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67(06����8QLW�3ODQ�7HPSODWH�
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�
%$&.*5281'��
/HVVRQ�%DFNJURXQG��
7KLV�VHFWLRQ�LV�IRU�WHDFKHU�XVH��3OHDVH�DQVZHU�WKHVH�TXHVWLRQV�LQ�WKH�WH[W��
Ɣ :K\�LV�WKH�XQLW�GHVLJQHG�WKLV�ZD\"�
Ɣ +RZ�GLG�\RX�VHOHFW�\RXU�FRPPXQLW\�SDUWQHUV"�
Ɣ ,V�WKHUH�UHOHYDQW�RU�VSHFLDO�FRQWHQW�NQRZOHGJH�RU�EDFNJURXQG�LQIRUPDWLRQ�WKDW�\RX�WKLQN�LV�UHTXLUHGb

WR�LPSOHPHQW�WKH�XQLW��)RU�H[DPSOH��EDFNJURXQG�LQIR�RQ�ORCL��
b
7KLV�XQLW�ZDV�GHVLJQHG�WR�WHDFK�VWXGHQWV�DERXW�KRZ�+DZDLLDQV�PDQDJHG�WRRN�FDUH�RI�WKH�ODQGb
DQG�WR�WHDFK�WKHP�WR�WDNH�RQ�WKLV�UROH�LQ�WKH�SUHVHQW���,W�ZDV�GHVLJQHG�WR�VKDUH�WKH�+DZDLLDQb
SUDFWLFHV�WKDW�KHOSHG�WKHP�WR�WDNH�FDUH�RI�WKH�ODQG�DQG�DSSO\�WKHVH�XQGHUVWDQGLQJV�LQ�D�PRGHUQb
ZRUOG���7KH�IRFXV�RI�WKLV�XQLW�LV�WR�VKRZ�WKHP�WKH�LPSRUWDQFH�RI�0ÌODPD�ɽhLQD�DQG�EXLOG�RQb
VWXGHQWVŖ�VHQVH�RI�SODFH���0&%+�LV�ORFDWHG�RQ�WKH�0ĆNDSX�3HQLQVXOD�LV�ULFK�LQ�QDWXUDO�UHVRXUFHV�b
6RPH�LQFOXGH�1XɽXSLD�3RQGV��+HOHNRX��.DOXDSXNL��0XOLPDLROHQD���.ğɽDX�%HDFK��3\UDPLG�5RFNb
%HDFK���DQG�+HOHORD�%HDFK��.HKHNLOLŖV�/HDS��DQG�HYHQ�QDWLYH�VDOW�ZRUNV��ŗSDQVŘ��ZKHUHb
+DZDLLDQV�JRW�VDOW�LQ�WKH�DUHD����6WHHOH��$���	�0F1HDVH��&��$��3������������'XULQJ�WKLV�XQLWb
VWXGHQWV�ZLOO�OHDUQ�DERXW�WKH�0ĆNDSX�3HQLQVXOD�LQ�GHSWK�ZKLFK�LV�LPSRUWDQW�IRU�RXU�XQLTXHb
VWXGHQW�SRSXODWLRQ��PDGH�RI�PDMRULW\�WUDQVLHQW�GXH�WR�WKHLU�PLOLWDU\�EDFNJURXQGV����7KLV�LVb
GHVLJQHG�WR�JLYH�VWXGHQWV�PRUH�RSSRUWXQLWLHV�WR�EXLOG�RQ�WKHLU�VHQVH�RI�SODFH�DW�0ĆNDSX�DQGb
DSSO\�WKLV�DW�YDULRXV�RWKHU�ORFDWLRQV�b
b
&RPPXQLW\�SDUWQHUV�DUH�VLJQLILFDQW�EHFDXVH�WKH\�KHOS�XV�WR�DGYDQFH�RXU�VWXGHQWVŖ�OHDUQLQJ�DQGb
JLYH�WKHP�DFFHVV�WR�GLIIHUHQW�SHUVSHFWLYHV�LQIRUPDWLRQ���7KH�FRPPXQLW\�SDUWQHUV�JLYH�VWXGHQWVb
PHDQLQJIXO�RSSRUWXQLWLHV�WR�GR�VRPH�KDQGV�RQ�OHDUQLQJ�DQG�PDNH�WKLV�XQLW�PRUH�PHDQLQJIXO�WRb
WKHP���&XUUHQW�FRPPXQLW\�SDUWQHUV�LQFOXGH�8OX�$GULDQQH�9LQFHQW��RXU�&RPSXWHU�7HFKQRORJ\b
7HDFKHU��DQG�+LOOLDU\�3LOLDORKD��RXU�6FKRRO�7UDQVLWLRQ�&RRUGLQDWRU��DQG�.DUHQ�%\UDQ��0&%+ɽVb
(QYLURQPHQWDO�6SHFLDOLVW���+RSHIXOO\��LQ�WKH�IXWXUH�FRPPXQLW\�SDUWQHUV�ZLOO�LQFOXGH�:DLNDOXDb
/RNR�,ɽD��WKH��&XOWXUDO�5HVRXUFHV�0DQDJHPHQW�SURJUDP�RQ�0&%+��DQG�WKH�&XOWXUDO�5HVRXUFHVb
0DQDJHPHQW�SURJUDP��
b
%DFNJURXQG�NQRZOHGJH�QHHGHG�WR�LPSOHPHQW�WKLV�XQLW�LV�LQIRUPDWLRQ�RQ�WKH�KLVWRU\�RI�0ĆNDSXb
3HQLQVXOD�DQG�WKH�DKXSXɽD�FRPSURPLVHG�LQ�WKH�SHQLQVXOD��.DLOXD��.ÌQHɽRKH��DQG�+HɽHLD�b
6WXGHQWV�ZLOO�QHHG�DERXW�WKH�ODQG�GLYLVLRQV�DQG�WKH�UROHV�RI�+DZDLLDQV�WR�EH�VXVWDLQDEOH�LQ�WKHb
SDVW���6WXGHQWV�ZHUH�LQWURGXFHG�ZLWK�WKLV�LI�WKH\�ZHUH�KHUH�ODVW�\HDU�LQ��WK�JUDGH�EXW��WKH\�ZLOOb
QHHG�D�UHYLHZ�DQG�UHIUHVKHU�bb
�
8QLW�2YHUYLHZ���
����FKDUDFWHU��PD[��DEVWUDFW�SURYLGLQJ�D�VXPPDU\�RI�\RXU�XQLW�
Ɣ :KDW�LV�WKH�RYHUDOO�SXUSRVH�DQG�UHDO�ZRUOG�SUREOHP�FKDOOHQJH�RI�WKH�XQLW"b
Ɣ :KDW�LV�WKH�EDVLF�GHVLJQ�RI�WKH�XQLW"b
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�
Ɣ :KDW�LV�WKH�EDVLF�FRQWHQW�DGGUHVVHG�LQ�WKH�XQLW"�b

b
7KLV�XQLW�ZDV�GHVLJQHG�WR�H[SORUH�+DZDLLDQ¶V�ODQG�FRPSOH[�GLYLVLRQ�V\VWHPV�WKDW�LQFUHDVHG�
SURGXFWLYLW\�DQG�SURWHFWHG�QDWXUDO�UHVRXUFHV��6WXGHQWV�ZLOO�OHDUQ�ZK\�+DZDLLDQ�SUDFWLFHV�ZHUH�
VXVWDLQDEOH�DQG�KRZ�WKHVH�FRQFHSWV�FDQ�EH�DSSOLHG�QRZ���7KH\�ZLOO�GHOYH�LQWR�0ƗODPD�ɽƖLQD�
DQG�LWV�LPSRUWDQFH���:H�DOVR�ZLOO�EH�JRLQJ�RYHU�WKH�ULFK�QDWXUDO�UHVRXUFHV�IRXQG�WKURXJKRXW�WKH�
0ǀNDSX�SHQLQVXOD�WR�LPSDFW�VWXGHQWV¶�VHQVH�RI�SODFH���7HDFKLQJ�WKHP�WR�DSSO\�WKLV�NQRZOHGJH�
DV�WKH\�PRYH�DQG�LQVWLOO�WKHP�D�VHQVH�RI�UHVSRQVLELOLW\�IRU�DOO�SODFHV��
�
7KH�XQLW�ZLOO�VWDUW�ZLWK�D�UHYLHZ�LQWURGXFWLRQ�+DZDLLDQ�ODQG�V\VWHPV�DQG�+DZDLLDQ¶V�UROHV�DV�
VWHZDUGV�RI�WKH�ɽƖLQD���7KHQ�WKH\�ZLOO�DQDO\]H�KXPDQ�LPSDFW�RQ�HFRV\VWHPV�DQG�KRZ�SHRSOH�FDQ�
SUHVHUYH�QDWXUDO�UHVRXUFHV��7KHQ�WKH\�ZLOO�H[SORUH�WKH�FRQFHSWV�RI�0ƗODPD�ɽƖLQD��7KH\�ZLOO�WDNH�
D�OHDUQLQJ�MRXUQH\�WR�1X¶XSLD�DQG�1RUWK�%HDFK�WR�VHH�WKHLU�SODFH�ZLWK�0&%+¶V� �(QYLURQPHQWDO�
6SHFLDOLVW���.DUHQ�%\UDQ���.DUHQ�ZLOO�VKDUH�ZKDW�0&%+�KDV�EHHQ�GRLQJ�WR�SURWHFW�WKLV�VSHFLDO�
SODFH���7KHQ�NLGV�ZLOO�KDYH�WR�UHVHDUFK�ODQG�LVVXHV�DURXQG�WKH�ZRUOG�DQG�FKRRVH�DQ�LVVXH�WKDW�
WKH\�FDUH�DERXW���,Q�JURXSV�WKH\�ZLOO�ZULWH�SURSRVDOV�WR�VKRZ�KRZ�WKH\�FDQ�DSSO\�0ƗODPD�ɽƖLQD�
WKHPVHOYHV�DQG�SHUVXDGH�RWKHUV�WR�GR�WKH�VDPH��� �7KHQ�ILQDOO\��WKH\�ZLOO�SHHU�UHYLHZ�RWKHUVŖb
SURMHFWV�DQG�WKHQ�DSSURSULDWH�DXGLHQFHV��DGPLQ��8OX��+LOOLDU\��WKHLU��VW�JUDGH�EXGGLHV��SDUHQWV�b
HWF���ZLOO�FRPH�WR�ZDWFK�WKH�JURXSV�WR�VKDUH�ZKDW�WKH\ŖYH�OHDUQHG���7KH\�ZLOO�EH�JLYHQ�RSWLRQV�WRb
FKRRVH�RQ�WKHLU�SURMHFWV�DQG�ZKR�ZLOO�EH�LQ�WKH�DXGLHQFH�b
b
%DVLF�FRQWHQW�WKDW�ZLOO�EH�DGGUHVVHG�LQ�WKLV�XQLW��+LVWRU\�DERXW�0ĆNDSX�3HQLQVXOD��+DZDLLDQb
ODQG�GLYLVLRQ�V\VWHPV�DQG�SUDFWLFHV��KXPDQ�LPSDFWV�RQ�HFRV\VWHPV��VXVWDLQDELOLW\��0ÌODPDb
ɽhLQD��VHQVH�RI�SODFH��KRZ�WR�ZULWH�D�SHUVXDVLYH�SURSRVDO��DQG��KRZ�WR�SHHU�HYDOXDWHb
DSSURSULDWHO\�b
�
67$*(�����
5HIOHFWLRQV�EHIRUH�FRPSOHWLQJ�6WDJH�,���QRWH��\RX�GR�ZULWH�DQVZHUV�WR�WKHVH�TXHVWLRQV�KHUH�b
Ɣ :KDW�LV�LPSRUWDQW�IRU�VWXGHQWV�WR�XQGHUVWDQG�DQG�EH�DEOH�WR�GR"b
6 �WXGHQWV�QHHG�WR�XQGHUVWDQG�ZKDW�0ÌODPD�ɽ�h�LQD�DUH�DQG�ZLOO�QHHG�WR�EH�DEOH�WR�H[SODLQ�WKDW�WRb
RWKHUV�DQG�LWV�LPSRUWDQFH�YDOXH���7KH\�ZLOO�QHHG�WR�ILQG�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�SDVW�DQGb
SUHVHQW�0ÌODPD�ɽ�h�LQD�SUDFWLFHV���,W�LV�LPSRUWDQW�WKDW�WKH\�DUH�DEOH�WR�H[SORUH�DQG�HQKDQFH�WKHLUb
VHQVH�RI�SODFH�b b

b
Ɣ :KDW�GR�VWXGHQWV�DOUHDG\�NQRZ�DQG�DUH�DOUHDG\�DEOH�WR�GR"b
6WXGHQWV�DOUHDG\�NQRZ�DERXW�YDULRXV�HFRV\VWHPV�DQG�WKH�LPSRUWDQFH�RI�EDODQFH�LQ�DQb
HFRV\VWHP���7KH\�DOVR�NQRZ�DERXW�VXVWDLQDELOLW\�DQG�ZD\V�WR�EH�PRUH�VXVWDLQDEOH���7KH\�DOVRb
PD\�NQRZ�LQIRUPDWLRQ�DERXW�+DZDLLDQ�SUDFWLFHV�KLVWRU\��LI�WKH\�ZHUH�KHUH�ODVW�\HDU��b
b
Ɣ :KDW�DUH�VWXGHQWV�FXULRXV�DERXW"bb

�

https://www.facebook.com/pages/Environmental-Specialist/510679725738277?ref=br_rs&eid=ARCA_Bei9d1VZiZWu6YL_nCvBKxIuZukj4I8s_tEP7zF-9md8bJDYb3TBkWvDt-Hmy9n1qDOjX9aeMze
https://www.facebook.com/pages/Environmental-Specialist/510679725738277?ref=br_rs&eid=ARCA_Bei9d1VZiZWu6YL_nCvBKxIuZukj4I8s_tEP7zF-9md8bJDYb3TBkWvDt-Hmy9n1qDOjX9aeMze
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6WXGHQWV�DUH�FXULRXV�DERXW�WKH�GLIIHUHQW�DUHDV�RI�0ĆNDSX��:H�KDG�D�EHDFK�FOHDQ�XS�DW�3\UDPLGb
5RFN�DQG�PDMRULW\�RI�WKH�VWXGHQWV�VDLG�WKH\�EDUHO\�JR�WR�WKLV�EHDFK���7KH\�DOVR�DUH�FXULRXV�DERXWb
+DZDLLDQ�SUDFWLFHV�DQG�KDQGV�RQ�OHDUQLQJ�H[SHULHQFHV���/DVW�\HDU���WK�JUDGH�ZHQW�RQ�D�WULS�WRb
.DXDɽL�DQG�WKH�VWXGHQWV�VWLOO�WDON�DERXW�DQG�ZULWH�DERXW�WKH�H[SHULHQFH�b
�
8QLW�3ODQ�7LWOH�� ��0ÌODPD�0ĆNDSX��0ÌODPD�ɽ�h �LQDb
�
(VVHQWLDO�4XHVWLRQ���
Ɣ 2SHQ�HQGHG���KRZ ��RU��ZK\��4V�EHVW��
Ɣ 3XVKHV�VWXGHQWV�WR�LQTXLUH�DERXW�VRPHWKLQJ�UHDO�DQG�UHOHYDQW�
Ɣ *UDWLI\LQJ��WR�WKHP�DQG���RU�WKH�FRPPXQLW\��
Ɣ ,QVSLUHV�DFWLYLW\�RU�PRYHPHQW��DQG�HYRNHV�HPRWLRQ�RU�FRQWURYHUV\b�
+RZ�DUH�ZH�FRQQHFWHG�WR�WKH�HQYLURQPHQW"b
b
b
ZH�WDNH�FDUH�RI�WKH�ODQG�DQG�WKH�ODQG�WDNHV�FDUH�RI�XV��+ÌORD�b
b
(QGXULQJ�8QGHUVWDQGLQJ�V����
Ɣ :ULWH�������PDLQ�LGHDV�WKDW�VWXGHQWV�ZLOO�UHPHPEHU�IRU�WKH�ORQJ�WHUP�b�
Ɣ ,QWURGXFH�WKHVH�HDUO\�DQG�WRXFK�RQ�WKHP�RIWHQ�b�
Ɣ )RUP�WKH�IRXQGDWLRQ�RI�WKH�DXWKHQWLF�FXOPLQDWLQJ�DVVHVVPHQWb�
6WXGHQWV�ZLOO��

Ɣ 8QGHUVWDQG�WKH�LPSRUWDQFH�RI�0ƗODPD�ɽƖLQD��WKH�ZK\"��
Ɣ %H�DEOH�WR�DSSO\�0ƗODPD�ɽƖLQD�LQ�WKHLU�OLYHV���WKH�KRZ"��

�
�
6WDQGDUG�%HQFKPDUNV�DQG�9DOXHV�
Ɣ 6HOHFW�VWDQGDUG�EHQFKPDUNV��+&36�,,,��&&66��1*66�b�
Ɣ ,GHQWLI\�YDOXHV�WR�UHLQIRUFH��FXOWXUH�EDVHG��VXFK�DV�1+02�RU�RWKHU��b�
Ɣ 1RWDWH�LI�VWXGHQWV�ZLOO�EH��LQWURGXFHG���WR���ZLOO��SUDFWLFH���RU�ZLOO��GHPRQVWUDWH�PDVWHU\��RI�WKHb

VWDQGDUG�GXULQJ�WKLV�XQLW��
Ɣ $OO�DVVHVVHG�VWDQGDUGV�VKRXOG�EH�GHPRQVWUDWHG�PDVWHU\�
Ɣ 67(06����8QLWV�DUH�LQWHUGLVFLSOLQDU\�DQG�VKRXOG�DGGUHVV�D��PLQLPXP��RI�VWDQGDUGV�DFURVV�WKUHHb

FRQWHQW�DUHDV��3OHDVH�OLVW�DOO�VWDQGDUGV�DGGUHVVHG��L�H���LQWURGXFHG�WR��DQG��ZLOO�SUDFWLFH ���DQGb
DVVHVVHG�� �GHPRQVWUDWH�PDVWHU\���LQ�WKH�WDEOH�EHORZ��

b

6FLHQFH� 7HFKQRORJ\� (QJLQHHULQJ� 0DWKHPDWLFV� 6RFLDO�6FLHQFH�

6WDQGDUGV�WKDW�ZLOO�EH�LQWURGXFHG�LQ�WKLV�XQLW�����,��
�
b
*OREDO�&ROODERUDWRUb
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6WXGHQWV�XVH�GLJLWDO�WRROV�WR�EURDGHQ�WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU�OHDUQLQJ�E\b
FROODERUDWLQJ�ZLWK�RWKHUV�DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV�ORFDOO\�DQG�JOREDOO\�b
b
��1)��b
6ROYH�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�PXOWLSOLFDWLRQ�RI�IUDFWLRQV�DQG�PL[HG�QXPEHUV��H�J���E\b
XVLQJ�YLVXDO�IUDFWLRQ�PRGHOV�RU�HTXDWLRQV�WR�UHSUHVHQW�WKH�SUREOHP�b
b
��*��b
5HSUHVHQW�UHDO�ZRUOG�DQG�PDWKHPDWLFDO�SUREOHPV�E\�JUDSKLQJ�SRLQWV�LQ�WKH�ILUVW�TXDGUDQW�RI�WKHb
FRRUGLQDWH�SODQH�DQG�LQWHUSUHW�FRRUGLQDWH�YDOXHV�RI�SRLQWV�LQ�WKH�FRQWH[W�RI�WKH�VLWXDWLRQ�b
b
6WDQGDUGV�WKDW�ZLOO�EH�SUDFWLFHG�LQ�WKLV�XQLW�����3��
�
��5,���b
%\�WKH�HQG�RI�WKH�\HDU��UHDG�DQG�FRPSUHKHQG�LQIRUPDWLRQDO�WH[WV��LQFOXGLQJ�KLVWRU\�VRFLDOb
VWXGLHV��VFLHQFH��DQG�WHFKQLFDO�WH[WV��DW�WKH�KLJK�HQG�RI�WKH�JUDGHV��ş��WH[W�FRPSOH[LW\�EDQGb
LQGHSHQGHQWO\�DQG�SURILFLHQWO\�b
b
��6/��b
,QFOXGH�PXOWLPHGLD�FRPSRQHQWV��H�J���JUDSKLFV��VRXQG��DQG�YLVXDO�GLVSOD\V�LQ�SUHVHQWDWLRQVb
ZKHQ�DSSURSULDWH�WR�HQKDQFH�WKH�GHYHORSPHQW�RI�PDLQ�LGHDV�RU�WKHPHV�b
b
/6���b
'HYHORS�D�PRGHO�WR�b�GHVFULEH �b�WKH�PRYHPHQW�RI�PDWWHU�DPRQJ�SODQWV��DQLPDOV��GHFRPSRVHUV��DQGb
WKH�HQYLURQPHQW�b
b
��(66���b
'HYHORS�D�PRGHO�XVLQJ�DQ�H[DPSOH�b �WR�GHVFULEH �b �ZD\V�WKH�JHRVSKHUH��ELRVSKHUH��K\GURVSKHUH�b
DQG�RU�DWPRVSKHUH�LQWHUDFW�b
b
&UHDWLYH�&RPPXQLFDWRUb
6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D�YDULHW\�RI�SXUSRVHVb
XVLQJ�WKH�SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG�GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU�JRDOV�b
b
.QRZOHGJH�&RQVWUXFWRUb
6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI�UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR�FRQVWUXFW�NQRZOHGJH�b
SURGXFH�FUHDWLYH�DUWLIDFWV�DQG�PDNH�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IRU�WKHPVHOYHV�DQGb
RWKHUV�b
b
����(76���b
'HILQH�D�VLPSOH�GHVLJQ�SUREOHP�b�UHIOHFWLQJ�D�QHHG�RU�D�ZDQW �b�WKDW�LQFOXGHV�VSHFLILHG�FULWHULD�IRUb
VXFFHVV�DQG�FRQVWUDLQWV�RQ�PDWHULDOV��WLPH��RU�FRVW�b
b

�

https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=113
https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=119
https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=126
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����(76���b
*HQHUDWH�DQG�FRPSDUH�PXOWLSOH�b�SRVVLEOH�VROXWLRQV�b�WR�D�SUREOHP�EDVHG�RQ�KRZ�ZHOO�b�HDFK�LVb
OLNHO\�WR�PHHW�WKH�FULWHULD�DQG�FRQVWUDLQWV�RI�WKH�SUREOHP�b
b
66������b
8VH�FKURQRORJLFDO�RUGHU�WR�H[SODLQ�FDXVDO�UHODWLRQVKLSV�EHWZHHQ�DQG�DPRQJ�SHRSOH�DQG�HYHQWVb
b
6WDQGDUG����&XOWXUDO�$QWKURSRORJ\��6<67(06��'<1$0,&6��$1'�,148,5<�8QGHUVWDQGb
FXOWXUH�DV�D�V\VWHP�RI�EHOLHIV��NQRZOHGJH��DQG�SUDFWLFHV�VKDUHG�E\�D�JURXS�DQG�XQGHUVWDQG�KRZb
FXOWXUDO�V\VWHPV�FKDQJH�RYHU�WLPHb
b
6WDQGDUGV�WKDW�ZLOO�EH�PDVWHUHG�LQ�WKLV�XQLW��6WDQGDUGV�$VVHVVHG�����0��
b
��6/��b
(QJDJH�HIIHFWLYHO\�LQ�D�UDQJH�RI�FROODERUDWLYH�GLVFXVVLRQV��RQH�RQ�RQH��LQ�JURXSV��DQGb
WHDFKHU�OHG��ZLWK�GLYHUVH�SDUWQHUV�RQ�JUDGH���WRSLFV�DQG�WH[WV��EXLOGLQJ�RQ�RWKHUVŖ�LGHDV�DQGb
H[SUHVVLQJ�WKHLU�RZQ�FOHDUO\�b
D��&RPH�WR�GLVFXVVLRQV�SUHSDUHG��KDYLQJ�UHDG�RU�VWXGLHG�UHTXLUHG�PDWHULDO��H[SOLFLWO\�GUDZ�RQb
WKDW�SUHSDUDWLRQ�DQG�RWKHU�LQIRUPDWLRQ�NQRZQ�DERXW�WKH�WRSLF�WR�H[SORUH�LGHDV�XQGHUb
GLVFXVVLRQ�b
E��)ROORZ�DJUHHG�XSRQ�UXOHV�IRU�GLVFXVVLRQV�DQG�FDUU\�RXW�DVVLJQHG�UROHV�b
F��3RVH�DQG�UHVSRQG�WR�VSHFLILF�TXHVWLRQV�E\�PDNLQJ�FRPPHQWV�WKDW�FRQWULEXWH�WR�WKHb
GLVFXVVLRQ�DQG�HODERUDWH�RQ�WKH�UHPDUNV�RI�RWKHUV�b
G��5HYLHZ�WKH�NH\�LGHDV�H[SUHVVHG�DQG�GUDZ�FRQFOXVLRQV�LQ�OLJKW�RI�LQIRUPDWLRQ�DQG�NQRZOHGJHb
JDLQHG�IURP�WKH�GLVFXVVLRQV�b
b
��6/��b
,QFOXGH�PXOWLPHGLD�FRPSRQHQWV��H�J���JUDSKLFV��VRXQG��DQG�YLVXDO�GLVSOD\V�LQ�SUHVHQWDWLRQVb
ZKHQ�DSSURSULDWH�WR�HQKDQFH�WKH�GHYHORSPHQW�RI�PDLQ�LGHDV�RU�WKHPHV�b
b
��(66���b
2EWDLQ�DQG�FRPELQH�LQIRUPDWLRQ�DERXW�ZD\V�LQGLYLGXDO�FRPPXQLWLHV�XVH�VFLHQFH�LGHDV�WRb
SURWHFW�WKH�(DUWKŖV�UHVRXUFHV�DQG�HQYLURQPHQW�b
b
b
66����b
3ROLWLFDO�6FLHQFH�&LYLFV��3$57,&,3$7,21�$1'�&,7,=(16+,3�8QGHUVWDQG�UROHV��ULJKWVb
�SHUVRQDO��HFRQRPLF��SROLWLFDO���DQG�UHVSRQVLELOLWLHV�RI�$PHULFDQ�FLWL]HQV�DQG�H[HUFLVH�WKHP�LQb
FLYLF�DFWLRQb
�
�

6HQVH�RI�3ODFH��1Ɨ�+RSHQD�$ɽR�DQG�EH\RQG��

�

https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=127
http://165.248.107.74/hcpsv3/imr/report_by_code.jsp?code=SS.5.1.1
https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=123
http://165.248.107.74/hcpsv3/imr/report_by_code.jsp?code=SS.5.5
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���6WUHQJWKHQHG�6HQVH�RI�%HORQJLQJ� ���0�b
D� .QRZ�ZKR�,�DP�DQG�ZKHUH�,�DP�IURPbb
E� .QRZ�DERXW�WKH�SODFH�,�OLYH�DQG�JR�WR�VFKRRObb
F� $P�RSHQ�WR�QHZ�LGHDV�DQG�GLIIHUHQW�ZD\V�RI�GRLQJ�WKLQJVbb

K��$FWLYHO\�SDUWLFLSDWH�LQ�VFKRRO�DQG�FRPPXQLWLHVb
���6WUHQJWKHQHG�6HQVH�RI�5HVSRQVLELOLW\���3�b

G� 4XHVWLRQ�LGHDV�DQG�OLVWHQV�JHQHURXVO\bb
H� $VN�IRU�KHOS�DQG�IHHGEDFN�ZKHQ�DSSURSULDWHbb
I� 5HIOHFW�RQ�WKH�TXDOLW\�DQG�UHOHYDQF\�RI�WKH�OHDUQLQJbb
J� +RQRU�DQG�PDNH�IDPLO\��VFKRRO�DQG�FRPPXQLWLHV�SURXGbb

���6WUHQJWKHQHG�6HQVH�RI�+DZDLŕL�� ��3�b
F� /HDUQ�WKH�QDPHV��VWRULHV��VSHFLDO�FKDUDFWHULVWLFV�DQG�WKH�LPSRUWDQFH�RI�SODFHVb

LQ�+DZDLŕLbb
G� /HDUQ�DQG�DSSO\�+DZDLLDQ�WUDGLWLRQDO�ZRUOG�YLHZ�DQG�NQRZOHGJH�LQb

FRQWHPSRUDU\�VHWWLQJVbb
H� 6KDUH�WKH�KLVWRULHV��VWRULHV��FXOWXUHV�DQG�ODQJXDJHV�RI�+DZDLŕLbb
I� &RPSDUH�DQG�FRQWUDVW�GLIIHUHQW�SRLQWV�RI�YLHZV��FXOWXUHV�DQG�WKHLU�FRQWULEXWLRQVbb
J� 7UHDW�+DZDLŕL�ZLWK�SULGH�DQG�UHVSHFWbb
K� &DOO�+DZDLŕL�KRPH��

�
&ULWLFDO�6NLOOV�DQG�&RQFHSWV��
Ɣ /LVW�ZKDW�\RX�ZDQW�VWXGHQWV�WR�NQRZ�DQG�EH�DEOH�WR�GR�E\�WKH�HQG�RI�WKH�XQLW��
Ɣ /LQN�WKHVH�VNLOOV�DQG�FRQFHSWV�WR�ZKDW�VWXGHQWV�QHHG�WR�IXOO\�JUDVS�WKH�(QGXULQJb

8QGHUVWDQGLQJV�DQG�DQVZHU�WKH�(4��
Ɣ 'HOLQHDWH�EURDG�VNLOOV�DQG�FRQFHSWV�WR�EH�VSHFLILF�DERXW�ZKDW�VWXGHQWV�DUH��JHWWLQJ�JRRG�DW�Ř�
6WXGHQWV�ZLOO��
Ɣ 8QGHUVWDQG�WKH�LPSRUWDQFH�RI�EDODQFH�LQ�DQ�HFRV\VWHP�FRPPXQLW\�
Ɣ %H�DEOH�WR�H[SODLQ�WKH�LPSRUWDQFH�RI�0ƗODPD�ɽƖLQD�
Ɣ %H�DEOH�WR�DSSO\�0ƗODPD�ɽƖLQD�LQ�WKHLU�OLYHV�
Ɣ ,QFUHDVH�WKHLU�XQGHUVWDQGLQJ�DQG�DSSUHFLDWLRQ�RI�0ǀNDSX�DQG�+DZDLLDQ�SUDFWLFHV�KLVWRU\��

�
,Q�VPDOO�JURXSV�������VWXGHQWV�ZLOO�XVH�WKHLU�NQRZOHGJH�WR�GHVLJQ�D�SURSRVDO�IRU�D�0ÌODPD�ɽhLQDb
SURMHFW�IRU�WKH�VFKRRO�RU�QHDUE\�FRPPXQLW\���6WXGHQWV�ZLOO�LGHQWLI\�DQ�LVVXH�DW�VFKRRO�RU�LQ�WKHb
FRPPXQLW\�DQG�SURSRVH�D�SODQ�WR�VROYH�LW��H�J��VWXGHQWV�PLJKW�ZDQW�WR�UHGXFH�ZDVWHG�IRRG�b
LQFUHDVH�UHF\FODEOHV��GHFUHDVH�LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV����7KH\�ZLOO�QHHG�WRb
FUHDWH�WKH�SURSRVDO�DQG�D�SODQ�WR�FRQYLQFH�RWKHUV�WKDW�WKLV�LV�DQ�LPSRUWDQW�LVVXH�WKDW�VKRXOG�EHb
ORRNHG�LQWR���6WXGHQWV�ZLOO�SUHVHQW�WKHLU�SURSRVDO�WR�DSSURSULDWH�DXGLHQFHV���)RU�H[DPSOH��WKHb
NLGV�ZKR�ZDQW�WR�UHGXFH�ZDVWH�LQFUHDVH�UHF\FODEOHV�PD\�SUHVHQW�WR�DGPLQLVWUDWLRQ��WKH�FDIHWHULDb
VWDII��MDQLWRUV�25�WKH�NLGV�ZKR�ZDQW�WR�GHFUHDVH�LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV�FDQb
SUHVHQW�WR�WKH�JDUGHQ�FOXE�DQG�0&%+�HQYLURQPHQWDO���7KHQ�VWXGHQWV�ZLOO�VHH�LI�WKH\�FDQb
FRQYLQFH�RWKHUV�WR�VXSSRUW�WKHP�b�
b

�
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67$*(����
5HIOHFWLRQV�EHIRUH�FRPSOHWLQJ�6WDJH�,,���QRWH��\RX�GR�ZULWH�DQVZHUV�WR�WKLV�TXHVWLRQ�KHUH�b
Ɣ :KDW�KDYH�VWXGHQWV�OHDUQHG�DQG�KRZ�KDYH�WKH\�JURZQ"b�
b
$XWKHQWLF�3HUIRUPDQFH�7DVNV���
Ɣ 'HVFULEH�KRZ�D�VWXGHQW�ZLOO��VKRZ�\RX��WKDW�WKH\�GHHSO\�XQGHUVWDQG�DQG�FDQ�XVH���DSSO\�WKHb

