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$EVWUDFW7KH� NQRZOHGJH� RI� DQG� DWWLWXGHV� WRZDUG� PRGHUQ� HGXFDWLRQDO� PHGLD�� VSHFLILFDOO\� PDFKLQH�UHDGDEOH� GLFWLRQDULHV��05'V��� DPRQJ� WHDFKHUV� RI� (QJOLVK� DV� D� IRUHLJQ� ODQJXDJH� �()/�� DUH� DQ� LPSRUWDQW� IDFWRU� LQ� WKH� SURFHVV� RI� ()/�OHDUQLQJ�DQG�WHDFKLQJ��DQG�WKH�XOWLPDWH�OHDUQHUV
�VXFFHVV�RU�IDLOXUH�ZLWK�WKH�ODQJXDJH�7ZHQW\�ILYH� LQ�VHUYLFH� WHDFKHU�WUDLQHHV� GRLQJ� WKHLU� RQH�VHPHVWHU� SRVW�JUDGXDWH� VWXG\� RI� 7()/� LQ� WKH� 6FKRRO� RI�(QJOLVK��$GDP�0LFNLHZLF]�8QLYHUVLW\��ZHUH�DVNHG�DERXW� WKHLU�H[SHULHQFH�RI��DQG�DWWLWXGHV� WRZDUG��HOHFWURQLF�()/�GLFWLRQDULHV�� 7ZHOYH� \HV�QR�"� TXHVWLRQV� ZHUH� DVNHG�� 7KH� UHVXOWV� RI� WKH� TXHVWLRQQDLUH� VKRZ� WKDW�� ���� QRW� D� VLQJOH�WHDFKHU��KDV�XVHG�D�FRPSXWHU�GLFWLRQDU\�RI�(QJOLVK�UHFHQWO\�LQ�FODVV���HYHQ�WKRXJK�PRVW�KDYH�DFFHVV�WR�RQH�DW�KRPH�DQG� DW� VFKRRO�� DQG� IHZ� EHOLHYH� WKDW� LW� ZRXOG� GLVUXSW� WKH� IORZ� RI� WKH� OHVVRQ�� ���� WHDFKHUV� KDYH� UDWKHU� VXSHUILFLDO�H[SHULHQFH� RI�05'V�� LI� DW� DOO�� ���� WKRVH� ZLWK� QR� H[SHULHQFH� WHQG� WR� KDYH� UDWKHU� LQIODWHG� H[SHFWDWLRQV� RI�05'V
�FRQWHQW�DQG�IXQFWLRQ�,I� RQO\� ��� RXW� RI� ���� ()/� VWXGHQWV� LQ� DOO� W\SHV� RI� VFKRROV� LQ� 3RODQG� KDYH� HYHU� XVHG� DQ� ()/� 05'� �/HZ>�@��IRUWKFRPLQJ���VRPH�RI�WKH�EODPH�IDOOV�RQ�WKH�WHDFKHUV�ZKRVH�PHDJHU�VNLOOV�DQG�EDG�DWWLWXGHV�DSSHDU�WR�EH�D�VHULRXV�FKDOOHQJH�WR�WKH�IXWXUH�RI��FRPSXWHU�DVVLVWHG��()/�LQ�3RODQG�

,QWURGXFWLRQ7KH� WHDFKHU��ZLWK�KLV�KHU�NQRZOHGJH��VNLOOV��H[SHULHQFH��DWWLWXGHV�DQG�HPRWLRQV�� LV�� GHVSLWH� WKH�RIWHQ� DLUHG� IHDUV� RI� WKH� SURIHVVLRQ� � DQ� LQGLVSHQVDEOH� HOHPHQW� RI� WKH� &RPSXWHU�$VVLVWHG�/DQJXDJH� /HDUQLQJ� �&$//�� FODVVURRP�� %XW� LQ� RUGHU� WR� IXQFWLRQ� SURSHUO\� LQ� WKLV� FKDOOHQJLQJ�PLOLHX� V�KH� PXVW� DFFHSW� QHZ� UROHV� DQG� REOLJDWLRQV� �/LWZLQ� ������� DV� ZHOO� DV� DGMXVW� VRPH� RI�KLV�KHU�DWWLWXGHV�FRQFHUQLQJ�WKH�WHFKQRORJLFDO�HQKDQFHPHQWV�RI�WKH�GLGDFWLF�SURFHVV�7KHUH� LV� VRPH� UHVHDUFK� RQ� WHDFKHUV
� FRPSXWHU� OLWHUDF\� DQG� DWWLWXGH� WR� QHZ� HGXFDWLRQDO�WHFKQRORJLHV��ERWK�DEURDG��6LPRQVRQ�������*DOORZD\�������0DVVRXG�������3LOXV�������%URZQ������/DP�������7X]FXRJOX������� DQG� LQ�3RODQG� �=HPOD�������/LV� ������*RUQLNLHZLF]�������*DMHN�������.UDMND��������$OO�UHVXOWV�SRLQW�WR�DQ�XUJHQW�QHHG�IRU�ZHOO�SURILOHG�WHDFKHU�WUDLQLQJ��DQG� HPSKDVL]H� WKDW� WKH� ODFN� RI� IXQFWLRQDO� FRPSXWHU� OLWHUDF\� LV� WKH� JUHDWHVW� FKDOOHQJH� WR�LQWURGXFLQJ�&$//�RQ�D�ODUJHU�VFDOH�WKDQ�LV�FXUUHQWO\�REVHUYHG�,Q� QRQH� RI� WKH� DERYH� VWXGLHV�� KRZHYHU��ZHUH� UHVSRQGHQWV� VSHFLILFDOO\� TXHULHG� DERXW� HOHFWURQLF�GLFWLRQDULHV��HYHQ�LI�RWKHU�VWDQGDUG�DSSOLFDWLRQV�ZHUH�WRXFKHG�XSRQ��VSUHDGVKHHWV��WH[W�HGLWLQJ��H�PDLO�� HWF���� $QG� \HW�� WKH� WHDFKHUV
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FRUUHFW
�DQVZHU�ZKHUH�UHOHYDQW� < 1 "
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%DWVRQ�� 7�� ������� �7KH� (1),� 3URMHFW�� $� QHWZRUNHG� FODVVURRP� DSSURDFK� WR� ZULWLQJ�LQVWUXFWLRQ���$FDGHPLF�&RPSXWLQJ��������SS��������%XWOHU��&���������6WDWLVWLFV�LQ�OLQJXLVWLFV��2[IRUG��%DVLO�%ODFNZHOO�/WG�&KXQ��'����������8VLQJ�FRPSXWHU�DVVLVWHG�FODVV�GLVFXVVLRQ�WR�IDFLOLWDWH�WKH�DFTXLVLWLRQ�RI�LQWHUDFWLYH�FRPSHWHQFH���6\VWHP���������SS��������(N��YDQ�-�$���7ULP��-��/��0���������7KUHVKROG�OHYHO�������6WUDVERXUJ��&RXQFLO�RI�(XURSH�3UHVV�(OOLV�� 5�� �������7KH� VWXG\� RI� VHFRQG� ODQJXDJH� DFTXLVLWLRQ�� 2[IRUG�� 2[IRUG�8QLYHUVLW\�3UHVV�)LQKROW��7���.LHVOHU��6���	�6SURXOO��/�� ��������$Q�HOHFWURQLF�FODVVURRP��:RUNLQJ�SDSHU��3LWWVEXUJK��3$��&DUQHJLH�0HOORQ�8QLYHUVLW\�)LVKHU��5�$���<DWHV��)���������6WDWLVWLFDO� WDEOHV�IRU�ELRORJLFDO��DJULFXOWXUDO�DQG�PHGLFDO�UHVHDUFK��/RQGRQ��/RQJPDQ�*URXS�/WG����WK HGLWLRQ�+DWFK� (��� )DUKDG\�� +�� ������� 5HVHDUFK� GHVLJQ� DQG� VWDWLVWLFV� IRU� DSSOLHG� OLQJXLVWLFV��5RZOH\��0DVV���1HZEXU\�+RXVH�3XEOLVKHUV��,QF�+XII�� &��� .LQJ�� 5�� ������� �$Q� H[SHULPHQW� LQ� HOHFWURQLF� FROODERUDWLRQ��� ,Q� -�� '��*RRGFKLOGV��&KDLU���,QWHUDFWLQJ�E\�FRPSXWHU��(IIHFWV�RQ�VPDOO�JURXS�VW\OH�DQG�VWUXFWXUH��3URFHHGLQJV�RI� WKH�V\PSRVLXP�FRQGXFWHG�DW� WKH�PHHWLQJ�RI�WKH�$PHULFDQ�3V\FKRORJLFDO�$VVRFLDWLRQ��$WODQWD�-DQDQJHOR�� -�� ������� �7HFKQRSRZHU� DQG� WHFKQRSUHVVLRQ�� 6RPH� DEXVHV� RI� SRZHU� DQG�FRQWURO� LQ� FRPSXWHU�DVVLVWHG�ZULWLQJ� HQYLURQPHQWV�� &RPSXWHUV� DQG�&RPSRVLWLRQ�� ������SS��������.HOP�� 2�� ������� �7KH� XVH� RI� V\QFKURQRXV� FRPSXWHU� QHWZRUNV� LQ� VHFRQG� ODQJXDJH�LQVWUXFWLRQ��$�SUHOLPLQDU\�UHSRUW���)RUHLJQ�/DQJXDJH�$QQDOV���������SS����������.HOP��2����������7KH�DSSOLFDWLRQ�RI�FRPSXWHU�QHWZRUNLQJ�LQ�IRUHLJQ�ODQJXDJH�HGXFDWLRQ��IRFXVLQJ� RQ� SULQFLSOHV� RI� VHFRQG� ODQJXDJH� DFTXLVLWLRQ��� ,Q� 0�� :DUVFKDXHU� �(G����7HOHFROODERUDWLRQ� LQ� IRUHLJQ� ODQJXDJH� OHDUQLQJ�� +RQROXOX�� +,�� 8QLYHUVLW\� RI� +DZDL¶L�6HFRQG�/DQJXDJH�7HDFKLQJ�DQG�&XUULFXOXP &HQWHU��SS�������.HUQ��5����������5HVWUXFWXULQJ�FODVVURRP�LQWHUDFWLRQ�ZLWK�QHWZRUNHG�FRPSXWHUV��(IIHFWV�RQ�TXDQWLW\� DQG�TXDOLW\�RI� ODQJXDJH�SURGXFWLRQ���0RGHUQ�/DQJXDJH�-RXUQDO���������SS����������/DP\��0��1��� *RRGIHOORZ�� 5�� ������� �
5HIOHFWLYH� FRQYHUVDWLRQ
� LQ� WKH� YLUWXDO� ODQJXDJH�FODVVURRP���/DQJXDJH�/HDUQLQJ�DQG�7HFKQRORJ\��������SS��������0F*XLUH�� 7��� .LHVOHU�� 6��� 6LHJHO�� -�� ������� �*URXS� DQG� FRPSXWHU�PHGLDWHG� GLVFXVVLRQ�HIIHFWV�LQ�ULVN�GHFLVLRQ�PDNLQJ�� -RXUQDO�RI�3HUVRQDOLW\�DQG�6RFLDO�3V\FKRORJ\� �������SS����������0RUDQ��&�� ������� �:H�ZULWH��EXW�GR�ZH�UHDG"��&RPSXWHUV�DQG�&RPSRVLWLRQV��������SS��������3H\WRQ�� -��.�� ������� �7HFKQRORJLFDO� LQQRYDWLRQ�PHHWV� LQVWLWXWLRQ��%LUWK� RI� FUHDWLYLW\� RU�PXUGHU�RI�D�JUHDW�LGHD"��&RPSXWHUV�DQG�&RPSRVLWLRQ����6SHFLDO�,VVXH���SS��������



6SURXOO�� /��� .LHVOHU�� 6�� ������� &RQQHFWLRQV�� 1HZ� ZD\V� RI� ZRUNLQJ� LQ� WKH� QHWZRUNHG�RUJDQL]DWLRQ��&DPEULGJH��0$��0,7�3UHVV�6W��-RKQ��(���&DVK��'����������/DQJXDJH�OHDUQLQJ�YLD�H�PDLO��'HPRQVWUDEOH�VXFFHVV�ZLWK�*HUPDQ��� ,Q�0��:DUVFKDXHU� �(G����9LUWXDO�&RQQHFWLRQV��2QOLQH�$FWLYLWLHV�DQG�3URMHFWV�IRU� 1HWZRUNLQJ� /DQJXDJH� /HDUQHUV�� +RQROXOX�� +,�� 8QLYHUVLW\� RI� +DZDL¶L�� 6HFRQG�/DQJXDJH�7HDFKLQJ�DQG�&XUULFXOXP�&HQWHU��SS����������6XOOLYDQ��1���3UDWW��(����������$�FRPSDUDWLYH�VWXG\�RI�WZR�(6/�ZULWLQJ�HQYLURQPHQWV��D�FRPSXWHU�DVVLVWHG� FODVVURRP� DQG� D� WUDGLWLRQDO� RUDO� FODVVURRP��� 6\VWHP�� ������� SS�� ��������7HOOD��6���������,QWURGXFLQJ�LQWHUQDWLRQDO�FRPPXQLFDWLRQV�QHWZRUNV�DQG�HOHFWURQLF�PDLO�LQWR� IRUHLJQ� ODQJXDJH� FODVVURRPV �5HVHDUFK� UHSRUW� 1R�� ����� +HOVLQNL�� 'HSDUWPHQW� RI�7HDFKHU�(GXFDWLRQ��8QLYHUVLW\�RI�+HOVLQNL�7HOOD�� 6�� �����D� %R\V�� JLUOV� DQG� H�PDLO�� $� FDVH� VWXG\� LQ� )LQQLVK� VHQLRU� VHFRQGDU\�VFKRROV�� �5HVHDUFK� UHSRUW� 1R�� ������ +HOVLQNL�� 'HSDUWPHQW� RI� 7HDFKHU� (GXFDWLRQ��8QLYHUVLW\�RI�+HOVLQNL�7HOOD��6�������E��7DONLQJ�VKRS�YLD�H�PDLO��$�WKHPDWLF�DQG�OLQJXLVWLF�DQDO\VLV�RI�HOHFWURQLF�PDLO� FRPPXQLFDWLRQ�� �5HVHDUFK� UHSRUW� 1R�� ����� +HOVLQNL�� 'HSDUWPHQW� RI� 7HDFKHU�(GXFDWLRQ��8QLYHUVLW\�RI�+HOVLQNL�:DQJ�� <�� 0�� ������ (�PDLO� GLDORJXH� MRXUQDOLQJ� LQ� DQ� (6/� UHDGLQJ� DQG� ZULWLQJ�FODVVURRP��8QSXEOLVKHG�3K�'��GLVVHUWDWLRQ��(XJHQH��8QLYHUVLW\�RI�2UHJRQ�DW�(XJHQH�:DUVFKDXHU�� 0�� �����D�� (�PDLO� IRU� ODQJXDJH� WHDFKLQJ�� $OH[DQGULD�� 9$�� 7(62/�3XEOLFDWLRQV�:DUVFKDXHU�� 0�� �(G��� �����E��9LUWXDO� &RQQHFWLRQV�� 2QOLQH� DFWLYLWLHV� DQG� SURMHFWV� IRU�QHWZRUNLQJ� ODQJXDJH� OHDUQHUV�� +RQROXOX�� +,��8QLYHUVLW\� RI� +DZDL¶L� 6HFRQG� /DQJXDJH�7HDFKLQJ�DQG�&XUULFXOXP�&HQWHU�:DUVFKDXHU��0�� �����D�� �&RPSDULQJ� IDFH�WR�IDFH� DQG� HOHFWURQLF� FRPPXQLFDWLRQ� LQ� WKH�VHFRQG�ODQJXDJH�FODVVURRP���&$/,&2�-RXUQDO���������SS�������:DUVFKDXHU�� 0�� �����E�� �0RWLYDWLRQDO� DVSHFWV� RI� XVLQJ� FRPSXWHUV� IRU� ZULWLQJ� DQG�FRPPXQLFDWLRQ��� ,Q� 0�� :DUVFKDXHU� �(G���� 7HOHFROODERUDWLRQ� LQ� IRUHLJQ� ODQJXDJH�OHDUQLQJ�� +RQROXOX�� +,�� 8QLYHUVLW\� RI� +DZDL¶L� 6HFRQG� /DQJXDJH� 7HDFKLQJ� DQG�&XUULFXOXP�&HQWHU��SS�������:DUVFKDXHU�� 0�� ������� �&RPSXWHU�PHGLDWHG� FROODERUDWLYH� OHDUQLQJ�� 7KHRU\� DQG�SUDFWLFH��0RGHUQ�/DQJXDJH�-RXUQDO���������SS����������:DUVFKDXHU�� 0�� ������� (OHFWURQLF� OLWHUDFLHV�� /DQJXDJH�� FXOWXUH�� DQG� SRZHU� LQ� RQOLQH�HGXFDWLRQ��0DKZDK��1-��/DZUHQFH�(UOEDXP�$VVRFLDWHV�:DUVFKDXHU�� 0��� .HUQ�� 5�� �(GV���� �������1HWZRUN�EDVHG� ODQJXDJH� WHDFKLQJ�� &RQFHSWV�DQG�SUDFWLFH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV�:HLVEDQG�� 6�� 3�� ������� �*URXS� GLVFXVVLRQ� DQG� ILUVW� DGYRFDF\� HIIHFWV� LQ� FRPSXWHU�PHGLDWHG� DQG� IDFH�WR�IDFH� GHFLVLRQ� PDNLQJ� JURXSV��� 2UJDQL]DWLRQDO� %HKDYLRU� DQG�+XPDQ�'HFLVLRQ�3URFHVVHV������SS����������



75$,1,1*�21/,1(�7($&+(56�2)�(1*/,6+� �7+(�%,**(67�&+$//(1*(�72�21/,1(�/($51,1*E\�-DUHN�.UDMND0DULD�&XULH�6NORGRZVND�8QLYHUVLW\��/XEOLQ��3RODQG�$GDP�0LFNLHZLF]�8QLYHUVLW\��3R]QDQ��3RODQGMNUDMND#EDWRU\�SOR�OXEOLQ�SO
,QWURGXFWLRQ7KH�,QWHUQHW�DQG�FRPSXWHUV�DUH�EHFRPLQJ�ZLGHVSUHDG�LQ�DOO�VSKHUHV�RI�OLIH��LQFOXGLQJ�HGXFDWLRQ��7KH�DGYHQW�RI� WKH� ,QWHUQHW�HUD��ZLWK� LWV�QHZ�PHDQV�RI�FRPPXQLFDWLRQ� IDFLOLWDWLQJ�FROODERUDWLRQ�EHWZHHQ�JURXSV�DQG�LQGLYLGXDOV�DOO�RYHU�WKH�ZRUOG�DQG�LQVWDQW�DFFHVV�WR�DOO�NLQGV�RI�LQIRUPDWLRQ��FUHDWHV�QHZ�IDYRXUDEOH�FRQGLWLRQV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�ODQJXDJHV��(QJOLVK�WHDFKHUV�QHHG�WR�WDNH�SDUW�LQ�WKDW�,QIRUPDWLRQ�UHYROXWLRQ�RI�WRGD\��EXW�LQ�RUGHU�WR�GR�WKDW��WKH\�QHHG�WR�EH�WUDLQHG�SURSHUO\��7KH� DLP� RI� WKLV� SDSHU� LV� WR� VKRZ� WKH� FXUUHQW� VWDWH�RI�DUW� RI� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�7HFKQRORJ\��,&7��WUDLQLQJ�LQ�3RODQG��ERWK�LQ�SUH�VHUYLFH�DQG�LQ�VHUYLFH�HQYLURQPHQW��,�ZLOO�WU\�WR�SUHVHQW� YDULRXV� H[DPSOHV� RI� ERWK� W\SHV� RI� WUDLQLQJ�� WRJHWKHU� ZLWK� WKH� UHVXOWV� RI� D� VXUYH\� RQ�DWWLWXGHV�WR�,&7�FRQGXFWHG�DPRQJ�VWXGHQWV�RI�WZR�7HDFKHU�7UDLQLQJ�&ROOHJHV��77&���DV�ZHOO�DV�VRPH� IHHGEDFN� HYDOXDWLRQ� GDWD� SURYLGHG� E\� SDUWLFLSDQWV� RI� WZR� LQ�VHUYLFH� ,&7� FRXUVHV�FRQGXFWHG�� $IWHU� WKDW�� GUDZLQJ� RQ� WKH� HYLGHQFH� FROOHFWHG�� ,� ZLOO� DWWHPSW� WR�PDNH� FRQFOXVLRQV�IURP� WKH� VXUYH\V�DQG�SURSRVH�D� WHDFKHU� WUDLQLQJ� IUDPHZRUN�ERWK� IRU�SUH�VHUYLFH�DQG� LQ�VHUYLFH�LQVWLWXWLRQV��,W�LV�EHOLHYHG�WKDW�WKH�DGRSWLRQ�RI�VRPH�QDWLRQZLGH�VROXWLRQ�WR�,&7�WUDLQLQJ�LV�QHHGHG�LQ� RUGHU� WR� SUHSDUH� (QJOLVK� WHDFKHUV� IRU� RQOLQH� WHDFKLQJ� DQG� WR� PDNH� VXUH� WKDW� WKHUH� LV� QR�VXEVWDQWLDO�GLVFUHSDQF\�EHWZHHQ�,&7�WHDFKHU�VNLOOV�LQ�GLIIHUHQW�UHJLRQV�RI�3RODQG��2QOLQH�&ODVVURRP2QOLQH�FODVVURRP��LQ�P\�XQGHUVWDQGLQJ�RI�WKH�WHUP��LV�D�FODVVURRP�LQ�ZKLFK�WKH�WHDFKHU�XVHV�WKH�,QWHUQHW�DQG�FRPSXWHUV�LQ�RUGHU�WR�DFKLHYH�VRPH�WHDFKLQJ�JRDOV��7KH�H[DPSOHV�RI�DFWLYLWLHV�XVHG�KHUH� DUH� H�PDLO� H[FKDQJHV� �:DUVFKDXHU� ������� XVLQJ� WKH�:HE� IRU� FRQGXFWLQJ� VWXGHQW� UHVHDUFK��(JEHUW� 	� +DQVRQ�6PLWK�� ������ .LWDR� 	� .LWDR�� ������ :DUVFKDXHU� 	� +HDOH\�� ������ 'RGJH�������� XVLQJ� JUDPPDU� SUDFWLFH� VRIWZDUH� IRU� VHOI�VWXG\� RU� FODVVURRP� ZRUN� �(JEHUW� �������DFWLYLWLHV�LQYROYLQJ�WHOHFROODERUDWLRQ�VXFK�DV�LQWHUSHUVRQDO�H[FKDQJHV��LQIRUPDWLRQ�FROOHFWLRQ�DQG�DQDO\VLV�� DQG� SUREOHP� VROYLQJ� �+DUULV� ������� DV� ZHOO� DV� DFWLYLWLHV� ZKLFK� GR� QRW� GHPDQG�WHOHFROODERUDWLRQ� VXFK� DV� �7RSLF�+RWOLVWV��� �.QRZOHGJH�+XQWV��� �6XEMHFW� 6DPSOHUV��� �&RQFHSW�%XLOGHU��� �,QVLJKW� 5HIOHFWRU�� DQG� �:HE4XHVWV�� �0DUFK� ������� ,Q� VXFK� D� FODVVURRP�� VWXGHQWV�SDUWLFLSDWH� LQ�RQOLQH� OHVVRQV� �.UDMND�������� WKDW� LV� UHJXODU� OHVVRQV�RI�(QJOLVK�ZLWK�SUH���ZKLOH�DQG�SRVW�VWDJHV��ZKHUH�WKH�,QWHUQHW�LV�XVHG�DV�D�PHGLXP�RI�LQVWUXFWLRQ�DQG�VWLPXOXV�IRU�OHDUQLQJ�LQVWHDG�RI�D�FRXUVHERRN��7KH�FRPSRQHQWV�RI�VXFK�D�FODVVURRP�DUH�WKH�IROORZLQJ��x WHDFKHU�



x VWXGHQWVx WKH�,QWHUQHW�DV�WKH�VRXUFH�RI�PDWHULDOV�x HTXLSPHQW� �FRPSXWHUV�JLYLQJ� VWXGHQWV� DFFHVV� WR�PDWHULDOV DQG�VHUYLQJ�DV�ZRUNLQJ� WRROV�MXVW�OLNH�D�SHQ�DQG�D�QRWHERRN�x WDVN��ZKDW�VWXGHQWV�DUH�H[SHFWHG�WR�GR�ZKHQ�EHLQJ�RQOLQH���,Q� WKLV� ZRUN�� ,� ZLOO� FRQFHQWUDWH� RQ� WKH� ILUVW� HOHPHQW�� WKH� WHDFKHU�� JLYLQJ� UHDVRQV�ZK\� (QJOLVK�WHDFKHUV� VKRXOG� EHFRPH� RQOLQH� WHDFKHUV� WKHQ� GLVFXVVLQJ� QHFHVVDU\� TXDOLWLHV� DQG� VNLOOV� RI� DQ�RQOLQH�WHDFKHU��0\�GLVFXVVLRQ�ZLOO�WU\�WR�FRPELQH�GLIIHUHQW�YLHZSRLQWV��WKDW�RI�D�SUDFWLFDO�RQOLQH�WHDFKHU�DQG�WKDW�RI�D�WHDFKHU�WUDLQHU��WUDLQLQJ�WHDFKHUV�LQ�XVLQJ�,&7�LQ�WKHLU�FODVVURRPV��2QOLQH�7HDFKHU�RI�(QJOLVK7KH� ILUVW� SUREOHP� WR� EH� WDFNOHG� KHUH� LV� ZK\� WHDFKHUV� RI� (QJOLVK� VKRXOG� JR� RQOLQH� ZLWK� WKHLU�LQVWUXFWLRQ�E\�LQFRUSRUDWLQJ�WKH�,QWHUQHW�DQG�FRPSXWHUV�LQ�WKHLU�WHDFKLQJ��7KHUH�DUH�D�QXPEHU�RI�UHDVRQV�IRU�WKDW��DQG�WKHVH�DUH�WKH�IROORZLQJ��x XVLQJ�FRPSXWHUV�DQG�,QIRUPDWLRQ�7HFKQRORJ\�LQ�WHDFKLQJ�DQG�SUHSDULQJ�PDWHULDOV�LV�RQH�RI� WKH� UHTXLUHPHQWV� RI� WHDFKHUV
� SURIHVVLRQDO� SURPRWLRQ�� DV� VSHFLILHG� LQ� .DUWD�1DXF]\FLHOD� �WKH�DFW�UHJXODWLQJ�WKH�UHIRUP�RI�HGXFDWLRQ�DQG�VSHFLI\LQJ�WKH�UHTXLUHPHQWV�IRU�HDFK�OHYHO�RI�WHDFKHUV
�SURPRWLRQ��VHH�.DUWD�1DXF]\FLHOD������x PRUH� DQG�PRUH� KHDGPDVWHUV� H[SHFW� WHDFKHUV� WR� EH� UHDG\� WR� FRQGXFW� OHVVRQV� LQ� ,QWHUQHW�ODEV��GXH�WR�WKH�ZLGHVSUHDG�DYDLODELOLW\�RI�ODEV�DW�VFKRROV�DQG�JUHDW�GHPDQG�IRU�WHDFKLQJ�ZLWK�WKH�,QWHUQHWx FRPSXWHUV� DQG� WKH� :HE� DUH� H[WUHPHO\� SRZHUIXO� IDFWRUV� PRWLYDWLQJ� VWXGHQWV� WR� OHDUQ��.LPEDOO������x ,QWHUQHW� ZHEVLWHV� FDQ� EH� H[WUHPHO\� HIIHFWLYH� LQ� VXSSOHPHQWLQJ� DQG� UHSODFLQJ� WKH�FRXUVHERRN�� GXH� WR� DXWKHQWLFLW\�� UHFHQF\�� YDULHW\�� FKRLFH�� QRYHOW\� DQG� LQWHUDFWLYLW\� RI�:HE�EDVHG�LQVWUXFWLRQ��.UDMND������x WKH� ,QWHUQHW� RIIHUV� QHZ�� ZLGHO\� DFFHVVLEOH� DQG� IUHH�� ZD\V� RI� FRPPXQLFDWLRQ� EHWZHHQ�VWXGHQWV�IURP�GLIIHUHQW�FRXQWULHV��VXFK�DV�HPDLO��FKDW��GLVFXVVLRQ�OLVWV��YLGHRFRQIHUHQFLQJ��FROODERUDWLYH�ZHEVLWH�FUHDWLRQ��.UDMND ����D��:DUVFKDXHU�������6LHUUD������x LQFRUSRUDWLQJ�RQOLQH� LQVWUXFWLRQ�DOORZV� WKH� WHDFKHU� WR�DGRSW�D�FURVV�FXUULFXODU�DSSURDFK��WR� SUHSDUH� VWXGHQWV� WR� GLVFXVV� RWKHU� VXEMHFWV� LQ� (QJOLVK�� ZKLFK� LV� JRLQJ� WR� EH� WKH�UHTXLUHPHQW� RI� WKH� UHIRUPHG� VHFRQGDU\� VFKRRO�OHDYLQJ� H[DPLQDWLRQ��PDWXUD�� IURP������RQZDUGV��.UDMND�����E�:KHQ�WDONLQJ�DERXW�VNLOOV�DQG�TXDOLWLHV�WKDW�DQ�RQOLQH�WHDFKHU�RI�(QJOLVK�VKRXOG�SRVVHVV��IURP�P\�RZQ�H[SHULHQFH�LW�DSSHDUV�WKDW�VXFK�D�SHUVRQ�VKRXOG�KDYH�QHFHVVDU\�FRPSXWHU�VNLOOV��PRVWO\�ILOH�PDQDJHPHQW�� ,QWHUQHW�EURZVLQJ��RSHUDWLQJ� HPDLO� VRIWZDUH��EDVLF�ZHESXEOLVKLQJ��DQG�VKRXOG�EH�DEOH� WR� WHDFK� WKHP�VRPHWLPHV��$OWKRXJK�LW� LV�DVVXPHG�WKDW�DOO� WKH�VNLOOV�QHFHVVDU\� IRU�,QWHUQHW�DVVLVWHG� LQVWUXFWLRQ� VKRXOG� EH� DOUHDG\� DFTXLUHG� E\� VWXGHQWV� GXULQJ� ,QIRUPDWLRQ� 7HFKQRORJ\�FODVVHV�� WKH� WHDFKHU�PD\� VRPHWLPHV� QHHG� WR� GR� VRPH� WHFKQLFDO� WHDFKLQJ�� H�J��� VKRZLQJ� KRZ� WR�FRS\�D�SLFWXUH�IURP�WKH�:HE�WR�D�ZRUG�SURFHVVRU�RU�KRZ�WR�VXEVFULEH�WR�D�VWXGHQW�GLVFXVVLRQ�OLVW��$OVR�� WKH� WHDFKHU�PXVW�EH�DEOH� WR�VROYH�VRPH LQFLGHQWDO� WHFKQLFDO�SUREOHPV��DV� LQ� WKH�UHDOLW\�RI�3ROLVK� VFKRROV� LW� LV� QRW� SRVVLEOH� WR� KDYH� D� WHFKQLFLDQ� UHDG\� WR� KHOS� LQ� FDVH� RI� FRQQHFWLRQ�



EUHDNGRZQ� RU� V\VWHP� SUREOHPV�� *HQHUDOO\� VSHDNLQJ�� WKH� WHDFKHU� VKRXOG� EH� DV� VNLOOHG� DV� KLV�VWXGHQWV��VR�WKDW�WKH\ GR�QRW�GHVWUR\�WKH�OHVVRQ�RU�HPEDUUDVV�WKH�WHDFKHU��2Q�WKH�RWKHU�KDQG��WKH�RQOLQH�WHDFKHU�VKRXOG�KDYH�DPSOH�NQRZOHGJH�RI�WKH�1HW�DQG�ZHEVLWHV��LQ�RUGHU� WR� SUHGLFW� ZKLFK� VLWHV� ZRXOG� EH� PRVW� XVHIXO� IRU� SDUWLFXODU� DFWLYLWLHV�� WR� DOORFDWH� SURSHU�DPRXQW� RI� WLPH� WR� HDFK� VWDJH� RI� WKH� OHVVRQ�� WR� EH� IXOO\� DZDUH� RI� WKH� EHQHILWV� DQG� GDQJHUV� RI�,QWHUQHW�DVVLVWHG�OHDUQLQJ��$OVR��LW�LV�FUXFLDO�WKDW�WKH�RQOLQH�WHDFKHU�VKRXOG�EH�H[WUHPHO\�ZHOO�SUHSDUHG�IRU�WKH�OHVVRQ��KDYLQJ�FKHFNHG� LI� WKH�VLWHV� WR�EH�XVHG�VWLOO�ZRUN�DQG�GR�QRW�FRQWDLQ�RIIHQGLQJ�PDWHULDO��KDYLQJ�D�FOHDU�DQG�GHWDLOHG�SODQ�RI�WKH�OHVVRQ��WRJHWKHU�ZLWK�DGGLWLRQDO�RII�OLQH�WDVNV�LQ�FDVH�RI�VORZ�FRQQHFWLRQ�DQG�DOWHUQDWLYH�VLWHV� WR�JR�WR��)LQDOO\��WKH�WHDFKHU�PXVW�PDNH�VXUH�WKDW� WKH�LQVWUXFWLRQV�JLYHQ� WR�VWXGHQWV�DUH�FOHDU�DQG�SUHFLVH��WKDW�VWXGHQWV�IXOO\�XQGHUVWDQG�ZKDW�WR�GR��DQG�FRQVHTXHQWO\�WKHUH�DUH�QR�GRXEWV�DV�WR�WKH�WHFKQLFDO�QDWXUH�RI�WDVNV��2QOLQH�7HDFKHU�DQG�&RPSXWHU�6NLOOV)URP� DOO� WKH� UHTXLUHPHQWV� IRU� DQ� RQOLQH� WHDFKHU� PHQWLRQHG� DERYH�� ,� DP� JRLQJ� WR� GLVFXVV� WKH�DVSHFW� RI� FRPSXWHU� VNLOOV� DW� WKLV� SRLQW�� ,W� LV� EH\RQG� GRXEW� WKDW� WKH� WHDFKHU� QHHGV� WR� SRVVHVV�FRPSXWHU� VNLOOV� QHFHVVDU\� WR� SUHSDUH� WKH� OHVVRQ�� ILQG�PDWHULDOV� IRU� FODVVURRP� XVH�� HWF�� 2Q� WKH�RWKHU� KDQG�� LW� LV� LQHYLWDEOH� WKDW� WKH� WHDFKHU� QHYHU� NQRZV� DV� PXFK� DERXW� WHFKQRORJ\� DQG�SURJUDPPHV�DV�VRPH�VWXGHQWV��DQG�LW�LV�HVVHQWLDO�WKDW�WKH�WHDFKHU�EH�UHDG\�WR�OHDUQ�IURP�VWXGHQWV�DV�ZHOO��$V�IRU�,&7�VNLOOV�WKDW�WHDFKHUV�QHHG�WR�SRVVHVV��LW�VHHPV�WKDW�WUDLQLQJ�WHDFKHUV�FDQ�GHYHORS�DORQJ�WZR�ZD\V��2Q�WKH�RQH�KDQG��WHDFKHUV�DFTXLUH�EDVLF�FRPSXWHU�VNLOOV�LQ�PRVW�SRSXODU�DSSOLFDWLRQV��ILOH� PDQDJHPHQW�� ZRUG�SURFHVVLQJ�� VSUHDGVKHHWV�� GDWDEDVHV�� SUHVHQWDWLRQ� VRIWZDUH�� HPDLOLQJ��VHDUFKLQJ�DQG�UHWULHYLQJ�LQIRUPDWLRQ�IURP�WKH�,QWHUQHW���2I�FRXUVH��LW�PD\�EH�DUJXHG�WKDW�QRW�DOO�RI� WKHVH�DSSOLFDWLRQV�DUH�DEVROXWHO\� LQGLVSHQVDEOH� WR�D� WHDFKHU�RI�(QJOLVK��ZKLFK� LV� UHIOHFWHG� LQ�WKH� VXUYH\� FRQGXFWHG� DPRQJ� ��� VWXGHQWV� RI� WZR� 77&V��:KHQ� DVNHG�ZKDW� ,&7� FODVVHV� VKRXOG�FRPSULVH��VWXGHQWV�DQVZHUHG�LQ�WKH�IROORZLQJ�ZD\��ILOH PDQDJHPHQW ���ZRUG�SURFHVVLQJ ���VSUHDGVKHHWV ���GDWDEDVHV ���SUHVHQWDWLRQ�VRIWZDUH ���VHDUFKLQJ�WKH�,QWHUQHW ���RSHUDWLQJ�HPDLO�VRIWZDUH ���FUHDWLQJ�ZHEVLWHV ���)LJXUH����7KH�H[SHFWDWLRQV�RI�WKH�VWXGHQWV�RI�7HDFKHU�7UDLQLQJ�&ROOHJHV�DV�IRU�FRPSXWHU�VNLOOV7KXV�� LW� VHHPV� WKDW� VSUHDGVKHHWV�DQG�GDWDEDVHV�DUH� OHVV� OLNHO\� WR�EH�XVHG� LQ� IXWXUH�E\� WHDFKHUV��ZKLOH�VHDUFKLQJ�WKH�,QWHUQHW��HPDLOLQJ��ZRUG�SURFHVVLQJ��FUHDWLQJ�ZHEVLWHV�QHHG�WR�EH�LQFOXGHG�LQ�WKH�,&7�FODVVHV�V\OODEXV��



7KH�VHFRQG�OLQH�DORQJ�ZKLFK�,&7�FRXUVHV�QHHG�WR�EH�RUJDQLVHG��ERWK�LQ�SUH�VHUYLFH�DQG�LQ�VHUYLFH�WUDLQLQJ�� LV� DSSO\LQJ� WHFKQRORJ\� LQ� WHDFKLQJ� (QJOLVK�� ZLWK� VXFK� VSHFLILF� WRSLFV� DV� WHDFKLQJ�ODQJXDJH�VNLOOV�ZLWK� WKH� ,QWHUQHW��SODQQLQJ�DQG� UXQQLQJ�RQOLQH� OHVVRQV��XVLQJ�FKDW�DQG�HPDLO� LQ�ODQJXDJH�OHDUQLQJ��FUHDWLQJ�FRPSXWHU�SURMHFWV�ZLWK�SUHVHQWDWLRQ�VRIWZDUH�RQ�WKH�EDVLV�RI�,QWHUQHW�PDWHULDOV��ILQGLQJ�DQG�SUHSDULQJ�PDWHULDOV�IRU�FODVVURRP�XVH��XVLQJ�D�FODVV�ZHEVLWH�LQ�WHDFKLQJ��RU�(/7� FRPSXWHU� VRIWZDUH�� $JDLQ�� 77&� VWXGHQWV� ZHUH� DVNHG� DERXW� VSHFLILF� WRSLFV� KHUH�� DQG� WKH�UHVXOWV�DUH�DV�IROORZV��,QWHUQHW�IRU�WHDFKLQJ�ODQJXDJH�VNLOOV ���FUHDWLQJ�DQG�UXQQLQJ�RQOLQH�OHVVRQV ���XVLQJ�HPDLO�LQ�WHDFKLQJ ���XVLQJ�FKDW�LQ�WHDFKLQJ ���FRPSXWHU�SURMHFW�ZRUN ���XVLQJ� WKH� ,QWHUQHW WR� SUHSDUH� FODVVURRP�PDWHULDOV ���
XVLQJ�D�FODVV�ZHEVLWH�LQ�WHDFKLQJ ���XVLQJ�(/7�VRIWZDUH ���)LJXUH����7KH�H[SHFWDWLRQV�RI� WKH�VWXGHQWV�RI�7HDFKHU�7UDLQLQJ�&ROOHJHV�DV�IRU�PHWKRGRORJ\�RI�RQOLQH�WHDFKLQJ��:KHQ�ZH�FRPSDUH� WKH�UHVXOWV� IRU� WKH� ILUVW�PRGXOH� �SXUHO\�FRPSXWHU�VNLOOV��DQG� WKH�VHFRQG�RQH��DSSO\LQJ� WHFKQRORJ\� LQ� WHDFKLQJ�(QJOLVK��� LW� LV� HYLGHQW� WKDW� WKH� WRSLFV�RI� WKH� VHFRQG�DUH�PXFK�PRUH�KLJKO\�HYDOXDWHG��7KLV�GHPRQVWUDWHV�D�JUHDW�GHPDQG�IRU�WUDLQLQJ�RI�WKLV�NLQG�DPRQJ�IXWXUH�WHDFKHUV��DQG�WKH�SHUFHQWDJHV�FOHDUO\�VKRZ�WKDW�DOO�WRSLFV�PHQWLRQHG�LQ�WKH�VHFRQG�PRGXOH�VKRXOG�EH� LQFOXGHG� LQ� WUDLQLQJ��2I� FRXUVH�� LW� LV� LPSRVVLEOH� WR� LPDJLQH� D� FRXUVH� FRQVLVWLQJ� RI� RQO\� WKH�SUDFWLFDO� DSSOLFDWLRQV�� ZLWKRXW� DQ\� FRPSXWHU� VNLOOV� SDUW�� DV� WKH� OHYHO� RI� FRPSXWHU� VNLOOV� RI�VWXGHQWV��WKRXJK�DOO�VHFRQGDU\�VFKRRO�VWXGHQWV�KDYH�EDVLF�,QIRUPDWLRQ�7HFKQRORJ\�FODVVHV��ZLOO�EH�YDULHG�DQG�FRQVHTXHQWO\�LW�PLJKW�QRW�EH�SRVVLEOH�WR�FRQGXFW�D�FRXUVH�HIIHFWLYHO\��6WXGHQWV�RI�WZR�77&V��ZKHQ�DVNHG�DERXW�ZKHWKHU� WKH\�VKRXOG�KDYH�D�FRXUVH�RQO\� LQ�SXUH�FRPSXWHU�VNLOOV��RQO\�LQ�SUDFWLFDO�DSSOLFDWLRQV�RI�WHFKQRORJ\�LQ�WHDFKLQJ�RU�LQ�ERWK�RI�WKHVH�DUHDV��RYHUZKHOPLQJO\�FKRVH�WKH�ODVW�RSWLRQ���������DV�RSSRVHG�WR�������IRU�HLWKHU�RI�WKH�ILUVW�WZR�RSWLRQV���7KLV�VHHPV�WR�SURYH�WKH�DVVXPSWLRQ�WKDW�ERWK�SDUWV�DUH�QHFHVVDU\�GHSHQGLQJ�RQ�FRQGLWLRQV�DYDLODEOH��3UH�6HUYLFH�,&7�7UDLQLQJ�,Q�WKLV�VHFWLRQ�RI�WKH�SDSHU��,�ZRXOG�OLNH�WR�VWDUW�ZLWK�SUHVHQWLQJ�WKH�VLWXDWLRQ�DV�IRU�,&7�WUDLQLQJ�DQG�HTXLSPHQW�DYDLODELOLW\�LQ�VHOHFWHG�77&V��7KHQ��,�ZLOO�EULHIO\�GLVFXVV�WKH�WHFKQLFDO�DVSHFWV�RI�UXQQLQJ�D�SUH�VHUYLFH�FRXUVH��$IWHU�WKDW��D�SURSRVDO�IRU�,&7�WUDLQLQJ�LQ�7HDFKHU�7UDLQLQJ�&ROOHJHV�ZLOO�EH�SXW�IRUZDUG��VXSSRUWHG�E\�WKH�HYLGHQFH�IURP�WKH�VWXGHQW�VXUYH\��7HDFKHU� 7UDLQLQJ� &ROOHJHV� �77&V�� DUH� SXEOLF� LQVWLWXWLRQV� VSHFLDOLVLQJ� LQ� WUDLQLQJ� WHDFKHUV� RI�(QJOLVK�� 6WXGLHV� VWDUW� DIWHU� WKH� VHFRQGDU\� VFKRRO�OHDYLQJ� H[DP� DQG� ODVW� IRU� VL[� VHPHVWHUV��6WXGHQWV�JUDGXDWH�ZLWK�D� OLFHQFMDW GHJUHH��DQ�HTXLYDOHQW�RI�D�%�$���ZKLFK�DOORZV�WKHP�WR�WHDFK�(QJOLVK� LQ� DOO� NLQGV� RI� VFKRROV�� (DFK� 77&� LV� D� VHSDUDWH� HQWLW\�� WKRXJK� WKH\� KDYH� DFDGHPLF�VXSHUYLVLRQ�RI�(QJOLVK�'HSDUWPHQWV�RI�GLIIHUHQW�XQLYHUVLWLHV�DOO�RYHU�3RODQG��



77&�%LDO\VWRN�KDV�D�VHOI�DFFHVV�FRPSXWHU�ODE��EXW�PRVW�ZRUNVWDWLRQV�DUH�RXW�RI�GDWH��DQG�RQO\�D�IHZ�DUH ZLWK�D�JRRG�ILEUHRSWLF�,QWHUQHW�FRQQHFWLRQ��8QWLO������VWXGHQWV�XVHG�WR�KDYH�,&7�FODVVHV�IRU� RQH� VHPHVWHU� LQ� WKH� ILUVW� \HDU� �ZRUG�SURFHVVLQJ�� DQG� IRU� RQH� VHPHVWHU� LQ� WKH� WKLUG� \HDU��VHDUFKLQJ� WKH� ,QWHUQHW��ZHESXEOLVKLQJ��HYDOXDWLQJ�RQOLQH�PDWHULDOV���'XH� WR� ODFN�RI� IXQGV�� ,&7�FODVVHV�DUH�QRZ�VXVSHQGHG��DQG�77&�%LDO\VWRN�LV�ZDLWLQJ�IRU�IXQGV�WR�VWDUW�WKHP�DJDLQ��,Q�77&�%\GJRV]F]��VWXGHQWV�FDQ�XVH�DQ�,QWHUQHW�ODE�ZLWK����FRPSXWHUV�LQ�OLPLWHG�VHOI�DFFHVV�IRU�WZR�KRXUV�D�ZHHN��,&7�FODVVHV�DUH�UXQ�IRU�WZR�KRXUV�D�ZHHN�IRU�WZR�VHPHVWHUV�LQ�WKH�ILUVW�\HDU��DQG� WKH\� HQFRPSDVV� ZRUG�SURFHVVLQJ�� RSHUDWLQJ� HPDLO�� EDVLF� ZHESXEOLVKLQJ� DQG� HGXFDWLRQDO�VRIWZDUH��$QRWKHU� 77&� WR� EH� GLVFXVVHG� LV� &UDFRZ�� ZKHUH� WKHUH� DUH� IRXU� ZRUNVWDWLRQV� WR� EH� XVHG� E\�VWXGHQWV�� LQFOXGLQJ� WZR ZLWK� ,QWHUQHW�DFFHVV��'XH� WR� ODFN�RI�HTXLSPHQW�� WKHUH�DUH�QR�FODVVHV� LQ�,&7��WKRXJK�WKHUH�DUH�SODQV�WR�VWDUW�,&7�FODVVHV�FRQWDLQLQJ�EDVLF�FRPSXWHU�WUDLQLQJ�DQG�HOHPHQWV�RI�&$//�LQ�KLUHG�ODEV�RXW�RI�WKH�&ROOHJH��,Q� 77&� /XEOLQ� WKH� VLWXDWLRQ� LV� HYHQ� ZRUVH�� DV� WKHUH� DUH� RQO\� WZR� ZRUNVWDWLRQV� ZLWK� ,QWHUQHW�DFFHVV� WR� EH� XVHG� E\� VWXGHQWV�� EXW� WKH\� QHHG� WR� EH� VKDUHG� ZLWK� WKH� VWXGHQWV� RI� WKH� (QJOLVK�'HSDUWPHQW� RI� 0DULD� &XULH�6NORGRZVND� 8QLYHUVLW\�� 7KHUH� DUH� QR� FODVVHV� LQ� ,&7�� DQG�� WR� P\�NQRZOHGJH��QR�SODQV�IRU�DQ\��$� QRWDEOH� H[FHSWLRQ� DPRQJ� WKRVH� IHZ� 7HDFKHU� 7UDLQLQJ� &ROOHJHV� LQYHVWLJDWHG� LV� WKH� RQH� LQ�3U]HP\VO�� ZKHUH� VWXGHQWV� KDYH� DW� WKHLU� GLVSRVDO� D� FRPSXWHU� ODE� ZLWK� ��� ZRUNVWDWLRQV�� IDVW�,QWHUQHW�FRQQHFWLRQ��DFFHVV� WR� WKH� ODE�GXULQJ� ,&7� FODVVHV��SOXV�DGGLWLRQDOO\�FRQVWDQW�VHOI�DFFHVV�RQ� IRXU�ZRUNVWDWLRQV� LQ� D� OLEUDU\� UHDGLQJ� URRP��6WXGHQWV� FDQ� DOVR� UHQW� VRPH�(/7�VRIWZDUH� IRU�RQVLWH�XVH� LQ�D� UHDGLQJ� URRP��$V�UHJDUGV� ,&7� FODVVHV�� VWXGHQWV�KDYH� WZR�KRXUV�D�ZHHN�IRU� WZR�VHPHVWHUV� LQ� WKH� VHFRQG� \HDU�� DQG� WKH� FRXUVH� LQFOXGHV� ZRUG�SURFHVVLQJ�� RSHUDWLQJ� HPDLO��SDUWLFLSDWLQJ�LQ�SURIHVVLRQDO�GLVFXVVLRQ�OLVWV��VHDUFKLQJ�WKH�1HW�DQG�HYDOXDWLQJ�RQOLQH�PDWHULDOV��7KH� FRQFOXVLRQV� WR� EH� GUDZQ� IURP� WKH� DERYH� SUHVHQWDWLRQ� DUH� WKH� IROORZLQJ�� 7KH� OHYHO� RI�HTXLSPHQW� DYDLODELOLW\� LV� YDULHG�� DQG� WKHUH� DUH� VRPH� FROOHJHV� �/XEOLQ��&UDFRZ��ZKLFK� SURYLGH�VWXGHQWV�ZLWK�DOPRVW�QR�FRPSXWHU�IDFLOLWLHV�DQG�,QWHUQHW�DFFHVV��6XUSULVLQJO\��WKLV�LV�QRW�UHODWHG�WR�WKH� VL]H� RI� WKH� FLW\�� DV� 3U]HP\VO� LV� PXFK� VPDOOHU� WKDQ� /XEOLQ� RU� &UDFRZ�� 7KH� HTXLSPHQW�SRVVHVVHG� KDV� WKH� HIIHFW� RQ� WKH� ,&7� FODVVHV�� DQG� LI� WKHUH� LV� QR� GHFHQW� FRPSXWHU� ODE�ZLWK� IDVW�,QWHUQHW�FRQQHFWLRQ��WKHUH�DUH�QR�,&7�FODVVHV�HLWKHU��WKRXJK��DV�WKH�H[DPSOH�RI�&UDFRZ�VKRZV��LW�FDQ�EH�DPHQGHG�ZLWK�RXW�RI�FROOHJH�FRXUVHV��7KH�QH[W�SUREOHP�LV�WKDW�WKHUH�DUH�VWLOO�QRW�HQRXJK�IXQGV� WR� RUJDQLVH� FODVVHV�� DV� WKH� H[DPSOH� RI�%LDO\VWRN� VKRZV�� DQG� WKHUH� LV� QR� VWDELOLW\� LQ� WKLV�UHVSHFW�� :KDW� LV� PRUH�� WKHUH� LV� QR� RUJDQLVDWLRQDO� SURYLVLRQ� IRU� ,&7� FODVVHV�� DQG� WKH\� DUH�RUJDQLVHG�LQGHSHQGHQWO\�RI�WKH�FRXUVH�SURJUDPPH�DSSURYHG�E\�WKH�VXSHUYLVLQJ�XQLYHUVLW\��ZKLFK�PHDQV� WKDW� WKHUH� LV� FRQVWDQW� QHHG� IRU� IXQGLQJ� LQ� WKLV� UHVSHFW� �3U]HP\VO��� )LQDOO\�� WKHUH� LV� QR�QDWLRQZLGH�FRRUGLQDWLRQ�QRU�DSSURYDO�RI�WKH�0LQLVWU\�RI�1DWLRQDO�(GXFDWLRQ��ZKLFK�PHDQV�WKDW�LQ�WHUPV� RI� ,&7� FODVVHV� DQG� VNLOOV� VWXGHQWV� JUDGXDWLQJ� IURP� 3U]HP\VO� RU� %\GJRV]F]� 77&V� DUH�VLPSO\�OXFNLHU�WKDQ�WKHLU�FROOHDJXHV�IURP�RWKHU�WRZQV�DQG�KDYH�DQ�DGYDQWDJH�DW�WKH�VWDUW�LQ�WKHLU�SURIHVVLRQDO�OLIH��,W�PLJKW� EH� LQWHUHVWLQJ� WR� VHH� QRZ�ZKHWKHU� VWXGHQWV� RI� 77&V� KDYH� ORZ� FRPSXWHU� DQG� ,QWHUQHW�OLWHUDF\�EHFDXVH�RI� WKDW�JHQHUDOO\�EDG�VLWXDWLRQ� LQ�SUH�VHUYLFH� WHDFKHU� WUDLQLQJ�DV� IRU�HTXLSPHQW�DQG� FODVVHV�� 7KH� SROO� FRQGXFWHG� DPRQJ� VWXGHQWV� DOVR� WRXFKHG� WKDW� LVVXH��ZKHQ� DVNHG�ZKHWKHU�WKH\�XVH�FRPSXWHUV���������DQVZHUHG�SRVLWLYHO\��HLWKHU�DW�KRPH��ZRUN�RU�FROOHJH���������KDG�DQ�HPDLO� DFFRXQW�� EXW� DV� PDQ\� DV� ���� FKHFN� LW� OHVV� RIWHQ� WKDQ� RQFH� D� IRUWQLJKW�� ,W� LV� QRW� YHU\�HQFRXUDJLQJ�� FRQVLGHULQJ� WKH� IDFW� WKDW� KDYLQJ� DQ� HPDLO� DFFRXQW� DQG� FKHFNLQJ� LW� UHJXODUO\� LV�EHFRPLQJ� D� PXVW� LQ� WKH� FRQWHPSRUDU\� ZRUOG�� 2QO\� ������ KDYH� WKHLU� RZQ� ZHEVLWH�� DQG� RQO\�������ZHUH�D�PHPEHU�RI�D�GLVFXVVLRQ�JURXS��ZKLFK�LV�GLVDVWURXVO\�ORZ�LI�ZH�WDNH�LQWR�DFFRXQW�



WKH�VLWXDWLRQ�LQ�WKH�86$�RU�&KLQD�ZKHUH�VWXGHQWV�DUH�PHPEHUV�RI�GLVFXVVLRQ�OLVWV�DQG�LQ�WKLV�ZD\�WKH\�GR� UHVHDUFK� IRU� WKHLU�%�$�� RU�0�$�� WKHVHV�� ,QWHUQHW� MRXUQDOV� DUH�XVHG�E\�RQO\������ZKLFK�PHDQV�WKDW�EHFDXVH�RI�SUREOHPV�RI�DFFHVV�DQG�LQDGHTXDWH�VNLOOV�VWXGHQWV�GR�QRW�PDNH�XVH�RI�WKDW�IUHH� DQG� HDVLO\� DFFHVVLEOH� VRXUFH� RI� UHVHDUFK� DUWLFOHV�� ������� XVH� HPDLO� WR� VHQG� ILOHV�� DQG� D�VLPLODU�SHUFHQWDJH� ���������XVH�FKDW� WR�FRPPXQLFDWH�ZLWK�RWKHUV��2I�FRXUVH�� WKHVH�ILJXUHV�DUH�UHODWLYHO\� ORZ��EXW� LI�ZH� WDNH� LQWR�DFFRXQW�SUREOHPV�ZLWK�DFFHVV� WR� WKH�,QWHUQHW� LQ� WKH�FROOHJHV��WKHQ� WKH\�VWLOO�DUH�VRPHWKLQJ� WR�EH�JODG�DERXW������RI�VWXGHQWV�XVH�,QWHUQHW�QHZV�VHUYLFHV��DQG�����XVH�:::�WR�ILQG�PDWHULDOV�IRU�FODVVURRP�XVH��ZKLFK�LV�PXFK�PRUH�HQFRXUDJLQJ��2I� FRXUVH�� UHODWLYHO\� ORZ� FRPSXWHU� OLWHUDF\� DV� GHPRQVWUDWHG� DERYH�PD\� EH� GXH� WR� LQDGHTXDWH�WUDLQLQJ�DQG�GLIILFXOW�DFFHVV�WR�FRPSXWHUV�LQ�WKH�FROOHJH��DQG�LW�VHHPV�WKDW�D�ORW�VKRXOG�EH�GRQH�VR�WKDW� FRPSXWHUV� DQG� WKH� ,QWHUQHW� FDQ�EH�XVHG�DV� WRROV� LQ� VWXGLHV�� LQ�ZULWLQJ� UHVHDUFK�SDSHUV�DQG�WKHVHV��JDWKHULQJ�LQIRUPDWLRQ�YLD�GLVFXVVLRQ�OLVWV��WHDPLQJ�XS�ZLWK�RWKHU�VWXGHQWV�RU�UHVHDUFKHUV�LQWHUHVWHG� LQ� VLPLODU� SUREOHPV�� GRLQJ� FROODERUDWLYH� UHVHDUFK� SURMHFWV� ZLWK� VWXGHQWV� IURP� RWKHU�FRXQWULHV��$W�WKLV�SRLQW��D�ZRUG�QHHGV�WR�EH�VDLG�DERXW�UXQQLQJ�SUH�VHUYLFH�,&7�FRXUVHV��,Q�7HDFKHU�7UDLQLQJ�&ROOHJHV��VWXGHQWV�FRPH�WR�FODVVHV�HYHU\�ZHHN�IRU�WZR�KRXUV��DQG�WKH�LQVWUXFWLRQ�LV�GHOLYHUHG�LQ��SLHFHV���7KLV�PDNHV�LW�SRVVLEOH�WR�DVVLJQ�VRPH�UHDGLQJ�RU�KRPHZRUN�WR�EH�VXEPLWWHG�EHIRUH�QH[W�FODVVHV�� ZKLFK� LV� GLIILFXOW� WR� DFKLHYH� LQ� LQ�VHUYLFH� WUDLQLQJ��$OVR�� VWXGHQWV� DUH� XVHG� WR� UHDGLQJ�DUWLFOHV��SURGXFLQJ�SDSHUV��GRLQJ�UHVHDUFK��DQG�WKLV�FDQ�EH�H[SORLWHG�E\�WKH�LQVWUXFWRU��7KH�QH[W�IDFWRU� LV� DJH��SUH�VHUYLFH� WUDLQHHV�DUH� UHODWLYHO\�\RXQJ��ZKLFK�PHDQV� WKDW� WKH\�DUH�RSHQ� WR�QHZ�NQRZOHGJH�DQG�TXLFN�WR�OHDUQ��7R� FRQFOXGH� WKH� VHFWLRQ RI� WKH� SDSHU� GHDOLQJ� ZLWK� ,&7� WUDLQLQJ� IRU� SUH�VHUYLFH� LQVWLWXWLRQV��7HDFKHU�7UDLQLQJ�&ROOHJHV���VRPH�SURSRVDO�QHHGV�WR�EH�IRUZDUGHG�RQ�WKH�EDVLV�RI�UHVXOWV�RI�WKH�VXUYH\�SUHVHQWHG�DERYH��,W�VHHPV�WKDW�VWXGHQWV�VKRXOG�KDYH�,&7�FODVVHV��IRU�WZR�KRXUV�D�ZHHN�IRU�WZR�VHPHVWHUV�LQ�WKH�VHFRQG�\HDU��ZKLFK�LV�WKH�EHVW�WLPH�DV�VWXGHQWV�DOUHDG\�NQRZ�PHWKRGRORJ\�RI� WHDFKLQJ�(QJOLVK�� EXW� DUH� QRW� \HW� RFFXSLHG�ZLWK�ZULWLQJ� GLSORPD� WKHVHV� DQG� VHUYLQJ� WHDFKHU�WUDLQLQJ�SUDFWLFHV��&ODVVHV�VKRXOG�HQFRPSDVV�ERWK�SXUH�FRPSXWHU�VNLOOV�DQG�SUDFWLFDO�DSSOLFDWLRQV�RI�WHFKQRORJ\�LQ�WHDFKLQJ��WKRXJK�JUHDWHU�HPSKDVLV�VKRXOG�EH�GHYRWHG�WR�WUDLQLQJ�VWXGHQWV�LQ�WKH�FRQILGHQW� XVH� RI� WKH�PRVW� SRSXODU� DSSOLFDWLRQV� VXFK� DV�ZRUG�SURFHVVRU�� SUHVHQWDWLRQ� VRIWZDUH��HPDLO�VRIWZDUH��,QWHUQHW�EURZVHU��ZHESXEOLVKLQJ�SURJUDPPH��6WXGHQWV�VKRXOG�DFTXLUH�VXFK�VNLOOV�DV� EURZVLQJ� WKH� 1HW�� HYDOXDWLQJ� DQG� UHWULHYLQJ� PDWHULDOV�� SDUWLFLSDWLQJ� LQ� GLVFXVVLRQ� OLVWV�� EXW�VKRXOG�DOVR�EH�VKRZQ�KRZ�WR�XVH�,QWHUQHW�UHVRXUFHV�VXFK�DV�ZHEVLWHV��HPDLO�RU�FKDW�LQ�WHDFKLQJ��)LQDOO\��WKH\�VKRXOG�EH�JLYHQ� IUHH�DFFHVV� WR�FRPSXWHUV��SUHIHUDEO\�ZLWK�DFFHVV� WR� WKH�FRPSXWHU�ODE� LQ� FHUWDLQ�KRXUV�� DOO� GD\� VHOI�DFFHVV� LQ� D� OLEUDU\� UHDGLQJ� URRP��ZKHUH� WKH\�FRXOG� DOVR�ZRUN�ZLWK�(/7�FRPSXWHU�VRIWZDUH�ERUURZHG�IURP�WKH�OLEUDU\��,Q�6HUYLFH�,&7�7UDLQLQJ�:KHQ� FRQVLGHULQJ� WUDLQLQJ� RI� DOUHDG\� DFWLYH� WHDFKHUV� RI�(QJOLVK� LQ� ,&7� �LQ�VHUYLFH� WUDLQLQJ��� ,�ZLOO�ILUVW�JLYH�WKH�H[DPSOH�RI�WKH�/XEOLQ�UHJLRQ�DQG�GHVFULEH�LQ�GHWDLO�WZR�GLIIHUHQW�FRXUVHV�WKDW�KDYH�EHHQ�UXQ�LQ� WKH�����������DFDGHPLF�\HDU��1H[W��,�ZLOO�SUHVHQW�WKH�UHVXOWV�RI�HYDOXDWLRQ�RI�WKHVH� FRXUVHV�E\� WHDFKHUV� DQG� WU\� WR�GUDZ� VRPH�FRQFOXVLRQV� DV� WR� WKH�PRGHO�RI� LQ�VHUYLFH� ,&7�WUDLQLQJ��ZKLFK�ZLOO�EH�SURYLGHG�DW�WKH�HQG��$V�IRU�,&7�WUDLQLQJ�LQ�WKH�/XEOLQ�UHJLRQ��LW�QHHGV�WR�EH�VDLG�WKDW�WKH�VLWXDWLRQ�LV�PXFK�EHWWHU�WKDQ�WKH� SUH�VHUYLFH� RQH� IRU� D� QXPEHU� RI� UHDVRQV�� )LUVW� RI� DOO�� GXH� WR� WKH� WHDFKHUV
� SURIHVVLRQDO�GHYHORSPHQW�� WKHUH� LV�D�JUHDW�GHPDQG� IRU� FRXUVHV�RI�DOO�NLQGV��DQG�VSHFLILFDOO\�FRXUVHV� LQ� ,&7��VLQFH�XVLQJ�FRPSXWHUV�DQG� WKH�,QWHUQHW� LV�RQH�RI� WKH�UHTXLUHPHQWV� WR�DFKLHYH�D�KLJKHU� WHDFKHUV
�SRVLWLRQ�� 6HFRQGO\�� WKHUH� LV� VRPH� QDWLRQDO� FRRUGLQDWLRQ� RI� FRXUVHV� FRQGXFWHG� E\� WKH� %ULWLVK�&RXQFLO� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ� 7HFKQRORJ\� 7HDFKHU� (GXFDWLRQ� 3URMHFW�� DQG� FRXUVHV�



UXQ� LQ�GLIIHUHQW� FHQWUHV� LQ�3RODQG�ZLOO�KDYH� WKH� VDPH�V\OODEXV�DQG� UHVRXUFHV� IRU� WUDLQHUV��$OVR��DQRWKHU�LPSRUWDQW�SRLQW�LV�WKDW�WKHUH�DUH�GLIIHUHQW�HQWLWLHV�RUJDQLVLQJ�FRXUVHV��VXFK�DV�7KH�%ULWLVK�&RXQFLO�� UHJLRQDO� ,16(77� 3URJUDPPHV�� /RFDO� 7HDFKHU� (GXFDWLRQ� &HQWUHV �:2'1��� ORFDO�WHDFKHU�DGYLVRUV��DQG�SULYDWH�FRPSDQLHV��)XQGLQJ�IRU�FRXUVHV�LV�SURYLGHG�E\�7KH�%ULWLVK�&RXQFLO��.XUDWRULXP�2VZLDW\�RU�WKH�0LQLVWU\�RI�1DWLRQDO�(GXFDWLRQ�LQ�WKH�IRUP�RI�JUDQWV��VR�WUDLQHHV�GR�QRW�QHHG�WR�JR�WR�PXFK�H[SHQVH��,Q�WKH���������� LQ�WKH�/XEOLQ�UHJLRQ�WKHUH�ZHUH�WZR�UHJXODU�,&7�FRXUVHV��7KH�ILUVW�ZDV�D�JUDQW�FRXUVH� �+RZ� WR� 7HDFK� (QJOLVK� LQ� WKH� �UG 0LOOHQQLXP���ZKHUH� RXW� RI� ��� KRXUV� LQ� DOO� KDOI�ZDV�GHYRWHG�WR��7KH�,QWHUQHW�DQG�0XOWLPHGLD�LQ�7HDFKLQJ�(QJOLVK��PRGXOH��7KH�FRXUVH�ZDV�IXQGHG�E\� .XUDWRULXP� 2VZLDW\� Z� /XEOLQLH�� UXQ� E\� /RFDO� 7HDFKHU� (GXFDWLRQ� &HQWUH� �:2'1�� DQG�,16(77�3URJUDPPH�/XEOLQ��DQG�DWWHQGHG�E\����WHDFKHUV�RI�MXQLRU�KLJK�VFKRRO��JLPQD]MXP���7KH�RUJDQLVHUV�RI� WKH�FRXUVH�GLG�QRW�KDYH�PXFK�LQIOXHQFH�RQ�WKH�FRQWHQW��DV�LW�ZDV�WKH�JUDQW�FRXUVH�ZLWK� FRQWHQW� DOUHDG\� VSHFLILHG�� 7KH� ILUVW� IRXU� KRXUV� ZHUH� GHYRWHG� WR� EDVLF� FRPSXWHU� WUDLQLQJ��RSHUDWLQJ� WKH� ,QWHUQHW� EURZVHU�� VHDUFKLQJ� WKH�1HW�� RSHUDWLQJ� HPDLO��� WHQ� KRXUV� WR� WKH� SUDFWLFDO�DSSOLFDWLRQV� RI� WHFKQRORJ\� LQ� WHDFKLQJ� �,QWHUQHW� OHVVRQV�� WHDFKLQJ� ODQJXDJH� VNLOOV� ZLWK� WKH�,QWHUQHW��XVLQJ�WKH�,QWHUQHW�IRU�ILQGLQJ�PDWHULDOV�IRU�FODVVURRP�XVH��FUHDWLQJ�D�FODVV�ZHEVLWH���DQG�ILQDO�VL[�KRXUV�WR�(/7�FRPSXWHU�VRIWZDUH��JHWWLQJ�WR�NQRZ�DQG�HYDOXDWLQJ�SURJUDPPHV���,Q� WKH� HYDOXDWLRQ� RI� WKLV� FRXUVH�� ������� RI� WHDFKHUV� VDLG� WKDW� WKH� FRXUVH� ZDV� ORQJ� HQRXJK���������WKDW�PRUH�WLPH�ZDV�QHHGHG�IRU�WKH�FRXUVH��,QGHHG��WZHQW\�KRXUV�SURYHG�WR�EH�WRR�VKRUW�D�SHULRG�RI�WLPH�IRU�D�FRXUVH�OLNH�WKDW�������DFTXLUHG�QHZ�VNLOOV���������ZLOO�WU\�WR�DSSO\�DFTXLUHG�VNLOOV�LQ�WKHLU�WHDFKLQJ�LQ�VFKRROV�DQG��������ZRXOG�OLNH�WR�SDUWLFLSDWH�LQ�IXUWKHU�FRXUVHV�RI�WKLV�NLQG��,W�QHHGV�WR�EH�VWUHVVHG�WKDW�DV�PDQ\�DV��������ZLOO�WU\�WR�DSSO\�WKH�DFTXLUHG�VNLOOV�LQ�WKHLU�WHDFKLQJ��ZKLFK�RQ�WKH�RQH�KDQG�SURYHV�WKH�XVHIXOQHVV�RI�WKH�FRXUVH��EXW�RQ�WKH�RWKHU�LQGLFDWHV�WKH� IDFW� WKDW� WHDFKHUV� GR� KDYH� FRQGLWLRQV� WR� XVH� WHFKQRORJ\� LQ� VFKRROV�� :KHQ� HYDOXDWLQJ� WKH�RYHUDOO� FRQWHQW� RI� WKH� FRXUVH�� ������� VDLG� WKDW� WKH� FRQWHQWV� RI� WKH� FRXUVH� JRW� JUDGH� ��� ZKLOH��������JDYH�JUDGH����DOO�DVVHVVHG�LQ�D�VL[�JUDGH�VFDOH��ZKHUH���PHDQV�WKH�ZRUVW�ZKLOH���GHQRWHV�WKH�EHVW���$V�IRU�VSHFLILF�FRQWHQWV��SDUWV�SHUWDLQLQJ�WR�WKH�,QWHUQHW�ZHUH�HYDOXDWHG�EHWWHU�WKDQ�SDUWV�GHYRWHG� WR� VRIWZDUH��0RVW�SUREDEO\�� WKLV� LV� EHFDXVH� WHDFKHUV� UHDOLVHG� WKH�JUHDW SRWHQWLDO�RI� WKH�,QWHUQHW�DQG�WKH�SRVVLELOLWLHV�LW�RIIHUV�IRU�OHVVRQV��ZKLOH�DW�WKH�VDPH�WLPH�WKH\�VDZ�WKH�OLPLWDWLRQV�RI� FRPSXWHU� VRIWZDUH� DQG� LWV�PDLQO\� VHOI�VWXG\� LQGLYLGXDO�ZRUN� QDWXUH��7KH� FRPSXWHU� WUDLQLQJ�SDUW��ILUVW���KRXUV��ZDV�UHJDUGHG�DV�WRR�VKRUW�DQG�ZLWKRXW�HQRXJK�WLPH�IRU�SUDFWLVLQJ�QHZ�VNLOOV��ZKLFK�ZDV�D�YDOXDEOH�FRPPHQW��EXW� LQ� WKH�UHDOLW\�RI� WKLV�FRXUVH��ZKHUH�WKH�V\OODEXV�ZDV�SDUWO\�LPSRVHG��QRWKLQJ�HOVH�FRXOG�EH�GRQH��8VLQJ� WKH�H[SHULHQFH�RI� WKH�FRXUVH�GHVFULEHG�DERYH��DQRWKHU�RQH�ZDV�RUJDQLVHG�E\�7KH�%ULWLVK�&RXQFLO��,16(77�3URJUDPPH�/XEOLQ�DQG�/RFDO�7HDFKHU�(GXFDWLRQ�&HQWUH��7KLV����KRXU�FRXUVH�FDWHULQJ� ERWK� IRU� SXUHO\� FRPSXWHU� VNLOOV� ���� KRXUV� GHYRWHG� WR� ZRUG�SURFHVVLQJ�� SUHVHQWDWLRQ�VRIWZDUH��,QWHUQHW�EURZVHU��HPDLO�VRIWZDUH��DQG�SUDFWLFDO�DSSOLFDWLRQV�RI� WHFKQRORJ\�LQ�WHDFKLQJ����� KRXUV� GHYRWHG� WR� ,QWHUQHW� OHVVRQV�� WHDFKLQJ� ODQJXDJH� VNLOOV�ZLWK� WKH� ,QWHUQHW�� XVLQJ� HPDLO��FKDW��(/7�VRIWZDUH�LQ�WHDFKLQJ��FRPSXWHU�SURMHFW�ZRUN��ZDV�DWWHQGHG�E\����WHDFKHUV�RI�DOO�NLQGV�RI� VFKRROV� IURP� WKH� /XEOLQ� UHJLRQ�� 7KH� ILUVW� SDUW� ZDV� FRQGXFWHG� LQ� 3ROLVK� E\� DQ� ,QIRUPDWLRQ�7HFKQRORJ\� VSHFLDOLVW��ZKLOH� WKH� VHFRQG� RQH� LQ�(QJOLVK�E\� DQ� DFWLYH� VHFRQGDU\� VFKRRO�(QJOLVK�WHDFKHU�:KHQ�FRPSDUHG�ZLWK�WKH�SUHYLRXV�RQH��LQ�WKLV�FRXUVH�PXFK�PRUH�WLPH�����KRXUV��ZDV�GHYRWHG�WR�WUDLQLQJ�FRPSXWHU�VNLOOV��LQ�RUGHU�WR�PDNH�DQ�RQOLQH�WHDFKHU�DV�VNLOOHG�DQG�FRQILGHQW�LQ�WKH�XVH�RI�FRPSXWHUV� DQG� WKH� 1HW� DV� SRVVLEOH�� $OVR�� WKH� QXPEHU� RI� KRXUV� GHYRWHG� WR� (/7� VRIWZDUH�ZDV�UHGXFHG� WR� WZR�� IROORZLQJ� WKH� FRPPHQWV� DIWHU� WKH� SUHYLRXV� FRXUVH��1HZ�HOHPHQWV�ZHUH� DGGHG�VXFK�DV�XVLQJ�HPDLO�RU�FKDW�LQ�WKH�FODVVURRP��7KH�PRVW�LPSRUWDQW�DGGLWLRQ�ZDV�XVLQJ�WKH�,QWHUQHW�DQG� SUHVHQWDWLRQ� VRIWZDUH� IRU� SURMHFW�ZRUN��ZKLFK� LV� VRPH� VROXWLRQ� WR�1HZ�0DWXUD� ����� RUDO�



SDUW��ZKHUH�IRU�WKH�H[WHQGHG�SDUW�D�VWXGHQW�LV�UHTXLUHG�WR�SUHSDUH�DQG�GHOLYHU�D�SUHVHQWDWLRQ�RQ�D�FKRVHQ�WRSLF��7KH�HYDOXDWLRQ�RI� WKH�FRXUVH�VKRZV� WKDW�DOWKRXJK�WKH�FRXUVH�ZDV�WZLFH�DV� ORQJ�DV� WKH�SUHYLRXV�RQH�� IRU� ������� WKH� FRXUVH� ZDV� ORQJ� HQRXJK�� EXW� IRU� ������� LW� ZDV� VWLOO� WRR� VKRUW�� ZKLFK�SUREDEO\� SURYHV� WKH� SRLQW� WKDW� QR� QXPEHU� RI� KRXUV� GHYRWHG� WR� FRPSXWHU� WUDLQLQJ� LV� HQRXJK��6LPLODU� QXPEHUV� RI� SDUWLFLSDQWV� ��������� DFTXLUHG� QHZ� VNLOOV� DQG� ZLOO� WU\� WR� DSSO\� DFTXLUHG�VNLOOV� LQ� WKHLU� WHDFKLQJ� LQ� VFKRROV� ���������� 'HVSLWH� WKH� IDFW� WKDW� WKH� FRXUVH� ZDV� ORQJ� DQG�HQFRPSDVVHG�D�QXPEHU�RI� LVVXHV�� VWLOO��������ZRXOG� OLNH� WR� WDNH�SDUW� LQ�D� IXUWKHU� ,&7� FRXUVH��ZKLFK�SUREDEO\�FUHDWHV�WKH�QHHG�IRU�DQ��$GYDQFHG�1HW��FRXUVH�IRU�WHDFKHUV�RI�(QJOLVK��*HQHUDOO\�VSHDNLQJ�� WKH� ILUVW� SDUW� �FRPSXWHU� WUDLQLQJ�� ZDV� HYDOXDWHG� ORZHU� WKDQ� WKH� VHFRQG� �DSSO\LQJ�WHFKQRORJ\�LQ�WHDFKLQJ���ZKLFK�ZDV�WR�EH�SUHGLFWHG��DV�DFWLYH�WHDFKHUV�RI�(QJOLVK�ZHUH�QDWXUDOO\�PRUH� LQWHUHVWHG� LQ� VNLOOV� DQG� NQRZOHGJH� LPPHGLDWHO\� DSSOLFDEOH� LQ� WKHLU� RZQ� FODVVURRPV��6SHFLILFDOO\�� LQ� WKH� ILUVW� SDUW� ILOH� PDQDJHPHQW� JRW� WKH� ORZHVW� VFRUH� �JUDGH� �� � �������� �� ���������� ZKLOH� ZRUG�SURFHVVLQJ�� SUHVHQWDWLRQ� VRIWZDUH� DQG� ,QWHUQHW� EURZVLQJ� ZHUH� KLJKO\�HYDOXDWHG�DV�UHDOO\�XVHIXO��JUDGH���� ����������� ����������� ���������$V�IRU�WKH�VHFRQG�SDUW�,QWHUQHW� OHVVRQV�DQG� WKH� ,QWHUQHW� IRU� WHDFKHU�GHYHORSPHQW�JRW� WKH�EHVW�PDUNV� �IRU� WKH� ODWWHU���� ���������� HPDLO� DQG� FKDW� LQ� WHDFKLQJ� JRW� DOVR� KLJK� PDUNV�� ZKLOH� WKH� ZHDNHVW� SDUW� ZDV� (/7�VRIWZDUH����� ����������� ���������ZKLFK�LV�VLPLODU�WR�WKH�FRPPHQWV�IURP�WKH�ILUVW�FRXUVH��$W�WKLV�SRLQW��D�IHZ�ZRUGV�PXVW�EH�VDLG�DERXW�WKH�VSHFLILF�QDWXUH�RI�UXQQLQJ�DQ�LQ�VHUYLFH�FRXUVH��2Q� WKH� FRQWUDU\� WR� UHJXODU� ZHHNO\�PHHWLQJV� LQ� SUH�VHUYLFH� WUDLQLQJ�� LQ�VHUYLFH� FRXUVHV� XVXDOO\�FRPH�LQ�WKUHH�GD\�EORFNV�RI����KRXUV��ZLWK���KRXUV�RQ�)ULGD\����RQ�6DWXUGD\�DQG���RQ�6XQGD\��7KH� FRXUVHV� DUH� PXFK� PRUH� H[KDXVWLQJ� ERWK� IRU� WKH� WUDLQHU� DQG� WKH� WUDLQHHV� GXH� WR� SK\VLFDO�IDWLJXH�DQG�H\H�VWUDLQ��,W� LV� LPSRVVLEOH� WR�DVVLJQ�DQ\�UHDGLQJ�IRU� WKH�QH[W�VHVVLRQ��VR�HDFK�WRSLF�QHHGV� WR�EH�SUHFHGHG�E\�D�VKRUW� OHFWXUH�SUHVHQWDWLRQ��DIWHU�ZKLFK�WUDLQHHV�PD\�ZRUN�RQ�VSHFLILF�WDVNV��$OVR��YDULHG�OHYHOV�RI�FRPSXWHU�VNLOOV�PDWWHU�D�ORW��ZKLFK�ZDV�HVSHFLDOO\�D�SUREOHP�LQ�WKH�ILUVW�FRXUVH��ZKHUH�WKHUH�ZDV�QRW�PXFK�WLPH�IRU�SXUHO\�FRPSXWHU�WUDLQLQJ��7KH�QH[W�IDFWRU�ZKLFK�QHHGV� WR� EH� PHQWLRQHG� LV� WKDW� LQ�VHUYLFH� WUDLQHHV� DUH� XVXDOO\� ROGHU� WKDQ� SUH�VHUYLFH� VWXGHQWV��ZKLFK� PHDQV� WKDW� FRPSXWHU� VNLOOV� DUH� QRW� DFTXLUHG� WKDW� IDVW� DQG� PRUH� WLPH� LV� QHHGHG� IRU�UHSHWLWLRQ�DQG�SUDFWLFDO� H[HUFLVHV��*HQHUDOO\�� LQ� LQ�VHUYLFH� WUDLQLQJ� LW� LV�GLIILFXOW� WR�DVVLJQ�VRPH�KRPHZRUN� WR� WUDLQHHV�� ,Q� ERWK� FRXUVHV� WUDLQHHV� KDG� WR� VXEPLW� WKUHH� SLHFHV� RI� KRPHZRUN� �DQ�,QWHUQHW� OHVVRQ� SODQ�� D� VRIWZDUH� UHYLHZ�� DQ� RXWOLQH� RI� D� FODVV�ZHEVLWH�� LQ� RUGHU� WR� UHFHLYH� WKH�FHUWLILFDWH� RI� FRXUVH� FRPSOHWLRQ�� WKRXJK� LW� WRRN�XS� WR� VL[�PRQWKV� IRU� VRPH� WUDLQHHV� WR�SURGXFH�WKHP��'HVSLWH�DOO�WKHVH�SUREOHPV��WKHUH�DUH�DOVR�VRPH�DGYDQWDJHV�RI�LQ�VHUYLFH�WUDLQHHV��WKH\�DUH�DFWLYH�WHDFKHUV��VR�WKH\�NQRZ�H[DFWO\�KRZ�WR�FRQGXFW�OHVVRQV��PDLQWDLQ�GLVFLSOLQH��SODQ�D�OHVVRQ��NQRZ� WKH� IDXOWV� DQG� OLPLWDWLRQV� RI� WKHLU� FRXUVHERRNV� ZKLFK� FRXOG� EH� DPHQGHG� ZLWK� ,QWHUQHW�DVVLVWHG�LQVWUXFWLRQ��7R� VXP� XS� ERWK� FRXUVHV�� LW� FRXOG� EH� VDLG� WKDW� WKH\�GR� QRW� ILQLVK�ZLWK� WKH� HQG� RI� WKH� WUDLQLQJ��WUDLQHHV� KDG� WR� XVH� WKH� DFTXLUHG� VNLOOV� WR� SURGXFH� KRPHZRUN� WR� JHW� FHUWLILFDWHV�� ZKLFK� IRUFHG�WKHP� WR� SUDFWLVH�ZKDW� WKH\�KDG� OHDUQW��$OVR�� D� GLVFXVVLRQ� OLVW� KDV� EHHQ� FUHDWHG��ZKHUH� WUDLQHHV�H[FKDQJH�YLHZV�RQ� WHFKQRORJ\�LQ� WHDFKLQJ�DIWHU� WKH�HQG�RI�ERWK�FRXUVHV��7KH�EHVW� OHVVRQ�SODQV�DQG�VRIWZDUH� UHYLHZV�KDYH�EHHQ�DQG�ZLOO�EH�SXEOLVKHG� LQ��7HDFKLQJ�(QJOLVK�ZLWK�7HFKQRORJ\��LQWHUQDWLRQDO�HOHFWURQLF� MRXUQDO��:KDW� LV�PRUH�� WUDLQHHV�KDYH�GRQH�RQOLQH� OHVVRQV� �DOVR� IRU� WKHLU�DQQXDO�HYDOXDWLRQ� OHVVRQV��DQG�KDYH�VKDUHG�WKHLU�SODQV�ZLWK�RWKHU�WHDFKHUV�YLD�D�GLVFXVVLRQ�OLVW��)LQDOO\��VRPH�WUDLQHHV�KDYH�FUHDWHG�ZHEVLWHV�IRU�WKHLU�(QJOLVK�FODVV�XVH�DQG�KDYH�VWDUWHG�NH\SDO�H[FKDQJH�SURMHFWV��1RZ��DIWHU�WKH�GLVFXVVLRQ�RI�WZR�GLIIHUHQW�FRXUVHV�DQG�WHDFKHUV
�HYDOXDWLRQ�RI�WKHP��,�ZRXOG�OLNH�WR�FRPH�XS�ZLWK D�SURSRVDO�RI�D�PRGHO�RI�,&7�WUDLQLQJ�IRU�LQ�VHUYLFH�WHDFKHU�WUDLQLQJ�LQVWLWXWLRQV�VXFK� DV� 7KH� %ULWLVK� &RXQFLO�� ,16(77� 3URJUDPPHV� DQG� /RFDO� 7HDFKHU� (GXFDWLRQ� &HQWUHV�� ,W�
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7+(25<�$1'�5(6($5&+�%$6('�678'(17�02'(//,1*�,1�$�&$//�6<67(0E\�0RQLND�7DUDQWRZLF]�*DVLHZLF]:URFODZ�8QLYHUVLW\PRQLND#LUJD�ZURF�SO
$EVWUDFW7KH� SULPDU\� DVVHUWLRQ� PDGH� LQ� WKLV� SDSHU�LV� WKDW� WKH� GHVLJQ� RI� D� &$//� V\VWHP� VKRXOG� EH� EDVHG� RQ�ZHOO�GHILQHG�SHGDJRJLFDO� VWDQGDUGV� UDWKHU� WKDQ� RQ� D� SURJUDPPHU¶V� LQWXLWLRQ��$� VHW� RI� VXFK� VWDQGDUGV� LV� SURSRVHG�� IROORZHG� E\�DQRWKHU�VHW�RI�VWDQGDUGV�GHULYHG�IURP�WKH�RULJLQDO�RQH��7KLV�RWKHU�VHW�LV�LQWHQGHG�WR�KHOS�GHVLJQHUV�FRQVWUXH�RQH�RI�WKH�YLWDO�PRGXOHV�RI�DQ�,&$//�V\VWHP��FDOOHG�VWXGHQW�PRGHO��$�GHVLJQ�RI�D�VWXGHQW�PRGHO�LV�RXWOLQHG��IRU�ZKLFK�WKH�WKHRUHWLFDO�EDVLV�DUH�WKH�VWDQGDUGV�SRVWXODWHG�HDUOLHU�

���,QWURGXFWLRQ7KH�ILUVW�WZR�JHQHUDWLRQV�RI�&RPSXWHU�$VVLVWHG�,QVWUXFWLRQ��&$,��DSSHDUHG�QRW�TXLWH�VDWLVIDFWRU\�IURP� WKH� SHGDJRJLFDO� SRLQW� RI� YLHZ�� 7DVNV� WKDW� &$,� SURJUDPV� FRQWDLQHG� GHPDQGHG� PRVWO\�RSHUDWLRQDO� DQG� DQDO\WLFDO� WKLQNLQJ� DQG�� DV� D� UHVXOW�� GLG� QRW� FRQWULEXWH� WR� WKH� JURZWK� RI� WKH�VWXGHQWV
� LQWHOOHFWXDO� FUHDWLYLW\� DQG� JHQHUDO� KXPDQLVWLF� GHYHORSPHQW�� $� UHPHG\� FRXOG� EH� WKH�DSSOLFDWLRQ� RI� $UWLILFLDO� ,QWHOOLJHQFH� �$,�� WHFKQRORJ\�� DV� LW� FRXOG� VXSSO\� FRPSXWHUV� ZLWK� WKH�DELOLW\�WR�FRQYHUVH�ZLWK�WKH�XVHU��DGPLQLVWHU�LQWHOOHFWXDOO\�GHPDQGLQJ�WDVNV��DQG�HYHQ�DGDSW�WR�WKH�OHDUQHU
V�SHUVRQDO��FRJQLWLYH�DQG�DIIHFWLYH��IHDWXUHV��&KZLDONRZVND��������7KLV�ODVW�DELOLW\�FRXOG�EH�DFKLHYHG�RQO\�ZLWK�DQ�DGYDQFHG�678'(17�02'(/��WKH�FRPSRQHQW�RI�D�SURJUDP�FROOHFWLQJ�LQIRUPDWLRQ�UHODWHG� WR�HDFK�VWXGHQW
V� OHDUQLQJ�SURFHVVHV�� ,Q� WKH�QH[W�VHFWLRQ��SHGDJRJLFDO� LVVXHV�UHODWHG�WR�VWXGHQW�PRGHOOLQJ�IRU�,QWHOOLJHQW�&RPSXWHU�$VVLVWHG�/DQJXDJH�/HDUQLQJ��,&$//��DUH�GLVFXVVHG� ���3HGDJRJLFDO�VWDQGDUGV�IRU�,&$//�DQG�IRU�VWXGHQW�PRGHOOLQJ7KH�DQDO\VLV�RI�SHGDJRJ\�UHODWHG� OLWHUDWXUH�GHYRWHG� WR�&$//�DQG�,&$//� UHYHDOV� WKDW� WKHUH�DUH�QR�HVWDEOLVKHG�SHGDJRJLFDO�VWDQGDUGV�IRU�V\VWHPV�RU�IRU�WKHLU�SDUWLFXODU�FRPSRQHQWV��IRU�H[DPSOH��VWXGHQW�PRGHOV��7DUDQWRZLF]�*DVLHZLF]��������6XFK�VWDQGDUGV�ZRXOG�KHOS�GHVLJQHUV�WR�GHYHORS�VRIWZDUH� LQ IXOO� DFFRUGDQFH� ZLWK� PRGHUQ� WUHQGV� LQ� HGXFDWLRQ�� DVVRFLDWHG� ZLWK� KXPDQLVWLF�SHGDJRJ\� �5RJHUV� ������� 7KH� ODFN� RI� SHGDJRJLFDO� VWDQGDUGV� KDV� UHVXOWHG� LQ� SURMHFWV� RI�&$//�DQG� ,&$//� V\VWHPV�ZKLFK�DUH�SURGXFWV�RI� WKH�GHVLJQHUV
� DUELWUDU\�GHFLVLRQV�EDVHG�RQ� LQWXLWLRQ�DQG� SUDFWLFDO� H[SHULHQFH� �H�J�� 0DQQLQJ� ������� ,W� VHHPV� QHFHVVDU\� WR� ZRUN� RXW� DQ� DOWHUQDWLYH�PHWKRGRORJ\� RI� GHYHORSLQJ� HGXFDWLRQDO� VRIWZDUH�� %HORZ�� RQH� VXJJHVWLRQ� IRU� VXFK� D�PHWKRGRORJ\�� HPSOR\LQJ� SHGDJRJLFDO� WKHRU\� DQG� WKH� UHVXOWV� RI� OLQJXLVWLF� UHVHDUFK�� LV� JLYHQ��7DUDQWRZLF]�*DVLHZLF]��������7KLV�PHWKRGRORJ\�DOORZV�WR�FUHDWH�D�VWXGHQW�PRGHO��EXW�LW�ZRXOG�DOVR�EH�SRVVLEOH�WR�GHVLJQ�RWKHU�FRPSRQHQWV�RI�DQ�,&$//�V\VWHP�LQ�DQ�DQDORJRXV�ZD\�7KH�WKHRU\�DQG�UHVHDUFK�EDVHG�PHWKRGRORJ\�RI�VWXGHQW�PRGHOOLQJ�IRU�,&$//�LV�DV�IROORZV�



����'HYHORS�D�JHQHUDO�IUDPHZRUN�IRU�SHGDJRJLFDO�VWDQGDUGV�IRU�&$,�V\VWHPV�����6HOHFW�D�SDUWLFXODU�SHGDJRJLFDO�WKHRU\�RQ�ZKLFK�WKH�V\VWHP�VKRXOG�UHO\�����8VLQJ� WKH�JHQHUDO� IUDPHZRUN� �GHYHORSHG� LQ� VWHS�����SURGXFH�D�VHW�RI�&$,�VWDQGDUGV�FRQVLVWHQW�ZLWK�WKH�WKHRU\��FKRVHQ�LQ�VWHS��������)URP�WKH�VHW�RI�&$,�VWDQGDUGV��ZRUNHG�RXW�LQ�VWHS����GHULYH�D�VHW�RI�VWDQGDUGV�IRU�D�VWXGHQW�PRGHO�����%DVLQJ�RQ�&$,�VWDQGDUGV��IURP�VWHS����DQG�RQ�VRPH�VHOI�FKRVHQ�DSSURDFK�WR�IRUHLJQ�ODQJXDJH� WHDFKLQJ��GHVLJQ�DQ� ,&$//� V\VWHP��DV� LW� LV�QHFHVVDU\�DV�DQ�HQYLURQPHQW� IRU� D�VWXGHQW�PRGHO�����5HO\LQJ�RQ�SHGDJRJLFDO�VWDQGDUGV�IRU�D�VWXGHQW�PRGHO��SXW�IRUZDUG�LQ�VWHS����DQG�RQ�WKH�RXWOLQH�RI�DQ�,&$//�V\VWHP��GHYHORSHG�LQ�VWHS�����ZRUN�RXW�WKH�GHVLJQ�RI�D�VWXGHQW�PRGHO�IRU�WKLV�,&$//�V\VWHP�,Q�VXEVHTXHQW�VHFWLRQV��WKH�VL[�VWHSV�ZLOO�EH�GHVFULEHG������� 6WHS� ����� 7KH� IUDPHZRUN� FRQVLVWV� RI� HLJKW� TXHVWLRQV�� ZKLFK� VSHFLI\� WZR� PDLQ� SUREOHPV�XQLYHUVDO� LQ�HGXFDWLRQ��ZKDW�LV�WKH�SXUSRVH�RI�OHDUQLQJ�DQG�XSEULQJLQJ��DQG�E\�ZKDW�PHDQV�FDQ�WKLV�SXUSRVH�EH�DFKLHYHG"�7KH�HLJKW�TXHVWLRQV�DUH�����:KDW�JHQHUDO�GLGDFWLF�SDUDGLJP��WKHRU\��GRHV�WKH�GHVLJQHU�HYDOXDWRU�SUHIHU"����$UH�WKH�UHVRXUFHV�LQFOXGHG�LQ�WKH�GHVLJQ�FRQVLVWHQW�ZLWK�WKLV�SDUDGLJP"����,V�WKH�XVH�RI�UHVRXUFHV�JRYHUQHG�E\�GLGDFWLF�PHWKRGV�DFFHSWDEOH�WR�WKLV�SDUDGLJP"����$UH�WKH�W\SHV�RI�OHDUQHUV
�DFWLYLWLHV�DSSURYHG�RI�E\�WKLV�SDUDGLJP"���� $UH� WKH� UHVRXUFHV�� PHWKRGV� DQG� DFWLYLWLHV� RSWLPDO� IURP� WKH� SRLQW� RI� YLHZ� RI� WKH�PHWKRGRORJ\�RI�WHDFKLQJ�WKH�VFKRRO�VXEMHFW SUHVHQWHG�E\�WKH�SURJUDP"����$UH�WKH�UHVRXUFHV��PHWKRGV�DQG�DFWLYLWLHV�RSWLPDO�IURP�WKH�SRLQW�RI�YLHZ�RI�WUDGLWLRQDO�GLGDFWLF�SULQFLSOHV"����:KDW�LV�WKH�JHQHUDO�JRDO�DQG�WKH�SUHFLVH�JRDOV�RI�OHDUQLQJ�LQ�WKH�FKRVHQ�SDUDGLJP"����$UH�WKHVH�JRDOV�DFKLHYDEOH�ZLWK�WKH�PHDQV�DQDO\VHG�DERYH"����� 6WHS� ���� 2QH� SRVVLEOH� GLGDFWLF� WKHRU\� RQ�ZKLFK� WKH� V\VWHP� FRXOG� EH� EDVHG� LV�:LQFHQW\�2NRQ
V�7KHRU\�RI�9HUVDWLOH�(GXFDWLRQ� �79(��� DV� LW� LV� FRQVLVWHQW�ZLWK� WKH�KXPDQLVWLF� SDUDGLJP��2NRQ� ������ ������ 7DQDV� ������� 7KH� PDLQ DGMXVWPHQW� PDGH� WR� WKH� JHQHUDO� IUDPHZRUN��GHYHORSHG�LQ�VWHS����ZLWK�UHJDUG�WR�79(�LV�WKH�LQWURGXFWLRQ�RI�IRXU�W\SHV�RI�GLGDFWLF�UHVRXUFHV��PHWKRGV��DQG�DFWLYLWLHV�� UHFHSWLYH��H[SORUDWLYH��HPRWLRQDO�DQG�SUDFWLFDO��%HVLGHV�� LW� LV�QHFHVVDU\�WR� FRQVLGHU� ZKLFK WUDGLWLRQDO� GLGDFWLF� SULQFLSOHV� DUH� FRQVLVWHQW� ZLWK� 79(� �SUHVXPDEO\�� WKH�SULQFLSOH� RI� V\VWHPDWLVDWLRQ�� RI� HIIHFWLYHQHVV�� RI� DFFHVVLELOLW\�� RI� LQGLYLGXDOLVDWLRQ� DQG�VRFLDOLVDWLRQ��� ,W�PXVW�DOVR�EH� VWDWHG�ZKDW�GLGDFWLF�JRDOV�DUH�DFKLHYDEOH�ZLWK� WKLV� WKHRU\� 7KHVH�DUH�VSHFLILHG�E\�2NRQ�LQ��2NRQ������������ 6WHS� ����� &RQVLGHULQJ� WKH� SULQFLSOHV� RI� 79(� DQG� WKH� WUDGLWLRQDO� GLGDFWLF� SULQFLSOHV�FRPSDWLEOH�ZLWK�79(��WKH�ILQDO�VHW�RI�SHGDJRJLFDO�SDUDPHWHUV�IRU�D�&$,�SURJUDP�ZLOO�LQFOXGH�WKH�IROORZLQJ�LWHPV�



����7KH�SURJUDP�VKRXOG�PDNH�XVH�RI�IRXU�W\SHV�RI�UHVRXUFHV�UHFRPPHQGHG�E\�79(�>�@����� 7KHVH� UHVRXUFHV� VKRXOG� HQDEOH� OHDUQHUV� WR� UHFHLYH�� H[SORUH�� H[SHULHQFH� DQG� DSSO\�NQRZOHGJH�ZLWK�WKH�KHOS�RI�IRXU�W\SHV�RI�PHWKRGV�>�@����7KHVH�PHWKRGV�VKRXOG�EH�IDYRXUDEOH�WR�IRXU�URXWHV�RI�OHDUQLQJ�>�@����7KH�UHVRXUFHV��PHWKRGV�DQG�URXWHV�RI�OHDUQLQJ�VKRXOG�EH�FRQVLVWHQW�ZLWK�D��PHWKRGRORJ\�RI�WKH�WHDFKLQJ�RI�D�VSHFLILF�GRPDLQ�WDXJKW�E\�WKH�SURJUDP�E��RWKHU�GLGDFWLF�SULQFLSOHV�FRQVLVWHQW�ZLWK�79(�F��JHQHUDO�DQG�VSHFLILF�GLGDFWLF�SXUSRVHV�DSSURYHG�RI�E\�79(������6WHS����� )URP�WKH�SDUDPHWHUV�SUHSDUHG�IRU�D�&$,�V\VWHP�LQ�VWHS����LW�LV�SRVVLEOH�WR�GUDZ�WKH�IROORZLQJ�VHW�RI�VWDQGDUGV�UHODWHG�WR�D VWXGHQW�PRGHO���1HDU�HDFK�SDUDPHWHU�WKH�VRXUFH�KDV�EHHQ�PHQWLRQHG��L�H��WKH�QXPEHU�RI�D�FRUUHVSRQGLQJ�SDUDPHWHU�IURP�WKH�VHW�JLYHQ�DERYH������ $� VWXGHQW� PRGHO� VKRXOG� UHFRUG� WKH� OHDUQHU
V� URXWHV� RI� OHDUQLQJ� EDVHG� RQ� WKH� IRXU�FDWHJRULHV�RI�UHVRXUFHV�DQG�PHWKRGV���IURP�SDUDPHWHU�������$�VWXGHQW�PRGHO�VKRXOG�PRGHO�IDFWV�DQG�SURFHVVHV�WKDW�DUH�LPSRUWDQW�IURP�WKH�SRLQW�RI�YLHZ�RI� WKH�PHWKRGRORJ\�RI� WKH� WHDFKLQJ�RI�D�JLYHQ� VFKRRO� VXEMHFW�� �IURP�SDUDPHWHU��D�����$�VWXGHQW�PRGHO�VKRXOG�UHFRUG�WKH�OHDUQLQJ�SURFHVV LQ�DOO�LWV�VWDJHV���IURP�SDUDPHWHU��E�� WKH�SULQFLSOH�RI�V\VWHPDWLVDWLRQ�����$�VWXGHQW�PRGHO�VKRXOG�FROOHFW�SHUVRQDO�IDFWRUV�LQIOXHQFLQJ�WKH�OHDUQLQJ�HIIHFWV���IURP�SDUDPHWHU��E�� WKH�SULQFLSOH�RI�HIIHFWLYHQHVV����� $� VWXGHQW� PRGHO� VKRXOG� FROOHFW� SHUVRQDO� IDFWRUV� LQIOXHQFLQJ� WKH� UHFHSWLRQ� RI� WKH�SURJUDP
V�FRQWHQW���IURP�SDUDPHWHU��E�� WKH�SULQFLSOH�RI�DFFHVVLELOLW\����� $� VWXGHQW� PRGHO� VKRXOG� PRQLWRU� WKH� SURFHVVHV� RI� WKH� OHDUQHU
V� LQGLYLGXDOLVHG� DQG�VRFLDOLVHG� GHYHORSPHQW�� �IURP� SDUDPHWHU� �E� � WKH� SULQFLSOH� RI� LQGLYLGXDOLVDWLRQ� DQG�VRFLDOLVDWLRQ�����$�VWXGHQW�PRGHO�VKRXOG�PRQLWRU�WKH�OHDUQHU
V�DSSURDFKLQJ�WKH�GLGDFWLF�SXUSRVHV�RI�WKH�SURJUDP���IURP�SDUDPHWHU��F������ 6WHS� ���� ,W� DSSHDUV� WKDW� WKH� IRUHLJQ� ODQJXDJH� PHWKRGRORJ\� EHVW� VXLWHG� WR� 79(� LV�&RPPXQLFDWLYH� /DQJXDJH� 7HDFKLQJ� �&/7�� �%URZQ� ������ 7DURQH� DQG� <XOH� ������� 7KH� WZR�DSSURDFKHV�DUH�GHULYHG�IURP�WKH�KXPDQLVWLF� WUDGLWLRQ�DQG��DV�VXFK��SURPRWH�D�KROLVWLF��YHUVDWLOH�GHYHORSPHQW�RI�WKH�OHDUQHU��7KH�UHVXOW�RI�DSSO\LQJ�79(�DQG�&/7�WR�,&$//�LV�D�&RPPXQLFDWLYH�79(�EDVHG�,&$//�6\VWHP��&R7,6���7DUDQWRZLF]�*DVLHZLF]������������6WHS������:LWK�WKH�SHGDJRJLFDO�SDUDPHWHUV��HVWDEOLVKHG�LQ�VWHS����DQG�WKH�RXWOLQH�RI�&R7,6��LW�LV� SRVVLEOH� WR� GHVLJQ� D� VWXGHQW� PRGHO� IRU� WKLV� V\VWHP�� $V� ZDV� DUJXHG� DERYH�� WKH� FKRLFH� RILQIRUPDWLRQ�WR�EH�JDWKHUHG�DQG�XWLOLVHG�E\�WKH�VWXGHQW�PRGHO�LV�QRW�GLFWDWHG�E\�VRPH�DFFLGHQWDO�IDFWRUV��EXW�UHVXOWV�IURP�WKHRUHWLFDO�DVVXPSWLRQV�PDGH�LQ�DGYDQFH����&KDUDFWHULVWLFV�RI�WKH�VWXGHQW�PRGHO7KH� VWXGHQW�PRGHO� FROOHFWV� GDWD� DERXW� WKH� VWXGHQW
V� OLQJXLVWLF� DQG� HGXFDWLRQDO� EDFNJURXQG� DQG�



OHDUQLQJ� QHHGV�� ,W� PRQLWRUV�� GHYHORSLQJ� PRWLYDWLRQ�� OHDUQLQJ� IDFWV�� PDNLQJ� JHQHUDOLVDWLRQV��IRUPXODWLQJ�UXOHV��FRQVROLGDWLQJ�NQRZOHGJH��DQG�DSSO\LQJ�NQRZOHGJH�WR�SUDFWLFH��,W�DQDO\VHV�WKH�LPSURYHPHQW� RI� FRPPXQLFDWLYH� FRPSHWHQFH�� FRQVLGHULQJ� LWV� WKUHH� FRPSRQHQWV�� JUDPPDWLFDO��VRFLROLQJXLVWLF�DQG�VWUDWHJLF��7KH�VWXGHQW�PRGHO�DOVR�PRQLWRUV�WKH�OHDUQHU¶V�VRFLDO�DQG�SHUVRQDO�GHYHORSPHQW��DV�IDU�DV�WKLV�LV�UHOHYDQW�WR�IRUHLJQ�ODQJXDJH�OHDUQLQJ��%HVLGHV��WKH�PRGHO�VHDUFKHVIRU� VRXUFHV� RI� SHUVLVWHQW� OHDUQLQJ� SUREOHPV�� DQG� VFUXWLQLVHV� WKH� GHYHORSPHQW� RI� WKH� OHDUQHU
V�DXWRQRP\�� WKDW� LV�� VHOI�UHOLDQFH� LQ� OHDUQLQJ�� 6XJJHVWHG�PRGHOOLQJ� WHFKQLTXHV� LQFOXGH� FRJQLWLYH�WDVN�WUDFLQJ�DQG�FROODERUDWLYH�VWXGHQW�TXHVWLRQLQJ�����&RQFOXVLRQ7KH� VWXGHQW�PRGHO� RXWOLQHG� DERYH� KDV� EHHQ� EXLOW� LQ� DFFRUGDQFH�ZLWK� WKH� YLHZ� RI� D� OHDUQHU� DV�SURPRWHG� LQ� WKH�7KHRU\�RI�9HUVDWLOH�(GXFDWLRQ� DQG� LQ� WKH�&RPPXQLFDWLYH�/DQJXDJH�7HDFKLQJ�DSSURDFK�� $SSO\LQJ� 79(� DQG� &/7� WR� VWXGHQW� PRGHOOLQJ� ZDV� WKH� FRQVHTXHQFH� RI UHO\LQJ� RQ�SHGDJRJLFDO� VWDQGDUGV� FRUUHVSRQGLQJ� WR� WKH� KXPDQLVWLF� WUDGLWLRQ� LQ� HGXFDWLRQ�� 7KH� PRGHO¶V�FRPSDWLELOLW\�ZLWK�SHGDJRJLFDO�VWDQGDUGV�LV�GHHPHG�WR�EH�LWV�PDLQ�DGYDQWDJH�,W� PXVW� EH� VWDWHG� WKDW� WKH� VWXGHQW� PRGHO� GLVFXVVHG� LQ� WKLV� SDSHU� LV� D� WKHRUHWLFDO� FRQVWUXFW��SUREDEO\� LQDSSOLFDEOH� DW� WKH� FXUUHQW� VWDJH�RI� HGXFDWLRQDO� WHFKQRORJ\�GHYHORSPHQW��7KH�JRDO� RI�UHVHDUFK�SUHVHQWHG�LQ�WKLV�SDSHU�ZDV�WR�SRLQW�RXW�SRVVLELOLWLHV�RI�HQKDQFLQJ�VWXGHQW�PRGHOOLQJ�LQ�IXWXUH�� VR� WKDW� VWXGHQW� PRGHOV� LQ� &$//� V\VWHPV� FRXOG� SHUIRUP� WKHLU� LPSRUWDQW� SHGDJRJLFDO�IXQFWLRQ�VXFFHVVIXOO\� 1RWH���,�H��UHFHSWLYH��H[SORUDWLYH��HPRWLRQDO�DQG�SUDFWLFDO�5HIHUHQFHV%URZQ�� '�+�� ������� 3ULQFLSOHV� RI� ODQJXDJH� OHDUQLQJ� DQG� WHDFKLQJ�� 6DQ� )UDQFLVFR��3UHQWLFH�+DOO�5HJHQWV�&KZLDONRZVND�� (� ������� 6]WXF]QD� LQWHOLJHQFMD� Z� V\VWHPDFK� HNVSHUFNLFK�� :DUVDZ��0LNRP�0DQQLQJ�� 3�� �������0HWKRGRORJLFDO� FRQVLGHUDWLRQV� LQ� WKH� GHVLJQ� RI� &$//� SURJUDPV��&,7(�UHSRUW�QR�������0LOWRQ�.H\QHV��2SHQ�8QLYHUVLW\�2NRQ��:���������3RGVWDZ\�Z\NV]WDOFHQLD�RJROQHJR��:DUVDZ��:6L3�2NRQ��:���������:SURZDG]HQLH�GR�G\GDNW\NL�RJROQHM��:DUVDZ��:\GDZQLFWZR�=DN�5RJHUV��&���������)UHHGRP�WR�OHDUQ�IRU�WKH���
V��2KLR��%HOO�DQG�+RZHOO�7DQDV��0���������(GXNDF\MQH�]DVWRVRZDQLD�NRPSXWHURZ��:DUVDZ��:\GDZQLFWZR�=DN�7DUDQWRZLF]�*DVLHZLF]�� 0�� ������� 6WXGHQW� PRGHOOLQJ� LQ� LQWHOOLJHQW� FRPSXWHU�DVVLVWHG�ODQJXDJH� OHDUQLQJ�� 3HGDJRJLFDO� LVVXHV�� 8QSXEOLVKHG� 3K'� GLVVHUWDWLRQ�� :URFODZ��8QLYHUVLW\�RI�:URFODZ�7DURQH��(���<XOH��*�� �������)RFXV�RQ� WKH� ODQJXDJH� OHDUQHU��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�
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,QWURGXFWLRQ:HE�SDJH�FRQVWUXFWLRQ�KDV�EHFRPH�D�FRPPRQ�SKHQRPHQRQ�QRZDGD\V��7KH�,QWHUQHW� LWVHOI�XVHG�WR� EH� DQ� HQRUPRXV� VRXUFH� RI� LQIRUPDWLRQ� IRU� \HDUV�� 7KH� WH[W�PRGH� DV�ZHOO� DV� WKH� XQL[�EDVHG�VRIWZDUH�ZHUH�QRW�YHU\�XVHU�IULHQGO\��KRZHYHU��PDQ\�RI�XV�ZHUH�RYHUZKHOPHG�E\�WKH�FDSDELOLWLHV�RI� WKH� FRPSXWHUV� FRQQHFWHG� WR� WKH� QHWZRUN� � PRVWO\� E\� WKH� HDVLQHVV� WR� DFFHVV� DQG� UHWULHYH�LQIRUPDWLRQ��:RUOG�:LGH�:HE�DGGHG�D� ORW�PRUH�� EXW� LW�PDGH� WKH�ZRUN�HDVLHU� ILUVW� RI� DOO�� ,W� LV�PXFK�PRUH� FRQYHQLHQW� WR� EURZVH� WKH� QHW� XVLQJ� D� JUDSKLF� LQWHUIDFH� DQG� XVHU�IULHQGO\� VRIWZDUH��7KLV�DSSOLHV�WR�ZHE�SDJH�GHVLJQ�WRR��,W�LV�UHODWLYHO\�HDV\�WR�FRQVWUXFW�RQH��HYHQ�IRU�D�QRQ�H[SHUW��DQG� LW� PD\� FRVW� QRWKLQJ� WR� SXEOLVK� D� SDJH�� 7KHUH� DUH� VHUYHUV� DYDLODEOH� ZKLFK� RIIHU� HOHFWURQLF�PDLOER[HV�DQG� VRPH�GLVF� VSDFH� IRU�:::�SDJHV� WRWDOO\� IUHH�RI� FKDUJH��7KLV� LQGHHG� LV� D�JUHDW�RSSRUWXQLW\�IRU�ERWK�FRPPHUFLDO�DQG�QRQ�FRPPHUFLDO�LQVWLWXWLRQV�DV�ZHOO�DV�SULYDWH XVHUV�7KXV��PRUH�DQG�PRUH�HGXFDWLRQDO�ZHE�SDJHV�FRPH�LQWR�EHLQJ��)LUVW�RI�DOO��WKHVH�DUH�RIILFLDO�VLWHV�RI�SXEOLVKHUV��HGLWRUV��VFKRROV��DQG�GLIIHUHQW�NLQGV�RI�LQVWLWXWLRQV�GHDOLQJ�ZLWK�LQVWUXFWLRQ��:::�LV� D� ZRQGHUIXO� SODFH� IRU� DOPRVW� FRVWOHVV� SXEOLFLW\� DQG� DGYHUWLVHPHQW�� ,QVWLWXWLRQDO� SDJHV� DUH�XVXDOO\� ULFK� LQ� FRQWHQW��7KH\�RIIHU� D� ORW�PRUH� WKDQ�GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH� ILUP�DQG� LWV�SURGXFWV��6HFRQG��PRUH�DQG�PRUH�HGXFDWRUV�FUHDWH�WKHLU��SULYDWH��SDJHV>�@��7KHVH�DUH�XVXDOO\�IXOO�RI�UHVRXUFHV�DQG�OLQNV�WR�RWKHU�HGXFDWLRQDO�VLWHV�7KH�3RWHQWLDO,W� LV� QDWXUDO� DQG� W\SLFDO� IRU� SUREDEO\�DOO� WHDFKHUV� WR�XVH�D�YDULHW\�RI� WHDFKLQJ�OHDUQLQJ�DLGV�DQG�PDWHULDOV�� 7KLV� UHIHUV� WR� PDQ\� VXEMHFWV�� QRW� RQO\� ODQJXDJHV�� RU� IRUHLJQ� ODQJXDJHV�� +RZHYHU��



ODQJXDJH�WHDFKHUV��HVSHFLDOO\�()/�WHDFKHUV��DUH�LQGHHG�LQ�D�FRPIRUWDEOH�VLWXDWLRQ��,Q�DGGLWLRQ�WR�QXPHURXV� WH[WERRNV�DQG�FRPSOHWH�(QJOLVK�FRXUVHV�� ORWV�RI�DGGLWLRQDO�UHVRXUFHV�DUH�DYDLODEOH� LQ�ERRNVWRUHV�� VHWV� RI� H[HUFLVHV� RU� WH[WV�� VXSSOHPHQWDU\� UHDGLQJV�� DXGLR� WDSHV�� SLFWXUHV�� YLGHRV��HGXFDWLRQDO�JDPHV�HWF�7KH� FDVH�RI�3RODQG� LV� QRW� IDU�GLIIHUHQW��7KH�HFRQRPLF� VLWXDWLRQ� LQ�RXU�FRXQWU\�KDG� LWV�XSV�DQG�GRZQV�� EXW� (QJOLVK� DV� D� WHDFKLQJ� VXEMHFW� KDV� DOZD\V� EHHQ� LQ� D� SULYLOHJHG� VLWXDWLRQ� ZKHQ�FRPSDUHG� ZLWK� RWKHU� IRUHLJQ� ODQJXDJHV� � DW� OHDVW� LQ� WKH� FDVH� RI� VXSSOHPHQWDU\� PDWHULDOV� DQG�WHDFKLQJ�OHDUQLQJ�DLGV�DYDLODEOH�RQ�WKH�PDUNHW��7KH�UHFHQW�UHYROXWLRQ�LQ�WHFKQRORJ\�DQG�FRPSXWHU�VFLHQFH��HVSHFLDOO\�WKH�SKHQRPHQD�RI�WKH�,QWHUQHW�DQG�:::��KDYH�VWUHQJWKHQHG�WKH�SRVLWLRQ�RI�(QJOLVK�DV�DQ�LQWHUQDWLRQDO�ODQJXDJH��7KLV��RI�FRXUVH��LQIOXHQFHV�HGXFDWLRQ��7KH�QHHG�RU�GHPDQG�IRU�()/�WUDLQLQJ�LQFUHDVHV�LQ�PDQ\�FRXQWULHV��3RODQG�LQFOXGLQJ�,QGHHG�� WKH� JOREDO� QHWZRUN �,QWHUQHW� DQG� :::�� KDV� EHFRPH� D� SRSXODU� PHDQV� RI� IDVW DQG�FRQYHQLHQW�LQIRUPDWLRQ�H[FKDQJH��7KH�VR�FDOOHG�VXUILQJ WKH�,QWHUQHW�LV�QRWKLQJ�HOVH�EXW�RSHQLQJ�GLIIHUHQW�ZHE�SDJHV�DQG�EURZVLQJ�WKHP�IRU�LQIRUPDWLRQ��)LUVW�,QWHUQHW�VLWHV�FRQWDLQHG�WH[W�RQO\��:::� EURXJKW� LQ� JUDSKLFV�� SLFWXUHV�� VRXQG� DQG� HYHQ� YLGHR� � DOO� RI� WKHP� RQ� OLQH� RU�GRZQORDGDEOH�� 7KH� TXHVWLRQ� LV� ZKHWKHU� HGXFDWLRQDO� ZHEVLWHV� RIIHU� VXFK�PXOWLPHGLD� UHVRXUFHV�WRR��2I�FRXUVH�WKH\�GR��,�ZLOO�SUHVHQW�VRPH�OLQNV�WR�VXFK�SDJHV�ODWHU�RQ�LQ�WKH�DUWLFOH��,�ZRXOG�OLNH�WR�FRQFHQWUDWH�RQ�WKHLU�FRQWHQW�ILUVW�:H� FDQ� SURYLGH� GLIIHUHQW� W\SRORJLHV� RI� NLQGV� RI� HGXFDWLRQDO�ZHE� SDJHV�� /HW� XV� KHUH� NHHS� WKH�GLYLVLRQ� LQWR� WKRVH� LQVWLWXWLRQDO DQG� SULYDWH RQHV�� 7KH� IRUPHU� DUH� XVXDOO\� FRPSOH[� OLQJXLVWLF�VHUYLFHV� RIIHULQJ� D�ZLGH� UDQJH� RI�� VHWV� RI�PDWHULDOV� �WH[WV�� WHVWV�� H[HUFLVHV��� LQWHUHVWLQJ� DUWLFOHV�GHDOLQJ� ZLWK� WKHRU\� DQG� SUDFWLFH� RI� ODQJXDJH� OHDUQLQJ� DQG� WHDFKLQJ�� OLQNV� WR� OLWHUDWXUH�� DQG�HOHFWURQLF� OLQNV� WR� RWKHU� HGXFDWLRQDO� ZHE� SDJHV�� 6RPH� RI� WKRVH� ZHEVLWHV� RIIHU� UHDG\�WR�XVH�FRPSXWHU�SURJUDPV�ZKLFK�ZH�FDQ�GRZQORDG�GLUHFWO\�WR�RXU�KDUG�GLVFV�7KH� ODWWHU�� SULYDWH SDJHV�� DUH� XVXDOO\� IRUPHG� E\� LQGLYLGXDO� SHRSOH� � UHVHDUFKHUV�� VFKRODUV��DFDGHPLF�VWDII�DQG�VFKRRO�WHDFKHUV�WRR��$V�LW�ZDV�VDLG�DERYH��SULYDWH SDJHV�RU�KRPHSDJHV DUH�QRW�QHFHVVDULO\�RI�SHUVRQDO FKDUDFWHU��2Q�WKH FRQWUDU\��PDQ\�RI�WKHP�ORRN�TXLWH�SURIHVVLRQDO��0DQ\�DOVR�RIIHU�KLJK�VWDQGDUG�WHDFKLQJ�DQG�OHDUQLQJ�UHVRXUFHV�,W� LV� QHFHVVDU\� WR� SRLQW� RXW� WKDW� WHDFKLQJ�OHDUQLQJ� PDWHULDOV� DUH� DYDLODEOH� RQ� WKH�:HE� LQ� WZR�IRUPDWV�� DV� WUDGLWLRQDO� SULQWHG�PDWWHU� DQG� HOHFWURQLF� UHVRXUFHV�� 7KH� IRUPHU� UHSUHVHQWV� GLIIHUHQW�WH[WV�RU�WHVWV�WR�EH�GRZQORDGHG�DQG�WKHQ�SULQWHG�RQ�SDSHU��7KH�VWXGHQW�WKXV�UHFHLYHV�D�WUDGLWLRQDO�IRUP�RI�H[HUFLVH�RU�WHVW��7KH�ODWWHU�DUH�FRPSXWHU�H[HUFLVHV��7KHVH�DUH�RI�WZR�NLQGV������WR�EH�XVHG�RQ�OLQH�� WKH�XVHU�VROYHV�WKH�H[HUFLVHV�GLUHFWO\�RQ�WKH�ZHE�SDJH��DQG�����WR�EH�GRZQORDGHG�WR�WKH�XVHU¶V�FRPSXWHU��'RZQORDGDEOH�UHVRXUFHV�DUH�LQ�PDQ\�FDVHV�ZULWWHQ�LQ�WKH�+70/�ODQJXDJH�RU�LQ�-$9$�6FULSW��0RVW�UHFHQW�ZHE�EURZVHUV��0LFURVRIW�,QWHUQHW�([SORUHU��1HWVFDSH�1DYLJDWRU HWF���RSHQ�+70/� ILOHV� DQG� ILOHV� FRQWDLQLQJ� -$9$�6FULSW�� 7KHUH� VKRXOG� EH� QR� SUREOHP� WR� UXQ� VXFK�DSSOLFDWLRQV� RQ� KRPH� FRPSXWHUV� RU� 3&V� LQ� WKH� FODVVURRP��7KH� DGYDQWDJH�RI� VXFK� UHVRXUFHV� LV�REYLRXV��7KH\�DUH�RIWHQ�LQWHUDFWLYH�H[HUFLVHV�ZKLFK�FDQ�ERWK�IDFLOLWDWH�OHDUQLQJ�DQG�PDNH�LW�PRUH�DWWUDFWLYH� 7KH�&RQWHQW/HW�XV�QRZ�KDYH�D�FORVHU�ORRN�DW�WKH�UHVRXUFHV�DYDLODEOH�RQ�HGXFDWLRQDO�ZHE�SDJHV��7KH\�FDQ�EH�GLYLGHG�LQWR��WH[WXDO�DQG�DXGLR�YLVXDO�PDWHULDOV��VHWV�RI�H[HUFLVHV�DQG�WHVWV��WRROV�IRU�WHVW�FUHDWLRQ�DQG� FRPSXWHU� SURJUDPV� IRU� OHDUQLQJ� (QJOLVK�� $GGLWLRQDOO\�� VRPH� ODQJXDJH� FRXUVHV� ZLOO� EH�DQQRXQFHG��(DFK�FDWHJRU\�ZLOO�EH�GLVFXVVHG�VKRUWO\��DQG�VRPH�OLQNV�ZLOO�EH�JLYHQ�7H[WXDO�DQG�DXGLR�YLVXDO�PDWHULDOV
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V� &RUQHU�� WKH� PHHWLQJ� SODFH� RI� VRDSER[�RUDWRUV��8QGHU�+HQU\�9,,,��NLQJ�RI�(QJODQG��+\GH�3DUN�ZDV�D� UR\DO�GHHU�SDUN�� ,Q� WKH���WK�DQG���WK� FHQWXULHV� LW� ZDV� D� IDVKLRQDEOH� SDUN�ZKHUH� UR\DOW\� URGH� DQG� GURYH��PLOLWDU\� UHYLHZV�ZHUH�KHOG��DQG�GXHOV�ZHUH�IRXJKW��,Q������WKH�ILUVW�ZRUOG
V�IDLU�ZDV�KHOG�LQ�WKH�SDUN��6WHSV�WR�SUDFWLVH��� 0LQLPL]H� WKH� VFUHHQ� IRUP� LQ�ZKLFK� WKH�PDWHULDO� LV� VR� WKDW� WKH� VWXGHQWV� FDQ� VHH�QR� WH[W�PDWHULDO�RQ� WKH�GHVNWRS�DQG�PDNH� WKH�VLPXODWHG�VSHDNHU� UHDG� WKH�SDVVDJH�LQ�D�VSHHG�RI������$IWHU�UHDGLQJ�WKH�WH[W�21&(�WKH�VWXGHQWV�VKRXOG�EH�DVNHG�WKH�IROORZLQJ�TXHVWLRQV�x :KDW�GR�\RX�NQRZ�DERXW�+\GH�3DUN"



x +RZ�PXFK�FRXOG�\RX�XQGHUVWDQG"x :DV�UHDGLQJ�VSHHG�IDVW�RU�VORZ"x $UH�WKHUH�DQ\�QHZ�ZRUGV�LQ�WKH�PDWHULDO"�+RZ�PDQ\�DSSUR[LPDWHO\"x +DYH�\RX�XQGHUVWRRG�WKH�ILUVW�RU�WKH�VHFRQG�SDUW�EHWWHU"x +DYH�\RX�KHDUG�QXPEHUV"�:KDW�DUH�WKH\"RU�VRPH�RWKHU�TXHVWLRQV�UHODWHG�WR�WKH�PDWHULDO��� 5HVHW� WKH�UHDGLQJ�VSHHG�DQG�OHW� WKH�VSHDNHU�UHDG�IRU� WKH�VHFRQG�WLPH��$VN�WKH�TXHVWLRQV�IURP�6WHS���WR�FRPSDUH��0DUN�WKH�YDOXH�RI�VSHHG�WKDW�WKH�VWXGHQWV�OLNH�EHVW��&RPSDUH�WKH�YDOXH�ZLWK�WKDW�RI�QRUPDO�UHDGLQJ�VSHHG�IRU�UHIHUHQFH��� 5HGR� VWHS� �� DQG� VHW� WKH VSHHG� WR� RU� QHDUHVW� WR� WKH� QRUPDO� VSHHG� IRU� WKHLU� IXUWKHU�XQGHUVWDQGLQJ��� /HW�WKH�VSHDNHU�UHDG�VHQWHQFH�E\�VHQWHQFH�E\�FOLFNLQJ�RU�KLJKOLJKWLQJ�WKH�VHQWHQFHV�LQ�WKH�SDVVDJH�XQWLO�WKH�VWXGHQWV�FDQ�XQGHUVWDQG�DOO�RU�DOPRVW�DOO�VHQWHQFHV��� 0D[LPL]H� WKH� VFUHHQ� IRUP� WR� VKRZ� WKH� WH[W�� +LJKOLJKW� DQ\� QHZ� ZRUGV� RU� GLIILFXOW�VHQWHQFHV�IRU�VWXGHQWV�WR�SUDFWLVH�DQG�FRPSDUH���� %\�KLJKOLJKWLQJ�RU�FOLFNLQJ�3UHYLRXV�RU�1H[W� VHOHFW� WKH�VHQWHQFH�IRU�VWXGHQWV� WR�VHH�DQG�UHDG�VR�DV�WR�FRPSDUH�WKHLU�SURQXQFLDWLRQV�DQG�OHW�WKH�VWXGHQWV�FRUUHFW��� +LJKOLJKW� VXFK�ZRUGV� DV� ����� �����9,,,� �QXPEHUV�� RU�:HVWPLQVWHU� �SURSHU� QDPHV���/HW�WKH�VSHDNHU�UHSHDW�DQG�WKH�VWXGHQWV�UHDG�DORXG��� 3UDFWLVH� IUHHO\� RQ� WKH� EDVLV� RI� WKH� PDWHULDO� E\� FOLFNLQJ� 3UHYLRXV� RU� 1H[W� RU� 3DXVH� RU�KLGLQJ�WKH�IRUP�WR�DURXVH�VWXGHQWV
�LQWHUHVW��� ,QFUHDVH�WKH�YDOXH�RI�WKH�UHDGLQJ�VSHHG��7DNH�QRWH�RI�WKH�QHZ�VSHHG�YDOXH�WKDW�WKH\�OLNH�EHVW��&RPSDUH�WKLV�YDOXH�ZLWK�WKDW�LQ�6WHS���WR�VSHFLI\�WKH�DSSUR[LPDWH�YDOXH�RI�UHDGLQJ�VSHHG�IRU�WKDW�FODVV��� 7KH�DSSUR[LPDWH�YDOXH�LQ�6WHS���VKRXOG�EH�UHVHW�IURP�WLPH�WR�WLPH�DFFRUGLQJ�WR�GLIILFXOW\�GHJUHH�RI�D�SDVVDJH�RU�SURJUHVV�WKH�VWXGHQWV�PDGH�7KHVH�EDVLF� VWHSV�DUH�RQ� WKH�EDVLV�RI�H[SHULHQFH��:H�VKDOO�PDNH�PRUH�HIIRUWV� WR� LPSURYH�ERWK�PHWKRGV�DQG�VNLOOV�LQ�WKH�FODVVURRP�DQG�ZH�VKDOO�DOVR�XSGDWH�WKH�VLPXODWHG�VSHDNHU��,� KDYH� FUHDWHG� D� 7H[W�WR�9RLFH� *HQHUDWRU� LQWR� ZKLFK� VRPH� IXQFWLRQV� RI� HGLWLQJ� KDYH� EHHQ�LQWHJUDWHG�� ,W� LV� KRSHG� WKDW� LW� ZLOO� EH� XVHIXO� WR� (QJOLVK� WHDFKHUV� ZKRVH� RIILFHV� DUH� LQ� QHHG� RI�(QJOLVK� QDWLYH� VSHDNHUV� RU� DUH� SURELQJ� LQWR� UHIRUPV� RI� (QJOLVK� WHDFKLQJ�� 7KRVH� ZKR� DUH�LQWHUHVWHG� LQ� WKLV� DSSOLFDWLRQ� FDQ� GRZQORDG� LW� DW�KWWS���ZZZ�HQY\�QX�JXRVKHVHQ�GRZQORDG�WHYSDFN�]LS RU�PD\�ZULWH�PH�DW�JXRVKHVHQ#��FQ�FRPIRU�IXUWKHU�LQIRUPDWLRQ�
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3XEOLVKHU�� /HDUQ7HFK�� ���� %URDGZD\�� 6XLWH� ����� 1HZ� <RUN�� 1HZ� <RUN� �������ZZZ�OHDUQWHFK�FRP�3URGXFW�W\SH��ZHE�RUJDQL]HU/DQJXDJH� (QJOLVK/HYHO� XSSHU�HOHPHQWDU\�WR�DGYDQFHG��WHHQDJHUV�DQG�DGXOWV0HGLD�IRUPDW� &'�520��:::2SHUDWLQJ�6\VWHP� :LQGRZV��[�6(�0H�������0DF�26���RU�QHZHU��H[FHSW�26�;�+DUGZDUH�UHTXLUHPHQWV��3&� ,QWHO�3HQWLXP�RU�FRPSDWLEOH�SURFHVVRU��:LQGRZV��[�6(�0H�������,QWHUQHW�([SORUHU������RU�ODWHU��,QWHUQHW�FRQQHFWLRQ��DGYLVDEOH������0%�RI�DYDLODEOH�5$0�����0%�RI�DYDLODEOH�GLVF�VSDFH��WRWDO�+\SHU)ROLR�DSSOLFDWLRQ�GRZQORDG�VL]H�LV�DSSUR[����0%���FRORXU�PRQLWRU������FRORXUV�DQG����[����UHVROXWLRQ�RU�EHWWHU�UHFRPPHQGHG���PRXVH0DF�� 3RZHU3&� ����� RU� QHZHU��0DF�26� �� RU� QHZHU� �H[FHSW� 26�;���4XLFN� 7LPH� �� RU� QHZHU��,QWHUQHW� ([SORUHU� ���� RU� ODWHU�� ,QWHUQHW� FRQQHFWLRQ� �DGYLVDEOH��� ���0%� RI� DYDLODEOH� GLVF� VSDFH��WRWDO�+\SHUIROLR�DSSOLFDWLRQ�GRZQORDG�VL]H� LV�DSSUR[����0%���FRORXU�PRQLWRU������FRORXUV�DQG����[����UHVROXWLRQ�RU�EHWWHU�UHFRPPHQGHG���PRXVH$YDLODELOLW\��D�IUHH�����GD\�WULDO�YHUVLRQ�DYDLODEOH�DW�ZZZ�K\SHUIROLR�FRP��2YHUYLHZ+\SHU)ROLR�LV�D�WRRO�IRU�RUJDQL]LQJ�LQIRUPDWLRQ�IURP�WKH�:HE��,W�DOORZV�WR�GUDJ�DQG�GURS�PHGLD�LWHPV� �LQFOXGLQJ� WH[W�� LPDJH�� VRXQG�DQG�YLGHR�FOLSV�� IURP�D�GHVNWRS�RU�EURZVHU�GLUHFWO\� LQWR�D�FROOHFWLRQ�LFRQ��ZKHUH�WKH\�FDQ�EH�FDWDORJXHG��DQQRWDWHG��GRFXPHQWHG�LQ�QRWH�FDUGV��YLHZHG�RII�OLQH� DQG� YLVXDOO\� RUJDQL]HG� LQWR� ZHE�EDVHG� DFWLYLWLHV�� SUHVHQWDWLRQV� RU� UHVHDUFK SDSHUV��0HGLD�LWHPV�UHWDLQ�WKHLU�OLQNV�EDFN�WR�WKH�VRXUFH�85/V��'HVFULSWLRQ



%DVLFDOO\��WKH�SURJUDP�FDQ�EH�GLYLGHG�LQWR�IRXU�SDUWV��:LWK�+\SHU)ROLR�LW�LV�SRVVLEOH�WR�FDSWXUH�PHGLD�LWHPV�RQ�WKH�,QWHUQHW��RUJDQL]H�WKHP��FUHDWH�PXOWLPHGLD�ZRUNVKHHWV�DQG�VKDUH�FROOHFWLRQV�DQG�ZRUNVKHHWV�ZLWK�RWKHUV��� �&DSWXUH��SKDVH��+\SHU)ROLR�ZRUNV� WRJHWKHU�ZLWK�D�EURZVHU� �DFWXDOO\�� WKH�EURZVHU�DV�+\SHU)ROLR�VXSSRUWV�RQO\�RQH���$�QLFH�ORRNLQJ�WLQ\�FROOHFWLRQ�LFRQ�DSSHDUV�RQ�WKH�VFUHHQ��LW� FDQ� EH� KLGGHQ� LI� LWV� ORQJHU� SUHVHQFH� KDSSHQV� WR� KDYH� D� QHJDWLYH� LPSDFW� RQ� D� XVHU���$IWHU�KLJKOLJKWLQJ�D�SLHFH�RI�WH[W��SKRWR�RU�DQRWKHU�LWHP�LQ�WKH�ZHE�SDJH�LW�LV�HQRXJK�WR�GUDJ� LW� LQWR� WKH�FROOHFWLRQ� LFRQ��$�QLFH�DQLPDWLRQ� WHOOV� WKDW� WKH� LWHP�KDV�EHHQ�FROOHFWHG��0HGLD�LWHPV�DQG�OLQNV�FDQ�EH�FROOHFWHG�IURP�WKH�:HE�DQG�D�KDUG�GULYH��� �2UJDQL]H��SKDVH� 7KH�VFUHHQ�LV�GLYLGHG�LQWR�WZR�SDUWV��$OO�WKH�FROOHFWHG�LWHPV�FDQ�EH�VHHQ�LQ�WKH�FROOHFWLRQ�SDQH�RQ�WKH�OHIW��(DFK�LWHP�KDV�D�VHW�RI�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�LW� �LQFOXGLQJ�LWV�QDPH��85/��WKH�GDWH�DQ�LWHP�ZDV�FROOHFWHG�RU�PRGLILHG��LWV�VRXUFH�W\SH�DQG�GRFXPHQWDWLRQ�VW\OH���7KLV�VHW�RI�LQIRUPDWLRQ�FDQ�EH�PRGLILHG��,W�LV�DOVR�SRVVLEOH�WR�HYDOXDWH�HDFK� LWHP� WDNLQJ� LQWR�FRQVLGHUDWLRQ� LWV�DXWKRU��FRQWHQW��FRPSUHKHQVLYHQHVV�HWF��7KLV�RSWLRQ�RIIHUV�D�JUHDW�RSSRUWXQLW\� IRU�SDLU�ZRUN�� VWXGHQWV�FDQ�HYDOXDWH�HDFK�RWKHU¶V�VRXUFHV��$QRWKHU�QLFH�IHDWXUH�RI�WKH�SURJUDP�LV�WKH��LQVWDQW�ELEOLRJUDSK\���UHFRUGHU�RQ�D�GULYH���ZKLFK�FDQ�EH�FUHDWHG�IRU�HDFK�ZRUNVKHHW��7KH�FROOHFWHG�LWHPV��VKRZQ�DV�ODUJH�RU�VPDOO� LFRQV�� D� OLVW� RU�ZLWK� D� GHWDLOHG� GHVFULSWLRQ�� FDQ� EH� VRUWHG� E\� QDPH�� W\SH�� GDWH� RU�85/��7KHUH� LV� D� VHDUFK� EXWWRQ� LQ� WKH� FRQWURO� SDQHO�PDNLQJ� LW� SRVVLEOH� WR� ILQG� DQ� LWHP��HVSHFLDOO\�LI�\RX�DUH�ZRUNLQJ�ZLWK�D�FRPSOLFDWHG�ZRUNVKHHW���� �&UHDWH��SKDVH� 7KH�LWHPV�DUH�GUDJJHG�IURP�WKH�FROOHFWLRQ�SDQH�WR�WKH�ZRUNVKHHW�SDQH�RQ�WKH�ULJKW��+HUH��\RX�KDYH�QXPHURXV�RSWLRQV�DW�\RXU�GLVSRVDO��LQFOXGLQJ�]RRP�LQ�RXW��D�JULG�� SDJH� EUHDNV�� EDFNJURXQG� FKDQJH�� LPSRUWLQJ� SLFWXUHV� DV� EDFNJURXQG�� KHDGHU� DQG�IRRWHU��OLQHV��ILOOHG�RU�KROORZ ER[HV�HOOLSVHV��ILOO�OLQH�FRORU��OLQH�ZHLJKW��GDVK�VW\OH��DUURZ�VW\OH�DQG�RWKHU�W\SLFDO� WRROV��&UHDWLQJ�ZRUNVKHHWV�LV�HDV\�DQG�HQMR\DEOH��+RZHYHU��WKHUH�DUH�QRW�DV�PDQ\�RSWLRQV�DV� LQ� VLPLODU�SURJUDPV��HVSHFLDOO\� LQ�0LFURVRIW�3RZHU3RLQW� �WR�JLYH�DQ�H[DPSOH��LW�LV�QRW�SRVVLEOH�WR�FUHDWH�DQLPDWLRQV����� �6KDUH�� SKDVH� :LWK�+\SHU)ROLR� LW� LV� SRVVLEOH� WR� FUHDWH� DQ� �KWPO� GRFXPHQW��<RX� FDQ�DOVR�H�PDLO�ZRUNVKHHWV�DV�ZHE�DUFKLYHV�RU�LQ�+\SHUIROLR�GHIDXOW�IRUPDW��WR�RWKHU�XVHUV�RI�+\SHU)ROLR��7KH� SURJUDP� KDV� DQ� H[WHQVLYH� KHOS� PHQX� ZLWK� RQ�VFUHHQ� LQGH[� DQG� OLQNV� WR� WKH� RQ�OLQH�+\SHU)ROLR�FHQWHU��ZKHUH� LW� LV�SRVVLEOH� WR�H[FKDQJH�ZRUNVKHHWV��REWDLQ�IXUWKHU�LQIRUPDWLRQ�DQG�KHOS�� +RZHYHU�� ,� KDYH� QRW�PDQDJHG� WR� FRQQHFW� WR� WKH�&HQWHU� ± SHUKDSV� EHFDXVH� LW� ZDV� EHLQJ�PRGHUQL]HG�DW�WKH�PRPHQW��(YDOXDWLRQ2Q�WKH�ZKROH��+\SHU)ROLR�FUHDWHV�D�SRVLWLYH�LPSUHVVLRQ�RQ�D�XVHU��LW�KDV�D�QXPEHU�RI�DSSOLFDWLRQV�ZKLFK�PDNH�LW�D�XVHIXO�WHDFKLQJ�OHDUQLQJ�WRRO��,Q� FRPSDULVRQ� WR�0LFURVRIW� 3RZHU3RLQW� �D� YHU\� VLPLODU� SURJUDP��� LW� SUHVHUYHV�85/V�RI�PHGLD�LWHPV� XVHG� LQ� ZRUNVKHHWV� RU� FROOHFWLRQV�� 7KH� VRXUFHV� DQG� WKHLU� DXWKRUV� DUH� WKHUHIRUH�DFNQRZOHGJHG�DQG�LQWHOOHFWXDO�SURSHUW\�ULJKWV�DUH�QRW�YLRODWHG�$QRWKHU�DGYDQWDJH�RI� WKH�SURJUDP�LV� WKDW� LW� LV�SURYLGHG�ZLWK�D�VHW�RI�VDPSOH�ZRUNVKHHWV�ZKLFK�FDQ�VWLPXODWH�WHDFKHUV�WR�FRPH�XS�ZLWK�WKHLU�RZQ�W\SHV�RI�H[HUFLVHV��)RU�LQVWDQFH�WKHUH�LV�D�FKDUW�RI� %LOO� *DWHV¶V� OLIH� �LGHDO� WR� SUDFWLVH� SDVW� VLPSOH� DQG� SUHVHQW� SHUIHFW� WHQVHV�� RU� D� ZRUNVKHHW�GHDOLQJ� ZLWK� HYDOXDWLQJ� UDS� PXVLF� DQG� LWV� SRVLWLYH� RU� QHJDWLYH� LQIOXHQFH� RQ� \RXQJ� SHRSOH��OLVWHQLQJ�FRPSUHKHQVLRQ�WDVN��



2Q�WKH�JUDSKLF�VLGH��+\SHU)ROLR�LV�ZHOO�RUJDQL]HG�DQG�HDV\�WR�XVH��,W�LV�DOVR�UHODWLYHO\�VLPSOH��7R�JLYH� DQ� H[DPSOH�� LQ� RUGHU� WR� VHOHFW� DQ� LWHP� LW� LV� HQRXJK� WR� FOLFN� RQ� LW� DQG� GUDJ� LW� LQWR� WKH�+\SHU)ROLR� FROOHFWLRQ� LFRQ��:KLOH�VXUILQJ�RQ� WKH�1HW�\RX�FDQ�FROOHFW� LQWHUHVWLQJ�PDWHULDOV� WKDW�FDQ� EH� XVHG� ERWK� E\� WHDFKHUV� �H�J�� JDWKHULQJ� PDWHULDOV� IRU� SUHVHQWDWLRQV�WDVNV�DFWLYLWLHV�� DQG�VWXGHQWV��H�J��SURMHFWV��)LQDOO\��7KH��5DQN�6RXUFH��RSWLRQ�FDQ�RIIHU�QHZ�GLPHQVLRQV�WR�FODVVURRP�SURFHGXUH��6WXGHQWV�FDQ�ZRUN�ZLWK�WKHLU�SDUWQHUV¶�ZRUNVKHHWV�HYDOXDWLQJ�WKHLU�FUHGLELOLW\��XVHIXOQHVV�HWF��2Q�WKH�EDVLV�RI�FULWHULD�VXJJHVWHG�LQ��5DQN�6RXUFH��WHDFKHUV�FDQ�JUDGH�WKHLU�VWXGHQWV¶�DFKLHYHPHQWV�+RZHYHU�� WKH�SURJUDP�KDV VRPH�GUDZEDFNV�DV�ZHOO��)LUVW�RI�DOO�� LW�GRHV�QRW�DXWRPDWLFDOO\�VDYH�WKH�ZRUNVKHHW�� ,Q�FDVH�RI�VRPH�XQH[SHFWHG��DQG�XQSOHDVDQW��HYHQWV�OLNH�YROWDJH�FKDQJHV�DOO�WKH�ZRUN�FDQ�EH�ORVW��0RUHRYHU��\RX�QHHG�WR�ZDLW�IRU�D�QHZ�ZLQGRZ�WR�RSHQ�DQG�\RX�FDQQRW�FRQWLQXH�\RXU�ZRUN�DW�WKH�VDPH�WLPH��,I�WKH�PDFKLQH�KDV�D�IDVW�SURFHVVRU��LW�GRHV�QRW�PDWWHU��EXW�ZLWK�ROGHU�FRPSXWHUV� LW� FDQ� EH� DQ� DQQR\LQJ� SUREOHP� �SDUWLFXODUO\� ZKHQ� RSHQLQJ� PRYLH� ILOHV��� $QRWKHU�REMHFWLRQ� LV� WKDW� 0LFURVRIW� ,QWHUQHW� ([SORUHU� LV� WKH� RQO\� EURZVHU� VXSSRUWHG� E\� +\SHU)ROLR��+RZHYHU��DQG�OXFNLO\�IRU�1HWVFDSH�ORYHUV���LW�GRHV�QRW�KDYH�WR�EH�\RXU�GHIDXOW�EURZVHU��2Q�WKH�ZKROH��WKRXJK��+\SHU)ROLR¶V�DGYDQWDJHV�RYHUZHLJK�LWV�GUDZEDFNV�5HFRPPHQGDWLRQ2EYLRXVO\��PXOWLPHGLD�RSWLRQV�RIIHUHG�E\�WKH�SURJUDP�FDQQRW�EH�FRPSDUHG�WR�ZKDW�LV�QRUPDOO\�RIIHUHG�E\�WH[WERRNV��<RX�GR�QRW�JHW�D�ILOP�RU�D�UHFRUGLQJ�LQ�D�UHJXODU�FRXUVHERRN��'XH�WR�WKDW��+\SHU)ROLR�FDQ�EH�RI�JUHDW�XVH�LQ�WKH�FODVVURRP��0RUH�VSHFLILFDOO\��\RX�FDQ�XVH�LW�WR�SUHSDUH�IRU�\RXU� OHVVRQV� �\RX�FDQ� JDWKHU� LQWHUHVWLQJ�� XS�WR�GDWH�PDWHULDO� WKDW�ZLOO� QRW� ERUH� \RXU� VWXGHQWV���\RX�FDQ�DVVLJQ�SUHSDULQJ�FHUWDLQ�ZRUNVKHHWV�DV�KRPHZRUN�DQG�WKHQ�VKDUH�WKHP�LQ�D�FODVVURRP��LW�FDQ�EH�XVHG�GXULQJ�SURMHFW�OHVVRQV��ZLWK�VWXGHQWV�ZRUNLQJ�LQGLYLGXDOO\�RU��SUHIHUDEO\��LQ�SDLUV�RU�JURXSV�RI�WKUHH���,W�DOORZV�FUHDWLYH�WHDFKHUV�WR�FKDQJH�WUDGLWLRQDO�ERUHGRP�RI�D�FODVVURRP�LQWR�D�IDVFLQDWLQJ�DGYHQWXUH��D�EUHDWKWDNLQJ�YR\DJH�LQWR�WKH�P\VWHULHV�RI�WKH�YLUWXDO�ZRUOG�
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,PDJLQH� DWWHQGLQJ� DQ� LQWHUQDWLRQDO� (/7� FRQIHUHQFH� LQ� \RXU� S\MDPDV�� EHLQJ� DEOH� WR� GR� \RXU�H[HUFLVHV�ZKHQ�\RX
UH�IHHOLQJ�D�ELW�VWLII�DQG�EHLQJ�DEOH�WR�SRS�WKH�NHWWOH�RQ�IRU�D�TXLFN�FXSSD��RU�RSHQ�DQRWKHU�EHHU��ZLWKRXW� ORVLQJ� WKH�SORW�GXULQJ� WKH�SDQHO�GLVFXVVLRQ��7KHVH��DQG�RWKHU� UDWKHU�PRUH� SURIHVVLRQDO�� GHOLJKWV� ZHUH� LQ� VWRUH� IRU� DQ\RQH� ZKR� �DWWHQGHG�� WKH� (/7� 2Q�/LQH�&RQIHUHQFH��(/72&��RQ�������1RYHPEHU�WKLV�\HDU��KRVWHG�E\�1HW/HDUQ�6ROXWLRQV�)RU� D� IHH� RI� ���86'�� DQ\RQH�ZLWK� DQ� ,QWHUQHW� FRQQHFWLRQ� FRXOG� �DWWHQG�� WKH� FRQIHUHQFH� IURP�DQ\ZKHUH�LQ�WKH�ZRUOG��WKRXJK�D�VOLJKW�GRZQVLGH�RI�WKLV�ZDV�WKDW�IRU�WKRVH�LQ�1HZ�=HDODQG��IRU�H[DPSOH��WKH�FRQIHUHQFH�WRRN�SODFH�LQ�WKH�PLGGOH�RI�WKH�QLJKW�%HIRUH�WKH�FRQIHUHQFH�VWDUWHG��WKH�WLPHWDEOH�ZDV�SRVWHG�RQ�WKH�FRQIHUHQFH�ZHEVLWH��WRJHWKHU�ZLWK�VSHDNHUV
� DEVWUDFWV�� 1RWKLQJ� YHU\� VSHFLDO� DERXW� WKDW�� EXW� RQFH� WKH� FRQIHUHQFH� JRW� XQGHU� ZD\�WKLQJV�JRW�D�OLWWOH PRUH�LQWHUHVWLQJ��$V� HDFK� SUHVHQWHU� VSRNH� �DQG� WKHLU� YRLFH� ZDV� VWUHDPHG� LQ� UHDO� WLPH� RYHU� WKH� ,QWHUQHW��� WKH�DXGLHQFH�FRXOG�OLVWHQ�DQG�VLPXOWDQHRXVO\�YLHZ�WKH�VSHDNHU
V�3RZHU3RLQW�VOLGHV�LQ�WKH�WRS�KDOI�RI�WKHLU� VFUHHQ��0RYLQJ� IURP� VOLGH� WR� VOLGH�ZDV� XQGHU� WKH� FRQWURO� RI� HDFK� FRQIHUHQFH� SDUWLFLSDQW�ZKLFK�PHDQW� WKDW� LI� WKH� VSHDNHU�PRYHG� RQ� WR� WKH� QH[W� VOLGH� WRR� TXLFNO\�� YLHZHUV� FRXOG� GHOD\�FKDQJLQJ�WKH�VOLGH�RQ�WKHLU�RZQ�VFUHHQ�XQWLO�WKH\�KDG�ILQLVKHG�GLJHVWLQJ�LW��RU�HYHQ�JR�EDFN�WR�LW�ODWHU���,Q�WKH�ERWWRP�KDOI�RI�HDFK�SDUWLFLSDQW
V�VFUHHQ�ZDV�D�FKDW�ER[��7KLV�ZDV�ZKHUH�SDUWLFLSDQWV�FRQJUHJDWHG� DQG� VWDUWHG� WR� FKDW� EHIRUH� HDFK� SUHVHQWDWLRQ� VWDUWHG�� +RZHYHU�� WKLV� FKDW� DOVR�FRQWLQXHG�WKURXJKRXW�WKH�SUHVHQWDWLRQ�� WKHUH�ZHUH�FRPPHQWV�DQG�TXHVWLRQV�RQ�ZKDW�ZDV EHLQJ�VDLG��JUHHWLQJV�WR�IULHQGV��DPXVLQJ�DVLGHV��HWF��$QG�LW�ZDV�YLD�WKH�FKDW�ER[�WKDW�GHOHJDWHV�SRVHG�WKHLU�TXHVWLRQV�DW�WKH�HQG�RI�WKH�SUHVHQWDWLRQ�8QOLNH�D�FRQYHQWLRQDO�FRQIHUHQFH��QRZ�WKH�FRQIHUHQFH�LV�RYHU�LW�LV�SRVVLEOH�WR�DFFHVV�WKH�DUFKLYHV�DQG� OLVWHQ� WR� WKH� SUHVHQWDWLRQV� DJDLQ�� RU� FDWFK� WKH� RQHV� \RX� PLVVHG� RQ� WKH� GD\� �WKHUH� ZHUH� ��SDUDOOHO�VHVVLRQV�DW�DQ\�RQH�WLPH���7KH�3RZHU3RLQW�VOLGHV�DUH�DOVR�DYDLODEOH��RI�FRXUVH��DQG�HYHQ�WKH�FKDW�URRP�ORJV��VR�WKDW�LI�VRPHRQH�VDLG�VRPHWKLQJ�UHDOO\�LQWHUHVWLQJ��RU�UHDOO\�VLOO\���WKDW�\RX�IRUJRW�WR�PDNH�D�QRWH�RI�DW�WKH�WLPH��LW�LV�SRVVLEOH�WR�JR�EDFN�DQG�ILQG�LW�LQ�WKH�ORJ��)RU�WKRVH�WKDW�PLVVHG�WKH�FRQIHUHQFH��DQ\RQH�FDQ�SD\����86'�WR�YLHZ�WKH�DUFKLYHV�ZKLFK�ZLOO�EH�DYDLODEOH�WLOO���� -XQH������ �RU� SD\����86'� WR�EX\� WKH�FRQIHUHQFH�&'�520���7KH�FRQIHUHQFH�ZHEVLWH� LV� DW�KWWS���ZZZ�HOWRF�FRP�LQGH[�VKWPO2I�FRXUVH��QRW�HYHU\WKLQJ�ZHQW�TXLWH�DV�H[SHFWHG��6RXQG�TXDOLW\�DQG�YROXPH�OHYHOV�ZHUH�D�OLWWOH�



YDULDEOH�� PDNLQJ� VRPH� SUHVHQWHUV� GLIILFXOW� WR� KHDU�� 7KLV� ZDV� RIWHQ� D� ORFDO� SUREOHP� UHTXLULQJ�GHOHJDWHV� WR� DGMXVW� WKH� VHWWLQJV� RQ� WKHLU� RZQ� FRPSXWHU�� WKRXJK� LW� PHDQW� KDYLQJ� RQH
V� ILQJHU�SHUPDQHQWO\�RQ� WKH� VRXQG�FRQWUROV�GXULQJ� WKH�SDQHO�GLVFXVVLRQ�ZKHQ�VRPH�VSHDNHUV�ZHUH� ORXG�DQG� RWKHUV� YHU\� TXLHW�� 6RPH� RI� WKH� 3RZHU3RLQW� VOLGHV� ZHUH� WRR� VPDOO� WR� UHDG� DQG� ,�� IRU� RQH��VRPHWLPHV� IRXQG� WKH� WKUHH� FKDQQHOV�GXULQJ� HDFK� WDON� �DXGLR�� VOLGHV� DQG� FKDW�� TXLWH�GLVWUDFWLQJ��WKRXJK� ,
P� VXUH� ,� FRXOG� GHYHORS� VWUDWHJLHV� WR� FRSH�ZLWK� WKDW�� ,� DOVR� IRXQG� LW� GLIILFXOW� WR� �ILQG��SHRSOH� EHWZHHQ� SUHVHQWDWLRQV� � ,� WULHG� ORRNLQJ� IRU� WKHP� LQ� WKH� VR�FDOOHG� �EUHDNRXW� URRPV�� DQG��VRFLDO�FKDW�URRPV���EXW�RIWHQ�WKHUH�ZHUH�IHZ�LI�DQ\�SHRSOH�WKHUH�� WKH\�ZHUH�SUREDEO\�MXVW�WDNLQJ�D�EUHDN�DQG�WKHUHIRUH�XQDYDLODEOH�2Q� WKH� RWKHU� KDQG�� WKH� (/72&� KDG� D� QXPEHU� RI� DGYDQWDJHV� RYHU� FRQYHQWLRQDO� FRQIHUHQFHV��6RPH�SHRSOH�PD\�QRW�KDYH�IRXQG�WKH�HYHQW�FKHDS�EXW�DW�OHDVW�WKHUH�ZHUH�QR�LQWHUQDWLRQDO�WUDYHO��DFFRPPRGDWLRQ�RU�VXEVLVWHQFH�FRVWV���)RU�VRPH�SHRSOH��OLNH�P\VHOI��WKHUH�ZDV�WKH�DGGHG�FRVW�RI�WKH� WHOHSKRQH� FRQQHFWLRQ� WR� WKH� ,QWHUQHW�� WKRXJK� WKLV�ZDV�PLQLPLVHG�E\� WKH� IDFW� WKDW� WKH� HYHQW�WRRN�SODFH�DW�WKH�ZHHNHQG�ZKHQ�,QWHUQHW�FKDUJHV�WHQG�WR�EH�DW�WKHLU�ORZHVW���7KH�HTXLSPHQW�QHHGHG�WR�DWWHQG�WKH�FRQIHUHQFH�ZDV�IDLUO\ PRGHVW�� ,�VWLOO�XVH�:LQGRZV�����:RUG����� ,QWHUQHW�([SORUHU������KDYH�D� WLQ\�SDLU�RI�FKHDSR�VSHDNHUV�DQG�FRQQHFW� WR� WKH�,QWHUQHW�YLD�D���.� PRGHP�� $OO� RI� WKHVH� SURYHG� SHUIHFWO\� DGHTXDWH� RQ� WKH� GD\�� WKRXJK� LI� ,� KDG� ZDQWHG� WR�SUHVHQW�� ,�ZRXOG�KDYH�QHHGHG�:LQGRZV����� ,�KDG�DOUHDG\� LQVWDOOHG�:LQGRZV�0HGLD�3OD\HU�DQG�$GREH�$FUREDW�5HDGHU�RQ�P\�V\VWHP��EXW�WKHVH�DUH�RI�FRXUVH�IUHHO\�DYDLODEOH�DQ\ZD\�RQ�WKH�1HW�%HLQJ�DEOH�WR�YLHZ�PLVVHG�SUHVHQWDWLRQV�LQ�WKH�DUFKLYHV�DQG��UHYLVLW��WKH�RQHV�\RX�GLG�FDWFK�LV�DQ�HQRUPRXV�DGYDQWDJH��WKRXJK�WLPH�FRQVXPLQJ�RI�FRXUVH��XQOHVV�\RX�MXVW�ZDQW�WR�ILQG�D�UHIHUHQFH�RU�D�TXRWH�LQ�VRPHRQH
V�3RZHU3RLQW�SUHVHQWDWLRQ�/HVV�REYLRXVO\�SHUKDSV��,�IRXQG�WKDW�FKDW�HQDEOHV�\RX�WR�MXPS�LQ�DQG�RXW�RI�FRQYHUVDWLRQ�ZLWK�D�ZLGH�QXPEHU�RI�SHRSOH TXLWH�TXLFNO\�DQG�ZLWKRXW�EHLQJ�GDXQWHG�E\�WKHLU�SK\VLFDO�DSSHDUDQFH�RU�VHOI�FRQVFLRXV�RI�\RXU�RZQ��1HYHUWKHOHVV��,�GHILQLWHO\�PLVVHG�WKH�FKDQFH�WR�WDON�WR�SHRSOH�IDFH�WR�IDFH�1RZ��\RX�ZLOO�QRWLFH�WKDW�,�KDYH�QRW�\HW�VDLG�DQ\WKLQJ�DERXW�WKH�DFWXDO�FRQWHQW�RI�WKH�FRQIHUHQFH��7KH�UHDVRQ�IRU�WKLV�LV�WKDW�RQH�RI�WKH�PDLQ�IHDWXUHV�RI�(/72&�ZDV�WKDW�LW�ZDV�JURXQG�EUHDNLQJ�LQ�WKH� ZD\� WKDW� LW� DFWXDOO\� WRRN� SODFH� � LW� ZDV� D� WUXO\� LQWHUQDWLRQDO� YLUWXDO (/7� FRQIHUHQFH��ZLWK�DURXQG�����UHJLVWHUHG�GHOHJDWHV�IURP�DQ�LPSUHVVLYH����GLIIHUHQW�FRXQWULHV��+RZHYHU��QRYHOW\�LV�QRW�HQRXJK�WR�PDNH�D�VXFFHVVIXO�FRQIHUHQFH��VR�ZKDW�DERXW�WKH�FRQWHQW"�7KH� FRQIHUHQFH� ZDV� HQWLWOHG� �(/7�� (YROXWLRQ� RI� /HDUQLQJ� DQG� 7HDFKLQJ� DQG� WKHUH� ZHUH� ���SUHVHQWDWLRQV�� LQFOXGLQJ� WZR� NH\QRWH� DGGUHVVHV� DQG� WZR� SDQHO� GLVFXVVLRQV��:KHQ�FRPSDUHG� WR�ELJ�HYHQWV� OLNH�WKH�DQQXDO�,$7()/�DQG�7(62/�FRQIHUHQFHV�� WKLV�ZDV�FHUWDLQO\�D�PRGHVW�DIIDLU��$V� PLJKW� KDYH� EHHQ� H[SHFWHG�� D� PDMRULW\� RI� WKH� WDONV� GLG� IRFXV� RQ� WKH� XVH� RI� LQIRUPDWLRQ�WHFKQRORJ\�LQ�ODQJXDJH�WHDFKLQJ�DQG�OHDUQLQJ��FRYHULQJ�VXFK�WRSLFV�DV��(PRGHUDWLRQ�� PDQDJLQJ�D� QHZ� ODQJXDJH"��� �2Q�OLQH� 7HDFKHU� 7UDLQLQJ��� �&KRRVLQJ� $SSURSULDWH� &RPPXQLFDWLRQ� 7RROV�IRU�2QOLQH�/HDUQLQJ���HWF�+DYLQJ�VDLG�WKDW��D�QXPEHU�RI�WDONV�KDG�QRWKLQJ�WR�GR�ZLWK�FRPSXWHUV��ZKLFK�LV�KRZ�LW�VKRXOG�EH�DW�D�JHQHUDO�(/7�FRQIHUHQFH��)RU�H[DPSOH��WKHUH�ZHUH�WDONV�HQWLWOHG���7HOHSKRQH�VSHHFK�GDWD�LQ�WKH�(QJOLVK�/DQJXDJH�&ODVVURRP����:K\�DVVLJQ�WKHPHV�DQG�WRSLFV�WR�WHDFK�ZULWLQJ"����+RZ�ILQH�LV�WKH�OLQH�EHWZHHQ�(//�DQG�(/7"���HWF��7R� ILQLVK�� ,� ZRXOG� OLNH� WR� SRVH� WKH� TXHVWLRQ�� �:DV� LW�ZRUWK� LW"�� 6SHDNLQJ� SHUVRQDOO\�� ,� IRXQG�VRPH�RI�WKH�SUHVHQWDWLRQV�YHU\�LQWHUHVWLQJ�DQG�GLG�VRPH�XVHIXO�QHWZRUNLQJ��+RZHYHU��,�WKLQN�WKH�FRQIHUHQFH
V�PDLQ�VWUHQJWK�OD\�HOVHZKHUH�



,Q�KLV�(/72&�SUHVHQWDWLRQ��3HWH�0DF.LFKDQ�TXRWHG�)HOL[��WDONLQJ�DERXW�&$//��DV�VD\LQJ��7KH�HVVHQWLDO� MXVWLILFDWLRQ� IRU� DQ\� XVH� RI� WHFKQRORJ\� KDV� WR� EH� WKH� LPSURYHPHQW� RI� WHDFKLQJ� DQG�OHDUQLQJ�WKDW�LW�DOORZV��DQG�HYHU\WKLQJ�QHHGV�WR�EH�MXGJHG�DJDLQVW�WKLV�UHTXLUHPHQW���,Q�WKH�VDPH�ZD\� ,�IHHO� WKDW�(/72&�PXVW�EH�MXGJHG�QRW�RQ�LWV�QRYHOW\�YDOXH��EXW�RQ�KRZ�WKDW�QRYHOW\�LV�RI�XVH� WR� WKH�ZRUOGZLGH�(/7�FRPPXQLW\�� ,� WKLQN�(/72&�GHPRQVWUDWHG� WKH� IDQWDVWLF� SRWHQWLDO�RI�:HE� WHFKQRORJ\� WR� HQDEOH� WKH� (/7� FRPPXQLW\� DOO� RYHU� WKH� ZRUOG� WR� FRPPXQLFDWH DQG� KROG�VLJQLILFDQW� HYHQWV� RQ�OLQH�� LQ� UHDO� WLPH� DW� D� IDU� PRUH� UHDVRQDEOH� FRVW� WKDQ� WKH� FRQYHQWLRQDO�FRQIHUHQFH��1RW�WKDW�RQ�OLQH�FRQIHUHQFHV�VKRXOG�UHSODFH�FRQYHQWLRQDO�RQHV��EXW�WKHUH
V�QR�GRXEW�WKDW� WKH\�ZLOO�PDNH� LW� SRVVLEOH� IRU� WHDFKHUV�ZKR�ZRXOG� QHYHU� EH� DEOH� WR� SD\� IRU� DQ� DLUIDUH� WR�DWWHQG�VRPH�LQWHUQDWLRQDO�(/7�HYHQWV�ZLWKRXW�HYHU�OHDYLQJ�KRPH�
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7KH� )DFXOW\� 6HQDWH� RI� &KXODORQJNRUQ� 8QLYHUVLW\� LQ� %DQJNRN�� 7KDLODQG� DQG� WKH� $VLD� &$//�$VVRFLDWLRQ� DUH� FR�RUJDQL]LQJ� DQ� LQWHUQDWLRQDO� FRQIHUHQFH�RQ��,QIRUPDWLRQ�7HFKQRORJ\�DQG� WKH�8QLYHUVLWLHV� LQ� $VLD�� IURP�$SULO� �� WR� ��� ������ DW WKH� FDPSXV� RI� &KXODORQJNRUQ�8QLYHUVLW\� LQ�%DQJNRN��7KH�FRQIHUHQFH�ZLOO�EH�D�SODFH�ZKHUH�WHDFKHUV��UHVHDUFKHUV��DGPLQLVWUDWRUV�DQG�RWKHUV�ZKR�DUH�LQWHUHVWHG�LQ�KRZ�EHVW�WR�XVH�,&7V� LQ�UHDOL]LQJ�WKH�PLVVLRQV�RI�WKH�XQLYHUVLW\�HGXFDWLRQ�JHW� WRJHWKHU� WR� VKDUH LGHDV�� RSLQLRQV� DQG� UHVHDUFK� ILQGLQJV�� 2I� VSHFLDO� LQWHUHVW� DUH� SDSHUV� DQG�SUHVHQWDWLRQV� WKDW� H[SORUH� ���� WKH� 
FXOWXUDO
� DVSHFWV� RI� XVLQJ� ,&7V� LQ� XQLYHUVLWLHV� DQG� ����WKHRUHWLFDO� DQG� FROODERUDWLYH� UHVHDUFK� RI� C:HE� DQG� &RPSXWHU� $VVLVWHG� /DQJXDJH� /HDUQLQJ� LQ$VLD�
�+RZHYHU�� WKRXJK� WKH� IRFXV�RI� WKH�FRQIHUHQFH� LV�RQ� WKH�XVH�RI� ,&7V� LQ�$VLD��SDUWLFLSDQWV�IURP� DOO� FRUQHUV� RI� WKH� ZRUOG� DUH� YHU\� ZHOFRPH� WR� VKDUH� WKHLU� LGHDV� DQG� H[SHUWLVH�
3DSHU�SURSRVDOV�DUH�FDOOHG�LQ�WZR�EURDG�DUHDV����,78$�����'LVWDQFH�/HDUQLQJ,&7V�LQ�&ODVVURRP�7HDFKLQJ�DQG�RU�5HVHDUFK,&7V�LQ�8QLYHUVLW\�$GPLQLVWUDWLRQ���&$//�$VLD&RPSXWHU�$VVLVWHG�/DQJXDJH�/HDUQLQJ0XOWL�0HGLD�$VVLVWHG�/DQJXDJH�/HDUQLQJ&RPSXWHU�$VVLVWHG��%DVHG��/DQJXDJH�7HVWLQJ5HVHDUFK�LQ�QHZ�ODQJXDJH�OHDUQLQJ�HQYLURQPHQWV1HZ�UROH�RI�ZULWLQJ�DV�D�WRRO�IRU�FRPPXQLFDWLRQ%XLOGLQJ�QDWLRQDO�LQWHUQDWLRQDO�SDUWQHUVKLSV�IRU�QHWZRUNHG�ODQJXDJH�OHDUQLQJ$OO� WKH� W\SHV� RI� SUHVHQWDWLRQV� �SDSHU�� ZRUNVKRS�� SRVWHU�� ZLOO� EH� ZHOFRPH�� 3OHDVH� VHQG� \RXU�SURSRVDOV�RU�DEVWUDFWV��PLQLPXP������ PD[LPXP�����ZRUGV��WR�/DUU\�'��&KRQJ&KDLU�RI�7KH�$VLD�&$//�&RPPLWWHH
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5HVHDUFKHUV�� FRPPXQLW\� ZRUNHUV�� VRFLDO� DFWLYLVWV�� HGXFDWRUV� DQG� VWXGHQWV�� MRXUQDOLVWV�� DUWLVWV��SROLF\�PDNHUV�� DQG� FLWL]HQV� DUH� DOO� FRQFHUQHG� DERXW� WKH� VKDSH� WKDW� WKH� QHZ� LQIRUPDWLRQ� DQG�FRPPXQLFDWLRQ�LQIUDVWUXFWXUH�ZLOO�WDNH�:LOO�LW�PHHW�WKH�QHHGV�RI�DOO�SHRSOH":LOO�LW�KHOS�SHRSOH�DGGUHVV�FXUUHQW�DQG�IXWXUH�LVVXHV":LOO�LW�SURPRWH�GHPRFUDF\��VRFLDO�MXVWLFH��VXVWDLQDELOLW\":LOO�WKH�DSSURSULDWH�UHVHDUFK�EH�FRQGXFWHG":LOO�HTXLWDEOH�SROLFLHV�EH�HQDFWHG"7KH� 6KDSLQJ� WKH� 1HWZRUN� 6RFLHW\� V\PSRVLXP� � VSRQVRUHG� E\� WKH� 3XEOLF� 6SKHUH� 3URMHFW� RI�&RPSXWHU�3URIHVVLRQDOV�IRU�6RFLDO�5HVSRQVLELOLW\�DQG�WKH�1DWLRQDO�&RPPXQLFDWLRQ�$VVRFLDWLRQ�7DVN�)RUFH�RQ�WKH�'LJLWDO�'LYLGH�� ZLOO�SURYLGH�D�IRUXP�DQG�D�SODWIRUP�IRU WKHVH�FULWLFDO�LVVXHV��$QG� WKURXJK� WKH� H[SORUDWLRQ� RI� �SDWWHUQV�� ZH� KRSH� WKDW� WKLV� V\PSRVLXP� ZLOO� KHOS� VSXU� WKH�HYROXWLRQ� RI� DQ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� LQIUDVWUXFWXUH� WKDW� WUXO\� PHHWV� WRGD\
V� XUJHQW�QHHGV�3OHDVH� MRLQ� XV� LQ� 6HDWWOH� LQ�0D\� ����� IRU� WKLV� H[FHSWLRQDO� HYHQW�� 7R� SURPRWH� EULGJH�EXLOGLQJ�EHWZHHQ� WKHRU\�DQG�SUDFWLFH�� DFURVV� HFRQRPLF�� FXOWXUDO�� JHRJUDSKLFDO�� DQG�GLVFLSOLQDU\�FKDVPV��ZH�DUH�VROLFLWLQJ��SDWWHUQV���LQVWHDG�RI�DEVWUDFWV��DQG�DFFHSWHG�SDWWHUQV�ZLOO�EH�GHYHORSHG�LQWR�IXOO�SDSHUV�IRU�WKLV�V\PSRVLXP�%DVHG� RQ� WKH� LQVLJKWV� RI� &KULVWRSKHU� $OH[DQGHU� DQG� KLV� FROOHDJXHV�� D� �SDWWHUQ�� LV� D� FDUHIXO�GHVFULSWLRQ�RI� D� VROXWLRQ�RU� VXJJHVWLRQ� IRU� UHPHG\LQJ�DQ� LGHQWLILHG�SUREOHP� LQ�D�JLYHQ�FRQWH[W�WKDW� FDQ� EH� XVHG� WR� KHOS� GHYHORS� DQG� KDUQHVV� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ� WHFKQRORJ\� LQZD\V�WKDW�DIILUP�KXPDQ�YDOXHV�7KH�LQIRUPDWLRQ�FRQWDLQHG�LQ�SDWWHUQV�LV�VLPLODU�WR�WKDW�LQ�WUDGLWLRQDO�DEVWUDFWV�RU�SDSHUV��EXW�LW�LV�DUUDQJHG�LQ�D�FRPPRQ�VWUXFWXUH�LQ�RUGHU�WR�LQVSLUH�VFKRODUV�DQG�SUDFWLWLRQHUV�WR�WKLQN�DERXW�WKHLU�



ZRUN� LQ� WHUPV� RI� VRFLDO� LPSOLFDWLRQV� DQG� DFWXDO� VRFLDO� HQJDJHPHQW� DQG� WR� EXLOG� QHWZRUNV� WKDW�LQFOXGH�UHVHDUFK��SUDFWLFH��DQG�DGYRFDF\��7KH�PRVW� LPSRUWDQW�RXWFRPH�PD\�EH�DOORZLQJ�SHRSOH�WR�VHH�WKHLU�SDWWHUQV�LQ�D�ODUJH�\HW�FRKHUHQW�QHWZRUN�RI SDWWHUQV��D��SDWWHUQ�ODQJXDJH����3DWWHUQV�DUH�62/87,216�WR�352%/(06�LQ�D�JLYHQ�&217(;7�� 3DWWHUQV� FDQ� EH� REVHUYDEOH� DFWLRQV�� HPSLULFDO� ILQGLQJV�� K\SRWKHVHV�� WKHRULHV�� RU� �EHVW�SUDFWLFHV���3DWWHUQV�H[LVW�DW�DOO�OHYHOV��WKH\�FDQ�EH��JOREDO��DV�ZHOO�DV��ORFDO���WKHRUHWLFDO�DV�ZHOO�DV�SUDFWLFDO���3DWWHUQV�DUH�WKH�VSULQJERDUG�IRU�GLVFXVVLRQ��UHVHDUFK��DQG�DFWLYLVP3DWWHUQV�FDQ�EH�VXEPLWWHG�IRU�FRQVLGHUDWLRQ�IRU�SUHVHQWDWLRQ�DW�WKH�V\PSRVLXP�DQG�RU�SXEOLVKHG�RQ�WKH�ZHE�VLWH�DV�D�FRQWULEXWLRQ�WR�WKH�HYROYLQJ�SDWWHUQ�ODQJXDJH���7KH�VXEPLWWHG�SDWWHUQV�ZLOO�EH� PDGH� SXEOLF� LQ� HDUO\� ������� 3DWWHUQV� DFFHSWHG� IRU� SUHVHQWDWLRQ� ZLOO� EH� GHYHORSHG� LQWR� IXOO�SDSHUV� DQG�ZLOO� DSSHDU� LQ� WKH�&RQIHUHQFH�3URFHHGLQJV��7KH�EHVW�SDSHUV�ZLOO�EH� VHOHFWHG� IRU� DQ�HGLWHG�ERRN��$�SDWWHUQ ODQJXDJH�ERRN�ZHEVLWH�LV�DOVR�SODQQHG�:H�EHOLHYH�WKDW�WKH��SDWWHUQ��RULHQWDWLRQ�ZLOO�EH�XVHIXO�DQG�LQVSLULQJ�IRU�DOO�SDUWLFLSDQWV��,I�\RX
UH�WHPSWHG� WR� VXEPLW� D� SDWWHUQ� �RU�PXOWLSOH� SDWWHUQV���ZH� HQFRXUDJH� \RX� WR� GR� VR��$OWKRXJK� WKLV�DSSURDFK�PD\�UHTXLUH VOLJKWO\�GLIIHUHQW�WKLQNLQJ�ZH�EHOLHYH�WKDW�LW�ZLOO�EH�ZRUWK�WKH�H[WUD�HIIRUW��5HPHPEHU��\RX�FDQ�VXEPLW�SDWWHUQV�ZKHWKHU�RU�QRW�\RX�FRPH�WR�WKH�V\PSRVLXP�&RPSOHWH�GHWDLOV�RQ�SDWWHUQ�VXEPLVVLRQ��LQFOXGLQJ�H[DPSOH�SDWWHUQV��DUH�DYDLODEOH�DW�WKH�ZHE�VLWH��KWWS���ZZZ�FSVU�RUJ�FRQIHUHQFHV�GLDF����� 7KH� SUHIHUUHG� ZD\� WR� VXEPLW� SDWWHUQV� LV� WKURXJK� WKH�SDWWHUQ�LQWDNH�VLWH��KWWS���ZZZ�FSVU�RUJ�FRQIHUHQFHV�GLDF���SDWWHUQ�FJL���,I�\RX�FDQQRW�DFFHVV�WKH�VLWH��SOHDVH�VHQG�\RXU�SDWWHUQ�V��DV�HPDLO�WH[W��QR�DWWDFKPHQWV��WR�GRFURG��#KRWPDLO�FRP��,I�\RX�ODFN�HPDLO�DFFHVV��\RX�PD\�VXEPLW�\RXU�SDWWHUQ�V��YLD�VXUIDFH�PDLO�WR�EH�UHFHLYHG�E\�'HFHPEHU���������WR��5RG�&DUYHWK��6FKRRO�RI�0DVV�&RPPXQLFDWLRQV��7H[DV�7HFK�8QLYHUVLW\��3�2��%R[��������/XEERFN��7;��������86$�)RU�PRUH�LQIRUPDWLRQ�SOHDVH�FRQWDFW�V\PSRVLXP�FRRUGLQDWRU�'RXJ�6FKXOHU��GRXJODV#VFQ�RUJ�
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