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�$EVWUDFW��'LVWDQFH�HGXFDWLRQ�FDQ�EH�XVHG�IRU�VRPH�DVSHFWV�RI�PRVW�GLVFLSOLQHV��)RU�H[DPSOH��VHYHUDO�LQVWLWXWLRQV�RI�KLJKHU� HGXFDWLRQ� DOUHDG\�KDYH�GHYHORSHG� FHUWLILFDWH�SURJUDPV��XQGHUJUDGXDWH�SURJUDPV�� DQG�JUDGXDWH�SURJUDPV� LQ�KHDOWK� DQG� SK\VLFDO� HGXFDWLRQ� WKDW� DUH� GHOLYHUHG� XVLQJ� GLVWDQFH� HGXFDWLRQ� PHWKRGV�� (DVWHUQ� 2UHJRQ� 8QLYHUVLW\��(PSRULD�6WDWH�8QLYHUVLW\��.XW]WRZQ�8QLYHUVLW\��/D6DOOH�8QLYHUVLW\�� WKH�0HGLFDO�&ROOHJH�RI�:LVFRQVLQ��8QLYHUVLW\�RI�:LVFRQVLQ�DW�6WHYHQV�3RLQW��DQG�9LUJLQLD�7HFK�DUH�DPRQJ�LQVWLWXWLRQV� LQWHJUDWLQJ�GLVWDQFH� WHFKQRORJ\�LQWR�WKHLU�SK\VLFDO�HGXFDWLRQ�SURJUDPV'LVWDQFH�HGXFDWLRQ� LV�HGXFDWLRQ�GHVLJQHG� IRU� OHDUQHUV�ZKR� OLYH�DW� D�GLVWDQFH�IURP�WKH�WHDFKLQJ�LQVWLWXWLRQ�RU�HGXFDWLRQ�SURYLGHU��,W�LV�WKH�HQUROOPHQW�DQG�VWXG\�ZLWK�DQ�HGXFDWLRQDO�LQVWLWXWLRQ�WKDW�SURYLGHV�RUJDQL]HG��IRUPDO� OHDUQLQJ�RSSRUWXQLWLHV�IRU�VWXGHQWV��3UHVHQWHG�LQ�D�VHTXHQWLDO�DQG�ORJLFDO�RUGHU��WKH�LQVWUXFWLRQ�LV�RIIHUHG�ZKROO\�RU�SULPDULO\�E\�GLVWDQFH�VWXG\��WKURXJK�YLUWXDOO\�DQ\�PHGLD���>0HKGL�1D]DUSRXU��0RMWDED�6DGLJKL�DQG��0HKUDQ�%R]RUJPDQHVK��$VVHVVLQJ�6LPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�'LVWDQFH�(GXFDWLRQ�DQG�H�OHDUQLQJ��1HZ�<RUN�6FLHQFH�-RXUQDO������������������@���,661��������������KWWS���ZZZ�VFLHQFHSXE�QHW�QHZ\RUN�
.H\ZRUGV��'LVWDQFH�(GXFDWLRQ��(�OHDUQLQJ�
�
,QWURGXFWLRQ�'LVWDQFH� HGXFDWLRQ� LQ�$PHULFD�DQG� IRU� WKH� ILUVW� WLPH�DW� WKH�8QLYHUVLW\� RI� ,OOLQRLV�9HVOLQ�ZDV� LPSOHPHQWHG�LQ� ������ ,Q� ������ XQLYHUVLW\� HGXFDWLRQ� WKURXJK�FRUUHVSRQGHQFH�� IDFH� EHFDPH� PRUH� SXEOLF�� 1DWLRQDO�$VVRFLDWLRQ�RI�+RPH�(GXFDWLRQ� LQ������ DQG� OHG� WKH�HVWDEOLVKPHQW� RI� GLVWDQFH� HGXFDWLRQ� DQG� UHODWHG�SURJUDPV� LQ� XQLYHUVLWLHV� DQG� VFKRROV�� DQG� PRUH�LPSRUWDQW� DVSHFW� WR� ILQG� GULYHUV�� (GXFDWLRQ� LQ� �����LQYHQWHG�WKH�UDGLR�DQG�79�DSSHDUDQFH�LQ������OHG�WR�LPSRUWDQW�QHZ�WHFKQLTXHV�LQ�FRPPXQLFDWLRQV�WKDW�WKH�QDWXUH�RI� WKH�ILHOG�RI�GLVWDQFH�HGXFDWLRQ�DOVR�FUHDWHG�GUDPDWLF�FKDQJHV��7UDLQHUV� XVLQJ� WKHVH� QHZ� WHFKQRORJLHV� ZHUH�VXFFHVVIXO� HGXFDWLRQDO� SURJUDPV� WR� PLOOLRQV� VHHN�OHDUQLQJ� RSSRUWXQLWLHV� DQG� WKHUHE\� UHDFK� RXW� WR� WKH�HGXFDWLRQDO� VSDFHV�� WUDLQLQJ� FHQWHUV� WR� H[SDQG��:LWK�WKH�GHYHORSPHQW�RI�ORQJ�GLVWDQFH�WHOHSKRQH�V\VWHP�LQ�WKH� HDUO\� WZHQWLHWK� FHQWXU\� PHWKRG� RI� FDSDFLW\� DQG�GLVWDQFH� OHDUQLQJ� PHWKRGV� IRU� VWXGHQWV� WR� DFFHVV�HGXFDWLRQDO� RSSRUWXQLWLHV� LQ� WKH� ZRUOG� LQFUHDVHG�7UDQVODWLRQ�� %XW� XQWLO� WKH� LQYHQWLRQ� RI� PRELOH� WHOH�FRQIHUHQFH�HYHU�LQ�WKH����DQG����DQG�WKH�PDLQ�UROH�LQ�WKH� FRQFHSW� RI� GLVWDQFH� HGXFDWLRQ� GLG� QRW� SOD\��7HOHPHWU\� V\VWHP�� DOORZLQJ� IRU� WHDFKHUV� FRQIHUHQFH�SURYLGHG� WKDW� ZLWKRXW� WKH� VOLJKWHVW� GHOD\� DW� D� WLPH�ZKHQ� \RXU� VWXGHQWV� FDQ� OLVWHQ� WR� WKHP� WDON� DQG�VRPHWLPHV�WKH\�VHH���
([SDQVLRQ�RI�FRPSXWHU�QHWZRUNV� LQ� WKH�GHFDGH������DQG� FRQQHFW� PLOOLRQV� RI� SHRSOH� WKURXJK� OLQHV� WR� WKH�WHOHSKRQH� QHWZRUNV� PDGH� LW� SRVVLEOH� WR� VLPSO\�

GLVWDQFH� OHDUQLQJ� YLD� FRPSXWHUV� DQG� FRPSXWHU�FRQIHUHQFHV� DURXQG� WKH� ZRUOG� LV� SRVVLEOH� �D�� DQG�7RGD\�ZLWK�WKH�GHYHORSPHQW�RI�FRQWURO�WHFKQRORJ\�LQ�VFLHQFH�DQG�WHFKQRORJ\�DURXQG�WKH�ZRUOG�DUH��'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�
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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\���
.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�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��

)2506�2)�',67$1&(�('8&$7,21�,Q�LWV�RULJLQDO�IRUP��WHDFKHUV�XVLQJ�GLVWDQFH�HGXFDWLRQ�WUDYHOHG� WR� UHPRWH� VLWHV� DQG� WDXJKW� D� FODVV�� RU�FRUUHVSRQGHG�ZLWK� VWXGHQWV� WKURXJK�PDLO�� WHOHSKRQH��RU� ID[� PDFKLQH�� ,QGLYLGXDOL]HG� VWXG\� KDV� EHHQ� D�
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PHWKRG�RI�UHDFKLQJ�WKH�UHPRWH�VWXGHQW�IRU�VRPH�WLPH��'HWDLOHG� FRXUVH� LQVWUXFWLRQV� DUH� VHQW� WR� WKH� OHDUQHU�ZKR� SHUIRUPV� WKH� DVVLJQHG� WDVNV� DQG� UHWXUQV� WKH�FRPSOHWHG� ZRUN� WR� WKH� WHDFKHU� IRU� HYDOXDWLRQ� DQG�UHDVVLJQPHQW�LI�QHFHVVDU\���7HFKQRORJ\� KDV� UDLVHG� WKH� TXDOLW\� RI� LQGLYLGXDOL]HG�GLVWDQFH� LQVWUXFWLRQ�� 7KH� XVH� RI� YDULRXV� IRUPV� RI�HOHFWURQLF� PHGLD� LQFUHDVHV� WLPH� HIIHFWLYHQHVV� DQG�LPSURYHV� WKH� GHOLYHU\� RI� LQIRUPDWLRQ�� 9LGHR�� DXGLR��DQG� FRPSXWHU�EDVHG� DSSOLFDWLRQV� PD\� HQKDQFH� WKH�SURGXFW� UHFHLYHG� E\� WKH� LQGHSHQGHQW� OHDUQHU��(OHFWURQLF� GHOLYHU\� FDQ� RFFXU� XVLQJ� V\QFKURQRXV�FRPPXQLFDWLRQ�� LQ� ZKLFK� FODVV� PHPEHUV� SDUWLFLSDWH�DW� WKH� VDPH� WLPH�� RU� DV\QFKURQRXV� FRPPXQLFDWLRQ�ZKHUH� SDUWLFLSDQWV� DUH� VHSDUDWHG� E\� WLPH��5RPLV]RZVNL����������9LGHR�DXGLR� PRGHOV� RI� GLVWDQFH� HGXFDWLRQ� LQFOXGH�EURDGFDVW� WHOHYLVLRQ�� FDEOH� WHOHYLVLRQ�� VDWHOOLWH��PLFURZDYH�� ILEHU� RSWLFV�� DQG� DXGLR� JUDSKLFV�� 7KH�PRVW� ZLGHO\� XVHG� IRUPDW� LV� EURDGFDVW� DQG� FDEOH�WHOHYLVLRQ��3DUURWW���������+RZHYHU��GHYHORSPHQWV�LQ�VDWHOOLWH�DQG� ILEHU�RSWLF�V\VWHPV�KDYH�SURGXFHG�RWKHU�VXFFHVVIXO� SURJUDPV�� 7KH� LQWHUDFWLYH� FDSDELOLW\� RI�PDQ\� RI� WKHVH� QHWZRUNV� KDV� SURGXFHG� D� GLVWDQFH�FODVVURRP� WKDW� LV� QHDUO\� LGHQWLFDO� WR� D� UHJXODU�FODVVURRP�� 7HDFKHUV� DQG� VWXGHQWV� FDQ� LQWHUDFW�WKURXJK�ERWK�WZR�ZD\�YLGHR�DQG�RQH�ZD\�YLGHR�ZLWK�WZR�ZD\� DXGLR� V\VWHPV�� 7KH� UHFHQW� GHYHORSPHQW� RI�'HVNWRS� 9LGHR� &RQIHUHQFLQJ� �'9&�� ZKLFK� EULQJV�LQWHUDFWLYH�YLGHR�FDSDELOLW\� WR� WKH�GHVNWRS�FRPSXWHU��IXUWKHU�HQKDQFHV�OHDUQLQJ�RSSRUWXQLWLHV���7KH� OLQNLQJ� RI� FRPSXWHU� WHFKQRORJ\� WKURXJK� WKH�XVH�RI� WKH� ,QWHUQHW� RU� &'�520� ZLWK� WHOHYLVLRQ�WUDQVPLVVLRQ�SURYLGHV�D�SRWHQWLDOO\�QHZ�GLPHQVLRQ�WR�GLVWDQFH�HGXFDWLRQ��7KLV�WHFKQLTXH�FDQ�OLQN�XQLYHUVLW\�SURIHVVRUV� WR� KLJK� VFKRRO� WHDFKHUV�� RU� WR� SK\VLFDOO\�GLVDEOHG� VWXGHQWV�� LQ� D� GLVWDQFH� VHWWLQJ� �0F/HDQ����������$QRWKHU� IRUP� RI� LQWHUDFWLRQ� LV� WKH� XVH� RI� FRPSXWHU�FRQIHUHQFLQJ�� 7KLV� PHWKRG� XWLOL]HV� DV\QFKURQRXV�FRPPXQLFDWLRQ�LQ�VXFK�IRUPV�DV�DQ�H�PDLO�OLVW�JURXS��DQ� ,QWHUQHW� GLVFXVVLRQ� JURXS�� RU� RWKHU� W\SHV� RI�FRQIHUHQFLQJ� VRIWZDUH�� $V\QFKURQRXV� PHWKRGV� RI�FRPPXQLFDWLRQ� DUH� HVSHFLDOO\� DSSHDOLQJ� WR� WKH�OHDUQHU� ZKR� KDV� GLIILFXOW\� VFKHGXOLQJ� VSHFLILF� WLPH��DQG�SODFH�ERXQG�FRXUVH�ZRUN���
�+DYH� \RX� EHHQ� ZRQGHULQJ� DERXW� 'LVWDQFH�(GXFDWLRQ"�'LVWDQFH� (GXFDWLRQ� LPSOLHV� WKH� SURYLVLRQ� RI�HGXFDWLRQDO� VHUYLFHV� WR� VWXGHQWV� ZKR� DUH� QRW�SK\VLFDOO\� SUHVHQW�� 3XW� PRUH� VLPSO\�� LWV� HGXFDWLRQDO�FRXUVHV�� ZKHWKHU� VKRUW�WHUP� SURJUDPV� JUDQWLQJ� D�VSHFLILF� FHUWLILFDWLRQ� RU� FRPSOHWH� DFDGHPLF� GHJUHHV��ZKLFK� DUH� GHOLYHUHG� RQOLQH� RU� YLD� RWKHU� PHGLD�� OLNH�

79� DQG� 9&5�� &'V�� DXGLR� WDSHV�� RU� PDLOHG� SULQW�PDWHULDO��
:KDW�'LVWDQFH�(GXFDWLRQ�LV�DOO�DERXW"�7KH� PDLQ� DVSHFWV� RI� 'LVWDQFH� (GXFDWLRQ� DUH� DV�IROORZV�����*HRJUDSK\� 7KH�SRLQW�RI�'LVWDQFH�(GXFDWLRQ�LV�WR�HGXFDWH� GHVSLWH� JHRJUDSKLFDO� GLIIHUHQFHV�� 2QOLQH�HGXFDWLRQ� HIIHFWLYHO\� DEROLVKHV� JHRJUDSKLFDO� DV� ZHOO�DV� WLPH� GLIIHUHQFHV�� DOORZLQJ� DQ� XQSUHFHGHQWHG�QXPEHU� RI� VWXGHQWV� IURP�DOO� RYHU� WKH�ZRUOG� WR� VWXG\�LQ�DQ�LQVWLWXWLRQ��DW�DQ\�WLPH�RI�GD\��
��� :K\� KLJKHU� HGXFDWLRQ� DQG� :K\� WDNH� LW� IURP�'LVWDQFH� 7KH� ZRUOG� RI� WRGD\� UHTXLUHV� DGYDQFHG��HGXFDWLRQ�� 1RZDGD\V�� DGYDQFHG� GHJUHHV� DUH� WKH�VWDQGDUG� ±� +DYLQJ� PRUH� WKDQ� RQH� HGXFDWLRQ� LV� QRW�H[WUDRUGLQDU\� EXW� VRPHWLPHV� D�PXVW��)RUHLJQ� VWXGLHV�DUH�DOVR�FRPPRQ��:LWK� WKH� LQFUHDVHG� SHQHWUDWLRQ� RI� WKH� ,QWHUQHW��'LVWDQFH� (GXFDWLRQ�� RIIHULQJ� DQ\WKLQJ� IURP�LQGLYLGXDO� FODVVHV� WR� FRPSOHWH� GRFWRUDO� GHJUHHV�RQOLQH�� LV� D� QDWXUDO� GHYHORSPHQW� RI� PRGHUQ�HGXFDWLRQDO�SURFHVVHV�DQG�UHTXLUHPHQWV�����'LVWDQFH�(GXFDWLRQ�DV�ZH�NQRZ�LW�WRGD\� ,W� LV�D�ZHE�EDVHG� HGXFDWLRQ� GHYHORSHG� XVLQJ� H�/HDUQLQJ�VRIWZDUH� WRROV� DQG� RWKHU� GLVWDQFH�FRPPXQLFDWLRQ�PHDQV��:LWK� LQFUHDVLQJ� UHOLDQFH� RQ� LQIRUPDWLRQ�� WKH�GHPDQG� IRU� EHWWHU� DQG� IDVWHU� HGXFDWLRQ� JUHZ� DQG�EURXJKW�DERXW�WKH�,QWHUQHW�����:KR�8VHV�'LVWDQFH�(GXFDWLRQ" 