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7DUJHG�7
DUJHW��

<RX�KDYH�VWDUWHG�WR�FRQVLGHU�YDU\LQJ�YLHZSRLQWV�
EXW�WKLV�LV�WHQWDWLYH�LQ�SODFHV��'RQ
W�EH�DIUDLG�WR�
FKDOOHQJH�WKH�RSSRVLQJ�YLHZV��1RW�HYHU\RQH�
DJUHHV�ZLWK�\RXU�SRVLWLRQ�

,�KDYH�HQJDJHG�LQ�UHDGLQJ�WKDW�
KDV�RSSRVLQJ�YLHZSRLQWV�DQG�
WULHG�WR�LQFOXGH�ZLWKLQ�WKH�
ZULWLQJ�

7DUJHG�7
DUJHW��

6RPH�RI�\RXU�ZULWLQJ�FDQ�PDNH�LW�KDUG�IRU�WKH�
UHDGHU�WR�IROORZ��7DNH�FDUH�ZLWK�RYHUO\�ORQJ�
VHQWHQFHV�DQG�SDUDJUDSKV�

,�KDYH�SURRIUHDG�P\�FULWLFDO�
UHIOHFWLRQ�WR�WU\�DQ�HOLPLQDWH�
RYHUO\�ORQJ�VHQWHQFHV�

7DUJHG�7
DUJHW��
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7KH�JURZLQJ�ERG\�RI�UHVHDUFK�VXUURXQGLQJ�WKH�TXDOLW\�RI�WHDFKLQJ�DQG�FRPSHWHQF\�RI�
WHDFKHUV�OHDGLQJ�WR�EHWWHU�SHUIRUPLQJ�HGXFDWLRQDO�V\VWHPV�KDV�EHHQ�DW�WKH�IRUHIURQW�RI�
HGXFDWLRQDO�UHIRUP��%DUEHU��0RXUVKHG�DQG�:KHODQ��������0DFKLQ�DQG�0XUSK\��������
0RRUH���������+DWWLH��������IRXQG�WKDW�WHDFKHUV�DUH�WKH�VRXUFH�RI�����RI�YDULDQFH�LQ�VWXGHQW�
DFKLHYHPHQW��KLJKOLJKWLQJ�WKDW�WKHUH�QHHGV�WR�EH�JUHDWHU�DWWHQWLRQ�JLYHQ�WR�KLJKHU�TXDOLW\�
WHDFKLQJ�WR�HQVXUH�WKH�JUHDWHU�LQIOXHQFH�RQ�WKH�OHDUQHU��,W�PXVW�EH�HPSKDVLVHG�WHDFKHUV�DUH�QRW�
WKH�VROH�YDULDQFH�RI�LQIOXHQFH�RQ�VWXGHQWV�DQG�VRPH�UHYLHZ�WKH�VWDQGSRLQW�GLVFXVVHG�DV�
SDVVLQJ�WKH�EODPH�RI�IDLOLQJV�RQ�WKH�GRRUVWHS�RI�SXEOLF�WHDFKHUV��DQG�LV�RIWHQ�SXEOLFLVHG�E\�
WKRVH�LQ�VWDWLRQV�RI�SRZHU�ZKRP�UHIXVH�WR�µVHH�WKH�URRW�FDXVH�DQG�JHQHVLV�RI�WKH�FULVHV�
DIIHFWLQJ�RXU�VFKRROV¶��(GHW��������S���FLWHG�LQ�.XPDVKLUR��������SS��������/HPRY��������SS��
���QRWHV�WKDW�µWHDFKHUV�DUH�GURZQLQJ�LQ�DGYLFH¶��EXW�WKLV�DGYLFH�DORQJ�ZLWK�GLUHFWLYHV�DQG�LGHDV�
KDYH�EHHQ�W\SLFDOO\�GHYLVHG�E\�WKRVH�IDU�ZLWKGUDZQ�IURP�HYHU\GD\�WHDFKLQJ��ZKLFK�PD\�
FDXVH�D�GLYLGH�EHWZHHQ�LGHRORJLFDO�JXLGDQFH�DQG�FXUUHQW�FKDOOHQJHV�ZLWKLQ�WKH�SURIHVVLRQ��
&UHPLQ�DQG�%XUQHWW��������UHLWHUDWHV�WKDW�WKH�FRPSOH[LW\�DQG�FKDQJLQJ�QDWXUH�RI�WHDFKLQJ�LV�
RIWHQ�XQGHUHVWLPDWHG�E\�JRYHUQPHQW�PLQLVWHUV�DQG�SROLWLFLDQV��$V�D�SURIHVVLRQ�ZH�PD\�IDOO�
YXOQHUDEOH�WR�WKH�µFXOW�RI�WKH�QHZ¶�ZKHQ�VRPHWKLQJ�WKDW�LV�SHGDJRJLFDOO\�LQWHUHVWLQJ�LV�
VXJJHVWHG�DQG�RIWHQ�SHUVXDGH��'LGDX�������SS��������,W�LV�WKHUHIRUH�NH\�WKDW�WHDFKHUV�EHFRPH�
FULWLFDO�WKLQNHUV�DQG�UHIOHFWLYH�RI�RZQ�SUDFWLFHV��&RH��������SS����VWDWHV�ZLWKLQ�WHDFKLQJ�
µHIIRUW�DQG�JRRG�LQWHQWLRQV�DUH�QRW�HQRXJK��ZH�KDYH�WR�ZRUN�VPDUWHU��QRW�MXVW�KDUGHU¶��
LPSURYLQJ�DQG�UHSODFLQJ�VWUDWHJLHV�LV�QHHGHG�XWLOLVLQJ�FULWLFDO�DQG�UHDOLVWLF�DSSURDFKHV�WR�
HYDOXDWLRQ�SODFLQJ�DQ�RQXV�RQ�WHDFKHU¶V�WR�UHIOHFW�FULWLFDOO\�RQ�SURIHVVLRQDO�GHYHORSPHQW�
�*HQHUDO�7HDFKLQJ�&RXQFLO�IRU�:DOHV���������'RQDOGVRQ��������SS������YLHZV�SHGDJRJ\�DV�
PRUH�WKDQ�MXVW�WHDFKLQJ�ZLWKLQ�VHW�PHWKRGV�ZLWK�D�FODVVURRP�FRQWH[W��EXW�D�FRPELQDWLRQ�RI�
WKHRUHWLFDO�DQG�SUDFWLFDO�NQRZOHGJH��FUDIW�VNLOOV��SDVVLRQ�DQG�XQGHUVWDQGLQJ�RI�WKH�VRFLDO�DQG�
SV\FKRORJLFDO�IDFWRUV�ZKLFK�LQIOXHQFH�OHDUQLQJ��,Q�RUGHU�WR�SUHVHUYH�DQG�VXSSRUW�HIIHFWLYH�
WHDFKHUV�WKH\�PXVW�EH�LQYROYHG�LQ�WKH�SURFHVV�DQG�QRW�VXEPLVVLYH�UHFLSLHQWV�RI�WHDFKLQJ�
WHFKQLTXHV�KDQGHG�GRZQ�IURP�DERYH��6FKZDUW]���������7KLV�KDV�EHHQ�D�NH\�SRLQW�SODFHG�RQ�
WKH�QHZ�HGXFDWLRQDO�UHIRUP�LQ�:DOHV��'RQDOGVRQ��������SS������DVVXUHV�WHDFKHUV�WKDW�LW�LV�QRW�
LQWHQGHG�WR�LPSO\�VSHFLILF�SUHVFULSWLYH�SHGDJRJLFDO�DSSURDFKHV��LQVWHDG�GHFLVLRQV�DERXW�
OHDUQLQJ�DQG�WHDFKLQJ�DUH�EDVHG�RQ�WKHLU�FXUUHQW�FRQWH[W�DQG�SXUSRVH�E\�WHDFKHUV�WKHPVHOYHV��
7KH�HPSRZHUPHQW�RI�WHDFKHUV�WR�EH�WKH�GULYLQJ�IRUFH�WR�SURJUHVV�WKH�QHZ�QDWLRQDO�FXUULFXOXP�
FRPHV�ZLWK�DGGLWLRQDO�UHVSRQVLELOLWLHV�ZKLFK�LQ�WXUQ�PHDQV�WKH\�PXVW�EH�JLYHQ�WKH�WLPH�DQG�
WRROV�E\�ZKLFK�WR�GR�WKLV�HIIHFWLYHO\��ZKLFK�VRPH�IHDU�DUH�QRW�LQ�SODFH��(YDQV���������
&RQWLQXHG�SURIHVVLRQDO�GHYHORSPHQW�UHTXLUHV�WHDFKHUV�WR�EH�UHIOHFWLYH�SUDFWLWLRQHUV�DQG�KDV�
EHFRPH�D�FHQWUDO�SULQFLSOH�ZLWKLQ�LQLWLDO�WHDFKHU�WUDLQLQJ��&UHPLQ�	�%XUQHWW��������SS�������
3ROODUG��������0DWKHZ��0DWKHZ��3ULQFH�	�3HHFKDWWX���������7KLV�LV�UHLWHUDWHG�E\�+DWWLH�
�������SS������ZKHQ�KH�SURSRVHG�WKDW�µWKH�ELJJHVW�HIIHFWV�RQ�VWXGHQW�OHDUQLQJ�RFFXU�ZKHQ�
WHDFKHUV�EHFRPH�OHDUQHUV�RI�WKHLU�RZQ�WHDFKLQJ¶��7DNLQJ�WKUHH�VSHFLILF�SHGDJRJLFDO�SULQFLSOHV�
SUHVHQWHG�E\�'RQDOGVRQ���������,�ZLOO�UHIOHFW�RQ�WKH�LPSOHPHQWDWLRQ�RI�WKHVH�LQ�P\�RZQ�
SUDFWLFDO�WHDFKLQJ�SUDFWLFH��37(��DQG�GLVFXVV�QH[W�VWHSV�IRU�SURJUHVVLRQ��

*RRG�WHDFKLQJ�DQG�OHDUQLQJ�PHDQV�HPSOR\LQJ�DVVHVVPHQW�IRU�OHDUQLQJ�SULQFLSOHV

$VVHVVPHQW�IRU�OHDUQLQJ��$)/��SULQFLSOHV�ZLWKLQ�WKH�FODVVURRP�WHUPHG�E\�%ODFN�DQG�
:LOLDP��������KDV�EHHQ�VXJJHVWHG�WR�µGRXEOH¶�WKH�UDWH�RI�OHDUQLQJ�ZKHQ�XVHG�IUHTXHQWO\�WR�
NHHS�OHDUQHUV�RQ�WUDFN��HQJDJHG�DQG�HQFRXUDJHG�WKURXJK�WKH�XVH�RI�D�ZLGH�UDQJH�RI�VWUDWHJLHV�
�:LOOLDP��FLWHG�LQ�:$*���������7KURXJK�$)/�VWUDWHJLHV�WKH�JRDO�LV�WR�DOORZ�OHDUQHUV�DQG�
WKHLU�WHDFKHUV�WR�HVWDEOLVK�ZKHUH�WKH\�DUH�LQ�WKHLU�OHDUQLQJ��WKH�QH[W�VWHS�DQG�KRZ�WR�JHW�WKHUH�
HIIHFWLYHO\��$VVHVVPHQW�UHIRUP�JURXS���������7KH�UHOHYDQFH�RI�$)/�KDVQ¶W�JRQH�ZLWKRXW�
HQTXLU\�DQG�KDV�EHHQ�IRXQG�LQ�PDQ\�FDVHV�WR�KDYH�EHHQ�PRGLILHG�WR�D�µOLPLWHG¶�DQG�µGLOXWHG¶�
IRUP�VKDSHG�DQG�SUHVVXUHG�E\�OHDJXH�WDEOHV�DQG�H[DPLQDWLRQV��6LGKX���������6HHQ�E\�FULWLFV�
DV�µIDOOLQJ�SUH\�WR�JLPPLFNV¶�RU�D�µFKHFNOLVW¶�WR�EH�WLFNHG�RII�EXW�QRW�HIIHFWLYHO\�LPSOHPHQWHG�
�:RRG���������'LGDX��������DFNQRZOHGJHV�WKH�PHULW�RI�XVLQJ�$)/�VWUDWHJLHV�ZKHQ�HQWHUHG�

�ƌŝƚŝĐĂů�ZĞĨůĞĐƚŝŽŶ�
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LQWR�WKRXJKWIXOO\�EXW�LVVXHV�D�ZDUQLQJ�WKDW�SDFNDJLQJ�$)/�LQWR�D�µELJ�LGHD¶�RI�VROXWLRQV�IRU�
LQFUHDVLQJ�OHDUQLQJ�PD\EH�IXQGDPHQWDOO\�XQUHOLDEOH��'LGDX��������IRXQG�WKH�ZRUN�RI�
.LUVFKQHU��6ZHOOHU�DQG�&ODUN��������FRPSHOOLQJ�LQ�KLV�DUJXPHQW�WR�UHLWHUDWH�WKDW�DVVHVVLQJ�
OHDUQLQJ�LQ�DQ�RQJRLQJ�SURFHVV�PD\EH�D�LUUHOHYDQW�PHQLDO�WDVN�RI�DVVHVVLQJ�VXUIDFH�
NQRZOHGJH�XVLQJ�D�JORVV\�QHZ�VHW�RI�WRROV�EXW�LI�WKH�OHDUQLQJ�KDVQ¶W�EHHQ�FRPPLWWHG�WR�WKH�
ORQJ�WHUP�PHPRU\�WKURXJK�UHSHWLWLRQ�RU�PHPRUDEOH�HYHQWV�WKHQ�QRWKLQJ�KDV�EHHQ�OHDUQW��
+DUULVRQ��������IRXQG�PXOWLSOH�UHDVRQ�ZK\�WHDFKHUV�KDYH�IRXQG�LW�GLIILFXOW�WR�LPSODQW�$)/�
ZLWKLQ�WKH�FODVVURRP��1DPHO\��GLIILFXOWLHV�IDFHG�ZLWK�FRQFHSWXDOLVLQJ�WKH�FKDQJLQJ�SURFHVV�LQ�
SUDFWLFH��SODQQLQJ�DQG�HYDOXDWLRQ��)LQGLQJ�D�ZD\�WR�LQWURGXFH�QHZ�SHGDJRJLFDO�LGHDV�WKDW�DUH�
FRQILQHG�SULRU�H[SHULHQFHV�DQG�SDVW�SUDFWLFHV��7KH�DERYH�FRQFHUQV�DUH�VRPHWKLQJ�,�
H[SHULHQFHG�GXULQJ�P\�37(�SODFHPHQW�LQ�YDULDWHG�GHJUHHV�DFURVV�WHDFKHUV�ZLWKLQ�WKH�VFKRRO��
$W�WKH�EHJLQQLQJ�RI�SODFHPHQW�,�IRXQG�WKDW�SODQQLQJ�IRU�$)/�ZDV�DW�WKH�IRUHIURQW�RI�P\�
SUDFWLFH�DQG�WKLV�LV�UHIOHFWHG�LQ�LOOXVWUDWLYH�H[DPSOHV�RQH�DQG�WZR��,�IHOW�WKDW�WKHUH�ZHUH�D�
YDULHW\�RI�VWUDWHJLHV�SODQQHG�DQG�XVHG�ZLWKLQ�P\�SUDFWLFH��VRPH�VXFFHVVIXOO\�LPSODQWHG�DQG�
VRPH�WKDW�QHHGHG�DGMXVWPHQW�DQG�GHYHORSPHQW�DV�KLJKOLJKWHG�LQ�LOOXVWUDWLYH�H[DPSOHV�WKUHH��
)RFXVVLQJ�GLVFXVVLRQ�IROORZLQJ�SDUWLFXODUO\�RQ�DVSHFWV�RI�$)/�VXUURXQGLQJ�VXFFHVV�FULWHULD�
DQG�TXHVWLRQLQJ�LQ�SDUWLFXODU��6KDULQJ�RI�WKH�VXFFHVV�FULWHULD�IRU�WKH�OHDUQLQJ�LV�VRPHWKLQJ�,�
IHOW�,�EHJDQ�VWURQJO\�ZLWK�DW�WKH�EHJLQQLQJ�RI�37(�XVLQJ�WHFKQLTXHV�WKDW�DOORZHG�WKH�VWXGHQWV�
WR�IRUP�WKHLU�RZQ�FULWHULD��SLFWRULDO�DQG�YLVXDO�VXFFHVV�FULWHULD¶V�DQG�SODFLQJ�OHDUQLQJ�LQWHQWLRQ�
FOHDUO\�DW�WKH�VWDUW�RI�WKH�OHVVRQV��+DUJUHDYHV��*LSSV�DQG�3LFNHULQJ��FLWHG�LQ�&UHPLQ�DQG�
%XUQHWW��������KLJKOLJKWV�WKDW�XQGHUVWDQGLQJ��DQG�FRPPLWPHQW�LV�JUHDWHU�ZKHQ�VXFFHVV�
FULWHULD�LV�VKDUHG�HVVHQWLDOO\�ZKHQ�WKH�PHDQLQJ��LPSRUWDQFH�DQG�H[DPSOHV�DUH�JLYHQ��,�IRXQG�
WKLV�GLIILFXOW�WR�GR�RQ�HYHU\�OHVVRQ�,�ZDV�REVHUYHG�ZKHQ�FRYHULQJ�WRSLFV�RQ�D�ODUJHU�JURXS�
EDVLV��GXH�WR�WLPH�OLPLWDWLRQV��,QVWHDG�,�IRXQG�WKDW�DOWKRXJK�LW�PD\�KDYH�QRW�EHHQ�DYDLODEOH�IRU�
DOO�FKLOGUHQ�WRJHWKHU�DW�WKH�VDPH�WLPH�DQG�YLVLEOH�DW�WKH�IURQW�RI�WKH�FODVV�LW�ZDV�DOZD\V�
GLVFXVVHG�LQ�VPDOO�JURXSV�DQG�ZLWK�LQGLYLGXDOV�SULRU�WR�DVVLJQLQJ�RI�WDVNV��$V�,�GHYHORSHG�
WKURXJK�P\�SUDFWLFH��,�UHPHPEHUHG�WR�LQFOXGH�WKH�OLVWHG�VXFFHVV�FULWHULD�IRU�DOO�WKH�FODVV�DW�WKH�
IURQW�RI�WKH�FODVV��,�IRXQG�WKLV�SUDFWLFH�D�OLWWOH�FRQIOLFWLQJ�WR�LWV�SXUSRVH�DV�,�PD\�LQWURGXFH�D�
WRSLF�DQG�VXFFHVV�FULWHULD�ZLWK�D�OLVW�EXW�LQ�.H\�VWDJH���WKH�JURXSV�PD\�WDNH�D�ZKLOH�WR�JHW�WR�
WKH�WRSLF�DQG�WKH�OLVW�UHPDLQV�LUUHOHYDQW��&RPSHWHQF\�LQ�SURGXFLQJ�VXFFHVV�FULWHULD�UHTXLUHV�
FOHDUO\�PRGHOOHG�H[DPSOHV�DQG�VFDIIROGHG�UHVSRQVHV�WKDW�DUH�SUDFWLFHG��'LGDX���������7KLV�LV�
DQ�DUHD�RI�GHYHORSPHQW�ZLWKLQ�P\�SUDFWLFH���+RZHYHU��,�VWUXJJOH�ZLWK�WKH�VFKRRO�ZLGH�
LQWHUSUHWDWLRQ�RI�WKLV�$)/�VWUDWHJ\�WKDW�LQFOXGHV�µYDJXH�FKHFNOLVW�RI�VXUIDFH�IHDWXUHV¶��'LGDX��
������SS�������4XHVWLRQLQJ�LV�DQRWKHU�FUXFLDO�WHQHW�RI�$)/�SHGDJRJLFDO�SUDFWLFH��6XOOLYDQ�
�������IRXQG�TXHVWLRQLQJ�LV�NH\�LQ�DVVHVVLQJ�NQRZOHGJH�DQG�WR�SURJUHVV�OHDUQLQJ�LQ�WKH�
PRPHQW��EXW�LW�LV�FUXFLDO�KRZHYHU�WKDW�WKH\�DUH�DSSURSULDWHO\�JDJHG�DQG�ZRUGHG�WR�DSSO\�WKH�
FRUUHFW�WKRXJKW�SURFHVVHV�ZKHQ�LQWURGXFLQJ�QHZ�FRQWHQW���:UDJJ¶V��������WKUHH�W\SHV�RI�
TXHVWLRQLQJ�KDV�EHHQ�YHU\�UHOHYDQW�WR�GHVFULEH�WKH�DSSOLFDWLRQ�RI�TXHVWLRQLQJ�WKURXJK�P\�
SUDFWLFH��$V�GLVSOD\HG�LQ�LOOXVWUDWLYH�H[DPSOH�RQH�,�XVHG�D�YDULHW\�RI�TXHVWLRQLQJ�WHFKQLTXHV��
KRZHYHU�,�IHHO�WKDW�WKH�DPRXQW�RI�TXHVWLRQLQJ��WLPLQJ�DQG�W\SHV�RI�TXHVWLRQLQJ�QHHG�
LPSURYLQJ��,�IHOO�LQWR�WKH�WUDS�RI�DVNLQJ�TXHVWLRQV�WKDW�KDYH�EHHQ�GHVFULEHG�DV�µPDQDJHPHQW�
UHODWHG¶�DQG�µLQIRUPDWLRQ�UHFDOO�UHODWHG¶�TXHVWLRQV�ZKHQ�XVLQJ�$)/�VWUDWHJLHV��5HSOLFDWLQJ�
:UDJJ¶V��������ILQGLQJ�WKDW�VKRZ�WKHUH�DUH�ORZHU�SURSRUWLRQV��QDPHO\�RQO\����RI�TXHVWLRQV�
W\SLFDOO\�UHODWH�WR�KLJKHU�RUGHU�WKLQNLQJ��5HVXOWLQJ�LQ�TXHVWLRQV�DVNHG�PD\�RQO\�EH�DVVHVV�RQO\�
VXUIDFH�NQRZOHGJH��,Q�IXWXUH�SUDFWLFH�,�ZLOO�QHHG�WR�SODQ�PRUH�VWUXFWXUDOO\�DURXQG�TXHVWLRQLQJ�
DQG�WDNH�QRWH�RI�ZD\V�WR�LQFOXGH�GLIIHUHQW�VWUDWHJLHV�IRU�TXHVWLRQLQJ�ZLWK�VSHFLILF�DWWHQWLRQ�WR�
KLJK�RUGHU�TXHVWLRQLQJ�VWUXFWXUHV�DV�GHVFULEHG�LQ�%ORRP¶V�FRJQLWLYH�WD[RQRP\��������DQG�
UHYLHZHG�E\�$QGHUVRQ�DQG�.UDWKZRKO���������:DLW�WLPH�GXULQJ�TXHVWLRQLQJ�ZDV�IRXQG�
EHQHILFLDO�GXULQJ�P\�SUDFWLFH�DQG�RQH�VWUDWHJ\�WKDW�ZDV�XVHG�TXLWH�D�ORW�ZDV�WKLQN��SDLU�DQG�
VKDUH��7KH�UHDVRQLQJ�IRU�LQFUHDVHG�XVHG�RI�VWUDWHJ\�ZDV�LW�KHOSHG�ZLWK�WKH�EHKDYLRXUDO�
PDQDJHPHQW�RI�TXHVWLRQLQJ�ZLWKLQ�P\�OHVVRQV��7KLV�LV�VKRZQ�LQ�LOOXVWUDWLYH�H[DPSOH���ZLWK�
WKH�GHYHORSPHQW�RI�EHKDYLRXUDO�VWUDWHJLHV�DQG�SUDLVH�DURXQG�IROORZLQJ�TXHVWLRQ�SURFHGXUHV��,�
DOVR�QRWHG�WKDW�DOWKRXJK�WKH�UHFRPPHQGHG�ZDLW�WLPH�ZKHQ�SRVLQJ�D�TXHVWLRQ�LV�ILYH�WR�ILIWHHQ�
VHFRQGV��&RKHQ��0DQLRQ��DQG�0RUULVRQ��������,�IRXQG�WKH�W\SHV�RI�TXHVWLRQLQJ�QHHGHG�WR�EH�
UHIOHFWHG�XSRQ�ZKHQ�FRQVLGHULQJ�ZDLW�WLPH��$V�WRR�ORQJ�D�ZDLW�WLPH�DOVR�FRQWULEXWHG�WR�DQ�
LQFUHDVH�LQ�ORZ�OHYHO�GLVUXSWLYH�EHKDYLRXUV��DV�WKH�SLWFK��WLPLQJ�DQG�RSHQQHVV�RI�WKH�TXHVWLRQ�
ZDV�LQDSSURSULDWH��3HHU�DQG�VHOI�DVVHVVPHQW�DORQJ�ZLWK�IHHGEDFN�DUH�DOO�DVSHFWV�RI�$)/�WKDW�



KDV�EHHQ�VKRZQ�WKURXJK�SODQQLQJ��EXW�,�IHHO�WKDW�ZLWK�WKH�QH[W�SKDVH�RI�WHDFKLQJ�H[SHULHQFH�
ZLOO�SURYLGH�PRUH�RSSRUWXQLWLHV�WR�HQJDJH�ZLWK�WKHVH�WHFKQLTXHV�LQ�JUHDWHU�GHWDLO��

*RRG�WHDFKLQJ�DQG�OHDUQLQJ�UHJXODUO\�UHLQIRUFHV�&URVV�FXUULFXOXP�5HVSRQVLELOLWLHV��
LQFOXGLQJ�OLWHUDF\��QXPHUDF\�DQG�GLJLWDO�FRPSHWHQFH��DQG�SURYLGHV�RSSRUWXQLWLHV�WR�SUDFWLVH�
WKHP��

7KH�FURVV�FXUULFXOXP�UHVSRQVLELOLW\�RI�OLWHUDF\�DQG�QXPHUDF\��/1)��DQG�GLJLWDO�
FRPSHWHQF\�IUDPHZRUNV��'&)��LV�FRQVLGHUHG�HVVHQWLDO�WR�SURPRWH�UHOHYDQW�VNLOOV�IRU�WKH�
DGYDQFLQJ�ZRUNLQJ�ZRUOG��7KH�DSSURDFK�DLPV�WR�EXLOG�FRQQHFWLRQ�EHWZHHQ�WUDGLWLRQDOO\�
VHSDUDWHG�VXEMHFW�FRQFHSWV�DQG�LGHDV�DQG�FRQFHSWXDOLVH�WKHP�LQ�PHDQLQJIXO�ZD\V�WR�EURDGHQ�
OLIH�H[SHULHQFHV��HQJDJH�LQWHUHVW�DQG�GHYHORS�KLJK�RUGHU�WKLQNLQJ�VNLOOV��%DUQHV��������
0DU]DQR��������+D\HV����������'RQDOGVRQ��������UHFRJQLVHV�WKDW�WKLV�ZLOO�EH�D�FKDOOHQJH�WR�
LQFRUSRUDWH�FURVV�FXUULFXODU�WKHPHV��SURMHFWV�DQG�LGHDV�LQ�DQ�DXWKHQWLF�ZD\�UDWKHU�WKDQ�D�
IRUFHG�DGG�RQ�WR�D�OHVVRQ��7KH�LQFRUSRUDWLRQ�RI�OLWHUDF\�DQG�'&)�LQ�UHFHQW�OHVVRQ�SODQV�KDV�
EHHQ�QRWHG�LQ�LOOXVWUDWLYH�H[DPSOH�RQH�DQG�WZR��'LJLWDO�FRPSHWHQFH�KDV�EHHQ�GHILQHG�DV�
µNQRZOHGJH��VNLOOV�DQG�DWWLWXGHV�WR�HQDEOH�WKH�FRQILGHQW��FUHDWLYH�DQG�FULWLFDO�XVH�RI�
WHFKQRORJLHV�DQG�V\VWHPV�LQ�DQ�LQFUHDVLQJO\�GLJLWDO�ZRUOG¶��:$*��������SS�����$Q�
DFFRPSOLVKPHQW�WKURXJK�P\�SUDFWLFH�ZDV�WKH�XVH�RI�'&)�WKURXJKRXW�WKH�PDMRULW\�RI�OHVVRQV�
XQGHUWRRN��ZKHWKHU�LW�ZDV�SURYLGLQJ�WHFKQRORJ\�EDVHG�KRRNV��HQKDQFHG�DQG�FRQWLQXRXV�
SURYLVLRQ�RU�JURXS�ZRUN�DFWLYLWLHV��,�JDLQHG�UHJXODU�IHHGEDFN�VRXQGLQJ�WKLV�IURP�WKH�PHQWRU��
DQG�RIWHQ�FRPPHQWV�VXUURXQGLQJ�WKDW�WKHVH�DFWLYLWLHV�DUH�QRW�OLNHO\�WR�SUHYDLO�DIWHU�OHDYLQJ�DV�
FRQILGHQFH�LQ�WKLV�DUHD�E\�WKLV�WHDFKHU�ZDV�OLPLWHG�DQG�UHVRXUFHV�DUH�KDUG�WR�PDLQWDLQ�DQG�
VKDUH�ZLWK�WKH�ZKROH�FODVV��7KLV�LV�D�VWDQGSRLQW�WKDW�LV�QRW�XQFRPPRQ�HVSHFLDOO\�DPRQJVW�
µSUH�VHUYLFH�WHDFKHUV¶��&KDQ�DQG�(OOLRW��������DQG�VHFRQGHG�E\�9HQYLOOH�HW�DO��������WKDW�
QRWHG�WKDW�GHVSLWH�WHDFKHUV�EHVW�LQWHQWLRQV�DQG�HQWKXVLDVP��GLJLWDO�FRPSHWHQF\�JRDOV�DUH�RIWHQ�
VKDSHG�E\�H[WHUQDO�IDFWRUV�VXFK�DV�FXUULFXOXP�FRQVWUDLQWV��JXLGDQFH�DQG�VFKRRO�FRQWH[W��$Q�
DUHD�WKDW�ZKHQ�UHIOHFWLQJ�KDV�VKRZQ�WR�KDYH�KDG�OLWWOH�GHYHORSPHQW�DFURVV�VXEMHFW�GLVFLSOLQHV�
KDV�EHHQ�QXPHUDF\��7KH�GDLO\�VFKHGXOH�ZKHQ�DEOH�WR�IROORZ�ZDV�VWLOO�VHW�LQ�D�PRUH�WUDGLWLRQDO�
VHW�XS��ZLWK�GLYLGHG�PRUQLQJV�RI�VXEMHFW�VSHFLILF�LQVWUXFWLRQ�RI�OLWHUDF\�DQG�WKHQ�QXPHUDF\��,�
IHOO�YXOQHUDEOH�WR�WKLV�URXWLQH�DQG�DV�HYLGHQFHG�LQ�LOOXVWUDWLYH�H[DPSOHV�WKUHH��QXPHUDF\�
OHVVRQV�ZHUH�VHJUHJDWHG�VHFWLRQV�RI�WHDFKLQJ��7KHUH�ZHUH�ORWV�RI�LGHDV�JHQHUDWHG�WR�
LQFRUSRUDWH�FURVV�FXUULFXODU�WKHPHV�ZLWKLQ�WRSLF�ZRUN�DQG�SURYLGLQJ�DXWKHQWLF�FRQWH[W�WR�WKH�
OHDUQLQJ��+RZHYHU��,�IRXQG�LW�GLIILFXOW�WR�DFKLHYH�GXH�WR�WLPH�FRQVWUDLQWV��FKDQJHV�LQ�
VFKHGXOHV�DQG�OLPLWHG�UHVRXUFHV�LQFOXGLQJ�VWDII�UDWLRV��7KHUH�ZHUH�DOVR�LVVXHV�ZLWK�WKH�DPRXQW�
RI�FRQWHQW�QHHGHG�WR�FRYHU�DQG�OHDUQ�ZLWKLQ�D�WLPH�IUDPH�RI�WHVWLQJ�F\FOHV�IRU�PDWKV��7KLV�LV�
QRW�WR�VXJJHVW�WKDW�WHDFKLQJ�WR�WKH�WHVW�DQG�GLVFUHWH�WHDFKLQJ�LV�ZURQJ��,Q�IDFW�LW�KDV�EHHQ�DQ�
H[WHQVLYHO\�UHVHDUFK�DUHD�WR�HVWDEOLVK�VWUHQJWKV�DQG�ZHDNQHVVHV��DQG�VRPHWKLQJ�WKDW�FDQQRW�EH�
SROLFHG�HIIHFWLYHO\�ZLWKLQ�WHDFKLQJ�SUDFWLFH��6W\URQ�DQG�6W\URQ���������+RZHYHU��LW�LV�D�
SUDFWLFH�WKDW�FDQ�FDXVH�D�MXJJOLQJ�DFW�EHWZHHQ�FUHDWLQJ�DXWKHQWLF�DQG�FURVV�FXUULFXOXP�OLQNV�
DQG�SURGXFLQJ�VXPPDWLYH�UHVXOWV��1XPHUDF\�LQ�DXWKHQWLF�FRQWH[WV�LV�DQ�DUHD�RI�GHYHORSPHQW�
DV�,�SURJUHVV�WKURXJK�P\�SODFHPHQW�LQ�NH\�VWDJH�WZR��

*RRG�WHDFKLQJ�DQG�OHDUQLQJ�PHDQV�HPSOR\LQJ�D�EOHQG�RI�DSSURDFKHV�LQFOXGLQJ�WKRVH�WKDW�
SURPRWH�SUREOHP�VROYLQJ��FUHDWLYH�DQG�FULWLFDO�WKLQNLQJ

&RPSDUDWLYH�HGXFDWLRQDO�HYDOXDWLRQV�KDYH�VKRZQ�SUHYLRXVO\�WKDW�:DOHV�DUH�WKH�
ORZHVW�UDQNLQJ�LQ�WKH�8.��3,6$��������ZLWK�EHORZ�DYHUDJH�LQ�DFKLHYHPHQWV�RI�WKHLU�VWXGHQWV��
,Q�PRUH�UHFHQW�3,6$�UHVXOWV�WKDW�KDYH�EHHQ�JDLQV�VKRZQ�DQG�DV�(GXFDWLRQ�6HFUHWDU\�.LUVW\�
:LOOLDPV�$0�������FLWHG�LQ�0RUJDQ��������KDV�DOOXUHG�WRR��DOWKRXJK�VKH�LV�SOHDVHG�ZLWK�WKH�
SURJUHVV�WKDW�KDV�EHHQ�GULYHQ�E\�WKH�KDUG�ZRUN�RI�WHDFKHUV�DQG�VWXGHQWV��WKLV�GDWD�ZLOO�QHHG�WR�
EH�LQFRUSRUDWHG�LQWR�WKH�FRQWLQXLQJ�HGXFDWLRQDO�UHIRUP�LQ�:DOHV�ZLWK�D�IRFXV�RI�ZKROH�FKLOG�
DSSURDFK�DQG�ZHOOEHLQJ��'RQDOGVRQ��������SS�����KDV�XVHG�UHVHDUFK�IURP�3DUVRQV�DQG�
%HDFKDPSV��������WR�KLJKOLJKW�KRZ�WKH�KLJKHU�SUHIRUPLQJ�VFKRROV�DUH�DWWDLQLQJ�WKHVH�VFRUHV��
7KH�UHVHDUFK�FRQFOXGHG�WKH�PRVW�SUHYDOHQW�VNLOOV�VKRZQ�WR�SURGXFH�WKHVH�LPSURYHPHQWV�ZHUH�
WKURXJK�SUREOHP�VROYLQJ��FUHDWLYH�DQG�FULWLFDO�WKLQNLQJ�DQG�WKH�DSSOLFDWLRQ�RI�NQRZOHGJH�
VNLOOV�WHDFKLQJ��3UREOHP�VROYLQJ�LV�DQ�HVVHQWLDO�FRPSRQHQW�RI�GDLO\�OLIH�DQG�GRHV�QRW�
QHFHVVDULO\�QDWXUDOO\�GHYHORSHG�DQG�JHQHUDOLVHG��:HKPH\HU�	�3DOPHU����������5HDO�ZRUG�
SUREOHPV�DUH�QRW�ZHOO�GHILQHG�DQG�LQFOXGH�FOHDU�VROXWLRQV��7KH\�DUH�FRPSOH[�DQG�LQ�RUGHU�WR�
IRVWHU�WKH�DELOLW\�WR�DSSO\�YDU\LQJ�VWUDWHJLHV�WR�WKHVH�FRPSOH[�VLWXDWLRQV�LW�PD\�QHHG�WR�EH�



H[SOLFLWO\�WDXJKW�WR�VWXGHQWV�DQG�SUDFWLFHG�WR�GHYHORS�FULWLFDO�WKLQNLQJ��UHVLOLHQFH��
LQGHSHQGHQFH�WKURXJK�FUHDWLYH�PHDQV�DQG�EHFRPH�LQIRUPHG�FLWL]HQV�RI�:DOHV��0LOOV�DQG�
.LP��������'RQDOGVRQ��������2(&'��������.XPRQ����������7R�IDFLOLWDWH�SUREOHP�VROYLQJ�
ZLWKLQ�WKH�FODVVURRP��-RDQ��������LGHQWLILHG�WKUHH�QHFHVVDU\�WKLQJV�WHDFKHUV�QHHG�WR�SURYLGH�
RQFH�WKH�SUREOHP�KDV�EHHQ�GHFLGHG�DQG�DGGUHVVHV�D�QHHG�RU�LQWHUHVW�RI�VWXGHQWV��7KHVH�EHLQJ��
SURYLGLQJ�D�ODUJH�LQWHJUDWHG�EORFN�RI�WLPH��UHOHYDQW�VSDFH�WR�GR�WKH�HQTXLU\�DQG�PDQ\�RSHQ�
HQGHG�PDWHULDOV��'XULQJ�P\�SUDFWLFH�,�VHW�RXW�WR�GR�D�QXPEHU�RI�SUREOHP�VROYLQJ�DQG�FUHDWLYH�
DFWLYLWLHV�LQ�.H\�VWDJH�RQH��$FWLYLWLHV�SODQQHG��LOOXVWUDWLYH�H[DPSOH�RQH��ZHUH�WKHPDWLF�DQG�
SRVHG�D�QXPEHU�RI�HQTXLU\�TXHVWLRQV�IRU�WKH�FKLOGUHQ�WR�H[SORUH��+RZHYHU��RQ�UHIOHFWLRQ�
HYDOXDWLQJ�XVLQJ�FULWHULD¶V�LQ�WKH�UHVHDUFK�VXUURXQGLQJ�SUREOHP�VROYLQJ��,�IHDU�,�µVSRRQ�IHG¶�
DQVZHUV�ZLWK�RYHU�SURPSWLQJ��KDYLQJ�VLQJXODU�OLQH�RI�HQTXLU\�OHDGLQJ�WR�RQH�VSHFLILF�VWUDWHJ\�
IRU�SUREOHP�VROYLQJ��,�PD\�QRW�KDYH�DVNHG�³WUXH´�SUREOHPV�VROYLQJ�TXHVWLRQV�EXW�LQVWHDG�
HQJLQHHUHG�PHUH�µH[HUFLVHV¶�LQ�FULWLFDO�WKLQNLQJ��7KLV�GRHV�QRW�UHTXLUH�DSSOLFDWLRQ�DQG�
LQYHVWLJDWLRQ�LQWR�WKH�SUREOHPV�WKURXJK�XVLQJ�PXOWLSOH�VWUDWHJLHV�WR�FRPH�WR�D�FRQFOXVLRQ�E\�
WKH�VWXGHQWV��8:����������7KH�SODQQLQJ�IRU�WKHVHV�VHVVLRQV�DQG�JDWKHULQJ�RI�UHVRXUFHV�WRRN�D�
ORW�RI�WLPH�DQG�GXULQJ�SODQQLQJ�VWDJHV�,�GLG�QRW�FRQVLGHU�VWUDWHJLHV�WKDW�PD\�KDYH�OHG�WR�WKH�
HQKDQFHPHQW�RI�³WUXH´�SUREOHP�VROYLQJ���)RU�H[DPSOH��RQ�UHIOHFWLRQ�,�FRXOG�KDYH�XVHG�JURXS�
ZRUN�WR�H[SORUH�DQG�GUDZ�FRQFOXVLRQV�RQ�DUWHIDFWV�XVHG�DQG�KDYH�WLPH�DQG�VSDFH�IRU�VWXGHQWV�
WR�UHVHDUFK�WKHVH�RQ�WKH�LQWHUQHW�RU�ILQG�SLFWXUHV�LQ�ERRNV�WR�VROYH�WKH�LQTXLU\��,QVWHDG�,�SRVHG�
D�TXHVWLRQ�DQG�DVNHG�D�YDULHW\�RI�TXHVWLRQV�WR�SURPSW�WKHP�WRZDUGV�D�VSHFLILF�DQVZHU�EXW�GLG�
QRW�H[SORUH�RWKHU�URXWHV�RI�HQTXLU\��*RIILQ��������JXLGLQJ�TXHVWLRQV�IRU�LGHQWLILFDWLRQ�RI�
DSSURSULDWH�SUREOHPV�IRU�FKLOGUHQ�LV�VRPHWKLQJ�WKDW�,�ZLOO�EH�XVLQJ�WR�HQKDQFH�DQG�HYDOXDWH�
SODQV�LQ�IXWXUH��$IWHU�LQLWLDO�REVHUYDWLRQV�RI�WKH�FODVV�DQG�HQYLURQPHQW�LW�ZDV�D�SHUVRQDO�WDUJHW�
WR�LQWURGXFH�PRUH�FUHDWLYH�WDVNV�ZLWKLQ�WKH�FODVVURRP��HLWKHU�LQ�FRQWLQXRXV�DQG�HQKDQFHG�
SURYLVLRQV�RU�GXULQJ�GLUHFWHG�WDVNV��,OOXVWUDWLYH�H[DPSOHV�����7KLV�LV�GXH�WR�WKH�OLPLWHG�
UHVRXUFHV�RU�QRW�XVHG�UHVRXUFHV�ZLWKLQ�WKH�HQYLURQPHQW��&RPPHQWV�LQ�IHHGEDFN�DIWHU�OHVVRQ�
E\�P\�PHQWRU�ZHUH�SRVLWLYH�DQG�KLJKOLJKWHG�WKH�HQMR\PHQW�DQG�HQJDJLQJ�DVSHFWV�RI�P\�
OHVVRQV�DQG�UHVRXUFHV��,OOXVWUDWLYH�H[DPSOHV�����:KDW�ZDV�DOVR�QRWHG�ZDV�KRZ�EHKDYLRXU�
PDQDJHPHQW�QHHGHG�WR�LPSURYH�DQG�,�IHHO�D�SDUW�RI�WKLV�PD\�KDYH�EHHQ�LQIOXHQFHG�E\�WKH�
FKDQJHV�LQ�GHOLYHU\�RI�OHVVRQV�WKDW�DOORZHG�IRU�PRUH�WDON�E\�VWXGHQWV��SUREOHP�VROYLQJ�DQG�
FUHDWLYH�OHVVRQV�WKDW�FUHDWHG�PRUH�HOHPHQWV�RI�IXQ��$V�'LGDX��������SS�����KLJKOLJKWV�µLI�ZH�
DUH�QRW�FDUHIXO��SXSLOV�ZLOO�EH�WRR�EXV\�WKLQNLQJ�DERXW�DOO�WKH�IXQ�WKH\¶UH�KDYLQJ�WR�UHPHPEHU�
DQ\�RI�ZKDW�WKH\¶UH�VXSSRVHG�WR�EH�OHDUQLQJ¶��,W�ZDV�YHU\�UHZDUGLQJ�WR�UHFHLYH�SRVLWLYH�
FRPPHQWV�IURP�WKH�FKLOGUHQ�DERXW�KRZ�WKH\�ORYH�0DWKV��EHFDXVH�WKH\�JHW�WR�GR�SOD\�ORWV�RI�
GLIIHUHQW�WKLQJV�RU�DVNLQJ�ZKHQ�LV�LW�WLPH�IRU�WRSLF�ZRUN"�EHFDXVH�WKH\�ZDQW�WR�GR�PDNH�WKHLU�
RZQ�VXSHUKHUR��+RZHYHU��LW�LV�HDV\�WR�JHW�FDXJKW�XS�LQ�WKH�UHVRXUFHV�DQG�VSHQGLQJ�WLPH�RQ�WKH�
FUHDWLYH�DJHQGDV�DQG�RYHUORRN�WKDW�DUH�LQWHQGHG�SXUSRVH�ZDV�WR�SURPRWH�LQGHSHQGHQFH�DQG�
SUREOHP�VROYLQJ��(QWKXVLDVP�DQG�FUHDWLYLW\�DUH�VNLOOV�,�ZDQW�WR�NHHS�GHYHORSLQJ�EXW�,�DP�
PRUH�FDXWLRXV�WR�HQVXUH�WKDW�WKH�FXUULFXOXP�WDUJHW�LV�WKH�IRFXV��5HDOLVLQJ�ZKHUH�WLPH�DQG�
UHVRXUFHV�DUH�OLPLWHG�LW�LV�PRUH�EHQHILFLDO�WR�SODQ�IRU�D�PRUH�VLPSOLVWLF�OHVVRQ�WKDW�FDQ�JHW�WKH�
VDPH�UHVXOW�DQG�NHHS�VRPH�LGHDV�LQ�P\�WRRO�ER[��WR�XVH�ZKHQ�,�GR�KDYH�WKH�DGHTXDWH�
UHVRXUFHV�WR�LPSOHPHQW�WKHP�IXOO\��/HPRY��������VXFFLQFWO\�VXPPDULVHV�WKLV�DV�VRPHWLPHV�
WKH�DGYLFH�DQG�VWUDWHJLHV�WKDW�FDQ�EH�VXFFHVVIXOO\�HPSOR\HG�LQ�D�FODVVURRP�VHHP�PXQGDQH��
XQUHPDUNDEOH�DQG�QRW�LQQRYDWLYH�EXW�FDQ�KHHG�WKH�EHVW�UHVXOWV��7KHVH�VWUDWHJLHV�µ«\LHOG�DQG�
RXWFRPH�WKDW�PRUH�WKDQ�FRPSHQVDWHV�IRU�WKHLU�RFFDVLRQDOO\�KXPEOH�DSSHDUDQFH�¶��/HPRY��
������SS����

([SORULQJ�WKH�SHGDJRJLFDO�SULQFLSOHV�KDV�EHHQ�EHQHILFLDO�LQ�RUGHU�WR�KLJKOLJKW�WKH�
SRVLWLYH�DVSHFWV�RI�P\�FXUUHQW�SUDFWLFH��EXW�DOVR�ZKDW�QHHGV�LPSURYLQJ��7KHVH�KDYH�EHHQ�
KLJKOLJKWHG�WKURXJKRXW�DQG�KDV�OHG�WR�VXJJHVWLRQV�IRU�WKH�IXWXUH�SURJUHVV�ZLWK�EDVLV�LQ�
UHVHDUFK��7KH�UHVRXQGLQJ�UHDOLVDWLRQ�IURP�UHIOHFWLQJ�RQ�WKLV�H[SHULHQFH�KDV�EHHQ�DOWKRXJK�DW�
WKH�EHJLQQLQJ�RI�P\�37(�,�KDG�D�VHW�LGHD�RI�WKH�W\SH�RI�WHDFKHU�,�ZDQWHG�WR�EH��WKLV�FKDQJHG�
WKURXJK�WKH�SODFHPHQW��([SHULHQFLQJ�WKH�FRPSOH[LW\�RI�WHDFKLQJ�KDV�UHTXLUHG�D�PRUH�FULWLFDO�
PRGHO�RI�WKLQNLQJ�WKDW�ORRNV�QRW�RQO\�WR�WKHRULHV�EHVW�SUDFWLFH�EXW�ORRN�DW�ZK\�WKHVH�DUH�D�
FKDOOHQJH�LQ�WKH�FODVVURRP��&UHPLQ�DQG�%XUQHWW��������KDV�VXPPDULVHG�WKHVH�WKRXJKWV�DERXW�
SULPDU\�WHDFKLQJ�DV�QRW�MXVW�WKH�UHSXWDWLRQ�RI�URXWLQH�VWUDWHJLHV��LW�UHTXLUHV�D�VHQVH�RI�\RXU�
RZQ�VW\OH��7KLV�LV�QRW�D�VW\OH�WKDW�FDQ�EH�µSLQQHG�GRZQ�LQ�D�IHZ�VWUDLJKWIRUZDUG�VHQWHQFHV�RU�
LQ�D�SROLWLFDO�VRXQG�ELWH�RU�LQ�D�EULHI�LQVSHFWLRQ�UHSRUW¶��&UHPLQ�DQG�%XUQHWW��������SS�����



1HLWKHU�WKH�OHVV��DV�LQ�DQ\�SURIHVVLRQ�ZH�DUH�LQ�QHHG�RI�JXLGDQFH�RI�EHVW�SUDFWLFHV�DQG�
ZKHWKHU�\RX�EHOLHYH�WKDW�WHDFKLQJ�LV�D�VFLHQWLILF�DFWLYLW\��D�FUDIW�WR�EH�GHYHORSHG��DUW�IRUP�RU�
PD\EH�DOO�WKUHH��WKURXJK�WKH�XVH�RI�UHIOHFWLRQ�LW�DOORZV�XV�WR�PDNH�VXUH�ZH��DV�WHDFKHUV�DUH�
FULWLFDOO\�LQIRUPHG�FLWL]HQV�WKDW�OHDG�YLD�H[DPSOH�IRU�WKH�VWXGHQWV�WKDW�ZH�WHDFK��
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ƚĞĐŚŶŝƋƵĞƐ�ƵƐĞĚ�ĨŽƌ��F>͘��dŚĞƐĞƐ�ƐƚƌĂƚĞŐŝĞƐ�ŽŶ�ƌĞĨůĞĐƚŝŽŶ�ǁĞƌĞ�ĐŽŵŵŽŶ�ƌŝŐŚƚ�ƚŚƌŽƵŐŚ�ŵǇ�ƉƌĂĐƚŝĐĞ�ĂŶĚ�
ƐŽŵĞƚŚŝŶŐ�ƚŚĂƚ�ǁĞƌĞ�ƉƌĂĐƚŝĐĞĚ�ĂŶĚ�ĚĞǀĞůŽƉĞĚ�ĂƐ�ŶŽƚĞĚ�ŝŶ�ƚĞĂĐŚĞƌƐ�ĨĞĞĚďĂĐŬ͘�

dŚƵŵďƐ�ƵƉ�ĂŶĚ�ƚŚƵŵďƐ�ĚŽǁŶ�ǁĂƐ�Ă�ƐƚƌĂƚĞŐǇ�ŽďƐĞƌǀĞĚ�ĂŶĚ�ƵƐĞĚ�ƌĞŐƵůĂƌůǇ�ďǇ�ƚŚĞ�ĐƵƌƌĞŶƚ�ƚĞĂĐŚĞƌ�
ĂŶĚ�ǁĂƐ�Ă�ƋƵŝĐŬ�ǁĂƐ�ƚŽ�ĞǀĂůƵĂƚĞ�ƚŚĞ�ůĞĂƌŶŝŶŐ�Ăƚ�ƚŚĞ�ĨƌŽŶƚ�ŽĨ�ƚŚĞ�ĐůĂƐƐ�Žƌ�ĨŽƌ�ƐƚƵĚĞŶƚƐ�ƚŽ�ŐŝǀĞ�ĨĞĞĚďĂĐŬ�ƚŽ�
ĞĂĐŚ�ŽƚŚĞƌ͘�,ŽǁĞǀĞƌ͕�ŝƚ�ĐĂŶ�ŶŽƚ�ŐŝǀĞ�ĂŶ�ĂĐĐƵƌĂƚĞ�ƉŝĐƚƵƌĞ�ŽĨ�ůĞĂƌŶŝŶŐ�ĂƐ�ĚƵƌŝŶŐ�ďŝŐ�ŐƌŽƵƉ�ĂĐƚŝǀŝƚŝĞƐ�ǁŚĞŶ�
ƵƐĞĚ͕�ǇŽƵ�ĐĂŶ�ƐĞĞ�ƚŚŽƐĞ�ǁŚŽ�ƋƵŝĐŬůǇ�ŐŝǀĞ�ƌĞƐƉŽŶƐĞƐ�ĂŶĚ�ƚŚŽƐĞ�ǁŚŽ�ǁŽƵůĚ�ĐŽŶƚŝŶƵĂůůǇ�ǁĂŝƚ�ƵŶƚŝů�ŽƚŚĞƌ�
ŚĂĚ�ĂŶƐǁĞƌĞĚ�ďĞĨŽƌĞ�ƌĞƐƉŽŶĚŝŶŐ͘�/ƚ�ŝƐ�ŶŽƚ�Ă�ƌĞůŝĂďůĞ�ƐŽƵƌĐĞ�ƚŽ�ĂƐƐĞƐƐ�Ăůů�ƚǇƉĞƐ�ŽĨ�ůĞĂƌŶŝŶŐ�ďƵƚ�ĐĂŶ�ŐŝǀĞ�Ă�
ƋƵŝĐŬ�ĨĞĞĚďĂĐŬ�ŝŶ�ĐĞƌƚĂŝŶ�ĐŝƌĐƵŵƐƚĂŶĐĞƐ͘�

^ŚĂƌĞ�ƉĂƌƚŶĞƌƐ�Žƌ�ƚŚŝŶŬ�ƉĂŝƌ�ƐŚĂƌĞ�ŝƐ�ĂŶŽƚŚĞƌ�ƐƚƌĂƚĞŐǇ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞĚ�ĂŶĚ�ĨŽƵŶĚ�ǀĞƌǇ�ŚĞůƉĨƵů�ĨŽƌ�ƚŚŝƐ�
ǇĞĂƌ�ŐƌŽƵƉ͘�/�ǁŽƵůĚ�ŽĨƚĞŶ�ƵƐĞ�ƚŚŝŶŬ�ƉĂŝƌ�ƐŚĂƌĞ�ƚŽ�ĞŶĐŽƵƌĂŐĞ�ƚĂůŬ�ĂŶĚ�ďƵŝůĚ�ĐŽŶĨŝĚĞŶĐĞ�ƉƌŝŽƌ�ƚŽ�ĂƐŬŝŶŐ�ĨŽƌ�
ŚĂŶĚƐ�ƵƉ͕�ĐŽůĚ�ĐĂůůŝŶŐ�ĂŶĚ�ƵƐŝŶŐ�ůŽůůŝƉŽƉ�ƐƚŝĐŬƐ͘�CŽƌĂů�ĂŶƐǁĞƌŝŶŐ�ǁĂƐ�ĂůƐŽ�ƵƐĞĚ�ƚŽ�ďƵŝůĚ�ĞǆĐŝƚĞŵĞŶƚ�ĂŶĚ�
ĞŶƚŚƵƐŝĂƐŵ�ǁŝƚŚŝŶ�ƚŚĞ�ĐůĂƐƐ͕�ƚŽ�ŐĞƚ�ŝŶƐƚĂŶƚ�ĨĞĞĚďĂĐŬ�ŽŶ�ƐŽŵĞƚŚŝŶŐ�;ƚǇƉŝĐĂůůǇ�ƌŽƚĞ�ůĞĂƌŶŝŶŐ�ŽďũĞĐƚŝǀĞƐͿ�
ĚƵƌŝŶŐ�ĚŝƌĞĐƚ�ƚĞĂĐŚŝŶŐ�Ăƚ�ƚŚĞ�ĨƌŽŶƚ�ŽĨ�ƚŚĞ�ĐůĂƐƐ͘�
tŚĂƚ�/�ĨŽƵŶĚ�Ă�ĐŚĂůůĞŶŐĞ�Ăƚ�ƚŚĞ�ƐƚĂƌƚ�ŽĨ�ƉƌĂĐƚŝĐĞ�ǁĂƐ�ƵƐŝŶŐ�ƚŚĞƐĞ�ƐƚƌĂƚĞŐŝĞƐ�ĂŶĚ�ŬĞĞƉŝŶŐ�ĐůĂƐƐ�ďĞŚĂǀŝŽƵƌ�
ƵŶĚĞƌ�ĐŽŶƚƌŽů͘��Ɛ�ƚŚĞƐĞ�ƚĞĐŚŶŝƋƵĞƐ�ĂůůŽǁĞĚ�ĨƌŽŵ�ĐůĂƐƐ�ƚĂůŬŝŶŐ�ƚŝŵĞ�ĂŶĚ�ŽĨƚĞŶ�ǁŽƵůĚ�ĞƐĐĂůĂƚĞ�ƐŽ�ƚŚĂƚ�ŝƚ�
ǁĂƐ�ŚĂƌĚ�ƚŽ�ďƌŝŶŐ�ƚŚĞ�ĐůĂƐƐ�ďĂĐŬ�ƚŽ�ƚŚĞ�ƚĂƐŬ͘�dŚŝƐ�ůĞĚ�ƚŽ�ŝŶƚƌŽĚƵĐŝŶŐ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ďĞŚĂǀŝŽƵƌĂů�ƚĞĐŚŶŝƋƵĞƐ�
ďĞŝŶŐ�ƚƌŝĂůůĞĚ͕�ƐŽŵĞ�ƐƵĐĐĞƐƐĨƵů�ŝŵƉůĞŵĞŶƚĞĚ�ĂŶĚ�ƐŽŵĞ�ŶĞĞĚŝŶŐ�ƌĞĨŝŶĞŵĞŶƚ͘�dŚĞƐĞ�ǁĞƌĞ�ĐŽŵŵĞŶƚĞĚ�ďǇ�
ƚŚĞ�ƚĞĂĐŚĞƌ�ŝŶ�ĞǆĂŵƉůĞƐ�ĨƌŽŵ�ƌĞĨůĞĐƚŝǀĞ�ũŽƵƌŶĂů͘�

�&>�ϭ�Ͳ/ůůƵƐƚƌĂƚŝǀĞ��ǆĂŵƉůĞƐ�ʹ >ĞƐƐŽŶ�ƉůĂŶƐ
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>ĞƐƐŽŶ�WůĂŶƐ

dŽƉŝĐ�ǁŽƌŬ�ǁĂƐ�ŽŶĞ�ŽĨ�ƚǇƉĞƐ�ŽĨ�ůĞƐƐŽŶƐ�ƚŚĂƚ�/�ǁĂƐ�ĂďůĞ�ƚŽ�ƚĞĂĐŚ�ŵŽƌĞ�ƌĞŐƵůĂƌůǇ�Ăƚ�ƚŚĞ�ďĞŐŝŶŶŝŶŐ�ŽĨ�Wd�͕�ĂƐ�ƚŚĞ�ǁĞĞŬƐ�ƉƌŽŐƌĞƐƐ ƚŝŵĞ�ǁĂƐ�ŵŽƌĞ�ůŝŵŝƚĞĚ�ĚƵĞ�ƚŽ�
CŚƌŝƐƚŵĂƐ�ĐŽŶĐĞƌƚ�ƉƌĂĐƚŝĐĞ�ĂŶĚ�ŽƚŚĞƌ�ĞǀĞŶƚƐ͕�ǁŚŝĐŚ�ŵĞĂŶƚ�ƚŚĂƚ�/�ŚĂĚ�ŵŽƌĞ�ƐƚƌƵĐƚƵƌĞĚ�ƚĂƌŐĞƚƐ�ƚŚĂƚ�ŚĂĚ�ƚŽ�ďĞ�ĨƵůĨŝůůĞĚ͕�ƚǇƉŝĐĂůůǇ�ŶƵŵĞƌĂĐǇ�ůĞƐƐŽŶƐ�ƚŚĂƚ�ǁĞƌĞ�ƐĞƚ�ŽƵƚ�
ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ƚĞĂĐŚ�ǁŝƚŚ�ƐƉĞĐŝĨŝĐ�ĂŝŵƐ�ĨŽƌ�ƵƉĐŽŵŝŶŐ�ƚĞƐƚƐ�ĨƌŽŵ�ƚŚĞ�ĐƵƌƌŝĐƵůƵŵ�ƚŚĞ�ƐĐŚŽŽů�ƵƐĞĚ͘�dŚĞ�ďĞůŽǁ�ƉůĂŶƐ�ĂƌĞ�ŚŝŐŚůŝŐŚƚĞĚ�ŝŶ�ǇĞůůŽǁ�ƚŽ�ƐŚŽǁ�ƚŚĞ�ĐƌŽƐƐ�
ĐƵƌƌŝĐƵůĂƌ�ůŝŶŬƐ�ƚŚĂƚ�ǁĞƌĞ�ƉƌĞƐĞŶƚ�ŝŶ�ƚǁŽ�ŽĨ�ŵǇ�ůĞƐƐŽŶƐ͘�/�ĨŽƵŶĚ�ƚŚĂƚ�ŝŶĐŽƌƉŽƌĂƚŝŶŐ�>ŝƚĞƌĂĐǇ�ŝŶƚŽ�ůĞƐƐŽŶƐ�ďĞĐŽŵĞ�ƋƵŝƚĞ�ĞĂƐǇ�ƚŽ�ĚŽ�ǁŝƚŚ�ƚŚĞ�ƚǇƉĞ�ŽĨ�ƚŽƉŝĐƐ�ƚŚĂƚ�/�ǁĂƐ�
ĂƐŬĞĚ�ƚŽ�ĐŽǀĞƌ�ŝŶ�ŵǇ�ƚŝŵĞ�Ăƚ�ƚŚĞ�ƉůĂĐĞŵĞŶƚ͘��KŶĞ�ĂƌĞĂ�/�ĨĞůƚ�ƚŚĂƚ�/�ĞǆĐĞůůĞĚ�ƵŶĞǆƉĞĐƚĞĚůǇ�ŝŶ�ǁĂƐ�ƉƌŽǀŝĚŝŶŐ�DCF�ƚĂƌŐĞƚƐ�ŝŶƚŽ�ůĞƐƐŽŶ�ĂŶĚ�ŐĞŶĞƌĂů�ƵƐĞ�ŽĨ�ĚŝŐŝƚĂů�
ƚĞĐŚŶŽůŽŐŝĞƐ�ǁŚŝĐŚ�ǁĂƐ�ŶŽƚ�ĂƐ�ĨƌĞƋƵĞŶƚůǇ�ƵƐĞĚ�ĨŽƌ�ƚŚŝƐ�ĐůĂƐƐ͘�dŚƌŽƵŐŚ�ŝŶǀĞƐƚŝŐĂƚŝŽŶƐ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ĂƉƉƐ�/�ǁĂƐ�ĂďůĞ�ƚŽ�ĐƌĞĂƚĞ�ŚŽŽŬƐ�ĨŽƌ�ĚŝĨĨĞƌĞŶƚ�ƚŽƉŝĐ�ůĞƐƐŽŶƐ�ƚŚĂƚ�
ƌĞůĂƚĞĚ�ƚŽ�ƚŚĞ�^ƵƉĞƌŚĞƌŽ�ƚŚĞŵĞ͘�KŶĞ�ĞǆĂŵƉůĞ�ǁĂƐ�ƚŚƌŽƵŐŚ�ŵǇ�ŚĞĂůƚŚǇ�ĞĂƚŝŶŐ�ůĞƐƐŽŶ�ƉůĂŶ͘�hƐŝŶŐ�ƚŚĞ�DŽƌĨŽ�ĂƉƉ͕�/�ĐƌĞĂƚĞĚ�Ă�ƐƵƉĞƌƚĂƚŽ�ĐŚĂƌĂĐƚĞƌ�ƚŽ�ƉŽƐĞ�Ă�
ĐŚĂůůĞŶŐĞ�ĨŽƌ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘�dŚĞǇ�ƚŚĞŶ�ĐƌĞĂƚĞĚ�ƚŚĞŝƌ�ŽǁŶ�^ƵƉĞƌǀĞŐŐŝĞƐ�ĂƐ�ĚĞƐĐƌŝďĞĚ�ƉƌĞǀŝŽƵƐůǇ�ƚŽ�ΖƐĂǀĞ�ƐƵƉĞƌƚĂƚŽΖ͘�dŚĞ�ĐŚŝůĚƌĞŶ�ŝŶ�ƚƵƌŶ�ŚĂĚ�ƚŽ�ǁƌŝƚĞ�Ă�ƐƉĞĞĐŚ�
ďƵďďůĞ�ĨŽƌ�ƚŚĞŝƌ�ĐƌĞĂƚŝŽŶ�ƚŽ�ƚŚĞŶ�ďĞ�ƵƐĞĚ�ǁŝƚŚ�ƚŚĞ�ŵŽƌĨŽ�ĂƉƉ�ƚŽ�ĐƌĞĂƚĞ�ƚŚĞŝƌ�ŽǁŶ�ƚĂůŬŝŶŐ�ŵŽǀŝŶŐ�^ƵƉĞƌǀĞŐŐŝĞ͘�/ƚ�ŝŶĐůƵĚĞĚ�Ă�ŶƵŵďĞƌ�ŽĨ�ĚŝĨĨĞƌĞŶƚ�ĐƌŽƐƐ�ĐƵƌƌŝĐƵůĂƌ�
ŽďũĞĐƚŝǀĞ�ĂŶĚ�ǁĂƐ�Ă�ŚŝŐŚůǇ�ĞŶũŽǇĞĚ�ďǇ�ƚŚĞ�ƐƚƵĚĞŶƚƐ͘�,ŽǁĞǀĞƌ͕�ƚŽ�ƵŶĚĞƌƚĂŬĞ�ƚŚŝƐ�ĂĐƚŝǀŝƚǇ�ǁŽƵůĚ�ŚĂǀĞ�ďĞĞŶ�ŵŽƌĞ�ĞĨĨŝĐŝĞŶƚ�ŝĨ�ƚŚĞƌĞ�ǁĞƌĞ�ŵŽƌĞ�ƌĞƐŽƵƌĐĞƐ�ĨŽƌ�ƚŚĞ�
ĐůĂƐƐ͘�tĞ�ǁĞƌĞ�ŽŶůǇ�ĂďůĞ�ƚŽ�ƵƐĞĚ�ŽŶĞ�/W�D�ƚŽ�ƌĞĐŽƌĚ�ĂŶĚ�ƐĂǀĞ�ǁŽƌŬ�ǁŚŝĐŚ�ůĞĚ�ƚŽ�ƚŚĞ�ƚĂƐŬ�ƚĂŬŝŶŐ�Ă�ůŽƚ�ůŽŶŐĞƌ�ƚŽ�ĐŽŵƉůĞƚĞ�ƚŚĂŶ�ƉůĂŶŶĞĚ͘�

��ZΖƐͲ ϭͲ /ůůƵƐƚƌĂƚŝǀĞ��ǆĂŵƉůĞƐ�ϭ��
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39761D8F-
D395-4C5…

�ĞůŽǁ�ĂƌĞ�ƚŚĞ�ǀŝĚĞŽƐ�ŵĂĚĞ�ďǇ�ŵǇƐĞůĨ�ĂŶĚ�ŽŶĞ�ŽĨ�ƚŚĞ�ĐŚŝůĚƌĞŶ�ƚŚĂƚ�ǁĂƐ�ƵƐĞĚ�ĂƐ�ƉĂƌƚ�ŽĨ�ŵǇ�,ĞĂůƚŚǇ�ĞĂƚŝŶŐ�
ůĞƐƐŽŶ�ǁŝƚŚ�ĐƌŽƐƐ�ĐƵƌƌŝĐƵůĂƌ�ůŝŶŬƐ�ƚŽ�DCF͘�

��ZΖƐ�Ͳ ϯͲ /ůůƵƐƚƌĂƚŝǀĞ�ĞǆĂŵƉůĞ�ʹ ��&�ĞǀŝĚĞŶĐĞ
DŽŶĚĂǇ͕�DĞĐĞŵďĞƌ�9͕�ϮϬ19 1Ϭ͗Ϯ9��D





HQTXLU\�DQG�PDQ\�RSHQ�HQGHG�PDWHULDOV







DĂƚŚƐ�DĂƐƚĞƌǇ�

,ĞĂůƚŚǇ��ĂƚŝŶŐ�>ĞƐƐŽŶ�WůĂŶ�
dŚĞƐĞ�ƉŝĐƚƵƌĞƐ�ƐŚŽǁ�ƚŚĞ�ǀŝƐƵĂůƐ�ƵƐĞĚ�ƚŽ�ƉŽƐĞ�Ă�ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ƋƵĞƐƚŝŽŶ�ƚŽ�ƚŚĞ�ĐůĂƐƐ�ĂŶĚ�ƚŚĞ�ĐƌĞĂƚŝǀĞ�
ŽƵƚĐŽŵĞ�ƚŚĂƚ�ƉƌŽĐĞĞĚĞĚ�ĨƌŽŵ�ƚŚĞ�ůĞƐƐŽŶ͘�

dŚĞ�ƉŝĐƚƵƌĞƐ�ďĞůŽǁ�ĂƌĞ�ŽŶůǇ�Ă�ĨĞǁ�ŽĨ�ƚŚĞ�ƉƌŽǀŝƐŝŽŶƐ�ƉƌŽǀŝĚĞĚ�ĚƵƌŝŶŐ�ŵǇ�ƉƌĂĐƚŝĐĞ�ƚŚĂƚ�ƵƚĂůŝƐĞĚ�
ƉƌŽďůĞŵ�ƐŽůǀŝŶŐ�ĂĐƚŝǀŝƚŝĞƐ

WƌŽďůĞŵ�^ŽůǀŝŶŐ�Ͳ ϯͲ /ůůƵƐƚƌĂƚŝǀĞ�ĞǆĂŵƉůĞƐ�ϯ�
DŽŶĚĂǇ͕�DĞĐĞŵďĞƌ�9͕�ϮϬ19 1Ϭ͗3Ϭ��D





$QGHUVRQ�/�:��.UDWKZRKO�'�5��$LUDVLDQ�3�:��&UXLNVKDQN�.�$��HW�DO���������$�7D[RQRP\�
IRU�/HDUQLQJ��7HDFKLQJ��DQG�$VVHVVLQJ��$�5HYLVLRQ�RI�%ORRP¶V�7D[RQRP\�RI�(GXFDWLRQDO�
2EMHFWLYHV��1HZ�<RUN��/RQJPDQ�

$VVHVVPHQW�5HIRUP�*URXS��������$VVHVVPHQW�IRU�/HDUQLQJ�����SULQFLSOHV�UHVHDUFK�EDVHG�
SULQFLSOHV�WR�JXLGH�FODVVURRP�SUDFWLFH��$VVHVVPHQW�5HIRUP�*URXS��/RQGRQ�

%DUEHU��0�	�0RXUVKHG��0����������+RZ�WKH�:RUOG¶V�%HVW�(GXFDWLRQ�6\VWHPV�&RPH�2XW�RQ�
7RS���/RQGRQ�	�1HZ�<RUN��0F.LQVH\�

%DUQHV��-���������&URVV�FXUULFXODU�OHDUQLQJ��±����/RQGRQ��6DJH�

%ODFN��3���:LOLDP��'���������,QVLGH�WKH�%ODFN�%R[��6ORXJK��1HOVRQ�

%ORRP�%6��HG����������7D[RQRP\�RI�(GXFDWLRQDO�2EMHFWLYHV��7KH�&ODVVLILFDWLRQ�RI�
(GXFDWLRQDO�*RDOV��+DQGERRN�,��&RJQLWLYH�'RPDLQ��1HZ�<RUN��'DYLG�0F.D\�&RPSDQ\�

&KDQ��.�:��	�(OOLRWW��5�*���������µ5HODWLRQDO�DQDO\VLV�RI�SHUVRQDO�HSLVWHPRORJ\�DQG�
FRQFHSWLRQV�DERXW�WHDFKLQJ�DQG�OHDUQLQJ¶��7HDFKLQJ�DQG�7HDFKHU�(GXFDWLRQ���������±�����

&RH��5���������,PSURYLQJ�(GXFDWLRQ��$�WULXPSK�RI�KRSH�RYHU�H[SHULHQFH��$YDLODEOH�DW���

ILOH����&��8VHUV�(PPD��2QH'ULYH�'RFXPHQWV�8QL������������(&$'�
�������5HVHDUFK����GRFXPHQWV�,PSURYLQJ���(GXFDWLRQ��������������FRH�
��UREHUW�SGI���$FFHVVHG���QG�2FWREHU��������

&RKHQ�/��0DQLRQ�/��DQG�0RUULVRQ�.��������$�*XLGH�WR�7HDFKLQJ�3UDFWLFH��/RQGRQ��
5RXWOHGJH�

&UHPLQ��7��DQG�%XUQHWW��&���������/HDUQLQJ�WR�7HDFK�LQ�WKH�3ULPDU\�6FKRRO���WK�HG��/RQGRQ��
5RXWOHGJH�

'LGDX��'���������:KDW�,I�HYHU\WKLQJ�\RX�NQHZ�DERXW�(GXFDWLRQ�ZDV�:URQJ"�:DOHV��&URZQ�
+RXVH��

'RQDOGVRQ��*����������6XFFHVVIXO�)XWXUHV��,QGHSHQGHQW�5HYLHZ�RI�&XUULFXOXP�DQG�
$VVHVVPHQW�$UUDQJHPHQWV�LQ�:DOHV��&DUGLII��:HOVK�*RYHUQPHQW�

(YDQV��*��������7KH�QLQH�ELJ�LVVXHV�IDFLQJ�:DOHV
�QHZ�QDWLRQDO�FXUULFXOXP��$YDLODEOH�DW��
KWWSV���ZZZ�ZDOHVR QOLQH�FR�XN�QHZV�HGXFDWLRQ�QLQH�ELJ�LVVXHV�IDFLQJ�ZDOHV����������
�$FFHVVHG���WK�'HFHPEHU��������

*HQHUDO�WHDFKLQJ�FRXQFLO�IRU�ZDOHV���������$�3URIHVVLRQDO�'HYHORSPHQW�)UDPHZRUN�IRU�
7HDFKHUV�LQ�:DOHV��$YDLODEOH�DW��
ILOH����&��8VHUV�(PPD��$SS'DWD�/RFDO�3DFNDJHV�0LFURVRIW�0LFURVRIW(GJHB
�ZHN\E�G�EEZH� 7HPS6WDWH�'RZQORDGV�3URIHVVLRQDO���GHYHORSPHQW���UHFRJQLWLRQ�
��DQG���DFFUHGLWDWL�RQ��������������SGI��$FFHVVHG���QG�2FWREHU��������

*RIILQ��6���DQG�7XOO��&���������µ3UREOHP�6ROYLQJ��(QFRXUDJLQJ�$FWLYH�/HDUQLQJ¶��<RXQJ�
&KLOGUHQ������������

+DWWLH��-��������7HDFKHUV�PDNH�D�GLIIHUHQFH��:KDW�LV�WKH�UHVHDUFK�HYLGHQFH"�3DSHU�SUHVHQWHG�
DW�WKH�%XLOGLQJ�7HDFKHU�4XDOLW\��:KDW�GRHV�WKH�UHVHDUFK�WHOO�XV�$&(5�5HVHDUFK�&RQIHUHQFH��
0HOERXUQH��$XVWUDOLD��$YDLODEOH�DW��KWWS���UHVHDUFK�DFHU�HGX�DX�UHVHDUFKBFRQIHUHQFHB�������
�$FFHVVHG�'HFHPEHU���WK�������

+DWWLH��-����������9LVLEOH�/HDUQLQJ��/RQGRQ�DQG�1HZ�<RUN��5RXWOHGJH

+DUULVRQ��&���������$VVHVVPHQW�IRU�OHDUQLQJ��DUH�\RX�XVLQJ�LW�HIIHFWLYHO\�LQ�\RXU�FODVVURRP"�
$YDLODEOH�DW��KWWSV���ZZZ�WKHJXDUGLDQ�FRP�WHDFKHU�QHWZRUN�WHDFKHU�
EORJ������DXJ����DVVHVVPHQW�IRU�OHDULQJ�HIIHFWLYH�FODVVURRP �$FFHVVHG�'HFHPEHU���WK��
�����

5HIHUHQFHV�
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+D\HV��'���������µ7KH�VHGXFWLYH�FKDUPV�RI�D�FURVV�FXUULFXODU�DSSURDFK¶��(GXFDWLRQ ������
���������������

.XPDVKLUR��.���������%$'�7($&+(5��+RZ�%ODPLQJ�7HDFKHUV�'LVWRUWV�WKH�%LJJHU�3LFWXUH���
1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV��

.LUVFKQHU��3�$���6ZHOOHU��-���	�&ODUN��5�(��������µ:K\�0LQLPDO�*XLGDQFH�'XULQJ�,QVWUXFWLRQ�
'RHV�1RW�:RUN��$Q�$QDO\VLV�RI�WKH�)DLOXUH�RI�&RQVWUXFWLYLVW��'LVFRYHU\��3UREOHP�%DVHG��
([SHULHQWLDO��DQG�,QTXLU\�%DVHG�7HDFKLQJ¶��(GXFDWLRQDO�3V\FKRORJLVW���������������

/HPRY���������7HDFK�/LNH�D�&KDPSLRQ�����7HFKQLTXHV�7KDW�3XW�6WXGHQWV�RQ�WKH�3DWK�WR�
&ROOHJH��6DQ�)UDQFLVFR��-RVVH\�%DVV�

0DFKLQ��6�	�0XUSK\��6���������,PSURYLQJ�WKH�,PSDFW�RI�7HDFKHUV�RQ�3XSLO�$FKLHYHPHQW�LQ�
WKH�8.��,QWHULP�)LQGLQJV��/RQGRQ��6XWWRQ�7UXVW��

0DU]DQR��5�-���������µ)RVWHULQJ�WKLQNLQJ�DFURVV�WKH�FXUULFXOXP�WKURXJK�NQRZOHGJH�
UHVWUXFWXULQJ¶��-RXUQDO�RI�5HDGLQJ ������SS����±���

0LOOV��.��DQG�.LP��+���������(GXFDWLRQ�3OXV�'HYHORSPHQW�7HDFKLQJ�SUREOHP�VROYLQJ��/HW�
VWXGHQWV�JHW�µVWXFN¶�DQG�µXQVWXFN¶��$YDLODEOH�DW��KWWSV���ZZZ�EURRNLQJV�HGX�EORJ�HGXFDWLRQ�
SOXV�GHYHORSPHQW������������WHDFKLQJ�SUREOHP�VROYLQJ�OHW�VWXGHQWV�JHW�VWXFN�DQG�XQVWXFN�
�$FFHVVHG��WK -DQXDU\���������

0RRUH��$���������7HDFKLQJ�DQG�/HDUQLQJ�3HGDJRJ\��&XUULFXOXP�DQG�&XOWXUH��/RQGRQ��
5RXWOHGJH�)DUPHU

0RUJDQ��5��������:DOHV�LPSURYHV�LQ�JOREDO�HGXFDWLRQ�WHVWV��EXW�VWLOO�EHKLQG�UHVW�RI�8.�LQ�
UHDGLQJ��$YDLODEOH�DW��KWWSV���ZZZ�LWY�FRP�QHZV�ZDOHV������������SLVD�WHVWV�VKRZ�ZDOHV�
VWLOO�ODJJLQJ�EHKLQG�UHVW�RI�XN�LQ�UHDGLQJ�PDWKV�VFLHQFH� �$FFHVVHG��QG -DQXDU\���������

0DWKHZ�3��DQG�0DWKHZ��3��DQG�3HHFKDWWX��3�-�����������µ5HIOHFWLYH�3UDFWLFH��$�0HDQV�WR�
7HDFKHU�'HYHORSPHQW¶��$VLD�3DFLILF�-RXUQDO�RI�&RQWHPSRUDU\�(GXFDWLRQ�DQG�&RPPXQLFDWLRQ�
7HFKQRORJ\���������SS����������

2(&'��������,QQRYDWLQJ�WR�/HDUQ��/HDUQLQJ�WR�,QQRYDWH��2(&'

2(&'���������3,6$������$VVHVVPHQW�DQG�$QDO\WLFDO�)UDPHZRUN��0DWKHPDWLFV��5HDGLQJ��
6FLHQFH���3UREOHP�6ROYLQJ�DQG�)LQDQFLDO�/LWHUDF\��2(&'�3XEOLVKLQJ��

3DUVRQV��-���	�%HDXFKDPS��/����������&KDSWHU����,QWHUGLVFLSOLQDU\�/HDUQLQJ�DQG�
,QWHUGLVFLSOLQDU\�&XUULFXOXP��,Q�)URP�.QRZOHGJH�WR�$FWLRQ��6KDSLQJ�WKH�)XWXUH�RI�
&XUULFXOXP�'HYHORSPHQW�LQ�$OEHUWD��SS������������(GPRQWRQ��$%��$OEHUWD�(GXFDWLRQ�

3ROODUG��$���������5HIOHFWLYH�WHDFKLQJ���QG�HQG��/RQGRQ��&RQWLQXXP�

6FKZDE��-����������7KH�WHDFKLQJ�RI�VFLHQFH�DV�HQTXLU\��,Q�-��6FKZDE�	�3��%UDQGZHLQ��(GV����
7KH�WHDFKLQJ�RI�VFLHQFH��SS���±������&DPEULGJH��0$��+DUYDUG�8QLYHUVLW\�3UHVV�

6LGKX�5��������:K\�XVH�$I/"�'XVWLQJ�RII�WKH�EODFN�ER[��$YDLODEOH�DW�

KWWSV���ZZZ�RSHQ�HGX�RSHQOHDUQ�RFZ�SOXJLQILOH�SKS��������PRGBUHVRXUFH�FRQWHQW���6HFWLRQ
��������&���$FWLYLW\������&���:K\���XVH���$I/����'XVWLQJ���RII���WKH�
��EODFN���ER[�SGI �$FFHVVHG�'HFHPEHU���WK�������

6XOOLYDQ��&����������4XHVWLRQV�:RUWK�$VNLQJ��7KH�%ULJKWRQ�DQG�+RYH�$VVHVVPHQW�IRU�
/HDUQLQJ�3URMHFW���$YDLODEOH�DW��KWWS���ZZZ�UWXQL�RUJ�XSORDGV�GRFV�4XHVWLRQV���ZRUWK�
��DVNLQJ�SGI �$FFHVVHG���WK�'HFHPEHU���������

6W\URQ��-���6W\URQ��5���������7HDFKLQJ�WR�WKH�7HVW��$�&RQWURYHUVLDO�,VVXH�LQ�4XDQWLWDWLYH�
0HDVXUHPHQW��$YDLODEOH�DW��KWWS���ZZZ�LLLVFL�RUJ�MRXUQDO�&9��VFL�SGIV�+($���'.�SGI
�$FFHVVHG�-DQXDU\��QG���������

8:���������7HDFKLQJ�SUREOHP�VROYLQJ�VNLOOV��&HQWUH�IRU�7HDFKLQJ�([FHOOHQFH��8QLYHUVLW\�RI�
:DWHUORR��$YDLODEOH�DW��KWWSV���XZDWHUORR�FD�FHQWUH�IRU�WHDFKLQJ�H[FHOOHQFH�WHDFKLQJ�
UHVRXUFHV�WHDFKLQJ�WLSV�GHYHORSLQJ�DVVLJQPHQWV�FURVV�GLVFLSOLQH�VNLOOV�WHDFKLQJ�SUREOHP�
VROYLQJ�VNLOOV �$FFHVVHG��WK�-DQXDU\��������

9HQYLOOH��*�-���:DOODFH��-���5HQQLH��/�-���	�0DORQH��-�$����������µ&XUULFXOXP�LQWHJUDWLRQ��



(URGLQJ�WKH�KLJK�JURXQG�RI�VFLHQFH�DV�D�VFKRRO�VXEMHFW"¶�6WXGLHV�LQ�6FLHQFH�(GXFDWLRQ������
���±���

:HKPH\HU��0��/���3DOPHU��6��%����������µ3URPRWLQJ�WKH�DFTXLVLWLRQ�DQG�GHYHORSPHQW�RI�VHOI�
GHWHUPLQDWLRQ�LQ�\RXQJ�FKLOGUHQ�ZLWK�GLVDELOLWLHV¶��(DUO\�(GXFDWLRQ�	�'HYHORSPHQW������
���±����

:RRG��+���������$VVHVVPHQW�IRU�/HDUQLQJ�KDV�IDOOHQ�SUH\�WR�JLPPLFNV��VD\V�FULWLF��$YDLODEOH�
DW��KWWSV���ZZZ�WHV�FRP�QHZV�DVVHVVPHQW�OHDUQLQJ�KDV�IDOOHQ�SUH\�JLPPLFNV�VD\V�FULWLF
�$FFHVVHG�'HFHPEHU���WK���������

:UDJJ�(&��������4XHVWLRQLQJ�LQ�WKH�3ULPDU\�&ODVVURRP��/RQGRQ��5RXWOHGJH�


