
+DUULV�7HDFKLQJ�:RUNVKRS
7R�WKH�&XUULFXOXP�DQG�%H\RQG�

8QLYHUVLW\�RI�$OEHUWD��0D\������������
$OH[�%URZQ�DQG�&KXFN�/XF\��FR�RUJDQL]HUV

DOH[�EURZQ#XDOEHUWD�FD�FKDUOHV�OXF\#XDOEHUWD�FD�
3DUWLFLSDQWV�DW�WKH�+DUULV�:RUNVKRS�XVHG�*RRJOH�'RFV�WR�SURGXFH�UHDO�WLPH�UHSRUWV�RI�WKH�GLVFXVVLRQV���
7KH�IROORZLQJ�FDSWXUHV�WKH�G\QDPLF�DQG�FKDRWLF�QDWXUH�RI�FRQYHUVDWLRQV�EHWZHHQ�SDVVLRQDWH�WHDFKHUV���
)RU�WKRVH�WKDW�SDUWLFLSDWHG�LQ�WKH�+DUULV�:RUNVKRS��WKLV�ZLOO�VHUYH�DV�UHPLQGHUV�RI�ZKDW�ZDV�GLVFXVVHG���
)RU�WKRVH�ZKR�ZHUH�QRW�DEOH�WR�SDUWLFLSDWH��WKLV�GRFXPHQW�SURYLGHV�D�UDPEOLQJ�EXW�FRPSOHWH�VHQVH�RI�WKH�
GLVFXVVLRQV��DQG�OLQNV�WR�PDQ\�XVHIXO�UHVRXUFHV��,I�\RX�DUH�LQWHUHVWHG�LQ�DQ\�RI�WKH�FRQWHQW�RU�KDYH�IXUWKHU�
TXHVWLRQV��SOHDVH�IHHO�IUHH�WR�FRQWDFW�HLWKHU�RI�WKH�FR�RUJDQL]HUV�DW�WKH�DGGUHVVHV�DERYH�
7R�DOO�SDUWLFLSDQWV��WKDQN�\RX�IRU�\RXU�HQWKXVLDVP�DQG�LQVLJKWV���:H�KRSH�WR�VHH�\RX�DW�IXWXUH�+DUULV�
7HDFKLQJ�:RUNVKRSV�
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7KDQNV�WR�RXU�6SRQVRUV��
0F*UDZ�+LOO�5\HUVRQ��&RQWDFW�0LFKHOOH�5LWFKLH��0LFKHOOH�5LWFKLH#PKHGXFDWLRQ�

FRP!

:LOH\��&RQWDFW�%HWK�,VNLZ��ELVNLZ#ZLOH\�FRP!

1HOVRQ��&RQWDFW�$OH[LV�$QGUHV��DOH[LV�DQGUHV#1HOVRQ�FRP!

'HSDUWPHQW�RI�&KHPLVWU\�DW�WKH�8QLYHUVLW\�RI�$OEHUWD�

)DFXOW\�RI�6FLHQFH�DW�WKH�8QLYHUVLW\�RI�$OEHUWD

&HQWUH�IRU�7HDFKLQJ�DQG�/HDUQLQJ�DW�WKH�8QLYHUVLW\�RI�$OEHUWD
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6FKHGXOH
7KXUVGD\��0D\�����(�����&KHPLVWU\��*XQQLQJ�/HPLHX[��&HQWUH
������������DP�,QWURGXFWLRQ�DQG�:HOFRPH�E\�RUJDQL]HUV����
�����������������������,QWURGXFWLRQ�WR�&6&�$FFUHGLWDWLRQ���5��%RHUp��/HWKEULGJH��

��'LVFXVVLRQ�RI�:RUNVKRS�*RDOV����
�����������������������

�����������DP�'LVFXVVLRQ�*URXSV��'HVLUHG�VNLOOV���ZKDW�GR�ZH�ZDQW��
������������DP�&RIIHH��3DUWLFLSDQW�%LQJR�DQG�'LVSOD\V���(��������
������������'LVFXVVLRQ�*URXSV��'HVLUHG�VNLOOV���KRZ�WR�JHW�WKHP��
�����������SP�/XQFK��3DUWLFLSDQW�%LQJR�DQG�'LVSOD\V���(�����
������������SP�5HSRUWV�IURP�'LVFXVVLRQ�*URXSV���
������������SP�&RIIHH��2XWVLGH�&$%��������
������������SP�&LQG\�/DULYH�SUHVHQWDWLRQ�DQG�GLVFXVVLRQ��&$%��������

����������SP�6RFLDO�+RXU��6KHUORFN�+ROPHV�3XE����������WK�6W����
�����SP�'LQQHU��*ODFLHU�5RRP��/LVWHU�&RQIHUHQFH�&HQWUH��



&LQG\�/DULYH
3URIHVVRU�RI�&KHPLVWU\�DQG�'LYLVLRQDO�'HDQ�
8QLYHUVLW\�RI�&DOLIRUQLD��5LYHUVLGH

7LWOH��1HZ�0DWHULDOV�WR�6WLPXODWH�$FWLYH�/HDUQLQJ�
����������LQ�&KHPLVWU\�&RXUVHV
&R�$XWKRUV��-DFN�(LFKOHU�DQG�5LFKDUG�+RROH\
'DWH�����������7KXUVGD\�0D\���
7LPH���������������������SP
/RFDWLRQ�����&$%����



7HQWDWLYH�6FKHGXOH
)ULGD\��0D\�����(�����&KHPLVWU\��*XQQLQJ�/HPLHX[��&HQWUH
�����������DP�'LVFXVVLRQ�*URXSV��(QJDJHPHQW��
������������DP�&RIIHH��(������
�������������'LVFXVVLRQ�*URXSV��$VVHVVPHQW����

�����������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�
Ɣ 6HH�KDQGRXWV�RU�7\OHU

$OO�URRPV�KDYH�/&'�SURMHFWRUV��

�*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�QTXJ�KH�

���,I�GLVFXVVLRQ�VWUD\V�IURP�WRSLF��*5($7���

http://tinyurl.com/nqug4he


&DQDGLDQ�6RFLHW\�IRU�
&KHPLVWU\

8QGHUJUDGXDWH�$FFUHGLWDWLRQ

5HQp�%RHUp��PHPEHU��&6&�$FFUHGLWDWLRQ�&RPPLWWHH



$FFUHGLWDWLRQ�RI�&DQDGLDQ�&KHPLVWU\�3URJUDPV
KWWS���ZZZ�FKHPLQVW�FD�DERXW�FLF�FVF�FVF�DFFUHGLWDWLRQ

7KH�&6&�PDQDJHV�WKH�DFFUHGLWDWLRQ�RI�XQGHUJUDGXDWH�FKHPLVWU\�SURJUDPV�QDWLRQDOO\�DQG�DEURDG��
7KLV�SURJUDP�PDLQWDLQV�QDWLRQDO�VWDQGDUGV�RI�HGXFDWLRQ�DQG�SURPRWHV�WKH�SRUWDELOLW\�RI�WKH�
TXDOLILFDWLRQV�RI�JUDGXDWHV�IURP�VXFK�SURJUDPV�
7KH�&6&¶V�DFFUHGLWDWLRQ�SURJUDP�SURYLGHV�D�FRPSOHWH�OLVWLQJ�RI�ERWK�QDWLRQDO�DQG�LQWHUQDWLRQDO�
XQGHUJUDGXDWH�SURJUDPV�WKDW�KDYH�EHHQ�DFFUHGLWHG�E\�WKH�6RFLHW\��JXLGHOLQHV�IRU�DFFUHGLWDWLRQ��
DQG�WKH�RSSRUWXQLW\�IRU�XQLYHUVLWLHV�WR�VXEPLW�DQ�LQYLWDWLRQ�WR�WKH�&6&�WR�DFFUHGLW�WKHLU�SURJUDPV�
&6&�DFFUHGLWHG�SURJUDPV��
3URJUDPV�DUH�DFFUHGLWHG�IRU�ILYH�\HDUV�EDVHG�RQ�D�UHYLHZ�E\�WKH�&6&¶V�DFFUHGLWDWLRQ�ERDUG�ZKLFK�
LQFOXGHV�D�VLWH�YLVLW�E\�D�WHDP�RI�FKHPLVWV��WKLV�LV�WHUPHG�³�VW�F\FOH�´�3URJUDPV�DUH�WKHQ�UH�
DFFUHGLWHG�IRU�D�VHFRQG�ILYH�\HDU�SHULRG��WHUPHG�³�QG�F\FOH�´�EDVHG�RQ�D�UHDVVHVVPHQW�E\�WKH�
&6&¶V�DFFUHGLWDWLRQ�ERDUG��,QWHUQDWLRQDO�DFFUHGLWDWLRQV�UHTXLUH�D�VLWH�YLVLW�IRU�WKLV�F\FOH�DOVR�

http://www.cheminst.ca/about/cic/csc/csc-accreditation
http://www.cheminst.ca/about/cic/csc/csc-accreditation


*HWWLQJ�DFFUHGLWHG�
7KH�GHSDUWPHQW�KHDG�DW�D�&DQDGLDQ�RU�LQWHUQDWLRQDO�XQLYHUVLW\�VKRXOG�ILOO�RXW�WKH�&6&�
DFFUHGLWDWLRQ�DSSOLFDWLRQ�IRUP�DQG�FRQWDFW�WKH�&KDLU�RI�WKH�$FFUHGLWDWLRQ�&RPPLWWHH�WR�VHW�XS�D�
VLWH�YLVLW�
&KDLU�RI�WKH�&6&�$FFUHGLWDWLRQ�&RPPLWWHH�
0DUN�:RUNHQWLQ
:HVWHUQ�8QLYHUVLW\
'HSDUWPHQW�RI�&KHPLVWU\
/RQGRQ��2QW�
PZRUNHQW#XZR�FD�

2WKHU�PHPEHUV��5HQp�%RHUp��/HWKEULGJH���*HUU\�3RXOWRQ��89LF���1RHO�*HRUJH��5\HUVRQ���%ULDQ�
:DJQHU��83(,���$OLVRQ�7KRPSVRQ��'DOKRXVLH���-HQQLIHU�YDQ�:LMQJDDUGHQ��0DQLWRED���0DULH�
)UDVHU��&DOJDU\���0RKDPPDG�<RXVHI��<RUN���1RXULD�$O�$ZDGL��.XZDLW��

mailto:mworkent@uwo.ca
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���7KH�SXUSRVH�RI�DFFUHGLWDWLRQ



����&KHPLVWU\�FRQWHQW�UHTXLUHPHQWV



����+RXUV�RI�LQVWUXFWLRQ
����+RXUV�RI�LQVWUXFWLRQ
����+RXUV�RI�LQVWUXFWLRQ
����1RQ�&KHPLVWU\�FRXUVHV



����-RLQW�DQG�LQWHUGLVFLSOLQDU\�SURJUDPV
����+RXUV�RI�LQVWUXFWLRQ
����+RXUV�RI�LQVWUXFWLRQ

����,QWHJUDWHG�FRXUVH



�����&RPPXQLFDWLRQV�WHDPZRUN�HWKLFV

�$FFUHGLWDWLRQ�ODVWV�IRU���\HDUV�DIWHU�DFFHSWDQFH�RI�WKH�6LWH�9LVLW�7HDP�
UHSRUW�E\�WKH�%RDUG�RI�WKH�&6&�
�$FFUHGLWDWLRQ�FDQ�EH�UHQHZHG�IRU�D�IXUWKHU���\HDUV�WKURXJK�D�VLPSOH�SDSHU�
UHSRUW�
�$FFUHGLWDWLRQ�LV�WR�EH�IXOO\�UHYLHZHG��QHZ�VLWH�YLVLW��DIWHU����\HDUV�
�,Q�PDQ\�SURYLQFHV��LQFOXGLQJ�$OEHUDWD��JUDGXDWLRQ�IURP�DQ�DFFUHGLWHG�
SURJUDP�SURYLGHV�HQWU\�LQWR�SURIHVVLRQDO�VWDQGLQJ�LQ�WKH�GLVFLSOLQH�RI�
&KHPLVWU\�
�$VVRFLDWLRQ�RI�WKH�&KHPLFDO�3URIHVVLRQ�RI�$OEHUWD��KWWS���ZZZ�SFKHP�FD��

http://www.pchem.ca/


%UHDN�RXW����'HVLUHG�6NLOOV

Ɣ 6KDUH�ELJ�SLFWXUH�RI�\RXU�SURJUDP�V��
Ɣ :KDW�VKRXOG�DQ�KRQRUV�YV��PDMRUV�YV��

WHFKQLFDO�NQRZ"
Ɣ :KDW�WHFKQLFDO�VNLOOV�VKRXOG�VWXGHQWV�KDYH"
Ɣ :KDW�VRIW�VNLOOV�VKRXOG�VWXGHQWV�KDYH"
Ɣ +RZ�VKRXOG�VWXGHQWV�EH�DEOH�WR�WKLQN"
Ɣ (YHU\ERG\�DVVLJQHG�WR�D�EUHDN�RXW�URRP�



%UHDN�RXW����'HVLUHG�6NLOOV

Ɣ :KDW�VKRXOG�EH�LQ�FXUULFXOXP�WR�IRVWHU�
GHYHORSPHQW�RI�GHVLUHG�VNLOOV"

Ɣ 8QGHUJUDGXDWH�5HVHDUFK�(�����
Ɣ 6RIW�VNLOOV�(����
Ɣ 3URIHVVLRQDO�VNLOOV�:����
Ɣ 3URIHVVLRQDO�OLWHUDF\�:����
Ɣ 7HFKQLFDO�VNLOOV�:����



%UHDN�RXW����)RVWHULQJ�(QJDJHPHQW

Ɣ $FWLYH�/HDUQLQJ�LQ�/DEV�(�����
Ɣ $FWLYH�/HDUQLQJ�LQ�/HFWXUHV�(����
Ɣ 'LVFRYHU\�/HDUQLQJ�:����
Ɣ 0LVFHOODQHRXV�FRQFHSWV�OHDUQLQJ�:����
Ɣ %OHQGHG�)OLSSHG�&ODVVHV�:����



%UHDN�RXW����$VVHVVLQJ�(QJDJHPHQW

Ɣ &RPSHWHQF\�EDVHG�DVVHVVPHQW�(�����
Ɣ /DE�EDVHG�DVVHVVPHQW�(����
Ɣ $XWKHQWLF�OHDUQLQJ�RXWFRPHV�:����
Ɣ 2Q�OLQH�DVVHVVPHQWV�:����
Ɣ $VVHVVPHQW�RI�XQGHUJUDGXDWH�UHVHDUFK�DQG�

VRIW�VNLOOV�:����



%UHDN�RXW����'HVLUHG�6NLOOV�(������$�)�
Ɣ 'LIIHUHQFHV�EHWZHHQ�LQVWLWXWLRQV�SURJUDPV
Ɣ 3ULRULWLHV�GLIIHUHQFHV�EHWZHHQ�WUDFNV��+RQRXUV��6SHFLDOL]DWLRQ��*HQHUDO��7HFKQRORJLVWV�

ż )OH[LELOLW\�LQ�SURJUDPV
ż :KDW�DUH�WKH�GLIIHUHQFHV�IRU�VWXGHQWV"
ż :KDW�DUH�VWXGHQWV�EHLQJ�WUDLQHG�IRU"�2QO\�D�VPDOO�SRUWLRQ�RI�VWXGHQWV�ZLOO�JR�RQ�WR�

*UDG�ZRUN�LQ�&KHP
Ɣ ,QFUHDVHG�IRFXV�RQ�VRIW�SURI�VNLOOV��DGGLWLRQDO�FRXUVHV"�LQWHJUDWH�ZLWK�FXUUHQW"�

ż &ULWLFDO�WKLQNLQJ
ż :ULWLQJ
ż (WKLFV
ż *URXS�ZRUN�WHDPZRUN
ż /LW�VHDUFKHV
ż 3UHVHQWDWLRQ
ż 'HEDWH�GLVFXVVLRQ
ż 'DWD�DQDO\VLV

Ɣ 6KRXOG�ZH�WHDFK�PRUH�VNLOOV��DW�WKH�FRVW�RI�FRQWHQW��VR�RXU�VWXGHQWV�DUH�EHWWHU�SUHSDUHG�
DV�WKH\�PRYH�LQWR�QHZ�ILHOGV�DUHDV�PDWHULDO"



%UHDN�RXW����'HVLUHG�VNLOOV�(������*�-�

.QRZOHGJH�H[SHFWHG�RI�VSHF��PDMRU�WHFKQLFDO
Ɣ VSHF�	�PDMRU��VDPH�WHFKQLFDO�VNLOOV
Ɣ VSHF��JUHDWHU�XQGHUVWDQGLQJ�RI�WKH�XQGHUO\LQJ�WKHRU\
Ɣ WHFK��JUHDWHU�HPSKDVLV�RQ�WHFKQLFDO�VNLOOV�



6RIW�3URIHVVLRQDO�VNLOOV�²�HPSOR\DELOLW\�VNLOOV�
Ɣ XQGHUVWDQGLQJ�RI�4$�4&��*/3��,62��VDIHW\
Ɣ HWKLFV��$&3$�UHTXLUHV�	�SURYLGHV���KU�FRXUVH�
Ɣ EDVLF�EXVLQHVV�VNLOOV

ż SURMHFW��ULVN��DQG�ILQDQFH�PDQDJHPHQW
ż XQGHUVWDQGLQJ�RI�OHJLVODWLRQ��,3

Ɣ >WHFKQLFDO@�FRPPXQLFDWLRQ�VNLOOV
Ɣ FDUHHU�RSSRUWXQLWLHV

Ɣ SRVVLEOH�S&KHP�FRXUVH�WKDW�FRYHUV�WKHVH�VNLOOV"
ż SURMHFWV��LQGXVWU\�VSHDNHUV
ż WDXJKW�LQ�WKLUG�IRXUWK�\HDU��RSHQ�FRXUVH



+RZ�VKRXOG�VWXGHQWV�EH�DEOH�WR�WKLQN"
Ɣ SUREOHP�VROYLQJ�VNLOOV
Ɣ ZLOOLQJ�WR�WKLQN�LQGHSHQGHQWO\
Ɣ ZLOOLQJ�WR�OHDUQ
Ɣ ZLOOLQJ�WR�WDNH�LQLWLDWLYH

Ɣ FKHPLVWV�QHHG�WR�WKLQN�RI�WKHPVHOYHV�DV�SURIHVVLRQDO
ż WDNH�UHVSRQVLELOLW\�IRU�WKHPVHOYHV�DQG�WKHLU�ZRUN
ż FRQILGHQW��LQGHSHQGHQW�OHDUQHUV
ż SURIHVVLRQDO�DWWLWXGH

Ɣ QHHG�WR�UHFRJQL]H�WKH�OLPLWDWLRQV�RI�WKHLU�HGXFDWLRQ





$GGLWLRQDO
Ɣ DELOLW\�WR�DGDSW�WR�FKDQJH
Ɣ DELOLW\�WR�OHDUQ�QHZ�NQRZOHGJH��VFLHQFH�DGYDQFHV��
Ɣ



%UHDN�RXW����'HVLUHG�VNLOOV�:������.�/�

Ɣ ,QIRUPDWLRQ�H[SORVLRQ���IRFXV�QHHGV�WR�EH�
OHDUQLQJ�KRZ�WR�OHDUQ��&RPPXQLFDWLRQ�
WHFKQRORJ\�VNLOOV�DUH�LPSRUWDQW

Ɣ 1RWH�WDNLQJ�VNLOOV�DUH�D�NH\�VNLOO�WKDW�VWXGHQWV�
QHHG

Ɣ 7KUHH�FRUH�VNLOOV��WKLQNHU��FRPPXQLFDWRU��
UHVHDUFKHU�DV�D�ZD\�WR�RUJDQL]H�HYHU\�
FRXUVH��$VVHVVPHQW�FDQ�EH�D�FKDOOHQJH



