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,QWURGXFWLRQ�

%DFNJURXQG�
7RGD\¶V�VRFLHW\�LV�ZLWQHVVLQJ�DQ�XQSUHFHGHQWHG�H[SORVLRQ�RI�LQIRUPDWLRQ�DQG�XVH�RI�GLJLWDO�
UHVRXUFHV��,Q�DQ�HQYLURQPHQW�ZKHUH�LQIRUPDWLRQ�LV�GRXEOLQJ�DW�DQ�LQFUHGLEOH�UDWH�DQG�GLJLWDO��
GLVWDQFH��DQG�UHPRWH�OHDUQLQJ�UHVRXUFHV�DUH�EHFRPLQJ�DQ�LQFUHDVHG�FRPSRQHQW�RI�WKH�
FODVVURRP�DQG�WKH�ZRUNSODFH��VWXGHQWV�IDFH�ERWK�GLIILFXOW�FKDOOHQJHV�DQG�LQFUHDVHG�
RSSRUWXQLWLHV��7KH�VXFFHVVIXO�VWXGHQWV��ZRUNHUV��DQG�FLWL]HQV�RI�WRPRUURZ�ZLOO�EH�GLJLWDOO\�
FRQQHFWHG�VHOI�GLUHFWHG�DJHQWV�RI�WKHLU�RZQ�OHDUQLQJ���
�
7KH�.(76�0DVWHU�3ODQ�IRU�(GXFDWLRQ�7HFKQRORJ\�������������LGHQWLILHG�XSGDWLQJ�WKH�FXUUHQW�
7HFKQRORJ\�6WDQGDUGV�DV�DQ�DUHD�RI�HPSKDVLV�DQG�SULRULW\�IRU�WKH�.'(�LQ�FROODERUDWLRQ�ZLWK�RXU�
ORFDO�VFKRRO�GLVWULFWV�DQG�SURIHVVLRQDO�SDUWQHUV��7KH�SODQ
V�YLVLRQ�IRU�VWXGHQW�OHDUQLQJ�KLJKOLJKWV�
HTXLWDEOH��SHUVRQDOL]HG��DSSOLHG��DQG�HQJDJHG�GLJLWDO��GLVWDQFH��DQG�UHPRWH�OHDUQLQJ�IRU�DOO�
VWXGHQWV��'LJLWDO�WRROV�FDQ�HQKDQFH�VWXGHQW�OHDUQLQJ�DV�WKH\�FRQQHFW�HIIRUWV�WR�LGHQWLI\�ZKDW�
VWXGHQWV�VKRXOG�NQRZ�DQG�EH�DEOH�WR�GR�DV�ZHOO�DV�KHOS�VWXGHQWV�DQG�HGXFDWRUV�DVVHVV�
SURJUHVV�WRZDUG�DFKLHYLQJ�DFDGHPLF�JRDOV��6WURQJ�WHFKQRORJ\�VNLOOV�FDQ�DOVR�KHOS�VWXGHQWV�
SHUIRUP��DSSO\��DQG�GHPRQVWUDWH�ZKDW�WKH\�KDYH�OHDUQHG��7R�PHHW�WKH�QHHGV�RI�WRGD\
V�
VWXGHQWV�DQG�WR�HQVXUH�WKH\�DUH�FROOHJH�DQG�FDUHHU�UHDG\��VFKRROV�DUH�HQFRXUDJHG�WR�EH�
LQQRYDWLYH�LQ�SURYLGLQJ�VWXGHQW�OHDUQLQJ�H[SHULHQFHV��DGRSWLQJ�WHFKQRORJLHV�DQG�LQVWUXFWLRQ�LQ�
ZD\V�ZKLFK�PHDQLQJIXOO\�HQJDJH�WKH�GLJLWDO�JHQHUDWLRQ��7KHUHIRUH��WKH�.HQWXFN\�'HSDUWPHQW�RI�
(GXFDWLRQ��.'(��HQJDJHG�ZLWK�VWDWH�DQG�ORFDO�SDUWQHUV�WR�GHYHORS�WKH��.HQWXFN\�$FDGHPLF�
6WDQGDUGV�IRU�7HFKQRORJ\��ZKLFK�IRFXV�RQ�SURYLGLQJ�VWXGHQWV�ZLWK�RSSRUWXQLWLHV�WR�GHYHORS�
IXQGDPHQWDO�VNLOOV�HVVHQWLDO�WR�DOO�FROOHJH�DQG�FDUHHU�SDWKV��ZKHUHE\��VWLPXODWLQJ�.HQWXFN\¶V�
HFRQRP\�DQG�ZRUNIRUFH���

.HQWXFN\¶V�9LVLRQ�IRU�6WXGHQWV�
� � � �

7KH�.HQWXFN\�%RDUG�RI�(GXFDWLRQ¶V��.%(��YLVLRQ�LV�WKDW�HDFK�DQG�HYHU\�VWXGHQW�LV�HPSRZHUHG�
DQG�HTXLSSHG�WR�SXUVXH�D�VXFFHVVIXO�IXWXUH��7R�HTXLS�DQG�HPSRZHU�VWXGHQWV��WKH�IROORZLQJ�
FDSDFLW\�DQG�JRDO�VWDWHPHQWV�IUDPH�LQVWUXFWLRQDO�SURJUDPV�LQ�.HQWXFN\�VFKRROV��7KH\�ZHUH�
HVWDEOLVKHG�E\�WKH�.HQWXFN\�(GXFDWLRQ�5HIRUP�$FW��.(5$��RI�������DV�IRXQG�LQ�.HQWXFN\�
5HYLVHG�6WDWXWH��.56����������DQG�.56�����������$OO�VWXGHQWV�VKDOO�KDYH�WKH�RSSRUWXQLW\�WR�
DFTXLUH�WKH�IROORZLQJ�FDSDFLWLHV�DQG�OHDUQLQJ�JRDOV� �

Ɣ &RPPXQLFDWLRQ�VNLOOV�QHFHVVDU\�WR�IXQFWLRQ�LQ�D�FRPSOH[�DQG�FKDQJLQJ�
FLYLOL]DWLRQ� �

Ɣ .QRZOHGJH�WR�PDNH�HFRQRPLF��VRFLDO�DQG�SROLWLFDO�FKRLFHV� �
Ɣ &RUH�YDOXHV�DQG�TXDOLWLHV�RI�JRRG�FKDUDFWHU�WR�PDNH�PRUDO�DQG�HWKLFDO�GHFLVLRQV�

WKURXJKRXW�OLIH� �

�
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Ɣ 8QGHUVWDQGLQJ�RI�JRYHUQPHQWDO�SURFHVVHV�DV�WKH\�DIIHFW�WKH�FRPPXQLW\��WKH�
VWDWH�DQG�WKH�QDWLRQ� �

Ɣ 6XIILFLHQW�VHOI�NQRZOHGJH�DQG�NQRZOHGJH�RI�WKHLU�PHQWDO�KHDOWK�DQG�SK\VLFDO�
ZHOOQHVV� �

Ɣ 6XIILFLHQW�JURXQGLQJ�LQ�WKH�DUWV�WR�HQDEOH�HDFK�VWXGHQW�WR�DSSUHFLDWH�WKHLU�FXOWXUDO�
DQG�KLVWRULFDO�KHULWDJH� �

Ɣ 6XIILFLHQW�SUHSDUDWLRQ�WR�FKRRVH�DQG�SXUVXH�WKHLU�OLIH¶V�ZRUN�LQWHOOLJHQWO\��DQG �
Ɣ 6NLOOV�WR�HQDEOH�VWXGHQWV�WR�FRPSHWH�IDYRUDEO\�ZLWK�VWXGHQWV�LQ�RWKHU�VWDWHV��

)XUWKHUPRUH��VFKRROV�VKDOO��

Ɣ ([SHFW�D�KLJK�OHYHO�RI�DFKLHYHPHQW�IURP�DOO�VWXGHQWV��
Ɣ 'HYHORS�WKHLU�VWXGHQWV¶�DELOLW\�WR��

ż 8VH�EDVLF�FRPPXQLFDWLRQ�DQG�PDWKHPDWLFV�VNLOOV�IRU�SXUSRVHV�DQG�VLWXDWLRQV�
WKH\�ZLOO�HQFRXQWHU�WKURXJKRXW�WKHLU�OLYHV��

ż $SSO\�FRUH�FRQFHSWV�DQG�SULQFLSOHV�IURP�PDWKHPDWLFV��WKH�VFLHQFHV��WKH�DUWV��WKH�
KXPDQLWLHV��VRFLDO�VWXGLHV�DQG�SUDFWLFDO�OLYLQJ�VWXGLHV�WR�VLWXDWLRQV�WKH\�ZLOO�
HQFRXQWHU�WKURXJKRXW�WKHLU�OLYHV��

ż %HFRPH�VHOI�VXIILFLHQW�LQGLYLGXDOV�RI�JRRG�FKDUDFWHU�H[KLELWLQJ�WKH�TXDOLWLHV�RI�
DOWUXLVP��FLWL]HQVKLS��FRXUWHV\��KDUG�ZRUN��KRQHVW\��KXPDQ�ZRUWK��MXVWLFH��
NQRZOHGJH��SDWULRWLVP��UHVSHFW��UHVSRQVLELOLW\�DQG�VHOI�GLVFLSOLQH��

ż %HFRPH�UHVSRQVLEOH�PHPEHUV�RI�D�IDPLO\��ZRUN�JURXS�RU�FRPPXQLW\��LQFOXGLQJ�
GHPRQVWUDWLQJ�HIIHFWLYHQHVV�LQ�FRPPXQLW\�VHUYLFH��R�7KLQN�DQG�VROYH�SUREOHPV�LQ�
VFKRRO�VLWXDWLRQV�DQG�LQ�D�YDULHW\�RI�VLWXDWLRQV�WKH\�ZLOO�HQFRXQWHU�LQ�OLIH��

ż &RQQHFW�DQG�LQWHJUDWH�H[SHULHQFHV�DQG�QHZ�NQRZOHGJH�IURP�DOO�VXEMHFW�PDWWHU�
ILHOGV�ZLWK�ZKDW�VWXGHQWV�KDYH�SUHYLRXVO\�OHDUQHG�DQG�EXLOG�RQ�SDVW�OHDUQLQJ�
H[SHULHQFHV�WR�DFTXLUH�QHZ�LQIRUPDWLRQ�WKURXJK�YDULRXV�PHGLD�VRXUFHV��DQG�R�
([SUHVV�WKHLU�FUHDWLYH�WDOHQWV�DQG�LQWHUHVWV�LQ�YLVXDO�DUWV��PXVLF��GDQFH�DQG�
GUDPDWLF�DUWV��

Ɣ ,QFUHDVH�VWXGHQW�DWWHQGDQFH�UDWHV��
Ɣ ,QFUHDVH�VWXGHQWV
�JUDGXDWLRQ�UDWHV�DQG�UHGXFH�GURSRXW�DQG�UHWHQWLRQ�UDWHV��
Ɣ 5HGXFH�SK\VLFDO�DQG�PHQWDO�KHDOWK�EDUULHUV�WR�OHDUQLQJ��
Ɣ %H�PHDVXUHG�RQ�WKH�SURSRUWLRQ�RI�VWXGHQWV�ZKR�PDNH�D�VXFFHVVIXO�WUDQVLWLRQ�WR�ZRUN��

SRVWVHFRQGDU\�HGXFDWLRQ�DQG�WKH�PLOLWDU\��

.HQWXFN\�ODZ�HVWDEOLVKHV�PLQLPXP�UHTXLUHPHQWV�IRU�DOO�VWXGHQWV�WR�HDUQ�D�GLSORPD��+RZHYHU��
HOHFWLYH�FRXUVHV�DUH�RIIHUHG�EDVHG�RQ�GHFLVLRQV�RI�ORFDO�GLVWULFWV�DQG�VFKRROV��6FKRROV�KDYH�
DOVR�RIIHUHG�VSHFLDOL]HG�WHFKQRORJ\�UHODWHG�FRXUVHV�LQ�WKH�SDVW�WKURXJK�&DUHHU�DQG�7HFKQLFDO�
(GXFDWLRQ��&7(��3DWKZD\V��

7R�HQVXUH�OHJDO�UHTXLUHPHQWV�RI�VRFLDO�VWXGLHV�FODVVHV�DUH�PHW��WKH�.HQWXFN\�'HSDUWPHQW�RI�
(GXFDWLRQ��.'(��HQFRXUDJHV�VFKRROV�WR�XVH�WKH�0RGHO�&XUULFXOXP�)UDPHZRUN�WR�LQIRUP�
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GHYHORSPHQW�RI�FXUULFXOD�UHODWHG�WR�WKHVH�FRXUVHV��7KH�0RGHO�&XUULFXOXP�)UDPHZRUN�
HQFRXUDJHV�SXWWLQJ�WKH�VWXGHQW�DW�WKH�FHQWHU�RI�SODQQLQJ�WR�HQVXUH�WKDW��

����WKH�JRDO�RI�VXFK�D�FXUULFXOXP�LV�WR�SURGXFH�VWXGHQWV�WKDW�DUH�HWKLFDO�FLWL]HQV�LQ�D�
GHPRFUDWLF�JOREDO�VRFLHW\�DQG�WR�KHOS�WKHP�EHFRPH�VHOI��VXIILFLHQW�LQGLYLGXDOV�ZKR�DUH�
SUHSDUHG�WR�VXFFHHG�LQ�DQ�HYHU�FKDQJLQJ�DQG�GLYHUVH�ZRUOG��'HVLJQ�DQG�
LPSOHPHQWDWLRQ�UHTXLUHV�SURIHVVLRQDOV�WR�DFFRPPRGDWH�WKH�QHHGV�RI�HDFK�VWXGHQW�DQG�
IRFXV�RQ�VXSSRUWLQJ�WKH�GHYHORSPHQW�RI�WKH�ZKROH�FKLOG�VR�WKDW�DOO�VWXGHQWV�KDYH�
HTXLWDEOH�DFFHVV�WR�RSSRUWXQLWLHV�DQG�VXSSRUW�IRU�PD[LPXP�DFDGHPLF��HPRWLRQDO��VRFLDO�
DQG�SK\VLFDO�GHYHORSPHQW��
� �0RGHO�&XUULFXOXP�)UDPHZRUN���SDJH��� ����

�

/HJDO�%DVLV�

7KH�IROORZLQJ�.HQWXFN\�5HYLVHG�6WDWXWHV��.56��DQG�.HQWXFN\�$GPLQLVWUDWLYH�5HJXODWLRQV��.$5��
SURYLGH�D�OHJDO�EDVLV�IRU�WKLV�SXEOLFDWLRQ��
� �
.56���������3URPXOJDWLRQ�RI�DGPLQLVWUDWLYH�UHJXODWLRQV�E\�WKH�.HQWXFN\�%RDUG�RI�
(GXFDWLRQ�
:LWK�WKH�DGYLFH�RI�WKH�/RFDO�6XSHULQWHQGHQWV�$GYLVRU\�&RXQFLO��/6$&���WKH�.%(�VKDOO�
SURPXOJDWH�DGPLQLVWUDWLYH�UHJXODWLRQV�HVWDEOLVKLQJ�VWDQGDUGV�WKDW�SXEOLF�VFKRRO�GLVWULFWV�VKDOO�
PHHW�LQ�VWXGHQW��SURJUDP��VHUYLFH�DQG�RSHUDWLRQDO�SHUIRUPDQFH��7KHVH�UHJXODWLRQV�VKDOO�FRPSO\�
ZLWK�WKH�H[SHFWHG�RXWFRPHV�IRU�VWXGHQWV�DQG�VFKRROV�VHW�IRUWK�LQ�.56�����������

ÈÁÅ���.�Ä�ÄÁÆ�!Q[QZkZ�PQOP�hEP]]Y�Og<Gk<jQ][�gIfkQgIZI[jh�

0PQh�<GZQ[Qhjg<jQpI�gIOkY<jQ][�Ihj<DYQhPIh�jPI�ZQ[QZkZ�PQOP�hEP]]Y�Og<Gk<jQ][�gIfkQgIZI[jh�

[IEIhh<gs�N]g�I[jQjYIZI[j�j]�<�dkDYQE�PQOP�hEP]]Y�GQdY]Z<� �

ÈÁÅ���.�É�ÁÊÁ��I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os�

/I[<jI��QYY�Â�¥ÃÁÂÈ¦�E<YYh�N]g�jPI�����j]�QZdYIZI[j�<�dg]EIhh�N]g�Ihj<DYQhPQ[O�[Iq��<h�qIYY�<h�

gIpQIqQ[O�<YY�<ddg]pIG�<E<GIZQE�hj<[G<gGh�<[G�<YQO[IG�<hhIhhZI[jh�DIOQ[[Q[O�Q[�jPI�ÃÁÂÈ�ÂÉ�

hEP]]Y�sI<g��0PI�EkggI[j�hEPIGkYI�E<YYh�N]g�E][jI[j�<gI<h�j]�DI�gIpQIqIG�I<EP�sI<g�<[G�IpIgs�hQr�

sI<gh�jPIgI<NjIg�][�<�g]j<jQ[O�D<hQh��0PI�����E]YYIEjh�dkDYQE�E]ZZI[j�<[G�Q[dkj�][�<YY�]N�jPI�

Gg<Nj�hj<[G<gGh�N]g�ÄÁ�G<sh�dgQ]g�j]�NQ[<YQv<jQ][��

/I[<jI��QYY�Â�¥ÃÁÂÈ¦�E<YYIG�N]g�E][jI[j�hj<[G<gGh�jP<j� �

Ɣ �]Ekh�][�EgQjQE<Y�X[]qYIGOI��hXQYYh�<[G�E<d<EQjQIh�[IIGIG�N]g�hkEEIhh�Q[�jPI�OY]D<Y�

IE][]Zs�� �
Ɣ .IhkYj�Q[�NIqIg�Dkj�Z]gI�Q[�GIdjP�hj<[G<gGh�j]�N<EQYQj<jI�Z<hjIgs�YI<g[Q[O��

�
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Ɣ ]ZZk[QE<jI�IrdIEj<jQ][h�Z]gI�EYI<gYs�<[G�E][EQhIYs�j]�jI<EPIgh��d<gI[jh��hjkGI[jh�

<[G�EQjQvI[h��
Ɣ �gI�D<hIG�][�IpQGI[EI�D<hIG�gIhI<gEP� �
Ɣ ][hQGIg�Q[jIg[<jQ][<Y�DI[EPZ<gXh��<[G �
Ɣ �[hkgI�jPI�hj<[G<gGh�<gI�<YQO[IG�Ng]Z�IYIZI[j<gs�j]�PQOP�hEP]]Y�j]�d]hjhIE][G<gs�

IGkE<jQ][�h]�hjkGI[jh�E<[�DI�hkEEIhhNkY�<j�I<EP�IGkE<jQ][�YIpIY��

�

ÈÁÅ���.�É�ÁÊÁ�<G]djh�Q[j]�Y<q�jPI� ��I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os ���/j<[G<gGh�
gI<jQ][�+g]EIhh�

� �+Ig�/I[<jI��QYY�Â�¥ÃÁÂÈ¦��jPI���I[jkEXs��E<GIZQE�/j<[G<gGh�N]g�0IEP[]Y]Os��q<h�I[jQgIYs�

E][EIQpIG�<[G�qgQjjI[�Ds�jI<Zh�]N��I[jkEXs�IGkE<j]gh��0PI�0IEP[]Y]Os��GpQh]gs�+<[IY�¥�+¦�

q<h�E]Zd]hIG�]N�ÃÅ�jI<EPIgh��jPgII�dkDYQE�d]hj�hIE][G<gs�dg]NIhh]gh�Ng]Z�Q[hjQjkjQ][h�]N�

PQOPIg�IGkE<jQ][�<[G�N]kg�E]ZZk[Qjs�ZIZDIgh��0PI�Nk[EjQ][�]N�jPI��+�q<h�j]�gIpQIq�<[G�

gIpQhI�jPI�hj<[G<gGh�<[G�Z<XI�gIE]ZZI[G<jQ][h�N]g�EP<[OIh�j]�<�.IpQIq�<[G��IpIY]dZI[j�

]ZZQjjII�¥.�¦��0PI�0IEP[]Y]Os�.��q<h�E]Zd]hIG�]N�hQr�jI<EPIgh��N]kg�dkDYQE�

d]hj�hIE][G<gs�dg]NIhh]gh�Ng]Z�Q[hjQjkjQ][h�]N�PQOPIg�IGkE<jQ][�<[G�jPgII�E]ZZk[Qjs�

ZIZDIgh��0PI�Nk[EjQ][�]N�jPI�.��q<h�j]�gIpQIq�jPI�q]gX�<[G�NQ[GQ[Oh�Ng]Z�jPI��+�<[G�Z<XI�

gIE]ZZI[G<jQ][h�j]�gIpQhI�]g�gIdY<EI�IrQhjQ[O�hj<[G<gGh��0PI�jI<Z�q<h�hIYIEjIG�D<hIG�][�jPIQg�

IrdIgjQhI�Q[�jPI�<gI<�]N�jIEP[]Y]Os�<[G�YI<g[Q[O�jPg]kOP�GQOQj<Y�j]]Yh�<[G�gIh]kgEIh��Q[EYkGQ[O�

jP]hI�qQjP�<�hdIEQ<Yjs�Q[�jPI�GQhEQdYQ[Ih�]N�jIEP[]Y]Os��7PI[�EP]]hQ[O�qgQjIgh��jPI�hIYIEjQ][�

E]ZZQjjII�E][hQGIgIG�hj<jI�qQGI�gIdgIhI[j<jQ][�N]g�dkDYQE�IYIZI[j<gs��ZQGGYI�<[G�PQOP�hEP]]Y�

jI<EPIgh�<h�qIYY�<h�PQOPIg�IGkE<jQ][�Q[hjgkEj]gh�<[G�E]ZZk[Qjs�ZIZDIgh��
�

:ULWHUV¶�9LVLRQ�6WDWHPHQW�
7KH�ZULWLQJ�WHDP�HQYLVLRQHG�VWDQGDUGV�WKDW�ZRXOG�DIIRUG�VWXGHQWV�WKH�RSSRUWXQLW\�WR�HQJDJH�LQ�
EHFRPLQJ�HPSRZHUHG�DV�D�OHDUQHU��FRQVWUXFWLQJ�QHZ�PHDQLQJ�DQG�QHZ�NQRZOHGJH��GLJLWDO�
FLWL]HQVKLS��FRPSXWDWLRQDO�WKLQNLQJ��SUREOHP�VROYLQJ��FRPPXQLFDWLRQ��DQG�FROODERUDWLRQ�WKURXJK�
GHPRQVWUDWHG�VWXGHQW�WHFKQRORJ\�VNLOOV��7KH�ZULWLQJ�WHDP�ZDQWHG�VWDQGDUGV�WKDW�ZRXOG���

Ɣ LQLWLDWH�FURVV�FXUULFXODU�FRQQHFWLRQV�WR�HQKDQFH�WKH�XQGHUVWDQGLQJ�RI�OHDUQLQJ�WKURXJK�
GLJLWDO�WHFKQRORJ\�VNLOOV�DQG�FRQFHSWV���

Ɣ HVWDEOLVK�D�FRQWLQXXP�RI�WHFKQRORJ\�FRPSHWHQFLHV�.����IRU��WR�EH�GHPRQVWUDWHG���
Ɣ SURYLGH�RSSRUWXQLWLHV�IRU�$//�VWXGHQWV�WR�HQJDJH�LQ�OHDUQLQJ�WKURXJK�WHFKQRORJ\�

H[SHULHQFHV�DQG��
Ɣ DGYDQFHG�GHPRQVWUDWLRQ�RI�WHFKQRORJ\�FRPSHWHQFLHV��DQG�GLJLWDO�VNLOOV��WR�SUHSDUH�

WKHP�IRU�IXWXUH�VXFFHVV��DQG�
Ɣ SUHSDUH�VWXGHQWV�WR�DGGUHVV�D�FULWLFDO�ZRUNIRUFH�QHHG�UHODWHG�WR�WHFKQRORJ\�NQRZOHGJH��

VNLOOV��DQG�DSSOLFDWLRQ��

�
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'HVLJQ�&RQVLGHUDWLRQV�
7KH�ZULWHUV�GHVLJQHG�D�VLQJOH�VHW�RI�VWDQGDUGV�WR�IUDPH�OHDUQLQJ�H[SHULHQFHV�LQ�VXFK�D�ZD\�VR�
DV�WR�DOORZ�ORFDO�VFKRROV�DQG�GLVWULFWV�WKH�IOH[LELOLW\�WR�FKRRVH�WKH�FXUULFXODU�GHVLJQ�WKDW�EHVW�
PHHWV�WKH�QHHGV�RI�VWXGHQWV��7KH�ZULWHUV�FKRVH�WR�RUJDQL]H�WKH�VWDQGDUGV�LQWR�VHYHQ�EURDG�
FRQFHSW�DUHDV�WKDW�VWXGHQWV�VKRXOG�DSSO\�DQG�HPERG\���:LWK�GLJLWDO�WHFKQRORJLHV�VWXGHQWV�
VKRXOG�EH�DQ���HPSRZHUHG�OHDUQHU��GLJLWDO�FLWL]HQ��NQRZOHGJH�FRQVWUXFWRU��LQQRYDWLYH�GHVLJQHU��
FRPSXWDWLRQDO�WKLQNHU��FUHDWLYH�FRPPXQLFDWRU��DQG�D�JOREDO�FROODERUDWRU���6WDQGDUGV�LQ�HDFK�
DUHD�ZHUH�ZULWWHQ�DV�SHUIRUPDQFH�H[SHFWDWLRQV�WR�GHSLFW�ZKDW�VWXGHQWV�PXVW�GR�WR�GHPRQVWUDWH�
FRPSHWHQF\�LQ�WHFKQRORJ\���

:KDW�LV�7HFKQRORJ\�(GXFDWLRQ"��
.HQWXFN\¶V�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��LGHQWLILHV�DQG�GHILQHV�WKH�NQRZOHGJH�DQG�VNLOOV�
HVVHQWLDO�IRU�DOO�.HQWXFN\�VWXGHQWV�WR�DFFHVV��HYDOXDWH��DQG�XVH�LQIRUPDWLRQ�DQG�WHFKQRORJ\�WR�
HQJDJH�LQ�DQG�WDNH�RZQHUVKLS�RI�WKHLU�OHDUQLQJ��7KHVH�VWDQGDUGV�FRQQHFW�DQG�LQWHUUHODWH�
FXUUHQW�SHUVSHFWLYHV�DQG�IOXHQFLHV�LQ�LQIRUPDWLRQ��PHGLD��DQG�WHFKQRORJ\�LQWR�D�XQLILHG�
FRQFHSWXDO�IUDPHZRUN��7KH�VWDQGDUGV�DOVR�GHPRQVWUDWH�SURFHVVHV�IRU�UHWKLQNLQJ�HGXFDWLRQ��
UHWKLQNLQJ�OHDUQLQJ��ZKHQ��KRZ��VSDFH��DQG�SDFH��DGDSWLQJ�WR�D�FRQVWDQWO\�FKDQJLQJ�GLJLWDO�
ODQGVFDSH�DQG�SUHSDULQJ�VWXGHQWV�WR�WUDQVLWLRQ�LQWR�DQ�LQFUHDVLQJO\�JOREDO�HFRQRP\��
�
$V�HGXFDWRUV��ZH�DUH�SUHSDULQJ�VWXGHQWV�IRU�D�IXWXUH�WKDW�ZH�FDQQRW�\HW�LPDJLQH��(PSRZHULQJ�
VWXGHQWV�WR�EHFRPH�OLIHORQJ�OHDUQHUV�DQG�SURYLGLQJ�WKHP�ZLWK�WKH�VNLOOV�WR�IDFH�IXWXUH�
FKDOOHQJHV�UHVRXUFHIXOO\�DQG�FUHDWLYHO\�LV�FULWLFDO��(PSRZHULQJ�VWXGHQWV�LV�QRW�DERXW�XVLQJ�
GLJLWDO�WRROV�WR�VXSSRUW�RXWGDWHG�HGXFDWLRQ�VWUDWHJLHV�DQG�PRGHOV��LW�LV�DERXW�WDSSLQJ�LQWR�
WHFKQRORJ\¶V�SRWHQWLDO�WR�DPSOLI\�KXPDQ�FDSDFLW\�IRU�FROODERUDWLRQ��FUHDWLYLW\��DQG�
FRPPXQLFDWLRQ��7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\�DUH�DERXW�OHYHOLQJ�WKH�
SOD\LQJ�ILHOG�DQG�SURYLGLQJ�\RXQJ�SHRSOH�ZRUOGZLGH�ZLWK�HTXLWDEOH�DFFHVV�WR�SRZHUIXO�OHDUQLQJ�
H[SHULHQFHV��
�
7KH�SXUSRVH�RI�WKHVH�VWDQGDUGV�LV�WR�LGHQWLI\�WHFKQRORJ\�UHODWHG�FRQWHQW��FRPSHWHQFLHV�DQG�
VNLOOV��DQG�SHUIRUPDQFH��DSSOLFDWLRQ��VWDQGDUGV�IRU�DOO�VWXGHQWV�WKURXJKRXW�WKH�NLQGHUJDUWHQ�
WKURXJK�JUDGH�WZHOYH��.�����FXUULFXOXP��:H�PXVW�HQVXUH�WKDW�DOO�FKLOGUHQ�KDYH�HTXDO�DFFHVV�WR�
KLJK�TXDOLW\�HGXFDWLRQ�SURJUDPV��&OHDU�VWDWHPHQWV�DERXW�ZKDW�VWXGHQWV�PXVW�NQRZ�DQG�EH�DEOH�
WR�GR�DUH�HVVHQWLDO�LQ�PDNLQJ�VXUH�RXU�VFKRROV�RIIHU�RSSRUWXQLWLHV�WR�JHW�WKH�NQRZOHGJH��VNLOOV��
DQG�DSSOLFDWLRQ�RI�VXFK��QHFHVVDU\�IRU�VXFFHVV�EH\RQG�WKH�FODVVURRP��7KH�VWDQGDUGV�DUH�
GHVLJQHG�WR�EH�LQWHJUDWHG�LQWR�WKH�YDULRXV�FRQWHQW�DQG�VNLOO�DUHDV�RI�WKH�VFKRRO�FXUULFXOXP���7KH�
IRFXV�LV�RQ�WUDQVIRUPLQJ�OHDUQLQJ�H[SHULHQFHV�ZLWK�WHFKQRORJ\��UDWKHU�WKDQ�OHDUQLQJ�DERXW�
WHFKQRORJLHV�RU�OHDUQLQJ�KRZ�WR�XVH�WHFKQRORJLHV��,QWHJUDWLRQ�ZLOO�EH�YDULHG�DQG�GLYHUVH�EDVHG�
RQ�WKH�FXUULFXOD�RI�LQGLYLGXDO�VFKRROV�DQG�VFKRRO�V\VWHPV��7KH�UHIOHFWLYH�GLDORJXH�ZLOO�RFFXU�LQ�
VFKRRO�GLVWULFWV�DPRQJ�VWXGHQWV��WHDFKHUV��DGPLQLVWUDWRUV��SDUHQWV��FXUULFXOXP�GLUHFWRUV��OLEUDU\�
PHGLD�VSHFLDOLVWV��HGXFDWLRQ�WHFKQRORJ\�OHDGHUV��GLJLWDO�OHDUQLQJ�FRDFKHV��LQVWUXFWLRQDO�
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FRDFKHV��SDUHQWV��DQG�FRPPXQLW\�PHPEHUV�DV�HDFK�GLVWULFW�OHYHUDJHV�WKHVH�VWDQGDUGV�DQG�
LQWHJUDWHV�WKHP�LQWR�WKH�ORFDO�LQVWUXFWLRQDO�SURJUDP�IRU�VWXGHQWV��

7HFKQRORJ\�6WDQGDUGV�YV��&RPSXWHU�6FLHQFH�6WDQGDUGV�
.HQWXFN\�RIILFLDOO\�UHFRJQL]HG�7HFKQRORJ\�$FDGHPLF�6WDQGDUGV�LQ�������IRU�WKH�ILUVW�WLPH���7KH�
DFDGHPLF�VWDQGDUGV�IRU�WHFKQRORJ\�UHSUHVHQWHG�LQ�WKLV�GRFXPHQW�DUH�D�UHIUHVK�DQG�
PRGHUQL]DWLRQ�WR�WKRVH�RULJLQDO��DGRSWHG��VWDQGDUGV��:KLOH�WKHVH�WHFKQRORJ\�VWDQGDUGV�
FRPSOHPHQW�WKH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�&RPSXWHU�6FLHQFH ���WKH�UHVXOWLQJ�
FRPSHWHQFLHV�DUH�VXEVWDQWLDOO\�GLIIHUHQW��7KH�WHFKQRORJ\�VWDQGDUGV�DUH�EURDG�DQG�VKRXOG�OHDG�
VWXGHQWV�WRZDUGV�FRPSHWHQFLHV�WKDW�KLJKOLJKW�OHDUQLQJ��DFDGHPLF�VWDQGDUGV�LQ�RWKHU�FRQWHQW�
DUHDV��H�J��PDWKHPDWLFV��VRFLDO�VWXGLHV��VFLHQFH��HWF���ZLWK�WHFKQRORJ\��7KHVH�DFDGHPLF�
VWDQGDUGV�IRU�WHFKQRORJ\�DUH�DOVR�GHVLJQHG�WR�VXSSRUW�WKH�LPSOHPHQWDWLRQ�RI�FRQWHQW�DUHD�
VWDQGDUGV��VXFK�DV�GLJLWDO�IOXHQF\�VNLOOV�GHPRQVWUDWLQJ�WKH�UHVSRQVLEOH�XVH�RI�DSSURSULDWH�
WHFKQRORJ\�WR�FRPPXQLFDWH��VROYH�SUREOHPV��DFFHVV��PDQDJH��LQWHJUDWH��HYDOXDWH�DQG�FUHDWH�
LQIRUPDWLRQ�WR�LPSURYH�OHDUQLQJ�LQ�DOO�VXEMHFW�DUHDV���
�
7KH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\���EDVHG�RQ�WKH�,QWHUQDWLRQDO�6RFLHW\�IRU�
7HFKQRORJ\�LQ�(GXFDWLRQ���,67(���6WXGHQW�6WDQGDUGV��SURYLGH�D�IUDPHZRUN�IRU�LQWHJUDWLQJ�
WHFKQRORJ\�LQWR�DOO�FRQWHQW�DUHDV�DQG�UHIOHFW�WKH�EDVLF�GLJLWDO�VNLOOV�UHTXLUHG�IRU�HDFK�VWXGHQW�WR�
EH�FRPSHWLWLYH�LQ�WRGD\¶V�JOREDO�HFRQRP\��$GGLWLRQDOO\��³GHPRQVWUDWLQJ�SHUIRUPDQFH�EDVHG�
FRPSHWHQF\�LQ�WHFKQRORJ\´�LV�LQFOXGHG�DV�D��PLQLPXP�JUDGXDWLRQ�UHTXLUHPHQW��LQ�.HQWXFN\�
SXEOLF�VFKRROV��)RU�VWXGHQWV�WR�DWWDLQ�WKH�UHTXLUHG�WHFKQRORJ\�FRPSHWHQFLHV��LW�LV�HVVHQWLDO�WKH\�
KDYH�DFFHVV�WR�WHFKQRORJ\�GXULQJ�WKH�VFKRRO�GD\�DW�DOO�JUDGH�OHYHOV�DQG�GXULQJ�GLJLWDO��GLVWDQFH��
DQG�UHPRWH�OHDUQLQJ��,QVWUXFWLRQ�VKRXOG�SURYLGH�RSSRUWXQLWLHV�IRU�VWXGHQWV�WR�JDLQ�DQG�
GHPRQVWUDWH�WHFKQRORJ\�VNLOOV�WKDW�EXLOG�WKURXJKRXW�WKHLU�.����HGXFDWLRQDO�FDUHHUV�� �
�
&RPSXWHU�VFLHQFH��KRZHYHU��RIWHQ�LV�FRQIXVHG�ZLWK�WKH�HYHU\GD\�XVH�RI�FRPSXWHUV�DQG�
FRPSXWHU�DSSOLFDWLRQV��VXFK�DV�OHDUQLQJ�KRZ�WR�DFFHVV�WKH�,QWHUQHW�DQG�XVH�GLJLWDO�SUHVHQWDWLRQ�
VRIWZDUH��3DUHQWV��WHDFKHUV��VWXGHQWV��DQG�ORFDO�DQG�VWDWH�HGXFDWLRQ�OHDGHUV�VKDUH�WKLV�
FRQIXVLRQ��7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�&RPSXWHU�6FLHQFH�FODULILHV�QRW�RQO\�ZKDW�
FRPSXWHU�VFLHQFH�LV�EXW�DOVR�ZKDW�VWXGHQWV�VKRXOG�NQRZ�DQG�EH�DEOH�WR�GR�LQ�FRPSXWHU�VFLHQFH�
IURP�NLQGHUJDUWHQ�WR���WK�JUDGH��&RPSXWHU�VFLHQFH�EXLOGV�RQ�WKH�.$6�IRU�7HFKQRORJ\��
FRPSXWHU�OLWHUDF\��HGXFDWLRQDO�WHFKQRORJ\��GLJLWDO�FLWL]HQVKLS��DQG�LQIRUPDWLRQ�WHFKQRORJ\���7KHLU�
VOLJKW�GLIIHUHQFHV�DQG�UHODWLRQVKLS�ZLWK�WHFKQRORJ\�DUH�GHVFULEHG�EHORZ��

Ɣ &RPSXWHU�OLWHUDF\ ���RU�GLJLWDO�OLWHUDF\��UHIHUV�WR�WKH�JHQHUDO�XVH�RI�FRPSXWHUV�DQG�
SURJUDPV��L�H���FRPSXWHU�DSSOLFDWLRQV��VXFK�DV�SURGXFWLYLW\�VRIWZDUH��([DPSOHV�LQFOXGH�
SHUIRUPLQJ�DQ�,QWHUQHW�VHDUFK�DQG�FUHDWLQJ�D�GLJLWDO�SUHVHQWDWLRQ��

Ɣ (GXFDWLRQDO�WHFKQRORJ\ ��DSSOLHV�FRPSXWHU�OLWHUDF\�WR�VFKRRO�VXEMHFWV��)RU�H[DPSOH��
VWXGHQWV�LQ�DQ�(QJOLVK�FODVV�FDQ�XVH�D�ZHE�EDVHG�DSSOLFDWLRQ�WR�FROODERUDWLYHO\�FUHDWH��
HGLW��DQG�VWRUH�DQ�HVVD\�RQOLQH��

Ɣ 'LJLWDO�FLWL]HQVKLS��UHIHUV�WR�WKH�DSSURSULDWH�DQG�UHVSRQVLEOH�XVH�RI�WHFKQRORJ\��VXFK�
DV�FKRRVLQJ�DQ�DSSURSULDWH�SDVVZRUG�DQG�NHHSLQJ�LW�VHFXUH��
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Ɣ ,QIRUPDWLRQ�WHFKQRORJ\��RIWHQ�RYHUODSV�ZLWK�FRPSXWHU�VFLHQFH�EXW�LV�PDLQO\�IRFXVHG�RQ�
LQGXVWULDO�DSSOLFDWLRQV�RI�FRPSXWHU�VFLHQFH��VXFK�DV�LQVWDOOLQJ�DQG�RSHUDWLQJ�VRIWZDUH�
UDWKHU�WKDQ�FUHDWLQJ�LW��,QIRUPDWLRQ�WHFKQRORJ\�SURIHVVLRQDOV�RIWHQ�KDYH�D�EDFNJURXQG�LQ�
FRPSXWHU�VFLHQFH��

Ɣ &RPSXWHU�6FLHQFH��DV�DQ�DFDGHPLF�GLVFLSOLQH�HQFRPSDVVLQJ�WKH�VWXG\�RI�FRPSXWHUV�
DQG�DOJRULWKPLF�SURFHVVHV�WR�LQFOXGH�SULQFLSOHV��KDUGZDUH�DQG�VRIWZDUH�GHVLJQV��
DSSOLFDWLRQV��QHWZRUNV�DQG�WKH�LPSDFW�RQ�VRFLHW\��

�
7KHVH�DVSHFWV�RI�FRPSXWLQJ�DQG�WHFKQRORJ\�DUH�GLVWLQJXLVKHG�IURP�HDFK�RWKHU�EHFDXVH�WKH\�
IRFXV�RQ��XVLQJ ��FRPSXWHU�WHFKQRORJLHV�UDWKHU�WKDQ�XQGHUVWDQGLQJ��ZK\��WKH\�ZRUN�DQG��KRZ��WR�
FUHDWH�WKRVH�WHFKQRORJLHV��.QRZLQJ�ZK\�DQG�KRZ�FRPSXWHUV�ZRUN��L�H���FRPSXWHU�VFLHQFH���
SURYLGHV�WKH�EDVLV�IRU�D�GHHS�XQGHUVWDQGLQJ�RI�FRPSXWHU�XVH�DQG�WKH�UHOHYDQW�ULJKWV��
UHVSRQVLELOLWLHV�DQG�DSSOLFDWLRQV���.����&RPSXWHU�6FLHQFH�)UDPHZRUN�6WHHULQJ�&RPPLWWHH��
�������

&RQVXOWHG�3DUWQHUV�
7KURXJK�WKH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��GHYHORSPHQW�SURFHVV�PDQ\�
SDUWQHUV�ZHUH�FRQVXOWHG��7KH�IROORZLQJ�OLVW�UHSUHVHQWV�SDUWQHUV�ZKR�DVVLVWHG�LQ�WKH�GUDIWLQJ�RI�
WKHVH�VWDQGDUGV�SURYLGHG�YDOXDEOH�UHVHDUFK�DQG�UHVRXUFHV���

Ɣ 7KH�,QWHUQDWLRQDO�6RFLHW\�IRU�7HFKQRORJ\�LQ�(GXFDWLRQ���������,67(�6WDQGDUGV�IRU�
6WXGHQWV��5HYLVHG�������5HWULHYHG�IURP�
KWWSV���ZZZ�LVWH�RUJ�VWDQGDUGV�VWDQGDUGV�DGRSWLQJ�WKH�VWDQGDUGV����

Ɣ 6WDWHV�&RQVXOWHG�DQG�UHIHUHQFHG��:LVFRQVLQ��:DVKLQJWRQ��2KLR��0RQWDQD��
Ɣ 6WDWHV�PRGHOHG�DIWHU��:LVFRQVLQ��
Ɣ 86�'HSDUWPHQW�RI�(GXFDWLRQ��1DWLRQDO�(GXFDWLRQ�7HFKQRORJ\�3ODQ��5HWULHYHG�IURP�

KWWSV���WHFK�HG�JRY�QHWS�����
Ɣ 6RXWKHUQ�5HJLRQDO�(GXFDWLRQ�%RDUG����������%ULGJLQJ�WKH�FRPSXWHU�VFLHQFH�HGXFDWLRQ�

JDS��5HWULHYHG�IURP�
KWWSV���ZZZ�VUHE�RUJ�SXEOLFDWLRQ�EULGJLQJ�FRPSXWHU�VFLHQFH�HGXFDWLRQ�JDS��

�

6WDQGDUGV�8VH�DQG�'HYHORSPHQW�

7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV��.$6��DUH�6WDQGDUGV��QRW�
&XUULFXOXP�

7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�6RFLDO�6WXGLHV�RXWOLQHV�WKH�PLQLPXP�VWDQGDUGV�
.HQWXFN\�VWXGHQWV�VKRXOG�OHDUQ�LQ�HDFK�JUDGH�OHYHO�NLQGHUJDUWHQ�WKURXJK�HLJKWK�JUDGH�RU�KLJK�
VFKRRO�JUDGH�VSDQ��7KH�VWDQGDUGV�DGGUHVV�D�IRXQGDWLRQDO�IUDPHZRUN�RI�ZKDW�LV�WR�EH�OHDUQHG�
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EXW�GR�QRW�DGGUHVV�KRZ�OHDUQLQJ�H[SHULHQFHV�DUH�WR�EH�GHVLJQHG�RU�ZKDW�UHVRXUFHV�VKRXOG�EH�
XVHG��
�
$�VWDQGDUG�UHSUHVHQWV�D�JRDO�RU�RXWFRPH�RI�DQ�HGXFDWLRQDO�SURJUDP��VWDQGDUGV�DUH�YHUWLFDOO\�
DOLJQHG�H[SHFWHG�RXWFRPHV�IRU�DOO�VWXGHQWV��7KH�VWDQGDUGV�GR�QRW�GLFWDWH�WKH�GHVLJQ�RI�D�
OHVVRQ�SODQ�RU�KRZ�XQLWV�VKRXOG�EH�RUJDQL]HG��7KH�VWDQGDUGV�HVWDEOLVK�D�VWDWHZLGH�EDVHOLQH�RI�
ZKDW�VWXGHQWV�VKRXOG�NQRZ�DQG�EH�DEOH�WR�GR�DW�WKH�FRQFOXVLRQ�RI�D�JUDGH�RU�JUDGH�VSDQ��7KH�
LQVWUXFWLRQDO�SURJUDP�VKRXOG�HPSKDVL]H�WKH�GHYHORSPHQW�RI�VWXGHQWV
�DELOLWLHV�WR�DFTXLUH�DQG�
DSSO\�WKH�VWDQGDUGV��7KH�FXUULFXOXP�PXVW�HQVXUH�WKDW�DSSURSULDWH�DFFRPPRGDWLRQV�DUH�PDGH�
IRU�GLYHUVH�SRSXODWLRQV�RI�VWXGHQWV�IRXQG�ZLWKLQ�.HQWXFN\�VFKRROV�� �
�
7KHVH�VWDQGDUGV�DUH�QRW�D�VHW�RI�LQVWUXFWLRQDO�RU�DVVHVVPHQW�WDVNV��EXW�UDWKHU�VWDWHPHQWV�RI�
ZKDW�VWXGHQWV�VKRXOG�EH�DEOH�WR�PDVWHU�DIWHU�LQVWUXFWLRQ��'HFLVLRQV�RQ�KRZ�EHVW�WR�KHOS�
VWXGHQWV�PHHW�WKHVH�SURJUDP�JRDOV�DUH�OHIW�WR�ORFDO�VFKRRO�GLVWULFWV�DQG�WHDFKHUV��&XUULFXOXP�
LQFOXGHV�WKH�YDVW�DUUD\�RI�LQVWUXFWLRQDO�PDWHULDOV��UHDGLQJV��OHDUQLQJ�H[SHULHQFHV�DQG�ORFDO�
PHFKDQLVPV�RI�DVVHVVPHQW��LQFOXGLQJ�WKH�IXOO�ERG\�RI�FRQWHQW�NQRZOHGJH�WR�EH�FRYHUHG��DOO�RI�
ZKLFK�DUH�WR�EH�VHOHFWHG�DW�WKH�ORFDO�OHYHO�DFFRUGLQJ�WR�.HQWXFN\�ODZ��
�

7UDQVODWLQJ�WKH�6WDQGDUGV�LQWR�&XUULFXOXP�
7KH�.'(�GRHV�QRW�UHTXLUH�VSHFLILF�FXUULFXOXP�RU�VWUDWHJLHV�WR�EH�XVHG�WR�WHDFK�WKH�.HQWXFN\�
$FDGHPLF�6WDQGDUGV��.$6���/RFDO�VFKRROV�DQG�GLVWULFWV�FKRRVH�WR�PHHW�WKRVH�PLQLPXP�
UHTXLUHG�VWDQGDUGV�XVLQJ�D�ORFDOO\�DGRSWHG�FXUULFXOXP�DFFRUGLQJ�WR�.56�����������ZKLFK�
RXWOLQHV�WKH�6%'0¶V�UROH�LQ�GHWHUPLQLQJ�FXUULFXOXP��$V�HGXFDWRUV�LPSOHPHQW�DFDGHPLF�
VWDQGDUGV��WKH\��DORQJ�ZLWK�FRPPXQLW\�PHPEHUV��PXVW�JXDUDQWHH���VW�FHQWXU\�UHDGLQHVV�WKDW�
ZLOO�HQVXUH�DOO�OHDUQHUV�DUH�WUDQVLWLRQ�UHDG\��7R�DFKLHYH�WKLV��.HQWXFN\�VWXGHQWV�QHHG�D�
FXUULFXOXP�GHVLJQHG�DQG�VWUXFWXUHG�IRU�D�ULJRURXV��UHOHYDQW�DQG�SHUVRQDOL]HG�OHDUQLQJ�
H[SHULHQFH��LQFOXGLQJ�D�ZLGH�YDULHW\�RI�OHDUQLQJ�RSSRUWXQLWLHV�LQ�WKH�FODVVURRP�DQG�GXULQJ�
GLJLWDO��GLVWDQFH��DQG�UHPRWH�OHDUQLQJ��7KH��.HQWXFN\�0RGHO�&XUULFXOXP�)UDPHZRUN��LV�D�
UHVRXUFH�WR�KHOS�DQ�LQVWUXFWLRQDO�VXSHUYLVRU��SULQFLSDO�DQG�RU�WHDFKHU�OHDGHU�UHYLVLW�FXUULFXOXP�
SODQQLQJ��RIIHULQJ�EDFNJURXQG�LQIRUPDWLRQ�DQG�H[HUFLVHV�WR�JHQHUDWH�³IXWXUH�RULHQWHG´�WKLQNLQJ�
ZKLOH�VXJJHVWLQJ�D�SURFHVV�IRU�GHVLJQLQJ�DQG�UHYLHZLQJ�ORFDO�FXUULFXOXP��

2UJDQL]DWLRQ�RI�WKH�6WDQGDUGV�

6WDQGDUGV�6WUXFWXUH�DQG�,GHQWLILHUV�
7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�&RPSXWHU�6FLHQFH ��IROORZ�D�VSHFLILF�VWUXFWXUH��

Ɣ 6WDQGDUG�,GHQWLILHU���UHIOHFWV�FRQVLVWHQW�FRGLQJ�IRU�WKH�LGHQWLILFDWLRQ�RI�D�VWDQGDUG�
UHSUHVHQWLQJ�WKH�JUDGH��RU�JUDGH�EDQG���WKH�FRQFHSW�DUHD�DQG�WKH�QXPHUDWHG�VWDQGDUG�
QXPEHU�SHU�FRQFHSW���

Ɣ *UDGH�%DQG���LGHQWLILHV�WKH�JUDGH�EDQG�DVVRFLDWHG�ZLWK�WKH�VWDQGDUG���
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Ɣ &RQFHSW���FDWHJRUL]HV�WKH�VWDQGDUGV�LQWR�VHYHQ�FRQFHSWV��(PSRZHUHG�/HDUQHU��'LJLWDO�
&LWL]HQ��.QRZOHGJH�&RQVWUXFWRU��,QQRYDWLYH�'HVLJQHU��&RPSXWDWLRQDO�7KLQNHU��&UHDWLYH�
&RPPXQLFDWRU��DQG�*OREDO�&ROODERUDWRU���

Ɣ 6WDQGDUG���RXWOLQHV�ZKDW�VWXGHQWV�DUH�H[SHFWHG�WR�NQRZ�RU�EH�DEOH�WR�GR���
Ɣ /HDUQLQJ�3ULRULW\ ���WUDQVODWHV�WKH�VWDQGDUG�LQWR�PDQDJHDEOH�OHDUQLQJ�SLHFHV�DQG�

UHSUHVHQWV�WKH�VSHFLILF�LGHDV�ZLWKLQ�WKDW�FRQFHSW��6XEFRQFHSW�RYHUYLHZV�VXPPDUL]H�
KRZ�OHDUQLQJ�SURJUHVVHV�DFURVV�PXOWLSOH�JUDGH�EDQGV�DQG�DUH�XVHG�WR�GHYHORS�WKH�
SURJUHVVLRQ�FKDUW��$SSHQGL[�&�� �

Ɣ *UDGH�E\�*UDGH��3HUIRUPDQFH�,QGLFDWRUV���SURYLGH�D�FRPSUHKHQVLYH�SLFWXUH�RI�
SHUIRUPDQFH�H[SHFWDWLRQV�IRU�HDFK�VWDQGDUG�LQ�WKH�.���JUDGH�EDQG�DQG�LQFOXGH�
WKRURXJK�GHVFULSWLRQV�RI�H[HPSODU\�SUDFWLFHV�DQG�SURFHVVHV��

�
�
6WDQGDUG�,GHQWLILHU���H[DPSOH��
�

�
�

*UDGH�%DQGV�DQG�*UDGH�/HYHO�&RQVLGHUDWLRQV�
7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��DUH�RUJDQL]HG�LQ�VSHFLILF�JUDGH�EDQGV��.����
���������DQG��������7KLV�RUJDQL]DWLRQ�HQDEOHV�WHDFKHUV�WR�FUHDWH�JUDGH�OHYHO�RU�FRXUVH�VSHFLILF�
VWXGHQW�H[SHFWDWLRQV�GHULYHG�IURP�WKH�VWDQGDUGV��$GGLWLRQDOO\��FRQQHFWLRQV�H[LVW�EHWZHHQ�

�
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�

VWDQGDUGV�LQ�GLIIHUHQW�JUDGH�EDQGV�DQG�GHPRQVWUDWH�KRZ�RQH�FRQFHSW�EXLOGV�RQ�DQRWKHU�WR�
SURYLGH�YHUWLFDOO\�DOLJQHG�OHDUQLQJ�H[SHULHQFHV�IRU�VWXGHQWV��
�

Ɣ 7KH�.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��UHSUHVHQW�NQRZOHGJH�DQG�VNLOOV�WKDW�
VKRXOG�EH�GHPRQVWUDWHG�WKURXJK�WKH�WUDQVLWLRQ�RI�HDFK�JUDGH�EDQG��L�H��JUDGH����JUDGH�
���JUDGH���DQG�JUDGH������:KLOH�PLGGOH�VFKRRO�DQG�KLJK�VFKRRO�VWXGHQWV�JHQHUDOO\�KDYH�
WKH�RSSRUWXQLW\�WR�GHPRQVWUDWH�WKH�OHDUQLQJ�RI�WHFKQRORJ\�VNLOOV�DQG�FRQFHSWV�WKURXJK�
GHGLFDWHG�WHFKQRORJ\�HPSRZHUHG�SURMHFWV��VWXGHQWV�LQ�HOHPHQWDU\�VFKRRO�PD\�EH�PRUH�
OLNHO\�WR�OHDUQ�WHFKQRORJ\�VNLOOV�LQWHJUDWHG�WKURXJKRXW�WKH�FXUULFXOXP�LQ�DOO�FRQWHQW�DUHDV��
7KHUHIRUH���JUDGH�E\�JUDGH�LQGLFDWRUV�DUH�LQFOXGHG��SHU�VWDQGDUG��IRU�NLQGHUJDUWHQ�
WKURXJK�JUDGH�� ���

Ɣ 7HFKQRORJ\�DW�WKH�PLGGOH�VFKRRO�OHYHO�FRQWLQXHV�WR�GHYHORS�VWXGHQWV¶�IRXQGDWLRQDO�VNLOOV�
�LQ�SUREOHP�VROYLQJ��FRPSXWDWLRQDO�DQG�FULWLFDO�WKLQNLQJ��WKURXJK�WKH�DZDUHQHVV�DQG�
H[SORUDWLRQ�RI�WHFKQRORJ\�UHODWHG�FRQFHSWV���

Ɣ 7HFKQRORJ\�DW�WKH�KLJK�VFKRRO�OHYHO�FRQWLQXHV�WR�GHYHORS�VWXGHQWV¶�IRXQGDWLRQDO�
XQGHUVWDQGLQJ�RI�WUDQVIRUPDWLRQDO�OHDUQLQJ�ZLWK�WHFKQRORJ\�WKURXJK�LQ�GHSWK�OHDUQLQJ�
RSSRUWXQLWLHV��GHPRQVWUDWHG�FRPSHWHQFLHV��LQFOXGLQJ�DZDUHQHVV�DQG�H[SORUDWLRQ�
DFWLYLWLHV���

6XSSOHPHQWDU\�0DWHULDOV�WR�WKH�6WDQGDUGV�
7KH�ILQDO�VHW�RI�WKH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\���LV�WKH�UHVXOW�RI�HGXFDWRU�
LQYROYHPHQW�DQG�SXEOLF�IHHGEDFN��6KRUW�VXPPDULHV�RI�HDFK�RI�WKH�DSSHQGLFHV�DUH�OLVWHG�EHORZ��
�
$SSHQGL[�$��&RQQHFWLRQ�WR�*UDGXDWLRQ�
7KH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��DUH�LQFOXGHG�LQ�.HQWXFN\¶V�PLQLPXP�
JUDGXDWLRQ�UHTXLUHPHQWV��7KLV�VHFWLRQ�SURYLGHV�NH\�SRLQWV��DQ�H[SODQDWLRQ�RI�WKH�UHTXLUHPHQW��
DQG�JXLGDQFH�IRU�LPSOHPHQWDWLRQ���
�
$SSHQGL[�%��:ULWLQJ�DQG�5HYLHZ�7HDPV�
%DFNJURXQG�LQIRUPDWLRQ�RQ�WKH�WHDP�ZKR�ZURWH�WKH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�
7HFKQRORJ\��LV�LQFOXGHG��$GGLWLRQDO�LQIRUPDWLRQ�LQFOXGHV�WKRVH�ZKR�UHYLHZHG�WKH�VWDQGDUGV�
DQG�RU�SURYLGHG�IHHGEDFN��
�
$SSHQGL[�&��*UDGH�%DQG�3URJUHVVLRQ�&KDUW�
7KH�SURJUHVVLRQ�FKDUW�UHSUHVHQWV�WKH�.�����.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\�
SURJUHVVLRQV�IRU�$//�VWXGHQWV��WR�LQFOXGH�DOO�FRQFHSW�DUHDV�DQG�VXEFRQFHSWV���
�

� �
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*TCFGU�-��
-GPVWEM[�$ECFGOKE�5VCPFCTFU�HQT�6GEJPQNQI[



�

3ULPDU\��.����.$6�IRU�7HFKQRORJ\�
�

&RQFHSW���(PSRZHUHG�/HDUQHU��(/��
&RPSHWHQF\���6WXGHQWV�XVH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�WKHLU�OHDUQLQJ��

�

6WDQGDUG��
(/���/HYHUDJH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�FKRRVLQJ��DFKLHYLQJ�DQG�GHPRQVWUDWLQJ�FRPSHWHQF\�
LQ�WKHLU�OHDUQLQJ�JRDOV��LQIRUPHG�E\�WKH�OHDUQLQJ�VFLHQFHV��

/HDUQLQJ�3ULRULW\��
$��$UWLFXODWH�DQG�VHW�SHUVRQDO�OHDUQLQJ�JRDOV��GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�WHFKQRORJ\�WR�
DFKLHYH�WKHP�DQG�UHIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�LWVHOI�WR�LPSURYH�OHDUQLQJ�RXWFRPHV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�XVH�GLJLWDO�WRROV�WR�DFKLHYH�WKRVH�JRDOV��ZLWK�
JXLGDQFH�DQG�VXSSRUW��H[���LQFUHDVH�UHDGLQJ�IOXHQF\�E\�UHFRUGLQJ�DQG�UHIOHFWLQJ�XSRQ�
VWXGHQW�UHDGLQJ���
���5HIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�WR�LPSURYH�OHDUQLQJ�RYHU�WLPH��ZLWK�JXLGDQFH�DQG�
VXSSRUW��H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�DQG�UHIOHFWLRQ�ORJ�MRXUQDO���

/HDUQLQJ�3ULRULW\��
%��%XLOG�QHWZRUNV�DQG�FXVWRPL]H�WKHLU�OHDUQLQJ�HQYLURQPHQWV�LQ�ZD\V�WKDW�VXSSRUW�WKH�OHDUQLQJ�
SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���3DUWLFLSDWH�LQ�WHDFKHU�OHG�H[SORUDWLRQV�XWLOL]LQJ�GLJLWDO�WRROV�WR�H[SDQG�OHDUQLQJ�
VSDFHV�EH\RQG�WKH�FODVVURRP��H[���H[SHUW�YLGHR�FKDQQHOV��YLGHR�FRQIHUHQFLQJ�ZLWK�
SURIHVVLRQDOV��DXWKRUV
�EORJV���

/HDUQLQJ�3ULRULW\��
&��8VH�WHFKQRORJ\�WR�VHHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�WKHLU�SUDFWLFH�DQG�WR�
GHPRQVWUDWH�WKHLU�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���5HFRJQL]H�DQG�XVH�WHFKQRORJ\�WR�VHHN�IHHGEDFN�DV�D�YDOXHG�FRPSRQHQW�RI�WKH�
OHDUQLQJ�SURFHVV��
���8VH�IHHGEDFN�WR�LPSURYH�WKH�GHPRQVWUDWLRQ�RI�OHDUQLQJ��H[���VWXGHQW�XVHV�LQWHUDFWLYH�
VRIWZDUH�ZLWK�LPPHGLDWH�IHHGEDFN�WR�JXLGH�WKHLU�SHUIRUPDQFH���

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQGLQJ�WKH�IXQGDPHQWDO�FRQFHSWV�RI�KRZ�WR�XVH�WHFKQRORJ\��WHFKQRORJ\�RSHUDWLRQV���

,�QGLFDWRU�V��IRU�JUDGHV�.����
���([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV�DQG�GLVFRYHU�KRZ�WKH\�ZRUN�EDVHG�RQ�IXQGDPHQWDO�
FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV��H[���D�VWXGHQW�OHDUQV�KRZ�WR�WXUQ�WKH�DXGLR�
XS�GRZQ��KRZ�WR�RSHQ��VDYH��FORVH�ILOHV���
���7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI�WHFKQRORJ\�RSHUDWLRQV�LQ�PXOWLSOH�FRQWH[WV��ZLWK�

�
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JXLGDQFH�DQG�VXSSRUW��H[���$�VWXGHQW�KDV�OHDUQHG�WR�XVH�D�VPDUWSKRQH��DQG�WKH\�XVH�
ZKDW�WKH\�NQRZ�DERXW�VPDUWSKRQHV�WR�XVH�D�GLIIHUHQW�GHYLFH����

6WDQGDUG��
(/���$SSO\�WKH�IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�DQG�GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH��DQG�RU�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

/HDUQLQJ�3ULRULW\��
$��'HPRQVWUDWH�OHDUQLQJ�ZLWK�WKH�XVH�RI�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�DJH�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR�SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ��
���'HPRQVWUDWH�EDVLF�DELOLW\�WR�FRPPXQLFDWH�D�PHVVDJH�ZLWK�GLJLWDO�LQSXW�VWUDWHJLHV�
�H[���W\SLQJ�NH\ERDUGLQJ��YRLFH�WR�WH[W��YLGHR�RU�DXGLR��LPDJHV���

/HDUQLQJ�3ULRULW\��
%��$SSO\�IXQFWLRQV�DQG�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV��GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH�DQG�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���&KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WDVN�DQG�SXUSRVH��ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
&��7UDQVIHU�NQRZOHGJH�WR�HPHUJLQJ�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�WKH�VXEVWLWXWLRQ�EDVHG�XVH�RI�
QHZ�WHFKQRORJLHV���

�
�

�
&RQFHSW���'LJLWDO�&LWL]HQ��'&��

&RPSHWHQF\���6WXGHQWV�PDQDJH�WKHLU�GLJLWDO�LGHQWLW\�LQ�D�VDIH��SRVLWLYH��DQG�SURDFWLYH�ZD\��
�

6WDQGDUG��
'&���5HFRJQL]H�WKH�ULJKWV��UHVSRQVLELOLWLHV�DQG�RSSRUWXQLWLHV�RI�OLYLQJ��OHDUQLQJ�DQG�ZRUNLQJ�LQ�DQ�
LQWHUFRQQHFWHG�GLJLWDO�ZRUOG��DFW�DQG�PRGHO�LQ�ZD\V�WKDW�DUH�VDIH��OHJDO�DQG�HWKLFDO��

/HDUQLQJ�3ULRULW\��
$��&XOWLYDWH�DQG�PDQDJH�\RXU�GLJLWDO�LGHQWLW\�DQG�UHSXWDWLRQ��DQG�EH�DZDUH�RI�WKH�SHUPDQHQFH�
RI�\RXU�DFWLRQV�LQ�WKH�GLJLWDO�ZRUOG��

,�QGLFDWRU�V��IRU�JUDGHV�.����
��8QGHUVWDQG�ZKDW�LW�PHDQV�WR�EH�D�SRVLWLYH�LQIOXHQFH�RIIOLQH�DQG�KRZ�WKDW�FRXOG�UHODWH�
WR�EHLQJ�SRVLWLYH�RQOLQH��
���6KRZ�DZDUHQHVV�WKDW�ZKHQ�VRPHWKLQJ�LV�SXW�RQ�WKH�LQWHUQHW��ZHEVLWHV��VRFLDO�PHGLD��
DSSV��LW�FDQ�OHDYH�D�WUDLO�RQOLQH��GLJLWDO�IRRWSULQW���

/HDUQLQJ�3ULRULW\��

�
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%��(QJDJH�LQ�SRVLWLYH��VDIH��OHJDO�DQG�HWKLFDO�EHKDYLRU�ZKHQ�XVLQJ�WHFKQRORJ\��LQFOXGLQJ�VRFLDO�
LQWHUDFWLRQV�RQOLQH�RU�ZKHQ�XVLQJ�QHWZRUNHG�GHYLFHV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���&KRRVH�DSSURSULDWH�ZHEVLWHV��DQG�XQGHUVWDQG�WR�VHHN�KHOS�IURP�D�WUXVWHG�DGXOW�
ZKHQ�IDFHG�ZLWK�SUREOHPV�RQOLQH�UHODWHG�WR�VDIHW\��
���8QGHUVWDQG�WKDW�ZKDW�LV�RQOLQH�KDV�SRVLWLYH�DQG�QHJDWLYH�FRQVHTXHQFHV��DQG�UHODWH�
WKH�XQGHUVWDQGLQJ�WR�EHKDYLRUV�RIIOLQH��

/HDUQLQJ�3ULRULW\��
&��0DQDJH�WKHLU�SHUVRQDO�GDWD�WR�PDLQWDLQ�GLJLWDO�SULYDF\�DQG�VHFXULW\�DQG�DUH�DZDUH�RI�
GDWD�FROOHFWLRQ�WHFKQRORJ\�XVHG�WR�WUDFN�WKHLU�QDYLJDWLRQ�RQOLQH��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8QGHUVWDQG�XVHUQDPHV�DQG�SDVVZRUGV��DQG�XQGHUVWDQG�ZK\�WKHVH�DUH�QRW�VKDUHG�
ZLWK�RWKHUV��
���1DYLJDWH�WR�WUXVWHG�ZHEVLWHV�DQG�NQRZ�KRZ�WR�VHDUFK�IRU�ZHEVLWHV�LQ�D�VDIH�PDQQHU�
ZLWK�DZDUHQHVV�WKDW�QRW�DOO�ZHEVLWHV�DUH�VDIH��

6WDQGDUG��
'&���'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�VKDULQJ�
LQWHOOHFWXDO�SURSHUW\��

/HDUQLQJ�3ULRULW\��
$��8VH�LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�UHVRXUFHV�LQ�D�UHVSRQVLEOH�PDQQHU��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���,GHQWLI\�DFFHSWDEOH�XVH�RI�WKH�LQWHUQHW�DQG�RWKHU�GLJLWDO�UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
%��5HVSHFW�LQWHOOHFWXDO�SURSHUW\�ULJKWV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���5HFRJQL]H�WKDW�HYHU\RQH�KDV�GLIIHUHQW�LGHDV�LQ�FUHDWLQJ�WKHLU�RZQ�ZRUN��LQWHOOHFWXDO�
SURSHUW\���
���6KRZ�UHVSHFW�IRU�RWKHUV
�LQWHOOHFWXDO�SURSHUW\�ZLWK�SRVLWLYH�ZRUGV��
���8QGHUVWDQG�QRW�WR�FRS\�VRPHRQH�HOVH
V�ZRUN��LQWHOOHFWXDO�SURSHUW\���
���8QGHUVWDQG�WKDW�VRPHRQH�HOVH
V�FUHDWLRQV�IRXQG�RQ�WKH�LQWHUQHW�RU�VKDUHG�LQ�SHUVRQ��
FDQQRW�EH�XVHG�ZLWKRXW�SHUPLVVLRQ��DQG�WKH�FUHDWRU�VKRXOG�EH�JLYHQ�FUHGLW��

�
�

�
&RQFHSW���.QRZOHGJH�&RQVWUXFWRU��.&��

&RPSHWHQF\��6WXGHQWV�XVH�YDULRXV�GLJLWDO�WRROV�WR�ILQG�LQIRUPDWLRQ�DQG�PDNH�PHDQLQJ��
�

6WDQGDUG��
.&���6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI�UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR�FRQVWUXFW�NQRZOHGJH��

/HDUQLQJ�3ULRULW\��

�
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$��3ODQ�DQG�HPSOR\�HIIHFWLYH�UHVHDUFK�VWUDWHJLHV�WR�ORFDWH�LQIRUPDWLRQ�DQG�RWKHU�UHVRXUFHV�IRU�
WKHLU�LQWHOOHFWXDO�RU�FUHDWLYH�SXUVXLWV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�EDVLF�NH\ZRUG�VHDUFKHV�WR�ORFDWH�LQIRUPDWLRQ�WR�EXLOG�GHHSHU�XQGHUVWDQGLQJ�RI�
D�VXEMHFW��
���$SSO\�SULQW�UHIHUHQFH�NQRZOHGJH�DQG�VWUDWHJLHV�WR�ILQG�DQG�ORFDWH�LQIRUPDWLRQ�LQ�
GLJLWDO�UHVRXUFHV��
���6DWLVI\�FXULRVLW\�E\�H[SORULQJ�DQVZHUV�WR�TXHVWLRQV�ZLWK�GLJLWDO�UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
%��(YDOXDWH�WKH�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\�DQG�UHOHYDQFH�RI�LQIRUPDWLRQ��PHGLD��GDWD�RU�
RWKHU�UHVRXUFHV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���&ODVVLI\�ZHEVLWHV�LQWR�JHQHUDO�FDWHJRULHV�WR�JXLGH�UHOHYDQFH�RI�VHDUFK�UHVXOWV��H[���
HQWHUWDLQPHQW�JDPHV��UHIHUHQFH��OHDUQLQJ���
���&RPSDUH�LQIRUPDWLRQ�RQ�WKH�VDPH�WRSLF�DFURVV�PXOWLSOH�GLJLWDO�UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
&��&XUDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�XVLQJ�D�YDULHW\�RI�WRROV�DQG�PHWKRGV�WR�FUHDWH�
FROOHFWLRQV�RI�DUWLIDFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�FRQQHFWLRQV�RU�FRQFOXVLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�RUJDQL]HUV�WR�FUHDWH�FROOHFWLRQV�RI�DUWLIDFWV��H[���ERRNPDUNV��K\SHUOLQNV��
VLWHV���
���2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�JHQHUDO�WKHPHG�FROOHFWLRQV��H[���)DPRXV�
$IULFDQ�$PHULFDQV��IDYRULWH�FDUWRRQ�FKDUDFWHUV��SLFWXUHV�RI�EULGJHV���

6WDQGDUG��
.&���3URGXFH�FUHDWLYH�DUWLIDFWV�DQG�PDNH�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IURP�FXUDWHG�NQRZOHGJH�IRU�
WKHPVHOYHV�DQG�RWKHUV��

/HDUQLQJ�3ULRULW\��
$��3URGXFH�FUHDWLYH�DUWLIDFWV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�IURP�LQIRUPDWLRQ�IRXQG�LQ�YDULRXV�GLJLWDO�
UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
%��%XLOG�NQRZOHGJH�E\�DFWLYHO\�H[SORULQJ�UHDO�ZRUOG�LVVXHV�DQG�SUREOHPV��GHYHORSLQJ�LGHDV�DQG�
WKHRULHV�DQG�SXUVXLQJ�DQVZHUV�DQG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV��H[���ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG�
UHSRUW�RQ�UHDO�ZRUOG�LVVXHV��

�
�
�
�

�
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&RQFHSW���,QQRYDWLYH�'HVLJQHU��,'��
&RPSHWHQF\��6WXGHQWV�XVH�D�YDULHW\�RI�WHFKQRORJLHV�WR�GHVLJQ�DQG�FUHDWH��

�

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LGHQWLI\�DQG�VROYH�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
$��)LQG�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV�LQ�ORFDO�DQG�JOREDO�FRQWH[WV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�WHFKQRORJ\�WR�LGHQWLI\�D�SUREOHP�LQ�WKH�VFKRRO�RU�KRPH�HQYLURQPHQW�ZLWK�
JXLGDQFH�DQG�VXSSRUW��
���'HVFULEH�WKH�SUREOHP��XVLQJ�WHFKQRORJ\��DQG�H[SODLQ�ZK\�LW�LV�SUREOHPDWLF��

/HDUQLQJ�3ULRULW\��
%��([KLELW�D�WROHUDQFH�IRU�DPELJXLW\��SHUVHYHUDQFH�DQG�WKH�FDSDFLW\�WR�ZRUN�ZLWK�RSHQ�HQGHG�
SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ�WR�FRPSOHWH�D�FKDOOHQJLQJ�WDVN��

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�ZLWKLQ�D�GHVLJQ�SURFHVV�WR�FUHDWH�QHZ��XVHIXO�DQG�LPDJLQDWLYH�
VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��.QRZ�DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�D�GHVLJQ�SURFHVV��H[���FUHDWLYH�WKLQNLQJ�VSLUDO��WR�DVN�TXHVWLRQV��VXJJHVW�
VROXWLRQV��WHVW�LGHDV�WR�VROYH�SUREOHPV��DQG�VKDUH�WKHLU�OHDUQLQJ��ZLWK�JXLGDQFH�DQG�
VXSSRUW��

/HDUQLQJ�3ULRULW\��
%��6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW�FRQVLGHUV�GHVLJQ�
FRQVWUDLQWV�DQG�FDOFXODWHG�ULVNV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�D�YDULHW\�RI�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�GHVLJQ�VRPHWKLQJ��ZLWK�JXLGDQFH�DQG�
VXSSRUW���

/HDUQLQJ�3ULRULW\��
&��'HYHORS��WHVW�DQG�UHILQH�SURWRW\SHV�DV�SDUW�RI�D�F\FOLFDO�GHVLJQ�SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�D�GHVLJQ�SURFHVV�WR�GHYHORS�LGHDV�RU�FUHDWLRQV��WHVW�WKHLU�GHVLJQ��DQG�UHGHVLJQ�LI�
QHFHVVDU\��

�
�

�
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�
�

&RQFHSW���&RPSXWDWLRQDO�7KLQNHU��&7��
&RPSHWHQF\��6WXGHQWV�XQGHUVWDQG�VHTXHQFHV�DQG�XVH�WKHP�WR�GHYHORS�VROXWLRQV�WR�SUREOHPV��

�

6WDQGDUG��
&7���'HYHORS�DQG�HPSOR\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�LQ�ZD\V�WKDW�OHYHUDJH�WKH�
SRZHU�RI�WHFKQRORJLFDO�PHWKRGV�WR�GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��)RUPXODWH�SUREOHP�GHILQLWLRQV�VXLWHG�IRU�WHFKQRORJ\�DVVLVWHG�PHWKRGV�VXFK�DV�GDWD�DQDO\VLV��
DEVWUDFW�PRGHOV�DQG�DOJRULWKPLF�WKLQNLQJ�LQ�H[SORULQJ�DQG�ILQGLQJ�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���,GHQWLI\�D�SUREOHP�DQG�FKRRVH�WKH�DSSURSULDWH�GLJLWDO�WRROV�WR�H[SORUH�DQG�ILQG�
VROXWLRQV�WR�WKH�SUREOHP�WKURXJK�WKH�XVH�RI�D�VWHS�E\�VWHS�SODQ��ZLWK�JXLGDQFH�DQG�
VXSSRUW���

/HDUQLQJ�3ULRULW\��
%��&ROOHFW�GDWD�RU�LGHQWLI\�UHOHYDQW�GDWD�VHWV��XVH�GLJLWDO�WRROV�WR�DQDO\]H�WKHP��DQG�UHSUHVHQW�
GDWD�LQ�YDULRXV�ZD\V�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8WLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO�WRRO�WR�FROOHFW��RUJDQL]H��DQG�UHSUHVHQW�GDWD��H[���
RQOLQH�VXUYH\V��VSUHDGVKHHWV��JUDSKV��FKDUWV��HWF���VWXGHQWV�ZLOO�XVH�WKLV�GDWD�WR�ORRN�
IRU�VLPLODULWLHV�DQG�LGHQWLI\�SDWWHUQV�DQG�FDWHJRULHV�ZLWKLQ�WKH�GDWD�VHW��H[���VLPSOH�GDWD�
PLQLQJ���ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
&��%UHDN�SUREOHPV�LQWR�FRPSRQHQW�SDUWV��H[WUDFW�NH\�LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\�NH\�LQIRUPDWLRQ��DQG�XVH�
DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�KHOS�ZLWK�SUREOHP�VROYLQJ��H[���RQOLQH�ZKLWHERDUG��RQOLQH�
PLQGPDSSLQJ�WRROV��GLJLWDO�RXWOLQH���ZLWK�JXLGDQFH�DQG�VXSSRUW���

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQG�KRZ�DXWRPDWLRQ�ZRUNV�DQG�XVH�DOJRULWKPLF�WKLQNLQJ�WR�GHYHORS�D�VHTXHQFH�RI�
VWHSV�WR�FUHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���'HILQH�DQG�JLYH�H[DPSOHV�RI�DXWRPDWLRQ��H[���WKHUPRVWDW�FRQWUROV�WHPSHUDWXUH��
EXWWRQV�SUHVVHG�RQ�WR\V�PDNH�YDULRXV�VRXQGV���
���&RPSOHWH�D�VLPSOH�FRGLQJ�WDVN�ZLWK�DW�OHDVW�����FRGHG�DFWLRQV��H[���KWPO��
EORFN�EDVHG�FRGLQJ��S\WKRQ���ZLWK�JXLGDQFH�DQG�VXSSRUW��

6WDQGDUG��
&7���$SSO\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�E\�XVLQJ�WHFKQRORJLFDO�PHWKRGV�WR�
GHYHORS�DQG�WHVW�VROXWLRQV��

�
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/HDUQLQJ�3ULRULW\��
$���8VH�UHVRXUFHV�WR�FROOHFW��DQDO\]H��DQG�UHSUHVHQW�GDWD��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG�GLJLWDOO\�FROOHFW�GDWD��ZLWK�JXLGDQFH�DQG�
VXSSRUW��

/HDUQLQJ�3ULRULW\��
%���'HFRQVWUXFW�FRPSRQHQWV�WR�XQGHUVWDQG�V\VWHPV�DQG�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�LGHQWLI\�SDWWHUQV�LQ�RUGHU�WR�VROYH�SUREOHPV��ZLWK�JXLGDQFH�DQG�
VXSSRUW��

/HDUQLQJ�3ULRULW\��
&���&UHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH�DOJRULWKPV��ZLWK�JXLGDQFH�DQG�VXSSRUW��

�
�
�

&RQFHSW���&UHDWLYH�&RPPXQLFDWRU��&&��
&RPSHWHQF\��6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�ZLWK�D�YDULHW\�RI�GLJLWDO�WRROV��

�

6WDQGDUG��
&&���&RPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D�YDULHW\�RI�SXUSRVHV�XVLQJ�WKH�
SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG�GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU�JRDOV��DXGLHQFH�DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��&KRRVH�WKH�DSSURSULDWH�SODWIRUPV�DQG�WRROV�IRU�PHHWLQJ�WKH�GHVLUHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ���

,�QGLFDWRU�V��IRU�JUDGHV�.����
���,QWURGXFH�DQG�XVH�DJH�DSSURSULDWH�GLJLWDO�WRROV��H[���DUW�FUHDWLRQ�SURJUDPV��YLGHR�
SURGXFWLRQ��SKRWRJUDSK\��SUHVHQWDWLRQV��YLGHR�PHGLD��JUHHQ�VFUHHQ��VWRS�PRWLRQ�
DQLPDWLRQ��IRU�SURGXFLQJ�QHZ�FUHDWLRQV�RU�SXEOLVKHG�FRPPXQLFDWLRQV�XVLQJ�DSSURSULDWH�
GLJLWDO�HWLTXHWWH�ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
%��&UHDWH�RULJLQDO�ZRUNV�RU�UHVSRQVLEO\�UHSXUSRVH�DQG�RU�UHPL[�GLJLWDO�UHVRXUFHV�LQWR�QHZ�
FUHDWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�FUHDWH�RULJLQDO�DQG�UHPL[HG�ZRUN��ZLWK�UHVSHFW�WR�
LQWHOOHFWXDO�SURSHUW\�ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
&��&RPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�HIIHFWLYHO\�E\�FUHDWLQJ�RU�XVLQJ�D�YDULHW\�RI�GLJLWDO�

�
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REMHFWV�VXFK�DV�YLVXDOL]DWLRQV��PRGHOV�RU�VLPXODWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���2EVHUYH�DQG�SDUWLFLSDWH�LQ�WKH�FRPPXQLFDWLRQ�RI�LGHDV�XVLQJ�D�YDULHW\�RI�GLJLWDO�WRROV�
�H[���YLGHR�UHIOHFWLRQV��LQWHUDFWLYH�QRWHERRNV��DXGLR�UHFRUGLQJ��DV�ZHOO�DV�YLVXDO�
UHSUHVHQWDWLRQ��ZLWK�JXLGDQFH�DQG�VXSSRUW��

6WDQGDUG��
&&���3XEOLVK�DQG�SUHVHQW�FRQWHQW�FXVWRPL]HG�IRU�WKHLU�DXGLHQFH�V���SXUSRVH��DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��3XEOLVK�DQG�SUHVHQW�FRQWHQW�WKDW�FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP�IRU�WKHLU�LQWHQGHG�
DXGLHQFHV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV��H[���GUDZLQJ��DUW�SURJUDPV��YLGHR�SURGXFWLRQ��JUHHQ�
VFUHHQ��GLJLWDO�DUW���WR�FUHDWH�DQG�FRPPXQLFDWH�DQ�LGHD�WR�D�YDULHW\�RI�DXGLHQFHV�ZLWK�
JXLGDQFH�DQG�VXSSRUW���
���'LVFXVV�GLIIHUHQW�DXGLHQFHV�DQG�KRZ�SUHVHQWDWLRQV�FDQ�FKDQJH�EDVHG�RQ�DXGLHQFH��

�
�
�

&RQFHSW���*OREDO�&ROODERUDWRU��*&��
&RPSHWHQF\��6WXGHQWV�XVH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�LQVLGH�DQG�RXWVLGH�RI�WKHLU�FODVVURRP��

�

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�EURDGHQ�WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU�OHDUQLQJ�E\�FROODERUDWLQJ�ZLWK�
RWKHUV�DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV�ORFDOO\�DQG�JOREDOO\��

/HDUQLQJ�3ULRULW\��
$��8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�IURP�D�YDULHW\�RI�EDFNJURXQGV�DQG�FXOWXUHV��
HQJDJLQJ�ZLWK�WKHP�LQ�ZD\V�WKDW�EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV��H[���GLJLWDO�UHVRXUFHV��YLUWXDO�ILHOG�WULSV��YLUWXDO�UHDOLW\��
YLGHR�PHGLD��DQG�VRFLDO�PHGLD���WR�XQGHUVWDQG�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�RI�RWKHUV�
LQ�VFKRRO��FRPPXQLW\��DQG�EH\RQG�ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
%��&RQWULEXWH�FRQVWUXFWLYHO\�WR�SURMHFW�WHDPV��DVVXPLQJ�YDULRXV�UROHV�DQG�UHVSRQVLELOLWLHV�WR�
ZRUN�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�WHDP�PHPEHUV�LQ�D�GLJLWDO�ZRUNVSDFH�ZLWK�
JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
&��&RQWULEXWH�WR�WKH�H[FKDQJH�RI�LGHDV�ZLWKLQ�DQG�EH\RQG�WKH�OHDUQLQJ�FRPPXQLW\��

�
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,�QGLFDWRU�V��IRU�JUDGHV�.����
���5HVSHFW�WKH�LQWHUHVW�RI�RWKHUV�E\�FROODERUDWLQJ�WR�VKDUH�LGHDV��H[SHULHQFHV��DQG�
RSLQLRQV��H[���YLUWXDO�FROODERUDWLRQ��SUHVHQWDWLRQ��DQG�GLVFXVVLRQ�ERDUGV��ZLWK�JXLGDQFH�
DQG�VXSSRUW��

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�D�JOREDO�QHWZRUN�RI�OHDUQHUV�DQG�HQJDJH�ZLWK�LVVXHV�WKDW�LPSDFW�
ORFDO�DQG�JOREDO�FRPPXQLWLHV��

/HDUQLQJ�3ULRULW\��
$��8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV��LQFOXGLQJ�SHHUV��H[SHUWV�RU�FRPPXQLW\�
PHPEHUV��WR�H[DPLQH�LVVXHV�DQG�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�RWKHUV�WR�H[DPLQH�SUREOHPV�IURP�VFKRRO��
FRPPXQLW\��DQG�EH\RQG�ZLWK�JXLGDQFH�DQG�VXSSRUW���

/HDUQLQJ�3ULRULW\��
%��([SORUH�ORFDO�DQG�JOREDO�LVVXHV�DQG�XVH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV�WR�
LQYHVWLJDWH�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�.����
���8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�VFKRRO��FRPPXQLW\��DQG�EH\RQG�WR�VROYH�
SUREOHPV�ZLWK�JXLGDQFH�DQG�VXSSRUW��

�
�
� �

�
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�

�
�

,QWHUPHGLDWH�������.$6�IRU�7HFKQRORJ\�
�

&RQFHSW���(PSRZHUHG�/HDUQHU��(/��
&RPSHWHQF\���6WXGHQWV�XVH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�WKHLU�OHDUQLQJ��

�

6WDQGDUG��
(/���/HYHUDJH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�FKRRVLQJ��DFKLHYLQJ�DQG�GHPRQVWUDWLQJ�FRPSHWHQF\�
LQ�WKHLU�OHDUQLQJ�JRDOV��LQIRUPHG�E\�WKH�OHDUQLQJ�VFLHQFHV��

/HDUQLQJ�3ULRULW\��
$��$UWLFXODWH�DQG�VHW�SHUVRQDO�OHDUQLQJ�JRDOV��GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�WHFKQRORJ\�WR�
DFKLHYH�WKHP�DQG�UHIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�LWVHOI�WR�LPSURYH�OHDUQLQJ�RXWFRPHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�VHOI�VHOHFW�GLJLWDO�WRROV�WR�VXSSRUW�DFFRPSOLVKLQJ�WKH�
JRDOV��
���5HIOHFW�RQ�DQG�UHYLVH�WKH�OHDUQLQJ�SURFHVV�DV�QHHGHG�WR�LPSURYH�OHDUQLQJ�RYHU�WLPH�
�H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�DQG�UHIOHFWLRQ�ORJ�MRXUQDO���

/HDUQLQJ�3ULRULW\��
%��%XLOG�QHWZRUNV�DQG�FXVWRPL]H�WKHLU�OHDUQLQJ�HQYLURQPHQWV�LQ�ZD\V�WKDW�VXSSRUW�WKH�OHDUQLQJ�
SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV������
���3DUWLFLSDWH�LQ�H[SORUDWLRQV�WKDW�VXSSRUW�LGHQWLI\LQJ�DQG�EXLOGLQJ�D�QHWZRUN��H[���H[SHUW�
YLGHR�FKDQQHOV��YLGHR�FRQIHUHQFLQJ�ZLWK�SURIHVVLRQDOV��DXWKRUV
�EORJV��XQLTXH�WR�RQH
V�
RZQ�LQWHUHVWV�QHHGV�WR�VXSSRUW�WKH�OHDUQLQJ�SURFHVV��

/HDUQLQJ�3ULRULW\��
&��8VH�WHFKQRORJ\�WR�VHHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�WKHLU�SUDFWLFH�DQG�WR�
GHPRQVWUDWH�WKHLU�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�OHDUQLQJ��H[���6WXGHQWV�VHHN�IHHGEDFN�
IURP�WHDFKHUV�DQG�SHHUV�GXULQJ�WKH�GLJLWDO�ZULWLQJ�SURFHVV���
���8VH�IHHGEDFN�WR�LPSURYH�SURGXFWV�WKDW�GHPRQVWUDWH�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V���

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQGLQJ�WKH�IXQGDPHQWDO�FRQFHSWV�RI�KRZ�WR�XVH�WHFKQRORJ\��WHFKQRORJ\�RSHUDWLRQV���

,�QGLFDWRU�V��IRU�JUDGHV������
���([SORUH�DQG�VHOHFW�GLJLWDO�WRROV�WKDW�VXSSRUW�OHDUQLQJ�LQ�GLIIHUHQW�FRQWH[WV��H[���D�
VWXGHQW�FKRRVHV�D�WRRO�WR�FROOHFW�GDWD�DQG�WKHQ�FUHDWHV�D�JUDSKLFDO�GLVSOD\�RI�WKH�GDWD�
XVLQJ�D�GLJLWDO�WRRO�RI�WKHLU�FKRLFH���
���7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI�WHFKQRORJ\�RSHUDWLRQV�WR�PXOWLSOH�FRQWH[WV��

�
� '5$)7���-XQH������_̵�3DJH��� �



�

���7UDQVIHU�NQRZOHGJH�RI�IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�WR�
WURXEOHVKRRW�EDVLF�WHFKQRORJ\�RSHUDWLRQV��

6WDQGDUG��
(/���$SSO\�WKH�IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�DQG�GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH��DQG�RU�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

/HDUQLQJ�3ULRULW\��
$��'HPRQVWUDWH�OHDUQLQJ�ZLWK�WKH�XVH�RI�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV������
���,GHQWLI\�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ�IRU�DQ�
LGHQWLILHG�WDUJHW�DXGLHQFH��
���'HPRQVWUDWH�HIILFLHQW�DELOLW\�WR�FRPPXQLFDWH�D�PHVVDJH�ZLWK�GLJLWDO�LQSXW�VWUDWHJLHV�
�H[���W\SLQJ�NH\ERDUGLQJ��YRLFH�WR�WH[W��YLGHR�RU�DXGLR���

/HDUQLQJ�3ULRULW\��
%��$SSO\�IXQFWLRQV�DQG�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV��GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH�DQG�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH��

/HDUQLQJ�3ULRULW\��
&��7UDQVIHU�NQRZOHGJH�WR�HPHUJLQJ�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV������
���$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�WKH�DXJPHQWDWLYH�XVH�RI�QHZ�
WHFKQRORJLHV��

�
�

�
&RQFHSW���'LJLWDO�&LWL]HQ��'&��

&RPSHWHQF\���6WXGHQWV�PDQDJH�WKHLU�GLJLWDO�LGHQWLW\�LQ�D�VDIH��SRVLWLYH��DQG�SURDFWLYH�ZD\��
�

6WDQGDUG��
'&���5HFRJQL]H�WKH�ULJKWV��UHVSRQVLELOLWLHV�DQG�RSSRUWXQLWLHV�RI�OLYLQJ��OHDUQLQJ�DQG�ZRUNLQJ�LQ�DQ�
LQWHUFRQQHFWHG�GLJLWDO�ZRUOG��DFW�DQG�PRGHO�LQ�ZD\V�WKDW�DUH�VDIH��OHJDO�DQG�HWKLFDO��

/HDUQLQJ�3ULRULW\��
$��&XOWLYDWH�DQG�PDQDJH�\RXU�GLJLWDO�LGHQWLW\�DQG�UHSXWDWLRQ��DQG�EH�DZDUH�RI�WKH�SHUPDQHQFH�
RI�\RXU�DFWLRQV�LQ�WKH�GLJLWDO�ZRUOG��

,�QGLFDWRU�V��IRU�JUDGHV������
���0RGHO�SRVLWLYH�EHKDYLRUV�LQ�RQOLQH�FRPPXQLFDWLRQV�DW�VFKRRO�DQG�XQGHUVWDQG�KRZ�WR�
DSSO\�WKRVH�EHKDYLRUV�WR�RQOLQH�DFWLYLWLHV�RXWVLGH�RI�VFKRRO��
���6KRZ�DZDUHQHVV�DQG�XQGHUVWDQG�WKH\�DUH�FUHDWLQJ�D�GLJLWDO�IRRWSULQW��DQG�FDQ�
LGHQWLI\�SRVLWLYH�DQG�QHJDWLYH�RQOLQH�DFWLYLW\��

�
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/HDUQLQJ�3ULRULW\��
%��(QJDJH�LQ�SRVLWLYH��VDIH��OHJDO�DQG�HWKLFDO�EHKDYLRU�ZKHQ�XVLQJ�WHFKQRORJ\��LQFOXGLQJ�VRFLDO�
LQWHUDFWLRQV�RQOLQH�RU�ZKHQ�XVLQJ�QHWZRUNHG�GHYLFHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&ROODERUDWH�RQOLQH�ZLWK�SHHUV�DQG�HGXFDWRUV�LQ�D�SRVLWLYH�PDQQHU��DQG�EHJLQ�WR�
UHFRJQL]H�RQOLQH�EHKDYLRUV�FDQ�KDYH�SRVLWLYH�RU�QHJDWLYH�FRQVHTXHQFHV��
���8QGHUVWDQG�WKDW�GHFLVLRQV�DQG�EHKDYLRUV�RQOLQH�FDQ�DIIHFW�RWKHUV�LQ�ERWK�QHJDWLYH�
DQG�SRVLWLYH�DQG�KXUWIXO�DQG�KHOSIXO�ZD\V��

/HDUQLQJ�3ULRULW\��
&��0DQDJH�SHUVRQDO�GDWD�WR�PDLQWDLQ�GLJLWDO�SULYDF\�DQG�VHFXULW\�DQG�DUH�DZDUH�RI�
GDWD�FROOHFWLRQ�WHFKQRORJ\�XVHG�WR�WUDFN�QDYLJDWLRQ�RQOLQH��

,�QGLFDWRU�V��IRU�JUDGHV������
���&UHDWH�DQG�NQRZ�XVHUQDPHV�DQG�SDVVZRUGV��DQG�XQGHUVWDQG�ZK\�WKHVH�DQG�RWKHU�
SHUVRQDO�LQIRUPDWLRQ�DUH�QRW�VKDUHG�ZLWK�RWKHUV�RQOLQH�DQG�RIIOLQH��
���6HDUFK�ZHEVLWHV�XQGHUVWDQGLQJ�WKDW�VRPH�VLWHV�DUH�QRW�VDIH�ZLWKRXW�DGXOW�
SHUPLVVLRQ��

6WDQGDUG��
'&���'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�VKDULQJ�
LQWHOOHFWXDO�SURSHUW\��

/HDUQLQJ�3ULRULW\��
$��8VH�LQIRUPDWLRQ��PHGLD��DQG�GLJLWDO�UHVRXUFHV�LQ�D�UHVSRQVLEOH�PDQQHU��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�WKH�LQWHUQHW�DQG�LGHQWLI\�DFFHSWDEOH�XVH�RI�VRFLDO�
PHGLD�DQG�RWKHU�GLJLWDO�PHGLD��

/HDUQLQJ�3ULRULW\��
%��5HVSHFW�LQWHOOHFWXDO�SURSHUW\�ULJKWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���9DOXH�RWKHUV
�LQWHOOHFWXDO�SURSHUW\�E\�HQFRXUDJLQJ�RWKHUV��
���*LYH�SRVLWLYH�DQG�FRQVWUXFWLYH�IHHGEDFN�RQ�RWKHUV
�LQWHOOHFWXDO�SURSHUW\�ZLWK�UHVSHFW��

/HDUQLQJ�3ULRULW\��
&��'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�
VKDULQJ�LQWHOOHFWXDO�SURSHUW\��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�RWKHUV
�FUHDWLRQV��LQWHOOHFWXDO�SURSHUW\��ZLWK�SHUPLVVLRQ��SXEOLF�GRPDLQ��FUHDWLYH�
FRPPRQV��RU�FRS\ULJKW�RZQHU
V�SHUPLVVLRQ���
���&UHDWH�WKHLU�RZQ�LQWHOOHFWXDO�SURSHUW\�LQ�GLJLWDO�SURMHFWV��

�
�
�

�

�
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&RQFHSW���.QRZOHGJH�&RQVWUXFWRU��.&��
&RPSHWHQF\��6WXGHQWV�XVH�YDULRXV�GLJLWDO�WRROV�WR�ILQG�LQIRUPDWLRQ�DQG�PDNH�PHDQLQJ��

�

6WDQGDUG��
.&���6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI�UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR�FRQVWUXFW�NQRZOHGJH��

/HDUQLQJ�3ULRULW\��
$��3ODQ�DQG�HPSOR\�HIIHFWLYH�UHVHDUFK�VWUDWHJLHV�WR�ORFDWH�LQIRUPDWLRQ�DQG�RWKHU�UHVRXUFHV�IRU�
WKHLU�LQWHOOHFWXDO�RU�FUHDWLYH�SXUVXLWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���)LOWHU�VHDUFKHV�WR�JDWKHU�VSHFLILF�LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF��H[���
VHDUFKLQJ��IRRG�VRXUFHV�IRU�%HOXJD�ZKDOHV��LQVWHDG�RI�VHDUFKLQJ��ZKDOHV��RU��%HOXJD�
ZKDOHV����
���8VH�D�YDULHW\�RI�GLJLWDO�UHIHUHQFH�UHVRXUFHV��H[���GLJLWDO�HQF\FORSHGLD��GLJLWDO�
DWODV�PDSV��WR�ORFDWH�LQIRUPDWLRQ�UHODWHG�WR�D�UHVHDUFK�WRSLF��

/HDUQLQJ�3ULRULW\��
%��(YDOXDWH�WKH�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\�DQG�UHOHYDQFH�RI�LQIRUPDWLRQ��PHGLD��GDWD�RU�
RWKHU�UHVRXUFHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���,GHQWLI\�FULWHULD�WR�DQDO\]H�LQIRUPDWLRQ�SUHVHQWHG�LQ�D�GLJLWDO�UHVRXUFH�WR�GHWHUPLQH�LWV�
DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\��DQG�UHOHYDQFH��
���([SORUH�GLIIHUHQW�PHGLD�W\SHV��H[���LQIRJUDSKLFV��YLGHRV��JUDSKV��WH[W��DQG�KRZ�WKH\�
PLJKW�LQIOXHQFH�DQ�DXGLHQFH��
���&RPSDUH�LQIRUPDWLRQ�SUHVHQWHG�DFURVV�GLIIHUHQW�GRPDLQ�H[WHQVLRQV��H[����FRP���QHW��
�JRY���HGX��WR�KHOS�HYDOXDWH�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\��DQG�UHOHYDQFH�RI�
LQIRUPDWLRQ��

/HDUQLQJ�3ULRULW\��
&��&XUDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�XVLQJ�D�YDULHW\�RI�WRROV�DQG�PHWKRGV�WR�FUHDWH�
FROOHFWLRQV�RI�DUWLIDFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�FRQQHFWLRQV�RU�FRQFOXVLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&ROOHFW�LQIRUPDWLRQ��H[���LPDJHV��GLDJUDPV��PDSV��JUDSKV��LQIRJUDSKLFV��YLGHRV��
DQLPDWLRQV��XVLQJ�GLJLWDO�WRROV�IURP�UHVRXUFHV�WR�FODULI\�DQG�DGG�WR�NQRZOHGJH�RI�D�
WRSLF��
���2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�WKHPHG�FROOHFWLRQV�ZLWK�VXEFDWHJRULHV��H[���)DPRXV�
$IULFDQ�$PHULFDQV��6FLHQWLVWV��3ROLWLFLDQV��$WKOHWHV��)DYRULWH�&DUWRRQ�&KDUDFWHUV��
'LVQH\��1LFNHORGHRQ��/RRQH\�7XQHV���

6WDQGDUG��
.&���3URGXFH�FUHDWLYH�DUWLIDFWV�DQG�PDNH�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IURP�FXUDWHG�NQRZOHGJH�IRU�
WKHPVHOYHV�DQG�RWKHUV��

/HDUQLQJ�3ULRULW\��
$��3URGXFH�FUHDWLYH�DUWLIDFWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�WKDW�FRQQHFW�VLPLODU�LQIRUPDWLRQ�IRXQG�LQ�YDULRXV�

�
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GLJLWDO�UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
%��%XLOG�NQRZOHGJH�E\�DFWLYHO\�H[SORULQJ�UHDO�ZRUOG�LVVXHV�DQG�SUREOHPV��GHYHORSLQJ�LGHDV�DQG�
WKHRULHV�DQG�SXUVXLQJ�DQVZHUV�DQG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV��H[���ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG�
FROODERUDWH�ZLWK�RWKHUV�RQ�UHDO�ZRUOG�LVVXHV���

�
�
�

&RQFHSW���,QQRYDWLYH�'HVLJQHU��,'��
&RPSHWHQF\��6WXGHQWV�XVH�D�YDULHW\�RI�WHFKQRORJLHV�WR�GHVLJQ�DQG�FUHDWH��

�

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LGHQWLI\�DQG�VROYH�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
$��)LQG�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV�LQ�ORFDO�DQG�JOREDO�FRQWH[WV��

,�QGLFDWRU�V��IRU�JUDGHV������
���,GHQWLI\�DQG�GHVFULEH�SUREOHPV�RU�FKDOOHQJHV�SUHVHQW�LQ�WKHLU�FRPPXQLW\�WKHQ�
DQDO\]H�WKH�FRQGLWLRQV�WKDW�PDNH�LW�D�SUREOHP���

/HDUQLQJ�3ULRULW\��
%��([KLELW�D�WROHUDQFH�IRU�DPELJXLW\��SHUVHYHUDQFH�DQG�WKH�FDSDFLW\�WR�ZRUN�ZLWK�RSHQ�HQGHG�
SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ�ZLWK�DXWKHQWLF��RSHQ�HQGHG�SUREOHPV��

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�ZLWKLQ�D�GHVLJQ�SURFHVV�WR�FUHDWH�QHZ��XVHIXO�DQG�LPDJLQDWLYH�
VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��.QRZ�DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV������
���([SORUH�DQG�SUDFWLFH�KRZ�D�GHOLEHUDWH�GHVLJQ�SURFHVV��H[���GHVLJQ�WKLQNLQJ��ZRUNV�WR�
JHQHUDWH�LGHDV��FRQVLGHU�VROXWLRQV��WHVW�WKHRULHV��SODQ�WR�VROYH�D�SUREOHP��RU�FUHDWH�
LQQRYDWLYH�SURGXFWV�WR�VKDUH�ZLWK�RWKHUV��

/HDUQLQJ�3ULRULW\��
%��6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW�FRQVLGHUV�GHVLJQ�
FRQVWUDLQWV�DQG�FDOFXODWHG�ULVNV��

�
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,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�D�YDULHW\�RI�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV��ZLWK�
FRQVLGHUDWLRQ�WR�GHVLJQ�FRQVWUDLQWV�DQG�ULVNV��

/HDUQLQJ�3ULRULW\��
&��'HYHORS��WHVW�DQG�UHILQH�SURWRW\SHV�DV�SDUW�RI�D�F\FOLFDO�GHVLJQ�SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV������
���(QJDJH�LQ�D�F\FOLFDO�GHVLJQ�SURFHVV�WR�GHYHORS�DQG�WHVW�SURWRW\SHV��UHIOHFW�RQ�WKH�
UROH�WKDW�WULDO�DQG�HUURU�SOD\V�LQ�WKH�SURFHVV��

�
�
�

&RQFHSW���&RPSXWDWLRQDO�7KLQNHU��&7��
&RPSHWHQF\��6WXGHQWV�XQGHUVWDQG�VHTXHQFHV�DQG�XVH�WKHP�WR�GHYHORS�VROXWLRQV�WR�SUREOHPV��

�

6WDQGDUG��
&7���'HYHORS�DQG�HPSOR\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�LQ�ZD\V�WKDW�OHYHUDJH�WKH�
SRZHU�RI�WHFKQRORJLFDO�PHWKRGV�WR�GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��)RUPXODWH�SUREOHP�GHILQLWLRQV�VXLWHG�IRU�WHFKQRORJ\�DVVLVWHG�PHWKRGV�VXFK�DV�GDWD�DQDO\VLV��
DEVWUDFW�PRGHOV�DQG�DOJRULWKPLF�WKLQNLQJ�LQ�H[SORULQJ�DQG�ILQGLQJ�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���3ODQ�DQG�LPSOHPHQW�D�GHVLJQ�SURFHVV�LQ�ZKLFK�WKH\�H[SORUH�VROXWLRQV�WR�D�SUREOHP�
DQG�XVH�GLJLWDO�WRROV�WR�DQDO\]H�GDWD��FUHDWH�PRGHOV��DQG�UHSUHVHQW�FROOHFWHG�GDWD��H[���
VSUHDGVKHHWV��JUDSKV��FKDUWV��WDEOHV��SUHVHQWDWLRQV��LQIRJUDSKLFV��LQ�D�ZD\�WKDW�FDQ�EH�
VKDUHG�ZLWK�RWKHUV��ZLWK�JXLGDQFH��

/HDUQLQJ�3ULRULW\��
%��&ROOHFW�GDWD�RU�LGHQWLI\�UHOHYDQW�GDWD�VHWV��XVH�GLJLWDO�WRROV�WR�DQDO\]H�WKHP��DQG�UHSUHVHQW�
GDWD�LQ�YDULRXV�ZD\V�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HOHFW�DQG�XWLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO�WRRO�WR�UHSUHVHQW�GDWD��H[���
VSUHDGVKHHWV��GLJLWDO�JUDSKV�FKDUWV���ZLWK�JXLGDQFH�DQG�VXSSRUW�IURP�DGXOWV��
���8VH�GDWD�WR�GLVFXVV�ILQGLQJV�DQG�VKDUH�FRQFOXVLRQV�ZLWK�RWKHUV��H[���SUHVHQWDWLRQ�
DSSV�ZHEVLWH���

/HDUQLQJ�3ULRULW\��
&��%UHDN�SUREOHPV�LQWR�FRPSRQHQW�SDUWV��H[WUDFW�NH\�LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\�SDWWHUQV�DQG�NH\�LQIRUPDWLRQ��DQG�XVH�
DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�EUDLQVWRUP�D�SUREOHP�VROYLQJ�SODQ��H[���RQOLQH�
ZKLWHERDUG��RQOLQH�PLQGPDSSLQJ�WRROV��GLJLWDO�RXWOLQH��HLWKHU�FROODERUDWLYHO\�RU�
LQGHSHQGHQWO\��

�
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/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQG�KRZ�DXWRPDWLRQ�ZRUNV�DQG�XVH�DOJRULWKPLF�WKLQNLQJ�WR�GHYHORS�D�VHTXHQFH�RI�
VWHSV�WR�FUHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&RPSOHWH�D�FRGLQJ�WDVN�ZLWK�FRGHG�DFWLRQV��H[���KWPO��EORFN�EDVHG�FRGLQJ��S\WKRQ��
HLWKHU�FROODERUDWLYHO\�RU�LQGHSHQGHQWO\��

6WDQGDUG��
&7���$SSO\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�E\�XVLQJ�WHFKQRORJLFDO�PHWKRGV�WR�
GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$���8VH�UHVRXUFHV�WR�FROOHFW��DQDO\]H��DQG�UHSUHVHQW�GDWD��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG�GLJLWDOO\�FROOHFW�GDWD��

/HDUQLQJ�3ULRULW\��
%���'HFRQVWUXFW�FRPSRQHQWV�WR�XQGHUVWDQG�V\VWHPV�DQG�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�ILQG�SDWWHUQV�LQ�RUGHU�WR�VROYH�FRPSOH[�SUREOHPV���

/HDUQLQJ�3ULRULW\��
&���&UHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH�DOJRULWKPV��

�
�
�

&RQFHSW���&UHDWLYH�&RPPXQLFDWRU��&&��
&RPSHWHQF\��6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�ZLWK�D�YDULHW\�RI�GLJLWDO�WRROV��

�

6WDQGDUG��
&&���&RPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D�YDULHW\�RI�SXUSRVHV�XVLQJ�WKH�
SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG�GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU�JRDOV��DXGLHQFH�DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��&KRRVH�WKH�DSSURSULDWH�SODWIRUPV�DQG�WRROV�IRU�PHHWLQJ�WKH�GHVLUHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ���

,�QGLFDWRU�V��IRU�JUDGHV������
���(YDOXDWH�DQG�XWLOL]H�WKH�IHDWXUHV�RI�D�YDULHW\�RI�GLJLWDO�WRROV��H[���LQFOXGLQJ��EXW�QRW�
OLPLWHG�WR��DGGLQJ�YLGHR�DXGLR��GLJLWDO�FROODERUDWLRQ�WRROV��WRROV�DIIHFWLQJ�WKH�DHVWKHWLFV�
RI�WKH�SLHFH��DV�ZHOO�DV�PHWKRGV�IRU�VKDULQJ�SXEOLVKLQJ��IRU�SURGXFLQJ�QHZ�FUHDWLRQV�RU�
FRPPXQLFDWLRQV�ZLWK�WHDFKHU�VXSSRUW��IROORZLQJ�DSSURSULDWH�GLJLWDO�HWLTXHWWH��

�
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/HDUQLQJ�3ULRULW\��
%��&UHDWH�RULJLQDO�ZRUNV�RU�UHVSRQVLEO\�UHSXUSRVH�DQG�RU�UHPL[�GLJLWDO�UHVRXUFHV�LQWR�QHZ�
FUHDWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���/HDUQ�DQG�DSSO\�VWUDWHJLHV�WR�UHVSRQVLEO\�UHPL[�FUHDWLYH�ZRUN��UHVSHFWLQJ�GLJLWDO�
FLWL]HQVKLS��FRS\ULJKW���ERWK�FROODERUDWLYHO\�DQG�LQGHSHQGHQWO\��

/HDUQLQJ�3ULRULW\��
&��&RPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�HIIHFWLYHO\�E\�FUHDWLQJ�RU�XVLQJ�D�YDULHW\�RI�GLJLWDO�
REMHFWV�VXFK�DV�YLVXDOL]DWLRQV��PRGHOV�RU�VLPXODWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&UHDWH�GLJLWDO�DUWLIDFWV��H[���SUHVHQWDWLRQV��GDWD�FROOHFWLRQ��PRGHOV��DXGLR�YLGHR��
ZHEVLWHV��DQG�GLJLWDO�DUW��WR�GLVSOD\�NQRZOHGJH�DQG�FRPPXQLFDWH�LGHDV�FOHDUO\�WR�D�
YDULHW\�RI�DXGLHQFHV��ERWK�FROODERUDWLYHO\�DQG�LQGHSHQGHQWO\��

6WDQGDUG��
&&���3XEOLVK�DQG�SUHVHQW�FRQWHQW�FXVWRPL]HG�IRU�WKHLU�DXGLHQFH�V���SXUSRVH��DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��3XEOLVK�DQG�SUHVHQW�FRQWHQW�WKDW�FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP�IRU�WKHLU�LQWHQGHG�
DXGLHQFHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8WLOL]H�GLJLWDO�WRROV�WR�FUHDWH��VKDUH��FRPPXQLFDWH��DQG�SXEOLVK�ZRUN�HIIHFWLYHO\��H[���
YLGHR��DXGLR�FUHDWLRQ��VRFLDO�PHGLD��VSUHDGVKHHWV��EORJV��SUHVHQWDWLRQ�SODWIRUPV��ZRUG�
SURFHVVLQJ��DQG�GLJLWDO�DUW�SODWIRUPV���
���,GHQWLI\�WKH�LQWHQGHG�DXGLHQFH�DQG�VHOHFW�DSSURSULDWH�SODWIRUP��PHGLXP��ZKHQ�
FUHDWLQJ�GLJLWDO�SLHFHV��SUHVHQWLQJ��DQG�FROODERUDWLQJ�WR�FRPPXQLFDWH�LGHDV�WR�WKH�
DXGLHQFH��

�
�

�
&RQFHSW���*OREDO�&ROODERUDWRU��*&��

&RPSHWHQF\��6WXGHQWV�XVH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�LQVLGH�DQG�RXWVLGH�RI�WKHLU�FODVVURRP��
�

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�EURDGHQ�WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU�OHDUQLQJ�E\�FROODERUDWLQJ�ZLWK�
RWKHUV�DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV�ORFDOO\�DQG�JOREDOO\��

/HDUQLQJ�3ULRULW\��
$��8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�IURP�D�YDULHW\�RI�EDFNJURXQGV�DQG�FXOWXUHV��
HQJDJLQJ�ZLWK�WKHP�LQ�ZD\V�WKDW�EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV��H[���SUHVHQWDWLRQV��YLGHRV��RU�YDULRXV�GLJLWDO�PHGLD�
SODWIRUPV��WR�FRQQHFW�DQG�FROODERUDWH�ZLWK�DXWKHQWLF�DXGLHQFHV�IURP�D�YDULHW\�RI�
EDFNJURXQGV�DQG�FXOWXUHV�WR�HQULFK�OHDUQLQJ�H[SHULHQFHV��

�
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/HDUQLQJ�3ULRULW\��
%��&RQWULEXWH�FRQVWUXFWLYHO\�WR�SURMHFW�WHDPV��DVVXPLQJ�YDULRXV�UROHV�DQG�UHVSRQVLELOLWLHV�WR�
ZRUN�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�OHDUQ�KRZ�WR�FROODERUDWH�ZLWK�WHDP�PHPEHUV�LQ�D�GLJLWDO�
ZRUNVSDFH��H[���VKDULQJ�DQG�UHVSHFWLQJ�GLJLWDO�ZRUN�ZLWKLQ�D�WHDP�ZRUNVSDFH��
DVVXPLQJ�WHDP�UROHV�DQG�ZRUNLQJ�WRJHWKHU�WR�FUHDWH�YLGHR��JUHHQ�VFUHHQ�SURGXFWLRQ��
VWRS�PRWLRQ�DQLPDWLRQ��DQG�YDULRXV�RWKHU�IRUPV�RI�GLJLWDO�FUHDWLRQV����8VH�GLJLWDO�WRROV�
DQG�WDNH�RQ�D�YDULHW\�RI�UROHV�WR�FRQWULEXWH�WR�WHDP�SURMHFWV�ZLWK�JXLGDQFH�DQG�VXSSRUW��

/HDUQLQJ�3ULRULW\��
&��&RQWULEXWH�WR�WKH�H[FKDQJH�RI�LGHDV�ZLWKLQ�DQG�EH\RQG�WKH�OHDUQLQJ�FRPPXQLW\��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV�WR�FROODERUDWH�ZLWK�PXWXDO�UHVSHFW��H[���YLGHR�
FRQIHUHQFLQJ��FRPPHQWLQJ�WRROV��VOLGH�GHFNV��DQG�GRFXPHQWV���

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�D�JOREDO�QHWZRUN�RI�OHDUQHUV�DQG�HQJDJH�ZLWK�LVVXHV�WKDW�LPSDFW�
ORFDO�DQG�JOREDO�FRPPXQLWLHV��

/HDUQLQJ�3ULRULW\��
$��8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV��LQFOXGLQJ�SHHUV��H[SHUWV�RU�FRPPXQLW\�
PHPEHUV��WR�H[DPLQH�LVVXHV�DQG�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�SHHUV��H[SHUWV��DQG�FRPPXQLW\�PHPEHUV�WR�
H[DPLQH�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��H[���YLGHR�YRLFH�FRQIHUHQFLQJ���

/HDUQLQJ�3ULRULW\��
%��([SORUH�ORFDO�DQG�JOREDO�LVVXHV�DQG�XVH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV�WR�
LQYHVWLJDWH�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&ROODERUDWH�GLJLWDOO\�ZLWK�RWKHUV�WR�XQGHUVWDQG�PXOWLSOH�SHUVSHFWLYHV�ZKLOH�H[SORULQJ�
ERWK�ORFDO�DQG�JOREDO�LVVXHV�WR�VROYH�SUREOHPV�ZLWK�JXLGDQFH�DQG�VXSSRUW���H[���
SURMHFW�EDVHG�OHDUQLQJ�DQG�FRPPXQLW\�SUREOHP�VROYLQJ���

�
�

�
� �

�
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�

0LGGOH�6FKRRO�������.$6�IRU�7HFKQRORJ\�
�

&RQFHSW���(PSRZHUHG�/HDUQHU��(/��
&RPSHWHQF\���6WXGHQWV�XVH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�WKHLU�OHDUQLQJ��

�

6WDQGDUG��
(/���/HYHUDJH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�FKRRVLQJ��DFKLHYLQJ�DQG�GHPRQVWUDWLQJ�FRPSHWHQF\�
LQ�WKHLU�OHDUQLQJ�JRDOV��LQIRUPHG�E\�WKH�OHDUQLQJ�VFLHQFHV��

/HDUQLQJ�3ULRULW\��
$��$UWLFXODWH�DQG�VHW�SHUVRQDO�OHDUQLQJ�JRDOV��GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�WHFKQRORJ\�WR�
DFKLHYH�WKHP�DQG�UHIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�LWVHOI�WR�LPSURYH�OHDUQLQJ�RXWFRPHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�VHOHFW�DQG�PDQDJH�GLJLWDO�WRROV�WKDW�ZLOO�EHVW�
VXSSRUW�LQGLYLGXDOL]HG�OHDUQLQJ��H[���XVH�FROODERUDWLYH�GRFXPHQWV�WR�UHYLVH�DQG�UHIOHFW�
RQ�WKH�ZULWLQJ�SURFHVV���
���5HIOHFW�RQ�VXFFHVVHV��DUHDV�RI�LPSURYHPHQW��DQG�PDNH�QHFHVVDU\�UHYLVLRQV�WR�
LPSURYH�WKH�OHDUQLQJ�RYHU�WLPH��H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�DQG�UHIOHFWLRQ�
ORJ�MRXUQDO���

/HDUQLQJ�3ULRULW\��
%��%XLOG�QHWZRUNV�DQG�FXVWRPL]H�WKHLU�OHDUQLQJ�HQYLURQPHQWV�LQ�ZD\V�WKDW�VXSSRUW�WKH�OHDUQLQJ�
SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&ROODERUDWH�ZLWK�D�QHWZRUN�RI�VHOI�VHOHFWHG�JOREDO�SDUWQHUV��H[���VWXGHQWV��WHDFKHUV��
SURIHVVLRQDOV��DQG�WKH�JOREDO�FRPPXQLW\��WR�FXVWRPL]H�DQG�VXSSRUW�WKH�LQGLYLGXDO�
OHDUQLQJ�SURFHVV���

/HDUQLQJ�3ULRULW\��
&��8VH�WHFKQRORJ\�WR�VHHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�WKHLU�SUDFWLFH�DQG�WR�
GHPRQVWUDWH�WKHLU�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HHN�IHHGEDFN�IURP�DQ�DXWKHQWLF�DXGLHQFH�DQG�IURP�IHDWXUHV�HPEHGGHG�LQ�GLJLWDO�
WRROV��H[���VKDUH�GRFXPHQWV�ZLWK�WHDFKHUV�DQG�SHHUV�DVNLQJ�IRU�IHHGEDFN�RQ�ZULWLQJ���
���8VH�IHHGEDFN�WR�DQDO\]H�GDWD�DQG�PDNH�OHDUQLQJ�DGMXVWPHQWV�EDVHG�RQ�WKH�
IHHGEDFN��

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQGLQJ�WKH�IXQGDPHQWDO�FRQFHSWV�RI�KRZ�WR�XVH�WHFKQRORJ\��WHFKQRORJ\�RSHUDWLRQV���

,�QGLFDWRU�V��IRU�JUDGHV������
���8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI�WHFKQRORJ\�WRROV�WR�FRQVLGHU�KRZ�WR�XVH�
WHFKQRORJ\�WR��SURPRWH�FUHDWLYLW\��FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO�WKLQNLQJ���
���&KRRVH�DQG�WURXEOHVKRRW�WHFKQRORJ\�WRROV�WR�VXLW�SXUSRVH��

�
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���7UDQVIHU�WKH�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�H[SORUH�QHZ�WHFKQRORJLHV��

6WDQGDUG��
(/���$SSO\�WKH�IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�DQG�GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH��DQG�RU�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

/HDUQLQJ�3ULRULW\��
$��'HPRQVWUDWH�OHDUQLQJ�ZLWK�WKH�XVH�RI�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV������
���(YDOXDWH�WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�GLJLWDO�WRROV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�ZLWK�
PXOWLSOH�DXGLHQFHV��

/HDUQLQJ�3ULRULW\��
%��$SSO\�IXQFWLRQV�DQG�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV��GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH�DQG�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&KRRVH�IXQFWLRQV�DQG�RSHUDWLRQV�DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH��

/HDUQLQJ�3ULRULW\��
&��7UDQVIHU�NQRZOHGJH�WR�HPHUJLQJ�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV������
���$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�WKH�PRGLILFDWLRQ�EDVHG�XVH�RI�
QHZ�WHFKQRORJLHV���

�
�

�
&RQFHSW���'LJLWDO�&LWL]HQ��'&��

&RPSHWHQF\���6WXGHQWV�PDQDJH�WKHLU�GLJLWDO�LGHQWLW\�LQ�D�VDIH��SRVLWLYH��DQG�SURDFWLYH�ZD\��
�

6WDQGDUG��
'&���5HFRJQL]H�WKH�ULJKWV��UHVSRQVLELOLWLHV�DQG�RSSRUWXQLWLHV�RI�OLYLQJ��OHDUQLQJ�DQG�ZRUNLQJ�LQ�DQ�
LQWHUFRQQHFWHG�GLJLWDO�ZRUOG��DFW�DQG�PRGHO�LQ�ZD\V�WKDW�DUH�VDIH��OHJDO�DQG�HWKLFDO��

/HDUQLQJ�3ULRULW\��
$��&XOWLYDWH�DQG�PDQDJH�\RXU�GLJLWDO�LGHQWLW\�DQG�UHSXWDWLRQ��DQG�EH�DZDUH�RI�WKH�SHUPDQHQFH�
RI�\RXU�DFWLRQV�LQ�WKH�GLJLWDO�ZRUOG��

,�QGLFDWRU�V��IRU�JUDGHV������
���5HFRJQL]H�EHKDYLRUV��KDELWV��DQG�DFWLRQV�WKDW�FUHDWH��PDLQWDLQ��DQG�LQIOXHQFH�ERWK�
SRVLWLYH�DQG�QHJDWLYH�GLJLWDO�LGHQWLWLHV��UHSXWDWLRQV��DQG�IRRWSULQWV�LQ�WKH�GLJLWDO�ZRUOG���
���%XLOG�DZDUHQHVV�RI�SXEOLF�DQG�SHUPDQHQW�QDWXUH�RI�RQOLQH�DFWLRQV�DQG�WKH�SRVVLEOH�
SUHVHQW�DQG�IXWXUH�FRQVHTXHQFHV�LQ�SHUVRQDO��DFDGHPLF��DQG�SURIHVVLRQDO�OLYHV��

/HDUQLQJ�3ULRULW\��
%��(QJDJH�LQ�SRVLWLYH��VDIH��OHJDO�DQG�HWKLFDO�EHKDYLRU�ZKHQ�XVLQJ�WHFKQRORJ\��LQFOXGLQJ�VRFLDO�
LQWHUDFWLRQV�RQOLQH�RU�ZKHQ�XVLQJ�QHWZRUNHG�GHYLFHV��

�
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,�QGLFDWRU�V��IRU�JUDGHV������
���5HFRJQL]H�DQG�GHPRQVWUDWH�UHVSRQVLEOH�EHKDYLRUV�WKDW�DUH�VDIH��HWKLFDO��DQG�OHJDO�
DFURVV�D�YDULHW\�RI�GHYLFHV��SODWIRUPV��DQG�VHWWLQJV�ZKLOH�FRQVLGHULQJ�SRVVLEOH�
FRQVHTXHQFHV�IRU�WKHPVHOYHV�DQG�RU�RWKHUV�� ��
���8QGHUVWDQG�KRZ�WR�EH�UHVSHFWIXO�WR�RWKHUV�RQOLQH�ZKLOH�LQWHUDFWLQJ��FRPPXQLFDWLQJ��
DQG�FROODERUDWLQJ�DQG�NQRZ�VWUDWHJLHV�LQ�RUGHU�WR�DYRLG�DQG�RU�FRPEDW�F\EHUEXOO\LQJ��

/HDUQLQJ�3ULRULW\��
&��0DQDJH�WKHLU�SHUVRQDO�GDWD�WR�PDLQWDLQ�GLJLWDO�SULYDF\�DQG�VHFXULW\�DQG�DUH�DZDUH�RI�
GDWD�FROOHFWLRQ�WHFKQRORJ\�XVHG�WR�WUDFN�WKHLU�QDYLJDWLRQ�RQOLQH��

,�QGLFDWRU�V��IRU�JUDGHV������
���'LVWLQJXLVK�EHWZHHQ�LQIRUPDWLRQ�WKDW�LV�SXEOLF�DQG�SHUVRQDO�SULYDWH�DQG�GHYHORS�DQG�
XWLOL]H�VWUDWHJLHV�WR�VHFXUH�DQG�SURWHFW�SHUVRQDO�SULYDWH�GDWD�DQG�XVHU�DFFRXQWV��
���8QGHUVWDQG�WKDW�GDWD�FROOHFWLRQ�WHFKQRORJ\�LV�XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG�
UHFRJQL]H�DQG�DYRLG�RQOLQH�VFDPV�DQG�SKLVKLQJ��

6WDQGDUG��
'&���'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�VKDULQJ�
LQWHOOHFWXDO�SURSHUW\��

/HDUQLQJ�3ULRULW\��
$��8VH�LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�UHVRXUFHV�LQ�D�UHVSRQVLEOH�PDQQHU��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�WKH�LQWHUQHW��LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�
UHVRXUFHV��LQFOXGLQJ�VRFLDO�PHGLD�DFFRUGLQJ�WR�XVHU�DJUHHPHQWV��SROLFLHV��DQG�ODZV��

/HDUQLQJ�3ULRULW\��
%��5HVSHFW�LQWHOOHFWXDO�SURSHUW\�ULJKWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���5HFRJQL]H�DQG�UHVSHFW�GLIIHUHQW�LQWHOOHFWXDO�SURSHUW\�FODVVLILFDWLRQV��LQFOXGLQJ�WKRVH�
WKDW�DUH�FRS\ULJKWHG��VXEMHFW�WR�IDLU�XVH��SXEOLF�GRPDLQ�SURSHUWLHV��DQG�RU�KDYH�FUHDWLYH�
FRPPRQV�OLFHQVHV��

/HDUQLQJ�3ULRULW\��
&��'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�
VKDULQJ�LQWHOOHFWXDO�SURSHUW\��

,�QGLFDWRU�V��IRU�JUDGHV������
���5HFRJQL]H�DQG�VHHN�SHUPLVVLRQ�WR�XVH�WKH�LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV�
DSSURSULDWHO\��
���8VH�DQG�VKDUH�WKH�LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV�ZLWK�SURSHU�FLWDWLRQ�DQG�DWWULEXWLRQ�
HOHPHQWV��

�
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&RQFHSW���.QRZOHGJH�&RQVWUXFWRU��.&��
&RPSHWHQF\��6WXGHQWV�XVH�YDULRXV�GLJLWDO�WRROV�WR�ILQG�LQIRUPDWLRQ�DQG�PDNH�PHDQLQJ��

�

6WDQGDUG��
.&���6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI�UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR�FRQVWUXFW�NQRZOHGJH��

/HDUQLQJ�3ULRULW\��
$��3ODQ�DQG�HPSOR\�HIIHFWLYH�UHVHDUFK�VWUDWHJLHV�WR�ORFDWH�LQIRUPDWLRQ�DQG�RWKHU�UHVRXUFHV�IRU�
WKHLU�LQWHOOHFWXDO�RU�FUHDWLYH�SXUVXLWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�HIIHFWLYH�GLJLWDO�VHDUFK�WHFKQLTXHV��H[���ILOWHULQJ�VHDUFKHV�XVLQJ�
DGYDQFHG�VHWWLQJV�WRROV��NH\ZRUG�WHUP�FKRLFHV��RU�SKDVHV��WR�ORFDWH�LQIRUPDWLRQ�RU�
RWKHU�UHVRXUFHV�WR�JDWKHU�VSHFLILF�LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF��
���3UDFWLFH�UHVHDUFK�VWUDWHJLHV�WKDW�RXWOLQH�D�SURFHVV�IRU�ORFDWLQJ�LQIRUPDWLRQ�GLJLWDOO\�
�H[���WRROV�DQG�HIIHFWLYH�VHDUFK�WHFKQLTXHV���

/HDUQLQJ�3ULRULW\��
%��(YDOXDWH�WKH�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\�DQG�UHOHYDQFH�RI�LQIRUPDWLRQ��PHGLD��GDWD�RU�
RWKHU�UHVRXUFHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HOHFW�D�PHWKRG��WRRO��RU�VWUDWHJ\�WR�HYDOXDWH�VRXUFH�V��IRU�FUHGLELOLW\��UHOHYDQFH��
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH��
���$QDO\]H�GLJLWDO�LQIRUPDWLRQ��PHGLD��GDWD��DQG�PDWHULDOV�IRU�FUHGLELOLW\��UHOHYDQFH��
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH��

/HDUQLQJ�3ULRULW\��
&��&XUDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�XVLQJ�D�YDULHW\�RI�WRROV�DQG�PHWKRGV�WR�FUHDWH�
FROOHFWLRQV�RI�DUWLIDFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�FRQQHFWLRQV�RU�FRQFOXVLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&RPELQH�YDULRXV�WRROV��H[���VSUHDGVKHHW��GDWDEDVH��VDYHG�ILOHV��DQG�PHWKRGV��H[���
FRQFHSW�PDSSLQJ��IORZ�FKDUWLQJ�DQG�RXWOLQLQJ�VRIWZDUH��WR�FODVVLI\�LQIRUPDWLRQ��
REVHUYDWLRQV��RU�H[SHULPHQWV�GLJLWDOO\��
���&RPSLOH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV��H[���VHDUFK�HQJLQHV��RQOLQH�SHULRGLFDO�
GDWDEDVHV��YLUWXDO�OLEUDU\�RQOLQH�FDWDORJV��LQWHUDFWLYH�YLGHR�FRQIHUHQFLQJ����

6WDQGDUG��
.&���3URGXFH�FUHDWLYH�DUWLIDFWV�DQG�PDNH�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IURP�FXUDWHG�NQRZOHGJH�IRU�
WKHPVHOYHV�DQG�RWKHUV��

/HDUQLQJ�3ULRULW\��

�
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$��3URGXFH�FUHDWLYH�DUWLIDFWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�WKH�DELOLW\�WR�FUHDWH�QHZ�LGHDV�FRQFHSWV�RU�SURGXFWV�ZLWK�GLJLWDO�WRROV��

/HDUQLQJ�3ULRULW\��
%��%XLOG�NQRZOHGJH�E\�DFWLYHO\�H[SORULQJ�UHDO�ZRUOG�LVVXHV�DQG�SUREOHPV��GHYHORSLQJ�LGHDV�DQG�
WKHRULHV�DQG�SXUVXLQJ�DQVZHUV�DQG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���%XLOG�NQRZOHGJH�E\�JHQHUDWLQJ�DQG�WHVWLQJ�VROXWLRQV�IRU�H[SORULQJ�UHDO�ZRUOG�LVVXHV�
XVLQJ�D�YDULHW\�RI�WHFKQRORJ\��H[���GDWD�FROOHFWLRQ�WRROV��PRGHOV��YLGHRV��SRGFDVW��
VLPXODWLRQV��IRUPV����

�
�
�

&RQFHSW���,QQRYDWLYH�'HVLJQHU��,'��
&RPSHWHQF\��6WXGHQWV�XVH�D�YDULHW\�RI�WHFKQRORJLHV�WR�GHVLJQ�DQG�FUHDWH��

�

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LGHQWLI\�DQG�VROYH�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
$��)LQG�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV�LQ�ORFDO�DQG�JOREDO�FRQWH[WV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&ROODERUDWH�ZLWK�RWKHUV�LQ�DQG�RXW�RI�WKH�FODVVURRP�XVLQJ�GLJLWDO�WRROV�WR�LGHQWLI\�
UHDO�ZRUOG�SUREOHPV�DQG�SURSRVH�D�VROXWLRQ�WKDW�DIIHFWV�WKH�ORFDO�DQG�JOREDO�
FRPPXQLW\��

/HDUQLQJ�3ULRULW\��
%��([KLELW�D�WROHUDQFH�IRU�DPELJXLW\��SHUVHYHUDQFH�DQG�WKH�FDSDFLW\�WR�ZRUN�ZLWK�RSHQ�HQGHG�
SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV������
���'HPRQVWUDWH�WKH�DELOLW\�WR�LQYHVWLJDWH�DQG�PDNH�VHQVH�RI�RSHQ�HQGHG�SUREOHPV�
XVLQJ�GLJLWDO�WRROV�DQG�SHUVHYHUH�LQ�VROYLQJ�WKHP���

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�ZLWKLQ�D�GHVLJQ�SURFHVV�WR�FUHDWH�QHZ��XVHIXO�DQG�LPDJLQDWLYH�
VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��.QRZ�DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV������
���([SORUH�DQG�FKRRVH�DSSURSULDWH�SURFHVVHV�DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�

�
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JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�
SUREOHPV��

/HDUQLQJ�3ULRULW\��
%��6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW�FRQVLGHUV�GHVLJQ�
FRQVWUDLQWV�DQG�FDOFXODWHG�ULVNV��

,�QGLFDWRU�V��IRU�JUDGHV������
���,QYHVWLJDWH�DQG�XVH�PHDQLQJIXO�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�
WKDW�FRQVLGHUV�GHVLJQ�FRQVWUDLQWV�DQG�FDOFXODWHG�ULVNV��

/HDUQLQJ�3ULRULW\��
&��'HYHORS��WHVW�DQG�UHILQH�SURWRW\SHV�DV�SDUW�RI�D�F\FOLFDO�GHVLJQ�SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&UHDWH��GHYHORS�DQG�WHVW�SURWRW\SHV��XQGHUVWDQG�DQG�DSSUHFLDWH�WKDW�IDLOXUHV�DUH�
RSSRUWXQLWLHV�IRU�JURZWK�DQG�LPSURYHPHQW��

�
�
�

&RQFHSW���&RPSXWDWLRQDO�7KLQNHU��&7��
&RPSHWHQF\��6WXGHQWV�XQGHUVWDQG�VHTXHQFHV�DQG�XVH�WKHP�WR�GHYHORS�VROXWLRQV�WR�SUREOHPV��

�

6WDQGDUG��
&7���'HYHORS�DQG�HPSOR\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�LQ�ZD\V�WKDW�OHYHUDJH�WKH�
SRZHU�RI�WHFKQRORJLFDO�PHWKRGV�WR�GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��)RUPXODWH�SUREOHP�GHILQLWLRQV�VXLWHG�IRU�WHFKQRORJ\�DVVLVWHG�PHWKRGV�VXFK�DV�GDWD�DQDO\VLV��
DEVWUDFW�PRGHOV�DQG�DOJRULWKPLF�WKLQNLQJ�LQ�H[SORULQJ�DQG�ILQGLQJ�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���$VN�TXHVWLRQV��JDWKHU�GDWD��FUHDWH�REVHUYH�DEVWUDFW�PRGHOV��DQG�WKLQN�RI�GLIIHUHQW�
SURFHVVHV�ZKLOH�ILQGLQJ�VROXWLRQV�WR�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
%��&ROOHFW�GDWD�RU�LGHQWLI\�UHOHYDQW�GDWD�VHWV��XVH�GLJLWDO�WRROV�WR�DQDO\]H�WKHP��DQG�UHSUHVHQW�
GDWD�LQ�YDULRXV�ZD\V�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���6ROYH�SUREOHPV�DQG�PDNH�GHFLVLRQV�E\�FROOHFWLQJ�GDWD�RU�LGHQWLI\LQJ�UHOHYDQW�GDWD�
VHWV��XVLQJ�GLJLWDO�WRROV��H[���VKHHWV��VXUYH\V��WR�DQDO\]H�WKH�GDWD��DQG�UHSUHVHQW�WKHLU�
ILQGLQJV�WKURXJK�YDULRXV�ZD\V��

/HDUQLQJ�3ULRULW\��
&��%UHDN�SUREOHPV�LQWR�FRPSRQHQW�SDUWV��H[WUDFW�NH\�LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������

�
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���%UHDN�SUREOHPV�LQWR�SDUWV��H[WUDFW�NH\�LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�PRGHOV�
WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�OHDG�SUREOHP�VROYLQJ�WDVNV��

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQG�KRZ�DXWRPDWLRQ�ZRUNV�DQG�XVH�DOJRULWKPLF�WKLQNLQJ�WR�GHYHORS�D�VHTXHQFH�RI�
VWHSV�WR�FUHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�FROOHFW�GDWD��FRQGXFW�DQDO\VLV��DQG�GLVFXVV�ILQGLQJV�RU�SRVVLEOH�
VROXWLRQV���

6WDQGDUG��
&7���$SSO\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�E\�XVLQJ�WHFKQRORJLFDO�PHWKRGV�WR�
GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$���8VH�UHVRXUFHV�WR�FROOHFW��DQDO\]H��DQG�UHSUHVHQW�GDWD��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�WR�DQ�DXGLHQFH�DQG�GLJLWDOO\�FROOHFW�GDWD��DQG�
DQDO\]H�WKH�ILQGLQJV���

/HDUQLQJ�3ULRULW\��
%���'HFRQVWUXFW�FRPSRQHQWV�WR�XQGHUVWDQG�V\VWHPV�DQG�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�EUHDN�SUREOHPV�GRZQ�LQWR�VPDOOHU��PRUH�
PDQDJHDEOH�SDUWV�E\�ILQGLQJ�SDWWHUQV�RU�RWKHU�PHWKRGV�RI�GHFRPSRVLWLRQ��

/HDUQLQJ�3ULRULW\��
&���&UHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�DOJRULWKP�GHVLJQ�WR�GHYHORS�VWHS�E\�VWHS�LQVWUXFWLRQV�IRU�VROYLQJ�D�SUREOHP���

�
�
�

&RQFHSW���&UHDWLYH�&RPPXQLFDWRU��&&��
&RPSHWHQF\��6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�ZLWK�D�YDULHW\�RI�GLJLWDO�WRROV��

�

6WDQGDUG��
&&���&RPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D�YDULHW\�RI�SXUSRVHV�XVLQJ�WKH�
SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG�GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU�JRDOV��DXGLHQFH�DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��&KRRVH�WKH�DSSURSULDWH�SODWIRUPV�DQG�WRROV�IRU�PHHWLQJ�WKH�GHVLUHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ���

,�QGLFDWRU�V��IRU�JUDGHV������

�
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���&KRRVH�IURP�DYDLODEOH�SODWIRUPV�DQG�WRROV�WR�PHHW�WKH�GHVLJQDWHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ��

/HDUQLQJ�3ULRULW\��
%��&UHDWH�RULJLQDO�ZRUNV�RU�UHVSRQVLEO\�UHSXUSRVH�DQG�RU�UHPL[�GLJLWDO�UHVRXUFHV�LQWR�QHZ�
FUHDWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&UHDWH�RULJLQDO�ZRUNV��RU�UHSXUSRVH�UHPL[�GLJLWDO�UHVRXUFHV�LQWR�QHZ�FUHDWLRQV��ZKLOH�
GHPRQVWUDWLQJ�DQ�XQGHUVWDQGLQJ�RI�GLJLWDO�FLWL]HQVKLS��H[���LQWHOOHFWXDO�SURSHUW\�ULJKWV�RU�
FRS\ULJKWV���

/HDUQLQJ�3ULRULW\��
&��&RPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�HIIHFWLYHO\�E\�FUHDWLQJ�RU�XVLQJ�D�YDULHW\�RI�GLJLWDO�
REMHFWV�VXFK�DV�YLVXDOL]DWLRQV��PRGHOV�RU�VLPXODWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���&UHDWH�RU�LQFRUSRUDWH�GLJLWDO�FRQWHQW�WR�FRPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�
HIIHFWLYHO\�WR�D�YDULHW\�RI�DXGLHQFHV��

6WDQGDUG��
&&���3XEOLVK�DQG�SUHVHQW�FRQWHQW�FXVWRPL]HG�IRU�WKHLU�DXGLHQFH�V���SXUSRVH��DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��3XEOLVK�DQG�SUHVHQW�FRQWHQW�WKDW�FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP�IRU�WKHLU�LQWHQGHG�
DXGLHQFHV��

,�QGLFDWRU�V��IRU�JUDGHV������
���3XEOLVK�RU�SUHVHQW�RULJLQDO�FRQWHQW�WR�D�SUHGHWHUPLQHG�DXGLHQFH�WKDW�DSSURSULDWHO\�
FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP��

�
�
�

&RQFHSW���*OREDO�&ROODERUDWRU��*&��
&RPSHWHQF\��6WXGHQWV�XVH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�LQVLGH�DQG�RXWVLGH�RI�WKHLU�FODVVURRP��

�

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�EURDGHQ�WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU�OHDUQLQJ�E\�FROODERUDWLQJ�ZLWK�
RWKHUV�DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV�ORFDOO\�DQG�JOREDOO\��

/HDUQLQJ�3ULRULW\��
$��8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�IURP�D�YDULHW\�RI�EDFNJURXQGV�DQG�FXOWXUHV��
HQJDJLQJ�ZLWK�WKHP�LQ�ZD\V�WKDW�EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV�WR�FRQQHFW�DQG�FROODERUDWH�ZLWK�DXWKHQWLF�DXGLHQFHV�
IURP�YDULRXV�EDFNJURXQGV�DQG�FXOWXUHV�WR�EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��
ZKLOH�XVLQJ�DSSURSULDWH�GLJLWDO�FLWL]HQVKLS�VNLOOV��

�
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/HDUQLQJ�3ULRULW\��
%��&RQWULEXWH�FRQVWUXFWLYHO\�WR�SURMHFW�WHDPV��DVVXPLQJ�YDULRXV�UROHV�DQG�UHVSRQVLELOLWLHV�WR�
ZRUN�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH�FROODERUDWLYH�WHDPV�ZLWKLQ�WKH�FODVVURRP��
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV��DQG�SHUVSHFWLYHV�RWKHU�WKDQ�\RXU�RZQ��WR�
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

/HDUQLQJ�3ULRULW\��
&��&RQWULEXWH�WR�WKH�H[FKDQJH�RI�LGHDV�ZLWKLQ�DQG�EH\RQG�WKH�OHDUQLQJ�FRPPXQLW\��

,�QGLFDWRU�V��IRU�JUDGHV������
���6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH�FROODERUDWLYH�WHDPV�RXWVLGH�WKH�FODVVURRP��
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV��DQG�SHUVSHFWLYHV�RWKHU�WKDQ�WKHLU�RZQ��WR�
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�D�JOREDO�QHWZRUN�RI�OHDUQHUV�DQG�HQJDJH�ZLWK�LVVXHV�WKDW�LPSDFW�
ORFDO�DQG�JOREDO�FRPPXQLWLHV��

/HDUQLQJ�3ULRULW\��
$��8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV��LQFOXGLQJ�SHHUV��H[SHUWV�RU�FRPPXQLW\�
PHPEHUV��WR�H[DPLQH�LVVXHV�DQG�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�FRQQHFW�ZLWK�RWKHUV���LQFOXGLQJ�SHHUV��H[SHUWV��DQG�
FRPPXQLW\�PHPEHUV���WR�OHDUQ�DERXW�LVVXHV�DQG�SUREOHPV�RU�WR�JDLQ�GLYHUVH�ORFDO�DQG�
JOREDO�SHUVSHFWLYHV��

/HDUQLQJ�3ULRULW\��
%��([SORUH�ORFDO�DQG�JOREDO�LVVXHV�DQG�XVH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV�WR�
LQYHVWLJDWH�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV������
���8VH�FROODERUDWLYH�WHFKQRORJLHV�DQG�DVVXPH�UROHV�ZLWKLQ�GLJLWDO�FUHDWLRQV�ZKLOH�
PDLQWDLQLQJ�GLJLWDO�FLWL]HQVKLS�ZLWKLQ�WKH�WHDP�GLJLWDO�ZRUNVSDFH�WR�LQYHVWLJDWH�DQG�
GHYHORS�VROXWLRQV�WR�ORFDO�DQG�JOREDO�LVVXHV��

� �

�
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�

+LJK�6FKRRO��������.$6�IRU�7HFKQRORJ\�
&RQFHSW���(PSRZHUHG�/HDUQHU��(/��

&RPSHWHQF\���6WXGHQWV�XVH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�WKHLU�OHDUQLQJ��
�

6WDQGDUG��
(/���/HYHUDJH�WHFKQRORJ\�WR�WDNH�DQ�DFWLYH�UROH�LQ�FKRRVLQJ��DFKLHYLQJ�DQG�GHPRQVWUDWLQJ�FRPSHWHQF\�
LQ�WKHLU�OHDUQLQJ�JRDOV��LQIRUPHG�E\�WKH�OHDUQLQJ�VFLHQFHV��

/HDUQLQJ�3ULRULW\��
$��$UWLFXODWH�DQG�VHW�SHUVRQDO�OHDUQLQJ�JRDOV��GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�WHFKQRORJ\�WR�
DFKLHYH�WKHP�DQG�UHIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�LWVHOI�WR�LPSURYH�OHDUQLQJ�RXWFRPHV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HW�DQG�DUWLFXODWH�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�GLJLWDO�
WRROV�WR�DFKLHYH�WKRVH�JRDOV��
���5HIOHFW�RQ�VXFFHVVHV��DUHDV�RI�LPSURYHPHQW��DQG�PDNH�QHFHVVDU\�UHYLVLRQV�WR�
LPSURYH�WKH�OHDUQLQJ�RYHU�WLPH�DQG�DGMXVW�IRU�IXWXUH�OHDUQLQJ��

/HDUQLQJ�3ULRULW\��
%��%XLOG�QHWZRUNV�DQG�FXVWRPL]H�WKHLU�OHDUQLQJ�HQYLURQPHQWV�LQ�ZD\V�WKDW�VXSSRUW�WKH�OHDUQLQJ�
SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���,QLWLDWH�FROODERUDWLRQ�ZLWK�D�QHWZRUN�RI�JOREDO�SDUWQHUV��H[���VWXGHQWV��WHDFKHUV��
SURIHVVLRQDOV��RU�WKH�JOREDO�FRPPXQLW\��WR�VXSSRUW�DQG�HQKDQFH�WKH�OHDUQLQJ�SURFHVV��

/HDUQLQJ�3ULRULW\��
&��8VH�WHFKQRORJ\�WR�VHHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�WKHLU�SUDFWLFH�DQG�WR�
GHPRQVWUDWH�WKHLU�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HHN�IHHGEDFN�LQGHSHQGHQWO\�WKURXJK�WKH�XVH�RI�WHFKQRORJ\��H[���XVH�YLGHR�FKDW�WR�
VKDUH�DQG�UHIOHFW�XSRQ�D�OHDUQLQJ�SURFHVV�RU�SURGXFW����
���8VH�IHHGEDFN�WR�HIIHFWLYHO\�GHPRQVWUDWH�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V���

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQGLQJ�WKH�IXQGDPHQWDO�FRQFHSWV�RI�KRZ�WR�XVH�WHFKQRORJ\��WHFKQRORJ\�RSHUDWLRQV���

,�QGLFDWRU�V��IRU�JUDGHV�������
���8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI�WHFKQRORJ\�WRROV�WR�HPEUDFH�FUHDWLYLW\��
FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO�WKLQNLQJ���
���&KRRVH�DQG�HIIHFWLYHO\�WURXEOHVKRRW�WHFKQRORJ\�WRROV�WR�VXLW�SXUSRVH���
���7UDQVIHU�DQG�H[WHQG�WKH�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�H[SORUH�QHZ�
WHFKQRORJLHV��

6WDQGDUG��
(/���$SSO\�WKH�IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�DQG�GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��

�
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XVH��DQG�RU�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

/HDUQLQJ�3ULRULW\��
$��'HPRQVWUDWH�OHDUQLQJ�ZLWK�WKH�XVH�RI�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOHFW�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR�GHYHORS��LPSOHPHQW�DQG�RU�HYDOXDWH�
FRPPXQLFDWLRQ�ZLWK�DQ�DXWKHQWLF�DXGLHQFH��

/HDUQLQJ�3ULRULW\��
%��$SSO\�IXQFWLRQV�DQG�FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV��GHPRQVWUDWH�WKH�DELOLW\�WR�FKRRVH��
XVH�DQG�WURXEOHVKRRW�FXUUHQW�WHFKQRORJLHV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���&KRRVH�HIILFLHQW�IXQFWLRQV�DQG�FRQFHSWV�DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH��
���$SSO\�DQ�XQGHUVWDQGLQJ�RI�GHYLFHV�WR�WURXEOHVKRRW�FXUUHQW�WHFKQRORJ\�DQG�DGMXVW�IRU�
IXWXUH�HYHQWV��

/HDUQLQJ�3ULRULW\��
&��7UDQVIHU�NQRZOHGJH�WR�HPHUJLQJ�WHFKQRORJ\��

,�QGLFDWRU�V��IRU�JUDGHV�������
���$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�WHFKQRORJ\�WR�WKH�LQQRYDWLYH�
UHGHILQLWLRQ�EDVHG�XVH�RI�QHZ�WHFKQRORJLHV��

�
�

�
&RQFHSW���'LJLWDO�&LWL]HQ��'&��

&RPSHWHQF\���6WXGHQWV�PDQDJH�WKHLU�GLJLWDO�LGHQWLW\�LQ�D�VDIH��SRVLWLYH��DQG�SURDFWLYH�ZD\��
�

6WDQGDUG��
'&���5HFRJQL]H�WKH�ULJKWV��UHVSRQVLELOLWLHV�DQG�RSSRUWXQLWLHV�RI�OLYLQJ��OHDUQLQJ�DQG�ZRUNLQJ�LQ�DQ�
LQWHUFRQQHFWHG�GLJLWDO�ZRUOG��DFW�DQG�PRGHO�LQ�ZD\V�WKDW�DUH�VDIH��OHJDO�DQG�HWKLFDO��

/HDUQLQJ�3ULRULW\��
$��&XOWLYDWH�DQG�PDQDJH�\RXU�GLJLWDO�LGHQWLW\�DQG�UHSXWDWLRQ��DQG�EH�DZDUH�RI�WKH�SHUPDQHQFH�
RI�\RXU�DFWLRQV�LQ�WKH�GLJLWDO�ZRUOG��

,�QGLFDWRU�V��IRU�JUDGHV�������
���$FWLYHO\�GHYHORS�DQG�PDLQWDLQ�D�SRVLWLYH��DXWKHQWLF�GLJLWDO�LGHQWLW\�DQG�SUHVHQFH��
���&RPSUHKHQG�WKH�SHUPDQHQFH�RI�DFWLRQV�LQ�WKH�GLJLWDO�ZRUOG�DQG�WKHLU�SRWHQWLDO�
YLVLELOLW\�WR�IXWXUH�HPSOR\HUV��FROOHDJXHV�DQG�VRFLDO�UHODWLRQV��

/HDUQLQJ�3ULRULW\��
%��(QJDJH�LQ�SRVLWLYH��VDIH��OHJDO�DQG�HWKLFDO�EHKDYLRU�ZKHQ�XVLQJ�WHFKQRORJ\��LQFOXGLQJ�VRFLDO�
LQWHUDFWLRQV�RQOLQH�RU�ZKHQ�XVLQJ�QHWZRUNHG�GHYLFHV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���0DNH�UHVSRQVLEOH�GHFLVLRQV�EDVHG�RQ�HWKLFDO�VWDQGDUGV��SRVLWLYH�VRFLDO�EHKDYLRU�DQG�

�
� '5$)7���-XQH������_̵�3DJH��� �



�

WKH�VDIHW\�RI�RQHVHOI�DQG�RWKHUV�ZKHQ�LQWHUDFWLQJ�DQG�FROODERUDWLQJ�LQ�D�GLJLWDO�ZRUOG��
���8QGHUVWDQG�WKH�PHQWDO�DQG�OHJDO�UDPLILFDWLRQV�RI�F\EHU�EXOO\LQJ�DQG�KDUDVVPHQW��
HPSOR\�VWUDWHJLHV�WR�DYRLG�DQG�RU�FRPEDW�F\EHUEXOO\LQJ�DQG�KDUDVVPHQW��

/HDUQLQJ�3ULRULW\��
&��0DQDJH�SHUVRQDO�GDWD�WR�PDLQWDLQ�GLJLWDO�SULYDF\�DQG�RU�VHFXULW\��DQG�EH�DZDUH�RI�
GDWD�FROOHFWLRQ�WHFKQRORJ\�XVHG�WR�WUDFN�\RXU�QDYLJDWLRQ�RQOLQH��

,�QGLFDWRU�V��IRU�JUDGHV�������
���7KLQN�FULWLFDOO\�DERXW�WKH�LQIRUPDWLRQ�VKDUHG�LQ�DQ�RQOLQH�HQYLURQPHQW�LQ�RUGHU�WR�
NHHS�VHQVLWLYH�SHUVRQDO�LQIRUPDWLRQ�VDIH�DQG�VHFXUH��
���&RPSUHKHQG�WKH�SUHVHQFH�DQG�UDPLILFDWLRQV�RI�RQOLQH�GDWD�FROOHFWLRQ�DQG�KRZ�LW�LV�
XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG�LQIOXHQFH�FRQVXPHU�GHFLVLRQV��

6WDQGDUG��
'&���'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�VKDULQJ�
LQWHOOHFWXDO�SURSHUW\��

/HDUQLQJ�3ULRULW\��
$��8VH�LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�UHVRXUFHV�LQ�D�UHVSRQVLEOH�PDQQHU��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8QGHUVWDQG�WKH�QHHG�IRU��DQG�FRPSO\�ZLWK��DFFHSWDEOH�XVHU�SROLFLHV�DQG�
DJUHHPHQWV��
���0DNH�UHVSRQVLEOH�GHFLVLRQV�LQ�WKH�XVH�RI�LQIRUPDWLRQ��PHGLD��VRFLDO�PHGLD�DQG�RWKHU�
GLJLWDO�UHVRXUFHV�LQ�DFFRUGDQFH�ZLWK�DFFHSWDEOH�XVHU�SROLFLHV�DQG�DJUHHPHQWV��

/HDUQLQJ�3ULRULW\��
%��5HVSHFW�LQWHOOHFWXDO�SURSHUW\�ULJKWV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���5HVSHFW�WKH�LPSRUWDQFH�RI�LQWHOOHFWXDO�SURSHUW\�LQ�HQFRXUDJLQJ�WKRXJKW��GHVLJQ��
LQQRYDWLRQ�DQG�RU�FUHDWLRQ�� �
���8VH��VKDUH�DQG�RU�LQWHUDFW�ZLWK�LQWHOOHFWXDO�SURSHUW\�LQ�DFFRUGDQFH�ZLWK�WKH�ULJKWV�
JLYHQ�E\�WKH�RZQHU�RI�WKH�LQWHOOHFWXDO�SURSHUW\��

/HDUQLQJ�3ULRULW\��
&��'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�DQG�UHVSHFW�IRU�WKH�ULJKWV�DQG�REOLJDWLRQV�RI�XVLQJ�DQG�
VKDULQJ�LQWHOOHFWXDO�SURSHUW\��

,�QGLFDWRU�V��IRU�JUDGHV�������
���$SSO\�XQGHUVWDQGLQJ�RI��IDLU�XVH��DQG�FRS\ULJKW�ODZV�ZKHQ�VKDULQJ�WKH�LQWHOOHFWXDO�
SURSHUW\�RI�RWKHUV��DV�ZHOO�DV��ZKHQ�SURGXFLQJ�QHZ�LQWHOOHFWXDO�SURSHUW\��
���6HHN�SHUPLVVLRQ�DQG�SURSHUO\�FLWH�WKH�XVDJH�RI�WKH�LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV��

�

�
�
�
�

�
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&RQFHSW���.QRZOHGJH�&RQVWUXFWRU��.&��
&RPSHWHQF\��6WXGHQWV�XVH�YDULRXV�GLJLWDO�WRROV�WR�ILQG�LQIRUPDWLRQ�DQG�PDNH�PHDQLQJ��

�

6WDQGDUG��
.&���6WXGHQWV�FULWLFDOO\�FXUDWH�D�YDULHW\�RI�UHVRXUFHV�XVLQJ�GLJLWDO�WRROV�WR�FRQVWUXFW�NQRZOHGJH��

/HDUQLQJ�3ULRULW\��
$��3ODQ�DQG�HPSOR\�HIIHFWLYH�UHVHDUFK�VWUDWHJLHV�WR�ORFDWH�LQIRUPDWLRQ�DQG�RWKHU�UHVRXUFHV�IRU�
WKHLU�LQWHOOHFWXDO�RU�FUHDWLYH�SXUVXLWV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8WLOL]H�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV�HIIHFWLYHO\�DQG�VDIHO\�E\�DSSO\LQJ�D�YDULHW\�RI�
VHDUFK�VWUDWHJLHV��H[���ILOWHULQJ�VHDUFKHV��DGYDQFHG�VHWWLQJV�WRROV��ILOH�W\SHV��
GDWDEDVH�VRXUFH�VHOHFWLRQ���
���3ODQ�DQG�XVH�PXOWLSOH�UHVHDUFK�VWUDWHJLHV�WR�ORFDWH�LQIRUPDWLRQ�IURP�GLJLWDO�
UHVRXUFHV�IRU�D�YDULHW\�RI�SXUSRVHV��

/HDUQLQJ�3ULRULW\��
%��(YDOXDWH�WKH�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\�DQG�UHOHYDQFH�RI�LQIRUPDWLRQ��PHGLD��GDWD�RU�
RWKHU�UHVRXUFHV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���(YDOXDWH�GLJLWDO�VRXUFHV�IRU�DFFXUDF\�RI�LQIRUPDWLRQ��FRPSDUH�DQG�FRQVLGHU�WKH�
SHUVSHFWLYHV�RI�WKH�VRXUFHV��GHWHUPLQH�XVHIXOQHVV��DQG�DVVHVV�WKH�FUHGLELOLW\�RI�WKH�
VRXUFHV��

/HDUQLQJ�3ULRULW\��
&��&XUDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�XVLQJ�D�YDULHW\�RI�WRROV�DQG�PHWKRGV�WR�FUHDWH�
FROOHFWLRQV�RI�DUWLIDFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�FRQQHFWLRQV�RU�FRQFOXVLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�PXOWLSOH�GLJLWDO�WRROV�WR�VHOHFW��RUJDQL]H��DQG�FRPPXQLFDWH�LQIRUPDWLRQ�IURP�
GLJLWDO�VRXUFHV��
���8WLOL]H�GLJLWDO�WRROV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��WR�DGGUHVV�
RU�VROYH�D�SUREOHP��RU�WR�PDNH�PHDQLQJIXO�FRQQHFWLRQV��

6WDQGDUG��
.&���3URGXFH�FUHDWLYH�DUWLIDFWV�DQG�PDNH�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFHV�IURP�FXUDWHG�NQRZOHGJH�IRU�
WKHPVHOYHV�DQG�RWKHUV��

/HDUQLQJ�3ULRULW\��
$��3URGXFH�FUHDWLYH�DUWLIDFWV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���&KRRVH�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH�SURGXFWV�WKDW�H[KLELW�FKRLFH�DQG�FUHDWLYLW\��
���&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG�FROODERUDWLYHO\�WKDW�LQFRUSRUDWH�FUHDWLYH�
HOHPHQWV��DQG�FRPPXQLFDWH�WR�PXOWLSOH�DXGLHQFHV��

/HDUQLQJ�3ULRULW\��
%��%XLOG�NQRZOHGJH�E\�DFWLYHO\�H[SORULQJ�UHDO�ZRUOG�LVVXHV�DQG�SUREOHPV��GHYHORSLQJ�LGHDV�DQG�
WKHRULHV�DQG�SXUVXLQJ�DQVZHUV�DQG�VROXWLRQV��
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,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH�SURGXFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�
FRQQHFWLRQV�RU�FRQFOXVLRQV��
���&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG�FROODERUDWLYHO\�WKDW�H[SORUH�UHDO�ZRUOG�LVVXHV�DQG�
SUREOHPV�DQG�HQJDJH�LQ�GLVFXVVLRQ�DURXQG�FXUUHQW�LVVXHV��

�
�
�
�
�

&RQFHSW���,QQRYDWLYH�'HVLJQHU��,'��
&RPSHWHQF\��6WXGHQWV�XVH�D�YDULHW\�RI�WHFKQRORJLHV�WR�GHVLJQ�DQG�FUHDWH��

�

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LGHQWLI\�DQG�VROYH�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
$��)LQG�DXWKHQWLF�UHDO�ZRUOG�SUREOHPV�LQ�ORFDO�DQG�JOREDO�FRQWH[WV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LQGHSHQGHQWO\�LGHQWLI\�UHDO�ZRUOG�SUREOHPV�LQ�WKH�
ORFDO�DQG�JOREDO�FRPPXQLW\��

/HDUQLQJ�3ULRULW\��
%��([KLELW�D�WROHUDQFH�IRU�DPELJXLW\��SHUVHYHUDQFH�DQG�WKH�FDSDFLW\�WR�ZRUN�ZLWK�RSHQ�HQGHG�
SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�LQGHSHQGHQWO\�GHPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�
GHDOLQJ�ZLWK�DPELJXRXV�DQG�RSHQ�HQGHG�SUREOHPV��

6WDQGDUG��
,'���8VH�D�YDULHW\�RI�WHFKQRORJLHV�ZLWKLQ�D�GHVLJQ�SURFHVV�WR�FUHDWH�QHZ��XVHIXO�DQG�LPDJLQDWLYH�
VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��.QRZ�DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�SUREOHPV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOI�VHOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV�ZLWKLQ�D�GHOLEHUDWH�SURFHVV�IRU�
JHQHUDWLQJ�LGHDV��UHVHDUFKLQJ��DQG�WHVWLQJ�LGHDV�IRU�VROYLQJ�SUREOHPV�RU�FUHDWLQJ�
RULJLQDO�SURGXFWV�WKDW�GHPRQVWUDWH�XQGHUVWDQGLQJ��

/HDUQLQJ�3ULRULW\��
%��6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW�FRQVLGHUV�GHVLJQ�
FRQVWUDLQWV�DQG�FDOFXODWHG�ULVNV��

�
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,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOI�VHOHFW�DQG�XVH�DSSURSULDWH�GLJLWDO�WRROV�WR�PDQDJH�ZRUN�DQG�FUHDWH�RULJLQDO�
SURGXFWV�WKDW�WDNH�LQWR�FRQVLGHUDWLRQ�SURMHFW�FRQVWUDLQWV��REVWDFOHV�DQG�RXWFRPHV��

/HDUQLQJ�3ULRULW\��
&��'HYHORS��WHVW�DQG�UHILQH�SURWRW\SHV�DV�SDUW�RI�D�F\FOLFDO�GHVLJQ�SURFHVV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV�WR�DLG�LQ�ZRUNLQJ�FROODERUDWLYHO\�RU�
LQGHSHQGHQWO\�WR�FUHDWH��WHVW�DQG�UHILQH�SURWRW\SHV��GUDIWV�DQG�FRQFHSWV�EDVHG�RQ�
VHOI�LQLWLDWHG�IHHGEDFN�DQG�UHIOHFWLRQ�LQ�GHVLJQ�F\FOHV��

�
�
�

&RQFHSW���&RPSXWDWLRQDO�7KLQNHU��&7��
&RPSHWHQF\��6WXGHQWV�XQGHUVWDQG�VHTXHQFHV�DQG�XVH�WKHP�WR�GHYHORS�VROXWLRQV�WR�SUREOHPV��

�

6WDQGDUG��
&7���'HYHORS�DQG�HPSOR\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�LQ�ZD\V�WKDW�OHYHUDJH�WKH�
SRZHU�RI�WHFKQRORJLFDO�PHWKRGV�WR�GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$��)RUPXODWH�SUREOHP�GHILQLWLRQV�VXLWHG�IRU�WHFKQRORJ\�DVVLVWHG�PHWKRGV�VXFK�DV�GDWD�DQDO\VLV��
DEVWUDFW�PRGHOV�DQG�DOJRULWKPLF�WKLQNLQJ�LQ�H[SORULQJ�DQG�ILQGLQJ�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���3UHFLVHO\�GHILQH�D�SUREOHP�DQG�GHYHORS�D�VROXWLRQ�XVLQJ�GLJLWDO�WRROV��FRQGXFWLQJ�
GDWD�DQDO\VLV��DEVWUDFW�PRGHOV��DQG�DOJRULWKPLF�WKLQNLQJ��

/HDUQLQJ�3ULRULW\��
%��&ROOHFW�GDWD�RU�LGHQWLI\�UHOHYDQW�GDWD�VHWV��XVH�GLJLWDO�WRROV�WR�DQDO\]H�WKHP��DQG�UHSUHVHQW�
GDWD�LQ�YDULRXV�ZD\V�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�GLJLWDO�WRRO�V��WR�HIIHFWLYHO\�FROOHFW��RUJDQL]H��DQG�PDQLSXODWH�GDWD�WR�WHVW��YHULI\��
DQG�SUHVHQW�SRVVLEOH�VROXWLRQV�WR�D�SUREOHP��

/HDUQLQJ�3ULRULW\��
&��%UHDN�SUREOHPV�LQWR�FRPSRQHQW�SDUWV��H[WUDFW�NH\�LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�������
���(YDOXDWH�WKH�SUREOHP�VROYLQJ�SURFHVV�WR�GHFRQVWUXFW�GDWD�DQG�LQIRUPDWLRQ�WR�
GHYHORS�HIIHFWLYH�VROXWLRQV�WR�UHDO�ZRUOG�SUREOHPV��

/HDUQLQJ�3ULRULW\��
'��8QGHUVWDQG�KRZ�DXWRPDWLRQ�ZRUNV�DQG�XVH�DOJRULWKPLF�WKLQNLQJ�WR�GHYHORS�D�VHTXHQFH�RI�
VWHSV�WR�FUHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

�
� '5$)7���-XQH������_̵�3DJH��� �



�

,�QGLFDWRU�V��IRU�JUDGHV�������
���'HPRQVWUDWH�WKHLU�XQGHUVWDQGLQJ�RI�DXWRPDWLRQ�DQG�ORJLF�WR�GHYHORS�D�SURFHVV�WR�
FUHDWH�DQG�YHULI\�DXWRPDWHG�VROXWLRQV��

6WDQGDUG��
&7���$SSO\�VWUDWHJLHV�IRU�XQGHUVWDQGLQJ�DQG�VROYLQJ�SUREOHPV�E\�XVLQJ�WHFKQRORJLFDO�PHWKRGV�WR�
GHYHORS�DQG�WHVW�VROXWLRQV��

/HDUQLQJ�3ULRULW\��
$���8VH�UHVRXUFHV�WR�FROOHFW��DQDO\]H��DQG�UHSUHVHQW�GDWD��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�GLJLWDO�WRROV�WR�FROOHFW�UHOHYDQW�GDWD��FRQGXFW�DQDO\VLV��DQG�SUHSDUH�GDWD�IRU�
SUHVHQWDWLRQ�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�DQG�GHFLVLRQ�PDNLQJ��

/HDUQLQJ�3ULRULW\��
%���'HFRQVWUXFW�FRPSRQHQWV�WR�XQGHUVWDQG�V\VWHPV�DQG�IDFLOLWDWH�SUREOHP�VROYLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�PRUH�HDVLO\�LGHQWLI\�NH\�LQIRUPDWLRQ�E\�
EUHDNLQJ�GRZQ�GDWD�WR�IDFLOLWDWH�SUREOHP�VROYLQJ��

/HDUQLQJ�3ULRULW\��
&���&UHDWH�DQG�WHVW�DXWRPDWHG�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�GLJLWDO�WRROV�DQG�DOJRULWKPLF�WKLQNLQJ�WR�GHYHORS�DXWRPDWHG�V\VWHPV�WR�WHVW�
VROXWLRQV��

�
�
�

&RQFHSW���&UHDWLYH�&RPPXQLFDWRU��&&��
&RPSHWHQF\��6WXGHQWV�FRPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�ZLWK�D�YDULHW\�RI�GLJLWDO�WRROV��

�

6WDQGDUG��
&&���&RPPXQLFDWH�FOHDUO\�DQG�H[SUHVV�WKHPVHOYHV�FUHDWLYHO\�IRU�D�YDULHW\�RI�SXUSRVHV�XVLQJ�WKH�
SODWIRUPV��WRROV��VW\OHV��IRUPDWV�DQG�GLJLWDO�PHGLD�DSSURSULDWH�WR�WKHLU�JRDOV��DXGLHQFH�DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��&KRRVH�WKH�DSSURSULDWH�SODWIRUPV�DQG�WRROV�IRU�PHHWLQJ�WKH�GHVLUHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ���

,�QGLFDWRU�V��IRU�JUDGHV�������
���(YDOXDWH�DQG�GHWHUPLQH�DSSURSULDWH�SODWIRUPV�DQG�GLJLWDO�WRROV�WR�FUHDWH�RU�VKDUH�
GLJLWDO�FRQWHQW�ZLWK�DQ�DXWKHQWLF�DXGLHQFH�IRU�D�GHVLUHG�SXUSRVH��

/HDUQLQJ�3ULRULW\��
%��&UHDWH�RULJLQDO�ZRUNV�RU�UHVSRQVLEO\�UHSXUSRVH�DQG�RU�UHPL[�GLJLWDO�UHVRXUFHV�LQWR�QHZ�
FUHDWLRQV��

�
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,�QGLFDWRU�V��IRU�JUDGHV�������
���&UHDWH�ZRUN�IRU�DQ�DXWKHQWLF�DXGLHQFH�DQG�GHVLUHG�SXUSRVH�WKDW�UHIOHFWV�D�
UHVSRQVLEOH�UHSXUSRVLQJ�RI�GLJLWDO�PHGLD�RU�UHVRXUFHV��

/HDUQLQJ�3ULRULW\��
&��&RPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�HIIHFWLYHO\�E\�FUHDWLQJ�RU�XVLQJ�D�YDULHW\�RI�GLJLWDO�
REMHFWV�VXFK�DV�YLVXDOL]DWLRQV��PRGHOV�RU�VLPXODWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���$QDO\]H�DQG�FRPPXQLFDWH�FRPSOH[�LGHDV��GDWD��RU�VROXWLRQV�WR�DQ�DXWKHQWLF�
DXGLHQFH�IRU�D�GHVLUHG�SXUSRVH�XVLQJ�GLJLWDO�WRROV��

6WDQGDUG��
&&���3XEOLVK�DQG�SUHVHQW�FRQWHQW�FXVWRPL]HG�IRU�WKHLU�DXGLHQFH�V���SXUSRVH��DQG�WDVN��

/HDUQLQJ�3ULRULW\��
$��3XEOLVK�DQG�SUHVHQW�FRQWHQW�WKDW�FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP�IRU�WKHLU�LQWHQGHG�
DXGLHQFHV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���3UHVHQW�DQ�LGHD�RU�FUHDWLYH�ZRUN�WKDW�H[SUHVVHV�LGHDV�RU�FRQWHQW�WKDW�LV�SXEOLVKHG�
IRU�D�UDQJH�RI�DXWKHQWLF�DXGLHQFHV�RXWVLGH�RI�WKH�FODVVURRP��

�
�
�

&RQFHSW���*OREDO�&ROODERUDWRU��*&��
&RPSHWHQF\��6WXGHQWV�XVH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�LQVLGH�DQG�RXWVLGH�RI�WKHLU�FODVVURRP��

�

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�EURDGHQ�WKHLU�SHUVSHFWLYHV�DQG�HQULFK�WKHLU�OHDUQLQJ�E\�FROODERUDWLQJ�ZLWK�
RWKHUV�DQG�ZRUNLQJ�HIIHFWLYHO\�LQ�WHDPV�ORFDOO\�DQG�JOREDOO\��

/HDUQLQJ�3ULRULW\��
$��8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�OHDUQHUV�IURP�D�YDULHW\�RI�EDFNJURXQGV�DQG�FXOWXUHV��
HQJDJLQJ�ZLWK�WKHP�LQ�ZD\V�WKDW�EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�OHDUQLQJ��

,�QGLFDWRU�V��IRU�JUDGHV�������
���(YDOXDWH�DQG�XVH�GLJLWDO�FROODERUDWLRQ�WRROV�WR�FRQQHFW�ZLWK�RWKHUV�IURP�D�YDULHW\�RI�
ORFDO�DQG�JOREDO�EDFNJURXQGV�FXOWXUHV�LQ�RUGHU�WR�H[FKDQJH�LGHDV��GHYHORS�DQ�
XQGHUVWDQGLQJ�RI�GLYHUVH�SHUVSHFWLYHV�DQG�HQFRXUDJH�OHDUQLQJ��

/HDUQLQJ�3ULRULW\��
%��&RQWULEXWH�FRQVWUXFWLYHO\�WR�SURMHFW�WHDPV��DVVXPLQJ�YDULRXV�UROHV�DQG�UHVSRQVLELOLWLHV�WR�
ZRUN�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�JRDO��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�GLJLWDO�WRROV�WR�FRQWULEXWH�WR�D�SURMHFW�WHDP��GHWHUPLQH�WKHLU�UROH�DQG�
UHVSRQVLELOLW\�ZLWKLQ�WKH�JURXS�DQG�ZRUN�WRZDUG�D�FRPPRQ�JRDO�RU�D�VROXWLRQ�WR�D�
SUREOHP��

�
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/HDUQLQJ�3ULRULW\��
&��&RQWULEXWH�WR�WKH�H[FKDQJH�RI�LGHDV�ZLWKLQ�DQG�EH\RQG�WKH�OHDUQLQJ�FRPPXQLW\��

,�QGLFDWRU�V��IRU�JUDGHV�������
���6HOHFW�GLJLWDO�WRROV�WR�VKDUH�DQG�H[FKDQJH�LQWHUHVWV��LGHDV�DQG�H[SHULHQFHV�ZLWK�
RWKHUV�IURP�ZLWKLQ�DQG�EH\RQG�WKH�ORFDO�OHDUQLQJ�FRPPXQLW\��

6WDQGDUG��
*&���8VH�GLJLWDO�WRROV�WR�FRQQHFW�ZLWK�D�JOREDO�QHWZRUN�RI�OHDUQHUV�DQG�HQJDJH�ZLWK�LVVXHV�WKDW�LPSDFW�
ORFDO�DQG�JOREDO�FRPPXQLWLHV��

/HDUQLQJ�3ULRULW\��
$��8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV��LQFOXGLQJ�SHHUV��H[SHUWV�RU�FRPPXQLW\�
PHPEHUV��WR�H[DPLQH�LVVXHV�DQG�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV��SHHUV��H[SHUWV��FRPPXQLW\�
PHPEHUV��WR�JDLQ�NQRZOHGJH�DERXW�LVVXHV�WKURXJK�YDULRXV�SHUVSHFWLYHV�DQG�RSLQLRQV�
DQG�WR�ILQG�VROXWLRQV�IRU�VRFLDO�FKDQJH��

/HDUQLQJ�3ULRULW\��
%��([SORUH�ORFDO�DQG�JOREDO�LVVXHV�DQG�XVH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�RWKHUV�WR�
LQYHVWLJDWH�VROXWLRQV��

,�QGLFDWRU�V��IRU�JUDGHV�������
���([SORUH�DQG�DQDO\]H�ORFDO�DQG�JOREDO�LVVXHV�DQG�XVH�FROODERUDWLYH�GLJLWDO�WRROV�WR�
LQYHVWLJDWH��GHYHORS�D�SODQ�DQG�UHFRPPHQG�VROXWLRQV��

�
�
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5HIHUHQFHV�
�
,QWHUQDWLRQDO�6RFLHW\�IRU�7HFKQRORJ\�LQ�(GXFDWLRQ����������,67(�VWDQGDUGV�IRU�VWXGHQWV��

5HWULHYHG�IURP��KWWSV���ZZZ�LVWH�RUJ�VWDQGDUGV�IRU�VWXGHQWV��
�
.HQWXFN\�'HSDUWPHQW�RI�(GXFDWLRQ�����������.HQWXFN\�$FDGHPLF�6WDQGDUGV�7HFKQRORJ\���

5HWULHYHG�IURP�
KWWSV���HGXFDWLRQ�N\�JRY�FXUULFXOXP�VWDQGDUGV�N\DFDGVWDQG�'RFXPHQWV�.HQWXFN\B$FDGH
PLFB6WDQGDUGVB7HFKQRORJ\�SGI��

�
2IILFH�RI�(GXFDWLRQDO�7HFKQRORJ\�����������5HLPDJLQLQJ�WKH�UROH�RI�WHFKQRORJ\�LQ�HGXFDWLRQ��

1DWLRQDO�(GXFDWLRQ�7HFKQRORJ\�3ODQ�8SGDWH���86�'HSDUWPHQW�RI�(GXFDWLRQ��5HWULHYHG�
IURP��KWWS���WHFK�HG�JRY�QHWS���

�
:LVFRQVLQ�'HSDUWPHQW�RI�3XEOLF�,QVWUXFWLRQ����������:LVFRQVLQ�6WDQGDUGV�IRU�,QIRUPDWLRQ�DQG�

7HFKQRORJ\�/LWHUDF\��5HWULHYHG�IURP��KWWSV���GSL�ZL�JRY�LPW�LW�OLWHUDF\�VWDQGDUGV� �
�
�

� �

�
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�

$SSHQGL[�$��&RQQHFWLRQ�WR�*UDGXDWLRQ�
�

7HFKQRORJ\�&RQQHFWHG�*UDG�5HTXLUHPHQW� �
�����.$5��������

�
2Q�$SULO����������.HQWXFN\
V�QHZ�PLQLPXP�KLJK�VFKRRO�JUDGXDWLRQ�UHTXLUHPHQWV�EHFDPH�ODZ��
����.$5������ ���7KH�FKDQJHV�DGG��JUDGXDWLRQ�SUHUHTXLVLWHV��DQG��JUDGXDWLRQ�TXDOLILHUV��WR�
HQVXUH�VWXGHQWV�KDYH�EDVLF�PDWK�DQG�UHDGLQJ�VNLOOV��DV�ZHOO�DV�H[SHULHQFHV�WKDW�FDQ�KHOS�WKHP�
EH�SUHSDUHG�WR�HQWHU�FROOHJH�RU�WKH�ZRUNIRUFH���2QH�RI�WKH�UHTXLUHPHQWV�LV�FHQWHUHG�RQ�D�
VWXGHQWV¶�GHPRQVWUDWHG�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\�SULRU�WR�JUDGXDWLQJ�� �
�
.H\�3RLQWV��

Ɣ 7KH�.$6�IRU�7HFKQRORJ\�DVVLVWV�LQ�GHILQLQJ�FRPSHWHQFLHV�� �
Ɣ .<�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\��L�H��7HFKQRORJ\�6WDQGDUGV��DUH�UHTXLUHG�IRU�

$//�VWXGHQWV��YLD�PLQ��*UDG�UHTXLUHPHQWV���SHU�����.$5���������:KHUHDV�&6�6WDQGDUGV�
DUH�HOHFWLYH��

Ɣ 7HFKQRORJ\�6WDQGDUGV�DUH�YHU\�EURDG���:KHUHDV�&6�6WDQGDUGV�DUH�WDUJHWHG�DQG�YHU\�
VSHFLILF�� �

Ɣ 0RGHUQ�7HFKQRORJ\�VWDQGDUGV�KDYH�D�FRPSOHWHO\�GLIIHUHQW�IRFXV�WKDQ�HDUO\�WHFKQRORJ\�
VWDQGDUGV��1HZ�7HFKQRORJ\�6WDQGDUGV�KDYH�PRGHUQL]HG�KRZ�ZH�WKLQN�DERXW�WKHVH�VNLOOV�
DQG�KDYH�HYROYHG�RYHU�WLPH���

Ɣ 2XU�5HJXODWLRQ�PRGHUQL]DWLRQ�QHHGV�WR�UHIOHFW�WKLV�HYROXWLRQ��
�

�

�
�
�
�
5HTXLUHPHQW����'HPRQVWUDWHG�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\�����WKLV�ZDV�:$6�
SURJUHVVLYH�DW�WKH�WLPH�LW�ZDV�ILUVW�LQLWLDWHG���DQG�VWLOO�LV���+RZHYHU��ZH�QHHG�WR�FOHDUO\�DUWLFXODWH�
PRGHUQ�GHILQLWLRQV�RI�³GHPRQVWUDWH�´��
��
�
*XLGDQFH���6XFFHVVIXOO\�GHPRQVWUDWH�SHUIRUPDQFH�EDVHG�FRPSHWHQF\��LQ�WUDQVIRUPDWLYH�
OHDUQLQJ�ZLWK ���WHFKQRORJ\�DV�GHILQHG�E\�WKH��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�7HFKQRORJ\����,Q�

�
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RUGHU�WR�DZDUG�VXFFHVVIXO�SHUIRUPDQFH�EDVHG�FRPSHWHQFLHV��GLVWULFWV��DQG�VFKRROV��PXVW�
HVWDEOLVK�D�SROLF\�IRU�VWXGHQW�GHPRQVWUDWLRQ�LQ�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\�
WKDW��

Ɣ SURYLGHV�SURFHGXUHV�IRU�GHYHORSLQJ�VXFFHVVIXO�GHPRQVWUDWLRQV�RI�SHUIRUPDQFH�EDVHG�
WHFKQRORJ\�FRPSHWHQF\�DZDUGV�

Ɣ LGHQWLILHV�VXFFHVVIXO�SHUIRUPDQFH�GHVFULSWRUV�DQG�RU�GHPRQVWUDWLRQV�RI�WUDQVIRUPDWLYH�
OHDUQLQJ�ZLWK�WHFKQRORJ\�

Ɣ HVWDEOLVKHV�HYDOXDWLRQ�DQG�UHSRUWLQJ�SURFHGXUHV� �
Ɣ DGGUHVVHV�FRQWHQW�VWDQGDUGV�DV�DGGUHVVHG�LQ��.HQWXFN\�$FDGHPLF�6WDQGDUGV�IRU�

7HFKQRORJ\�
Ɣ LGHQWLILHV�WKH�H[WHQW��LI�DW�DOO��WR�ZKLFK�LQWHJUDWLRQ�RI�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�

WHFKQRORJ\�LV�HPEHGGHG�LQ�RWKHU�FRQWHQW�DUHD�FRPSHWHQF\�GHPRQVWUDWLRQV��
Ɣ DOORZV�VWXGHQWV�WR�GHPRQVWUDWH�FRPSHWHQF\�DQG�HDUQ�FUHGLW�IRU�OHDUQLQJ�DFTXLUHG�RXWVLGH�

RI�VFKRRO�RU�LQ�SULRU�OHDUQLQJ�H[SHULHQFHV�
Ɣ DOORZV�VWXGHQWV�WR�SXUVXH�ZRUN�EDVHG�OHDUQLQJ�H[SHULHQFHV�WKURXJK�LQWHUQVKLSV��

H[WHUQVKLSV��DSSUHQWLFHVKLSV��FRRSHUDWLYH�OHDUQLQJ�H[SHULHQFHV�DQG�RWKHU�OHDUQLQJ�
H[SHULHQFHV�LQ�WKH�VFKRRO�DQG�FRPPXQLW\��

Ɣ DOORZV�IRU�VWXGHQWV�PHHWLQJ�FRPSXWHU�VFLHQFH�VWDQGDUGV�WR�EH�FRQVLGHUHG�DV�VXFFHVVIXO�
LQ�PHHWLQJ�WKH�GHPRQVWUDWLRQ�RI�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\��

3HUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\�PD\�EH�DZDUGHG�IRU�FRXUVHV��FUHGLWV��RU�
SURJUDPV�ZLWK�WKH�IROORZLQJ�FKDUDFWHULVWLFV��

Ɣ WHFKQRORJ\�VWDQGDUGV�EDVHG�VWXGHQW�WHFKQRORJ\�OHDGHUVKLS�SURJUDP�V���ZRUN�EDVHG�
OHDUQLQJ�H[SHULHQFHV�LQFOXGLQJ�LQWHUQVKLS��FRRSHUDWLYH�OHDUQLQJ�H[SHULHQFH��
WHFKQRORJ\�UHODWHG�&7(�SDWKZD\�FRPSOHWLRQ��LQFOXGLQJ�UHOHYDQW�FHUWLILFDWLRQV���
WHFKQRORJ\�UHODWHG�DSSUHQWLFHVKLS��RU�RWKHU�VXSHUYLVHG�OHDUQLQJ�H[SHULHQFHV�LQ�WKH�
VFKRRO�DQG�WKH�FRPPXQLW\�ZKHUH�OHDUQLQJ�ZLWK�WHFKQRORJ\�LV�GHPRQVWUDWHG��

Ɣ WHFKQRORJ\�VWDQGDUGV�EDVHG�SRUWIROLRV��D�FROOHFWLRQ�RI�VKDUHG�VWXGHQW�FUHDWHG�GLJLWDO�
SURGXFWV�WKDW�GHPRQVWUDWH�SHUIRUPDQFH�EDVHG�FRPSHWHQF\�LQ�WHFKQRORJ\�
�WUDQVIRUPDWLYH�OHDUQLQJ�ZLWK�WHFKQRORJ\���LQFOXGLQJ��WK�JUDGH��VHQLRU�\HDU�RU�FDSVWRQH�
SURMHFWV�

Ɣ FRXUVH�ZRUN�DQG�RU�VWUXFWXUHG�FRQWHQW�WKDW�OHDGV�WR�GHPRQVWUDWLRQ�DQG�SHUIRUPDQFH�RI�
OHDUQLQJ�FRPSHWHQFLHV�LQ�WHFKQRORJ\�

ż WHFKQRORJ\�VWDQGDUGV�EDVHG�RQOLQH�RU�RWKHU�WHFKQRORJ\�PHGLDWHG�FRXUVHV�
ż WHFKQRORJ\�VWDQGDUGV�EDVHG�GXDO�FUHGLW�RU�RWKHU�HTXLYDOHQF\�FRXUVHV�
ż WHFKQRORJ\�VWDQGDUGV�EDVHG�UHFRJQL]HG�FHUWLILFDWLRQV�

� �

�
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$SSHQGL[�%��:ULWLQJ�DQG�5HYLHZ�&RPPLWWHHV�
7KH�ZULWLQJ�WHDP��FRPSRVHG�RI�FXUUHQW�WHDFKHUV�DQG�HGXFDWLRQ�SURIHVVLRQDOV��UHSUHVHQWHG�ERWK�
UXUDO�DQG�XUEDQ�VHWWLQJV�±�LQFOXGLQJ�UHSUHVHQWDWLRQ�IURP�ODUJH��PHGLXP�DQG�VPDOO�GLVWULFWV�IURP�
DOO�UHJLRQV�RI�WKH�VWDWH��:KLOH�WKHVH�WHDFKHUV�WDXJKW�D�YDULHW\�RI�FRXUVHV�DQG�JUDGH�OHYHOV�
WKURXJKRXW�WKHLU�FDUHHUV��WKH�VHOHFWHG�FRPPLWWHH�PHPEHUV�ZHUH�FXUUHQWO\�WHDFKLQJ�RU�OHDGLQJ�
DUHDV�UHODWHG�WR�WKH�VWDQGDUGV�GHYHORSPHQW�SURFHVV��$GGLWLRQDOO\��WKH�VHOHFWHG�ZULWHUV�VHUYHG�
LQ�PDQ\�UROHV�LQ�WKHLU�VFKRROV��WHFKQRORJ\�FRPPXQLW\�DQG�D�ZLGH�YDULHW\�RI�SURIHVVLRQDO�
RUJDQL]DWLRQV��7R�HQVXUH�ILGHOLW\�WR�WKH�VWDQGDUGV��WKH�ZULWLQJ�FRPPLWWHH�SURYLGHG�IHHGEDFN�DW�
DOO�VWDJHV�RI�WKH�GHYHORSPHQW�SURFHVV��7KH�ZULWLQJ�DQG�UHYLHZ�FRPPLWWHH�PHPEHUV�OLVWHG�
EHORZ�UHSUHVHQWHG�.HQWXFN\¶V�EHVW�DV�HYLGHQFHG�E\�WKHLU�FRXQWOHVV�TXDOLILFDWLRQV��
�

:ULWLQJ�7HDP�0HPEHUV�
7HUUL�6WLFH��*UHHQ�5LYHU�5HJLRQDO�(GXFDWLRQ�&RRSHUDWLYH�

'LDQQD�:ROI��%RZOLQJ�*UHHQ�,QGHSHQGHQW�6FKRROV�
%HQMDPLQ�7KRPSVRQ��6FRWW�&RXQW\�6FKRROV�
6WDFH\�6SHDUV��*UHHQXS�&RXQW\�6FKRROV�
$PDQGD�%DOO��-DFNVRQ�&RXQW\�6FKRROV�
$VKOH\�-XGG��-DFNVRQ�&RXQW\�6FKRROV�
/LVD�6DO\HU��-RKQVRQ�&RXQW\�6FKRROV�

-HDQQLH�-XVWLFH��0RUHKHDG�6WDWH�8QLYHUVLW\�
%REEL�%UXPILHOG��*UHHQXS�&RXQW\�6FKRROV�

-HQQLIHU�(PEHUWRQ��6LPSVRQ�&RXQW\�6FKRROV�
6DUDK�$QWOH��$GDLU�&RXQW\�6FKRROV�

6WHOOD�3ROODUG��)UDQNOLQ�&RXQW\�6FKRROV�
$GULHQQH�&XVWHU��*UDYHV�&RXQW\�6FKRROV�

-HQQLIHU�*UHDP��0D\ILHOG�,QGHSHQGHQW�6FKRROV�
'DQQD�3HDUVDOO��:DVKLQJWRQ�&RXQW\�6FKRROV�

$PRV�+DOO��-HIIHUVRQ�&RXQW\�6FKRROV�
:KLWQH\�<RUN��0XUUD\�,QGHSHQGHQW�6FKRROV�

+HLGL�1HOWQHU��)RUW�7KRPDV�,QGHSHQGHQW�6FKRROV�
%UDQGRQ�%ODFNEXUQ��3LNHYLOOH�,QGHSHQGHQW�6FKRROV�

6WHSKDQLH�+HQGULWK��0XUUD\�6WDWH�8QLYHUVLW\�
-RH�%HHUV��-HVVDPLQH�&RXQW\�6FKRROV�

�
�

2YHUVLJKW�DQG�)HHGEDFN�7HDP�0HPEHUV�
6WHSKDQLH�<RXQJHU��3LNH�&RXQW\�6FKRROV�
6KHUUL�0HLHU��2OGKDP�&RXQW\�6FKRROV�

'HH�'HH�:HEE��*UD\VRQ�&RXQW\�6FKRROV�
6WHYH�6ZDQ��8QLYHUVLW\�RI�/RXLVYLOOH�

�
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6HDQ�-DFNVRQ��0DVRQ�&RXQW\�6FKRROV�
0HFKHOOH�*DWWLV��*UDYHV�&RXQW\�6FKRROV�

0DUVKDOO�-HQNLQV��0RUHKHDG�6WDWH�8QLYHUVLW\�
.HYLQ�0D\OHEHQ��&DPSEHOO�&RXQW\�6FKRROV�

*HUU\�6ZDQ��8QLYHUVLW\�RI�.HQWXFN\�
0DWWKHZ�&RQVWDQW��2ZHQVERUR�,QGHSHQGHQW�6FKRROV�

�
�
�

� �

�
� '5$)7���-XQH������_̵�3DJH��� �



�

$SSHQGL[�&��6WDQGDUGV�3URJUHVVLRQ�&KDUW�
�
�

�
� '5$)7���-XQH������_̵�3DJH��� �



.HQWXFN\�$FDGHPLF�6WDQGDUGV��.$6��IRU�7HFKQRORJ\�

3HUIRUPDQFH�,QGLFDWRU�3URJUHVVLRQ�&KDUW

&RQFHSW�DQG�
&RPSHWHQF\ 6WDQGDUG

/HDUQLQJ�
3ULRULW\

6WDQGDUG�
,GHQWLILHU

*UDGHV�.����3��������������������������������������������������������������������
%\�WKH�HQG�RI�*UDGH����
VWXGHQWV�ZLOO�EH�DEOH�WR���

*UDGHV�������,����������������������������������������������������������������������
%\�WKH�HQG�RI�*UDGH����
VWXGHQWV�ZLOO�EH�DEOH�WR���

*UDGHV������0�����������������������������������������������������������������������
%\�WKH�HQG�RI�*UDGH����
VWXGHQWV�ZLOO�EH�DEOH�WR���

*UDGHV�������+����������������������������������������������������������������������
%\�WKH�HQG�RI�*UDGH�����
VWXGHQWV�ZLOO�EH�DEOH�WR���
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
/HYHUDJH�

WHFKQRORJ\�WR�
WDNH�DQ�DFWLYH�

UROH�LQ�
FKRRVLQJ��

DFKLHYLQJ�DQG�
GHPRQVWUDWLQJ�
FRPSHWHQF\�LQ�
WKHLU�OHDUQLQJ�
JRDOV��LQIRUPHG�
E\�WKH�OHDUQLQJ�

VFLHQFHV�

$��$UWLFXODWH�
DQG�VHW�
SHUVRQDO�

OHDUQLQJ�JRDOV��
GHYHORS�
VWUDWHJLHV�
OHYHUDJLQJ�

WHFKQRORJ\�WR�
DFKLHYH�WKHP�
DQG�UHIOHFW�RQ�
WKH�OHDUQLQJ�
SURFHVV�LWVHOI�
WR�LPSURYH�
OHDUQLQJ�
RXWFRPHV�

(/��$��

6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�XVH�GLJLWDO�
WRROV�WR�DFKLHYH�WKRVH�JRDOV��ZLWK�JXLGDQFH�
DQG�VXSSRUW��H[���LQFUHDVH�UHDGLQJ�IOXHQF\�
E\�UHFRUGLQJ�DQG�UHIOHFWLQJ�XSRQ�VWXGHQW�
UHDGLQJ��

6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�VHOI�VHOHFW�
GLJLWDO�WRROV�WR�VXSSRUW�DFFRPSOLVKLQJ�WKH�
JRDOV�

6HW�SHUVRQDO�OHDUQLQJ�JRDOV�DQG�VHOHFW�DQG�
PDQDJH�GLJLWDO�WRROV�WKDW�ZLOO�EHVW�VXSSRUW�
LQGLYLGXDOL]HG�OHDUQLQJ��H[���XVH�
FROODERUDWLYH�GRFXPHQWV�WR�UHYLVH�DQG�
UHIOHFW�RQ�WKH�ZULWLQJ�SURFHVV��

6HW�DQG�DUWLFXODWH�SHUVRQDO�OHDUQLQJ�JRDOV�
DQG�GHYHORS�VWUDWHJLHV�OHYHUDJLQJ�GLJLWDO�
WRROV�WR�DFKLHYH�WKRVH�JRDOV�

(/��$��

5HIOHFW�RQ�WKH�OHDUQLQJ�SURFHVV�WR�LPSURYH�
OHDUQLQJ�RYHU�WLPH��ZLWK�JXLGDQFH�DQG�
VXSSRUW��H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�
DQG�UHIOHFWLRQ�ORJ�MRXUQDO��

5HIOHFW�RQ�DQG�UHYLVH�WKH�OHDUQLQJ�SURFHVV�
DV�QHHGHG�WR�LPSURYH�OHDUQLQJ�RYHU�WLPH�
�H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�DQG�
UHIOHFWLRQ�ORJ�MRXUQDO��

5HIOHFW�RQ�VXFFHVVHV��DUHDV�RI�
LPSURYHPHQW��DQG�PDNH�QHFHVVDU\�
UHYLVLRQV�WR�LPSURYH�WKH�OHDUQLQJ�RYHU�WLPH�
�H[���XVLQJ�GLJLWDO�ZULWLQJ�SRUWIROLR�DQG�
UHIOHFWLRQ�ORJ�MRXUQDO��

5HIOHFW�RQ�VXFFHVVHV��DUHDV�RI�
LPSURYHPHQW��DQG�PDNH�QHFHVVDU\�
UHYLVLRQV�WR�LPSURYH�WKH�OHDUQLQJ�RYHU�WLPH�
DQG�DGMXVW�IRU�IXWXUH�OHDUQLQJ�

%��%XLOG�
QHWZRUNV�DQG�
FXVWRPL]H�WKHLU�

OHDUQLQJ�
HQYLURQPHQWV�
LQ�ZD\V�WKDW�
VXSSRUW�WKH�
OHDUQLQJ�
SURFHVV�

(/��%��

3DUWLFLSDWH�LQ�WHDFKHU�OHG�H[SORUDWLRQV�
XWLOL]LQJ�GLJLWDO�WRROV�WR�H[SDQG�OHDUQLQJ�
VSDFHV�EH\RQG�WKH�FODVVURRP��H[���H[SHUW�
YLGHR�FKDQQHOV��YLGHR�FRQIHUHQFLQJ�ZLWK�
SURIHVVLRQDOV��DXWKRUV
�EORJV��

3DUWLFLSDWH�LQ�H[SORUDWLRQV�WKDW�VXSSRUW�
LGHQWLI\LQJ�DQG�EXLOGLQJ�D�QHWZRUN��H[���
H[SHUW�YLGHR�FKDQQHOV��YLGHR�FRQIHUHQFLQJ�
ZLWK�SURIHVVLRQDOV��DXWKRUV
�EORJV��XQLTXH�WR�
RQH
V�RZQ�LQWHUHVWV�QHHGV�WR�VXSSRUW�WKH�
OHDUQLQJ�SURFHVV�

&ROODERUDWH�ZLWK�D�QHWZRUN�RI�VHOI�VHOHFWHG�
JOREDO�SDUWQHUV��H[���VWXGHQWV��WHDFKHUV��
SURIHVVLRQDOV��DQG�WKH�JOREDO�FRPPXQLW\��WR�
FXVWRPL]H�DQG�VXSSRUW�WKH�LQGLYLGXDO�
OHDUQLQJ�SURFHVV��

�,QLWLDWH�FROODERUDWLRQ�ZLWK�D�QHWZRUN�RI�
JOREDO�SDUWQHUV��H[���VWXGHQWV��WHDFKHUV��
SURIHVVLRQDOV��RU�WKH�JOREDO�FRPPXQLW\��WR�
VXSSRUW�DQG�HQKDQFH�WKH�OHDUQLQJ�SURFHVV�

&��8VH�
WHFKQRORJ\�WR�
VHHN�IHHGEDFN�
WKDW�LQIRUPV�
DQG�LPSURYHV�
WKHLU�SUDFWLFH�

DQG�WR�
GHPRQVWUDWH�

WKHLU�OHDUQLQJ�LQ�
D�YDULHW\�RI�

ZD\V�

(/��&��

5HFRJQL]H�DQG�XVH�WHFKQRORJ\�WR�VHHN�
IHHGEDFN�DV�D�YDOXHG�FRPSRQHQW�RI�WKH�
OHDUQLQJ�SURFHVV�

6HHN�IHHGEDFN�WKDW�LQIRUPV�DQG�LPSURYHV�
OHDUQLQJ��H[���6WXGHQWV�VHHN�IHHGEDFN�IURP�
WHDFKHUV�DQG�SHHUV�GXULQJ�WKH�GLJLWDO�ZULWLQJ�
SURFHVV��

6HHN�IHHGEDFN�IURP�DQ�DXWKHQWLF�DXGLHQFH�
DQG�IURP�IHDWXUHV�HPEHGGHG�LQ�GLJLWDO�WRROV�
�H[���VKDUH�GRFXPHQWV�ZLWK�WHDFKHUV�DQG�
SHHUV�DVNLQJ�IRU�IHHGEDFN�RQ�ZULWLQJ��

6HHN�IHHGEDFN�LQGHSHQGHQWO\�WKURXJK�WKH�
XVH�RI�WHFKQRORJ\��H[���XVH�YLGHR�FKDW�WR�
VKDUH�DQG�UHIOHFW�XSRQ�D�OHDUQLQJ�SURFHVV�
RU�SURGXFW���

(/��&��

8VH�IHHGEDFN�WR�LPSURYH�WKH�GHPRQVWUDWLRQ�
RI�OHDUQLQJ��H[���VWXGHQW�XVHV�LQWHUDFWLYH�
VRIWZDUH�ZLWK�LPPHGLDWH�IHHGEDFN�WR�JXLGH�
WKHLU�SHUIRUPDQFH��

8VH�IHHGEDFN�WR�LPSURYH�SURGXFWV�WKDW�
GHPRQVWUDWH�OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

8VH�IHHGEDFN�WR�DQDO\]H�GDWD�DQG�PDNH�
OHDUQLQJ�DGMXVWPHQWV�EDVHG�RQ�WKH�
IHHGEDFN�

8VH�IHHGEDFN�WR�HIIHFWLYHO\�GHPRQVWUDWH�
OHDUQLQJ�LQ�D�YDULHW\�RI�ZD\V��

'��
8QGHUVWDQGLQJ�

WKH�
IXQGDPHQWDO�
FRQFHSWV�RI�
KRZ�WR�XVH�
WHFKQRORJ\�
�WHFKQRORJ\�
RSHUDWLRQV��

(/��'��

([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV�DQG�
GLVFRYHU�KRZ�WKH\�ZRUN�EDVHG�RQ�
IXQGDPHQWDO�FRQFHSWV�RI�WHFKQRORJ\�
RSHUDWLRQV��H[���D�VWXGHQW�OHDUQV�KRZ�WR�
WXUQ�WKH�DXGLR�XS�GRZQ��KRZ�WR�RSHQ��VDYH��
FORVH�ILOHV��

([SORUH�DQG�VHOHFW�GLJLWDO�WRROV�WKDW�VXSSRUW�
OHDUQLQJ�LQ�GLIIHUHQW�FRQWH[WV��H[���D�VWXGHQW�
FKRRVHV�D�WRRO�WR�FROOHFW�GDWD�DQG�WKHQ�
FUHDWHV�D�JUDSKLFDO�GLVSOD\�RI�WKH�GDWD�
XVLQJ�D�GLJLWDO�WRRO�RI�WKHLU�FKRLFH��

8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI�
WHFKQRORJ\�WRROV�WR�FRQVLGHU�KRZ�WR�XVH�
WHFKQRORJ\�WR��SURPRWH�FUHDWLYLW\��
FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO�
WKLQNLQJ��

8QGHUVWDQG�WKH�IXQGDPHQWDO�XVH�RI�
WHFKQRORJ\�WRROV�WR�HPEUDFH�FUHDWLYLW\��
FRPPXQLFDWLRQ��FROODERUDWLRQ��DQG�FULWLFDO�
WKLQNLQJ��

(/��'��

7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI�
WHFKQRORJ\�RSHUDWLRQV�LQ�PXOWLSOH�FRQWH[WV��
ZLWK�JXLGDQFH�DQG�VXSSRUW��H[���$�VWXGHQW�
KDV�OHDUQHG�WR�XVH�D�VPDUWSKRQH��DQG�WKH\�
XVH�ZKDW�WKH\�NQRZ�DERXW�VPDUWSKRQHV�WR�
XVH�D�GLIIHUHQW�GHYLFH����

7UDQVIHU�FRQFHSWXDO�NQRZOHGJH�RI�
WHFKQRORJ\�RSHUDWLRQV�WR�PXOWLSOH�FRQWH[WV�����

&KRRVH�DQG�WURXEOHVKRRW�WHFKQRORJ\�WRROV�
WR�VXLW�SXUSRVH�

&KRRVH�DQG�HIIHFWLYHO\�WURXEOHVKRRW�
WHFKQRORJ\�WRROV�WR�VXLW�SXUSRVH��

(/��'��
7UDQVIHU�NQRZOHGJH�RI�IXQGDPHQWDO�
FRQFHSWV�RI�WHFKQRORJ\�RSHUDWLRQV�WR�
WURXEOHVKRRW�EDVLF�WHFKQRORJ\�RSHUDWLRQV�

7UDQVIHU�WKH�NQRZOHGJH�RI�H[LVWLQJ�
WHFKQRORJ\�WR�H[SORUH�QHZ�WHFKQRORJLHV�

7UDQVIHU�DQG�H[WHQG�WKH�NQRZOHGJH�RI�
H[LVWLQJ�WHFKQRORJ\�WR�H[SORUH�QHZ�
WHFKQRORJLHV�

���
$SSOLFDWLRQ��
$SSO\�WKH�

IXQGDPHQWDO�
FRQFHSWV�RI�
WHFKQRORJ\�

RSHUDWLRQV�DQG�
GHPRQVWUDWH�
WKH�DELOLW\�WR�
FKRRVH��XVH��

DQG�RU�
WURXEOHVKRRW�
FXUUHQW�

WHFKQRORJLHV�

$��
'HPRQVWUDWH�
OHDUQLQJ�ZLWK�
WKH�XVH�RI�
WHFKQRORJ\�

(/��$��
8VH�DJH�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR�
SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ�

,GHQWLI\�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�
SURGXFH�DQG�SXEOLVK�LQIRUPDWLRQ�IRU�DQ�
LGHQWLILHG�WDUJHW�DXGLHQFH�

(YDOXDWH�HIIHFWLYHQHVV�RI�GLIIHUHQW�GLJLWDO�
WRROV�WR�FRPPXQLFDWH�LQIRUPDWLRQ�ZLWK�
PXOWLSOH�DXGLHQFHV�

6HOHFW�DSSURSULDWH�GLJLWDO�UHVRXUFHV�WR�
GHYHORS��LPSOHPHQW�DQG�RU�HYDOXDWH�
FRPPXQLFDWLRQ�ZLWK�DQ�DXWKHQWLF�DXGLHQFH�

(/��$��

'HPRQVWUDWH�EDVLF�DELOLW\�WR�FRPPXQLFDWH�D�
PHVVDJH�ZLWK�GLJLWDO�LQSXW�VWUDWHJLHV��H[���
W\SLQJ�NH\ERDUGLQJ��YRLFH�WR�WH[W��YLGHR�RU�

DXGLR��LPDJHV��

'HPRQVWUDWH�HIILFLHQW�DELOLW\�WR�
FRPPXQLFDWH�D�PHVVDJH�ZLWK�GLJLWDO�LQSXW�
VWUDWHJLHV��H[���W\SLQJ�NH\ERDUGLQJ��YRLFH�WR�
WH[W��YLGHR�RU�DXGLR��

%��$SSO\�
IXQFWLRQV�DQG�
FRQFHSWV�RI�
WHFKQRORJ\�
RSHUDWLRQV��
GHPRQVWUDWH�
WKH�DELOLW\�WR�
FKRRVH��XVH�

DQG�
WURXEOHVKRRW�
FXUUHQW�

WHFKQRORJLHV�

(/��%�� &KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WDVN�DQG�
SXUSRVH��ZLWK�JXLGDQFH�DQG�VXSSRUW�

&KRRVH�WHFKQRORJ\�DSSURSULDWH�WR�WKHLU�WDVN�
DQG�SXUSRVH�

&KRRVH�IXQFWLRQV�DQG�RSHUDWLRQV�
DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH�

&KRRVH�HIILFLHQW�IXQFWLRQV�DQG�FRQFHSWV�
DSSURSULDWH�WR�WKHLU�WDVN�DQG�SXUSRVH�

(/��%��

$SSO\�DQ�XQGHUVWDQGLQJ�RI�GHYLFHV�WR�
WURXEOHVKRRW�FXUUHQW�WHFKQRORJ\�DQG�DGMXVW�
IRU�IXWXUH�HYHQWV�

&��7UDQVIHU�
NQRZOHGJH�WR�
HPHUJLQJ�
WHFKQRORJ\�

(/��&��

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�
WHFKQRORJ\�WR�WKH�VXEVWLWXWLRQ�EDVHG�XVH�RI�
QHZ�WHFKQRORJLHV��

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�
WHFKQRORJ\�WR�WKH�DXJPHQWDWLYH�XVH�RI�QHZ�
WHFKQRORJLHV��

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�
WHFKQRORJ\�WR�WKH�PRGLILFDWLRQ�EDVHG�XVH�RI�
QHZ�WHFKQRORJLHV��

$SSO\�DQG�DGDSW�NQRZOHGJH�RI�H[LVWLQJ�
WHFKQRORJ\�WR�WKH�LQQRYDWLYH�UHGHILQLWLRQ�
EDVHG�XVH�RI�QHZ�WHFKQRORJLHV�
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���7OMPP���
'SRGITX�

(IZIPSTQIRX�
6IGSKRM^I�XLI�

VMKLXW��
VIWTSRWMFMPMXMIW�

ERH�
STTSVXYRMXMIW�

SJ�PMZMRK��
PIEVRMRK�ERH�
[SVOMRK�MR�ER�
MRXIVGSRRIGXIH�
HMKMXEP�[SVPH��
EGX�ERH�QSHIP�
MR�[E]W�XLEX�
EVI�WEJI��PIKEP�
ERH�IXLMGEP�

%��'YPXMZEXI�
ERH�QEREKI�
]SYV�HMKMXEP�
MHIRXMX]�ERH�

VITYXEXMSR��ERH�
FI�E[EVI�SJ�XLI�
TIVQERIRGI�SJ�
]SYV�EGXMSRW�MR�
XLI�HMKMXEP�
[SVPH�

'&��$��

8QGHUVWDQG�ZKDW�LW�PHDQV�WR�EH�D�SRVLWLYH�
LQIOXHQFH�RIIOLQH�DQG�KRZ�WKDW�FRXOG�UHODWH�
WR�EHLQJ�SRVLWLYH�RQOLQH�

0RGHO�SRVLWLYH�EHKDYLRUV�LQ�RQOLQH�
FRPPXQLFDWLRQV�DW�VFKRRO�DQG�XQGHUVWDQG�
KRZ�WR�DSSO\�WKRVH�EHKDYLRUV�WR�RQOLQH�
DFWLYLWLHV�RXWVLGH�RI�VFKRRO�

5HFRJQL]H�EHKDYLRUV��KDELWV��DQG�DFWLRQV�
WKDW�FUHDWH��PDLQWDLQ��DQG�LQIOXHQFH�ERWK�
SRVLWLYH�DQG�QHJDWLYH�GLJLWDO�LGHQWLWLHV��
UHSXWDWLRQV��DQG�IRRWSULQWV�LQ�WKH�GLJLWDO�
ZRUOG��

$FWLYHO\�GHYHORS�DQG�PDLQWDLQ�D�SRVLWLYH��
DXWKHQWLF�GLJLWDO�LGHQWLW\�DQG�SUHVHQFH�

'&��$��

6KRZ�DZDUHQHVV�WKDW�ZKHQ�VRPHWKLQJ�LV�
SXW�RQ�WKH�LQWHUQHW��ZHEVLWHV��VRFLDO�PHGLD��
DSSV��LW�FDQ�OHDYH�D�WUDLO�RQOLQH��GLJLWDO�
IRRWSULQW��

6KRZ�DZDUHQHVV�DQG�XQGHUVWDQG�WKH\�DUH�
FUHDWLQJ�D�GLJLWDO�IRRWSULQW��DQG�FDQ�LGHQWLI\�
SRVLWLYH�DQG�QHJDWLYH�RQOLQH�DFWLYLW\�

%XLOG�DZDUHQHVV�RI�SXEOLF�DQG�SHUPDQHQW�
QDWXUH�RI�RQOLQH�DFWLRQV�DQG�WKH�SRVVLEOH�
SUHVHQW�DQG�IXWXUH�FRQVHTXHQFHV�LQ�
SHUVRQDO��DFDGHPLF��DQG�SURIHVVLRQDO�OLYHV�

&RPSUHKHQG�WKH�SHUPDQHQFH�RI�DFWLRQV�LQ�
WKH�GLJLWDO�ZRUOG�DQG�WKHLU�SRWHQWLDO�YLVLELOLW\�
WR�IXWXUH�HPSOR\HUV��FROOHDJXHV�DQG�VRFLDO�
UHODWLRQV�

&��)RKEKI�MR�
TSWMXMZI��WEJI��
PIKEP�ERH�
IXLMGEP�

FILEZMSV�[LIR�
YWMRK�

XIGLRSPSK]��
MRGPYHMRK�WSGMEP�
MRXIVEGXMSRW�

SRPMRI�SV�[LIR�
YWMRK�

RIX[SVOIH�
HIZMGIW�

'&��%��

&KRRVH�DSSURSULDWH�ZHEVLWHV��DQG�
XQGHUVWDQG�WR�VHHN�KHOS�IURP�D�WUXVWHG�
DGXOW�ZKHQ�IDFHG�ZLWK�SUREOHPV�RQOLQH�
UHODWHG�WR�VDIHW\�

&ROODERUDWH�RQOLQH�ZLWK�SHHUV�DQG�
HGXFDWRUV�LQ�D�SRVLWLYH�PDQQHU��DQG�EHJLQ�
WR�UHFRJQL]H�RQOLQH�EHKDYLRUV�FDQ�KDYH�
SRVLWLYH�RU�QHJDWLYH�FRQVHTXHQFHV�

5HFRJQL]H�DQG�GHPRQVWUDWH�UHVSRQVLEOH�
EHKDYLRUV�WKDW�DUH�VDIH��HWKLFDO��DQG�OHJDO�
DFURVV�D�YDULHW\�RI�GHYLFHV��SODWIRUPV��DQG�
VHWWLQJV�ZKLOH�FRQVLGHULQJ�SRVVLEOH�
FRQVHTXHQFHV�IRU�WKHPVHOYHV�DQG�RU�
RWKHUV�����

0DNH�UHVSRQVLEOH�GHFLVLRQV�EDVHG�RQ�
HWKLFDO�VWDQGDUGV��SRVLWLYH�VRFLDO�EHKDYLRU�
DQG�WKH�VDIHW\�RI�RQHVHOI�DQG�RWKHUV�ZKHQ�
LQWHUDFWLQJ�DQG�FROODERUDWLQJ�LQ�D�GLJLWDO�
ZRUOG�

'&��%��

8QGHUVWDQG�WKDW�ZKDW�LV�RQOLQH�KDV�SRVLWLYH�
DQG�QHJDWLYH�FRQVHTXHQFHV��DQG�UHODWH�WKH�
XQGHUVWDQGLQJ�WR�EHKDYLRUV�RIIOLQH�

8QGHUVWDQG�WKDW�GHFLVLRQV�DQG�EHKDYLRUV�
RQOLQH�FDQ�DIIHFW�RWKHUV�LQ�ERWK�QHJDWLYH�
DQG�SRVLWLYH�DQG�KXUWIXO�DQG�KHOSIXO�ZD\V�

8QGHUVWDQG�KRZ�WR�EH�UHVSHFWIXO�WR�RWKHUV�
RQOLQH�ZKLOH�LQWHUDFWLQJ��FRPPXQLFDWLQJ��
DQG�FROODERUDWLQJ�DQG�NQRZ�VWUDWHJLHV�LQ�
RUGHU�WR�DYRLG�DQG�RU�FRPEDW�F\EHUEXOO\LQJ�

8QGHUVWDQG�WKH�PHQWDO�DQG�OHJDO�
UDPLILFDWLRQV�RI�F\EHU�EXOO\LQJ�DQG�
KDUDVVPHQW��HPSOR\�VWUDWHJLHV�WR�DYRLG�
DQG�RU�FRPEDW�F\EHUEXOO\LQJ�DQG�
KDUDVVPHQW�

'��1EREKI�
XLIMV�TIVWSREP�

HEXE�XS�
QEMRXEMR�HMKMXEP�
TVMZEG]�ERH�
WIGYVMX]�ERH�
EVI�E[EVI�SJ�

HEXE�GSPPIGXMSR�
XIGLRSPSK]�
YWIH�XS�XVEGO�

XLIMV�REZMKEXMSR�
SRPMRI�

'&��&��

8QGHUVWDQG�XVHUQDPHV�DQG�SDVVZRUGV��
DQG�XQGHUVWDQG�ZK\�WKHVH�DUH�QRW�VKDUHG�
ZLWK�RWKHUV�

&UHDWH�DQG�NQRZ�XVHUQDPHV�DQG�
SDVVZRUGV��DQG�XQGHUVWDQG�ZK\�WKHVH�DQG�
RWKHU�SHUVRQDO�LQIRUPDWLRQ�DUH�QRW�VKDUHG�
ZLWK�RWKHUV�RQOLQH�DQG�RIIOLQH�

'LVWLQJXLVK�EHWZHHQ�LQIRUPDWLRQ�WKDW�LV�
SXEOLF�DQG�SHUVRQDO�SULYDWH�DQG�GHYHORS�
DQG�XWLOL]H�VWUDWHJLHV�WR�VHFXUH�DQG�SURWHFW�
SHUVRQDO�SULYDWH�GDWD�DQG�XVHU�DFFRXQWV�

7KLQN�FULWLFDOO\�DERXW�WKH�LQIRUPDWLRQ�VKDUHG�
LQ�DQ�RQOLQH�HQYLURQPHQW�LQ�RUGHU�WR�NHHS�
VHQVLWLYH�SHUVRQDO�LQIRUPDWLRQ�VDIH�DQG�
VHFXUH�
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���7OMPP���
'SRGITX�

(IZIPSTQIRX�
6IGSKRM^I�XLI�

VMKLXW��
VIWTSRWMFMPMXMIW�

ERH�
STTSVXYRMXMIW�

SJ�PMZMRK��
PIEVRMRK�ERH�
[SVOMRK�MR�ER�
MRXIVGSRRIGXIH�
HMKMXEP�[SVPH��
EGX�ERH�QSHIP�
MR�[E]W�XLEX�
EVI�WEJI��PIKEP�
ERH�IXLMGEP�

'��1EREKI�
XLIMV�TIVWSREP�

HEXE�XS�
QEMRXEMR�HMKMXEP�
TVMZEG]�ERH�
WIGYVMX]�ERH�
EVI�E[EVI�SJ�

HEXE�GSPPIGXMSR�
XIGLRSPSK]�
YWIH�XS�XVEGO�

XLIMV�REZMKEXMSR�
SRPMRI�

'&��&��

1DYLJDWH�WR�WUXVWHG�ZHEVLWHV�DQG�NQRZ�KRZ�
WR�VHDUFK�IRU�ZHEVLWHV�LQ�D�VDIH�PDQQHU�
ZLWK�DZDUHQHVV�WKDW�QRW�DOO�ZHEVLWHV�DUH�
VDIH�

6HDUFK�ZHEVLWHV�XQGHUVWDQGLQJ�WKDW�VRPH�
VLWHV�DUH�QRW�VDIH�ZLWKRXW�DGXOW�SHUPLVVLRQ�

8QGHUVWDQG�WKDW�GDWD�FROOHFWLRQ�WHFKQRORJ\�
LV�XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG�
UHFRJQL]H�DQG�DYRLG�RQOLQH�VFDPV�DQG�
SKLVKLQJ�

&RPSUHKHQG�WKH�SUHVHQFH�DQG�
UDPLILFDWLRQV�RI�RQOLQH�GDWD�FROOHFWLRQ�DQG�
KRZ�LW�LV�XVHG�WR�WUDFN�RQOLQH�QDYLJDWLRQ�DQG�
LQIOXHQFH�FRQVXPHU�GHFLVLRQV�

���$SSOLFDWLRQ��
'HPRQVWUDWH�

DQ�
XQGHUVWDQGLQJ�
RI�DQG�UHVSHFW�
IRU�WKH�ULJKWV�

DQG�REOLJDWLRQV�
RI�XVLQJ�DQG�
VKDULQJ�

LQWHOOHFWXDO�
SURSHUW\�

$��8VH�
LQIRUPDWLRQ��
PHGLD�DQG�
GLJLWDO�

UHVRXUFHV�LQ�D�
UHVSRQVLEOH�
PDQQHU�

'&��$��

,GHQWLI\�DFFHSWDEOH�XVH�RI�LQWHUQHW�DQG�RWKHU�
GLJLWDO�UHVRXUFHV�

'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�WKH�LQWHUQHW�
DQG�LGHQWLI\�DFFHSWDEOH�XVH�RI�VRFLDO�PHGLD�
DQG�RWKHU�GLJLWDO�PHGLD�

'HPRQVWUDWH�DFFHSWDEOH�XVH�RI�LQWHUQHW��
LQIRUPDWLRQ��PHGLD�DQG�GLJLWDO�UHVRXUFHV��
LQFOXGLQJ�VRFLDO�PHGLD�DFFRUGLQJ�WR�XVHU�
DJUHHPHQWV��SROLFLHV��DQG�ODZV�

8QGHUVWDQG�WKH�QHHG�IRU��DQG�FRPSO\�ZLWK��
DFFHSWDEOH�XVHU�SROLFLHV�DQG�DJUHHPHQWV�

'&��$��

0DNH�UHVSRQVLEOH�GHFLVLRQV�LQ�WKH�XVH�RI�
LQIRUPDWLRQ��PHGLD��VRFLDO�PHGLD�DQG�RWKHU�
GLJLWDO�UHVRXUFHV�LQ�DFFRUGDQFH�ZLWK�
DFFHSWDEOH�XVHU�SROLFLHV�DQG�DJUHHPHQWV�

%��5HVSHFW�
LQWHOOHFWXDO�

SURSHUW\�ULJKWV�

'&��%��

5HFRJQL]H�WKDW�HYHU\RQH�KDV�GLIIHUHQW�
LGHDV�LQ�FUHDWLQJ�WKHLU�RZQ�ZRUN��LQWHOOHFWXDO�
SURSHUW\��

9DOXH�RWKHUV
�LQWHOOHFWXDO�SURSHUW\�E\�
HQFRXUDJLQJ�RWKHUV�

5HFRJQL]H�DQG�UHVSHFW�GLIIHUHQW�LQWHOOHFWXDO�
SURSHUW\�FODVVLILFDWLRQV��LQFOXGLQJ�WKRVH�WKDW�
DUH�FRS\ULJKWHG��VXEMHFW�WR�IDLU�XVH��SXEOLF�
GRPDLQ�SURSHUWLHV��DQG�RU�KDYH�FUHDWLYH�
FRPPRQV�OLFHQVHV�

5HVSHFW�WKH�LPSRUWDQFH�RI�LQWHOOHFWXDO�
SURSHUW\�LQ�HQFRXUDJLQJ�WKRXJKW��GHVLJQ��
LQQRYDWLRQ�DQG�RU�FUHDWLRQ���

'&��%��
6KRZ�UHVSHFW�IRU�RWKHUV
�LQWHOOHFWXDO�
SURSHUW\�ZLWK�SRVLWLYH�ZRUGV�

*LYH�SRVLWLYH�DQG�FRQVWUXFWLYH�IHHGEDFN�RQ�
RWKHUV
�LQWHOOHFWXDO�SURSHUW\�ZLWK�UHVSHFW�

8VH��VKDUH�DQG�RU�LQWHUDFW�ZLWK�LQWHOOHFWXDO�
SURSHUW\�LQ�DFFRUGDQFH�ZLWK�WKH�ULJKWV�JLYHQ�
E\�WKH�RZQHU�RI�WKH�LQWHOOHFWXDO�SURSHUW\�

'&��%�� 8QGHUVWDQG�QRW�WR�FRS\�VRPHRQH�HOVH
V�
ZRUN��LQWHOOHFWXDO�SURSHUW\��

'&��%��

8QGHUVWDQG�WKDW�VRPHRQH�HOVH
V�FUHDWLRQV�
IRXQG�RQ�WKH�LQWHUQHW�RU�VKDUHG�LQ�SHUVRQ��
FDQQRW�EH�XVHG�ZLWKRXW�SHUPLVVLRQ��DQG�WKH�
FUHDWRU�VKRXOG�EH�JLYHQ�FUHGLW�

&��
'HPRQVWUDWH�

DQ�
XQGHUVWDQGLQJ�
RI�DQG�UHVSHFW�
IRU�WKH�ULJKWV�

DQG�REOLJDWLRQV�
RI�XVLQJ�DQG�
VKDULQJ�

LQWHOOHFWXDO�
SURSHUW\�

'&��&��

8VH�RWKHUV
�FUHDWLRQV��LQWHOOHFWXDO�SURSHUW\��
ZLWK�SHUPLVVLRQ��SXEOLF�GRPDLQ��FUHDWLYH�
FRPPRQV��RU�FRS\ULJKW�RZQHU
V�
SHUPLVVLRQ��

5HFRJQL]H�DQG�VHHN�SHUPLVVLRQ�WR�XVH�WKH�
LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV�DSSURSULDWHO\�

$SSO\�XQGHUVWDQGLQJ�RI��IDLU�XVH��DQG�
FRS\ULJKW�ODZV�ZKHQ�VKDULQJ�WKH�LQWHOOHFWXDO�
SURSHUW\�RI�RWKHUV��DV�ZHOO�DV��ZKHQ�
SURGXFLQJ�QHZ�LQWHOOHFWXDO�SURSHUW\�

'&��&��

&UHDWH�WKHLU�RZQ�LQWHOOHFWXDO�SURSHUW\�LQ�
GLJLWDO�SURMHFWV�

8VH�DQG�VKDUH�WKH�LQWHOOHFWXDO�SURSHUW\�RI�
RWKHUV�ZLWK�SURSHU�FLWDWLRQ�DQG�DWWULEXWLRQ�
HOHPHQWV�

6HHN�SHUPLVVLRQ�DQG�SURSHUO\�FLWH�WKH�
XVDJH�RI�WKH�LQWHOOHFWXDO�SURSHUW\�RI�RWKHUV�
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
6WXGHQWV�

FULWLFDOO\�FXUDWH�
D�YDULHW\�RI�
UHVRXUFHV�
XVLQJ�GLJLWDO�
WRROV�WR�
FRQVWUXFW�
NQRZOHGJH�

$��3ODQ�DQG�
HPSOR\�
HIIHFWLYH�
UHVHDUFK�

VWUDWHJLHV�WR�
ORFDWH�

LQIRUPDWLRQ�DQG�
RWKHU�

UHVRXUFHV�IRU�
WKHLU�

LQWHOOHFWXDO�RU�
FUHDWLYH�
SXUVXLWV�

.&��$��

8VH�EDVLF�NH\ZRUG�VHDUFKHV�WR�ORFDWH�
LQIRUPDWLRQ�WR�EXLOG�GHHSHU�XQGHUVWDQGLQJ�
RI�D�VXEMHFW�

)LOWHU�VHDUFKHV�WR�JDWKHU�VSHFLILF�
LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF�
�H[���VHDUFKLQJ��IRRG�VRXUFHV�IRU�%HOXJD�
ZKDOHV��LQVWHDG�RI�VHDUFKLQJ��ZKDOHV��RU�
�%HOXJD�ZKDOHV���

'HPRQVWUDWH�HIIHFWLYH�GLJLWDO�VHDUFK�
WHFKQLTXHV��H[���ILOWHULQJ�VHDUFKHV�XVLQJ�
DGYDQFHG�VHWWLQJV�WRROV��NH\ZRUG�WHUP�
FKRLFHV��RU�SKDVHV��WR�ORFDWH�LQIRUPDWLRQ�RU�
RWKHU�UHVRXUFHV�WR�JDWKHU�VSHFLILF�
LQIRUPDWLRQ�RQ�D�VXEMHFW�RU�UHVHDUFK�WRSLF�

8WLOL]H�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV�
HIIHFWLYHO\�DQG�VDIHO\�E\�DSSO\LQJ�D�YDULHW\�
RI�VHDUFK�VWUDWHJLHV��H[���ILOWHULQJ�VHDUFKHV��
DGYDQFHG�VHWWLQJV�WRROV��ILOH�W\SHV��
GDWDEDVH�VRXUFH�VHOHFWLRQ��

.&��$��

$SSO\�SULQW�UHIHUHQFH�NQRZOHGJH�DQG�
VWUDWHJLHV�WR�ILQG�DQG�ORFDWH�LQIRUPDWLRQ�LQ�
GLJLWDO�UHVRXUFHV�

8VH�D�YDULHW\�RI�GLJLWDO�UHIHUHQFH�UHVRXUFHV�
�H[���GLJLWDO�HQF\FORSHGLD��GLJLWDO�
DWODV�PDSV��WR�ORFDWH�LQIRUPDWLRQ�UHODWHG�WR�
D�UHVHDUFK�WRSLF�

3UDFWLFH�UHVHDUFK�VWUDWHJLHV�WKDW�RXWOLQH�D�
SURFHVV�IRU�ORFDWLQJ�LQIRUPDWLRQ�GLJLWDOO\�
�H[���WRROV�DQG�HIIHFWLYH�VHDUFK�WHFKQLTXHV��

3ODQ�DQG�XVH�PXOWLSOH�UHVHDUFK�VWUDWHJLHV�WR�
ORFDWH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�IRU�
D�YDULHW\�RI�SXUSRVHV�

.&��$��
6DWLVI\�FXULRVLW\�E\�H[SORULQJ�DQVZHUV�WR�
TXHVWLRQV�ZLWK�GLJLWDO�UHVRXUFHV�

%��(YDOXDWH�WKH�
DFFXUDF\��
SHUVSHFWLYH��
FUHGLELOLW\�DQG�
UHOHYDQFH�RI�
LQIRUPDWLRQ��

PHGLD��GDWD�RU�
RWKHU�

UHVRXUFHV�

.&��%��

&ODVVLI\�ZHEVLWHV�LQWR�JHQHUDO�FDWHJRULHV�WR�
JXLGH�UHOHYDQFH�RI�VHDUFK�UHVXOWV��H[���
HQWHUWDLQPHQW�JDPHV��UHIHUHQFH��OHDUQLQJ��

,GHQWLI\�FULWHULD�WR�DQDO\]H�LQIRUPDWLRQ�
SUHVHQWHG�LQ�D�GLJLWDO�UHVRXUFH�WR�GHWHUPLQH�
LWV�DFFXUDF\��SHUVSHFWLYH��FUHGLELOLW\��DQG�
UHOHYDQFH�

6HOHFW�D�PHWKRG��WRRO��RU�VWUDWHJ\�WR�
HYDOXDWH�VRXUFH�V��IRU�FUHGLELOLW\��UHOHYDQFH��
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH�

(YDOXDWH�GLJLWDO�VRXUFHV�IRU�DFFXUDF\�RI�
LQIRUPDWLRQ��FRPSDUH�DQG�FRQVLGHU�WKH�
SHUVSHFWLYHV�RI�WKH�VRXUFHV��GHWHUPLQH�
XVHIXOQHVV��DQG�DVVHVV�WKH�FUHGLELOLW\�RI�WKH�
VRXUFHV�

.&��%��
&RPSDUH�LQIRUPDWLRQ�RQ�WKH�VDPH�WRSLF�
DFURVV�PXOWLSOH�GLJLWDO�UHVRXUFHV�

([SORUH�GLIIHUHQW�PHGLD�W\SHV��H[���
LQIRJUDSKLFV��YLGHRV��JUDSKV��WH[W��DQG�KRZ�
WKH\�PLJKW�LQIOXHQFH�DQ�DXGLHQFH�

$QDO\]H�GLJLWDO�LQIRUPDWLRQ��PHGLD��GDWD��
DQG�PDWHULDOV�IRU�FUHGLELOLW\��UHOHYDQFH��
DXWKRULW\��DFFXUDF\��DQG�SHUVSHFWLYH�

.&��%��

&RPSDUH�LQIRUPDWLRQ�SUHVHQWHG�DFURVV�
GLIIHUHQW�GRPDLQ�H[WHQVLRQV��H[����FRP���QHW��
�JRY���HGX��WR�KHOS�HYDOXDWH�DFFXUDF\��
SHUVSHFWLYH��FUHGLELOLW\��DQG�UHOHYDQFH�RI�
LQIRUPDWLRQ�

&��&XUDWH�
LQIRUPDWLRQ�
IURP�GLJLWDO�
UHVRXUFHV�

XVLQJ�D�YDULHW\�
RI�WRROV�DQG�
PHWKRGV�WR�
FUHDWH�

FROOHFWLRQV�RI�
DUWLIDFWV�WKDW�
GHPRQVWUDWH�
PHDQLQJIXO�

FRQQHFWLRQV�RU�
FRQFOXVLRQV�

.&��&��

8VH�GLJLWDO�RUJDQL]HUV�WR�FUHDWH�FROOHFWLRQV�
RI�DUWLIDFWV��H[���ERRNPDUNV��K\SHUOLQNV��
VLWHV��

&ROOHFW�LQIRUPDWLRQ��H[���LPDJHV��GLDJUDPV��
PDSV��JUDSKV��LQIRJUDSKLFV��YLGHRV��
DQLPDWLRQV��XVLQJ�GLJLWDO�WRROV�IURP�
UHVRXUFHV�WR�FODULI\�DQG�DGG�WR�NQRZOHGJH�
RI�D�WRSLF�

&RPELQH�YDULRXV�WRROV��H[���VSUHDGVKHHW��
GDWDEDVH��VDYHG�ILOHV��DQG�PHWKRGV��H[���
FRQFHSW�PDSSLQJ��IORZ�FKDUWLQJ�DQG�
RXWOLQLQJ�VRIWZDUH��WR�FODVVLI\�LQIRUPDWLRQ��
REVHUYDWLRQV��RU�H[SHULPHQWV�GLJLWDOO\�

8VH�PXOWLSOH�GLJLWDO�WRROV�WR�VHOHFW��RUJDQL]H��
DQG�FRPPXQLFDWH�LQIRUPDWLRQ�IURP�GLJLWDO�
VRXUFHV�

.&��&��

2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�JHQHUDO�
WKHPHG�FROOHFWLRQV��H[���)DPRXV�$IULFDQ�
$PHULFDQV��IDYRULWH�FDUWRRQ�FKDUDFWHUV��
SLFWXUHV�RI�EULGJHV��

2UJDQL]H�JDWKHUHG�DUWLIDFWV�LQWR�WKHPHG�
FROOHFWLRQV�ZLWK�VXEFDWHJRULHV��H[���)DPRXV�
$IULFDQ�$PHULFDQV��6FLHQWLVWV��3ROLWLFLDQV��
$WKOHWHV��)DYRULWH�&DUWRRQ�&KDUDFWHUV��
'LVQH\��1LFNHORGHRQ��/RRQH\�7XQHV��

&RPSLOH�LQIRUPDWLRQ�IURP�GLJLWDO�UHVRXUFHV�
�H[���VHDUFK�HQJLQHV��RQOLQH�SHULRGLFDO�
GDWDEDVHV��YLUWXDO�OLEUDU\�RQOLQH�FDWDORJV��
LQWHUDFWLYH�YLGHR�FRQIHUHQFLQJ���

8WLOL]H�GLJLWDO�WRROV�WR�FRPPXQLFDWH�
LQIRUPDWLRQ�LQ�UHDO�ZRUOG�DSSOLFDWLRQV��WR�
DGGUHVV�RU�VROYH�D�SUREOHP��RU�WR�PDNH�
PHDQLQJIXO�FRQQHFWLRQV�

���$SSOLFDWLRQ��
3URGXFH�
FUHDWLYH�

DUWLIDFWV�DQG�
PDNH�

PHDQLQJIXO�
OHDUQLQJ�

H[SHULHQFHV�
IURP�FXUDWHG�
NQRZOHGJH�IRU�
WKHPVHOYHV�
DQG�RWKHUV��

$��3URGXFH�
FUHDWLYH�
DUWLIDFWV�

.&��$��
8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�IURP�
LQIRUPDWLRQ�IRXQG�LQ�YDULRXV�GLJLWDO�
UHVRXUFHV�

8VH�GLJLWDO�WRROV�WR�FUHDWH�DUWLIDFWV�WKDW�
FRQQHFW�VLPLODU�LQIRUPDWLRQ�IRXQG�LQ�YDULRXV�
GLJLWDO�UHVRXUFHV�

'HPRQVWUDWH�WKH�DELOLW\�WR�FUHDWH�QHZ�
LGHDV�FRQFHSWV�RU�SURGXFWV�ZLWK�GLJLWDO�
WRROV�

&KRRVH�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH�
SURGXFWV�WKDW�H[KLELW�FKRLFH�DQG�FUHDWLYLW\�

.&��$��

&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG�
FROODERUDWLYHO\�WKDW�LQFRUSRUDWH�FUHDWLYH�
HOHPHQWV��DQG�FRPPXQLFDWH�WR�PXOWLSOH�
DXGLHQFHV�

%��%XLOG�
NQRZOHGJH�E\�

DFWLYHO\�
H[SORULQJ�UHDO�
ZRUOG�LVVXHV�
DQG�SUREOHPV��
GHYHORSLQJ�
LGHDV�DQG�

WKHRULHV�DQG�
SXUVXLQJ�

DQVZHUV�DQG�
VROXWLRQV�

.&��%��

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV��H[���
ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG�
UHSRUW�RQ�UHDO�ZRUOG�LVVXHV�

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV��H[���
ZHEVLWH��YLGHR�FOLS��SKRWRV��WR�H[SORUH�DQG�
FROODERUDWH�ZLWK�RWKHUV�RQ�UHDO�ZRUOG�LVVXHV��

%XLOG�NQRZOHGJH�E\�JHQHUDWLQJ�DQG�WHVWLQJ�
VROXWLRQV�IRU�H[SORULQJ�UHDO�ZRUOG�LVVXHV�
XVLQJ�D�YDULHW\�RI�WHFKQRORJ\��H[���GDWD�
FROOHFWLRQ�WRROV��PRGHOV��YLGHRV��SRGFDVW��
VLPXODWLRQV��IRUPV���

6HOHFW�DQG�XVH�GLJLWDO�WRROV�WR�FUHDWH�
SURGXFWV�WKDW�GHPRQVWUDWH�PHDQLQJIXO�
FRQQHFWLRQV�RU�FRQFOXVLRQV�

.&��%��

&UHDWH�SURGXFWV�LQGHSHQGHQWO\�DQG�
FROODERUDWLYHO\�WKDW�H[SORUH�UHDO�ZRUOG�
LVVXHV�DQG�SUREOHPV�DQG�HQJDJH�LQ�
GLVFXVVLRQ�DURXQG�FXUUHQW�LVVXHV�
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
8VH�D�YDULHW\�
RI�WHFKQRORJLHV�
WR�LGHQWLI\�DQG�
VROYH�DXWKHQWLF�
UHDO�ZRUOG�
SUREOHPV�

$��)LQG�
DXWKHQWLF�UHDO�
ZRUOG�SUREOHPV�
LQ�ORFDO�DQG�
JOREDO�
FRQWH[WV�

,'��$��

8VH�WHFKQRORJ\�WR�LGHQWLI\�D�SUREOHP�LQ�WKH�
VFKRRO�RU�KRPH�HQYLURQPHQW�ZLWK�JXLGDQFH�
DQG�VXSSRUW�

,GHQWLI\�DQG�GHVFULEH�SUREOHPV�RU�
FKDOOHQJHV�SUHVHQW�LQ�WKHLU�FRPPXQLW\�WKHQ�
DQDO\]H�WKH�FRQGLWLRQV�WKDW�PDNH�LW�D�
SUREOHP��

&ROODERUDWH�ZLWK�RWKHUV�LQ�DQG�RXW�RI�WKH�
FODVVURRP�XVLQJ�GLJLWDO�WRROV�WR�LGHQWLI\�UHDO�
ZRUOG�SUREOHPV�DQG�SURSRVH�D�VROXWLRQ�WKDW�
DIIHFWV�WKH�ORFDO�DQG�JOREDO�FRPPXQLW\�

8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�
LQGHSHQGHQWO\�LGHQWLI\�UHDO�ZRUOG�SUREOHPV�
LQ�WKH�ORFDO�DQG�JOREDO�FRPPXQLW\�

,'��$��
'HVFULEH�WKH�SUREOHP��XVLQJ�WHFKQRORJ\��
DQG�H[SODLQ�ZK\�LW�LV�SUREOHPDWLF�
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
8VH�D�YDULHW\�
RI�WHFKQRORJLHV�
WR�LGHQWLI\�DQG�
VROYH�DXWKHQWLF�
UHDO�ZRUOG�
SUREOHPV�

%��([KLELW�D�
WROHUDQFH�IRU�
DPELJXLW\��

SHUVHYHUDQFH�
DQG�WKH�

FDSDFLW\�WR�
ZRUN�ZLWK�

RSHQ�HQGHG�
SUREOHPV�

,'��%��

'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ�
WR�FRPSOHWH�D�FKDOOHQJLQJ�WDVN�

'HPRQVWUDWH�SHUVHYHUDQFH�ZKHQ�ZRUNLQJ�
ZLWK�DXWKHQWLF��RSHQ�HQGHG�SUREOHPV�

'HPRQVWUDWH�WKH�DELOLW\�WR�LQYHVWLJDWH�DQG�
PDNH�VHQVH�RI�RSHQ�HQGHG�SUREOHPV�XVLQJ�
GLJLWDO�WRROV�DQG�SHUVHYHUH�LQ�VROYLQJ�WKHP��

8VH�D�YDULHW\�RI�WHFKQRORJLHV�WR�
LQGHSHQGHQWO\�GHPRQVWUDWH�SHUVHYHUDQFH�
ZKHQ�GHDOLQJ�ZLWK�DPELJXRXV�DQG�RSHQ�
HQGHG�SUREOHPV�

���$SSOLFDWLRQ��
8VH�D�YDULHW\�
RI�WHFKQRORJLHV�
ZLWKLQ�D�GHVLJQ�
SURFHVV�WR�
FUHDWH�QHZ��
XVHIXO�DQG�
LPDJLQDWLYH�
VROXWLRQV�

$��.QRZ�DQG�
XVH�D�

GHOLEHUDWH�
GHVLJQ�SURFHVV�
IRU�JHQHUDWLQJ�
LGHDV��WHVWLQJ�
WKHRULHV��
FUHDWLQJ�
LQQRYDWLYH�
DUWLIDFWV�RU�
VROYLQJ�
DXWKHQWLF�
SUREOHPV�

,'��$��

8VH�D�GHVLJQ�SURFHVV��H[���FUHDWLYH�WKLQNLQJ�
VSLUDO��WR�DVN�TXHVWLRQV��VXJJHVW�VROXWLRQV��
WHVW�LGHDV�WR�VROYH�SUREOHPV��DQG�VKDUH�
WKHLU�OHDUQLQJ��ZLWK�JXLGDQFH�DQG�VXSSRUW�

([SORUH�DQG�SUDFWLFH�KRZ�D�GHOLEHUDWH�
GHVLJQ�SURFHVV��H[���GHVLJQ�WKLQNLQJ��ZRUNV�
WR�JHQHUDWH�LGHDV��FRQVLGHU�VROXWLRQV��WHVW�
WKHRULHV��SODQ�WR�VROYH�D�SUREOHP��RU�FUHDWH�
LQQRYDWLYH�SURGXFWV�WR�VKDUH�ZLWK�RWKHUV�

([SORUH�DQG�FKRRVH�DSSURSULDWH�SURFHVVHV�
DQG�XVH�D�GHOLEHUDWH�GHVLJQ�SURFHVV�IRU�
JHQHUDWLQJ�LGHDV��WHVWLQJ�WKHRULHV��FUHDWLQJ�
LQQRYDWLYH�DUWLIDFWV�RU�VROYLQJ�DXWKHQWLF�
SUREOHPV�

6HOI�VHOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV�
ZLWKLQ�D�GHOLEHUDWH�SURFHVV�IRU�JHQHUDWLQJ�
LGHDV��UHVHDUFKLQJ��DQG�WHVWLQJ�LGHDV�IRU�
VROYLQJ�SUREOHPV�RU�FUHDWLQJ�RULJLQDO�
SURGXFWV�WKDW�GHPRQVWUDWH�XQGHUVWDQGLQJ�

%��6HOHFW�DQG�
XVH�GLJLWDO�WRROV�
WR�SODQ�DQG�
PDQDJH�D�

GHVLJQ�SURFHVV�
WKDW�FRQVLGHUV�

GHVLJQ�
FRQVWUDLQWV�DQG�
FDOFXODWHG�

ULVNV�

,'��%��

8VH�D�YDULHW\�RI�DJH�DSSURSULDWH�GLJLWDO�
WRROV�WR�GHVLJQ�VRPHWKLQJ��ZLWK�JXLGDQFH�
DQG�VXSSRUW��

8VH�D�YDULHW\�RI�GLJLWDO�WRROV�WR�SODQ�DQG�
PDQDJH�D�GHVLJQ�SURFHVV��ZLWK�
FRQVLGHUDWLRQ�WR�GHVLJQ�FRQVWUDLQWV�DQG�
ULVNV�

,QYHVWLJDWH�DQG�XVH�PHDQLQJIXO�GLJLWDO�WRROV�
WR�SODQ�DQG�PDQDJH�D�GHVLJQ�SURFHVV�WKDW�
FRQVLGHUV�GHVLJQ�FRQVWUDLQWV�DQG�FDOFXODWHG�
ULVNV�

6HOI�VHOHFW�DQG�XVH�DSSURSULDWH�GLJLWDO�WRROV�
WR�PDQDJH�ZRUN�DQG�FUHDWH�RULJLQDO�
SURGXFWV�WKDW�WDNH�LQWR�FRQVLGHUDWLRQ�SURMHFW�
FRQVWUDLQWV��REVWDFOHV�DQG�RXWFRPHV�

&��'HYHORS��
WHVW�DQG�UHILQH�
SURWRW\SHV�DV�
SDUW�RI�D�

F\FOLFDO�GHVLJQ�
SURFHVV�

,'��&��

8VH�D�GHVLJQ�SURFHVV�WR�GHYHORS�LGHDV�RU�
FUHDWLRQV��WHVW�WKHLU�GHVLJQ��DQG�UHGHVLJQ�LI�
QHFHVVDU\�

(QJDJH�LQ�D�F\FOLFDO�GHVLJQ�SURFHVV�WR�
GHYHORS�DQG�WHVW�SURWRW\SHV��UHIOHFW�RQ�WKH�
UROH�WKDW�WULDO�DQG�HUURU�SOD\V�LQ�WKH�SURFHVV�

&UHDWH��GHYHORS�DQG�WHVW�SURWRW\SHV��
XQGHUVWDQG�DQG�DSSUHFLDWH�WKDW�IDLOXUHV�DUH�
RSSRUWXQLWLHV�IRU�JURZWK�DQG�LPSURYHPHQW�

6HOHFW�DQG�XVH�D�YDULHW\�RI�GLJLWDO�WRROV�WR�
DLG�LQ�ZRUNLQJ�FROODERUDWLYHO\�RU�
LQGHSHQGHQWO\�WR�FUHDWH��WHVW�DQG�UHILQH�
SURWRW\SHV��GUDIWV�DQG�FRQFHSWV�EDVHG�RQ�
VHOI�LQLWLDWHG�IHHGEDFN�DQG�UHIOHFWLRQ�LQ�
GHVLJQ�F\FOHV�
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&RQFHSW�

'HYHORSPHQW��
'HYHORS�DQG�

HPSOR\�
VWUDWHJLHV�IRU�
XQGHUVWDQGLQJ�
DQG�VROYLQJ�
SUREOHPV�LQ�
ZD\V�WKDW�

OHYHUDJH�WKH�
SRZHU�RI�

WHFKQRORJLFDO�
PHWKRGV�WR�
GHYHORS�DQG�
WHVW�VROXWLRQV�

$��)RUPXODWH�
SUREOHP�
GHILQLWLRQV�
VXLWHG�IRU�
WHFKQRORJ\��
DVVLVWHG�

PHWKRGV�VXFK�
DV�GDWD�
DQDO\VLV��
DEVWUDFW�

PRGHOV�DQG�
DOJRULWKPLF�
WKLQNLQJ�LQ�

H[SORULQJ�DQG�
ILQGLQJ�
VROXWLRQV�

&7��$��

,GHQWLI\�D�SUREOHP�DQG�FKRRVH�WKH�
DSSURSULDWH�GLJLWDO�WRROV�WR�H[SORUH�DQG�ILQG�
VROXWLRQV�WR�WKH�SUREOHP�WKURXJK�WKH�XVH�RI�
D�VWHS�E\�VWHS�SODQ��ZLWK�JXLGDQFH�DQG�
VXSSRUW��

3ODQ�DQG�LPSOHPHQW�D�GHVLJQ�SURFHVV�LQ�
ZKLFK�WKH\�H[SORUH�VROXWLRQV�WR�D�SUREOHP�
DQG�XVH�GLJLWDO�WRROV�WR�DQDO\]H�GDWD��FUHDWH�
PRGHOV��DQG�UHSUHVHQW�FROOHFWHG�GDWD��H[���
VSUHDGVKHHWV��JUDSKV��FKDUWV��WDEOHV��
SUHVHQWDWLRQV��LQIRJUDSKLFV��LQ�D�ZD\�WKDW�
FDQ�EH�VKDUHG�ZLWK�RWKHUV��ZLWK�JXLGDQFH�

$VN�TXHVWLRQV��JDWKHU�GDWD��FUHDWH�REVHUYH�
DEVWUDFW�PRGHOV��DQG�WKLQN�RI�GLIIHUHQW�
SURFHVVHV�ZKLOH�ILQGLQJ�VROXWLRQV�WR�UHDO�
ZRUOG�SUREOHPV�

3UHFLVHO\�GHILQH�D�SUREOHP�DQG�GHYHORS�D�
VROXWLRQ�XVLQJ�GLJLWDO�WRROV��FRQGXFWLQJ�GDWD�
DQDO\VLV��DEVWUDFW�PRGHOV��DQG�DOJRULWKPLF�
WKLQNLQJ�

%��&ROOHFW�GDWD�
RU�LGHQWLI\�

UHOHYDQW�GDWD�
VHWV��XVH�GLJLWDO�

WRROV�WR�
DQDO\]H�WKHP��
DQG�UHSUHVHQW�
GDWD�LQ�YDULRXV�

ZD\V�WR�
IDFLOLWDWH�
SUREOHP��
VROYLQJ�DQG�
GHFLVLRQ��
PDNLQJ�

&7��%��

8WLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO�WRRO�WR�
FROOHFW��RUJDQL]H��DQG�UHSUHVHQW�GDWD��H[���
RQOLQH�VXUYH\V��VSUHDGVKHHWV��JUDSKV��
FKDUWV��HWF���VWXGHQWV�ZLOO�XVH�WKLV�GDWD�WR�
ORRN�IRU�VLPLODULWLHV�DQG�LGHQWLI\�SDWWHUQV�DQG�
FDWHJRULHV�ZLWKLQ�WKH�GDWD�VHW��H[���VLPSOH�
GDWD�PLQLQJ���ZLWK�JXLGDQFH�DQG�VXSSRUW�

6HOHFW�DQG�XWLOL]H�DQ�DJH�DSSURSULDWH�GLJLWDO�
WRRO�WR�UHSUHVHQW�GDWD��H[���VSUHDGVKHHWV��
GLJLWDO�JUDSKV�FKDUWV���ZLWK�JXLGDQFH�DQG�
VXSSRUW�IURP�DGXOWV�

6ROYH�SUREOHPV�DQG�PDNH�GHFLVLRQV�E\�
FROOHFWLQJ�GDWD�RU�LGHQWLI\LQJ�UHOHYDQW�GDWD�
VHWV��XVLQJ�GLJLWDO�WRROV��H[���VKHHWV��
VXUYH\V��WR�DQDO\]H�WKH�GDWD��DQG�UHSUHVHQW�
WKHLU�ILQGLQJV�WKURXJK�YDULRXV�ZD\V�

8VH�GLJLWDO�WRRO�V��WR�HIIHFWLYHO\�FROOHFW��
RUJDQL]H��DQG�PDQLSXODWH�GDWD�WR�WHVW��
YHULI\��DQG�SUHVHQW�SRVVLEOH�VROXWLRQV�WR�D�
SUREOHP�

&7��%��

8VH�GDWD�WR�GLVFXVV�ILQGLQJV�DQG�VKDUH�
FRQFOXVLRQV�ZLWK�RWKHUV��H[���SUHVHQWDWLRQ�
DSSV�ZHEVLWH��

&��%UHDN�
SUREOHPV�LQWR�
FRPSRQHQW�
SDUWV��H[WUDFW�

NH\�
LQIRUPDWLRQ��
DQG�GHYHORS�
GHVFULSWLYH�
PRGHOV�WR�
XQGHUVWDQG�
FRPSOH[�
V\VWHPV�RU�
IDFLOLWDWH�
SUREOHP��
VROYLQJ�

&7��&��

%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\�
NH\�LQIRUPDWLRQ��DQG�XVH�DJH�DSSURSULDWH�
GLJLWDO�WRROV�WR�KHOS�ZLWK�SUREOHP�VROYLQJ�
�H[���RQOLQH�ZKLWHERDUG��RQOLQH�
PLQGPDSSLQJ�WRROV��GLJLWDO�RXWOLQH���ZLWK�
JXLGDQFH�DQG�VXSSRUW��

%UHDN�D�SUREOHP�LQWR�VPDOOHU�SDUWV��LGHQWLI\�
SDWWHUQV�DQG�NH\�LQIRUPDWLRQ��DQG�XVH�DJH�
DSSURSULDWH�GLJLWDO�WRROV�WR�EUDLQVWRUP�D�
SUREOHP�VROYLQJ�SODQ��H[���RQOLQH�
ZKLWHERDUG��RQOLQH�PLQGPDSSLQJ�WRROV��
GLJLWDO�RXWOLQH��HLWKHU�FROODERUDWLYHO\�RU�
LQGHSHQGHQWO\�

%UHDN�SUREOHPV�LQWR�SDUWV��H[WUDFW�NH\�
LQIRUPDWLRQ��DQG�GHYHORS�GHVFULSWLYH�
PRGHOV�WR�XQGHUVWDQG�FRPSOH[�V\VWHPV�RU�
OHDG�SUREOHP�VROYLQJ�WDVNV�

(YDOXDWH�WKH�SUREOHP�VROYLQJ�SURFHVV�WR�
GHFRQVWUXFW�GDWD�DQG�LQIRUPDWLRQ�WR�GHYHORS�
HIIHFWLYH�VROXWLRQV�WR�UHDO�ZRUOG�SUREOHPV�

'��8QGHUVWDQG�
KRZ�

DXWRPDWLRQ�
ZRUNV�DQG�XVH�
DOJRULWKPLF�
WKLQNLQJ�WR�
GHYHORS�D�

VHTXHQFH�RI�
VWHSV�WR�FUHDWH�

DQG�WHVW�
DXWRPDWHG�
VROXWLRQV�

&7��'��

'HILQH�DQG�JLYH�H[DPSOHV�RI�DXWRPDWLRQ�
�H[���WKHUPRVWDW�FRQWUROV�WHPSHUDWXUH��
EXWWRQV�SUHVVHG�RQ�WR\V�PDNH�YDULRXV�
VRXQGV��

&RPSOHWH�D�FRGLQJ�WDVN�ZLWK�FRGHG�DFWLRQV�
�H[���KWPO��EORFN�EDVHG�FRGLQJ��S\WKRQ��
HLWKHU�FROODERUDWLYHO\�RU�LQGHSHQGHQWO\�

8VH�GLJLWDO�WRROV�WR�FROOHFW�GDWD��FRQGXFW�
DQDO\VLV��DQG�GLVFXVV�ILQGLQJV�RU�SRVVLEOH�
VROXWLRQV��

'HPRQVWUDWH�WKHLU�XQGHUVWDQGLQJ�RI�
DXWRPDWLRQ�DQG�ORJLF�WR�GHYHORS�D�SURFHVV�
WR�FUHDWH�DQG�YHULI\�DXWRPDWHG�VROXWLRQV�

&7��'��

&RPSOHWH�D�VLPSOH�FRGLQJ�WDVN�ZLWK�DW�OHDVW�
����FRGHG�DFWLRQV��H[���KWPO��EORFN�EDVHG�
FRGLQJ��S\WKRQ���ZLWK�JXLGDQFH�DQG�VXSSRUW�

���$SSOLFDWLRQ��
$SSO\�

VWUDWHJLHV�IRU�
XQGHUVWDQGLQJ�
DQG�VROYLQJ�
SUREOHPV�E\�

XVLQJ�
WHFKQRORJLFDO�
PHWKRGV�WR�
GHYHORS�DQG�
WHVW�VROXWLRQV�

$���8VH�
UHVRXUFHV�WR�
FROOHFW��

DQDO\]H��DQG�
UHSUHVHQW�GDWD�

&7��$��

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG�
GLJLWDOO\�FROOHFW�GDWD��ZLWK�JXLGDQFH�DQG�
VXSSRUW�

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�DQG�
GLJLWDOO\�FROOHFW�GDWD�

8VH�GLJLWDO�WRROV�WR�DVN�TXHVWLRQV�WR�DQ�
DXGLHQFH�DQG�GLJLWDOO\�FROOHFW�GDWD��DQG�
DQDO\]H�WKH�ILQGLQJV��

8VH�GLJLWDO�WRROV�WR�FROOHFW�UHOHYDQW�GDWD��
FRQGXFW�DQDO\VLV��DQG�SUHSDUH�GDWD�IRU�
SUHVHQWDWLRQ�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�
DQG�GHFLVLRQ�PDNLQJ�

%���'HFRQVWUXFW�
FRPSRQHQWV�WR�
XQGHUVWDQG�
V\VWHPV�DQG�
IDFLOLWDWH�
SUREOHP��
VROYLQJ�

&7��%��

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�SDWWHUQV�LQ�RUGHU�
WR�VROYH�SUREOHPV��ZLWK�JXLGDQFH�DQG�
VXSSRUW�

8VH�GLJLWDO�WRROV�WR�ILQG�SDWWHUQV�LQ�RUGHU�WR�
VROYH�FRPSOH[�SUREOHPV��

8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�EUHDN�
SUREOHPV�GRZQ�LQWR�VPDOOHU��PRUH�
PDQDJHDEOH�SDUWV�E\�ILQGLQJ�SDWWHUQV�RU�
RWKHU�PHWKRGV�RI�GHFRPSRVLWLRQ�

8VH�WHFKQRORJ\�DVVLVWHG�PHWKRGV�WR�PRUH�
HDVLO\�LGHQWLI\�NH\�LQIRUPDWLRQ�E\�EUHDNLQJ�
GRZQ�GDWD�WR�IDFLOLWDWH�SUREOHP�VROYLQJ�

&���&UHDWH�DQG�
WHVW�DXWRPDWHG�

VROXWLRQV�
&7��&��

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH�
DOJRULWKPV��ZLWK�JXLGDQFH�DQG�VXSSRUW�

8VH�GLJLWDO�WRROV�WR�LGHQWLI\�DQG�FUHDWH�
DOJRULWKPV�

8VH�DOJRULWKP�GHVLJQ�WR�GHYHORS�VWHS�E\�
VWHS�LQVWUXFWLRQV�IRU�VROYLQJ�D�SUREOHP��

8VH�GLJLWDO�WRROV�DQG�DOJRULWKPLF�WKLQNLQJ�WR�
GHYHORS�DXWRPDWHG�V\VWHPV�WR�WHVW�
VROXWLRQV�
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
&RPPXQLFDWH�
FOHDUO\�DQG�
H[SUHVV�

WKHPVHOYHV�
FUHDWLYHO\�IRU�D�

YDULHW\�RI�
SXUSRVHV�XVLQJ�
WKH�SODWIRUPV��
WRROV��VW\OHV��
IRUPDWV�DQG�
GLJLWDO�PHGLD�
DSSURSULDWH�WR�
WKHLU�JRDOV��
DXGLHQFH�DQG�

WDVN�

$��&KRRVH�WKH�
DSSURSULDWH�
SODWIRUPV�DQG�

WRROV�IRU�
PHHWLQJ�WKH�
GHVLUHG�

REMHFWLYHV�RI�
WKHLU�FUHDWLRQ�

RU�
FRPPXQLFDWLRQ

��

&&��$��

,QWURGXFH�DQG�XVH�DJH�DSSURSULDWH�GLJLWDO�
WRROV��H[���DUW�FUHDWLRQ�SURJUDPV��YLGHR�
SURGXFWLRQ��SKRWRJUDSK\��SUHVHQWDWLRQV��
YLGHR�PHGLD��JUHHQ�VFUHHQ��VWRS�PRWLRQ�
DQLPDWLRQ��IRU�SURGXFLQJ�QHZ�FUHDWLRQV�RU�
SXEOLVKHG�FRPPXQLFDWLRQV�XVLQJ�
DSSURSULDWH�GLJLWDO�HWLTXHWWH�ZLWK�JXLGDQFH�
DQG�VXSSRUW�

(YDOXDWH�DQG�XWLOL]H�WKH�IHDWXUHV�RI�D�YDULHW\�
RI�GLJLWDO�WRROV��H[���LQFOXGLQJ��EXW�QRW�OLPLWHG�
WR��DGGLQJ�YLGHR�DXGLR��GLJLWDO�FROODERUDWLRQ�
WRROV��WRROV�DIIHFWLQJ�WKH�DHVWKHWLFV�RI�WKH�
SLHFH��DV�ZHOO�DV�PHWKRGV�IRU�
VKDULQJ�SXEOLVKLQJ��IRU�SURGXFLQJ�QHZ�
FUHDWLRQV�RU�FRPPXQLFDWLRQV�ZLWK�WHDFKHU�
VXSSRUW��IROORZLQJ�DSSURSULDWH�GLJLWDO�
HWLTXHWWH�

&KRRVH�IURP�DYDLODEOH�SODWIRUPV�DQG�WRROV�
WR�PHHW�WKH�GHVLJQDWHG�REMHFWLYHV�RI�WKHLU�
FUHDWLRQ�RU�FRPPXQLFDWLRQ�

(YDOXDWH�DQG�GHWHUPLQH�DSSURSULDWH�
SODWIRUPV�DQG�GLJLWDO�WRROV�WR�FUHDWH�RU�VKDUH�
GLJLWDO�FRQWHQW�ZLWK�DQ�DXWKHQWLF�DXGLHQFH�
IRU�D�GHVLUHG�SXUSRVH�

%��&UHDWH�
RULJLQDO�ZRUNV�
RU�UHVSRQVLEO\�
UHSXUSRVH�
DQG�RU�UHPL[�

GLJLWDO�
UHVRXUFHV�LQWR�
QHZ�FUHDWLRQV�

&&��%��

8VH�DJH�DSSURSULDWH�GLJLWDO�WRROV�WR�FUHDWH�
RULJLQDO�DQG�UHPL[HG�ZRUN��ZLWK�UHVSHFW�WR�
LQWHOOHFWXDO�SURSHUW\�ZLWK�JXLGDQFH�DQG�
VXSSRUW�

/HDUQ�DQG�DSSO\�VWUDWHJLHV�WR�UHVSRQVLEO\�
UHPL[�FUHDWLYH�ZRUN��UHVSHFWLQJ�GLJLWDO�
FLWL]HQVKLS��FRS\ULJKW���ERWK�FROODERUDWLYHO\�
DQG�LQGHSHQGHQWO\�

&UHDWH�RULJLQDO�ZRUNV��RU�UHSXUSRVH�UHPL[�
GLJLWDO�UHVRXUFHV�LQWR�QHZ�FUHDWLRQV��ZKLOH�
GHPRQVWUDWLQJ�DQ�XQGHUVWDQGLQJ�RI�GLJLWDO�
FLWL]HQVKLS��H[���LQWHOOHFWXDO�SURSHUW\�ULJKWV�
RU�FRS\ULJKWV��

&UHDWH�ZRUN�IRU�DQ�DXWKHQWLF�DXGLHQFH�DQG�
GHVLUHG�SXUSRVH�WKDW�UHIOHFWV�D�UHVSRQVLEOH�
UHSXUSRVLQJ�RI�GLJLWDO�PHGLD�RU�UHVRXUFHV��

&��
&RPPXQLFDWH�
FRPSOH[�LGHDV�
FOHDUO\�DQG�
HIIHFWLYHO\�E\�
FUHDWLQJ�RU�

XVLQJ�D�YDULHW\�
RI�GLJLWDO�

REMHFWV�VXFK�DV�
YLVXDOL]DWLRQV��
PRGHOV�RU�
VLPXODWLRQV�

&&��&��

2EVHUYH�DQG�SDUWLFLSDWH�LQ�WKH�
FRPPXQLFDWLRQ�RI�LGHDV�XVLQJ�D�YDULHW\�RI�
GLJLWDO�WRROV��H[���YLGHR�UHIOHFWLRQV��
LQWHUDFWLYH�QRWHERRNV��DXGLR�UHFRUGLQJ��DV�
ZHOO�DV�YLVXDO�UHSUHVHQWDWLRQ��ZLWK�JXLGDQFH�
DQG�VXSSRUW�

&UHDWH�GLJLWDO�DUWLIDFWV��H[���SUHVHQWDWLRQV��
GDWD�FROOHFWLRQ��PRGHOV��DXGLR�YLGHR��
ZHEVLWHV��DQG�GLJLWDO�DUW��WR�GLVSOD\�
NQRZOHGJH�DQG�FRPPXQLFDWH�LGHDV�FOHDUO\�
WR�D�YDULHW\�RI�DXGLHQFHV��ERWK�
FROODERUDWLYHO\�DQG�LQGHSHQGHQWO\�

&UHDWH�RU�LQFRUSRUDWH�GLJLWDO�FRQWHQW�WR�
FRPPXQLFDWH�FRPSOH[�LGHDV�FOHDUO\�DQG�
HIIHFWLYHO\�WR�D�YDULHW\�RI�DXGLHQFHV�

$QDO\]H�DQG�FRPPXQLFDWH�FRPSOH[�LGHDV��
GDWD��RU�VROXWLRQV�WR�DQ�DXWKHQWLF�DXGLHQFH�
IRU�D�GHVLUHG�SXUSRVH�XVLQJ�GLJLWDO�WRROV

���$SSOLFDWLRQ���
3XEOLVK�DQG�

SUHVHQW�FRQWHQW�
FXVWRPL]HG�IRU�
WKHLU�DXGLHQFH
�V���SXUSRVH��
DQG�WDVN�

$��3XEOLVK�DQG�
SUHVHQW�FRQWHQW�

WKDW�
FXVWRPL]HV�WKH�
PHVVDJH�DQG�
PHGLXP�IRU�
WKHLU�LQWHQGHG�
DXGLHQFHV�

&&��$��

([SORUH�D�YDULHW\�RI�GLJLWDO�WRROV��H[���
GUDZLQJ��DUW�SURJUDPV��YLGHR�SURGXFWLRQ��
JUHHQ�VFUHHQ��GLJLWDO�DUW���WR�FUHDWH�DQG�
FRPPXQLFDWH�DQ�LGHD�WR�D�YDULHW\�RI�
DXGLHQFHV�ZLWK�JXLGDQFH�DQG�VXSSRUW��

8WLOL]H�GLJLWDO�WRROV�WR�FUHDWH��VKDUH��
FRPPXQLFDWH��DQG�SXEOLVK�ZRUN�HIIHFWLYHO\�
�H[���YLGHR��DXGLR�FUHDWLRQ��VRFLDO�PHGLD��
VSUHDGVKHHWV��EORJV��SUHVHQWDWLRQ�
SODWIRUPV��ZRUG�SURFHVVLQJ��DQG�GLJLWDO�DUW�
SODWIRUPV��

3XEOLVK�RU�SUHVHQW�RULJLQDO�FRQWHQW�WR�D�
SUHGHWHUPLQHG�DXGLHQFH�WKDW�DSSURSULDWHO\�
FXVWRPL]HV�WKH�PHVVDJH�DQG�PHGLXP�

3UHVHQW�DQ�LGHD�RU�FUHDWLYH�ZRUN�WKDW�
H[SUHVVHV�LGHDV�RU�FRQWHQW�WKDW�LV�SXEOLVKHG�
IRU�D�UDQJH�RI�DXWKHQWLF�DXGLHQFHV�RXWVLGH�
RI�WKH�FODVVURRP�

&&��$��

'LVFXVV�GLIIHUHQW�DXGLHQFHV�DQG�KRZ�
SUHVHQWDWLRQV�FDQ�FKDQJH�EDVHG�RQ�
DXGLHQFH�

,GHQWLI\�WKH�LQWHQGHG�DXGLHQFH�DQG�VHOHFW�
DSSURSULDWH�SODWIRUP��PHGLXP��ZKHQ�
FUHDWLQJ�GLJLWDO�SLHFHV��SUHVHQWLQJ��DQG�
FROODERUDWLQJ�WR�FRPPXQLFDWH�LGHDV�WR�WKH�
DXGLHQFH�
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���6NLOO���
&RQFHSW�

'HYHORSPHQW��
8VH�GLJLWDO�
WRROV�WR�

EURDGHQ�WKHLU�
SHUVSHFWLYHV�

DQG�HQULFK�WKHLU�
OHDUQLQJ�E\�
FROODERUDWLQJ�
ZLWK�RWKHUV�DQG�

ZRUNLQJ�
HIIHFWLYHO\�LQ�
WHDPV�ORFDOO\�
DQG�JOREDOO\�

$��8VH�GLJLWDO�
WRROV�WR�

FRQQHFW�ZLWK�
OHDUQHUV�IURP�D�

YDULHW\�RI�
EDFNJURXQGV�
DQG�FXOWXUHV��
HQJDJLQJ�ZLWK�
WKHP�LQ�ZD\V�
WKDW�EURDGHQ�

PXWXDO�
XQGHUVWDQGLQJ�
DQG�OHDUQLQJ�

*&��$��

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV��H[���GLJLWDO�
UHVRXUFHV��YLUWXDO�ILHOG�WULSV��YLUWXDO�UHDOLW\��
YLGHR�PHGLD��DQG�VRFLDO�PHGLD���WR�
XQGHUVWDQG�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�
RI�RWKHUV�LQ�VFKRRO��FRPPXQLW\��DQG�EH\RQG�
ZLWK�JXLGDQFH�DQG�VXSSRUW�

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV��H[���
SUHVHQWDWLRQV��YLGHRV��RU�YDULRXV�GLJLWDO�
PHGLD�SODWIRUPV��WR�FRQQHFW�DQG�FROODERUDWH�
ZLWK�DXWKHQWLF�DXGLHQFHV�IURP�D�YDULHW\�RI�
EDFNJURXQGV�DQG�FXOWXUHV�WR�HQULFK�OHDUQLQJ�
H[SHULHQFHV�

8VH�GLJLWDO�WRROV�DQG�UHVRXUFHV�WR�FRQQHFW�
DQG�FROODERUDWH�ZLWK�DXWKHQWLF�DXGLHQFHV�
IURP�YDULRXV�EDFNJURXQGV�DQG�FXOWXUHV�WR�
EURDGHQ�PXWXDO�XQGHUVWDQGLQJ�DQG�
OHDUQLQJ��ZKLOH�XVLQJ�DSSURSULDWH�GLJLWDO�
FLWL]HQVKLS�VNLOOV�

(YDOXDWH�DQG�XVH�GLJLWDO�FROODERUDWLRQ�WRROV�
WR�FRQQHFW�ZLWK�RWKHUV�IURP�D�YDULHW\�RI�
ORFDO�DQG�JOREDO�EDFNJURXQGV�FXOWXUHV�LQ�
RUGHU�WR�H[FKDQJH�LGHDV��GHYHORS�DQ�
XQGHUVWDQGLQJ�RI�GLYHUVH�SHUVSHFWLYHV�DQG�
HQFRXUDJH�OHDUQLQJ�

%��&RQWULEXWH�
FRQVWUXFWLYHO\�
WR�SURMHFW�
WHDPV��

DVVXPLQJ�
YDULRXV�UROHV�

DQG�
UHVSRQVLELOLWLHV�

WR�ZRUN�
HIIHFWLYHO\�
WRZDUG�D�

FRPPRQ�JRDO�

*&��%��

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�WHDP�
PHPEHUV�LQ�D�GLJLWDO�ZRUNVSDFH�ZLWK�
JXLGDQFH�DQG�VXSSRUW�

8VH�GLJLWDO�WRROV�WR�OHDUQ�KRZ�WR�FROODERUDWH�
ZLWK�WHDP�PHPEHUV�LQ�D�GLJLWDO�ZRUNVSDFH��
�H[���VKDULQJ�DQG�UHVSHFWLQJ�GLJLWDO�ZRUN�
ZLWKLQ�D�WHDP�ZRUNVSDFH��DVVXPLQJ�WHDP�
UROHV�DQG�ZRUNLQJ�WRJHWKHU�WR�FUHDWH�YLGHR��
JUHHQ�VFUHHQ�SURGXFWLRQ��VWRS�PRWLRQ�
DQLPDWLRQ��DQG�YDULRXV�RWKHU�IRUPV�RI�GLJLWDO�
FUHDWLRQV���8VH�GLJLWDO�WRROV�DQG�WDNH�RQ�D�
YDULHW\�RI�UROHV�WR�FRQWULEXWH�WR�WHDP�
SURMHFWV�ZLWK�JXLGDQFH�DQG�VXSSRUW�

6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH�
FROODERUDWLYH�WHDPV�ZLWKLQ�WKH�FODVVURRP��
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV��
DQG�SHUVSHFWLYHV�RWKHU�WKDQ�\RXU�RZQ��WR�
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�
JRDO�

8VH�GLJLWDO�WRROV�WR�FRQWULEXWH�WR�D�SURMHFW�
WHDP��GHWHUPLQH�WKHLU�UROH�DQG�UHVSRQVLELOLW\�
ZLWKLQ�WKH�JURXS�DQG�ZRUN�WRZDUG�D�
FRPPRQ�JRDO�RU�D�VROXWLRQ�WR�D�SUREOHP�

&��&RQWULEXWH�
WR�WKH�

H[FKDQJH�RI�
LGHDV�ZLWKLQ�

DQG�EH\RQG�WKH�
OHDUQLQJ�

FRPPXQLW\�

*&��&��

5HVSHFW�WKH�LQWHUHVW�RI�RWKHUV�E\�
FROODERUDWLQJ�WR�VKDUH�LGHDV��H[SHULHQFHV��
DQG�RSLQLRQV��H[���YLUWXDO�FROODERUDWLRQ��
SUHVHQWDWLRQ��DQG�GLVFXVVLRQ�ERDUGV��ZLWK�
JXLGDQFH�DQG�VXSSRUW�

8VH�D�YDULHW\�RI�GLJLWDO�UHVRXUFHV�WR�
FROODERUDWH�ZLWK�PXWXDO�UHVSHFW��H[���YLGHR�
FRQIHUHQFLQJ��FRPPHQWLQJ�WRROV��VOLGH�
GHFNV��DQG�GRFXPHQWV��

6HOHFW�DQG�XVH�GLJLWDO�WRROV�LQ�GLYHUVH�
FROODERUDWLYH�WHDPV�RXWVLGH�WKH�FODVVURRP��
DVVXPLQJ�VSHFLILF�UROHV��UHVSRQVLELOLWLHV��
DQG�SHUVSHFWLYHV�RWKHU�WKDQ�WKHLU�RZQ��WR�
FRQWULEXWH�HIIHFWLYHO\�WRZDUG�D�FRPPRQ�
JRDO�

6HOHFW�GLJLWDO�WRROV�WR�VKDUH�DQG�H[FKDQJH�
LQWHUHVWV��LGHDV�DQG�H[SHULHQFHV�ZLWK�RWKHUV�
IURP�ZLWKLQ�DQG�EH\RQG�WKH�ORFDO�OHDUQLQJ�
FRPPXQLW\�

���$SSOLFDWLRQ��
8VH�GLJLWDO�
WRROV�WR�

FRQQHFW�ZLWK�D�
JOREDO�QHWZRUN�
RI�OHDUQHUV�DQG�
HQJDJH�ZLWK�
LVVXHV�WKDW�
LPSDFW�ORFDO�
DQG�JOREDO�
FRPPXQLWLHV�

$��8VH�
FROODERUDWLYH�
WHFKQRORJLHV�WR�

ZRUN�ZLWK�
RWKHUV��
LQFOXGLQJ�

SHHUV��H[SHUWV�
RU�FRPPXQLW\�
PHPEHUV��WR�

H[DPLQH�LVVXHV�
DQG�SUREOHPV�
IURP�PXOWLSOH�
YLHZSRLQWV�

*&��$��

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�RWKHUV�
WR�H[DPLQH�SUREOHPV�IURP�VFKRRO��
FRPPXQLW\��DQG�EH\RQG�ZLWK�JXLGDQFH�DQG�
VXSSRUW��

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�SHHUV��
H[SHUWV��DQG�FRPPXQLW\�PHPEHUV�WR�
H[DPLQH�SUREOHPV�IURP�PXOWLSOH�YLHZSRLQWV���
�H[���YLGHR�YRLFH�FRQIHUHQFLQJ��

8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�FRQQHFW�
ZLWK�RWKHUV���LQFOXGLQJ�SHHUV��H[SHUWV��DQG�
FRPPXQLW\�PHPEHUV���WR�OHDUQ�DERXW�LVVXHV�
DQG�SUREOHPV�RU�WR�JDLQ�GLYHUVH�ORFDO�DQG�
JOREDO�SHUVSHFWLYHV�

8VH�FROODERUDWLYH�WHFKQRORJLHV�WR�ZRUN�ZLWK�
RWKHUV��SHHUV��H[SHUWV��FRPPXQLW\�
PHPEHUV��WR�JDLQ�NQRZOHGJH�DERXW�LVVXHV�
WKURXJK�YDULRXV�SHUVSHFWLYHV�DQG�RSLQLRQV�
DQG�WR�ILQG�VROXWLRQV�IRU�VRFLDO�FKDQJH�

%��([SORUH�
ORFDO�DQG�

JOREDO�LVVXHV�
DQG�XVH�

FROODERUDWLYH�
WHFKQRORJLHV�WR�

ZRUN�ZLWK�
RWKHUV�WR�
LQYHVWLJDWH�
VROXWLRQV�

*&��%��

8VH�GLJLWDO�WRROV�WR�FROODERUDWH�ZLWK�VFKRRO��
FRPPXQLW\��DQG�EH\RQG�WR�VROYH�SUREOHPV�
ZLWK�JXLGDQFH�DQG�VXSSRUW�

&ROODERUDWH�GLJLWDOO\�ZLWK�RWKHUV�WR�
XQGHUVWDQG�PXOWLSOH�SHUVSHFWLYHV�ZKLOH�
H[SORULQJ�ERWK�ORFDO�DQG�JOREDO�LVVXHV�WR�
VROYH�SUREOHPV�ZLWK�JXLGDQFH�DQG�VXSSRUW���
�H[���SURMHFW�EDVHG�OHDUQLQJ�DQG�FRPPXQLW\�
SUREOHP�VROYLQJ��

8VH�FROODERUDWLYH�WHFKQRORJLHV�DQG�DVVXPH�
UROHV�ZLWKLQ�GLJLWDO�FUHDWLRQV�ZKLOH�
PDLQWDLQLQJ�GLJLWDO�FLWL]HQVKLS�ZLWKLQ�WKH�
WHDP�GLJLWDO�ZRUNVSDFH�WR�LQYHVWLJDWH�DQG�
GHYHORS�VROXWLRQV�WR�ORFDO�DQG�JOREDO�LVVXHV�

([SORUH�DQG�DQDO\]H�ORFDO�DQG�JOREDO�LVVXHV�
DQG�XVH�FROODERUDWLYH�GLJLWDO�WRROV�WR�
LQYHVWLJDWH��GHYHORS�D�SODQ�DQG�UHFRPPHQG�
VROXWLRQV�


