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7KH�SURMHFW�LV�DVVLVWLQJ�DFDGHPLF�VWDII�LQ�PDNLQJ�HIIHFWLYH�XVH�RI�OHDUQLQJ�WHFKQRORJLHV�IRU
VXSSRUWLQJ�WKH�GHYHORSPHQW�E\�VWXGHQWV�RI�VRPH�RI�WKH�FDSDELOLWLHV�WKDW�UHVHDUFKHUV�SRVVHVV��RI
EHQHILW�PRUH�JHQHUDOO\�LQ�WKHLU�VWXGLHV��LQ�HPSOR\PHQW�DQG�LQ�ODWHU�OLIH�
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7KHUH�LV�ZLGH�DJUHHPHQW�LQ�KLJKHU�HGXFDWLRQ�WKDW�JDLQLQJ�D�GHJUHH�PHDQV�PRUH�WKDQ�PDVWHULQJ
VXEMHFW�FRQWHQW��&RJQLWLYH�VNLOOV�DQG�VXEMHFW�VSHFLILF�VNLOOV�DUH�LQFUHDVLQJO\�HPSKDVLVHG��LQ�WKH
EHOLHI�WKDW�WKH\�DUH�WUDQVIHUDEOH�WR�RWKHU�VLWXDWLRQV��DQG�FRXUVH�DQG�PRGXOH�GHVFULSWLRQV�DUH
VWDUWLQJ�WR�UHIOHFW�WKLV��+RZHYHU��LW�LV�QRW�HDV\�WR�SURGXFH�FRXUVHV�WKDW��WKURXJK�WKHLU�SURFHVVHV�DQG
PHWKRGV�RI�DVVHVVPHQW��WUXO\�GHYHORS�VRPH�RI�WKH�PRVW�YDOXDEOH�VNLOOV�

7KH�7(/5,�3URMHFW�KDV�IRFXVHG�RQ�WKH�FRJQLWLYH�VNLOOV�RI�UHVHDUFKHUV��GHILQHG�VRPH�RI�WKHP��DQG
VXJJHVWHG�KRZ�WKH\�FDQ�EH�GHYHORSHG�DQG�DVVHVVHG��,Q�SDUWLFXODU��ZH�KLJKOLJKW�WZR�OHDUQLQJ
SURFHVVHV��7DEOH�����ZKLFK�DUH�HVVHQWLDOO\�FRPSOLPHQWDU\�DQG�PXWXDOO\�VXSSRUWLYH��7KH�ILUVW�LV
DGRSWLYH�OHDUQLQJ��ZKLFK�PDNHV�XVH�RI�HVWDEOLVKHG�DQG�ZHOO�XQGHUVWRRG�NQRZOHGJH�DQG
WHFKQLTXHV�LQ�ERXQGHG�VLWXDWLRQV��7KH�VHFRQG�LV�DGDSWLYH�OHDUQLQJ��ZKLFK�UHTXLUHV�KLJKHU�OHYHO
WKLQNLQJ�LQ�PRUH�RSHQ�VLWXDWLRQV��:H�DUJXH�WKDW�UHVHDUFKHUV�WHQG�WR�HQJDJH�LQ�DGDSWLYH�OHDUQLQJ�LQ
D�ZD\�WKDW�FDQ�EH�IRVWHUHG�LQ�VWXGHQWV
�OHDUQLQJ�ZKHQ�FRXUVHV�DUH�GHVLJQHG�DSSURSULDWHO\�
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.QRZOHGJH�DQG�3UDFWLFH�RI���� )RUPDWLRQ�DQG�*HQHUDWLRQ�RI����

)DFWV��$VVHUWLRQV��5XOHV�DQG�/DZV 3HUVRQDO�,QWHUSUHWDWLRQ��0HDQLQJ�DQG�([SUHVVLRQ

/DQJXDJH�DQG�3URWRFROV (YDOXDWLRQ��'HFLVLRQV�DQG�-XVWLILFDWLRQ

7HFKQLTXHV�DQG�3URFHGXUHV $UJXPHQWV��5HDVRQLQJ�DQG�([SODQDWLRQV

2UJDQLVDWLRQ�DQG�6WUXFWXUH 6\QWKHVLV�DQG�&RQFHSWXDOLVDWLRQ

(VWDEOLVKHG�5HODWLRQVKLSV�DQG�3ULQFLSOHV 2ULJLQDOLW\��&UHDWLYLW\�DQG�,QQRYDWLRQ

7DEOH����7ZR�&RPSOLPHQWDU\�)RUPV�RI�/HDUQLQJ

7KH�HGXFDWLRQDO�IUDPHZRUN�XVHG�E\�WKH�SURMHFW�KDV�EHHQ�GHYHORSHG�LQWR�D�VHW�RI�FRXUVH�GHVLJQ
JXLGHOLQHV�WKDW�DLP�WR�SURYLGH�D�PHDQV�IRU�VWDII�WR�
• PDNH�SRZHUIXO�DQG�UREXVW�GHFLVLRQV�DQG�MXVWLILFDWLRQ�IRU�WKHLU�FKRLFHV�RI�PHWKRGV�DQG�XVH�RI

