


&OLFN�RQ�WKH�XQGHUOLQHG�DFWLYLW\�RU�OHVVRQ�WR�DFFHVV�LW�

�7KH�OLVW�LV�RUJDQL]HG�E\�WKH�PLQLPXP�JUDGH�OHYHO�UHFRPPHQGHG�IRU�HDFK�DFWLYLW\�DQG�OHVVRQ�


3OHDVH�SURYLGH�IHHGEDFN�RQ�WKLV�JXLGH�E\�ILOOLQJ�RXW�WKLV�VLPSOH�6859(<����FOLFN�WR�DFFHVV�

.��
(DFK�XQLW�GLIIHUV�EDVHG�RQ�JUDGH�OHYHO��7KHVH

OHVVRQV�DUH�DOO�EDVHG�RQ�SODVWLF�SROOXWLRQ�DQG�DUH

&RPPRQ�&RUH�FRPSDWLEOH��

3ODVWLF�)UHH�&XUULFXOXP ,QWHUQHW�DFFHVV�

.��
7HDFK�HPSDWK\�IRU�ZLOGOLIH��VKRZ�SUREOHPV

DVVRFLDWHG�ZLWK�WUDVK�LQ�RXU�HQYLURQPHQW�DQG

HQFRXUDJH�VWHZDUGVKLS�
1&�6WDWH��)DWDO�)RRG

%URZQ�SDSHU�EDJV��IRRG�RU�SLFWXUHV�RI

ZLOGOLIH�IRRG��H[DPSOHV�RI��IDWDO��IRRG

VXFK�DV�EDOORRQV��SODVWLF�EDJV��HWF�

.��

.��

.��
&RSLHV�RI�VWRU\ERDUGV�DQG�ILQJHU

SXSSHWV��FUD\RQV�

*DLQ�DQ�DZDUHQHVV�RI�ZKDW�OLWWHU�LV��WR�OHDUQ�KRZ

WR�GLVSRVH�RI�OLWWHU�SURSHUO\��WR�XQGHUVWDQG�WKDW

VRPH�OLWWHU�FDQ�EH�UHF\FOHG�

6KRZ�HQWDQJOHPHQW�RI�D�SDSHU�SODWH�

FUDE�LQ�OLWWHU�

3DSHU�SODWHV��PDUNHUV��VFLVVRUV��

�VWULQJ�RU�PRQRILODPHQW�ILVKLQJ�OLQH�

1&�6WDWH��/LWWHU�5DOO\�0D]H

1&�6WDWH��(QWDQJOHG�&UDE

&RSLHV�RI�PD]H��SHQFLOV

1&�6WDWH��$GYHQWXUHV�RI�WKH

%LJ�6ZHHS�%XQFK

7HDFK�FRQVHUYDWLRQ�FRQFHSWV�RI�UHF\FOLQJ�

UHXVLQJ��SUHF\FOLQJ��FRUQSRVWLQJ�DQG�SLFNLQJ�XS

WUDVK�WKURXJK�VWRU\WHOOLQJ�DQG�ILQJHU�SXSSHWV�

.��

.��

1&�6WDWH���7RXFK\�)HHO\��%R[
,GHQWLI\�REMHFWV�E\�WRXFK�DQG�FODVVLI\�ZKHWKHU�RU

QRW�WKH\�DUH�D�QDWXUDO�SDUW�RI�WKH�DTXDWLF

HQYLURQPHQW�

/DUJH�VKRH�ER[�FRQWDLQHU��VDPSOHV�RI�QDWXUDO

LWHPV��IHDWKHUV��URFNV��OHDYHV��VWLFNV���QRQ�QDWXUDO

PDWHULDOV�RIWHQ�SUHVHQW�DV�OLWWHU��

1&�6WDWH�

0RQRILODPHQW�0HVV 5HFRJQL]H�WKDW�OLWWHU�KDUPV�ZLOGOLIH�
&OHDQ�VL[�SDFN�ULQJV��P\ODU�EDOORRQV�

PRQRILODPHQW�ILVKLQJ�OLQH��HWF��

0DULQH�'HEULV�.����(GXFDWRU�5HVRXUFHV

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

https://forms.gle/QCbpdjzc8L82acsEA
http://www.plasticfreecurriculum.org/pre-k-2.html
https://p2infohouse.org/ref/43/42919.pdf
https://p2infohouse.org/ref/43/42919.pdf
https://p2infohouse.org/ref/43/42919.pdf
https://p2infohouse.org/ref/43/42919.pdf
https://p2infohouse.org/ref/43/42919.pdf
https://p2infohouse.org/ref/43/42919.pdf


.�� 1&�6WDWH��:KDW�V�0\�/LQH"

