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�
/HDUQLQJ�$QDO\WLFV�LQ�+LJKHU�(GXFDWLRQ��$�6XPPDU\�RI�
7RROV�DQG�$SSURDFKHV�
�
$PDUD�$WLI��'HERUDK�5LFKDUGV�
'HSDUWPHQW�RI�&RPSXWLQJ��)DFXOW\�RI�6FLHQFH��0DFTXDULH�8QLYHUVLW\��
$\VH�%LOJLQ�
'HSDUWPHQW�RI�6WDWLVWLFV��)DFXOW\�RI�6FLHQFH��0DFTXDULH�8QLYHUVLW\�
0DXULFLR�0DUURQH�
)DFXOW\�RI�%XVLQHVV�DQG�(FRQRPLFV��0DFTXDULH�8QLYHUVLW\��
�

+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV�UHFHQWO\�KDYH�EHHQ�GUDZLQJ�RQ�PHWKRGV�IURP�OHDUQLQJ�DQDO\WLFV�WR�
PDNH�GHFLVLRQV�DERXW�OHDUQHUV¶�DFDGHPLF�SURJUHVV��SUHGLFWLRQV�DERXW�IXWXUH�SHUIRUPDQFH�DQG�WR�
UHFRJQLVH�SRWHQWLDO�LVVXHV��$V�WKH�XVH�RI�OHDUQLQJ�DQDO\WLFV�LQ�KLJKHU�HGXFDWLRQ�LV�D�UHODWLYHO\�QHZ�
DUHD�RI�SUDFWLFH�DQG�UHVHDUFK��WKH�LQWHQW�RI�WKLV�SDSHU�LV�WR�SURYLGH�DQ�RYHUYLHZ�RI�OHDUQLQJ�
DQDO\WLFV�LQFOXGLQJ�D�VXPPDU\�RI�VRPH�H[HPSODU�WRROV��)LQDOO\�ZH�FRQFOXGH�WKH�SDSHU�ZLWK�D�
GLVFXVVLRQ�RQ�FKDOOHQJHV�DQG�HWKLFDO�LVVXHV����
�
.H\ZRUGV��/HDUQLQJ�DQDO\WLFV��KLJKHU�HGXFDWLRQ��OHDUQHU��WRROV��ELJ�GDWD�DQG�VWDNHKROGHUV��
�

,QWURGXFWLRQ�
�
7KHUH�LV�LQFUHDVLQJ�FRPSHWLWLRQ�LQ�WKH�KLJKHU�HGXFDWLRQ��+(��VHFWRU�WR�DGRSW�SUDFWLFHV�WR�HQVXUH�RUJDQLVDWLRQDO�
VXFFHVV�DW�DOO�OHYHOV�E\�DGGUHVVLQJ�TXHVWLRQV�DERXW�HGXFDWLQJ�DQG�UHWDLQLQJ�D�ODUJHU�DQG�PRUH�GLYHUVH�VWXGHQW�
SRSXODWLRQ��DGPLVVLRQV��IXQG�UDLVLQJ�DQG�RSHUDWLRQDO�HIILFLHQF\��YDQ�%DUQHYHOG��$UQROG��	�&DPSEHOO���������,Q�
WKLV�FRPSHWLWLYH�HQYLURQPHQW��+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV��+(,V��KDYH�HQWHUHG�WKH�HUD�RI�µELJ�GDWD¶�DQG�DUH�
FROOHFWLQJ�ODUJH�YROXPHV�RI�GDWD�UHODWLQJ�WR�WKHLU�OHDUQHUV�DQG�WKH�HGXFDWLRQDO�SURFHVV��7KHVH�YDVW�DPRXQWV�RI�
GDWD�DUH�VWRUHG�LQ�WKH�VWXGHQW�LQIRUPDWLRQ�V\VWHPV��6,6���LQFOXGLQJ�OHDUQHU�LQWHUDFWLRQV�ZLWK�YDULRXV�HGXFDWLRQDO�
WHFKQRORJLHV�VXFK�DV�OHDUQLQJ�FRXUVH�PDQDJHPHQW�V\VWHPV��/06�&06���DQG�LQ�YDULRXV�GDWDEDVHV�VXFK�DV�
DGPLVVLRQV�ILOHV��OLEUDU\�UHFRUGV�DQG�RWKHU�V\VWHPV��7DLU�	�(O�+DOHHV���������7KH�H[WUDFWLRQ�RI�WKH�GDWD�GHULYHG�
IURP�WKHVH�WHFKQRORJLHV�DUH�SRWHQWLDOO\�DFFHVVLEOH�IRU�GDWD�PLQLQJ��DQDO\VLV��DQG�LQWHUSUHWDWLRQ��DQG�KDV�FDSWXUHG�
WKH�DWWHQWLRQ�RI�+(�DGPLQLVWUDWRUV��DFDGHPLFV��UHVHDUFKHUV�DQG�JRYHUQPHQW�DJHQFLHV��
�
7KHUH�LV�D�SOHWKRUD�RI�WHUPV�DQG�GHILQLWLRQV�XVHG�IRU�DQDO\WLFV�LQ�WKH�DFDGHPLF�GRPDLQ��([DPSOHV�LQFOXGH�
EXVLQHVV�DQDO\WLFV��HGXFDWLRQDO�GDWD�PLQLQJ��DFDGHPLF�DQDO\WLFV��OHDUQLQJ�DQDO\WLFV��/$���SUHGLFWLYH�DQDO\WLFV�RU�
DFWLRQ�DQDO\WLFV��6RPH�RI�WKHVH�WHUPV�DUH�FRQFHSWXDO��ZKDW�LW�LV��ZKLOH�RWKHUV�DUH�PRUH�IXQFWLRQDO��ZKDW�LW�GRHV���
+RZHYHU��WKLV�LV�EDVLFDOO\�GXH�WR�WKH�REVHUYDWLRQ�WKDW�WKHVH�QHZ�IRUPV�RI�DQDO\WLFV�FDQ�EHJLQ�WR�DGGUHVV�VRPH�RI�
WKH�FRQFHUQV�FKDOOHQJLQJ�WKH�+(�VHFWRU�VXFK�DV�LPSURYLQJ�UHWHQWLRQ��DGGUHVVLQJ�FXUULFXOXP�VWDQGDUGV��LQFUHDVLQJ�
DFFRXQWDELOLW\��PHDVXULQJ�WHDFKLQJ�TXDOLW\��JUDGXDWLRQ�UDWHV�DQG�HPSOR\PHQW�SODFHPHQW��$UQROG�	�3LVWLOOL��
������'DZVRQ��������.RYDFLF���������7KHUHIRUH��LQ�OLQH�ZLWK�WKH�FRQFHSWXDO�IUDPHZRUN�RI�DQDO\WLFV�LQ�+(�E\�
YDQ�%DUQHYHOG�HW�DO�����������ZH�FDQ�VD\�WKDW�/$�LQ�WKH�DFDGHPLF�GRPDLQ�LV�IRFXVHG�VSHFLILFDOO\�RQ�OHDUQHUV��
OHDUQLQJ�SURFHVVHV�DQG�WKHLU�OHDUQLQJ�EHKDYLRXUV��*UHOOHU�	�'UDFKVOHU���������JDWKHULQJ�GDWD�IURP�/06�DQG�6,6�
LQ�RUGHU�WR�HVWDEOLVK�LQGLFDWRUV�RI�FRQFHSWV�VXFK�DV�NQRZOHGJH�FRQVWUXFWLRQ��FUHDWLYLW\��VHOI�GLUHFWHG�OHDUQLQJ��
VHQVH�RI�FRPPXQLW\��DQG�DVVHVVLQJ�DFDGHPLF�SURJUHVV�EDVHG�RQ�DVVHVVPHQW�DQG�VWUXFWXUHG�DFWLYLWLHV�
�%LHQNRZVNL��)HQJ��	�0HDQV��������'DZVRQ���������7KLV�FDQ�EH�DFKLHYHG�E\��SUHGLFWLQJ�OHDUQHUV¶�SHUIRUPDQFH��
VXJJHVWLQJ�UHOHYDQW�OHDUQLQJ�UHVRXUFHV��LQFUHDVHG�UHIOHFWLRQ�DQG�DZDUHQHVV�RQ�WKH�SDUW�RI�WKH�OHDUQHU��GHWHFWLRQ�RI�
XQGHVLUDEOH�OHDUQLQJ�EHKDYLRXUV��DQG�GHWHFWLQJ�HPRWLRQDO�VWDWHV�VXFK�DV�GXOOQHVV�RU�IUXVWUDWLRQ�RI�WKH�OHDUQHU��
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�
7KH������KRUL]RQ�UHSRUW�LGHQWLILHG�/$�DV�D�NH\�IXWXUH�WUHQG�LQ�WHFKQRORJ\�HQKDQFHG�OHDUQLQJ�DQG�WHDFKLQJ�
�-RKQVRQ�HW�DO����������$V�DQ�HPHUJLQJ�ILHOG��WKH�SURFHVV�RI�/$�XVHV�WKH�GDWD�DVVRFLDWHG�ZLWK�D�OHDUQHU¶V�
LQWHUDFWLRQV�WR�GUDZ�RXW�SHGDJRJLFDO�SDWWHUQV�WR�LQIRUP�GHFLVLRQV�DQG�HYDOXDWLRQV��$UQROG�	�3LVWLOOL��������
*DPPHOO��$OOHQ��	�%DQDFK��������/RQJ�	�6LHPHQV��������YDQ�%DUQHYHOG�HW�DO����������$�NH\�PRWLYDWLRQ�IRU�/$�
LV�WR�LPSURYH�LQWHUQDO�LQVWLWXWLRQDO�FURVV�FROODERUDWLRQ�DQG�VHWWLQJ�DQ�DJHQGD�IRU�WKH�ODUJHU�OHDUQLQJ�DQG�WHDFKLQJ�
FRPPXQLW\��YLD�VRFLDOLVDWLRQ��SHGDJRJ\�DQG�WHFKQRORJ\���/HDUQLQJ�DQDO\WLFV�LV�VWLOO�LQ�LWV�LQIDQF\��KRZHYHU�LWV�
VKRUW�OLIH�KDV�SURGXFHG�QXPHURXV�FRQFHSWXDOLVDWLRQV��,Q�DQ�HIIRUW�WR�DGG�FODULW\�WR�WKLV�ODQGVFDSH��WKH�DLP�RI�WKLV�
SDSHU�LV�WR�FRPSLOH�D�VXPPDU\�RI�VRPH�H[HPSODU�WRROV�EDVHG�RQ�IRXU�GLPHQVLRQV�RI�/$��LQSXW��VWDNHKROGHUV��
JRDOV�DQG�WHFKQLTXHV���,Q�WKH�IROORZLQJ�VHFWLRQ�ZH�SUHVHQW�ILYH�H[HPSODU\�WRROV�DQG�WKHLU�EULHI�FRPSDULVRQ��7KH�
SDSHU�FRQFOXGHV�ZLWK�D�GLVFXVVLRQ�RQ�FKDOOHQJHV�DQG�HWKLFDO�LVVXHV���

([HPSODU�7RROV�DQG�$SSURDFKHV�
�
7R�FRPSO\�ZLWK�WKH�VSDFH�FRQVWUDLQWV��ZH�DUH�GHVFULELQJ�RQO\�IRXU�WRROV��7KH�IROORZLQJ�XQLYHUVLW\�VSHFLILF�WRROV�
ZHUH�FKRVHQ�EHFDXVH�WKH\�LOOXVWUDWH�D�FRPELQDWLRQ�RI�DOWHUQDWLYH�SXUSRVHV�DQG�JRDOV�RI�/$��7KH�ELJJHU�REMHFWLYH�
EHKLQG�DOO�WKH�WRROV�LV�WR�LPSURYH�VWXGHQW�VXFFHVV�DQG�UHWHQWLRQ�DQG�WR�XQGHUVWDQG�UHDVRQV�IRU�VWXGHQW�
GLVHQJDJHPHQW�DQG�DWWULWLRQ��$OO�WRROV�ZHUH�GHYHORSHG�DQG�LPSOHPHQWHG�DW�$XVWUDOLDQ�XQLYHUVLWLHV��6RPH�RI�WKH�
WRROV�DUH�QRW�SXEOLFDOO\�DYDLODEOH�DQG�PRVW�RWKHUV�RQO\�VHHP�WR�ZRUN�ZLWKLQ�YHU\�VSHFLILF�HQYLURQPHQWV��
DOWKRXJK�WKH\�PD\�KDYH�EHHQ�GHVLJQHG�LQ�D�PRUH�JHQHUDO�VSLULW���
�

�
�

)LJXUH����7KH�61$33�7RRO� )LJXUH����7KH�&�6�7RRO�

�
�

)LJXUH����7KH�$:(�7RRO� )LJXUH����7KH�3$66�7RRO�
�
8QLYHUVLW\�RI�:ROORQJRQJ��82:��7KH�6RFLDO�1HWZRUNV�$GDSWLQJ�3HGDJRJLFDO�3UDFWLFH��61$33��
�
7KH�61$33�WRRO�JHQHUDWHV�YLVXDO�UHSUHVHQWDWLRQV��VRFLDO�QHWZRUN�GLDJUDPV��RI�XVHU�LQWHUDFWLRQV��DFWLYLW\�DQG�
SDWWHUQV�RI�EHKDYLRXU�RQ�GLVFXVVLRQ�IRUXP�SRVWV�DQG�UHSOLHV��7KH�YLVXDO�PDSSLQJ�LOOXVWUDWHV�WKH�XVHUV¶�OHYHO�RI�
HQJDJHPHQW�DQG�DFWLYLW\�ZLWK�WKH�DLP�RI�LGHQWLI\LQJ�OHDUQHUV�ZKR�DUH�DW�ULVN�RI�XQGHUSHUIRUPLQJ�GXH�WR�ORZHU�
OHYHOV�RI�SDUWLFLSDWLRQ�LQ�FRPSDULVRQ�WR�RWKHU�OHDUQHUV��)LJXUH�����7KH�WRRO�UHWULHYHV�GDWD�IURP��DQG�JHQHUDWHV�
UHSRUWV�EDVHG�RQ��OHDUQHU�LQWHUDFWLRQV�IURP�FRPPHUFLDO��EODFNERDUG��DQG�RSHQ�VRXUFHG��0RRGOH��/06�LQFOXGLQJ�
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ORJ�LQ�IUHTXHQF\��GZHOO�WLPH�DQG�QXPEHU�RI�GRZQORDGV��%DNKDULD�	�'DZVRQ����������
���������������������������������������������������������������������������������������������������������������������
(GLWK�&RZDQ�8QLYHUVLW\��(&8��&RQQHFW�IRU�6XFFHVV��&�6��
�
7KH�&�6�LV�D�SURDFWLYH��XQLYHUVLW\�ZLGH�DQG�IXOO\�DXWRPDWHG�V\VWHP�EDVHG�RQ�HQUROPHQW�GDWD�DQG�SUH�
GHWHUPLQHG�WULJJHUV��GHPRJUDSKLF�GDWD��EHKDYLRXUDO�GDWD��VWXGHQW�VXUYH\�DQG�VHOI�UHSRUW��ZLOO�EH�VXSSOHPHQWHG�
ZLWK�WULJJHUV�IHG�IURP�WKH�RWKHU�GDWD�VRXUFHV��%ODFNERDUG��5LJKW1RZ��DFDGHPLF�UHIHUUDOV��PLG�VHPHVWHU�JUDGHV���
7KLV�HDUO\�ZDUQLQJ�WRRO��)LJXUH����VHHNV�WR�LPSURYH�OHDUQHU�VXFFHVV�DQG�E\�LPSOLFDWLRQ��WKHLU�UHWHQWLRQ�DQG�
JUDGXDWLRQ�UDWHV��7KH�&�6�DXWRPDWLFDOO\�IODJ�OHDUQHUV�ZKR�DUH�OLNHO\�WR�UHTXLUH�H[WUD�VXSSRUW�WR�FRPSOHWH�WKHLU�
VWXGLHV��2QFH�VWXGHQWV�KDYH�EHHQ�LGHQWLILHG��WKH\�ZLOO�EH�UHIHUUHG�RQWR�WKH�DSSURSULDWH�VHUYLFHV�ZLWKLQ�WKH�
XQLYHUVLW\�E\�WKH�&�6�WHDP��,Q�DGGLWLRQ�WR�GDLO\�UHSRUWV��D�VHULHV�RI�FRQVROLGDWHG�UHSRUWV�ZLOO�EH�VHQW�WR�NH\�
VXSSRUW�VHUYLFHV�DQG�IDFXOWLHV�ZLWKLQ�WKH�XQLYHUVLW\��-DFNVRQ�	�5HDG����������
�
8QLYHUVLW\�RI�1HZ�(QJODQG��81(��$XWRPDWHG�:HOOQHVV�(QJLQH��$:(��
�
7KH�$:(�LV�DQ�HDUO\�DOHUW�HQJLQH�GHVLJQHG�DQG�EXLOW�WR�HQKDQFH�OHDUQHU�HQJDJHPHQW�DQG�UHWHQWLRQ�DW�81(�
�)LJXUH�����7KH�$:(�LV�EDVHG�RQ�WKH�VXFFHVVIXO�(PRWLFRQV�LGHQWLILFDWLRQ�DFWLYLW\�HPEHGGHG�LQ�WKH�RQOLQH�81(�
VWXGHQW�SRUWDO��P\81(��DQG�RWKHU�GDWD�LQ�GLIIHUHQW�XQLYHUVLW\�V\VWHPV��H�0RWLRQ��H�UHVHUYH��/06��650�VWXGHQW�
UHODWLRQVKLS�PDQDJHPHQW��606�VWXGHQW�PDQDJHPHQW�V\VWHP��XQLW�GLVFRQWLQXDWLRQ�SROO�DQG�WKH�9LEH��UHODWHG�WR�
OHDUQHUV�LQWHUDFWLRQV�ZLWK�WKH�XQLYHUVLW\�DQG�WKHLU�WHDFKHUV��XVH�RI�IDFLOLWLHV�DQG�WKHLU�UHVSRQVLYHQHVV�WR�GHDGOLQHV��
7KH�$:(¶V��µHYLGHQFH�EDVHG�V\VWHP�RI�UHWHQWLRQ¶�KHOSV�WR�LGHQWLI\�KLJK�ULVN�OHDUQHUV�ZKR�PD\�EH�VWUXJJOLQJ�RU�
H[SHULHQFLQJ�GLVHQJDJHPHQW�IURP�WKHLU�FRXUVHV��/HHFH�	�+DOH���������%DVHG�RQ�WKH�LQGLFDWRUV��WKH�$:(�
JHQHUDWHV�GDLO\�RU�ZHHNO\�ZHOOQHVV�UHSRUWV�ZKLFK�GHWDLOV�UHDVRQV�IRU�ZLWKGUDZDO�DQG�ZHOOQHVV�KDSSLQHVV�UDWLQJV�
ZLWKLQ�LQGLYLGXDO�VFKRROV�DQG�FRXUVHV��
�
2SHQ�8QLYHUVLW\�$XVWUDOLD��28$����3HUVRQDOLVHG�$GDSWLYH�6WXG\�6XFFHVV��3$66��
�
,Q�D�&ULWHULRQ�&RQIHUHQFH�RQ�,PSURYLQJ�6WXGHQW�5HWHQWLRQ�DQG�6XFFHVV�KHOG�DW�6\GQH\�GDWHG����-XQH�������'U�
'LUN�,IHQWKDOHU�IURP�28$�SUHVHQWHG�WKH�3$66��DQ�HDUO\�DOHUW�WRRO�GHVLJQHG�DQG�EXLOW�WR�HQKDQFH�OHDUQHU�
HQJDJHPHQW�DQG�UHWHQWLRQ�LQ�DQ�RQOLQH�OHDUQLQJ�HQYLURQPHQW��)LJXUH�����%DVHG�RQ�LQGLYLGXDO�FKDUDFWHULVWLFV��
VRFLDO�ZHE��FXUULFXOXP�DQG�SK\VLFDO�GDWD�GUDZQ�IURP�D�QXPEHU�RI�V\VWHPV��0\�VWXG\�FHQWHU�VWXG\�EXGGLHV��
VPDUW�WKLQNLQJ�RQOLQH�VWXG\�VXSSRUW��GLVFXVVLRQ�IRUXPV��VRFLDO�PHGLD�SDJHV��VWXGHQW�VXFFHVV�KXE�DQG�RWKHUV��LQ�
DQ�RQOLQH�OHDUQLQJ�HQYLURQPHQW�DUH�LQWHJUDWHG��SURFHVVHG�DQG�DQDO\VHG�E\�D�OHDUQLQJ�DQDO\WLFV�HQJLQH��
SHUVRQDOLVDWLRQ�DQG�DGDSWLRQ�HQJLQH�DQG�UHSRUWLQJ�HQJLQH�KHOSV�WR�LGHQWLI\�KLJK�ULVN�VWXGHQWV�ZKR�PD\�EH�
VWUXJJOLQJ�RU�H[SHULHQFLQJ�GLVHQJDJHPHQW��%DVHG�RQ�WKH�YDULRXV�LQGLFDWRUV�XVHG��WKH�3$66�JHQHUDWHV�YLVXDO�
VLJQDOV��SHUIRUPDQFH�OHYHOV��VHOI�DVVHVVPHQW��SUHGLFWLYH�FRXUVH�PDVWHU\��KLJKOLJKW�VRFLDO�LQWHUDFWLRQ��
UHFRPPHQGV�FRQWHQW�DQG�DFWLYLWLHV�DQG�SURYLGHV�D�SHUVRQDOLVHG�HQYLURQPHQW��
�
6XPPDU\�RI�&RQFHSWXDO�$QDO\VLV�RI�([HPSODU�/HDUQLQJ�$QDO\WLFV�7RROV�
�
7KH�IROORZLQJ�7DEOH���SURYLGHV�D�VXPPDU\�RI�WKH�WRROV�EDVHG�RQ�ZKDW�NLQG�RI�GDWD�WKH�WRRO�DUH�XVLQJ�IRU�DQDO\VLV�
�LQSXW���ZKR�LV�WDUJHWHG�E\�WKH�DQDO\VLV��VWDNHKROGHUV�DFDGHPLF�LQVWLWXWLRQ��GHSDUWPHQW�DQG�OHDUQHU���WKH�SXUSRVH�
RI�WKH�DQDO\VLV��JRDO���DQG�KRZ�WKH�WRRO�SHUIRUPV�DQDO\VLV�RI�WKH�FROOHFWHG�GDWD��WHFKQLTXHV���
�

7DEOH����6XPPDU\�RI�/HDUQLQJ�$QDO\WLFV�7RROV�
�

� 61$33� &�6� $:(� 3$66�
,QSXW�V�� � � � �
6WXGHQW�LQIRUPDWLRQ�V\VWHP��6,6�� � ;� ;� ;�
/HDUQLQJ�FRXUVH�PDQDJHPHQW�V\VWHP� � ;� ;� ;�
*UDGH�ERRN� � � � �
'LVFXVVLRQ�IRUXPV� ;� � ;� ;�
6RFLDO�PHGLD�SDJHV� � � ;� ;�
8QLYHUVLW\�VSHFLILF�V\VWHPV� � ;� ;� ;�
6WDNHKROGHU�V�� � � � �
,QVWLWXWLRQ�  X X  
'HSDUWPHQW�   X X 
/HDUQHU� X X X X 
*RDO�V�� � � � �
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0RQLWRULQJ� X X X X 
$QDO\VLV� X ;� ;� X 
3UHGLFWLRQ� X ;� ;� X 
,QWHUYHQWLRQ� X ;� ;� X 
$GDSWDWLRQ� ;� ;� X 
7XWRULQJ�0HQWRULQJ� � � X 
$VVHVVPHQW� � � X 
)HHGEDFN� � � X 
3HUVRQDOLVDWLRQ�� ;� ;� X 
5HFRPPHQGDWLRQ� ;� ;� X 
5HIOHFWLRQ� � � X 
7HFKQLTXH�V��XVHG� � � � �
/HDUQLQJ�DQDO\WLFV��/$�� X X X X 
6RFLDO�QHWZRUN�DQDO\VLV��61$�� X X 
9LVXDOLVDWLRQ� X X X X 
6WDWLVWLFV� X X X X 
(PRWLRQDO�LQWHOOLJHQFH��(,�� X 

�
'LVFXVVLRQ�DQG�&RQFOXVLRQ�
�
7KH�DLP�RI�RXU�FRPSDULVRQ�LV�WR�H[SDQG�RXU�XQGHUVWDQGLQJ�RI�/$�LQ�WKH�+(�VHFWRU��7DEOH���VXPPDULVHV�WKH�
H[HPSODU�WRROV�EDVHG�RQ�IRXU�GLPHQVLRQV�RI�/$��LQSXW��VWDNHKROGHUV��JRDOV�DQG�WHFKQLTXHV�XVHG��WR�GHPRQVWUDWH�
KRZ�GDWD�UHVLGLQJ�LQ�GLIIHUHQW�+(,�V\VWHPV�FDQ�WUDFN�PDQ\�DVSHFWV�RI�OHDUQHU�SHUIRUPDQFH�DQG�EHKDYLRXU�WR�
GHYHORS�QHZ�WRROV��VXFK�DV�LQWHOOLJHQW�HDUO\�ZDUQLQJ�V\VWHPV�WR�SUHGLFW�OHDUQHU�SHUIRUPDQFH��(YHQWXDOO\��VXFK�
WRROV�FDQ�SURYLGH�LQIRUPDWLRQ�WR�+(�DGPLQLVWUDWRUV�DQG�OHDUQHUV�WR�IDFLOLWDWH�WKHLU�GHFLVLRQ�PDNLQJ���
�
5HFHQWO\��:LOOLV�DQG�KLV�FROOHDJXHV�VXJJHVWHG�D�WKRURXJK�OLVW�WKDW�H[HPSOLILHV�WKH�W\SHV�RI�TXHVWLRQV�LQVWLWXWLRQV�
PXVW�DGGUHVV�ZKHQ�XVLQJ�ELJ�GDWD��$FFRUGLQJ�WR�:LOOLV��&DPSEHOO��DQG�3LVWLOOL���������VRPH�H[DPSOHV�FRXOG�EH��

x� 'RHV�WKH�FROOHJH�DGPLQLVWUDWLRQ�OHW�OHDUQHUV�NQRZ�WKHLU�DFDGHPLF�EHKDYLRXUV�DUH�EHLQJ�WUDFNHG"�
x� :KDW�DQG�KRZ�PXFK�LQIRUPDWLRQ�VKRXOG�EH�SURYLGHG�WR�WKH�OHDUQHUV"�
x� +RZ�PXFK�LQIRUPDWLRQ�GRHV�WKH�LQVWLWXWLRQ�JLYH�LQVWUXFWRUV��IDFXOW\�PHPEHUV�"��
x� 'RHV�WKH�LQVWLWXWLRQ�SURYLGH�D�FDOFXODWHG�SUREDELOLW\�RI�DFDGHPLF�VXFFHVV"�
x� +RZ�VKRXOG�WKH�LQVWUXFWRUV�UHDFW�WR�WKH�GDWD"��
x� 6KRXOG�WKH�LQVWUXFWRU�FRQWDFW�WKH�OHDUQHU"��
x� :LOO�WKH�GDWD�LQIOXHQFH�SHUFHSWLRQV�RI�WKH�OHDUQHU�DQG�WKH�JUDGLQJ�RI�DVVLJQPHQWV"�
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