%UHDN�RXW����'HVLUHG�VNLOOV�:������.�/�

Ɣ *LYH�VWXGHQWV�IOH[LELOLW\�WR�YDU\�IURP�
SURFHGXUH��GHVLJQ�WKHLU�RZQ�H[SHULPHQWV�

Ɣ %DODQFH�LQ�WHDPZRUN��EXLOGV�VNLOOV�EXW�PDNHV�
DVVHVVPHQW�PRUH�GLIILFXOW��

Ɣ &RQQHFW�ODE�WR�WKH�OHFWXUH�RU�UHFRJQL]H�WKH�
GLVFRQQHFW��8VH���PLQ�YLGHRV�WR�LQWURGXFH�
ODE�WHFKQLTXHV���)UDPLQJ�WKH�FRQWH[W�IRU�WKH�
ODE�ZRUN���ZKDW�VNLOOV�GRHV�WKH�ODE�IRFXV�RQ��



Ɣ ,PSRUWDQW�VNLOO�LV�WR�XQGHUVWDQG��DQG�
DSSUHFLDWH�ULVNV�DQG�NQRZ�KRZ�WR�ZRUN�
VDIHO\�LQ�WKH�ODE�

Ɣ 3HUIRUPDQFH�DQ[LHW\��IRFXV�RQ�SRLQWV�UDWKHU�
WKDQ�TXHVWLRQV��7KH�ZD\�ZH�DVVHVV�VWXGHQWV�
WHOO�WKHP�KRZ�ZH�ZDQW�WKHP�WR�OHDUQ�

%UHDN�RXW����'HVLUHG�VNLOOV�:������.�/�



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�6D�

Ɣ VRPH�UHVHDUFK�H[SHULHQFH�LQ�\RXU�GHVLUHG�
GLVFLSOLQH

Ɣ 8�RI�$��VSOLW�WKHLU�KRQRXUV�WKHVLV�LQWR�WZR�
FRXUVHV�������SRVWHU�������SUHVHQWDWLRQ���QRW�
QHFHVVDULO\�WKH�VDPH�3,��8%&��IXOO�\HDU�
FRXUVH��IXOO�SDSHU�WKHVLV

Ɣ ��



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ KRQH�WKHLU�VNLOOV�LQ�D�JLYHQ�GLVFLSOLQH��OLW�
UHYLHZ��ZULWH�H[SHULPHQWDOV��ODE�QRWHWDNLQJ�
VNLOOV��DWPRVSKHUH��JURXS�PHHWLQJV��HWF��

Ɣ VWXGHQWV�OHDUQ�WR�IDLO����
Ɣ )25�0$-256
Ɣ VROLG�IRXQGDWLRQ�RI�IXQGDPHQWDOV��FKHPLFDO�

OLWHUDF\
Ɣ KRQRXUV� �PDMRU���UHVHDUFK



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ VKRXOG�VFLHQFH�VWXGHQWV�KDYH�WR�GHFODUH�D�
PDMRU"��*HQHUDO�6FLHQFH�YV��&RPELQHG�
0DMRUV"

Ɣ *HQ�6FL��JRRG�IRU�SURIHVVLRQDO�SURJUDPV��
VDOHV��VHFRQGDU\�HGXFDWLRQ��EXW�QR�
IRXQGDWLRQ�LQ�DQ\�JLYHQ�VFLHQFH

Ɣ 7(&+1,&$/�6,'(��LQVWUXPHQWDWLRQ��UHFRUG�
NHHSLQJ��PXOWL�WDVNLQJ��WURXEOH�VKRRW



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ GHVFULSWLYH�FKHPLVWU\��FKHPLFDO�OLWHUDF\�
Ɣ &DPSXV�$OEHUWD��'XSOLFDWLRQ���JRRG�WKLQJ"
Ɣ \HV��GLIIHUHQW�FDPSXVHV�JHRJUDSK\�JLYHV�

GLIIHUHQW�H[SHULHQFHV
Ɣ EURDG�UDQJH�RI�SURJUDPV�LV�JRRG��

1$,7�6$,7��WZR�\HDU�GLSORPDV�DUH�XVHIXO



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ $OO�VWXGHQWV�VKRXOG�EH�DEOH�WR�WHDFK��WLPH�
PDQDJH��FRPPXQLFDWH�NQRZOHGJH��
LQGHSHQGHQFH

Ɣ SHUVHYHUDQFH���NQRZ�ZKHQ�WR�KROG�µHP��
ZKHQ�WR�IROG�µHP

Ɣ VNLOO�VHW�LV�FRQVLVWHQW�LQ�&DQDGD��YV��86$
Ɣ FDQ¶W�JLYH�XS�DOO�WKH�FKHPLVWU\�RXU�VWXGHQWV�

WDNH



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ FKHPLFDO�LQWXLWLRQ
Ɣ FKHPLFDO�³VSLGH\�VHQVH´��WLQJOH��
Ɣ FULWLFDO�HYDOXDWLRQ�RI�VRXUFHV
Ɣ ODE�QRWHERRN�VNLOOV
Ɣ ZULWLQJ
Ɣ H[SOLFLW�SUREOHP�VROYLQJ�VNLOOV
Ɣ VWXGHQWV�QHHG�PRUH�³FKHPLFDO�SOD\WLPH´�ZLWK�

ORZ�ULVNV



%UHDN�RXW����'HVLUHG�VNLOOV�:������0�
6D���FRQW¶G

Ɣ ODEV�GRQ¶W�KDYH�WR�EH�OLQNHG�WR�OHFWXUH��VWDQG�
DORQH�ODEV



%UHDN�RXW����'HVLUHG�6NLOOV�:������6K�=�
6NLOOV�
,QGHSHQGHQW�ZRUN
6DIHW\�
7LPH�PDQDJHPHQW
XQGHUVWDQGLQJ
3URSRVLQJ�	�WHVWLQJ�D�+\SRWKHVLV
0HWKRG�YDOLGDWLRQ
'DWD�DQDO\VLV

3URSHU�/DE�
WHFKQLTXHV�FRPSHWHQF\
FULWLFDO�WKLQNLQJ
PDWK�VNLOOV��ODFNLQJ"�
SUREOHP�VROYLQJ�VNLOOV
5HVHDUFK�VNLOOV



%UHDN�RXW����'HVLUHG�6NLOOV�:������6K�=�
:KHUH�GR�DOO�WKHVH�VNLOOV�)DOO"
/DE
&RPPXQLFDWLRQ
6WXGHQW�5HVHDUFK
7UDQVIHUDEOH�VNLOOV
7HFKQRORJ\
'HJUHH�*RDOV
3URIHVVLRQDO�VNLOOV
&RPPXQLW\�(QJDJHPHQW



%UHDN�RXW����'HVLUHG�6NLOOV�:������6K�=�
&DQ�ZH�QDUURZ�WKLV�GRZQ"
&ULWLFDO�7KLQNLQJ
,QGLYLGXDO�7HDP�6NLOOV
&RPPXQLFDWLRQ�6NLOOV�
3UREOHP�6ROYLQJ
*HQHUDO�5HVHDUFK�6NLOOV�6DIHW\
2UJDQL]DWLRQ�7LPH�0DQDJHPHQW



%UHDN�RXW����'HVLUHG�6NLOOV�:������6K�=�
+ROHV�LQ�WKH�'HJUHH�3URJUDP�
0DWK�VNLOOV��GDWD�DQDO\VLV�VWDWLVWLFV�
7HFKQLFDO�ZULWLQJ�VNLOOV
3UHVHQWDWLRQ�VNLOOV
3UREOHP�VROYLQJ�VNLOOV



%2����'HVLUHG�6NLOOV�(�������8*�5HV�
Ɣ 1$,7��FKDQFH�WR�ZRUN�LQ�JURXSV�RI��

ż UHVHDUFKLQJ�ILQDQFLDO��PDWHULDOV��
ż UHSRUW�DW�HQG

Ɣ :(67(51
ż KDV�PL[HUV�IRU�XQGHUJUDGV�LQWHUHVWHG�LQ�UHVHDUFK
ż �WK�\HDU�WKHVLV
ż ZRUNVKRSV�GXULQJ�XJUDG��UHVXPH��SUHVHQWDWLRQ��HWF��
ż DQRQ\PRXV�H[LW�VXUYH\�RQ�XJUDG�UHVHDUFK