5HHO�7URXEOH�

8QWDQJOH�ILVKLQJ�OLQH�DQG�UHVFXH�HQWDQJOHG

ZLOGOLIH�LQ�D�IXQ�UHOD\�JDPH�

.LWH�VWULQJ�ZLWK�KDQGOH�IRU�HDFK�WHDP�

FRSLHV�RI�HQWDQJOHG�DQLPDO�SLFWXUH

FDUGV��DQG�FORWKHVSLQV�

.��
12$$��1$0(3$���$Q

(GXFDWRU
V�*XLGH�WR�0DULQH

'HEULV��7UDSSLQJ�7UDVK

7KLV�OHVVRQ�SOD\V�RQ�VWXGHQWV��FUHDWLYLW\�E\�DVNLQJ

WKHP�WR�GHVLJQ�D�PDFKLQH�WKDW�FROOHFWV�GHEULV�LQ

WKH�RFHDQ�ZLWKRXW�LPSDFWLQJ�ZLOGOLIH�

'UDZLQJ�DQG�JUDSK�SDSHU��'UDZLQJ�XWHQVLOV��SHQFLOV�

3UHVHQWDWLRQ�RQ�0DULQH�'HEULV��RQ�1$0(3$�ZHEVLWH��

5XOHUV��SURWUDFWRUV��&RPSDVVHV��1$0(3$�3ODVWLFV

3OHGJH��

7KUHH�OHVVRQV�ZKHUH�VWXGHQWV�GHILQH�PDULQH�GHEULV�DQG

LGHQWLI\�WKUHDWV��8VH�WKH�6FLHQWLILF�0HWKRG�WR�SURGXFH

D�SRVWHU�DERXW�LPSDFWV�DQG�VROXWLRQV��

.��
7KHVH�OHVVRQV�JXLGHV�VWXGHQWV�WR�GLVFRYHU�WKH

LPSRUWDQFH�RI�WKH�RFHDQ��KRZ�PDULQH�GHEULV�LV

GDPDJLQJ�WKH�SODQHW��DQG�VROXWLRQV�

+DZDL
L�:LOGOLIH�)XQG�

7KH�2FHDQ�5DFH�

7KH�FXUULFXOXP�LV�GLYLGHG�E\�JUDGH�OHYHO��(DFK

DGGUHVVHV�ZK\�ZH�VKRXOG�WDNH�FDUH�RI�WKH

RFHDQ�DQG�ZK\�RFHDQ�SROOXWLRQ�LV�D�SUREOHP��

&DOLIRUQLD�&RDVWDO

&RPPLVVLRQ�DQG�7KH�2FHDQ

&RQVHUYDQF\��6DYH�2XU�6HDV��

0DWHULDOV�YDU\�IRU�HDFK�OHVVRQ��

2FHDQ�5DFH�6XVWDLQDELOLW\

(GXFDWLRQ�3URJUDP

.��

0DULQH�'HEULV�.HLNL

(GXFDWLRQ�DQG�2XWUHDFK
.��

.��
7KLV�DFWLYLW\�LQFOXGHV�HYHU\WKLQJ�QHHGHG�WR�SHUIRUP�D

FOHDQXS�DW�\RXU�VFKRRO��6WXGHQWV�ZLOO�OHDUQ�DERXW�PDULQH

GHEULV��KRZ�WR�GR�D�FOHDQXS��DQG�GDWD�FROOHFWLRQ��

&DOLIRUQLD�&RDVWDO�&RPPLVVLRQ�

6FKRRO\DUG�&OHDQXSV
$OO�OHVVRQV�SURYLGHG��&OHDQXS

PDWHULDOV�QRW�SURYLGHG��

7KLV�PDQXDO�LV�LQWHQGHG�WR�JXLGH�WKH�GHYHORSPHQW

DQG�LPSOHPHQWDWLRQ�RI�KHDOWK\�]HUR�ZDVWH�OXQFKHV

LQ�VFKRRO��

/HVVRQV�DQG�*XLGH�SURYLGHG��2WKHU

PDWHULDOV�PD\�EH�QHFHVVDU\�

:DVWH�:LVH�6FKRRO�3URJUDP�
+HDOWK\�=HUR�:DVWH

/XQFK�7RRONLW
.��

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�PDMRU�VRXUFHV�RI

PDULQH�GHEULV�DQG�KRZ�ORQJ�WKH\�WDNH�WR

GHJUDGH��'HYHORS�TXHVWLRQV�DQG�K\SRWKHVHV

DERXW�PDULQH�GHEULV�LQ�WKHLU�ORFDO�HQYLURQPHQW��

.���

+XUULFDQH�,VODQG�&HQWHU�IRU

6FLHQFH�DQG�/HDGHUVKLS�

8QGHUVWDQGLQJ�+XPDQ

,PSDFWV��0DULQH�'HEULV

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

https://p2infohouse.org/ref/43/42919.pdf
https://marinedebris.noaa.gov/sites/default/files/NAMEPALearningGuideFinal_508.pdf
https://marinedebris.noaa.gov/sites/default/files/NAMEPALearningGuideFinal_508.pdf
https://marinedebris.noaa.gov/curricula/marine-debris-keiki-education-outreach-program
http://learning.theoceanrace.com/
http://www.coastal.ca.gov/publiced/aab/saveseas.html
http://www.coastal.ca.gov/publiced/aab/saveseas.html
http://learning.theoceanrace.com/
https://marinedebris.noaa.gov/curricula/marine-debris-keiki-education-outreach-program
https://www.coastal.ca.gov/publiced/schoolyard/precleanup.html
https://www.coastal.ca.gov/publiced/schoolyard/precleanup.html
http://www.wasteauthority.wa.gov.au/media/files/wws/Waste_Free_Lunch.pdf
http://www.wasteauthority.wa.gov.au/media/files/wws/Waste_Free_Lunch.pdf
https://static1.squarespace.com/static/523afbaee4b0f0c5f10b6ffe/t/56c749ca3c44d8523fcd2f79/1455901133367/Marine+Debris+Unit.pdf
https://static1.squarespace.com/static/523afbaee4b0f0c5f10b6ffe/t/56c749ca3c44d8523fcd2f79/1455901133367/Marine+Debris+Unit.pdf


