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8VLQJ�WKH�,QWHJUDWLQJ�6FLHQFH��0DWK��DQG�7HFKQRORJ\��,��6FLHQFH�0D7H��3URJUDP�
DV�D�JXLGH�IRU�WHDFKLQJ�HOHPHQWDU\�VWXGHQWV�VFLHQFH��



7HDFKHUV ZLOO KDYH DYDLODEOH WKH DSSURSULDWH PDWHULDO IRU HDFK ODE� &KHFN ZLWK WHDFKHU

SULRU WR ODE WR PDNH VXUH WKH\ FDQ UHWULHYH WKH PDWHULDO�

,1752'8&7,21
�������������������������������������������

<RX�DUH�HPEDUNLQJ�RQ�ZKDW�PD\�EH�RQH�RI�WKH�PRVW�PHPRUDEOH�DGYHQWXUHV�RI�\RXU�OLIH���:RUNLQJ�ZLWK�FKLOGUHQ
LV�UHZDUGLQJ�EHFDXVH�LW
V�D�FKDQFH�IRU�\RX�WR�PDNH�D�GLIIHUHQFH�DQG�KHOS�WKHP�IHHO�JRRG�DERXW�WKHPVHOYHV���,Q
H[FKDQJH�IRU�\RXU�WLPH��HQHUJ\�DQG�FRPPLWPHQW��WKH�FKLOGUHQ�ZLOO�VKRZHU�\RX�ZLWK�DIIHFWLRQ�DQG�DSSUHFLDWLRQ�

7KH�LQIRUPDWLRQ�DQG�VXJJHVWLRQV�SURYLGHG�LQ�WKLV�PDQXDO�DUH�RIIHUHG�WR�PD[LPL]H�\RXU�FKDQFHV�IRU�VXFFHVV�
7KH\�DUH�EDVHG�RQ�WKH�H[SHULHQFHV�RI�SUHYLRXV�YROXQWHHUV�DQG�ZKDW�WKH\�KDYH�IRXQG�WR�ZRUN�IRU�WKHP���7KH�WHUP
�VFLHQWLVW��UHIHUV�WR�DOO�YROXQWHHUV�KHOSLQJ�ZLWK�VFLHQFH�HGXFDWLRQ�LQ�WKH�FODVVURRP�

,I�WKHUH�DUH�DQ\�SUREOHPV�RU�TXHVWLRQV�WKDW�\RXU�WHDFKHU�FDQQRW�DQVZHU��SOHDVH�FRQWDFW�-DPHV�*RQ]DOHV�DW�WKH
0DWK�6FLHQFH�1XFOHXV����������������RU�ID[�D�PHVVDJH�WR������������������<RX�FDQ�DOVR�VSHDN�WR�HLWKHU�WKH
VFKRRO�VLWH�FRRUGLQDWRU�RU�\RXU�FRPSDQ\�FRRUGLQDWRU�IRU�FRPPRQ�TXHVWLRQV�DQG�FRQFHUQV�
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3+,/2623+<�$3352$&+
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7KH�SULPDU\�REMHFWLYH�RI�WKH�,QWHJUDWLQJ�6FLHQFH��0DWK�DQG�7HFKQRORJ\��,��6FLHQFH�0D7H��FXUULFXOXP�LV�WR�JLYH
HOHPHQWDU\�VWXGHQWV�D�EDVLF�IRXQGDWLRQ�RI�VFLHQFH���7KH�SURJUDP�LV�GHVLJQHG�VR�WKDW�VFLHQWLILF�FRQFHSWV�DUH�EXLOW
XSRQ�E\�UHSHDWLQJ�WKHP�LQ�PRUH�FRPSOH[LW\�HDFK�\HDU���<RX�VKRXOG�KDYH�D�FRS\�RI�WKH�VFRSH�DQG�VHTXHQFH
ZKLFK�RXWOLQHV����ZHHNV�RI�LQVWUXFWLRQ�EDVHG�RQ�WKH�,QWHJUDWLQJ�6FLHQFH��0DWK��DQG�7HFKQRORJ\�FXUULFXOXP�
,I�\RX�GR�QRW�KDYH�RQH��SOHDVH�FRQWDFW�WKH�0DWK�6FLHQFH�1XFOHXV�WR�REWDLQ�D�FRS\�

&KLOGUHQ�OHDUQ�NH\�VFLHQWLILF�FRQFHSWV�E\�UHSHWLWLRQ���:H�GR�QRW�H[SHFW�VWXGHQWV�WR�PHPRUL]H�WKH�FRQWHQW��EXW
WR�H[SHULHQFH�VFLHQWLILF�SKHQRPHQD�WKURXJK�KDQGV�RQ�PDWHULDOV���'R�QRW�IHHO�GLVFRXUDJHG�RU�IUXVWUDWHG�LI�WKH
\RXQJHU�FKLOGUHQ�GR�QRW�DEVRUE�RU�HYHQ�XQGHUVWDQG�LW�DOO���7KH�JRDO�LQ�WKH�HDUO\�JUDGHV��.����LV�WR�H[SRVH�WKH
FKLOGUHQ�WR�WKH�FRQFHSWV�VR�WKDW�ZKHQ�WKH\�DUH�UHYLVLWHG�LQ�VXEVHTXHQW�\HDUV��WKH\�ZLOO�EH�IDPLOLDU�

,I�WKLV�LV�WKH�ILUVW�\HDU�\RXU�VWXGHQWV�DUH�EHLQJ�H[SRVHG�WR�WKH�FXUULFXOXP��\RX�DQG�\RXU�WHDFKHU�PD\�IHHO�\RX
DUH�VSHQGLQJ�DOO�\RXU�WLPH�JHWWLQJ�WKHP��FDXJKW�XS����-XVW�EHFDXVH�\RX�DUH�ZRUNLQJ�ZLWK�VHFRQG�JUDGHUV�GRHV
QRW�PHDQ�\RX�PXVW�WHDFK�WKH�VHFRQG�JUDGH�XQLWV���,I�WKH�PDWHULDO�VHHPV�WRR�DGYDQFHG�IRU�\RXU�VWXGHQWV��WDON�WR
\RXU�WHDFKHU�DERXW�XVLQJ�WKH�ILUVW�JUDGH�RU�.LQGHUJDUWHQ�XQLWV�DQG�ODEV���

7KH�FXUULFXOXP�LV�LQWHQGHG�DV�D�VWUXFWXUHG�JXLGH���<RX�DQG�\RXU�WHDFKHU�VKRXOG�DGDSW�WKH�ODE�DFWLYLWLHV�DQG
OHFWXUHV�DV�\RX�VHH�ILW���)HHO�IUHH�WR�VXJJHVW�DQ\�LGHDV�RU�HQKDQFHPHQWV�WR�\RXU�WHDFKHU��RU�OHW�KLP�RU�KHU�NQRZ
LI�\RX�ZRXOG�IHHO�FRPIRUWDEOH�OHDGLQJ�D�GLVFXVVLRQ�RQ�D�SDUWLFXODU�WRSLF�

<RX�PD\�KHDU�WKH�ZRUG��WKHPDWLF�LQVWUXFWLRQ��XVHG�E\�WHDFKHUV�DQG�HGXFDWRUV���7HDFKHUV�KDYH�EHHQ�XVLQJ
WKHPDWLF�LQVWUXFWLRQ�IRU�D�ORQJ�WLPH��EXW�KDV�IDLUO\�UHFHQWO\�EHHQ�LGHQWLILHG�DV�VXFK���0RVW�VLPSO\�SXW��WKHPDWLF
LQVWUXFWLRQ� LV� D�ZD\�RI� RUJDQL]LQJ� FXUULFXOXP�DQG�FODVVURRP�DFWLYLWLHV� VR� WKDW� FRQFHSWV� DUH�QRW� WDXJKW� LQ
LVRODWLRQ��EXW�DUH�UHLQIRUFHG�WKURXJKRXW�PDQ\�VXEMHFWV�

6RPH�FODVVHV�RU�VFKRROV�PD\�KDYH�D�\HDU�ORQJ�WKHPH���7KH�WKHPH�LV�RIWHQ�GLVSOD\HG�RQ�D�WKHPH�ERDUG�LQ�WKH
FODVV���,I�WKH�WKHPH�ZHUH�VRPHWKLQJ�OLNH��.HHSHUV�RI�WKH�(DUWK���WKH�WHDFKHU�ZRXOG�LQFRUSRUDWH�HQYLURQPHQWDO
FRQFHSWV� WKURXJKRXW� DV�PDQ\� VXEMHFWV� DV� SRVVLEOH�� � 7KH� WHDFKHU�PD\� KDYH� WKH� FKLOGUHQ� UHDG� D� ERRN� IRU
(QJOLVK�/LWHUDWXUH�DERXW�NLGV�ZKR�UHF\FOH�� � ,I� WKH\�DUH�VWXG\LQJ� WKH�ZDWHU�F\FOH�� WKH� WHDFKHU�PD\�GLVFXVV
SROOXWLRQ�RI�WKH�RFHDQ�

7DON�WR�\RXU�WHDFKHU�DERXW�KLV�KHU�\HDU�ORQJ�WKHPH�VR�WKDW�\RX�PD\�DVN�TXHVWLRQV�GXULQJ�GLVFXVVLRQV�WKDW
UHLQIRUFH�PDWHULDO�WKDW�LV�EHLQJ�FRYHUHG�LQ�RWKHU�VXEMHFWV�
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&217(17�6800$5<
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,17(*5$7,1*�6&,(1&(��0$7+��$1'�7(&+12/2*<

7HDFKHUV�QHHG�WR�XQGHUVWDQG�WKDW�VFLHQFH�LV�LQWHUUHODWHG���0DQ\�HOHPHQWDU\�VFKRRO�WHDFKHUV�PD\�RQO\
KDYH�KDG�RQO\�RQH�VFLHQFH�FRXUVH�GXULQJ�WKHLU�HQWLUH�FROOHJH�FDUHHU���7U\�WR�KHOS�\RXU�WHDFKHU�XQGHUVWDQG�WKDW
VFLHQFH�LV�D�ZRQGHUIXO�VHULHV�RI�TXHVWLRQV�WKDW�VRPHWLPHV�KDYH�QR�DQVZHUV���,W�LV�DQ�H[FLWLQJ�VXEMHFW�WR�WHDFK
EHFDXVH�LW�FDQ�PDNH�FKLOGUHQ�VSHFXODWH�DERXW�WKHLU�ZRUOG���8QIRUWXQDWHO\��WHDFKHUV�IHHO�XQFRPIRUWDEOH�LI�WKH\
FDQQRW�DQVZHU�D�TXHVWLRQ���7HDFK�WKHP�LW�LV��RN��QRW�WR�NQRZ�HYHU\WKLQJ�DQG�WKDW�D�VHDUFK�IRU�NQRZOHGJH�LV�DV
UHZDUGLQJ�DV�NQRZLQJ�WKH�DQVZHU���

7KH�,��6FLHQFH�0D7H�&XUULFXOXP�WULHV�WR�VWUXFWXUH�WKH�OHDUQLQJ�RI�FKLOGUHQ�WKURXJKRXW�WKHLU�HOHPHQWDU\
H[SHULHQFH�LQ�D�GLVWULFW���7KH�JRDO�LV�WR�H[SRVH�FKLOGUHQ�WR�WKH�PDMRU�GLVFLSOLQHV�RI�VFLHQFH�EHIRUH�D�FKLOG�OHDYHV
HOHPHQWDU\�VFKRRO���&KLOGUHQ�SUHIHU�VFLHQFH�PRUH�WKDQ�DQ\�RWKHU�VXEMHFW�LI�LW�LV�WDXJKW�LQ�D�KDQGV�RQ�DSSURDFK
WKDW�LV�PDNHV�WKHP�XQGHUVWDQG�SKHQRPHQD�WKDW�WKH\�REVHUYH���7KLV�SURJUDP�WULHV�WR�PDNH�FKLOGUHQ�GLVFRYHU�
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GHVFULEH��FRPSDUH��DQG�LQWHUSUHW���

'HYHORSLQJ�D�SURJUDP�WKDW�DOORZV�WHDFKHUV�DQG�FKLOGUHQ�WR�DSSUHFLDWH�VFLHQFH�LV�QRW�DQ�HDV\�WDVN���7KH
,��6FLHQFH�0D7H�SURJUDP�WRRN�RYHU���\HDUV�WR�JHQHUDWH�LWV�PDMRU�WKHPHV�DQG�WR�ZHDYH�WKHP�LQWR�D�VWUXFWXUHG
FXUULFXOXP���,W�WRRN�DQRWKHU���\HDUV�WR�SLORW�WKH�PDWHULDO�LQ�HQRXJK�VFKRROV�DURXQG�WKH�FRXQWU\�EHIRUH�WKH
0DWK�6FLHQFH�1XFOHXV�ZDV�VXUH�WKDW�WKLV�SURJUDP�ZRXOG�KHOS�GLVWULFWV�GHYHORS�D�VFLHQFH�SURJUDP�WKDW�ZRXOG
ILOO�WKH�QHHGV�RI�WKHLU�VWXGHQWV�WKURXJKRXW�WKHLU�HOHPHQWDU\�VFKRRO�FDUHHUV��

7KH�IROORZLQJ�LV�D�TXLFN�ORRN�DW�WKH�GLIIHUHQW�FRQWHQW�DUHDV�WKDW�\RX�ZLOO�EH�H[SHULHQFLQJ�ZLWK�\RXU
WHDFKHU�DQG�VWXGHQWV���$�FRPSOHWH�H[SODQDWLRQ�FDQ�EH�IRXQG�LQ�WKH�FLWHG�ERRNV�ZKLFK�DUH�DYDLODEOH�IURP�\RXU
WHDFKHU�RU�IURP�WKH�0DWK�6FLHQFH�1XFOHXV��7KH�RUGHU�RI�WKH�OLVW�LPSOLHV�WKH�RUGHU�LQ�ZKLFK�WKH\�DUH�WDXJKW��

$33/,('�6&,(1&(���285�7(&+12/2*,&$/�:25/'� E\�-�5��%OXHIRUG�
+DQGV�RQ�DFWLYLWLHV�LOOXVWUDWH�KRZ�PDWK�DQG�VFLHQFH�DUH�UHODWHG��$SSOLHG�6FLHQFH�LQFOXGHV�DOO�VFLHQFHV��UROOHG�
LQWR�VRPH�SURGXFW�RU�SULQFLSOH�WKDW�ZH�XVH�HYHU\GD\����

6FLHQFH�DQG�0DWK���,QWURGXFHV�WKDW�PDWK�LV�D�IXQGDPHQWDO�SDUW�RI�VFLHQFH�
$FWLYLWLHV�DLPHG�DW�JHWWLQJ�VWXGHQWV�WR�VHH�WKDW�VFLHQFH�LV�IXQ�

3K\VLFV���$OORZV�VWXGHQWV�WR�H[SHULHQFH�GLIIHUHQW�SKHQRPHQD�OLNH�HOHFWULFLW\�
PDJQHWLVP��DQG�JUDYLW\���6WXGHQWV�EHJLQ�WR�GHVFULEH�ZKDW�LV�KDSSHQLQJ�DURXQG�WKHP�

7HFKQRORJ\���6WXGHQWV�H[DPLQH�HYHU\GD\�LWHPV�DQG�WKLQN�DERXW�KRZ�WKH\
RSHUDWH�� � 7KH� H[DPSOHV� XVHG� LQ� WKHVH� XQLWV� LOOXVWUDWH� SULQFLSOHV� WKDW� VWXGHQWV
H[SHULHQFHG�GXULQJ�WKH�SK\VLFV�XQLWV�

%XLOW�(QYLURQPHQW���6WXGHQWV�LQYHVWLJDWH�KRZ�WKH�WHFKQRORJ\�WKH\�ZRUNHG
ZLWK�LQ�SUHYLRXV�ODEV�DIIHFWV�WKH�VRFLHW\�LQ�ZKLFK�ZH�OLYH��

81,9(56(�&<&/(���7+(�6($5&+�)25�285�%(*,11,1*� E\�-�5��%OXHIRUG�
+DQGV�RQ�DFWLYLWLHV�WHDFK�VWXGHQWV�DERXW�IDFWV�DQG�IDQWDVLHV�RI�WKH�8QLYHUVH���:H�WDNH�D�FORVHU�ORRN�DW�WKH�(DUWK
DQG�LWV�UROH�ZLWKLQ�RXU�VRODU�V\VWHP�
�

8QLYHUVH����6WXGHQWV�FDQ�ORRN�DW�WKH�QLJKW�VN\�DQG�UHDOL]H�WKDW�HYHU\WKLQJ��RXW

WKHUH��LV�FDOOHG�WKH�8QLYHUVH���7KH�XQLYHUVH�LV�QRW�XQGHUVWRRG��EXW�LV�IDVFLQDWLQJ�WR
WKLQN�DERXW�

6RODU� 6\VWHP� �� � 6WXGHQWV� OHDUQ� WKDW� WKH� VRODU� V\VWHP� LV� D� VXEVHW� RI� WKH
8QLYHUVH�DQG�LV�SDUW�RI�RXU�(DUWKO\�KLVWRU\���7KH\�FRPSDUH�DQG�FRQWUDVW�WKH�SODQHWV
DQG�OHDUQ�WKDW�ZH�GRQ
W�NQRZ�HYHU\WKLQJ�DERXW�RXU�SODQHWV�

(DUWK� �� �$OORZV�VWXGHQWV�WR�SLFWXUH�WKH�(DUWK�DV�D�URWDWLQJ�DQG�UHYROYLQJ
VSKHUH�LQ�VSDFH���6WXGHQWV�ZLOO�UHDOL]H�WKDW�WKH�(DUWK�KDV�XQLTXH�IHDWXUHV�

*HRJUDSK\����$OWKRXJK�WKLV�LV�QRW�VFLHQFH��LW�SURYLGHV�D�WHPSODWH�WKDW��LV�XVHG
WR�UHFRUG�GDWD�IURP�GLIIHUHQW�ILHOGV�RI�VFLHQFH���/HDUQLQJ�WR�ORFDWH�RQHVHOI�LV�D�VNLOO�QHHGHG�QRW�RQO\�LQ�VFLHQFH
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EXW�IRU�JHQHUDO�OLYLQJ��

3/$7(�7(&721,&�&<&/(���($57+
6�029,1*�)25&(�� E\�-�5��%OXHIRUG�
+DQGV�RQ� DFWLYLWLHV� WHDFK� VWXGHQWV� KRZ� VFLHQWLVWV� LQYHVWLJDWH� WKH� (DUWK� ZLWK� LQIRUPDWLRQ� JDLQHG� IURP
HDUWKTXDNHV�DQG�YROFDQRHV�DQG�KRZ�WR�FKDOOHQJH�DQG�WKLQN�DERXW�SUHVHQW�WKHRULHV���/HDUQLQJ�KRZ�WR�FRSH�ZLWK
GLVDVWHU�FDXVHG�E\�SODWH�WHFWRQLFV�LV�DOVR�HPSKDVL]HG���

9ROFDQRHV����7KH�(DUWK�LV�PRYLQJ�DQG�YROFDQRHV�SURYLGH�VWUXFWXUDO�HYLGHQFH
IRU�WKDW�PRYHPHQW��6WXGHQWV�OHDUQ�DERXW�WKH�GLIIHUHQW�W\SHV�RI�YROFDQRHV�DQG�WKH
VLJQLILFDQFH�RI�ZKHUH�YROFDQRHV�RFFXU��

(DUWKTXDNHV����7KH�PRYLQJ�(DUWK�DOVR�FUHDWHV�HDUWKTXDNHV���$Q�HDUWKTXDNH
RFFXUV�ZKHQ�WKH�(DUWK�QHHGV�WR�UHOHDVH�HQHUJ\���

3ODWH�7HFWRQLFV����7KH�GDWD�FROOHFWHG�IURP�YROFDQRHV�DQG�HDUWKTXDNHV�DOORZV
VFLHQWLVWV�WR�XQGHUVWDQG�WKDW�RXU�(DUWK�LV�PRYLQJ�LQ�D�YHU\�GLUHFWHG�PRWLRQ�

+D]DUGV����6WXGHQWV�QHHG�WR�EH�DZDUH�WKDW�DOO�DURXQG�WKH�ZRUOG�WKHUH�DUH�ULVNV
LQYROYHG�ZLWK��HDUWKTXDNHV�DQG�YROFDQRHV��

52&.�&<&/(���81'(567$1',1*�7+(�($57+
6�&5867� �E\�-�5��%OXHIRUG�
:LWKLQ�WKH�5RFN�&\FOH�FKHPLVWU\�FRPHV�DOLYH�DV�VWXGHQWV�DUH�OHDUQ�DERXW�WKH�SHULRGLF�WDEOH�DQG�KRZ�HOHPHQWV
FRPELQH�WR�IRUP�PLQHUDOV���7KURXJKRXW�WKLV�F\FOH�HPSKDVLV�LV�SODFHG�RQ�KRZ�URFNV�DUH�FUHDWHG���7KH�UHPDLQV
RI�SDVW�OLIH�RU�IRVVLOV�SUHVHUYHG�LQ�VHGLPHQWDU\�URFNV�DUH�XVHG�WR�VKRZ�KRZ�WKH��SUHVHQW�LV�WKH�NH\�WR�WKH�SDVW�
DQG�ZK\�HYROXWLRQ�LV�LPSRUWDQW�LQ�WLPLQJ�HYHQWV�RQ�(DUWK��

&KHPLVWU\� �� �6WXGHQWV� OHDUQ� WR�DSSUHFLDWH� WKH�SHULRGLF� WDEOH�RI�HOHPHQWV�
7KH\�OHDUQ�DERXW�WKH�GLIIHUHQW�FKDUDFWHULVWLFV�RI�HOHPHQWV�

0LQHUDOV� �� �0LQHUDOV�DUH�DQ�H[SUHVVLRQ�RI�HOHPHQWV�DQG�FRPSRXQGV� WKDW
VWXGHQWV�FDQ�WRXFK�DQG�KROG��7KH\�OHDUQ�WKDW�PLQHUDOV�KDYH�FKDUDFWHULVWLFV�WKDW�FDQ
EH�XVHG�WR�LGHQWLI\�WKHP�

5RFNV� �� � 6WXGHQWV� OHDUQ� WKDW� URFNV� SURYLGH� FOXHV� WR� WKH� (DUWK
V� KLVWRU\�
6WXGHQWV�DOVR�OHDUQ�WR�GLVWLQJXLVK�ZKHUH�URFNV�ZHUH�IRUPHG�

3DVW�/LIH����)RVVLOV�DUH�D�FKLOG
V�GHOLJKW���7KH\�DOORZ�FKLOGUHQ�WR�XVH�WKHLU
LPDJLQDWLRQV�WR�XQGHUVWDQG�WKH�OLYHV�RI�RUJDQLVPV�WKDW�SUHFHGHG�KXPDQV�
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:$7(5�&<&/(���7+(�($57+
6�*,)7� �E\�-�5��%OXHIRUG��$��0RQWH]��DQG�-��0DUVKDOO�
6WXGHQWV�GLVFRYHU�WKH�SURSHUWLHV�RI�ZDWHU�WKDW�PDNH�LW�WKH�SHUIHFW�OLTXLG�WR�VXVWDLQ�OLIH���6WXGHQWV�OHDUQ�DERXW�WKH
PROHFXODU�VWUXFWXUH�RI�ZDWHU�DQG�WKH�XQLTXHQHVV�RI�ZDWHU��LQFOXGLQJ�VXUIDFH�WHQVLRQ��FDSLOODU\�DFWLRQ��GHQVLW\�
DQG�RWKHU�SK\VLFDO�SURSHUWLHV���6WXGHQWV�OHDUQ�DERXW�KRZ�WKH�RFHDQV��DWPRVSKHUH��DQG�ZDWHU�DUH�LQWHUUHODWHG�

:DWHU�����&KLOGUHQ�OHDUQ�WKDW�ZDWHU�LV�D�XQLTXH�FKHPLFDO���7KH\�H[SHULHQFH
WKH�XQLTXH�FKDUDFWHULVWLFV�WKDW�DOORZ�ZDWHU�WR�SURYLGH�OLIH�RQ�WKLV�SODQHW��

2FHDQV�����6WXGHQWV�ZLOO�VHH�WKDW�WKH�(DUWK�LV�D�ZDWHU�SODQHW��EXW�PRVW�RI�WKH
ZDWHU�LV�VDOW\���7KH\�ZLOO�XQFRYHU�WKH�ERWWRP�WRSRJUDSK\�DV�ZHOO�DV�KRZ�WKH�RFHDQ
PRYHV��

$WPRVSKHUH� �� 7KH� HQYHORSH� RI� DLU� WKDW� VXUURXQGV� WKH� HDUWK� EHFRPHV� DQ
H[FLWLQJ� DUHD� WKDW� DOORZV� KXPDQV� WR� PRYH� DURXQG� IUHHO\�� � 6WXGHQWV� OHDUQ� WKH
FRPSRVLWLRQ�RI�WKH�DWPRVSKHUH�DQG�KRZ�WKH�DLU�PRYHV�DURXQG�WKH�(DUWK�

:HDWKHU���6WXGHQWV�ZLOO�EHJLQ�WR�UHFRJQL]H�WKH�GLIIHUHQW�HOHPHQWV�RI�ZHDWKHU�DQG�KRZ�WKH�RFHDQV�DQG
DWPRVSKHUH�SURYLGH�WKH��IXHO��IRU�DOO�ZHDWKHU�SKHQRPHQD�

/,)(�&<&/(� ��',9(56,7<� ,1�$�%$/$1&(� � E\� -�5��%OXHIRUG�� -��*RQ]DOHV��$��0RQWH]�� -�
0DUVKDOO��DQG�'��'DYLGVRQ�
6WXGHQWV� OHDUQ� DERXW� WKHPVHOYHV� DQG� WKHLU� HQYLURQPHQW�� �7KH\� VWXG\� WLVVXHV�� RUJDQV� DQG� ERG\� IXQFWLRQV�
GLVHDVHV��DQG�JHQHWLFV���+DQGV�RQ�DFWLYLWLHV�LQFOXGH�ORRNLQJ�DW�YDULRXV�RUJDQLVPV�E\�GHWHUPLQLQJ�WKH�GLIIHUHQW
JURXSV�RI�YHUWHEUDWHV�DQG�LQYHUWHEUDWHV���6WXGHQWV�OHDUQ�DERXW�SODQW�SDUWV��SKRWRV\QWKHVLV��WKH�FDUERQ�F\FOH��DQG
ZK\�SODQWV�DUH�LPSRUWDQW���7KH�IRRG�FKDLQ�DQG�KRZ�LW�LV�LQYROYHG�LQ�WKH�QDWXUDO�HQYLURQPHQW�JLYHV�VWXGHQWV�D
SHUVSHFWLYH�RQ�KRZ�DOO�RUJDQLVPV�DUH�LQWHUUHODWHG�RQ�WKLV�SODQHW���

2UJDQLVPV� �� 7KH� OLYLQJ� SODQHW� KDV� PDQ\� UHVLGHQWV�� � 6WXGHQWV� OHDUQ� WR
V\VWHPDWLFDOO\�REVHUYH�DQG�FRPSDUH�WKH�GLIIHUHQW�NLQJGRPV��

+XPDQ�%LRORJ\� �� �6WXGHQWV� OHDUQ� WKDW� WKHLU� ERGLHV� IXQFWLRQV� DV�ZRUNLQJ
PDFKLQHV��7KH\�FRPSDUH�DQG�FRQWUDVW�WKH�SDUWV�RI�WKHLU�ERGLHV����

3ODQWV����6WXGHQWV�WDNH�D�FORVHU�ORRN�DW�WKH�NLQJGRP�WKDW�XVHV�HQHUJ\�IURP�WKH
VXQ� WR� FUHDWH� QXWULHQWV�� � 3ODQWV� DUH� XVHG� WR� LOOXVWUDWH� WKH� GLIIHUHQW� PRGHV� RI
UHSURGXFWLRQ�

1DWXUDO�(QYLURQPHQW���6WXGHQWV�OHDUQ�WR�ORRN�DW�WKH�ZRUOG�DV�D�SODFH�ZKHUH
GLIIHUHQW� RUJDQLVPV� UHDFW� ZLWK� HDFK� RWKHU�� � 6WXGHQWV� ZLOO� GLVFRYHU� KRZ� HYHQ

LQDQLPDWH�VXEVWDQFHV�KHOS�PDNH�WKH�(DUWK�D�SODFH�WR�OLYH���
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52/(6�$1'�(;3(&7$7,216
�������������������������������������������

7KH�NH\�WR�WKH�VXFFHVV�RI�\RXU�H[SHULHQFH�KLQJHV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�\RX�DQG�\RXU�WHDFKHU�
7KRXJK�LW�ZLOO�QRW�KDSSHQ�RYHUQLJKW��ZH�KRSH�WKDW�\RX�DQG�\RXU�WHDFKHU�ZLOO�GHYHORS�D�SRVLWLYH�DQG�VXSSRUWLYH
UHODWLRQVKLS�DQG�WKDW�HDFK�RI�\RX�ZLOO�EH�RSHQ�WR�QHZ�LGHDV�DQG�VXJJHVWLRQV���,I��IRU�DQ\�UHDVRQ��DQ�XQUHVROYDEOH
SUREOHP�GHYHORSV�EHWZHHQ�\RX�DQG�\RXU�WHDFKHU��FRQWDFW�-DPHV�*RQ]DOHV�DW�WKH�0DWK�6FLHQFH�1XFOHXV�������
���������RU�ID[����������������

7KH�WHDFKHU�ZLOO�

��VKDUH�WHDFKHU�PDQXDOV�ZLWK�WKH�VFLHQWLVW
��UHWDLQ�FRPSOHWH�FRQWURO�RI�WKH�FODVVURRP�DW�DOO�WLPHV
��LQLWLDWH�FRQWDFW�ZLWK�WKH�VFLHQWLVW�DQG�HVWDEOLVK�D�UHJXODU�WLPH�DQG�GD\�IRU�WKHLU�YLVLWV
��DW�WKH�LQLWLDO�PHHWLQJ�ZLWK�WKH�VFLHQWLVW��VKDUH�WHDFKLQJ�FODVVURRP�FRQWURO�WHFKQLTXHV
��REWDLQ�DGYDQFH�DSSURYDO�IURP�WKH�SULQFLSDO�RU�VFLHQFH�PHQWRU�IRU�SXUFKDVLQJ�VXSSOHPHQWDO�PDWHULDOV
��OHDG�SUH��DQG�SRVW��GLVFXVVLRQV�
��FR�OHDG�ODEV�ZLWK�VFLHQWLVWV
��LQIRUP�VFLHQWLVW�ZKHQ�D�ODE�LV�FDQFHOHG�RU�SRVWSRQHG�GXH�WR�LOOQHVV��KROLGD\V��HWF���
��HQVXUH�DOO�PDWHULDOV�UHTXLUHG�IRU�ODEV�DUH�LQ�WKH�FODVVURRP�EHIRUH�WKH�VFLHQWLVW�DUULYHV
��FDOO�WKH�VFLHQWLVW�HQJLQHHU�DW�OHDVW�WZR�GD\V�SULRU�WR�WKH�ODE�WR�SODQ�WKH�ODE

7KH�VFLHQWLVW�ZLOO�

��FR�OHDG�ODEV�ZLWK�WHDFKHU
��JLYH�DGYDQFH�ZDUQLQJ�ZKHQ�V�KH�FDQQRW�DWWHQG�D�VFKHGXOHG�FODVV�RU�PHHWLQJ
��EH�DYDLODEOH�IRU�SKRQH�FRQVXOWDWLRQ

7KH�SULQFLSDO�ZLOO�

��IDFLOLWDWH�FRPPXQLFDWLRQ�EHWZHHQ�RWKHU�WHDFKHUV�VFLHQWLVWV�E\�KROGLQJ�UHJXODU�PHHWLQJV�WR�VKDUH�SUREOHPV�EHVW
SUDFWLFHV
��UHVROYH�DQ\�SUREOHPV�UHODWHG�WR�WKH��3DUWQHUV�LQ�6FLHQFH��SURJUDP�WKDW�DULVH�RQ�KLV�KHU�VLWH�DQG�ZLOO�GLUHFWO\
FRQWDFW�-DPHV�*RQ]DOHV�LI�DVVLVWDQFH�LV�UHTXLUHG
��DSSRLQW�D�VFLHQFH�PHQWRU�LI�D�VFLHQFH�UHVRXUFH�WHDFKHU�GRHV�QRW�H[LVW

6FLHQFH�PHQWRU�VFLHQFH�UHVRXUFH�WHDFKHU�ZLOO�

��HQVXUH�WKDW�NLWV�DQG�VXSSOHPHQWDO�PDWHULDOV�DUH�UHDGLO\�DYDLODEOH�WR�DOO�WHDFKHUV
��UHVROYH�SUREOHPV�UHODWHG�WR�NLW�RU�PDWHULDO�DYDLODELOLW\
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&225',1$7,21
�������������������������������������������

$UUDQJH� WHDFKLQJ�VFKHGXOH�E\�XVLQJ� WKH�JULG�RQ� WKH�QH[W�SDJH�� ,W� LV� LPSRUWDQW� WR�SODQ� WKH� VFLHQFH
SURJUDP�WR�DYRLG�DQ\�PLVFRPPXQLFDWLRQ���7HDFKHUV�DQG�VFLHQWLVWV�VKRXOG�GHWHUPLQH�KRZ�WKH\�EHVW�FRPSOHPHQW

WKH�WHDFKLQJ�RI�VFLHQFH���,GHDOO\��WKH�WHDFKHU�VKRXOG�GR�WKH�35(�/$%�EHIRUH�GRLQJ�WKH�'85,1*�/$%���7KH
VWXGHQWV�QHHG�WKH�35(�/$%�WR�PDNH�WKH�'85,1*�/$%�PHDQLQJIXO���7R�UHLQIRUFH�ZKDW�ZDV�OHDUQHG�LQWKH
'85,1*�/$%��WHDFKHUV�QHHG�WR�IROORZ�WKH�3267�/$%�

7HDFKHUV�FDQ�DOVR�XVH�WKLV�JULG�WR�JLYH�WKHLU�SULQFLSDOV�WKHLU�OHVVRQ�SODQ�VFKHGXOH�IRU�VFLHQFH�
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DATE THEME CYCLE

APPLIED SCIENCE

UNIVERSE CYCLE

PLATE TECTONIC CYCLE

ROCK CYCLE

WATER CYCLE

LIFE CYCLE

SCIENCE AND MATH

PHYSICS

TECHNOLOGY

BUILT ENVIRONMENT

UNIVERSE

SOLAR SYSTEM

EARTH

GEOGRAPHY

VOLCANOES

EARTHQUAKES

PLATE TECTONICS

HAZARDS

ORGANISMS

HUMAN BIOLOGY

PLANTS

CHEMISTRY

MINERALS

ROCKS

PAST LIFE

WATER

OCEANS

ATMOSPHERE

WEATHER

NATURAL ENVIRONMENT

3 WEEKS

2 WEEKS

2 WEEKS

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

1 WEEK

2 WEEKS

2 WEEKS

2 WEEKS

2 WEEKS

2 WEEKS

2 WEEKS
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7+(�678'(17�/$%�0$18$/
�������������������������������������������

6WXGHQWV�LQ�*UDGHV�����ZLOO�UHFHLYH�WKUHH�ODE�PDQXDOV�SURYLGHG�E\�WKH�GLVWULFW���<RXU�WHDFKHU�VKRXOG
SURYLGH�\RX�ZLWK�D�FRS\�RI�WKH�PDQXDOV���,I�\RX�GR�QRW�UHFHLYH�D�FRS\�SOHDVH�FRQWDFW�WKH�0DWK�6FLHQFH�1XFOHXV�
7KH�PDQXDOV�ZLOO�FRQWDLQ�WKH�DSSURSULDWH�ODE�VKHHWV�E\�JUDGH�IRU�WKH�$SSOLHG�6FLHQFH�8QLYHUVH�&\FOH��3ODWH
7HFWRQLF�5RFN�&\FOH�DQG�:DWHU�/LIH�&\FOH���7KH�PDQXDOV�ZLOO�KHOS�JXLGH�WKH�VWXGHQWV�WKURXJK�WKHLU�ZHHNO\
KDQGV�RQ�DFWLYLWLHV�DQG�ZLOO�UHLQIRUFH�ZKDW�WKH\�DUH�OHDUQLQJ���7KH�HQWULHV�PDGH�E\�WKH�VWXGHQWV�ZLOO�VWUHQJWKHQ
SHQPDQVKLS��ZULWLQJ��DQG�DUW�VNLOOV���0DQ\�RI�WKH�TXHVWLRQV�DUH�RSHQ�HQGHG�WR�HQFRXUDJH�FULWLFDO�WKLQNLQJ�DQG
FUHDWLYLW\���

/LPLWHG�ZRUNVKHHWV�DUH�DYDLODEOH�IRU�.LQGHUJDUWHQ�DQG�)LUVW�JUDGHUV�
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��

&/$665220�0$1$*(0(17
�������������������������������������������

7KRXJK� LW�PD\� EH� FKDOOHQJLQJ� DW� WLPHV� IRU� JURXSV� RI� FKLOGUHQ� WR� VKDUH�PDWHULDOV�� WKH� H[SHULHQFH
HQFRXUDJHV� FRRSHUDWLRQ�DQG�FRRSHUDWLYH� OHDUQLQJ�DPRQJ� WKH�FKLOGUHQ�� �&KLOGUHQ�ZKR�KDELWXDOO\� UHIXVH� WR
FRRSHUDWH�RU�EUHDN�PDWHULDOV�VKRXOG�EH�UHPRYHG�IURP�WKH�FODVVURRP�

7DON�WR�\RXU�WHDFKHU�DERXW�KLV�KHU�WHFKQLTXHV�IRU�FODVVURRP�PDQDJHPHQW�DQG�KRZ�WKH\�UHZDUG�DQG
GLVFLSOLQH���2QH�WHDFKHU�PD\�SXW�KLV�ILQJHUV�WR�KLV�OLSV�LQ�D��6KKKK���IDVKLRQ�DQG�UDLVH�D�KDQG�DQG�KDYH�WKH�UHVW
RI�WKH�FKLOGUHQ�IROORZ�VXLW�WR�UHJDLQ�FRQWURO�RI�WKH�FODVVURRP�DIWHU�D�QRLV\�ODE�DFWLYLW\���

%HORZ�DUH�VRPH� WHFKQLTXHV� WKDW�VHUYH�DV�D�VWDUWLQJ�SRLQW� IRU�D�GLVFXVVLRQ�ZLWK�\RXU� WHDFKHU�DERXW
WHDFKLQJ�WHFKQLTXHV�SKLORVRSKLHV�

��6PLOH�DQG�IHHO�FRPIRUWDEOH�WHOOLQJ�DPXVLQJ�DQHFGRWHV

��8VH�VWXGHQW�YROXQWHHUV�WR�KHOS

��5HTXLUH�WKDW�VWXGHQWV�UDLVH�WKHLU�KDQGV�WR�SDUWLFLSDWH

��&DOO�RQ�PDQ\�GLIIHUHQW�PHPEHUV�RI�WKH�FODVV

��*LYH�VSHFLILF�GLUHFWLRQV�ZKHQ�GLVWULEXWLQJ�PDWHULDOV

��8VH�SUHDUUDQJHG�VLJQDOV�WR�JHW�VWXGHQWV
�DWWHQWLRQ�GXULQJ�DFWLYLWLHV

��6WRS�DQG�ZDLW�IRU�VWXGHQWV�WR�OHW�\RX�FRQWLQXH�VSHDNLQJ�LI�WKH\�JHW�QRLV\

��3UDLVH�DWWHQWLYH�RU�KHOSIXO�EHKDYLRU

��:DLW�WR�JLYH�KDQGRXWV�PDWHULDOV�XQWLO�LW�LV�WLPH�WR�UHDG�RU�XVH�WKHP�EHFDXVH�WKH\�FDQ�EH�GLVWUDFWLQJ�WR�WKH
VWXGHQWV
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5(/$7,1*�72�678'(176
�������������������������������������������

6KDUH�\RXUVHOI���'R�VKDUH�ERWK�SHUVRQDO�DQG�SURIHVVLRQDO�DVSHFWV�RI�\RXU�OLIH�ZLWK�WKH�NLGV���+HOS�WKH
NLGV�XQGHUVWDQG�ZKDW�\RX�GR�DW�ZRUN��ZKDW
V�LQWHUHVWLQJ�RU�XQLTXH�DERXW�\RXU�MRE��DQG�KRZ�\RXU�JRW�LQYROYHG
LQ�\RXU�FDUHHU���6KRZ�KRZ�\RXU�ZRUN�DIIHFWV�WKHLU�OLYHV�DQG�KRZ�LW�ZLOO�PDNH�WKHLU�OLYHV�EHWWHU�RU�GLIIHUHQW�
+RZ�GRHV�\RXU�ZRUN�UHODWH�WR�ZKDW�WKH\�DUH�OHDUQLQJ�LQ�VFLHQFH"

6WLPXODWH� WKLQNLQJ� E\� DVNLQJ� RSHQ�HQGHG� TXHVWLRQV�� � $VN� TXHVWLRQV� WKDW� DVN� VWXGHQWV� WR� PDNH� D
SUHGLFWLRQ��JLYH�DQ�H[SODQDWLRQ��VWDWH�DQ�RSLQLRQ�RU�GUDZ�D�FRQFOXVLRQ���*LYH�VWXGHQWV�WLPH�WR�WKLQN�EHIRUH
DQ\RQH�JLYHV�DQ�DQVZHU�

8VH�ODQJXDJH�WKH�VWXGHQWV�ZLOO�XQGHUVWDQG���%H�FRQVFLRXV�RI�YRFDEXODU\���7U\�WR�XVH�VLPSOH�ZRUGV�DQG
GHILQH�ZRUGV�VWXGHQWV�PD\�QRW�NQRZ���)RU�H[DPSOH��GRQ
W�VD\���,�GHVLJQ�,&V����5DWKHU�DVN�VWXGHQWV�LI�WKH\�NQRZ
ZKDW�FKLSV�RU�,QWHJUDWHG�&LUFXLWV�DUH��KRZ�WKH\�DUH�PDGH�DQG�ZKDW�WKH\�GR�

$VN�IRU�DQ�HYDOXDWLRQ�RI�\RXU�HIIRUWV���$VN�WKH�VWXGHQWV�ZKDW�WKH\�OLNHG�RU�GLGQ
W�OLNH�DERXW�\RXU�YLVLW�
$IWHU�FODVV��DVN�WKH�WHDFKHU�WR�FULWLTXH�\RXU�SUHVHQWDWLRQ�DQG�KHOS�LPSURYH�\RXU�LQ�FODVV�VNLOOV�
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/,0,7('�(1*/,6+�352),&,(17��/(3��678'(176
�������������������������������������������

6FLHQWLVWV�PD\�EH�XQIDPLOLDU�ZLWK�WKH�YDVW�DUUD\�RI�HGXFDWLRQ�WKHRULHV�RQ�WHDFKLQJ�(QJOLVK�WR�VWXGHQWV�
$OWKRXJK�D�VFKRRO�GLVWULFW�PD\�DGKHUH�WR�RQH�LGHRORJ\��WKH�FODVVURRP�WHDFKHU�PD\�QRW�DJUHH�ZLWK�RU�XVH�WKDW
SDUWLFXODU�PHWKRGRORJ\�

<RX�PD\�ZDQW�WR�FRQVXOW�ZLWK�\RXU�WHDFKHU�WR�GHWHUPLQH�WKH�DSSURDFK�\RX�ZLOO�EH�WDNLQJ���7KH�IROORZLQJ
��SRLQWV�RXWOLQH�WKH�GLIIHUHQW�WHDFKLQJ�VWUDWHJLHV�\RX�PD\�HQFRXQWHU�

����75$16,7,21$/�%,/,1*8$/�('8&$7,21

6WXGHQWV�UHFHLYH�QDWLYH�ODQJXDJH�LQVWUXFWLRQ�LQ�WKH�HDUO\�VWDJHV�RI�WKH�SURJUDP�DQG�JUDGXDOO\�(QJOLVK
LV�LQWURGXFHG���8OWLPDWHO\��WKH�SXUSRVH�LV�WR�KHOS�/(3�VWXGHQWV�PDNH�WKH�WUDQVLWLRQ�TXLFNO\��KHQFH�WKH�QDPH
�WUDQVLWLRQDO���WR�DOO�(QJOLVK�FODVVURRPV�

����/$7(�(;,7�%,/,1*8$/�352*5$06

6WXGHQWV�UHFHLYH�QDWLYH�ODQJXDJH�VXEMHFW�PDWWHU�LQVWUXFWLRQ��QDWLYH�ODQJXDJH�OLWHUDF\�GHYHORSPHQW��DQG
LQVWUXFWLRQ�LQ�WKH�(QJOLVK�ODQJXDJH�VR�WKDW�/(3�VWXGHQWV
�DFTXLVLWLRQ�RI�VXEMHFW�PDWWHU�LV�QRW�GHOD\HG�ZKLOH�WKH\
DUH�OHDUQLQJ�(QJOLVK���

����(1*/,6+�$6�$�6(&21'�/$1*8$*(��(6/�

(6/� FODVVHV� DUH� XVXDOO\� IRFXVHG� RQ� WKH� WHDFKLQJ� RI� FRPPXQLFDWLYH� FRPSHWHQFH� LQ� (QJOLVK�
&RPPXQLFDWLYH� FRPSHWHQFH� LQFOXGHV�� DQG� RIWHQ� LQWHJUDWHV�� WKH� IRXU� ODQJXDJH� VNLOOV� �OLVWHQLQJ�� VSHDNLQJ�
UHDGLQJ��DQG�ZULWLQJ����(6/�LV�DOVR�NQRZQ�DV��(QJOLVK�/DQJXDJH�'HYHORSPHQW���(/'��

����6+(/7(5('�,16758&7,21

7HDFKHUV�RI� VKHOWHUHG�VXEMHFW�PDWWHU� LQVWUXFWLRQ�XWLOL]H� WHDFKLQJ�PHWKRGRORJLHV� WKDW� LQFOXGH�DFWLYH
OHDUQLQJ�RSSRUWXQLWLHV��XVH�RI�PDQLSXODWLYHV��VWUXFWXUHG�LQWURGXFWRU\�DFWLYLWLHV�WR�SUHSDUH�WKH�VWXGHQWV�IRU�WKH
OHVVRQ��DQG�WKH�XVH�RI�FRQFUHWH�REMHFWV��YLVXDO�LPDJHV��UHDO�OLIH�H[DPSOHV��DQG�PDQLSXODWLYHV���7KH�FRQFHSWV�RI
WKH�OHVVRQV�VKRXOG�QRW�EH�ZDWHUHG�GRZQ��QRU�VKRXOG�WKH�WHDFKHU�XVH�VLPSOLVWLF�ODQJXDJH�LQ�WKH�WHDFKLQJ�RI�WKH
OHVVRQ�

����&$1$',$1�67</(�,00(56,21

6WXGHQWV�DUH�SODFHG�LQ�FODVVURRPV�ZKHUH�WKH�RQO\�ODQJXDJH�RI�LQVWUXFWLRQ�LV�WKH�VHFRQG�ODQJXDJH�ZKHUH
QRQH�RI�WKH�VWXGHQWV�VSHDN�WKH�WDUJHW��VHFRQG��ODQJXDJH�
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����%,/,1*8$/�,00(56,21�352*5$06

$OVR�NQRZQ�DV��WZR�ZD\�ELOLQJXDO�SURJUDPV��� WKH�SXUSRVH�RI� WKLV�DSSURDFK�LV� WR� WHDFK�(QJOLVK�WR
ODQJXDJH�PLQRULW\�VWXGHQWV�DQG�WR�WHDFK�D�VHFRQG�ODQJXDJH�WR�(QJOLVK�VSHDNLQJ�VWXGHQWV���

����68%0(56,21

$OVR�NQRZQ�DV�WKH��VLQN�RU�VZLP���DSSURDFK�WR�(QJOLVK�ODQJXDJH�DFTXLVLWLRQ��FKLOGUHQ�DUH�SODFHG�LQ�WKH
(QJOLVK�RQO\�FODVVHV�ZLWK�QR�VSHFLDO�DVVLVWDQFH�WR�KHOS�WKHP�DFTXLUH�(QJOLVK�ODQJXDJH�VNLOOV���7KLV�IRUP�RI
LQVWUXFWLRQ�LV�LOOHJDO�LQ�WKH�8QLWHG�6WDWHV�

7,36�)25�:25.,1*�:,7+�/(3�678'(176

6LPSOLI\�\RXU�VSHHFK�
���6ORZHU�VSHHFK�UDWH
���FOHDU�HQXQFLDWLRQ
���VLPSOH�YRFDEXODU\
���VKRUW�VHQWHQFHV
���OLPLWHG�XVH�RI�LGLRPV�VODQJ

&KHFN�IUHTXHQWO\�IRU�XQGHUVWDQGLQJ
���FRQILUPDWLRQ�FKHFNV
���FRPSUHKHQVLRQ�FKHFNV
���KDYH�WKHP�UHSHDW

8VH�FRQWH[WXDO�FOXHV�
���JHVWXUHV
���IDFLDO�H[SUHVVLRQV
���DFW�RXW�PHDQLQJ
���SURSV
���YLVXDO
���PDQLSXODWLYHV
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6.,//6�%<�*5$'(�/(9(/
�������������������������������������������

7KLV�VHFWLRQ�LV�LQWHQGHG�WR�KHOS�\RX�XQGHUVWDQG�WKH�JHQHUDO�VNLOO�OHYHO�RI�\RXU�VWXGHQWV�IURP�NLQGHUJDUWHQ�WR
VL[WK�JUDGH�DQG�WR�KHOS�\RX�LQFRUSRUDWH�RWKHU�WKHPHV�LQWR�VFLHQFH�GLVFXVVLRQV���<RXU�WHDFKHU��ZKR�LV�PRVW
IDPLOLDU�ZLWK�FXUUHQW�WKHPHV��LV�EHVW�HTXLSSHG�WR�VKDUH�WKH�VSHFLILF�WKHPHV�ZLWK�\RX���

:LWK�UHJDUG�WR�VFLHQFH��DOO�F\FOHV��$SSOLHG�6FLHQFHV��8QLYHUVH�&\FOH��3ODWH�7HFWRQLF�&\FOH��5RFN�&\FOH��:DWHU
&\FOH�DQG�/LIH�&\FOH��DUH�FRYHUHG�LQ�HYHU\�JUDGH�DQG�LQ�LQFUHDVLQJ�FRPSOH[LW\���$OO�VWXGHQWV��.����DUH�DOVR
HQFRXUDJHG�WR�FRPSOHWH�D�VFLHQFH�IDLU�SURMHFW�

:KLOH�WKH�GLVWULFW�FXUULFXOXP�DOVR�FRYHUV�3HUIRUPLQJ�$UWV�DQG�3�(��RQO\�WKH�FRUH�VXEMHFWV�ZLOO�EH�VXPPDUL]HG
EHORZ�E\�JUDGH�OHYHO�
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6WXGHQWV OHDUQ DERXW WKH VRXQGV RI HDUWKTXDNHV DV WKH\ WKLQN DERXW ZKDW

WR GR GRLQJ DQ HDUWKTXDNH� 7KLV LV D.LQGHUJDUWHQ ODE LQ 3ODWH 7HFWRQLFV �

+D]DUGV�

.,1'(5*$57(1
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV��OLVWHQLQJ��VSHDNLQJ��ZRUG�DQDO\VLV��YRFDEXODU\��FRPSUHKHQVLRQ��ZULWLQJ��ODQJXDJH
PHFKDQLFV�DQG�KDQGZULWLQJ

0DWKHPDWLFV�� RSHUDWLRQV� ZLWK� QXPEHUV�� PHDVXUHPHQW�� JHRPHWU\�� SDWWHUQV� DQG� IXQFWLRQV�� VWDWLVWLFV� DQG
SUREDELOLW\��ORJLF�DQG�DOJHEUD

+LVWRU\�6RFLDO�6FLHQFH��KHOS�VWXGHQWV�OHDUQ�WR�EH�OHDUQHUV��ZRUNHUV�DQG�FRRSHUDWLYH�FODVVPDWHV��KRZ�WKHVH�VNLOOV
DSSOLHG�LQ�WKH�SDVW�DQG�DUH�FXUUHQWO\�DSSOLHG�LQ�GDLO\�OLIH��HPSKDVLV�RQ�IDPLO\

+HDOWK��$FWLYLWLHV�WR�SURPRWH�KHDOWK\��SK\VLFDO��HPRWLRQDO�DQG�SHUVRQDOLW\�JURZWK�VXFK�DV�QXWULWLRQ��H[HUFLVH�
SHUVRQDO�KHDOWK��GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO��VDIHW\�DQG�FRPPXQLW\�KHDOWK
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6WXGHQWV H[SHULHQFH UHIOHFWHG OLJKW IURP �KHDYHQO\ ERGLHV�� 7KH\

FRPSDUH UHIOHFWHG OLJKW ZLWK OLJKW FUHDWHG E\ D VWDU�

),567
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV��*UDPPDU��VSHOOLQJ��OLEUDU\�UHDGLQJ�VNLOOV��FRQFHSWV�LQWURGXFHG�LQ�.LQGHUJDUWHQ�DUH
GHYHORSHG�LQ�JUHDWHU�FRPSOH[LW\

0DWKHPDWLFV��6WXGHQWV�FRXQW�E\�RQHV��WZRV��ILYHV�DQG�WHQV�WR�RQH�KXQGUHG��UHDG�DQG�ZULWH�QXPEHUV��PDWFK
FRUUHVSRQGHQFHV��QDPH�DQG�XVH�RUGLQDOV��RUGHU��JURXS�REMHFWV�E\�QXPEHU��DQG�LGHQWLI\�GLIIHUHQW�NLQGV�RI�VHWV�
XVH�ZULWWHQ�DQG�V\PEROLF� WHUPV�WR�H[SUHVV�QXPEHUV��FRPSDUH��DGG��VXEWUDFW�� LQWHUSUHW�ZRUG�SUREOHPV�DQG
GHYHORS�PDWKHPDWLFDO�VWDWHPHQWV�WR�UHSUHVHQW�VLWXDWLRQV��FRQWLQXHG�GHYHORSPHQW�RI�PHDVXUHPHQW��JHRPHWU\�
SDWWHUQV�DQG�IXQFWLRQV��VWDWLVWLFV�DQG�SUREDELOLW\��ORJLF�DQG�DOJHEUD

+LVWRU\�6RFLDO�6FLHQFH��)RFXV�RQ�DVVLVWLQJ�VWXGHQWV� WR� OHDUQ�PRUH�DERXW� WKH�ZRUOG� WKH\� OLYH� LQ�DQG� WKHLU
UHVSRQVLELOLWLHV�WR�RWKHUV��JHRJUDSK\��HFRQRPLFV�DQG�FXOWXUDO�GLYHUVLW\

+HDOWK��$FWLYLWLHV�WR�SURPRWH�KHDOWK\��SK\VLFDO��HPRWLRQDO�DQG�SHUVRQDOLW\�JURZWK�VXFK�DV�QXWULWLRQ��H[HUFLVH�
SHUVRQDO�KHDOWK��GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO��VDIHW\�DQG�FRPPXQLW\�KHDOWK
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6HFRQGJUDGHUV H[SHULHQFHPDNLQJEXEEOHV XVLQJEXEEOH WUXPSHWV� 7KH\

DOVR OHDUQ WKDW QRW DOO OLTXLGV PDNH EXEEOHV�

6(&21'
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV��%XLOG�XSRQ�FRQFHSWV�SUHYLRXVO\�WDXJKW��GHYHORS�VNLOOV�WKURXJK�ZULWWHQ��YHUEDO�DQG
GUDPDWL]DWLRQ�RI�WKLQJV�OHDUQHG

0DWKHPDWLFV���3ODFH�YDOXH��GHVFULSWLRQV�RI�TXDQWLWLHV�DQG�UHODWLRQVKLSV��UHJURXSLQJ��UHDGLQJ�IUDFWLRQV�DQG
DSSOLFDWLRQ�RI�QXPHULFDO�FRQFHSWV��GLIIHUHQW�XQLWV�RI�PHDVXUHPHQW��HVWLPDWLRQ��WHOOLQJ�WLPH��XVLQJ�FDOHQGDUV�DQG
WKHUPRPHWHUV�� FRQWLQXHG� GHYHORSPHQW� RI� PHDVXUHPHQW�� JHRPHWU\�� SDWWHUQV� DQG� IXQFWLRQV�� VWDWLVWLFV� DQG
SUREDELOLW\��ORJLF�DQG�DOJHEUD

+LVWRU\�6RFLDO�6FLHQFH��SHRSOH�ZKR�PDNH�D�GLIIHUHQFH�DQG�ZKR�PHHW�RXU�QHHGV��VXFK�DV�SDUHQWV��JUDQGSDUHQWV
DQG�DQFHVWRUV��SHRSOH�IURP�RWKHU�FXOWXUHV�DQG�KRZ�WKH\�OLYHG�DQG�OLYH

+HDOWK��$FWLYLWLHV�WR�SURPRWH�KHDOWK\��SK\VLFDO��HPRWLRQDO�DQG�SHUVRQDOLW\�JURZWK�VXFK�DV�QXWULWLRQ��H[HUFLVH�
SHUVRQDO�KHDOWK��GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO��VDIHW\�DQG�FRPPXQLW\�KHDOWK
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7KLUG JUDGHUV FRPSDUH DQG FRQWUDVW GLIIHUHQW W\SHV RIPDULQH RUJDQLVPV�

7+,5'
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV��FRPSRVLWLRQ�VNLOOV��SDUWV�RI�VSHHFK��FXUVLYH�ZULWLQJ

0DWKHPDWLFV��KRZ�WR�FRXQW��UHDG�ZULWH�DQG�RUGHU�QXPEHUV�XS�WR���������FRPSDUH�QXPEHUV��GHFLPDOV�WR�WKH
WHQWKV�DQG�KXQGUHGWKV�XVLQJ�PDQLSXODWLYHV��ZRUN�FRQWLQXHV�ZLWK�IUDFWLRQV��DGGLWLRQ��VXEWUDFWLRQ�DQG�SUHYLRXVO\
LQWURGXFHG�FRQFHSWV

+LVWRU\�6RFLDO�6FLHQFH��&RQWLQXLW\�DQG�FKDQJH�WKURXJK�ORFDO�KLVWRU\�DQG�WUDGLWLRQV�LQFOXGLQJ�ELRJUDSKLHV�
IRONWDOHV�DQG�OHJHQGV

+HDOWK��$FWLYLWLHV�WR�SURPRWH�KHDOWK\��SK\VLFDO��HPRWLRQDO�DQG�SHUVRQDOLW\�JURZWK�VXFK�DV�QXWULWLRQ��H[HUFLVH�
SHUVRQDO�KHDOWK��GLVHDVH�SUHYHQWLRQ�DQG�FRQWURO��VDIHW\�DQG�FRPPXQLW\�KHDOWK



6������������������������������������������

��0DWK�6FLHQFH�1XFOHXV������

��

6WXGHQWV ZLOO XVH WKH (OHFWULFLW\ 'HPRQVWUDWLRQ .LW WR FUHDWH HOHFWULF

FLUFXLWV� )RXUWK JUDGHUV ZLOO OHDUQ WKH PHDQLQJ RI HOHFWULFLW\ DQG KRZ LW

LV FRQQHFWHG WR PDJQHWLVP�

)2857+
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV��GLIIHUHQW�SRLQWV�RI�YLHZ��PDNLQJ�DQG�OLVWHQLQJ�WR�RUDO�UHSRUWV��V\OODELFDWLRQ��FRPSDUH
DQG� FRQWUDVW�� SUHIL[HV� DQG� VXIIL[HV�� FRPSRVLWLRQ� �MRXUQDOV�� HVVD\V�� UHSRUWV� DQG� FUHDWLYH��� IDFW� YV�� ILFWLRQ�
HOHPHQWV�RI�ILFWLRQ��VHWWLQJ��FKDUDFWHUV�DQG�SORW���ZULWLQJ�IRU�D�VSHFLILF�DXGLHQFH

0DWKHPDWLFV���5HDG��ZULWH��RUGHU�DQG�FRPSDUH�ZKROH�QXPEHUV��GHFLPDOV�DQG�IUDFWLRQV��DGG��VXEWUDFW�DQG
PXOWLSO\�IUDFWLRQV��HVWLPDWH�DQG�URXQG�RII��FRPSXWH�DQG�XQGHUVWDQG�PXOWLSOLFDWLRQ�DG�GLYLVLRQ�RI�WKUHH�GLJLWV
E\�WZR�GLJLWV��PXOWLSOH�VWHS�ZRUG�SUREOHPV��FRQYHUVLRQ�RI�XQLWV�RI�PHDVXUH��SRO\JRQV�WR�GHWHUPLQH�UHJXODULW\
DQG�HTXDOLW\

+LVWRU\��&DOLIRUQLD��JHRJUDSK\��SUH�&RORPELDQ�SHRSOH��FRORQLDO�KLVWRU\��PLVVLRQV��UDQFKHV��0H[LFDQ�ZDU�IRU
LQGHSHQGHQFH��*ROG�UXVK��VWDWHKRRG�DQG�ZHVWZDUG�PRYHPHQW��PRGHUQ�&DOLIRUQLD

+HDOWK��*URZWK�DQG�GHYHORSPHQW��ERG\�V\VWHPV��QXWULWLRQ��SK\VLFDO�ILWQHVV��GUXJ�XVH�DQG�DEXVH�VDIHW\�DQG�ILUVW
DLG��KHDOWK�FDUHHUV
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)LIWK JUDGH VWXGHQWV WU\ DQG ILQG WKH �0RWKHU 5RFN� RI GLIIHUHQW VDQGV

LQ &DOLIRUQLD E\ FRPSDULQJ URFNV�

),)7+
�������������������������������������������

(QJOLVK�/DQJXDJH�$UWV�� WDNLQJ� QRWHV��PDNLQJ� SUHVHQWDWLRQV��ZULWLQJ� UHSRUWV�� JUDPPDU� DQG� SXQFWXDWLRQ�
HOHPHQWV�RI�FRPSRVLWLRQ��WRSLF�VHQWHQFHV��PHWDSKRU��VLPLOH��SHUVRQLILFDWLRQ��K\SHUEROH���XVLQJ�UHIHUHQFH�ERRNV

0DWKHPDWLFV��UHDG��ZULWH��RUGHU�WR�D�PLOOLRQ��ZULWH�H[SDQGHG�QRWDWLRQ��DGG�DQG�VXEWUDFW�XS�WR�VL[�GLJLWV��URXQG
GHFLPDOV�DQG�UHQDPH�IUDFWLRQV��UHGXFLQJ�IUDFWLRQV��PXOWLSO\LQJ�DQG�GLYLGLQJ�WKUHH�GLJLW�QXPEHUV��LGHQWLI\LQJ
SULPH�IDFWRUV��FRPSOH[�ZRUG�SUREOHPV���

*HRPHWU\�� XQGHUVWDQG� DQG� XVH� WRROV� WR� PHDVXUH� GLDPHWHU�� UDGLXV� DQG� DQJOHV�� DQG� LGHQWLI\� SDUDOOHO� DQG
SHUSHQGLFXODU� OLQHV��SRO\JRQV�DQG�VSHFLDO�DQJOHV�� LGHQWLILFDWLRQ�RI� OLQHV�RI�V\PPHWU\�� WLOWLQJ�RI�SODQH�DQG
UHODWLRQVKLS�EHWZHHQ�SRLQWV��OLQHV��UD\V�DQG�VHJPHQWV

3UREDELOLW\�VWDWLVWLFV�ORJLF�� LGHQWLI\LQJ� WKH� SUREDELOLW\� RI� HYHQWV� XVLQJ�PHDQ�� DYHUDJH��PRGH� DQG� UDQJH�
LQWHUSUHW�DQG�DQDO\]H�GDWD�JUDSKV���6WXGHQWV�OHDUQ�WR�RUJDQL]H�DQG�VROYH�VLPSOH�ORJLF�SUREOHPV�XVLQJ�UROH�SOD\
DQG�PRGHOLQJ��PDNH�YDOLG�LQIHUHQFHV

$OJHEUD�� ILQGLQJ� UHSODFHPHQW� IRU� YDULDEOHV� WKDW�PDNH� VLPSOH� QXPEHU� VHQWHQFHV� WUXH�UHSUHVHQW� DULWKPHWLF
UHODWLRQVKLS�XVLQJ�DOJHEUDLF�H[SUHVVLRQV��GHPRQVWUDWH�WKH�SULQFLSDO�RI�VXEVWLWXWLRQ�ZLWK�IRUPXODV��H[SUHVV�VLPSOH
ZRUG�SUREOHPV�VHQWHQFHV�DV�DOJHEUDLF�H[SUHVVLRQV

+LVWRU\��8�6��KLVWRU\�DQG�JHRJUDSK\�IURP�SUH�&ROXPEXV�WKURXJK�ZHVWZDUG�H[SDQVLRQ��LQFOXGLQJ�VHWWOLQJ�RI
FRORQLHV�DQG�ZDU�IRU�LQGHSHQGHQFH��IRFXV�RQ�$PHULFDQ�SHRSOHV�IURP�SDVW�WR�SUHVHQW
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6WXGHQWV E\ WKH VL[WK JUDGH ZLOO KDYH OHDUQHG KRZ WR XVH D

PLFURVFRSH DV D WRRO LQ VFLHQWLILF H[SHULPHQWV�

6,;7+
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(QJOLVK�/DQJXDJH�$UWV��FRQWLQXH�WR�EXLOG�RQ�OLVWHQLQJ��VSHDNLQJ��FRPSUHKHQVLRQ��OLEUDU\�UHIHUHQFH��RUDO�VLOHQW
UHDGLQJ��FRPSRVLWLRQ�DQG�UHSRUWLQJ��JUDPPDU��PHFKDQLFV�DQG�VSHOOLQJ�VNLOOV���6WXGHQWV�UHDG��VWXG\�DQG�SURGXFH
DOO�IRUPV�RI�ZULWLQJ

0DWKHPDWLFV��FRQWLQXH�WR�EXLOG�RQ�SULRU�FRQFHSWV��IUDFWLRQV��SHUFHQWV�DV�UHODWHG�WR�IUDFWLRQV�DQG�GHFLPDOV��OHDVW
FRPPRQ� GHQRPLQDWRUV�� SDUDOOHO�� SHUSHQGLFXODU� DQG� LQWHUVHFWLQJ� OLQHV� DQG� SODQHV�� UHODWLRQVKLSV� EHWZHHQ
FRQJUXHQW� DQG� VLPLODU� ILJXUHV�� � ,Q� DOJHEUD�� QXPHULFDO� UHODWLRQVKLSV� EHWZHHQ� QXPEHUV� WKURXJK� YDULDEOHV�
LGHQWLI\LQJ� WUXH�� IDOVH�DQG� WKUHH� W\SHV�RI�RSHQ�VHQWHQFHV�� DELOLW\� WR� UHSUHVHQW�PDWKHPDWLFDO�SDWWHUQV�XVLQJ
YDULDEOHV

+LVWRU\��ZRUOG�KLVWRU\�DQG�JHRJUDSK\�RI�DQFLHQW�FLYLOL]DWLRQV�IURP�HDUO\�KXPDQNLQG�WR�5RPH���&XOWXUHV�DQG
DUHDV�LQFOXGH�$IULFD��DQFLHQW�+HEUHZV��*UHHNV�DQG�5RPDQV�DQG�&HQWUDO�$PHULFD�DQG�0H[LFR

+HDOWK���6DPH�DV�IRXUWK