%2����'HVLUHG�6NLOOV�(�������8*�5HV�
Ɣ 8RI$

ż &+(0����
ż OHDGV�WR�16(5&�DQG�RSSRUXQLWLHV
ż QR��UG�\HDU�UHVHDFK�FRXUVH�

Ŷ PRUH�UHVHDUFK�H[SHULHQFH�GHVLUHG
ż XQLYHUVLW\�UHVHDUFK�LQLWLDWLYH��85,�

Ŷ LQIR�RQ�KRZ�WR�DSSURDFK�SURI�DERXW�UHVHDUFK�
RSSRUWXQLWLHV

ż 5HVHDUFK�&HUWLILFDWH�LQ�6FLHQFH����DQ�DQQRWDWLRQ�RQ�
WUDQVFULSW�IRU�ZRUN�DV�XQGHUJUDGXDWH



%2����'HVLUHG�6NLOOV�(�������8*�5HV�
Ɣ 8RI7

ż ��ZHHN�LQWHQVLYH�FRXUVH�WR�WUDLQ�IRU�VXE�GLVFLSOLQH

Ɣ IDFXOW\�HQFRXUDJHG�WR�WDON�DERXW�XJUDG�UHVHDUFK�
RSSRUWXQLWLHV�LQ�ILUVW�VHFRQG�\HDUV

Ɣ LQVWLWXWLRQV�ZLWK�UHVHDUFK�LQ�ILUVW��VHFRQG��RU�WKLUG�\HDU
ż 85HJLQD��8/HWK��89LF��758��0U��5R\DO��8RI&



%���'HVLUHG�VNLOOV�(�����6RIW�6NLOOV
Ɣ 'HILQLWLRQ��6NLOOV�UHTXLUHG�IRU�DSSOLFDWLRQ�RI�NQRZOHGJH�WR�UHDO�SUREOHPV��%H\RQG�FRQWHQW�
Ɣ ,V�³6RIW�VNLOOV´�WKH�EHVW�WHUP"

ż ³7UDQVODWLRQDO�VNLOOV´�RU�³7UDQVIHUUDEOH�VNLOOV´
Ɣ :KDW�DUH�WKH\"

ż &ULWLFDO�WKLQNLQJ��FUHDWLYLW\��FXULRVLW\
ż $VNLQJ�UHOHYDQW�TXHVWLRQV
ż &RPPXQLFDWLRQ��LQWHUSHUVRQDO�VNLOOV��QHJRWLDWLRQ��PDQDJHPHQW
ż 3UHVHQWDWLRQ��GHIHQVH��SHUVXDVLRQ
ż 2UJDQL]DWLRQ��WHDPZRUN��JURXSZRUN

Ɣ $UH�WKHVH�LQWHJUDWHG�LQWR�RXU�SURJUDPV"
Ɣ ,QWHJUDWHG�LQ�DOO�FRXUVHV"�7DUJHWHG�FRXUVHV"�0DWFKLQJ�WR�VWXGHQWV�DQG�WKHLU�JRDOV
Ɣ $VVHVVPHQW"�1HHGV�WR�EH�PDGH�FRQVLVWHQW��DQG�EDODQFH�ZHLJKWLQJ�ZLWK�RWKHU�

FRPSRQHQWV��:D\V�WR�GR�WKLV�LQ�ODUJHU�FODVVHV"�8VLQJ�FOLFNHUV��VPDOO�JURXSV��VWDJHG�
H[DPV

Ɣ 6DFULILFLQJ�FRQWHQW�IRU�VNLOOV�WUDLQLQJ
Ɣ 'HILQLQJ�OHDUQLQJ�RXWFRPHV�REMHFWLYHV��PXVW�EH�FOHDU�WR�VWXGHQWV
Ɣ ,QVWLWXWLRQDO�EDUULHUV��IRFXV�RQ�WHDFKLQJ��QRW�OHDUQLQJ���FRPSHWLWLRQ��FXOWXUDO�FKDQJH��

WUDLQLQJ�FRVWV��VWXGHQWV�	�IDFXOW\���WLPH�UHVRXUFHV�IRU�LPSOHPHQWDWLRQ��ULVN



3URIHVVLRQDO�VNLOOV�²�HPSOR\DELOLW\�VNLOOV�
Ɣ XQGHUVWDQGLQJ�RI�4$�4&��*/3��,62��VDIHW\
Ɣ HWKLFV��$&3$�UHTXLUHV�	�SURYLGHV���KU�FRXUVH�
Ɣ EDVLF�EXVLQHVV�VNLOOV

ż SURMHFW��ULVN��DQG�ILQDQFH�PDQDJHPHQW
ż XQGHUVWDQGLQJ�RI�OHJLVODWLRQ��,3

Ɣ >WHFKQLFDO@�FRPPXQLFDWLRQ�VNLOOV
Ɣ FDUHHU�RSSRUWXQLWLHV
Ɣ SRVVLEOH�S&KHP�FRXUVH�WKDW�FRYHUV�WKHVH�VNLOOV"

ż SURMHFWV��LQGXVWU\�VSHDNHUV
ż WDXJKW�LQ�WKLUG�IRXUWK�\HDU��RSHQ�FRXUVH

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



2EVHUYDWLRQV
Ɣ VNLOOV�DUH�WUDQVIHUUDEOH�WR�FDUHHUV�EH\RQG�VFLHQFH

Ɣ VWXGHQWV�QHHG�WR�XQGHUVWDQG�WKHLU�VNLOOV�DQG�OLPLWDWLRQV

Ɣ EULGJH�IURP EDFFDODXUHDWH�ĺ�LQGXVWU\�
LV�VLPLODU�WR� KLJK�VFKRRO��ĺ�XQLYHUVLW\
DQG�WKH�JDS�LV��Z�L�G�H�Q�L�Q�J�

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



*HW�D�H&DPSXV�FRRUGLQDWRU�WR�SURPRWH�DQG�IDFLOLWDWH�
FKHPLVWU\�LQWHUQVKLSV
Ɣ EXLOG�DFDGHPLF�LQGXVWU\�UHODWLRQVKLSV
Ɣ OLDLVH�ZLWK�$&3$
Ɣ JRYHUQPHQW�IXQGLQJ�"�

ż $OEHUWDQ¶V�:RUNLQJ�LQ�$OEHUWD

Ɣ &RQFHUQV
ż GHJUHH�WDNHV�ORQJHU
ż PXVW�WHDFK�VXPPHU�FRXUVHV

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



2EVHUYDWLRQV�IURP�LQWHUQDWLRQDO�HGXFDWLRQDO�
V\VWHP�
Ɣ &KLQD

ż FKRLFH�RI�DFDGHPLF�RU�WHFKQLFDO
ż IRFXV�LV�RQ�WUDGLWLRQDO�LQVWUXFWLRQ
ż OLPLWHG�RSSRUWXQLWLHV�IRU�REWDLQLQJ�SURIHVVLRQDO�VNLOOV�

Ɣ 7�UNL\H��7XUNH\�
ż PRUH�WKHRU\
ż OHVV�SUREOHP�VROYLQJ

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



&RPSDULVRQ�RI�86��&DOLIRUQLD��V\VWHP�
Ɣ GHPRJUDSKLFV��ѿ�WR�JUDG�VFKRRO��ѿ�WR�LQGXVWU\��ѿ�WR�

SURIHVVLRQDO�SURJUDPV
Ɣ KDYH�UHTXLUHG�µSURIHVVLRQDO¶�FRXUVH�

ż LQGXVWU\�VSHDNHUV
ż HWKLFV
ż FDUHHUV��JUDG�VFKRRO

Ɣ SRVWHU�VHVVLRQ�IURP�RQH�UHTXLUHG�FRXUVH������OHYHO�
DQDO\WLFDO�

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



$WKDEDVFD�8QLYHUVLW\
Ɣ KDV�SURIHVVLRQDO�HWKLFV�FRXUVH
Ɣ KDV�LQWHJUDWHG�WHFKQLFDO�FRPSRQHQWV�LQWR�(QJOLVK�

FRXUVHV
Ɣ VWXGHQWV�DUH�RIWHQ�XSJUDGLQJ�

ż WKH\�KDYH�WKH�WHFKQLFDO�VNLOOV
ż ZDQWLQJ�WR�LPSURYH�WKHLU�XQGHUVWDQGLQJ

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



0W�5R\DO�8QLYHUVLW\
Ɣ PL[�RI�ZHW�DQG�GU\�ODEV�LQ�ILUVW�\HDU

ż GU\�ODEV�KDYH�µSURIHVVLRQDO¶�FRPSRQHQW
Ɣ WHFKQLFDO�FRPPXQLFDWLRQ�LQ�ODERUDWRU\�SURJUDP

ż ILUVW�\HDU��HDFK�ODE�IRFXVHV�RQ�GLIIHUHQW�FRPSRQHQWV�
RI�ODE�UHSRUW

ż HQG�RI�FRXUVH��VWXGHQWV�ZULWH�FRPSOHWH�UHSRUW

%2��'HVLUHG�VNLOOV��:�����3URI�6NLOOV



%2��'HVLUHG�6NLOOV��:�����7HFK�6NLOOV

Ɣ )DFLOLWDWRU���JHW�HYHU\ERG\�LQYROYHG�LQ�WKH�
GLVFXVVLRQ

Ɣ 5HFRUGHU���UHSODFH�WKLV�WH[W�ZLWK�EULHI�
KLJKOLJKWV�IURP�WKH�JURXS�GLVFXVVLRQ



%UHDN�RXW����'HVLUHG�6NLOOV
��3URIHVVLRQDO�OLWHUDF\�:����
$WWHQGHHV��5\DQ�6QLWLQVN\�±�0DVWHUV�DW�8RI$��MRE�VHDUFKLQJ��.XEDUDW�6DOLX�±�8&6%�DV�
SRVWRF��$QQD�-RUGDQ�±�3K\VLFDO�FKHP�ODE�FRRUGLQDWRU��&KDUOHV�/XF\�±�$QDO\WLFDO�
3URIHVVRU�8RI$��&KULVWLQH�%UH]RZVNL�±�2UJDQLF�FKHP�FRRUGLQDWRU��8RI$��5HQp�%RHUp�±�
)DFXOW\��8OHWKEULGJH�
Ɣ'HVFULEHG�8RI/�±�&KHP�����³&RQWHPSRUDU\�&KHPLVWU\´
Ɣ&KDUOHV��&KHP���������±�D�ODE�GHGLFDWHG�WR�ZULWLQJ��GHDOV�ZLWK�SODJLDULVP�
Ɣ8RI$�LV�PRYLQJ�WR�³PRGXODU´�FRPSRQHQW�WKDW�KDV�����UDWKHU���FUHGLWV�
Ɣ5HDGLQJ�FRPSRQHQW"�&KDUOHV�KDV�D�JUDG�FRXUVH�ZLWK�D�³OLWWHUDWXUH�ORJ´��UHDG�����SDSHUV�
SHU�ZHHN��*UDGH�RQ�TWW\��TXDOLW\�RI�SDSHUV�VHOHFWHG��OHYHO�RI�XQGHUVWDQGLQJ�
Ɣ5\DQ�UDLVHG�WKH�LVVXH�RI�³FKHPLFDO�OLWHUDF\´�IRU�DOO�VWXGHQWV�ZKR�KDYH�WDNHQ�D�FKHPLVWU\�
FRXUVH��6XJJHVWLRQV��GR�FDVH�VWXGLHV��OLVW�YLGHR¶V�RQ�WRSLFV�IURP�WKH�56&��$&6��-RH�
6FKZDUW]