7KLV�JXLGH�SURYLGHV�OHVVRQV�YDU\LQJ�E\�DJH��(DFK

OHVVRQ�DOORZV�VWXGHQWV�WR�GHILQH�PDULQH�GHEULV

DQG�ZKHUH�LW�FRPHV�IURP��

1$0(3$��
/HVVRQV�DQG�ZRUNVKHHWV�SURYLGHG�

VRPH�PDWHULDOV�QHHGHG��
$Q�(GXFDWRU
V�*XLGH�WR

0DULQH�'HEULV

12$$�0DULQH�'HEULV�3URJUDP�

8QGHUVWDQGLQJ�0DULQH�'HEULV

$Q�DVVRUWPHQW�RI�DFWLYLWLHV�LQFOXGLQJ

FRORULQJ��SX]]OHV�DQG�EUDLQ�WHDVHUV��
8QGHUVWDQGLQJ�0DULQH

'HEULV�DFWLYLW\�SDFNHW�

12$$�0DULQH�'HEULV

3URJUDP��7DONLQJ�7UDVK�DQG

7DNLQJ�$FWLRQ

$�JXLGH�GHYHORSHG�WR�HGXFDWH�VWXGHQWV�DERXW

PDULQH�GHEULV�DQG�KRZ�WR�SUHYHQW�LW��$�IOH[LEOH

FXUULFXOXP�WKDW�FDQ�EH�DGGHG�LQWR�DQ\�OHVVRQ�

3URYLGHG�SDFNHW

.���

.���

.���

1RUWK�&DUROLQD�&RDVWDO

)HGHUDWLRQ��'LVWDQFH

/HDUQLQJ�/DE�*XLGH

:HEVLWH�ZLWK�D�YDULHW\�RI�DFWLYLWLHV�EDVHG�RQ

YLGHRV�DQG�OHVVRQV�SURYLGHG�E\�WKH�&RDVWDO

)HGHUDWLRQ�DQG�SDUWQHUV�

(DFK�OHVVRQ�UHTXLUHV�WKH�SURYLGHG

ZRUNVKHHW�DQG�FRPSXWHU�WR�ZDWFK

YLGHRV��
.���

(OHPHQWDU\��

0LGGOH

7KH�:DVKHG�$VKRUH�3URMHFW�XVHV�FRPPXQLW\�DUW�FUHDWHG

IURP�PDULQH�GHEULV�WR�UDLVH�DZDUHQHVV�DERXW�SODVWLF

SROOXWLRQ�LQ�RUGHU�WR�VSDUN�FKDQJH��7KHUH�DUH����OHVVRQV�

:DVKHG�$VKRUH

&XUULFXOXP

5HSXUSRVHG��ZDVKHG��LWHPV���*DXJH�ZLUH�

ODUJH�SDSHU�FOLSV��JOXH��DFU\OLF�FDXON�

VFLVVRUV��VW\URIRDP��ZLUH�FXWWHUV��SOLHUV��

��� 6WXGHQWV�ZLOO�OHDUQ�DERXW�UHHI�FRPPXQLWLHV

DQG�KRZ�VSHFLHV�LQWHUDFW�ZLWKLQ�WKHP��

6FLVVRUV��FRORULQJ

PDWHULDOV�

2FHDQ�(YHU�%OXH��

7URSLFDO�5HHIV�

���
6WXGHQWV�SHUIRUP�DQ�H[SHULPHQW�LQ�ZKLFK�WKH\

ZUDS�D�UXEEHU�EDQG�DURXQG�WKHLU�ILQJHUV�DQG�DQG

WU\�WR�GLVHQWDQJOH�WKHPVHOYHV�

$�VPDOO��WR�PHGLXP�VL]HG��WKLQ��UXEEHU

EDQG�IRU�HDFK�VWXGHQW��2QH�FRS\�RI

WKH��$QLPDO�(QWDQJOHPHQW��+DQGRXW

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

$OO�7DQJOHG�8S

6WXGHQWV�GHILQH�DQG�GLVFXVV�PDULQH�GHEULV�

�LPSDFWV��DQG�VRUW�KRXVHKROG�WUDVK�LWHPV��2OGHU

VWXGHQWV�XVH�VWDWLVWLFV�DQG�JUDSKLQJ�

7XUQLQJ�7KH�7LGH�2Q�7UDVK� $�ODUJH�EDJ�RI�DVVRUWHG�WUDVK�LWHPV

�FOHDQ�DQG�VDIH���SURYLGHG�E\�WKH

WHDFKHU��
��� �&RPLQJ�WR�7HUPV�ZLWK�0DULQH

'HEULV�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

https://marinedebris.noaa.gov/educators-guide-marine-debris
https://marinedebris.noaa.gov/educators-guide-marine-debris
https://marinedebris.noaa.gov/sites/default/files/publications-files/MDP_ActivityBook.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/Talking_Trash_and_Taking_Action.pdf
https://www.nccoast.org/distance-learning-lab/
https://en1.0f5.myftpupload.com/curriculum/
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf


���
6WXGHQWV�SHUIRUP�H[SHULPHQWV�WR�H[DPLQH�ZKHWKHU�RU

QRW�WUDVK�FDQ�IORDW��EORZ�DURXQG��RU�ZDVK�DZD\��7KH

HIIHFWV�DUH�GLVFXVVHG�

7XUQLQJ�7KH�7LGH�2Q�7UDVK� �7UDVK�7UDLWV�5HVXOWV��KDQGRXW��3LHFHV�RI

WUDVK�LWHPV��%XFNHW�ILOOHG�ZLWK�ZDWHU��WDEOH

IDQ��FRQWDLQHU���ZDWHULQJ�FDQ
7UDVK�7UDLWV

6WXGHQWV�OLVWHQ�WR�GHVFULSWLRQV�RI�PDULQH�DQLPDOV

DQG�WKHQ�LGHQWLI\�PDULQH�GHEULV�LWHPV�WKDW�FRXOG

KDUP�WKHP�

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

0DULQH�$QLPDOV�DQG�+DUPIXO

'HEULV
���

�
7KLV�HGXFDWRU
V�JXLGH�SURYLGHV�OHVVRQV�LQ�FRPSRVWLQJ

DQG�ZDVWH�UHGXFWLRQ��,W�WHDFKHV�VWXGHQWV�WR�UHGXFH�

UHXVH��UHF\FOH�ZDVWH�

.RNXD�+DZDLL�)RXQGDWLRQ�
/HVVRQV�SURYLGHG��&RPSRVW

PDWHULDOV�QRW�SURYLGHG��
$LQD�:DVWH�5HGXFWLRQ�

&RPSRVW�/HVVRQ

���
6WXGHQWV�PDNH�GHFLVLRQV�DERXW�KRZ�VHYHUHO\�GLIIHUHQW�W\SHV

RI�PDULQH�GHEULV�DIIHFW�DQLPDOV��SHRSOH��YHVVHOV��DQG

KDELWDW��$V�D�FODVV��UHVXOWV�DUH�WRWDOHG�DQG�DQDO\]HG�

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

+RZ�+DUPIXO�,V�0DULQH

'HEULV"

�+RZ�+DUPIXO�,V�,W"��KDQGRXWV�

([DPSOHV�RI�WKH�GLIIHUHQW�W\SHV�RI

GHEULV�WR�EH�GLVFXVVHG�

���
6WXGHQWV�ZLOO�H[SORUH�PDULQH�GHEULV�DQG

VROXWLRQV�WR�SODVWLF�SROOXWLRQ

2FHDQ�(YHU�%OXH�
3ODVWLF�:LWK

3XUSRVH

7UDVK�EDJV��JORYHV��SDSHU��ZULWLQJ

XWHQVLO��JOXH��FRORUHG�SHQFLOV�

VPDUWSKRQH��RSWLRQDO�

7KLV�OHVVRQ�LV�GHVLJQHG�WR�LQFUHDVH�VWXGHQWV�

DZDUHQHVV�RI�WKH�ZDVWH�WKH\�DQG�WKHLU�IDPLO\

SURGXFH��

7XUQLQJ�7KH�7LGH�2Q�7UDVK�
�:DVWH�,QYHQWRU\�/RJ��KDQGRXW��1RWH�

6WXGHQWV�PD\�QHHG�H[WUD�SDSHU�WR

FRPSOHWH�WKH�ORJ��
���

:DVWH�,QYHQWRU\

�$QLPDO�7DOHV��KDQGRXW��SK\VLFDO

H[DPSOHV�RI�PDULQH�GHEULV�W\SHV�

6WXGHQWV�OLVWHQ�WR�GHVFULSWLRQV�RI�PDULQH

DQLPDOV�DQG�WKHQ�LGHQWLI\�PDULQH�GHEULV�LWHPV

WKDW�FRXOG�KDUP�WKHP�

7XUQLQJ�7KH�7LGH�2Q�7UDVK�
0DULQH�$QLPDOV�DQG

+DUPIXO�'HEULV
���

�$QLPDO�7DOHV��KDQGRXW��SK\VLFDO

H[DPSOHV�RI�PDULQH�GHEULV�W\SHV�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

���
9LUWXDOO\�FRQGXFW�D�VHD�WXUWOH�QHFURSV\��RU�DQLPDO

GLVVHFWLRQ��WR�VHH�WKH�LPSDFWV�RI�PDULQH�GHEULV�DQG

OHDUQ�KRZ�\RX�FDQ�KHOS�

81&:�0DULQH4XHVW�

�7XUWOH�7UDVK�&ROOHFWRUV

,QWHUDFWLYH�9LGHR

3URMHFWHG�YLGHR��SULQWHG�GDWD�VKHHWV

RU�IOLS�ERRNV�

https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://uncw.edu/marinequest/grantsprojects/ttc/interactiveprogramvideo.html
https://uncw.edu/marinequest/grantsprojects/ttc/interactiveprogramvideo.html


