�WR�PDLQWDLQ�D�SODFH�DQG�LWV�IDFLOLWLHV��:KHQ� LW�FRPHV� WR�RQOLQH�HGXFDWLRQ��DOO� WKH\�QHHG� WR�GR� LV� WR� VHW� XS� (�OHDUQLQJ� WRROV�� DQ� ,QWHUQHW�FRQQHFWLRQ� DQG� D� ZHEVLWH� ZKHUH� SHRSOH� FDQ� OHDUQ��:KLOH� WKLV� LV� QRW� FKHDS� WRR�� EXW� LW� LV� GHILQLWHO\� FRVW�OHVV�DV�FRPSDUHG�WR�WKH�FRVWV�RI�D�SODFH�WR�FDUU\�RQ��
2QOLQH�(GXFDWLRQ�&RQV��
7R� EDODQFH� RXU� YLHZ� RI� RQOLQH� HGXFDWLRQ�� OHW¶V�FRQVLGHU� VRPH� RI� WKH� GLVDGYDQWDJHV�:HDNQHVVHV��
���5HTXLUHV�6HOI�'LVFLSOLQH�
7KH�JUHDWHU�IUHHGRP�RI�RQOLQH�FODVVHV�UHTXLUHV�JUHDWHU�VHOI� GLVFLSOLQHV�� EXW� QRW� HYHU\ERG\� KDV� LW�� 7KH�FRPIRUW� RI� VWXG\LQJ� IURP� KRPH� PD\� DOVR� UHIOHFW�QHJDWLYHO\�RQ�\RXU�PRWLYDWLRQ�WR�GR�\RXU�EHVW��
'HSHQGLQJ�RQ�\RXU�SHUVRQDOLW\��KRPH�FDQ�SURYLGH�DV�PDQ\� GLVWUDFWLRQV� DV� WUDGLWLRQDO� FDPSXV� IDFLOLWLHV��GHVLJQHG�HVSHFLDOO\�IRU�VWXG\LQJ���
���+RZ�ZHOO�KDYH�\RX�OHDUQHG��
:LWK� RQOLQH� HGXFDWLRQ�� WKH� VWXGHQWV� KDYH� D� JUHDWHU�KROG�RQ�WKH�HGXFDWLRQ�SURFHVV��DQG�WKDW�LV�QRW�DOZD\V�D JRRG�VLJQ��)RU�H[DPSOH��LQ�RQOLQH�HGXFDWLRQ��WKRXJK�WKH�WHDFKHUV�VHW�XS�WKH�DXGLR�DQG�YLGHR�FOLSV�ZLWK�WKH�VDPH� GHGLFDWLRQ�� LW� UHPDLQV� WR� EH� VHHQ�ZKHWKHU� WKH�VWXGHQWV� VWXG\� LW�ZLWK� WKH� VDPH�GHGLFDWLRQ� WKDW� WKH\�ZRXOG�LQ�D�FODVVURRP��
���1R�&DPSXV�/LIH�
0DQ\�SHRSOH�UHPHPEHU�WKH�FROOHJH�XQLYHUVLW\�DV�WKH�EHVW� WLPH� RI� WKHLU� OLYHV��3DUW� RI� LW� LV� WKH� FDPSXV� OLIH� ±� 'XULQJ� DQG� DIWHU�FODVVHV�� 2QH� RI� WKH� GLVDGYDQWDJHV� RI� WDNLQJ� RQOLQH�HGXFDWLRQ�UDWKHU�WKDQ�WUDGLWLRQDO�RQH��LV�WKDW�LQ�RQOLQH�HGXFDWLRQ� \RX� ZLOO� QRW� KDYH� WKH� DWPRVSKHUH� RI�
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FDPSXV� ODZQV�� FRUULGRUV� DQG� FODVVURRPV�� KXJH�OLEUDULHV�ZLWK�UHDO�ERRNV�\RX�FDQ�KROG��7KHUH�ZLOO�EH�QR�FDPSXV�EXGGLHV�DQG�QR�FDPSXV�FXOWXUH��
���,QWHUQHW�&RQQHFWLRQ�
$QRWKHU�QHJDWLYH�SRLQW�RI�RQOLQH�HGXFDWLRQ�LV� WKDW�LW�HQWLUHO\�GHSHQGV�RQ� WKH� LQWHUQHW�FRQQHFWLRQ��7KRXJK�PDQ\�FRXQWULHV�KDYH�D�UREXVW�,QWHUQHW�FRQQHFWLRQ�DQG�RWKHUV�DUH�JHWWLQJ�LW�VRRQ��WKHUH�DUH�VWLOO�FRXQWULHV��DQG�DUHDV�LQ�FRXQWULHV�WKDW�GR�QRW�KDYH�DFFHVV�WR�,QWHUQHW�DQG� RWKHU� HQKDQFHG� WHFKQRORJLHV�� ,W� ZRXOG� EH�GLIILFXOW�WR�JHW�RQOLQH�HGXFDWLRQ�LQ�FRXQWULHV�WKDW�KDYH�D OLPLWHG�RQOLQH�SUHVHQFH��
7KHVH� DUH� MXVW� VRPH� RI� WKH� GLVWLQJXLVKLQJ� SRLQWV�EHWZHHQ�RQOLQH�FODVVHV�DQG�WUDGLWLRQDO�FODVVHV��
�
2QOLQH�(GXFDWLRQ�96�7UDGLWLRQDO�(GXFDWLRQ�
7KLV�DUWLFOH�UHYLHZV�WKH�GLIIHUHQFHV�DQG�WKH�SURV�DQG�FRQV� RI� RQOLQH� 96� WUDGLWLRQDO� HGXFDWLRQ��*RQH� LV� WKH� ZRUOG� ZKHUH� RQO\� WUDGLWLRQDO�� FDPSXV�EDVHG�HGXFDWLRQ�H[LVWHG�DQG�\RX�RQO\�KDG� WR�FKRRVH�WKH�XQLYHUVLW\�RU�FROOHJH�\RX�ZDQWHG�WR�VWXG\�LQ��
6RPHGD\�� SUREDEO\� LQ� WKH� QHDU� IXWXUH�� 2QOLQH�(GXFDWLRQ� ZLOO� UHSODFH� WUDGLWLRQDO� LQVWLWXWLRQV�� $W�OHDVW�� PDQ\� GHJUHH� SURJUDPV� ZLOO� FRPELQH� WKH� RQ�FDPSXV� FRXUVHV� DV� ZHOO� DV� RQOLQH� FODVVHV� DV� D�VWDQGDUG�HGXFDWLRQDO�DSSURDFK��
%XW� IRU� QRZ�� WKH� IXWXUH� VWXGHQW� KDV� WR� GHFLGH� ILUVW�ZKHWKHU�KH�VKH�ZDQWV�WR�VWXG\�RQOLQH�RU�RQ�D�FDPSXV�GHJUHH��+HUH�DUH�VRPH�SRLQWV�WR�FRQVLGHU�WKH�SURV�DQG�FRQV�RI�RQOLQH�DQG�WUDGLWLRQDO�LQVWLWXWLRQV��
�
'LIIHUHQFHV� EHWZHHQ� 2QOLQH� DQG� 7UDGLWLRQDO�(GXFDWLRQ��&RPSDULVRQ�
���&RQYHQLHQFH�
2QH� RI� WKH� PRVW� VWULNLQJ�� LQQRYDWLYH�� DQG�XQSUHFHGHQWHG� IHDWXUHV� RI� RQOLQH� HGXFDWLRQ� LV� WKHLU�FRQYHQLHQFH� IRU� DOPRVW� DQ\RQH�� 3HUVRQV� EXV\� ZLWK�FDUHHUV� RU� IDPLOLHV� ZLOO� EH� DEOH� WR� FRPSRVH� WKHLU�VFKHGXOHV� VR� WKDW� WKH\� ILW� WKHLU� LQGLYLGXDO� WLPH�FRQVWUDLQWV�� 7KLV� LV� SRVVLEOH� EHFDXVH� FRXUVHV� DUH�

GHOLYHUHG� LQ� WKH� IRUP� RI� HOHFWURQLF�EDVHG� PRGXOHV�RQOLQH��,W� LV� DOVR� FRQYHQLHQW� EHFDXVH� LW� UHTXLUHV� QR�FRPPXWLQJ�� VDYLQJ� D� JUHDW� GHDO� RI� WLPH� DQG�PRQH\��,W� DOORZV� WR� VWXG\� IURP� KRPH�� ZLWK� WKH� RQO\�UHTXLUHPHQW� EHLQJ� WKH� SRVVHVVLRQ� RI� DQ� DGHTXDWH�FRPSXWHU� DQG� LQWHUQHW� FRQQHFWLRQ�� %DVLF� FRPSXWHU�VNLOOV� RQO\� DUH� UHTXLUHG� WR� DFTXLUH� KLJKHU� HGXFDWLRQ�RQOLQH��
���([SHQVHV�
7XLWLRQ�FRVWV�OHVV�IRU�PRVW�RQOLQH�LQVWLWXWLRQV��2QOLQH�HGXFDWLRQ� DOVR� HOLPLQDWHV� WKH� DGGLWLRQDO� H[SHQVHV�XVXDOO\� HQWDLOHG� E\� WUDGLWLRQDO� ³FDPSXV� OLIH´��FRPPXWLQJ��DQG�WKH�SXUFKDVH�RI�VWXG\�PDWHULDOV��
���)HHGEDFN�
)HHGEDFN�LV�VRPHZKDW�EHWWHU�LQ�WUDGLWLRQDO�HGXFDWLRQ��6WXGHQWV� FDQ� LQWHUDFW�GLUHFWO\� IDFH� WR� IDFH�ZLWK�ERWK�FODVVPDWHV� DQG� WHDFKHUV�� ZKLFK� PDNHV� IHHGEDFN�HDVLHU� WR� XQGHUVWDQG� DQG� IDVWHU� WR� JHW��6RPH� RQOLQH� LQVWLWXWLRQV� GR� RIIHU� FKDW� URRPV� DQG�YLGHR�DXGLR�PHHWLQJV��
���$FFUHGLWDWLRQ�
7KH�FUHGLW�RI�RQOLQH�HGXFDWLRQ�GHSHQGV�RQ�LWV�SXUSRVH�DQG� FRQWH[W�� ,I� \RX� RQO\� KDYH� RQOLQH� GHJUHH�V�� DQG�DUH� MXVW� WU\LQJ� WR� ILQG� ZRUN�� HPSOR\HUV� PD\� SUHIHU�WUDGLWLRQDOO\� HGXFDWHG� FDQGLGDWHV��,I� \RX� DUH� DOUHDG\� DQ� HPSOR\HG� DQG� YDOXDEOH�SURIHVVLRQDO��RQOLQH�OHDUQLQJ�ZLOO�EH�VHHQ�IDYRUDEOH�DV�D ZD\� WR� LPSURYH� \RXU� VNLOOV�� H[SDQG� \RXU�SURIHVVLRQDO�NQRZOHGJH��DQG�WKXV�FRQWULEXWH�PRUH�DW�ZRUN��
���(FRORJ\�
2QOLQH� HGXFDWLRQ� KDV� REYLRXV� SRVLWLYH� HIIHFW� RQ� WKH�HQYLURQPHQW��,W� PD\� QRW� EH� PHDVXUDEOH� QRZ�� EXW� LI� RQOLQH�HGXFDWLRQ� ODUJHO\� UHSODFHV� WUDGLWLRQDO� LQVWLWXWLRQV� LQ�WKH� QHDU� IXWXUH� LW� ZLOO� PHDQ� WKDW� OHVV� SDSHU� ZLOO� EH�XVHG� IRU� ERRNV� DQG� ZULWLQJ� PDWHULDO� DQG� IHZHU�FDPSXVHV�ZLOO�EH�EXLOW�ZKLOH�WKH�QXPEHU�RI�VWXGHQWV�DQG�HPSOR\HG�WHDFKHUV�ZLOO�RQO\�LQFUHDVH�UDGLFDOO\��
'LVDGYDQWDJHV�RI�2QOLQH�(GXFDWLRQ��'UDZEDFNV�WR�&RQVLGHU�
7KLV� DUWLFOH� UHYLHZV� WKH� PDLQ� GLVDGYDQWDJHV� RI� WKH�RQOLQH� HGXFDWLRQ��
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$V� RQOLQH� VHUYLFHV� LQ� JHQHUDO� DUH� UHYROXWLRQL]LQJ�,QWHUQHW� DFWLYLW\� DQG� WKH� EXVLQHVV� LQGXVWU\� ±�2QOLQH�(GXFDWLRQ�LV�EHFRPLQJ�LQFUHDVLQJO\�SRSXODU��
,W� LV�QRW�PHUHO\�D�QHZ�WUHQG�±� IRU�PDQ\�SHRSOH� LW� LV�WKH�RQO\�FRQYHQLHQW�ZD\�WR�DFTXLUH�HGXFDWLRQ��2QOLQH�HGXFDWLRQ�DOUHDG\�SURYLGHV�XQLTXH�QHZ�RSSRUWXQLWLHV�ZKLFK�KDGQ¶W�H[LVW�EHIRUH��
7KH� GLVWDQFH�RQOLQH� (GXFDWLRQ� KDV� QRW� FRPH� WR�UHSODFH� 7UDGLWLRQDO� (GXFDWLRQ� \HW�� 7KH� QXPEHU� RI�RQOLQH� XQLYHUVLWLHV� DQG� FROOHJHV� LV� VWLOO� UHODWLYHO\�VPDOO�DQG�WKHLU�VHUYLFHV�DUH�QRW�DV�ZHOO�HVWDEOLVKHG�DV�WKH�VHUYLFHV�RI�WUDGLWLRQDO�LQVWLWXWLRQV��
2QOLQH�(GXFDWLRQ�±�'LVDGYDQWDJHV�
7KH� IROORZLQJ� DUH� LWV� ��PDLQ� GUDZEDFNV� RQH�ZRXOG�ZDQW� WR� FRQVLGHU� ��
���+XPDQ�,QWHUDFWLRQ�
2QOLQH� FODVVHV� PHDQV� WKHUH� LV� QRW� OLYH�� IDFH�WR�IDFH�FODVVURRP� DQG� RIILFH� LQWHUDFWLRQ� EHWZHHQ� VWXGHQWV�DQG� WHDFKHUV�� )RU� PDQ\� WKLV� LV� KLJKO\� VLJQLILFDQW��&RQVXOWLQJ� OHFWXUHUV� LQ� SHUVRQ� DQG� EHLQJ� DEOH� WR�GLVFXVV�PDWWHUV�LQ�JURXSV��LQ�DQG�RXWVLGH�WKH�FODVV�LV��IRU� PDQ\�� DQ� LPSRUWDQW� PRWLYDWLRQDO� DFWLYLW\� DQG�OHDUQLQJ� VWUDWHJ\�� 0RUHRYHU�� IRU� PDQ\� SURJUDPV�LQWHUSHUVRQDO� FRPPXQLFDWLRQ� LV� FUXFLDO��EXW� LW� LV�QRW�HDV\� WR� VHULRXVO\� SUDFWLFH� RQOLQH��0DQ\� SHRSOH� DOVR�SUHIHU�WUDGLWLRQDO�FDPSXV�EDVHG�HGXFDWLRQ�VLPSO\�IRU�WKH� RQ�FDPSXV� DWPRVSKHUH� DQG� WKH� RSSRUWXQLW\� WR�PHHW� PDQ\� SHRSOH� WKHUH� IDFH�WR�IDFH� EHWZHHQ� DQG�GXULQJ� FODVV�� FRQIHUHQFHV�� FDPSXV� SDUWLHV�� FRQFHUWV��IDLUV��DQG�YDULRXV�FXOWXUDO�HYHQWV��
���6WXG\�0DWHULDOV�
2QOLQH� LQVWLWXWLRQV� SURYLGH� DOO� RU� PXFK� RI� WKHLU�PDWHULDO�RQOLQH��ZKLFK�PD\�EH�FRQYHQLHQW��VLQFH�\RX�KDYH� WR� EX\� DQG� SKRWRFRS\� OHVV�� %XW� ZKLOH� RQOLQH�LQIRUPDWLRQ� LQ� JHQHUDO� LV�� RI� FRXUVH�� H[WHQVLYH��DSSURYHG� DQG� WUXVWHG� VFKRODUO\�DFDGHPLF�PDWHULDO� LV�QRW�HDVLO\�WR�EH�IRXQG�RQOLQH��
7KH�UHVRXUFHV�RI�RQOLQH�XQLYHUVLWLHV�DQG�FROOHJHV�DUH�QRW�\HW�DV�H[WHQVLYH�DV�WKRVH�RI�WUDGLWLRQDO�LQVWLWXWLRQV�ZLWK� WKHLU� RQ�FDPSXV� OLEUDULHV� �DQG� WKH� SULYDWH�OLEUDULHV�RI�JHQHURXV� OHFWXUHUV�ZKR�ZLOO� DOZD\V� OHQG�\RX�WKDW�KDUG�WR�ILQG�ERRN�\RX�DEVROXWHO\�PXVW�KDYH�IRU�\RXU�SDSHU���
���1R�/DE�6HVVLRQV�

'HJUHHV� VFLHQFH�� HVSHFLDOO\� WKH� QDWXUDO� VFLHQFHV��UHTXLUH� ODE� KRXUV�� 2QOLQH� HGXFDWLRQ� DV� \HW� FDQQRW�SURYLGH� D� VXEVWLWXWH� IRU� DFWXDO� KDQGV�RQ� H[SHULHQFH�WKDW� VWXGHQWV� ILQG� LQ� WKH� ODEV� RQ� FDPSXV��6XFK�H[SHULHQFH� LV�FUXFLDO�LQ�JHQHUDO��DQG�LW� LV�RIWHQ�QRWHG� LQ� SDUWLFXODU� E\� HPSOR\HHV�� 2QH� UHDVRQ� ZK\�JUDGXDWHV�IURP�WUDGLWLRQDO�LQVWLWXWLRQV�DUH�SUHIHUUHG�LV�WKDW�WKH\�KDYH�H[WHQVLYH�DQG�UHOHYDQW�ODE�H[SHULHQFH��
���'LIILFXOWLHV�RI�6HOI�'LVFLSOLQH�
)RU� PDQ\� D� VLJQLILFDQW� DGYDQWDJH� RI� WUDGLWLRQDO�HGXFDWLRQ� LV� WKDW� LW� OHDYHV� OLWWOH� URRP� IRU�SURFUDVWLQDWLRQ��<RX�KDYH�WR�VKRZ�XS�RQ�FDPSXV�DQG�EH�LQ�FODVV��DQG�IRU�PDQ\�WKLV�LV�D�JUHDW�PRWLYDWLRQDO�DVSHFW�DQG�WKH�UHDVRQ�IRU�WKHLU�HYHQWXDO�VXFFHVV��:LWK�RQOLQH�HGXFDWLRQ�WKH�VWXGHQW�KDV�PXFK�PRUH�IUHHGRP��7KLV� FDQ� EH� ERWK� DQ� DGYDQWDJH� DQG� D� GLVDGYDQWDJH��)RU�PDQ\� LW� LV�D�GLVDGYDQWDJH�EHFDXVH� LW�HQFRXUDJHV�SURFUDVWLQDWLRQ�� 7KLV� OHDGV� HLWKHU� WR� XQQHFHVVDULO\�SURORQJHG� VWXGLHV� RU� HYHQ� IDLOXUH� WR� IXOILOO�UHTXLUHPHQWV�� VLPSO\� EHFDXVH� WKHUH� ZDV� WRR� PXFK�IUHHGRP��

�&RUUHVSRQGLQJ�$XWKRU��0RORXN�*KDULESDQDK��0DKDEDG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��0DKDEDG��,UDQ�&RUUHVSRQGLQJ�DXWKRU��IHUHVKWHK�����#\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����� %ROWRQH� �� VKDURQ�%DXHU� ��������'HYHORSLQJ�DQ� LQVWUXPHQW� WR� $QDO]H� WKH� DSSOLFDWLRQ� RI�DGXOW�OHDUQLQJ�SULQFLSOHV�WR�ZRUOG�ZLGH�ZHE�
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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���� &URVVILHOG��1��/�� �������0D\�-XQH���'LJLWDO�UHIHUHQFH�� WKH� QH[W� QHZ� IURQWLHU��/DWLWXGHV��������� 5HWULHYHG� -XO\� ���� ������ IURP�KWWS���QQOP�JRY�SVU�ODW�Y��Q��GLJLWDOUHI�KWPO����� 'RGGV�� 7��� 3HUUDWRQ�� +��� 	� <RXQJ�� 0����������2QH�\HDU
V�ZRUN��7KH� ,QWHUQDWLRQDO�([WHQVLRQ� &ROOHJH� ���������� &DPEULGJH��8.��,QWHUQDWLRQDO�([WHQVLRQ�&ROOHJH������ )DXOKDEHU�� &�� %�� �������� 'LVWDQFH� OHDUQLQJ�DQG� GLJLWDO� OLEUDULHV�� 7ZR� VLGH� RI� D� VLQJOH�FRLQ�� -RXUQDO� RI� WKH� $PHULFDQ� 6RFLHW\� IRU�,QIRUPDWLRQ�6FLHQFH���������������������� *DQGKL��6����������$FDGHPLF� OLEUDULDQV�DQG�GLVWDQFH� HGXFDWLRQ� FKDOOHQJHV� DQG�RSSRUWXQLWLHV�� 5HIHUHQFH� 	� 8VHU� 6HUYLFHV�4XDUWHUO\���������������������� *DUUHOV��0�� ��������'\QDPLF� UHODWLRQVKLSV��)LYH� FULWLFDO� HOHPHQWV� IRU� WHDFKLQJ� DW� D�GLVWDQFH�� )DFXOW\� 'HYHORSPHQW� 3DSHUV��$YDLODEOH� RQOLQH� DW�� ,QGLDQD� +LJKHU�(GXFDWLRQ� 7HOHFRPPXQLFDWLRQ� 6\VWHP��KWWS���ZZZ�LKHWV�RUJ�GLVWDQFHBHG�IGSDSHUV������JDUUHOV�KWP�O�������� *DUULVRQ��'��5���+��.DQXND���������%OHQGHG�OHDUQLQJ�� 8QFRYHULQJ� LWV� WUDQVIRUPDWLYH�SRWHQWLDO� LQ� KLJKHU� HGXFDWLRQ�� 7KH� ,QWHUQHW�DQG�+LJKHU�(GXFDWLRQ�������������������� *DUULVRQ�� 5��� 	� 9DXJKDQ�� 1�� ��������%OHQGHG� OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ��)UDPHZRUN��SULQFLSOHV��DQG�JXLGHOLQHV��6DQ�)UDQFLVFR��-RVVH\�%DVV������ *DUULVRQ��-��$���6FKDUGW��&���	�.RFKL��-��.���������� ZHE� ±� EDVHG� GLVWDQFH� FRXQWLQXLQJ�HGXFDWLRQ�� D� QHZ� ZD\� RI� WKLQNLQJ� IRU�VWXGHQWV� DQG� LQVWUXFWRUV�� %XOOHWLQ� RI� WKH�0HGLFDO� /LEUDU\� $VVRFLDWLRQ�� ������� ������������� *ULPHV��*����������+DSS\����WK�DQQLYHUVDU\�WR�GLVWDQFH�HGXFDWLRQ��5HWULHYHG�$XJXVW����������� IURP�KWWS���ZZZ�PDFXO�RUJ�QHZVOHWWHU������QRY�GHF����JRLQJ�KWPO����� +XVOHU��5��3����������'LJLWDO�OLEUDU\��FRQWHQW�SUHVHUYDWLRQ� LQ� GLJLWDO� ZRUOG�� '(6,'2&�
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