(QGXULQJ�8QGHUVWDQGLQJV�b�
Ɣ 'HYHORS�D�UHDO�ZRUOG�WDVN�VWXGHQWV�FDQ�DFFRPSOLVK�RU�SUREOHP�WKH\�FDQ�VROYH�WR�DQVZHU�WKHb

(4��
Ɣ 6HOHFW�VRPH�RI�WKH�VWDQGDUGV�DQG�YDOXHV�WR�DVVHVV��
,Q�VPDOO�JURXSV�������VWXGHQWV�ZLOO�XVH�WKHLU�NQRZOHGJH�WR�GHVLJQ�D�SURSRVDO�IRU�D�0ÌODPD�ɽhLQDb
SURMHFW�IRU�WKH�VFKRRO�RU�QHDUE\�FRPPXQLW\���6WXGHQWV�ZLOO�LGHQWLI\�DQ�LVVXH�DW�VFKRRO�RU�LQ�WKHb
FRPPXQLW\�DQG�SURSRVH�D�SODQ�WR�VROYH�LW��H�J��VWXGHQWV�PLJKW�ZDQW�WR�UHGXFH�ZDVWHG�IRRG�b
LQFUHDVH�UHF\FODEOHV��GHFUHDVH�LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV����7KH\�ZLOO�QHHG�WRb
FUHDWH�WKH�SURSRVDO�DQG�D�SODQ�WR�FRQYLQFH�RWKHUV�WKDW�WKLV�LV�DQ�LPSRUWDQW�LVVXH�WKDW�VKRXOG�EHb
ORRNHG�LQWR���6WXGHQWV�ZLOO�SUHVHQW�WKHLU�SURSRVDO�WR�DSSURSULDWH�DXGLHQFHV���)RU�H[DPSOH��WKHb
NLGV�ZKR�ZDQW�WR�UHGXFH�ZDVWH�LQFUHDVH�UHF\FODEOHV�PD\�SUHVHQW�WR�DGPLQLVWUDWLRQ��WKH�FDIHWHULDb
VWDII��MDQLWRUV�25�WKH�NLGV�ZKR�ZDQW�WR�GHFUHDVH�LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV�FDQb
SUHVHQW�WR�WKH�JDUGHQ�FOXE�DQG�0&%+�HQYLURQPHQWDO���7KHQ�VWXGHQWV�ZLOO�VHH�LI�WKH\�FDQb
FRQYLQFH�RWKHUV�WR�VXSSRUW�WKHP�b�
$XWKHQWLF�$XGLHQFH���
Ɣ 'HFLGH�RQ�DQ�DXWKHQWLF�DQG�UHOHYDQW�DXGLHQFH�IRU�WKLV�WDVN�b�
Ɣ :KR�FDQ�VWXGHQWV�VKRZ�WKHLU�XQGHUVWDQGLQJ�WR�LQ�RUGHU�WR�PDNH�DQ�LPSDFW�EH\RQG�WKH�ZDOOVb

RI�WKHLU�FODVVURRP"�
7KH�VWXGHQWV�ZLOO�EH�JLYHQ�WKH�RSSRUWXQLW\�WR�SUHVHQW�WKHLU�SURSRVDOV�WR�DSSURSULDWH�DXGLHQFHVb
�ZLOO�YDU\�EDVHG�RQ�WKHLU�SURSRVDOV����7KH�DXWKHQWLF�DXGLHQFH�PD\�EH�DGPLQLVWUDWLRQ��RWKHU�VWDII�b
RWKHU�VWXGHQWV��FRPPXQLW\�SDUWQHUV��HWF��
�
2WKHU�(YLGHQFH��
Ɣ /LVW�RWKHU�HYLGHQFH�DQG�DVVHVVPHQWV�EH\RQG�WKRVH�LQ�WKH�3HUIRUPDQFH�7DVN�WKDW�FDQ�EH�XVHGb

WR�PHDVXUH�VWXGHQW�JURZWK�DQG�PDVWHU\�RI�EHQFKPDUNV�b�
7KH\�ZLOO�EH�UDWHG�GXULQJ�WKHLU�SUHVHQWDWLRQV��DXGLHQFH�PHPEHUV�ZLOO�EH�DVNHG�WR�WDNH�QRWH�RIb
JORZV�DQG�JURZV�RI�WKHLU�SURSRVDOV��WKH\�ZLOO�EH�JLYHQ�WKH�RSSRUWXQLW\�WR�UDWH�WKHPVHOYHV�DQGb
WKHLU�JURXS�PHPEHUV���6WXGHQWV�ZLOO�DOVR�ZULWH�D�UHIOHFWLRQ�DERXW�KRZ�WKH�H[SHULHQFH�LPSDFWHGb
WKHP���7KH\�ZLOO�EH�DVNHG�WR�H[SODLQ�KRZ�LW�FKDQJHG�RU�GLGQŖW�FKDQJH�WKHLU�SHUVSHFWLYH�RI�WKHLUb
UHVSRQVLELOLWLHV�DV�D�JOREDO�FLWL]HQ�DQG�RI�0ĆNDSX�DV�D�OD\HUHG�SODFH��7KH\�ZLOO�EH�DVNHG�LI�LWb
LQVSLUHG�WKHP�WR�SDUWLFLSDWH�LQ�VFKRRO�RU�WKH�FRPPXQLW\"��$OVR��WKH\�ZLOO�EH�DVNHG�ZK\�LV�LWb
LPSRUWDQW�WR�SURWHFW�(DUWKɽV�UHVRXUFHV�DQG�WKH�HQYLURQPHQW"�7KH\�DOVR�ZLOO�EH�PHDVXUHG�E\b
REVHUYDWLRQV�WKURXJKRXW�WKH�XQLW�DQG�ZH�ZLOO�UHDFK�RXW�WR�IDPLOLHV�WR�VHH�LI�VWXGHQWV�DUH�VKDULQJb
WKHLU�OHDUQHG�NQRZOHGJH�WR�RWKHUV�b
b
b

�
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67$*(����
5HIOHFWLRQV�EHIRUH�FRPSOHWLQJ�6WDJH�,,,���QRWH��\RX�GR�ZULWH�DQVZHUV�WR�WKLV�TXHVWLRQ�KHUH�b
Ɣ +RZ�GR�VWXGHQWV�EHVW�OHDUQ"�
0\�VWXGHQWV�OHDUQ�ZHOO�ZKHQ�OHDUQLQJ�LV�KDQGV�RQ�DQG�HQJDJLQJ���7KH\�DUH�PRUH�HQJDJHG�ZKHQb
WKH\�DUH�JLYHQ�UHDOO\�H[SOLFLW�LQVWUXFWLRQV�DQG�DUH�DEOH�WR�ZRUN�ZLWK�WKH�VXSSRUW�ZLWK�SHHUV�b
7KH\�DOVR�OHDUQ�EHVW�ZKHQ�WKH\�DUH�JLYHQ�RSSRUWXQLWLHV�WR�FRQQHFW�WKH�FRQWHQW�ZLWK�WKHLU�SULRUb
H[SHULHQFHV�DQG�WKH\�HQMR\�LW�ZKHQ�WKH\�DUH�JLYHQ�FKRLFHV���$OVR��LW�KHOSV�LI�WKH\�DUH�JLYHQb
PXOWLSOH�RSSRUWXQLWLHV�WR�SUDFWLFH�VNLOOV�FRQFHSWV�EHIRUH�WKH�VXPPDWLYH�DVVHVVPHQW��
b
/HDUQLQJ�3ODQ��
Ɣ ,GHQWLI\�NQRZOHGJH�DQG�VNLOOV�VWXGHQWV�ZLOO�QHHG�WR�DFFRPSOLVK�WKH�$XWKHQWLF�3HUIRUPDQFHb

7DVN�b�
.QRZOHGJH�6NLOOV�WKH\�ZLOO�QHHG�WR�DFFRPSOLVK�WKH�$XWKHQWLF�3HUIRUPDQFH�b

Ɣ 7R�EH�DEOH�WR�ZULWH�D�SHUVXDVLYH�SLHFH�
Ɣ 2QOLQH�3ULQW�5HVHDUFK�6NLOOV�WR�OHDUQ�PRUH�DERXW�WKHLU�ODQG�LVVXH�QDWXUDO�UHVRXUFH�LVVXHV�
Ɣ 5HDGLQJ�&RPSUHKHQVLRQ�VNLOOV�DW�YDULRXV�OHYHOV�WR�JDWKHU�LQIRUPDWLRQ�IRU�WKHLUb

SUHVHQWDWLRQ�
Ɣ 5HYLVLQJ�DQG�HGLWLQJ�VNLOOV�FRPSOHWH�WKHLU�SURSRVDOV�
Ɣ 3UHVHQWDWLRQ�VNLOOVb
Ɣ &ROODERUDWLYH�OHDUQLQJ�VNLOOVb

b
Ɣ $GGUHVV�KRZ�OHVVRQV�ZLOO�VSLUDO�DQG�VFDIIROG�WR�EXLOG�XS�WR�WKH�FXOPLQDWLQJ�DVVHVVPHQW�b�
Ɣ 1RWDWH�KRZ�\RX�ZLOO�OLQN�WR�(QGXULQJ�8QGHUVWDQGLQJV�DQG�PDNH�FRQQHFWLRQV�EHWZHHQb

GLVFUHWH�NQRZOHGJH�DQG�ODUJHU�WKHPHV�RIWHQ�b�
Ɣ *LYH�VWXGHQWV�D�FKDQFH�WR�SUDFWLFH�DOO�VNLOOV�QHHGHG�WR�DFFRPSOLVK�WKH�ILQDO�DVVHVVPHQWVb

VHYHUDO�WLPHV�b�
Ɣ 2IIHU�VWXGHQWV�D�FKDQFH�WR��

R 7KLQN�DERXW�QHZ�NQRZOHGJH�VNLOOV�
R 'R��FUHDWH���PDNH�XVLQJ�WKH�NQRZOHGJH�VNLOOVb�
R 5HIOHFW�DQG�UHFHLYH��IHHGEDFN��RQ�NQRZOHGJH�VNLOOV�
R 5H�GR��VHYHUDO�WLPHV��LI�QHHGHG��FRQVWDQWO\�SXVKLQJ�IRU�H[FHOOHQFHb�

�
7KH�8QLW�3ODQɽV�/HVVRQ�3ODQV��
KWWSV���GRFV�JRRJOH�FRP�GRFXPHQW�G��T+�,K�+=Y3G$�*J��R[SR��(IP=)+ZNJ99K:
��]�4E<�HGLW"XVS VKDULQJ�
�
�
8QLW�3ODQ�3UHVHQWDWLRQ��6OLGHV��KHUH��
KWWSV���GRFV�JRRJOH�FRP�SUHVHQWDWLRQ�G��N'+)E&T,V�0[O(��TI44N(2�2WKM�K(/+W4�
�'I�6:��HGLW"XVS VKDULQJ�
�
8QLW�3ODQ�:RUNVKHHWV�KHUH��
KWWSV���GRFV�JRRJOH�FRP�GRFXPHQW�G��W1F=�;&+]$5SV�1�=�Q(YR�,�K��=QM[3V6�K�X
TPSN�HGLW"XVS VKDULQJ�

�

https://docs.google.com/document/d/1qH-Ih0HZvPdA8Gg46oxpo40EfmZFHwkgVVhW27z3QbY/edit?usp=sharing
https://docs.google.com/document/d/1qH-Ih0HZvPdA8Gg46oxpo40EfmZFHwkgVVhW27z3QbY/edit?usp=sharing
https://docs.google.com/presentation/d/1kDHFbCqIs5MxlE72qfQQkEO5Othj9hELHtQ69Df1SW4/edit?usp=sharing
https://docs.google.com/presentation/d/1kDHFbCqIs5MxlE72qfQQkEO5Othj9hELHtQ69Df1SW4/edit?usp=sharing
https://docs.google.com/document/d/1tNcZ6XCHzARps-N-Z7nEvo4I2h05ZnjxPsS-h5uqmpk/edit?usp=sharing
https://docs.google.com/document/d/1tNcZ6XCHzARps-N-Z7nEvo4I2h05ZnjxPsS-h5uqmpk/edit?usp=sharing
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:RUNV�&LWHGb