%UHDN�RXW����3URIHVVLRQDO�OLWHUDF\����
Ɣ5\DQ�WKLQNV�WKDW�VWXGHQWV�ZLWK�³VHYHUDO�FKHP�FRXUVHV´�FDQQRW�HYDOXDWH�VLJQLILFDQFH�RI�
FKHPVWU\�LQ�WKH�ZRUNSODFH�RU�GDLO\�OLIH
Ɣ'HPRQVWUDWLRQV��GUXJ�DFWLRQV��HYHU\GD\�H[DPSOHV��WU\�WR�RYHUFRPH�
FRPSDUWPHQWDOOL]DWLRQ�
Ɣ+RZ�GRHV�WKLV�ILW�LQWR�*HQHUDO�&KHPLVWU\�JLYHQ�KRZ�SDFNHG�WKH�FXUULFXOXP�LV"�6WXGHQWV�
GR�KDYH�DQ�LQWHUHVW�LQ�VFLHQFH��EXW�DOO�WKH�NH\�GHFLVLRQV�KDYH�EHHQ�PDGH�E\�SROLWLFLDQV�
DQG�ODZ\HUV��7KHVH�GR�QRW�VHHP�WR�EH�PDGH�RQ�VFLHQWLILFDOO\�LQIRUPHG�GHFLVLRQV�
Ɣ&KDUOHV�VXJJHVWV��³WHDFK�OHVV�FRQWHQW´��%OHQGHG�OHDUQLQJ��³WDNH�VRPH�RI�OHFWXUH�WLPH�RQ�
OLQH��DQG�XVH�WKH�VDYHG�WLPH�WR�GLYHUVLI\�FODVV�FRQWHQW´��/LWHUDWXUH�VXJJHVW�WKDW�WKLV�FDQ�
ZRUN�ZHOO��7KH�OLWHUDWXUH�VXJJHVWV�WKDW�VWXGHQWV�RIWHQ�VSHQG�PRUH�WLPH�RQ�WKH�OHFWXUH�
Ɣ/DE��KDYH�D�ODE�GHGLFDWHG�WR�FKHPLVWU\�LQ�VRFLHW\��$QDO\]H�ZDWHU�TXDOLW\��RLO�VDPSOHV��
HWF��³&RPPXQLW\�VHUYLFH�OHDUQLQJ´��(�J��3E�LQ�ZDWHU�LQ�D�FLW\�ZLVH�VXUYH\�RI�HOHPHQWDU\�
VFKRROV�



%UHDN�RXW����3URIHVVLRQDO�OLWHUDF\����
Ɣ7UDLQLQJ�LQ�KRZ�WR�ZRUN�LQ�D�JURXS�FRXOG�EH�SDUW�RI�WKLV�
Ɣ$QQD�HPSKDVL]HG�WKDW�DVVHVVPHQW�PXVW�UHPDLQ�YDOLG��³2SHQ�DVVHVVPHQW´�
ZKHUH�DOO�FDQ�JHW�DQ�H[FHOOHQW�JUDGH�LV�QRW�YDOLG�
Ɣ7HDFK�KRZ�WR�ILQG�WKH�WKH�LQIRUPDWLRQ�
Ɣ³'LR[LQV´�±�SHUKDSV�GHPRQVWUDWH�KRZ�ZH�JR�WKURXJK�WKH�LQIRUPDWLRQ�VRXUFHV��
WHDFKHV�WKHP�KRZ�ZH�PDNH�WKH�VHOHFWLRQ�
Ɣ7KH�ODE�PLJKW�EH�D�JRRG�SODFH�WR�GR�VRPH�JURXS�ZRUN��([DPSOH�RI�D�ODE�
FRXUVH�ZKHUH�WKH�7$�LQ�*HQ�&KHP�FDQ�DOORZV�VWXGHQWV�ZKR�ILQLVK�HDUO\�WKH�
RSSRUWXQLW\�WR�WU\�UHDFWLRQV�RQ�WKHLU�RZQ�
Ɣ&KHPLFDO�OLWHUDF\��FKHPLVWU\�LV�D�³ODQJXDJH�RI�LWV�RZQ´�ZLWK�YRFDE��VWUXFWXUH�
HWF�
Ɣ7$V�QHHG�WUDLQLQJ�WR�GR�WKHVH�³H[WUD´�VNLOOV��*HQ�&KHP�7$V�DUH�RIWHQ�
EHJLQQHUV�ZKR�QHHG�WR�OHDUQ�PDQ\�WKLQJV�



%UHDN�RXW����7HFKQLFDO�VNLOOV
Ɣ /HDUQLQJ�HQYLURQPHQW����QHHG�WR�ILQG�ZD\V�WR�HQFRXUDJH�

VWXGHQWV�WR�EHFRPH�DQ�LQGHSHQGHQW�OHDUQHU�
Ɣ



%UHDN�RXW����$FWLYH�/DEV��(�������6/,'(��

ā������LV�HYHU\WKLQJ�DFWLYH�OHDUQLQJ�LQ�WKH�ODE"��12��YHU\�GLIIHUHQW�VLWXDWLRQ�IURP�
³DFWLYH�OHDUQLQJ´�FODVVURRP�OHFWXUH��ODE�LV�DOUHDG\�³IOLSSHG´�E\�LWV�YHU\�
QDWXUH

ā��FKDOOHQJH��LQFUHDVH�HQJDJHPHQW�RI�VWXGHQWV�WKDW�GR�QRW�ZDQW�WR�EH�LQ�WKH�
FRXUVH��ODE�DWWHQGDQFH�LV�PDQGDWRU\��OHFWXUH�LV�QRW�

ā��PXVW�KDYH�FOHDU�DQG�UHDVRQDEOH�H[SHFWDWLRQV�WKDW�JLYH�VWXGHQWV�WKH�
RSSRUWXQLW\�WR�JURZ��EH�H[SOLFLW�LQ�DVVHVVPHQW�UXEULFV��OHDUQLQJ�RXWFRPHV�
WR�VKRZ�ZKDW�OHDUQLQJ�LV�YDOXHG�DW�VWDUW

ā��JRDO��LQFUHDVH�OHDUQLQJ��H�J��ZKLOH�H[SHULPHQWV�DUH�UXQQLQJ��LPSURYH�
XQGHUVWDQGLQJ�RI�SURFHVVHV�EHLQJ�XVHG��LVVXH��KDUG�WR�ILQG�D�EORFN�RI�WLPH�
WR�GR�DQ�DFWLYLW\�LV�GLIILFXOW�WR�ILQG�XQOHVV�WKHUH�LV�D�ORQJ�UHDFWLRQ�WLPH



%UHDN�RXW����$FWLYH�/DEV��(������6/,'(��

� 7$�SOD\V�D�NH\�UROH�LQ�FUHDWLQJ�JRRG�OHDUQLQJ�HQYLURQPHQW��SURYLGH�FRQQHFWLRQV�
EHWZHHQ�WKHRU\�DQG�H[SHULPHQW��DUH�QRYLFH�WHDFKHUV�WKDW�UHTXLUH�VXSSRUW�DQG�
IRUPDO�WUDLQLQJ�DV�SURIHVVLRQDO�GHYHORSPHQW

ā������VWUDWHJLHV�WULHG�WR�LPSURYH�VWXGHQW�OHDUQLQJ���LQ�ODE�TXL]�DW�VWDUW�RI�ODE�SHULRG��
RQ�OLQH�SUHODE�TXL]��H[SHFWDWLRQ��VWXGHQWV�QHHG�WR�VSHQG���KRXU�SUHS�IRU�HYHU\�
��KRXUV�LQ�ODE

ā��RWKHU�RXWVLGH�ODE�UHVRXUFHV��RQOLQH�YLGHRV�OLQNV�WR�ZHE�UHVRXUFHV�LQIR�RYHUORDG�
FDQ�EH�D�SUREOHP

ā��VWXGHQWV�QHHG�WR�OHDUQ�WR�ZRUN�LQ�JURXSV�IRU�WKH�³UHDO�ZRUOG´

ā��GHOLEHUDWH�WHDPZRUN�WR�LQFUHDVH�HQJDJHPHQW�PXVW�EH�D�VWUXFWXUHG�DFWLYLW\��H�J��
ZRUNVKHHW��LVVXH��HYHU\WKLQJ�QHHGV�WR�EH�DVVLJQHG�D�JUDGH��QHHG�WR�OHW�
VWXGHQWV�NQRZ�KRZ�WKH\�ZLOO�EH�JUDGHG�DW�WKH�VWDUW

ā��������



� E\�SXW�WKH�RQXV�RQ�VWXGHQWV�WR�LQFUHDVH�HQJDJHPHQW��H�J��JLYH�WRSLF�WR�WKH�
JURXS��ILQG�OLWHUDWXUH�DQG�ZRUN�WRJHWKHU�LQ�ODE�WR�GHYLVH�D�SURFHGXUH��WKHQ�
GR�WKH�ZRUN�LQ�ODE��DVVHVV�WKH�UHVXOWV��JLYH�WHDP�D�SUREOHP�GHVFULSWLRQ�ZLWK�
NH\ZRUGV��FRQVXOW�OLWHUDWXUH��FRPSOHWH�SURSRVDO�IRUPV�EHIRUH�UXQQLQJ�H[SW�

ā��KDYH�VWXGHQWV�UXQ�VDPH�H[SW�ZLWK�VRPH�YDULDEOH�GLIIHUHQW��SRVW�JURXS�
UHVXOWV�SXW�LQWR�*RRJOH�GRF�IRU�FROODERUDWLYH��GLVFXVVLRQ�SXUSRVHV�

ā��ILUVW�ZHHNV�RI�WHUP��VWXGHQWV�ZRUN�RQ�³UHJXODU�H[SHULPHQWV´�WR�JHW�H[SRVXUH�
WR�YDULHW\�RI�WHFKQLTXHV��QRW�DOO�VWXGHQWV�GR�HYHU\�RQH��WKHQ�EH�JLYHQ�D�
SUREOHP�WR�VROYH�LQ�JURXSV�ZKHUH�PHPEHUV�ZLOO�KDYH�H[SHULHQFH�LQ�D�
YDULHW\�RI�H[SHULPHQWV

%UHDN�RXW����$FWLYH�/DEV��(�������6/,'(��



%UHDN�RXW����$FWLYH�/HFWXUHV��(�����
Ɣ IRQW�VL]H�LQVSLUHG�E\�&KULV�&DLUR
Ɣ :KDW�LV�DFWLYH�OHDUQLQJ"��

ż JHWWLQJ�VWXGHQWV�WR�GR�PRUH�WKDQ�VLW�SDVVLYHO\
Ɣ ([DPSOHV�RI�DFWLYH�OHDUQLQJ

ż WHDP�EDVHG�OHDUQLQJ
ż ,)�$7�FDUGV��FDQ�XVH�LQ�IOLSSHG�FODVVURRP�WR�TXLFNO\�DVVHVV�ZKR�KDV�UHDG�WKH�PDWHULDO
ż FOLFNHUV��IRU�SDUWLFLSDWLRQ�RQO\��QRW�JUDGHG��PDNH�PDQGDWRU\������EX\�LQ�LI�PDGH�RSWLRQDO�
ż SHUKDSV�VSOLW�JUDGH������IRU�WKH�DQVZHU��DQG�����IRU�DQVZHULQJ
ż 7UHDVXUH�+XQW��SXW�DQVZHUV�WR�TXHVWLRQV�LQ�ORFDWLRQV�UHODWHG�WR�DQVZHUV
ż ELQJR
ż VNHOHWDO�OHFWXUH�QRWHV"

Ŷ KWWS���SVV�VDJHSXE�FRP�FRQWHQW�HDUO\�����������������������������DEVWUDFW
ż URRPV�ZLWK�ORWV�RI�ZKLWHERDUG�VSDFH��IDFLOLWDWH�JURXS�ZRUN
ż WKLQN�SDLU�VKDUH���VWXGHQWV�FRPPXQLFDWH�ZLWK�VWXGHQWV��IRVWHUV�OHDUQLQJ�YHUQDFXODU�

Ɣ ZKDW�DERXW�LQDFWLYH�OHDUQLQJ"
ż WDNLQJ�SLFWXUHV�RI�QRWHV
ż ILOOHG�LQ�QRWHV�DUH�127�SURYLGHG��IRUFLQJ�VWXGHQWV�WR�ZULWH�LQ�OHFWXUH�RU�FRS\�IULHQG¶V�QRWHV

Ɣ 6RFLDO�0HGD"
Ɣ 5HVRXUFHV"
Ɣ *URXS�3UHVHQWDWLRQV�LQ�VPDOOHU�FODVVHV"

ż SHHU�HYDOXDWLRQ
ż WLPH�FRQVXPLQJ�IRU�LQVWUXFWRU
ż ORVV�RI�FODVV�WLPH

Ɣ 7KLV�VOLGH�LV�D�MRNH��WKH�5($/�QRWHV�IROORZ�WKLV�VOLGH

http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract
http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract


%UHDN�RXW����$FWLYH�/HFWXUHV��(�����
Ɣ :KDW�LV�DFWLYH�OHDUQLQJ"��

ż JHWWLQJ�VWXGHQWV�WR�GR�PRUH�WKDQ�VLW�SDVVLYHO\
Ɣ ([DPSOHV�RI�DFWLYH�OHDUQLQJ

ż WHDP�EDVHG�OHDUQLQJ
ż ,)�$7�FDUGV��FDQ�XVH�LQ�IOLSSHG�FODVVURRP�WR�TXLFNO\�DVVHVV�

ZKR�KDV�UHDG�WKH�PDWHULDO
Ŷ ,)�$7��LQVWDQW�IHHGEDFN�DVVHVVPHQW�WHFKQLTXH

ż FOLFNHUV��IRU�SDUWLFLSDWLRQ�RQO\��QRW�JUDGHG��PDNH�PDQGDWRU\�
�����EX\�LQ�LI�PDGH�RSWLRQDO�

ż SHUKDSV�VSOLW�JUDGH������IRU�WKH�DQVZHU��DQG�����IRU�
DQVZHULQJ

ż 7UHDVXUH�+XQW��SXW�DQVZHUV�WR�TXHVWLRQV�LQ�ORFDWLRQV�UHODWHG�WR�
DQVZHUV

ż ELQJR



ż VNHOHWDO�OHFWXUH�QRWHV"
ż KWWS���SVV�VDJHSXE�

FRP�FRQWHQW�HDUO\�������������������������
����DEVWUDFW

ż URRPV�ZLWK�ORWV�RI�ZKLWHERDUG�VSDFH��IDFLOLWDWH�JURXS�ZRUN
ż WKLQN�SDLU�VKDUH���VWXGHQWV�FRPPXQLFDWH�ZLWK�VWXGHQWV��

IRVWHUV�OHDUQLQJ�YHUQDFXODU�
Ɣ ZKDW�DERXW�LQDFWLYH�OHDUQLQJ"

ż WDNLQJ�SLFWXUHV�RI�QRWHV
ż ILOOHG�LQ�QRWHV�DUH�127�SURYLGHG��IRUFLQJ�VWXGHQWV�WR�ZULWH�LQ�

OHFWXUH�RU�FRS\�IULHQG¶V�QRWHV
Ɣ VRFLDO�PHGLD"�DQRQ\PRXV�GLVFXVVLRQ�ERDUGV"
Ɣ 5HVRXUFHV"�56&�FDVH�VWXGLHV

%UHDN�RXW����$FWLYH�/HFWXUHV��(�����

http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract
http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract
http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract
http://pss.sagepub.com/content/early/2014/04/22/0956797614524581.abstract


Ɣ *URXS�3UHVHQWDWLRQV�LQ�VPDOOHU�FODVVHV"
ż SHHU�HYDOXDWLRQ
ż WLPH�FRQVXPLQJ�IRU�LQVWUXFWRU
ż ORVV�RI�FODVV�WLPH

Ɣ +RZ�PXFK�PDWHULDO�VKRXOG�EH�JLYHQ�WR�VWXGHQWV"
ż OHFWXUH�QRWHV�MXVW�D�FRQGHQVHG�YHUVLRQ�RI�WH[WERRN"

Ɣ $OORZ�DQG�HQFRXUDJH�VWXGHQWV�WR�FKDOOHQJH�LQVWUXFWRU

%UHDN�RXW����$FWLYH�/HFWXUHV��(�����



%UHDN�RXW����'LVFRYHU\�/HDUQLQJ�:����

Ɣ LQVHUW�GLVFRYHULHV�KHUH���



%UHDN�RXW����0LVFHOODQHRXV�:����

0LVFHOODQHRXV�FRQFHSWV�RU�RUSKDQ�FRQFHSWV�IRU�
VHUYLFH�QHHGV�DQG�ZK\�GR�ZH�ERWKHU"
Ɣ 8VHOHVV"�SLSHWWLQJ��WLWUDWLQJ����RXW�GDWHG"

ż 'RHV�LW�KDYH�WR�EH�WLWUDWLRQ�DIWHU�WLWUDWLRQ�DIWHU�WLWUDWLRQ"�
Ɣ :K\�GR�ZH�ERWKHU"�

ż $V�D�VHUYLFH�FRXUVH�LW�LV�H[SHFWHG



%UHDN�RXW����0LVFHOODQHRXV�:����

0LVFHOODQHRXV�PHWKRGV�RI�WHDFKLQJ�'LVFRYHU\�
EDVHG�OHDUQLQJ�
+RZ�GR�ZH�JHW�JUDGXDWH�VWXGHQWV�HQJDJHG�LQ�
WHDFKLQJ
Ɣ WHDFKLQJ�DZDUGV
Ɣ *UDGXDWH�WHDFKLQJ�DQG�OHDUQLQJ�SURJUDP

ż KWWS���ZZZ�JUDGVWXGLHV�XDOEHUWD�FD�JWO�DVS[



%UHDN�RXW����0LVFHOODQHRXV�'LVFRYHU\�:����

&DQ�\RX�GR�GLVFRYHU\�EDVHG�OHDUQLQJ�LQ�WKH�OHFWXUH�RU�MXVW�WKH�ODE"
Ɣ ,V�LW�SRVVLEOH�WR�GR�LQ�WKH�OHFWXUH"
Ɣ +RZ�GR�ZH�GHILQH�LW
Ɣ 7KLQJV�ZH�GR�LQ�6FLHQFH����

ż %ULQJ�ZKLWH�SRZGHU�WR�FODVV��EUHDN�WKHP�LQWR�JURXSV�RI���
DQG�DUJXH�ZKDW�WHFKQLTXHV�WKH\�VKRXOG�XVH�WR�FKDUDFWHUL]H�
LW�

ż 6FDIIROGLQJ�D�SDJH�RI�WHFKQLTXHV
Ɣ 3URSRVDO�RQ�RSHQ�ODERUDWRULHV�IRU�VWXGHQW�EDVHG�OHDUQLQJ
Ɣ 1HHG�WR�KDYH�JURXS�ZRUN�IRU�GLVFRYHU\�EDVHG�OHDUQLQJ



%UHDN�RXW����%OHQGHG�)OLSSHG�:����
Ɣ EOHQGHG����VHH�SLFWXUHV
Ɣ IOLSSHG����VWXGHQWV�GR�OHFWXUH�RQ�RZQ�WLPH�EHIRUH�

FRPLQJ�WR�FODVV��GR�PRUH�DFWLYH�OHDUQLQJ�DFWLYLWLHV�LQ�
FODVV

Ɣ 8$OEHUWD�6FLHQFH�022&
ż 'LQR���� ��������VWXGHQWV�
ż 3DOHR���� �����VWXGHQWV�
ż OLPLWDWLRQ�LV�QXPEHU�RI�VWXGHQWV�WR�ZULWH�RQOLQH�H[DP









%HQHILWV
Ɣ SUHYLGHRV��VWXGHQWV�VSHQG�PRUH�WLPH�ZDWFKLQJ�DQG�

UHZDWFKLQJ�YLGHRV
Ɣ VFUHHQ�FDVWLQJ
Ɣ DFWLYH�LQ�FODVV�OHDUQLQJ��SURPRWHV�SHHU�JURXSV�DQG�

WHDPZRUN
�

5HFRUGLQJ�RSWLRQV
Ɣ &DPWDVLD
Ɣ $GREH�&RQQHFW
Ɣ 6FUHHQFDVW�R�PDWLF�FRP



&RQFHUQV
Ɣ UHVRXUFHV�
Ɣ LQFUHDVLQJ�FODVV�VL]H

ż VXSSOHPHQWDO�LQVWUXFWRUV��JUDG�RU�XQGHUJUDGV��WR�
DVVLVW�LQ�FODVV

Ɣ YLGHRV��SUHYLGHRV�DQG�LQ�FODVV�YLGHRV��GHFUHDVH�IURP�
WKH�HGXFDWLRQDO�HQYLURQPHQW
ż IXOO\�RQOLQH�KDV�ORZHU�UHWHQWLRQ�UDWHV

Ɣ :(�²�LQVWUXFWRUV�²�QHHG�WR�ILJXUH�RXW�KRZ�WR�IDFLOLWDWH�
DFWLYH�OHDUQLQJ

Ɣ 6,¶V�QHHG�WUDLQLQJ�WR�EH�HIIHFWLYH



0LVFHOODQHRXV
Ɣ ZRUNORDG�VFDOHV�WR�WKH�SRZHU�RI�����>:DOWHU�+DUULV@

ż WHDFKLQJ�����VWXGHQWV�LV�WZLFH�WKH�ZRUN�DV�
WHDFKLQJ����

Ɣ



%UHDN�RXW����&RPSHWHQF\�EDVHG�(YDOXDWLRQ�(����

Ɣ $W�WKH�VWDUW��ZH�KDG�D�GLVFXVVLRQ�DERXW�ZKDW�WKH�WHUP�³FRPSHWHQF\�EDVHG�
HYDOXDWLRQ´�PHDQV��7KLV�ZDV�QHYHU�IXOO\�UHVROYHG

Ɣ $�ODUJH�WKUHDG�RI�WKH�FRQYHUVDWLRQ�GHDOW�ZLWK�KRZ�WR�KDUPRQL]H��L��FRQWHQW�
DQG�FRPSHWHQFH�DPRQJVW�PXOWLSOH�VHFWLRQV�RI�D�FRXUVH��VSHFLILFDOO\�ZKHQ�
WKH�VWXGHQWV�KDG�WR�JR�RQ�WR�D�QH[W�VHTXHQFH�FRXUVH�DQG��LL��WR�HQVXUH�WKDW�
FRQWHQW�RI�SDUDOOHO�VHVVLRQV�LV�UHDVRQDEO\�VLPLODU

Ɣ 7KH�FRQVHQVXV�ZDV�WKLV�VKRXOG�EH�VROYHG�E\�KDYLQJ�ZHOO�GHILQHG�³OHDUQLQJ�
RXWFRPHV´�IRU�WKH�FRXUVHV

Ɣ 6HYHUDO�H[DPSOHV�RI�OHDUQLQJ�RXWFRPHV�ZHUH�SURYLGHG��1$,7�LV�UHWXUQLQJ�WR�
YHU\�VSHFLILF�FRXUVH�REMHFWLYHV��ZKLFK�DUH�SUHFLVHO\�WXQHG�E\�WKH�QHHGV�RI�
WKH�PDUNHWSODFH��$XVWUDOLD�KDV�D�QDWLRQDO�VHW�RI�WKUHVKROG�RXWFRPHV�DQG�
REMHFWLYHV��WKHVH�DUH�RQ�WKH�ZHE��KWWS���ZZZ�FKHPQHW�HGX�DX���DOVR�PRYH�
WRZDUG�GHPRQVWUDWHG�DVVHVVDEOH�VWDQGDUGV

http://www.chemnet.edu.au/


%UHDN�RXW����&RPSHWHQF\�EDVHG�(YDOXDWLRQ�(��������

Ɣ $QRWKHU�WKUHDG�GHDOW�ZLWK�ILWWLQJ�%RRP¶V�OHDUQLQJ�KLHUDUFK\�LQWR�HYDOXDWLRQ�
PHWKRGV

Ɣ +RZ�LV�WKLV�KDUPRQL]HG�ZKHQ�ZULWLQJ�FRPPRQ�H[DPV"
Ɣ +RZ�LV�LQVWUXFWRU�WHDFKLQJ�VW\OHV�DQG�VWXGHQW�OHDUQLQJ�VW\OHV�ILW�LQWR�D�

FRPPRQ�HYDOXDWLRQ�UXEULF"
Ɣ &RPPRQ�H[DPV�IRU�FRXUVHV�ZLWK�SDUDOOHO�VHFWLRQV�DUH�UXQ�DW�/HWKEULGJH�

DQG�1$,7��8%&��0DQLWRED��QRW�DW�8RI$�QRU�DW�8&�5LYHUVLGH
Ɣ 0DQ\�86�XQLYHUVLWLHV�XVH�QRW�MXVW�D�ORFDO�FRPPRQ�H[DP��EXW�DQ�³$&6�

6WDQGDUGL]HG�([DP´�IRU�NH\�FRXUVHV��WKLV�DOORZV�IRU�FRPSDULVRQV�DPRQJVW�
GLIIHUHQW�LQVWLWXWLRQV�

Ɣ $WKDEDVFD�8QLYHUVLW\�KDV�D��YROXQWDU\��SUH�FRXUVH�VHOI�GLDJQRVWLF�WHVW�WKDW�
PDQ\�VWXGHQWV�WDNH�EHIRUH�HQUROOLQJ�LQ�&KHP����KWWS���ZZZ�DWKDEDVFDX�
FD�FRXUVHV�FKHP�����DPBLBUHDG\��

http://www.athabascau.ca/courses/chem/217/am_i_ready/
http://www.athabascau.ca/courses/chem/217/am_i_ready/
http://www.athabascau.ca/courses/chem/217/am_i_ready/


%UHDN�RXW����&RPSHWHQF\�EDVHG�(YDOXDWLRQ�(��������

Ɣ $�VWURQJ�SOHD�ZDV�PDGH�IRU�EHLQJ�YHU\�LQWHQWLRQDO�LQ�GHILQLQJ�$1'�
GLVFXVVLQJ�ZLWK�VWXGHQWV�D�YHU\�GHWDLOHG�VHW�RI�OHDUQLQJ�RXWFRPHV

Ɣ :KHQ�TXL]]HV�DQG�PLGWHUPV�DUH�GLVFXVVHG��WKH�ZD\�WKDW�WKH�TXHVWLRQV�DUH�
GHVLJQHG�WR�PHDVXUH�WKH�OHDUQLQJ�RXWFRPHV�VKRXOG�EH�HPSKDVL]HG

Ɣ 6WXGHQWV�DSSDUHQWO\�DSSUHFLDWH�WKLV�SURFHGXUH��ZKLFK�LV�VDLG�WR�³GH�
P\VWHI\´�WKH�UHTXLUHPHQWV�IRU�VXFFHVV�LQ�D�JLYHQ�FRXUVH�

Ɣ �
Ɣ $W�WKH�HQG��ZH�VHHPHG�WR�EH�LQ�DJUHHPHQW�WKDW�FRPSHWHQF\�EDVHG�

HYDOXDWLRQ�LV�VRPHKRZ�WLHG�WR�GHWDLOHG�SUH�GHILQLWLRQ�RI�OHDUQLQJ�RXWFRPHV��
DQG�VKRXOG�WKHUHIRUH�JR�ZHOO�EH\RQG�PHUH�FRQWHQW�EDVHG�HYDOXDWLYH�
PHWKRGV�



%UHDN�RXW����/DE�DVVHVVPHQW�(����

Ɣ LQWHUSHUVRQDO
ż WUDQVSDUHQF\
ż 7$V

Ŷ FDVXDO�FRQYHUVDWLRQV�WR�JHQHUDWH�FRPIRUWDEOH�
HQYLURQPHQW

Ɣ HQJDJHPHQW�LQ�PDWHULDO
ż DQVZHU�DQ�RSHQ�HQGHG�TXHVWLRQ
ż IRUHLJQ�VWXGHQWV

Ŷ RIWHQ�PRUH�GLIILFXOW�WR�HQJDJH



%UHDN�RXW����/DE�DVVHVVPHQW�(����

Ɣ DFFHVVLELOLW\�DFFRPPRGDWLRQV
ż DFFRPPRGDWLRQ

Ɣ FKDOOHQJH�ILJXULQJ�RXW�LI�HQJDJHPHQW�VKRXOG�
EH�DVVHVVHG��JLYHQ�WKH�GLIIHUHQW�VWXGHQW�
SHUVRQDOLWLHV



%UHDN�RXW����$XWKHQWLF�RXWFRPHV�:����

Ɣ ZLWQHVV�RXWFRPHV�KHUH���



%UHDN�RXW����2Q�OLQH�DVVHVVPHQW�:����

:KDW�DUH�SHRSOH�GRLQJ"
Ɣ TXL]]HV��WLPHG

ż QRW�ORFNHG�GRZQ

2EVHUYDWLRQV
Ɣ ORZ�VWDNHV
Ɣ SHRSOH�DUH�XVLQJ�GLIIHUHQW�/06V
Ɣ SRVVLEOH�WR�DVVHVV�PROHFXODU�VWUXFWXUHV�RQOLQH

ż KWWSV���PRRGOH�RUJ�SOXJLQV�YLHZ�SKS"SOXJLQ TW\SHBHDV\RQDPH

https://moodle.org/plugins/view.php?plugin=qtype_easyoname
https://moodle.org/plugins/view.php?plugin=qtype_easyoname


,GHDV
Ɣ SUHODE�TXL]

ż VKXWV�GRZQ�DW�PLGQLJKW�EHIRUH�ODE
ż VWXGHQWV�ZKR�GRQ¶W�FRPSOHWH�DUH�QRW�SHUPLWWHG�LQWR�

WKH�ODE��PXVW�GR�PDNH�XS�ODE�
ż 8&DOJDU\��OHVV�WKDQ�����
ż %U\DQ�LQGLFDWHG�VWHDOLQJ�RI�WKLV�LGHD

Ɣ FUHDWH�RXU�RZQ�FRPSLODWLRQ�RI�TXHVWLRQV"
ż *RRJOH�GRF
ż 0RRGOH�IRUPDW



,GHDV
Ɣ SUREOHP�VHW�TXL]

ż TXL]�VXEVHW�RI�SUREOHP�VHW
ż TXL]�ZLWK�GLIIHUHQW�QXPEHUV��LI�SRVVLEOH�
ż TXL]�FORVHV�EHIRUH�DQVZHU�NH\�UHOHDVHG

Ɣ 8/HWKEULGJH��DQG�VRRQ�8RI$��KDYH�ODUJH�WHVW�EDQN�RI�
TXHVWLRQV�IRU�RQOLQH�FRXUVHV��VR�DFDGHPLF�PLVFRQGXFW�
LV�>KRSHIXOO\@�UHGXFHG�
ż VWLOO�QHHG�ORFNHG�GRZQ�ORFDWLRQ



&RQFHUQV
Ɣ GLIILFXOW\�LQ�PDUNLQJ�SUREOHP�VROYLQJ�H[HUFLVHV
Ɣ JLYLQJ�VWXGHQW�QDPH�	�QXPEHU�WR�WKLUG�SDUW\
Ɣ HGLWV�DQG�TXHVWLRQV�VXEPLWWHG�WR�WKLUG�SDUW\�ZHEVLWHV�

EHORQJ�WR�WKH�WKLUG�SDUW\�FRPSDQ\
Ɣ FKHDWLQJ



%UHDN�RXW����$VVHVVLQJ�XQGHUJUDGXDWH�
UHVHDUFK�	�VRIW�VNLOOV�:����

8QGHUJUDGXDWH�5HVHDUFK
Ɣ 3XEOLFDWLRQ�LV�LGHDO�RXWFRPH����FRPHV�GRZQ�WR�D�PDWWHU�RI�FRQWULEXWLRQ
Ɣ 0DMRU�FRPSRQHQWV�RI�HYDOXDWLRQ��UHVHDUFK�SURSRVDO��ILQDO�UHSRUW��ILQDO�

SUHVHQWDWLRQ��VXSHUYLVRU�HYDOXDWLRQ��RUDO�GHIHQVH����KU�ORQJ��H[DPLQHU��
FKDLU��VXSHUYLVRU�

Ɣ 5HVHDUFK�/HDUQLQJ�([SHULHQFH��5/(���GRQ¶W�QHHG�WR�GR�RULJLQDO�UHVHDUFK��
FDQ�ZRUN�ZLWK�LQVWUXFWRU�WR�SURGXFH�ODE�PDQXDO��HYDOXDWLRQ����SRVWHU�
SUHVHQWDWLRQ��QRWHERRN��LQVWUXFWRU�HYDOXDWLRQ��SRVWHU�GLVFXVVLRQ

Ɣ &RPPLWWHH�YV�WHDFKLQJ�DVVLJQPHQW����FDQ�XVH�PRGXOHV�WR�GR�WKLQJV�WKDW�
DUHQ¶W�VXIILFLHQW�IRU�WHDFKLQJ�DVVLJQPHQW

Ɣ &RPPXQLFDWH�H[SHFWDWLRQV�WR�VWXGHQWV
5XEULF�VWDQGDUGL]HV�JUDGLQJ�IRU�WKH�IDFXOW\��EXW�DOVR�DFWV�DV�D�µUROH�
PRGHO¶�IRU�VWXGHQW

1RWHERRN�HYDOXDWLRQ



&+(0�����8$OEHUWD��5HVHDUFK�2SSRUWXQLW\��5XEULF

ZZZ�FKHPLVWU\�XDOEHUWD�FD�8QGHUJUDGXDWH3URJUDP�&RXUVHV�&+(0����DVS[

http://www.chemistry.ualberta.ca/UndergraduateProgram/Courses/CHEM299.aspx
http://www.chemistry.ualberta.ca/UndergraduateProgram/Courses/CHEM299.aspx


&+(0�����8$OEHUWD��5HVHDUFK�2SSRUWXQLW\��5XEULF��FRQW�

ZZZ�FKHPLVWU\�XDOEHUWD�FD�8QGHUJUDGXDWH3URJUDP�&RXUVHV�&+(0����DVS[

http://www.chemistry.ualberta.ca/UndergraduateProgram/Courses/CHEM299.aspx
http://www.chemistry.ualberta.ca/UndergraduateProgram/Courses/CHEM299.aspx


%UHDN�RXW����$VVHVVLQJ�XQGHUJUDGXDWH�
UHVHDUFK�	�VRIW�VNLOOV�:����

6RIW�6NLOOV� �WHDP�ZRUN��HWKLFV��DWWLWXGH��FRPPXQLFDWLRQ�VNLOOV��OHDGHUVKLS�
Ɣ 3URIHVVLRQDO�6NLOOV�KWWS���ZZZ�FKHPLVWU\�XDOEHUWD�FD�/XF\*URXS�3URIHVVLRQDO6NLOOV�DVS[�
Ɣ HQJDJHPHQW�JUDGLQJ�WR�HQFRXUDJH�VWXGHQW�HQJDJHPHQW
Ɣ KRZ�WR�UHDG�OLWHUDWXUH���KLJKOLJKWLQJ�LPSRUWDQW�IDFWV��LQWHUSUHWLQJ

ż ³KRZ�WR�UHDG�OLWHUDWXUH�XVLQJ�VFLHQWLILF�PHWKRG´�ZRUNVKRS�DV�SDUW�RI�5/(��WK�\HDU�FODVV����
EHWWHU�WR�GR�LQ�HDUOLHU�\HDUV��PDUNHG�RQ�SDUWLFLSDWLRQ�
Ŷ DOVR�H[SRVHV�WKHP�WR�KRZ�WR�:5,7(�VFLHQWLILF�SDSHUV

ż 836/���XQGHUVWDQGLQJ�3ULPDU\�6FLHQWLILF�/LWHUDWXUH
Ɣ 'LIIHUHQWLDO�FUHGLW�IRU�PRVW�FRQWULEXWLRQ���H�J���VW�DXWKRUVKLS�

ż 3DUWLFLSDWLRQ�PDUN����[�DPRXQW�RI�PDUNV�WR�GLVWULEXWH�DPRQJ�WHDP�PHPEHUV�DQG�VFDOH�
JUDGHV�DFFRUGLQJ�WR�FRQWULEXWLRQ��JURXS�DVVHVVPHQW

ż LVVXH�RI�JURXS�G\QDPLFV����UDQGRP�DVVLJQPHQW�LQVWHDG�RI�VHOI�VHOHFWHG�JURXSV
Ŷ *URXS�EDVHG�RQ�>VXE@GLVFLSOLQHV�DQG�DUHD�RI�H[SHUWLVH�
Ŷ (DFK�VWXGHQW�NHHSV�D�ORJ�RI�PHHWLQJV�WR�GHWHUPLQH�FRQWULEXWLRQ

Ɣ +RZ�PXFK�RI�WKH�FRXUVH�VKRXOG�EH�DOORWWHG�IRU�VRIW�VNLOOV"
ż OLWWOH���E�F�LW¶V�WRR�REMHFWLYH
ż XVH�UXEULF�WR�VWDQGDUGL]H�

http://www.chemistry.ualberta.ca/LucyGroup/ProfessionalSkills.aspx


/LWHUDWXUH�/RJ��&��/XF\��$OEHUWD�

&RQWH[W��IRXUWK�\HDU���JUDGXDWH�FRXUVH�RQ�DQDO\WLFDO�VHSDUDWLRQV���3XUSRVH�
LV�WR�JHW�VWXGHQWV�LQ�WKH�KDELW�RI�FULWLFDOO\�UHDGLQJ�WKH�OLWHUDWXUH



/LWHUDWXUH�/RJ��&��/XF\��$OEHUWD��0DUNLQJ�5XEULF
2XWFRPH��DYHUDJH�LV�KLJK��a�����EXW�QRQHWKHOHVV�GLVFULPLQDWLQJ�


