
�

��WK�DVFLOLWH�&RQIHUHQFH������3URFHHGLQJV� � 3DJH�����

�
�
(QKDQFLQJ�OHDUQLQJ�DQDO\WLFV�E\�XQGHUVWDQGLQJ�WKH�QHHGV�
RI�WHDFKHUV�
�
/LQGD�&RUULQ� � ��
&HQWUH�IRU�WKH�6WXG\�RI�+LJKHU�(GXFDWLRQ��
8QLYHUVLW\�RI�0HOERXUQH�
*UHJRU�.HQQHG\�� ��
&HQWUH�IRU�WKH�6WXG\�RI�+LJKHU�(GXFDWLRQ��
8QLYHUVLW\�RI�0HOERXUQH�
5DRXO�0XOGHU�
'HSDUWPHQW�RI�=RRORJ\�
8QLYHUVLW\�RI�0HOERXUQH�
�

7KH�ILHOG�RI�OHDUQLQJ�DQDO\WLFV�KDV�JUHDW�SRWHQWLDO�WR�LQIRUP�DQG�HQKDQFH�WHDFKLQJ�DQG�OHDUQLQJ�
SUDFWLFHV�LQ�KLJKHU�HGXFDWLRQ��+RZHYHU��ZKLOH�PDQ\�VWXGLHV�DUH�EHLQJ�FRQGXFWHG�WR�H[DPLQH�QHZ�
OHDUQLQJ�DQDO\WLFV�WRROV�RU�ZD\V�WKDW�OHDUQLQJ�DQDO\WLFV�FDQ�EH�XVHG�WR�DGGUHVV�VSHFLILF�SUREOHPV�
VXFK�DV�VWXGHQW�UHWHQWLRQ��IHZ�VWXGLHV�KDYH�H[SORUHG�WKH�IXQGDPHQWDO�QHHGV�RI�WHDFKLQJ�VWDII�LQ�
DGGUHVVLQJ�HGXFDWLRQDO�SUREOHPV�RU�PDNLQJ�LPSURYHPHQWV�WR�WKHLU�WHDFKLQJ��7KLV�SDSHU�SUHVHQWV�
WKH�LQLWLDO�ILQGLQJV�IURP�UHVHDUFK�EHLQJ�FRQGXFWHG�ZLWK�VWDII�DVVRFLDWHG�ZLWK�WHDFKLQJ�DQG�OHDUQLQJ�
DW�WKH�8QLYHUVLW\�RI�0HOERXUQH�WR�LGHQWLI\�WKH�QHHGV�DQG�SRWHQWLDO�XVHV�RI�OHDUQLQJ�DQDO\WLFV�WR�
LPSURYH�HGXFDWLRQDO�RXWFRPHV��7KH�UROH�OHDUQLQJ�DQDO\WLFV�ZLOO�SOD\�LQ�LQIRUPLQJ�WHDFKLQJ�
SUDFWLFH�LQ�KLJKHU�HGXFDWLRQ�LV�FRQVLGHUHG��DV�ZHOO�DV�LPSOLFDWLRQV�IRU�IXWXUH�UHVHDUFK�LQ�WKH�ILHOG��
�
.H\ZRUGV��/HDUQLQJ�$QDO\WLFV��+LJKHU�(GXFDWLRQ�
�

,QWURGXFWLRQ�
�
5HVHDUFK�LQ�WKH�ILHOG�RI�OHDUQLQJ�DQDO\WLFV�LQ�KLJKHU�HGXFDWLRQ�KDV�GHYHORSHG�UDSLGO\�RYHU�WKH�SDVW�IHZ�\HDUV��
7KH�LQFUHDVLQJ�DYDLODELOLW\�RI�ODUJH�GDWD�VHWV�IURP�XQLYHUVLW\�OHDUQLQJ�V\VWHPV�RIIHUV�JUHDW�SRWHQWLDO�IRU�GDWD�
LQWHUURJDWLRQ�ZLWK�WKH�JRDO�RI�LQIRUPLQJ�DQG�HQKDQFLQJ�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFHV�DQG�HQYLURQPHQWV��
+RZHYHU��ZLWKRXW�D�FOHDU�XQGHUVWDQGLQJ�RI�DFDGHPLF�QHHGV��OHDUQLQJ�DQDO\WLFV�WRROV�ULVN�PLVVLQJ�WKH�PDUN�RU�
IDOOLQJ�VKRUW�RI�WKHLU�SRWHQWLDO���$W�WKH�8QLYHUVLW\�RI�0HOERXUQH��D�ZRUNLQJ�JURXS�KDV�EHHQ�HVWDEOLVKHG�WR�
LQYHVWLJDWH�WKH�LVVXHV�UHODWHG�WR�WKH�XVH�RI�OHDUQLQJ�DQDO\WLFV�LQ�KLJKHU�HGXFDWLRQ�FRQWH[WV�DQG�WKH�SRWHQWLDO�UROH�
IRU�DQDO\WLFV�DW�WKH�8QLYHUVLW\��7KLV�SDSHU�SUHVHQWV�WKH�LQLWLDO�ILQGLQJV�IURP�D�UHVHDUFK�SURMHFW�XQGHUWDNHQ�E\�WKLV�
JURXS��D�ZRUN�LQ�SURJUHVV��LQYHVWLJDWLQJ�VWDII�QHHGV�DQG�SRWHQWLDO�XVHV�RI�OHDUQLQJ�DQDO\WLFV��7KH�SDSHU�RXWOLQHV�
WKH�SUHOLPLQDU\�WKHPHV�WKDW�KDYH�HPHUJHG�IURP�IRFXV�JURXSV�KHOG�ZLWK�VWDII�DVVRFLDWHG�ZLWK�WHDFKLQJ�DQG�
OHDUQLQJ�DFURVV�WKH�8QLYHUVLW\��,W�FRQVLGHUV�ZD\V�WKDW�OHDUQLQJ�DQDO\WLFV�FRXOG�EH�XVHG�WR�DVVLVW�WHDFKHUV�WR�
DGGUHVV�WKH�HGXFDWLRQDO�SUREOHPV�WKH\�FRPPRQO\�IDFH�ZLWK�VWXGHQWV��SDUWLFXODUO\�LQ�GLJLWDO�HQYLURQPHQWV��,W�DOVR�
FRQVLGHUV�WKH�LPSOLFDWLRQV�RI�WKH�ILQGLQJV�RQ�WKH�IXWXUH�GLUHFWLRQ�RI�UHVHDUFK�LQ�WKH�ILHOG��
�
/HDUQLQJ�DQDO\WLFV�SURYLGH�DQ�RSSRUWXQLW\�WR�LPSURYH�HGXFDWLRQDO�RXWFRPHV�WKURXJK�WKH�DQDO\VLV�RI�GDWD�DERXW�
OHDUQHUV�DQG�WKHLU�DFWLYLWLHV��7KH�IRFXV�RI�OHDUQLQJ�DQDO\WLFV�LV�RQ�WKH�OHDUQLQJ�SURFHVV�DW�WKH�SHUVRQDO��FRXUVH�RU�
GHSDUWPHQWDO�OHYHO��/RQJ�	�6LHPHQV���������+RZHYHU��D������VWXG\�RI�DQDO\WLFV�LQ�����KLJKHU�HGXFDWLRQ�
LQVWLWXWLRQV�IRXQG�WKDW��GHVSLWH�WKH�H[LVWHQFH�RI�ODUJH�DPRXQWV�RI�GDWD��WKH�FXUUHQW�XVH�RI�WKLV�GDWD�LV�DOPRVW�
H[FOXVLYHO\�IRU�FUHGHQWLDOLQJ�DQG�WR�PHHW�UHSRUWLQJ�UHTXLUHPHQWV��UDWKHU�WKDQ�WR�LQIRUP�WHDFKLQJ�DQG�OHDUQLQJ�
SUDFWLFH��%LFKVHO���������5HVHDUFK�LQ�OHDUQLQJ�DQDO\WLFV�WR�GDWH�KDV�WHQGHG�WR�IRFXV�RQ�LVVXHV�VXFK�DV�VWXGHQW�
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UHWHQWLRQ�RU�VLQJOH�WRRO�RU�SUREOHP�VFHQDULRV��.HQQHG\�HW�DO����������7KHUHIRUH�PRUH�UHVHDUFK�LV�QHHGHG�WR�
H[DPLQH�WKH�IXQGDPHQWDO�LVVXHV�WKDW�FDQ�PDNH�DQDO\WLFV�XVHIXO�WR�WHDFKLQJ�DQG�OHDUQLQJ�SUDFWLFHV��/RFN\HU�	�
'DZVRQ����������
�
:KLOH�PRVW�VWXGLHV�KDYH�D�SDUWLFXODU�WRRO�RU�SUREOHP�LQ�PLQG�WKDW�GULYHV�WKH�XVH�RI�OHDUQLQJ�DQDO\WLFV��WKH�SURMHFW�
UHSRUWHG�RQ�LQ�WKLV�SDSHU�VHHNV�WR�JDLQ�DQ�LQVLJKW�LQWR�WKH�YDULRXV�QHHGV�RI�WHDFKLQJ�VWDII�LQ�DGGUHVVLQJ�
HGXFDWLRQDO�SUREOHPV�RU�PDNLQJ�LPSURYHPHQWV�WR�WKHLU�WHDFKLQJ��7KH�ILQGLQJV�ZLOO�GULYH�GHFLVLRQ�PDNLQJ�ZLWK�
UHVSHFW�WR�WKH�SRVVLEOH�LPSOHPHQWDWLRQ�RI�OHDUQLQJ�DQDO\WLFV�DW�WKH�8QLYHUVLW\��:KLOH�WKH�UHVHDUFK�SURMHFW�LV�RI�
GLUHFW�LPSRUWDQFH�DQG�UHOHYDQFH�WR�WKH�8QLYHUVLW\�RI�0HOERXUQH��LW�DOVR�FRQWULEXWHV�WR�D�PRUH�IXQGDPHQWDO�
XQGHUVWDQGLQJ�RI�LVVXHV�DVVRFLDWHG�ZLWK�OHDUQLQJ�DQDO\WLFV��DQ�HPHUJLQJ�ILHOG�ZKLFK�LV�FXUUHQWO\�XQGHU�
UHVHDUFKHG�
���
0HWKRG�
�
7KH�UHVHDUFK�LV�JXLGHG�E\�WKUHH�PDLQ�TXHVWLRQV��
�
��� :KDW�DUH�WKH�NH\�WHDFKLQJ�DQG�OHDUQLQJ�SUREOHPV�VLWXDWLRQV�WKDW�WHDFKHUV�IDFH�IRU�ZKLFK�OHDUQLQJ�DQDO\WLFV�

FRXOG�EH�XVHIXO"�
��� :KDW�GDWD�FRXOG�EH�XVHG�WR�DGGUHVV�WKHVH�HGXFDWLRQDO�SUREOHPV�VLWXDWLRQV"�
��� :KDW�DFWLRQV�FDQ�WHDFKHUV�WDNH�LQ�UHODWLRQ�WR�WKH�LGHQWLILHG�HGXFDWLRQDO�SUREOHPV�VLWXDWLRQV"�
�
$�VHULHV�RI�IRFXV�JURXSV�ZHUH�KHOG�ZLWK�VWDII�DVVRFLDWHG�ZLWK�WHDFKLQJ�DQG�OHDUQLQJ�DFURVV�WKH�8QLYHUVLW\��:KLOH�
QLQH�IRFXV�JURXSV�ZHUH�KHOG��WKLV�SDSHU�UHSRUWV�RQ�WKH�GDWD�IURP�WKH�ILUVW�VHYHQ�JURXSV��ZKLFK�KDG�EHHQ�
FRPSOHWHG�DW�WKH�WLPH�RI�ZULWLQJ��7KH�FRPSOHWH�VDPSOH�ZDV�FKRVHQ�WR�EH�UHSUHVHQWDWLYH�RI�WHDFKLQJ�DQG�OHDUQLQJ�
SUDFWLFH�DW�WKH�8QLYHUVLW\�DFURVV�GLVFLSOLQH�DQG�GHJUHH�OHYHOV��ZLWK�VL[�IRFXV�JURXSV�FRPSULVLQJ�VWDII�LQYROYHG�LQ�
WKH�GHOLYHU\�RI�HDFK�RI�WKH�VL[�QHZ�JHQHUDWLRQ�GHJUHHV��DQG�WKUHH�IRFXV�JURXSV�ZLWK�VWDII�IURP�WKH�ODZ��
HQJLQHHULQJ�DQG�HGXFDWLRQ�JUDGXDWH�VFKRROV��3DUWLFLSDQWV�IRU�WKH�IRFXV�JURXSV�ZHUH�QRPLQDWHG�E\�WKH�$VVRFLDWH�
'HDQ��7HDFKLQJ�DQG�/HDUQLQJ��DQG�RU�SURJUDP�FRRUGLQDWRUV�DFURVV�WKH�IDFXOWLHV�DQG�JUDGXDWH�VFKRROV��7KH�VHYHQ�
IRFXV�JURXSV�UHSRUWHG�RQ�LQ�WKLV�SDSHU�FRPSULVHG�D�WRWDO�RI����VWDII���
�
3DUWLFLSDQWV�ZHUH�LQLWLDOO\�DVNHG�WR�GHVFULEH�WKHLU�WHDFKLQJ�SUDFWLFHV�DQG�WKHQ�WKH\�ZD\�LQ�ZKLFK�WKH\�XVHG�
WHFKQRORJ\�WR�VXSSRUW�WKHLU�WHDFKLQJ��LQ�RUGHU�WR�LGHQWLI\�SRWHQWLDO�VRXUFHV�RI�GDWD�DERXW�OHDUQHUV��7KH�UHPDLQGHU�
RI�WKH�IRFXV�JURXS�ZDV�VWUXFWXUHG�DURXQG�WKH�WKUHH�PDLQ�UHVHDUFK�TXHVWLRQV��$V�SDUWLFLSDQWV�VRPHWLPHV�KDG�
OLPLWHG�IDPLOLDULW\�ZLWK�OHDUQLQJ�DQDO\WLFV��H[DPSOHV�RI�H[LVWLQJ�OHDUQLQJ�DQDO\WLFV�UHSRUWV�DQG�GDVKERDUGV�ZHUH�
XVHG�DV�SURPSWV�IRU�IRFXV�JURXS�GLVFXVVLRQV��7KLV�VWLPXODWHG�FRPPHQWV�DERXW�ZD\V�LQ�ZKLFK�H[LVWLQJ�DQG�QHZ�
W\SHV�RI�DQDO\WLFV�FRXOG�EH�XVHG�WR�DGGUHVV�WHDFKLQJ�DQG�OHDUQLQJ�SUREOHPV��$�WKHPDWLF�DQDO\VLV�RI�WKH�GDWD�ZDV�
WKHQ�FRQGXFWHG�WR�LGHQWLI\�NH\�WKHPHV�LQ�SDUWLFLSDQWV¶�UHVSRQVHV��
�
5HVXOWV�DQG�'LVFXVVLRQ�
�
7KH�HGXFDWLRQDO�SUREOHPV�VLWXDWLRQV�DQG�SRWHQWLDO�LGHDV�IRU�WKH�XVH�RI�OHDUQLQJ�DQDO\WLFV�WKDW�ZHUH�LGHQWLILHG�E\�
DFDGHPLF�VWDII�LQ�WKH�IRFXV�JURXSV�ZHUH�PDQ\�DQG�YDULHG��7KH\�IHOO�LQWR�ILYH�EURDG�FDWHJRULHV������VWXGHQW�
SHUIRUPDQFH������VWXGHQW�HQJDJHPHQW������WKH�OHDUQLQJ�H[SHULHQFH������TXDOLW\�RI�WHDFKLQJ�DQG�WKH�FXUULFXOXP��
DQG�����DGPLQLVWUDWLYH�IXQFWLRQV�DVVRFLDWHG�ZLWK�WHDFKLQJ��2WKHU�WKHPHV�WKDW�HPHUJHG�IURP�WKH�DQDO\VLV�LQFOXGHG�
GLVFLSOLQH�GLIIHUHQFHV�LQ�HGXFDWLRQDO�SUREOHPV�DQG�DQDO\WLFV�QHHGV��WKH�XWLOLW\�RI�FXUUHQWO\�DYDLODEOH�GDWD�
UHSUHVHQWDWLRQV��DQG�WKH�GLIIHUHQFHV�LQ�WHDFKHUV¶�SHUFHSWLRQV�DERXW�WKH�XVHIXOQHVV�RI�OHDUQLQJ�DQDO\WLFV�LQ�
FRPSDULVRQ�ZLWK�WKH�OLWHUDWXUH�LQ�WKH�ILHOG��(DFK�RI�WKHVH�FDWHJRULHV�DQG�WKHPHV�ZLOO�EH�FRQVLGHUHG�LQ�JUHDWHU�
GHWDLO���
�
2SWLPLVLQJ�VWXGHQW�SHUIRUPDQFH�DQG�HQJDJHPHQW�ZDV�WKH�PRVW�FRPPRQ�SRWHQWLDO�XVH�RI�OHDUQLQJ�DQDO\WLFV�
LGHQWLILHG�E\�VWDII�IURP�DFURVV�WKH�GLVFLSOLQHV��7KH�DVVRFLDWHG�HGXFDWLRQDO�SUREOHPV�LGHQWLILHG�LQFOXGHG�
LGHQWLI\LQJ�µDW�ULVN¶�VWXGHQWV��DWWHQGDQFH�LQ�OHFWXUHV��VWXGHQW�DFFHVV�WR�OHDUQLQJ�UHVRXUFHV��SHUIRUPDQFH�LQ�
DVVHVVPHQW��DQG�SURYLGLQJ�IHHGEDFN�WR�ODUJH�FODVVHV��7KH�PDMRULW\�RI�SDUWLFLSDQWV�ZDQWHG�DFFHVV�WR�GDWD�VKRZLQJ�
WKH�FRUUHODWLRQ�EHWZHHQ�VWXGHQW�HQJDJHPHQW��DV�PHDVXUHG�E\�DWWHQGDQFH�LQ�OHFWXUHV�WXWRULDOV���VWXGHQWV¶�DFFHVV�WR�
RQOLQH�UHVRXUFHV��VWXGHQWV¶�SDUWLFLSDWLRQ�LQ�RQOLQH�FRPPXQLFDWLRQ��DQG�WKHLU�SHUIRUPDQFH�LQ�DVVHVVPHQWV��,W�ZDV�
WKRXJKW�WKDW�LW�ZRXOG�EH�EHQHILFLDO�WR�VWXGHQW�OHDUQLQJ�DQG�PRWLYDWLRQ�WR�EH�DEOH�WR�SURYLGH�HLWKHU�LQGLYLGXDO�RU�
FRKRUW�IHHGEDFN�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�VWXGHQW�HQJDJHPHQW�DQG�SHUIRUPDQFH�OHYHOV���
�
,PSRUWDQW�LVVXHV�WKDW�DURVH�LQ�UHODWLRQ�WR�WKH�XVH�RI�OHDUQLQJ�DQDO\WLFV�WR�SURYLGH�VWXGHQWV�ZLWK�IHHGEDFN�
FRQFHUQHG�WKH�ZD\�LQ�ZKLFK�WKH�IHHGEDFN�ZDV�WR�EH�SUHVHQWHG�DQG�WKH�DELOLW\�RI�VWXGHQWV�WR�LQWHUSUHW�VXFK�
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IHHGEDFN��6RPH�LQGLFDWHG�D�SUHIHUHQFH�IRU�EHLQJ�DEOH�WR�SURYLGH�JHQHUDO�IHHGEDFN�WR�FRKRUWV�RI�VWXGHQWV�WKDW�
RXWOLQHG�WKH�SURILOH�RI�KLJK�SHUIRUPLQJ�VWXGHQWV�IURP�SUHYLRXV�RIIHULQJV�RI�WKH�VXEMHFW��2WKHUV�VXJJHVWHG�WKDW�
LQGLYLGXDO�IHHGEDFN�VKRXOG�EH�SURYLGHG�GLUHFWO\�WR�VWXGHQWV���
�

7KH�VHOI�GLDJQRVLV�WKLQJ�,�WKLQN�ZRXOG�EH�DQ�LQWHUHVWLQJ�WKLQJ�WR�H[SORUH��7R�DFWXDOO\�JLYH�WKH�
VWXGHQWV�D�ELW�RI�SRZHU�RYHU�WKH�VRUWV�RI�LQIRUPDWLRQ�WKH\�KDYH�DERXW�WKHLU�RZQ�DSSURDFKHV�WR�
VWXG\��$QG�PD\EH�ZLWK�WLPH�LW�ZRXOG�EXLOG�XS�D�ELW�RI�D�GDWD�EDQN�RU�NQRZOHGJH�DERXW�WKH�
SDUWLFXODU�GLVFLSOLQH�DUHDV�RU�VXEMHFWV��,Q�JHQHUDO�WKLV�VHHPV�WR�EH�WKH�VRUWV�RI�SDWWHUQV�IRU�WKRVH�
VWXGHQWV�ZKR
YH�GRQH�ZHOO�DQG�KRZ�GR�\RX�PDS�DJDLQVW�WKRVH�SDWWHUQV��6RPHWKLQJ�OLNH�WKDW�ZRXOG�
EH�UHDOO\�UHDOO\�SRZHUIXO�IRU�VWXGHQWV���%XVLQHVV�DFDGHPLF��

�
7KH�LGHD�RI�EHLQJ�DEOH�WR�SURILOH�DQ�µLGHDO�VWXGHQW¶��RU�WR�DOORZ�VWXGHQWV�WR�FRPSDUH�WKHLU�HQJDJHPHQW�DQG�
SHUIRUPDQFH�ZLWK�WKH�UHVW�RI�WKH�FODVV��ZDV�VHHQ�DV�LPSRUWDQW�WR�PDNLQJ�WKH�IHHGEDFN�XVHIXO�IRU�VWXGHQWV��
+RZHYHU�WKHUH�DUH�DOVR�FKDOOHQJHV�DVVRFLDWHG�ZLWK�RIIHULQJ�D�VWDQGDUG�SLFWXUH�RI�KLJK�SHUIRUPDQFH��)RU�H[DPSOH��
DQ�DFDGHPLF�IURP�(QJLQHHULQJ�FRPPHQWHG�WKDW���
�

7KH�JUDGHV�DQG�DVVHVVPHQWV�VSHDN�IRU�LWVHOI«�LW
V�JRRG�WR�KDYH�D�KLJK�JUDGH��LW
V�EDG�WR�KDYH�D�ORZ�
JUDGH�±�EXW�ZKHQ�\RX�FRPH�WR�FRPPXQLFDWLRQ�DQG�DFWLYLW\�LW
V�QRW�VR�FOHDU�DQ\PRUH��<RX�FRXOG�EH�
D�EULOOLDQW�VWXGHQW��ZD\�DKHDG�RI�WKH�FODVV��EXW�\RX�KDYH�QRW�EHHQ�DFFHVVLQJ�WKH�GLVFXVVLRQ�ERDUG�
«�LV�WKDW�EDG"��

�
7KLV�KLJKOLJKWV�DQ�DUHD�RI�OHDUQLQJ�DQDO\WLFV�WKDW�UHTXLUHV�IXUWKHU�H[SORUDWLRQ��VSHFLILFDOO\�KRZ�IHHGEDFN�IURP�
OHDUQLQJ�DQDO\WLFV�FDQ�EH�JLYHQ�WR�VWXGHQWV�LQ�D�IRUPDW�WKDW�LV�PRVW�EHQHILFLDO�WR�WKHLU�OHDUQLQJ��DV�ZHOO�DV�KRZ�
VWXGHQWV�FDQ�GHWHUPLQH�WKH�DFWLRQV�WKH\�QHHG�WR�WDNH�LQ�UHVSRQVH�WR�VXFK�IHHGEDFN��
�
6HYHUDO�DFDGHPLFV�VDZ�WKH�SRWHQWLDO�RI�XVLQJ�OHDUQLQJ�DQDO\WLFV�WR�LPSURYH�XQGHUVWDQGLQJ�DQG�DGDSWLRQ�RI�
VWXGHQWV¶�OHDUQLQJ�H[SHULHQFHV��7KLV�ZDV�VHHQ�DV�DQ�H[WHQVLRQ�WR�XQGHUVWDQGLQJ�VWXGHQW�HQJDJHPHQW�DQG�
SHUIRUPDQFH�WRZDUGV�GHYHORSLQJ�D�JUHDWHU�XQGHUVWDQGLQJ�RI�KRZ�VWXGHQWV�GHYHORS�NQRZOHGJH��ZLWK�WKH�SRWHQWLDO�
WR�GLVWLQJXLVK�EHWZHHQ�VWUDWHJLF�DQG�GHHS�DSSURDFKHV�WR�OHDUQLQJ��%LJJV���������$Q�DFDGHPLF�LQ�%XVLQHVV�
VXJJHVWHG�WKDW�EHLQJ�DEOH�WR�WUDFN�NQRZOHGJH�GHYHORSPHQW�IURP�SULRU�NQRZOHGJH�WKURXJK�WR�XQGHUVWDQGLQJ�
GHPRQVWUDWHG�DW�WKH�HQG�RI�WKH�VXEMHFW�FRXOG�EH�RQH�ZD\�WR�GHWHUPLQH�WKH�YDOXH�RI�SDUWLFXODU�HGXFDWLRQDO�
DSSURDFKHV��+RZHYHU��SDUWLFLSDQWV�DOVR�DFNQRZOHGJHG�WKDW�WKHUH�LVQ¶W�DOZD\V�DFFHVV�WR�WKH�QHFHVVDU\�GDWD�WR�
IDFLOLWDWH�WKLV�NLQG�RI�DQDO\VLV��&DXWLRQ�KDV�EHHQ�UHFRPPHQGHG�ZKHQ�XVLQJ�OHDUQLQJ�DQDO\WLFV�IRU�WKH�
PHDVXUHPHQW�RI�OHDUQLQJ�TXDOLW\�VR�WKDW�UHGXFWLRQLVW�DSSURDFKHV�DUH�DYRLGHG��/RGJH�	�/HZLV���������
�
$QRWKHU�FDWHJRU\�RI�SRWHQWLDO�XVH�RI�OHDUQLQJ�DQDO\WLFV�ZDV�WKH�HQKDQFHPHQW�RI�TXDOLW\�RI�WHDFKLQJ�DQG�WKH�
FXUULFXOXP��,Q�/DZ�LW�ZDV�VXJJHVWHG�WKDW�DQ�DXWRPDWHG�WH[WXDO�DQDO\VLV�RI�PHVVDJHV�VHQW�WR�RQOLQH�WXWRUV�FRXOG�
EH�XVHG�WR�LGHQWLI\�FRPPRQ�LVVXHV�VWXGHQWV�ZHUH�IDFLQJ�VR�WKDW�WKHVH�LVVXHV�FRXOG�EH�DGGUHVVHG�ZLWK�WKH�ZKROH�
FODVV�LQ�IDFH�WR�IDFH�VHVVLRQV��6LPLODUO\��LQ�$UWV�LW�ZDV�VXJJHVWHG�WKDW�DQDO\VHV�RI�GLVFXVVLRQ�IRUXP�SRVWV�RU�WKH�
LGHQWLILFDWLRQ�RI�VXSSRUW�UHVRXUFHV�WKDW�KDG�D�KLJK�OHYHO�RI�VWXGHQW�DFFHVV�PD\�KHOS�LQ�GHWHFWLQJ�DUHDV�ZKHUH�
VWXGHQWV�DUH�VWUXJJOLQJ��2WKHU�GLVFLSOLQHV�VDZ�YDOXH�LQ�GHHSHU�DQDO\VLV�RI�DVVHVVPHQW�UHVXOWV��HVSHFLDOO\�
IRUPDWLYH�DQG�VXPPDWLYH�DVVHVVPHQWV�KHOG�HDUO\�LQ�WKH�VHPHVWHU��WR�LGHQWLI\�DVSHFWV�RI�WKH�FXUULFXOXP�WKDW�PD\�
QHHG�IXUWKHU�UHYLHZ���
�
6HYHUDO�JURXSV�LGHQWLILHG�WKH�SRWHQWLDO�IRU�OHDUQLQJ�DQDO\WLFV�WR�EH�XVHG�WR�VXSSRUW�DGPLQLVWUDWLYH�IXQFWLRQV�
DVVRFLDWHG�ZLWK�WHDFKLQJ��([DPSOHV�RI�WKHVH�XVHV�LQFOXGHG��DVVHVVPHQW�RI�FRQVLVWHQF\�EHWZHHQ�VWXGHQW�
SODFHPHQW�ORFDWLRQV��(GXFDWLRQ���HQUROPHQW�DQG�SURILOLQJ�RI�WXWRULDO�JURXSV��$UWV���WUDFNLQJ�VWXGHQW�VDIHW\�
FRPSOLDQFH�UHTXLUHPHQWV�IRU�ILHOG�WULSV��(QJLQHHULQJ���DQG�JXLGDQFH�IRU�VWXGHQWV�RQ�IXWXUH�VXEMHFW�VHOHFWLRQ�
�$UWV���3DUWLFLSDQWV�QRWHG�WKDW�WKHVH�ZHUH�DUHDV�ZKHUH�H[LVWLQJ�GDWD�VHWV�ZHUH�DYDLODEOH��EXW�WKHUH�ZDV�FXUUHQWO\�
QR�ZD\�WR�DFFHVV�WKLV�GDWD�LQ�D�XVHIXO�IRUPDW��3DUWLFLSDQWV�DOVR�QRWHG�WKDW�WKH�WLPH�VDYHG�E\�DXWRPDWLQJ�WKH�
DQDO\VLV�LQ�WKHVH�DGPLQLVWUDWLYH�DUHDV�FRXOG�LQVWHDG�EH�GHYRWHG�WR�FXUULFXOXP�LPSURYHPHQW�DQG�VWXGHQW�VXSSRUW���
�
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FXVWRPLVH�WKH�IRUPDW�RI�UHSRUWV�ZDV�DOVR�UHTXHVWHG��5HSUHVHQWDWLRQV�RI�GDWD�IURP�VXEMHFW�HYDOXDWLRQV�VXFK�DV�WKH�
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W�KDYH�
GLIIHUHQW�YLHZV�RI�WKHP��OLNH�WXWRULDO�E\�WXWRULDO�EUHDNGRZQ�LQ�WHUPV�RI�UHVSRQVHV´��$UWV�DFDGHPLF���7KH�WLPLQJ�
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WKHLU�FRQWH[W��,QVWHDG��SDUWLFLSDQWV�RIIHUHG�VXJJHVWLRQV�RI�KRZ�VLPLODU�LGHDV�FRXOG�EH�XVHG�ZLWK�GLIIHUHQW�GDWD��
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