
.6��	� 05,�6FDQ�([SHULHQFH�

1RWHV�IRU�WHDFKHU�

2QH�LQ�VHYHQ�SHRSOH�KDYH FDQFHOOHG�KRVSLWDO�DSSRLQWPHQWV�EHFDXVH�WKH\�DUH�WRR�VFDUHG�WR�JR��
DFFRUGLQJ�WR�UHFHQW�UHVHDUFK�DVNLQJ������ SHRSOH�DERXW�WKHLU�DWWLWXGHV�WR�WKHLU�KHDOWK��KRVSLWDOV�DQG�
PHGLFDO�DSSRLQWPHQWV���

,Q������6LHPHQV�GHYHORSHG�WKH�05,�6FDQ�([SHULHQFH�DSS�WR�KHOS�UHGXFH�WKH�IHDU�RI�KDYLQJ�DQ�05,�
VFDQ��7KLV�IUHH�LQWHUDFWLYH�DSS�DLPV�WR�HDVH IHDUV�IROORZLQJ�UHIHUUDO�IRU�DQ 05,�VFDQ�DQG�IHDWXUHV LQ�
WKLV�OHVVRQ�SODQ�ZLWK�VXJJHVWLRQV�IRU�KRZ�LW�FDQ�EH�XVHG�WR�VWLPXODWH�RU�UHLQIRUFH�OHDUQLQJ�DFWLYLWLHV���,W�
LV�DYDLODEOH�RQ�L7XQHV�DQG�*RRJOH�3OD\���)LQG�RXW�PRUH�DERXW�WKLV�DQG�RWKHU�XVHIXO�UHVRXUFHV�DW��
ZZZ�VLHPHQV�FR�XN�HQ�LQGH[�PUL�VFDQ�YLUWXDO�H[SHULHQFH�DSS�WR�HDVH�IHDUV�KWP

2YHUYLHZ�

05,�6FDQ�([SHULHQFH�

7KH�SXUSRVH RI�WKLV�OHVVRQ�LV�WR�HQFRXUDJH�SXSLOV�WR�OHDUQ�PRUH�DERXW�ZKDW�05,�LPDJLQJ�LV� ZKDW�LW
GRHV��ZK\�LW�LV�XVHIXO�DQG�ZKDW�LW¶V�OLNH�WR�KDYH�D�VFDQ���7KH�DLPV�DUH�WR�

x 'HYHORS�SXSLOV¶�XQGHUVWDQGLQJ�RI�WKH�SXUSRVH RI�PHGLFDO�LPDJLQJ�LQ�JHQHUDO�DQG�05,�LPDJLQJ�
LQ�SDUWLFXODU

x 'HYHORS�D�SRVLWLYH�GLVSRVLWLRQ�WRZDUGV 05,�LPDJLQJ��VR�WKDW�LI�SXSLOV�QHHG�WR�XQGHUJR�VXFK�D�
SURFHGXUH�WKH\�DUH�FOHDUHU�DERXW�WKH�SXUSRVH�DQG�WKH�SURFHVV��DQG�PRUH�OLNHO\�WR�XQGHUWDNH�
LW�

7KH�OHVVRQ�SODQ�SURYLGHV�LGHDV�DQG�RXWFRPHV�WR�XVH�DURXQG�WKH�DSS�DQG�VXSSRUWV�WHDFKHUV�LQ�XVLQJ�
ERWK�WKH�DSS�DQG�RWKHU�6LHPHQV�(GXFDWLRQ�UHVRXUFHV WR�SURGXFH�DQ�HQJDJLQJ�DQG�HIIHFWLYH�OHVVRQ��

7KH�OHVVRQ�LV�GLYLGHG�LQWR�IRXU HSLVRGHV���

�� ,QWURGXFWLRQ

���(QJDJHPHQW�DFWLYLWLHV

���'HYHORSPHQW�DFWLYLWLHV�

���8VLQJ�WKH�05,�6FDQ�([SHULHQFH���

,W�LV�GHVLJQHG�WR�EH�DGDSWHG�WR�ZRUN�ZLWK�VWXGHQWV�RI�D�ZLGH�UDQJH�RI�DJHV�DQG�WKHUHIRUH�D�FKRLFH�RI�
DFWLYDWHV�DUH RIIHUHG IRU�HDFK�RI�WKH�HSLVRGHV��WKHVH�DUH�VKRZQ�DV $��%�DQG�&���,Q�PRVW�LQVWDQFHV WKH�
ODWHU�RQHV�DUH�IRU�ROGHU�VWXGHQWV�EXW�WKH�WHDFKHU�KDV�WKH�IOH[LELOLW\�WR�VHOHFW�DFFRUGLQJ�WR�WKH�OHDUQLQJ�
QHHGV�RI�WKH�SDUWLFXODU�FODVV�



05,�VFDQQLQJ�DQG�UHODWLRQ�WR�DJH�RI�VWXGHQWV

05,�VFDQQLQJ�LV�D�YDOXDEOH�DQG�HIIHFWLYH�IRUP�RI�PHGLFDO�LPDJLQJ�WKDW�FDQ�EH�XVHG�WR�SURGXFH�D�
UDQJH�RI�KLJK�TXDOLW\�LPDJHV�DQG� LQ�VR GRLQJ��DLG�PHGLFDO�GLDJQRVLV��7KH�WHFKQRORJ\�XVHG�WR�SURGXFH�
WKH�LPDJHV�LV�UHODWLYHO\�VRSKLVWLFDWHG�LQ�UHODWLRQ�WR�FRQFHSWV�PHW�LQ�VFKRRO�VFLHQFH�DQG�LW�LV�RQO\�DW�
.6��WKDW�VWXGHQWV�DUH�OLNHO\�WR KDYH�HQFRXQWHUHG�WKH�XQGHUO\LQJ�FRQFHSWV WKDW�VXSSRUW�D�IXOOHU�
XQGHUVWDQGLQJ���+RZHYHU��\RXQJHU�VWXGHQWV�FDQ�EH�LQWURGXFHG�WR�WKH�LGHD�WKDW�µORRNLQJ�LQVLGH�WKH�
ERG\¶�FDQ�KHOS�GRFWRUV�PDNH�PRUH�HIIHFWLYH�GLDJQRVHV�

7KH�OHDUQLQJ�FDQ�DOVR�EH�SXW�LQWR�D�EURDGHU�FRQWH[W���6RPH�SHRSOH�ILQG�05,�VFDQQHUV�RII�SXWWLQJ�ERWK�
LQ�WHUPV�RI�WKH�QRLVH�WKH\�PDNH�DQG�WKH�FODXVWURSKRELF�QDWXUH�RI�EHLQJ�LQVLGH�WKH�PDFKLQH���$OWKRXJK�
LW�LV�GLIILFXOW�IRU�FODVVURRP�DFWLYLWLHV�WR�GLUHFWO\�FRXQWHU�HLWKHU�RI�WKRVH�UHDFWLRQV�LW�LV�QHYHUWKHOHVV�TXLWH�
SRVVLEOH�WR�VHW�WKHP�DJDLQVW�WKH�EDFNJURXQG�RI�ERWK�

x DQ XQGHUVWDQGLQJ�RI�WKH�LPSRUWDQFH�RI�LPDJLQJ�WR�DLG�GLDJQRVLV
x D�EURDGHU�VHQVH�RI�VXSSRUWLQJ�RQH¶V�RZQ�SK\VLFDO�ZHOO�EHLQJ�E\�WDNLQJ�IXOO�DGYDQWDJH�RI�D�

FRPSUHKHQVLYH�DQG�HIIHFWLYH�KHDOWK�VHUYLFH�

+RZ�05,�VFDQQLQJ�ZRUNV

)RU�WKH�EHQHILW�RI�ROGHU�VWXGHQWV��DQG�LQWHUHVWHG�WHDFKHUV���05,�VFDQQLQJ�ZRUNV�DV�IROORZV��WKH�SDWLHQW�
OD\V�LQVLGH�WKH�05,�VFDQQHU��ZKLFK�JHQHUDWHV�D�PDJQHWLF�ILHOG�ZKLFK�FKDQJHV�UDSLGO\�LQ�VWUHQJWK���
7KLV�RVFLOODWLQJ�ILHOG�H[FLWHV�SURWRQV�LQ�WLVVXHV�LQ�WKH�ERG\�WKDW�FRQWDLQ�ZDWHU�PROHFXOHV�

7KHVH�SURWRQV�HPLW�UDGLR�VLJQDOV�ZKLFK�DUH�GHWHFWHG�E\�FRLOV�LQ�WKH�VFDQQHU�DQG�LQWHUSUHWHG�WR�
SURGXFH�LPDJHV���&KDQJLQJ�WKH�PDJQHWLF�ILHOG�DW�GLIIHUHQW�UDWHV�KHOSV�WR�LGHQWLI\�WKH�SRVLWLRQ�RI�
GLIIHUHQW�WLVVXHV�DQG�LW�LV�WKHVH�FKDQJHV�WKDW�FDXVH�WKH�GLVWLQFWLYH�VRXQG���&RQWUDVW�EHWZHHQ�WKHP�
VKRZV�XS�E\�WKH�UDWH�DW�ZKLFK�WKH�H[FLWHG�SDUWLFOHV�UHWXUQ�WR�WKHLU�SUHYLRXV�VWDWH��WKLV�PD\�EH�
HQKDQFHG�E\�FRQWUDVW�DJHQWV�ZKLFK�PD\�EH�DGPLQLVWHUHG�LQ�D�YDULHW\�RI�ZD\V�

05,�VFDQV�DUHQ¶W�WKH�RQO\�ZD\�RI�SURGXFLQJ�LPDJHV���+RZHYHU�WKH\�GR�KDYH�D�QXPEHU�RI�DGYDQWDJHV���
8QOLNH�;�UD\V�WKH�UDGLDWLRQ�LQYROYHG�LV�IDU�OHVV�GDQJHURXV�DQG�GRHVQ¶W�FDUU\�WKH�VDPH�ULVNV�RI�UDGLDWLRQ�
LQGXFHG�FDQFHU��ZKLFK�DOVR�DSSOLHV WR�&7�VFDQV����05,�VFDQV�WDNH�ORQJHU�WKRXJK��XVXDOO\�EHWZHHQ����
DQG����PLQXWHV��GXULQJ�ZKLFK�WLPH�WKH�SDWLHQW�LV�LQVLGH�WKH�VFDQQHU�



&XUULFXOXP�/LQNV�

7KH�OHVVRQ�VXSSRUWV�D�QXPEHU�RI�VSHFLILF�REMHFWLYHV IURP�WKH�1DWLRQDO�&XUULFXOXP�DQG�*&6(�VXEMHFW�
FULWHULD�

6FLHQFH

.6� 3XSLOV�VKRXOG�EH�LQWURGXFHG�WR�WKH�PDLQ�ERG\�SDUWV�DVVRFLDWHG�ZLWK�WKH�VNHOHWRQ�
DQG�PXVFOHV��ILQGLQJ�RXW�KRZ�GLIIHUHQW�SDUWV�RI�WKH�ERG\�KDYH�VSHFLDO�IXQFWLRQV��
3XSLOV�VKRXOG�OHDUQ�KRZ�WR�NHHS�WKHLU�ERGLHV�KHDOWK\�DQG�KRZ�WKHLU�ERGLHV�PLJKW�
EH�GDPDJHG�± LQFOXGLQJ�KRZ�VRPH�GUXJV�DQG�RWKHU�VXEVWDQFHV�FDQ�EH�KDUPIXO�
WR�WKH�KXPDQ�ERG\��

.6� 3XSLOV�VKRXOG�EH�WDXJKW�DERXW��

x WKH�KLHUDUFKLFDO�RUJDQLVDWLRQ�RI�PXOWLFHOOXODU�RUJDQLVPV��IURP�FHOOV�WR�WLVVXHV�
WR�RUJDQV�WR�V\VWHPV�WR�RUJDQLVPV��

x WKH�VWUXFWXUH�DQG�IXQFWLRQV�RI�WKH�KXPDQ�VNHOHWRQ��WR�LQFOXGH�VXSSRUW��
SURWHFWLRQ��PRYHPHQW�DQG�PDNLQJ�EORRG�FHOOV��

x WKH�WLVVXHV�DQG�RUJDQV�RI�WKH�KXPDQ�GLJHVWLYH�V\VWHP�
x KRZ�WR�LQWHUSUHW�REVHUYDWLRQV�DQG�GDWD��LQFOXGLQJ�LGHQWLI\LQJ�SDWWHUQV�DQG�

XVLQJ�REVHUYDWLRQV��PHDVXUHPHQWV�DQG�GDWD�WR�GUDZ�FRQFOXVLRQV�

.6��

*&6(�3K\VLFV

6WXGHQWV�VKRXOG�EH�WDXJKW�WR�

x H[SODLQ��LQ�TXDOLWDWLYH�WHUPV��KRZ�WKH�GLIIHUHQFHV�LQ�YHORFLW\��DEVRUSWLRQ�DQG�
UHIOHFWLRQ�EHWZHHQ�GLIIHUHQW�W\SHV�RI�ZDYHV�LQ�VROLGV�DQG�OLTXLGV�FDQ�EH�XVHG�
ERWK�IRU�GHWHFWLRQ�DQG�IRU�H[SORUDWLRQ�RI�VWUXFWXUHV�ZKLFK�DUH�KLGGHQ�IURP�
GLUHFW�REVHUYDWLRQ��QRWDEO\�LQ�RXU�ERGLHV�«

x UHFDOO�WKDW�GLIIHUHQW�VXEVWDQFHV�PD\�DEVRUE��WUDQVPLW��UHIUDFW��RU�UHIOHFW�
WKHVH�ZDYHV�LQ�ZD\V�WKDW�YDU\�ZLWK�ZDYHOHQJWK

x UHFDOO�WKDW�UDGLR�ZDYHV�FDQ�EH�SURGXFHG�E\�RU�FDQ�WKHPVHOYHV�LQGXFH�
RVFLOODWLRQV�LQ�HOHFWULFDO�FLUFXLWV�

x UHFDOO�WKDW�FKDQJHV�LQ�DWRPV�DQG�QXFOHL�FDQ�DOVR�JHQHUDWH�DQG�DEVRUE�
UDGLDWLRQV�RYHU�D�ZLGH�IUHTXHQF\�UDQJH�

x JLYH�H[DPSOHV�RI�VRPH�SUDFWLFDO�XVHV�RI�HOHFWURPDJQHWLF�ZDYHV�LQ�WKH�
UDGLR��PLFUR�ZDYH��LQIUD�UHG��YLVLEOH��XOWUD�YLROHW��;�UD\�DQG�JDPPD�UD\�
UHJLRQV�DQG�GHVFULEH�KRZ�XOWUD�YLROHW�ZDYHV��;�UD\V�DQG�JDPPD�UD\V�FDQ�
KDYH�KD]DUGRXV�HIIHFWV��QRWDEO\�RQ�KXPDQ�ERGLO\�WLVVXHV��

x GHVFULEH�KRZ�WR�VKRZ�WKDW�D�FXUUHQW�FDQ�FUHDWH�D�PDJQHWLF�HIIHFW�DQG�
GHVFULEH�WKH�GLUHFWLRQV�RI�WKH�PDJQHWLF�ILHOG�DURXQG�D�FRQGXFWLQJ�ZLUH�

x UHFDOO�WKDW�WKH�VWUHQJWK�RI�WKH�ILHOG�GHSHQGV�RQ�WKH�FXUUHQW�DQG�WKH�GLVWDQFH�
IURP�WKH�FRQGXFWRU��DQG�H[SODLQ�KRZ�VROHQRLG�DUUDQJHPHQWV�FDQ�HQKDQFH�
WKH�PDJQHWLF�HIIHFW�



.6��	�

36+(��3HUVRQDO�6RFLDO�+HDOWK�(GXFDWLRQ�$VVRFLDWLRQ�3URJUDPPH�RI�
6WXG\�

.6� 3XSLOV�VKRXOG�GHHSHQ�WKHLU�XQGHUVWDQGLQJ�RI�ULVN�E\�UHFRJQLVLQJ��SUHGLFWLQJ�DQG�
DVVHVVLQJ�ULVNV�LQ�GLIIHUHQW�VLWXDWLRQV�DQG�GHFLGLQJ�KRZ�WR�PDQDJH�WKHP�
UHVSRQVLEO\�DQG�WR�XVH�WKLV�DV�DQ�RSSRUWXQLW\�WR�EXLOG�UHVLOLHQFH

.6� 3XSLOV�VKRXOG�EH�WDXJKW�ZD\V�RI�UHFRJQLVLQJ�DQG�UHGXFLQJ�ULVN��PLQLPLVLQJ�KDUP�
DQG�JHWWLQJ�KHOS�LQ�HPHUJHQF\�DQG�ULVN\�VLWXDWLRQV

.6� 3XSLOV�VKRXOG�OHDUQ�DERXW�FKHFNLQJ�IRU�FDQFHU�DQG�RWKHU�LOOQHVVHV��LQFOXGLQJ�
NQRZLQJ�ZKDW�WR�GR�LI�WKH\�DUH�IHHOLQJ�XQZHOO�DQG�FKHFNLQJ�IRU�VLJQV�RI�LOOQHVV��
DQG�KRZ�WR�RYHUFRPH�ZRUULHV�DERXW�VHHNLQJ�KHOS�DQG�EHLQJ�DQ�DVVHUWLYH�XVHU�
RI�WKH�1+6�

,W�DOVR�SURYLGHV OLQNV�WR�UHVRXUFHV�ZKLFK�SURYLGH�D�PRUH�JHQHUDO�LQWURGXFWLRQ�WR�05,�DQG�RWKHU
LPDJLQJ�WHFKQRORJLHV���[�UD\��IOXRURVFRS\��DQG�XOWUDVRXQG���KRZ�WKH\�DUH�XVHG�WR�KHOS�SDWLHQWV�DQG�
H[SORUH�VRPH�RI�WKH�SHRSOH��SURIHVVLRQV��WKDW�XVH�WKHP�



(SLVRGH���,QWURGXFWLRQ�

$� $VN�VWXGHQWV�WR�FRQVLGHU�TXHVWLRQV�VXFK�DV�

x +RZ�GR�ZH�NQRZ�ZKDW¶V�LQVLGH�WKH�ERG\"

x +RZ�GR�ZH�NQRZ�KRZ�YDULRXV�RUJDQV�IXQFWLRQ"

x +RZ�FDQ�ZH�WHOO�LI�WKH\¶UH�QRW�ZRUNLQJ"

7KH�LGHD�KHUH�LV�QRW�WR�GHYHORS�GHWDLOHG�DQG�GUDZQ�RXW�H[SODQDWLRQV�EXW�UDWKHU�WR�VHW�D�IHZ�LGHDV�
UXQQLQJ�DERXW�KRZ�PHGLFDO�SUDFWLWLRQHUV�FDQ�JDWKHU�HYLGHQFH���5HVSRQVHV�PLJKW�LQFOXGH�XVH�RI�
GHDG�ERGLHV��VXUJLFDO�RSHUDWLRQV��FDUHIXO�REVHUYDWLRQ��;�UD\V�RWKHU�LPDJLQJ�WHFKQLTXHV�

%� 6KRZ�WKH�YLGHR�RQ�05,�VFDQQHUV�VXFK�DV�WKH�RQH�DW��
ZZZ�\RXWXEH�FRP�ZDWFK"Y $Z;-1;1F/1VDW � VKRZQ�DW�VXSSRUW�VOLGH�� DQG�GLVFXVV�ZLWK�
VWXGHQWV�ZKDW�LW�LV�DQG�ZKDW�LW�GRHV�

&� 6KRZ�D�SLFWXUH�RI�D�VFDQQHU�VXFK�DV�WKH�RQH�RQ�VXSSRUW�VOLGH���DQG�DVN�TXHVWLRQV�WR�
VWLPXODWH�GLVFXVVLRQ��VXFK�DV�

x :KDW�LW�LV"

x :KDW�GRHV�LW�GR"

x +RZ�GRHV�LW�ZRUN"

7KH�LGHD�KHUH�LV�QRW�WR�WU\�DQG�HOLFLW�D�GHWDLOHG�H[SODQDWLRQ��WKRXJK�ILQH�LI�RQH LV�RIIHUHG��EXW�UDWKHU�
WR�HVWDEOLVK�VRPH�RXWOLQH�SRLQWV��VXFK�DV� LW¶V�WR�VFDQ�D�SHUVRQ��LW�SURGXFHV�LPDJHV�DQG�WKH�SHUVRQ�
JRHV�LQVLGH�LW���,I�\RX�DGG�WKDW�WKH�SHUVRQ�PXVWQ¶W�KDYH�DQ\�PHWDOOLF�REMHFWV�RQ�WKHP��WKLV�PLJKW�
SURPSW�LGHDV�DERXW�PDJQHWLVP�DQG�ZDYHV�



(SLVRGH���(QJDJHPHQW DFWLYLWLHV

7KHUH�DUH�D�QXPEHU�RI�ZD\V�RI�HQJDJLQJ�VWXGHQWV�LQ�WKH�PDLQ�LGHDV�RI�WKH�OHVVRQ���6HYHUDO�LGHDV�DUH�
LQFOXGHG�KHUH�DQG�DOWKRXJK�VRPH�PD\�EH�PRUH�VXLWDEOH�WKDQ�RWKHUV�IRU�SDUWLFXODU�JURXSV��PRVW�FDQ�EH�
DGDSWHG�LQ�YDULRXV�ZD\V�IRU�GLIIHUHQW�DJH�JURXSV�

$� )HHO\ EDJV� WKH�LGHD�KHUH�LV�WR�FKDOOHQJH�SHRSOH�WR�LGHQWLI\�REMHFWV�IURP�WRXFK�DORQH��DQG�
ZLWK�WKH�VHQVH�RI�WRXFK�EHLQJ�OLPLWHG�ZLWK�FORWK���2QH�RI�WKH�ZD\V�RI�GRLQJ�WKLV�LV�WR�DVN�IRU�D�
YROXQWHHU��SURYLGH�WKHP�ZLWK�JORYHV�WR�ZHDU�DQG�WKHQ�EOLQGIROG�WKHP���0DNH�VXUH�WKH\�DUH�
FRPIRUWDEOH�ZLWK�ZKDW�WKH\�DUH�EHLQJ�DVNHG�WR�GR�DQG�WKDW�WKH\�KDYH�QR�PHGLFDO�FRQGLWLRQ�
�VXFK�DV�D�UHDFWLRQ�WR�WKH�W\SH�RI�JORYH�EHLQJ�XVHG��WKDW�ZRXOG�FDXVH�SUREOHPV���7KH�JORYHV�
FRXOG�EH�ZRROOHQ��IDEULF�RU�ZDVKLQJ�XS�JORYHV�± YHU\�WKLQ�SODVWLF�LV�QRW�VXLWDEOH�DV�WKH�
VHQVDWLRQ�RI�WRXFK�ZLOO�EH�OHVV�UHGXFHG���7KHQ�JLYH�WKHP�YDULRXV�REMHFWV�WR�WU\�WR�LGHQWLI\���
&KRRVH�REMHFWV�FDUHIXOO\�DQG�GRQ¶W�LQFOXGH�RQHV�WKDW�FRXOG�FDXVH�LQMXU\���3RVVLELOLWLHV�PLJKW�
LQFOXGH�D�KDQG�GULOO��D�JDUOLF�SUHVV��%XQVHQ�EXUQHU��ZLWKRXW�UXEEHU�WXELQJ��DQG�D�FDU�ZKHHO�
EUDFH���7KH\�VKRXOGQ¶W�QHFHVVDULO\�EH�LWHPV�WKDW�ZLOO�EH�UHFRJQLVHG�DV�VXFK�EXW�VXJJHVWLRQV�
DV�WR�PDWHULDO�RU�DSSOLFDWLRQ�VKRXOG�EH�LQYLWHG��'UDZ�RXW�WKH�SRLQW�WKDW�ZRUNLQJ�ZLWK�D�OLPLWHG�
UDQJH�RI�VHQVHV�PDNHV�LW�GLIILFXOW�WR�LGHQWLI\�REMHFWV��HVSHFLDOO\�LI�YLVLRQ�FDQQRW�EH�XVHG���3RLQW�
RXW�WKDW�KDYLQJ�D�FOHDU�LPDJH�LV�D�JUHDW�KHOS�LQ�GLDJQRVLQJ�VLWXDWLRQV�

%� 6KRZ�DQ�LPDJH� KDYH�VRPH�PHGLFDO�LPDJHV�WR�GLVSOD\�DQG�GLVFXVV�VXFK�DV�VKRZQ�RQ�
VXSSRUW�VOLGH��� 7KHVH�GRQ¶W�QHHG�WR�EH�05,�LPDJHV�± ;�UD\�LPDJHV�DUH�JRRG�EHFDXVH�WKH\�
DUH�RIWHQ�YHU\�FOHDU���,QFOXGH�RQHV�IRU�H[DPSOH�VKRZLQJ��D�EURNHQ�ERQH��D�VFUHZHG�MRLQW��DQ�
RGG�REMHFW�WKDW�KDV�EHHQ�VZDOORZHG�DQG�WKHQ�RQHV�WKDW�WDNH�PRUH�LQWHUSUHWDWLRQ��VXFK�DV�WKH�
VKDGRZ�LQ�D�FDQFHURXV�OXQJ��'UDZ�RXW�WKH�SRLQW�WKDW�LPDJHV�DUH�D�JUHDW�KHOS�LQ�IRUPLQJ�D�
GLDJQRVLV�RI�D�VLWXDWLRQ���

&� 7HOO�D�VWRU\� +D\OH\�LV����\HDUV�ROG�DQG�VXIIHUV�IURP�KHDGDFKHV�RQ�D�GDLO\�EDVLV���7KH\�
VRPHWLPHV�VWRS�KHU�IURP�VWXG\LQJ�DW�VFKRRO�RU�VSHQGLQJ�WLPH�ZLWK�KHU�IULHQGV�VR�KHU�PRWKHU�
WRRN�KHU�WR�VHH�D�GRFWRU���6KH�KDV�QRZ�EHHQ�DVNHG�WR�YLVLW�KHU�ORFDO�KRVSLWDO�IRU�DQ�05,�VFDQ���
6KH�VDZ�D�VSHFLDOLVW�UHFHQWO\��ZKR�ZDQWV�D�EUDLQ�VFDQ�WR�EH�WDNHQ�� +D\OH\�KDV�VHHQ�SLFWXUHV�
RI�DQ�05,�VFDQQHU�DQG�UHDOLVHV�WKDW�VKH¶OO�KDYH�WR�OLH�LQVLGH�WKH�PDFKLQH��YHU\�VWLOO��IRU�TXLWH�D�
ORQJ�WLPH���6KH�WKLQNV�VKH�FDQ�PDQDJH�WKLV�EXW�D�IULHQG�WROG�KHU�WKDW�KHU�GDG�KDG�RQH�GRQH�
DQG�KH�ZDV�VXUSULVHG�KRZ�QRLV\�LW�ZDV���6KH�KDV�WDONHG�LW�WKURXJK�ZLWK�KHU�PRWKHU�EXW�LV�VWLOO�
UDWKHU�QHUYRXV���,W¶V�FOHDU�WKDW�WKH�VSHFLDOLVW�QHHGV�WKH�EUDLQ�VFDQ�WR�VHH�ZKDW�WKH�SUREOHP�LV�
EXW�+D\OH\�ILQGV�WKH�WKRXJKW�RI�EHLQJ�LQ�WKH�PDFKLQH�SUHWW\�IULJKWHQLQJ���7KH�KHDGDFKHV�DUH�
EDG�DQG�VKH�ZDQWV�WKHP�WR�VWRS�EXW�WKH�VFDQ�VHHPV�ZRUU\LQJ�DV�ZHOO���:KDW�VKRXOG�VKH�GR"��
:KDW�PLJKW�\RX�VD\�WR�KHU�WR�PDNH�KHU�IHHO�PRUH�SRVLWLYH"



(SLVRGH���'HYHORSPHQW�DFWLYLWLHV

$� :RUN�RXW�ZKDW¶V�LQ�WKH�ERG\���6WDUW�RII�ZLWK�D�ODUJH�VKHHW�RI�SDSHU��SDUW�RI�D�UROO�RI�GHFRUDWRUV¶�
EDFNLQJ�SDSHU�LV�VXLWDEOH��DQG�GUDZ�DQ�RXWOLQH��OLIH�VL]H��RI�D�SXSLO�RQ�LW���7KHQ�DVN�YDULRXV�
SXSLOV�LQ�WXUQ�WR�GUDZ�RQ�YDULRXV�LQWHUQDO�RUJDQV��WU\LQJ�WR�JHW�WKH�VL]H�DQG�SRVLWLRQ�FRUUHFW���
7KHQ�DVN�WKH�FODVV�WR�FRPSDUH�WKLV�ZLWK�DQ DQDWRPLFDO�GLDJUDP�RU�PRGHO�

%� 8VH�WKH�LQWHUQHW�WR�ILQG�RXW�PRUH�DERXW�UDGLRORJ\�DW�\RXU�ORFDO�KRVSLWDO�DQG H[SORUH�YDULRXV�
IHDWXUHV���7KLV�FDQ�HLWKHU�EH GRQH�DV�D�GHPRQVWUDWLRQ�RU�ZLWK�VWXGHQWV�ZRUNLQJ�LQ�SDLUV��
GHSHQGLQJ�RQ�WKH�FODVV�DQG�WHFKQRORJ\�DYDLODEOH���$VN�VWXGHQWV�WR�JDWKHU�LGHDV�IURP�WKLV�DQG�
WKHQ�DVN�IRU�FRQWULEXWLRQV�RQ�NH\�SRLQWV�

&� )LQGLQJ�RXW KRZ�D�VFDQQHU�ZRUNV���8VH�D�GLDJUDP�RI�D�VFDQQHU�VXFK�DV�WKH�RQH�VKRZQ�RQ�
VXSSRUW�VOLGH�� DQG D�GHVFULSWLRQ�RI�LWV�RSHUDWLRQ�DQG�DVN�VWXGHQWV�WR�XVH�ERWK�WR�GHYHORS�
H[SODQDWLRQV���6WXGHQWV�FRXOG�GR�WKLV�LQ�VPDOO�JURXSV��RQH�JURXS�FRXOG�WKHQ�SUHVHQW�DQ�
H[SODQDWLRQ�WR�DQRWKHU�JURXS��ZKR�WKHQ�KDYH�WR�SURYLGH�IHHGEDFN�RQ�WKH�HIIHFWLYH�IHDWXUHV�
DQG�ZKDW�FRXOG�KDYH�EHHQ�HYHQ�EHWWHU�



(SLVRGH���8VLQJ�WKH�05,�6FDQ�([SHULHQFH�$SS

7KLV�DSS�IRU�DGXOWV�DQG�FKLOGUHQ�KHOSV�WR�HDVH�IHDUV�IROORZLQJ�UHIHUUDO�IRU�DQ�05,�VFDQ��,W�HQDEOHV�WKH�
XVHU�WR�H[SHULHQFH�D����R YLUWXDO�05,�VFDQ��FRPSOHWH�ZLWK�UHDOLVWLF�VRXQGV���VFDQ�LWHPV��ILQG�RXW�PRUH�
DERXW�WKH�VWHSV�IURP�UHIHUUDO�WR�UHVXOWV��DQG�KDYH�D�ZLGH�UDQJH�RI TXHVWLRQV�DQVZHUHG�DERXW�WKH�
WHFKQRORJ\�DQG�SURFHVV���,W¶V�GHVLJQHG�DV�DQ�HIIHFWLYH�ZD\�RI KHOSLQJ SHRSOH�RI�D�ZLGH�UDQJH�RI�DJHV�
ILQG�RXW�LQ�DGYDQFH�ZKDW�LW¶V�OLNH�WR�KDYH�DQ�05,�VFDQ���:LWK�WKH�VRXQG�WXUQHG�RQ��WKH�XVHU�OLHV�GRZQ�
DQG�OHDQV�EDFN��WKH\�WKHQ�PRYH�WKH�WDEOHW�DURXQG�WR�VHH�ZKDW�LW¶V�UHDOO\�OLNH�WR�KDYH�DQ�05,�VFDQ��
�7KH�DSS�LV�DYDLODEOH�IRU�$SSOH�L3DG�DQG�L3DG�PLQL��DQG�$QGURLG�WDEOHWV�DQG�SKRQHV��

7KLV�FDQ�EH�XVHG�LQ�WKH�OHVVRQ�LQ�D�YDULHW\�RI�ZD\V��GHSHQGLQJ�XSRQ�WKH�JURXS�DQG�RQ�WKH�DYDLODELOLW\�
RI�WHFKQRORJ\� 3RVVLELOLWLHV�LQFOXGH�

x ,Q�WKH�µNLGV¶ VHFWLRQ�

$� 8VLQJ�WKH����R YLHZ�WR�VHH�ZKDW�LW�ORRNV�OLNH�LQVLGH�WKH�VFDQQHU

%� $Q�H[SODQDWLRQ�RI�KRZ�05,�VFDQQLQJ�ZRUNV

&� $�FRPSDULVRQ�RI�WKH�QRLVH�OHYHO�ZLWK�YDULRXV�GRPHVWLF�REMHFWV

'� 6HHLQJ�ZKDW�VFDQV�RI�YDULRXV�REMHFWV�ORRN�OLNH

x ,Q�WKH�µDGXOWV¶ VHFWLRQ�

$� $�YLGHR�DERXW�WKH�VFDQQLQJ�SURFHGXUH�DQG�KRZ�LW�ZRUNV

%� 6DPSOH�05,�VFDQV��VWXGHQWV�FRXOG�EH�DVNHG�WR�LGHQWLI\�WKH�SDUWV�RI�WKH�ERG\�



3OHQDU\ DFWLYLW\

$� 8VLQJ�WKH�6LHPHQV�µ/LIH�ZLWKRXW�67(0¶ UHVRXUFH���*R�WR��
KWWS���ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ�VWXGHQWV�LQWHUDFWLYHV�KWP DQG�FKRRVH�WKH�+HDOWKFDUH�
RSWLRQ���6KRZ�VWXGHQWV�YDULRXV�PHGLFDO�SURFHGXUHV�DQG�DVN�WKHP�WR�UHVSRQG�WR�WKH�TXHVWLRQV�

%� 8VLQJ�WKH�µ,QVLGH�WKH�+XPDQ�%RG\¶ UHVRXUFH���*R�WR��
KWWS���ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ�VWXGHQWV�LQWHUDFWLYHV�KWP DQG�VKRZ�WKH�05,�YLGHR�RI�WKH�
KHDUW�SXPSLQJ�LQ�WKH�&LUFXODWRU\�6\VWHP�VHFWLRQ���$VN�VWXGHQWV�WR�VXJJHVW�ZKDW�LV�KDSSHQLQJ�LQ�
WKH�YLGHR�DQG�ZK\�D�GRFWRU�PLJKW�ILQG�WKLV�XVHIXO�IRU�GLDJQRVLV�

&� 8VLQJ�WKH�µ,QVLGH�WKH�+XPDQ�%RG\¶ UHVRXUFH���*R�WR��
KWWS���ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ�VWXGHQWV�LQWHUDFWLYHV�KWP VKRZ�WKH�05,�YLGHR�RI�WKH�EORRG�
MRXUQH\���'UDZ�DWWHQWLRQ�WR�WKH�JUDSKLF��WRS�ULJKW��WKDW�VKRZV�WKH�VFDQ�SRVLWLRQ�DQG DVN�VWXGHQWV�WR�
LQWHUSUHW�ZKDW�LV�EHLQJ�VKRZQ�DQG�KRZ�WKLV�VKRZV�KRZ�HIIHFWLYH�D�VFDQQHU�LV���'UDZ�RXW�WKDW�LW�LV�
VHFWLRQ�YLHZV�DW�GLIIHUHQW�OHYHOV�± VKRZLQJ�FURVV�VHFWLRQDO�YLHZV�DW�DQ\�OHYHO�UHTXLUHG�



([WHQVLRQ�DFWLYLWLHV

,I�VWXGHQWV�DUH�LQWHUHVWHG�LQ�H[SORULQJ�PRUH�DERXW�LGHDV�UDLVHG�LQ�WKLV�OHVVRQ��WKHUH�LV�D�UDQJH�RI�
DVVHWV�WKH\�FDQ�H[SORUH�IUHHO\�RQOLQH���7KHVH�LQFOXGH�

x ([SORULQJ�LQVLGH�WKH�KXPDQ�ERG\��7KH�+XPDQ�%RG\
KWWS���ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ�VWXGHQWV�LQWHUDFWLYHV�KWP

x )LQGLQJ�RXW�DERXW�WKH�LPSDFW�WKDW�WHFKQRORJ\�KDV�KDG�RQ�PRGHUQ�OLIH��/LIH�ZLWKRXW�67(0
KWWS���ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ�VWXGHQWV�LQWHUDFWLYHV�KWP

x )LQGLQJ�RXW�PRUH�DERXW�UDGLRORJ\��ZZZ�UDGLRORJ\IRUNLGV�FRP

2WKHU�WHDFKLQJ�UHVRXUFHV

,I�\RX¶YH�IRXQG�WKLV�UHVRXUFH�HQJDJLQJ�DQG�XVHIXO�DQG�ZRXOG�OLNH�WR�H[SORUH�RWKHU�PDWHULDOV��JR�WR�WKH�
6LHPHQV�(GXFDWLRQ ZHEVLWH�DW��ZZZ�VLHPHQV�FR�XN�HGXFDWLRQ�HQ���

2WKHU�PDWHULDOV�UHODWLQJ�WR�+HDOWKFDUH�LVVXHV�LQFOXGH�

x 7KH�+XPDQ�%RG\������\HDUV

$�VHULHV�RI�DFWLYLWLHV�WR�HQDEOH�SXSLOV�WR�XQGHUVWDQG�SDUWV�RI�WKH�ERG\�DQG�ZKDW�WKH\�GR�

3DUW���H[SORUHV�WKH�VNHOHWRQ�DQG�PXVFOHV��HQFRXUDJLQJ�SXSLOV�WR�WKLQN�DERXW�KRZ�D�
VNHOHWRQ�GRHV�WKH�GLIIHUHQW�WKLQJV�LW�QHHGV�WR�

3DUW���H[SORUHV�GLJHVWLRQ�DQG�KRZ�WKH�ERG\�JHWV�ZKDW�LW�QHHGV�IURP�IRRG�
3DUW���H[SORUHV�FLUFXODWLRQ�DQG�KRZ�WKLV�V\VWHP�ZRUNV�
$OO�WKUHH�VHFWLRQV�DUH�VXSSRUWHG�E\�WKH ,QVLGH�WKH�+XPDQ�%RG\ LQWHUDFWLYH�OHDUQLQJ�WRRO�

x 1RZ�+HDU�WKLV � ������\HDUV

8QGHUVWDQG�WKH�SURFHVV�RI�KHDULQJ�DQG�WKH�XVH�RI�ORXGQHVV�DQG�IUHTXHQFLHV�WR�FRPSDUH�
VRXQGV�

x 3LFWXUH�7KLV�� ������\HDUV

+HOSV�VWXGHQWV�WR�GHYHORS�D�VHQVH�RI�VFDOH�DQG�SURSRUWLRQ�ZLWK�UHJDUG�WR�PHDVXUHPHQW�RI�
IUHTXHQF\�DQG�XQGHUVWDQG�FRQFHSWV�RI�VRXQG�DQG�XOWUDVRXQG�ZLWK�XVH�RI�D�ZDYH�PRGHO�

x 0HGLFDO�0DJQHWV�:RUNVKRS�� ������\HDUV

+HOS�VWXGHQWV�XQGHUVWDQG�KRZ�HQJLQHHUV�DSSO\�NQRZOHGJH�RI�SK\VLFV�DQG�PDJQHWLFV�WR�
GHYHORS�05,�VFDQQHUV��6WXGHQWV�H[SHULPHQW�ZLWK�PDJQHWV�WR�OHDUQ�DERXW�UHVRQDQFH��DQG�
KRZ�WKLV�NQRZOHGJH�FDQ�EH�DSSOLHG�WR�UHDO�OLIH�VDYLQJ�DSSOLFDWLRQV�

x $�3HHS�,QVLGH�± ������\HDUV

8QGHUVWDQG�KRZ�05,�VFDQQHUV�SURGXFH�LPDJHV��DSSO\�WKHLU�XQGHUVWDQGLQJ�RI�ZDYHV�DQG�
SDUWLFOHV�WR�WKLV�DSSOLFDWLRQ�DQG�GHVFULEH�W\SLFDO�XVHV�RI�05,�LPDJHV�


