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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��$FFRUGLQJ� WR� WKH� LQIRUPDWLRQ� LQ� WKH�GHYHORSPHQW�RI�DQ\�VRFLHW\�VKRXOG�WDNH�KDOI�RI�WKH�ZRUOG�WR�SURJUHVV�XQWLO� WKH�QHFHVVDU\�FRRUGLQDWLRQ�DQG�V\QFKURQL]DWLRQ�JOREDO� GHYHORSPHQWV� VR� DV� WR� DFFHSW� WKH� GHVLJQ�VWUXFWXUH�RI�D�NQRZOHGJH�EDVHG�VRFLHW\�KDYH�D�VSHFLDO�SODFH� IRU� WKH� 8QLYHUVLW\� DQG� UHVSHFW� WKH� UROH� RI�HGXFDWLRQ� DQG� WHFKQRORJ\�ZDV� ,Q�GHVLJQLQJ� D�PRGHO�ZLWK�JOREDO�VWDQGDUGV�RI�G\QDPLVP�DQG�IOH[LELOLW\�DW�ILUVW�EH�QHFHVVDU\�WR�VHOHFW�D�VDPSOH�WKDW�WKH�IDFLOLWLHV�DQG�FRPPXQLFDWLRQV�QHHGHG�IRU�WKLV�SXUSRVH�SURYLGH�DFWLRQ� DQG� WKHQ� GHWHUPLQH� RSWLPDO� FRJQLWLYH�GHILFLHQFLHV�WKDQ�+DPPHWW�DQG�ZHDNQHVVHV�SXVK��
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1R� GRXEW� WKH� H[SHULHQFHV� RI� LPSOHPHQWLQJ� WKHVH�VWDQGDUGV�DQG�WR�GHYHORS�WURXEOHVKRRWLQJ�LQIRUPDWLRQ�XVLQJ� WHFKQRORJLFDO� WRROV� ZRXOG� EH� PXFK� PRUH�HFRQRPLFDO�� 7KDW� LI� ZH� GHYHORS� D� UDQJH� RI�LQIRUPDWLRQ�IURP�D�FLW\�XQLYHUVLW\�OHYHO�DQG�FRQGXFW�PRUH� VXFFHVVIXO� ZH
OO� EH� PRUH� DFFHSWDEOH� ZDV��%HFDXVH�WKH�XWLOL]DWLRQ�DQG�DSSOLFDWLRQ�WRROV�DQG�VWHS�XS�WKH�LQIRUPDWLRQ�WKH\
YH�EHHQ�VXFFHVVIXO��7KHUHIRUH�WKH�PRVW�LPSRUWDQW�ILUVW�VWHS�QHHGHG�WR�FRRUGLQDWH�DQG�V\QFKURQL]H� WHFKQRORJ\� HGXFDWLRQ� DQG� HGXFDWLRQDO�WHFKQRORJ\�VWDQGDUGV�DQG�FDSDELOLW\� LQ� WKH�KLJK�XVHU�DFFHSWDELOLW\�RI�WKH�ZRUOG�LV�DOVR�HQMR\HG���'HILQLWLRQ�RI�GLVWDQFH�OHDUQLQJ�LQ�GLVWDQFH�HGXFDWLRQ�WHDFKHUV�RIWHQ�DUH�VHSDUDWH�DQG�FRPSUHKHQVLYH��3UHSDUDWLRQ�RI�HGXFDWLRQDO�PDWHULDOV��VXSSRUWLQJ� OHDUQHUV� XQGHU� WKH� VXSHUYLVLRQ� RI� D�WUDLQLQJ� FHQWHU� WDNHV� SODFH� DOPRVW� QHYHU� GR� DV� D�JURXS� DUH� QRW� )RU� VHUYLFHV� WR� HGXFDWLRQ� DQG�HOHFWURQLF� OHDUQLQJ� DLGV� VXFK� DV� SULQWHG� PDWHULDOV��FRPSXWHUV�DQG�WKH�,QWHUQHW�UHO\�RQ��$QRWKHU� ORRN�DW� WKH�HGXFDWLRQDO� V\VWHP�RI�D�QHZ�H�EXVLQHVV�DQG�DUWLVWLF�DQG�LV�D�FRPSUHKHQVLYH�VROXWLRQ�WR�WKH�LQVWLWXWLRQV�WKDW�ZDQW�WR�PRYH�LQ�WKH�GLUHFWLRQ�WKDW� WHFKQRORJ\� DQG� FKDQJH� WKHLU� WHDFKLQJ�PHWKRGV�DQG� HQYLURQPHQWV� DUH� SRVVLEOH� WR� DFKLHYH� WKH� QHZ�HGXFDWLRQDO�DSSURDFK�SURYLGHV�
%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���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����
.H\�IDFWRUV�LQ�WKH�SURFHVV�RI�GLVWDQFH�HGXFDWLRQ���WKH�SURFHVV�RI�UHPRWH�WUDLQLQJ��WKH�IROORZLQJ�IDFWRUV�FRQWULEXWH��� 6WXGHQWV��5HJDUGOHVV� RI� HGXFDWLRQDO� FRQWHQW�� UROH� DQG� PDLQ�HOHPHQW� LQ� WKH� OHDUQLQJ� SURFHVV� VWXGHQWV� DUH�UHVSRQVLEOH���� &RDFKHV�DQG�7HDFKHUV���6XFFHVV�GHSHQGV�RQ�D�ORW�RI�HGXFDWLRQDO�DFWLYLWLHV�WKH�DELOLW\�� VNLOOV� DQG� NQRZOHGJH� DUH� WKH� FRDFKHV� DQG�SURIHVVRUV���� )DFLOLWDWRUV�RI�FRPPXQLFDWLRQ��)DFLOLWDWRU�EDVHV��DV�WKH�EULGJH�EHWZHHQ�VWXGHQWV�DQG�PHQWRUV�DUH��0XVW�EDVH�H[SHFWDWLRQV�RI�WHDFKHUV�DQG�
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HGXFDWLRQDO� QHHGV� RI� VWXGHQWV� DQG� VHUYLFH�FRRUGLQDWLRQ�DQG�FRPPXQLFDWLRQ�WR�FUHDWH���� 6XSSRUW�VWDII���2QH�RI�WKH�LPSRUWDQW�SLOODUV�RI�DQ\�GHYHORSPHQW�RI�GLVWDQFH�HGXFDWLRQ�SURJUDPV��E\�GHYHORSPHQW�JURXS�ILQGV�� 2SHUDWLRQDO� VXSSRUW� VWDII� VXFK� DV� VWXGHQW�UHJLVWUDWLRQ�� FRS\� DQG� GLVWULEXWH� WKHLU� UHVRXUFHV��RUGHU� WH[WERRNV�� VHFXULW\� DQG� FRS\ULJKW�� DQG� DUH�UHVSRQVLEOH�IRU�WKH�UHSRUW���� 0DQDJHPHQW���7KH�JURXS�GHFLVLRQ�PDNHUV��EXLOGHUV�DQG�MXGJHV�DUH�FRQVLGHUHG� WR� EH� HGXFDWLRQDO� DQG� VKRXOG� EH�FRQVLGHUHG� DPRQJ� WKH� IDFWRUV� DERYH�� HVWDEOLVK� WKH�FRUUHFW�UHODWLRQVKLS�IRUPDWLRQ��

: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�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��ORFN�VPLWLQJ��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� $PHULFDQV� KDYH� VWXGLHG� DW� '(7&� PHPEHU�LQVWLWXWLRQV��LQFOXGLQJ�)UDQNOLQ�'��5RRVHYHOW��:DOWHU�3�� &KU\VOHU�� :DOWHU� &URQNLWH�� %DUU\� *ROGZDWHU��&KDUOHV�6FKXO]��DQG�PDQ\�RWKHU�GLVWLQJXLVKHG�DOXPQL�RI�'(7&�PHPEHUV��8QOLNH�PRVW� GLVWDQFH� HGXFDWLRQ�FRXUVHV� RIIHUHG� E\� WUDGLWLRQDO� FROOHJHV� DQG�XQLYHUVLWLHV�WKDW�DUH�VHPHVWHU�DQG�FODVVURRP�RULHQWHG��ZLWK�FRXUVHV�RIIHUHG�E\�PRVW�RI�WKH�'(7&�DFFUHGLWHG�LQVWLWXWLRQV� \RX� FDQ� VWXG\� DQ\� WLPH� DQG� DQ\ZKHUH��'LVWDQFH� HGXFDWLRQ� LV� HVSHFLDOO\� VXLWHG� IRU� EXV\�SHRSOH� ZKR� ZLVK� WR� LQFUHDVH� WKHLU� NQRZOHGJH� DQG�VNLOOV�ZLWKRXW�JLYLQJ�XS� WKHLU� MREV�� OHDYLQJ�KRPH��RU�ORVLQJ� LQFRPH�� <RX� OHDUQ� ZKLOH� \RX� HDUQ�� 0DQ\�FRXUVHV�SURYLGH�FRPSOHWH�YRFDWLRQDO�WUDLQLQJ��RWKHUV�SUHSDUH� \RX� IRU� XSJUDGLQJ� LQ� \RXU� SUHVHQW� MRE��ZLWKRXW�ORVLQJ�ZDJHV��H[SHULHQFH�RU�VHQLRULW\��
�
:KDW�LV�'LVWDQFH�/HDUQLQJ��'HILQLWLRQ�RI�'LVWDQFH�/HDUQLQJ"�
'LVWDQFH�HGXFDWLRQ�RU�GLVWDQFH�OHDUQLQJ�LV�D�PRGH�RU�HGXFDWLRQ� ZKLFK� SURYLGHV� LWV� VHUYLFH� RQOLQH�� YLD�VSHFLDOO\� GHVLJQHG� ,QWHUQHW� DSSOLFDWLRQV� �FDOOHG� H�/HDUQLQJ�VRIWZDUH�DSSOLFDWLRQ���WR�LQGLYLGXDO�VWXGHQWV�ZKR�VWXG\�IURP�KRPH�RU�DQ\�RWKHU�FRQYHQLHQW�SODFH�RI� WKHLU� FKRLFH�� DV� ORQJ� DV� LW� KDV� DQ� ,QWHUQHW�FRQQHFWLRQ�� ,W� LV� FDOOHG� GLVWDQFH� OHDUQLQJ�� EHFDXVH�VWXGHQWV� FDQ� OHDUQ� ³DW� D� GLVWDQFH´�� L�H�� ZLWKRXW� WKH�QHHG�WR�FRPPXWH�WR�UHPRWH�FDPSXVHV�DQG�EH�SUHVHQW�GXULQJ� FODVVHV� LQ� SHUVRQ� ±� 'LVWDQFH� VWXGHQWV� VWXG\�IURP�KRPH��YLD�FRPSXWHUV��
7KH�'LVWDQFH�/HDUQLQJ�0DLQ�$VSHFWV�
/HW�XV�GHILQH�DQG�FRQVLGHU�VRPH�IHDWXUHV�LW�SURYLGHV��
���1R�3K\VLFDO�DWWHQGDQFH� 7KH�WUDGLWLRQDO�PRGHO�RI�HGXFDWLRQ� UHTXLUHV� UHJXODU� SK\VLFDO� DWWHQGDQFH� LQ�FODVVHV� LQ� D� VSHFLILF� JHRJUDSKLFDOO\� ORFDWHG� FDPSXV��7KLV�KDV�DOZD\V�EHHQ�ERWK�D�VRXUFH�RI�LQWHUHVW�DQG�D�VRXUFH� RI� GLIILFXOWLHV� IRU� PDQ\� VWXGHQWV�� ,W� UHTXLUHV�VWULFW� DWWHQGDQFH� GXULQJ� WKH� GD\� RQO\� DQG� HQWDLOV�WUDYHO�H[SHQVHV�DQG�WLPH�VSHQW�FRPPXWLQJ�LQVWHDG�RI�VWXG\LQJ��
7KH� GLVWDQFH� OHDUQLQJ� PRGHO� HOLPLQDWHV� SK\VLFDO�FDPSXVHV�� HOLPLQDWLQJ� WKH� QHHG� WR� ZDVWH� WLPH� DQG�PRQH\� RQ� WUDYHO�� ,W� DOORZV� VWXGHQWV� WR� WDNH� FRXUVHV�GXULQJ� LQGLYLGXDOO\� VFKHGXOHG� KRXUV� LQ� DQ\� WLPH� RI�
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GD\� RU� QLJKW�� ,W� PHDQV�� IXUWKHUPRUH�� WKDQ� QRZ� LW� LV�SRVVLEOH� WR� DWWHQG� DQ\� LQVWLWXWLRQ�� UHJDUGOHVV�RI�KRZ�³ZKHUH´� LW� LV� ORFDWHG� JHRJUDSKLFDOO\� ±� DOO� RQOLQH�LQVWLWXWLRQV� DUH� ORFDWHG� RQOLQH� DQG� DGPLW� VWXGHQWV�IURP�DQ\�FRXQWU\��QR�PDWWHU�KRZ�UHPRWH��,W�VKRXOG�EH�QRWHG�WKDW�VRPH�RQOLQH�HGXFDWLRQ�SURJUDPV�GR�UHTXLUH�RFFDVLRQDO�SK\VLFDO�DWWHQGDQFH�RQ�VSHFLDOO\�GHVLJQHG�VLWHV��PRVW�RIWHQ�IRU�WKH�SXUSRVH�RI�WDNLQJ�DQ�H[DP��
���+LJK�4XDOLW\�(GXFDWLRQ� $�YHU\�LPSRUWDQW�SRLQW�WR� EH� DZDUH� RI� LV� WKDW� 'LVWDQFH� /HDUQLQJ� EHFRPHV�LQFUHDVLQJO\� UHFRJQL]HG� DV� KLJK�TXDOLW\� HGXFDWLRQ��7KDW� LV�� LW� LV� QRW� VLPSO\� D� SRRU� VXEVWLWXWH� WR� WKH�WUDGLWLRQDO�PRGHO��EXW�YHU\�YDOLG�RSWLRQ�IRU�DQ\RQH�WR�WDNH��
���+XPDQ� LQWHUDFWLRQV� 'LVWDQFH� /HDUQLQJ� LV� RIWHQ�FULWLFL]HG�IRU� LWV�ODFN�RI�UHDO�KXPDQ�LQWHUDFWLRQV��EXW�PRUH� DQG� PRUH� FRXUVHV� DUH� RIIHUHG� XVLQJ� UHDO�WLPH�OLYH� YLGHR� OHFWXUHV�� LQ� DGGLWLRQ� WR� HPDLO�� FKDW��PHVVDJH�ERDUGV��DQG�IRUXPV�IRU�FRPPXQLFDWLRQ��
���0XOWLPHGLD� ,Q�DGGLWLRQ��RQOLQH�FRXUVHV�DOORZ�XVHV�RI� PXOWLPHGLD� ZKLFK� DUH� LPSRVVLEOH� LQ� WUDGLWLRQDO�FODVVHV��
���&RQWLQXHV�(GXFDWLRQ�±�2U�DGXOW�(GXFDWLRQ� 7KH�VHJPHQWV�RI�VRFLHW\�FXUUHQWO\�PRVW�HQWKXVLDVWLF�DERXW�RQOLQH� HGXFDWLRQ� DUH� SULPDULO\� DGXOWV�ZKR�ZRUN� IXOO�WLPH�DQG�SDUHQWV��7XLWLRQ�DUH� HLWKHU�D� OLWWOH� ORZHU�RU�FRPSDWLEOH�IRU�WKRVH�IRU�WUDGLWLRQDO�HGXFDWLRQ��
�&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� (QYLURQPHQW�� 'DPDYDQG� %UDQFK��,VODPLF�$]DG�8QLYHUVLW\��'DPDYDQG��,UDQ��(�PDLO��DEHGL���#\DKRR�FRP�
�

5HIHUHQFHV��
��� $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����
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��� $QDQ\PRXV� �������� KLVWRU\� RI� GLVWDQFH�HGXFDWLRQ� DQG� WUDLQLQJ� FRXQFLO� ���� \HDUV���'LVWDQFH� HGXFDWLRQ� DQG� WUDLQLQJ� FRXQFLO�ZDVKLQJWRQ����� %DUURQ��'���������'LVWDQFH�HGXFDWLRQ�LQ�QRUWK�$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����� )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������������������

���� +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�$XVWUDODVLDQ� LQIRUPDWLRQ� RQOLQH� 	� RQ� GLVF�FRQIHUHQFH�DQG�H[KLELWLRQ����� 0RRUH��0���HG������������+DQGERRN�RI�GLVWDQFH�HGXFDWLRQ�� 1HZ� -HUVH\�� /DZUHQFH� (UOEDXP�$VVRFLDWHV������ 2OLYHU�� 0��� 	� 7ULJZHOO�� .�� �������� &DQ�EOHQGHG� OHDUQLQJ� EH� UHGHHPHG"� (OHDUQLQJ�� ������������������ 3DUURWW�� 6�� �������� )XWXUH� OHDUQLQJ�� 'LVWDQFH�HGXFDWLRQ�LQ�FRPPXQLW\�FROOHJHV��(5,&�'LJHVW������� /RV� $QJHOHV�� &$�� (5,&� &OHDULQJKRXVH�RQ�&RPPXQLW\�&ROOHJHV��('�������������� 5LQWDOD�� -�� �������� &RPSXWHU� WHFKQRORJ\� LQ�KLJKHU� HGXFDWLRQ�� $Q� H[SHULPHQW�� QRW� D�VROXWLRQ�� 4XHVW�� ������� ��������� (-� ���� ����5RPLV]RZVNL��$����������7HOHFRPPXQLFDWLRQV�DQG� GLVWDQFH� HGXFDWLRQ�� (5,&� 'LJHVW� ������6\UDFXVH�� 1<�� (5,&� &OHDULQJKRXVH� RQ�,QIRUPDWLRQ�5HVRXUFHV��('�������������� 6W�� 3LHUUH�� 3�� �������� 'LVWDQFH� OHDUQLQJ� LQ�SK\VLFDO� HGXFDWLRQ� WHDFKHU� HGXFDWLRQ�� 4XHVW������������������(-����������
�
����������


