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,GHQWLI\LQJ�H�OHDUQLQJ�SULQFLSOHV�IRU�0DULWLPH�(GXFDWLRQ�
WKURXJK�WKH�H�LQLWLDWLYHV�SURMHFW��$�GHVLJQ�EDVHG�DSSURDFK�

&KULVWRSKHU�$OODQ 
/HDUQLQJ�DQG�7HDFKLQJ 
*ULIILWK�8QLYHUVLW\ 
0DUN�6\PHV 
1DWLRQDO�&HQWUH�IRU�0DULWLPH�(QJLQHHULQJ�	�+\GURG\QDPLFV 
$XVWUDOLDQ�0DULWLPH�&ROOHJH 
-LOO�'RZQLQJ 
)DFXOW\�RI�(GXFDWLRQ 
8QLYHUVLW\�RI�7DVPDQLD�

7KH�$XVWUDOLDQ�0DULWLPH�&ROOHJH��$0&��KDV�D�PDMRU�REMHFWLYH�WR�LQQRYDWH�DQG�EXLOG�EHWWHU�
SUDFWLFH�LQ�H�OHDUQLQJ�E\�GHYHORSLQJ�KLJK�TXDOLW\�OHDUQLQJ�IRU�DQ\RQH��DQ\WLPH��DQ\ZKHUH��2QH�
VWUDWHJ\�WKDW�WKH�$0&�KDV�XQGHUWDNHQ�WR�DFKLHYH�WKLV�LV�WR�IXQG�D�QXPEHU�RI�H�LQLWLDWLYHV��OHDUQLQJ�
DQG�WHDFKLQJ�SURMHFWV�EHLQJ�XQGHUWDNHQ�XVLQJ�GLJLWDO�WHFKQRORJLHV��HDFK�\HDU�EHWZHHQ������DQG�
������7R�JDLQ�PD[LPXP�ORQJ�WHUP�EHQHILW�IURP�WKLV�SURMHFW�LW�LV�HVVHQWLDO�WR�GHYHORS�DQ�HYLGHQFH�
EDVHG�DSSURDFK��VWXG\LQJ�HDFK�LQLWLDWLYH¶V�HIIHFWLYHQHVV�DQG�GHULYH�OHDUQLQJ�DQG�WHDFKLQJ��/	7��
SULQFLSOHV�IRU�XVLQJ�WHFKQRORJ\�ZLWKLQ�WKH�PDULWLPH�FRQWH[W��7KLV�SDSHU�GHVFULEHV�D�SURMHFW�WR�
H[SORUH��LPSOHPHQW�DQG�GRFXPHQW�H�OHDUQLQJ�SULQFLSOHV�UHOHYDQW�WR�WKH�PDULWLPH�HGXFDWLRQ�
FRQWH[W���7KH�SURMHFW�XVHV�DQ�HGXFDWLRQDO�GHVLJQ�EDVHG�DSSURDFK��$W�FRQFOXVLRQ�RI�WKH�SURMHFW�LW�LV�
H[SHFWHG�WKDW�D�QXPEHU�RI�OHDUQLQJ�GHVLJQV�DQG�JXLGLQJ�SULQFLSOHV�IRU�PDULWLPH�HGXFDWLRQ�ZLOO�EH�
GHYHORSHG��

.H\ZRUGV��H�OHDUQLQJ��0DULWLPH�(GXFDWLRQ��GHVLJQ�EDVHG�UHVHDUFK��OHDUQLQJ�GHVLJQV�

,QWURGXFWLRQ�

����WKH�FDSDFLW\�IRU�WHFKQRORJ\�WR�HQKDQFH�WKH�VWXGHQW�H[SHULHQFH�«�LV�HQRUPRXV��7KLV�SUHVHQWV�
H[FLWLQJ�RSSRUWXQLWLHV�WR�UHIUHVK�FXUULFXOD�DSSURDFKHV�DQG�WKH�FKDOOHQJHV�RI�HQVXULQJ�VWDII�DUH�
DZDUH�RI�WKHVH�RSSRUWXQLWLHV��87$6���������

7KH�$XVWUDOLDQ�0DULWLPH�&ROOHJH��KWWS���ZZZ�DPF�HGX�DX���LV�FRPPLWWHG�WR�H[SDQGLQJ�WKH�XVH�RI�WHFKQRORJ\�
WKDW�HQKDQFHV�OHDUQLQJ�DQG�WHDFKLQJ��3DUW�RI�LWV�VWUDWHJLF�SODQQLQJ�LV�WR�VWUHQJWKHQ�H�OHDUQLQJ�DQG�DVVHVVPHQW�
WKURXJK�D�VWUXFWXUHG�SURJUDP�ZKLFK�LQFOXGHV�WKH�SURYLVLRQ�RI�IXQGLQJ�IRU�D�QXPEHU�RI�JUDVV�URRWV�H�OHDUQLQJ�
LQLWLDWLYHV��$0&�6WUDWHJLF�3ODQ��������������7KHVH�H�LQLWLDWLYHV�DUH�VHHQ�DV�D�ZD\�WR�EXLOG�EHWWHU�SUDFWLFH�LQ�H�
OHDUQLQJ�DQG�SRWHQWLDOO\�SURYLGH�QHZ�DQG�H[FLWLQJ�RSSRUWXQLWLHV�IRU�H[SDQVLRQ�RI�OHDUQLQJ�DQG�WHDFKLQJ�LQWR�
IOH[LEOH�OHDUQLQJ�HQYLURQPHQWV�LQ�WKH�PDULWLPH�FRQWH[W���$FFRUGLQJ�WR�WKH�$0&�H[HFXWLYH�PDQDJHPHQW�WHDP�
�$0&��������D�QXPEHU�RI�HQYLURQPHQWDO�GULYHUV�KDYH�SUHFLSLWDWHG�WKH�QHHG�IRU�JUHDWHU�DZDUHQHVV�DQG�SUDFWLFH�
LQ�H�OHDUQLQJ��LQFOXGLQJ��
x &KDQJHV�LQ�WHDFKLQJ�DQG�OHDUQLQJ�WKHRU\�DQG�SUDFWLFH��ZLWK�DQ�LQFUHDVHG�IRFXV�RQ�VWXGHQW�FHQWUHG�OHDUQLQJ
DQG�D�VXEVHTXHQW�FKDQJH�LQ�WKH�UROH�RI�WKH�WHDFKHU�IURP�OHFWXUHU��RU�VDJH�RQ�WKH�VWDJH��.LQJ���������WR�D
IDFLOLWDWRU�RI�OHDUQLQJ�LQ�SDUWQHUVKLS�ZLWK�VWXGHQWV�

x 2SSRUWXQLWLHV�WR�SDUWLFLSDWH�LQ�HPHUJLQJ�PDUNHWV�LQ�WKH�EURDGHU�PDULWLPH�VHFWRU�DQG�QRQ�PDULWLPH�VHFWRUV�
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x�5DSLG�WHFKQRORJLFDO�FKDQJH�DQG�GHYHORSPHQW�ZLWK�D�JURZLQJ�QHHG�IRU�VHDIDUHUV�ZLWK�DGYDQFHG�WHFKQRORJLFDO��
VNLOOV��

7KH�FKDOOHQJH�IRU�WHDFKHUV�ZLWKLQ�WKH�$0&�DQG�LQGHHG�LQ�PDULWLPH�HGXFDWLRQ�LV�WR�GHOLYHU�TXDOLW\�OHDUQLQJ�DQG�
WHDFKLQJ�ZLWKLQ�DQ�HQYLURQPHQW�WKDW�PD\�EH�XQIDPLOLDU�WR�WKHP�DQG�PDQ\�RI�WKHLU�FOLHQWHOH��7KH�LQGXVWU\�KDV�
W\SLFDOO\�XVHG�D�KDQGV�RQ�WUDLQLQJ�DSSURDFK��ZKLFK�SURYLGHV�VNLOOV��FRQWH[W��H[SHULHQFH��D�SK\VLFDO�HQYLURQPHQW��
DQG�WDFWLOH�IHHGEDFN��7KH�SUHGRPLQDQW�IDFH�WR�IDFH�DSSURDFK�WR�OHDUQLQJ�DQG�WHDFKLQJ�ZLWKLQ�PDULWLPH�WUDLQLQJ�LV�
XQGHUVWDQGDEOH��JLYHQ�WKH�QDWXUH�RI�WUDGLWLRQDO�ZRUNSODFH�SUDFWLFH��2QH�RI�WKH�JUHDWHVW�OLPLWDWLRQV�RI�SURYLGLQJ�H�
OHDUQLQJ�LQ�WKH�PDULWLPH�LQGXVWU\�ZKHUH�SDUWLFLSDQWV�DUH�IURP�DOO�SDUWV�RI�WKH�JOREH�LV�GHOLYHULQJ�LW�LQ�D�IRUP�WKDW�
PD\EH�YHU\�HIIHFWLYH�IRU�WKRVH�ZKRVH�ILUVW�ODQJXDJH�LV�(QJOLVK��EXW�PD\�EH�OHVV�WKDQ�HIIHFWLYH�IRU�WKRVH�ZLWK�
RWKHU�OLQJXLVWLF�EDFNJURXQGV��$QRWKHU�OLPLWDWLRQ�LV�WR�SURYLGH�DFFHVV�WR�UHVRXUFHV�WKDW�DUH�HDV\�WR�DFFHVV�DVKRUH��
EXW�SURYLGLQJ�DFFHVV�WR�VHDIDUHUV�DW�VHD�ZLWK�OLPLWHG�EDQGZLGWK��DQG�VSHHG�SRVVHVV�D�PDMRU�KXUGOH��
�
*XLGLQJ�SULQFLSOHV�XQGHUSLQQLQJ�UHVHDUFK�
�
7KH�H�LQLWLDWLYH�SURMHFW�LV�EHLQJ�JXLGHG�E\�WZR�PDMRU�WKHRUHWLFDO�IUDPHZRUNV�RU�JXLGLQJ�SULQFLSOHV��OHDUQLQJ�
GHVLJQV�DQG�OHDUQLQJ�WKHPHV���
�
7KH�ILUVW�OHDUQLQJ�IUDPHZRUN�XQGHUSLQQLQJ�WKH�UHVHDUFK�LV�OHDUQLQJ�GHVLJQ�WKHRU\���/HDUQLQJ�GHVLJQV�DUH�YLVXDO�
GLDJUDPV�RU�WHPSODWHV�RI�VWXGHQW�OHDUQLQJ�H[SHULHQFHV��2OLYHU�DQG�+HUULQJWRQ��������VXJJHVW�WKDW�D�OHDUQLQJ�
GHVLJQ�LV�D�IUDPHZRUN�WKDW�³SURYLGHV�VWUXFWXUH�WR�VXSSRUW�WKH�GHVLJQ�SURFHVV´��S�������$�OHDUQLQJ�GHVLJQ�VKRXOG�
LQFOXGH�WKH�IROORZLQJ�HOHPHQWV��OHDUQLQJ�WDVNV��OHDUQLQJ�UHVRXUFHV�DQG�OHDUQLQJ�VXSSRUWV��2OLYHU��������2OLYHU�	�
+HUULQJWRQ���������$FFRUGLQJ�WR�WKH�$87&��������SURMHFW�ZHEVLWH�OHDUQLQJ�GHVLJQV�³GHVFULEH�WKH�YDULRXV�
IUDPHZRUNV�WKDW�FDQ�EH�XVHG�WR�JXLGH�WKH�GHVLJQ�DQG�FKRLFH�RI�WKHVH�HOHPHQWV�LQ�WKH�GHYHORSPHQW�RI�D�OHDUQLQJ�
H[SHULHQFH�IRU�VWXGHQWV��SDUWLFXODUO\�,&7�PHGLDWHG�OHDUQLQJ�H[SHULHQFHV´��:LWKLQ�WKH�HGXFDWLRQDO�GHYHORSPHQW�
SKDVH�RI�WKH�SURMHFW��OHDUQLQJ�GHVLJQV�DUH�GHYHORSHG�IRU�HDFK�H�LQLWLDWLYH��7KHVH�GHVLJQV�ZLOO�SURYLGH�H[DPSOHV�
RI�JRRG�SUDFWLFH�LQ�H�OHDUQLQJ�LQ�D�PDULWLPH�FRQWH[W�DQG�VXSSRUW�EXLOGLQJ�EHWWHU�SUDFWLFH�LQ�H�OHDUQLQJ�IRU�IXWXUH�
LQLWLDWLYHV�����
 
7KH�VHFRQG�OHDUQLQJ�IUDPHZRUN�LV�OHDUQLQJ�WKHPHV��/XFNLQ�HW�DO����������VXJJHVW�WKDW�XQGHUVWDQGLQJ�DQG�
DSSO\LQJ�³OHDUQLQJ�WKHPHV´�FDQ�VXSSRUW�WKH�GHYHORSPHQW�RI�OHDUQLQJ�XVLQJ�WHFKQRORJ\��7KH\�GHYHORSHG�D�
IUDPHZRUN�WKDW�FDQ�KHOS�HYDOXDWH�WKH�VXFFHVV�RI�LQQRYDWLRQV�LQ�OHDUQLQJ�DQG�WHDFKLQJ��/HDUQLQJ�WKHPHV�DUH�XVHG�
LQ�WKLV�SURMHFW�WR�JXLGH�WKH�HYDOXDWLRQ�RI�HDFK�H�LQLWLDWLYH�DQG�WR�GHWHUPLQH�ZKLFK�GHVLJQV�EHWWHU�IDFLOLWDWH�HDFK�
DVSHFW�RI�OHDUQLQJ��7KH�OHDUQLQJ�WKHPHV�LQFOXGH��/XFNLQ�HW�DO���������S������
�� OHDUQLQJ�IURP�H[SHUWV���DSSURDFKHV�WKDW�HQDEOH�OHDUQHUV�WR�DFFHVV�DQG�XVH�LQIRUPDWLRQ�IURP�H[SHUWV�LQ�WKH�

ILHOG��H�J��UHVRXUFHV�DYDLODEOH�RQ�WKH�ZHE��DQG�DOVR�DSSURDFKHV�WKDW�DOORZ�RXWVLGH�H[SHUWV�WR�SDUWLFLSDWH�DQG�
VXSSRUW�OHDUQLQJ��

�� OHDUQLQJ�ZLWK�RWKHUV���DSSURDFKHV�WKDW�VXSSRUW�FROODERUDWLRQ��FRPPXQLW\�EXLOGLQJ��QHWZRUNLQJ�ZLWK�RWKHUV�
DQG�VKDULQJ�LWHPV��

�� OHDUQLQJ�WKURXJK�PDNLQJ���DSSURDFKHV�WKDW�XVH�GLJLWDO�WRROV�WR�PDNH��FRQVWUXFW��VKDUH��GLVFXVV�RU�FUDIW�
VRPHWKLQJ��

�� OHDUQLQJ�WKURXJK�H[SORULQJ���DSSURDFKHV�WKDW�VXSSRUW�OHDUQHUV�WR�GHYHORS�VNLOOV�LQ�ILQGLQJ�DQG�ILOWHULQJ�
LQIRUPDWLRQ�DQG�UHJXODWLQJ�WKHLU�RZQ�OHDUQLQJ��

�� OHDUQLQJ�WKURXJK�LQTXLU\���LQQRYDWLRQV�WKDW�VXSSRUW�VWXGHQWV�DVNLQJ�TXHVWLRQV��PDNLQJ�GLVFRYHULHV�DQG�
ULJRURXVO\�WHVWLQJ�WKHVH�GLVFRYHULHV��

�� OHDUQLQJ�WKURXJK�SUDFWLFLQJ���LQQRYDWLRQV�WKDW�DOORZ�VWXGHQWV�WR�SUDFWLFH�VNLOOV�DQG�NQRZOHGJH��SURYLGLQJ�
FKDOOHQJLQJ�SUREOHPV�DQG�LPPHGLDWH�IHHGEDFN�PHFKDQLVPV�DQG�RIWHQ�XVLQJ�PXOWL�PRGDO�UHSUHVHQWDWLRQV���

�� OHDUQLQJ�IURP�DVVHVVPHQW���LQQRYDWLRQV�WKDW�VXSSRUW�DVVHVVPHQW�DQG�KHOS�WHDFKHUV�DQG�OHDUQHUV�WUDFN�WKHLU�
SURJUHVV�DQG�SUHVHQW�WKDW�LQIRUPDWLRQ�LQ�ULFK�DQG�LQWHUDFWLYH�ZD\V��SRWHQWLDOO\�XVLQJ�OHDUQLQJ�DQDO\WLFV�DQG�
RWKHU�IHHGEDFN�PHFKDQLVPV���

�� OHDUQLQJ�LQ�DQG�DFURVV�VHWWLQJV���LQQRYDWLRQV�WKDW�DOORZ�WKH�OHDUQHU�WR�XVH�WHFKQRORJ\�RXWVLGH�WKH�FODVVURRP�
DQG�ZLWKLQ�VHWWLQJV�WKDW�DUH�UHOHYDQW�WR�WKH�WDVN���

�
$LPV�DQG�VFRSH�RI�WKH�SURMHFW��
�
7KH�$0&�H�LQLWLDWLYH�SURMHFW�LV�GHVLJQHG�WR�VXSSRUW�OHFWXUHUV�LQ�GHYHORSLQJ�LQQRYDWLYH�VWUDWHJLHV�XVLQJ�H�
OHDUQLQJ�WR�HQKDQFH�SUDFWLFH��7KH�SURMHFW¶V�DLP�LV�WR�GHYHORS�WUDQVIHUDEOH�OHDUQLQJ�GHVLJQV�DQG�JXLGLQJ�SULQFLSOHV�
IRU�H�OHDUQLQJ�LQ�WKH�$0&�PDULWLPH�FRQWH[W�DQG�EH\RQG��WKURXJK�GLVVHPLQDWLRQ�RI�UHVXOWV��7KH�RYHUDUFKLQJ�
TXHVWLRQ�IUDPLQJ�WKLV�UHVHDUFK�LV��:KDW�/	7�SULQFLSOHV�DUH�PRVW�UHOHYDQW�WR�WKH�$0&�FRQWH[W"�8QSDFNLQJ�WKLV�
TXHVWLRQ�LQ�HDFK�H�LQLWLDWLYH��DFWLRQ�UHVHDUFK�SURMHFW��ZH�DVN�WZR�TXHVWLRQV��)LUVWO\��ZKDW�HGXFDWLRQDO�SULQFLSOHV�
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DUH�IDFLOLWDWHG�E\�WKLV�H�LQLWLDWLYH"�$QG�VHFRQGO\���KRZ�HIIHFWLYH�LV�WKH�H�LQLWLDWLYH�DW�IDFLOLWDWLQJ�WKHVH�SULQFLSOHV"�
�
'HVLJQ�UHVHDUFK�ZLOO�IRUP�WKH�PHWKRGRORJLFDO�IUDPHZRUN�IRU�WKLV�VWXG\��7KLV�DSSURDFK�LV�DOVR�NQRZQ�DV�GHVLJQ�
EDVHG�UHVHDUFK��HGXFDWLRQDO�GHVLJQ�UHVHDUFK��GHVLJQ�H[SHULPHQWV�DQG�GHYHORSPHQW�UHVHDUFK��DQG�ZKLOH�VLPLODU�WR�
DFWLRQ�UHVHDUFK��LW�JRHV�EH\RQG�WKDW�PHWKRGRORJ\�E\�LQYROYLQJ�DQ�LWHUDWLYH�SURFHVV�RI�DQDO\VLV��GHVLJQ��
GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�RI�D�VSHFLDOO\�GHVLJQHG�PRGHO��+HUULQJWRQ��0DQWHL��+HUULQJWRQ��2OQH\�	�
)HUU\��������3KLOOLSV��0F1DXJKW��	�.HQQHG\��������5HHYHV���������7KH�SODQQHG�H�LQLWLDWLYHV�ZLOO�IROORZ�D�IRXU�
SKDVH�SURFHVV�VLPLODU�WR�WKDW�GHILQHG�E\�5HHYHV��������S�������
 
 
 
 
 