&RQWDLQV�ILYH�PRGXOHV��DOORZLQJ�VWXGHQWV�WR�H[SORUH

DQG�GLVFRYHU�LVVXHV�VXUURXQGLQJ�PDULQH�GHEULV�DQG

XWLOL]H�D�PL[WXUH�RI�DFWLYLWLHV��H[LVWLQJ�UHVHDUFK

SURWRFROV�DQG�HGXFDWLRQ�UHVRXUFHV�PRGLILHG�IRU

HOHPHQWDU\�HGXFDWLRQ��

'XNH�8QLYHUVLW\�0DULQH�/DE�

0DULQH�'HEULV�&XUULFXOXP���

���
%ULQJ�WKH�EHDFK�LQWR�WKH�FODVVURRP�IRU

WKLV�DFWLYLW\�WR�DOORZ�VWXGHQWV�WR�H[SORUH

WKH�GHILQLWLRQ�RI�PDULQH�GHEULV

2UHJRQ�6WDWH�

%HDFK�%R[HV

6KRHER[�VL]HG�FRQWDLQHUV��JORYHV��WUD\V

RU�SODWHV��WZHH]HUV�DQG�PDJQLI\LQJ�OHQV

DQG�PDWHULDOV�IRU�EHDFK�ER[�

:RUNVKHHW��SURYLGHG���3HQFLOV�

FOLSERDUGV�DQG�JDUEDJH�DEJV

$ODVND�6HDV�DQG

:DWHUVKHGV��

+XPDQ�,PSDFW�6XUYH\

6WXGHQWV�FDQ�H[SORUH�D�EHDFK�RU�ULYHU�EDQN�DQG

DVVHVV�KRZ�KXPDQV�LPSDFW�WKH�DUHD�YLD�WUDVK

6WXGHQWV�XVH�D�VDPSOLQJ�SURWRFRO�WR�FROOHFW�

VRUW�DQG�TXDQWLI\�PDULQH�GHEULV�

��PHWHU�E\���PHWHU�VTXDUH�RU�URSH���

JDOORQ�EXFNHW��VLHYH��VKRYHO��GDWD�VKHHW�

VDPSOH�EDJV�RU�MDUV��VFDOHV
���

3ODVWLF�%HDFK�3URMHFW�

4XDQWLI\LQJ�0DULQH�'HEULV

7HDFK�HPSDWK\�IRU�ZLOGOLIH�E\�VLPXODWLQJ�DQ

DQLPDO
V�HQWDQJOHPHQW�LQ�SODVWLF�OLWWHU�

2QH�ODUJH�UXEEHU�EDQG

IRU�HDFK�FKLOG�

1&�6WDWH�

*HWWLQJ�2XW�RI�D�%LQG���

([SDQG�OLWWHU�YRFDEXODU\�E\�VROYLQJ�D

FURVVZRUG�SX]]OH�

&URVVZRUG�SURYLGHG�

3HQFLOV�QHHGHG�
/LWWHU�/HWWHUV

&URVVZRUG�3X]]OH
���

1&�6WDWH�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�DQG�0RGXOH�

���

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

7KLV�DFWLYLW\�ZLOO�XVH�D�PDULQH�GHEULV�GHFRPSRVLQJ

WLPHOLQH�DQG�KRXVHKROG�LWHPV�WR�SUHGLFW�KRZ�ORQJ

WKH�SURGXFWV�WDNH�WR�GHFD\��

0DULQH�GHEULV�WLPHOLQH��SURYLGHG��

H[DPSOHV�RI�PDULQH�GHEULV�PDWHULDOV��
����

1-�6HD�*UDQW��0DULQH�'HEULV

7LPHOLQH��+RZ�ORQJ�GRHV�WUDVK

ODVW"

https://sites.duke.edu/communityscience/files/2020/06/DUML-Marine-Debris-Curriculum2020.pdf
https://uncw.edu/marinequest/documents/program%20activities%20guide_final.pdf
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https://oregoncoaststem.oregonstate.edu/sites/oregoncoaststem.oregonstate.edu/files/MD/5gyres-plastic-beach-project.pdf
https://ncseagrant.ncsu.edu/ncseagrant_docs/products/1990s/ripples.pdf
https://ncseagrant.ncsu.edu/ncseagrant_docs/products/1990s/ripples.pdf
https://ncseagrant.ncsu.edu/ncseagrant_docs/products/1990s/ripples.pdf
http://njseagrant.org/wp-content/uploads/2018/02/MarineDebris.pdf


���
8VH�FKDUDGHV�WR�LQFUHDVH

DZDUHQHVV�RI�SODVWLFV�LQ�GDLO\�OLIH�:KR
V�:KR�LQ�3ODVWLF"

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�
1&�6WDWH�

��� 3DSHU��SHQFLOV��FRORUHG�SHQFLOV��UXOHUV�

JUDSK�SDSHU�RU�IDFVLPLOH��SURWUDFWRUV�

1&�6WDWH��

/LWWHU�%DU
$QDO\]H�GDWD�IURP�D�VKRUHOLQH�OLWWHU

FROOHFWLRQ�E\�PDNLQJ�EDU�JUDSKV�

%UHDNLQJ�WKH�/LWWHU�&RGH

8VH�WKH�JULG�WR�PDWFK�WKH�QXPEHU�OHWWHU�FOXHV

DQG�GLVFRYHU�WKH�KLGGHQ�PHVVDJH��
'RQ
�W�WHDFK

\RXU�WUDVK�WR�VZLP�
���

3HQFLOV��FUD\RQV��RU�FRORUHG

SHQV��RSWLRQDO��

1&�6WDWH�

5HFRJQL]H�WKH�GDQJHU�ZDWHUZD\�OLWWHU�SRVHV�WR

ZLOGOLIH�E\�PDWFKLQJ�OLWWHU�WR�WKH�DQLPDOV�LW

WKUHDWHQV�
3HQFLOV���

1&�6WDWH��

/LWWHU�WR�&ULWWHU

$FFHSW�UHVSRQVLELOLW\�IRU�WKH�FDUH�DQG

FOHDQOLQHVV�RI�D�SDUWLFXODU�VWUHDP��EHDFK�

RU�ERDWLQJ�DFFHVV�DUHD�

7UDVK�EDJV��HQWKXVLDVP�

DQG�JRRG�DWWLWXGHV��

1&�6WDWH��

/LWWHU�2USKDQ�(GG\���

��� 7KH�(DUO\�%LUG�*HWV�7KH���

3ODVWLF"