0RUH� DQG�PRUH�SHRSOH� DFTXLUH� KLJKHU� HGXFDWLRQ�� (YHQ� SURIHVVLRQDOV�ZLWK� IXOO�WLPH� FDUHHUV� DFTXLUH� QHZ� GHJUHHV�� ZLWKRXW�FKDQJH�RI�SDFH�DW�ZRUN��'LVWDQFH�HGXFDWLRQ�LV�SHUIHFW�IRU�WKH�0LOLWDU\�DQG�IRU�VRFLDO�LQVWLWXWLRQV�RI�DOO�NLQGV��3DUHQWV� FDQ� QRZ� FRPELQH� KLJKHU� HGXFDWLRQ� ZLWK�IDPLO\��)RUHLJQ�HGXFDWLRQ�KDV�QHYHU�EHHQ�HDVLHU�±�DOO�LW�WDNHV�QRZ�LV�WR�ORJ�RQ��'LVWDQFH�(GXFDWLRQ�UHDFKHV�RXW�WR�DOO� WKRVH�VHJPHQWV�RI� SRSXODWLRQ� ZKLFK� RQO\� D� GHFDGH� RU� VR� DJR� ZHUH�DOPRVW�FRPSOHWHO\�QHJOHFWHG�E\�HGXFDWLRQDO�V\VWHPV��,Q� WKH� QHDUHVW� IXWXUH� FXOWXUDO�� HGXFDWLRQDO�� FRUSRUDWH�GLYHUVLW\�ZLOO�UHDFK�QHYHU�EHIRUH�VHHQ�SHDNV��'LVWDQFH�HGXFDWLRQ�LV�DQ\�W\SH�RI�VFKRROLQJ�WKDW�WDNHV�SODFH� DZD\� IURP� D� SK\VLFDO� FDPSXV�� 'LVWDQFH�HGXFDWLRQ�LV�DOVR�NQRZQ�DV���x GLVWDQFH�OHDUQLQJ��x YLUWXDO�OHDUQLQJ��x RQOLQH�OHDUQLQJ��x H�OHDUQLQJ��x RQOLQH�HGXFDWLRQ��x ZHE�EDVHG�WUDLQLQJ�
�&RQFOXVLRQ��'LVWDQFH�OHDUQLQJ�LV�H[SDQGLQJ�DQG�H[DPSOHV�RI�LW�DUH�LQFUHDVLQJ� GUDPDWLFDOO\�� )HZHU� WKDQ� ��� VWDWHV� ZHUH�XVLQJ� GLVWDQFH� OHDUQLQJ� LQ� ������ WRGD\�� YLUWXDOO\� DOO�
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VWDWHV�KDYH�DQ�LQWHUHVW�RU�HIIRUW�LQ�GLVWDQFH�HGXFDWLRQ��'LVWDQFH� OHDUQLQJ� V\VWHPV� FRQQHFW� WKH� WHDFKHU� ZLWK�WKH�VWXGHQWV�ZKHQ�SK\VLFDO�IDFH�WR�IDFH�LQWHUDFWLRQ� LV�QRW� SRVVLEOH�� 7HOHFRPPXQLFDWLRQV� V\VWHPV� FDUU\�LQVWUXFWLRQ�� PRYLQJ� LQIRUPDWLRQ� LQVWHDG� RI� SHRSOH��7KH�WHFKQRORJ\�DW�GLVWDQW�ORFDWLRQV�DUH�LPSRUWDQW�DQG�DIIHFW� KRZ� LQWHUDFWLRQ� WDNHV� SODFH��ZKDW� LQIRUPDWLRQ�UHVRXUFHV� DUH� XVHG�� DQG� KRZ� HIIHFWLYH� WKH� V\VWHP� LV�OLNHO\�WR�EH��7HFKQRORJ\� WUDQVSRUWV� LQIRUPDWLRQ�� QRW� SHRSOH��'LVWDQFHV�EHWZHHQ� WHDFKHUV� DQG� VWXGHQWV� DUH�EULGJHG�ZLWK� DQ� DUUD\� RI� IDPLOLDU� WHFKQRORJ\� DV�ZHOO� DV� QHZ�LQIRUPDWLRQ� DJH� HTXLSPHQW�� :KDW� VHWV� WRGD\
V�GLVWDQFH�HGXFDWLRQ�HIIRUWV�DSDUW�IURP�SUHYLRXV�HIIRUWV�LV� WKH� SRVVLELOLW\� RI� DQ� LQWHUDFWLYH� FDSDFLW\� WKDW�SURYLGHV� OHDUQHU� DQG� WHDFKHU� ZLWK� QHHGHG� IHHGEDFN��LQFOXGLQJ� WKH� RSSRUWXQLW\� WR� GLDORJXH�� FODULI\�� RU�DVVHVV�� $GYDQFHV� LQ� GLJLWDO� FRPSUHVVLRQ� WHFKQRORJ\�PD\� JUHDWO\�H[SDQG� WKH�QXPEHU�RI�FKDQQHOV� WKDW�FDQ�EH� VHQW� RYHU� DQ\� WUDQVPLVVLRQ� PHGLXP�� GRXEOLQJ� RU�HYHQ� WULSOLQJ� FKDQQHO� FDSDFLW\�� 7HFKQRORJLHV� IRU�OHDUQLQJ�DW�D�GLVWDQFH�DUH�DOVR�HQODUJLQJ�RXU�GHILQLWLRQ�RI� KRZ� VWXGHQWV� OHDUQ�� ZKHUH� WKH\� OHDUQ�� DQG� ZKR�WHDFKHV� WKHP�� 1R� RQH� WHFKQRORJ\� LV� EHVW� IRU� DOO�VLWXDWLRQV� DQG� DSSOLFDWLRQV�� 'LIIHUHQW� WHFKQRORJLHV�KDYH� GLIIHUHQW� FDSDELOLWLHV� DQG� OLPLWDWLRQV�� DQG�HIIHFWLYH� LPSOHPHQWDWLRQ� ZLOO� GHSHQG� RQ� PDWFKLQJ�WHFKQRORJLFDO�FDSDELOLWLHV�WR�HGXFDWLRQ�QHHGV��'LVWDQFH� HGXFDWLRQ� SODFHV� VWXGHQWV� DQG� WKHLU�LQVWUXFWRUV� LQ� VHSDUDWH� ORFDWLRQV� XVLQJ� VRPH� IRUP� RI�WHFKQRORJ\� WR�FRPPXQLFDWH�DQG�LQWHUDFW��7KH�VWXGHQW�PD\� EH� ORFDWHG� LQ� WKH� FODVVURRP�� KRPH�� RIILFH� RU�OHDUQLQJ� FHQWHU�� 7KH� LQVWUXFWRU� PD\� EH� ORFDWHG� LQ� D�PHGLD�FODVVURRP��VWXGLR��RIILFH�RU�KRPH��7KH� VWXGHQW� PD\� UHFHLYH� LQIRUPDWLRQ� YLD� VDWHOOLWH��PLFURZDYH��RU�ILEHU�RSWLF�FDEOH��WHOHYLVLRQ��EURDGFDVW��FDEOH� RU� ,QVWUXFWLRQDO� 7HOHYLVLRQ� )L[HG� 6HUYLFHV��,7)6��� YLGHR� FDVVHWWH� RU� GLVN�� WHOHSKRQH� �� DXGLR�FRQIHUHQFLQJ� EULGJH� RU� GLUHFW� SKRQH� OLQH�� DXGLR�FDVVHWWH�� SULQWHG� PDWHULDOV� �� WH[W�� VWXG\� JXLGH�� RU�KDQGRXW�� FRPSXWHU� �� PRGHP� RU� IORSS\� GLVN�� DQG�FRPSUHVVHG� YLGHR�� 5HFHQW� UDSLG� GHYHORSPHQW� RI�WHFKQRORJ\�KDV�UHVXOWHG�LQ�V\VWHPV�WKDW�DUH�SRZHUIXO��IOH[LEOH�� DQG� LQFUHDVLQJO\� DIIRUGDEOH�� 7KH� EDVH� RI�DYDLODEOH� LQIRUPDWLRQ� WHFKQRORJ\� UHVRXUFHV� LV�LQFUHDVLQJ� ZLWK� GUDPDWLF� VSHHG�� 0XFK� KDV� EHHQ�OHDUQHG� DERXW� FRQQHFWLQJ� YDULRXV� IRUPV� RI�WHFKQRORJ\� LQWR� V\VWHPV�� VR� WKDW� WKH� DELOLW\� WR� OLQN�V\VWHPV� LV� JURZLQJ�� 0RVW� GLVWDQFH� OHDUQLQJ� V\VWHPV�DUH� K\EULGV�� FRPELQLQJ�VHYHUDO� WHFKQRORJLHV�� VXFK�DV�VDWHOOLWH�� ,7)6�� PLFURZDYH�� FDEOH�� ILEHU� RSWLF�� DQG�FRPSXWHU�FRQQHFWLRQV��,QWHUDFWLYLW\� LV�DFFRPSOLVKHG�YLD� WHOHSKRQH� �RQH�ZD\�YLGHR� DQG� WZR�ZD\� DXGLR��� WZR�ZD\� YLGHR� RU�JUDSKLFV� LQWHUDFWLYLW\�� WZR�ZD\� FRPSXWHU� KRRNXSV��WZR�ZD\� DXGLR�� ,QWHUDFWLYLW\� PD\� EH� GHOD\HG� EXW�

LQWHUDFWLRQ� SURYLGHG� E\� WHDFKHU� WHOHSKRQH� RIILFH�KRXUV�ZKHQ�VWXGHQWV�FDQ�FDOO�RU�WKURXJK�WLPH�ZLWK�RQ�VLWH� IDFLOLWDWRUV�� &ODVVHV� ZLWK� ODUJH� QXPEHUV� RI�VWXGHQWV�KDYH�D�OLPLWHG�DPRXQW�RI�LQWHUDFWLYLW\��0XFK�RI� WKH�DFWLYLW\�RQ�FRPSXWHU�QHWZRUNV�LV�RQ�D�GHOD\HG�EDVLV� DV� ZHOO�� 3RVVLELOLWLHV� IRU� DXGLR� DQG� YLVXDO�LQWHUDFWLRQ�DUH�LQFUHDVLQJO\�ZLGH��,Q� WKH� HDUOLHU� GD\V� RI� GLVWDQFH� OHDUQLQJ�� LW� ZDV�PRVW�FRPPRQ� WR� VHH� GLVWDQFH� OHDUQLQJ� XVHG� IRU� UXUDO�VWXGHQWV�ZKR�ZHUH� DW� D�GLVWDQFH� IURP�DQ�HGXFDWLRQDO�LQVWLWXWLRQ��7KH�VWXGHQW�PLJKW�ZDWFK�D�WHOHFRXUVH�RQ�D�WHOHYLVLRQ� VWDWLRQV�� UHDG� WH[WV�� PDLO� LQ� DVVLJQPHQWV�DQG� WKHQ� WUDYHO� WR� WKH� ORFDO� FROOHJH� WR� WDNH�DQ� H[DP��7KLV�PRGHO� LV� VWLOO� LQ� XVH�� EXW� DV� WKH� WHFKQRORJ\�KDV�EHFRPH�PRUH� VRSKLVWLFDWHG� DQG� WKH� FRVW� RI� GLVWDQFH�OHDUQLQJ� GURSSHG� DV� HTXLSPHQW� SULFHV� GURSSHG�� WKH�XVH�RI�GLVWDQFH�HGXFDWLRQ�KDV�LQFUHDVHG��+LJK� IURQW�HQG� FRVWV� SUHYHQWHG� DQ� HDUO\� ZLGHVSUHDG�DGRSWLRQ� RI� HOHFWURQLFDOO\� PHGLDWHG� OHDUQLQJ��'LVWDQFH� OHDUQLQJ� KDV� EHHQ� DJJUHVVLYHO\� DGRSWHG� LQ�PDQ\� DUHDV� EHFDXVH� LW� FDQ�PHHW� VSHFLILF� HGXFDWLRQDO�QHHGV�� $V� WKH� FRQFHSW� RI� DFFRXQWDELOLW\� EHFDPH�DFFHSWHG� DQG� ODZV� UHTXLUHG� FHUWDLQ� FRXUVHV� LQ� KLJK�VFKRRO� LQ� RUGHU� IRU� VWXGHQWV� WR� EH� DGPLWWHG� WR� VWDWH�FROOHJHV��WHOHFRPPXQLFDWLRQV�ZDV�H[DPLQHG�DV�D�ZD\�WR� SURYLGH� VWXGHQW� DFFHVV� WR� WKH� UHTXLUHG� FRXUVHV��0DQ\� UXUDO� VFKRRO� GLVWULFWV� FRXOG� QRW� DIIRUG� WKH�VSHFLDO�WHDFKHUV�WR�FRQGXFW�UHTXLUHG�FRXUVHV��'LVWDQFH�HGXFDWLRQ� PHW� WKLV� QHHG� E\� SURYLGLQJ� FRXUVHV� LQ�VFKRROV� ZKHUH� WHDFKHUV� ZHUH� QRW� DYDLODEOH� RU� ZHUH�WRR� FRVWO\� WR� SURYLGH� IRU� D� IHZ� VWXGHQWV�� ,W� DOVR�IXOILOOHG� D� QHHG� IRU� WHDFKHU� WUDLQLQJ� DQG� VWDII�GHYHORSPHQW� LQ� ORFDWLRQV� ZKHUH� H[SHUWV� DQG�UHVRXUFHV�ZHUH�GLIILFXOW�WR�REWDLQ��7KHVH�V\VWHPV�OLQN�OHDUQHU�FRPPXQLWLHV�ZLWK�HDFK�RWKHU�DQG�EULQJ�D�ZLGH�DUUD\�RI�H[SHUWV�DQG�LQIRUPDWLRQ�WR�WKH�FODVVURRP��&KDOOHQJHV� ZKLFK� IDFHG� WKH� HDUO\� XVHUV� RI� GLVWDQFH�HGXFDWLRQ�DUH�VWLOO�ZLWK�XV�WRGD\��,I�GLVWDQFH�HGXFDWLRQ�LV� WR� SOD\� D� JUHDWHU� UROH� LQ� LPSURYLQJ� WKH� TXDOLW\� RI�HGXFDWLRQ��LW�ZLOO�UHTXLUH�H[SDQGHG�WHFKQRORJ\��PRUH�OLQNDJHV� EHWZHHQ� VFKRROV�� KLJKHU� HGXFDWLRQ�� DQG� WKH�SULYDWH�VHFWRU��DQG�PRUH�WHDFKHUV�ZKR�XVH�WHFKQRORJ\�ZHOO�� 