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PDLO�DWWDFKPHQW��SUHIHUUHG��RU�GLVNHWWH�LQ�0LFURVRIW�:RUG�
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RWKHU�SLFWXUHV�VKRXOG�EH�LQFOXGHG�LQ�WKH�GRFXPHQW�LQ�OLQH�
ZLWK� WKH� WH[W� �QRW� DV� IORDWLQJ� REMHFWV��� 6FDQQDEOH� SKRWRV�
DUH�DFFHSWDEOH�DQG�VKRXOG�EH�ODUJH�JORVV\�SULQWV�PDLOHG�WR�
WKH� HGLWRU� RU� PLQLPXP� ���� GSL� WLII� ILOHV� HPDLOHG� WR� WKH�
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UHTXLUHG���
� 0DQXVFULSWV� VKRXOG� IROORZ� $3$� VW\OH� JXLGHOLQHV�
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\HDUERRN� �SS�� ���±������ 5HVWRQ�� 9$�� 1DWLRQDO�
&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV��

*HQHUDO�DUWLFOHV�DQG�WHDFKHU�DFWLYLWLHV�DUH�ZHOFRPH��DV�DUH�
WKH�IROORZLQJ�VSHFLDO�FDWHJRULHV�RI�DUWLFOHV��

•� $�7HDFKHU¶V�6WRU\��
•� +LVWRU\�&RUQHU���
•� 7HDFKLQJ�ZLWK�7HFKQRORJ\��
•� ,W¶V�(OHPHQWDU\��
•� 0DWK�LQ�WKH�0LGGOH��DQG�
•� $OJHEUD�IRU�(YHU\RQH��

�
Editorial Board 

Editors 
'HERUDK�&URFNHU��$SSDODFKLDQ�6WDWH�8QLYHUVLW\��
+ROO\�+LUVW��$SSDODFKLDQ�6WDWH�8QLYHUVLW\�

Board Members 
$QLWD�.LWFKHQV��$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
-LOO�7KRPOH\��$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
3DPHOD�6FKUDP��$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
6RORPRQ�:LOOLV��&OHYHODQG�&RPPXQLW\�&ROOHJH�
Mathematical Wanderings 
:HQG\�5LFK��$VKHERUR�&LW\�6FKRROV�

Problems To Ponder  
+ROO\�+LUVW��$SSDODFKLDQ�6WDWH�8QLYHUVLW\ 

Women and Minorities  
6DUDK�*UHHQZDOG��$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
 

About the Cover 
7KH�IHDWXUHG�ORJR�LV�WKH�FXUUHQW�\HDU¶V�ZLQQLQJ�ORJR�IURP�
WKH�1&&70�/RJR�&RQWHVW��HQWUDQWV�DUH�.����VWXGHQWV��
 

Copyright 
(GXFDWRUV� DUH� JUDQWHG� JHQHUDO� SHUPLVVLRQ� WR� SKRWR�FRS\�
PDWHULDO� IURP� 7KH� &HQWURLG� IRU� QRQFRPPHUFLDO� LQVWUXF�
WLRQDO�DQG�VFKRODUO\�XVH��&RQWDFW�WKH�DXWKRU�V��FRQFHUQLQJ�
RWKHU�FRS\LQJ��
 

Contact Information 
$GGUHVV�DOO�FRUUHVSRQGHQFH�DQG�VXEPLVVLRQV�WR��

7KH�&HQWURLG�
F�R�'U��'HERUDK�&URFNHU��(GLWRU�
'HSDUWPHQW�RI�0DWKHPDWLFDO�6FLHQFHV�
$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
%RRQH��1&������ 

or send email to <CrockerDA@appstate.edu>. Please 

include a return email address with all correspondence. 

 

An advertisement in The Centroid does not constitute 

endorsement by NCCTM, and the opinions expressed or 

implied in this publication are not official positions of 

NCCTM unless explicitly noted. 



The Centroid 
�
�
2)),&,$/�-2851$/�2)�7+(�1257+�&$52/,1$�&281&,/�2)�7($&+(56�2)�0$7+(0$7,&6�
92/80(�����180%(5�����635,1*������

 
 

Articles 
�
� �� 0DWK�LQ�WKH�0LGGOH�

*HQGHU�'LIIHUHQFHV�LQ�$WWLWXGHV�	�3HUFHSWLRQV�RI�0LGGOH�*UDGHV�0DWKHPDWLFV�6WXGHQWV��
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Spring Leadership Seminar 
�)ULGD\��0DUFK���������������������
�0DUULRWW�*UHHQVERUR�$LUSRUW�
�
7KHPH�� ³*LIWV� IURP� WKH� &RPPRQ� &RUH� 6WDWH� 6WDQGDUGV� IRU� *UDGHV� .����� 0HDQLQJIXO� 7DVNV�� 5LJRU�� DQG�
0DWKHPDWLFDO�3UDFWLFHV´�
�
:H�DUH�IRUWXQDWH�WR�KDYH�IRXU�RI�WKH�DXWKRUV�RI�WKH�ERRNV��³1&60�*UHDW�7DVNV�IRU�0DWKHPDWLFV��*UDGHV�.��´�
DQG�³1&60�*UHDW�7DVNV�IRU�0DWKHPDWLFV��*UDGHV�����´�DV�.H\QRWHV�IRU�WKH�6SULQJ�/HDGHUVKLS�6HPLQDU���
�

x� .LW�1RUULV��(����3/&�&RQVXOWLQJ�*URXS��%RVWRQ��0$�
x� 'DYLG�.��3XJDOHH��&HQWHU�IRU�67(0�(GXFDWLRQ�8QLYHUVLW\�RI�1RUWK�&DUROLQD�DW�&KDUORWWH��&KDUORWWH��1&�
x� &RQQLH�6FKURFN��(PSRULD�6WDWH�8QLYHUVLW\��(PSRULD��.6�
x� 5LFKDUG�6HLW]��+HOHQD�+LJK�6FKRRO��+HOHQD��07�

�
7KH� UHJLVWUDWLRQ� IHH� LV� ���� IRU� 1&&70�0HPEHUV� DQG� ���� IRU� 1RQ�PHPEHUV�� )RU� PRUH� LQIRUPDWLRQ� DQG� WR�
UHJLVWHU���KWWS���ZZZ�QFFWP�RUJ��
�

 

NCCTM 2014 Conference – Oct 30-31 
.RXU\�&RQYHQWLRQ�&HQWHU��*UHHQVERUR�
3URSRVDO�6XEPLVVLRQ�LV�2SHQ�
�
6WDUW� PDNLQJ� SODQV� WR� DWWHQG� WKH� )DOO� /HDGHUVKLS� 6HPLQDU� RQ� 2FWREHU� ���� ����� DQG� WKH� ��WK� $QQXDO� 6WDWH�
0DWKHPDWLFV� &RQIHUHQFH� RQ� 2FWREHU� ������� ����� DW� .RXU\� &RQYHQWLRQ� &HQWHU� LQ� *UHHQVERUR�� 6SHDNHU�
SURSRVDOV�DUH�QRZ�EHLQJ�DFFHSWHG� IRU� WKH�&RQIHUHQFH�DW��KWWS���WLQ\XUO�FRP�1&&70������:DWFK� WKH�ZHE�VLWH�
GXULQJ�WKH�VXPPHU�IRU�PRUH�LQIRUPDWLRQ�RQ�WKH�)DOO�/HDGHUVKLS�6HPLQDU�DQG�WKH���WK�$QQXDO�6WDWH�0DWKHPDWLFV�
&RQIHUHQFH���
� ,QIRUPDWLRQ� IRU� H[KLELWRUV� DQG� RQ� VSRQVRUVKLSV� ZLOO� EH� DYDLODEOH� RQ� WKH� 1&&70� ZHE� VLWH�
�KWWS���ZZZ�QFFWP�RUJ�H[KLELWRUBLQIR�FIP!� RU� E\� FRQWDFWLQJ� .D\� 6ZRIIRUG�� &RQIHUHQFH� DQG� ([KLELW�
&RRUGLQDWRU�DW�QFFWP#FRQIHUHQFHUHVRXUFHVQF�FRP�

�
 

2013 NCCTM Conference 
7KDQNV�WR�$OO�:KR�3DUWLFLSDWHG��
�
7KH�1RUWK� &DUROLQD� &RXQFLO� RI� 7HDFKHUV� RI�0DWKHPDWLFV� ��UG�$QQXDO� 6WDWH�0DWKHPDWLFV� &RQIHUHQFH�ZDV� D�
VXFFHVV��:H�ZDQW� WR� WKDQN� HYHU\RQH�ZKR� DWWHQGHG�� SDUWLFLSDWHG� DQG�RU� YROXQWHHUHG� IRU� KHOSLQJ� WR�PDNH� LW� D�
ZRQGHUIXO�H[SHULHQFH��
� 7KH�IROORZLQJ�H[KLELWRUV�SURYLGHG�VSRQVRUVKLS��

x� 0F*UDZ�+LOO�DV�D�%HQHIDFWRU��IRU�QHFN�ZDOOHWV�DQG�VSRQVRUVKLS�RI�'RXJ�&OHPHQWV�
x� +RXJKWRQ�0LIIOLQ�DV�D�)ULHQG��IRU�WKHLU�JHQHURXV�FRQWULEXWLRQ�WR�RXU������FRQIHUHQFH�
x� 3HDUVRQ�IRU�WUDYHO�IRU�7HUXQL�/DPEHUJ��

�
1&&70� ZRXOG� OLNH� WR� WKDQN� DOO� RI� RXU� ����� ([KLELWRUV� IRU� WKHLU� FRQWLQXHG� VXSSRUW� RI� RXU� $QQXDO� 6WDWH�
0DWKHPDWLFV�&RQIHUHQFH��7KDQNV�WR�DOO�ZKR�FRQWULEXWHG�GRRU�SUL]HV�DV�ZHOO���
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�
6WDWH�3UHVLGHQW�'HEELH�&URFNHU�
FURFNHUGD#DSSVWDWH�HGX�
�
,�KRSH�HYHU\RQH�LV�KDYLQJ�D�JUHDW������VR�IDU��,�NQRZ�LW�KDV�EHHQ�EXV\��7KH�HOHFWLRQV�IRU�6WDWH�DQG�5HJLRQDO�
3UHVLGHQWV� DUH� LQ� SURJUHVV��/RJ� LQ� DW� KWWS���ZZZ�QFFWP�RUJ� WR� FDVW� \RXU� YRWH��&KRRVH� WKH� OHDGHUVKLS� IRU� \RXU�
UHJLRQ�DQG�WKH�VWDWH��7KH�1RUWK�&DUROLQD�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�VSRQVRUV�QXPHURXV�RSSRUWXQLWLHV�
IRU�PHPEHUV�DQG�VWXGHQWV�LQ�WKH�VSULQJ�HDFK�\HDU���
� 3OHDVH�SODQ�WR�DWWHQG�WKH�6SULQJ�/HDGHUVKLS�6HPLQDU�RQ�)ULGD\��0DUFK�����������,W�ZLOO�EH�KHOG�DW�WKH�
0DUULRWW�*UHHQVERUR�$LUSRUW��:H�DUH�IRUWXQDWH�WR�KDYH�DV�.H\QRWH�VSHDNHUV�IRXU�RI�WKH�DXWKRUV�RI�WKH�³1&60�
*UHDW�7DVNV�IRU�0DWKHPDWLFV´�ERRNV��RQH�ERRN�LV�*UDGHV�.���DQG�WKH�RWKHU�LV�*UDGHV��������7KH�DXWKRUV�DUH�.LW�
1RUULV��'DYLG�.��3XJDOHH��&RQQLH�6FKURFN��DQG�5LFKDUG�6HLW]��7KH� WKHPH�IRU� WKH�6HPLQDU� LV��³*LIWV� IURP�WKH�
&RPPRQ�&RUH�6WDWH�6WDQGDUGV� IRU�*UDGHV�.�����0HDQLQJIXO�7DVNV��5LJRU�� DQG�0DWKHPDWLFDO�3UDFWLFHV�´�7KH�
IRXU�DXWKRUV�ZLOO�IDFLOLWDWH�WKH�PRUQLQJ�VHVVLRQ��7KHUH�ZLOO�EH�WZR�VHWV�RI�EUHDNRXW�VHVVLRQV�LQ�WKH�DIWHUQRRQ��E\�
JUDGH�EDQG��7KH�.H\QRWH�VSHDNHUV�ZLOO�IDFLOLWDWH�RQH�VHW�RI�EUHDNRXW�VHVVLRQV�DQG�UHSUHVHQWDWLYHV�IURP�WKH�1RUWK�
&DUROLQD�'HSDUWPHQW�RI�3XEOLF�,QVWUXFWLRQ�ZLOO�IDFLOLWDWH�WKH�RWKHU��)RU�PRUH�LQIRUPDWLRQ�DQG�WR�UHJLVWHU��JR�WR�
WKH�ZHE�VLWH�DW�KWWS���ZZZ�QFFWP�RUJ��7KH�FRVW�LV�����IRU�PHPEHUV�DQG�����IRU�QRQ�PHPEHUV��(QFRXUDJH�RWKHUV�
IURP�\RXU�DUHD�WR�DWWHQG��
� 1&&70�VSRQVRUV�5HJLRQDO�DQG�6WDWH�0DWK�)DLUV�LQ�WKH�VSULQJ�IRU�VWXGHQWV�LQ�*UDGHV�.�����3OHDVH�ZRUN�
ZLWK�\RXU�VWXGHQWV�WR�SXW�WRJHWKHU�SURMHFWV�IRU�WKH�IDLUV��7KH�LQIRUPDWLRQ�RQ�DOO�WKUHH�UHJLRQDO�IDLUV�DQG�KRZ�WR�
UHJLVWHU�FDQ�EH�IRXQG�E\�FOLFNLQJ�RQ�³0DWK�)DLUV´�RQ�WKH�PHQX�RQ�WKH�OHIW�DW�KWWS���ZZZ�QFFWP�RUJ��
� 1&&70�VSRQVRUV� WKH�6WDWH�0DWK�&RQWHVW� LQ� WKH�VSULQJ�DV�ZHOO��7KHVH�FRPSHWLWLRQV�DUH�DQRWKHU�JRRG�
RSSRUWXQLW\� IRU� \RXU� VWXGHQWV�� ,QIRUPDWLRQ� RQ� WKH� 6WDWH� 0DWKHPDWLFV� &RQWHVWV� FDQ� EH� IRXQG� E\� FOLFNLQJ� RQ�
³0DWK�&RQWHVW´�RQ�WKH�PHQX�RQ�WKH�OHIW�DW�QFFWP�RUJ���
� ,W� ZLOO� EH� D� EXV\� VSULQJ� IRU� VXUH�� ,� KRSH� \RX� DQG� \RXU� VWXGHQWV� ZLOO� WDNH� DGYDQWDJH� RI� VRPH� RI� WKH�
RSSRUWXQLWLHV� DYDLODEOH��&KHFN� WKH�ZHE� VLWH� IRU� LQIRUPDWLRQ� UHJXODUO\�� 7KLV� LV� \RXU� SURIHVVLRQDO� RUJDQL]DWLRQ��
0DNH�WKH�PRVW�RI�WKH�RSSRUWXQLWLHV�VXSSRUWHG�E\�1&&70���
� 6WDUW�PDNLQJ�SODQV�WR�DWWHQG�WKH�)DOO�/HDGHUVKLS�6HPLQDU�RQ�2FWREHU����������DQG�WKH���WK�$QQXDO�6WDWH�
0DWKHPDWLFV� &RQIHUHQFH� RQ� 2FWREHU� ������� ����� DW� .RXU\� &RQYHQWLRQ� &HQWHU� LQ� *UHHQVERUR�� 6SHDNHU�
SURSRVDOV�DUH�QRZ�EHLQJ�DFFHSWHG�IRU� WKH�&RQIHUHQFH�DW��KWWS���WLQ\XUO�FRP�1&&70������:DWFK�WKH�ZHE�VLWH��
GXULQJ� WKH� VXPPHU�� IRU� PRUH� LQIRUPDWLRQ� RQ� WKH� )DOO� /HDGHUVKLS� 6HPLQDU� DQG� WKH� ��WK� $QQXDO� 6WDWH�
0DWKHPDWLFV�&RQIHUHQFH���
� :H�KDYH�UHJLRQDO�FRQIHUHQFHV��UHJLRQDO�DQG�VWDWH�PDWK�IDLUV��UHJLRQDO�DQG�VWDWH�PDWK�FRQWHVWV��WKH�VSULQJ�
/HDGHUVKLS�6HPLQDU��DQG�PRUH��6SULQJ�LV�D�JUHDW�WLPH�WR�LQYROYH�\RXUVHOI�DQG�\RXU�VWXGHQWV�LQ�WKHVH�PDWKHPDWLFV�
RSSRUWXQLWLHV�VSRQVRUHG�E\�1&&70��,�KRSH�\RX�ZLOO�WDNH�DGYDQWDJH�RI�WKHP���
�
�
(DVWHUQ�5HJLRQ�3UHVLGHQW�.DWLH�6FKZDUW]�
VFKZDUW]FD#HFX�HGX�
�
+DSS\�6SULQJ��:H�KRSH�\RX�KDYH�EHHQ�DEOH�WR�MRLQ�XV�IRU�VRPH�RI�RXU�(DVWHUQ�5HJLRQ�HYHQWV�WKLV�VSULQJ��7KHVH�
HYHQWV�KDSSHQ�EHFDXVH�RI�WKH�ZRUN�RI�PDQ\�YROXQWHHUV��2XU�(DVWHUQ�5HJLRQ�RIILFHUV�WKLV�\HDU�DUH�5RQ�3UHVWRQ��
SDVW� SUHVLGHQW�� .DWLH� 6FKZDUW]�� SUHVLGHQW�� .LWW\� 5XWKHUIRUG�� HOHPHQWDU\� YLFH� SUHVLGHQW�� .DWLH�0DUWLQ��PLGGOH�
JUDGHV�YLFH�SUHVLGHQW��&KULVWLH�:XHEEOHV��VHFRQGDU\�YLFH�SUHVLGHQW��6KHOE\�0RUJH��FROOHJH�YLFH�SUHVLGHQW��DQG�
$QJHO�3RZHUV��VWXGHQW�UHSUHVHQWDWLYH���

$� ELJ� WKDQN� \RX� WR� 6KHOE\� 0RUJH�� (OHDQRU� 3XVH\�� DQG� .DWLH� 0DUWLQ� IRU� SODQQLQJ� DQG� KRVWLQJ� WKH�
UHJLRQDO� FRQIHUHQFH� DW�81&�:LOPLQJWRQ�DQG� WR�.DWLH�0DUWLQ� DQG�/\QQO\�0DUWLQ� IRU�RUJDQL]LQJ� WKH�1&&70�
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(DVWHUQ� 5HJLRQ�0DWK� )DLU�� 7KH�*DPPD�&KDSWHU� DW� (&8� KDV� YROXQWHHUHG� RQFH� DJDLQ� WR� KHOS� MXGJH� WKH� ORJR�
FRQWHVW�HQWULHV�IURP�RXU�UHJLRQ���

:H�DUH�DOZD\V�ORRNLQJ�IRU�YROXQWHHUV�DQG�SHRSOH�ZKR�ZDQW�WR�JHW�PRUH�LQYROYHG�LQ�WKH�RUJDQL]DWLRQ��,I�
\RX�ZRXOG�OLNH�WR�KHOS�ZLWK�RQH�RI�RXU�H[LVWLQJ�HYHQWV�RU�KDYH�RWKHU�LGHDV�IRU�ZD\V�1&&70�FDQ�VHUYH�(DVWHUQ�
1RUWK�&DUROLQD�WHDFKHUV��SOHDVH�FRQWDFW�RQH�RI�WKH�RIILFHUV��:H�ORRN�IRUZDUG�WR�KHDULQJ�IURP�\RX��
�
&HQWUDO�5HJLRQ�3UHVLGHQW�9LQFHQW�6QLSHV�
VQLSHVY#ZVVX�HGX�
�
7KH�1&&70�&HQWUDO�5HJLRQ�KDV�D�YDULHW\�RI�PDWKHPDWLFDO�DFWLYLWLHV�DYDLODEOH�IRU�LWV�WHDFKHUV�DQG�VWXGHQWV�IURP�
JUDGHV�.������7KH�&HQWUDO�5HJLRQ�&RQIHUHQFH�ZDV�KHOG�RQ�)HEUXDU\����������DW�5DQGOHPDQ�0LGGOH�6FKRRO�DQG�
RIIHUHG�VHVVLRQV�RQ�WRSLFV�IRFXVLQJ�RQ�&RPPRQ�&RUH�PDWKHPDWLFV�IRU�JUDGH�OHYHOV�.��������������DQG����������

7KLV�\HDU¶V�&HQWUDO�5HJLRQ�0DWK�)DLU� LV�VFKHGXOHG�0DUFK���������DW�1RUWK�$VKHERUR�0LGGOH�6FKRRO���
,W¶V�DOPRVW�WLPH�IRU�WKH�1&�6WDWH�0DWKHPDWLFV�&RQWHVWV�WR�EHJLQ���,Q�WKH�&HQWUDO�5HJLRQ��TXDOLI\LQJ�FRQWHVWV�ZLOO�
EH�KHOG�DW�:LQVWRQ�6DOHP�6WDWH�8QLYHUVLW\������������1RUWK�&DUROLQD�$	7�6WDWH�8QLYHUVLW\������������DQG�(ORQ�
8QLYHUVLW\������������
�
�

 

Discussion Point: CCSS and the Future of 
HS Mathematics Education 
�
$IWHU� SDUWLFLSDWLQJ� LQ� D� PHHWLQJ� DERXW� WKH� IXWXUH� RI� KLJK� VFKRRO� PDWKHPDWLFV�� D� JURXS� RI� WHDFKHUV�� IDFXOW\��
PDWKHPDWLFLDQV��DQG�VWDWLVWLFLDQV�KDV�SUHSDUHG�DQ�HVVD\�H[SODLQLQJ�LWV�UHFRPPHQGDWLRQV�IRU�PRYLQJ�IRUZDUG���
�
.H\�SRLQWV���

x� $� EURDG� DQG� LQWHJUDWHG� YLVLRQ� RI� KLJK� VFKRRO� PDWKHPDWLFV� ZRXOG� VHUYH� RXU� VWXGHQWV� EHWWHU� WKDQ� WKH�
QDUURZ�DQG�FRPSDUWPHQWDOL]HG�VWUXFWXUH�RI�WUDGLWLRQDO�SURJUDPV��

x� 'HYHORSLQJ� LPSRUWDQW� PDWKHPDWLFDO� KDELWV� RI� PLQG� VKRXOG� EHFRPH� D� FHQWUDO� JRDO� RI� KLJK� VFKRRO�
LQVWUXFWLRQ��HVSHFLDOO\� WKH�SURFHVV�RI�PDWKHPDWLFDO�PRGHOLQJ� WKDW� LV� UHTXLUHG� WR� VROYH� VLJQLILFDQW� UHDO�
ZRUOG�SUREOHPV���

x� ,PSURYHG�SHUIRUPDQFH�RQ� LQWHUQDWLRQDO�DVVHVVPHQWV� OLNH�3,6$�DUH� OLNHO\� WR� UHVXOW� IURP�PRYHV� WRZDUG�
FXUULFXOD�DQG�WHDFKLQJ�PHWKRGV�WKDW�EDODQFH�DQG�LQWHJUDWH�PDWKHPDWLFDO�WHFKQLTXHV��XQGHUVWDQGLQJ��DQG�
DSSOLFDWLRQV���

x� 3HUVRQDO�FRPSXWHUV��WDEOHWV��VPDUWSKRQHV��DQG�RWKHU�FRPSXWLQJ�GHYLFHV�ZLOO�DOPRVW�FHUWDLQO\�WUDQVIRUP�
VFKRRO�PDWKHPDWLFV� LQ� IXQGDPHQWDO� ZD\V�� ,QWHOOLJHQW� UHVSRQVH� WR� WKDW� FKDOOHQJH�ZLOO� UHTXLUH� FUHDWLYH�
UHVHDUFK�DQG�GHYHORSPHQW�HIIRUWV�DQG�WKH�FRXUDJH�WR�PDNH�VLJQLILFDQW�FKDQJHV�LQ�WUDGLWLRQDO�SUDFWLFHV��

�
<RX� FDQ� UHDG� WKH� HVVD\� DW�� KWWS���ZZZ�ZDVKLQJWRQSRVW�FRP�EORJV�DQVZHU�VKHHW�ZS������������WKH�IXWXUH�RI�
KLJK�VFKRRO�PDWK�HGXFDWLRQ���
�

  



 
�
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�

*HQGHU�'LIIHUHQFHV�LQ�$WWLWXGHV�DQG�3HUFHSWLRQV�
RI�0LGGOH�*UDGHV�0DWKHPDWLFV�6WXGHQWV�

6KLUOH\�$��'LVVHOHU�DQG�$OOLVRQ�7KRPVRQ��+LJK�3RLQW�8QLYHUVLW\��+LJK�3RLQW��1&�
��
7KURXJKRXW� KLVWRU\� WKH� QXPEHU� RI� ZRPHQ� LQYROYHG� LQ� PDWKHPDWLFV�UHODWHG� ILHOGV� KDV� LQFUHDVHG�� DQG� PRUH�
RSSRUWXQLWLHV�KDYH�EHFRPH�DYDLODEOH� IRU�ZRPHQ� WR�FRQWULEXWH� WR� WKH�DGYDQFHPHQW�RI�PDWKHPDWLFDO�SULQFLSOHV��
:KLOH�ZRPHQ� KDYH� ORQJ� EHHQ� HQJDJHG� LQ�PDWKHPDWLFV�� WKHLU� FUHGLELOLW\� DQG� UHFRJQLWLRQ� KDV� GHYHORSHG� RYHU�
WLPH�� ,Q� WKH� ODVW� FHQWXU\�� JUHDW� VWULGHV� KDYH� EHHQ�PDGH� SURYLGLQJ�ZRPHQ�PRUH� RSSRUWXQLWLHV� WR� FRQWULEXWH� WR�
VRFLHW\� WKURXJK�XWLOL]LQJ� WKHLU� LQWHOOHFWXDO�DELOLWLHV��+RZHYHU��HYHQ� LQ� WRGD\¶V�PRGHUQ�VRFLHW\��ZRPHQ�DUH�VWLOO�
WKH�PLQRULW\�DPRQJ�WKH�VFLHQFH��WHFKQRORJ\��HQJLQHHULQJ��DQG�PDWKHPDWLFV�ILHOGV��67(0���$FFRUGLQJ�WR�WKH�8�6�
'HSDUWPHQW� RI� &RPPHUFH� LQ� ������ ZRPHQ� FRPSULVHG� RQO\� ���� RI� DOO� 67(0� UHODWHG� MREV�� %\� FRPSDULVRQ�
ZRPHQ�PDNH�XS�DERXW�����RI�WKH�RYHUDOO�ZRUNIRUFH�LQ�WKH�8QLWHG�6WDWHV��%HHGH��-XOLDQ��/DQJGRQ��0F.LWWULFN��
.KDQ��	�'RPV���������7KLV� LV� DQ� LQWHUHVWLQJ� IDFW� FRQVLGHULQJ�ZRPHQ�ZKR�DUH� LQ� D�PDWKHPDWLFV�UHODWHG� ILHOG�
KDYH�D�VLJQLILFDQWO\�KLJKHU�LQFRPH��,Q�DGGLWLRQ��VRPH�ZRPHQ��HYHQ�LI�WKH\�JUDGXDWHG�ZLWK�D�GHJUHH�LQ�67(0��
RIWHQ�JR�LQWR�RWKHU�ILHOGV�LQFOXGLQJ�HGXFDWLRQ�DQG�KHDOWKFDUH���
� 7KLV�JHQGHU�JDS� LQ� WKH�67(0�ZRUNIRUFH��ZKLOH�DQ� LPSURYHPHQW� IURP�WKH�SDVW�� LV�VWLOO�QRW�FORVHG�DQG�
OHDGV� XV� WR� ZRQGHU� ZK\�ZRPHQ� DUHQ¶W� PDMRU� FRQWULEXWRUV� WR� WKHVH� SURIHVVLRQV�� 7KH� VWXG\�PHQWLRQHG� DERYH�
VXJJHVWV�WKDW�VRPH�SRVVLEOH�UHDVRQV�FRXOG�FRPH�IURP�ODFN�RI�JRRG�UROH�PRGHOV��JHQGHU�VWHUHRW\SLQJ��DQG�³OHVV�
IDPLO\�IULHQGO\�IOH[LELOLW\´��%HHGH�HW�DO���������S������:KLOH�WKHVH�PD\�DOO�EH�YDOLG�SRVVLEOH�UHDVRQ�IRU�WKH�RQVHW�
RI�WKH�JDS��LW�LV�D�FRQWLQXDO�LVVXH�LQ�WKDW�LW�KROGV�RXU�HFRQRP\�DQG�VRFLHW\�EDFN��$FFRUGLQJ�WR�UHFHQW�UHVHDUFK��WKH�
QXPEHU�RI�PDWK�DQG�VFLHQFH�FRXUVHV�WDNHQ�E\�KLJK�VFKRRO�IHPDOHV�KDV�LQFUHDVHG��WKXV�OHDYLQJ�WKH�VFRUH�JDS�RQO\�
VOLJKWO\�KLJKHU�IRU�PDOHV��+LHGHUOH�	�9HUVWHUOXQG����������

5HVHDUFK�UHJDUGLQJ�WKH�JHQGHU�JDS�LQ�PDWKHPDWLFV�LV�QRW�QHZ��%HUHQEDXP��0DUWLQ��%ULJJV��)DEHV��DQG�
+DQLVK��������ORRNHG�DW�ZK\�ER\V�DQG�JLUOV�GLIIHU�LQ�WKH�PDWKHPDWLFV�DQG�IRXQG�VRPH�LQWHUHVWLQJ�IDFWRUV��2QH�
DUJXPHQW� LV� WKDW�ER\V�DUH�IDU�VXSHULRU� LQ� WKH�UHDOP�RI�VSDWLDO�VNLOOV� WKDQ�JLUOV��ZKLFK�SURYLGHV�DQ�DGYDQWDJH�LQ�
PDWK�� $OVR�� ER\V� WHQG� WR� HQJDJH� LQ� SOD\� W\SHV� WKDW� DUH� PRUH� PRYHPHQW� RULHQWHG�� WKHUHIRUH� JURZ� XS� PRUH�
LQYROYHG�LQ�WKH�VSDWLDO�HQYLURQPHQW��%\�PLGGOH�VFKRRO�RWKHU�SUREOHPV�H[LVW�WKDW�PLJKW�SOD\�D�UROH�LQ�WKH�JDS�DQG�
KRZ�JHQGHUV�SHUFHLYH�WKH�OHDUQLQJ�RI�PDWK��,Q�RUGHU�WR�LGHQWLI\�ZKHUH�WKH�SUREOHP�PD\�RULJLQDWHV��WKH�DXWKRUV�LQ�
WKLV�VWXG\�LQYHVWLJDWHG�IDFWRUV�WKDW�PD\�EH�FRQWULEXWLQJ�WR�WKH�JDS���
� 'XULQJ� LQWHUQVKLS�FRXUVHV�� FROOHJH� VWXGHQWV� VWXG\LQJ�PLGGOH�JUDGHV�HGXFDWLRQ�KDYH� WKH�RSSRUWXQLW\� WR�
ZRUN�ZLWK�YDULRXV�GLYHUVH�VWXGHQWV�RI�PDWKHPDWLFV� LQ� WKH�PLGGOH�VFKRRO�VHWWLQJ��7KURXJK� WKLV�H[SHULHQFH�� WKH�
VWXGHQWV�QRWLFHG�WKDW�WKHUH�H[LVWV�D�SDWWHUQ�RI�PRUH�LQYROYHPHQW�IURP�IHPDOH�VWXGHQWV�WKDQ�PDOHV�LQ�FODVV��7KLV�
SDWWHUQ�EURXJKW�IRUWK�WKH�TXHVWLRQ��ZK\�DW�WKH�PLGGOH�JUDGHV�OHYHO�IHPDOH�VWXGHQWV��ZKR�H[FHO�LQ�PDWK�FODVV��IDLO�
WR�SXUVXH�PDWK�ILHOGV�LQ�KLJKHU�HGXFDWLRQ"�7KLV�VWXG\�DWWHPSWV�WR�JHW�DW�WKH�KHDUW�RI�WKLV�TXHVWLRQ��0LGGOH�VFKRRO�
VWXGHQWV�VWUXJJOH�ZLWK�VHOI�HVWHHP��DQG�WKH�LQWHOOHFWXDO�GHYHORSPHQW�UHTXLUHG�WR�H[FHO�LQ�PDWK�LV�VRPHWLPHV�QRW�
HYLGHQW�GXULQJ�WKLV�SHULRG��
�
7KH�6WXG\�
7KURXJK�WKLV�TXDQWLWDWLYH�VWXG\��ZH�LQYHVWLJDWHG�WKH�DWWLWXGLQDO�GLIIHUHQFHV�EHWZHHQ�ER\V�DQG�JLUOV�DW�WKH�PLGGOH�
VFKRRO�OHYHO��H[DPLQLQJ�DWWLWXGHV�WRZDUG�PDWK��LWV�FRQFHSWV�DQG�YRFDEXODU\��DQG�KRZ�HDFK�JHQGHU�IHOW�WKH\�EHVW�
OHDUQHG�WKH�PDWHULDO��7KH�K\SRWKHVLV�RI�WKH�VWXG\�ZDV�WKDW�DW�WKLV�DJH��IHPDOH�VWXGHQWV�VKRZ�PRUH�SRWHQWLDO�WKDQ�
PDOHV�LQ�PDWKHPDWLFV��\HW�GRQ¶W�KDYH�WKH�VDPH�FRQILGHQFH�LQ�WKHLU�DELOLWLHV�DV�ER\V��7KH�VWXG\�VHHNV�WR�LGHQWLI\�
WKH�IDFWRUV�WKDW�FRQWULEXWH�WR�WKLV�JHQGHU�EDVHG�DWWLWXGLQDO�GLVFUHSDQF\�WKURXJK�D�SDSHU�GHOLYHUHG�VXUYH\���
� 7KH�VWXG\�LQFOXGHG�WKH�VXUYH\�UHVXOWV�IURP����ER\V�DQG����LQ�DWWHQGDQFH�DW�D�PLGGOH�VFKRRO�ORFDWHG�LQ�
DQ�XUEDQ�DUHD�RI�1RUWK�&DUROLQD��7KH�FODVVHV�VHOHFWHG�IRU�WKH�VXUYH\�ZHUH�RI�DYHUDJH�DELOLW\�OHYHO�DW�HDFK�JUDGH�
DQG� WKH� VXUYH\� ZDV� DQRQ\PRXV�� 7ZR� VL[WK�JUDGH�� WZR� VHYHQWK�JUDGH�� DQG� WZR� HLJKWK�JUDGH� FODVVHV� ZHUH�
VXUYH\HG� IRU� WKH� VWXG\��6WXGHQWV� UHVSRQGHG� WR����TXHVWLRQV�FRQFHUQLQJ�KRZ� WKH\� IHOW� DERXW�PDWKHPDWLFV�� LI� LW�
ZDV� WKHLU� IDYRULWH� FODVV�� DQG� KRZ� WKH\� SUHIHUUHG� WR� OHDUQ� WKH� PDWHULDO�� 6WXGHQWV� ZHUH� ILUVW� DVNHG� WR� LGHQWLI\�



 
�
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WKHPVHOYHV�DV�PDOH�RU�IHPDOH�RQ�WKH�VXUYH\�VR�WKDW�GDWD�FRXOG�EH�FRPSDUHG��7KURXJK�WKLV�VWXG\�ZH�ZHUH�DEOH�WR�
DVFHUWDLQ�WKH�GHJUHH�WR�ZKLFK�WKH�RULJLQDO�K\SRWKHVLV�ZDV�FRUUHFW���
� �)DYRULWH� VXEMHFW�� 6WXGHQWV�ZHUH� DVNHG� WR� QDPH� WKHLU� IDYRULWH� VXEMHFW� LQ� VFKRRO��7KH� SXUSRVH� RI� WKLV�
TXHVWLRQ�ZDV�WR�VHH�KRZ�PDQ\�VWXGHQWV�DW�WKLV�OHYHO�ZRXOG�VHOHFW�PDWK�DV�WKH�WRS�FKRLFH��7KH�DXWKRUV�IRXQG�WKDW�
RQO\� ���� RI� DOO� VWXGHQWV� LGHQWLILHG� PDWK� DV� WKHLU� IDYRULWH� VXEMHFW� DQG� ��� VHOHFWHG� VFLHQFH�� 7KLV� ZDV� QRW�
VXUSULVLQJ�� DV�PRVW� VWXGHQWV� GR� QRW� IDYRU�PDWKHPDWLFV� LQ� FRPSDULVRQ� WR� VXEMHFWV� VXFK� DV� SK\VLFDO� HGXFDWLRQ�
�������ZKLFK�ZDV� WKH� WRS�VFRULQJ�DUHD� IURP�WKH�TXHVWLRQQDLUH��7KHUH�ZHUH�QR�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�
PDOHV�DQG�IHPDOHV�IRU�WKLV�TXHVWLRQ��&RQVHTXHQWO\��ZKHQ�DVNHG�LI�WKH\�OLNH�PDWK��RQ�D�VFDOH�IURP�RQH�WR�ILYH��� �
QRW�DW�DOO��� �VLJQLILFDQWO\�������RI�DOO�VWXGHQWV�VXUYH\HG�FKRVH�
WKUHH��7KLV� LQGLFDWHV� WKDW�ZKLOH�PDWK� LV� QRW� WKHLU� IDYRULWH�� LW� LV�
VRPHWKLQJ�WKH\�VWLOO�ILQG�VRPHZKDW�LQWHUHVWLQJ�LQ�WKHLU�OLYHV���
� 7LPH�VSHQW�RQ�KRPHZRUN��7KH�QH[W�TXHVWLRQ�IRFXVHG�
RQ� WKH�DPRXQW�RI� WLPH�VWXGHQWV� VSHQW�RQ�PDWK�KRPHZRUN�HDFK�
QLJKW�� $V� VHHQ� LQ� )LJXUH� �� WKHUH� ZDV� D� GLIIHUHQFH� EHWZHHQ�
JHQGHUV������RI�DOO�ER\V�VDLG�EHWZHHQ������PLQXWHV�SHU�QLJKW��
ZKLOH�����RI�JLUOV�FKRVH�������PLQXWHV�SHU�QLJKW���

9RFDEXODU\�� 4XHVWLRQ� WKUHH� GHDOW� ZLWK� VWXGHQW� VHOI�
SHUFHSWLRQ�DERXW�SHUVRQDO�VWUXJJOH�ZLWK�PDWKHPDWLFDO�FRQFHSWV��
:KHQ�DVNHG�KRZ�PXFK�WKH\�VWUXJJOH�ZLWK�PDWK�YRFDEXODU\�RQ�D�
VFDOH�RI�RQH��QRW�DW�DOO��WR�ILYH��VLJQLILFDQWO\�������RI�ER\V�DQG�
���� RI� JLUOV� UDQNHG� WKHPVHOYHV� D� WZR�� KRZHYHU�� ZKHQ� DVNHG�
DERXW� KRZ� WKH\� IHOW� DERXW� PDWKHPDWLFDO� FRQFHSWV� RQ� D� VFDOH�
IURP�RQH��QR�WURXEOH��WR�ILYH��VLJQLILFDQW�WURXEOH�������RI�ER\V�
UDWHG� WKHPVHOYHV� EHWZHHQ� D� RQH� DQG� WKUHH� RQ� SHUVRQDO�
FRQILGHQFH�ZKLOH�RQO\�����RI�JLUOV�IHOW�WKLV�ZD\��

7KHVH�GDWD�PLJKW�VXJJHVW�ER\V�ZLOO�UHSRUW�WKDW�WKH\�KDYH�
PRUH� FRQILGHQFH� LQ� OHDUQLQJ� PDWK� FRQFHSWV� WKDQ� JLUOV�� 2WKHU�
UHVHDUFK�DV�IDU�EDFN�DV������LQGLFDWHV�WKDW�WKLV�FRXOG�EH�WKH�FDVH�
�&DWVDPELV��������S�������
� 8VH� RI� PDQLSXODWLYHV�� 7KH� QH[W� TXHVWLRQ� FRQFHUQHG�
PDQLSXODWLYHV� LQ� WKH�PDWKHPDWLFV�FODVVURRP��0DQLSXODWLYHV��DV�
GHILQHG� RQ� WKH� VXUYH\�� LQFOXGHG� DQ\� SURSV� RU� YLVXDO� DLGV� WKDW�
FRXOG�EH�XVHG�WR�XQGHUVWDQG�D�FRQFHSW��6WXGLHV�KDYH�VKRZQ�WKDW�
VWXGHQWV�UHFDOO�LQIRUPDWLRQ�EHWWHU�ZKHQ�WKH\�DUH�DFWXDOO\�VHHLQJ�
DQG� FUHDWLQJ� ZKDW� WKH\� DUH� OHDUQLQJ�� 7KH� VWXGHQWV� ZHUH� DVNHG�
KRZ�WKH\�IHOW�DERXW�XVLQJ�VXFK�PDQLSXODWLYHV�LQ�D�PDWK�VHWWLQJ�
RQ� D� VFDOH� RI� RQH� �QRW� DW� DOO�� WR� ILYH� �VLJQLILFDQWO\���:H� IRXQG�
WKDW�JLUOV�ZHUH�PRUH�OLNHO\�WR�DSSUHFLDWH�EHLQJ�DEOH�WR�XVH�SURSV�
DQG�XVH�KDQGV�RQ�PHWKRGV�WR�OHDUQ�PDWKHPDWLFV�FRQFHSWV��:KHQ�
FRPSDUHG� WR�ER\V������RI�JLUOV�FKRVH�ILYH� �ZKLOH�RQO\�����RI�
ER\V�FKRVH�ILYH��:KLOH�WKLV�LV�D�VLJQLILFDQW�GLIIHUHQFH��ERWK�ER\V�
DQG�JLUOV�HTXDOO\�FKRVH�RSWLRQ�WKUHH�ZLWK�ER\V�DW�����DQG�JLUOV�
DW������GHPRQVWUDWLQJ�WKDW�ZKLOH�JLUOV�PD\�PRUH�VWURQJO\�SUHIHU�
XVLQJ� PDQLSXODWLYHV�� ERWK� JHQGHUV� GR� DSSUHFLDWH� KDYLQJ�
PDQLSXODWLFHV�LQFRUSRUDWHG�WKHP�LQ�WKH�FODVVURRP��
� 7HVW�DQ[LHW\��7KH�VWXGHQWV�ZHUH�WKHQ�DVNHG�WR�UDWH�KRZ�
QHUYRXV�WKH\�IHOW�ZKHQ�LW�FDPH�WLPH�IRU�PDWKHPDWLFV�WHVWV��7KH�
TXHVWLRQ�DVNHG�³2Q�D�VFDOH�RI�RQH�WR�ILYH��KRZ�QHUYRXV�GR�\RX�
JHW�DERXW�PDWK� WHVWV��RQH� �QRW�DW�DOO�� ILYH� �VLJQLILFDQWO\��´�7KHUH�ZDV�D�VL]DEOH�GLIIHUHQFH�EHWZHHQ�JLUOV�DQG�
ER\V� RQ� WKLV� TXHVWLRQ��:KLOH� RQO\� ���� RI� JLUOV� VHOHFWHG� RQH�� ���� RI� ER\V� VHOHFWHG� WKLV� RSWLRQ�� 7KLV� FRXOG�

�
)LJXUH����%R\V�YV��JLUOV�RQ�KRPHZRUN�WLPH�

�

)LJXUH����5HVSRQVH�WR�WKH�TXHVWLRQ�´'R�\RX�
KDYH�WURXEOH�OHDUQLQJ�PDWK�FRQFHSWV"´�

�

�
)LJXUH����5HVSRQVHV�WR�WKH�TXHVWLRQ�³+RZ�ZRXOG�

\RX�UDWH�\RXU�PDWK�DELOLW\�RYHUDOO"´�
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VXJJHVW� WKDW� JLUOV� JHW�PRUH� WHVW� DQ[LHW\� WKDQ� ER\V��$OVR�� ���� RI� JLUOV� DQG� ���� RI� ER\V� VHOHFWHG� ILYH�� 7KHVH�
UHVXOWV�LQGLFDWHG�WKDW�IHHO�WKDW�WKH\�JLUOV�JHW�PRUH�QHUYRXV�WKDQ�ER\V�EHIRUH�D�PDWK�WHVW���

2YHUDOO�$ELOLW\��:KHQ�LW�FRPHV�WR�RYHUDOO�DELOLW\�LQ�PDWK��PRVW�VWXGHQWV�JHQHUDOO\�UDQNHG�WKHPVHOYHV�LQ�
WKH�PLGGOH��EHWZHHQ�D� WKUHH�DQG�IRXU�RQ�D�VFDOH�IURP�RQH��YHU\�SRRU�� WR�ILYH��H[WUHPHO\�JRRG���6HH�)LJXUH����
7KLV�VXJJHVWV�WKDW�ERWK�JHQGHUV�IHHO�HTXDOO\�FRQILGHQW�LQ�WKHLU�DELOLW\�WR�GR�PDWK��7KLV�ZDV�DOVR�LQGLFDWHG�LQ�D�
SUHYLRXV� VWXG\� FRPSOHWHG� E\� 6RSKLD� &DWVDPELV� LQ� ������ &DWVDPELV� ������� VWDWHV� WKDW� IRU� ³PLGGOH� VFKRROHUV�
JHQGHU�GLIIHUHQFHV�LQ�FRXUVHZRUN�SHUIRUPDQFH�DQG�DELOLW\�DUH�PLQLPDO��KRZHYHU�VWURQJ�GLIIHUHQFHV�H[LVW�LQ�ERWK�
DWWLWXGH�DQG�VHOI�SHUFHSWLRQ�LQ�XVH�RI�PDWK�LQ�HYHU\GD\�OLIH´��S�������
� 2YHUDOO� DWWLWXGHV��2WKHU� TXHVWLRQV� LQ� WKH� VXUYH\� IRFXVHG� RQ� RYHUDOO� DWWLWXGHV� RI�PDWKHPDWLFV� DQG� LWV�
VLJQLILFDQFH� LQ� WKHLU� OLYHV�� 7KH� VXUYH\� DVNHG�� ³,V� PDWK� D� VNLOO� \RX� FDQ� OHDUQ"´� ³'R� \RX� EHOLHYH� WKDW� LI� \RX�
VWUXJJOH�ZLWK�PDWK�QRZ��\RX�ZLOO�QRW�EH�JRRG�DW�LW�LQ�WKH�IXWXUH"´�DQG�³,V�PDWK�D�VHSDUDWH�VXEMHFW�WKDW�GRHV�QRW�
UHODWH�WR�RWKHU�VXEMHFWV"´�7KHVH�TXHVWLRQV�SURYLGHG�LQIRUPDWLRQ�FRQFHUQLQJ�PLGGOH�VFKRRO�VWXGHQWV�RYHUDOO��EXW�
WKHUH�ZHUH�HVVHQWLDOO\�QR�GLIIHUHQFHV�LQ�WKH�UHVSRQVHV�EHWZHHQ�JHQGHUV�RQ�WKHVH�TXHVWLRQV��:KHQ�DVNHG�LI�WKH\�
WKRXJKW�WKHLU�VWUXJJOH�ZLWK�PDWK�QRZ��PHDQW�WKDW�WKH\�ZRXOG�QRW�EH�JRRG�DW�PDWK�LQ�WKH�IXWXUH������RI�ER\V�DQG�
����RI�JLUOV�UHVSRQGHG�QR��6WXGHQWV�IHOW� WKDW� WKHLU�DELOLW\� LQ�PDWK� LQ�PLGGOH�VFKRRO�ZRXOG�QRW�GHWHUPLQH�WKHLU�
IXWXUH�DELOLW\�WR�GR�PDWK��,Q�DGGLWLRQ�� WKH�PDMRULW\�RI�PLGGOH�VFKRRO�VWXGHQWV�IHOW� WKDW�PDWK� LV�D�VXEMHFW� WKDW� LV�
UHOHYDQW� WR� RWKHU� GLVFLSOLQHV�� ZLWK� ���� RI� DOO� VWXGHQWV� VXUYH\HG� UHVSRQGLQJ� QR� WR� WKH� TXHVWLRQ�� ³,V� PDWK� D�
VHSDUDWH�VXEMHFW�WKDW�GRHV�QRW�UHODWH�WR�RWKHU�VXEMHFWV�´�
�
7KLV�6WXG\�LQ�&RQWH[W�
$�QXPEHU�RI�SXEOLVKHG� UHVHDUFK�VWXGLHV�DOVR� VXSSRUW�RXU�K\SRWKHVLV� �%UXFH��5RVV��	�6FRWW��������&DWVDPELV��
������+DOSHUQ��������/RFNKHHG��7KRUSH��%URRNV�*XQQ��&DVHUO\��	�0F$ORRQ��������2DNHV���������2XU�UHVHDUFK�
VXJJHVWV�WKDW�JLUOV�WHQG�WR�VKRZ�PRUH�SRWHQWLDO�LQ�D�PDWKHPDWLFV�FDUHHU�DW�WKH�PLGGOH�VFKRRO�OHYHO�WKDQ�ER\V��\HW�
GRQ¶W�KDYH�WKH�VDPH�FRQILGHQFH�LQ�WKHLU�DELOLWLHV�DV�ER\V��3ULRU�UHVHDUFK�H[DPLQHG�WKH�GLIIHUHQFH�LQ�FRQILGHQFH�
DQG�VHOI�HIILFDF\�EHWZHHQ�PLGGOH�VFKRRO�ER\V�DQG�JLUOV��$FFRUGLQJ�WR�%UXFH��5RVV��DQG�6FRWW���������³,I�IHPDOHV�
DUH�EHFRPLQJ�DV�VXFFHVVIXO�DV�PDOHV�RQ�PDWKHPDWLFDO�WDVNV��WKH�VHOI�EHOLHIV�RI�IHPDOHV�DQG�RWKHU�IDFHWV�RI�WKHLU�
EHOLHI�V\VWHPV�VKRXOG�EH�DV�VXSSRUWLYH�RI�PDWKHPDWLFDO�OHDUQLQJ�DV�WKH�VHOI�EHOLHIV�DQG�EHOLHI�V\VWHPV�RI�PDOHV´�
�S�� ������ 7KLV� PHDQV� WKDW� LI� DFKLHYHPHQW� GXH� WR� JHQGHU� GLIIHUHQFHV� LV� GHFOLQLQJ�� WKHQ� WKHUH� VKRXOG� EH� D�
UHODWLRQVKLS� ZLWK� FRQILGHQFH�� )URP� WKLV�� 5RVV� HW� DO�� ������� ZHUH� DEOH� WR� FRQFOXGH� WKDW� IHPDOHV� ZHUH� OHVV�
FRQILGHQW� WKDQ�PDOHV�DERXW�WKH�DELOLW\�WR�EH�VXFFHVVIXO�RQ�PDWKHPDWLFV�DVVHVVPHQWV��%RWK�JLUOV�DQG�ER\V�ZHUH�
DVVHVVHG�RQ�IUDFWLRQV�DQG�D�YHU\�VPDOO�PDUJLQ�EHWZHHQ� WKH�JHQGHUV�ZDV�GHWHUPLQHG��PHDQLQJ� WKDW� IHPDOHV�� LQ�
WKLV�VWXG\��WHQGHG�WR�XQGHUHVWLPDWH�WKHLU�DELOLWLHV��
� 7KLV�WUHQG�LV�RQH�WKDW�FDQQRW�EH�FRQFOXVLYHO\�LGHQWLILHG�LQ�WKH�HOHPHQWDU\�JUDGHV��,W�LV�DW�WKH�PLGGOH�DQG�
KLJK� VFKRRO� OHYHOV� WKDW� WKLV� GLIIHUHQFH� WUXO\� EHJLQV� WR� GHYHORS�� 7KHRUHWLFDOO\�� QRW� EHFDXVH� DQ\WKLQJ� FKDQJHG�
FRJQLWLYHO\�EHWZHHQ�ER\V�DQG�JLUOV��EXW�VRFLHWDO�LQIOXHQFHV�DIIHFW�WKH�ZD\�ER\V�DQG�JLUOV�SHUFHLYH�WKHLU�RZQ�PDWK�
DELOLW\��$FFRUGLQJ� )U\HU� DQG�/HYLWW� �������� ³7KH� EXON� RI� WKH� HYLGHQFH� LQ� WKH� SDVW� ��� \HDUV� VXJJHVWV� WKDW� WKH�
JHQGHU�JDS�LQ�PDWKHPDWLFV�GRHV�QRW�H[LVW�EHIRUH�FKLOGUHQ�HQWHU�VFKRRO��EXW�LV�ODUJH�DQG�VLJQLILFDQW�LQ�WKH�PLGGOH�
VFKRRO�\HDUV�DQG�EH\RQG´��S��������7KLV�FUXFLDO�WLPH�SHULRG�GHWHUPLQHV�WKH�IXWXUH�IRU�VWXGHQWV�DQG�WKHLU�IXWXUH�LQ�
PDWKHPDWLFV�� LW� LV� D� WUDQVLWLRQ� WLPH� DQG� LI� QRW� GRHV� QRW� RFFXU� VXFFHVVIXOO\�� WKDQ� WKHVH� SRWHQWLDOO\� VXFFHVVIXO�
IHPDOHV�PD\�QRW�DSSUHFLDWH�WKHLU�RZQ�DELOLWLHV�RU�IRVWHU�WKHP�DV�QHHGHG��
� �7KH�FXUUHQW� WUHQG�RFFXUULQJ� LQ� WRGD\¶V� VRFLHW\�DV� UHIOHFWHG�E\� WKH�QXPEHU�RI� IHPDOHV� LQ�PDWK�UHODWHG�
FDUHHUV� PLUURUV� WKLV� ILQGLQJ�� )URP� UHVHDUFK� FRQGXFWHG� E\� WKH� 86� 'HSDUWPHQW� RI� &RPPHUFH�� ZRPHQ¶V�
LQYROYHPHQW�LQ�FRPSXWHU�DQG�PDWK�MREV�KDV�GHFOLQHG��SRLQWLQJ�WR�WKH�IDFW�WKDW�RQO\�RQH�RI�HYHU\�VHYHQ�HQJLQHHUV�
LV�IHPDOH��:RPHQ�DUH�VXFFHHGLQJ��KRZHYHU��LQ�SK\VLFDO�DQG�OLIH�VFLHQFHV�SRVLWLRQV��7KH�WDEOH�³(PSOR\PHQW�LQ�
67(0�2FFXSDWLRQV� LQ� ����´� LV� D� UHIOHFWLRQ� RI� WKH� GLIIHUHQW� 67(0� FDUHHUV� DQG� WKH� SHUFHQWDJH� RI�PDOHV� DQG�
IHPDOHV�WKDW�FRPSULVH�HDFK�RQH��DV�UHVHDUFKHG�E\�WKH�86�'HSDUWPHQW�RI�&RPPHUFH��%HHGH�HW�DO����������:KLOH�
IRU�WKH�PRVW�SDUW�WKHUH�ZDV�D�VOLJKW�LQFUHDVH�LQ�IHPDOH�LQYROYHPHQW��WKHUH�LV�DQ�RYHUZKHOPLQJ�PDOH�GRPLQDWLRQ�
LQ� WKHVH� FDUHHUV�� %HHGH� HW� DO�� DOVR� VXJJHVW� WKDW� ZRPHQ� DUH� PXFK� OHVV� OLNHO\� WR� FKRRVH� WKHLU� PDMRU� LQ�
XQGHUJUDGXDWH�VWXGLHV�WR�EH�LQ�D�67(0�ILHOG��7KH�DUWLFOH�UHDGV���

7KH� ILQGLQJV� SURYLGH� GHILQLWLYH� HYLGHQFH� RI� D� QHHG� WR� HQFRXUDJH� DQG� VXSSRUW�ZRPHQ� LQ� 67(0�
ZLWK� D� JRDO� RI� JHQGHU� SDULW\��*LYHQ� WKH� KLJK�TXDOLW\��ZHOO�SD\LQJ� MREV� LQ� WKH� ILHOGV� RI� VFLHQFH��



 
�

 
 

8� The Centroid�

WHFKQRORJ\��HQJLQHHULQJ�DQG�PDWK�� WKHUH�LV�JUHDW�RSSRUWXQLW\�IRU�JURZWK�LQ�67(0�LQ�VXSSRUW�RI�
$PHULFDQ�FRPSHWLWLYHQHVV��LQQRYDWLRQ�DQG�MREV�RI�WKH�IXWXUH���S�����

�
3UHVHQWO\��WKHUH�DUH�PDQ\�MREV�DQG�RSSRUWXQLWLHV�IRU�ZRPHQ�LQ�WKHVH�FDUHHUV�WKDW�UHPDLQ�XQILOOHG��7KH�TXHVWLRQ�
DV� WR�KRZ� WKLV�SUREOHP�FRXOG�EH� UHPHGLHG� OLHV�ZLWKLQ� WKH�HGXFDWLRQ�V\VWHP�DQG�PRWLYDWLQJ� WKHVH�ZRPHQ�DW�D�
\RXQJHU�DJH�WR�IROORZ�WKHLU�SRWHQWLDO�WR�FRQWULEXWH�WR�RQH�RI�WKHVH�ILHOGV���
�
&RQFOXVLRQV�
7KH�UHVXOWV�RI�WKLV�VWXG\��DV�ZHOO�DV�IURP�SULRU�UHVHDUFK��H�J���/HDSHU��)DUNXV��	�%URZQ��������VXJJHVW�WKDW�ERWK�
JHQGHUV� DUH� HTXDOO\� FRQILGHQW� LQ� RYHUDOO� DELOLW\�� KRZHYHU�� ZKHQ� EURNHQ� GRZQ� LQWR� VSHFLILF� DVSHFWV� RI� WKH�
GLVFLSOLQH��JLUOV�UHSRUWHG�KDYLQJ�OHVV�FRQILGHQFH�ZLWK�PDWK�FRQFHSWV�ZKLOH�ER\V�DUH�H[WUHPHO\�FRQILGHQW�LQ�WKHLU�
DELOLW\��7KLV�VWXG\�LQGLFDWHV�WKDW�JLUOV�SUHIHU� WR�ZRUN�ZLWK�PDQLSXODWLYHV�LQ�WKH�FODVVURRP�VXJJHVWLQJ�WKDW� WKH\�
DSSUHFLDWH�PDWK�PRUH�ZKHQ�VRPHWKLQJ�WDQJLEOH�LV�LQ�IURQW�RI�WKHP��7KH�VWXG\�GDWD�DOVR�LQGLFDWHV�WKDW�JLUOV�JHW�
PRUH�QHUYRXV�EHIRUH�PDWK�WHVWV�WKDQ�ER\V�GR��DQG�VSHQG�PRUH�WLPH�RQ�KRPHZRUN�HDFK�QLJKW���
� ,Q�DGGLWLRQ��WKH�UHVHDUFK�VXJJHVWV�WKDW�IHPDOHV�VKRZ�PRUH�LQWHUHVW�DQG�PRWLYDWLRQ�DW�WKH�PLGGOH�VFKRRO�
OHYHO��EXW�IDLO�WR�GHPRQVWUDWH�WKHVH�DELOLWLHV�LQ�FKRRVLQJ�FDUHHUV��7KLV�GLIIHUHQFH�VXJJHVWV�WKDW�VRPHWKLQJ�RFFXUV�
EHWZHHQ� PLGGOH� VFKRRO� DQG� KLJKHU� HGXFDWLRQ� WKDW� VKLIWV� WKH� VFDOH� IRU� IHPDOH� VWXGHQWV�� 0DQ\� IHPDOH� PLGGOH�
VFKRRO� VWXGHQWV�ZRUN� KDUGHU� WR� DFKLHYH� VXFFHVV� DW� WKLV� OHYHO� LQ�PDWK�� )URP� WKH� GDWD� FROOHFWHG� LW� DSSHDUV� WKDW�
IHPDOHV�VHHP�WR�IHHO�WKDW�WKHUH�FRXOG�EH�D�IXWXUH�IRU�WKHP�LQ�PDWKHPDWLFV��HYHQ�LI�PDWK�PD\�QRW�EH�WKHLU�IDYRULWH�
RU�WKHLU�VWUHQJWK�DW�WKH�PLGGOH�VFKRRO�OHYHO���
� $� VWURQJHU� HPSKDVLV� RQ�PRWLYDWLQJ� WKHVH� VWXGHQWV� WR� NHHS� WKLV� DWWLWXGH� WKURXJK� KLJK� VFKRRO� DQG� LQWR�
KLJKHU� HGXFDWLRQ� QHHGV� WR� H[LVW�� (GXFDWLQJ� VWXGHQWV� DERXW�ZRPHQ�ZKR� DUH� VXFFHVVIXO� LQ� 67(0� ILHOGV� FRXOG�
VHUYH�DV�D�JUHDW�PRWLYDWRU� IRU� IHPDOHV� LQ�NQRZLQJ� WKDW� LW� LV�SRVVLEOH� WR�VXFFHHG� LQ�D� ULJRURXV�SURIHVVLRQ��2QH�
TXHVWLRQ� WKH�VXUYH\�DGGUHVVHG�DVNHG� WKH�VWXGHQWV� WR�UHSRUW�ZKHWKHU� WKH\�NQHZ�DQ\�DGXOWV�FXUUHQWO\� LQ�D�PDWK�
UHODWHG� ILHOG�� :KLOH� WKH� UHVXOWV� ZHUH� QRW� YHU\� FRQFOXVLYH� GXH� WR� WKH� ZULWH�LQ� QDWXUH� RI� WKLV� TXHVWLRQ�� DQ�
RYHUZKHOPLQJ�QXPEHU�RI�UHVSRQVHV�SRLQWHG�WR�WKH�ILHOG�RI�³0DWK�7HDFKHU�´�,Q�DGGLWLRQ��PRUH�RIWHQ�WKDQ�QRW��WKH�
WHDFKHU� UHIHUHQFHG� ZDV� VHOHFWHG� DV� IHPDOH�� 7KLV� LPSOLHV� WKDW� HYHQ� LI� VWXGHQWV� GRQ¶W� KDYH� PDWKHPDWLFV� UROH�
PRGHOV� LQ� WKHLU�KRPH� OLYHV�� WKH\�VHH� WKHLU�PDWK� WHDFKHUV�DV� VXFK�� ,W� LV� LPSRUWDQW� IRU�HGXFDWRUV� WR�NHHS� WKLV� LQ�
PLQG�ZKHQ� HQWHULQJ� LQWR� WKH� ILHOG�� 6WXGHQWV�PRGHO� WKH� EHKDYLRUV� RI� WKHLU�PDWK� WHDFKHUV� DQG� RIWHQ�PDNH� OLIH�
FKRLFHV�IURP�PRWLYDWLRQ�SURYLGHG�E\�WKH�PRVW�LQIOXHQWLDO�SHRSOH�LQ�WKHLU�OLYHV��,I�WKHUH�LV�D�IHPDOH�PDWK�WHDFKHU�
LQ�WKH�OLIH�RI�D�IHPDOH�VWXGHQW�WR�HQFRXUDJH�DQG�HQOLJKWHQ�WKHP�WR�WKH�SRVVLELOLWLHV�WKDW�WKH\�FRXOG�DFKLHYH��LW�LV�
SRVVLEOH�WKDW�WKLV�JHQGHU�JDS�LQ�67(0�ILHOGV�FRXOG�EH�OHVVHQHG�RU�HYHQ�FORVHG��
� +RZHYHU�� LW� LV�QRW� VROHO\� WKH� UHVSRQVLELOLW\�RI� WHDFKHUV� WR�PRWLYDWH� WKHVH� VWXGHQWV��6RFLHW\�DV�D�ZKROH�
FRQYLQFHV�\RXQJ�JLUOV�WKDW�SXUVLQJ�PDWK�UHODWHG�FDUHHUV�LV�QRW�DFFHSWDEOH��:H�KDYH�UHFRJQL]HG�WKLV�JDS�EHWZHHQ�
PLGGOH�VFKRRO�DQG�KLJKHU�HGXFDWLRQ�DFKLHYHPHQW��,W�LV�SRVVLEOH�WKDW�DQ�LQWHUYHQWLRQ�QHHGV�WR�EH�GRQH�DW�WKH�KLJK�
VFKRRO�OHYHO�DQG�WKH�DWPRVSKHUH�QHHGV�WR�IRVWHU�FRQWLQXLQJ�PDWKHPDWLF�DFKLHYHPHQW�ERWK�IRU�PDOHV�DQG�IHPDOHV�
DOLNH��7KHUH�LV�D�YRLG�IRU�IHPDOH�ZRUNHUV�LQ�67(0�ILHOGV�DQG�DV�VHHQ�WKURXJK�WKLV�VWXG\��WKH�PRWLYDWLRQ�H[LVWV�DW�
VRPH�SRLQW� LQ�WKHLU� OLYHV�DQG�LW� LV�EHWZHHQ�WKHVH�WZR�SRLQWV� WKDW�SRWHQWLDOO\�VXFFHVVIXO�IHPDOH�PDWKHPDWLFLDQV��
VFLHQWLVWV�DQG�HQJLQHHUV�DUH�ORVW��,W�LV�XS�WR�VRFLHW\�WR�GHWHUPLQH�KRZ�WKLV�FDQ�EH�FKDQJHG�DQG�SRVVLEO\�LGHQWLI\�
WKHVH�ZRPHQ�ZKR�ZLOO�VKDSH�RXU�JOREDO�IXWXUH��
�
5HIHUHQFHV�
%HHGH��'���-XOLDQ�7���/DQJGRQ��'���0F.LWWULFN��*���.KDQ��%���	�'RPV��0����������:RPHQ�LQ�67(0��$�JHQGHU�

JDS�WR�LQQRYDWLRQ��(FRQRPLFV�DQG�6WDWLVWLFV�$GPLQLVWUDWLRQ�LVVXH�EULHI�1R���������:DVKLQJWRQ��'&��8�6�
'HSDUWPHQW�RI�&RPPHUFH��5HWULHYHG�IURP�KWWS���ZZZ�HVD�GRF�JRY�VLWHV�GHIDXOW�ILOHV�UHSRUWV�GRFXPHQWV��
ZRPHQLQVWHPDJDSWRLQQRYDWLRQ�����SGI�

%HUHQEDXP��6��$���0DUWLQ��&��/���%ULJJV��3���)DEHV��5��$���	�+DQLVK��/��'����������6H[�GLIIHUHQFHV�LQ�FKLOGUHQ¶V�
SOD\��,Q�-��%HFNHU��.��%HUNOH\��1��*HDU\��(��+DPSVRQ��-��+HUPDQ��	�(��<RXQJ��(GV����6H[�RQ�WKH�EUDLQ��
IURP�JHQHV�WR�EHKDYLRU��SS������������1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV���
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%UXFH��&�'���5RVV��-�$���	�6FRWW��*����������7KH�*HQGHU�FRQILGHQFH�JDS�LQ�IUDFWLRQV�NQRZOHGJH��*HQGHU�
GLIIHUHQFHV�LQ�VWXGHQW�EHOLHI±DFKLHYHPHQW�UHODWLRQVKLSV��6FKRRO�6FLHQFH�DQG�0DWKHPDWLFV���������������
�����5HWULHYHG�IURP�KWWS���RQOLQHOLEUDU\�ZLOH\�FRP��GRL���������M����������������������[�SGI�

&DWVDPELV��6����������7KH�SDWK�WR�PDWK��*HQGHU�DQG�UDFLDO�HWKQLF�GLIIHUHQFHV�LQ�PDWK�SDUWLFLSDWLRQ�IURP�PLGGOH�
VFKRRO�WR�KLJK�VFKRRO��7KH�VRFLRORJ\�RI�(GXFDWLRQ�������������������

+DOSHUQ��'�)���%HQERZ��&�3��*HDU\��'�&���*XU��5�&���+\GH��-�6���	�*HUQVEDFKHU��0�$����������7KH�VFLHQFH�RI�
VH[�GLIIHUHQFHV�LQ�VFLHQFH�DQG�PDWKHPDWLFV��3V\FKRORJLFDO�6FLHQFH�LQ�WKH�3XEOLF�,QWHUHVW�����������'RL��
��������$����������������

)U\HU��5�*���	�/HYLWW��6�'����������$Q�HPSLULFDO�DQDO\VLV�RI�WKH�JHQGHU�JDS�LQ�PDWKHPDWLFV��$PHULFDQ�(FRQRPLF�
-RXUQDO������������������5HWULHYHG�IURP�KWWS���ZZZ�QEHU�RUJ�SDSHUV�Z������

/HDSHU��&���)DUNXV��7���	�%URZQ��&����������$GROHVFHQW�JLUOV¶�H[SHULHQFHV�DQG�JHQGHU�UHODWHG�EHOLHIV�LQ�UHODWLRQ�
WR�WKHLU�PRWLYDWLRQ�LQ�PDWK�VFLHQFH�DQG�(QJOLVK��-RXUQDO�RI�<RXWK�$GROHVFHQFH��������������'RL��
��������V���������������]��

/RFNKHHG��0�(���7KRUSH��0���%URRNV�*XQQ��-���&DVVHUO\��3���	�0F$OORQ��$����������6H[�DQG�HWKQLF�GLIIHUHQFHV�
LQ�PLGGOH�VFKRRO�PDWKHPDWLFV��VFLHQFH�DQG�FRPSXWHU�VFLHQFH��:KDW�GR�ZH�NQRZ"�3ULQFHWRQ��1-��
(GXFDWLRQDO�7HVWLQJ�6HUYLFH��

1LGHUWH��0���	�9HVWHUOXQG��/����������([SODLQLQJ�WKH�JHQGHU�JDS�LQ�PDWK�WHVW�VFRUHV��7KH�UROH�RI�FRPSHWLWLRQ��
-RXUQDO�RI�(FRQRPLF�3HUVSHFWLYHV�������������������

2DNHV��-����������.HHSLQJ�WUDFN��+RZ�VFKRROV�VWUXFWXUH�LQHTXDOLW\��1HZ�+DYHQ�&7��<DOH�8QLYHUVLW\�3UHVV���
 

 

Applying for NCCTM Mini-grants 
�
1&&70� SURYLGHV� IXQGLQJ� IRU� 1RUWK� &DUROLQD� WHDFKHUV� DV� WKH\� GHYHORS� DFWLYLWLHV� WR� HQKDQFH� PDWKHPDWLFV�
HGXFDWLRQ�� 7KLV� SURJUDP� ZLOO� SURYLGH� IXQGV� IRU� VSHFLDO� SURMHFWV� DQG� UHVHDUFK� WKDW� HQKDQFHV� WKH� WHDFKLQJ��
OHDUQLQJ�� DQG� HQMR\PHQW� RI�PDWKHPDWLFV�� 7KHUH� LV� QR� SUHFRQFHLYHG� FULWHULRQ� IRU� SURMHFWV� H[FHSW� WKDW� VWXGHQWV�
VKRXOG�UHFHLYH�DQ�RQ�JRLQJ�EHQHILW� IURP�WKH�JUDQW��7KH�PLQL�JUDQWV�DUH�DZDUGHG�E\�HDFK�RI� WKH� WKUHH�UHJLRQDO�
RUJDQL]DWLRQV� WR�PHPEHUV�ZLWKLQ� WKHLU� JHRJUDSKLF� ERXQGDULHV��$� WRWDO� RI� �������� LV� DYDLODEOH� HDFK� \HDU� IRU�
PLQL�JUDQWV��ZLWK�HDFK�UHJLRQ�DZDUGLQJ�DSSUR[LPDWHO\�������LQ�JUDQWV�WR�LWV�PHPEHUV���
�
'LUHFWLRQV�
7KH�DSSOLFDWLRQ�LV�DYDLODEOH�RQ�WKH�1&&70�ZHEVLWH��KWWS���ZZZ�QFFWP�RUJ!��5HDG�DOO�GLUHFWLRQV�FDUHIXOO\��DQG�
ILOO�RXW�WKH�DSSOLFDWLRQ�DQG�FRYHU�VKHHW�FRPSOHWHO\��)DLOXUH�WR�FRUUHFWO\�OLVW�WKH�1&&70�UHJLRQ�DQG�PHPEHUVKLS�
QXPEHU�ZLOO� FDXVH�\RXU�DSSOLFDWLRQ� WR�QRW�EH�FRQVLGHUHG��*UDQW�SURSRVDOV�PXVW�EH�SRVWPDUNHG�RU� HPDLOHG�E\�
6HSWHPEHU����� DQG�SURSRVDOV� VHOHFWHG� IRU� IXQGLQJ�ZLOO� UHFHLYH� IXQGV� LQ� HDUO\�1RYHPEHU��<RX�ZLOO� UHFHLYH�DQ�
HPDLO�FRQILUPDWLRQ�RI�UHFHLSW�RI�\RXU�SURSRVDO��,I�\RX�GR�QRW�UHFHLYH�D�FRQILUPDWLRQ�ZLWKLQ�RQH�ZHHN��IROORZ�XS�
ZLWK�WKH�0LQL�JUDQW�&RRUGLQDWRU��%H�VXUH�WKDW�\RXU�1&&70�PHPEHUVKLS�LV�FXUUHQW�DQG�DFWLYH�IRU�WKH�XSFRPLQJ�
\HDU��(DFK�\HDU�ZH�KDYH�DSSOLFDWLRQV�WKDW�FDQQRW�EH�FRQVLGHUHG�EHFDXVH�RI�WKH�PHPEHUVKLS�UHTXLUHPHQW���
�

 

Common Core in Action 
8VLQJ�7HFKQRORJ\�LQ�0LGGOH�*UDGHV�0DWK�±�1&70�6PDUW�%ULHI�
�
,QFRUSRUDWLQJ� WHFKQRORJ\� ��� IURP�XVLQJ�YLGHR� WXWRULDOV� WR� LQWURGXFH� OHVVRQV� WR�KDYLQJ� VWXGHQWV�SORW� JUDSKV�RQ�
L3DGV����LV�D�JUHDW�ZD\�WR�HQJDJH�PLGGOH�VFKRRO�VWXGHQWV�LQ�PDWK�OHVVRQV��HGXFDWRU�0RQLFD�%XUQV�ZULWHV�LQ�WKLV�
EORJ�SRVW��%XUQV�RIIHUV�VHYHUDO�LGHDV�IRU�XVLQJ�WHFKQRORJ\�LQ�PDWK�FODVV��VXFK�DV�KDYLQJ�VWXGHQWV�FUHDWH�GLJLWDO�
WXWRULDOV�GHPRQVWUDWLQJ�D�PDWKHPDWLFDO�FRQFHSW�DQG�GLVFXVVLQJ�D�PDWK�FRQFHSW�DIWHU�ZDWFKLQJ�D�YLGHR���

7R�OHDUQ�PRUH��KWWS���ZZZ�HGXWRSLD�RUJ�EORJ�FFVV�PLGGOH�VFKRRO�PDWK�WHFK�PRQLFD�EXUQV��



 
�
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History Corner 
�

�'HVFDUWHV
�&RRUGLQDWH�*HRPHWU\�DQG�3LFN¶V�7KHRUHP�
/DXUHQ�'X9DOO�DQG�-HVVLH�'DYLGVRQ��0LDPL�8QLYHUVLW\��0LDPL��2+�

�
$UH� \RX� ORRNLQJ� IRU� D� IXQ�ZD\� WR� FRQQHFW� JHRPHWU\� DQG� DOJHEUD� WR� KLVWRU\"�/RRN� QR� IXUWKHU� WKDQ�'HVFDUWHV�
FRRUGLQDWH� JHRPHWU\� DQG� 3LFN¶V� WKHRUHP�� D� PHWKRG� IRU� PHDVXULQJ� WKH� DUHD� RI� LUUHJXODU� VKDSHV�� 'HVFDUWHV�
FRRUGLQDWH�JHRPHWU\�DOORZV�IRU�VWXGHQWV� WR�ZRUN�ZLWK�JHRPHWULFDO� ILJXUHV�RQ�FRRUGLQDWH�SODQHV��7KHQ��DV� WKH\�
PRYH�LQWR�XSSHU�OHYHO�PLGGOH�VFKRRO���WK�RU��WK�JUDGH���3LFN¶V�WKHRUHP�HQDEOHV�VWXGHQWV�WR�PHHW�PDQ\�FRPPRQ�
FRUH�FRQWHQW�VWDQGDUGV�E\�OLQNLQJ�WKH�WZR��%RWK�JHRPHWULF�DQG�H[SUHVVLRQ�HTXDWLRQ�VWDQGDUGV���*�$������((�$���
DQG���((�%����1*$&��������DUH�PHW�WKURXJK�ZRUN�ZLWK�SRO\JRQV�DQG�DOJHEUDLF�H[SUHVVLRQV��

,Q�WKLV�SDSHU��ZH�H[SORUH�DUHDV�RI�LUUHJXODU�VKDSHV�RQ�WKH�FRRUGLQDWH�SODQH��$IWHU�D�EULHI�GLVFXVVLRQ�RI�
WKH�RULJLQV�RI� FRRUGLQDWH�JHRPHWU\��ZH�GLVFXVV�PHWKRGV� IRU�PRWLYDWLQJ�GLVFRYHU\�RI�3LFN¶V�7KHRUHP� WKURXJK�
VDPSOH�VWXGHQW�ZRUN��
�
+LVWRU\�

5HQH�'HVFDUWHV�DQG�&RRUGLQDWH�*HRPHWU\��7KH�FRRUGLQDWH�SODQH� LV�D�KLVWRULFDOO\�QRWDEOH�ILQGLQJ�LQ�
PDWKHPDWLFV�� ,WV� GHYHORSPHQW� E\� 5HQH� 'HVFDUWHV�� D� )UHQFK� PDWKHPDWLFLDQ� LQ� WKH� ��WK� FHQWXU\�� ODLG� WKH�
IRXQGDWLRQ� IRU� PDQ\� LPSRUWDQW� PDWKHPDWLFDO� UHVXOWV�� LQFOXGLQJ� 3LFN¶V� 7KHRUHP�� $FFRUGLQJ� WR� OHJHQG�� ZKLOH�
O\LQJ�LQ�EHG�RQH�GD\�'HVFDUWHV�QRWLFHG�D�IO\�ODQG�RQ�WKH�FHLOLQJ��+H�ZDWFKHG�WKH�IO\�IRU�D�ORQJ�WLPH�DQG�EHJDQ�WR�
ZRQGHU�LI�WKH�IO\�ODQGHG�LQ�WKH�VDPH�VSRW�PRUH�WKDQ�RQFH��+H�UHDOL]HG�KH�FRXOG�GHVFULEH�WKH�IO\¶V�SRVLWLRQ�E\�LWV�
GLVWDQFH�IURP�WKH�ZDOOV��KHQFH��WKH�FRRUGLQDWH�SODQH��*ODVV���������+LV�ZRUN�SURYLGHG�WKH�EDVLV�IRU�FRRUGLQDWH�
JHRPHWU\��FRPPRQO\�FDOOHG�&DUWHVLDQ�JHRPHWU\��LQ�KLV�KRQRU��
� 7KH�GHYHORSPHQW�RI�WKH�&DUWHVLDQ�SODQH�HQDEOHG�JHRPHWHUV�WR�H[SORUH�VKDSHV�RQ�D�JULG��7KLV�PDGH�WKH�
SURFHVV�RI�PHDVXULQJ�YDULRXV�DWWULEXWHV�RI�VKDSHV���LQFOXGLQJ�DUHD���IDU�VLPSOHU��)RU�LQVWDQFH��WKH�JULG�DOORZHG�
PDWKHPDWLFLDQV�WR�FDOFXODWH�DUHDV�RI�VKDSHV�E\�EUHDNLQJ�WKHP�XS�LQWR�VPDOOHU�SDUWV��

*HRUJ�3LFN�DQG�3LFN¶V�7KHRUHP��)URP�'HVFDUWHV¶�GLVFRYHU\�RI�FRRUGLQDWH�JHRPHWU\��*HRUJ�3LFN��DQ�
$XVWULDQ�0DWKHPDWLFLDQ�ZKR�VWXGLHG�DW�WKH�8QLYHUVLW\�RI�9LHQQD��GHYHORSHG�3LFN¶V�7KHRUHP�DQG�SXEOLVKHG�LW�LQ�
������ 3LFN¶V� 7KHRUHP� LV� XVHG� WR� FDOFXODWH� WKH� DUHD� RI� LUUHJXODU� VKDSHV�� 3LFN� KHDGHG� WKH� FRPPLWWHH� DW� WKH�
8QLYHUVLW\� RI� 3UDJXH��ZKLFK� DSSRLQWHG�(LQVWHLQ� FKDLU� RI�PDWKHPDWLFDO� SK\VLFV� LQ� ������ 3LFN� ODWHU� LQWURGXFHG�
(LQVWHLQ� WR� WKH�ZRUN�RI� ,WDOLDQ�PDWKHPDWLFLDQV��ZKLFK� ODWHU� KHOSHG�(LQVWHLQ� WR� VXFFHVVIXOO\� IRUPXODWH� JHQHUDO�
UHODWLYLW\��
�
0DWKHPDWLFV�

&RRUGLQDWH�*HRPHWU\��)LJXUH���VKRZV�RQH�ZD\�RI�EUHDNLQJ�XS�WKH�LUUHJXODU�VKDSH�DQG�VROYLQJ�IRU�WKH�
DUHD��7KLV�ZD\�LQYROYHV�EUHDNLQJ�XS�WKH�LQWHULRU�RI�WKH�VKDSH�LQWR�WULDQJOHV�DQG�UHFWDQJOHV�DQG�VROYLQJ�IRU�WKHLU�
LQGLYLGXDO�DUHDV��7R�VROYH�IRU� WKH�DUHD�$�RI� WKH� WULDQJOHV� WKH�IRUPXOD� LV�$� �òEK��ZKHUH�E� UHSUHVHQWV� WKH�EDVH�
OHQJWK�DQG�K�WKH�KHLJKW��WKH�DUHD�IRU�WKH�UHFWDQJOHV�LVܣ� ൌ ܾ݄��2QFH�WKH�DUHDV�RI�HDFK�VKDSH�IRUPHG�ZLWKLQ�DUH�
FDOFXODWHG��WKH\�DUH�DGGHG�WR�ILQG�WKH�DUHD�RI�WKH�LUUHJXODU�VKDSH���

)LJXUH���GHPRQVWUDWHV�DQ�DOWHUQDWH�DSSURDFK�WKDW�FDQ�EH�XVHG�WR�FDOFXODWH�WKH�DUHD�RI�DQ�LUUHJXODU�ILJXUH��
7KLV�PHWKRG�EHJLQV�E\�FUHDWLQJ�UHFWDQJOH�DURXQG�WKH�LUUHJXODU�VKDSH�WKDW�WRXFKHV�HDFK�RI�WKH�RXWHUPRVW�YHUWLFHV��
7KHQ� LQVWHDG�RI�EUHDNLQJ�XS� WKH� LQVLGH�RI� WKH� LUUHJXODU�VKDSH�� WKH�H[WUD�VSDFH�FUHDWLQJ�E\�GUDZLQJ�D� UHFWDQJOH�
DURXQG�WKH�RXWVLGH�LV�EURNHQ�XS�LQWR�UHFWDQJOHV�DQG�WULDQJOHV��7KH�DUHD�RI�WKH�ODUJH�UHFWDQJOHV�RQ�WKH�RXWVLGH�LV�
FDOFXODWHG�DQG�WKHQ�WKH�WULDQJOHV�DQG�UHFWDQJOHV�DUH�WKHQ�VXEWUDFWHG�IURP�WKDW�DUHD�OHDYLQJ�WKH�DUHD�RI�LUUHJXODU�
VKDSH�DV�WKH�DQVZHU���

%HIRUH�3LFN¶V�7KHRUHP��WKH�RQO\�NQRZQ�ZD\�WR�VROYH�IRU�WKH�DUHD�RI�DQ�LUUHJXODU�VKDSH�ZDV�E\�EUHDNLQJ�
LW�XS�LQWR�UHJXODU�SRO\JRQV�VXFK�DV�UHFWDQJOHV�DQG�WULDQJOHV��7KHUH�DUH��KRZHYHU��PDQ\�GLIIHUHQW�ZD\V�WR�EUHDN�
XS�WKH�VKDSH���
�



 
�
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� � � � �
)LJXUH����&DOFXODWLQJ�DUHD�E\�VSOLWWLQJ�XS�VKDSH�RQ�JULG� � )LJXUH����$OWHUQDWLYH�PHWKRG�

�
)RUPXODWLQJ�8QGHUVWDQGLQJ�
)LJXUH��� VKRZV�D� WDEOH� FRQVWUXFWHG� WR�RUJDQL]H�DQG� UHFRUG� WKH�QXPEHU�RI�ERUGHU�SRLQWV�DQG� LQWHULRU�SRLQWV�RI�
YDULRXV�SRO\JRQV�ZKHQ�ZRUNLQJ�WRZDUGV�WKH�GLVFRYHU\�RI�3LFN¶V�7KHRUHP��$Q�LPSRUWDQW�SDUW�RI�WKLV�SURFHVV�LV�
NHHSLQJ� HLWKHU� WKH� QXPEHU� RI� LQWHULRU� SRLQWV� RU� WKH� QXPEHU� RI� ERUGHU� SRLQWV� FRQVWDQW�� )LJXUH� �� VKRZV� ZKDW�
KDSSHQV� ZKHQ� WKH� QXPEHU� RI� SHULPHWHU� SLQV� LV� LQFUHDVHG� E\� RQH� HDFK� WLPH�� ZKLOH� WKH� LQWHULRU� SLQV� UHPDLQ�
FRQVWDQW�DW����:LWK�HDFK�SURJUHVVLRQ��WKH�DUHD�JRHV�XS�E\�ò��)LJXUH���VKRZV�ZKDW�KDSSHQV�WR�WKH�DUHD�RI�WKUHH�
SRO\JRQV�DV�WKH�QXPEHU�RI�LQWHULRU�SLQV�LV�LQFUHDVHG�E\�RQH�HDFK�WLPH��ZKLOH�WKH�SHULPHWHU�SLQV�UHPDLQ�FRQVWDQW�
DW�WKUHH��5XVVHOO���������)URP�VWHS�RQH�WR�WZR��DQG�WKHQ�WZR�WR�WKUHH��WKH�DUHD�JRHV�XS�E\�RQH��
�

� � �
)LJXUH����3LFN¶V�7KHRUHP�WDEOH� )LJXUH����,QWHULRU�SRLQWV�KHOG�FRQVWDQW� �)LJXUH����%RUGHU�SRLQWV�KHOG�FRQVWDQW�

�
3LFN¶V�7KHRUHP��8VLQJ�)LJXUH����ZH�FDQ�WLH�LQ�WKH�UHODWLRQVKLS�WR�3LFN¶V�WKHRUHP�IURP�)LJXUHV���DQG����

KROGLQJ�LQWHULRU�SRLQWV�DQG�WKHQ�ERUGHU�SRLQWV�FRQVWDQW��7KURXJK�WKLV�SURFHVV��LW�FDQ�EH�GLVFRYHUHG�WKDW�DV�ERUGHU�
SRLQWV�RI�WKH�VKDSH�DUH�LQFUHDVHG�E\�RQH��WKH�DUHD�LQFUHDVHV�E\�RQH�KDOI�DQG�DV�LQWHULRU�SRLQWV�LQFUHDVH�E\�RQH��WKH�
DUHD�LQFUHDVHV�E\�RQH�DV�ZHOO��3LFN¶V�WKHRUHP�FRPELQHV�WKH�ERUGHU�SRLQWV�DQG�LQWHULRU�SRLQWV�IURP�WKH�ILUVW�WZR�
FROXPQV�LQ�)LJXUH���WR�JLYH�\RX�WKH�DUHD�RI�DQ�LUUHJXODU�VKDSH�ZKHQ�SODFHG�RQ�D�JHRERDUG��8VH�WKH�UHODWLRQVKLSV�
IRXQG� LQ�)LJXUH� �� DQG��� EHWZHHQ� DUHD�� ERUGHU� SRLQWV� DQG� LQWHULRU� SRLQWV� WR� GLVFRYHU� WKH� IRUPXOD��$GGLQJ� WKH�
QXPEHU� RI� LQWHULRU� SRLQWV� WR� KDOI� RI� WKH� ERUGHU� SRLQWV� DQG� VXEWUDFWLQJ� RQH�ZLOO� JLYH� WKH� DUHD� RI� WKH� SRO\JRQ�
�5XVVHOO���������

,I�ZH�OHW�,�UHSUHVHQW�WKH�QXPEHU�RI�LQWHULRU�SRLQWV��L�H���WKH�SRLQWV�WKDW�OLH�ZKROO\�LQVLGH�WKH�SRO\JRQ��DQG�
3�UHSUHVHQW�WKH�SRLQWV�WKDW�OLH�RQ�WKH�SHULPHWHU��L�H���WKH�ERUGHU�SRLQWV��ZH�JHW�3LFN¶V�7KHRUHP��
�

ܣ ൌ ܫ ൅ ଵ
ଶ ܲ െ ͳ��

�
$SSO\LQJ�WKH�)RUPXOD�
)LJXUH��� LOOXVWUDWHV� D� VWXGHQW�KLJKOLJKWLQJ�DQ�DUHD�FDOFXODWLRQ�ZLWK�3LFN¶V�7KHRUHP��7KH� FLUFOHG�SRLQWV�RQ� WKH�
LQVLGH�DUH�WKH�LQWHULRU�SRLQWV�DQG�WKH�SRLQWV�WKDW�DUH�DORQJ�WKH�SHULPHWHU�DUH�WKH�ERUGHU�SRLQWV��$V�VKRZQ�LQ�WKH�
ILUVW�SUREOHP��,� ���DQG�3� �ò���� ���ò��7KXV�WKH�IRUPXOD�IRU�WKH�DUHD�$�\LHOGV�������������� �������WKH�DUHD�RI�
WKH�ILUVW�SRO\JRQ��6LPLODUO\��LQ�WKH�VHFRQG�ILJXUH��,� ����3� �ò���� ���ò�DQG�VR�$� �������������� �������
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�

�
)LJXUH����&DOFXODWLQJ�DUHD�XVLQJ�3LFN¶V�7KHRUHP�

�
,Q�WKH�&ODVVURRP�
$Q�DOWHUQDWLYH�FODVV� UHDGLQJ� IRU�FRRUGLQDWH�JHRPHWU\� LV�7KH�)O\�RQ� WKH�&HLOLQJ�E\�
�*ODVV�� ������� 7KLV� VKRUW� PDWK� SLFWXUH� ERRN� JLYHV� VWXGHQWV� D� TXLFN� KLVWRULFDO�
EDFNJURXQG� RQ� FRRUGLQDWH� JHRPHWU\� LQ� D� IXQ� DQG� H[FLWLQJ� ZD\�� 7KURXJK� KDYLQJ�
VWXGHQWV�EHJLQ�VROYLQJ�IRU� WKH�DUHD�RI� LUUHJXODU�SRO\JRQV�E\�GLYLGLQJ� WKHP�XS� LQWR�
UHFWDQJOHV� DQG� WULDQJOHV�� WKH\� ZLOO� GHYHORS� D� VHQVH� RI� DSSUHFLDWLRQ� IRU� 3LFN¶V�
7KHRUHP��$IWHU�WHGLRXVO\�VROYLQJ�WKHVH�DUHDV�ZLWKRXW�WKH�WKHRUHP��VWXGHQWV�FDQ�WKHQ�
ZRUN� WRJHWKHU� DQG� XVH� DOJHEUDLF� UHDVRQLQJ� WR� FRPH� XS� ZLWK� WKH� IRUPXOD� IRU�
WKHPVHOYHV�� 2QFH� WKH\� KDYH� GLVFRYHUHG� 3LFN¶V� 7KHRUHP�� VWXGHQWV� FDQ� VHH� WKH�
XVHIXOQHVV�LW�KDV�ZKHQ�ZRUNLQJ�ZLWK�LUUHJXODU�SRO\JRQV�DQG�WKH�IRUPXOD¶V�HIIHFW�RQ�
FRRUGLQDWH�JHRPHWU\���
�
&RQFOXVLRQ�
� 3LFN
V� 7KHRUHP� LV� DQ� DOWHUQDWLYH�PHWKRG� IRU�PHDVXULQJ� WKH� DUHDV� RI� LUUHJXODU� VKDSHV� RQ� D� FRRUGLQDWH�
SODQH��,W�DOORZV�IRU�VWXGHQWV�WR�PDNH�WKH�FRQQHFWLRQ�EHWZHHQ�DOJHEUD�DQG�JHRPHWU\�WKURXJK�QXPHULFDO�UHDVRQLQJ�
QR�PDWWHU� WKH� JUDGH� OHYHO�� 3LFN¶V�7KHRUHP�EULQJV� WRJHWKHU� KLVWRU\� DQG�PDWKHPDWLFV� WKURXJK� WKH� GLVFRYHU\� RI�
FRRUGLQDWH�JHRPHWU\�LQ�D�IRUPXOD�WKDW�DOORZV�WKH�PDQLSXODWLRQ�RI�VKDSHV�RQ�WKH�FRRUGLQDWH�SODQH��%RWK�WDQJLEOH�
PDQLSXODWLYHV�DQG�WHFKQRORJ\�FDQ�EH�LQFRUSRUDWHG�LQWR�WKH�OHDUQLQJ�SURFHVV�ZLWK�JHRERDUGV��7KLV�DVVRFLDWLRQ�RI�
PDWK�DQG�KLVWRU\�PDNHV�IRU�D�ZHOO�URXQGHG�OHVVRQ�DQG�H[SHULHQFH�IRU�VWXGHQWV��
�
5HIHUHQFHV�
*ODVV��-����������7KH�IO\�RQ�WKH�FHLOLQJ��$�PDWK�UHDGHU��1HZ�<RUN��5DQGRP�+RXVH�3XEOLVKLQJ��
1DWLRQDO�*RYHUQRUV�$VVRFLDWLRQ�&HQWHU�IRU�%HVW�3UDFWLFHV��&RXQFLO�RI�&KLHI�6WDWH�6FKRRO�2IILFHUV����������

&RPPRQ�FRUH�VWDWH�VWDQGDUGV��0DWKHPDWLFV��:DVKLQJWRQ��'&��$XWKRU��
5XVVHOO��5�$����������3LFN¶V�7KHRUHP��:KDW�D�OHPRQ��0DWKHPDWLFV�7HDFKHU�������������������
�

 

Math Apps – Information Wanted! 
�
/RRNLQJ�IRU�VRPH�DSSV�IRU�$QGURLG�DQG�RU�L3DG�WKDW�ZLOO�KHOS�VWXGHQWV�SUDFWLFH�WKHLU�PDWK�VNLOOV"�&KHFN�RXW�WKLV�
DUWLFOH�SXEOLVKHG�RQ�WKH�ZHE�E\�3DUHQWV�PDJD]LQH���

KWWS���ZZZ�SDUHQWV�FRP�NLGV�HGXFDWLRQ�PDWK�DQG�VFLHQFH�EHVW�PDWK�DSSV�IRU�NLGV��
�

+DYH�\RX�IRXQG�D�JRRG�DSS"�6HQG�LQ�D�VKRUW�GHVFULSWLRQ�VR�ZH�FDQ�SXW�LW�LQ�7KH�&HQWURLG� 



 
�
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Problems to Ponder �
�

6SULQJ������3UREOHPV�
+ROO\�+LUVW��$SSDODFKLDQ�6WDWH�8QLYHUVLW\��%RRQH��1&�

�
*UDGHV�.±���-HVVLFD�ZDQWV�WR�WDNH�VRPH�RI�KHU�WR\V�WR�KHU�JUDQGPRWKHU¶V�KRXVH��-HVVLFD�KDV�D�SX]]OH��D�VWXIIHG�
EHDU��DQG�D�GROO��+RZ�PDQ\�FKRLFHV�GRHV�VKH�KDYH�LI�VKH�FDQ�WDNH���LWHPV�WR�KHU�JUDQGPRWKHU¶V�KRXVH"�
�
*UDGHV��±���$�SLHFH�RI�ULEERQ���\DUGV�ORQJ�LV�XVHG�WR�PDNH�ERZV�UHTXLULQJ����LQFKHV�RI�ULEERQ�IRU�HDFK��:KDW�
LV�WKH�PD[LPXP�QXPEHU�RI�ERZV�WKDW�FDQ�EH�PDGH"�
�
*UDGHV��±������ OLWUHV�RI�ZDWHU�DUH�SRXUHG� LQWR�DQ�DTXDULXP�RI�GLPHQVLRQV���FP� OHQJWK����FP�EUHDGWK�� DQG�
��FP�KHLJKW��+RZ�KLJK��LQ�FP��ZLOO�WKH�ZDWHU�ULVH"�
�
*UDGHV��±����$%&'�LV�D�VTXDUH�RI�VLGH����DQG�(�DQG�)�DUH�WKH�PLG�SRLQWV�RI�VLGHV�$%�DQG�%&�UHVSHFWLYHO\��
:KDW�LV�WKH�DUHD�RI�WKH�TXDGULODWHUDO�(%)'"�

�
�
�
'LUHFWLRQV�IRU�VXEPLWWLQJ�VROXWLRQV�
�
��� 1HDWO\�SULQW�WKH�IROORZLQJ�DW�WKH�WRS�RI�HDFK�

VROXWLRQ�SDJH��
�� <RXU�IXOO�QDPH��ILUVW�DQG�ODVW��
�� <RXU�WHDFKHU¶V�QDPH�
�� <RXU�JUDGH�
�� <RXU�VFKRRO�

�
��� 6XEPLW�RQH�SUREOHP�SHU�SDJH��
�

6WXGHQWV� ZKR� VXEPLW� FRUUHFW� VROXWLRQV� ZLOO� EH�
UHFRJQL]HG� LQ� WKH� QH[W� LVVXH� RI� 7KH� &HQWURLG�� :H�
ZLVK� WR� SXEOLVK� FUHDWLYH� RU� ZHOO�ZULWWHQ� VROXWLRQV�
IURP� WKRVH� VXEPLWWHG�� ,I� \RX�ZRXOG� UDWKHU� QRW� KDYH�
\RXU� VROXWLRQ� SXEOLVKHG�� SOHDVH� VR� LQGLFDWH� RQ� \RXU�
VXEPLVVLRQ���
�
3URSHU�DFNQRZOHGJHPHQW� LV�FRQWLQJHQW�RQ� OHJLEOH�
LQIRUPDWLRQ�DQG�VROXWLRQV��

�
6HQG�VROXWLRQV�E\���-XQH������WR��1(:�$''5(66����
�

3UREOHPV�WR�3RQGHU��F�R�'U��+ROO\�+LUVW�
0DWKHPDWLFDO�6FLHQFHV�
%2;�������$SSDODFKLDQ�6WDWH�8QLYHUVLW\�
%RRQH��1&�������
�

$V� WKHVH� SUREOHPV� DUH� LQWHQGHG� WR� VWLPXODWH� LQGHSHQGHQW� WKLQNLQJ�� LW� LV� H[SHFWHG� WKDW� D� VXEPLWWHG� VROXWLRQ�
LQGLFDWHV� WKH� VWXGHQW� FRPSOHWHG� D� VLJQLILFDQW� SDUW� RI� WKH� ZRUN�� 3OHDVH� WU\� WR� KDYH� WKH� VWXGHQWV� XVH� FRPSOHWH�
VHQWHQFHV�ZKHQ�WKH\�ZULWH�XS�WKHLU�VROXWLRQV�WR�SURPRWH�HIIHFWLYH�FRPPXQLFDWLRQ�RI�WKHLU�LGHDV��
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62/87,21��*UDGHV�.±��)DOO������,VVXH��
3UREOHP��0UV��.OLQH¶V�FODVV�ZDV�JLYHQ�WKH�WDVN�RI�PHDVXULQJ�WKH�ZLGWK�RI�WKH�GRRU�WR�WKH�FODVVURRP�ZLWK�D�UXOHU��
.DWLH� UHSRUWHG� WKDW�KHU�PHDVXUHPHQW�ZDV���� LQFKHV�� -RVLH� UHSRUWHG� WKDW�KHU�PHDVXUHPHQW�ZDV����FHQWLPHWHUV��
7ULQD� UHSRUWHG� WKDW� KHU�PHDVXUHPHQW�ZDV� �� \DUGV��([SODLQ�ZKLFK� VWXGHQW�ZDV� FRUUHFW� DQG�ZK\� WKH� RWKHU� WZR�
PXVW�KDYH�PDGH�D�PLVWDNH��
�
(GLWRU¶V�1RWH��1R�RQH�VXEPLWWHG�DQVZHUV�WR�WKLV�TXHVWLRQ��
�
62/87,21��*UDGHV�����)DOO������,VVXH�
3UREOHP��6WHYH�DQG�.HPDO�KDYH�RIIHUHG�WR�EULQJ�IUXLW�VDODG�WR�FODVV�DV�D�VQDFN�WR�FHOHEUDWH�WKH�HQG�RI�WKH�VFKRRO�
\HDU��6WHYH¶V� UHFLSH� FDOOV� IRU��� FXSV�RI� VWUDZEHUULHV� DQG��� FXSV�RI�PHORQ��.HPDO¶V� UHFLSH� FDOOV� IRU� �� FXSV�RI�
VWUDZEHUULHV�WR���FXSV�RI�PHORQ��6XVDQ�OLNHV�VWUDZEHUULHV�D�ORW�PRUH�WKDQ�PHORQ��ZKLFK�UHFLSH�KDV�D�KLJKHU�UDWLR�
RI�VWUDZEHUULHV�WR�PHORQ"�
�
&RUUHFW�6ROXWLRQV�ZHUH�VXEPLWWHG�E\�0U��%DFFXV¶�DQG�0V��6FKXO]H¶V�FODVVHV�DW�5DYHQFURIW�6FKRRO��
�
(GLWRU¶V� 1RWH�� 0RVW� VWXGHQWV� MXVWLILHG� WKHLU� DQVZHUV� XVLQJ� WKH� IDFW� WKDW� �� LV� JUHDWHU� WKDQ� ��� ,� VXJJHVW� WKDW�
WHDFKHUV� DVN� WKH� VDPH� TXHVWLRQ� DJDLQ�ZLWK� UDWLRV� RI� ���� DQG� ���� WR� EH� VXUH� VWXGHQWV� DUH� WKLQNLQJ� DERXW� WKLV�
SUREOHP�FRUUHFWO\��
�
62/87,21��*UDGHV�����6SULQJ������LVVXH�
3UREOHP��)UDQN�LV�JRLQJ�WR�VHQG�VRPH�IORZHUV�WR�KLV�ZLIH��/H[LQJWRQ�)ORULVW�FKDUJHV����SHU�URVH��SOXV�����IRU�WKH�
YDVH��-DFO\Q
V�)ORZHUV��LQ�FRQWUDVW��FKDUJHV����SHU�URVH�DQG�����IRU�WKH�YDVH��,I�)UDQN�RUGHUV�WKH�ERXTXHW�ZLWK�D�
FHUWDLQ�QXPEHU�RI� URVHV�� WKH�FRVW�ZLOO�EH� WKH�VDPH�ZLWK�HLWKHU� IORZHU�VKRS��+RZ�PDQ\�URVHV�ZRXOG� WKHUH�EH"�
:KDW�ZRXOG�WKH�WRWDO�FRVW�EH"�
�
([DPSOH�&RUUHFW�6ROXWLRQV�

�

�

�
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�
�
&RUUHFW�6ROXWLRQV�ZHUH�UHFHLYHG�IURP�WKH�IROORZLQJ�VWXGHQWV��
�
%HUWLH�0LGGOH�6FKRRO�

x� 0V��%ULWWHQKDP��6DGH�3URFWRU��7DW\DQD�7D\ORU�
x� 0UV�� &DUOWRQ�� 'HUZLQ� %DXVHU�� /DXUHQ� %HOFK�� :DUUHQ� 'LFNHQV�� 7D\ORU� (GPRQGVRQ�� $OHDMDK� 3URFWRU��

'LDPRQG�5HLG��-KRUGDQ�5RVH��*UHJRU\�6LEHOLXV��6DP\D�6SHOOHU��7\NHGUD�9DXJKDQ��-DLMXDQ�9LFN��'HRQML�
:DWVRQ��.DH¶$VLD�:DWVRQ���

x� 0UV��&UHGOH��&DUULQJWRQ�'XGOH\��-D¶.LHVH�)UHHPDQ�
x� 0V��-HIIHUVRQ��-DN\DK�%���6HDQ�%URZQ�
x� 0V��-RKQVRQ�%D]HPRUH��.H\DQD�3XUYLV�
x� 0V��/HH��-HDQQHWWD�/HH�
x� 0UV��0LOOHU��-DFR\D�/HDU\�
x� 0U��2UELWD��%UHWW�%UDEEOH��&KULV�&KHUU\��7\UHH�+���5D¶1HHVKD�+DWKDZD\��(WKDQ�+LQ��$QGUHZ�+DJJDUG��

5\DQ� +RJJDUG�� 'DND\L� 0F*HH�� -DFD\D� 0RRUH�� &KDQGOHU� 2UELWD�� 0DUFXV� 3KLO\DZ�� 'DYLG� 3RJROD��
&RXUWQH\�3XJK��-D%UHD�6SHOOHU�

x� 0UV��7\VRQ��-DFO\Q�)ORZHU��$QWRQHWWH�7KRPSVRQ��'RQTXH]LD�:DWVRQ�
x� 0U�� 8UTXKDUW�� .HPRQ\D� *UHHQ�� $UPDQL� +LJJV�� $QGULQD� /HH�� 1\HVKD� 3��� 0HODQLH� 7D\ORU�� 7\UHVH�

:LOOLDPV�
+HUWIRUG�&RXQW\�0LGGOH�6FKRRO�

x� 0U��%DUQKDUW��:LOOLDP�$VNHZ��-U���$PEHU�%DQNV��7UH\¶9H\RQ�%ORRGZRUWK��$UPRQL�%X��'HVWLQ\�&KDYLV��
0RUJDQ� )HFNQHU�� 2SKHOLD� )HUOLQ�� 'RPRQWH� )UHHPDQ�� $L\DQQD� +DUUHOO�� 7UH0RQWH� +DUUHOO�� .HDUD�
+XJXOH\�� -XQLRXV� +XQWHU�� .HQQHWK� .RQHJD\�� %UHQGRQ� /DVVLWHU�� -HPDUL� /DVVLWHU�� .H\RQWH� /DVVLWHU��
.L$VLD�/DVVLWHU��-DEULD�/HDU\��5DVKHHG�/HH��7UHYRU�/HH��-DGLQ�/XQVIRUG��1DWKDQ�0RQWJRPHU\��%UHDQQD�
2XWODZ��.L\RQD�2YHUWRQ��7RQ\�3HHOH��(ULF�3KHOSV��/XQ]H\�5KRGHV��6K\PRUD�5LYHUV��$NL¶<D�5XVVHOO��
0\¶.LD�6DQGHUV��5XVW\�6NDJJV��$�3URPLVH�6ODGH��$OOHQ�6PLWK��%UDQGRQ�6ROHV��.DVH\�6WURXG��7DOLFH�
6XWWRQ��5LFN\�7DQQ��7DOLN�7RWWHU��'HH]LUD�9LQVRQ��'HH]LUD�9LUVRQ��:\DWW�:DWHUILHOG��'L\VXDQD�:DWVRQ��
,QGLD�:LJJLQV��6WHSKDQL�:LW]LJPHD�

x� 0V�� &ROOLQV�� $O\VVD� $VNHZ�� (VDLXV� $VNHZ�� 'HWRQLR� %RRQH�� -XVWLQ� )XWUHOO�� 7\¶0HFLD� )XWUHOO�� 2UULQ�
*DWOLQJ�� 'DYLG� *UHHQZHOO�� 'HVWLQ\� +DUUHOO�� =DULD� +XQWHU�� .DO\VVD� 2UWL]�� *HQHYD� 5DVFRH�� 1DWKDQLHO�
5RZH��%UD[W\QH�6HHWUDP��=DFKDU\�6WR\HU��%UHHQD�:LOORXJKE\��=DFN�:LVH�

x� 0V� +XWFKLQVRQ�� 0RQDH� %LVKRS�� .HYDULRXV� %URZQORZ�� 7UDF\� &KHUU\�� .DYRQ� &RRSHU�� -D%URQQLD�
'LFNHQV�� 7\'DLVKXD� +DOO�� -DOHQ� -DFNVRQ�� (WKDQ� 3DUNHU�� =\RQQD� 5REHUWVRQ�� %UHDVLH� 6SUXLOO�� -D-XDQ�
6WHYHQVRQ�� .HVKDZQ� 7D\ORU�� 1DVLU� 7D\ORU�� $¶6KRQWL� 7KRPSVRQ�� 7LD� 7KRPSVRQ�� 'HVWLQ\� 9DXJKDQ��
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.DWRUD� :DONHU�� /RQQLH� :DUUHQ�� %UL¶$VLD� :LOGHU�� (WKDQ� :LOOLDPV�� 7\¶1DH]K� :LOOLDPV�� &U\VWDO�
=ROOLFRIIHU�

x� 0UV��5REHUVRQ��/DXUHQ�&DQQHWWH��'\TXHFH�'DYLV��-DVPLQH�(GZDUGV��-XVWLQ�*RRGZLQ��$VKOH\�/DVVLWHU��
.H\VKDZQ�/DVVLWHU��-DUHN�0RRUH��$N\LD�6WHSKHQVRQ��7XDUH]�:LJJLQV�

x� 0V��5XIILQ��'HLYDQ�+DUUHOO��-XVWLQ�-RUGDQ��&KHOVHD�/DVVLWHU��(PPDQXHO�2OJXLQ�
x� 0U��:DWVRQ��6KD'DYLD�+ROORZD\�

1RUWK�$VKHERUR�0LGGOH�6FKRRO�
x� 0V��'DQLHOV��9HURQLFD�$OHMR��0D[WRQ�%DEXOD��'\ODQ�%LVHVH��$GULDQQD�%XWOHU��%HQMDPLQ�&DUUROO��7H¶D�

(WWVRQ��-XOLD�)DLOH��-XDQ�*RQ]DOH]��9LFWRULD�*RXOG��$VLD�+DUG\��$ELJDLO�+DZNLQV��*DEULHOD�+HQULTXH]��
&U\VWDO� -DLPHV�� /LVVDQGUD� -LPLQH]�� 0DGLVRQ� -RQHV�� &DUROLQD� .DVHU�� /DXUD� .RVHU�� &KULV� 6DOLQDV��
$OH[DQGHU�6FKUDGHU��-LOOLDQ�6WULGHU��'DQLHOOH�7XFNHU��-XDQ�9HQFHV�

x� 0V��5RGULJXH]��+D\GHQ�%HVW��(OL]DEHWK�5HGGLQJ��&DUO\�6XOOLYDQ��%LOOLH�-HDQ�6SLFHU��$PHULFD�7ROHGR�
x� 0V��6KXPDNHU��0DGLVRQ�%URZQ�
x� 0U��6PLWK��.LDUD�$JXGHE��*DEULHOD�9DVTXH]�

6RXWK�$VKHERUR�0LGGOH�6FKRRO�
x� 0U��+\QG��.HQGDOO�$OOHQ�� -RQDWKDQ�%HLUUDQ��6DQWLDJR�%HQLWH]�*DUFLD��$OLFLD�%ODQQD�0DUWLQH]��/RJDQ�

%ULQNOH\��0HJDQ�&RUQZDOO��.DUOD�(VWUDGD��6KRDLE�)D]DO��(PPD�)HUUHH��&DWLH�)LFTXHWWH��7D\ORU�)LHOGV��
<DGLUD�*XHUUHUR��$OH[�+DPLOWRQ��'DOWRQ�+DUULV��$OL]H�+HDGHQ�� -DFTXD]KD�1HWWOHV��0DNHQ]LH� 3HUGXH��
-HVVH� 3RUWLOOR�� $OHMDQGUR� 5DPLUH]�� -HQQD� 5LFKDUGVRQ�� ,VDLDK� 5LGOH\�� /LQGD� 6HSXOXHGD�� -DGHQ� 6NHOO\��
0DGLVRQ�6WLFNOHU��&DOLVWD�:KLWH��:HVOH\�:LOOLDPV��&KULVWRSKHU�=HOQD�

x� 0UV�� 5XQQIHOGW�� 0LFKDHO� %ULWW�� 0DNDODK� %URZHU�� 'DOWRQ� 'RZQHU�� 6DUDK� )LFTXHWWH�� 5LOH\� +DPPHU��
$QGUHZ�+HUPRQ�� (PLO\�+LOO�� -RUG\Q� -DFREV��'\ODQ�.LQJ�� -XOLH� /HZLV�� -LPHQD�0HQGH]�7RUUHV�� /HDK�
5HLG��&KHOVHD�6DQGRYDO��(YDQJHORV�6LVWDVLV��-HQQD�7KRPSVRQ��%ULDQD�7LOOPDQ��+XQWHU�7ULQNOH\��&KORH�
:RRG�

x� 0V��6DODPRQH��0DNLD�$YLOD��.HQQHGL�%UD\ER\��5DFKHO�%ULWWLQJKDP��-DLOLQH�%XVWDPDQWH��7DWXP�+HUULQ��
0DF\�0F%ULGH��-XDQ�0HQGH]��(OL�2UWL]��6WHSKDQLH�6DQFKH]��0DND\OD�6DQWDV��5LOH\�6PLWK��6N\�6NHHQ��
0DWWKHZ�7KRPSVRQ��2OLYLD�7\OHU��0RUJDQ�:DUG�

�
62/87,21��*UDGHV������)DOO������,VVXH�
3UREOHP��7KH�WHUPV�RI�D�VHTXHQFH�RI�SRVLWLYH�LQWHJHUV�VDWLVI\�DQ��� �DQ���DQ�����DQ���IRU�Q� ���������������,I�D��
 �������ZKDW�LV�D�"�
�
(GLWRU¶V�1RWH��1R�RQH�VXEPLWWHG�DQVZHUV�WR�WKLV�TXHVWLRQ��

 
ACT Report on the Condition of STEM 
�
$&7�KDV�UHOHDVHG�LWV������UHSRUW�RQ�WKH�VWDWH�RI�67(0�HGXFDWLRQ��DQG�DPRQJ�WKH�ILQGLQJV�DUH���

x� ,QWHUHVW�LQ�67(0�LV�KLJK��$OPRVW�KDOI���������RI�VWXGHQWV�LQ�WKH������$&7�WHVWHG�JUDGXDWLQJ�FODVV�
KDYH�DQ�LQWHUHVW�LQ�67(0�PDMRUV�RU�RFFXSDWLRQV���

x� 0RUH� IHPDOH� WKDQ� PDOH� VWXGHQWV� DUH� LQWHUHVWHG� LQ� 67(0�� DOWKRXJK� WKH� RSSRVLWH� LV� WUXH� DPRQJ�
KLJKHU�DFKLHYLQJ�VWXGHQWV���

x� 7KH�DFDGHPLF�DFKLHYHPHQW�JDS� WKDW�H[LVWV� LQ�JHQHUDO� IRU�HWKQLFDOO\�GLYHUVH� VWXGHQWV� LV�HYHQ�PRUH�
SURQRXQFHG�DPRQJ�WKRVH�LQWHUHVWHG�LQ�WKH�67(0�ILHOGV�´��

�S�����KWWS���ZZZ�DFW�RUJ�VWHPFRQGLWLRQ����SGI�1DWLRQDO�67(0�5HSRUW������SGI�� �
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Awards 
�����2XWVWDQGLQJ�(OHPHQWDU\�0DWKHPDWLFV�7HDFKHUV�

5HSRUWHG�E\�.LWW\�5XWKHUIRUG��1RUWK�&DUROLQD�'HSDUWPHQW�RI�3XEOLF�,QVWUXFWLRQ��5DOHLJK��1&�
�

,Q�������SULQFLSDOV�RI�1RUWK�&DUROLQD�VFKRROV�ZHUH�HQFRXUDJHG�WR�QRPLQDWH�WKH�HOHPHQWDU\�WHDFKHUV�WKH\�EHOLHYH�
GR� WKH�PRVW� HIIHFWLYH� MRE� WHDFKLQJ�PDWKHPDWLFV� LQ� WKHLU� VFKRRO�� )URP� WKRVH� QRPLQDWHG�� HDFK� ORFDO� HGXFDWLRQ�
DJHQF\� �/($�� VHOHFWHG� RQH� WHDFKHU� WR� UHSUHVHQW� WKH� EHVW� LQ� HOHPHQWDU\�PDWKHPDWLFV� WHDFKLQJ� IURP� WKH� HQWLUH�
V\VWHP��7KH� IROORZLQJ� WHDFKHUV�� OLVWHG� LQ�RUGHU�E\�/($��ZHUH� VHOHFWHG�DQG�ZHUH�KRQRUHG�DW� WKH�$QQXDO�6WDWH�
0DWKHPDWLFV�&RQIHUHQFH�LQ�*UHHQVERUR��2FWREHU����1RYHPEHU����������
�

�
�

$ODPDQFH�%XUOLQJWRQ��/RUL�6PLWK�
$OH[DQGHU��/RUL�6LSH�
$QVRQ��7UDF\�0LFKHOOH�3UHVODU�
$VKHERUR�&LW\��6KDURQ�$QGUHZV�
$YHU\��-HVVLFD�-RQHV�
%HDXIRUW��.DWKHULQH�+ROW�
%ODGHQ��1LFROH�$OOHQ�
%XQFRPEH��:LOOLDP�+HQU\�
&DOGZHOO��-DQLH�5LFNPDQ�
&DUWHUHW��-LOO�+RROH\�
&DWDZED��%URRNH�3RWRFNL�
&KDUORWWH�0HFNOHQEXUJ��/LQGD�6LPRQV�
&KDWKDP��&KULVWLQD�/RZPDQ�
&OLQWRQ�&LW\��/RUL�%DNHU�
&ROXPEXV��'DQD�6FRWW�
&XPEHUODQG��-HQQLIHU�-DPPHU�
&XUULWXFN��%HWK�:LOOLDPV�
'DUH��%RQQLH�%HDFKDP�
'DYLGVRQ��5DFKHO�+D\QHV�
'XUKDP��7RPLND�$OWPDQ�/HZLV�
(OL]DEHWK�&LW\�3DVTXRWDQN��'LDQH�:KHGEHH�
(OL]DEHWK�&LW\�3DVTXRWDQN��-HDQH�-DFNVRQ�
)UDQNOLQ��&U\VWDO�:LOOLDPV�
*DVWRQ��/LVD�3HQQLQJWRQ�
*XLOIRUG��1DOLQL�'RUDVDP\�
+DUQHWW��&DOYHWWD�'XQNLQV�
+HQGHUVRQ��.DWK\�%ODFNZHOO�
+HQGHUVRQ�&ROOHJLDWH��(OOD�%HVV�%XPJDUQHU�
+RNH��/\QQ�3DONR�
-DFNVRQ��6XVDQ�:DOOHU�
-RKQVWRQ��$PDQGD�*RVHN�
.DQQDSROLV�&LW\��$QJLH�&DPSEHOO�

/HH��5HEHFFD�+DUULQJWRQ�
/HQRLU��/HLJK�$QQH�+DOO�
/LQFROQ��.DWKU\Q�*UDKDP�
0DFRQ��6DPDQWKD�%XOOLV�
0DUWLQ��6WHSKDQLH�+DUGLVRQ�
0F'RZHOO��&DLWOLQ�+XQWHU�
0RRUH��'DPLWD�1RFWRQ�
0RRUHVYLOOH�&LW\��6WHSKDQLH�6KDZ�
1HZ�+DQRYHU��%DUEDUD�8VVDU\�
1HZWRQ�&RQRYHU��5HEHFFD�9DVV�
2QVORZ��*DU\�&DVVLG\�
3DPOLFR��6KHUL�+DOH�
3HUVRQ��/LVD�'DYLV�
3LWW��%HFN\�%ULQVRQ�
5DQGROSK��'RQQD�'DONH�
5RFNLQJKDP��3DPHOD�.D\H�:RRG�'DOWRQ�
5XWKHUIRUG��&KHU\O�:KLWHVLGH�
6DPSVRQ��&KULVW\�$GDPV�
6FRWODQG��3DP�&RXJKHQRXU�
6WDQO\��/HDK�6ZLQN�
6WRNHV��6KDQQRQ�5RVH�
6ZDLQ��5HQHH�3HRSOHV�
9DQFH��0DJQXV�+HPDQV�
:DNH��&RXUWQH\�%HLFNHUW�
:DVKLQJWRQ��-ZDQLWD�%RRQH�
:DWDXJD��.LP�6KLHOGV�
:D\QH��-HQQLIHU�+DUSHU�
:LONHV��5HEHFFD�)DLQ�
:LQVWRQ�6DOHP�)RUV\WK��0DU\�)RUEHV�+DUUHOO�

$UNZULJKW�
<DGNLQ��.DUHQ�-R\QHU�
<DQFH\��7HHQD�5RELQVRQ

� �
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�
2XWVWDQGLQJ�6WXGHQWV�-DPHV�6FKUXP���

/HLJK�,OHU��DQG�%ODLU�:DWIRUG�

Awards 
�����2XWVWDQGLQJ�0DWKHPDWLFV�(GXFDWLRQ�6WXGHQWV�

5HSRUWHG�E\�%DPSLD�%DQJXUD��1RUWK�&DUROLQD�$	7�6WDWH�8QLYHUVLW\��*UHHQVERUR��1&�
�
(DFK�\HDU��1&&70�VSRQVRUV�WKH�VHOHFWLRQ�RI�WKUHH�2XWVWDQGLQJ�0DWKHPDWLFV�(GXFDWLRQ�6WXGHQWV��,W�LV�WKH�WDVN�
RI�WKH�6SHFLDO�$ZDUGV�&RPPLWWHH�WR�LGHQWLI\�WKH�PRVW�2XWVWDQGLQJ�0DWKHPDWLFV�(GXFDWLRQ�6WXGHQW�IURP�HDFK�
UHJLRQ��1RPLQDWLRQV�DUH�UHTXHVWHG�IURP�DOO�FROOHJHV�DQG�XQLYHUVLWLHV�LQ�1RUWK�&DUROLQD�ZLWK�WHDFKHU�SUHSDUDWLRQ�
SURJUDPV��
� $OO� QRPLQHHV� UHFHLYH� D� FHUWLILFDWH� DQG� D� RQH�\HDU�
PHPEHUVKLS� LQ�1&&70�� 7RS� DZDUG�ZLQQHUV� DUH� UHFRJQL]HG� DW�
WKH�$ZDUGV�3URJUDP�DW�WKH�$QQXDO�6WDWH�0DWKHPDWLFV�FRQIHUHQFH�
LQ� WKH� IDOO�� 7KH� ZLQQHUV� DOVR� UHFHLYH� D� SODTXH� DQG� D� FKHFN� IRU�
��������� $� VHFRQG� SODTXH� LV� SUHVHQWHG� WR� HDFK� FROOHJH� RU�
XQLYHUVLW\�LQ�UHFRJQLWLRQ�RI�LWV�KRQRUHH��

7KH� UHFLSLHQWV� RI� WKLV� \HDU¶V� DZDUGV� DUH�� %ODLU� .��
:DWIRUG� IURP�(DVW�&DUROLQD�8QLYHUVLW\� LQ� WKH� (DVWHUQ�5HJLRQ��
/HLJK� ,OHU� IURP� (ORQ� 8QLYHUVLW\� LQ� WKH� &HQWUDO� 5HJLRQ�� DQG�
-DPHV�$GDP�6FKUXP�IURP�:HVWHUQ�&DUROLQD�8QLYHUVLW\�LQ�WKH�
:HVWHUQ�5HJLRQ��
�
� %ODLU�.��:DWIRUG�LV�D�GRXEOH�PDMRU�ZLWK�D�%6�LQ�0DWKHPDWLFV�(GXFDWLRQ�DQG�D�%$�LQ�0DWKHPDWLFV�DW�
(DVW�&DUROLQD�8QLYHUVLW\��%ODLU�KDV�EHHQ�YHU\�DFWLYH�LQ�WKH�0DWKHPDWLFV�DQG�0DWKHPDWLFV�(GXFDWLRQ�DFWLYLWLHV�DW�
(DVW�&DUROLQD�8QLYHUVLW\��6KH�LV�D�PHPEHU�DQG�OHDGHU�RI�WKH�)LQDQFH�&RPPLWWHH�RI�WKH�1&&70�VWXGHQW�FKDSWHU�
DW� (&8��%ODLU� KDV� YROXQWHHUHG� IRU� WKH�1&&70�(DVWHUQ�5HJLRQ�&RQIHUHQFH� DQG� LV� D�0DWKHPDWLFV� (GXFDWLRQ�
5HSUHVHQWDWLYH�DW�WKH�)DOO�6SULQJ�2SHQ�+RXVH��6KH�KHOSHG�MXGJH�WKH�1&&70�/RJR�&RQWHVW�DQG�KDV�EHHQ�RQ�WKH�
'HDQ¶V�DQG�&KDQFHOORU¶V�/LVW�VHYHUDO�WLPHV��%ODLU�LV�FRPPLWWHG�WR�EHFRPLQJ�D�JUHDW�0DWKHPDWLFV�7HDFKHU��+HU�
SURIHVVRUV�GHVFULEH�KHU�DV�DQ�RXWVWDQGLQJ�VWXGHQW�ZLWK�DQ�H[FHSWLRQDOO\�VWURQJ�NQRZOHGJH�RI�0DWKHPDWLFV��
�

/HLJK�,OHU�LV�D�0DWKHPDWLFV�(GXFDWLRQ�PDMRU�DW�(ORQ�ZKR�LV�SXUVXLQJ�D�%6��/HLJK�LV�D�7HDFKLQJ�)HOORZ�
�&ODVV� RI� ������� DQG� LV� FXUUHQWO\� FRPSOHWLQJ� D� WZR�\HDU� UHVHDUFK� SURMHFW� HQWLWOHG� ³5HVSRQVH� WR� ,QWHUYHQWLRQ�
7HFKQLTXHV�DV�$SSOLHG� WR�6L[WK�*UDGH�0DWK�&RQWHQW� WR�3URPRWH�6WXGHQW�6XFFHVV�´�7KLV� UHVHDUFK�SURMHFW�ZDV�
IXQGHG�E\�(ORQ¶V�PRVW�SUHVWLJLRXV�UHVHDUFK�DZDUG��/HLJK�KDV�DOVR�EHHQ�LQYROYHG�LQ�PDQ\�RWKHU�DVSHFWV�RI� WKH�
PDWKHPDWLFV�HGXFDWLRQ�SURJUDP�DW�(ORQ��7XWRULQJ�LQ�YDULRXV�HOHPHQWDU\�VFKRROV�LQ�$ODPDQFH�&RXQW\��3DUHQW¶V�
1LJKW� 2XW� 6WXGHQW� 'LUHFWRU�� 6WXG\� $EURDG� 6WXGHQW� $PEDVVDGRU� SUHVHQWLQJ� WR� VHYHUDO� (ORQ� ���� &ODVVHV�
UHJDUGLQJ�KHU� H[SHULHQFH� VWXG\LQJ� DEURDG� LQ�/RQGRQ��6KH�KDV� DFWHG� DV� DQ�2ULHQWDWLRQ�/HDGHU� DQG�KDV�EHHQ� D�
7HDFKLQJ�)HOORZ¶V�VWXGHQW�ZRUNHU��6KH�DOVR�KDV�H[WHQVLYH�LQYROYHPHQW�LQ�WKH�FRPPXQLW\���

�
-DPHV�$GDP�6FKUXP�LV�D�VHQLRU�DW�:HVWHUQ�&DUROLQD�8QLYHUVLW\�FRPSOHWLQJ�D�%6�LQ�0DWKHPDWLFV�ZLWK�

D�FRQFHQWUDWLRQ�LQ�6HFRQGDU\�0DWKHPDWLFV�(GXFDWLRQ��-DPHV�LV�D�7HDFKLQJ�)HOORZ�ZKR�LV�YHU\�DFWLYH�LQ�WKH�ORFDO�
PDWKHPDWLFV�HGXFDWLRQ�SURJUDP�DW�:HVWHUQ�&DUROLQD��+H�SUHVHQWHG�D�SRVWHU�RQ�WKH�KLVWRU\�RI�PDWKHPDWLFV�DW�WKH�
6PRNH\� 0RXQWDLQ� 8QGHUJUDGXDWH� 5HVHDUFK� &RQIHUHQFH�� +H� SDUWLFLSDWHG� LQ� WKH� :LOOLDP� /RZHOO� 3XWQDP�
&RPSHWLWLRQ�������+H�SDUWLFLSDWHG� LQ� WKH������9LUJLQLD�7HFK�5HJLRQDO�0DWKHPDWLFV�&RQWHVW�DQG�DWWHQGHG�WKH�
�����1&&70�$QQXDO�&RQIHUHQFH�LQ�*UHHQVERUR��,Q�DGGLWLRQ�WR�DWWHQGLQJ�WDONV�DQG�JURXS�DFWLYLWLHV��-DPHV�ZDV�
HOHFWHG� SUHVLGHQW� RI� WKH�1&&70�6WXGHQW� DIILOLDWH� DW�:&8��+H� DOVR�ZRUNHG� LQ� WKH�0DWKHPDWLFV�'HSDUWPHQW�
XQGHU�WKH�VXSHUYLVLRQ�RI�IDFXOW\�LQ�WKH�FRRUGLQDWLRQ�RI�WKH�:&8¶V�0DWK�&RQWHVW��-DPHV�SDUWLFLSDWHG�LQ�VHYHUDO�
RWKHU�&RPPXQLW\�DFWLYLWLHV�VXFK�DV�WKH������'LVFRYHU\�2ULHQWDWLRQ�DQG�WKH�8QLYHUVLW\�0HQWRU�0HQWHH�SURJUDP��

�
&RQJUDWXODWLRQV�WR�WKHVH�RXWVWDQGLQJ�VWXGHQWV��

� �
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�
7RGG�$EHO��OHIW��SUHVHQWV�WKH�SODTXH�WR�
FXUUHQW�DQG�SDVW�&HQWURLG�HGLWRUV��

Awards 
,QQRYDWRU�$ZDUG�:LQQHUV�

5HSRUWHG�E\�7RGG�$EHO��$SSDODFKLDQ�6WDWH�8QLYHUVLW\��%RRQH��1&��
DQG�-DQLFH�5LFKDUGVRQ��(ORQ�8QLYHUVLW\��(ORQ��1&�

�
7KH�SXUSRVH�RI�WKH�1&&70�,QQRYDWRU�$ZDUG�LV�WR�UHFRJQL]H�DQG�UHZDUG�LQGLYLGXDOV�RU�JURXSV�ZKR�KDYH�PDGH�
DQ�RXWVWDQGLQJ�DQG�QRWHZRUWK\�FRQWULEXWLRQ�WR�PDWKHPDWLFV�HGXFDWLRQ�DQG�RU�1&&70��,W�KRQRUV�DQ�LQGLYLGXDO�
RU�JURXS�ZKR�KDV�IRXQGHG��LQLWLDWHG��SLRQHHUHG�RU�GHYHORSHG�D�SURJUDP�LQ�PDWKHPDWLFV�HGXFDWLRQ�RI�VHUYLFH�WR�D�
JHRJUDSKLF� UHJLRQ�RI� WKH� VWDWH� RU� WKH� HQWLUH� VWDWH�� ,Q� ����� WKHUH�ZHUH� WZR� UHFLSLHQWV��'U��6LG�5DFKOLQ� RI�(DVW�
&DUROLQD�8QLYHUVLW\� LV� WKH� LQGLYLGXDO� UHFLSLHQW� DQG� WKH� JURXS� UHFLSLHQW� LV� WKH� ��� SHUVRQV�ZKR� KDYH� VHUYHG� DV�
HGLWRUV�RI�7KH�&HQWURLG�LQ�WKH�ODVW����\HDUV��

�
6LG�5DFKOLQ� KDV�PDGH� VLJQLILFDQW�DQG�PDMRU�FRQWULEXWLRQV� WR�HOHPHQWDU\� WHDFKHUV� LQ�
RXU� VWDWH��'U��5DFKOLQ� KDV� OHG� WKH�81&�6\VWHP¶V� HIIRUW� LQ� WKH� GHVLJQ�� GHYHORSPHQW��
DQG� LPSOHPHQWDWLRQ� RI� D� VWDWHZLGH� SURJUDP� RI� VWXG\� WR� LPSURYH� HOHPHQWDU\�
PDWKHPDWLFV� LQVWUXFWLRQ�� DQ� DGG�RQ� OLFHQVH� LQ�PDWKHPDWLFV� HGXFDWLRQ� IRU� HOHPHQWDU\�
WHDFKHUV��2QH�RI�WKH�SHUVRQV�LQYROYHG�ZLWK�WKLV�SURMHFW�QRWHG��³,W�LV�P\�KRQHVW�RSLQLRQ�
WKDW�ZLWKRXW�WKLV�SHUVRQ¶V�SDVVLRQ�DQG�HIIRUWV�IRU�WKLV�SURMHFW��ZH�ZRXOG�QRW�KDYH�WKH�
$GG�RQ�/LFHQVH�LQ�0DWKHPDWLFV�(GXFDWLRQ�WRGD\�´��
� 'U��5DFKOLQ¶V�FRPPLWPHQW�WR�WKLV�SURJUDP�EHJDQ�LQ�WKH�VSULQJ�RI�������ZKHQ��
WKURXJK�IXQGLQJ�IURP�%XUURXJKV�:HOOFRPH�)XQG�DQG�WKH�&LVFR�/HDUQLQJ�,QVWLWXWH��WKH�

1RUWK� &DUROLQD� 'HSDUWPHQW� RI� 3XEOLF� ,QVWUXFWLRQ� FR�VSRQVRUHG� D� ZHHNORQJ� UHWUHDW� WR� GHVLJQ� DQ� HOHPHQWDU\�
PDWKHPDWLFV� VSHFLDO�SURJUDP�RI� VWXG\� IRU�QDWLRQDO� DQG� VWDWH�OHYHO� FRQVLGHUDWLRQ��+LV� LQWHUDFWLRQ�ZLWK�RYHU����
OHDGHUV� LQ�PDWK� HGXFDWLRQ�ZDV� LQVWUXPHQWDO� LQ� DVVXULQJ� WKDW� WKH� SURSRVHG� SURJUDP�RI� VWXG\�ZRXOG� EHFRPH� D�
UHDOLW\�� )URP� ����������� 'U�� 5DFKOLQ� SXUVXHG� DGGLWLRQDO� IXQGLQJ� WKURXJK� JUDQWV�� FRRUGLQDWHG� WKH�
LPSOHPHQWDWLRQ�RI�WKH�SURJUDP�ZLWK�PDWK�HGXFDWLRQ�IDFXOW\�DW�HLJKW�XQLYHUVLWLHV��ZRUNHG�RQ�WKH�ORJLVWLFV�ZLWK�
WKH�81&�*HQHUDO�$GPLQLVWUDWLRQ� DQG�1&'3,�� FROODERUDWHG�ZLWK� DQ� HYDOXDWLRQ� WHDP� IRU� D� EHWWHU� ILW� ZLWK� WKH�
VWDWH¶V�FXUULFXOXP��DQG�ZRUNHG�ZLWK�KLJK�QHHGV�GLVWULFWV� WR�UHFUXLW� WHDFKHUV��³7KH�SURJUDP¶V�VXFFHVV� LV�D�FOHDU�
UHIOHFWLRQ� RI� KLV� FRPPLWPHQW� WR� LWV� VXFFHVV�´� VWDWHG� RQH� RI� WKH� SDUWLFLSDQWV�� %\� ������ 1&� (OHPHQWDU\�
0DWKHPDWLFV�$GG�RQ�/LFHQVH�ZLOO�KDYH�LPSDFWHG�DERXW������HOHPHQWDU\�WHDFKHUV���
�
,Q� 6SULQJ� ������ WKH� 1&&70� QHZVOHWWHU�� SXEOLVKHG� VLQFH� WKH�
RUJDQL]DWLRQ�ZDV�IRUPHG�LQ�������DQQRXQFHG�WKDW�LW�ZDV�WDNLQJ�RQ�D�
³QHZ� ORRN�´� WKDW� RI� D� MRXUQDO�� 7KH� &HQWURLG�� 7KH� MRXUQDO� ZDV�
GHVLJQHG� WR� UHIOHFW� WKH� SKLORVRSK\� RI� 1&&70�� 6HUYLFH� WR� WKH�
FRPPXQLW\� RI� PDWKHPDWLFV� HGXFDWRUV� DW� DOO� OHYHOV� LQ� 1RUWK�
&DUROLQD��7KDW�ILUVW�HGLWLRQ�RI�7KH�&HQWURLG�VWDWHG�WKDW�WKH�LW�ZRXOG�
VHUYH�DV�DQ�RIILFLDO�FRPPXQLFDWLRQ�EHWZHHQ�WKH�%RDUG�RI�'LUHFWRUV�
RI�1&&70�DQG�LWV�PHPEHUVKLS��D�PHDQV�WR�LQIRUP�WKH�PHPEHUVKLS�
RI� LPSRUWDQW� HYHQWV� LQ� WKH�PDWK� HGXFDWLRQ� ILHOG� DQG� RI� VLJQLILFDQW�
DQG� DSSOLFDEOH� ILQGLQJV� IURP� UHVHDUFK�� DQG� DV� D� IRUXP� IRU�
GLVFXVVLQJ� VXFFHVVIXO� SURJUDPV� DQG� SUDFWLFHV�� SURIHVVLRQDO� LGHDV��
SURSRVDOV��DQG�RSLQLRQV��

7R� UHDG� WKURXJK� WKH� EDFN� LVVXHV� LV� WR� WUDFN� WKH� GHYHORSPHQW� RI�PDWKHPDWLFV� HGXFDWLRQ� LQQRYDWLRQ� LQ�
1RUWK� &DUROLQD� DQG� DFURVV� WKH� FRXQWU\� RYHU� WKH� SDVW� ��� \HDUV�� ZKLFK�� DV� ZH� NQRZ�� KDV� VHHQ� VRPH� SUHWW\�
VLJQLILFDQW� VKLIWV��7KURXJKRXW� LWV� ���YROXPHV�� WKH�&HQWURLG� KDV�PDLQWDLQHG� LWV� IRFXV� RQ� WKDW� RULJLQDO�PLVVLRQ��
JXLGHG� E\� D� GHGLFDWHG� JURXS� RI� HGLWRUV�� )URP� WKH� RULJLQDO� HGLWRU�� -RVHSK� 'RGVRQ�� WR� WKH� FXUUHQW� FR�HGLWRUV��
'HERUDK�&URFNHU�DQG�+ROO\�+LUVW�����GLIIHUHQW�SHRSOH�KDYH�VHUYHG�DV�HGLWRU�RU�FR�HGLWRU�RI�WKLV�PRVW�LPSRUWDQW�
FRPPXQLFDWLRQ� WRRO� RI� RXU� RUJDQL]DWLRQ�� 7KLV� JURXS� RI� LQQRYDWRUV� KDV� KDG� D� FOHDU� LPSDFW� RQ� PDWKHPDWLFV�
HGXFDWLRQ�LQ�RXU�VWDWH��GHPRQVWUDWLQJ�WUXH�VHUYLFH�WR�WKH�FRPPXQLW\�RI�PDWKHPDWLFV�HGXFDWRUV�RI�1RUWK�&DUROLQD��
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�
5DQNLQ�$ZDUG�ZLQQHUV��'DQ�7HDJXH��

-XOLH�.ROE��DQG�5D\�-HUQLJDQ�

Awards 
�

5DQNLQ�$ZDUG�:LQQHUV�
5HSRUWHG�E\�/HH�6WLII��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��5DOHLJK��1&�

�
$W� WKH� ��UG� $QQXDO� 6WDWH� 0DWKHPDWLFV� &RQIHUHQFH� KHOG� LQ�
*UHHQVERUR�� WKH� 1RUWK� &DUROLQD� &RXQFLO� RI� 7HDFKHUV� RI�
0DWKHPDWLFV� �1&&70��SUHVHQWHG� WKUHH� LQGLYLGXDOV�ZLWK� WKH�:��
:�� 5DQNLQ� 0HPRULDO� $ZDUG� IRU� ([FHOOHQFH� LQ� 0DWKHPDWLFV�
(GXFDWLRQ�� WKH�KLJKHVW� KRQRU� WKDW�1&&70�FDQ�EHVWRZ�XSRQ� DQ�
LQGLYLGXDO��-XOLD�.ROE��'DQLHO�7HDJXH��DQG�:LOOLDP�-HUQLJDQ��
�
-XOLD�³-XOLH´�.ROE�KDV�EHHQ�D�PDWKHPDWLFV�HGXFDWRU� IRU�QHDUO\�
��� \HDUV� DQG� KDV� FRQWULEXWHG� WR� WKH� PDWKHPDWLFV� HGXFDWLRQ� RI�
FRXQWOHVV� VWXGHQWV� DQG� WHDFKHUV� GXULQJ� WKLV� WLPH��0V�� .ROE� KDV�
EHHQ�QDPHG�³7HDFKHU�RI� WKH�<HDU´� LQ�KHU�KRPH�FRXQW\��DQG�KDV�EHHQ�SUHVHQWHG�E\�KHU�$OPD�0DWHU�ZLWK� WKH�
³2XWVWDQGLQJ�0DWKHPDWLFV�(GXFDWRU�$ZDUG´�DQG�WKH�³2XWVWDQGLQJ�6HUYLFH�$ZDUG´�RQ�WZR�GLIIHUHQW�RFFDVLRQV��
6KH� KDV� UHFHLYHG� WKH� ³3UHVLGHQWLDO� $ZDUG� IRU� ([FHOOHQFH� LQ� 6FLHQFH� DQG� 0DWKHPDWLFV� 7HDFKLQJ´� DQG� LV� D�
1DWLRQDO�%RDUG�&HUWLILHG�7HDFKHU�RI�0DWKHPDWLFV���

(TXDOO\� LPSUHVVLYH� LV� WKH� RXWVWDQGLQJ� VHUYLFH� WKDW� 0V�� .ROE� KDV� SURYLGHG� WR� 1RUWK� &DUROLQD� DQG�
1&&70��6KH�KDV�JLYHQ�QXPHURXV�SUHVHQWDWLRQV�DW�ORFDO�DQG�VWDWH�1&&70�PHHWLQJV�DV�ZHOO�DV�ZRUNVKRSV�DQG�
VHVVLRQV� IRU� WKH�1RUWK�&DUROLQD�'HSDUWPHQW� RI�3XEOLF� ,QVWUXFWLRQ�� VFKRRO� GLVWULFWV�� DQG� DUHD� FROOHJHV�� VKH� KDV�
EHHQ�D�FXUULFXOXP�ZULWHU��D� WH[WERRN�FRQVXOWDQW��DQG�DQ�(QG�RI�&RXUVH� WHVW� LWHP�UHYLHZHU��$QG��SHUKDSV�PRVW�
LPSRUWDQWO\�� VKH� KDV� VHUYHG� 1&&70� DV� D� 5HJLRQDO� 3UHVLGHQW�� DQ� ([HFXWLYH� %RDUG� PHPEHU� LQ� WKH� UROHV� RI�
6HFRQGDU\�9LFH�3UHVLGHQW��6HFUHWDU\��3DUOLDPHQWDULDQ��DQG�DV�D�PHPEHU�RI�WKH�1&&70�)LQDQFH�&RPPLWWHH��

)RU�PRUH� WKDQ����\HDUV��0V��.ROE� VXSSRUWHG�DQG� IDFLOLWDWHG�KLJK�VFKRRO� VWXGHQWV¶�SDUWLFLSDWLRQ� LQ� WKH�
$PHULFDQ�0DWK�&RQWHVW�DQG�WKH�$PHULFDQ�,QYLWDWLRQDO�0DWK�([DP��IRU����\HDUV��VKH�VHUYHG�DV�WKH�KLJK�VFKRRO�
0DWK�&OXE�$GYLVRU��IRU����\HDUV��VKH�PHQWRUHG�LQ�VHUYLFH�DQG�SUH�VHUYLFH�PDWK�WHDFKHUV��DQG�IRU�WKH�ODVW���\HDUV��
VKH� KDV� VHUYHG� DV� D�PDWHULDOV� ZULWHU� DQG� SUHVHQWHU� RI� WKH� 7$3�0$7+� 3URMHFW� ZKLFK� GHYHORSV� VFKRRO�EDVHG�
YLVLRQV� RI� TXDOLW\� PDWKHPDWLFV� LQVWUXFWLRQ� DQG� FUHDWHV� .��� 0DWKHPDWLFV� ,QVWUXFWLRQDO� /HDGHUVKLS� 7HDPV� LQ�
VFKRRO� GLVWULFWV� DFURVV� WKH� 6WDWH�� $� FROOHDJXH� ZURWH� WKDW� -XOLH¶V� SHUVRQDO� JRDO� LV� ³«WR� KHOS� DOO� PDWKHPDWLFV�
WHDFKHUV�VR�WKDW�WKH\��LQ�WXUQ��FDQ�PDNH�D�GLIIHUHQFH�LQ�WKH�PDWKHPDWLFV�HGXFDWLRQ�RI�DOO�VWXGHQWV�´�
�
'DQLHO� ³'DQ´� 7HDJXH� LV� XQDQLPRXVO\� UHJDUGHG� DV� DQ� H[FHOOHQW� WHDFKHU� RI� PDWKHPDWLFV�� D� VFKRODU� RI�
PDWKHPDWLFV� DQG�PDWKHPDWLFV� HGXFDWLRQ�� DQG�DV� D�SHUVRQ�ZKRVH� VHUYLFH� WR�1&&70�� WKH�1DWLRQDO�&RXQFLO�RI�
7HDFKHUV�RI�0DWKHPDWLFV��1&70���DQG�WKH�PDWKHPDWLFV�HGXFDWLRQ�FRPPXQLW\�DURXQG�WKH�ZRUOG�LV�H[HPSODU\��
'U��7HDJXH�KDV� UHFHLYHG�QXPHURXV� WHDFKLQJ� UHFRJQLWLRQV�� LQFOXGLQJ� WKH�3UHVLGHQWLDO�$ZDUG� IRU�([FHOOHQFH� LQ�
0DWKHPDWLFV�DQG�6FLHQFH�7HDFKLQJ��WKH�81&�%RDUG�RI�*RYHUQRU¶V�$ZDUG�IRU�([FHOOHQFH�LQ�7HDFKLQJ��DQG�WKH�
7DQG\� 7HFKQRORJ\� 6FKRODU� 2XWVWDQGLQJ� 7HDFKHU� $ZDUG�� +H� LV� DOVR� D� 1DWLRQDO� %RDUG� &HUWLILHG� 7HDFKHU� RI�
0DWKHPDWLFV��
� 'U�� 7HDJXH� LV� DQ� RXWVWDQGLQJ� VFKRODU� ZLWK� H[SHUWLVH� LQ� $3� &DOFXOXV� DQG� 6WDWLVWLFV�� PDWK� PRGHOLQJ��
PDWKHPDWLFV�FXUULFXOXP�GHYHORSPHQW��DQG�LQVWUXFWLRQDO�XVHV�RI�JUDSKLQJ�FDOFXODWRUV�DQG�FRPSXWHU�VRIWZDUH��+H�
KDV�DXWKRUHG�RYHU����DUWLFOHV�LQ�VFKRODUO\�SXEOLFDWLRQV��DQG�KDV�JLYHQ�QXPHURXV�SUHVHQWDWLRQV�DQG�OHFWXUHV�WR�D�
ZLGH�YDULHW\�RI�DXGLHQFHV�RQ�WRSLFV�LQFOXGLQJ�&RPPRQ�&RUH�6WDQGDUGV��GLIIHUHQWLDO�HTXDWLRQV�DQG�LQILQLWH�VHULHV��
DQG�WKH�,QIDPRXV���&RORU�7KHRUHP���

'U�� 7HDJXH� KDV� SURYLGHG� OHDGHUVKLS� WR� WKH� 0DWKHPDWLFV� $VVRFLDWLRQ� RI� $PHULFD�� WKH� 0DWKHPDWLFDO�
6FLHQFHV� (GXFDWLRQ� %RDUG�� WKH� :RRGURZ� :LOVRQ� ,QVWLWXWH�� WKH� 8�6�� 1DWLRQDO� &RPPLVVLRQ� RQ� 0DWKHPDWLFV�
,QVWUXFWLRQ��DQG�WKH�,QWHUQDWLRQDO�&RQJUHVV�RQ�0DWKHPDWLFDO�(GXFDWLRQ��+LV�FROOHDJXHV�DOO�DJUHH�WKDW�'U��7HDJXH�
³«KDV� HQULFKHG� WKH� OLYHV� RI� VR� PDQ\� SHRSOH� WKURXJK� KLV� VHOIOHVV� GHGLFDWLRQ� WR� WKH� ILHOG� RI� PDWKHPDWLFV�
HGXFDWLRQ�´�
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�
:LOOLDP�5D\�-HUQLJDQ�ZDV�UHFRJQL]HG�IRU�KLV�PRUH�WKDQ����\HDUV�RI�VHUYLFH�WR�PDWKHPDWLFV�DQG�PDWKHPDWLFV�
HGXFDWLRQ�LQ�1RUWK�&DUROLQD��+H�VHUYHG�DV�3UHVLGHQW�DQG�%RDUG�0HPEHU�RI�WKH�1RUWK�&DUROLQD�$VVRFLDWLRQ�IRU�
$GYDQFHG� 3ODFHPHQW� 0DWKHPDWLFV� 7HDFKHUV�� &XUULFXOXP� 'HYHORSHU� IRU� WKH� 1RUWK� &DUROLQD� 3DUWQHUVKLS� IRU�
,PSURYLQJ� 0DWKHPDWLFV� DQG� 6FLHQFH�� D� 5HJLRQDO� 3UHVLGHQW� RI� 1&&70�� DQG� &R�$XWKRU� RI� D� SURIHVVLRQDO�
GHYHORSPHQW� VHULHV� RI� PRGXOHV� RQ� PRGHOLQJ�� GDWD�� SUREDELOLW\�� DQG� PHDVXUHPHQW�� JHRPHWU\�� DQG� DOJHEUDLF�
WKLQNLQJ��ZULWWHQ� IRU�PLGGOH�JUDGHV�DQG�KLJK�VFKRRO�PDWKHPDWLFV� WHDFKHUV� WR�KHOS� WKHP�LPSOHPHQW�6WDQGDUGV�
EDVHG�SUDFWLFHV�LQ�1RUWK�&DUROLQD�FODVVURRPV��

0U�� -HUQLJDQ� LV�D� IRUPHU�0DWKHPDWLFV�7HDFKHU�DW�)DUPYLOOH�&HQWUDO�+LJK�6FKRRO�� D�SDVW�0DWKHPDWLFV�
/HFWXUHU� DW� (DVW� &DUROLQD� 8QLYHUVLW\�� DQG� PRVW� UHFHQWO\�� ,QVWUXFWLRQDO� &RDFK� IRU� WKH� 1RUWK� &DUROLQD� 1HZ�
6FKRROV� 3URMHFW�� 2I� 0U�� -HUQLJDQ� LW� ZDV� VDLG�� ³+H� LV� DQ� H[FHSWLRQDO� PDWKHPDWLFV� WHDFKHU�� DQ� H[FHSWLRQDO�
PDWKHPDWLFV� HGXFDWRU�� DQG� DQ� H[FHSWLRQDO� 1&&70� OHDGHU�� :H� KDYH� DOO� EHQHILWHG� IURP� KLV� JHQHURXV�
FRPPLWPHQW� WR� LPSURYLQJ� WKH� WHDFKLQJ� RI� PDWKHPDWLFV� DQG� WR� VXSSRUWLQJ� WHDFKHUV� RI� PDWKHPDWLFV� LQ� 1RUWK�
&DUROLQD�´��
�

 

Puzzle 
�
+HUH�LV�D�FKDOOHQJLQJ�.HQ.HQ�IRU�\RX�WR�WU\��7KLV�LV�D��[��JULG��VR�WKH�JRDO�LV�WR�XVH�HDFK�RI�WKH�GLJLWV���WKURXJK�
��RQO\�RQFH�LQ�HDFK�URZ�DQG�FROXPQ�ZKLOH�VDWLVI\LQJ�WKH�RSHUDWLRQ�DQG�WRWDO�SURYLGHG�LQ�HDFK�VXEVHW�RI�FHOOV��
�

�
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Nominations for NCCTM Awards 
�

5DQNLQ�$ZDUG�1RPLQDWLRQV�
�
7KH� 5DQNLQ� $ZDUG� LV� GHVLJQHG� WR� UHFRJQL]H� DQG� KRQRU� LQGLYLGXDOV� IRU� WKHLU� RXWVWDQGLQJ� FRQWULEXWLRQV� WR�
1&&70�DQG�WR�PDWKHPDWLFV�HGXFDWLRQ�LQ�WKH�6WDWH��3UHVHQWHG�LQ�WKH�IDOO�DW�WKH�6WDWH�0DWKHPDWLFV�&RQIHUHQFH��
WKH�DZDUG��QDPHG� LQ�PHPRU\�RI�:��:��5DQNLQ��3URIHVVRU�RI�0DWKHPDWLFV� DW�'XNH�8QLYHUVLW\�� LV� WKH�KLJKHVW�
KRQRU�1&&70�FDQ�EHVWRZ�XSRQ�DQ�LQGLYLGXDO��
�
7KH�QRPLQDWLRQ�IRUP�FDQ�EH�REWDLQHG�IURP�WKH�³DZDUGV´�DUHD�RI�WKH�1&&70�:HEVLWH��KWWS���ZZZ�QFFWP�RUJ���
0RUH�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�IURP��/HH�9��6WLII��OHHBVWLII#QFVX�HGX��

�
�
,QQRYDWRU�$ZDUG�1RPLQDWLRQV�
�
7KH�1RUWK�&DUROLQD�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�DFFHSWV�QRPLQDWLRQV�IRU� WKH�,QQRYDWRU�$ZDUG�DW�DQ\�
WLPH��7KH�SXUSRVH�RI�WKLV�DZDUG�LV�WR�UHFRJQL]H�DQG�UHZDUG�LQGLYLGXDOV�RU�JURXSV�ZKR�KDYH�PDGH�DQ�RXWVWDQGLQJ�
DQG�QRWHZRUWK\�FRQWULEXWLRQ�WR�PDWKHPDWLFV�HGXFDWLRQ�DQG�RU�1&&70�E\�KDYLQJ�IRXQGHG��LQLWLDWHG��SLRQHHUHG��
RU�GHYHORSHG�VRPH�SURJUDP�LQ�PDWKHPDWLFV�HGXFDWLRQ�RI�VHUYLFH�WR�D�JHRJUDSKLF�UHJLRQ�RI�WKH�VWDWH�RU�WKH�HQWLUH�
VWDWH�� )XUWKHU�� WKLV� SURJUDP� PXVW� KDYH� EHHQ� VXVWDLQHG� IRU� D� SHULRG� RI� DW� OHDVW� WKUHH� \HDUV�� $� QXPEHU� RI�
RUJDQL]DWLRQV�KDYH�PDGH�VLJQLILFDQW�FRQWULEXWLRQV�WR�PDWKHPDWLFV�HGXFDWLRQ�LQ�1RUWK�&DUROLQD��WKH�&RPPLWWHH�
HQFRXUDJHV� WKH� QRPLQDWLRQ� RI� RUJDQL]DWLRQV� DV� ZHOO� DV� LQGLYLGXDOV�� $Q\� 1&&70� PHPEHU� PD\� VXEPLW�
QRPLQDWLRQV�E\�VHQGLQJ�LQ�WKH�IRUP�EHORZ��1RPLQDWLRQV�ZLOO�EH�UHWDLQHG�LQ�WKH�DFWLYH�ILOH�IRU�DW�OHDVW�WKUHH�\HDUV��
�
7KH�QRPLQDWLRQ�IRUP�FDQ�EH�REWDLQHG�IURP�WKH�³DZDUGV´�DUHD�RI�WKH�1&&70�:HEVLWH��KWWS���ZZZ�QFFWP�RUJ���
PRUH�LQIRUPDWLRQ�FDQ�EH�REWDLQHG�IURP��%DPSLD�%DQJXUD��EDEDQJXU#QFDW�HGX��
�
�

 

Donating to the Trust Fund�
�

,I� \RX� ZLVK� WR� PHPRULDOL]H� RU� KRQRU� VRPHRQH� LPSRUWDQW� WR� \RX� WKURXJK� D� GRQDWLRQ� WR� WKH� 1&&70� 7UXVW�
&RPPLWWHH��SOHDVH�VHQG�\RXU�GRQDWLRQ�WR��
�

-RHWWH�0LGJHWW�
1RUWK�&DUROLQD�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�
3��2��%R[�������
5DOHLJK��1&�������

�
&RQWULEXWLRQV��FKHFNV��VKRXOG�EH�PDGH�SD\DEOH�WR�3HUVKLQJ�//&�IRU�WKH�1&&70�7UXVW�)XQG��3OHDVH�SURYLGH�WKH�
QDPH�RI�WKH�SHUVRQ�EHLQJ�KRQRUHG�RU�PHPRULDOL]HG�WKURXJK�WKH�GRQDWLRQ�DQG�WKH�QDPH�DQG�DGGUHVV�RI�WKH�SHUVRQ�
WKDW�1&&70�VKRXOG�QRWLI\�RI�\RXU�JLIW��)RU�PRUH�LQIRUPDWLRQ��FRQWDFW�-RKQ�.ROE��7UXVW�)XQG�&KDLU��
�
�
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1&&70�7UXVW�)XQG�6FKRODUVKLS�$SSOLFDWLRQ�
1RUWK�&DUROLQD�&RXQFLO�RI�7HDFKHUV�RI�0DWKHPDWLFV�

�
�����VFKRODUVKLSV�DUH�DYDLODEOH� IURP�1&&70�WR� ILQDQFLDOO\�VXSSRUW�1RUWK�&DUROLQD� WHDFKHUV�ZKR�DUH�HQUROOHG� LQ�JUDGXDWH�
GHJUHH�SURJUDPV�WR�HQKDQFH�PDWKHPDWLFV�LQVWUXFWLRQ���
�
$SSOLFDQWV�PXVW�EH��
x� &XUUHQWO\�HPSOR\HG�DV�D�SUH�.������WHDFKHU�LQ�1RUWK�&DUROLQD��
x� &XUUHQWO\�DQ�1&&70�PHPEHU��IRU�DW�OHDVW�RQH�\HDU��DW�WKH�WLPH�RI�VXEPLWWLQJ�WKLV�DSSOLFDWLRQ��
x� &XUUHQWO\�HQUROOHG�LQ�DQ�DFFUHGLWHG�JUDGXDWH�GHJUHH�RU�JUDGXDWH�DGG�RQ�PDWKHPDWLFV�FHUWLILFDWLRQ�SURJUDP�LQ�1RUWK�

&DUROLQD��
x� 6HHNLQJ�VXSSRUW�IRU�D�PDWKHPDWLFV�RU�PDWKHPDWLFV�HGXFDWLRQ�FRXUVH�LQ�ZKLFK�WKH\�DUH�FXUUHQWO\�HQUROOHG�RU�KDYH�

FRPSOHWHG�ZLWKLQ�WKH�SUHYLRXV�VL[�PRQWKV�RI�WKH�DSSOLFDWLRQ�GHDGOLQH��
�
$SSOLFDWLRQV�ZLOO�EH�UHYLHZHG�ELDQQXDOO\��DQG�WKH�GHDGOLQHV�IRU�DSSOLFDWLRQV�DUH��
x� 0DUFK���IRU�FRXUVHV�FRPSOHWHG�LQ�D�)DOO�WHUP�
x� 2FWREHU���IRU�FRXUVHV�FRPSOHWHG�LQ�D�6SULQJ�RU�6XPPHU�WHUP�
�
6HQG�FRPSOHWHG�DSSOLFDWLRQV�WR�� � � � 'LUHFW�LQTXLULHV�WR��
1&&70�7UXVW�)XQG�&KDLU� � � � � 5REHUW�-R\QHU��&KDLU�
�����2DNYLHZ�'U��� � � � � SKRQH�����������������
*UHHQYLOOH��1&������� � � � � H�PDLO��UMR\QHU�#VXGGHQOLQN�QHW�
�
� � � � � � � �

�3OHDVH�SULQW�DOO�LQIRUPDWLRQ���
�
3(5621$/�,1)250$7,21��
�
1DPH��� � � � � � � � � � � � � �
�
+RPH�DGGUHVV���� � � � � � � � � � � �
� � � 6WUHHW�
�
� � � � � � � � �� 1&� � � � �
� � � &LW\� � � � � � � � =LS�
�
+RPH�SKRQH��� � � � � �+RPH�H�PDLO��� � � � � � �
�
1&&70�PHPEHUVKLS�QXPEHU��� � � � � � � � � � �
�
(03/2<0(17�,1)250$7,21��
�
+RZ�PDQ\�\HDUV�RI�WHDFKLQJ�H[SHULHQFH"�� � � � � � � � �
�
&XUUHQWO\�HPSOR\HG�LQ�ZKDW�VFKRRO�V\VWHP"�� � � � � � � � �
�
6FKRRO�QDPH��� � � � � � � � � � � � �
�
6FKRRO�DGGUHVV��� � � � � � � � � � � �
�
6FKRRO�SKRQH��� � � � � �� 6FKRRO�H�PDLO��� � � � � �
�
&XUUHQW�WHDFKLQJ�DVVLJQPHQW��� � � � � � � � � � �
�
3ULQFLSDO¶V�QDPH��� � � � � � � � � � �



 
 

�
 

24� � The Centroid 

&2856(�,1)250$7,21���2QH�FRXUVH�RQO\�� �
�
,QVWLWXWLRQ�RI�KLJKHU�HGXFDWLRQ��� � � � � � � � � � �
�
*UDGXDWH�SURJUDP�LQ�ZKLFK�\RX�DUH�FXUUHQWO\�HQUROOHG��� � � � � � � �
�
&RXUVH�QDPH�� � � � � � � � �&RXUVH�QXPEHU��� � �
�
'DWHV�RI�HQUROOPHQW���FLUFOH�RQH��� )DOO� 6SULQJ� ���6XPPHU�� � <HDU��� � � �
�
1DPH�RI�FRXUVH�LQVWUXFWRU��� � � � � � � � � � �
�
�
352)(66,21$/�$&7,9,7,(6�:,7+,1�3$67���<($56�:,7+�(03+$6,6�21�$&7,9,7,(6�5(/$7('�72�
0$7+(0$7,&6�('8&$7,21��
�
�
�
�
�
�
�
�
�
%5,()�67$7(0(17�2)�)8785(�352)(66,21$/�*2$/6��
�
�
�
�
�
�
�
5(48,5('�6,*1$785(6��
�
$SSOLFDQW�VLJQDWXUH��� � � � � � � � � �'DWH��� � �
�
3ULQFLSDO¶V�VLJQDWXUH��� � � � � � � � � �'DWH��� � �
�
,QVWUXFWRU�VLJQDWXUH��LI�FXUUHQWO\�HQUROOHG���� � � � � � � �'DWH��� � �
�
�
5(48,5('�$77$&+0(176��
3OHDVH�DWWDFK�D�FRS\�RI�

��� �$�OHWWHU�RI�DFFHSWDQFH�WR�DQ�DFFUHGLWHG�JUDGXDWH�SURJUDP�LQ�1RUWK�&DUROLQD��
��� 2IILFLDO�YHULILFDWLRQ�RI�HQUROOPHQW�LQ�WKH�JUDGXDWH�FRXUVH�GHVFULEHG�LQ�WKH�&2856(�,1)250$7,21�DERYH�LI�WKH�

FRXUVH� LV� FXUUHQWO\� EHLQJ� WDNHQ��25� RIILFLDO� WUDQVFULSW� FRQWDLQLQJ� WKH� JUDGH� DZDUGHG� WR� WKH� DSSOLFDQW� LI� WKH�
FRXUVH�GHVFULEHG�LQ�WKH�&2856(�,1)250$7,21�DERYH�KDV�EHHQ�FRPSOHWHG��

�
127(��$SSOLFDWLRQV�PXVW�EH�FRPSOHWH�WR�EH�FRQVLGHUHG��,I�\RXU�DSSOLFDWLRQ�LV�DSSURYHG��DQ�RIILFLDO�FRXUVH�JUDGH�
UHSRUW�PXVW�EH�VXEPLWWHG�WR�YHULI\�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�FRXUVH�EHIRUH�VFKRODUVKLS�IXQGV�ZLOO�EH�LVVXHG���
�
,QWHUQDO�5HYHQXH� ,QIRUPDWLRQ� IRU�*UDQW�5HFLSLHQWV��3OHDVH�EH�DZDUH� WKDW�1&&70� LV� UHTXLUHG� WR� UHSRUW�DOO�
JUDQWV�RI���������RU�PRUH�WR�WKH�,QWHUQDO�5HYHQXH�6HUYLFH��,Q�VXFK�D�FDVH�\RX�ZLOO�UHFHLYH�DQ�,56�)RUP������
0,6&�IURP�1&&70��+RZHYHU��\RX�VKRXOG�EH�DEOH�WR�DYRLG�WKH�SD\PHQW�RI�DQ\�LQFRPH�WD[�RQ�WKLV��1&&70�KDV�
EHHQ�DGYLVHG� WKDW�� LI� \RX� UHFHLYH�RQH�RI� WKH�1&&70�JUDQWV�� \RX�PXVW� LQFOXGH� WKH�JUDQW� SURFHHGV� LQ� LQFRPH�
XQOHVV�\RX�PDGH�D�ELQGLQJ�FRPPLWPHQW�WR�KDYH�WKH�SURFHHGV�SDLG�GLUHFWO\�WR�WKH�VSRQVRULQJ�VFKRRO��
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Officers  
 

 6WDWH� (DVWHUQ�5HJLRQ� &HQWUDO�5HJLRQ� :HVWHUQ�5HJLRQ�

3UHVLGHQW�� 'HERUDK�&URFNHU� .DWLH�6FKZDUW]� 9LQFHQW�6QLSHV� .LP�&ODUN�

(OHPHQWDU\�
9LFH�
3UHVLGHQW��

0DUWD�*DUFLD� .LWW\�5XWKHUIRUG� 0HODQLH�%XUJHVV� 5\DQ�'RXJKHUW\�

0LGGOH�
*UDGHV�9LFH�
3UHVLGHQW��

/\QQO\�0DUWLQ� .DWLH�0DUWLQ� 'DZQ�-HQNLQV� /DXUD�.LQJ�

6HFRQGDU\�
9LFH�
3UHVLGHQW��

(OHDQRU�3XVH\� &KULVWLH�:XHEEOHV� -XOLH�5LJJLQV� 6WHIDQLH�%XFNQHU�

&ROOHJH�9LFH�
3UHVLGHQW�� .DWK\�-DFTXD� 6KHOE\�0RUJH� &��(��'DYLV� $[HOOH�)DXJKQ�

 
&DUPHQ�:LOVRQ��

6HFUHWDU\�
$QJHO�3RZHUV��

6WXGHQW�5HSUHVHQWDWLYH�
*XDQLYHULD�*UDKDP��

6WXGHQW�5HSUHVHQWDWLYH�
6DUDK�0DUWLQ��

6WXGHQW�5HSUHVHQWDWLYH�

 

Committee Chairs 
  

&HQWURLG�(GLWRUV��+ROO\�+LUVW�DQG�'HEELH�&URFNHU�
&RPSXWHU�6HUYLFHV��%LOO�%DXOGU\�

&RQIHUHQFH�DQG�([KLELW�6HUYLFHV��.D\�6ZRIIRUG�
&RQYHQWLRQ�6HUYLFHV��0DULO\Q�3UHGG\�

)LQDQFLDO�&KDLU��5D\�-HUQLJDQ�
+DQGERRN�5HYLVLRQ��7LP�+HQGUL[�

+LVWRULDQ��.DWKU\Q�+LOO�
/HDGHUVKLS�&RQIHUHQFH��'HEELH�&URFNHU�
0DQDJHPHQW�6HUYLFHV��-RHWWH�0LGJHWW�

0DWK�&HOHEUDWLRQV��(PLO\�(OURG�DQG�7UDFLH�6DOLQDV�
0DWK�&RQWHVW��-DPHV�%HXHUOH�
0DWK�&RQWHVW��3KLOLS�5DVK�
0DWK�&RXQWV��+DUROG�5HLWHU�

0DWK�)DLU��%HWW\�/RQJ�
0LQLJUDQWV��6DQGUD�&KLOGUH\�

1&'3,�5HSUHVHQWDWLYH��.LWW\�5XWKHUIRUG�
1&660�5HSUHVHQWDWLYH��5\DQ�3LHWURSDROR�
1&70�5HSUHVHQWDWLYH��'HEELH�&URFNHU�

1RPLQDWLRQV��%HWW\�/RQJ�
3DUOLDPHQWDULDQ��7LP�+HQGUL[�

1&�0$7<&�5HSUHVHQWDWLYH��$QQ�'HERHYHU�
5DQNLQ�$ZDUG��/HH�6WLII�

6SHFLDO�$ZDUGV��%DPSLD�%DQJXULD�
6WXGHQW�$IILOOLDWHV��/LVD�&DUQHOO�
7UXVW�)XQG��5REHUW�-R\QHU�

 

Becoming a Member 
�

)ROORZ�WKH�³0HPEHUVKLS�,QIRUPDWLRQ´�OLQN�RQ�WKH�QFFWP�RUJ�ZHEVLWH��RU�JR�GLUHFWO\�WR��
KWWS���ZZZ�QFFWP�RUJ�PHPEHUV�UHJLVWHU�FIP��

�
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