�
�

)LJXUH����'HVLJQ�%DVHG�5HVHDUFK�0RGHO��5HHYHV��������S������
�
7KH�H�OHDUQLQJ�SULQFLSOHV�IRU�0DULWLPH�(GXFDWLRQ�SURMHFW�
�
7KH�H�LQLWLDWLYHV�SURMHFW�LV�DQWLFLSDWHG�WR�EH�FRQGXFWHG�RYHU�D�WZR�\HDU�SHULRG��ZLWK�DSSUR[LPDWHO\����WHDFKHUV�
LQYROYHG�LQ�D�YDULHW\�RI�SURMHFWV��:H�KDYH�IROORZHG�D�PRGLILHG�YHUVLRQ�RI�WKH�GHVLJQ�EDVHG�UHVHDUFK�SURFHVV��
LQFOXGLQJ���SKDVHV�WR�LGHQWLI\�WKH�H�LQLWLDWLYHV��GHYHORS�PHDQLQJIXO�OHDUQLQJ�WDVNV�WKURXJK�DQ�HGXFDWLRQDO�
GHYHORSPHQW�SURFHVV��JDWKHULQJ�HYLGHQFH�RI�WKH�WDVN�DQG�ILQDOO\�SURPRWLQJ��VKRZFDVLQJ�DQG�VKDULQJ�WKH�
H[DPSOHV��SULQFLSOHV�DQG�OHDUQLQJ�GHVLJQV�WR�RWKHU�WHDFKHUV�DW�WKH�$0&�DQG�EH\RQG��VHH�GLDJUDP�EHORZ���

�
)LJXUH����H�,QLWLDWLYH�3URMHFW�'HVLJQ�0RGHO�

�
3KDVH����3URMHFW�,GHQWLILFDWLRQ�±�DQDO\VLV�RI�D�SUDFWLFDO�SUREOHP�E\�UHVHDUFKHUV�DQG�
SUDFWLWLRQHUV�
�
$W�WKH�EHJLQQLQJ�RI�HDFK�VHPHVWHU�D�UHTXHVW�IRU�H[SUHVVLRQV�RI�LQWHUHVW�IRU�H�LQLWLDWLYHV�LV�VHQW�YLD�WKH�$0&�/	7�
&RPPLWWHH�DQG�H�/HDUQLQJ�:RUNLQJ�3DUW\��/HFWXUHUV�DFURVV�WKH�$0&�FDQ�UHTXHVW�IXQGLQJ��HGXFDWLRQDO�
GHYHORSPHQW�DQG�VXSSRUW�IRU�D�SURMHFW�WKH\�ZRXOG�OLNH�WR�GHYHORS��$IWHU�WKH�H[SUHVVLRQ�RI�LQWHUHVW�WKH�OHFWXUHU�
DQG�DQ�HGXFDWLRQDO�GHYHORSHU�GLVFXVV�WKH�SURMHFW�DQG�WKH�SRWHQWLDO�EHQHILWV�IRU�OHDUQLQJ�DQG�WHDFKLQJ��7KH�IRFXV�
LV�RQ�LQQRYDWLYH�RU�GHYHORSPHQWDO�JUDVV�URRWV�SURMHFWV�H[SORULQJ�VWUDWHJLHV�IRU�WHDFKLQJ�LQ�PDULWLPH�HGXFDWLRQ��
7KH�GLVFXVVLRQ�LV�RSHQ�HQGHG��DQG�RIWHQ�XQGHUWDNHQ�RYHU�D�SHULRG�RI�PHHWLQJV��EXW�XVXDOO\�LQYROYHV�GLVFXVVLRQ�

$QDO\VLV�RI�D�
SUDFWLFDO�SUREOHP�E\�
UHVHDUFKHUV�DQG�
SUDFWLWLRQHUV�

'HYHORSPHQW�RI�
VROXWLRQV�ZLWKLQ�D�
WKHRUHWLFDO�
IUDPHZRUN�

(YDOXDWLRQ�DQG�
WHVWLQJ�RI�VROXWLRQV�LQ�
SUDFWLFH�

'RFXPHQWDWLRQ�DQG�
UHIOHFWLRQ�WR�SURGXFH�
GHVLJQ�SULQFLSOHV�

5HILQHPHQW�RI�SUREOHPV�VROXWLRQV�DQG�PHWKRGV�

3KDVH��� 3KDVH��� 3KDVH��� 3KDVH���
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DQG�H[SORUDWLRQ�RI�WKH�IROORZLQJ��WKH�W\SHV�RI�OHDUQLQJ�WKHPHV�LQKHUHQW�LQ�WKH�LQLWLDWLYH��WHFKQRORJLHV�WKDW�PD\�
VXSSRUW�WKH�OHDUQLQJ�WKHPH��WKH�DIIRUGDQFHV�RI�WHFKQRORJLHV�WKDW�DUH�EHLQJ�FRQVLGHUHG��DQG�GHVLJQ�FRQVLGHUDWLRQV�
IRU�KRZ�WR�PDNH�WKLV�LGHD�RSHUDWLRQDO��7RJHWKHU�WKH�HGXFDWLRQDO�GHYHORSHU�DQG�WKH�OHFWXUHU�GHYHORS�DQ�(QGQRWH�
OLEUDU\��LQFOXGLQJ�GRFXPHQWV��RI�UHOHYDQW�OLWHUDWXUH�ZLWKLQ�WKH�DUHD�RI�H�OHDUQLQJ�DQG�VWDUW�GHYHORSLQJ�D�OLWHUDWXUH�
VFDQ�IRU�WKHLU�WRSLF��3KDVH���RI�WKH�SURMHFW�RIWHQ�LQYROYHV�SXUFKDVLQJ�DQG�DOORFDWLRQ�RI�UHTXLUHG�HTXLSPHQW��
VRIWZDUH�DQG�KDUGZDUH���
�
,Q�6HPHVWHU�WZR������WKHUH�DUH���SURMHFWV�XQGHUZD\��WKHVH�LQFOXGH��
x� XVLQJ�PXOWLPHGLD�IHHGEDFN�WR�GHYHORS�SUREOHP�VROYLQJ�VNLOOV�DQG�WR�VFDIIROG�DQ�DSSURSULDWH�SUREOHP�VROYLQJ�

PHWKRGRORJ\�LQ�PDULQH�HQJLQHHULQJ��
x� GHYHORSLQJ�YLGHR�OHVVRQV�RI�DSSOLHG�PDWKHPDWLFV�XVLQJ�D�GRFXPHQW�FDPHUD�DQG�VFUHHQFDSWXUH�VRIWZDUH��
x� HQKDQFLQJ�D�VWXGHQW�IRFXVHG�GLVFXVVLRQ�IRUXP�DVVHVVPHQW�WDVN��
x� FUHDWLQJ�DQ�RQOLQH�DFDGHPLF�RULHQWDWLRQ�PRGXOH�IRU�PDWKHPDWLFV��
x� XVLQJ�YLGHR�RI�D�ILHOG�WULS�DQG�0LFURVRIW�([FHO�DV�DQ�DXWRPDWHG�IHHGEDFN�PHFKDQLVP�WR�JHW�GLVWDQFH�VWXGHQWV�

LQWR�WKH�ILHOG�LQ�PDULQH�ELRORJ\��DQG��
x� WKH�GHYHORSPHQW�RI�PRELOH�VLPXODWLRQV�IRU�*OREDO�0DULWLPH�'LVWUHVV�DQG�6DIHW\�6\VWHPV��*0'66���
�
�
3KDVH����(GXFDWLRQDO�'HYHORSPHQW�±�GHYHORSPHQW�RI�VROXWLRQV�ZLWKLQ�D�WKHRUHWLFDO�IUDPHZRUN�
�
$W�WKLV�VWDJH�D�FDVH�VWXG\�LV�GHYHORSHG�E\�WKH�OHFWXUHU�DQG�HGXFDWLRQDO�GHYHORSHU�WR�SURYLGH�PRUH�GHWDLO�
UHJDUGLQJ�WKH�VSHFLILFV�RI�WKH�H�LQLWLDWLYH��2YHU�D�SHULRG�RI�ZHHNV�WKH�OHDUQLQJ�WHDP�ZLOO�XQGHUWDNH�WKH�IROORZLQJ��
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