7HDFKHUV� PXVW� EH� LQYROYHG� LQ� SODQQLQJ� WKH�V\VWHPV�� WUDLQHG� WR� XVH� WKH� WRROV� WKH\� SURYLGH�� DQG�JLYHQ� WKH� IOH[LELOLW\� WR� UHYLVH� WKHLU� WHDFKLQJ�� )HGHUDO�DQG� VWDWH� UHJXODWLRQV� ZLOO� QHHG� UHYLVLRQ� WR� HQVXUH� D�PRUH� IOH[LEOH� DQG� HIIHFWLYH� XVH� RI� WHFKQRORJ\��&RQQHFWLRQV� KDYH� EHHQ� HVWDEOLVKHG� DFURVV�JHRJUDSKLF��LQVWUXFWLRQDO��DQG�LQVWLWXWLRQDO�ERXQGDULHV�ZKLFK� SURYLGH� RSSRUWXQLWLHV� IRU� FROODERUDWLRQ� DQG�UHVRXUFH� VKDULQJ� DPRQJ�PDQ\�JURXSV� ,Q� WKH�SRROLQJ�RI� VWXGHQWV� DQG� WHDFKHUV�� GLVWDQFH� OHDUQLQJ�UHFRQILJXUHV� WKH� FODVVURRP� ZKLFK� QR� ORQJHU� LV�ERXQGHG�E\�WKH�SK\VLFDO�VSDFH�RI�WKH�VFKRRO��GLVWULFW��VWDWH�RU�QDWLRQ���
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&RUUHVSRQGLQJ�$XWKRU��0HKUDQ�%R]RUJPDQHVK��'DPDYDQG� %UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\��'DPDYDQG��,UDQ�(�PDLO��PHKUDQ�����#\DKRR�FRP��
5HIHUHQFHV����� $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�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����� &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������ *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&�%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��$���	�3HJOHU��&�� ��������3UHSDULQJ�IRU�EOHQGHG�H�OHDUQLQJ��/RQGRQ��5RXWOHGJH������� 0F/HDQ��'��'����������8VH�RI�FRPSXWHU�EDVHG�WHFKQRORJ\� LQ� KHDOWK�� SK\VLFDO� HGXFDWLRQ��UHFUHDWLRQ�� DQG� GDQFH�� (5,&� 'LJHVW� ������:DVKLQJWRQ�� '&�� (5,&� &OHDULQJKRXVH� RQ�7HDFKLQJ�DQG�7HDFKHU�(GXFDWLRQ��('�������������� 0RRUH��0���HG������������+DQGERRN�RI�GLVWDQFH�HGXFDWLRQ�� 1HZ� -HUVH\�� /DZUHQFH� (UOEDXP�$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� ������
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