�

Ɣ 6WHHOH��$���	�0F1HDVH��&��$��3�����������0\WKV��PDUW\UV�DQG�0DULQHV�RI�0RNDSX���Db

KLVWRU\�RI��WKH�0DULQH�&RUSV�$LU�6WDWLRQ��.DQHRKH�%D\��+DZDLL���5HWULHYHG�2FWREHU����b

������IURPb

KWWSV���XSORDG�ZLNLPHGLD�RUJ�ZLNLSHGLD�FRPPRQV�F�F��0\WKV�BPDUW\UVBDQGB0b

DULQHVBR�IB0RNDSX�SGI��
�
�
�

�

https://upload.wikimedia.org/wikipedia/commons/c/c4/Myths,_martyrs_and_M%20arines_o
https://upload.wikimedia.org/wikipedia/commons/c/c4/Myths,_martyrs_and_M%20arines_o
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8QLW�3ODQ¬¬
7HPSODWH�IURP�WKH�([FHSWLRQDO�6WXGHQWV�	�(OHPHQWDU\�(GXFDWLRQ��(6((�3URJUDP¬

8QLYHUVLW\�RI�+DZDL¶L�DW�0œQRD¬

,��29(59,(:¬
1DPH��-HQQD�+LUD\DPD¬ 'DWH�¬

¬
*UDGH�/HYHO�¬
�WK¬

&ODVVURRP�7\SH�¬܆��&1,�;��1)*�܆��')�63܆��
)6&¬
¬

��6WXGHQWV�¬
��¬

/HVVRQ�'XUDWLRQ�����PLQ�WR�����KRXUV¬
¬

/HVVRQ�7LWOH�¬
0œODPD�0żNDSX��0œODPD�ɽŒLQD¬
¬
,,��287&20(6¬

6WDQGDUGV�	�%HQFKPDUNV¬ /HDUQLQJ�2EMHFWLYH�V�¬
¬

6WDQGDUGV�WKDW�ZLOO�EH�LQWURGXFHG�LQ¬
WKLV�XQLW �����,�¬
¬
¬
*OREDO�&ROODERUDWRU¬
6WXGHQWV�XVH�GLJLWDO�WRROV�WR�EURDGHQ¬
WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU¬
OHDUQLQJ�E\�FROODERUDWLQJ�ZLWK�RWKHUV¬
DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV¬
ORFDOO\�DQG�JOREDOO\�¬
¬
��1)��¬
6ROYH�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ¬
PXOWLSOLFDWLRQ�RI�IUDFWLRQV�DQG�PL[HG¬
QXPEHUV��H�J���E\�XVLQJ�YLVXDO�IUDFWLRQ¬
PRGHOV�RU�HTXDWLRQV�WR�UHSUHVHQW�WKH¬
SUREOHP�¬
¬
��*��¬
5HSUHVHQW�UHDO�ZRUOG�DQG¬
PDWKHPDWLFDO�SUREOHPV�E\�JUDSKLQJ¬
SRLQWV�LQ�WKH�ILUVW�TXDGUDQW�RI�WKH¬
FRRUGLQDWH�SODQH�DQG�LQWHUSUHW¬
FRRUGLQDWH�YDOXHV�RI�SRLQWV�LQ�WKH¬
FRQWH[W�RI�WKH�VLWXDWLRQ�¬
¬
6WDQGDUGV�WKDW�ZLOO�EH�SUDFWLFHG�LQ�WKLV¬

Ɣ 8QGHUVWDQG�WKH�LPSRUWDQFH�RI¬
0œODPD�ɽŒLQD��WKH�ZK\"�¬

Ɣ %H�DEOH�WR�DSSO\�0œODPD�ɽŒLQD�LQ¬
WKHLU�OLYHV���WKH�KRZ"�¬

(VVHQWLDO�4XHVWLRQ�¬
¬
+RZ�DUH�ZH�FRQQHFWHG�WR�WKH¬
HQYLURQPHQW"¬

��
�
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XQLW�����3�¬
¬
��5,���¬
%\�WKH�HQG�RI�WKH�\HDU��UHDG�DQG¬
FRPSUHKHQG�LQIRUPDWLRQDO�WH[WV�¬
LQFOXGLQJ�KLVWRU\�VRFLDO�VWXGLHV�¬
VFLHQFH��DQG�WHFKQLFDO�WH[WV��DW�WKH¬
KLJK�HQG�RI�WKH�JUDGHV��²��WH[W¬
FRPSOH[LW\�EDQG�LQGHSHQGHQWO\�DQG¬
SURILFLHQWO\�¬
¬
��6/��¬
,QFOXGH�PXOWLPHGLD�FRPSRQHQWV¬
�H�J���JUDSKLFV��VRXQG��DQG�YLVXDO¬
GLVSOD\V�LQ�SUHVHQWDWLRQV�ZKHQ¬
DSSURSULDWH�WR�HQKDQFH�WKH¬
GHYHORSPHQW�RI�PDLQ�LGHDV�RU¬
WKHPHV�¬
¬
/6���¬
'HYHORS�D�PRGHO�WR¬GHVFULEH¬WKH¬
PRYHPHQW�RI�PDWWHU�DPRQJ�SODQWV�¬
DQLPDOV��GHFRPSRVHUV��DQG�WKH¬
HQYLURQPHQW�¬
¬
��(66���¬
'HYHORS�D�PRGHO�XVLQJ�DQ¬
H[DPSOH¬WR�GHVFULEH¬ZD\V�WKH¬
JHRVSKHUH��ELRVSKHUH��K\GURVSKHUH�¬
DQG�RU�DWPRVSKHUH�LQWHUDFW�¬
¬
&UHDWLYH�&RPPXQLFDWRU¬
6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG¬
H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D¬
YDULHW\�RI�SXUSRVHV�XVLQJ�WKH¬
SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG¬
GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU¬
JRDOV�¬
¬
.QRZOHGJH�&RQVWUXFWRU¬
6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI¬
UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR¬
FRQVWUXFW�NQRZOHGJH��SURGXFH¬
FUHDWLYH�DUWLIDFWV�DQG�PDNH¬

��
�

https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=113
https://ngss.nsta.org/DisplayStandard.aspx?view=pe&id=119
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PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IRU¬
WKHPVHOYHV�DQG�RWKHUV�¬
¬
����(76���¬
'HILQH�D�VLPSOH�GHVLJQ¬
SUREOHP¬UHIOHFWLQJ�D�QHHG�RU�D¬
ZDQW¬WKDW�LQFOXGHV�VSHFLILHG�FULWHULD¬
IRU�VXFFHVV�DQG�FRQVWUDLQWV�RQ¬
PDWHULDOV��WLPH��RU�FRVW�¬
¬
����(76���¬
*HQHUDWH�DQG�FRPSDUH¬
PXOWLSOH¬SRVVLEOH�VROXWLRQV¬WR�D¬
SUREOHP�EDVHG�RQ�KRZ�ZHOO¬HDFK�LV¬
OLNHO\�WR�PHHW�WKH�FULWHULD�DQG¬
FRQVWUDLQWV�RI�WKH�SUREOHP�¬
¬
66������¬
8VH�FKURQRORJLFDO�RUGHU�WR�H[SODLQ¬
FDXVDO�UHODWLRQVKLSV�EHWZHHQ�DQG¬
DPRQJ�SHRSOH�DQG�HYHQWV¬
¬
6WDQGDUG����&XOWXUDO�$QWKURSRORJ\�¬
6<67(06��'<1$0,&6��$1'¬
,148,5<�8QGHUVWDQG�FXOWXUH�DV�D¬
V\VWHP�RI�EHOLHIV��NQRZOHGJH��DQG¬
SUDFWLFHV�VKDUHG�E\�D�JURXS�DQG¬
XQGHUVWDQG�KRZ�FXOWXUDO�V\VWHPV¬
FKDQJH�RYHU�WLPH¬
¬
6WDQGDUGV�WKDW�ZLOO�EH�PDVWHUHG�LQ�WKLV¬
XQLW��6WDQGDUGV�$VVHVVHG�����0�¬
¬
��6/��¬
(QJDJH�HIIHFWLYHO\�LQ�D�UDQJH�RI¬
FROODERUDWLYH�GLVFXVVLRQV¬
�RQH�RQ�RQH��LQ�JURXSV��DQG¬
WHDFKHU�OHG��ZLWK�GLYHUVH�SDUWQHUV�RQ¬
JUDGH���WRSLFV�DQG�WH[WV��EXLOGLQJ�RQ¬
RWKHUV·�LGHDV�DQG�H[SUHVVLQJ�WKHLU�RZQ¬
FOHDUO\�¬
D��&RPH�WR�GLVFXVVLRQV�SUHSDUHG�¬
KDYLQJ�UHDG�RU�VWXGLHG�UHTXLUHG¬
PDWHULDO��H[SOLFLWO\�GUDZ�RQ�WKDW¬
SUHSDUDWLRQ�DQG�RWKHU�LQIRUPDWLRQ¬
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NQRZQ�DERXW�WKH�WRSLF�WR�H[SORUH¬
LGHDV�XQGHU�GLVFXVVLRQ�¬
E��)ROORZ�DJUHHG�XSRQ�UXOHV�IRU¬
GLVFXVVLRQV�DQG�FDUU\�RXW�DVVLJQHG¬
UROHV�¬
F��3RVH�DQG�UHVSRQG�WR�VSHFLILF¬
TXHVWLRQV�E\�PDNLQJ�FRPPHQWV�WKDW¬
FRQWULEXWH�WR�WKH�GLVFXVVLRQ�DQG¬
HODERUDWH�RQ�WKH�UHPDUNV�RI�RWKHUV�¬
G��5HYLHZ�WKH�NH\�LGHDV�H[SUHVVHG¬
DQG�GUDZ�FRQFOXVLRQV�LQ�OLJKW�RI¬
LQIRUPDWLRQ�DQG�NQRZOHGJH�JDLQHG¬
IURP�WKH�GLVFXVVLRQV�¬
¬
��6/��¬
,QFOXGH�PXOWLPHGLD�FRPSRQHQWV¬
�H�J���JUDSKLFV��VRXQG��DQG�YLVXDO¬
GLVSOD\V�LQ�SUHVHQWDWLRQV�ZKHQ¬
DSSURSULDWH�WR�HQKDQFH�WKH¬
GHYHORSPHQW�RI�PDLQ�LGHDV�RU¬
WKHPHV�¬
¬
��(66���¬
2EWDLQ�DQG�FRPELQH�LQIRUPDWLRQ¬
DERXW�ZD\V�LQGLYLGXDO�FRPPXQLWLHV¬
XVH�VFLHQFH�LGHDV�WR�SURWHFW�WKH¬
(DUWK·V�UHVRXUFHV�DQG�HQYLURQPHQW�¬
¬
¬
66����¬
3ROLWLFDO�6FLHQFH�&LYLFV�¬
3$57,&,3$7,21�$1'¬
&,7,=(16+,3�8QGHUVWDQG�UROHV��ULJKWV¬
�SHUVRQDO��HFRQRPLF��SROLWLFDO���DQG¬
UHVSRQVLELOLWLHV�RI�$PHULFDQ�FLWL]HQV¬
DQG�H[HUFLVH�WKHP�LQ�FLYLF�DFWLRQ¬
¬
¬
,,,��$66(660(17¬

$VVHVVPHQW¬
'HVFULSWLRQ�RI�DVVHVVPHQW�¬
,Q�VPDOO�JURXSV�������VWXGHQWV�ZLOO�XVH�WKHLU�NQRZOHGJH�WR�GHVLJQ�D�SURSRVDO�IRU�D¬
0œODPD�ɽŒLQD�SURMHFW�IRU�WKH�VFKRRO�RU�QHDUE\�FRPPXQLW\���6WXGHQWV�ZLOO�LGHQWLI\¬
DQ�LVVXH�DW�VFKRRO�RU�LQ�WKH�FRPPXQLW\�DQG�SURSRVH�D�SODQ�WR�VROYH�LW��H�J�¬
VWXGHQWV�PLJKW�ZDQW�WR�UHGXFH�ZDVWHG�IRRG��LQFUHDVH�UHF\FODEOHV��GHFUHDVH¬
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LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV����7KH\�ZLOO�QHHG�WR�FUHDWH�WKH¬
SURSRVDO�DQG�D�SODQ�WR�FRQYLQFH�RWKHUV�WKDW�WKLV�LV�DQ�LPSRUWDQW�LVVXH�WKDW�VKRXOG¬
EH�ORRNHG�LQWR���6WXGHQWV�ZLOO�SUHVHQW�WKHLU�SURSRVDO�WR�DSSURSULDWH�DXGLHQFHV���)RU¬
H[DPSOH��WKH�NLGV�ZKR�ZDQW�WR�UHGXFH�ZDVWH�LQFUHDVH�UHF\FODEOHV�PD\�SUHVHQW�WR¬
DGPLQLVWUDWLRQ��WKH�FDIHWHULD�VWDII��MDQLWRUV�25�WKH�NLGV�ZKR�ZDQW�WR�GHFUHDVH¬
LQYDVLYH�VSHFLHV�DQG�LQFUHDVH�QDWLYH�VSHFLHV�FDQ�SUHVHQW�WR�WKH�JDUGHQ�FOXE�DQG¬
0&%+�HQYLURQPHQWDO���7KHQ�VWXGHQWV�ZLOO�VHH�LI�WKH\�FDQ�FRQYLQFH�RWKHUV�WR¬
VXSSRUW�WKHP�¬¬
¬
:KDW�LV�EHLQJ�DVVHVVHG�¬
,I�WKH\�FDQ�DOO�DSSO\�0œODPD�ɽŒLQD�DQG�H[SODLQ�LWV�LPSRUWDQFH�WR�RWKHUV�¬
¬
$VVHVVPHQW�DFFRPPRGDWLRQV ��¬
7KH\�ZLOO�EH�JLYHQ�8'/�RSWLRQV�WR�SUHVHQW�DQG�WKH\�ZLOO�EH�SXW�LQWR�KHWHURJHQHRXV¬
JURXSV���7KH\�FDQ�WDNH�D�UROH�WKDW�WKH\�IHHO�FRPIRUWDEOH�LQ�¬
¬
¬
¬
,9��,16758&7,21$/�0(7+2'6¬¬
¬

3UHSDUDWLRQ¬¬
¬
3ULQW�WKH�QHHGHG�ZRUNVKHHWV��DWWDFKHG��DQG�SRZHUSRLQW��DWWDFKHG�¬
¬

&R�7HDFKLQJ¬ 6WUDWHJ\¬
$UH�\RX�FR�SODQQLQJ�DQG�FR�WHDFKLQJ�WKLV�OHVVRQ"¬¬
;�<HV�1܆�����R¬
¬
,I�VR��ZKR�LV�WKH�OHDG"¬
¬')HQ��(G����;��63*�܆
¬

¬�2QH�7HDFK��2QH܆
2EVHUYH¬
¬�2QH�7HDFK��2QH�$VVLVW܆ ¬
¬�6WDWLRQV܆
¬�3DUDOOHO�6WDWLRQV܆
¬܆
'LIIHUHQWLDWHG�$OWHUQDWLYH¬
¬�6XSSOHPHQWDU\�6WDWLRQ܆
;�7HDP�7HDFKLQJ¬

¬
'DWH¬ 2EMHFWLYH¬ 7HDFKHU�:LOO«¬
'D\��¬ ,GHQWLI\¬

+DZDLLDQ·V¬
SUDFWLFHV�WR¬
PDQDJH¬
ODQG�	¬
QDWXUDO¬
UHVRXUFHV¬

Ɣ :KDW�LV�DQ�DKXSXDɽD"���6OLGH���¬
ż :KDW·V�DQ�DKXSXD
D"¬
ż +DYH�\RX�KHDUG�RI�WKLV�WHUP"¬
ż 7HDFK�WKHP�DERXW�LW��7KH�+DZDLLDQ�/DQG¬

V\VWHP�EDVHG�RQ�WKH�QHHGHG��ODQG�GLYLVLRQV�VR¬
WKDW�FRPPXQLWLHV��DUH�DEOH�WR�EH�VXVWDLQDEOH�¬
,W�LV�IURP�WKH�PRXQWDLQV�WR�WKH�VHD���+DZDLLDQV¬
XVH�LW�WKHP�WR�SURWHFW�QDWXUDO�UHVRXUFHV¬
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Ɣ :KDW�DUH�UHVRXUFHV�LQ�WKH�DKXSXD·D" ��/HW·V�PDNH�D¬
OLVW�RI�QDWXUDO�UHVRXUFHV�IURP�WKH�PRXQWDLQV��YDOOH\V�¬
DQG�WKH�VKRUH���6OLGH���¬

ż +DYH�WKH�NLGV�OLVW�GLIIHUHQW�UHVRXUFHV�LQ�WKH¬
0RXQWDLQV��9DOOH\V��DQG�WKH�VKRUH¬

Ɣ &RVW�	�%HQHILWV�RI�WKH�$KXSXD·D�V\VWHP ���6OLGH���¬
�:RUNVKHHW���¬

ż +RZ�GRHV�WKLV�PHWKRG�KHOS�WKH�SHRSOH"¬
ż +RZ�GRHV�LW�KHOS�+DZDLLDQV�WR�DFFHVV�WKH¬

PRXQWDLQV��YDOOH\V��DQG�VKRUHOLQHV"¬
ż 'RHV�LW�KXUW�WR�EH�OLPLWHG�WR�FHUWDLQ�DUHDV�RI¬

WKH�LVODQG"¬
ż :KDW�DUH�VRPH�FRVWV�RI�WKLV�V\VWHP"¬
ż %\�GLYLGLQJ�WKH�ODQG��FKLHIV�ZHUH�DEOH�WR¬

SURYLGH�IRU�WKHLU�FRPPXQLW\�ZLWK�WKH�UHVRXUFHV¬
WR�OLYH���,W�KHOSHG�WKHP�WR�HQVXUH�WKDW�WKH\¬
ZRXOGQ·W�EH�GHSOHWHG�DQG�DUHDV�ZHUHQ·W¬
RYHUFURZGHG���+RZHYHU��+DZDLLDQV�ZHUH¬
H[SHFWHG�WR�VWD\�ZLWKLQ�WKHLU�GLVWULFW�DQG¬
QHHGHG�VSHFLDO�SHUPLVVLRQ�WR�JDWKHU��IDUP��RU¬
ILVK�LQ�RWKHU�DKXSXD·D��6R�WKHUH�ZHUH�ERWK¬
SURV�DQG�FRVWV��FRQV��RI�WKLV�V\VWHP�¬

Ɣ ,I�\RX�ZHUH�D�FKLHI�LQ�+DZDLɽL�ZRXOG�\RX�XVH�WKLV¬
V\VWHP"��6OLGH���¬¬

ż 8S�WR�\RX��ZRXOG�\RX�XVH�WKLV�ODQG�V\VWHP"¬
Ɣ 'HVLJQ�\RXU�RZQ�DKXSXDɽD���6OLGH�����:RUNVKHHW���¬

'D\¬
�¬

0żNDSX¬
2YHU�7LPH�	¬
+XPDQ¬

,PSDFWV�DW¬
0żNDSX¬

Ɣ 5HYLHZ�WKH�DKXSXD·D¬
ż :KDW�LV�WKH�EDODQFH�RI�DQ�DKXSXD·D"��6OLGH���¬
ż %DODQFH�LQ�DQ�$KXSXD·D��6OLGH���¬

Ɣ 7HDFK�WKHP�RXU�SODFH���0żNDSX�LV« ���6OLGH���¬
ż ,VODQG��2DKX¬
ż 0RNX��.R·RODXSRNR¬
ż $KXSXD·D��.DLOXD��.œQHɽRKH��+DLNX¬
ż +DYH�WKH�NLGV�LGHQWLI\�LW�RQ�WKH�PDS¬

Ɣ $�OLWWOH�KLVWRU\�RI�WKH�DKXSXDɽD�RI�.œQHɽRKH��6OLGH����¬
ż :DWFK�WKH�YLGHR¬

Ɣ 7LPHOLQH� ��6OLGH����¬
ż 7KLV�LV�0żNDSX�RYHUWLPH¬
ż :LWK�\RXU�WDEOH�PDWHV��WDON�DERXW�ZKDW�\RX¬

VHH�LQ�WKHVH�SLFWXUHV¬
ż +RZ�KDV�0żNDSX�FKDQJHG�RYHU�WLPH"¬

Ɣ 6FKRRO�7RXU ���6OLGH������ZRUNVKHHW���¬
ż 7DNH�WKH�NLG�RQ�D�VFKRRO�WRXU¬
ż :H�ZLOO�EH�ORRNLQJ�DW�QDWXUDO�DQG�PDQ�PDGH¬

IHDWXUHV�RI�RXU�FDPSXV��,�ZLOO�EH¬
��
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ż 8VH�\RXU�ZRUNVKHHW�WR�VHH�ZKDW�\RX�VHH�DW¬
VSHFLILF�SODFHV�DW�RXU�VFKRRO�¬

ż 5HPHPEHU��RWKHU�FODVVHV�DUH�OHDUQLQJ�LQ�WKHLU¬
FODVVURRPV�VR�YRLFHV�VKRXOG�EH�RII¬

Ɣ 'LVFXVVLRQ���6OLGH����¬
ż :KDW�GLG�\RX�VHH"¬
ż :KDW�ZHUH�VRPH�PDQ�PDGH�IHDWXUHV"¬
ż :KDW�ZHUH�VRPH�QDWXUDO�IHDWKHUV"¬
ż +RZ�KDYH�ZH�LPSDFWHG�DIIHFWHG�RXU¬

HQYLURQPHQW"¬
'D\��¬ +XPDQ¬

,PSDFWV¬
$URXQG�WKH¬

:RUOG¬

Ɣ +XPDQ�,PSDFWV�RQ�ɽŒLQD ���6OLGH����¬
ż +RZ�GR�ZH�LPSDFW�RXU�HQYLURQPHQW"¬
ż 7KLQN�SDLU�VKDUH�ZLWK�\RXU�WDEOHPDWHV¬

Ɣ ,QWHUDFWLYH ���6OLGH����¬
ż 2SHQ�\RXU�FKURPHERRNV¬
ż ,�VKDUHG�D�OLQN�RQ�RXU�JRRJOH�FODVVURRP��ZKHQ�,¬

VD\�JR��H[SORUH�WKLV�LQWHUDFWLYH���$V�\RX�FOLFN�RQ¬
WKLQJV�LW�ZLOO�VKRZ�KRZ�KXPDQV�DUH�LPSDFWLQJ¬
WKH�HQYLURQPHQW�DURXQG�WKH�ZRUOG�¬

ż 'LVFXVVLRQ��:KDW�GLG�\RX�VHH"�:KDW�GLG�\RX¬
OLNH"�:KDW�GLG�\RX�QRW�OLNH"¬¬

Ŷ 7U\�WR�FUHDWH�D�EDODQFH¬
Ŷ +RZ�ZHUH�\RX�DEOH�WR�ILQG�EDODQFH"�RU¬

FRXOG�\RX�QRW�ILQG�EDODQFH"¬
Ŷ :RXOG�\RX�ZDQW�WR�OLYH�WKHUH"�3OHDVH¬

H[SODLQ¬
Ɣ -LJVDZ���+RZ�KXPDQV�LPSDFW�WKH�HQYLURQPHQW"¬

DUWLFOHV��6OLGH����¬
ż ,Q�\RXU�JURXSV��ZULWH�WKH�JURXSV�LQ�WKH�ERDUG��¬

\RX�ZLOO�EH�UHDGLQJ�DUWLFOHV�DQG�ZLOO�ILOO�RXW�WKH¬
5HDG�DQG�5HVSRQG�1RQILFWLRQ�*UDSKLF¬
2UJDQL]HU��ZRUNVKHHW���¬
KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�WRSLFV�UH
VRXUFH�OLEUDU\�KXPDQ�LPSDFWV�HQYLURQPHQW�"T
 	SDJH �	SHUBSDJH ��¬

ż ,�VKDUHG�WKH�DUWLFOHV�LQ�RXU�JRRJOH�FODVVURRP¬
ż <RX�KDYH����PLQXWHV�DQG�WKHQ�\RX�DQG�\RXU¬

JURXS�ZLOO�SUHVHQW�\RXU�ILQGLQJV¬
ż (YHU\RQH�QHHGV�WR�UHDG�WKH�DUWLFOH�DQG�ILOO�RXW¬

WKH�JUDSKLF�RUJDQL]HU¬
Ɣ 3UHVHQWDWLRQ���VOLGH����¬

ż 'HFLGH�ZKDW�SDUW�RI�WKH�JUDSKLF�RUJDQL]HU�\RX¬
ZLOO�VKDUH¬
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ż 7R�VKDUH�\RX�QHHG�WR�VKDUH�WKH�PDLQ�LGHD�RI¬
WKH�DUWLFOH����VXSSRUWLQJ�GHWDLOV��DQG�VKDUH�\RXU¬
RSLQLRQ�RQ�WKLV�DUWLFOH¬

ż (YHU\RQH�QHHGV�D�UROH��PDNH�VXUH�WKDW¬
HYHU\RQH�LV�UHDG\�WR�SUHVHQW¬

ż ,I�\RX�DUHQɽW�QRW�SUHVHQWLQJ�WKDQ�\RX�VKRXOG�EH¬
WDNLQJ�QRWHV�LQ�\RXU�VFLHQFH�QRWHERRN¬

Ɣ .DKRRW��6OLGH����¬
ż :H�ZLOO�ZUDS�XS�E\�SOD\LQJ�.DKRRW¬
ż <RX�FDQ�XVH�\RXU�QRWHV�DQG�\RX�FDQ�GHFLGH�LI¬

\RX�ZDQW�WR�SOD\�E\�\RXUVHOI�RU�ZLWK�D�SDUWQHU¬
ż ,�ZLOO�VKRZ�WKH�FRGH�RQ�WKH�VFUHHQ¬

'D\��¬ ,QWURGXFH¬
WKH�/HDUQLQJ¬
-RXUQH\¬

5HYLHZ�<HVWHUGD\��6OLGH����¬
´:KDW�GLG�ZH�OHDUQ�\HVWHUGD\"�+RZ�KDYH�SHRSOH¬
EHHQ�LPSDFWLQJ�WKH�HQYLURQPHQW"µ¬

,QWURGXFH�DQG�([DPLQH�0œODPD�ɽŒLQD¬
R +œORD�0RɽROHOR��ZRUNVKHHW�����VOLGH����¬

KWWSV���ZZZ�SXSXDRHZD�RUJ�DUW���O�KDORD�¬
R :KDW�GRHV�WKH�+œORD�VWRU\�WHDFK�XV�DERXW�WKH¬

+DZDLLDQɽV�SHUVSHFWLYH�RI�KRZ�SHRSOH�DUH¬
FRQQHFWHG�WR�WKH�HQYLURQPHQW"¬

R �6OLGH�����0œODPD�ɽŒLQD�PHDQV�WKDW�\RX�ZLOO¬
WDNH�FDUH�RI�WKH�ODQG�DQG�WKH�ODQG�ZLOO�QXUWXUH¬
\RX¬

(DUWK�'D\���6OLGH����¬
R +DYH�\RX�DOO�KHDUG�RI�VRPHWKLQJ�FDOOHG�(DUWK¬

'D\"�:KDW�GR�\RX�DOUHDG\�NQRZ�DERXW�(DUWK¬
'D\"�:KDW�LV�(DUWK�'D\�DOO�DERXW"¬

R ��(DUWK�'D\�LV�RQH�VSHFLILF�GD\�HYHU\�\HDU�ZKHQ¬
FRXQWULHV�DOO�RYHU�WKH�ZRUOG�IRFXV�RQ�SURWHFWLQJ¬
WKH�HQYLURQPHQW�¬

R +DYH�VWXGHQWV�UHDG�D�PDJD]LQH�DUWLFOH�DERXW¬
(DUWK�'D\���ZRUNVKHHW���¬

KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�DFWLYLW\�L
QWURGXFWLRQ�HDUWK�GD\�¬

R 7KLQN�3DLU�6KDUH����'LVFXVV�HQYLURQPHQWDO¬
SUREOHPV�¬¬
$VN�VWXGHQWV�WR�QDPH�HQYLURQPHQWDO�SUREOHPV¬
WKDW�DIIHFW�WKHLU�GDLO\�OLYHV��:ULWH�WKHLU¬
UHVSRQVHV�RQ�WKH�ERDUG��6WXGHQWV�VKRXOG¬
SURYLGH�HYHU\GD\�H[DPSOHV��VXFK�DV��WRR¬
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PXFK�WUDVK��ZDVWLQJ�HOHFWULFLW\��DQG�ZDVWLQJ¬
ZDWHU�¬¬
$VN��,V�LW�SRVVLEOH�WR�KDYH�D�ELJ�LPSDFW�RQ�WKH¬
HQYLURQPHQW�E\�PDNLQJ�VPDOO�FKDQJHV"�,I¬
VWXGHQWV�VD\�QR�RU�DUH�XQVXUH��SURYLGH�D¬
FRQFUHWH�H[DPSOH�WR�LOOXVWUDWH��VXFK�DV�WDNLQJ¬
UHXVDEOH�EDJV�WR�D�VWRUH�WR�FUHDWH�OHVV�ZDVWH�¬

&RPSDUH�DQG�&RQWUDVW ���6OLGH����¬
Ɣ 8VH�WKH�YHQQ�GLDJUDP�WR�FRPSDUH�WKH�WZR¬

SDVVDJHV��ZRUNVKHHW���¬
Ɣ :KDW�LV�GLIIHUHQW�EHWZHHQ�WKH�FRQFHSW�RI�0œODPD¬

ɽŒLQD�DQG�WKRVH�ZKR�FHOHEUDWH�(DUWK�GD\"¬
Ɣ 'LG�ERWK�UHDGLQJV�KDYH�VLPLODU�WKHPHV"¬

+RZ�FDQ�ZH�PœODPD�ɽœLQD"¬
Ɣ +RZ�FDQ�ZH�FHOHEUDWH�(DUWK�GD\��HYHU\GD\"¬
Ɣ &DQ�ZH�PDNH�D�GLIIHUHQFH"�+RZ�FDQ�ZH�0œODPD¬

ɽŒLQD"¬
Ɣ +RZ�FDQ�ZH�SUHVHUYH�QDWXUDO�UHVRXUFHV"¬
Ɣ ,V�LW�SRVVLEOH�WR�KDYH�D�ELJ�LPSDFW�RQ�WKH¬

HQYLURQPHQW�E\�PDNLQJ�VPDOO�FKDQJHV"¬
¬

¬ ¬ ¬
'D\��¬ ([SORULQJ¬

0żNDSX¬
WKURXJK¬
0œODPD¬
ɽŒLQD�¬

/HDUQLQJ¬
-RXUQH\¬¬

Ɣ 6OLGH���¬
Ɣ 7RGD\�ZH�ZLOO�EH�XVLQJ�RU�ZLOO�EH�SUDFWLFLQJ�ZKDW�ZH¬

KDYH�EHHQ�OHDUQLQJ�LQ�WKH�FODVVURRP���:H�ZLOO�EH¬
H[SORULQJ�RXU�SODFH�DQG�OHDUQLQJ�KRZ�0&%+¬
SUDFWLFHV�0œODPD�ɽŒLQD¬

Ɣ �0œODPD�ɽŒLQD�H[SHULHQFH¬
R 9DOXH�0żNDSX�3HQLQVXOD�	�+DZDLLDQ�FXOWXUH¬

H[SORUDWLRQ¬
R 1XɽXSLD�6FDYHQJHU�+XQW��ZRUNVKHHW���¬
R 6HUYLFH�/HDUQLQJ��%HDFK�&OHDQ�XS¬

Ɣ 'HEULHI�WKH�/HDUQLQJ�-RXUQH\��ZRUNVKHHW���¬
R 6WXGHQWV�FDQ�ILOO�RXW�WKH�([LW�6OLS¬¬

'D\��¬ ,QWURGXFH¬
WKH�3URMHFW¬

'HEULHI�WKH�/HDUQLQJ�-RXUQH\¬
Ɣ :KDW�ZHUH�\RXU�ELJJHVW�WDNHDZD\V�\HVWHUGD\"¬

([SORUDWLRQ��6OLGH����¬
Ɣ /HW�VWXGHQWV�H[SORUH�ZD\V�SHRSOH�DUH�LPSDFWLQJ�WKH¬

HQYLURQPHQW�LQ�ERWK�QHJDWLYH�DQG�SRVLWLYH�ZD\V¬
Ɣ ��:KDW�DUH�LVVXHV�DW�0żNDSX"�:KDW�DUH�LVVXHV�DURXQG¬

WKH�ZRUOG"¬
Ɣ 0DNH�VXUH�NLGV�DUH�XVLQJ�RQO\�VFKRRO�DSSURSULDWH¬

ZHEVLWHV¬
+RZ�FDQ�ZH�PœODPD�ɽœLQD"��6OLGH����¬

Ɣ +RZ�FDQ�ZH�FHOHEUDWH�(DUWK�GD\��HYHU\GD\"¬
��
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Ɣ &DQ�ZH�PDNH�D�GLIIHUHQFH"�+RZ�FDQ�ZH�0œODPD¬
ɽŒLQD"¬

Ɣ +RZ�FDQ�ZH�SUHVHUYH�QDWXUDO�UHVRXUFHV"¬
Ɣ ,V�LW�SRVVLEOH�WR�KDYH�D�ELJ�LPSDFW�RQ�WKH¬

HQYLURQPHQW�E\�PDNLQJ�VPDOO�FKDQJHV"¬
Ɣ %UDLQVWRUP�ZD\V�WKDW�\RX�FDQ�LPSDFW�WKH¬

HQYLURQPHQW�LQ�D�SRVLWLYH�ZD\¬
Ɣ &KRRVH�RQ�D�SURMHFW�ZLWK�JURXS�PHPEHUV¬

�KHWHURJHQHRXV�¬¬
Ɣ %HIRUH�\RX�ZRUN�ZLWK�RXU�JURXS�PHPEHUV�FKRRVH��¬

LGHDV�IURP�\RXU�EUDQVWRUP�WR�VKDUH¬
Ɣ (YHU\RQH�QHHGV�WR�SXW�LQ�WKHLU�LGHDV¬

'D\¬
�¬

,GHQWLI\�DQ¬
,VVXH�DQG¬
6WDUW�*URXS¬
:RUN5HVHDUF

K�'D\¬

3URSRVDOV���:RUNVKHHW��������6OLGH��������¬
Ɣ ,Q�VPDOO�JURXSV�\RX�ZLOO�EH�ZULWLQJ�SURSRVDOV�D¬

SURSRVDO�LV�D�W\SH�RI�SHUVXDVLYH�ZULWLQJ�ZKHUH�\RX¬
DUH�DVNHG�WR�SURSRVH�DQ�LGHD�DQG�SURYLGH¬
HYLGHQFH�WR�FRQYLQFH�WKH�DXGLHQFH�ZK\�LW�LV�D�JRRG¬
RU�EDG�LGHD¬

&KRRVLQJ�WKH�DXWKHQWLF�DXGLHQFH��6OLGH����¬
Ɣ :H�GHFLGH�ZKDW�DXGLHQFH��SDUHQWV�¬

DGPLQ��EXGGLHV��HWF���DV�D�FODVV¬
Ɣ :H�ZLOO�YRWH�VR�,�FDQ�VFKHGXOH�LW�ZLWK�VWDNHKROGHUV¬

'D\��¬ 5HVHDUFK¬
'D\¬
¬

5HVHDUFK�'D\¬
([WUD�GD\�ZKHUH�JURXSV�FDQ�ILQLVK�WKHLU�SURSRVDOV��DGG¬
IDFWV�HYLGHQFH¬

'D\¬
����¬

3XWWLQJ�WKH¬
3URSRVDO�LQWR¬

D¬
3UHVHQWDWLRQ¬

Ɣ 6OLGH���¬
Ɣ 6WXGHQWV�ZLOO�SODQ�WKHLU�SUHVHQWDWLRQV¬
Ɣ (YHU\RQH�QHHGV�WR�KDYH�D�FOHDU�UROH�DQG�VSHDNLQJ¬

SDUW¬
Ɣ 6WXGHQW�FDQ�PDNH�D�SRZHUSRLQW��PDNH�SRVWHUV��HWF�¬

WKH\�QHHG�WR�SHUVXDGH�VWDNHKROGHUV�WKDW«¬
D� 0œODPD�ɽŒLQD�LV�LPSRUWDQW¬
E� +RZ�FDQ�\RX�PœODPD�ɽœLQD¬
F� SURSRVH�\RXU�SODQ¬

'D\¬
��¬

6KDULQJ�RI¬
FRPSOHWHG¬
3URMHFWV¬

Ɣ 6OLGH���¬
Ɣ 6KDUH�\RXU�SUHVHQWDWLRQ�36$¬
Ɣ (YDOXDWH�RWKHU�JURXSV·�SUHVHQWDWLRQV¬
Ɣ 5DWH�YLGHRV�E\�FRPPHQWLQJ�RQ�RWKHU·V¬

SUHVHQWDWLRQV��RQH�JORZ��VRPHWKLQJ�JRRG��DQG�RQH¬
JURZ��VRPHWKLQJ�WR�LPSURYH�RQ�¬¬

¬
'LIIHUHQWLDWLRQ��0RGLILFDWLRQ�	�$FFRPPRGDWLRQ¬

(//�0//¬
¬

6HQWHQFH�VWDUWV��JUDSKLF�RUJDQL]HUV��OHYHOHG�UHDGLQJV¬

���
�



�
�

6WUXJJOLQJ¬
¬

+HWHURJHQHRXV�JURXS�WR�JHW�SHHUVɽ�VXSSRUW��SUH�UHDGLQJ�RI¬
DUWLFOHV��VHQWHQFH�VWDUWHUV��PRGHOLQJ��*UDSKLF�RUJDQL]HUV��8'/¬
RSWLRQV�WR�DVVHVV¬¬

$FFHOHUDWHG¬
¬

7KH\�FDQ�WDNH�D�OHDGHU�UROH�LQ�WKH�JURXS�ZRUN��DUWLFOHV�DUH¬
OHYHOHG¬¬

����,(3¬
¬

+HWHURJHQHRXV�JURXS�WR�JHW�SHHUVɽ�VXSSRUW��SUH�UHDGLQJ�RI¬
DUWLFOHV��VHQWHQFH�VWDUWHUV��PRGHOLQJ��*UDSKLF�RUJDQL]HUV��8'/¬
RSWLRQV�WR�DVVHVV¬¬

2WKHUV¬
�GHVFULEH�¬
¬

Q�D¬

¬
5HVRXUFHV¬

Ɣ $KXSXDɽD�)URP�WKH�0RXQWDLQV�WR�WKH�6HD�¬

KWWS���ZZZ�PRRQVKRWLQFXEDWRU�FRP�ZS�FRQWHQW�XSORDGV���������*

RRJOH�([SHGLWLRQV�$KXSXD�(�������D�/HVVRQ���SGI¬

Ɣ +DZDLLDQ�(FRQRPLFV�3DUW���¬

KWWSV���ZZZ�HFRQHGOLQN�RUJ�UHVRXUFHV�KDZDLLDQ�HFRQRPLFV�IURP�WKH

�PRXQWDLQV�WR�WKH�VHD�"YLHZ WHDFKHU¬

Ɣ +DZDLLDQ�(FRQRPLFV�3DUW���¬

KWWSV���ZZZ�HFRQHGOLQN�RUJ�UHVRXUFHV�KDZDLLDQ�HFRQRPLFV�EDUWHU�IR

U�ILVK�SRL�"YLHZ WHDFKHU¬

Ɣ 6LWH�WR�([SORUH�+XPDQ�,PDSDFWV¬

KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�WRSLFV�UHVRXUFH�OLEUDU\�KXPDQ�L

PSDFWV�HQYLURQPHQW�"T 	SDJH �	SHUBSDJH ��¬

Ɣ (DUWK�'D\�$UWLFOH�¬

KWWSV���ZZZ�QDWLRQDOJHRJUDSKLF�RUJ�DFWLYLW\�LQWURGXFWLRQ�HDUWK�GD\�¬

Ɣ +DORD�0RɽROHOR�� �KWWS���ZZZ�NXPXNDKL�RUJ�XQLWV�NDBKLNLQD�KDORD¬

¬
¬

9��$'',7,21$/�$77$&+0(176¬
Ɣ :RUNVKHHWV�¬

KWWSV���GRFV�JRRJOH�FRP�GRFXPHQW�G��%�]��J)0�UX(Y<07GNXK[%7:%74
]��<UN�5HNS�:/$J�HGLW"XVS VKDULQJ¬

Ɣ *UDSKLF�2UJDQL]HU�¬

���
�

http://www.moonshotincubator.com/wp-content/uploads/2016/09/Google-Expeditions-Ahupua%E2%80%98a-Lesson-1.pdf
http://www.moonshotincubator.com/wp-content/uploads/2016/09/Google-Expeditions-Ahupua%E2%80%98a-Lesson-1.pdf
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https://docs.google.com/presentation/d/1kDHFbCqIs5MxlE72qfQQkEO5Othj9hELHtQ69Df1SW4/edit?usp=sharing
https://docs.google.com/presentation/d/1kDHFbCqIs5MxlE72qfQQkEO5Othj9hELHtQ69Df1SW4/edit?usp=sharing
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ƻ 䏋 8VH�WKLV�LQWHUDFWLYH�WR�H[SORUH�NH\�KXPDQ�
LPSDFWV�RQ�WKH�HQYLURQPHQW�DQG�ZKDW�
HIIHFWV�WKH\�KDYH�KDG�RYHU�WLPH�

http://www.hhmi.org/biointeractive/anthropocene-human-impact-environment
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https://www.nationalgeographic.org/article/light-pollution/
https://www.nationalgeographic.org/encyclopedia/air-pollution/
https://www.nationalgeographic.org/encyclopedia/point-source-and-nonpoint-sources-pollution/
https://www.nationalgeographic.org/encyclopedia/smog/
https://www.nationalgeographic.org/encyclopedia/noise-pollution/
https://www.nationalgeographic.org/encyclopedia/runoff/
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https://www.nationalgeographic.org/interactive/human-impacts-environment/
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V�WDON�VWRU\�DERXW�«�+œORD�

7KH�VWRU\�RI�+œORD�WDNHV�XV�EDFN�WR�WKH�EHJLQQLQJ�RI�WKH�+DZDLLDQ�SHRSOH��6R��WR�OHDUQ�DERXW�+œORD��ZH�QHHG�WR�ILUVW�
OHDUQ�VRPH�EDVLFV�RI�+DZDLLDQ�JHQHDORJ\�

+œORD·V�IDWKHU�LV�:œNHD��+H�LV�WKH�H[SDQVH�RI�WKH�KHDYHQV��+œORD·V�PRWKHU�LV�+RދRKżNƈNDODQL��+HU�QDPH�PHDQV�WR�
DGRUQ�WKH�KHDYHQV�ZLWK�VWDUV��+RދRKżNƈNDODQL
V�PRWKHU�LV�3DSD��WKH�IRXQGDWLRQ�WKDW�LV�HDUWK�

+RދRKżNƈNDODQL�JDYH�ELUWK�WR�D�EDE\�ER\��%XW�WKH�EDE\�ZDV�VWLOOERUQ��7KH�SDUHQWV�EXULHG�WKH�EDE\�RQ�WKH�HDVWHUQ�
VLGH�RI�WKHLU�KRXVH��WKH�VLGH�RI�WKH�PRUQLQJ�VXQULVH�
%HIRUH�ORQJ��D�SODQW�VWDUWHG�JURZLQJ�IURP�WKH�VDPH�VSRW�ZKHUH�WKH�EDE\�ZDV�EXULHG��7KLV�SODQW�KDG�D�ORQJ�VWDON�DQG�
D�ODUJH��KHDUW�VKDSHG�OHDI��7KH�OHDYHV�TXLYHUHG�DQG�IOXWWHUHG�LQ�WKH�ZLQG��7KLV�SODQW�ZDV�QDPHG�
+œORDQDNDODXNDSDOLOL��,W�ZDV�WKH�ILUVW�NDOR�SODQW�

+RދRKżNƈNDODQL�EHFDPH�SUHJQDQW�DJDLQ��7KLV�WLPH��D�KHDOWK\�EDE\�ER\�ZDV�ERUQ��+H�ZDV�JLYHQ�WKH�QDPH�´+œORDµ�
LQ�KRQRU�RI�KLV�ROGHU�EURWKHU��WKH�NDOR��+œORD�ZDV�WKH�ILUVW�+DZDLLDQ�SHUVRQ�

,W�LV�VDLG�WKDW�DOO�+DZDLLDQV�WUDFH�WKHLU�URRWV�EDFN�WR�+œORD��7KLV�PHDQV�WKDW�ZH�DUH�DOO�´PDPR�QD�+œORD�µ�RU�
GHVFHQGDQWV�RI�+œORD��7KURXJK�RXU�UHODWLRQVKLS�WR�+œORD��ZH�DUH�UHODWHG�WR�WKH�NDOR��WKHދ�œLQD��DQG�WKH�UHVW�RI�WKH�
QDWXUDO�ZRUOG�

7KH�VWRU\�RI�+œORD�UHPLQGV�+DZDLLDQV�WKDW�ZH�DUH�SDUW�RI�QDWXUH��7KH�SODQWV��DQLPDOV��DQG�LVODQGV�DUH�RXU�DQFHVWRUV��
RXU�NƈSXQD��:H�QHHG�WR�DFNQRZOHGJH�DQG�PœODPD�WKHVH�LPSRUWDQW�FRQQHFWLRQV�

KWWS���ZZZ�NXPXNDKL�RUJ�XQLWV�NDBKLNLQD�KDORD

http://www.kumukahi.org/units/ka_hikina/haloa
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