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6FKHGXOH
7KXUVGD\��0D\�����(�����&KHPLVWU\��*XQQLQJ�/HPLHX[��&HQWUH
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�����������������������
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�
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$UWKXU�)�7KXUQDX�3URIHVVRU
$VVRFLDWH�&KDLU��(GXFDWLRQDO�'HYHORSPHQW�DQG�3UDFWLFH
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�����������SP�/XQFK�DQG�'LVSOD\V���(�����

������������SP�5HSRUWV�IURP�'LVFXVVLRQ�*URXSV���
������������SP�&RIIHH��(��������
�������������SP�*HQHUDO�GLVFXVVLRQ��&RQFOXVLRQV��DQG�)ROORZ�XS�3ODQQLQJ���

�������SP��$GMRXUQ����



,QWHUQHW
$OO�URRPV�ZLOO�KDYH�ZLUHOHVV�LQWHUQHW�DFFHVV�

Ɣ 8:6��HGXURDP��RU�*XHVW�DFFHVV�

�*RRJOH�'ULYH�XVHG�DV�OLYLQJ�UHFRUG�RI�ZRUNVKRS��XVHG�WR��
��FUHDWH�WKLV�GRFXPHQW�



%UHDN�RXW�*URXSV
���(DFK�EUHDN�RXW�KDV�D�WRSLF�IRU�GLVFXVVLRQ�

���)DFLOLWDWRU�JHWV�GLVFXVVLRQ�JRLQJ��PDLQWDLQ�GLVFXVVLRQ����

���5HFRUGHU�UHFRUGV�WKH�LPSRUWDQW�SRLQWV�DQG�WR�UHSRUW�WKHVH�

EDFN�WR�WKH�JHQHUDO�JURXS��

����+DUULV�:RUNVKRS������6XPPDU\��LQ�*RRJOH�'ULYH�LV�D�

OLYLQJ�UHFRUG�RI�WKH�ZRUNVKRS���KWWS���WLQ\XUO�FRP�O�PZGKY�
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%UHDNRXW�'LVFXVVLRQ�*URXSV��6HVVLRQ�����7KXUVGD\��0D\����������������DP�

7RSLF��:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�VKRXOG
ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

/RFDWLRQ��(����

7RSLF��,QWURGXFWRU\�2UJDQLF�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

/RFDWLRQ��(����

7RSLF��,QWURGXFWRU\�*HQHUDO�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

/RFDWLRQ��:����

7RSLF��%LR�DQDO\WLFDO�FKHPLVWU\��'HWHFWLRQ�DQG�GLDJQRVWLFV /RFDWLRQ��:����

7RSLF��:KHUH�VKRXOG�ZH�LQFRUSRUDWH�LQWHUGLVFLSOLQDU\�FKHPLVWU\" /RFDWLRQ��:����



%UHDNRXW�'LVFXVVLRQ�*URXSV��6HVVLRQ�����7KXUVGD\��0D\�����������DP�������SP

7RSLF��&KHPLVWU\�DQG�6RFLHW\ /RFDWLRQ��(����

7RSLF��&KHPLFDO�%LRORJ\ /RFDWLRQ��(����

7RSLF��,QWHUGLVFLSOLQDU\�/DEV��:KR"�:KDW"�:KHUH"�:KHQ"�
:K\"

/RFDWLRQ��:����

7RSLF��0DWHULDOV�&KHPLVWU\ /RFDWLRQ��:����

7RSLF��3HDUVRQ�(GXFDWLRQ��/HDUQLQJ�&DWDO\WLFV�
0DVWHULQJ&KHPLVWU\�DQG�PRUH

/RFDWLRQ��:����



%UHDNRXW�'LVFXVVLRQ�*URXSV��6HVVLRQ�����)ULGD\��0D\����������������DP���

7RSLF��&KHPLVWU\�DW�WKH�HGJHV /RFDWLRQ��(����

7RSLF��*UHHQ�&KHPLVWU\ /RFDWLRQ��(����

7RSLF��1DQRVFLHQFH /RFDWLRQ��:����

7RSLF��&KHPLVWU\�DQG�(GXFDWLRQ /RFDWLRQ��:����

7RSLF��0F*UDZ�+LOO�5\HUVRQ��6PDUW%RRN��WKH�$GDSWLYH�5HDGLQJ�
([SHULHQFH

/RFDWLRQ��:����



%UHDNRXW�'LVFXVVLRQ�*URXSV��6HVVLRQ�����)ULGD\��0D\�����������������SP�

7RSLF��,QWHUGLVFLSOLQDU\�FKHPLVWU\�DQG�WKH�WUDGLWLRQDO�FXUULFXOXP /RFDWLRQ��(����

7RSLF��0HGLFLQDO�3KDUPDFHXWLFDO�&KHPLVWU\ /RFDWLRQ��(����

7RSLF��(QYLURQPHQWDO�&KHPLVWU\ /RFDWLRQ��:����

7RSLF��&KHPLVWU\�DQG�,QGXVWU\ /RFDWLRQ��:����

7RSLF��5HVRXUFHV�IRU�LQWHUGLVFLSOLQDU\�&KHPLVWU\ /RFDWLRQ��:����



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

&RQQHFWLRQ�RI�FKHPLVWU\�ZLWK�
Ɣ ELRORJ\��SK\VLFV��PDWHULDOV��FRPSXWLQJ�����
Ɣ LWVHOI



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

8%&��,QWHJUDWHG�ODERUDWRU\�SURJUDP
ż VWXGHQWV�VHOI�VHOHFW�ODEV�ZLWKLQ�IUDPHZRUN
ż GHFRXSOHG��VR�VWXGHQWV�KDYH�WR�OHDUQ�DJDLQ��D�

SHGDJRJLFDO�EHQHILW�
ż VWXGHQWV�DGPLW�OHDUQLQJ�EHWWHU�PRUH�LI�WKH\�OHDUQ�LQ�

ODE�ILUVW
ż VWLOO�VLOR
G�E\�GLVFLSOLQH�ZRUNLQJ�RQ�WKLV



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

8%&�6FLHQFH��
ż ���VWXGHQWV
ż GHVLJQHG�DV�D�WRS�VWXGHQW�SURJUDP
ż LQWHJUDWHV�ELRORJ\��FKHPLVWU\��PDWK��SK\VLFV��

FRPSXWHU�VFLHQFH��"""
ż XQGHUO\LQJ�FRQFHSW��³LI�\RX�NQRZ�VRPHWKLQJ�DERXW�D�

ORW�RI�GLIIHUHQW�VFLHQFHV��\RX�DUH�EHWWHU�RI�WKDW�
VRPHRQH�ZKR�LV�KLJKO\�VSHFLDOL]HG�LQ�RQH�DUHD´

ż FDQ�JHW�LQGLYLGXDO�FUHGLW�IRU�FRXUVHV



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

8RI$�6FLHQFH����
ż ��������VWXGHQWV
ż LQWHJUDWHV�ELRORJ\��FKHPLVWU\��PDWK��SK\VLFV��HDV��

SV\FKRORJ\��FRPSXWHU�VFLHQFH��ZULWLQJ
ż KLJK�ULVN�����FUHGLWV��DOO�RU�QRWKLQJ�IRU�WKH�\HDU

Ŷ RQH�JUDGH



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

0DF(ZDQ
ż HQGHDYRUV�WR�LQWHJUDWH�UHDO�ZRUOG�H[DPSOHV
ż



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

1$,7��LQWHUGLVFLSOLQDU\�LQ�WKDW�WKH\�KDYH�WR�
LQWHJUDWH�DSSOLFDWLRQV�WR�GHILQHG�SURJUDPV��

ż DOWHUQDWH�HQHUJ\��PDWHULDOV�VFLHQFH��KHDY\�
HTXLSPHQW��QDQRWHFKRORJ\

ż SURMHFW�EDVHG�FRXUVHV�WKDW�LQWHJUDWH�GLIIHUHQW�
VSHFLDOL]DWLRQV



EHQHILWV
ż EXLOG�LQGHSHQGHQW�OHDUQLQJ�VNLOOV
ż
ż LQFUHDVH�VWXGHQW�PRWLYDWLRQ��UHDO�ZRUOG�FDVH�VWXGLHV�
ż
ż VWXGHQWV�VHH�OLQNV�EHWZHHQ�DOO�RI�VFLHQFHV

Ŷ VDPH�FRQFHSWV��GLIIHUHQW�FRQWH[WV
ż
ż OLQN�WR�FXUUHQW�UHVHDUFK�WUHQGV
ż

����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"



EHQHILWV
ż JHWWLQJ�VWXGHQW�EX\�LQ�LV�FULWLFDO

Ŷ PLOHVWRQHV�DUH�JRRG
ż
ż WHDPZRUN�VNLOOV�ZLWK�LQWHUGLVFLSOLQDU\�SURMHFWV
ż
ż KHOSV�VFLHQFH�SURJUHVV
ż

����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

FKDOOHQJHV��VROXWLRQV��"�
ż VWXGHQWV�DUH�OLPLWHG�E\�H[LVWLQJ�NQRZOHGJH
ż LQVWUXFWRUV�DUH�OLPLWHG�E\�WUDLQLQJ
ż
ż WHDP�WHDFKLQJ��ZLWKLQ�DQG�EH\RQG�GHSW�
ż
ż ILUVW�\HDU�VWXGHQWV�KDYH�EURDG�VSHFWUXP�RI�LQWHUHVWV
ż



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

FKDOOHQJHV��DQG�VROXWLRQV�
ż LGHD��OHVV�VWUXFWXUHG�SURJUDP�WKDW�DOORZV�VWXGHQWV�WR�

EXLOG�WKHLU�RZQ�LQWHUGLVFLSOLQDU\�SURJUDPV
ż
ż VWXGHQWV�KDYH�JUHDWHU�IRFXVHG�LQWHUHVW�LQ�VHQLRU�

FRXUVH
ż
ż 4��ZKDW�NQRZOHGJH�VKRXOG�D�SHUVRQ�ZLWK�D�FKHPLVWU\�

GHJUHH�KDYH"
Ŷ SURIHVVLRQDO�FKHPLVW�GHVLJQDWLRQ



����:KDW�LV�LQWHUGLVFLSOLQDU\�FKHPLVWU\"�$QG�ZK\�
VKRXOG�ZH�WU\�LQFRUSRUDWH�LW�LQWR�RXU�FXUULFXOXP"

+HOSLQJ�HDFK�RWKHU
ż VKDULQJ�ODERUDWRU\�H[HUFLVHV
ż VKDULQJ�H[DPSOHV



����,QWURGXFWRU\�2UJDQLF�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

,QWHUGLVFLSOLQDULW\��7RSLFV"
�%LRFKHPLVWU\�SKDUPD
�1DQR�DQG�PDWHULDOV
�(QYLURQPHQWDO��³JUHHQ�FKHPLVWU\´��IRRG�VDIHW\
�(QJLQHHULQJ

0DNLQJ�URRP�IRU�QHZ�FRQWHQW�LQ�,QWUR�FRXUVHV�OHFWXUH�
³7\UDQQ\�RI�WKH�FXUULFXOXP´
³+DQG�RII´�RU�OLQNLQJ�RI�FRXUVHV�DQG�WRSLFV



����,QWURGXFWRU\�2UJDQLF�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

/DERUDWRULHV���IRFXV�RQ�WHFKQLTXHV"
'HVLJQLQJ�H[SHULPHQWV�IRU�OHDUQLQJ��UHGXFH�HPSKDVLV�RQ�
URWH�SURFHGXUHV"�GHDOLQJ�ZLWK�³FRQWUROOHG�FKDRV´
3URFHVV�FKHPLVWU\��³JUHHQLQJ´�D�ODE
&RPELQDWRULDO�ODEV�IRU�OLPLWLQJ�LQ�ODE�FKDRV��LQWURGXFH�
V\VWHPDWLF�SUREOHP�VROYLQJ



����,QWURGXFWRU\�*HQHUDO�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

3UHVHQW��%ULDQ�5HPSHOʠ��/HV�5DZOXN��)UDQFHV�6XWKHUODQG��.LQ�:RQJ��&LQG\�6OXSVN\��'DQLHOOH�9DOOHH��6KXDL�6XQ��
6DUDK�3DUNH��&KULVWLH�0F'HUPRWW��*OHQ�5��/RSSQRZ��/LRXGPLOD�%DGDORYD��$OH[�%URZQ��1RUPDQ�*HH��5DWPLU�'HUGD�

6&,�����#�8RI$�DOO�FRXUVHV�VWXGHQWV�WRJHWKHU���(DV\�WR�ILQG�LQWHUGLVFLSOLQDU\�FRQQHFWLRQV�ZKHQ�EDFNJURXQG�RI�VWXGHQWV�
NQRZQ���&DQ�RU�FDQQRW�EH�GLIILFXOW�WR�EULQJ�LQ�LQWHUGLVF��H[DPSOHV�ZKHQ�VWXGHQW�EDFNJURXQGV�QRW�NQRZQ���'LIIHUHQW�
LQVWUXFWRUV�IRU�GLIIHUHQW�LQVWUXFWRUV���0\�SXSS\�VPLOHV�ZLWK�KLV�WDLO���/DEV�DUH�ERWK�GLVFLSOLQDU\�DQG�LQWHU�GLVFLSOLQDU\��
ZHLJKWLQJ�LV�D�GLIILFXOW�SURFHVV�WR�VHSDUDWH�LQWR�GLVFLSOLQHV���/DEV�LQ�6&,�����WHDFK�ERWK�FKHPLVWU\�VNLOOV�DV�ZHOO�DV�
LQWHUGLVFLSOLQDU\�ZD\V�RI�WKLQNLQJ���+DG�WR�EH�DSSURYHG�E\�DOO�6FLHQFH�GHSDUWPHQWV�

.LQJ¶V�VPDOOHU�DOORZV�PRUH�IOH[LELOLW\���,QVWUXFWRUV�FDQ�GR�RQH�RII�OHFWXUHV�LQ�GLIIHUHQW�FODVVHV���&DQ�GR�VPDOO�SURMHFWV�LQ�
UHJXODU�FODVVHV��VLQFH�VPDOOHU�WKDQ�DW�ELJJHU�8QLY�3RO\WHFKQLFV�&ROOHJHV�

*HQ�&KHP�IRU�FLWL]HQV�RU�IRU�PDMRUV"��.LQJV�H[DPSOHV�DUH�EURDG��EXW�SUH�UHT�FUHGLW�QHHGV�WR�EH�PHW���+DV�D�FKHPLVWU\�
FRXUVH�IRU�QRQ�PDMRUV��QRW�D�3OXWR�FRXUVH��EXW�WDXJKW�ZLWK�D�GLIIHUHQW�SKLORVRSK\����WHUP��FDQQRW�WUDQVLWLRQ�WR�PDMRUV����
8RI$�QRW�DFWLYHO\�GLVFXVVLQJ�D�QRQ�PDMRUV�FKHP�FRXUVH��EXW�RWKHU�6FLHQFH�GHSDUWPHQWV�JRLQJ�WKDW�ZD\��VR�ZH�PLJKW�
WRR���$XJXVWDQD�FDPSXV���DOVR�OLEHUDO�DUWV�DQG�PD\�GHYHORS�D�QRQ�PDMRUV�FRPSRQHQW�LQ�D�PRUH�PRGXODU�VWUXFWXUH�

%&�VFKRROV�QHHG�WR�IROORZ�8%&¶V�FXUULFXOXP�OHDG�

6KRXOG�ZH�VKRZ�LQWHUIDFHV�LQ��VW�\HDU"��,I�VR��ZKDW�JRHV"���$XJXVWDQD�FDPSXV�FRXUVHV�UXQ�LQ�ORFN�VWHS�ZLWK�PDLQ�
FDPSXV�IRU�WUDQVIHUDELOLW\���1R�RUJDQLF�LQ��VW�\HDU�DW�8RI$��EXW�LV�LQ�.LQJV�DQG�758���+DUG�WR�NQRZ�ZKHQ�WRSLFV�DUH�
FRYHUHG�LQ�RWKHU��VW�\HDU�GLVFLSOLQDU\�FRXUVHV��VR�KDUG�WR�FRRUGLQDWH�WRSLFV���&RXOG�SDLU�FRXUVHV�EHWZHHQ�GLVFLSOLQHV�



����,QWURGXFWRU\�*HQHUDO�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

6WXGHQWV�WHQG�WR�LGHQWLI\�ZLWK�RQH�GHSDUWPHQW�DQG�FDQ�EH�UHVLVWDQW�WR�LQWHUGLVFLSOLQDU\�FRQWHQW�LQ�D�GLVFLSOLQDU\�FRXUVH���
7HDFKHU�VD\V�P\�QRVH�ZRXOGQ¶W�EOHHG�LI�,�NHSW�P\�ILQJHUV�RXW�RI�LW���
3UHVVXUH�IRU�FRQWHQW"��'R�ZH�KDYH�WR�WHDFK�HYHU\WKLQJ"��&KDOOHQJLQJ�WR�VHH�GHSDUWPHQW�DV�D�ZKROH��HDVLHU�WR�VHH�
LQGLYLGXDO�FRXUVHV���'RQ¶W�NQRZ�KRZ�SUH�UHTV�DUH�UHDOO\�WLHG�WR�FRQWHQW�LQ�VXEVHTXHQW�RU�SUHYLRXV�FRXUVHV�XQOHVV�VDPH�
SHUVRQ�WHDFKHV�LW���6DPH�IRU�ODE���GLVFRQQHFW�EHWZHHQ�ZKDW�FRXUVH�LQVWUXFWRUV�DQG�ODE�FRRUGLQDWRUV�WHDFK���/HDGV�WR�
UHGXQGDQFLHV�DQG�KROHV���&DQ�UHGXFH�WHDFKLQJ�WLPH��DV�ORQJ�DV�RXWFRPHV��SHGDJRJ\�DQG�DVVHVVPHQWV�FOHDU�DQG�
DOLJQHG�

6WXGHQWV�H[SHFW�PDWHULDO�LQ�ODE�DW�VDPH�WLPH�DV�OHFWXUH�PDWHULDO��RU�EHIRUH��.LQJV��8RI$����2QOLQH�FRPSRQHQWV�FDQ�
PLWLJDWH�WKLV��DV�ZHOO�DV�FOHDU�H[SHFWDWLRQV�DERXW�ZKDW�WKH�ODE�H[SHULHQFH�VKRXOG�EH�DQG�ZLOO�EH���6WXGHQWV�DUH�JUDGH�
PRWLYDWHG���&DQ�WKLQN�DERXW�XVLQJ�GLVFRYHU\�ODEV�WR�DGGUHVV�WKH�WLPLQJ�SUREOHP�

,QWHUGLVFLSOLQDU\�ZRUN�FDQ�EH�EURXJKW�LQ�E\�SURMHFWV��UDWKHU�WKDQ�WKURXJK�FODVVURRP�WHDFKLQJ���.LQJV�KDV�GRQH�IRU�RYHU�
���\HDUV��VWXGHQWV�JR�RXW�LQWR�FRPPXQLW\�WR�FROOHFW�GDWD���'R�D�IRUPDO�SDSHU�ZULWH�XS�DQG�ZRUN�GRQH�LQ�ODE��VWXGHQW�
GLUHFWHG�EXW�PHQWRUHG�E\�ODE�FRRUGLQDWRU��XVH�JURFHU\�VWRUH�FKHPLFDOV��VRPH�SURMHFWV�LQFOXGH��DLU�SROOXWLRQ�
PHDVXUHPHQWV��-HOO�2�FKHPLVWU\��*&�06�PHDVXUHPHQWV��VWXGHQWV�JHW�DFFHVV�WR�LQVWUXPHQWDWLRQ�EXW�QRW�XVH���7RR�KDUG�
IRU�JUDG�VWXGHQWV�WR�PHQWRU�DW�8RI$�LQ��VW�\HDU���8RI$�KDV��QG�\HDU�UHVHDUFK�FRXUVH�



����,QWURGXFWRU\�*HQHUDO�&KHPLVWU\��,V�WKHUH�D�SODFH�IRU�
LQWHUGLVFLSOLQDULW\"�,I�VR��KRZ"

,I�\RX�FRXOG�UHGXFH�FRQWHQW��ZKDW�ZRXOG�\RX�WDON�DERXW"���'R�\RX�HPSKDVL]H�WKH�LQWHUIDFH�RU�GR�\RX�LQWHJUDWH�
RUJDQLFDOO\�LQWR�FRQWHQW"��6&,�������3URILOH�RI�DQ�([SHUW�SURMHFW��FDQ�IOLS�DQG�EULQJ�H[SHUW�LQWR�JURXS���8%&2�´:KDW�LV�
OLIH"´�FRXUVH�ZLWK�JXHVW�OHFWXUHUV���*RRG�IRU�VWXGHQWV���*RRG�WR�EULQJ�LQ�FXUUHQW�UHVHDUFK���3UREOHPV��ODEV�DQG�SURMHFWV�
DUH�QDWXUDO�ZD\V�WR�EULQJ�LQ�WKLV�PRUH�LQWHUGLVFLSOLQDU\�ZD\V�RI�WKLQNLQJ���3UREOHPV�RQ�H[DPV�FDQ�EH�WKH�VDPH�ZD\���,�
ORYH�&KHPLVWU\���6WRU\�EDVHG�DSSURDFK��ULFK�FRQWH[WV��DW�.LQJ¶V�WR�LQWURGXFH�EDFNJURXQG�DQG�FRQWH[W�IRU�D�SDUWLFXODU�
FRQFHSW��XVXDOO\�ELJ�SURMHFW�

&RQFOXGLQJ�VWDWHPHQW���:KDW�GR�<28�WKLQN"



����%LR�DQDO\WLFDO�FKHPLVWU\��'HWHFWLRQ�DQG�GLDJQRVWLFV
1DQR�VFLHQFH�FODVV��8�&DOJDU\��RQ�DSSOLF�RI�QDQR�VFLHQFH�LQ�PHGLFLQH�
�FDSVWRQH�GHVLJQ�D�QRYHO�QDQR�ELRVHQVRU���
1DQR�������UHVHDUFK�ODE�FRXUVH��SDLUV�
��FKDOOHQJH�RI�GLIIHUHQFH�EDFNJURXQG
,V�QHHG�IRU�SULRU�NQRZOHGJH�GLIIHUHQW�WKDQ�WKH�UHDO�ZRUOG"
&RVW�RI�ODEV�SURKLELWLYH���YLGHRV�FDQ�GHPRQVWUDWH�VRPH�WHFKQLTXHV��EXW�
GRHV�QRW�UHSODFH�KDQGV�RQ�H[SHULHQFH
6DQGER[�ODE�RQ�SDSHU�PLFURIOXLGLFV��.LQJ¶V�XVH�ZZZ�PI���RUJ����'RQ�
,QJYHU��+DUYDUG�0HGLFDO��RYHUKHDG�DQG�SULQWHU�PLFURIOXLGLFV��&KXFN�
+HQU\��&RORUDGR��SDSHU�DQG�SDUDILOP
%LRDQDO\WLFDO�FRXUVHV�8$OEHUWD�E\�5REHUW�&DPSEHOO���FRYHUV�ELR�EDVLFV��
:HVWHUQ�EORW
�

http://www.mf20.org/


����%LR�DQDO\WLFDO�FKHPLVWU\��'HWHFWLRQ�DQG�GLDJQRVWLFV

:K\�ELR�DQDO\WLFDO"
�PRVW�LQWHUHVWLQJ�DSSOLFDWLRQ�RI�DQDO\WLFDO
� EULGJH�EHWZHHQ�FKHPLVWU\�DQG�ELRORJLFDO
� 0HG�/DE�GRHV�QRW�KDYH�WKH�LQVWUXPHQWDWLRQ�RI�DQDO�FKHP

:KDW�LV�RYHUODS�ZLWK�ELRFKHP��PHG�ODE��RWKHU�SURJUDPV"
:KR�VKRXOG�WHDFK�ELR�DQDO\WLFDO�FKHPLVWU\"
8VH�ELR�LQVSLUHG�H[DPSOHV�
%DODQFH�FRQWHQW�YV��GRLQJ�YV��H[SORULQJ
3UHVHQWDWLRQ�RU�WHDFK�OHFWXUH
7$�HYDOXDWLRQ�RI�VWXGHQW�FRQGXFW�LV�D�ODE�JUDGH



����:KHUH�VKRXOG�ZH�LQFRUSRUDWH�LQWHUGLVFLSOLQDU\�
FKHPLVWU\"

RQH�SDUWLFLSDQW«�QR�GLVFXVVLRQ�DOWKRXJK�����HQGHG�XS�GHDOLQJ�ZLWK�VRPH�RI�
WKHVH�LVVXHV�



����&KHPLVWU\�DQG�6RFLHW\

6FLHQFH�DQG�VRFLHW\�FRXUVHV
ż 6)8��EUHDGWK�FRXUVHV�IRU�QRQ�FKHPLVWV

Ŷ FKHPLVWU\�LQ�\RXU�KRPH�DQG�ZRUN�HQYLURQPHQW
Ŷ VFLHQFH�WHFKQRORJ\�DQG�VRFLHW\

ż 8RI$
Ŷ VFLHQFH�FLWL]HQVKLS�FRXUVH��VFLHQFH�RSWLRQ�
Ŷ VFLHQFH�WHFKQRORJ\�DQG�VRFLHW\��DUWV�RSWLRQ�



����&KHPLVWU\�DQG�6RFLHW\

6FLHQFH�DQG�VRFLHW\�FRXUVHV
ż 8%&��PXOWLPLQRU�VFLHQFH�SURJUDP

Ŷ FRPPXQLFDWLQJ�VFLHQFH
Ŷ FRPPXQLFDWLQJ�FKHPLVWU\
Ŷ JOREDO�FKDOOHQJHV�DQG�FDVH�VWXGLHV

Ɣ SRSXODU�EHFDXVH�UHZDUGLQJ�
ż



����&KHPLVWU\�DQG�6RFLHW\

6FLHQFH�DQG�VRFLHW\�FRXUVHV
ż 2WKHUV

Ŷ 8WDK��VH[��GUXJV��DQG�RUJDQLF�FKHPLVWU\
Ŷ



����&KHPLVWU\�DQG�6RFLHW\

:K\�DUH�WKHVH�FRXUVHV�QRW�IRU�FKHPLVWV"
ż WKH�SHUFHSWLRQ�LV�WKDW�WKLV�LV�WKH�RQO\�ZD\�

WR�LQWHUHVW�QRQ�PDMRUV�
ż VRPH�SURJUDPV�UHTXLUH�VRFLHW\�UHODWHG�FRXUVHV
ż SRVVLEOH�ELPRGDO�GLVWULEXWLRQ�EHFDXVH�RI�EDFNJURXQG�

NQRZOHGJH
Ŷ FDVH�VWXG\�PRGHO�PLJKW�UHVROYH
Ŷ GLIIHUHQW�H[SHFWDWLRQV�IRU�GLIIHUHQW�VWXGHQWV
Ŷ VWXGHQWV�ILQG�GLIIHUHQW�DVSHFWV�GLIIHUHQW



����&KHPLVWU\�DQG�6RFLHW\

6KDULQJ�UHVRXUFHV
ż /RQ�&DSD

Ŷ QHWZRUNV�DOO�LQVWLWXWLRQV�WRJHWKHU���
Ŷ LQVWUXFWRUV�FDQ�VKDUH�PDWHULDO�EHWZHHQ�

LQVWLWXWLRQV
ż



����&KHPLVWU\�DQG�6RFLHW\

,GHDV
ż ZULWLQJ�LQWHQVLYH 6)8��7RURQWR��7UXPDQ8
ż VRFLHW\�LQWHQVLYH
ż BBBBBB�LQWHQVLYH
ż



����&KHPLVWU\�DQG�6RFLHW\

&KDOOHQJHV
ż GLYHUVH�LQWHUHVWV�RI�VWXGHQWV
ż ,%�	�$3�VWXGHQWV�VWUXJJOH�LI�WDNH�ILUVW�\HDU�RU�LI�SDVV�

ILUVW�\HDU
ż



����&KHPLVWU\�DQG�6RFLHW\

%H\RQG�VWXGHQWV�«�VFLHQFH�DQG�VRFLHW\
ż VKRXOG�ZH�EH�HGXFDWLQJ�WKH�SXEOLF"�KRZ"
ż WKH�SXEOLF�OHDUQV�GLIIHUHQWO\�WKDQ�VWXGHQWV

Ŷ IRFXVHG�LQWHUHVW
Ŷ OHDUQLQJ�E\�DVVRFLDWLRQ��IULHQGV�VKDUH�WKHLU�

LQWHUHVWV�
ż



����&KHPLVWU\�DQG�6RFLHW\

%H\RQG�VWXGHQWV�«�VFLHQFH�DQG�VRFLHW\
ż +RZ�FDQ�ZH�VXSSOHPHQW�SXEOLF�NQRZOHGJH"

Ŷ QRW�IURP�IRUPDO�FRXUVHV�RU�022&V
Ŷ 5R\DO�6RFLHW\�OHFWXUHV��LPSOHPHQW�LQ�&DQDGD�

Ɣ 1HUG�1LJKW�LQ�(GPRQWRQ
Ŷ 3KLORVRSKHU¶V�&DIH��&DIH�&,&
Ŷ (GPRQWRQ�OLIH�ORQJ�OHDUQLQJ�DVVRFLDWLRQ
Ŷ ��PLQXWH�WKHVLV



����&KHPLFDO�%LRORJ\
�6XE�GLVFLSOLQH�RU�'LYLVLRQ"�7KLV�LV�D�PDWXUH�ILHOG��ZLWK�PDQ\�DFWLYH�UHVHDUFKHUV��VKRXOGQ¶W�
ZH�KDYH�LQWURGXFWRU\�FRXUVHV"�$UH�ZH�PLVVLQJ�VWXGHQWV�WKDW�ZDQW�WR�ZRUN�LQ�WKLV�DUHD"
�,QWURGXFHG�DV�SDUW�RI�2UJDQLF��VSHFLDO�WRSLFV�
�7RSLFV�WKDW�FRXOG�EH�WDXJKW�

FKHPLFDO�JHQHWLFV�
'1$�51$�V\QWKHVLV�	�VHTXHQFLQJ
3URWHLQ�SHSWLGH�V\QWKHVLV
1RQ�ULERVRPDO�V\QWKHVLV
(Q]\PRORJ\��SURWHLQ�HQJLQHHULQJ
&HOO�ELRORJ\��PHWDEROLF�ODEHOLQJ
6\VWHPV�ELRORJ\�	�6\QWKHWLF�ELRORJ\
*O\FRPLFV



����,QWHUGLVFLSOLQDU\�/DEV

0LFKLJDQ
�����&XUULFXOXP�FKDQJH�LQYROYLQJ�FUHDWLRQ�RI�LQWHUGLVFLSOLQDU\�ODERUDWRULHV���
0RVWO\��UG�\HDU�VWXGHQWV�WDNH�WKHVH�ODEV�EXW�VRPH��QG�\HDU�VWXGHQWV���7ZR�IRXU�
KRXU�SHULRGV�VSHQW�LQ�WKHVH�ODEV�

1$,7
6RPH�LQWHUGLVFLSOLQDU\�SURMHFWV���6WXGHQWV�WKDW�GR�WKHVH�SURMHFWV�KDYH�VRPH�
IRXQGDWLRQDO�FRXUVHV�EHIRUH�DWWHPSWLQJ�LQWHUGLVFLSOLQDU\�SURMHFWV�



8%&

Ɣ �QG�\HDU�SK\VLFDO�DQDO\WLFDO�ODERUDWRULHV���QG�\HDU�RUJDQLF�LQRUJDQLF�
V\QWKHVLV�ODEV�

Ɣ �UG�\HDU�LQWHJUDWHG�ODEV��IRXU�FRUH�GLVFLSOLQHV���LQWHJUDWHG�ODEV�
Ɣ �WK�\HDU�LQWHJUDWHG�ODEV��%HVW�VWXGHQWV�DUH�H[SHFWHG�WR�GR�WKHVLV�SURMHFWV



$UWKXU�0DU¶V��8RI$��GHPR
$UWKXU�KDG�DQ�LQWHUHVWLQJ�GHPR�DERXW�XVLQJ�D�WKHUPRHOHFWULF�PDWHULDO�WR�SRZHU�
D�IDQ���7KLV�GHPR�ZRXOG�UHTXLUH�VWXGHQWV�WR�GLVFXVV�FKHPLVWU\��SK\VLFV��PDWK��
HQJLQHHULQJ���

2QH�TXHVWLRQ��DW�ZKDW�OHYHO�FDQ�\RX�XVH�WKHVH�GHPRV"

.LQJV�8QLYHUVLW\

6HH�EHORZ



:KHQ�LV�D�JRRG�WLPH�WR�KDYH�LQWHUGLVFLSOLQDU\�ODEV"

�

Ɣ .LQJ¶V�XQLYHUVLW\�VWDUWV�DW�WKH�ILUVW�\HDU�OHYHO���QG�WHUP����6WXGHQWV�VHOI�
UHSRUW�WKLV�DV�D�PHPRUDEOH�EXW�GDXQWLQJ�H[SHULHQFH���6WXGHQWV�DUH�DEOH�WR�
SLFN�D�SURMHFW�DQG�WDNH�LW�LQ�D�GLUHFWLRQ�RI�WKHLU�LQWHUHVW��2QH�RI�WKH�
FKDOOHQJHV�LV�WKDW�VWXGHQWV�QHHG�WR�EH�UHPLQGHG�WKDW�WKH�SURMHFW�LV�DERXW�
&+(0,675<�UDWKHU�WKDQ�DSSOLFDWLRQV��86(6����6WXGHQWV�QHHG�WR�ZULWH�D�-��
&KHP��(G��SDSHU��7KLV�H[SHULHQFH�PD\�EH�KHOSIXO�LQ�WKH��WK�\HDU�WKHVLV�
SURMHFW�

Ɣ 2WKHU�LQVWLWXWLRQV�VDLG�WKDW�LW�PD\�EH�D�FKDOOHQJH�WR�ZULWH�LQWHUGLVFLSOLQDU\�
ODEV�WKDW�DW�WKH�ILUVW�\HDU�OHYHO��



:K\�GHVLJQ�LQWHUGLVFLSOLQDU\�ODEV"
Ɣ 'R�VRPHWKLQJ�WKDW�KDV�PRUH�PHDQLQJ�DQG�DSSOLFDWLRQV�IRU�VWXGHQWV
Ɣ ([SRVH�VWXGHQWV�WR�QHZ�H[SHULPHQWDO�RU�FKDUDFWHUL]DWLRQ�WHFKQLTXHV�WKDW�

DUH�QRW�ILQG�LQ�WUDGLWLRQDO�GLVFLSOLQHV��;36��;5'��6(0��HQ]\PH�NLQHWLFV�
Ɣ 7R�H[SRVH�VWXGHQWV�WR�UHDO�OLIH��UHVHDUFK�OLNH�H[SHULHQFH���)RU�H[DPSOH��

PDNH�DQ�2/('�ZLOO�UHTXLUH��
V\QWKHVL]H�OLJDQG���ĺ�PDNH�RUJDQRPHWDOOLF�FRPSRXQG��ĺ�XVH�VXFK�FRPSRXQG�
WR�PDNH�DQ�2/('��



:KDW�DUH�WKH�FKDOOHQJHV�RI�FUHDWLQJ�LQWHUGLVFLSOLQDU\�
ODEV"

Ɣ &RRSHUDWLRQ���:LWKLQ�GHSDUWPHQW��ZLWKLQ�IDFXOW\��ZLWKLQ�XQLYHUVLW\���0RVWO\�LQ�
WKH�IRUP�RI�SURYLGLQJ�H[SHUWLVH�IRU�FRQWHQW�DQG�RU�ODERUDWRU\�GHYHORSPHQW�

Ɣ ,QVWUXFWRUV�DUH�KHVLWDQW�WR�WHDFK�LQWHUGLVFLSOLQDU\�ODEV���,QVWUXFWRUV�ZLWK�
EUHDGWK�RI�NQRZOHGJH�LV�D�PXVW�

Ɣ /RJLVWLF�LVVXHV��7$�WUDLQLQJ���PDNLQJ�VXUH�WHDFKLQJ�VWDII�LV�XS�WR�GDWH���
6RPH�7$V�PD\�QRW�EH�LQWHUHVWHG�LQ�LQYHVWLQJ�LQWR�WHDFKLQJ�LQWHUGLVFLSOLQDU\�
ODEV���2WKHU�7$V�PD\�DOUHDG\�KDYH�WKH�H[SHUWLVH�LI�WKH\�DUH�ZRUNLQJ�LQ�
LQWHUGLVFLSOLQDU\�ILHOGV�
R���%HQHILFLDO�IRU�WKH�7$�WR�OHDUQ�DERXW�GLIIHUHQW�ILHOGV�RI�FKHPLVWU\�



$UH�QHZ�7$V�DQG�JUDGXDWHV�EHWWHU�WUDLQHG�WR�WHDFK�
LQWHUGLVFLSOLQDU\�FRXUVHV"

,I�JUDGXDWH�VWXGHQW�LV�DOUHDG\�LQ�DQ�LQWHUGLVFLSOLQDU\�ILHOG��7$V�IHHO�ZHOO�
HTXLSSHG�WR�WHDFK�WKHVH�W\SH�RI�FRXUVHV�



�����0DWHULDOV�&KHPLVWU\

0DWHULDOV�FKHPLVWV�MRLQHG�WKH�GLVFXVVLRQ�LQ�����
,QWHUGLVFLSOLQDU\�ODEV



����3HDUVRQ�(GXFDWLRQ��/HDUQLQJ�&DWDO\WLFV��
0DVWHULQJ&KHPLVWU\�DQG�PRUH

WKDQNV�WR�3HDUVRQ�IRU�WKH�GLVFXVVLRQV��,I�\RX�
KDYH�TXHVWLRQV��SOHDVH�FRQWDFW�WKH�3HDUVRQ�
UHSUHVHQWDWLYH��VHH�6OLGH���



����&KHPLVWU\�DW�WKH�HGJHV

ZKDW�GRHV�LW�PHDQ"�FKHPLVWU\�WR�QRQ�FKHPLVWV
H[DPSOH�IURP�6)8��GULYHQ�E\�XQLYHUVLW\�UHTXLUHPHQW�
Ɣ EUHDGWK�UHTXLUHPHQW��QRQ�VFLHQFH�VWXGHQWV��EDVLF�FKHPLFDO�OLWHUDF\
Ɣ VXUYH\���IRRG��SRO\PHUV��DWPRVSKHULF�FKHP��HQHUJ\��³FKHPLFDO�IUHH´

8R$��8%&���QR�HTXLYDOHQW�IRU�QRQ�VFLHQFH�VWXGHQWV
Ɣ GULYHQ�E\�IXQGLQJ��RU�ODFN�WKHUHRI�"
Ɣ SHGDJRJLFDO�LPSHUDWLYH�LV�VWURQJ��XQLYHUVLW\�LQYHVWPHQW�LV�QRW

&UHDWHV�QHZ�SHUVSHFWLYHV�IRU�WKH�VWXGHQWV�DQG�WKH�IDFXOW\
Ɣ RSWLRQV�DUH�W\SLFDOO\�DYDLODEOH�IRU�QRQ�FKHP�VFLHQFH�VWXGHQWV
Ɣ LV�WKDW�QRW�DOVR�JRRG�IRU�FKHPLVWU\�VWXGHQWV"��FKHP�VWXGHQWV�RIWHQ�SUHYHQWHG�IURP�WDNLQJ�
Ɣ HQJLQHHULQJ���UHTXLUHG�FRXUVHV�RQ�FRQQHFWLRQ�WR�VRFLHW\

:DWHUORR���SURJUDP�LQ�NQRZOHGJH�LQWHJUDWLRQ��UHPRYHV�SUH�UHTV�



����&KHPLVWU\�DW�WKH�HGJHV�RQ�D�SUHFLSLFH

UHTXLUHPHQW�IRU�HWKLFV�DQG�EHVW�SUDFWLFHV"
Ɣ 8RI$���GLVFXVVLRQV�DW�IDFXOW\�OHYHO��DYDLODEOH�IRU�JUDG�VWXGHQWV�
Ɣ 8%&���QHZ�KRQRXUV�FKHP�FRXUVHV��³UHVHDUFK�GHYHORSPHQW´�
Ɣ 6)8���QHZ�UHSRVLWRU\�RI�DFDGHPLF�LQWHJULW\�TXHVWLRQV��LQ�FODVV�YHULILFDWLRQ�
Ɣ 1$,7���PHWKRG�YDOLGDWLRQ�LQ�LQGXVWU\�LV�YHU\�LPSRUWDQW
Ɣ FXUUHQW�DSSURDFK��ZRUNVKRSV��GRQ¶W�ZRUN"
Ɣ GDWD�YHULILFDWLRQ�LQ�ODE�FRXUVHV"��7$�UHVRXUFHV��VWXGHQW�FURVV�FKHFNLQJ�
'LVFXVVHG�SRRU�VFLHQFH�VWXGHQW�ZULWLQJ�VNLOOV�
Ɣ LQWHUDFWLRQV�EHWZHHQ�VFLHQFH�DQG�DUWV�VWXGHQWV�FDQ�KHOS
Ɣ 5R\�KDV�D�ERRN�IRU�WKDW



����*UHHQ�&KHPLVWU\

Ɣ :K\"
ż :DVWH�UHGXFWLRQ
ż WHDFKLQJ�LGHDV�H[SHULPHQWV
ż WR�FRXQWHU�SXVKEDFN�IURP�IDFXOW\�FROOHDJXHV�WKDW�JUHHQ�FKHP�LV�D�

³VRFLDO�PRYHPHQW´
Ɣ :KHQ"

ż XSSHU�RU�ORZHU�OHYHO�FRXUVHV"
Ŷ QHHG�WR�WHDFK�³WUDGLWLRQDO´�WHFKQLTXHV
Ŷ VRPH�FODVVHV�RI�WHFKQLTXHV�DUH�EURDG���FDQ�ZH�PRYH�DZD\�IURP�

KD]DUGRXV�PDWHULDOV
Ŷ &KDQJH�VWXGHQW�PHQWDOLW\���VWDUW�LQWURGXFLQJ�LGHDV�ULJKW�DZD\�LQ�

ILUVW�\HDU���KDYH�VWXGHQWV�³DXGLW´�ODEV�WKH\�SHUIRUP�WR�DVVHVV�KRZ�
JUHHQ�WKH\�DUH�



����*UHHQ�&KHPLVWU\
Ɣ +RZ"

ż ,QWURGXFH�FRQFHSWV�HDUO\�´DXGLW´�FRQYHQWLRQDO�SURFHGXUHV
ż LQFRUSRUDWH�VSHFLILF�JUHHQ�FKHPLVWU\�H[SHULPHQWV�QHDU�HQG�RI�FRXUVH�

RQFH�WUDGLWLRQDO�WHFKQLTXHV�DUH�HVWDEOLVKHG
ż SRVVLEOH�³JUHHQLQJ´�RI�H[LVWLQJ�WHFKQLTXHV�H�J��VHSDUDWLRQV�VROYHQWV�
ż )LHOG�WULSV��ODQG�ILOO��FRPSRVWLQJ�IDFLOLW\��2OGV�FROOHJH�ELRGLHVHO�IDFLOLW\�
ż &DVH�VWXGLHV��WUDQVSDUHQW�FRPSRVWDEOH�EDJV�IRU�ZDVWH�

Ɣ :KDW"��)LUVW�KDQG�H[SHULHQFHV�RI�SDUWLFLSDQWV�
ż GU\�LFH�WR�H[WUDFW�QDWXUDO�SURGXFWV��QXWPHJ��FORYHV��FLWUXV�SHHO�

Ŷ WRR�PXFK�SODVWLF�ZDVWH
ż PLFURZDYH�WR�DVVLVW�UHDFWLRQV

Ŷ FDSLWDO�LQYHVWPHQW�UHTXLUHG��3RVVLEO\�YHU\�XVHIXO�
ż 6X]XNL�0L\DUXUD�FURVV�FRXSOLQJ�LQ�ZDWHU

Ŷ ZRUNHG�YHU\�ZHOO�ZLWK��UHTXLUHV�PRUH�WKDQ�RQH�ODE�SHULRG



�����1DQRVFLHQFH
�%LRORJ\��SK\VLFV��FKHPLVWU\��HQJLQHHULQJ
�5HTXLUHV�PDQ\�GLIIHUHQW�VNLOOV�
V\QWKHVLV��PDWHULDOV��SURJUDPPLQJ��FKDUDFWHUL]DWLRQ��$)0��6(0��
HOLSVRP���OLWKRJUDSK\�
:KHUH�LV�WUDLQLQJ�FRPLQJ�IURP"
�*UDG�VFKRRO��KDQGV�RQ�LQ�WKH�JURXS
�8QGHUJUDG���������OHYHO�FRXUVHV��8RI$�����������OHYHO�FRXUVHV�
DQG�ODEV��PDWHULDOV���DW�8%&��1$,7�KDV�QDQRWHFKQRORJLVW�
SURJUDP��WKUHH�FRXUVHV��ZLWK�VRPH�HOHPHQWV�LQ�RWKHU�FRUH�
FRXUVHV��8RI&���������V\QWKHVLV�RI�)H�QDQRSDUWLFOHV��VW�\HDU��
LQWURGXFWRU\�FRXUVH��QG�\HDU�������VWXGHQWV��DQG���������OHYHO�
FRXUVHV



�����1DQRVFLHQFH
�3UREDEO\�EHVW�EXLOGLQJ�RQ�PDWHULDOV�IRXQGDWLRQ��EXW�PD\EH�QRW�
PDWXUH�HQRXJK�IRU�LWV�RZQ�XQGHUJUDG�OHYHO�FRXUVH
�9HU\�SRSXODU�WRSLF�DUHD�ZLWK�XQGHUJUDGV��LQWUR�FRXUVHV�DWWUDFW�
PDQ\�VWXGHQWV�WR�UHVHDUFK
�/LPLWDWLRQV�ZLWK�ODE�DFFHVV�IRU�PRUH�DGYDQFHG�H[SHULPHQWV��
3URYLGH�VWXGHQWV�ZLWK�GDWD�LI�RYHUVXEVFULEHG
�8RI$�(QJLQHHULQJ�LQ�1DQRVFLHQFH�KDV�VRPH�GHGLFDWHG�ODE�
HTXLSPHQW�IRU�XQGHUJUDG



�����1DQRVFLHQFH
�2XWUHDFK�SURJUDPV�ZLWK�*UDGH�������VWXGHQWV��PLFURVFRS\�ZLWK�
QDQRSDUWLFOHV�DQG�LQVHFWV
�7R[LFLW\�HQYLURQPHQWDO�VWXGLHV�UHODWHG�WR�QDQRPDWHULDOV
�([SHULPHQWV�FDQ�EH�XVHG�WR�UHLQIRUFH�IRXQGDWLRQV�RI�FKHPLVWU\
�'DWD�DQDO\VLV���LQWURGXFH�VWXGHQWV�WR�PHWKRGV�IRU�GDWD�DQDO\VLV��
VWDWLVWLFV��SURJUDPPLQJ��DQG�LPDJH�DQDO\VLV
�8VH�H[FHO�DV�D�VWHSSLQJ�VWRQH�IRU�WHDFKLQJ�VWUDWHJLHV�IRU�GDWD�
DQDO\VLV
�/DUJH�GDWD�VHWV�IRU�QDQRVFLHQFH
�7HDFK�FULWLFDO�DQDO\VLV�RI�³QDQR´��OLPLWDWLRQV�DQG�H[SHFWDWLRQV��
SURIHVVLRQDO�HWKLFV



����&KHPLVWU\�DQG�(GXFDWLRQ

:KDW�GR�SHRSOH�WKLQN�ZH�WDON�DERXW"
�8%&��JURXS�H[DPV
� H[DPV�DUH�ZULWWHQ�LQGLYLGXDOO\�ILUVW
� VWXGHQWV�WKHQ�FRPH�EDFN�DQG�ZULWH�D�JURXS�H[DP
� D�VWXG\�ZDV�GRQH�LQ������WR�LQYHVWLJDWH�VHYHUDO�YDULDEOHV�
� ���:RXOG�ZRUNLQJ�LQ�JURXSV�KHOS�OHDUQLQJ
� ���:RXOG�XVLQJ�UHVRXUFHV�KHOS�OHDUQLQJ
� ZRUN�LV�FXUUHQWO\�RQJRLQJ



����&KHPLVWU\�DQG�(GXFDWLRQ
� 2UDO�ILQDO�H[DPV��(XURSHDQ�PRGHO�
� VWXGHQWV�DUULYH�LQ�D�URRP�ZLWK�����SURIHVVRUV
� VWXGHQW�SLFN�XS�D�FDUG�ZLWK�D�TXHVWLRQ�RQ�LW��TXHVWLRQ�EDQN�NQRZQ�EHIRUH�
� WKHQ�JR�WR�EDFN�RI�URRP��WKLQN�DERXW�WKH�DQVZHU
� VWXGHQWV�WKHQ�SLFN�DQ�HYDOXDWRU�DQG�DQVZHU�WKH�TXHVWLRQ
� VWXGHQWV�GR���TXHVWLRQV������� �$��ô� �%«�HWF
� UHJUDGLQJ�QRW�DQ�LVVXH�EHFDXVH�(XURSHDQ�SURIHVVRUV�DUH�WHUULI\LQJ�DQG�

VWXGHQWV�GRQ¶W�ERWKHU
'RZQVLGHV���QR�ZULWWHQ�UHFRUG
8%&��-RVH��GRHV�D����PLQXWH�RUDO�ODE�UHSRUW���6WXGHQWV�VHQG�WKH�VDPH�WRWDO�
WLPH�RQ�WKH�UHSRUW��EXW�VD\�WKH\�VSHQG�PRUH�RI�WKHLU�WLPH�OHDUQLQJ���7DNHV�VRPH�
WLPH�WR�WUDLQ�WKH�7$¶V��EXW�WKHQ�WKH�7$¶V�FDQ�WUDLQ�QHZ�7$V�
�VWXGHQWV�OLNH�DSSUHFLDWH�WKH�RUDO�UHSRUWV�DQG�LPPHGLDWH�IHHGEDFN



����&KHPLVWU\�DQG�(GXFDWLRQ

� 8�RI�$�RQOLQH�TXL]]HV
� XVH�0RRGOH
� VWXGHQWV�KDYH�WKHLU�ERWWRP�WZR�TXL]]HV�GURSSHG
� VFULEH�WKHQ�HQJDJHG�LQ�GLVFXVVLRQ�DQG�GLGQ¶W�WDNH�QRWHV���IHHOV�JUHDW�

VKDPH

'LVFXVVLRQ�DURXQG�ZKHQ�KRZ�WR�LQWURGXFH�6FLILQGHU�DQG�:HE�RI�6FLHQFH
� 8:2�KDV�D�VWDQG�DORQH�FRXUVH
� 8%&�WKLQNLQJ�DERXW�SXWWLQJ�WKLV�LQWR�D�ODE�FRXUVH
� 8�RI�$�KDV�LW�LQFRUSRUDWHG�LQWR�FHUWDLQ�FRXUVHV



����&KHPLVWU\�DQG�(GXFDWLRQ

� )OLSSHG�FODVVURRP
� 8�RI�$�KDV�XVHG�LW���6KRUW���PLQXWH�YLGHRV��IROORZHG�E\�TXL]

VWXGHQWV�WKHQ�KDYH�WKH�RSWLRQ�WR�FRPH�WR�D�FODVV��WXWRULDO�EDVHG�
� WKH�IROORZLQJ�FODVV�ZLOO�KDYH�D�VXPPDWLYH�TXL]�IRU�HYHU\RQH
� EOHQGHG�PRGHO��PL[�EHWZHHQ�ZRUNVKHHWV�DQG�PLQL�OHFXWUHV�

8%&�KDV�XVHG�IOLSSHG�FODVVURRP�DV�ZHOO�IRU��QG�\HDU�RFKHP��QRQ�PDMRUV�
� RQOLQH�YLGHRV�IROORZHG�E\�TXL]]HV
� LQ�FODVV�ZRUNVKHHWV



����&KHPLVWU\�DQG�(GXFDWLRQ

� ,QFUHDVLQJ�XQGHUJUDGXDWH��ZKDW�DUH�WKH�UROHV�SXUSRVH�RI�XQGHUJUDGXDWH�
YROXQWHHUV

8RI$�KDV�&+(0�������D�IRXU�KRXU�YROXQWHHU�EDVHG�FRXUVH��IRU�FUHGLW"�
� GLVFXVVLRQ�RI�KRZ�WR�JHW�µKRZ�WR�YROXQWHHU¶�LQIRUPDWLRQ�WR�VWXGHQWV

8%&�KDV�,PDJLQH�'D\��ZKHUH�VWXGHQWV�ZKR�KDYH�VHOHFWHG�FKHPLVWU\�DV�WKHLU�
PDMRU�DUH�SURYLGHG�PLQL�VHPLQDUV�ZKLFK�H[SODLQ�IXQGLQJ�DJHQFLHV��5,6(��
856$���HWF�
� HQJDJHV�VWXGHQWV�LQ�WKHLU�QHZO\�VHOHFWHG�ILHOG�RI�VWXG\��LQWURGXFHV�WKHP�WR�

WKH�WHDFKLQJ�DQG�UHVHDUFK�IDFXOW\

http://uofa.ualberta.ca/chemistry/undergraduate-program/courses/chem-299


����&KHPLVWU\�DQG�(GXFDWLRQ

&RQFOXVLRQV

³([DPV�DQG�HGXFDWLRQ�DUH�LPSRUWDQW´



����0F*UDZ�+LOO�5\HUVRQ��6PDUW%RRN��WKH�$GDSWLYH�
5HDGLQJ�([SHULHQFH

7KDQNV�WR�0F*UDZ�+LOO�5\HUVRQ�IRU�WKH�
GHPRQVWUDWLRQ��,I�\RX¶G�OLNH�IXUWKHU�LQIRUPDWLRQ��
SOHDVH�FRQWDFW�WKH�UHSUHVHQWDWLYH��VHH�6OLGH���



����,QWHUGLVFLSOLQDU\�FKHPLVWU\�DQG�WKH�WUDGLWLRQDO�
FXUULFXOXP�
8%&�9DQFRXYHU������������FXUULFXOXP�RYHUKDXO�UROOV�RXW
Ƚ GURS�IURP���WR���FRUH�FRXUVHV�LQ�HDFK�WUDGLWLRQDO�GLVFLSOLQH��DQO��SKV��RUJ��LQR�
Ƚ PRUH�WKHUPR�NLQHWLFV�LQWR��VW�\HDU���PRYH�TXDQWXP�	�WKHUPR�VWDW�PHFK�WR��;;
Ƚ &+(0�������FRPPXQLFDWLQJ�FKHPLVWU\��UHTXLUHG�FRPPXQLFDWLRQ�FUHGLW��WDXJKW�E\�

FKHPLVWV�
Ƚ HQULFKHG�KRQRXUV�FRXUVHV��&+(0���������������FUHGLW�QR�FUHGLW��´UHVHDUFK�

GHYHORSPHQWµ
Ƚ VWXGHQWV�FKRRVH�DW�OHDVW�WZR�LQWHUGLVFLSOLQDU\��;;�FRXUVHV�

ż FDWDO\VLV��ELRSK\VLFDO�FKHP��PDWHULDOV��V\QWKHVLV��ELRORJLFDO�FKHP��
FRPSXWDWLRQDO�FKHP

Ƚ FKDQJH�LQ�FRPELQHG��PDMRUV�KRQRXUV��SURJUDPV�DW�LQWHUIDFHV
ż FKHP�UHTXLUHPHQWV�WDLORUHG�DQG�EDODQFHG�ZLWK�FRXUVHV�LQ�RWKHU�GLVFLSOLQH
ż ODE�KRXUV�PRGLILHG�WR�LQFOXGH�ODEV�LQ�RWKHU�GLVFLSOLQH��&,&�DFFUHGLWDWLRQ�
ż PDMRUV��FKHPLFDO�ELRORJ\��FKHP�	�ELRFKHP��FKHP�	�RFHDQRJUDSK\
ż KRQRXUV��FKHPLFDO�ELRORJ\��FKHP�	�ELRFKHP��FKHPLFDO�SK\VLFV��FKHP�	�PDWK



����,QWHUGLVFLSOLQDU\�FKHPLVWU\�DQG�WKH�WUDGLWLRQDO�
FXUULFXOXP

LQWHUGLVFLSOLQDULW\�LV�LQWLPDWHO\�OLQNHG�WR�HIIHFWLYH�FRPPXQLFDWLRQ
Ɣ FROODERUDWLRQ�UHTXLUHV�FRPPXQLFDWLRQ�EHWZHHQ�H[SHUWV�LQ�GLIIHUHQW�ILHOGV
Ɣ VLPSOH��HIIHFWLYH�GLVVHPLQDWLRQ�RI�LQIRUPDWLRQ
SHHU�UHYLHZ��HWKLFV��DQG�WKH�SURFHVV�RI�GRLQJ�VFLHQFH
SURSRVDO�ZULWLQJ��SHHU�UHYLHZ
FRPPXQLFDWLRQ�FRXUVH���OHDUQLQJ�KRZ�WR�ZULWH�LQ�UHJXODU�ODEV�FDQ�EH�
FKDOOHQJLQJ��GHGLFDWHG�FRXUVH�KDV�DGYDQWDJHV
ODE�UHSRUWV���ZULWH�QRW�MXVW�ILOO�LQ�EODQNV��SSW�SUHVHQWDWLRQ��RUDO�ODE�UHSRUWV��
GLIIHUHQW�PRGHV�RI�FRPPXQLFDWLRQ
ZULWH�ODE�UHSRUW�IRU�EDNLQJ�FRRNLHV
JLYH�UHVHDUFK�SDSHU���ZULWH�DEVWUDFW



FODVVHV�LQFOXGLQJ�PRUH�DQG�PRUH�SUHVHQWDWLRQ�FRPSRQHQWV
Ɣ LQFOXGLQJ�DVSHFWV�RI�WKH�PHFKDQLFV�RI�JLYLQJ�SUHVHQWDWLRQV
Ɣ GLVFXVV�DQG�PDNH�DEVWUDFWV
&RQFHUQV�DERXW�VSHFLILF�SURJUDPV��H�J��³QDQRVFLHQFH´
Ɣ LI�WKH�SURJUDP�LV�WRR�JHQHUDO��JUDGXDWHV�DUHQ¶W�ZHOO�SUHSDUHG�LQ�DQ\WKLQJ
&RQQHFWLRQV�WR�UHDO�MREV�DQG�SURIHVVLRQV���WUDGLWLRQDO�GLVFLSOLQHV�EHLQJ�
VXEVXPHG�LQ�VRFLHW\�VR�VWXGHQWV�GRQ¶W�UHFRJQL]H�FKHPLVWU\�DQG�ZKHUH�LW�LV

%ULDQ�&RSSROD����VW�\HDU�VWXGHQWV�DUH�DVNHG�WR�UHDG�D�80�SDSHU�DQG�DUH�WR�
IRUPXODWH�D�JRRG�TXHVWLRQ�DERXW�WKH�SDSHU�WR�WKH�IDFXOW\�PHPEHU��DQG�WKHQ�
KDYH�WKH�DXWKRU�FRPH�WR�FODVV�DQG�DQVZHU�WKH�TXHVWLRQV

����,QWHUGLVFLSOLQDU\�FKHPLVWU\�DQG�WKH�WUDGLWLRQDO�
FXUULFXOXP



����0HGLFLQDO�3KDUPDFHXWLFDO�&KHPLVWU\

� PXFK�JHQHUDO�GLVFXVVLRQ�RI�WKH�RUJDQLF�
FXUULFXOXP�DQG�ZKHUH�WKHVH�FRXUVHV�EHORQJ��
H�J���VHQLRU�RSWLRQV



����(QYLURQPHQWDO�&KHPLVWU\

/HFWXUH�DQG�ODE
.LQJV���ILHOG�WULSV��RYHUQLJKW�VWD\V
)RFLL

Ɣ DTXHRXV�DQG�VRLOV
Ɣ DWPRVSKHULF

,GHDV
Ɣ WHDFK�ULVN�DVVHVVPHQW�

ż LV�LW�VDIH�WR�JR�GRZQ�WKH�GUDLQ



����&KHPLVWU\�DQG�,QGXVWU\
Ɣ 6WXGHQWV�ZDQW�D�MRE��EXW�GR�QRW�KHDU�DERXW�LQGXVWU\
Ɣ 7UDQVLWLRQ�IURP�DFDGHPLF�UHVHDUFK�ODE�LQWR�LQGXVWU\���GRQ¶W�KDYH�

HQRXJK�WUDLQLQJ�DERXW�LQGXVWU\�EXW�PRVW�ZLOO�HQG�XS�LQ�LQGXVWU\
Ɣ &R�RS��7RXUV��&DUHHU�)RUXP��UHFUXLWPHQW�LQWHUYLHZ��OLVW�RI�

FRPSDQLHV�WKDW�KDYH�KLUHG�VWXGHQWV��1$,7���PHQWRUVKLS�SURJUDP
Ɣ /DFN�WUDLQLQJ�RQ�LQGXVWU\�SURFHVVHV�HYHQ�DW�1$,7�
Ɣ ULFKQHVV�GHSHQGV�RQ�LQVWUXFWRU�H[SHULHQFH
Ɣ ODFN�RI�FRPPXQLFDWLRQ�EHWZHHQ�LQGXVWU\�DQG�DFDGHPLD
Ɣ HQJLQHHUV�KLUHG�SUHIHUHQWLDOO\�YHUVXV�FKHPLVWV��3��&KHP�
Ɣ JUDG�VWXGHQW�ILQLVK�DQG�WKHQ�VWDUW�ORRNLQJ�IRU�D�MRE
Ɣ ORW�RI�SURIV�DUHQ¶W�RQ�/LQNHG,1��SURIV�QHHG�WR�LPSURYH�QHWZRUN�

ż FRPSDQLHV�ORRN�DW�VWXGHQW�SURILOHV�«�ZKDW�VKRXOG�ZH�GR"
Ɣ FRQIHUHQFHV�DUH�IRU�QHWZRUNLQJ�DQG�OHDUQLQJ�DERXW�LQGXVWU\
Ɣ FRXUVHV�DERXW�LQGXVWU\�DQG�EXVLQHVV

http://www.pchem.ca/


����&KHPLVWU\�DQG�,QGXVWU\

Ɣ &+(0������8�$OEHUWD��,QWURGXFWLRQ�WR�,QGXVWULDO�&KHPLVWU\
Ɣ 8�:DWHUORR�&R�RS�KDG�RQOLQH�FUHGLW�FRXUVHV��EXW�DUH�RQ�WRS�RI�

UHJXODU��IXOO��SURJUDP�DQG�VR�VWXGHQWV�VNLP�WKURXJK
Ɣ &$36�ZRUNVKRSV�DUH�QRW�GLUHFWHG�WR�VFLHQFH�FKHPLVWU\�VWXGHQWV
Ɣ EDODQFH�RI�SURIHVVLRQDO�GHYHORSPHQW�ZLWKLQ�SURJUDP
Ɣ QHWZRUNLQJ�QRW�ZLWK�FRPSDQ\�EXW�ZLWK�DOXPQL��VWXGHQW�LQLWLDWHG�RU�

GHSDUWPHQW�LQLWLWDWHG"�
Ɣ FRQVLGHU�VPDOOHU�FRPSDQLHV�DV�ZHOO��KDUGHU�WR�ILQG�
Ɣ EDODQFH�RI�HQWU\�SRVLWLRQ�YV��EHLQJ�RYHU�TXDOLILHG
Ɣ KRZ�GR�VWXGHQWV�HYHQ�ILQG�D�SRVLWLRQ"��3DVVLYH�RU�SUR�DFWLYH"
Ɣ KRZ�GR�\RX�HIIHFWLYHO\�VHDUFK�IRU�D�MRE"
Ɣ GHSDUWPHQW�EXOOHWLQ�ERDUG�RU�0RRGOH�VLWH
Ɣ XQGHUJUDGXDWH��DZDUHQHVV�RI�SRVVLELOLWLHV�IRU�FDUHHUV

http://uofa.ualberta.ca/chemistry/undergraduate-program/courses/chem-300
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