7UD\V�VKRHER[HV���SODVWLF�UHVLQ�SHOOHWV�

SDFNLQJ�SHOOHWV�RU�IRDP�SLHFHV��ELUG

VHHG��D�VSRRQ�DQG�D�FXS�SHU�FKLOG�

6HH�KRZ�DQLPDOV�FDQ�PLVWDNH�SODVWLF

IRU�IRRG�

1&�6WDWH�

���
2EMHFWLYH�LV�WR�XQGHUVWDQG�WKH�GDQJHU�RI�VL[�

SDFN�ULQJV�WR�ZLOGOLIH�E\�GHPRQVWUDWLQJ�WKHLU

VWUHQJWK�DQG�GXUDELOLW\�
:LOGOLIH�7XJ�RI�:DU

1HZ�VL[�SDFN�ULQJV��WZR

ORQJ�SLHFHV�RI�URSH�

1&�6WDWH�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

���
1&�6WDWH�

+LGGHQ�7UDVK

'UDZLQJ�DQG�GDWD�FDUG�SURYLGHG�

3DFNDJHV�RI�FUD\RQV�RU�FRORUHG

PDUNHUV�QHHGHG�

'HYHORS�GDWD�FROOHFWLRQ�VNLOOV�DQG�WR�LGHQWLI\

DQG�FODVVLI\�KLGGHQ�OLWWHU�LQ�WKH�GUDZLQJ��
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https://ncseagrant.ncsu.edu/ncseagrant_docs/products/1990s/ripples.pdf
https://ncseagrant.ncsu.edu/ncseagrant_docs/products/1990s/ripples.pdf


��� 6WXGHQWV�ZLOO�OHDUQ�DERXW�OLWWHU�DQG�PDULQH�GHEULV�

DQG�KRZ�LW�FDQ�SHUVLVW�LQ�WKH�HQYLURQPHQW�

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ�
0DULQH�'HEULV�7LPHOLQH

5RSH��VWULQJ��RU�D�ZKLWHERDUG�����PDULQH

GHEULV�WLPH�WDJV��OLVWHG������FRPPRQ

VWUHHW�OLWWHU�LWHPV��RU�SLFWXUHV��

���
6WXGHQWV�ZLOO�OHDUQ�DERXW�OLWWHU�DQG�PDULQH

GHEULV��LWV�VRXUFHV�DQG�LPSDFWV��DQG�ZKDW�WKH\

FDQ�GR�WR�KHOS�

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ��/LWWHU�DQG

'HEULV�LQ�2XU�8UEDQ�:DWHUZD\V�

/HVVRQ��4XL]�DQG

$QVZHUV

���
6WXGHQWV�ZLOO�OHDUQ�KRZ�SURSHU�ZDVWH�GLVSRVDO

PHWKRGV�DQG�UHF\FOLQJ�FDQ�KHOS�SUHYHQW�WUDVK�DQG

OLWWHU�IURP�EHFRPLQJ�PDULQH�GHEULV�

7UDVK�DQG�5HF\FOLQJ�/RJ

KDQGRXW

0DULQH�'HEULV��7KH�8UEDQ�

&RDVWDO�&RQQHFWLRQ��7UDVK�DQG

5HF\FOLQJ�/RJ

([WHQVLRQ�RI�5HHI�&RPPXQLWLHV�OHVVRQ�

6WXGHQWV�ZLOO�OHDUQ�DERXW�FRUDO�ELRORJ\�

DQLPDO�UHODWLRQVKLSV�DQG�FOLPDWH�FKDQJH��

2FHDQ�(YHU�%OXH�
:ULWLQJ�DQG�FRORULQJ�XWHQVLOV��VFLVVRUV�

VHYHUDO�PHGLXP�VL]HG�REMHFWV��EDOOV��WR\V�

ERRN�HWF���DQG�VPDOO�REMHFWV��OHJRV���
���

&RUDO�%OHDFKLQJ

���
6WXGHQWV�ZLOO�GHILQH�PDULQH�GHEULV�DQG�OHDUQ�WKH

FRPPRQ�W\SHV�DQG�DPRXQWV�RI�PDULQH�GHEULV�

DQG�VROXWLRQV�

3URMHFW�2FHDQRJUDSK\� $FWLYLW\�VKHHW�LV�SURYLGHG��1HHGHG�

UXEEHUEDQGV��DUW�VXSSOLHV�IRU�SRVWHUV�

PDWHULDOV�IRU�FOHDQXS�
0DULQH�'HEULV��$�OHVVRQ�LQ

FRQVHUYLQJ�WKH�HFRV\VWHP

6WXGHQWV�OHDUQ�DERXW�WKH�GDQJHUV�RI�HQWDQJOHPHQW

WR�PDULQH�RUJDQLVPV�E\�WHVWLQJ�KRZ�PXFK�ZHLJKW�LW

WDNHV�WR�EUHDN�GLIIHUHQW�PDWHULDOV��

��EXFNHW����OXJJDJH�VFDOH����6�KRRN���

SRXQG�ZHLJKWV����SDFN�ULQJ��SODVWLF

EDJ��ILVKLQJ�OLQH��QHWWHG�SURGXFH�EDJ
���

0DULQH4XHVW��

([WUHPHV�RI�(QWDQJOHPHQW�

7KLV�PRGXOH�GLVFXVVHV�ZKDW�JKRVW�ILVKLQJ

LV��KRZ�JHDU�JHWV�ORVW��DQG�KRZ�LW�FDQ

LPSDFW�HFRV\VWHPV��HVSHFLDOO\�ZKDOHV��

)LVKLQJ�WRRO�FDUGV��SLFWXUHV�WR

DFFRPSDQ\�LQIRUPDWLRQ��SRZHUSRLQW��

VDPSOH�JLOOQHW��UXEEHU�EDQGV

0DULQH4XHVW��

:KDW�LV�D�JKRVW�QHW"���

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

/HDUQ�KRZ�PDULQH�GHEULV�KDV�QR�LQWHUQDWLRQDO�ERXQGDULHV�

6WXGHQWV�ZLOO�GHYHORS�PDS�VNLOOV�E\�ORFDWLQJ�YDULRXV�QDWLRQV

RQ�D�JOREH�RU�PDS��DQG�E\�LGHQWLI\LQJ�YDULRXV�RFHDQV��

7XUQLQJ�7KH�7LGH�2Q�7UDVK�
$�ZRUOG�PDS�JOREH��%DJ�ZLWK�SLHFHV

RI�SDSHU�ZLWK�WKH�QDPH�RI�D�FRXQWU\

RQ�LW�
��� 1DWLRQV�DQG�1HLJKERUV

https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://brownfields-toolbox.org/download/office_of_water/Marine%20Debris-The%20Urban-Coastal%20Connection%20Lesson%20Plan.pdf
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https://brownfields-toolbox.org/download/office_of_water/Marine%20Debris-The%20Urban-Coastal%20Connection%20Lesson%20Plan.pdf
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https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://a3a9b480-8c0f-4233-ad89-c8b829103685.filesusr.com/ugd/9d9bc8_b335d53e21a84222bf0d2807c8e47bac.pdf
https://www.marine.usf.edu/pjocean/packets/f99/f99u1le1.pdf
https://www.marine.usf.edu/pjocean/packets/f99/f99u1le1.pdf
https://uncw.edu/marinequest/documents/program%20activities%20guide_final.pdf
https://uncw.edu/marinequest/documents/program%20activities%20guide_final.pdf
https://p2infohouse.org/ref/43/42919.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf
https://marinedebris.noaa.gov/sites/default/files/publications-files/2015_TurningTideonTrash_HiRes_Final.pdf


���
6WXGHQWV�ZLOO�OHDUQ�KRZ�RFHDQ�J\UHV�IRUP��DQG

KRZ�WKH\�FRQFHQWUDWH�PDULQH�GHEULV��

���

0DULQH4XHVW�

%LRPDJQLILFDWLRQ�RI�3ODVWLF

3LHFHV�LQ�0DULQH�)RRG�&KDLQ

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�FRQFHSW�RI

ELRPDJQLILFDWLRQ��DQG�KRZ�SODVWLF�FRQFHQWUDWHV

LQ�PDULQH�RUJDQLVPV�PRYLQJ�XS�WKH�IRRG�FKDLQ�

*OREH��VWXIIHG�ULJKW�ZKDOH�WR\�

ODPLQDWHG�JDPH�FDUGV��SURYLGHG��

SLFWXUHV�RI�YDULRXV�PLJUDWRU\�VSHFLHV

���

0DULQH4XHVW��2FHDQ�*\UHV

DQG�0DULQH�'HEULV�&ROOHFWLRQ

��PDJQHWLF�VWLU�SODWHV����SODVWLF�ELQV���

PDJQHWLF�VWLU�EDUV��UXEEHU�GXFNV�

FRQIHWWL��EODQ�PDS��LQIODWDEOH�JOREH

0DULQH4XHVW�

3DVVLQJ�7KURXJK�WKH�3HULORXV

3ODVWLF�2FHDQ

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�KD]DUGV�RI�PDULQH

GHEULV�RQ�PLJUDWRU\�PDULQH�SRSXODWLRQV�E\

FRPSOHWLQJ�WKLV�IXQ�VLPXODWLRQ�JDPH�

3ODVWLF�EHDGV��]LSORFN�EDJV��SKRWRV�RI

PDULQH�RUJDQLVPV��SURYLGHG���ZD[

SHQFLOV��GDWD�VKHHWV��FDOFXODWRUV

6WXGHQWV�SHUIRUP�DQ�H[SHULPHQW�WR�OHDUQ�KRZ

GLIIHUHQW�W\SHV�RI�GHEULV�GHJUDGH�DQG�KRZ

ZHDWKHU�DQG�VXQOLJKW�DIIHFW�WKDW�UDWH��

7UDVK�LWHPV����7ZR�ODUJH��VKDOORZ��FRQWDLQHUV���QHWWLQJ�RU

VFUHHQLQJ���URSH�RU�VWULQJ���RXWGRRU�WKHUPRPHWHU��

QHZVSDSHU����'HJUDGDWLRQ�'DWD���2XWVLGH��KDQGRXWV���

��'HJUDGDWLRQ�'DWD���,QVLGH��KDQGRXWV

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

$�'HJUDGLQJ�([SHULHQFH
���

���
6WXGHQWV�ZLOO�REVHUYH�DQG�UHFRUG�OLWWHU�WKH\�VHH

LQ�WKHLU�QHLJKERUKRRG��PDNH�SUHGLFWLRQV�RQ�KRZ

WKH�LWHPV�PLJKW�PDNH�WKHLU�ZD\�WR�WKH�RFHDQ��

7XUQLQJ�7KH�7LGH�2Q�7UDVK�

6RXUFHV�RI�0DULQH�'HEULV��)URP

6WUHHW�WR�6XUI��)URP�+DQG�WR�6DQG

�'DWD�&ROOHFWLRQ�)RUP�/LWWHU�LQ�2XU

1HLJKERUKRRG��KDQGRXW����7RS�7HQ��0RVW

)UHTXHQWO\�&ROOHFWHG�0DULQH�'HEULV�,WHPV�KDQGRXW

���
'LVFRYHU�ZKDW�FDXVHV�KXJH�TXDQWLWLHV�RI

JDUEDJH�WR�HQG�XS�RQ�WKH�PRVW�UHPRWH�LVODQGV�LQ

WKH�ZRUOG�DQG�KRZ�WKLV�JDUEDJH�DIIHFWV�ZLOGOLIH��

3%6�
$OO�PDWHULDOV�RQOLQH�'HEULV�'LOHPPDV

����
6WXGHQWV�ZLOO�ZDWFK�D�GRFXPHQWDU\��7KH�6WRU\�RI

3ODVWLF��DQG�D�YLUWXDO�ZHELQDU�VHULHV�ZKHUH�WKH\

FDQ�OHDUQ�DERXW�WKH�KLVWRU\�DQG�PDNLQJ�RI�SODVWLF��

$OJDOLWD�
7KH�6WRU\�RI�3ODVWLF� $OO�PDWHULDOV�SURYLGHG�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

���
0DULQH4XHVW��

:KDW�LV�0DULQH�'HEULV"
/DUJH�FRPPXQLW\�FDQYDV�GURSFORWK�

PXOWLSOH�SLHFHV�RI�FOHDQHG�WUDVK�

$Q�LQWURGXFWLRQ�WR�PDULQH�GHEULV��6WXGHQWV�ZLOO

OHDUQ�KRZ�PDULQH�GHEULV�JHWV�LQWR�WKH�RFHDQ�DQG

LPSDFWV�ZLOGOLIH��
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http://www-tc.pbs.org/kqed/oceanadventures/educators/pdf/Debris-Dilemmas.pdf
https://algalita.org/educators/
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����
+HOS�VWXGHQWV�XQGHUVWDQG�UHDO�ZRUOG�PDWK�DQG

GLVFXVV�KRZ�WKH\�FDQ�UHODWH�WR�

RFHDQ�FRQVHUYDWLRQ�LVVXHV��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

0DWK�DQG�&RPSXWDWLRQDO

&KDOOHQJHV�

6WXGHQWV�FDQ�OHDUQ�KRZ�WR�DQDO\]H�GDWD�DQG

DQVZHU�TXHVWLRQV�ZKLOH�OHDUQLQJ�DERXW�KXPDQ

LPSDFWV�RQ�WKH�RFHDQ��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

���� $QDO\]LQJ�DQG

�,QWHUSUHWLQJ�'DWD�

����
6WXGHQWV�DFW�DV�SROLF\PDNHUV�DQG

VWDNHKROGHUV�DQG�FDQ�SUDFWLFH�DUJXLQJ�IURP

HYLGHQFH�LQ�WKLV�DFWLYLW\��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

$UJXLQJ�WKH�(YLGHQFH

����
,GHDV�IRU�GHVLJQ�FKDOOHQJHV�\RX�FDQ�HQJDJH

\RXU�VWXGHQWV�LQ�DIWHU�ZDWFKLQJ�VRPH�RI�WKH

YLGHRV�LQ�WKLV�VHULHV�WR�NHHS�RFHDQV�KHDOWK\�

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

'HVLJQLQJ�6ROXWLRQV

8SF\FOLQJ�PDWHULDOV��SODVWLF

ERWWOHV��ZUDSSHUV�HWF���

6WXGHQWV�FDQ�XVH�WKLV�RSSRUWXQLW\�WR�H[SORUH

GLIIHUHQW�ZD\V�RI�WKLQNLQJ�DERXW�VFLHQFH�FRQWHQW�

6WXGHQWV�ZLOO�UHIOHFW�DIWHU�HDFK�YLGHR���

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

6FLHQFH�1RWHERRN�5HIOHFWLRQV

ZLWK�&URVVFXWWLQJ�&RQFHSWV

����

6WXGHQWV�DQDO\]H�WKH�2FHDQ�&RQVHUYDQF\�V

,QWHUQDWLRQDO�&RDVWDO�&OHDQXS�GDWD��

12$$��1$0(3$���

$Q�(GXFDWRU
V�*XLGH�WR

0DULQH�'HEULV

3UHVHQWDWLRQ��DYDLODEOH�RQ�1$0(3$�ZHEVLWH��

3ULQWRXWV�RI�7KH�2FHDQ�7UDVK�,QGH[��*OREDO�DQG

86�PDSV��&DOFXODWRU��*UDSK�SDSHU��3URMHFWRU
���

���
6HDOLQJ�MDUV��ZDWHU��VRDS�ZLWK

PLFUREHDGV��VRDS�ZLWK�QDWXUDO

H[IROLDWRUV��VLQN��FRIIHH�ILOWHUV��EXFNHW�

6HD�*UDQW�2UHJRQ�6WDWH��%DJV�

%RWWOHV��DQG�%HDGV��6RXUFHV�RI

0LFURSODVWLFV

$Q�DFWLYLW\�WKDW�DOORZV�VWXGHQWV�WR�GHILQH�PDULQH

GHEULV�DQG�PLFURSODVWLFV�ZKLOH�LGHQWLI\LQJ

VRXUFHV�RI�PLFURSODVWLFV

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

0DWHULDOV�YDU\�GHSHQGLQJ

RQ��OHVVRQ�

$FWLYLW\ 'HVFULSWLRQ*UDGHV� 0DWHULDOV

%\�FDUU\LQJ�RXW�DQ�LQYHVWLJDWLRQ��VWXGHQWV�FROOHFW

GDWD�DQG�HYLGHQFH�WKDW�FDQ�KHOS�WKHP�EHWWHU

XQGHUVWDQG�RFHDQ�LVVXHV�DQG�DGGUHVVLQJ�WKHP��

0DWHULDOV�LQFOXGHG��VRPH

PDWHULDOV�QHHGHG�IRU�FOHDQXS��

&DOLIRUQLD�$FDGHP\�IRU�6FLHQFH�

&DUU\LQJ�2XW�,QYHVWLJDWLRQV����
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