PDWHULDOV�IRU�WHDFKLQJ��OHDUQLQJ�DQG�DVVHVVPHQW�
• PDNH�H[SOLFLW�VWDWHPHQWV�FRQFHUQLQJ�VWXGHQW�OHDUQLQJ�RXWFRPHV�DQG�DVVHVVPHQW�FULWHULD�
• HVWDEOLVK�FRKHUHQFH�LQ�FRQWHQW��VWUXFWXUH��PHWKRGV�RI�GHOLYHU\��DVVHVVPHQW��VWXGHQW�SURJUHVVLRQ�

VXSSRUW�DQG�JXLGDQFH�

7KH�WHDP�EHOLHYHV�WKDW�GHVLJQLQJ�DQG�DVVHVVLQJ�FRXUVHV�LQ�ZD\V�WKDW�HPSKDVLVH�DGDSWLYH�OHDUQLQJ
HQKDQFHV�WKH�TXDOLW\�RI�FRXUVHV��7KHVH�FRXUVH�GHVLJQ�DSSURDFKHV�DUH�HDVLO\�H[WHQGHG�WR�WKH
OHDUQLQJ�SURFHVVHV�DQG�DVVLJQPHQW�SUDFWLFHV�DFURVV�D�EURDG�UDQJH�RI�HGXFDWLRQDO�VHWWLQJV�
SDUWLFXODUO\�LQ�SURIHVVLRQDO�GHYHORSPHQW��EXW�DOVR�LQ�VFKRROV�DQG�IXUWKHU�HGXFDWLRQ�
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7KH�SURMHFW�WHDP�KDV�LPSOHPHQWHG�WKHVH�HGXFDWLRQDO�DSSURDFKHV�LQ�FRXUVHV�DFURVV�D�UDQJH�RI
GLVFLSOLQHV�LQ�GHSDUWPHQWV�DW�:DUZLFN�DQG�2[IRUG�8QLYHUVLWLHV��ZKLOH�DW�WKH�VDPH�WLPH�PDNLQJ
DSSURSULDWH�XVH�RI�WKH�EHQHILWV�RIIHUHG�E\�OHDUQLQJ�WHFKQRORJLHV�

,W�LV�IDLUO\�VWUDLJKWIRUZDUG�WR�VHOHFW�WHFKQRORJLHV�WKDW�VXSSRUW�DGRSWLYH�OHDUQLQJ��H�J��LQ�PDNLQJ
UHVHDUFK�WRROV��GDWD�DQG�LQIRUPDWLRQ�DYDLODEOH��DQG�WKXV�FRQWULEXWLQJ�WR�VWXGHQWV
�GLVFLSOLQDU\
NQRZOHGJH�DQG�WHFKQLTXHV��+RZHYHU��WKRVH�OHDUQLQJ�WHFKQRORJLHV�WKDW�GHYHORS�WKH�KLJKHU
FRJQLWLYH�VNLOOV�QHHGHG�LQ�DGDSWLYH�OHDUQLQJ��DQG�LQ�GHYHORSLQJ�UHVHDUFK�FDSDELOLW\��DUH�OHVV�FOHDUO\
LGHQWLILHG�RU�H[SOLFLWO\�XVHG�IRU�WKLV�SXUSRVH��7KH�SRWHQWLDO�FRQWULEXWLRQV�WKDW�HOHFWURQLF�GRFXPHQW
VKDULQJ�DQG�GLVFXVVLRQ�FDQ�PDNH�DUH�PDQ\��LI�WKH�WHQGHQF\�WR��EROW�RQ��VXFK�PHWKRGV�FDQ�EH
DYRLGHG�LQ�IDYRXU�RI�D�PRUH�FHQWUDO�IRFXV�DPRQJVW�FRXUVH�DFWLYLWLHV��7KH�LQWHJUDWLRQ�RI�WUDGLWLRQDO
DQG�&	,7�DSSURDFKHV�WR�VXSSRUW�DGDSWLYH�DQG�DGRSWLYH�OHDUQLQJ�LV�LOOXVWUDWHG�LQ�7DEOH���

/HDUQLQJ�UHVRXUFHV /HDUQLQJ�VXSSRUW $VVHVVPHQW ,QWHJUDWLRQ
PHGLXP

$'237,9(
OHDUQLQJ

3URYLVLRQ�RI�FRXUVH
PDWHULDOV

)HHGEDFN�DQG�JXLGDQFH�RQ
NQRZOHGJH�RI�����VHH�7DEOH���

7UDGLWLRQDO /HFWXUHV
*XLGDQFH�QRWHV
%RRNV
-RXUQDOV

6HPLQDUV
*URXS�FODVVHV
/DE�ZRUN

(VVD\V
:RUN�ODE�ERRNV
0XOWLSOH�FKRLFH�WHVWV

&	,7��EDVHG
:HE�EDVHG�UHVRXUFHV
&$/��VLPXODWLRQV
%LEOLRJUDSKLF�GDWDEDVHV
,QWHUQHW�VLWHV

,QWHUDFWLYH�&$/
6LPXODWLRQV
$SSOLFDWLRQV�VRIWZDUH
(�J��VSUHDGVKHHWV��VWDWLVWLFDO
RU�WH[WXDO�DQDO\VLV��&$'����'
PRGHOOLQJ

(OHFWURQLF�PDUNLQJ
&RPSXWHULVHG�WHVWV�
&$/��VLPXODWLRQV��WKDW
LQFOXGH�PDUNLQJ�

9LUWXDO
/HDUQLQJ

(QYLURQPHQWV

$'$37,9(
OHDUQLQJ

$YDLODELOLW\�RI�SXEOLVKHG
ZRUN�DQG�GHEDWH

)HHGEDFN�DQG�JXLGDQFH�RQ
IRUPDWLRQ�DQG�JHQHUDWLRQ�RI
����VHH�7DEOH���

7UDGLWLRQDO
'LVFXVVLRQ�RI�ZRUN�LQ
SURJUHVV
'LVWULEXWLRQ�RI�PDUNHG
ZRUN

6HPLQDUV
*URXS�FODVVHV

(VVD\V
5HIOHFWLYH�MRXUQDOV
/DE�UHSRUWV

9LUWXDO
/HDUQLQJ

(QYLURQPHQWV

&	,7�EDVHG
:HE�SXEOLVKLQJ
'LVFXVVLRQ�DUFKLYHV

:HE�SXEOLVKLQJ�FRPPHQWLQJ
(PDLO�OLVWV�	�QHZVJURXSV
'LVFXVVLRQ�ERDUGV
&RQIHUHQFLQJ�SDFNDJHV

3XEOLVKHG�ZRUN
'LVFXVVLRQ
FRQWULEXWLRQV

7DEOH����,QWHJUDWLQJ�WUDGLWLRQDO�DQG�&	,7�EDVHG�OHDUQLQJ�UHVRXUFHV�DQG�OHDUQLQJ�VXSSRUW

&	,7�WRROV�WKDW�SURYLGH�RSSRUWXQLWLHV�IRU�OHDUQHUV�WR�JLYH�PHDQLQJ�DQG�YDOXH�WR�LQIRUPDWLRQ�DQG
FRQFHSWV�DUH�SDUWLFXODUO\�XVHIXO��ZKLOVW�WKH�DELOLW\�WR�UHIOHFW�FULWLFDOO\�RQ�ZRUNLQJ�SURFHVVHV�LV�DOVR
YLWDO��6XFK�WRROV�DUH�PRVW�HIIHFWLYH�ZKHQ�WKH\�RIIHU�LPPHGLDWH�IHHGEDFN�WR�WKH�OHDUQHU��7KHVH�OLQNV
FDQ�EH�VXPPDULVHG�WKXV�



'HVLUHG�UHVHDUFK�FDSDELOLW\ :KDW�&	,7�VKRXOG�RIIHU

$ELOLW\�WR�EH�RULJLQDO��FUHDWLYH��LQQRYDWLYH 7RROV�WKDW�SUHVHQW�DQG�RIIHU�UHVRXUFHV�IRU
RSHQ�VLWXDWLRQV

$ELOLW\�WR�GHDO�ZLWK�FRPSOH[LW\ 7RROV�WKDW�VXSSRUW�WKH�OHDUQHU�LQ�HYDOXDWLQJ�
DQDO\VLQJ��VHOHFWLQJ�DQG�VWUXFWXULQJ

$ELOLW\�WR�ZRUN�ZLWK�SUHFLVLRQ�DQG�LQWHQVLW\ 7RROV�WKDW�SHUPLW�D�KLJK�GHJUHH�RI�IRFXV�RQ
D�SDUWLFXODU�VNLOO

$ELOLW\�WR�UHIOHFW�RQ�ZRUNLQJ�SURFHVVHV 7RROV�WKDW�PDNH�ZRUNLQJ�SXUSRVH�DQG
SURFHVVHV�WUDQVSDUHQW

$ELOLW\�WR�IRUP�MXVWLILHG�GLVFLSOLQH�EDVHG�MXGJHPHQWV 7RROV�WKDW�HQDEOH�GLVFXVVLRQ�RI�UHDVRQLQJ�
MXGJHPHQWV�DQG�GHFLVLRQV

7DEOH����/LQNLQJ�&	,7�WRROV�WR�GHYHORSLQJ�UHVHDUFK�FDSDELOLWLHV

%HDULQJ�LQ�PLQG�WKH�QHHG�RI�OHFWXUHUV�IRU�VLPSOLFLW\���ILWQHVV�IRU�SXUSRVH��DQG�FRVW�HIIHFWLYHQHVV�RI
WHFKQRORJ\�VROXWLRQV��7(/5,�KDV�GHYHORSHG�D�VLPSOH�ZHE�SXEOLVKLQJ�WRRO�WR�HQDEOH�VWXGHQWV�WR
SXEOLVK�ZRUN��LGHDV��FRPPHQWV�DQG�GLVFXVVLRQV��TXLFNO\�DQG�HDVLO\�RQWR�WKH�ZHE�ZLWKRXW�UHTXLULQJ
DQ\�VSHFLDOLVHG�ZHE�SDJH�SXEOLVKLQJ�RU�SURGXFWLRQ�VNLOOV��7ZR�PDLQ�DGYDQWDJHV�DUH�DSSDUHQW�
)LUVWO\��OHFWXUHUV�KDYH�EHHQ�DEOH�WR�LPSOHPHQW�WKH�GHVLUHG�FRXUVH�GHVLJQ�DSSURDFKHV�IDU�PRUH
TXLFNO\�WKDQ�ZRXOG�KDYH�EHHQ�SRVVLEOH�ZLWK�ODUJH��FRPSOH[�DQG�RIWHQ�H[SHQVLYH�DSSOLFDWLRQV�
6HFRQGO\��WKH�LQFUHDVHG�YLVLELOLW\�RI�VWXGHQW�ZRUN�RIIHUHG�E\�ZHE�SXEOLVKLQJ��SDUWLFXODUO\�ZKHQ
FRPELQHG�ZLWK�VWXGHQW�GLVFXVVLRQ�DQG�RU�WXWRU�IHHGEDFN��PDNHV�WKH�HGXFDWLRQDO�SURFHVV�RI�JRRG
VWXG\�SUDFWLFHV�PRUH�H[SOLFLW�WR�ERWK�VWXGHQWV�DQG�WXWRUV��$Q�H[DPSOHV�LQ�,WDOLDQ�6WXGLHV�LV�VKRZQ
LQ�)LJXUH���
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$Q�RYHUYLHZ�RI�WKH�7(/5,�HGXFDWLRQDO
DSSURDFKHV��WKH�FRXUVH�GHVLJQ�JXLGHOLQHV�
H[DPSOHV�RI�LPSOHPHQWDWLRQ�LQ�FRXUVHV�DQG
GHWDLOV�RI�WKH�ZHE�SXEOLVKLQJ�WRRO�FDQ�EH
IRXQG�RQ�WKH�7(/5,�ZHE�VLWH�DW�

ZZZ�ZDUZLFN�DF�XN�(76�7(/5,�



)LJXUH����:HE�SXEOLVKLQJ�XVHG�LQ�DQ�,WDOLDQ�FXOWXUDO�VWXGLHV�PRGXOH�WR�VXSSRUW�VWXGHQWV
�FULWLFDO�DQDO\VLV�LQ
LQGLYLGXDO�DQG�JURXS�WUDQVODWLRQ�ZRUN�

6WXGHQW�VXEPLVVLRQ
IRUP�SDJH

6XEPLVVLRQV�OLVW�SDJH

,QGLYLGXDO
VXEPLVVLRQ�SDJH�ZLWK
HGLW��SULQW�DQG
FRPPHQWLQJ�RSWLRQV
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$QGUHp�:LOOLDPV��&OHULFDO�DVVLVWDQW���%DFN��ULJKW�WR�OHIW���
'U�0LFN�5RDFK��(GXFDWLRQDO�GHYHORSHU���0U�-LP�(YDQV
�$FDGHPLF�VWDII�GHYHORSHU��


