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$EVWUDFW�

7KH�SUREOHP�DGGUHVVHG�ZDV�SRVW�VHFRQGDU\�IDFXOW\¶V�FRQWLQXHG�UHVLVWDQFH�WR�OHDUQLQJ�DQG�XVLQJ�

H/HDUQLQJ�WHFKQRORJ\�WR�LWV�PD[LPXP�FDSDFLW\�WR�DFKLHYH�OHDUQLQJ�RXWFRPHV�LQ�FRQFHUW�ZLWK�WKH�

RIWHQ�ELDVHG�VDPSOHV�LQ�UHVHDUFK�RQ�WKH�FKDQJH�SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�

IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ��0RVW�UHVHDUFK�RQ�IDFXOW\�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�

GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�VROHO\�LQFOXGHV�IDFXOW\�ZKR�YROXQWDULO\�WUDQVLWLRQHG�DQG�ZHUH�QRW�

IRUFHG��WKXV��WKH�VDPSOH�LV�RIWHQ�ELDVHG�DERXW�IDFXOW\�RSLQLRQV�DQG�SHUFHSWLRQV�UHJDUGLQJ�WKHLU�

H[SHULHQFH��7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WR�H[SORUH�

FRPPXQLW\�FROOHJH�IDFXOW\�H[SHULHQFHV�ZLWK�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�

XVHV�RI�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�

GXULQJ�WKH�&29,'����SDQGHPLF��7ZHQW\�VHYHQ�FRPPXQLW\�FROOHJH�IDFXOW\�HPSOR\HG�IXOO�WLPH�

GXULQJ�WKH�����������VFKRRO�\HDU�SDUWLFLSDWHG�LQ�WKH�VWXG\��$OO�ZHUH�IRUFHG�WR�WUDQVLWLRQ�WR�D�IXOO�

H/HDUQLQJ�PRGHO�GXH�WR�WKH�QDWLRQDO�HPHUJHQF\�GHFODUDWLRQ�DQG�VFKRRO�FORVXUHV�GXH�WR�WKH�

&29,'����SDQGHPLF��'DWD�ZHUH�FROOHFWHG�IURP�VHPL�VWUXFWXUHG�LQWHUYLHZV��VXUYH\V��DQG�

VHFRQGDU\�GRFXPHQWV��/HZLQ¶V��������FKDQJH�WKHRU\�VHUYHG�DV�WKH�WKHRUHWLFDO�IUDPHZRUN��

7KHPDWLF�DQDO\VLV�UHYHDOHG�SDUWLFLSDQWV�UHSUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�WKURXJK�WKH�IROORZLQJ�

WKHPHV�HYROYLQJ�VWDWHV�RI�UHDGLQHVV��HPRWLRQDOO\�FKDUJHG��DQG�D�WLPH�RI�SHUVRQDO�JURZWK��7KH�

IDFXOW\�UHSRUWHG�WKDW��D��DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DQG��E��DV\QFKURQRXV�DQG�

V\QFKURQRXV�DFFHVVLELOLW\�DQG�XVDELOLW\�WRROV�DFWHG�DV�ERWK�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�GXULQJ�

WKHLU�IRUFHG�XQIUHH]LQJ��7KH�SDUWLFLSDQWV¶�YDU\LQJ�OHYHOV�RI�UHDGLQHVV�IRU�H/HDUQLQJ�LPSDFWHG�

WKHLU�FKDQJH�H[SHULHQFH��/LPLWDWLRQV�ZHUH�WKDW�RQO\�RQH�FRPPXQLW\�FROOHJH�ZDV�VDPSOHG��DQG�

RQO\�IXOO�WLPH�IDFXOW\�ZHUH�VDPSOHG��.H\�UHFRPPHQGDWLRQV�IRU�SUDFWLFH�LQFOXGH�WKH�H[SORUDWLRQ�

DQG�UH�HYDOXDWLRQ�RI�SURIHVVLRQDO�GHYHORSPHQW�RIIHULQJV��PRUH�UHVRXUFHV�DQG�VWUDWHJLHV�WR�IDVW�
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WUDFN�WUDQVIRUPDWLYH�LQLWLDWLYHV��DQG�LQWHJUDWLRQ�RI�PRGHUQ�WHFKQRORJLFDO�DGYDQFHPHQWV��)XWXUH�

UHVHDUFK�VKRXOG�IRFXV�RQ�FRQGXFWLQJ�D�PL[HG�PHWKRGV�VWXG\�WR�H[SORUH�&RPPXQLW\�&ROOHJH�

)DFXOW\��&&)��QHHGV�GXULQJ�FKDQJH�DQG�WHFKQRORJ\�WKDW�PD\�UHVXOW�LQ�D�VWUDWHJLF�SODQ�IRU�IXWXUH�

UDSLG�LQVWLWXWLRQDO�FKDQJH�WR�LQFUHDVH�UHDGLQHVV�IRU�LQVWUXFWLRQDO�GHOLYHU\�FKDQJHV�WKDW�VWHP�IURP�

RXWVLGH�IRUFHV��
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$FNQRZOHGJPHQWV�

)LUVW�DQG�IRUHPRVW��,�ZDQW�WR�RIIHU�WKDQNV�WR�*RG��P\�HWHUQDO�.LQJ��DQG�5HGHHPHU��<RXU�

IDLWKIXOQHVV�LV�JUHDW��,�ZDQW�WR�WKDQN�HYHU\RQH�ZKR�VKRZHG�ORYH��H[WHQGHG�HQFRXUDJHPHQW��DQG�

SURYLGHG�VXSSRUW�GXULQJ�P\�GRFWRUDO�SURJUDP��,�ZDQW�WR�H[WHQG�P\�VLQFHUH�WKDQNV�WR�'U��/HVOLH�

&XUGD��'LVVHUWDWLRQ�&KDLU��DQG�'U��%UDQG\�.DPP��$FDGHPLF�5HDGHU��IRU�WKHLU�LPPHQVH�

NQRZOHGJH��JXLGDQFH��DQG�KHOS�WKURXJKRXW�P\�GLVVHUWDWLRQ�UHVHDUFK�SURFHVVHV��,�ZDQW�WR�H[SUHVV�

P\�VLQFHUH�JUDWLWXGH�DQG�VSHFLDO�WKDQNV�WR�'U��/LVD�6W��/RXLV��6XEMHFW�0DWWHU�([SHUW��IRU�KHU�

DGYLFH��LQVSLUDWLRQ��FRQILGHQFH�LQ�P\�DELOLWLHV��DQG�FRQWLQXHG�VXSSRUW�IURP�HDUO\�RQ�DQG�

WKURXJKRXW�P\�SURJUDP��%HFDXVH�RI�'U��6W��/RXLV��,�UHWXUQHG�WR�1&8�DIWHU�D�\HDUORQJ�EUHDN�WR�

FRPSOHWH�P\�SURJUDP��,�DOVR�DSSUHFLDWH�DOO�WKH�VXSSRUW�,�UHFHLYHG�IURP�P\�HOGHVW�EURWKHU��'RUDQ�

*DQG\��6LVWHU�LQ�ODZ��&KHU\O�6KHUULOO��DQG�P\�VLVWHU��9LYLDQ�/LWWOHWRQ��)LQDOO\��,�ZDQW�WR�H[SUHVV�

P\�JUDWLWXGH�WR�P\�KXVEDQG��0LWFKHOO�$SSOHZKLWH��860&�5HWLUHH��P\�HOGHVW�JUDQGVRQ��-DLGHQ�

,]DLDK�$SSOHZKLWH��DQG�P\�\RXQJHVW�JUDQGVRQ��(Q]R�-XOLDQ�$SSOHZKLWH��:LWKRXW�WKHLU�SDWLHQFH��

XQGHUVWDQGLQJ��HQFRXUDJHPHQW��DQG�VXSSRUW�LW�ZRXOG�KDYH�EHHQ�PRUH�FKDOOHQJLQJ�IRU�PH�WR�

FRPSOHWH�P\�SURJUDP��

�

7KDQN�\RX�DOO��

�

&KDUORWWH�0��$SSOHZKLWH�

� �
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7DEOH�RI�&RQWHQWV�

/LVW�RI�7DEOHV����������������������������������������������������������������������������������������������������������������������YLL�

/LVW�RI�)LJXUHV��������������������������������������������������������������������������������������������������������������������YLLL�

&KDSWHU����,QWURGXFWLRQ�����������������������������������������������������������������������������������������������������������

6WDWHPHQW�RI�WKH�3UREOHP��������������������������������������������������������������������������������������������������

3XUSRVH�RI�WKH�6WXG\���������������������������������������������������������������������������������������������������������

7KHRUHWLFDO�)UDPHZRUN����������������������������������������������������������������������������������������������������

1DWXUH�RI�WKH�6WXG\����������������������������������������������������������������������������������������������������������

5HVHDUFK�4XHVWLRQV����������������������������������������������������������������������������������������������������������

6LJQLILFDQFH�RI�WKH�6WXG\�������������������������������������������������������������������������������������������������

'HILQLWLRQV�RI�.H\�7HUPV������������������������������������������������������������������������������������������������

6XPPDU\��������������������������������������������������������������������������������������������������������������������������

&KDSWHU����/LWHUDWXUH�5HYLHZ�������������������������������������������������������������������������������������������������

7KHRUHWLFDO�)UDPHZRUN����������������������������������������������������������������������������������������������������

3DQGHPLFV�DQG�(GXFDWLRQ������������������������������������������������������������������������������������������������

3KHQRPHQRQ�RI�H/HDUQLQJ�����������������������������������������������������������������������������������������������

6XPPDU\��������������������������������������������������������������������������������������������������������������������������

&KDSWHU����0HWKRGRORJ\��������������������������������������������������������������������������������������������������������

5HVHDUFK�0HWKRGRORJ\�DQG�'HVLJQ���������������������������������������������������������������������������������

3RSXODWLRQ�DQG�6DPSOH����������������������������������������������������������������������������������������������������

,QVWUXPHQWDWLRQ����������������������������������������������������������������������������������������������������������������

6WXG\�3URFHGXUHV�������������������������������������������������������������������������������������������������������������

'DWD�&ROOHFWLRQ�DQG�$QDO\VLV������������������������������������������������������������������������������������������

$VVXPSWLRQV���������������������������������������������������������������������������������������������������������������������
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/LPLWDWLRQV�����������������������������������������������������������������������������������������������������������������������

'HOLPLWDWLRQV��������������������������������������������������������������������������������������������������������������������

(WKLFDO�$VVXUDQFHV�����������������������������������������������������������������������������������������������������������

6XPPDU\��������������������������������������������������������������������������������������������������������������������������

&KDSWHU����)LQGLQJV����������������������������������������������������������������������������������������������������������������

7UXVWZRUWKLQHVV�RI�WKH�'DWD���������������������������������������������������������������������������������������������

5HVXOWV������������������������������������������������������������������������������������������������������������������������������

(YDOXDWLRQ�RI�WKH�)LQGLQJV����������������������������������������������������������������������������������������������

6XPPDU\�������������������������������������������������������������������������������������������������������������������������

&KDSWHU����,PSOLFDWLRQV��5HFRPPHQGDWLRQV��DQG�&RQFOXVLRQV��������������������������������������������

,PSOLFDWLRQV��������������������������������������������������������������������������������������������������������������������

5HFRPPHQGDWLRQV�IRU�3UDFWLFH���������������������������������������������������������������������������������������

5HFRPPHQGDWLRQV�IRU�)XWXUH�5HVHDUFK��������������������������������������������������������������������������

&RQFOXVLRQV���������������������������������������������������������������������������������������������������������������������

5HIHUHQFHV�����������������������������������������������������������������������������������������������������������������������������

$SSHQGL[�$�,QIRUPHG�&RQVHQW�)RUP�����������������������������������������������������������������������������������

$SSHQGL[�%�1RUWKFHQWUDO�8QLYHUVLW\������������������������������������������������������������������������������������

$SSHQGL[�&�5HFUXLWPHQW�/HWWHU��������������������������������������������������������������������������������������������

$SSHQGL[�'�)RUFH�)LHOG�$QDO\VLV����������������������������������������������������������������������������������������

$SSHQGL[�(�)RUFH�)LHOG�$QDO\VLV�4XHVWLRQQDLUH�����������������������������������������������������������������

$SSHQGL[�)�,QWHUYLHZ�7DEOH�������������������������������������������������������������������������������������������������

$SSHQGL[�*�,QWHUYLHZ�4XHVWLRQV�.H\ZRUGV������������������������������������������������������������������������
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/LVW�RI�7DEOHV�

7DEOH���6DPSOLQJ�3VHXGRQ\P�DQG�'DWD�6RXUFH�3DUWLFLSDWLRQ�����������������������������������������������
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/LVW�RI�)LJXUHV�

)LJXUH���'HPRJUDSKLF�6WDWLVWLFV�RI�,QWHUYLHZ�DQG�6XUYH\�3DUWLFLSDQWV��������������������������������
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&KDSWHU����,QWURGXFWLRQ�

/HDUQLQJ�WKURXJK�WKH�PHGLXP�RI�GLJLWDO�WHFKQRORJ\�LV�DQ�DWWUDFWLYH�DOWHUQDWLYH�IRU�

IDFLOLWDWLQJ�WKH�DFTXLVLWLRQ�RI�NQRZOHGJH�DQG�SURYLGLQJ�ZLGHU�DFFHVV�WR�SRVWVHFRQGDU\�HGXFDWLRQ��

LW�JLYHV�OHDUQHUV�WKH�RSSRUWXQLW\�WR�DFKLHYH�KLJKHU�DFDGHPLF�JRDOV�DQG�KDV�FRQWULEXWHG�WR�D�

PDUNHG�LQFUHDVH�LQ�VWXGHQW�HQUROOPHQW�LQ�KLJKHU�HGXFDWLRQ��%HQWD�HW�DO���������5HJH�&ROHW���������

H/HDUQLQJ�LQVWUXFWLRQ�PD\�LQFOXGH�RQOLQH�RQO\�DV�ZHOO�DV�EOHQGHG�OHDUQLQJ�IRUPDWV�WKDW�PHUJH�

GLUHFW�FODVVURRP�LQVWUXFWLRQ�ZLWK�RQOLQH�LQWHUDFWLRQV�DQG�VXSSRUW��UHFLSURFDWHG�LQYROYHPHQW��DQG�

DFFRPPRGDWHG�OHDUQLQJ�DUUDQJHPHQWV��=\GQH\�HW�DO����������H/HDUQLQJ�LQVWUXFWLRQ�KDV�UDSLGO\�

LQFUHDVHG�LQ�SRSXODULW\�DQG�JHQHUDWHG�VXEVWDQWLDO�UHYHQXH��EHWZHHQ������DQG�������������RI�

8QLWHG�6WDWHV�KLJKHU�HGXFDWLRQ�OHDUQHUV�UHJLVWHUHG�IRU�DOO�RQOLQH�FRXUVHV��DQG�������WRRN�DW�OHDVW�

RQH�RQOLQH�FRXUVH��'XIILQ���������,Q�������JOREDO�H/HDUQLQJ�UHYHQXH�DPRXQWHG�WR�������ELOOLRQ�

GROODUV�LQ�WKH�8QLWHG�6WDWHV�FXUUHQF\��ZLWK�D�IRUHFDVW�RI������ELOOLRQ�E\�������'XIILQ����������

&XUUHQWO\��H/HDUQLQJ�LQVWUXFWLRQ�RIIHUHG�E\�FROOHJHV�LV�W\SLFDOO\�GHOLYHUHG�XVLQJ�D�

OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06���D�VRIWZDUH�LQWHUIDFH�WKDW�WUDFNV�OHDUQLQJ�DFWLYLWLHV�DQG�

LQLWLDWLYHV��)DWKHPD�HW�DO����������/HDUQLQJ�PDQDJHPHQW�V\VWHPV��/06��DUH�OHDUQLQJ�

HQYLURQPHQWV�GHVLJQHG�ZLWK�EXLOW�LQ��UHDG\�WR�XVH�LQVWUXFWLRQDO�GHOLYHU\�WRROV�WR�DFKLHYH�

PDQDJHPHQW�DQG�GHOLYHU\�RI�OHDUQLQJ�UHVRXUFHV�WR�OHDUQHUV�E\�LQVWUXFWRUV�ZKR�PD\�RU�PD\�QRW�

KDYH�WKH�WHFKQLFDO�H[SHUWLVH�WR�GHVLJQ�RQOLQH�OHDUQLQJ�HQYLURQPHQWV�RQ�WKHLU�RZQ��$OGRZDK�HW�DO���

�������7KH�HDVH�RI�GHVLJQ�DQG�DFFHVV�WR�D�YDULHW\�RI�WRROV�DIIRUGHG�ZLWKLQ�DQ�/06�DUH�LQFOXGHG�WR�

DGGUHVV�DQG�IDFLOLWDWH�FRPPRQ�OHDUQLQJ�HYHQWV��VXFK�DV�FODVV�GLVFXVVLRQ��GLVWULEXWLRQ�RI�

DVVLJQPHQWV��DVVHVVPHQWV��JUDGLQJ�DQG�IHHGEDFN��DQG�FRQWHQW�GHOLYHU\�WKURXJK�WH[W��JUDSKLFV��

DQG�OHFWXUH��$OGRZDK�HW�DO����������0RVW�/06�DUH�GHVLJQHG�WR�SURYLGH�FROODERUDWLYH�OHDUQHU�

FHQWHUHG�VXSSRUW�LQ�H/HDUQLQJ�HQYLURQPHQWV�WKURXJK�V\QFKURQRXV�DQG�DV\QFKURQRXV�IHHGEDFN�
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H[FKDQJHV�EHWZHHQ�IDFXOW\�DQG�OHDUQHUV�WKDW�FDQ�EH�WDLORUHG�WR�ILW�WKH�QHHGV�RI�OHDUQHUV��IDFXOW\��

DQG�VXEMHFW�PDWWHU��%HQWD�HW�DO����������1HYHUWKHOHVV��QRW�DOO�IDFXOW\�ILQG�/06�HDV\�WR�XVH�RU�

FRQJUXHQW�ZLWK�WKHLU�SKLORVRSK\�RI�HGXFDWLRQ��WHDFKLQJ�VW\OH��DQG�RU�FRQWHQW�DUHD��

7KH�HIIHFWLYH�XVH�RI�GLYHUVH�SHGDJRJLFDO�WHFKQLTXHV�DQG�PHWKRGRORJLHV�ZLWKLQ�DQ�/06�

UHTXLUHV�VXSSRUWLYH�LQVWLWXWLRQDO�UHVRXUFHV��WKH�EHVW�WHFKQRORJLFDO�PRGHUQL]DWLRQV�DQG�SUDFWLFHV��

DQG�WKH�LQWHJUDWLRQ�RI�DSSOLFDEOH�WHDFKLQJ�DQG�OHDUQLQJ�PRGHOV��*DFKDJR�HW�DO����������3DSH�DQG�

3URVVHU��������FRQFOXGHG�WKDW�SHUFHLYHG�LPSHGLPHQWV�WR�/06�LQWHJUDWLRQ�LQFOXGH�LQVXIILFLHQW�

SUHSDUDWLRQ�DQG�SODQQLQJ�WLPH��XQVDWLVIDFWRU\�WHFKQLFDO�VXSSRUW��DGPLQLVWUDWLYH�LQDGHTXDFLHV��

VXFK�DV�WKH�PLVDOLJQPHQW�EHWZHHQ�LQVWLWXWLRQDO�DQG�FXUULFXOXP�PDQGDWHV��DQG�SHUIRUPDQFHV�RI�

ERWK�VWXGHQWV�DQG�WHDFKHUV��)DFXOW\�SHUFHSWLRQV�RI�/06�WRROV�DQG�WHFKQRORJLFDO�HQKDQFHPHQWV�

DUH�LPSRUWDQW�WR�DVVHVV��)DFXOW\�RSLQLRQV�DERXW�WKH�YDOXH�RI�LQVWUXFWLRQDO�PHWKRGV�DQ�/06�

VXSSRUWV��DSSURDFKHV�DQG�UHVRXUFHV�UHTXLUHG�IRU�WHDFKLQJ�RQOLQH��DQG�WKH�DELOLW\�WR�GHOLYHU�FRQWHQW�

WKURXJK�WKH�/06�DUH�HVVHQWLDO�IRU�DGGUHVVLQJ�DQ\�RSSRVLWLRQ�IDFXOW\�PLJKW�SRVVHVV��$OGRZDK�HW�

DO���������.KDOLO�	�(ONKLGHU���������7KH�DVVHVVPHQW�RI�IDFXOW\�SHUFHSWLRQV�UHJDUGLQJ�WKH�H[WHQW�

WR�ZKLFK�WKHLU�VXEMHFW�DUHD�FRQWHQW�FDQ�EH�GHOLYHUHG�WKURXJK�DQ�/06�DQG�WKH�SUDFWLFDOLW\�DQG�

HIILFDF\�RI�WHFKQRORJLFDO�UHVRXUFHV�WR�GR�VR�ZLWK�ILGHOLW\�DUH�HVVHQWLDO�WR�GHYHORSPHQW�DQG�

VXVWDLQPHQW�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DQG�WKHLU�FDSDFLW\�WR�GHOLYHU�WKH�OHDUQLQJ�

RSSRUWXQLWLHV�WKHLU�VWXGHQWV�GHPDQG��$OGRZDK�HW�DO���������.KDOLO�	�(ONKLGHU���������(IIHFWLYH�

H/HDUQLQJ�NQRZOHGJH�DQG�VWUDWHJLHV�IRU�LPSOHPHQWDWLRQ�RI�DQ�/06�FRXSOHG�ZLWK�SRVLWLYH�IDFXOW\�

SHUFHSWLRQV�FDQ�IDFLOLWDWH�HIIHFWLYH�WUDQVLWLRQV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQDO�SUDFWLFHV�DV�

ZHOO�DV�GHVLJQ��FUHDWH��DQG�QRUPDOL]H�LQVWLWXWLRQDO�H/HDUQLQJ�SURFHVVHV�WKURXJK�VXFFHVVIXO�

LPSOHPHQWDWLRQ�DQG�HIIHFWLYH�H[HFXWLRQ���
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7KRXJK�LQ�VRPH�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�WKHUH�KDV�EHHQ�D�UDSLG�WUDQVLWLRQ�IURP�WKH�

XVH�RI�WUDGLWLRQDO�OHDUQLQJ�PHWKRGV�WKURXJK�GLUHFW�LQVWUXFWLRQ�WR�WKH�DGRSWLRQ�RI�OHDUQLQJ�

VWUDWHJLHV�WKDW�HPSOR\�GLJLWDO�WHFKQRORJ\�WKDW�LQFOXGH�RQOLQH�DQG�EOHQGHG�RIIHULQJV��%HQWD�HW�DO���

�������GLVSDULWLHV�H[LVW��DQG�VRPH�LQVWLWXWLRQV�DQG�IDFXOW\�KDYH�EHHQ�VORZ�WR�IXOO\�HPEUDFH�DQG�

LQWHJUDWH�H/HDUQLQJ�WHFKQRORJLHV��3HUULQ�HW�DO����������7KH�UROH�RI�DQ�/06�KDV�DOVR�EHHQ�

FRQWURYHUVLDO�DPRQJ�HGXFDWRUV�ZKR�IRFXV�PRUH�RQ�FRQWHQW�WKDQ�PHWKRGV�RU�WRROV�IRU�LQVWUXFWLRQDO�

GHOLYHU\��$OGRZDK�HW�DO����������DQG�WKH�WUDLQLQJ�UHTXLUHG�WR�XVH�DQ�/06�DV�LQWHQGHG�HPHUJHG�DV�

D�EDUULHU�WR�H/HDUQLQJ�LQVWUXFWLRQ��$FFRUGLQJ�WR�D������QDWLRQDO�VXUYH\�RI�8QLWHG�6WDWHV�FROOHJH�

HGXFDWRUV������LGHQWLILHG�WUDLQLQJ�DV�WKH�JUHDWHVW�REVWDFOH�WR�H/HDUQLQJ�LPSOHPHQWDWLRQ��'XIILQ��

�������3HUULQ�HW�DO���������UHSRUWHG�SRRU�SODQQLQJ��WUDLQLQJ��DQG�VXSSRUW�ZHUH�LPSHGLPHQWV�WR�WKH�

WUDQVLWLRQ�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��

:KLOH�IDFXOW\�FRQFHUQV�ZLWK�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�LQVWUXFWLRQDO�GHOLYHU\�H[LVW�DQG�

DUH�ZHOO�GRFXPHQWHG��'XIILQ���������WKH�8QLWHG�6WDWHV�ZDV�IRUFHG�WR�GHFODUH�D�QDWLRQDO�

HPHUJHQF\�LQ�UHVSRQVH�WR�WKH�QRYHO�FRURQDYLUXV��&29,'�����LQ�HDUO\�������ZKLFK�QHFHVVLWDWHG�

FROOHJH�FORVXUHV�DQG�D�UDSLG�WUDQVLWLRQ�IURP�GHOLYHULQJ�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�LQVWUXFWLRQ�

IRU�DOO�IDFXOW\��0F&DUWK\���������H/HDUQLQJ�LQVWUXFWLRQ�EHFDPH�WKH�RQO\�QDWLRQZLGH�YLDEOH�RSWLRQ�

WR�PLQLPL]H�GLVUXSWLRQV�LQ�VWXGHQW�OHDUQLQJ�ZKLOH�UHGXFLQJ�WKH�VSUHDG�RI�WKH�YLUXV��0F&DUWK\��

�������,Q�PRVW�H/HDUQLQJ�WUDQVLWLRQ�SURFHVVHV��FROOHJH�HGXFDWRUV�DUH�JLYHQ�WLPH��WUDLQLQJ��DQG�

VRPHWLPHV�D�FKRLFH�DV�WR�ZKHWKHU�WKH\�ZRXOG�OLNH�WR�WUDQVLWLRQ�DQG�SHUIHFW�WKHLU�RQOLQH�

LQVWUXFWLRQDO�GHOLYHU\�FRQWHQW�DQG�PHWKRGV��$OGRZDK�HW�DO����������+RZHYHU��WKH�SDQGHPLF�

IRUFHG�DQ�LPPHGLDWH�WUDQVLWLRQ�IRU�DOO�IDFXOW\�ZLWK�OLWWOH�WR�QR�SODQQLQJ�DQG�UHJDUGOHVV�RI�WUDLQLQJ��

WHFKQLFDO�H[SHUWLVH��RSLQLRQV�DERXW�H/HDUQLQJ��DQG�FRQWHQW�QHHGLQJ�WR�EH�WDXJKW��%DVLODLD�	�

.YDYDG]H��������HYHQ�WKRXJK�SRRU�SODQQLQJ��WUDLQLQJ��DQG�VXSSRUW�KDYH�EHHQ�RIWHQ�QRWHG�DV�
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IDLOXUHV�RI�LQVWLWXWLRQV�ZKR�WUDQVLWLRQHG�WR�H/HDUQLQJ�LQLWLDWLYHV�ORQJ�EHIRUH�WKLV�FXUUHQW�FULVLV��

6LQFH�WKH�SDQGHPLF�IRUFHG�D�KDVW\�FKDQJH�ZLWKRXW�VXIILFLHQW�SODQQLQJ��WUDLQLQJ��VWDIILQJ��RU�

SUHSDUHGQHVV��0F&DUWK\���������WKH�PDQGDWRU\�WUDQVLWLRQ�UDLVHG�TXHVWLRQV�DERXW�HGXFDWRUV¶�

SHUFHSWLRQV�RI�FXUUHQW�LQVWUXFWLRQDO�GHPDQGV�DQG�WKH�UROH�DQG�YDOXH�RI�DQ�/06�ZKHQ�H/HDUQLQJ�

LV�WKH�RQO\�GHOLYHU\�RSWLRQ�DYDLODEOH��%DVLODLD�	�.YDYDG]H���������

,Q�SURSRVLQJ�D�FKDQJH�WKHRU\��/HZLQ��������SRVWXODWHG�KRZ�WKH�FKDQJH�SURFHVV�RFFXUV�

DQG�SURYLGHG�D�FKDQJH�PDQDJHPHQW�PRGHO�ZLWK�WKUHH�VWHSV��XQIUHH]H��FKDQJH��DQG�IUHH]H��/HZLQ�

DOVR�GHYHORSHG�D�IRUFH�ILHOG�DQDO\VLV��))$��WRRO�WR�HYDOXDWH�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�IRU�

FKDQJH��/HZLQ���������:KLOH�VRPH�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV��LQFOXGLQJ�FRPPXQLW\�FROOHJHV�

�&&V���HPSOR\�D�YROXQWDU\�DSSURDFK�RI�XQIUHH]LQJ��RWKHUV�KDYH�HPSOR\HG�IRUFHG�PHWKRGV�

�6H\IULHG�	�$QVPDQQ���������7KH�IRUFHG�XQIUHH]LQJ�RI�DOO�SRVWVHFRQGDU\�IDFXOW\�GXH�WR�WKH�

SDQGHPLF�DQG�WKH�KDVW\�WUDQVLWLRQ�WR�H/HDUQLQJ�LQVWUXFWLRQ�IURP�GLUHFW�LQVWUXFWLRQ�IRU�D�ODUJH�

SHUFHQWDJH�RI�IDFXOW\�ZLWK�OLWWOH�WR�QR�SULRU�H[SHULHQFH�ZLWK�H/HDUQLQJ��0F&DUWK\��������

SUHVHQWHG�D�XQLTXH�RSSRUWXQLW\�WR�H[DPLQH�FKDQJH�XQGHU�WKLV�FRQGLWLRQ��SDUWLFXODUO\�KRZ�IDFXOW\�

YLHZ�DQG�XVH�DQ�/06�DQG�LWV�WRROV�WR�GHOLYHU�FRQWHQW��HQJDJH�VWXGHQWV��DQG�FRQGXFW�DVVHVVPHQWV��

0XFK�UHPDLQV�WR�EH�OHDUQHG�DERXW�KRZ�IDFXOW\�SHUFHLYH�WKH�LQVWLWXWLRQDO�HIILFDF\�RI�LQWHJUDWLRQ�RI�

DQ�/06�DQG�LWV�FRQWULEXWLRQV�WR�LQVWUXFWLRQDO�RXWFRPHV�ZKHQ�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ��.KDPSDULD�	�3DQGH\���������DQG�WKH�IRUFHG�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQDO�GHOLYHU\�UHVXOWLQJ�IURP�WKH�&29,'����SDQGHPLF�DOORZHG�IRU�D�ZLGHU�

UDQJH�RI�IDFXOW\�WKDQ�HYHU�EHIRUH�WR�H[SHULHQFH�/06�WRROV�DQG�GHYHORS�D�UHOLDQFH�RQ�RU�DYHUVLRQ�

WR�WKHP��DQG�PDQ\�YLHZV�LQ�EHWZHHQ��WKDW�VKRXOG�EH�FDSWXUHG�WR�IXUWKHU�LQIRUP�PRGHOV�RI�FKDQJH�

XQGHU�D�ZLGHVSUHDG�IRUFHG�XQIUHH]LQJ��
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&RPPXQLW\�FROOHJHV�DUH�SRVW�VHFRQGDU\�OHDUQLQJ�LQVWLWXWLRQV�LQ�ZKLFK�WKH�KLJKHVW�GHJUHH�

JUDQWHG�LV�D�WZR�\HDU�GHJUHH�RU�D�YRFDWLRQDO�UHODWHG�FHUWLILFDWH��1RUWKHUQ�,QGLDQD�&RPPXQLW\�

&ROOHJH�>1,&&@������D���7KH�PLVVLRQ�RI�FRPPXQLW\�FROOHJHV�LV�WR�SURYLGH�VSHFLDOL]HG�FRQWLQXLQJ�

DQG�DGXOW�HGXFDWLRQ��YRFDWLRQDO�DQG�FDUHHU�HGXFDWLRQ��DQG�JHQHUDO�DQG�OLEHUDO�DUWV�HGXFDWLRQ�WR�

WKHLU�OHDUQHUV��5DWFOLII���������$FFRUGLQJ�WR�5DWFOLII���������FRPPXQLW\�FROOHJHV�LQ�WKH�8QLWHG�

6WDWHV�VHUYH�WKH�PRVW�GLYHUVH�JURXS�RI�SRVW�VHFRQGDU\�OHDUQHUV�DQG�SURYLGH�DGDSWLYH�DQG�SUDFWLFDO�

HGXFDWLRQ�UHJDUGOHVV�RI�VRFLRHFRQRPLFV��GHPRJUDSKLFV��RU�ORFDOLW\��<RXQJ��������QRWHG�WKDW�

FRPPXQLW\�FROOHJH�IDFXOW\��&&)��FRPSULVH�DOPRVW�D�WKLUG�RI�KLJKHU�HGXFDWLRQ�IDFXOW\�LQ�WKH�

8QLWHG�6WDWHV�DQG�HGXFDWH�DURXQG�KDOI�RI�DOO�8QLWHG�6WDWHV�XQGHUJUDGXDWH�VWXGHQWV��&RPPXQLW\�

FROOHJHV�LQ�WKH�8QLWHG�6WDWHV�KDYH�GHYRWHG�WKHLU�DWWHQWLRQ�WR�WKH�FRQWLQXRXV�LQFRUSRUDWLRQ�RI�QHZ�

FRXUVHV�EDVHG�RQ�WKH�LQWHUHVW�RI�WKH�SRSXODFH�DQG�VRFLHWDO�H[SHFWDWLRQV��5DWFOLII���������2YHU�WKH�

SDVW�GHFDGH��H/HDUQLQJ�HQUROOPHQW�LQ�FRPPXQLW\�FROOHJHV�KDV�EHHQ�FUHGLWHG�IRU�DOPRVW�DOO�

VWXGHQW�HQUROOPHQW�LQFUHDVHV��EHFDXVH�RI�WKLV�H/HDUQLQJ�GHPDQG��&&)�PXVW�JXDUDQWHH�WKDW�

H/HDUQLQJ�LV�DXWKHQWLFDWHG�DV�HTXLWDEOH�WR�GLUHFW�RQ�FDPSXV�LQVWUXFWLRQ��<RXQJ���������%HFDXVH�

FRPPXQLW\�FROOHJHV�DWWUDFW�D�ZLGH�YDULHW\�RI�GLYHUVH�OHDUQHUV�UDQJLQJ�IURP�WHHQV��ROGHU�DGXOWV��

WKH�ZRUNLQJ�FODVV��DQG�D�ODUJHU�QXPEHU�IURP�ORZHU�VRFLRHFRQRPLF�OHYHOV��IDFXOW\�PXVW�

LQFRUSRUDWH�YDULHG�WHDFKLQJ�DQG�OHDUQLQJ�PRGDOLWLHV�DQG�PHHW�VRFLHWDO��HGXFDWLRQDO�VKLIWV��VXFK�DV�

H/HDUQLQJ��WR�HQVXUH�IDYRUDEOH�VWXGHQW�RXWFRPHV�DQG�VXFFHVVHV��

$OWKRXJK�WKHUH�ZDV�DQ�LPPHGLDWH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DFURVV�

WKH�8QLWHG�6WDWHV��WKH�SUH�SDQGHPLF�WUDQVLWLRQ�SURFHVV�DQG�WLPHOLQHV�IRU�WUDQVLWLRQV�YDULHG�DV�

VRPH�FRPPXQLW\�FROOHJHV�RIIHUHG�H/HDUQLQJ�RSSRUWXQLWLHV�PRUH�RIWHQ�DQG�DW�D�IDVWHU�UDWH�EHIRUH�

WKH�SDQGHPLF�WKDQ�RWKHUV��0F&DUWK\���������7KH�NQRZOHGJH�RI�DQG�VNLOOV�WR�XVH�H[LVWLQJ�

WHFKQRORJ\�E\�VRPH�&&)�LPSHGHG�WKH�LQWHJUDWLRQ�RI�H/HDUQLQJ�SULRU�WR�WKH�SDQGHPLF��<RXQJ��
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�������DQG�WKHVH�EDUULHUV�OLNHO\�VWLOO�H[LVW��$OWKRXJK�WKH�QXUWXULQJ�RI�WHFKQRORJLFDO�VNLOOV�LV�D�

SUHUHTXLVLWH�WR�H/HDUQLQJ�DPRQJ�&&)��VXFFHVVIXO�FKDQJH�SURFHVVHV�DOVR�UHTXLUH�DFNQRZOHGJLQJ�

DQG�DGGUHVVLQJ�FXUUHQW�H/HDUQLQJ�SHUFHSWLRQV�DQG�DWWLWXGHV�RI�IDFXOW\�WKDW�PD\�SUHYHQW�VXFFHVVIXO�

FKDQJH��$O�$]DZHL�HW�DO���������.KDOLO�	�(ONKLGHU���������KRZHYHU��WKH�UDSLG�WUDQVLWLRQ�UHTXLUHG�

GXULQJ�WKH�SDQGHPLF�SUHYHQWHG�DQ\�VXFK�VWUDWHJ\�DQG��HVVHQWLDOO\��IRUFHG�&&)�WR�GHYHORS�DQG�

DSSO\�VNLOOV�WR�GHOLYHU�H/HDUQLQJ�UHJDUGOHVV�RI�WKHLU�SULRU�SHUFHSWLRQV�DQG�DWWLWXGHV��(YDOXDWLYH�

DFWLYLWLHV�PD\�KHOS�LPSURYH�WKH�LPSOHPHQWDWLRQ�DQG�HIIHFWLYH�XVH�RI�H/HDUQLQJ�IRU�LQVWUXFWLRQDO�

GHOLYHU\��*DFKDJR�HW�DO����������EXW�IDFXOW\�PXVW�EH�DFWLYH�SDUWLFLSDQWV���

7KH�IRUFHG�XQIUHH]LQJ�RI�IDFXOW\�GXH�WR�WKH�SDQGHPLF�DOORZHG�IRU�DQG�UHTXLUHG�DOO�&&)�WR�

H[SORUH�H/HDUQLQJ�PHWKRGV�DQG�WRROV��LQFOXGLQJ�DQ\�/06�DYDLODEOH�DW�WKHLU�LQVWLWXWLRQ��DQG�WR�

FRQVLGHU�RU�UHFRQVLGHU�KRZ�WKH\�FDQ�EH�XVHG�WR�VXSSRUW�VWXGHQW�OHDUQLQJ��7KHUH�ZDV�D�FOHDU�

RSSRUWXQLW\��PRUH�WKDQ�HYHU�EHIRUH��WR�JDWKHU�H[SHULHQFHV�DQG�SHUVSHFWLYHV�IURP�D�EURDG�

VDPSOLQJ�RI�&&)�ZKR�ZHUH�HQJDJLQJ�LQ�H/HDUQLQJ�DQG�XVLQJ�DQ�/06�GXULQJ�WKH�WUDQVLWLRQ�

SURFHVV��0RUHRYHU��WKH�HVVHQWLDO�KDVWH�LQ�ZKLFK�WKH�FKDQJH�SURFHVV�RFFXUUHG�DOORZHG�IDFXOW\�WR�

UHIOHFW�RQ�WKHLU�H[SHULHQFHV�DQG�SHUFHSWLRQV�SULRU�WR�DQG�DIWHU�WKH�SDQGHPLF�UHODWHG�FORVXUHV�DQG�

SUHVHQWHG�DQ�RSSRUWXQLW\�IRU�LGHQWLI\LQJ�LQVWLWXWLRQDO�FRQFHUQV�WKDW�PLJKW�OHDG�WR�LPSURYHG�

H/HDUQLQJ�SUDFWLFHV�DQG�/06�XVH��%XUFK�	�0RKDPPHG���������

6WDWHPHQW�RI�WKH�3UREOHP�

7KH�SUREOHP�DGGUHVVHG�ZDV�SRVWVHFRQGDU\�IDFXOW\¶V�FRQWLQXHG�UHVLVWDQFH�WR�OHDUQLQJ�DQG�

XVLQJ�H/HDUQLQJ�WHFKQRORJ\��LQ�WKLV�FDVH��DQ�/06��WR�LWV�PD[LPXP�FDSDFLW\��6DUVD�	�(VFXGHUR��

������8GRG�	�:DJQHU��������<RXQJ��������WR�DFKLHYH�OHDUQLQJ�RXWFRPHV�FRXSOHG�ZLWK�WKH�

RIWHQ�ELDVHG�VDPSOHV�LQ�UHVHDUFK�RQ�WKH�FKDQJH�SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�

IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ��6DUVD�	�(VFXGHUR���������3ULRU�WR�WKH�&29,'����
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SDQGHPLF��VRPH�UHVHDUFKHUV�H[DPLQHG�IDFXOW\�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ�EXW�IUHTXHQWO\�LQFOXGHG�IDFXOW\�ZKR�YROXQWDULO\�WUDQVLWLRQHG�DQG�ZHUH�QRW�

IRUFHG�WR�XQIUHH]H��WKXV��WKH�VDPSOH�ZDV�RIWHQ�ELDVHG�UHJDUGLQJ�IDFXOW\�RSLQLRQV�DQG�SHUFHSWLRQV�

UHJDUGLQJ�WKHLU�H[SHULHQFH��6DUVD�	�(VFXGHUR���������,Q�FRQWUDVW��WKH�VDPSOLQJ�SRRO�RI�IDFXOW\�

QRZ�HQJDJHG�LQ�H/HDUQLQJ�KDV�LQFUHDVHG�WR�DQ�XQSUHFHGHQWHG�������WKHUHE\�FUHDWLQJ�D�FRQWH[W�

E\�ZKLFK�IDFXOW\�DFURVV�DOO�FRQWHQW�DUHDV��DQG�ZKR�PD\�QHYHU�KDYH�FRQVLGHUHG�XVLQJ�RU�

DWWHPSWLQJ�WR�XVH�H/HDUQLQJ�WRROV�SULRU�WR�WKH�SDQGHPLF��KDYH�QRZ�H[SHULHQFHG�VXFK�D�WUDQVLWLRQ��

&XUUHQW�SXEOLFDWLRQV�ODFN�DGHTXDWH�FRPPXQLW\�FROOHJH�OHYHO�TXDOLWDWLYH�VWXGLHV�H[SORULQJ�

SHUFHSWLRQV�RI�LQVWLWXWLRQDO�RU�&&)�SUDFWLFHV�GHVLJQHG�WR�DFFHOHUDWH�FRQWHPSRUDU\�WHFKQRORJLFDO�

LQWHJUDWLRQ�LQ�DFDGHPLF�HQYLURQPHQWV��$OGRZDK�HW�DO���������*DFKDJR�HW�DO���������3DSH�	�

3URVVHU���������7KH�ODFN�RI�QHHG�EHIRUH�WKH�SDQGHPLF�DQG�WKH�HVVHQWLDO�QHHG�GXULQJ�WKH�SDQGHPLF�

FRQWULEXWHG�WR�DOO�&&)�H[SHULHQFLQJ�H/HDUQLQJ�PHWKRGV�DQG�WRROV�DQG�SURPSWHG�VKLIWV�LQ�

SHUFHSWLRQV�RI�KRZ�LQVWUXFWLRQDO�SUDFWLFHV�FDQ�EH�PLUURUHG�RU�DUH�UHTXLUHG�WR�FKDQJH�EHFDXVH�RI�

WKH�LPPHGLDWH�H/HDUQLQJ�PDQGDWH�DQG�LQFUHDVHG�DFFHVV�WR�DQG�XVH�RI�DQ�/06�DQG�RWKHU�

H/HDUQLQJ�WRROV��%HQWD�HW�DO����������)DFXOW\�PLJKW�KDYH�EHHQ�SOHDVDQWO\�VXUSULVHG�RU�ELWWHUO\�

GLVDSSRLQWHG�ZLWK�WKH�PHWKRGV�DQG�WRROV�DYDLODEOH�ZLWKLQ�DQ�/06�WR�GHOLYHU�WKHLU�FRXUVH�

VXFFHVVIXOO\�RQOLQH��JLYHQ�WKH\�KDG�QHYHU�H[SORUHG�RU�HQJDJHG�LQ�H/HDUQLQJ�LQLWLDWLYHV��7KXV��

IDFXOW\�PD\�EHFRPH�UHVLVWDQW�WR�OHDUQLQJ�DQG�XVLQJ�H/HDUQLQJ�WHFKQRORJLHV�EDVHG�RQ�WKHLU�UHFHQW�

H[SHULHQFHV��

+LJKHU�OHDUQLQJ�LQVWLWXWLRQV�DFURVV�WKH�8QLWHG�6WDWHV�DUH�VWUXJJOLQJ�WR�HQKDQFH�WKH�VXFFHVV�

DQG�UHWHQWLRQ�RI�WKHLU�VWXGHQWV��ZKR�DUH�QRZ�DOO�RQOLQH�OHDUQHUV��3HUULQ�HW�DO���������ZKLOH�IDFXOW\�

JUDSSOH�WR�OHDUQ�DQG�HPSOR\�/06�WRROV�WR�VXSSRUW�WKHLU�LQVWUXFWLRQ��HQJDJH�VWXGHQWV��DQG�DFKLHYH�

OHDUQLQJ�RXWFRPHV��3DSH�	�3URVVHU���������([SORUDWLRQ�RI�IDFXOW\�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�
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WKH�FKDQJH�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�GXULQJ�D�IRUFHG�XQIUHH]LQJ�UHYHDOHG�

FRQFHUQV�DQG�QHHGV�IRU�PHWKRGV�DQG�WRROV�LQ�IXWXUH�SUHSDUDWLRQ��HVSHFLDOO\�JLYHQ�SDQGHPLF�

UHODWHG�FORVXUHV�PD\�EHFRPH�PRUH�FRPPRQ��WKXV�QHFHVVLWDWLQJ�VWUDWHJLF�SODQQLQJ�IRU�WKH�IXWXUH��

$GGLWLRQDO�SHUVSHFWLYHV�RI�IDFXOW\�ZKR�DUH�DFFHVVLQJ�DQG�LQWHJUDWLQJ�DQ�/06�IRU�GHOLYHULQJ�

H/HDUQLQJ�LQVWUXFWLRQ�XQFRYHUHG�QHHGHG�LPSURYHPHQWV�RI�WKH�/06�WRRO�WR�DFKLHYH�JUHDWHU�

IDFXOW\�EX\�LQ��OHDUQHU�HQJDJHPHQW��DQG�VWXGHQW�VXFFHVV��0F.QLJKW�HW�DO����������:LWKRXW�

H[SORULQJ�XQELDVHG�VDPSOHV�RI�IDFXOW\�HQJDJLQJ�LQ�H/HDUQLQJ�DQG�DSSOLFDWLRQ�RI�/06�WRROV�DQG�

OHDUQLQJ�KRZ�IDFXOW\�H[SHULHQFHG�D�IRUFHG�XQIUHH]LQJ�UHTXLULQJ�WKH�WUDQVLWLRQ�IURP�GLUHFW�

LQVWUXFWLRQ�WR�H/HDUQLQJ��DGPLQLVWUDWRUV�DUH�OLPLWHG�LQ�WKHLU�DELOLW\�WR�DGGUHVV�FRQWLQXHG�

FKDOOHQJHV�DQG�UHVLVWDQFH��

3XUSRVH�RI�WKH�6WXG\�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\��<LQ��������ZDV�WR�H[SORUH�

&&)�H[SHULHQFHV�ZLWK�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�DQ�/06�LQ�WKH�

FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��$�FDVH�VWXG\�LV�

DQ�LQ�GHSWK�DQDO\VLV�RI�D�VSHFLILF�FRQGLWLRQ�UDWKHU�WKDQ�DQ�H[WHQVLYH�VWDWLVWLFDO�VXUYH\�DQG�LV�XVHG�

WR�UHGXFH�D�EURDGHU�DUHD�RI�UHVHDUFK�LQWR�RQH�HDV\�WRSLF�RI�H[SORUDWLRQ�RU�LQYHVWLJDWLRQ��<LQ��

�������6SHFLILFDOO\��WKLV�FDVH�VWXG\�SODFHG�IRFXV�RQ�D�FRPPXQLW\�FROOHJH�ORFDWHG�LQ�,QGLDQD�WKDW��

SUH�SDQGHPLF��RIIHUHG�PRUH�WKDQ�������RQOLQH�FRXUVHV�DQG�VRPH�EOHQGHG�OHDUQLQJ�RSWLRQV��DQG�

IDFXOW\�KDYH�KDG�DFFHVV�DQG�WUDLQLQJ�RQ�DQ�/06�VLQFH�������1,&&������E���$�FRPPLWWHH�RI�

DSSUR[LPDWHO\����IDFXOW\��VWDII��DQG�VWXGHQWV�ZHUH�LQYLWHG�WR�SDUWDNH�LQ�HYDOXDWLQJ�IRXU�/06�

WKURXJK�GHPRQVWUDWLRQV�DQG�FRPSDUDWLYH�DQDO\VLV��DQG�WKH�PDMRULW\�VHOHFWHG�WKH�&DQYDV�SODWIRUP��

ZKLFK�ZDV�DGRSWHG�LQVWLWXWLRQ�ZLGH�LQ�1RYHPEHU�RI�������1,&&���������6LQFH�WKH�SDQGHPLF��DOO�

FRXUVHV�RIIHUHG�WUDQVLWLRQHG�WR�H/HDUQLQJ��0F&DUWK\���������
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�6RPH�&&)�KDYH�EHHQ�VORZ�WR�HPEUDFH�H/HDUQLQJ�DV�PDQ\�FRPPXQLW\�FROOHJH�OHDUQHUV�

ODFN�,QWHUQHW�DFFHVV�DW�KRPH�GXH�WR�LQDGHTXDWH�LQFRPH��%XUFK�	�0RKDPPHG���������3DUWLFXODUO\�

ZLWK�FRPPXQLW\�FROOHJHV��WKH�GLJLWDO�GLYLGH�FDQ�OLPLW�VWXGHQW�DFFHVV�WR�WHFKQRORJ\�DQG�WKH�DELOLW\�

WR�EHQHILW�IURP�H/HDUQLQJ�RIIHULQJV��<RXQJ���������6XFK�OLPLWDWLRQV�KDG�WR�EH�DGGUHVVHG�LQ�WKH�

SDQGHPLF�FOLPDWH�ZKLOH�DW�WKH�VDPH�WLPH�UHTXLULQJ�DQG�VXSSRUWLQJ�DOO�IDFXOW\�WUDQVLWLRQLQJ�WR�

H/HDUQLQJ��+RZHYHU��WKH�IRUFHG�XQIUHH]LQJ�DQG�WKH�PDQGDWRU\�WUDQVLWLRQ�WR�H/HDUQLQJ�DQG�

LQWHJUDWLRQ�RI�DQ�/06�LQWR�WKHLU�WHDFKLQJ�SUHVHQWHG�DQ�RSSRUWXQLW\�WR�H[SORUH�KRZ�IDFXOW\�

H[SHULHQFHG�WKH�FKDQJH�SURFHVV��HVSHFLDOO\�IRU�WKRVH�ZKR�KDG�RQO\�XVHG�WKH�/06�WR�VXSSOHPHQW�

WKHLU�FRXUVH�RU�WKRVH�ZKR�KDG�QHYHU�HQJDJHG�LQ�H/HDUQLQJ�DQG�ZHUH�H[SHULHQFLQJ�WKH�/06�IRU�

WKH�ILUVW�WLPH��

7KH�WDUJHW�SRSXODWLRQ�FRQVLVWHG�RI�DOO�IDFXOW\�PHPEHUV�DW�1RUWKHUQ�,QGLDQD�&RPPXQLW\�

&ROOHJH��1,&&��DV�WKH\�KDG�DOO�EHHQ�IRUFHG�WR�IUHH]H�WKHLU�UHJXODU�WHDFKLQJ�SUDFWLFHV�DQG�XQGHUJR�

D�UDSLG�FKDQJH�WR�H/HDUQLQJ�LQVWUXFWLRQ��7KLV�FRPPXQLW\�FROOHJH�KDV����ORFDWLRQV�LQ�

DSSUR[LPDWHO\����FRPPXQLWLHV��RIIHULQJ�RYHU�����SURJUDPV��ZKLFK�YDU\�E\�ORFDWLRQ��LW�KDV�����

WUDQVIHU�SURJUDPV�DQG�PRUH�WKDQ�������RQOLQH�FODVVHV��$FFRUGLQJ�WR�1,&&¶V�PRVW�UHFHQW�

SXEOLVKHG�GHPRJUDSKLF�GDWD��LQ�����������IDFXOW\�PHPEHUV�ZHUH�IHPDOH�DQG�����ZHUH�PDOH��2XW�

RI�WKH�����IDFXOW\�HPSOR\HG������ZHUH�IHPDOH�DVVRFLDWH�SURIHVVRUV��EXW�QR�RWKHU�GHPRJUDSKLF�

GDWD�UHJDUGLQJ�DJH�RU�HWKQLFLW\�ZDV�DFFHVVLEOH��$PRQJ�WKH�&&)��WKHUH�DUH�GLYHUVH�OHYHOV�RI�

NQRZOHGJH�RI�DQG�H[SHULHQFH�ZLWK�H/HDUQLQJ�DQG�WKH�DYDLODEOH�/06��7KH�IDFXOW\�LQFOXGHG�WKRVH�

ZKR�KDG�DOUHDG\�EHHQ�WHDFKLQJ�FRXUVHV�IXOO\�RQOLQH��WKRVH�ZKR�KDG�EHHQ�WHDFKLQJ�FRXUVHV�LQ�

EOHQGHG�IRUPDWV�RU�XWLOL]LQJ�WKH�/06�WR�VXSSRUW�WKHLU�RQ�FDPSXV�WHDFKLQJ��DQG�WKRVH�ZKR�KDG�

QHYHU�XVHG�DQ\�H/HDUQLQJ�PHWKRGV�RU�WRROV�RU�WKH�/06��
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7KH�VDPSOH�LQFOXGHG����SDUWLFLSDQWV��ZKLFK�DOLJQV�ZLWK�$GOHU�DQG�$GOHU¶V��������

UHFRPPHQGHG�PD[LPXP�VDPSOH�VL]H�IRU�FRQGXFWLQJ�TXDOLWDWLYH�FDVH�VWXGLHV��%DNHU�	�(GZDUGV��

�������DOWKRXJK�<LQ��������FRQWHQGHG�GDWD�VDWXUDWLRQ�PLJKW�EH�UHDFKHG�DW�EHWZHHQ����DQG����

SDUWLFLSDQWV��7KH�JRDO�ZDV�WR�LQFOXGH�IDFXOW\�ZLWK�YDU\LQJ�OHYHOV�RI�NQRZOHGJH�DQG�H[SHULHQFH�

QRWHG��3XUSRVLYH�VDPSOLQJ�ZDV�XVHG�WR�HQVXUH�SDUWLFLSDQWV�UHSUHVHQWHG�H[SHULHQFH�ZLWK�DQG�

NQRZOHGJH�RI�WKH�SKHQRPHQRQ��ZKLFK�ZDV�WKH�LPPHGLDWH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ�SULRU�WR�DQG�GXULQJ�D�SDQGHPLF��)DFXOW\�ZHUH�DOVR�SXUSRVHIXOO\�VDPSOHG�WR�HQVXUH�DOO�

H[SHULHQFH�OHYHOV�SULRU�WR�WKH�SDQGHPLF�ZHUH�UHSUHVHQWHG��$GGLWLRQDOO\��HIIRUWV�ZHUH�PDGH�WR�

LQFOXGH�IDFXOW\�IURP�DV�PDQ\�DFDGHPLF�GLVFLSOLQHV�DV�SRVVLEOH��3XUSRVLYH�VDPSOLQJ�LV�FULWLFDO�IRU�

FRQGXFWLQJ�TXDOLWDWLYH�FDVH�VWXGLHV��DV�%RHLMH��������FRQWHQGHG�WKDW�UHVHDUFKHUV�PXVW�VHOHFW�

SDUWLFLSDQWV�RI�FDVH�VWXGLHV�EDVHG�RQ�WKHLU�DELOLW\�WR�DQVZHU�WKH�SRVHG�UHVHDUFK�TXHVWLRQV�

HIIHFWLYHO\�DQG�WKRURXJKO\��

7KH�GDWD�VRXUFHV�LQFOXGHG�D�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�ZLWK�HDFK�&&)��VHH�

$SSHQGL[�*���D�))$�VXUYH\��VHH�$SSHQGL[�(�DQG�)���FRPSULVHG�SUHGRPLQDQWO\�RI�RSHQ�HQGHG�

TXHVWLRQV�PRGHOHG�RQ�/HZLQ¶V��������))$�WRRO��DQG�VHFRQGDU\�GRFXPHQWV�IURP�WKH�FRPPXQLW\�

FROOHJH�SHUWDLQLQJ�WR�WKH�WUDQVLWLRQ�SURFHVV�DQG�GLVVHPLQDWHG�WR�WKH�IDFXOW\�DV�ZHOO�DV�DQ\�WUDLQLQJ�

DQG�DXGLR�YLVXDO�PDWHULDOV�VKRZFDVLQJ�H/HDUQLQJ�GHPRQVWUDWLRQV��7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�

WKH�VL[�VWHSV�RI�WKHPDWLF�DQDO\VLV�E\�%UDXQ�DQG�&ODUNH���������7KH�VL[�VWHSV�LQFOXGHG�WKH�

IROORZLQJ������IDPLOLDUL]LQJ�RQHVHOI�ZLWK�WKH�GDWD������FUHDWLQJ�LQLWLDO�FRGHV������VHDUFKLQJ�IRU�

WKHPHV������UHYLHZLQJ�WKHPHV������GHILQLQJ�DQG�QDPLQJ�WKHPHV��DQG�����ZULWLQJ�WKH�UHSRUW��%UDXQ�

	�&ODUNH��������6FKDUS�	�6DQGHUV���������$GGLWLRQDOO\��FRPSDUDWLYH�LQTXLU\�ZDV�HPEHGGHG�LQWR�

WKH�ILUVW�WKUHH�VWHSV�RI�WKHPDWLF�DQDO\VLV�WKURXJK�RUJDQL]DWLRQ�RI�WKH�SDUWLFLSDQWV�LQWR�WKUHH�JURXSV�

EDVHG�RQ�SUH�SDQGHPLF�NQRZOHGJH�DQG�H[SHULHQFH�IRU�FRPSDULVRQ��,�FRPSDUHG�DQG�FRQWUDVWHG�
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SDUWLFLSDQW�GDWD�ERWK�ZLWKLQ�DQG�EHWZHHQ�JURXSV�DV�ZHOO�DV�DFURVV�DOO�SDUWLFLSDQWV��,W�ZDV�WKURXJK�

WKH�VL[�VWHSV�RI�WKHPDWLF�DQDO\VLV�ZLWK�FRPSDUDWLYH�LQTXLU\�WKDW�ILQGLQJV�ZHUH�UHYHDOHG��XVLQJ�WKH�

ZRUGV�IURP�WKH�SDUWLFLSDQWV�WR�GHVFULEH�WKH�SKHQRPHQRQ�DQG�FRQWULEXWH�WR�WKH�OLWHUDWXUH�UHJDUGLQJ�

&&)�SHUFHSWLRQV�RI�WKH�IRUFHG�XQIUHH]LQJ�DQG�FKDQJH�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ��

7KHRUHWLFDO�)UDPHZRUN�

/HZLQ¶V��������FKDQJH�WKHRU\�LV�FRPSULVHG�RI�KLV�FKDQJH�PDQDJHPHQW�PRGHO��DOVR�

NQRZQ�DV�WKH�FKDQJH�PRGHO����VWHS�PRGHO��WKUHH�VWHS�PRGHO�FKDQJH�PDQDJHPHQW��DQG�FKDQJLQJ�

DV�WKUHH�VWHSV��&$76���DQG�VHUYHG�DV�WKH�WKHRUHWLFDO�IUDPHZRUN�IRU�WKH�H[SORUDWLRQ�RI�&&)�OLYHG�

H[SHULHQFHV�RI�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DPLG�WKH�&29,'����SDQGHPLF��

/HZLQ��������WKHRUL]HG�FKDQJH�RFFXUV�LQ�WKUHH�VWHSV������XQIUHH]LQJ������FKDQJH��DQG�����UHIUHH]H��

7KURXJKRXW�WKH�FKDQJH�SURFHVV��WKHUH�DUH�UHVWUDLQLQJ�IRUFHV�WKDW�SXVK�SHRSOH�WR�UHVLVW�FKDQJH�DQG�

PDLQWDLQ�WKH�VWDWXV�TXR��FRPSHWLQJ�DJDLQVW�GULYLQJ�IRUFHV�WKDW�SXVK�IRU�FKDQJH��/HZLQ��������

0DQFKHVWHU�HW�DO����������,Q�WKH�FXUUHQW�FDVH��WKHVH�IRUFHV�ZHUH�DW�SOD\�LQ�D�XQLTXH�FRPELQDWLRQ�

JLYHQ�WKDW��UHJDUGOHVV�RI�IDFXOW\¶V�GHVLUH�WR�UHVLVW�RU�PRYH�WRZDUG�FKDQJH��WKH�FXUUHQW�SDQGHPLF�

IRUFHG�WKHP�DOO�WR�FKDQJH�LQ�VRPH�PDQQHU�WR�FRQWLQXH�WR�GHOLYHU�LQVWUXFWLRQ�DQG�DFKLHYH�OHDUQLQJ�

RXWFRPHV��7KRXJK�PRVW�IDFXOW\�H[SHULHQFHG�VRPH�OHYHO�RI�GLVHTXLOLEULXP��JLYHQ�WKH�KDVWLQHVV�RI�

WKH�FKDQJH�QHHGHG��VKDULQJ�WKHLU�OLYHG�H[SHULHQFHV�GHYHORSHG�D�JUHDWHU�XQGHUVWDQGLQJ�RI�KRZ�

WKHVH�IRUFHV�LQIOXHQFHG�WKHLU�GHFLVLRQV�UHJDUGLQJ�GHOLYHULQJ�LQVWUXFWLRQ�RQOLQH�DQG�WKH�XVH�RI�DQ�

/06�WR�DFKLHYH�D�GHJUHH�RI�HTXLOLEULXP�DQG�FRQWLQXLW\�LQ�WHDFKLQJ��

(TXLOLEULXP�LV�PDLQWDLQHG�EHFDXVH�RI�WKH�GXDO�SUHVVXUH�RI�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�

IRUFHV��ZKLFK�/HZLQ�GHVFULEHG�DV�D�IRUFH�ILHOG�DQG�IRU�ZKLFK�KH�FUHDWHG�WKH�))$��D�WRRO�WKDW�

DOORZV�RUJDQL]DWLRQV�WR�DVVHVV�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�WKDW�DUH�KLQGHULQJ�RU�SURPRWLQJ�
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FKDQJH��/HZLQ��������9LQHV�HW�DO����������*HQHUDOO\��EHIRUH�LQLWLDWLQJ�FKDQJH��RUJDQL]DWLRQV�

VKRXOG�DVVHVV�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�IDFWRUV�DQG�WKHQ�LPSOHPHQW�SODQQHG�FKDQJH�DFWLYLWLHV�WR�

EH�VXFFHVVIXO��/HZLQ���������$JDLQ��LQ�WKH�FXUUHQW�FDVH��VXFK�DQ�DQDO\VLV�ZDV�QRW�FRQGXFWHG�

VLQFH�WKHUH�ZDV�QR�SODQ�LQ�SODFH�IRU�WKH�SDQGHPLF�DQG�WKH�UHVXOWLQJ�KDYRF�LW�FUHDWHG�IRU�KLJKHU�

HGXFDWLRQ�LQVWLWXWLRQV��

,Q�DGGLWLRQ�WR�/HZLQ¶V��������FKDQJH�PDQDJHPHQW�PRGHO�DQG�))$��WKHUH�ZHUH�RWKHU�

IDFHWV�RI�KLV�WKHRU\��LQFOXGLQJ�ILHOG�WKHRU\��JURXS�G\QDPLFV��DFWLRQ�UHVHDUFK��DQG�SODQQHG�FKDQJH�

�%XUQHV���������FRQVLGHUHG��/HZLQ�FRQWHQGHG�HDFK�IDFHW�WR�EH�LQWHJUDO�DQG�XQLILHG��/HZLQ��

����D��DQG�HQFRPSDVV�KRZ�SODQQHG�FKDQJH�PD\�RFFXU�DW�WKH�LQGLYLGXDO��RUJDQL]DWLRQDO��RU�

VRFLHWDO�OHYHO��%DUJDO�	�%DU��������%XUQHV���������$FFRUGLQJ�WR�/HZLQ���������XQIUHH]LQJ��

FKDQJLQJ��DQG�UHIUHH]LQJ�LV�D�SURFHVV�WKDW�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�XQGHUJR�WR�WUDQVLWLRQ�

IURP�WKH�FXUUHQW�VWDWH�RI�HTXLOLEULXP�WR�D�QHZ�VWDWH�WKURXJK�FKDQJLQJ�DQG�UHHVWDEOLVKLQJ�WKH�

HTXLOLEULXP��$ZDUHQHVV�RI�WKH�HTXLOLEULXP�LQ�LWV�FXUUHQW�VWDWH�RFFXUV�GXULQJ�WKH�XQIUHH]LQJ�VWDJH�

DQG�DVVLVWV�LQ�GHWHUPLQLQJ�WKH�SURFHVV�QHHGHG�WR�LPSOHPHQW�FKDQJH��DV�WKH�EHKDYLRUV�DQG�

DWWLWXGHV�WKDW�VXSSRUW�WKH�H[LVWLQJ�VWDWXV�DUH�LGHQWLILHG��$UPVWURQJ��������%ULVVRQ�%DQNV��������

/HZLQ���������,QGLYLGXDOV�DQG�RUJDQL]DWLRQV�PXVW�DFNQRZOHGJH�WKH�FRQFHUQV�DQG�WKUHDWV�WKDW�

DULVH�ZKHQ�XQGHUJRLQJ�FKDQJH�DV�SDUW�RI�WKH�SURFHVV�IRU�HVWDEOLVKLQJ�WKH�DSSURDFK�IRU�

LPSOHPHQWLQJ�FKDQJH�DV�ZHOO�DV�WKH�PRWLYDWLRQ�QHFHVVDU\�WR�FRPSOHWH�WKH�FKDQJH�SURFHVV�WKDW�

UHVXOWV�LQ�FKDQJH�DFFHSWDQFH��

'XULQJ�WKH�FKDQJLQJ�VWHS��LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�DUH�GHYHORSLQJ�QHZ�EHKDYLRUV��

DWWLWXGHV��DQG�UHVSRQVHV�EDVHG�RQ�WKH�LQFRUSRUDWLRQ�RI�WKH�QHZO\�SURYLGHG�LQIRUPDWLRQ��2QFH�

UHVSRQVHV�DUH�HVWDEOLVKHG��WKH�UHIUHH]LQJ�VWHS�VROLGLILHV�WKH�FKDQJH�E\�VWDELOL]LQJ�WKH�QHZ�

UHVSRQVHV�ZKLOH�SURPRWLQJ�DQG�VXSSRUWLQJ�WKH�FKDQJH�LQ�WKHLU�SUDFWLFHV��$UPVWURQJ���������
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/HZLQ¶V��������FKDQJH�WKHRU\�LV�EXLOW�XSRQ�WKH�LGHD�RI�UHSODFLQJ�RQH�EHKDYLRU�ZLWK�DQRWKHU�

�&XPPLQJV�HW�DO����������7KH�FKDQJLQJ�VWHS�LV�OLNHO\�ZKDW�PRVW�IDFXOW\�ZHUH�HQJDJHG�LQ�ZKLOH�

FRQGXFWLQJ�WKLV�VWXG\��DQG�WKHLU�OLYHG�H[SHULHQFHV�LQ�WKH�FDVH�RI�XQSODQQHG�FKDQJH�DQG�IRUFHG�

XQIUHH]LQJ�ZHUH�RI�JUHDWHVW�LQWHUHVW��+RZ�IDFXOW\�ZHUH�LQGLYLGXDOO\�H[SHULHQFLQJ�WKH�FKDQJLQJ�

VWHS��ZKDW�QHZ�EHKDYLRUV��DWWLWXGHV��DQG�UHVSRQVHV�WKH\�GHYHORSHG�LQ�PRYLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ�DQG�LQ�UHODWLRQ�WR�WKH�/06�IXUWKHU�LQIRUPHG�WKH�WKHRU\�DQG�KRZ�LW�DSSOLHG�

LQ�IRUFHG�XQIUHH]LQJ�DQG�XQSODQQHG�FKDQJH�FRQWH[WV��)XUWKHU�H[SORUDWLRQ�ZLWK�DQ\�IDFXOW\�ZKR�

KDG�UHDFKHG�WKH�UHIUHH]LQJ�VWHS�DOVR�JHQHUDWHG�D�GHHSHU�XQGHUVWDQGLQJ�RI�ZKDW�SUH�SDQGHPLF�

EHKDYLRUV��DWWLWXGHV��DQG�UHVSRQVHV�WKH\�SRVVHVVHG�WKDW�SRVVLEO\�IDFLOLWDWHG�SURPRWLRQ�DQG�VXSSRUW�

RI�D�FRPSOHWH�FKDQJH��

&KDQJH�LV�D�SURFHVV�WKDW�UHTXLUHV�SODQQLQJ��PRWLYDWLRQ��DQG�LPSOHPHQWDWLRQ�ZLWKLQ�DQ�

HQYLURQPHQW�WKDW�DOVR�LQIOXHQFHV�JURXS�EHKDYLRUV�DQG�DFWLRQV��%XUQHV��������/HZLQ���������

ZKLFK�LV�HVVHQWLDO�IRU�H[SORULQJ�WKH�WUDQVLWLRQ�IURP�DQ�HVWDEOLVKHG��V\QFKURQRXV�WHDFKLQJ�

PRGDOLW\�WR�DQ�DV\QFKURQRXV��WHFKQRORJ\�EDVHG�PRGDOLW\��$O�$]DZHL�HW�DO����������+RZHYHU��

ZKHQ�QR�WLPH�IRU�SODQQLQJ�ZDV�DYDLODEOH�DQG�WKH�QHFHVVLW\�RI�WKH�FKDQJH�SURYLGHG�WKH�VROH�

PRWLYDWLRQ�IRU�VRPH�IDFXOW\��KRZ�IDFXOW\�H[SHULHQFHG�LPSOHPHQWDWLRQ�RI�FKDQJH�ZDV�RI�LQWHUHVW��

7KH�&$76�0RGHO�DVVLVWHG�LQ�XQGHUVWDQGLQJ�WKH�SKDVHV�RI�FKDQJH��ZKLOH�WKH�IRUFH�ILHOG�PRGHO�

DLGHG�LQ�LGHQWLI\LQJ�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�H[SHULHQFHG�E\�WKH�&&)��)XUWKHU��JXLGDQFH�

IURP�ILHOG�WKHRU\�GLUHFWHG�H[DPLQDWLRQ�RI�WKH�JURXS�HQYLURQPHQW�WKDW�LQIOXHQFHG�WKH�FKDQJH�

SURFHVV��DQG�JURXS�G\QDPLFV�DLGHG�LQ�XQGHUVWDQGLQJ�KRZ�WKH�JURXS�VKDSHG�WKH�EHKDYLRUV�RI�WKH�

LQGLYLGXDOV�ZLWKLQ�WKH�JURXS�RU�RUJDQL]DWLRQ��

/HZLQ��������FRQWHQGHG��³2QH�VKRXOG�YLHZ�WKH�SUHVHQW�VLWXDWLRQ�±�WKH�VWDWXV�TXR�±�DV�

EHLQJ�PDLQWDLQHG�E\�FHUWDLQ�FRQGLWLRQV�RU�IRUFHV´��S�������WR�XQGHUVWDQG�D�JLYHQ�VLWXDWLRQ��)LHOG�
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LV�GHILQHG�DV�WKH�FRPELQDWLRQ�RI�DOO�FRH[LVWLQJ�IDFWV�EHOLHYHG�WR�EH�LQWHUGHSHQGHQW��DQG�/HZLQ�

�������VXJJHVWHG�WKDW�D�ILHOG�UHPDLQV�LQ�D�VWDWH�RI�FRQWLQXRXV�DGDSWDWLRQ�LQ�ZKLFK�FKDQJH�

UHJXODUO\�RFFXUV��LI�WKH�IRUFHV�RU�FLUFXPVWDQFHV�WKDW�LQIOXHQFH�WKH�FKDQJH�FDQ�EH�LGHQWLILHG��

SORWWHG��DQG�XQGHUVWRRG��WKHQ�RQH�FDQ�XQGHUVWDQG�FKDQJH�ZLWKLQ�WKH�RUJDQL]DWLRQ�DQG�ZKDW�IRUFHV�

QHHG�WR�EH�XVHG�WR�HOLFLW�FKDQJH��%XUQHV���������:LWK�KLV�FRQFHSW�RI�JURXS�G\QDPLFV��/HZLQ�

FRQWHQGHG�JURXS�EHKDYLRU�VKRXOG�EH�WKH�IRFXV�IRU�FKDQJH�UDWKHU�WKDQ�WKH�EHKDYLRUV�RI�WKH�

LQGLYLGXDOV��%XUQHV��������/HZLQ������E���ZKLFK�ZDV�HVVHQWLDO�LQ�XQGHUVWDQGLQJ�WKH�WUDQVLWLRQ�

SURFHVV�LQ�D�FRPPXQLW\�FROOHJH�WKURXJK�WKH�SHUFHSWLRQV�RI�LQGLYLGXDOV�UHIOHFWLQJ�XSRQ�WKH�

JURXS¶V�EHKDYLRUV��/HZLQ��������VWDWHG��³)RU�FKDQJH�WR�EH�HIIHFWLYH��LW�PXVW�WDNH�SODFH�DW�WKH�

JURXS�OHYHO��DQG�PXVW�EH�D�SDUWLFLSDWLYH�DQG�FROODERUDWLYH�SURFHVV�ZKLFK�LQYROYHV�DOO�RI�WKRVH�

FRQFHUQHG´��%XUQHV��������S���������

&DVH�VWXG\�PHWKRGV�ZHUH�DSSOLHG�WR�H[SORUH�WKH�OLYHG�H[SHULHQFHV�RI�IDFXOW\�DV�WKH�

RUJDQL]DWLRQ�XQGHUZHQW�WKH�FKDQJH�SURFHVV��([DPLQDWLRQ�RI�KRZ�WKH�FRPPXQLW\�FROOHJH�DQG�

LQGLYLGXDO�IDFXOW\�SUHSDUHG�IRU�WKH�FKDQJH��LI�DW�DOO��UHYHDOHG�LI�RU�KRZ�FRUUHFW�LGHQWLILFDWLRQ�RI�

QHHGV�ZHUH�DFKLHYHG��PRWLYDWLRQ�ZDV�SURPRWHG�DQG�PRQLWRUHG��DQG�WKH�GHJUHH�WR�ZKLFK�FKDQJH�

ZDV�DFKLHYHG�LQ�DOLJQPHQW�ZLWK�WKH�RUJDQL]DWLRQ¶V�PLVVLRQ�DQG�JRDOV��/HZLQ¶V��������FKDQJH�

WKHRU\�ZDV�HVVHQWLDO�LQ�FRQVWUXFWLQJ�WKH�UHVHDUFK�TXHVWLRQV�IRU�WKH�VWXG\��ZKLFK�LQIRUPHG�WKH�

GHYHORSPHQW�RI�WKH�VHPL�VWUXFWXUHG�LQWHUYLHZ�SURWRFRO��DVVLVWHG�LQ�FUHDWLQJ�D�))$��DQG�JXLGHG�

WKH�GDWD�DQDO\VLV�ZKHQ�VHDUFKLQJ�IRU�FRGHV��SDWWHUQV��DQG�WKHPHV��

1DWXUH�RI�WKH�6WXG\�

$�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�GHVLJQ�ZDV�HPSOR\HG��7KH�TXDOLWDWLYH�

PHWKRGRORJ\�ZDV�VHOHFWHG�EDVHG�RQ�WKH�QHHG�IRU�IXUWKHU�LQYHVWLJDWLRQ�RI�WKH�SKHQRPHQRQ�LQ�

VXSSRUW�RI�DGGUHVVLQJ�WKH�SUREOHP��SXUSRVH��DQG�UHVHDUFK�TXHVWLRQV�RXWOLQHG�WR�JXLGH�WKH�VWXG\��
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,Q�TXDOLWDWLYH�UHVHDUFK��WKH�IRFXV�LV�RQ�OHDUQLQJ�IURP�SDUWLFLSDQWV�E\�OLVWHQLQJ�WR�WKHLU�H[SHULHQFHV�

DQG�SHUFHSWLRQV�DQG�DFFHSWLQJ�WKHP�DV�H[SHUWV�ZLWK�GLUHFW�NQRZOHGJH�RI�RU�H[SHULHQFH�ZLWK�D�

SKHQRPHQRQ��$XHUEDFK�	�6LOYHUVWHLQ���������&RQVLGHULQJ�WKH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�

JDWKHU�WKH�SHUFHSWLRQV�RI�SDUWLFLSDQWV�UHJDUGLQJ�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�

DPLGVW�D�SDQGHPLF��WKH�TXDOLWDWLYH�PHWKRGRORJ\�ZDV�VHOHFWHG�EHFDXVH�LW�LV�FRQVLGHUHG�PRVW�

DSSURSULDWH�IRU�H[SORULQJ�SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�LQGLYLGXDOV��$XHUEDFK�	�6LOYHUVWHLQ��

������<LQ���������)XUWKHU��WKH�UHVHDUFK�TXHVWLRQV�SRVHG�LQFOXGH�D�IRFXV�RQ�KRZ�TXHVWLRQV�WKDW�

<LQ��������FRQWHQGHG�DUH�EHVW�DQVZHUHG�WKURXJK�TXDOLWDWLYH�FDVH�VWXGLHV��,Q�H[DPLQLQJ�D�

SKHQRPHQRQ�WKDW�FDQQRW�EH�PDQLSXODWHG�DQG�IURP�D�PLQGVHW�DEVHQW�RI�SUHFRQFHSWLRQV�RU�DQ�

H[SHFWHG�VLQJXODU�WUXWK��WKH�TXDOLWDWLYH�PHWKRGRORJ\�HQVXUHV�SDUWLFLSDQW�SHUFHSWLRQV�DQG�

H[SHULHQFHV�DUH�KHDUG�DQG�UHSRUWHG�LQ�WKH�ILQGLQJV��6WDNH��������<LQ���������<LQ��������DUJXHG�

RQO\�TXDOLWDWLYH�PHWKRGRORJ\�FDQ�JDWKHU�D�ULFKQHVV�RI�SDUWLFLSDQW�SHUFHSWLRQV�DQG�H[SHULHQFHV�LQ�

VXFK�D�ZD\�WKDW�IXOO\�SUHVHQWV�SDUWLFLSDQW�DFFRXQWV�E\�JLYLQJ�WKHP�D�YRLFH��

6LQFH�TXDQWLWDWLYH�UHVHDUFK�VHHNV�WR�DJJUHJDWH�ILQGLQJV��SUHVHQW�VLQJXODU�WUXWKV��DQG�

DQVZHU�FORVH�HQGHG�TXHVWLRQV��3DWWRQ���������WKLV�PHWKRGRORJ\�ZDV�GLVPLVVHG�DV�D�SRVVLELOLW\�WR�

DFKLHYH�WKH�SXUSRVH�DQG�JRDOV�RI�WKH�VWXG\��$FFRUGLQJ�WR�$XHUEDFK�DQG�6LOYHUVWHLQ���������³)RU�

WKH�WUDGLWLRQDO�TXDQWLWDWLYH�UHVHDUFKHU��KXPDQ�SKHQRPHQD�DUH�VWXGLHG�VFLHQWLILFDOO\�E\�FRQYHUWLQJ�

WKHP�LQWR�QXPHULFDOO\�PHDVXUDEOH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV´��S�������+RZHYHU��ZKHQ�

H[SORULQJ�VXEMHFWLYH�PDWHULDO��VXFK�DV�DQ�LQGLYLGXDO¶V�SHUFHSWLRQV�RU�H[SHULHQFHV��TXDQWLWDWLYH�

UHVHDUFK�DQG�LQVWUXPHQWV�UHVWULFW�RSSRUWXQLWLHV�IRU�SDUWLFLSDQWV�WR�VKDUH�WKHLU�H[SHULHQFHV�

�$XHUEDFK�	�6LOYHUVWHLQ���������7KXV��WKH�TXDQWLWDWLYH�PHWKRGRORJ\�LV�GHVLJQHG�WR�HVWDEOLVK�

PHDVXUHPHQWV��UHSRUW�RQ�VWDWLVWLFDO�ILQGLQJV��DQG�DQVZHU�FORVH�HQGHG�TXHVWLRQV��<LQ���������

ZKLFK�KLQGHUV�WKH�DELOLW\�WR�DVFHUWDLQ�VXEMHFWLYH�LQIRUPDWLRQ��OLNH�KHOG�SHUFHSWLRQV�DQG�
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H[SHULHQFHV��$XHUEDFK�	�6LOYHUVWHLQ���������$V�VXFK��WKH�TXDQWLWDWLYH�PHWKRGRORJ\�LV�

PLVDOLJQHG�ZLWK�WKH�LQWHQW�RI�WKH�VWXG\��SXUSRVH��UHVHDUFK�TXHVWLRQV��DQG�SKHQRPHQRQ�RI�LQWHUHVW��

7R�IXOO\�H[SORUH�WKH�SKHQRPHQRQ�DQG�DQVZHU�WKH�UHVHDUFK�TXHVWLRQV��OLYHG�H[SHULHQFHV�RI�

SXUSRVHIXOO\�VHOHFWHG�SDUWLFLSDQWV�ZHUH�UHTXLUHG�WR�JDWKHU�VXIILFLHQW�GDWD�WKDW�UHSRUWHG�RQ�WKH�

SKHQRPHQRQ��6LQFH�ULFK��GHVFULSWLYH�GDWD�ZDV�HVVHQWLDO�WR�SUHVHQWLQJ�SDUWLFLSDQW�SHUFHSWLRQV�

�6WDNH��������RI�WKH�SKHQRPHQRQ�WKDW�FRXOG�QRW�EH�PDQLSXODWHG�E\�D�UHVHDUFKHU��<LQ���������WKH�

TXDOLWDWLYH�PHWKRGRORJ\�ZDV�VHOHFWHG��<LQ��������FRQWHQGHG�D�GHVFULSWLYH�FDVH�VWXG\�LV�

DSSURSULDWH�ZKHQ�WKH�³SXUSRVH�LV�WR�GHVFULEH�D�SKHQRPHQRQ�>WKH�µFDVH¶@�LQ�LWV�UHDO�ZRUOG�FRQWH[W´�

�SS�����±������,Q�WKH�FDVH�VHOHFWHG�IRU�WKLV�VWXG\��WKH�SKHQRPHQRQ�RI�LQWHUHVW�ZDV�WKH�WUDQVLWLRQ�

SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��FUHDWHG�RXW�RI�QHFHVVLW\�GXULQJ�WKH�JOREDO�&29,'�

���SDQGHPLF��IURP�WKH�SHUVSHFWLYH�RI�&&)�HPSOR\HG�IXOO�WLPH�DW�D�VHOHFW�FRPPXQLW\�FROOHJH�

GXULQJ�WKH�����������DFDGHPLF�\HDU��7KXV��WKH�XQLW�RI�DQDO\VLV�ZDV�WKH�WUDQVLWLRQ�SURFHVV��DQG�

WKH�XQLW�RI�REVHUYDWLRQ�LQFOXGHG�WKH�&&)�ZKR�SDUWLFLSDWHG�DV�ZHOO�DV�VHFRQGDU\�GDWD�SURYLGHG�E\�

SDUWLFLSDQWV�RU�WKH�VLWH��7KH�SKHQRPHQRQ�ZDV�FRQVLGHUHG�FRPPRQ�VLQFH�WKH�&29,'����

ZRUOGZLGH�SDQGHPLF�KDG�HVSHFLDOO\�LPSDFWHG�WKH�8QLWHG�6WDWHV�DQG�UHVXOWHG�LQ�D�SURPSW�

WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DFURVV�.����VFKRROV�DQG�LQVWLWXWLRQV�RI�KLJKHU�

HGXFDWLRQ�DOLNH��0F&DUWK\���������7KH�SKHQRPHQRQ�ZDV�H[SORUHG�LQ�LWV�UHDO�ZRUOG�FRQWH[W��WKH�

WUDQVLWLRQ�LV�UHFHQW��ZLWKLQ�WKH�SDVW�WZR�\HDUV��DQG�FXUUHQWO\�RFFXUULQJ�DV�DOO�HGXFDWRUV�

WUDQVLWLRQHG�WR�H/HDUQLQJ�LQVWUXFWLRQ��.KDPSDULD�	�3DQGH\����������

7KHUHIRUH��WKLV�FDVH�ZDV�ERXQGHG�E\�JHRJUDSKLF�ORFDWLRQ��WLPH��DQG�RUJDQL]DWLRQ��ZKLFK�

ERXQG�WKH�FDVH�WR�D�VLQJXODU�XQLW��PDNLQJ�LW�KROLVWLF�ZLWK�QR�RWKHU�LGHQWLILHG�XQLWV��7KH�FDVH�ZDV�

VLQJXODU��DV�LW�ZDV�FRPSULVHG�RI�LQGLYLGXDOV�LQ�D�VSHFLILF�VLWXDWLRQ�H[SHULHQFLQJ�D�FRPPRQ�

SKHQRPHQRQ��<LQ���������7KH�GHVFULSWLYH�VLQJOH�FDVH�VWXG\�GHVLJQ�DOORZHG�PH�WR�EHVW�DQVZHU�
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WKH�SRVHG�UHVHDUFK�TXHVWLRQV��H[SORUH�WKH�FRPPRQ�SKHQRPHQRQ��DQG�DGGUHVV�WKH�SXUSRVH�RI�WKH�

VWXG\�E\�IXOO\�H[SORULQJ�WKH�OLYHG�H[SHULHQFHV�RI�SDUWLFLSDQWV�ZKR�ZHUH�FXUUHQWO\�HQJDJHG�LQ�WKH�

SKHQRPHQRQ��7KH�FDVH�VWXG\�GHVLJQ�ZDV�FRQVLVWHQW�ZLWK�WKH�LQWHQW�RI�WKH�VWXG\�DQG�DQVZHUHG�WKH�

UHVHDUFK�TXHVWLRQV���

6LQFH�TXDOLWDWLYH�FDVH�VWXGLHV�DUH�FRPPRQO\�FRQGXFWHG�XVLQJ�PXOWLSOH�GDWD�VRXUFHV�

�'L&LFFR�%ORRP�	�&UDEWUHH��������6WDNH��������ZLWK����WR����SDUWLFLSDQWV�WR�DFKLHYH�GDWD�

VDWXUDWLRQ��*XHVW�HW�DO����������WKUHH�GDWD�VRXUFHV�ZHUH�XVHG��LQFOXGLQJ�VHPL�VWUXFWXUHG�

LQWHUYLHZV��DQ�RSHQ�HQGHG�VXUYH\��DQG�VHFRQGDU\�GDWD��7KH�VHPL�VWUXFWXUHG�LQWHUYLHZ�SURWRFRO�

ZDV�FRPSULVHG�RI�SUHGRPLQDQWO\�RSHQ�HQGHG�TXHVWLRQV�,�JHQHUDWHG��&DVWLOOR�0RQWR\D��������

DVVHUWHG�VHOI�FUHDWHG�SURWRFROV�DUH�DSSURSULDWH�WR�HQVXUH�DOLJQPHQW�ZLWK�WKH�UHVHDUFK�TXHVWLRQV��

ZKLOH�6WDNH��������FRQWHQGHG�RSHQ�HQGHG�TXHVWLRQV�DUH�HVVHQWLDO�ZKHQ�FRQGXFWLQJ�TXDOLWDWLYH�

FDVH�VWXGLHV��'DWD�FROOHFWLRQ�LQVWUXPHQWV�ZHUH�GHVLJQHG�WR�DOORZ�IRU�SDUWLFLSDQWV�WR�SURYLGH�

QDUUDWLYH��LQ�GHSWK�UHVSRQVHV�WR�WKH�SRVHG�TXHVWLRQV��7KH�VHFRQGDU\�GDWD�SURYLGHG�E\�LQGLYLGXDO�

SDUWLFLSDQWV�DQG�IURP�WKH�FRPPXQLW\�FROOHJH�ZHEVLWH�LQFOXGHG�D�OLPLWHG�UDQJH�RI�GRFXPHQWV��

LQFOXGLQJ�WUDLQLQJ�DQG�WUDLQLQJ�PDWHULDO�SURYLGHG�WR�IDFLOLWDWH�WKH�WUDQVLWLRQ�SURFHVV�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ���

7KH�WKUHH�VRXUFHV�RI�GDWD�DOORZHG�IRU�PHWKRGRORJLFDO�WULDQJXODWLRQ��ZKLFK�*XLRQ�HW�DO��

�������GHVFULEHG�DV�D�FRPSDULVRQ�RI�PXOWLSOH�GDWD�VRXUFHV�DVVHVVLQJ�IRU�VLPLODU�UHVXOWV��7KH�

LQFOXVLRQ�RI�PXOWLSOH�SDUWLFLSDQWV�HQDEOHG�PH�WR�FRQGXFW�GDWD�WULDQJXODWLRQ�VLQFH�WKH�SHUVSHFWLYHV�

RI�PXOWLSOH�SDUWLFLSDQWV�ZHUH�JDWKHUHG��FRQVLVWHQW�ZLWK�*XLRQ�HW�DO�¶V��������GHVFULSWLRQ�RI�GDWD�

WULDQJXODWLRQ��/LQFROQ�DQG�*XED��������FRQWHQGHG�WULDQJXODWLRQ�LQ�TXDOLWDWLYH�UHVHDUFK�LV�

HVVHQWLDO�IRU�FDSWXULQJ�DQG�SUHVHQWLQJ�ILQGLQJV�DQG�DOORZV�UHVHDUFKHUV�WR�DQDO\]H�ILQGLQJV�DFURVV�

DQG�ZLWKLQ�WKH�SRSXODWLRQ�WR�DFKLHYH�UHOLDELOLW\��
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7R�JDWKHU�GDWD�WKDW�GHVFULEHG�WKH�SKHQRPHQRQ��,�XVHG�SXUSRVLYH�VDPSOLQJ�WR�HQVXUH�WKH�

SDUWLFLSDQWV�ZHUH�NQRZOHGJHDEOH�RI�DQG�KDG�H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ��3XUSRVLYH�

VDPSOLQJ�LV�UHFRPPHQGHG�IRU�TXDOLWDWLYH�FDVH�VWXGLHV�DV�SXUSRVHIXOO\�VHOHFWHG�SDUWLFLSDQWV�DUH�

HVVHQWLDO�IRU�JDWKHULQJ�ULFK��GHVFULSWLYH�GDWD�RI�WKH�SKHQRPHQRQ��6WDNH���������7KHUHIRUH��

SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�ZDV�OLPLWHG�WR�����������IXOO�WLPH�&&)�DW�WKH�VHOHFWHG�FRPPXQLW\�

FROOHJH�ZKR�OLYHG�WKH�H[SHULHQFH�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�GXULQJ�WKH�

&29,'����SDQGHPLF��7ZHQW\�VHYHQ�&&)�ZHUH�UHFUXLWHG�ZKR�PHW�HOLJLELOLW\�FULWHULD�DQG�IHOO�LQWR�

YDU\LQJ�OHYHOV�RI�SULRU�NQRZOHGJH�DQG�H[SHULHQFHV�ZLWK�H/HDUQLQJ���

5HVHDUFK�4XHVWLRQV�

54��

+RZ�GR�FRPPXQLW\�FROOHJH�IDFXOW\�UHSUHVHQW�WKHLU�OLYHG�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�

H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�

H/HDUQLQJ�DW�1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH"�

54��

:KDW�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�GR�IDFXOW\�UHSRUW�LQ�WKHLU�OLYHG�H[SHULHQFH�

WUDQVLWLRQLQJ�WR�H/HDUQLQJ�GXULQJ�WKH�&29,'����SDQGHPLF"�

54��

+RZ�GR�IDFXOW\�H[SHULHQFHV�GLIIHU�DPRQJ�WKRVH�ZLWK�YDU\LQJ�H[SHULHQFH�OHYHOV�SULRU�WR�

WKH�IRUFHG�XQIUHH]LQJ"�

6LJQLILFDQFH�RI�WKH�6WXG\�

7KH�WKUHH�UHVHDUFK�TXHVWLRQV�HPHUJHG�DV�WKH�JRDO�ZDV�WR�H[SORUH�&&)�H[SHULHQFHV�GXULQJ�

WKH�UDSLG�VKLIW�LQ�LQVWUXFWLRQDO�GHOLYHU\�ZLWKRXW�VXIILFLHQW�SODQQLQJ��WUDLQLQJ��VWDIILQJ��RU�

SUHSDUHGQHVV��ZKLFK�KDG�EHHQ�GRFXPHQWHG�LQ�PDQ\�FDVHV��0F&DUWK\���������)XUWKHU��*DFKDJR�HW�
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DO���������DOUHDG\�HVWDEOLVKHG�WKDW�WKH�DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�LQ�KLJKHU�HGXFDWLRQ�LV�

SUREOHPDWLF�IRU�VRPH�HGXFDWRUV�UHVXOWLQJ�LQ�VWDJQDWLRQ�RI�H/HDUQLQJ�LQWHJUDWLRQ��$EVHQW�IURP�

FXUUHQW�VXUYH\HG�UHVHDUFK�ZHUH�WKH�SHUFHSWLRQV�RI�&&)�UHJDUGLQJ�WKH�WUDQVLWLRQ�SURFHVV�IURP�

GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��.KDPSDULD�	�3DQGH\���������SDUWLFXODUO\�WKRVH�ZKR�ZHUH�QRW�

SUHVHQWHG�ZLWK�D�FKRLFH�DQG�YROXQWDULO\�HQJDJHG�LQ�WUDQVLWLRQLQJ�WR�H/HDUQLQJ��7KH�VFDUFLW\�RI�

UHVHDUFK�UHJDUGLQJ�&&)�LQVWUXFWLRQDO�SUDFWLFHV�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�

ZDUUDQWHG�DQ�H[SORUDWLRQ�LQWR�KRZ�WKH\�SHUFHLYHG�WKHLU�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�

PHWKRGV�DQG�WRROV�SURYLGHG�SULRU�WR�IRUFHG�XQIUHH]LQJ�RI�GLUHFW�LQVWUXFWLRQ�DQG�DIWHU�WKH�UDSLG�

WUDQVLWLRQ�WR�H/HDUQLQJ��3RXU�3UHYLWL���������)XUWKHU��WKH�SHUFHSWLRQV�RI�IDFXOW\�UHJDUGLQJ�GULYLQJ�

DQG�UHVWUDLQLQJ�IRUFHV�WR�WUDQVLWLRQ�WR�H/HDUQLQJ�UHVXOWLQJ�IURP�WKH�&29,'����SDQGHPLF�ZHUH�

XQNQRZQ�FRQVLGHULQJ�LWV�UHFHQW��ZLGHVSUHDG�RQVHW�DOWHULQJ�WUDGLWLRQDO�LQVWUXFWLRQDO�GHOLYHU\�

QDWLRQZLGH��0RUHRYHU��VLQFH�IDFXOW\�H[SHULHQFHV�ZLWK�H/HDUQLQJ�LQVWUXFWLRQ�GLIIHUHG�SULRU�WR�WKH�

IRUFHG�XQIUHH]LQJ��WKHUH�ZDV�D�QHHG�WR�H[SORUH�SHUFHSWLRQV�RI�&&)�WKDW�KDYH�GLIIHUHQW�

H[SHULHQFHV�ZLWK�H/HDUQLQJ�SULRU�WR�WKH�IRUFHG�XQIUHH]LQJ��*DFKDJR�HW�DO���������UHFRPPHQGHG�

IXUWKHU�UHVHDUFK�WR�DVFHUWDLQ�KRZ�WKHVH�IDFXOW\�PHPEHUV�SHUFHLYHG�WKH�LQWHJUDWLRQ�DQG�XVH�RI�DQ�

/06�LQ�LQVWUXFWLRQDO�SUDFWLFHV��DQG�WKLV�VWXG\�FRQWULEXWHG�WR�H[SDQGLQJ�WKH�UHVHDUFK�OLWHUDWXUH�RQ�

WKLV�WRSLF��

%DVHG�RQ�WKH�VFDUFLW\�RI�UHVHDUFK�RQ�IDFXOW\�ZKR�ZHUH�IRUFHG�WR�WUDQVLWLRQ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ��WKHUH�ZDV�D�QHHG�WR�H[SORUH�WKH�WUDQVLWLRQ�SURFHVV�IURP�WKH�SHUVSHFWLYH�RI�

SURIHVVRUV�ZKR�XQGHUZHQW�WKH�SURFHVV�UHTXLULQJ�WKHP�WR�FKDQJH�WKHLU�LQVWUXFWLRQDO�SUDFWLFHV�

UHJDUGOHVV�RI�SULRU�DWWLWXGHV�DQG�EHOLHIV�DERXW�H/HDUQLQJ��NQRZOHGJH�DQG�H[SHULHQFHV�XVLQJ�

H/HDUQLQJ�WHFKQRORJ\�DQG�DQ�/06��DQG�WKH�SURYLVLRQ�RI�WUDLQLQJ�DQG�WLPH��7KURXJK�

XQGHUVWDQGLQJ�WKH�WUDQVLWLRQ�SURFHVV�IURP�&&)�ZKR�H[SHULHQFHG�LW��WKH�VLJQLILFDQFH�RI�WKLV�VWXG\�
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UHOLHG�RQ�EHLQJ�DEOH�WR�UHYHDO�WKH�FKDQJH�SURFHVV�ZKHQ�IDFXOW\�ZHUH�IRUFHG�WR�XQGHUJR�DQ�

H[SHGLWLRXV�WUDQVLWLRQ�WR�H/HDUQLQJ��/HZLQ��������FRQWHQGHG�FKDQJH�RFFXUV�LQ�D�WKUHH�VWHS�

SURFHVV���XQIUHH]H��FKDQJH��DQG�IUHH]H��8VLQJ�/HZLQ¶V��������&$76�PRGHO�WR�FRQFHSWXDOL]H�WKH�

WUDQVLWLRQ�SURFHVV�H[SHULHQFHG�E\�WKH�&&)�SDUWLFLSDQWV�JXLGHG�WKH�VWXG\�DQG�\LHOGHG�DQ�

XQGHUVWDQGLQJ�RI�EDUULHUV�HQFRXQWHUHG�E\�SDUWLFLSDQWV�GXULQJ�WKH�WUDQVLWLRQ�SURFHVV�DV�ZHOO�DV�

VWUDWHJLHV�WKDW�PLWLJDWHG�WKRVH�EDUULHUV�DQG�DSSURDFKHV�XVHG�WR�DFKLHYH�D�VXFFHVVIXO�WUDQVLWLRQ�

IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�IRU�IDFXOW\��,PSOLFDWLRQV�DQG�UHFRPPHQGDWLRQV�JHQHUDWHG�

IURP�WKH�ILQGLQJV�FDQ�EH�XVHG�WR�LPSURYH�WKH�WUDQVLWLRQ�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ�DQG�LQIRUP�KRZ�LQVWLWXWLRQV�FDQ�SODQ�IRU�RWKHU�KDVW\�WUDQVLWLRQV�LQ�WKH�IXWXUH��

'HILQLWLRQV�RI�.H\�7HUPV�

&RPPXQLW\�&ROOHJH�

$�FRPPXQLW\�RU�MXQLRU�FROOHJH�LQ�WKH�8QLWHG�6WDWHV�LV�D�SRVWVHFRQGDU\�OHDUQLQJ�LQVWLWXWLRQ�

WKDW�RIIHUV�WZR�\HDU�DQG�WHFKQLFDO�YRFDWLRQDO�WUDLQLQJ�DQG�FHUWLILFDWLRQV�DV�D�SDVVDJHZD\�WR�D�

IRXU�\HDU�XQLYHUVLW\�OHYHO�GHJUHH�SURJUDP��7KH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\���������

7HFKQLFDO�YRFDWLRQDO�LQVWLWXWLRQV�KDYH�D�VSHFLILF�PLVVLRQ�WR�SURYLGH�VSHFLDOL]HG�HGXFDWLRQ�WR�

OHDUQHUV��1,&&������E���7KH�DFURQ\P�&&�LV�IRU�FRPPXQLW\�FROOHJH�ZKLOH�&&V�LV�WKH�

DEEUHYLDWLRQ�XVHG�IRU�FRPPXQLW\�FROOHJHV��

&RPPXQLW\�&ROOHJH�)DFXOW\��&&)��

$�&&)�LV�D�IRUPDOO\�HGXFDWHG�LQGLYLGXDO��W\SLFDOO\�KROGLQJ�D�PDVWHU¶V�RU�GRFWRUDO�GHJUHH��

ZKR�ZRUNV�LQ�D�SURIHVVLRQDO�DFDGHPLF�FDSDFLW\�DW�D�FRPPXQLW\�FROOHJH��3DOPHU���������
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H/HDUQLQJ��

H/HDUQLQJ�LV�WKH�GLVVHPLQDWLRQ�RI�HGXFDWLRQ�DQG�WUDLQLQJ�XVLQJ�GLJLWDO�WHFKQRORJ\��XVXDOO\�

WKURXJK�WKH�,QWHUQHW��ZKLFK�KDV�EHFRPH�DQ�DWWUDFWLYH�OHDUQLQJ�DOWHUQDWLYH�DQG�PDUNV�D�

SDUDGLJPDWLF�VKLIW�IURP�WUDGLWLRQDO�OHDUQLQJ�VHWWLQJV��%HQWD�HW�DO���������5HJH�&ROHW���������

/HDUQLQJ�0DQDJHPHQW�6\VWHPV��/06���

/HDUQLQJ�PDQDJHPHQW�V\VWHPV�LQ�HGXFDWLRQ�DUH�VRIWZDUH�XVHG�WR�WUDFN�H/HDUQLQJ�

DFWLYLWLHV�DQG�LQLWLDWLYHV��WKH\�DUH�DOVR�NQRZQ�DV�FRXUVH�PDQDJHPHQW�V\VWHPV��)DWKHPD�HW�DO���

�������

3DQGHPLF��

7KH�JOREDO�VSUHDG�RI�D�QHZ�GLVHDVH�DPRQJ�PDVVHV�ZKR�GR�QRW�KDYH�LPPXQLW\�WR�ZDUG�RII�

RU�PLWLJDWH�WKH�HIIHFWV��&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�>&'&@���������

3HGDJRJ\�

3HGDJRJ\�HPSKDVL]HV�WKH�GH[WHULW\�RI�LQIRUPDWLYH�WUDQVIHUHQFH�IURP�WHDFKLQJ��7R�WDFNOH�

DQG�VDWLVI\�OHDUQHU�QHHGV��WKH�LQFRUSRUDWLRQ�RI�SHGDJRJLFDO�WHFKQLTXHV�VKRXOG�EH�DQ�HVVHQWLDO�

IDFWRU�ZKHQ�FRQVWUXFWLQJ�H/HDUQLQJ�FRXUVHV��$O�$]DZHL�HW�DO����������

7HFKQRORJ\�%DVHG�(GXFDWLRQ�

7HFKQRORJ\�EDVHG�HGXFDWLRQ�LV�WKH�LQWHJUDWLRQ�RI�LQVWUXFWLRQDO�GLGDFWLFDO�WHFKQRORJLHV�

OLNH�FRPSXWHUV�DQG�RWKHU�HOHFWURQLF�GHYLFHV�LQWR�OHDUQLQJ�HQYLURQPHQWV��*RUDGLD���������

6XPPDU\�

7LPHO\�H[SORUDWLRQ�RI�&&)¶V�OLYHG�H[SHULHQFHV�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ�GXULQJ�WKH�&29,'����SDQGHPLF�ZDV�QHHGHG��&XUWLV�HW�DO���������(DJDQ�HW�DO����������

*DFKDJR�HW�DO���������SUHYLRXVO\�UHFRJQL]HG�WKDW�WKH�DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�LQ�KLJKHU�

HGXFDWLRQ�LV�SUREOHPDWLF�IRU�VRPH�HGXFDWRUV�UHVXOWLQJ�LQ�VWDJQDWLRQ�RI�H/HDUQLQJ�LQWHJUDWLRQ��



���
�

�

,QVWUXFWLRQDO�GHOLYHU\�LQ�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�ZLWKRXW�VXIILFLHQW�SODQQLQJ��WUDLQLQJ��

VWDIILQJ��RU�SUHSDUHGQHVV�DQG�VXSSRUW�VHUYHV�DV�WUDQVLWLRQLQJ�EDUULHUV��HVSHFLDOO\�LQ�VRPH�

FRPPXQLW\�FROOHJH�HQYLURQPHQWV��0F&DUWK\���������$�OHDGLQJ�REMHFWLYH�RI�KLJKHU�HGXFDWLRQ�

LQVWLWXWLRQV�WKURXJKRXW�WKH�ZRUOG�LV�WR�SURGXFH�WHFKQRORJLFDOO\�LQWHOOLJHQW�HGXFDWRUV�DQG�OHDUQHUV�

ZLWK�WKH�DELOLW\�WR�FRPPXQLFDWH��$O�$]DZHL�HW�DO����������*LYHQ�UHFHQW�FXUUHQW�HYHQWV�DQG�WKH�

VFDUFLW\�RI�UHVHDUFK�RQ�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�IRU�IDFXOW\�IURP�DOO�

OHYHOV�RI�NQRZOHGJH��H[SHULHQFH��DQG�DWWLWXGHV�UHJDUGLQJ�H/HDUQLQJ��WKHUH�ZDV�DQ�RSSRUWXQLW\�WR�

H[SORUH�WKH�WUDQVLWLRQ�SURFHVV�IURP�WKH�SHUVSHFWLYH�RI�IDFXOW\�ZKR�HQGXUHG�WKH�IRUFHG�XQIUHH]LQJ�

DQG�FKDQJH�SURFHVV�RI�WUDQVLWLRQLQJ�IURP�WUDGLWLRQDO�LQVWUXFWLRQDO�SUDFWLFHV�WR�H/HDUQLQJ��*UHDWHU�

XQGHUVWDQGLQJ�RI�WKH�WUDQVLWLRQ�SURFHVV��DV�H[SHULHQFHG�E\�&&)��DOVR�VHUYHG�WR�H[SDQG�WKH�

OLWHUDWXUH�RQ�/HZLQ¶V��������FKDQJH�WKHRU\��$V�VXFK��VSHFLILF�FRQGLWLRQV�RI�IRUFHG�XQIUHH]LQJ�DUH�

HOXFLGDWHG�DQG�PD\�EH�XVHG�WR�LQIRUP�VWDNHKROGHUV�RI�HOHPHQWV�WKDW�KLQGHUHG�DQG�SURPRWHG�

LQVWLWXWLRQDO�DQG�LQVWUXFWLRQDO�FKDQJHV�WKDW�FDQ�EH�DSSOLHG�WR�RWKHU�FRPPXQLW\�FROOHJHV�GXULQJ�

VLPLODU�WUDQVLWLRQV��

� �
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&KDSWHU����/LWHUDWXUH�5HYLHZ�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH�GHVFULSWLYH�VLQJOH�FDVH�VWXG\��<LQ��������ZDV�WR�H[SORUH�

FRPPXQLW\�FROOHJH�IDFXOW\��&&)��PHPEHUV¶�H[SHULHQFHV�ZLWK�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�

DQ�/06�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��

6SHFLILFDOO\��WKH�IRFXV�RI�WKLV�FDVH�VWXG\�ZDV�RQ�D�FRPPXQLW\�FROOHJH�ORFDWHG�LQ�,QGLDQD�WKDW��

SUH�SDQGHPLF��RIIHUHG�PRUH�WKDQ�������RQOLQH�FRXUVHV�DQG�VRPH�EOHQGHG�OHDUQLQJ�RSWLRQV�

�1,&&������D���6LQFH�WKH�SDQGHPLF��DOO�FRXUVHV�WUDQVLWLRQHG�WR�H/HDUQLQJ��0F&DUWK\���������,Q�

VRPH�FRPPXQLW\�FROOHJHV��WKH�GLJLWDO�GLYLGH�OLPLWV�VWXGHQW�DFFHVV�WR�WHFKQRORJ\�DQG�WKH�DELOLW\�WR�

EHQHILW�IURP�H/HDUQLQJ�RIIHULQJV��<RXQJ���������WKLV�KDG�WR�EH�DGGUHVVHG�LQ�WKH�FXUUHQW�FOLPDWH�

ZKLOH�DW�WKH�VDPH�WLPH�UHTXLULQJ�DQG�VXSSRUWLQJ�DOO�IDFXOW\�WUDQVLWLRQLQJ�WR�H/HDUQLQJ���

3RVW�VHFRQGDU\�IDFXOW\�KDYH�GLVSOD\HG�FRQWLQXHG�UHVLVWDQFH�WR�OHDUQLQJ�DQG�XVLQJ�

H/HDUQLQJ�WHFKQRORJ\�WR�LWV�PD[LPXP�FDSDFLW\�WR�DFKLHYH�OHDUQLQJ�RXWFRPHV��6DUVD�	�(VFXGHUR��

������8GRG�	�:DJQHU��������<RXQJ���������0RUHRYHU��WKH�RIWHQ�ELDVHG�VDPSOHV�LQ�UHVHDUFK�RQ�

WKH�FKDQJH�SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�

PD\�QRW�DFFXUDWHO\�UHSUHVHQW�WKH�DYHUDJH�SRVWVHFRQGDU\�IDFXOW\�PHPEHU��6DUVD�	�(VFXGHUR��

�������5HVHDUFKHUV�ZKR�KDYH�IRFXVHG�RQ�IDFXOW\�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�

LQVWUXFWLRQ�WR�H/HDUQLQJ�PRVW�RIWHQ�HQJDJHG�IDFXOW\�ZKR�YROXQWDULO\�WUDQVLWLRQHG�DQG�ZHUH�QRW�

IRUFHG�WR�XQIUHH]H��WKXV��WKH�VDPSOH�LV�RIWHQ�ELDVHG�UHJDUGLQJ�IDFXOW\�RSLQLRQV�DQG�SHUFHSWLRQV�

UHJDUGLQJ�WKHLU�H[SHULHQFH��6DUVD�	�(VFXGHUR���������,Q�FRQWUDVW��WKH�VDPSOLQJ�SRRO�RI�IDFXOW\�

QRZ�HQJDJHG�LQ�H/HDUQLQJ�KDV�LQFUHDVHG�WR�DQ�XQSUHFHGHQWHG������RI�DOO�IDFXOW\��WKHUHE\�

FUHDWLQJ�D�FRQWH[W�E\�ZKLFK�IDFXOW\�DFURVV�DOO�FRQWHQW�DUHDV��DQG�ZKR�PD\�QHYHU�KDYH�HYHQ�

FRQVLGHUHG�RU�DWWHPSWHG�XVLQJ�H/HDUQLQJ�WRROV�SULRU�WR�WKH�SDQGHPLF��DUH�QRZ�H[SHULHQFLQJ�WKH�

WUDQVLWLRQ��7KH�ODFN�RI�QHHG�EHIRUH�WKH�SDQGHPLF�DQG�WKH�HVVHQWLDO�QHHG�GXULQJ�WKH�SDQGHPLF�KDYH�
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FRQWULEXWHG�WR�DOO�&&)�H[SHULHQFLQJ�H/HDUQLQJ�PHWKRGV�DQG�WRROV�DQG�OLNHO\�VKLIWHG�SHUFHSWLRQV�

RI�KRZ�WKHLU�LQVWUXFWLRQDO�SUDFWLFHV�FDQ�EH�PLUURUHG�RU�DUH�UHTXLUHG�WR�FKDQJH�EHFDXVH�RI�WKH�

LPPHGLDWH�H/HDUQLQJ�LPSOHPHQWDWLRQ�PDQGDWH�DQG�DFFHVV�DQG�XVH�RI�DQ�/06�DQG�RWKHU�

H/HDUQLQJ�WRROV��%HQWD�HW�DO����������7KH\�PD\�EH�SOHDVDQWO\�VXUSULVHG�RU�ELWWHUO\�GLVDSSRLQWHG�DW�

WKH�PHWKRGV�DQG�WRROV�DYDLODEOH�WR�WKHP�ZLWKLQ�DQ�/06�WR�GHOLYHU�WKHLU�FRXUVH�VXFFHVVIXOO\�

RQOLQH�JLYHQ�WKH\�QHYHU�H[SORUHG�RU�HQJDJHG�LQ�H/HDUQLQJ�LQLWLDWLYHV��)DFXOW\�PD\�EHFRPH�

UHVLVWDQW�WR�OHDUQLQJ�DQG�XVLQJ�H/HDUQLQJ�WHFKQRORJLHV�GXH�WR�WKHLU�UHFHQW�H[SHULHQFHV���

$�VHDUFK�RI�WKH�H[LVWLQJ�OLWHUDWXUH�VXUURXQGLQJ�WKH�WRSLF�ZDV�SHUIRUPHG�XVLQJ�NH\�WHUPV��

SKUDVHV��DQG�LGLRPV��7KHVH�LQFOXGHG�EXW�ZHUH�QRW�OLPLWHG�WR���D��FRPPXQLW\�FROOHJH�IDFXOW\���E��

&29,'����SDQGHPLF���F��H/HDUQLQJ�WUDQVLWLRQ���G��LQVWUXFWLRQDO�WHFKQRORJ\���H��SKHQRPHQRQ�RI�

H/HDUQLQJ���I��/HDUQLQJ�0DQDJHPHQW�6\VWHPV��/06����J��H/HDUQLQJ�LQVWUXFWLRQDO�GHOLYHU\���K��

K\EULG�EOHQGHG�OHDUQLQJ���L��SURFHVVHV�IRU�OHDUQLQJ�PRGDOLWLHV��DQG��M��SURIHVVLRQDO�GHYHORSPHQW��

7KH�1RUWKFHQWUDO�8QLYHUVLW\�/LEUDU\�ZDV�XWLOL]HG�WR�DFFHVV�SHHU�UHYLHZHG�VFKRODUO\�SXEOLFDWLRQV��

2QOLQH�GDWDEDVHV�XVHG�LQFOXGHG�(%6&2KRVW��WKH�/HDUQLQJ�DQG�7HFKQRORJ\�/LEUDU\��(5,&��DQG�

(OVHYLHU��5HIHUHQFH�SRUWLRQV�RI�SXEOLFDWLRQV�FRQWDLQLQJ�HPSLULFDO�DUWLFOHV�ZHUH�DOVR�HPSOR\HG�DV�

VRXUFHV�RI�GDWD��7KH�IROORZLQJ�UHYLHZ�RI�WKH�FXUUHQW�UHVHDUFK�OLWHUDWXUH�LV�VWUXFWXUHG�DURXQG�WKH�

IROORZLQJ�WRSLFV���D��WKHRUHWLFDO�IUDPHZRUN�RI�FKDQJH�WKHRU\���E��SDQGHPLFV�DQG�HGXFDWLRQ���F��

SKHQRPHQRQ�RI�H/HDUQLQJ���G��OHDUQLQJ�PDQDJHPHQW�V\VWHPV��/06���DQG��H��SURIHVVLRQDO�

GHYHORSPHQW�IRU�RQOLQH�WHDFKLQJ��

7KHRUHWLFDO�)UDPHZRUN�

/HZLQ¶V��������FKDQJH�WKHRU\�LV�XVHG�WR�PDQDJH�DQG�XQGHUVWDQG�KRZ�RUJDQL]DWLRQDO�

FKDQJHV�RFFXU�DQG�RXWOLQHV�WKUHH�VSHFLILF�VWHSV��XQIUHH]LQJ��FKDQJH��DQG�UHIUHH]H��'XULQJ�FKDQJH��

WKHUH�DUH�UHVWUDLQLQJ�IRUFHV�WKDW�GULYH�SHRSOH�WR�UHVLVW�FKDQJH�DQG�UHPDLQ�LQ�WKHLU�FXUUHQW�
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VLWXDWLRQV�E\�FRPSHWLQJ�DJDLQVW�GULYLQJ�IRUFHV�WKDW�SXVK�IRU�WKHP�WR�FKDQJH��/HZLQ��������

0DQFKHVWHU�HW�DO����������(TXLOLEULXP�LV�DFKLHYHG�EHFDXVH�RI�WKH�GXDO�SUHVVXUH�RI�WKH�UHVWUDLQLQJ�

DQG�GULYLQJ�IRUFHV��ZKLFK�/HZLQ�GHVFULEHG�DV�D�IRUFH�ILHOG��/HZLQ�FUHDWHG�WKH�IRUFH�ILHOG�DQDO\VLV�

�))$���D�WRRO�WKDW�DOORZV�RUJDQL]DWLRQV�WR�DVVHVV�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�WKDW�DUH�

KLQGHULQJ�RU�SURPRWLQJ�FKDQJH��/HZLQ��������9LQHV�HW�DO����������%HIRUH�LQLWLDWLQJ�FKDQJH��

RUJDQL]DWLRQV�VKRXOG�DVVHVV�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�IDFWRUV��DQG�WKHQ�LPSOHPHQW�SODQQHG�

FKDQJH�DFWLYLWLHV�WR�EH�VXFFHVVIXO��/HZLQ���������:KLOH�WKH�FRQWH[W�RI�WKH�FXUUHQW�VWXG\�KDG�

SURYLGHG�PDQ\�RSSRUWXQLWLHV�IRU�IDFXOW\�WR�JDLQ�VNLOOV�DQG�SUHSDUH�IRU�H/HDUQLQJ��WKLV�ZDV�QRW�D�

UHTXLUHPHQW�SULRU�WR�WKH�SDQGHPLF��WKXV��WKH�ODFN�RI�D�GULYLQJ�IRUFH�SULRU�WR�WKH�SDQGHPLF�ZLOO�

OLNHO\�SOD\�D�UROH�LQ�IDFXOW\¶V�SHUFHSWLRQV�RI�WKHLU�FKDQJH�H[SHULHQFH��

$FFRUGLQJ�WR�/HZLQ¶V��������FKDQJH�WKHRU\��WKH�XQIUHH]LQJ��FKDQJLQJ��DQG�UHIUHH]LQJ�

VWHSV�FRQVWLWXWH�D�SURFHVV�WKDW�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�XQGHUJR�WR�WUDQVLWLRQ�IURP�WKH�

FXUUHQW�VWDWH�RI�HTXLOLEULXP�WR�D�QHZ�VWDWH�WKURXJK�FKDQJLQJ�DQG�UHHVWDEOLVKLQJ�HTXLOLEULXP��

$ZDUHQHVV�RI�WKH�HTXLOLEULXP�LQ�LWV�FXUUHQW�VWDWH�RFFXUV�GXULQJ�WKH�XQIUHH]LQJ�VWDJH�DQG�DVVLVWV�LQ�

GHWHUPLQLQJ�WKH�SURFHVV�QHHGHG�WR�LPSOHPHQW�FKDQJH�DV�WKH�EHKDYLRUV�DQG�DWWLWXGHV�WKDW�VXSSRUW�

WKH�H[LVWLQJ�VWDWXV�DUH�LGHQWLILHG��$UPVWURQJ��������%ULVVRQ�%DQNV��������/HZLQ���������

$GGLWLRQDOO\��WKH�LQGLYLGXDO�DQG�RUJDQL]DWLRQV�PXVW�DFNQRZOHGJH�WKH�FRQFHUQV�DQG�WKUHDWV�WKDW�

DULVH�ZKHQ�XQGHUJRLQJ�FKDQJH�DV�SDUW�RI�WKH�SURFHVV�IRU�HVWDEOLVKLQJ�WKH�DSSURDFK�IRU�

LPSOHPHQWLQJ�FKDQJH�DV�ZHOO�DV�WKH�PRWLYDWLRQ�QHFHVVDU\�WR�FRPSOHWH�WKH�FKDQJH�SURFHVV�WKDW�

UHVXOWV�LQ�FKDQJH�DFFHSWDQFH��+RZ�IDFXOW\�H[SHULHQFHG�WKHVH�HOHPHQWV�RI�FKDQJH�GXULQJ�WKHLU�

H/HDUQLQJ�WUDQVLWLRQ�ZKHQ�FRQFHUQV�DQG�WKUHDWV�ZHUH�GLIILFXOW�WR�LPPHGLDWHO\�DGGUHVV��JLYHQ�WKH�

UDSLG�FKDQJH��UHTXLUHG�ZDV�DQ�LPSRUWDQW�DVSHFW�LQ�WKH�FXUUHQW�VWXG\��
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/HZLQ¶V��������FKDQJH�WKHRU\�LV�SRSXODU�DPRQJ�DFDGHPLFV�EHFDXVH�LW�RQO\�LQYROYHV�WKH�

KLJKOLJKWHG�WKUHH�HDV\�VWHSV��$FFRUGLQJ�WR�&XPPLQJV�HW�DO����������PDQ\�H[SHUWV�UHYHUH�/HZLQ�

DV�WKH�³IDWKHU�RI�FKDQJH´�DQG�HPSOR\�WKLV�PRGHO�DV�D�IUDPHZRUN�ZKHQ�WU\LQJ�WR�VFUXWLQL]H�KRZ�

WUDQVIRUPDWLRQDO�OHDUQLQJ�WUDQVSLUHV��/HZLQ¶V�WKHRU\�ZDV�UHIHUHQFHG�WKURXJKRXW�WKLV�VWXG\�WR�

DVVLVW�ZLWK�XQGHUVWDQGLQJ�DQG�HYDOXDWLQJ�&&)�SHUFHSWLRQV�UHJDUGLQJ�WKHLU�QHFHVVDU\�FKDQJH�WR�

H/HDUQLQJ�DQG�WKHLU�DVVRFLDWHG�/06�XVH�GXULQJ�WKH�SDQGHPLF��'XULQJ�WKH�FKDQJLQJ�VWHS��

LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�DUH�GHYHORSLQJ�WKH�QHZ�EHKDYLRUV��DWWLWXGHV��DQG�UHVSRQVHV�EDVHG�

RQ�WKH�LQFRUSRUDWLRQ�RI�WKH�QHZO\�SURYLGHG�LQIRUPDWLRQ��SODQQHG�FKDQJH���2QFH�WKH�UHVSRQVHV�DUH�

HVWDEOLVKHG��WKH�UHIUHH]LQJ�VWHS�VROLGLILHV�WKH�FKDQJH�WKURXJK�VWDELOL]LQJ�WKH�QHZ�UHVSRQVHV�ZKLOH�

SURPRWLQJ�DQG�VXSSRUWLQJ�WKH�FKDQJH�LQWR�WKHLU�SUDFWLFHV��$UPVWURQJ���������/HZLQ¶V��������

FKDQJH�WKHRU\�LV�EDVHG�RQ�UHSODFLQJ�RQH�EHKDYLRU�ZLWK�DQRWKHU��&XPPLQJV�HW�DO����������

8QGHUVWDQGLQJ�WKH�PLVVLRQ�RI�FRPPXQLW\�FROOHJHV�LV�VLJQLILFDQW�ZKHQ�LW�FRPHV�WR�

JUDVSLQJ�ZK\�WKHLU�HQUROOPHQW�KDV�VWHDGLO\�LQFUHDVHG��DQG�WKH�LQVWUXFWLRQDO�LPSDFWV�WKDW�ERWK�

GLUHFW�DQG�H/HDUQLQJ�KDYH�RQ�WKHLU�VWDNHKROGHUV��$�FRPPXQLW\�FROOHJH�LQ�WKH�8QLWHG�6WDWHV�LV�

GHILQHG�DV�D�SRVWVHFRQGDU\�OHDUQLQJ�LQVWLWXWLRQ�WKDW�SURYLGHV�VSHFLDOL]HG�HGXFDWLRQ�LQ�WKH�IRUP�RI�

WZR�\HDU��WHFKQLFDO��DQG�FHUWLILFDWLRQ�SURJUDPV�DQG�VHUYHV�DV�D�FRQGXLW�IRU�HQWU\�WR�D�IRXU�\HDU�

XQLYHUVLW\�OHYHO�SURJUDP��7KH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\��������3LHUFH���������3LHUFH�

�������VWDWHG��³&RPPXQLW\�FROOHJHV�FDQ�PRUSK�LQWR�ZKDW�WKHLU�FRPPXQLW\�QHHGV�YHU\�TXLFNO\�

ZKLOH�XQLYHUVLWLHV�DUH�EDVHG�LQ�WUDGLWLRQ��DQG�ZKLOH�WKH\�DUH�JRRG�DW�ZKDW�WKH\�GR��FRPPXQLW\�

FROOHJHV�QHHG�WR�UHPDLQ�QLPEOH�WR�IDFLOLWDWH�FKDQJH�DORQJ�ZLWK�WKH�SULYDWH�VHFWRU´��S�������

$FFRUGLQJ�WR�+HUEHUW�HW�DO����������FRPPXQLW\�FROOHJHV�DUH�RSHQ�DFFHVV�LQVWLWXWLRQV�FDWHULQJ�WR�

SUHGRPLQDWHO\�ORZHU�LQFRPH�LQGLYLGXDOV�VHHNLQJ�WR�FKDQJH�WKHLU�HFRQRPLF�DQG�HGXFDWLRQDO�

VLWXDWLRQV��/HZLQ¶V��������ILHOG�WKHRU\�VXJJHVWV�WKDW�WR�LQIOXHQFH�FKDQJH��DQ�DGDSWDWLRQ�WKDW�
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IRUFHV�DQG�SURYRNHV�FKDQJH�PXVW�EH�XQGHUVWRRG�RUJDQL]DWLRQDOO\��%XUQHV���������7KLV�VWXG\�

VHUYHG�DV�DQ�HQWUDQFH�WR�XQGHUVWDQGLQJ�WKH�REVWDFOHV��WRROV��DQG�VXSSRUWV�WKDW�ZHUH�HVVHQWLDO�ZKHQ�

LQVWUXFWLRQDO�WUDQVLWLRQLQJ�ZDV�PDQGDWHG��)XUWKHUPRUH��WKH�GHPDQG�IRU�DGGLWLRQDO�VWXGLHV�WR�EH�

SLORWHG�RQ�WKH�SKHQRPHQRQ�RI�IRUFHG�H/HDUQLQJ�GLGDFWLFV�PD\�HPHUJH�IURP�WKLV�VWXG\��/HZLQ¶V�

�������FKDQJH�WKHRU\�LV�PXOWL�IDFHWHG�DQG�HPEHGV�WKH�FKDQJH�DV�WKUHH�VWHSV��&$76��DQG�IRUFH�

ILHOG�PRGHOV��ILHOG�WKHRU\��JURXS�G\QDPLFV��DFWLRQ�UHVHDUFK��DQG�SODQQHG�FKDQJH��(DFK�RI�WKHVH�

HPEHGGHG�IDFHWV�ZHUH�UHOHYDQW�WR�WKLV�VWXG\�WKDW�H[SORUHG�&&)�SHUFHSWLRQV�WUDQVLWLRQLQJ�IURP�

GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��&KDQJH�LV�D�SURFHVV�WKDW�UHTXLUHV�SODQQLQJ��PRWLYDWLRQ��DQG�

LPSOHPHQWDWLRQ�ZLWKLQ�DQ�HQYLURQPHQW�WKDW�DOVR�LQIOXHQFHV�JURXS�EHKDYLRUV�DQG�DFWLRQV��%XUQHV��

������/HZLQ���������WKLV�ZDV�HVVHQWLDO�IRU�H[SORULQJ�WKH�WUDQVLWLRQ�IURP�DQ�HVWDEOLVKHG��

V\QFKURQRXV�WHDFKLQJ�PRGDOLW\�WR�DQ�DV\QFKURQRXV��WHFKQRORJ\�EDVHG�PRGDOLW\��$O�$]DZHL�HW�

DO����������

7KH�&$76�PRGHO�ZDV�DSSOLHG�WR�IUDPH�WKH�XQGHUVWDQGLQJ�RI�WKH�SKDVHV�RI�FKDQJH�ZKLOH�

WKH�IRUFH�ILHOG�PRGHO�DLGHG�LQ�LGHQWLI\LQJ�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�H[SHULHQFHG�E\�WKH�&&)��

WKLV�DOORZHG�IRU�WKH�H[SORUDWLRQ�LQWR�ZKDW�IDFWRUV�KLQGHUHG�DQG�SURPRWHG�FKDQJH�DV�ZHOO�DV�KRZ�

WKH�SURFHVV�RFFXUUHG��EDVHG�RQ�&&)�SHUFHSWLRQV��)XUWKHU��WKH�)LHOG�WKHRU\�GLUHFWHG�H[DPLQDWLRQ�

WR�WKH�JURXS�HQYLURQPHQW�WKDW�LQIOXHQFHG�WKH�FKDQJH�SURFHVV��ZKLOH�JURXS�G\QDPLFV�IDFLOLWDWHG�

WKH�XQGHUVWDQGLQJ�RI�KRZ�WKH�JURXS�VKDSHG�WKH�EHKDYLRUV�RI�WKH�LQGLYLGXDOV�ZLWKLQ�WKH�JURXS�RU�

RUJDQL]DWLRQ��/HZLQ��������FRQWHQGHG��³2QH�VKRXOG�YLHZ�WKH�SUHVHQW�VLWXDWLRQ�±�WKH�VWDWXV�TXR�±�

DV�EHLQJ�PDLQWDLQHG�E\�FHUWDLQ�FRQGLWLRQV�RU�IRUFHV´��S�������WR�XQGHUVWDQG�D�JLYHQ�VLWXDWLRQ�DQG�

GHILQHG�ILHOG�DV�WKH�FRPELQDWLRQ�RI�DOO�FRH[LVWLQJ�IDFWV�EHOLHYHG�WR�EH�LQWHUGHSHQGHQW��,Q�)LHOG�

WKHRU\��/HZLQ��������VXJJHVWHG�WKDW�D�ILHOG�UHPDLQV�LQ�D�VWDWH�RI�FRQWLQXRXV�DGDSWDWLRQ�LQ�ZKLFK�

FKDQJH�UHJXODUO\�RFFXUV��LI�WKH�IRUFHV�RU�FLUFXPVWDQFHV�WKDW�LQIOXHQFH�WKH�FKDQJH�FDQ�EH�
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LGHQWLILHG��SORWWHG��DQG�XQGHUVWRRG��WKHQ�RQH�FDQ�XQGHUVWDQG�FKDQJH�ZLWKLQ�WKH�RUJDQL]DWLRQ�DQG�

ZKDW�IRUFHV�QHHG�WR�EH�XVHG�WR�HOLFLW�FKDQJH��%XUQHV���������,Q�FRQFHUW��JURXS�G\QDPLFV�FRQWHQGV�

JURXS�EHKDYLRU�VKRXOG�EH�WKH�IRFXV�IRU�FKDQJH�UDWKHU�WKDQ�WKH�EHKDYLRUV�RI�WKH�LQGLYLGXDOV�

�%XUQHV��������/HZLQ������E���WKLV�ZDV�HVVHQWLDO�LQ�XQGHUVWDQGLQJ�WKH�WUDQVLWLRQ�SURFHVV�LQ�D�

FRPPXQLW\�FROOHJH�WKURXJK�WKH�SHUFHSWLRQV�RI�LQGLYLGXDOV�UHIOHFWLQJ�XSRQ�WKH�JURXS¶V�EHKDYLRUV��

/HZLQ��������FRQWHQGHG��³)RU�FKDQJH�WR�EH�HIIHFWLYH��LW�PXVW�WDNH�SODFH�DW�WKH�JURXS�OHYHO��DQG�

PXVW�EH�D�SDUWLFLSDWLYH�DQG�FROODERUDWLYH�SURFHVV�ZKLFK�LQYROYHV�DOO�RI�WKRVH�FRQFHUQHG��$OOSRUW��

������%DUJDO�HW�DO���������)UHQFK�	�%HOO��������/HZLQ������E�´��%XUQHV��������S��������,Q�WKLV�

VWXG\��WKH�DVSHFW�RI�FROODERUDWLRQ�ZLWKLQ�WKH�FKDQJH�SURFHVV�ZDV�H[SORUHG�WKURXJK�DVFHUWDLQLQJ�

&&)�SHUFHSWLRQV�RI�WKH�WUDQVLWLRQ�SURFHVV�LQFOXGLQJ�WKHLU�LQYROYHPHQW�ZLWKLQ�WKH�SURFHVV���

3ODQQHG�FKDQJH�ZDV�H[DPLQHG�WKURXJK�XQGHUVWDQGLQJ�ZKDW�WKH�FRPPXQLW\�FROOHJH�GLG�WR�

SUHSDUH�IRU�WKH�FKDQJH��/HZLQ��������WKHRUL]HG�WKDW�SODQQHG�FKDQJH�LV�LQWHQWLRQDO�FKDQJH�

UHVXOWLQJ�IURP�FRUUHFW�LGHQWLILFDWLRQ�RI�QHHGV��UHFRJQL]LQJ�PRWLYDWLRQV�RI�LQGLYLGXDOV��DQG�

LPSOHPHQWLQJ�FKDQJH�LQ�DOLJQPHQW�ZLWK�WKH�RUJDQL]DWLRQ�DQG�LWV�PHPEHUV��(DFK�WKHPH�RI�

/HZLQ¶V��������FKDQJH�WKHRU\�VHUYHG�WR�HVWDEOLVK�WKH�IUDPHZRUN�IRU�WKLV�VWXG\�DQG�DOORZHG�PH�WR�

FRQGXFW�D�FRPSUHKHQVLYH�H[SORUDWLRQ�RI�&&)�SHUFHSWLRQV�RI�WKH�WUDQVLWLRQ��FKDQJH��SURFHVV�

ZLWKLQ�LWV�RUJDQL]DWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��/HZLQ¶V��������FKDQJH�WKHRU\�

WKHPHV�DQG�PRGHOV�LQIRUPHG�WKH�VHPL�VWUXFWXUHG�LQWHUYLHZ�TXHVWLRQV�GHYHORSHG��DVVLVWHG�LQ�

FUHDWLQJ�VXUYH\�LWHPV�SHUWDLQLQJ�WR�WKH�IRUFH�ILHOG�PRGHO��DQG�JXLGHG�WKH�GDWD�DQDO\VLV�SURFHGXUHV�

ZKHQ�VHDUFKLQJ�IRU�FRGHV��SDWWHUQV��DQG�WKHPHV��/HZLQ¶V�FKDQJH�WKHRU\�ZDV�EHQHILFLDO�LQ�

XQGHUVWDQGLQJ�KRZ�&&)�EHKDYHG��EHOLHYHG��IHOW��DQG�WKRXJKW�DERXW�LQVWUXFWLRQDO�WUDQVLWLRQLQJ��

7KHUHIRUH��WKH�IRFXV�ZDV�RQ�OHDUQLQJ�IURP�SDUWLFLSDQWV�E\�OLVWHQLQJ�WR�WKHLU�H[SHULHQFHV�DQG�

SHUFHSWLRQV�DQG�DFFHSWLQJ�WKHP�DV�H[SHUWV�ZLWK�GLUHFW�NQRZOHGJH�RI�RU�H[SHULHQFH�ZLWK�WKH�
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SKHQRPHQRQ�RI�LQWHUHVW��$XHUEDFK�	�6LOYHUVWHLQ���������$FFRUGLQJ�WR�'D\���������DQ\�DFDGHPLF�

GLVUXSWLRQ�OLNH�D�SDQGHPLF�LPSHGHV�HGXFDWLRQDO�FRQWLQXLW\�DQG�UHTXLUHV�VROLG�VWUDWHJLF�SODQQLQJ�

DQG�DGPLQLVWUDWLYH�VXSSRUW�DQG�H[HFXWLRQ��7KH�IROORZLQJ�VHFWLRQ�KLJKOLJKWV�UHVHDUFK�UHJDUGLQJ�D�

SDQGHPLF�DQG�HGXFDWLRQDO�LQWHUUXSWLRQV��

3DQGHPLFV�DQG�(GXFDWLRQ�

$�SDQGHPLF�LV�WKH�VSUHDG�RI�D�JOREDO�GLVHDVH��7KH�&29,'����SDQGHPLF�IRUFHG�DQ�

DFDGHPLF�GLVUXSWLRQ�UHTXLULQJ�LPPHGLDWH�LQVWUXFWLRQDO�WUDQVLWLRQLQJ�IURP�WUDGLWLRQDO�WR�QRQ�

WUDGLWLRQDO�LQVWUXFWLRQ�IRU�DOO�VWDNHKROGHUV�ZLWK�OLWWOH�WR�QR�DGYDQFHG�WHFKQRORJLFDO�SODQQLQJ�

�%DVLODLD�	�.YDYDG]H��������0F&DUWK\���������7KH�SDQGHPLF�IRUFHG�LPPHGLDWH�$PHULFDQ�

VKXWGRZQV�RI�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�ZLWK�WKH�H[SHFWDWLRQV�RI�VORZLQJ�WKH�UDWH�RI�LQIHFWLRQV�

DQG�XOWLPDWHO\�GHDWKV�LQ�WKH�KLJKHU�ULVN�ROGHU�DGXOW�OHDUQLQJ�SRSXODWLRQ��0XUSK\��������DUJXHG�

WKDW�EHFDXVH�RI�WKH�WKUHDW�RI�&29,'����WUDQVPLVVLRQ��³H[WUDRUGLQDU\�PHDVXUHV´�OLNH�VRFLDO�

GLVWDQFLQJ�ZHUH�HPSOR\HG�FDOOLQJ�IRU�³HPHUJHQF\�H/HDUQLQJ´��S�������WUDQVLWLRQLQJ�IURP�WKH�

WUDGLWLRQDO�OHDUQLQJ�SURFHGXUH�WR�D�UDSLG�RQOLQH�OHDUQLQJ�SURWRFRO��$V�D�UHVXOW�RI�WKH�SDQGHPLF�DQG�

WKH�LQFUHDVLQJ�QXPEHU�RI�SRVLWLYH�UHSRUWV�LQ�WKH�8QLWHG�6WDWHV�FXUUHQWO\��LW�ZDV�FKDOOHQJLQJ�

EULQJLQJ�ODUJH�QXPEHUV�RI�OHDUQHUV�WRJHWKHU��+HOOPDQQ����������

7KH�&29,'����SDQGHPLF�H[SRVHG�QXPHURXV�YXOQHUDELOLWLHV�LQ�KLJKHU�OHDUQLQJ�

LQVWLWXWLRQV�LQ�WKH�86��$OL���������$FFRUGLQJ�WR�D�UHFHQW�H[SORUDWRU\�VWXG\�RQ�UHPRWH�HGXFDWLRQ�

LQ�KLJKHU�OHDUQLQJ��WKH�ILQGLQJV�UHYHDOHG�WKDW�GHVSLWH�WKH�SDQGHPLF��KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�

ZHUH�DGYDQFLQJ�WRZDUGV�H/HDUQLQJ�DQG�LQIRUPDWLRQ�FRPPXQLFDWLRQ�DQG�WHFKQRORJ\��,&7��ZHUH�

FUXFLDO�FRPSRQHQWV�LQ�WKH�WUDQVLWLRQLQJ�SURFHVV��$OL���������%HFDXVH�RI�WKH�SDQGHPLF��DOO�

LQVWUXFWLRQDO�GHOLYHU\�LQYROYHG�VRPH�IRUP�RI�,QWHUQHW�EDVHG�HGXFDWLRQ��KRZHYHU��WKH�VFRSH�WR�

ZKLFK�WKHVH�PHWKRGV�ZRUN�ZKHQ�VWXGHQWV�H[SHFW�IDFH�WR�IDFH�GHOLYHU\�KDV�QRW�EHHQ�IXOO\�
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DVVHVVHG�RU�H[DPLQHG��'D\���������&ROOHJH�DQG�XQLYHUVLW\�IDFXOW\�ZHUH�LQYROXQWDULO\�REOLJDWHG�WR�

PRYH�IURP�GLUHFW�WR�UHPRWH�DQG�H/HDUQLQJ�IRUPDWV��KROG�ZHE�EDVHG�PHHWLQJV�DQG�FRQIHUHQFHV��

DQG��DW�WLPHV��RYHUGR�LW�ZLWK�V\QFKURQRXV�FRPPXQLFDWLRQV��/RZHQWKDO�HW�DO����������$FFRUGLQJ�WR�

'XPIRUG�DQG�0LOOHU���������WHDFKLQJ�SURIHVVLRQDOV�VKRXOG�FRQWHPSODWH�ZD\V�RI�HQFRXUDJLQJ�

OHDUQHU�HQJDJHPHQW�XVLQJ�GLYHUVH�LQVWUXFWLRQDO�VWUDWHJLHV�DQG�OHDUQLQJ�WRROV��&RQYHUVHO\��WKH�

&29,'����SUHGLFDPHQW�LQWHQVLILHG�SUHYDLOLQJ�KLJKHU�HGXFDWLRQDO�JDSV�UHJDUGLQJ�DGDSWDELOLW\�RI�

VWXGHQWV��IDFXOW\��DQG�VWDII�WR�WHDFKLQJ�DQG�OHDUQLQJ�UHPRWHO\��%HDO�HW�DO����������7KH�IRFXV�RI�WKLV�

UHVHDUFK�VWXG\�ZDV�RQ�WKH�H[SORUDWLRQ�RI�&&)�SHUFHSWLRQV�WR�EHWWHU�FRPSUHKHQG�WKH�H/HDUQLQJ�

SKHQRPHQRQ�GXULQJ�WKH�WUDQVLWLRQLQJ�SURFHVVHV�UHTXLUHG�ZKHQ�JRLQJ�IURP�GLUHFW�LQVWUXFWLRQ�WR�

LPPHGLDWH�H/HDUQLQJ�LQVWUXFWLRQ�EHIRUH�DQG�GXULQJ�WKH�&29,'����3DQGHPLF���

3KHQRPHQRQ�RI�H/HDUQLQJ�

7KH�SKHQRPHQRQ�RI�H/HDUQLQJ�VXUIDFHG�LQ������ZKHQ�(OOLRWW�0DVLH�PHQWLRQHG�LW�DW�D�

'LVQH\�:RUOG�FRQIHUHQFH��+RZHYHU��H/HDUQLQJ�FDQ�EH�WUDFHG�DV�IDU�EDFN�DV������ZKHQ�WKH�ILUVW�

HOHFWURQLF�OHDUQLQJ�DSSDUDWXV�FDOOHG�WKH�$XWRPDWLF�7HDFKHU�ZDV�FUHDWHG��(�VWXGHQW�RUJ���������

'RQDOG�/��%LW]HU��LQ�������LQYHQWHG�WKH�ILUVW�LQWHUDFWLYH�HGXFDWLRQ�OHDUQLQJ�FRPSXWHU�V\VWHP�

FDOOHG�3/$72��.URHNHU���������.URHNHU��������DQG�-RQHV�DQG�0F.HQQD��������FRQWHQGHG�WKDW�

XQLYHUVLW\�OHYHO�LQVWLWXWLRQV�GHOD\HG�H/HDUQLQJ�RIIHULQJV�DV�LQVWUXFWLRQDO�DQG�OHDUQLQJ�RSWLRQV�

EHFDXVH�RI�WKH�ODJJLQJ�GHYHORSPHQW�RI�WHFKQRORJLFDO�LQWHUIDFLQJ��XQIDYRUDEOH�DQG�XQWUXVWZRUWK\�

FRPSXWHUL]HG�IRXQGDWLRQV��ILVFDO�FRQGLWLRQV��DV�ZHOO�DV�RWKHU�HVVHQWLDO�KDUGZDUH�DQG�VRIWZDUH�

VXSSRUW�WR�DVVLVW�LQ�VDWLVIDFWRU\�LPSOHPHQWDWLRQ�DQG�H[HFXWLRQ��)RU�H[DPSOH��WDNLQJ�DQG�VFRULQJ�

WHVWV�DQG�TXL]]HV��FRPSOHWLQJ�FRXUVHZRUN�DVVLJQPHQWV��DQG�RWKHU�UHOHYDQW�WHDFKLQJ�DQG�OHDUQLQJ�

UHTXLUHPHQWV�ZHUH�GLIILFXOW�WR�DGPLQLVWHU��(�VWXGHQW�RUJ��������-RQHV�	�0F.HQQD��������

.URHNHU���������+RZHYHU��DV�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�FRQWLQXHG�WR�HYROYH��WKH�PDQGDWHV�IRU�
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WHFKQRORJ\�WR�DFKLHYH�H/HDUQLQJ�SHGDJRJLFDO�SULQFLSOHV�ZHUH�FULWLFDO�WR�WKH�WUDQVLWLRQLQJ�SURFHVV�

�0F&DUWK\���������

H/HDUQLQJ�LQVWUXPHQWV�DUH�GHILQHG�DV�GLJLWDOO\�HQKDQFHG�ZHE�EDVHG�HGXFDWLRQDO�DFWLYLWLHV�

XVHG�IRU�UHPRWH�FRPPXQLFDWLRQ�EHWZHHQ�OHDUQHUV�DQG�LQVWUXFWRUV�WKDW�DLG�ZLWK�FRPSUHKHQGLQJ�D�

VXEMHFW�PDWWHU��7KH�LGHD�WKDW�H/HDUQLQJ�LQVWUXPHQWV�FDQ�IDYRUDEO\�LPSDFW�GLVWDQW�OHDUQHUV�LQ�

HGXFDWLRQDO�VHWWLQJV�E\�VXSSRUWLQJ�VHOI�HIILFDF\�LV�QRWHZRUWK\��$FFRUGLQJ�WR�3RQRPDULRYD�DQG�

9DVLQ���������H�WRROV�IRVWHU�VWXGHQWV¶�OHDUQLQJ�H[SHULHQFHV�DQG�DLG�LQ�FRQQHFWLQJ�OHDUQHUV�ZLWK�

FRXUVH�FRQWHQW��-HIIHU\��������HPSKDVL]HG�WKH�XVH�RI�H�WRROV�WR�EROVWHU�WHFKQRORJ\�ZLWK�ZHE�

EDVHG�DSSOLFDWLRQV�FRQWULEXWLQJ�WR�WKH�YDULRXV�ZD\V�WKDW�OHDUQHUV�FDQ�DFFHVV�DQG�LQWHQVLI\�WKHLU�

GLVWDQFH�OHDUQLQJ�H[SHULHQFHV��$OWKRXJK�H�WRROV�SURYLGH�LQWHUDFWLYH�OHDUQLQJ�RSSRUWXQLWLHV��WKH\�

DOVR�DGG�WR�WKH�HIIHFWLYHQHVV�RI�WHDFKHU�OHDUQHU�HQJDJHPHQW��%HQWD�HW�DO����������)RU�H[DPSOH��H�

WRROV�FDQ�EH�XVHG�LQ�V\QFKURQRXV�RU�DV\QFKURQRXV�OHDUQLQJ�HQYLURQPHQWV�VXFK�DV�D�ZHELQDU��

YLGHRFRQIHUHQFH��<RX7XEH��RU�*RRJOH�&ODVVURRP��

9DULRXV�UHVHDUFKHUV��$OQDMGL��������3RQRPDULRYD�	�9DVLQ��������KDYH�HPSKDVL]HG�

OHDUQHUV�SRVVHVV�WZR�OHYHOV�RI�OHDUQLQJ�HQJDJHPHQW��DXWKHQWLF�HQJDJHPHQW��DQG�IRUPDO�

HQJDJHPHQW��$XWKHQWLF�HQJDJHPHQW�FRQVLVWV�RI�LQWULQVLF�ORQJLQJV�WR�HQJDJH�LQ�LQGLYLGXDOO\�

VLJQLILFDQW�DOLJQPHQW��)RU�H[DPSOH��ZKHQ�D�OHDUQHU�XQGHUVWDQGV�WKH�LPSRUWDQFH�RI�ZKDW�KH�RU�VKH�

LV�VWXG\LQJ�DQG�GLVFRYHUV�LWV�UHOHYDQFH��WKHQ�WKH�VWXGHQW�LV�JHQXLQHO\�HQJDJHG��3RQRPDULRYD�	�

9DVLQ���������7KH�VHFRQG�LV�IRUPDOL]HG�HQJDJHPHQW��ZKLFK�GHQRWHV�WKDW�D�OHDUQHU�LV�SDUWLFLSDWLQJ�

LQ�OHDUQLQJ�DFWLYLWLHV�IRU�FDXVHV�RWKHU�WKDQ�WKH�VXEMHFW�DUHD�FRUUHODWHG�DFWLYLW\��$OQDMGL��������

3RQRPDULRYD�	�9DVLQ���������,W�LV�JHQHUDOO\�DJUHHG�WKDW�RQOLQH�OHDUQLQJ�QHFHVVLWDWHV�WKH�XVH�RI�

GLYHUVH�H�WRROV�WR�ZDUUDQW�HVVHQWLDO�FRPPXQLFDWLRQ�HIILFDF\�IRU�OHDUQHUV�WR�IHHO�D�VHQVH�RI�

FRQQHFWHGQHVV�LQ�WKHLU�QRQ�WUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQWV��%HQWD�HW�DO���������-HIIHU\���������
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&RQVHTXHQWO\��VRPH�UHVHDUFKHUV�VXJJHVW�WKDW�DOWKRXJK�H�WRROV�SURYLGH�VXIILFLHQW�OHDUQHU�

HQJDJHPHQW��VRPH�VWXGHQWV�VWLOO�IHHO�D�VHQVH�RI�LVRODWLRQ��$OQDMGL��������%HQWD�HW�DO���������

3RQRPDULRYD�	�9DVLQ���������

7KH�DSSDUHQW�GLIIHUHQFHV�EHWZHHQ�H/HDUQLQJ�DQG�WUDGLWLRQDO�OHDUQLQJ�LPSO\�WKDW�

GLVWLQFWLYH�WHDFKLQJ�DQG�OHDUQLQJ�VWUDWHJLHV�PXVW�EH�HPSOR\HG�WKDW�DUH�XQLTXH�WR�HDFK�VSHFLILF�

OHDUQLQJ�HQYLURQPHQW��$OOHQ�	�6HDPDQ��������0DUWLQ��:DQJ��HW�DO����������)RU�H[DPSOH��

WUDGLWLRQDO�OHDUQLQJ�ZDUUDQWV�ROG�IDVKLRQHG�IDFH�WR�IDFH�LQVWUXFWLRQDO�SUDFWLFHV��ZKHUHDV�

H/HDUQLQJ�FDQ�EH�HLWKHU�V\QFKURQRXV�RU�DV\QFKURQRXV��FDOOLQJ�IRU�GLIIHUHQW�DFWLYLWLHV�DQG�OHDUQLQJ�

G\QDPLFV��.RUQHJD\�HW�DO����������,Q�D�TXDOLWDWLYH�FDVH�VWXG\�WR�H[SORUH�KRZ�SURIHVVLRQDO�

GHYHORSPHQW�DVVLVWDQFH�HQKDQFHV�H/HDUQLQJ�LQVWUXFWRUV¶�WHFKQLFDO��SHGDJRJLFDO��DQG�FRQWHQW�

NQRZOHGJH��IDFXOW\�SHUFHLYHG�WKHLU�UROHV�DV�UHOHYDQW�RQO\�LQ�FODVVURRP�HQYLURQPHQWV��DQG�IDFXOW\�

LQ�WKH�GLVWDQFH�SURJUDP�GHVLUHG�PRUH�SURIHVVLRQDO�GHYHORSPHQW�DURXQG�RQOLQH�SHGDJRJ\��%HUU\��

�������+RZHYHU��RQOLQH�WHDFKLQJ�DQG�OHDUQLQJ�FRPSHWHQFH�LV�SHUVRQDOL]HG�DQG�D�UHPDLQLQJ�

REVWDFOH�DVVRFLDWHG�ZLWK�SURIHVVLRQDO�GHYHORSPHQW�DQG�FRPSHWHQF\�EDVHG�WDFWLFV�LV�WKDW�D�VPDOO�

OHYHO�RI�SHUIRUPDQFH�LV�UHFRJQL]HG�UDWKHU�WKDQ�DWWHPSWLQJ�WR�SXUVXH�KLJK�EHQFKPDUNV��0DUWLQ��

%XGKUDQL��HW�DO�����������

6RPH�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�VWLOO�JUDSSOH�ZLWK�WKH�PRVW�HIIHFWLYH�ZD\V�WR�LQWHJUDWH�

WHDFKLQJ�DQG�OHDUQLQJ�PHWKRGV�IRU�DVVHVVLQJ�WKHLU�WHFKQRORJLFDO�SHGDJRJLFDO�HIILFDFLHV��$OGRZDK�

HW�DO���������IRXQG�HYLGHQFH�WKDW�GDWDPLQLQJ�DQG�OHDUQLQJ�DQDO\WLFV�FDQ�EH�XWLOL]HG�FRQWH[WXDOO\�

WR�VROYH�PDQ\�KLJKHU�OHYHO�H/HDUQLQJ�FRPSOLFDWLRQV��$OVR��SUHYLRXV�UHVHDUFK�KDV�VXSSRUWHG�WKH�

K\SRWKHVLV�WKDW�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7V��HVWDEOLVK�SDWKZD\V�IRU�

H/HDUQLQJ�DQG�LPSURYHG�SHGDJRJLFDO�KDELWV�LQ�WHUWLDU\�HGXFDWLRQDO�VHWWLQJV��/LYLQJVWRQH���������

7KHUH�LV�D�JURZLQJ�ERG\�RI�UHVHDUFK�RQ�H/HDUQLQJ�WHDFKLQJ�DQG�OHDUQLQJ�PRGHUQL]DWLRQV�XVLQJ�
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WHFKQRORJLFDO�LQWHJUDWLRQ�PRGHOV��*DFKDJR�HW�DO����������:KLOH�WKHUH�LV�D�EURDG�FRQVHQVXV�WKDW�

WHFKQRORJLFDO�LQWHJUDWLRQ�LV�HVVHQWLDO�IRU�UH�HQIRUFLQJ�LQVWLWXWLRQDO�WHDFKLQJ�DQG�OHDUQLQJ�

PHWKRGRORJ\�DQG�OHDUQHU�HQJDJHPHQW��FRQWURYHUV\�UHPDLQV�UHJDUGLQJ�WKH�EHVW�LPSOHPHQWDWLRQ�

WHFKQLTXHV��

(�LQVWUXFWRUV�VWUXJJOH�ZLWK�IRVWHULQJ�PHDQLQJIXO�UHODWLRQVKLSV�ZLWK�VRPH�GLVWDQW�OHDUQHUV�

DQG�GR�QRW�FRQQHFW�LQ�WKH�VDPH�ZD\�DV�WKH\�GR�ZLWK�WKHLU�WUDGLWLRQDO�OHDUQHUV��,W�ZDV�UHYHDOHG�LQ�

LQIRUPDWLRQ�DQDO\]HG�IURP�WKH�1DWLRQDO�6XUYH\�RI�6WXGHQW�(QJDJHPHQW�WKDW�RQOLQH�OHDUQLQJ�

HQYLURQPHQWV�PD\�KDYH�EHQHILFLDO�HQJDJHPHQW�TXDOLWLHV�IRU�VRPH�VWXGHQWV�EXW�PD\�EH�D�WXUQ�RII�

IRU�RWKHU�OHDUQHUV��'XPIRUG�	�0LOOHU��������0DUWLQ��:DQJ��HW�DO����������%HFDXVH�OHDUQHU�

HQJDJHPHQW�LQ�HGXFDWLRQDO�HQYLURQPHQWV�LV�WKH�EDVLV�IRU�LQVWUXFWRU�OHDUQHU�DQG�LQVWLWXWLRQDO�

FRPPXQLFDWLRQ�H[FKDQJHV�WR�DLG�LQ�DFDGHPLF�SURJUHVVLRQ��OHDUQHU�SUHVHUYDWLRQ��DQG�DWWULWLRQ�

SUHYHQWLRQ��0DUWLQ�	�%ROOLQJHU���������KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�VKRXOG�PDNH�H/HDUQLQJ�

HQJDJHPHQW�D�KLJK�SULRULW\��

(QJDJHPHQW�LQ�H/HDUQLQJ�HQYLURQPHQWV�LV�YLWDO�GXH�WR�WKH�GLIIHULQJ�OHYHOV�RI�OHDUQLQJ�

VNLOOV��H[SHULHQFHV��DQG�LQGLYLGXDO�FLUFXPVWDQFHV��.RUQHJD\�HW�DO����������7R�HQFRXUDJH�DQG�

LQFUHDVH�DFWLYH�H/HDUQLQJ�HQJDJHPHQW��WKRXJKWIXO�RSSRUWXQLWLHV�VKRXOG�EH�PHDVXUHG�DQG�

LQFRUSRUDWHG�LQWR�WKH�H�FRXUVH�GHVLJQ��<LOGL]���������'XPIRUG�DQG�0LOOHU��������IRXQG�HYLGHQFH�

WKDW�OHDUQHUV�WDNLQJ�DQ�LQFUHDVHG�QXPEHU�RI�H�FRXUVHV�ZHUH�PRUH�SURQH�WR�SDUWLFLSDWH�LQ�WKLQNLQJ�

DFWLYHO\�DQG�OHVV�SDUWLFLSDWRU\�LQ�VKDUHG�OHDUQLQJ��7KHLU�ILQGLQJV�LQFOXGHG�VHYHUDO�VWURQJ�

DVVRFLDWLRQV�EHWZHHQ�WDNLQJ�H�FRXUVHV�DQG�OHDUQHU�HQJDJHPHQW�IRU�ERWK�IUHVKPHQ�DQG�VHQLRU�

OHDUQHUV��'XPIRUG�	�0LOOHU���������'HVSLWH�YDULDWLRQV�LQ�OHDUQLQJ�HQJDJHPHQW�DSSURDFKHV�DQG�

WHFKQLTXHV��LW�LV�JHQHUDOO\�DJUHHG�WKDW�ZKHQ�GHVLJQLQJ�H�FRXUVHV�LQVWLWXWLRQDOO\��DFDGHPLF�
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SUDFWLWLRQHUV�VKRXOG�SRQGHU�ZD\V�RI�IRVWHULQJ�OHDUQHU�HQJDJHPHQW�XVLQJ�GLYHUVH�LQVWUXFWLRQDO�

VWUDWHJLHV��'XPIRUG�	�0LOOHU��������<LOGL]���������

(�/HDUQLQJ�GHOLYHU\�DQG�SUDFWLFHV�UHPDLQ�VXEMHFWLYH�LQ�WKH�H\HV�RI�WKH�EHKROGHUV��

'HEDWWLVWD��������FRQWHQGHG�WKDW�GLYHUVH�DSSURDFK�DQG�LQWHUSUHWDWLRQV¶�FDXVDWLRQ�UHVXOWV�IURP�

UDSLGLW\�LQ�WHFKQRORJLFDO�DGYDQFHPHQWV�DV�ZHOO�DV�VRFLHWDO�GHPDQGV�IRU�IOH[LELOLW\�DQG�YDULHG�

RIIHULQJV��)RU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�WR�UHPDLQ�RSHQ�DQG�FRPSHWLWLYH��H/HDUQLQJ�DQG�K\EULG�

OHDUQLQJ�SURJUDPV�DQG�LQVWUXFWLRQDO�GHOLYHU\�DUH�FUXFLDO�FRPSRQHQWV��5DVSRSRYLF�HW�DO����������

5HFHQW�WHFKQRORJLFDO�LPSOHPHQWDWLRQV�DQG�DGRSWLRQ�DOORZ�LQVWUXFWRUV�WR�GHVLJQ�DQG�IDFLOLWDWH�

FXVWRPL]HG�FRXUVH�ZRUN�E\�XWLOL]LQJ�H�WRROV�WR�UHQGHU�PRUH�HIILFLHQW�DQG�EHWWHU�LQVWUXFWLRQDO�

RXWFRPHV��7LOD�	�/HY\���������$FFRUGLQJ�WR�*URYH���������LQVWUXFWRU�OHDUQHU�FRPPXQLFDWLRQ�

UHPDLQV�VWDJQDQW�YLD�VRFLDO�PHGLD�PRGDOLWLHV�GHVSLWH�VWXGHQWV¶�GHPDQGV��7KLV�LV�VLJQLILFDQW�DV�D�

�����VXUYH\�SXEOLVKHG�E\�WKH�7LPHV�+LJKHU�(GXFDWLRQ�7HDFKLQJ�IRXQG�WKDW�����RI�KLJKHU�

OHDUQLQJ�DGPLQLVWUDWRUV�FRQWHQG�WKDW�OHDUQHUV�JUHDWO\�EHQHILW�IURP�GLJLWL]HG�FRQWHQW��

,Q�DGGLWLRQ��$GDPV�%HFNHU�HW�DO���������FLWHG�WKDW�XVLQJ�WHFKQRORJLFDO�WRROV�LQ�

FROODERUDWLYH�LQVWUXFWLRQDO�ZD\V�WR�PHDVXUH�OHDUQLQJ�DQG�DSWLWXGH�LQ�RQOLQH�HGXFDWLRQ�

HQYLURQPHQWV�LV�LQFUHDVLQJ��7KH�DQDWRP\�RI�RQOLQH�RIIHULQJV�LQ�KLJKHU�HGXFDWLRQ��DFFRUGLQJ�WR�

+LOOLDP�DQG�*ROGUHL���������UHTXLUHV�D�ZHOO�HVWDEOLVKHG�FRPPXQLW\�RI�GHGLFDWHG�LQVWUXFWRUV�WR�

VWLPXODWH�OHDUQHU�HQJDJHPHQW�E\�LQFRUSRUDWLQJ�DXWKHQWLF�DQG�WUDQVIRUPDWLRQDO�SHUVRQDO�OHDUQLQJ�

H[SHULHQFHV��'DQF\�HW�DO���������DVVHUWHG�WKDW�NQRZOHGJH�DQG�PRWLYDWLRQ�DUH�QRW�HQRXJK�WR�VROHO\�

PDLQWDLQ�RQOLQH�LQVWUXFWLRQDO�DGRSWLRQ�EXW�DOVR�UHTXLUH�WKH�LQFRUSRUDWLRQ�RI�UHVHDUFK�EDVHG�

LQVWUXFWLRQDO�VWUDWHJLHV��5HVHDUFKHUV�DUH�H[DPLQLQJ�DVVRUWHG�FRPSUHKHQVLYH�LQVWUXFWLRQDO�GHVLJQ�

DQG�GHOLYHU\�DSSURDFKHV�WR�PDNH�DYDLODEOH�DGGLWLRQDO�UHVRXUFHV�IRU�H�LQVWUXFWRUV�LQ�KLJKHU�

OHDUQLQJ�LQVWLWXWLRQV�WR�DQDO\]H�DQG�HYDOXDWH�EHVW�LQGXVWU\�SUDFWLFHV��'HEDWWLVWD���������
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0DQ\�FRPPXQLW\�FROOHJHV�RIIHU�WUDGLWLRQDO�DQG�H[SDQGHG�RQOLQH�DQG�K\EULG�FRXUVHV�WR�

PHHW�WKH�IOH[LEOH�OHDUQLQJ�QHHGV�RI�WKHLU�VWXGHQWV�DQG�UHTXLUH�UHJXODU�HYDOXDWLRQV�RI�PRGDOLWLHV�WR�

IRVWHU�RSWLPDO�UHOHYDQFH�DQG�FROODERUDWLYH�RSSRUWXQLWLHV�IRU�WKHLU�VWDNHKROGHUV��&DPSEHOO���������

$FFRUGLQJ�WR�)UHGHULFNVHQ���������D�FRQVLGHUDEOH�DPRXQW�RI�RQOLQH�HGXFDWLRQ�LV�UHQGHUHG�DW�WZR�

\HDU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV��KRZHYHU��GHVSLWH�WKDW�GDWD��OLPLWHG�LQIRUPDWLRQ�DQG�UHVHDUFK�LV�

DYDLODEOH�DERXW�OHDGHUVKLS�DQG�IDFXOW\��6WLOO��GHEDWHV�DERXW�RQOLQH�OHDUQLQJ�DQG�IXQGDPHQWDO�

FKDOOHQJHV�SHUVLVW��&DPHURQ���������,Q�WKH�SDVW��FRPPXQLW\�FROOHJHV�ZHUH�FRQVLGHUHG�

VXEVWDQGDUG�WR�IRXU�\HDU�HGXFDWLRQDO�LQVWLWXWLRQV��EXW�WKDW�UHSXWDWLRQ�KDV�VLQFH�LPSURYHG�ZLWK�

WHFKQRORJLFDO�LQQRYDWLRQV�DQG�HGXFDWLRQDO�DGYDQFHPHQWV��&KHQ���������&XUUHQWO\��FRPPXQLW\�

FROOHJHV�LQ�WKH�8QLWHG�6WDWHV�HPSOR\�QHDUO\�RQH�WKLUG�RI�KLJKHU�HGXFDWLRQ�IDFXOW\�ZKLOH�HGXFDWLQJ�

SUDFWLFDOO\�KDOI�RI�DOO�XQGHUJUDGXDWH�OHDUQHUV��5DWFOLII���������$V�WKH�&29,'����WUHDWPHQWV�DUH�

DGYDQFLQJ��VRPH�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�DUH�UHOD[LQJ�WKHLU�VWULFW�VRFLDO�GLVWDQFLQJ�VWDQGDUGV�

E\�DOORZLQJ�D�OLPLWHG�QXPEHU�RI�OHDUQHUV�WR�SDUWLFLSDWH�LQ�K\EULG�OHDUQLQJ�ZKLOH�IDFXOW\�FRQWLQXH�

/06�LPSOHPHQWDWLRQ�WR�PHHW�WHDFKLQJ�DQG�OHDUQLQJ�PDQGDWHV��3DSH�	�3URVVHU���������

+\EULG�RU�EOHQGHG�OHDUQLQJ�LV�DQ�DV\QFKURQRXV�WHFKQRORJLFDO�EDVHG�LQVWUXFWLRQDO�PHWKRG�

HPSOR\HG�WR�LQWHJUDWH�V\QFKURQRXV�IDFH�WR�IDFH�LQVWUXFWLRQ��6NHOFKHU�HW�DO����������$FFRUGLQJ�WR�

*UDPDWDNRV�DQG�/DYDX���������QRQ�WUDGLWLRQDO�HGXFDWLRQ�OLNH�K\EULG�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ�

VHWWLQJV�KDV�EHFRPH�D�SULRULW\�DV�D�VXSSRUW�IRU�GHYHORSLQJ�SURIHVVLRQDO�FRPSHWHQFLHV�DQG�IRU�

DFDGHPLF�VXVWDLQDELOLW\��:DVKLQJWRQ�HW�DO����������LQ�D�TXDOLWDWLYH�VWXG\��SUREHG�VL[�LQVWUXFWRUV�

DQG�VL[�&&�VWXGHQWV�DERXW�WKHLU�SHUFHSWLRQV�RI�XVLQJ�K\EULG�OHDUQLQJ��(PSOR\LQJ�D�VHPL�

VWUXFWXUHG�LQWHUYLHZ�DSSURDFK��WKH�DXWKRUV�IRXQG�WKDW�IDFXOW\�IHOW�FRPIRUWDEOH�ZLWK�WHFKQRORJ\�

EXW�XQVXFFHVVIXOO\�LQFRUSRUDWHG�LW�LQ�DQ�HIIHFWLYH�LQVWUXFWLRQDO�PDQQHU��7KH�VWXGHQWV�H[SUHVVHG�D�

GHVLUH�IRU�WKH�XVH�RI�PRUH�OHDUQLQJ�WHFKQRORJ\�IRU�IXWXUH�HPSOR\PHQW�DQG�RFFXSDWLRQDO�
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FRPSHWLWLYHQHVV��7KH�DXWKRUV�UHFRPPHQGHG�LQFUHDVHG�IDFXOW\�WUDLQLQJ�LQFRUSRUDWLQJ�LQVWUXFWLRQDO�

WHFKQRORJ\�DQG�LQVWLWXWLRQDO�VXSSRUWV�WR�DGGUHVV�ERWK�IDFXOW\�DQG�VWXGHQW�SHUFHSWLRQV�DERXW�

K\EULG�OHDUQLQJ�LPSURYHPHQWV��

,Q�D�TXDQWLWDWLYH�VWXG\��5RGULJXH]��DQG�5LPD��������VXUYH\HG����LQVWUXFWRUV�DERXW�MRE�

VDWLVIDFWLRQ�DQG�WKHLU�H[SHULHQFHV�VRFLDOO\�UHODWLQJ�ZLWK�WKHLU�FROOHDJXHV�DQG�OHDUQHUV�XVLQJ�

WHFKQRORJLFDO�WRROV��7KH�UHVXOWV�\LHOGHG�RYHUDOO�SRVLWLYH�YLHZV�DQG�WKH�IDFXOW\�QRWHG�WKDW�WKH\�

IRUPHG�PHDQLQJIXO�UHODWLRQVKLSV�ZLWK�WKH�WZR�LGHQWLILHG�JURXSV��$OWKRXJK��DFFRUGLQJ�WR�WKH�

DXWKRUV�WKH�ILQGLQJV�ZHUH�OLPLWHG�EHFDXVH�RI�QDUURZ�NQRZOHGJH�RI�FRPPXQLW\�FROOHJH�IDFXOW\�

WHDFKLQJ�DQG�OHDUQLQJ�H[SHULHQFHV��5RGULJXH]�	�5LPD���������WKH�GDWD�FRQWULEXWHG�WR�WKLV�VWXG\��

LQFOXGLQJ�K\EULG�WHDFKLQJ��DQG�OHDUQLQJ�HQYLURQPHQWV�LQ�FRPPXQLW\�FROOHJH�VHWWLQJV��5RGULJXH]�

	�5LPD���������

7KHUH�UHPDLQV�D�VRFLHWDO�GHPDQG�IRU�EXLOGLQJ�PRUH�UREXVW�RQOLQH�DFDGHPLF�LQIUDVWUXFWXUH�

LQ�KLJKHU�HGXFDWLRQDO�LQVWLWXWLRQV�JOREDOO\��EXW�PRUH�VSHFLILFDOO\�LQ�UHVSRQVH�WR�&29,'����

SDQGHPLF�LQ�$PHULFD��$FFRUGLQJ�WR�&KRZ�DQG�&UR[WRQ���������SUH�SDQGHPLF��KLJKHU�OHDUQLQJ�

DGPLQLVWUDWRUV�ZHUH�FRQFHQWUDWLQJ�RQ�LQFUHDVLQJ�LQVWLWXWLRQDO�RQOLQH�RIIHULQJV�EHFDXVH�RI�

HGXFDWLRQDO�PDUNHW�UHTXHVWV�DQG�LQWHUHVWV��6WLOO��IDFXOW\�DQG�OHDUQHUV¶�SHUFHSWLRQV�DQG�EX\�LQV�

ZHUH�GHHPHG�YLWDO�WR�HIIHFWLYH�RQOLQH�WUDQVLWLRQLQJ�DQG�H/HDUQLQJ�SURFHVVHV�UHTXLULQJ�LPPHGLDWH�

DWWHQWLRQ��,Q�DGGLWLRQ��7DDW�DQG�)UDQFLV��������IRXQG�WKH�NH\�LQIOXHQFHV�IRU�XVDELOLW\�ZHUH�

OHFWXUHU�IHDWXUHV��TXDOLW\��DYDLODELOLW\�RI�GDWD��DQG�WHFKQLFDO�VXSSRUW��,Q�DGGLWLRQ��HDVH�RI�XVH��

DSSOLFDEOH�FRXUVH�FRQWHQW�DQG�WRROV��VLPSOLFLW\��IXQFWLRQDOLW\��DQG�WLPH�VDYLQJ�PHFKDQLVPV�ZHUH�

FLWHG�DV�EHQHILWV�DV�ZHOO��7DDW�	�)UDQFLV���������&RQYHUVHO\��WKH�DXWKRUV�FRPSDUDWLYHO\�QRWHG�

WKDW�LQ�D�VLPLODU�VWXG\�E\�.XVXPD���������XVDELOLW\�DQG�HDVH�RI�XVH�ZHUH�QRW�SHUFHLYHG�DV�

LQIOXHQWLDO�IDFWRUV�IRU�H/HDUQLQJ�DFFHSWDQFH��
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H/HDUQLQJ�SHGDJRJLFDO�SUDFWLFHV�LQ�KLJKHU�HGXFDWLRQDO�HQYLURQPHQWV�DUH�QRW�D�RQH�VL]H�

ILWV�DOO�DSSURDFK�DQG�UHTXLUH�DOO�VWDNHKROGHUV¶�EX\�LQ��VSHFLILFDOO\�LQVWLWXWLRQDO�DQG�WHFKQLFDO�

VXSSRUWV�DV�ZHOO�DV�WKH�XWLOL]DWLRQ�RI�VRFLDO�PHGLD�FRPPXQLWLHV�DQG�RQJRLQJ�IDFXOW\�VWXGHQW�

HYDOXDWLRQV�IRU�VXVWDLQDELOLW\�SULRU�WR��GXULQJ�DQG�DIWHU�WUDQVLWLRQLQJ��5LFKDUGVRQ�HW�DO����������

,QFRUSRUDWLQJ�LQVWUXFWLRQDO�VWUDWHJLHV�DQG�WRROV�LV�YLWDO�LQ�GLUHFW��K\EULG��DQG�H/HDUQLQJ�

HQYLURQPHQWV��KRZHYHU��IRUFHG�WUDQVLWLRQLQJ�GXH�WR�D�SDQGHPLF�FUHDWHV�XQLTXH�DQG�XQDQWLFLSDWHG�

FKDOOHQJHV�DQG�SUREOHPV�IRU�DOO�VWDNHKROGHUV��$�PDMRU�FKDOOHQJH�WKDW�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�

DQG�LQVWUXFWRUV�DUH�WDVNHG�ZLWK�LV�GHWHUPLQLQJ�D�VXLWDEOH�/06�WR�PHHW�LQVWLWXWLRQDO�UHTXLUHPHQWV�

ZKLOH�DGKHULQJ�WR�LQVWUXFWLRQDO�GHPDQGV��:DONHU�HW�DO����������

/HDUQLQJ�0DQDJHPHQW�6\VWHPV��/06��

/HDUQLQJ�PDQDJHPHQW�V\VWHPV��/06��DUH�OHDUQLQJ�HQYLURQPHQWV�GHVLJQHG�ZLWK�EXLOW�LQ��

UHDG\�WR�XVH�LQVWUXFWLRQDO�GHOLYHU\�WRROV�WR�DFKLHYH�PDQDJHPHQW�DQG�GHOLYHU\�RI�OHDUQLQJ�

UHVRXUFHV�WR�VWXGHQWV�E\�LQVWUXFWRUV�ZKR�PD\�RU�PD\�QRW�KDYH�WKH�WHFKQRORJ\�H[SHUWLVH�WR�GHVLJQ�

RQOLQH�OHDUQLQJ�HQYLURQPHQWV�RQ�WKHLU�RZQ��$OGRZDK�HW�DO����������/HDUQLQJ�PDQDJHPHQW�

V\VWHPV�LQWHUIDFH�ZLWK�DGPLQLVWUDWLRQ��GRFXPHQWDWLRQ��WUDFNLQJ��UHSRUWLQJ��FRPSXWHUL]DWLRQ��DQG�

FRQWHQW�GHOLYHU\�WR�WUDFN�OHDUQLQJ�DFWLYLWLHV�DQG�LQLWLDWLYHV��)DWKHPD�HW�DO����������$FFRUGLQJ�WR�

%HQWD�HW�DO����������PDQ\�/06�DUH�GHVLJQHG�WR�SURYLGH�FROODERUDWLYH�OHDUQHU�FHQWHUHG�VXSSRUW�LQ�

H/HDUQLQJ�HQYLURQPHQWV�E\�DOORZLQJ�V\QFKURQRXV�DQG�DV\QFKURQRXV�IHHGEDFN�H[FKDQJHV�

EHWZHHQ�IDFXOW\�DQG�OHDUQHUV�DQG�FDQ�EH�WDLORUHG�WR�ILW�WKH�QHHGV�RI�OHDUQHUV��IDFXOW\��DQG�WKH�

VXEMHFW�PDWWHU��6LPRQVRQ�DQG�6FKORVVHU��������DUJXHG�WKHUH�DUH�SHUFHLYHG�EHQHILWV�DQG�

FKDOOHQJHV�LQWHJUDWLQJ�/06�LQ�KLJKHU�DFDGHPLF�VHWWLQJV��WR�LQFOXGH�IXQFWLRQDOLW\��FDSDELOLW\��DQG�

SHUFHLYHG�HIILFDF\��+RZHYHU��QRW�DOO�IDFXOW\�ILQG�/06�HDV\�WR�XVH�RU�DSSOLFDEOH�WR�WKHLU�

HGXFDWLRQDO�LQVWUXFWLRQDO�SKLORVRSK\��WHDFKLQJ�DQG�OHDUQLQJ�DSSOLFDWLRQV��DQG�RU�FRQWHQW�DUHD��
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*OREDOO\��/06�ZHUH�UDSLGO\�LQFRUSRUDWHG�WKURXJKRXW�DOO�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�GXH�

WR�WKH�&29,'����SDQGHPLF��+RZHYHU��DFFRUGLQJ�WR�:DONHU�HW�DO����������SUH�SDQGHPLF��/06�

ZHUH�EHLQJ�QRUPDOL]HG�ERWK�LQ�WUDGLWLRQDO�DQG�QRQ�WUDGLWLRQDO�VHWWLQJV�DV�VXSSRUWLYH�VFKHPDWLFV�

IRU�GLVWDQFH�HGXFDWLRQ�WKURXJKRXW�QXPHURXV�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�RYHU�WKH�SDVW�GHFDGH��

:DONHU�HW�DO���������QRWHG�KRZ�:HVWHUD��������FRQWHQGHG�D�QHHG�IRU�D�VLQJOH�/06�DV�EHLQJ�

HVVHQWLDO�VLQFH�H/HDUQLQJ�RIIHULQJV�DUH�H[SDQGHG�EXW�PD\�QRW�EH�SRVLWLYHO\�UHFHLYHG�E\�IDFXOW\�

ZLWKRXW�SHUVXDVLRQ�RU�IRUFH�DQG�VKRXOG�EH�PDQDJHG�FDUHIXOO\��:DONHU�HW�DO����������

,Q�DQ�HPSLULFDO�VWXG\�FRQGXFWHG�E\�=KHQJ�HW�DO��������������LQVWUXFWLRQDO�IDFXOW\�

PHPEHUV�IURP�GLIIHUHQW�XQLYHUVLWLHV�ZHUH�VXUYH\HG�RQ�KRZ�RUJDQL]DWLRQDO�VXSSRUW�LQIOXHQFHV�

/06�XVH��VHOI�HIILFDF\��WHFKQLFDO�VXSSRUW��DQG�IDFXOW\�SHUFHLYHG�EHQHILWV��7KH�UHVXOWV�VXSSRUWHG�

WKH�SUHPLVH�WKDW�ZLWK�ERWK�WHFKQLFDO�DQG�RUJDQL]DWLRQDO�VXSSRUWV�/06�HIIHFWLYHQHVV�DQG�

SHUFHLYHG�XVHIXOQHVV�E\�LQVWUXFWLRQDO�IDFXOW\�IRU�ZHE�EDVHG�DQG�ZHE�VSRQVRUHG�FXUULFXOXP�ZHUH�

EHQHILFLDO��7KH�LPSOLFDWLRQV�IURP�WKH�UHVHDUFK�ZHUH�WKDW�E\�LQFUHDVLQJ�DQG�LPSURYLQJ�VXSSRUWLYH�

/06�PHFKDQLVPV��PRUH�IDYRUDEOH�LQVWLWXWLRQDO�WHDFKLQJ�DQG�OHDUQLQJ�RXWFRPHV�FDQ�EH�DFKLHYHG�

�=KHQJ�HW�DO���������S��������

8QGHUVWDQGLQJ�IDFXOW\�XVH�RI�/06�KDV�EHFRPH�FUXFLDO�DQG�D�GULYLQJ�IRUFH�LQ�SUDFWLFDOO\�

DOO�KLJKHU�OHDUQLQJ�HQYLURQPHQWV��5KRGH�HW�DO����������,Q�D������UHSRUW�SXEOLVKHG�E\�WKH�

(GXFDXVH�&HQWHU�IRU�$QDO\VLV�DQG�5HVHDUFK��DQ�/06�LV�EHLQJ�XVHG�LQ�����RI�SRVWVHFRQGDU\�

LQVWLWXWLRQV�ZLWK�����EHLQJ�XVHG�E\�IDFXOW\�PHPEHUV�DQG�����E\�HQUROOHG�OHDUQHUV��5KRGH�HW�DO���

�������%HFDXVH�RI�DGYDQFHPHQWV�DQG�WKH�UDSLG�H[SDQVLRQ�LQ�WHFKQRORJLFDO�LQQRYDWLRQV�LQ�WKH�SDVW�

VHYHUDO�GHFDGHV��/06�IRUPDWV�DQG�SODWIRUPV�DUH�YLHZHG�DV�WKH�EDFNERQH�RI�WKH�HGXFDWLRQDO�

ZRUNIORZ��DQG�PXOWLSOH�/06�PD\�EH�HVVHQWLDO�WR�HIIHFWLYHO\�PDQDJLQJ�GLYHUVH�OHDUQLQJ�

HQYLURQPHQWV�OLNH�K\EULG�OHDUQLQJ�DQG�H/HDUQLQJ�FRXUVHV��:DONHU�HW�DO���������=KHQJ�HW�DO���
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�������$FFRUGLQJ�WR�0F.QLJKW�HW�DO����������/06�SODWIRUPV��OLNH�%ODFNERDUG��0RRGOH��=RRP��

DQG�*RRJOH�HQDEOH�LQVWUXFWRUV�WR�HIIHFWLYHO\�RYHUVHH�PXOWLSOH�DQG�GLYHUVH�OHDUQLQJ�HQYLURQPHQWV�

VHSDUDWHO\�OLNH�K\EULG��H/HDUQLQJ��DQG�WUDGLWLRQDO�OHDUQLQJ�ZKLOH�QXUWXULQJ�LQWHOOHFWXDO�

FRPSHWHQFHV��

7KH�XVH�RI�/06�WRROV�DQG�UHVRXUFHV�IRU�WHDFKLQJ�DQG�OHDUQLQJ�LQ�RQOLQH�HQYLURQPHQWV�KDV�

H[SDQGHG�LQ�WKH�WZHQW\�ILUVW�FHQWXU\�DQG�LV�LPSRUWDQW�IRU�DOO�VWDNHKROGHUV��$V�WKHUH�DUH�VHYHUDO�

/06�ZLWK�GLYHUVH�FDSDELOLWLHV��.DVLP�DQG�.KDOLG��������FRQWHQGHG�WKHUH�DUH�D�YDULHW\�RI�/06�

WKDW�FDQ�EH�HPSOR\HG�LQ�ERWK�V\QFKURQRXV�DQG�RU�DV\QFKURQRXV�HQYLURQPHQWV�WR�DVVLVW�ZLWK�

LQVWUXFWLRQDO�DQG�OHDUQLQJ�SURFHGXUHV�DQG�WHDFKLQJ�OHDUQLQJ�DSWLWXGHV��&RPSDULQJ�/06�DQG�

HYDOXDWLQJ�H/HDUQLQJ�WRROV�DFFRUGLQJ�WR�WKHLU�ILQGLQJV�FDQ�KHOS�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�PDNH�

LQIRUPHG�GHFLVLRQV�DERXW�FRVW�HIIHFWLYHQHVV��XVHU�IULHQGOLQHVV��DQG�DFFHVVLELOLW\�RI�H[LVWLQJ�

WHFKQRORJLFDO�V\VWHPV�WKDW�LQWHUIDFH�VPRRWKO\�DFFRUGLQJ�WR�LQVWLWXWLRQDO�QHHGV��.DVLP�	�.KDOLG��

�������:LWK�HYHU\�/06��WKHUH�DUH�IDFXOW\�SHUFHLYHG�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��HVSHFLDOO\�LQ�

GLVWDQFH�OHDUQLQJ�HQYLURQPHQWV��

&ROOHJHV�DQG�XQLYHUVLWLHV�DUH�FKDOOHQJHG�ZLWK�PHHWLQJ�WKH�QHHGV�RI�LQVWUXFWRUV�DV�ZHOO�DV�

IXOILOOLQJ�LQVWLWXWLRQDO�UHTXLUHPHQWV�WKURXJK�WKHLU�VHOHFWLRQ�RI�HGXFDWLRQDO�GHOLYHU\�PHWKRGV�

�:DONHU�HW�DO����������,QVWLWXWLRQDO�/06�DUH�H[FHSWLRQDOO\�FUXFLDO�GXULQJ�D�SDQGHPLF�ZKHQ�RQOLQH�

OHDUQLQJ�WUDQVLWLRQLQJ�LV�WKH�QDWLRQDO�PDQGDWH��+HOOPDQQ��������0XUSK\���������6RPH�RI�WKH�

LWHPV�WR�FRQVLGHU�LQ�WKH�VHOHFWLRQ�SURFHVV�DUH�DVVHVVPHQW�WRROV��JUDGLQJ�FDSDELOLWLHV��FRXUVH�

PDWHULDOV��FRPPXQLFDWLRQ�LQVWUXPHQWV��DFFHVVLELOLW\��HDVH�RI��XVH��LQWHUIDFLQJ��DQG�XVHUV¶�

DWWLWXGHV��&DEHUR�$OPHQDUD�HW�DO����������7KH�TXDOLW\�DQG�TXDQWLW\�RI�HGXFDWLRQ�LV�YLWDO�WR�

H/HDUQLQJ�WUDQVLWLRQLQJ�DQG�LPSOHPHQWDWLRQ��DQG��DFFRUGLQJ�WR�5DGLI�HW�DO����������/06�

SODWIRUPV�FDQ�PDNH�D�VLJQLILFDQW�GLIIHUHQFH�LQ�WKH�VXFFHVV�RI�WKHVH�LQWHJUDWHG�SURFHVVHV��$�ODFN�
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RI�LQVWUXFWLRQDO�GHGLFDWLRQ�DQG�XQGHUVWDQGLQJ�RI�/06�XVDJH��WHDFKLQJ�SHGDJRJLFDO�FRPSHWHQFLHV��

DGHTXDWH�VRIWZDUH�DQG�VXSSRUWV�DV�ZHOO�DV�LQVWLWXWLRQDO�SURYLVLRQV�DUH�YLHZHG�DV�VXEVWDQWLDO�

GLVDGYDQWDJHV��5DGLI�HW�DO����������7KRXJK�WKH�DXWKRUV�FRQGXFWHG�WKHLU�VWXG\�VSHFLILFDOO\�ZLWK�D�

KLJKHU�OHDUQLQJ�LQVWLWXWLRQ�LQ�,UDT��D�GHYHORSLQJ�ZDU�WRUQ�FRXQWU\��&DEHUR�$OPHQDUD�HW�DO���������

FLWHG�VLPLODU�KLJKHU�HGXFDWLRQDO�/06�EDUULHUV�LQ�GHYHORSHG�FRXQWULHV��VSHFLILFDOO\�WKH�ODFN�RI�

GLGDFWLFDO�DQG�SHGDJRJLFDO�/06�DSSOLFDWLRQV�DQG�GHYHORSPHQWV��

$FFRUGLQJ�WR�&DEHUR�$OPHQDUD�HW�DO����������DOWKRXJK�/06�SODWIRUPV�DUH�LQWHQGHG�WR�

VXSSRUW�WKH�WHDFKLQJ�DQG�OHDUQLQJ�SURFHVVHV��DQG�DUH�SHUFHLYHG�DV�DGYDQWDJHV��VRPH�KLJKHU�

OHDUQLQJ�HGXFDWRUV�DUH�VWLOO�XVLQJ�WKHP�VROHO\�DV�PDWHULDO�DQG�LQIRUPDWLRQ�UHSRVLWRULHV��)DFXOW\�

XVH�RI�DQ�/06�GHWHUPLQHV�WKHLU�GHJUHH�RI�DFFHSWDQFH�DQG�HIIHFWLYH�LPSOHPHQWDWLRQ��=DPRUD�

�������VWDWHG�WKDW�EHFDXVH�HGXFDWRUV�DUH�H[SHFWHG�WR�KDYH�WKH�HGXFDWLRQDO�DQG�WHFKQRORJLFDO�

WUDLQLQJ�DQG�LQVWUXPHQWV�WR�UXQ�YLUWXDO�FODVVURRPV��/06�WRROV�DQG�SODWIRUPV�VKRXOG�EH�IRFXVHG�

RQ�LQVWUXFWLYH��LQWHUDFWLYH��DQG�H[SDQVLYH�SURFHVVHV�WKDW�DUH�VWDQGDUG�LQ�KLJKHU�HGXFDWLRQ�VHWWLQJV�

UHTXLULQJ�GLYHUVH�VHQVRU\�IXQFWLRQV�UHIHUUHG�WR�DV�PXOWLSOH�LQWHOOLJHQFHV���

+RZDUG�*DUGQHU��LQ�������DVVHUWHG�WKDW�LQGLYLGXDOV�SRVVHVV�PDQ\�LQWHOOHFWXDO�WHFKQLTXHV�

IRU�SURFHVVLQJ�GDWD�XVLQJ�GLIIHUHQW�PHWKRGV�DQG�D�YDULHW\�RI�LQVWUXFWLRQDO�/06�FDQ�HPSKDVL]H�WKH�

LPSDFW�WKDW�PXOWLSOH�LQWHOOLJHQFHV�KDYH�RQ�HGXFDWLRQDO�SHUIRUPDQFHV��$UXOVHOYL���������*DUGQHU�

WKHRUL]HG�WKHUH�DUH�HLJKW�LQWHOOLJHQFHV���D��VSDWLDO���E��OLQJXLVWLF���F��ORJLFDO���G��PXVLFDO���H��

NLQHVWKHWLF���I��LQWHUSHUVRQDO���J��QDWXUDOLVWLF��DQG��K��LQWUDSHUVRQDO��$UXOVHOYL���������,Q�PHHWLQJ�

WKH�QHHGV�RI�GLYHUVH�OHDUQHUV�DQG�OHDUQLQJ�HQYLURQPHQWV��LW�LV�HVVHQWLDO�IRU�LQVWUXFWRUV�WR�

XQGHUVWDQG�VRPH�IXQGDPHQWDO�EHOLHIV�DERXW�WKH�VLJQLILFDQW�WUDQVIRUPDWLRQDO�LPSDFW�WKDW�PXOWLSOH�

LQWHOOLJHQFHV�KDYH�RQ�WHDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO��7KLV�LV�HVSHFLDOO\�WUXH�GXULQJ�WKH�

H/HDUQLQJ�WUDQVLWLRQLQJ�SURFHVV�LQ�SRVWVHFRQGDU\�OHDUQLQJ�VHWWLQJV�IRU�DFFRXQWDELOLW\�RI�
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PRYHPHQW��$FFRXQWDELOLW\�RI�PRYHPHQW�GHQRWHV�UHVXOWV�FHQWHUHG�HGXFDWLRQ�IRU�LQVWUXFWLRQDO�

WUDQVSDUHQF\�DQG�YLVLELOLW\��6PLWK�	�%HQDYRW���������7UDQVSDUHQF\�DQG�YLVLELOLW\�LQ�UHPRWH�

OHDUQLQJ�LV�DQ�HPHUJLQJ�VRFLHWDO�IRFXV�HVSHFLDOO\�VLQFH�WKH�ZRUOG�KDV�EHHQ�IRUFHG�WR�LPPHGLDWHO\�

WUDQVLWLRQ�WR�H/HDUQLQJ�XQWLO�DQ�XQGLVFORVHG�GDWH�DQG�HQFRXUDJHG�WR�DFWLYHO\�SUDFWLFH�VRFLDO�

LVRODWLRQ��ZKLFK�UHTXLUHV�WKH�XVH�RI�GLYHUVH�FRJQLWLYH�VNLOOV��$UXOVHOYL��������&KRL���������

3DWKDN��������H[DPLQHG�WKH�UROH�WKRVH�PXOWLSOH�LQWHOOLJHQFHV�KDYH�LQ�KLJKHU�H/HDUQLQJ�

HQYLURQPHQWV�WR�DFKLHYH�FRJQLWLYH�WUDQVIRUPDWLRQ�DQG�QRWHG�WKDW�E\�HPSOR\LQJ�SHGDJRJLFDO�

LQVWUXPHQWV�DSSHDOLQJ�WR�DQ�DVVRUWPHQW�RI�OHDUQLQJ�DSSURDFKHV��VWXGHQW�HQJDJHPHQW�DQG�OHDUQLQJ�

RXWFRPHV�FDQ�EH�LPSURYHG��&KRL��������UHFRJQL]HG�WKH�LPSRUWDQFH�RI�OHDUQLQJ�VWUDWHJLHV�DQG�

OHDUQLQJ�VDWLVIDFWLRQ��VSHFLILFDOO\�LQ�DV\QFKURQRXV�VHWWLQJV��WR�EULQJ�DWWHQWLRQ�WR�XQGHUVWDQGLQJ�

KRZ�SHRSOH�OHDUQ�LQ�RQOLQH�PLOLHXV��0DQ\�SV\FKRORJLVWV�DQG�HGXFDWLRQDOLVWV�DUJXH�WKDW�*DUGQHU¶V�

H[SODQDWLRQ�RI�LQWHOOLJHQFH�LV�IDU�WRR�H[SDQVLYH�DQG�PHUHO\�GHQRWHV�WUDLWV�DQG�FDSDELOLWLHV�DQG�

UHPDLQV�GHILFLHQW�LQ�HPSLULFDO�VXSSRUW��+RZHYHU��UHJDUGOHVV�RI�WKH�YRLFHG�FRQFHUQV�DERXW�

PXOWLSOH�LQWHOOLJHQFHV��D�QHZ�OLQH�RI�UHVHDUFK�QRWHG�WKDW�PDQ\�HGXFDWRUV�VWLOO�HPSOR\�PXOWLSOH�

LQWHOOLJHQFHV�LQ�WKHLU�LQVWUXFWLRQDO�VHWWLQJV��&KRL��������3DWKDN���������

7KH�H[LVWHQFH�RI�PXOWLSOH�LQWHOOLJHQFHV�DQG�OHDUQLQJ�SUHIHUHQFHV�DXWKHQWLFDWHV�WKH�

LPSURYHPHQW�RI�OHDUQHUV¶�DFKLHYHPHQWV�GXH�WR�OHDUQLQJ�DQG�LQVWUXFWLRQDO�PRGHUQL]DWLRQV�LQ�WKH�

86�DQG�DEURDG��$OUDEDK�HW�DO����������$�UHFHQW�OLQH�RI�UHVHDUFK�IRFXVHG�RQ�KLJKHU�OHDUQLQJ�

HPRWLRQDO�LQWHOOLJHQFH�DQG�QRWHG�WKDW�WKH�SURILFLHQFLHV�DQG�SURFHGXUHV�IRU�HPRWLRQDO�LQWHOOLJHQFH�

PD\�EH�JURZQ�WKURXJKRXW�VRPHRQH¶V�OLIH�DV�D�IUDJPHQW�RI�FRQVWDQW�OHDUQLQJ��SURIHVVLRQDO�

GHYHORSPHQW�DQG�ZRXOG�VKDSH�WKH�EDVLV�IRU�D�EDODQFHG�URXWLQH��0DFKHUD�	�0DFKHUD���������

6HYHUDO�DXWKRUV�OLNH�&KRL��������DQG�3DWKDN��������LPSO\�WKHUH�DUH�EHQHILFLDO�FRPSRQHQWV�RI�

XQGHUVWDQGLQJ�WKH�DVVRFLDWLRQV�EHWZHHQ�PXOWLSOH�LQWHOOLJHQFHV�LQ�KLJKHU�HGXFDWLRQ�HQYLURQPHQWV��
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7KH�LPSRUWDQFH�DQG�UHOHYDQFH�RI�SURIHVVLRQDO�GHYHORSPHQW�IRU�H/HDUQLQJ�WUDQVLWLRQLQJ�PXVW�

LQFOXGH�GHYHORSPHQW�RI�NQRZOHGJH�DQG�VNLOOV�QRW�RQO\�LQ�OHDUQLQJ�WKHRULHV�EXW�DOVR�SUDFWLFHV�

VSHFLILF�WR�RQOLQH�WHDFKLQJ��

3URIHVVLRQDO�'HYHORSPHQW�IRU�2QOLQH�7HDFKLQJ��

3URIHVVLRQDO�GHYHORSPHQW�LQ�KLJKHU�HGXFDWLRQDO�HQYLURQPHQWV�IRU�H/HDUQLQJ�KDV�UHFHLYHG�

D�ORW�RI�UHVHDUFK�DWWHQWLRQ�LQ�UHFHQW�GHFDGHV�DQG�KDV�EHFRPH�HYHQ�PRUH�LPSRUWDQW�VLQFH�WKH�

FXUUHQW�SDQGHPLF�DQG�WKH�IRUFHG�WUDQVLWLRQ�WR�RQOLQH�OHDUQLQJ��$OWKRXJK�WUDGLWLRQDO�DQG�QRQ�

WUDGLWLRQDO�LQVWUXFWLRQ�KDYH�VLPLODULWLHV��WKHUH�DUH�IXQGDPHQWDO�RSHUDWLRQDO�GLIIHUHQFHV�UHTXLULQJ�

YDULHG�PRGLILHG�SHGDJRJLFDO�DQG�GLGDFWLFDO�DSSURDFKHV�DQG�WHFKQLTXHV��2FDQD�)HUQDQGH]�HW�DO���

�������7KHVH�DSSURDFKHV�DUH�YLWDO�LQ�GHWHUPLQLQJ�SURIHVVLRQDO�GHYHORSPHQW�QHHGV�WR�IXOILOO�WKH�

UHTXLUHPHQWV�RI�H�LQVWUXFWRUV�DQG�WKH�OHDUQLQJ�QHHGV�RI�H�OHDUQHUV��&KRL��������.RUQHJD\�HW�DO���

������2FDQD�)HUQDQGH]�HW�DO����������$FFRUGLQJ�WR�UHVHDUFKHUV��GLJLWDO�LPPLJUDQWV�ZKR�

KLVWRULFDOO\�GRPLQDWHG�WKH�KLJKHU�OHDUQLQJ�LQVWUXFWLRQDO�UROHV�ZHUH�QRW�H[SRVHG�WR�H/HDUQLQJ�DV�

OHDUQHUV��VR�EHQFKPDUNLQJ�RU�XVLQJ�DQ�LGHQWLILHG�PRGHO�WR�WDFNOH�H�LQVWUXFWLRQ�SURFHVVHV�LV�

PLVVLQJ��6DOD]DU�0DUTXH]��������6FKPLGW�HW�DO����������+RZHYHU��6FKPLGW�HW�DO���������

HPSKDVL]HG�WKDW�DOWKRXJK�PDQ\�H/HDUQLQJ�VWXGLHV�KLJKOLJKW�WKH�QHFHVVLW\�DQG�YDOXH�RI�RQOLQH�

IDFXOW\�GHYHORSPHQW��IHZ�SXEOLFDWLRQV�VSHFLI\�KRZ�WKH�WUDLQLQJ�VKRXOG�EH�VWUXFWXUHG��

&KLQJ�HW�DO���������IRXQG�WKDW�H/HDUQLQJ�IUHTXHQWO\�FDXVHV�QHZ�LQVWUXFWLRQDO�WULDOV��)RU�

H[DPSOH��IRVWHULQJ�VWXGHQW�HQJDJHPHQW�DQG�DFWLYH�OHDUQHU�SDUWLFLSDWLRQ�UHTXLUHV�LQVWUXFWLRQDO�

H[SHUWLVH�LQ�RUGHU�WR�SURGXFH�IDYRUDEOH�OHDUQLQJ�RXWFRPHV�HVVHQWLDO�IRU�HIIHFWLYH�SHGDJRJLFDO�DQG�

WHFKQRORJLFDO�FRQWHQW�GHOLYHU\��=HKHWPHLHU�HW�DO����������:LWKRXW�WKH�QHFHVVDU\�SURIHVVLRQDO�

WHDFKLQJ�VNLOOVHW�DQG�WUDLQLQJ��LQVWUXFWLRQDO�REVWDFOHV�SHUVLVW��&KLQJ�HW�DO����������8QWLO�UHFHQWO\��

OLPLWHG�VWXGLHV�IL[DWHG�RQ�SULRU�OHDUQLQJ�H[SHULHQFHV�DQG�RQOLQH�LQVWUXFWLRQDO�FRPSHWHQFLHV�RI�H�
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LQVWUXFWRUV�EXW�GHGLFDWHG�WKHLU�UHVHDUFK�WR�H[SORULQJ�GDWD�DERXW�H�OHDUQHUV�DQG�WHDFKLQJ�VWUDWHJLHV�

�&KLQJ�HW�DO����������,Q�VRPH�FRPPXQLW\�FROOHJHV��WKH�GLJLWDO�GLYLGH�FDQ�OLPLW�VWXGHQW�DFFHVV�WR�

WHFKQRORJ\�DQG�WKH�DELOLW\�WR�EHQHILW�IURP�H/HDUQLQJ�RIIHULQJV��+RZHYHU��FKDQJLQJ�WR�D�

FRPSHWHQF\�IRFXVHG�SURJUDP�FDQ�UHGLUHFW�LQVWUXFWLRQDO�DQG�OHDUQLQJ�FRQFHQWUDWLRQV��+RUQVE\�	�

:ULJKW��������DQG�VKRXOG�EH�DGGUHVVHG�LQ�WKH�FXUUHQW�VRFLHWDO�FOLPDWH�ZKLOH�VLPXOWDQHRXVO\�

UHTXLULQJ�DQG�VXSSRUWLQJ�DOO�IDFXOW\�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�UHTXLULQJ�VSHFLILF�LQVWUXFWLRQDO�

FRPSHWHQFLHV��

%HFDXVH�KLJKHU�OHDUQLQJ�HGXFDWRUV�DUH�DFWLYHO\�HQJDJHG�LQ�GLUHFW�DQG�RQOLQH�LQVWUXFWLRQDO�

GHVLJQ�XQGHUWDNLQJV��RIWHQWLPHV�ZLWKRXW�SURSHU�WUDLQLQJ��LW�LV�FUXFLDO�WKH\�KDYH�IRXQGDWLRQDO�

NQRZOHGJH�DERXW�LQVWUXFWLRQDO�VWUDWHJLHV�DQG�OHDUQLQJ�WKHRULHV��.KDOLO�	�(ONKLGHU���������

/HDUQLQJ�WKHRULHV�ERWK�GHVFULEH�DQG�DLG�RXU�FRPSUHKHQVLRQ�RI�KRZ�LQGLYLGXDOV�OHDUQ��3LFFLDQR��

�������,W�LV�LPSRUWDQW�IRU�RQOLQH�HGXFDWRUV�WR�IXOO\�XQGHUVWDQG�DQG�IDFLOLWDWH�WKHLU�DSSURDFKHV�WR�

WHDFKLQJ��DQG�KRZ�WR�EHVW�PRWLYDWH�WKHLU�OHDUQHUV��(GXFDWRUV�DQG�XQLYHUVLW\�OHYHO�RIILFLDOV�VWXG\�

EHKDYLRUDO��FRJQLWLYH��GHYHORSPHQWDO��DQG�HQYLURQPHQWDO�FRQWULEXWRUV�WR�LGHQWLI\�HIIHFWLYH�

LQVWUXFWLRQDO�GHVLJQV�DQG�SUDFWLFHV��EHKDYLRUV��EDUULHUV��DQG�SHUFHSWLRQV�WR�XQGHUVWDQG�LQIOXHQFHV�

�/LQNKDXHU���������/HDUQLQJ�WKHRULHV�SURYLGH�RSSRUWXQLWLHV�WR�GLVFRYHU�FRJQLWLYH��HQYLURQPHQWDO��

DQG�HPRWLRQDO�VWLPXOL��'HYLVDNWL�	�5DPD\DK���������

(GXFDWLRQ�WKHRULVWV�OLNH�3LDJHW�DQG�9\JRWVN\�VXJJHVWHG�WKDW�HGXFDWLRQ�RFFXUV�WKURXJK�WKH�

WUDQVPLVVLRQ�RI�QHZ�NQRZOHGJH��UHDO�ZRUOG�H[SHULHQFHV�DQG�HYHQWV��'HYLVDNWL�	�5DPD\DK��������

/LQNKDXHU���������0RUH�GLVWLQFWLYHO\��GHYHORSPHQWDO�SV\FKRORJLVW�+RZDUG�*DUGQHU�WKHRUL]HG�

WKDW�PXOWLSOH�LQWHOOLJHQFH�SUDFWLFHV�FRXOG�PDWXUH�RYHU�D�OLIHWLPH�WR�HQKDQFH�HGXFDWLRQDO�

H[SHULHQFHV��$UXOVHOYL��������:LOVRQ���������&UXFLDO�FRPSRQHQWV�DVVRFLDWHG�ZLWK�DGXOW�

HGXFDWLRQDO�SHUIRUPDQFH�IURP�ERWK�LQVWUXFWLRQDO�DQG�OHDUQLQJ�SHUVSHFWLYHV�WKURXJK�GLUHFW�RU�
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RQOLQH�LQVWUXFWLRQ�VKRXOG�EH�LQWHQWLRQDO��GHYHORSHG��DQG�FRQVWDQWO\�HYDOXDWHG��$UXOVHOYL��������

:LOVRQ���������

0RUH�WKDQ�WZR�GHFDGHV�DJR��*DJQH�HW�DO���������LQWURGXFHG�WKH�1LQH�(YHQWV�RI�

,QVWUXFWLRQ��*DJQH�HW�DO��UHFRJQL]HG�WKH�LPSRUWDQFH�RI�GHILQLQJ�SXUSRVHV�DQG�VFKHPHV�IRU�

LQVWUXFWLRQDO�GHVLJQ�UHVRXUFHV�ZKHQ�KH�FUHDWHG�WKH�WD[RQRP\�RI�WKH�HYHQWV�RI�LQVWUXFWLRQ��*DJQH�

HW�DO��GHYHORSHG�WKH�HYHQWV�RI�LQVWUXFWLRQ�IURP�%ORRP¶V�7D[RQRP\��ZKLFK�IRFXVHG�RQ�OHDUQLQJ�

WKHRULHV�DQG�FKDOOHQJHV�DVVRFLDWHG�ZLWK�SV\FKRORJLFDO�FRJQLWLRQ�DQG�GHYHORSPHQW�±�SURELQJ�ERWK�

%ORRP¶V�DQG�*DJQH¶V�WKHRUHWLFDO�IUDPHZRUNV�DLGV�LQ�XQGHUVWDQGLQJ�SHGDJRJLFDO�FKDUDFWHULVWLFV�

DVVRFLDWHG�ZLWK�OHDUQLQJ��DOWKRXJK�QRW�VSHFLILF�WR�RQOLQH��3LFFLDQR��������8OODK�HW�DO����������

%DVHG�RQ�WKH�ZRUN�RI�YDULRXV�HGXFDWLRQDO�UHVHDUFKHUV��WKHUH�DUH�D�KRVW�RI�WKHRULHV�SHUWDLQLQJ�WR�

KRZ�SHRSOH�OHDUQ��VSHFLILFDOO\�DGXOW�OHDUQLQJ��

.QRZOHV¶��������������WKHRU\�RI�DGXOW�OHDUQLQJ�PDNHV�ILYH�DQGUDJRJLFDO�DVVHUWLRQV�DERXW�

DGXOW�OHDUQHUV��<DUEURXJK���������7KH�ILYH�FRQGLWLRQV�.QRZOHV�LGHQWLILHG��UHJDUGLQJ�DGXOW�

OHDUQLQJ��DUH�WKDW�DGXOW�OHDUQHUV�DUH���D��VHOI�GLUHFWHG���E��WDVN�RULHQWHG���F��LQWHUHVWHG�LQ�OHDUQLQJ��

�G��SUREOHP�FHQWHUHG��DQG��H��PRWLYDWHG�OHDUQHUV��0RUULV���������6HOI�GLUHFWHG�OHDUQLQJ�PHDQV�

WKDW�WKH�OHDUQHU�JRHV�IURP�KDYLQJ�D�GHSHQGHQW�RXWORRN�RI�VHOI�WR�DQ�LQGHSHQGHQW�VHOI�LPDJH��7DVN�

RULHQWHG�LQFOXGHV�XVLQJ�WKH�FROOHFWLRQ�RI�DFTXLUHG�VNLOOVHW�IURP�UHDO�OLIH�H[SHULHQFHV�DQG�

LQFRUSRUDWLQJ�WKRVH�VNLOOV�LQWR�WKHLU�OHDUQLQJ�SURFHVVHV��,Q�RWKHU�ZRUGV��WKH�DGXOW�OHDUQHU�VHWV�

OHDUQLQJ�DFWLYLWLHV�LQWR�PRWLRQ��<DUEURXJK���������7KH�WKLUG�DVVHUWLRQ�LV�WKH�OHDUQHU�LV�LQWHUHVWHG�

DQG�ZLOOLQJ�WR�SDUWLFLSDWH�LQ�WKH�DFTXLVLWLRQ�RI�QHZ�NQRZOHGJH�DFWLYHO\��&R[��������0RUULV��

�������1H[W��DGXOW�OHDUQHUV�DUH�SUREOHP�FHQWHUHG��GHOLEHUDWHO\�WUDQVLWLRQLQJ�IURP�D�VXVSHQGHG�

OHDUQLQJ�IRFXV�WR�D�WRSLFDO�DSSOLFDWLRQ�RI�OHDUQHG�LQIRUPDWLRQ��<DUEURXJK���������/DVWO\��WKH�

PRWLYDWLRQ�WR�OHDUQ�LV�SURJUHVVLYHO\�PDWXULQJ��ZKLFK�LQWHUQDOO\�WUDQVIRUPV�WKHLU�NQRZOHGJH�
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DSSOLFDWLRQV�DQG�OHDUQLQJ�SURFHVVHV�FROOHFWLYHO\��&KDUXQJNDLWWLNXO�	�+HQVFKNH��������'HYLVDNWL�

	�5DPD\DK���������

$FFRUGLQJ�WR�&R[���������WKH�DGXOW�OHDUQLQJ�WKHRU\��$/7��LV�D�SUDFWLFDO�DQG�XVHIXO�PRGHO�

WKDW�DLGV�LQ�HQFRXUDJLQJ�OLIH�FKDQJHV�WKDW�DUH�HVVHQWLDO�LQ�DGGUHVVLQJ�WHDFKLQJ�DQG�OHDUQLQJ�

FKDOOHQJHV�WKDW�DGXOWV�HQFRXQWHU��$OVR��$/7�H[SODLQV�OHDUQLQJ�DQ[LHWLHV�DQG�DGGUHVVHV�

DSSUHKHQVLRQV�DVVRFLDWHG�ZLWK�OHDUQLQJ��.KDOLO�	�(ONKLGHU���������SURYLGLQJ�IRU�DQ�DVVRUWPHQW�RI�

DGDSWDWLRQV�IRU�DGXOW�H/HDUQLQJ�SURILFLHQFLHV�DQG�DSWLWXGH��&KDUXQJNDLWWLNXO�	�+HQVFKNH��������

&R[���������7KH�$/7�IXUWKHU�H[SODLQV�WKH�SV\FKRVRFLDO�DQG�GHYHORSPHQWDO�FRJQLWLYH�SURFHVVHV�

FUXFLDO�WR�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�HQYLURQPHQWV��<DUEURXJK���������

2QOLQH�7HDFKLQJ�&RPSHWHQFLHV�

$�FRPSHWHQF\�LV�D�VNLOO�RU�DELOLW\�WKDW�SHUPLWV�DQ�LQGLYLGXDO�WR�VXFFHVVIXOO\�LPSOHPHQW�RU�

H[HFXWH�D�WDVN�WR�DQ�H[SHFWHG�VWDQGDUG��0DUWLQ��%XGKUDQL��HW�DO����������7KRPDV�DQG�*UDKDP�

�������SRLQWHG�RXW�WKDW��WUDGLWLRQDOO\��KLJKHU�OHDUQLQJ�HQYLURQPHQWV�RQO\�RIIHUHG�FRQYHQWLRQDO�

RQVLWH�FRXUVHV�DQG��KDYH�VLQFH��KDG�WR�LQFRUSRUDWH�QRQ�WUDGLWLRQDO�GLGDFWLFV�LQWR�WKHLU�HGXFDWLRQDO�

UHSHUWRLUH��$OOHQ�	�6HDPDQ���������7KHUHIRUH��LQVWUXFWLRQDO�FRPSHWHQF\�VNLOOV�IRU�RQOLQH�

OHDUQLQJ�HQYLURQPHQWV�DUH�GLIIHUHQW�IURP�WKH�UHTXLUHG�FRPSHWHQF\�VNLOOV�LQ�D�WUDGLWLRQDO�OHDUQLQJ�

VHWWLQJ�FDXVLQJ�LQGHSHQGHQW�VXPPDWLYH�HYDOXDWLRQV�ZLWK�JUHDWO\�YDU\LQJ�UHVXOWV��7KRPDV�	�

*UDKDP���������)RU�H[DPSOH��D�QHZO\�DVVLJQHG�H�LQVWUXFWRU�ZLWK�OLPLWHG�SURIHVVLRQDO�

GHYHORSPHQW�LQ�RQOLQH�WHDFKLQJ�PD\�UHFHLYH�IDYRUDEOH�HYDOXDWLRQV�GXULQJ�KLV�KHU�WUDGLWLRQDO�

WHDFKLQJ�DVVHVVPHQWV��KRZHYHU��LQ�WKHLU�QRQ�WUDGLWLRQDO�WHDFKLQJ�FRXUVH�PXFK�ORZHU�PDUNV�PD\�

EH�H[KLELWHG��7KRPDV�	�*UDKDP���������$OEUDKLP��������SRVWXODWHG�WKDW�E\�HQKDQFLQJ�

LQVWUXFWLRQDO�FRPSHWHQFLHV�WKURXJK�SURIHVVLRQDO�GHYHORSPHQW�IRU�RQOLQH�WHDFKHUV��D�GXDO�EHQHILW�

PLJKW�UHVXOW��WKH�DFTXLVLWLRQ�RI�SUHSDUDWRU\�WHDFKLQJ�IRU�GLUHFW�LQVWUXFWLRQ�DQG�IXWXULVWLF�
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H/HDUQLQJ�LQVWUXFWLRQ�IRU�XSFRPLQJ�HGXFDWRUV��&RQVHTXHQWO\��0DUWLQ��%XGKUDQL��HW�DO���������

DFNQRZOHGJHG�WKH�IDFW�WKDW�WKH�LPPHGLDF\�IRU�DGGLWLRQDO�VWXGLHV�H[SORULQJ�WKH�W\SHV�DQG�SKDVHV�

RI�KLJKHU�OHYHO�RQOLQH�LQVWUXFWLRQDO�H[SHUWLVH�EDVHG�RQ�UHOLDEOH�SURFHGXUHV�LV�VWLOO�FRPSXOVRU\�DQG�

ODFNLQJ�DW�WKLV�WLPH���

+RZHYHU��WKHUH�DUH�DW�OHDVW�VL[�EDVLF�FRPSHWHQFLHV�UHTXLUHG�IRU�RQOLQH�WHDFKLQJ�LQ�

SRVWVHFRQGDU\�OHDUQLQJ�HQYLURQPHQWV�ZLWK�DGGLWLRQDO�DELOLWLHV�UHTXLUHG�GHSHQGLQJ�XSRQ�WKH�

LQVWUXFWLRQDO�UROH��7KHVH�FRPSHWHQFLHV�DUH���D��SHGDJRJLFDO�GLGDFWLF�VNLOOV���E��FRQWHQW�VNLOOV���F��

GHVLJQ�VNLOOV���G��WHFKQRORJLFDO�VNLOOV���H��RUJDQL]DWLRQ�VNLOOV��DQG��I��VRFLDO�VNLOOV��$OEUDKLP��

������0DUWLQ��%XGKUDQL��HW�DO����������$FFRUGLQJ�WR�$OEUDKLP���������EHFDXVH�WKH�LQVWUXFWLRQDO�

ODQGVFDSH�KDV�GUDVWLFDOO\�FKDQJHG�RYHU�WKH�SDVW�WZR�GHFDGHV��WKH�FRQFHSW�RI�OHDUQLQJ�KDV�

VXUSDVVHG�WKH�UHDOP�RI�WLPH��JHRJUDSKLF�ORFDWLRQ�DQG�SK\VLFDO�DWWHQGDQFH�ZDUUDQWLQJ�QHZ�

WHDFKLQJ�VNLOOV�DQG�FRPSHWHQFLHV��+RZHYHU��GXH�WR�WKH�FRQWLQXRXV�DQG�UDSLG�FKDQJHV�LQ�

LQIRUPDWLRQ��FRPPXQLFDWLRQ��DQG�WHFKQRORJ\��FRQVWDQW�DVVHVVPHQW�RI�SURIHVVLRQDO�GHYHORSPHQW�

DQG�LGHQWLILFDWLRQ�RI�HVVHQWLDO�LQVWUXFWLRQDO�FRPSHWHQFLHV�IRU�RQOLQH�HGXFDWRUV�DUH�NH\�WR�OHDUQLQJ�

WUDQVLWLRQLQJ��UHPDLQLQJ�DEUHDVW�RI�DQG�IRVWHULQJ�SDWKZD\V�WR�VXFFHVVIXO�LQVWUXFWLRQDO�SUDFWLFHV�

DQG�RXWFRPHV��0DUWLQ��%XGKUDQL��HW�DO����������

,Q�WKH�SDVW�GHFDGH�SUH�SDQGHPLF��H/HDUQLQJ�KDV�H[SDQGHG��DQG�QHDUO\�VL[�PLOOLRQ�OHDUQHUV�

DFWLYHO\�SDUWLFLSDWHG�LQ�DW�OHDVW�RQH�RQOLQH�KLJKHU�OHDUQLQJ�FRXUVH�UHVXOWLQJ�LQ�WKH�QHHG�IRU�PRUH�

IDFXOWLHV¶�PHPEHUV�WR�EH�WUDLQHG�LQ�H/HDUQLQJ�HUXGLWLRQ��0DUWLQ��:DQJ��HW�DO����������$FFRUGLQJ�

WR�$UDVDUDWQDP�6PLWK�DQG�1RUWKFRWH���������H/HDUQLQJ�FRPPXQLWLHV�UHTXLUH�H[FOXVLYH�

LQVWUXFWLRQDO�DQG�OHDUQLQJ�VWUDWHJLHV�DQG�HGXFDWRUV�LQ�KLJKHU�OHDUQLQJ�DUH�DWWHPSWLQJ�WR�YLUWXDOO\�

UH�FUHDWH�WUDGLWLRQDO�LQWHUSHUVRQDO�G\QDPLFV�RI�DQ�DFWXDO�FODVVURRP�HQYLURQPHQW��%HFDXVH�RI�WKH�

IRUFHG�LPPHGLDF\�RI�OHDUQLQJ�WUDQVLWLRQLQJ��XSGDWHG�LQVWUXFWLYH�JXLGHOLQHV�DQG�UXOHV�DUH�UHTXLUHG�
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WR�RULHQWDWH�DQG�GLUHFW�HGXFDWRUV�RQ�KRZ�WR�HIIHFWLYHO\�WUDQVLWLRQ�DQG�WUDQVIHU�HVVHQWLDO�WHDFKLQJ�

VNLOOV�IURP�WUDGLWLRQDO�VHWWLQJV�WR�WHDFKLQJ�LQ�RQOLQH�OHDUQLQJ�HQYLURQPHQWV��0DUWLQ��:DQJ��HW�DO���

�������+RZHYHU��SUH�SDQGHPLF��H[LVWLQJ�UHVHDUFK�DSSHDUHG�WR�LQGLFDWH�WKDW�VRPH�KLJKHU�

HGXFDWLRQDO�LQVWLWXWLRQV�IDLOHG�WR�GLIIHUHQWLDWH�WUDGLWLRQDO�DQG�QRQ�WUDGLWLRQDO�H�LQVWUXFWRUV�

DGHTXDWHO\�DQG�HPSOR\�VLPLODU�HYDOXDWLRQ�WRROV�EDVHG�RQ�SULRU�WHDFKLQJ�SUDFWLFHV��7KRPDV�	�

*UDKDP���������'XH�WR�WKH�LPPHGLDF\�RI�H/HDUQLQJ�WUDQVLWLRQLQJ�DQG�WKH�VKRUW�SUHSDUDWLRQ�

ZLQGRZ�DOORWWHG��LQVWUXFWLRQDO�GHOLYHU\�FKDOOHQJHV�FRQWLQXH�WR�HPHUJH�PDNLQJ�LPSOHPHQWDWLRQ�RI�

RQOLQH�DQG�EOHQGHG�OHDUQLQJ�PRGDOLWLHV�PRUH�SUREOHPDWLF�IRU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV��

VSHFLILFDOO\�&&V��5DVSRSRYLF�HW�DO�����������

(GXFDWLRQDO�DQG�LQVWLWXWLRQDO�FKDQJHV�DUH�XVXDOO\�PHW�ZLWK�UHVLVWDQFH�DQG�FKDOOHQJHV��WKH�

WKRXJKW�RI�VKLIWLQJ�SUDFWLFHV�DQG�UHTXLUHPHQWV�DUH�IDFWRUV�WKDW�PD\�FDXVH�LQVWUXFWLRQDO�DQG�

RSHUDWLRQDO�GLVFRPIRUW��IHDU�DQG�RSSRVLWLRQ�LQ�VRPH�LQVWUXFWRUV�DQG�OHDUQHUV��3HUFHSWLRQV�DERXW�

DFDGHPLF�VKLIWLQJ�LQ�KLJKHU�OHDUQLQJ�KDYH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV��5RGULJXH]�	�5LPD��

������6NHOFKHU�HW�DO����������,Q�D�PL[HG�PHWKRG�WHDFKLQJ�DQG�OHDUQLQJ�VWXG\�LQYHVWLJDWLQJ�IDFXOW\�

GLGDFWLFV�DQG�SHGDJRJLFDO�SHUFHSWLRQV�ZKHQ�DGRSWLQJ�KLJKHU�OHDUQLQJ�RQOLQH�HQYLURQPHQWV��D�

VXUYH\�ZDV�XVHG�WR�FROOHFW�GDWD�WR�PHDVXUH�SHUFHSWLYH�FKDUDFWHULVWLFV��5LFKDUGVRQ�HW�DO����������

7KH�UHVXOWV�IURP�WKH�VXUYH\�RI����SDUWLFLSDQWV�DQG�RQH�RQ�RQH�LQWHUYLHZV�RI����LQVWUXFWRUV�

UHYHDOHG�SHUFHLYHG�REVWDFOHV�DQG�VXFFHVVHV�ZKHQ�WUDQVLWLRQLQJ�WR�RQOLQH�DQG�K\EULG�FXUULFXOXPV�

LQ�FROOHJHV�DQG�XQLYHUVLWLHV��7KH�UHVHDUFK�LPSOLFDWLRQV�ZHUH�WKDW�SURIHVVLRQDO�VRFLDO�QHWZRUNLQJ��

WUDLQLQJ�DQG�GHYHORSPHQW�FODVVHV��DQG�WKH�FUHDWLRQ�RI�IDFXOW\�OHDUQLQJ�FRPPXQLWLHV�SHUPLWWHG�

GLUHFW�VKDUHG�YDOXDEOH�H[SHUW�LQQRYDWLRQV��LQVWUXFWLRQDO�DSWLWXGH�LPSURYHPHQW��DQG�WKH�LQFUHDVH�

RI�ERWK�TXDOLW\�DQG�TXDQWLW\�EHQHILWV�DVVRFLDWHG�ZLWK�WKH�WHDFKLQJ�DQG�OHDUQLQJ�RI�FRXUVHV�LQ�

RQOLQH�DQG�K\EULG�HQYLURQPHQWV��5LFKDUGVRQ�HW�DO����������
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3UH�SDQGHPLF��RQOLQH�HGXFDWLRQ�ZDV�H[SHULHQFLQJ�DQ�LQFUHDVHG�JURZWK�WUDQVLWLRQLQJ�

WUDMHFWRU\�LQ�WKH�GRXEOH�GLJLWV�LQ�VRPH�FROOHJHV�DQG�XQLYHUVLWLHV��'H�/RV�6DQWRV�	�=DQFD���������

$V�D�UHVXOW�RI�WKH�FXUUHQW�SDQGHPLF��RQOLQH�WUDQVLWLRQLQJ�GXH�WR�VRFLDO�GLVWDQFLQJ�ZDV�DQG�UHPDLQV�

D�QDWLRQDO�PDQGDWH�IRU�DOO�KLJKHU�OHDUQLQJ�VHFWRUV��ERWK�SULYDWH�DQG�SXEOLF��(GXFDWRUV�LQ�KLJKHU�

OHDUQLQJ�HQYLURQPHQWV�DUH�RQ�WKH�IURQWOLQH�RI�WKH�WUDQVLWLRQLQJ�SURFHVV��3HGUR�	�.XPDU���������

&RPPXQLW\�FROOHJHV�KDYH�WKH�UHSXWDWLRQ�RI�EHLQJ�IRUZDUG�WKLQNLQJ�RUJDQL]DWLRQV�DQG�GHGLFDWH�

PDQ\�UHVRXUFHV�WR�VFHQDULR�SODQQLQJ��KRZHYHU��EHFDXVH�RI�&29,'�����IDFXOW\�DQG�

DGPLQLVWUDWRUV�IRXQG�WKHPVHOYHV�XQSUHSDUHG�IRU�D�WRWDO�VKXWGRZQ�DQG�LPPHGLDWH�RQOLQH�

WUDQVLWLRQLQJ��-RKQVRQ���������

6XPPDU\�

,Q�VXPPDU\��WKH�OLWHUDWXUH�GHWDLOHG�KLJKHU�OHDUQLQJ�IDFXOW\¶V�SHUFHLYHG�FKDOOHQJHV�DQG�

GLYHUVH�LQVWLWXWLRQDO�SUDFWLFHV�WKDW�FROOHJHV�DQG�XQLYHUVLWLHV�HQFRXQWHUHG�ZKHQ�IRUFHG�WR�WUDQVLWLRQ�

IURP�GLUHFW�WR�RQOLQH�DQG�K\EULG�LQVWUXFWLRQ�GXH�WR�WKH�&29,'����SDQGHPLF��7KH�/06�

LPSOHPHQWDWLRQV�KDYH�SURYHQ�SUREOHPDWLF�LQ�PDQ\�LQVWDQFHV�ZLWK�SHUFHLYHG�DGYDQWDJHV�DQG�

GLVDGYDQWDJHV��9DULRXV�WUHDWPHQWV��SUDFWLFHV��DQG�DSSURDFKHV�DUH�EHLQJ�XVHG�LQ�WKH�/06�

LQWHJUDWLRQ�SURFHVVHV��+LJKHU�OHDUQLQJ�HGXFDWRUV�EHOLHYH�LQ�WKH�LPSRUWDQFH�RI�SURIHVVLRQDO�

GHYHORSPHQW�DQG�RQJRLQJ�WHFKQRORJLFDO�HYDOXDWLRQ�RI�KLJKHU�OHDUQLQJ�GLGDFWLFV�DQG�SHGDJRJ\��

DOO�DJUHH�WKDW�WKH�OHDUQLQJ�SURFHVV�PXVW�FRPELQH�FRJQLWLYH��HPRWLRQDO��DQG�HQYLURQPHQWDO�

LQIOXHQFHV�DQG�H[SHULHQFHV�IRU�DFTXLULQJ�WUDQVIRUPDWLRQDO�NQRZOHGJH��,QWHUQDWLRQDO�%XUHDX�RI�

(GXFDWLRQ��Q�G�����

&ROODERUDWLYH�OHDUQHU�FHQWHUHG�VXSSRUW�LQ�V\QFKURQRXV�DQG�DV\QFKURQRXV�H/HDUQLQJ�

HQYLURQPHQWV�LV�FULWLFDO�WR�VWXGHQW�FRQILGHQFH�DQG�RIWHQ�HFKRHV�WKH�HVVHQFH�RI�WKH�HGXFDWRU��%¡H��

�������&RQVWDQW�FRPPXQLFDWLRQ��JHQXLQH�HQFRXUDJHPHQW��DQG�DIILUPDWLRQ�DUH�LQJUHGLHQWV�IRU�
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ERWK�H�LQVWUXFWRUV¶�DQG�H�OHDUQHUV¶�VXFFHVVHV��=KDQJ�	�%D\OH\���������(�OHDUQHUV�FDQ�DFKLHYH�

PRUH�LI�&&V��LQVWUXFWRUV��DQG�RWKHUV�H[WHQG�VXSSRUW��FRQVWUXFWLYH�FULWLFLVP��DQG�SURYLGH�IHHGEDFN�

�:DQJ�HW�DO����������7KH�PRVW�VLJQLILFDQW�DQG�PRVW�DFWLYH�OHDUQLQJ�ERWK�RFFXU�ZKHQ�VWDNHKROGHUV�

DUH�SK\VLFDOO\��HPRWLRQDOO\��DQG�VRFLDOO\�VWLPXODWHG�DQG�VXSSRUWHG��7KH�UROH�RI�WKH�H�HGXFDWRU�LQ�

OHDUQLQJ�LV�PRUH�VLJQLILFDQW�WKDQ�MXVW�GLVVHPLQDWLQJ�NQRZOHGJH�DQG�LQIRUPDWLRQ��'XPIRUG�	�

0LOOHU���������,Q�DGGLWLRQ�WR�HTXLSSLQJ�OHDUQHUV�ZLWK�HQKDQFHG�DFDGHPLF�H[SHULHQFHV�UHOHYDQW�WR�

WKHLU�UHVSHFWLYH�DUHDV�RI�VSHFLDOL]DWLRQ��H�LQVWUXFWRUV�KDYH�WKH�UHVSRQVLELOLW\�RI�DVVLVWLQJ�DQG�

SUHSDULQJ�OHDUQHUV�IRU�UHDO�OLIH�FKDOOHQJHV�RI�EHFRPLQJ�UHVSRQVLEOH�DQG�SURGXFWLYH�PHPEHUV�RI�

VRFLHW\��:DQJ�HW�DO���������<LOGL]����������

'LYHUVH�WRROV�DQG�LQVWUXFWLRQDO�HQJDJHPHQW�DUH�HVVHQWLDO�FRPSRQHQWV�RI�WKH�GLUHFW�WR�

H/HDUQLQJ�WUDQVLWLRQLQJ�H[SHULHQFH��.QRZOHGJH�H[FKDQJHV�PXVW�EH�UHFLSURFDWHG�DQG�LPSDFWIXO��

(GXFDWLRQ�LV�DQ�RQJRLQJ�DQG�HYROYLQJ�SURFHVV�IRU�ERWK�H�OHDUQHUV�DQG�H�LQVWUXFWRUV��)DKDUD�	�

&DVWUR���������$OWKRXJK�PDQ\�VFKRODUV�DJUHH�H/HDUQLQJ�HQYLURQPHQWV�UHTXLUH�LQFRUSRUDWLQJ�

GLYHUVH�DQG�EOHQGHG�H�WRROV�DQG�WHFKQLTXHV�WR�FRPPXQLFDWH��LQVWUXFW��DQG�LPSDFW�H�OHDUQHUV�

HIIHFWLYHO\��IHZ�UHVHDUFK�VWXGLHV�IRFXV�RQ�ZKDW�KDSSHQV�LQ�KLJKHU�HGXFDWLRQDO�VHWWLQJV�GXULQJ�

IRUFHG�WUDQVLWLRQLQJ�EXW�UDWKHU�IRFXV�PRUH�RQ�WKH�FKDOOHQJHV�DVVRFLDWHG�ZLWK�LQFRUSRUDWLQJ�DQ�

/06��)XWFK�HW�DO���������3DJH���������

� �
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&KDSWHU����0HWKRGRORJ\�

,Q�WKH�ODVW����\HDUV��VRPH�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV��LQFOXGLQJ�FRPPXQLW\�FROOHJHV��

KDYH�LQYHVWHG�VLJQLILFDQW�HIIRUWV�LQWR�WKH�DGRSWLRQ�RI�OHDUQLQJ�VWUDWHJLHV�WKDW�HPSOR\�GLJLWDO�

WHFKQRORJ\�WR�LQFOXGH�RQOLQH�DQG�EOHQGHG�RIIHULQJV��%HQWD�HW�DO����������+RZHYHU��GLVSDULWLHV�

H[LVW��DQG�VRPH�LQVWLWXWLRQV�DQG�IDFXOW\�KDYH�EHHQ�VORZ�WR�HPEUDFH�DQG�LQWHJUDWH�H/HDUQLQJ�

WHFKQRORJLHV��3HUULQ�HW�DO����������:LWK�WKLV�WUDQVLWLRQ��FKRLFH�DQG�XVH�RI�D�OHDUQLQJ�PDQDJHPHQW�

V\VWHP��/06��KDYH�EHHQ�FRQWURYHUVLDO��DV�HGXFDWRUV�IRFXVHG�PRUH�RQ�FRQWHQW�WKDQ�PHWKRGV�RU�

WRROV�RI�LQVWUXFWLRQDO�GHOLYHU\��$OGRZDK�HW�DO���������DQG�QRWLQJ�WKH�WUDLQLQJ�UHTXLUHG�WR�XVH�DQ�

/06�DV�D�EDUULHU��)DFXOW\�FRQFHUQV�GXULQJ�WUDQVLWLRQV�WR�H/HDUQLQJ�DUH�ZHOO�GRFXPHQWHG��'XIILQ��

�������EXW�PRVW�VDPSOHV�DUH�IRFXVHG�RQ�IDFXOW\�ZKR�DUH�JLYHQ�WLPH��WUDLQLQJ��DQG�RIWHQ�D�FKRLFH�

WR�WUDQVLWLRQ�WKHLU�FRXUVH�IRU�RQOLQH�GHOLYHU\��$OGRZDK�HW�DO����������7KH�SUREOHP�DGGUHVVHG�LQ�

WKH�FXUUHQW�VWXG\�ZDV�SRVWVHFRQGDU\�IDFXOW\¶V�FRQWLQXHG�UHVLVWDQFH�WR�OHDUQLQJ�DQG�XVLQJ�DQ�/06�

DQG�RWKHU�H/HDUQLQJ�WHFKQRORJ\��6DUVD�	�(VFXGHUR��������8GRG�	�:DJQHU��������<RXQJ��������

WR�DFKLHYH�OHDUQLQJ�RXWFRPHV�LQ�FRQFHUW�ZLWK�WKH�RIWHQ�ELDVHG�VDPSOHV�LQ�UHVHDUFK�RQ�WKH�FKDQJH�

SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ��6DUVD�	�

(VFXGHUR���������

,Q�HDUO\�������WKH�8QLWHG�6WDWHV�ZDV�IRUFHG�WR�GHFODUH�D�QDWLRQDO�HPHUJHQF\�LQ�UHVSRQVH�

WR�WKH�QRYHO�FRURQDYLUXV��&29,'������WKLV�PDQGDWHG�FROOHJH�FORVXUHV�DQG�UHVXOWHG�LQ�D�UDSLG�

WUDQVLWLRQ�IURP�GHOLYHULQJ�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�LQVWUXFWLRQ�IRU�DOO�IDFXOW\��0F&DUWK\��

������ZLWK�OLWWOH�WR�QR�SODQQLQJ�DQG�UHJDUGOHVV�RI�WUDLQLQJ��WHFKQRORJ\�H[SHUWLVH��RSLQLRQV�DERXW�

H/HDUQLQJ��DQG�FRQWHQW�QHHGLQJ�WR�EH�WDXJKW��%DVLODLD�	�.YDYDG]H���������7KLV�XQLTXH�VHW�RI�

FLUFXPVWDQFHV�OHQW�LWVHOI�WR�D�GHHSHU�H[DPLQDWLRQ�RI�/HZLQ¶V��������SRVWXODWLRQ�RI�KRZ�WKH�

FKDQJH�SURFHVV�XQIROGV�ZKHQ�WKHUH�LV�D�IRUFHG�XQIUHH]LQJ�RI�DOO�SRVWVHFRQGDU\�IDFXOW\�DQG�D�
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KDVW\�WUDQVLWLRQ�WR�H/HDUQLQJ�LQVWUXFWLRQ�KDG�WR�EH�PDGH�DFURVV�DOO�IDFXOW\��PDQ\�ZKR�PD\�KDYH�

QHYHU�H[SORUHG�H/HDUQLQJ�DV�DQ�RSWLRQ��0F&DUWK\���������*LYHQ�WKH�SDQGHPLF�IRUFHG�D�UDSLG�

FKDQJH�SURFHVV�ZLWKRXW�VXIILFLHQW�SODQQLQJ��WUDLQLQJ��VWDIILQJ��RU�SUHSDUHGQHVV��0F&DUWK\���������

WKH�PDQGDWRU\�WUDQVLWLRQ�UDLVHG�TXHVWLRQV�DERXW�HGXFDWRUV¶�SHUFHSWLRQV�RI�FXUUHQW�LQVWUXFWLRQDO�

GHPDQGV�DQG�WKH�UROH�DQG�YDOXH�WKHLU�/06�SOD\HG�ZKHQ�H/HDUQLQJ�ZDV�WKH�RQO\�GHOLYHU\�RSWLRQ�

DYDLODEOH��%DVLODLD�	�.YDYDG]H���������0RUHRYHU��WKH�RSSRUWXQLW\�SUHVHQWHG�LWVHOI�WR�LQFOXGH�

PRUH�JHQHUDOL]DEOH�VDPSOHV�RI�IDFXOW\�H[SHULHQFLQJ�WKH�FKDQJH�SURFHVV�JLYHQ�WKDW�DOO�IDFXOW\�KDG�

WR�WUDQVLWLRQ��7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WR�H[SORUH�

H[SHULHQFHV�RI�FRPPXQLW\�FROOHJH�IDFXOW\��&&)��WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ�DQG�XVHV�RI�DQ�/06�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�GXULQJ�WKH�&29,'����

SDQGHPLF��7KUHH�UHVHDUFK�TXHVWLRQV�JXLGHG�WKLV�VWXG\��

7KH�ILUVW�UHVHDUFK�TXHVWLRQ�DVNV�KRZ�FRPPXQLW\�FROOHJH�IDFXOW\�UHSUHVHQW�WKHLU�OLYHG�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DW�1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH��7KH�

VHFRQG�TXHVWLRQ�LQTXLUHG�DERXW�ZKDW�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�GR�IDFXOW\�UHSRUW�LQ�WKHLU�OLYHG�

H[SHULHQFH�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�GXULQJ�WKH�&29,'����SDQGHPLF��$QG�WKH�WKLUG�UHVHDUFK�

TXHVWLRQ�DVNHG�KRZ�IDFXOW\�H[SHULHQFHV�GLIIHU�DPRQJ�WKRVH�ZLWK�YDU\LQJ�H[SHULHQFH�OHYHOV�SULRU�

WR�WKH�IRUFHG�XQIUHH]LQJ��

*DFKDJR�HW�DO���������DOUHDG\�HVWDEOLVKHG�WKH�DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�LQ�KLJKHU�

HGXFDWLRQ�LV�SUREOHPDWLF�IRU�VRPH�HGXFDWRUV�DQG�KDV�UHVXOWHG�LQ�VWDJQDWLRQ�RI�H/HDUQLQJ�

LQWHJUDWLRQ�DW�VRPH�SRVWVHFRQGDU\�LQVWLWXWLRQV��5HVHDUFK�SHUWDLQLQJ�WR�WKH�WUDQVLWLRQ�IURP�GLUHFW�

WR�H/HDUQLQJ�LQVWUXFWLRQ�LV�VRPHZKDW�SOHQWLIXO��3DOPHU��������3DSH�	�3URVVHU���������+RZHYHU��

SHUFHSWLRQV�RI�&&)�UHJDUGLQJ�WKH�WUDQVLWLRQ�SURFHVV�RI�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DUH�QRW�
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ZHOO�VWXGLHG��.KDPSDULD�	�3DQGH\���������$GGLWLRQDOO\��WKH�VSHFLILF�FRQWH[W�DQG�LPPHGLDWH�

QHHG�IRU�WKH�WUDQVLWLRQ�LQFOXGHG�D�IRUFHG�XQIUHH]LQJ�QRW�FRPPRQO\�RFFXUULQJ�LQ�KLJKHU�HGXFDWLRQ�

HQYLURQPHQWV��7KH�VFDUFLW\�RI�UHVHDUFK�LQ�WKLV�FRQWH[W�DQG�UHJDUGLQJ�&&)�LQVWUXFWLRQDO�SUDFWLFHV�

WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�ZDUUDQWHG�DQ�H[SORUDWLRQ�LQWR�KRZ�WKH\�

SHUFHLYH�WKHLU�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SURYLGHG�SULRU�WR�

IRUFHG�XQIUHH]LQJ�RI�GLUHFW�LQVWUXFWLRQ�DQG�DIWHU�WKH�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ��3RXU�3UHYLWL��

�������)XUWKHU��WKH�SHUFHSWLRQV�RI�IDFXOW\�UHJDUGLQJ�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�WR�WUDQVLWLRQ�WR�

H/HDUQLQJ�UHVXOWLQJ�IURP�WKH�&29,'����SDQGHPLF�ZDV�XQNQRZQ��FRQVLGHULQJ�LWV�UHFHQW�

ZLGHVSUHDG�RQVHW�DOWHULQJ�WUDGLWLRQDO�LQVWUXFWLRQDO�GHOLYHU\�QDWLRQZLGH��$GGLWLRQDOO\��VLQFH�

IDFXOW\�H[SHULHQFHV�ZLWK�H/HDUQLQJ�LQVWUXFWLRQ�GLIIHUHG�SULRU�WR�WKH�IRUFHG�XQIUHH]LQJ��WKHUH�ZDV�

D�QHHG�WR�H[SORUH�SHUFHSWLRQV�RI�&&)�ZKR�KDG�GLIIHULQJ�H[SHULHQFHV�ZLWK�H/HDUQLQJ�SULRU�WR�WKH�

IRUFHG�XQIUHH]LQJ��*DFKDJR�HW�DO���������UHFRPPHQGHG�IXUWKHU�UHVHDUFK�WR�DVFHUWDLQ�KRZ�WKHVH�

IDFXOW\�PHPEHUV�SHUFHLYH�WKH�LQWHJUDWLRQ�DQG�XVH�RI�DQ�/06�LQ�LQVWUXFWLRQDO�SUDFWLFHV��DQG�WKLV�

VWXG\�FRQWULEXWHG�WR�ILOOLQJ�WKH�SUHVHQW�JDS�LQ�OLWHUDWXUH��

7KLV�FKDSWHU�LQFOXGHV�WKH�UHVHDUFK�PHWKRGRORJ\�DQG�GHVLJQ��SRSXODWLRQ�DQG�VDPSOH��

PDWHULDOV��DQG�WKH�VWXG\�SURFHGXUHV��$GGLWLRQDOO\��WKLV�VHFWLRQ�SUHVHQWV�KRZ�WKH�GDWD�ZHUH�

FROOHFWHG�DQG�DQDO\]HG��$VVXPSWLRQV��OLPLWDWLRQV��DQG�GHOLPLWDWLRQV�DUH�WKHQ�SUHVHQWHG�IROORZHG�

E\�GLVFXVVLRQ�RI�HWKLFDO�DVVXUDQFHV��7KH�FKDSWHU�FRQFOXGHV�ZLWK�D�VXPPDU\���

5HVHDUFK�0HWKRGRORJ\�DQG�'HVLJQ�

$�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�GHVLJQ��<LQ��������ZDV�HPSOR\HG�WR�DFKLHYH�

WKH�SXUSRVH�RI�WKLV�VWXG\��$�FDVH�VWXG\�LV�DQ�LQ�GHSWK�DQDO\VLV�RI�D�VSHFLILF�FRQGLWLRQ�UDWKHU�WKDQ�

DQ�H[WHQVLYH�VWDWLVWLFDO�VXUYH\�DQG�ZDV�XVHG�WR�UHGXFH�D�EURDGHU�DUHD�RI�UHVHDUFK�LQWR�RQH�HDV\�

WRSLF�RI�H[SORUDWLRQ�RU�LQYHVWLJDWLRQ��<LQ���������6SHFLILFDOO\��WKLV�FDVH�VWXG\�IRFXVHG�RQ�D�
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FRPPXQLW\�FROOHJH�ORFDWHG�LQ�,QGLDQD�WKDW��SUH�SDQGHPLF��RIIHUHG�PRUH�WKDQ�������RQOLQH�

FRXUVHV�DQG�VRPH�EOHQGHG�OHDUQLQJ�RSWLRQV��1,&&������D���6LQFH�WKH�SDQGHPLF��DOO�FRXUVHV�

WUDQVLWLRQHG�WR�H/HDUQLQJ��0F&DUWK\���������7KH�TXDOLWDWLYH�PHWKRGRORJ\�ZDV�VHOHFWHG�EDVHG�RQ�

WKH�QHHG�IRU�IXUWKHU�LQYHVWLJDWLRQ�RI�WKH�SKHQRPHQRQ�DQG�WKH�SUREOHP��SXUSRVH��DQG�UHVHDUFK�

TXHVWLRQV��,Q�TXDOLWDWLYH�UHVHDUFK��WKH�IRFXV�LV�RQ�OHDUQLQJ�IURP�SDUWLFLSDQWV�E\�OLVWHQLQJ�WR�WKHLU�

H[SHULHQFHV�DQG�SHUFHSWLRQV�DQG�DFFHSWLQJ�WKHP�DV�H[SHUWV�ZLWK�GLUHFW�NQRZOHGJH�RI�RU�

H[SHULHQFH�ZLWK�D�SKHQRPHQRQ��$XHUEDFK�	�6LOYHUVWHLQ���������$FFRUGLQJ�WR�$XHUEDFK�DQG�

6LOYHUVWHLQ���������TXDOLWDWLYH�UHVHDUFK�LV�HVSHFLDOO\�VXLWHG�IRU�VWXG\LQJ�SHRSOH��GLYHUVLW\��DQG�

VRFLDO�SKHQRPHQRQ��HVSHFLDOO\�ZKHQ�WKHUH�DUH�QR�DVVXPSWLRQV�RU�H[SHFWDWLRQV�WKDW�D�XQLYHUVDO�

WUXWK�H[LVWV�ZLWKLQ�D�SRSXODWLRQ��JURXS��RU�DFURVV�LQGLYLGXDOV��&RQVLGHULQJ�WKH�SXUSRVH�RI�WKLV�

VWXG\�ZDV�WR�H[SORUH�WKH�SHUFHSWLRQV�RI�SDUWLFLSDQWV�ZLWK�NQRZOHGJH�RI�DQG�H[SHULHQFH�ZLWK�WKH�

WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DPLGVW�WKH�SDQGHPLF��LQ�GHSWK��ULFK�GDWD�IURP�WKH�

OLYHG�H[SHULHQFHV�RI�SDUWLFLSDQWV�ZDV�XVHG�WR�GHVFULEH�WKLV�SKHQRPHQRQ�ZLWK�DQ�XQGHUVWDQGLQJ�

WKDW�QR�VLQJXODU�WUXWK�H[LVWHG��7KH�DEVHQFH�RI�SUHFRQFHSWLRQV��DVVXPSWLRQV��RU�GHVLUH�WR�DVFHUWDLQ�

D�VLQJOH�WUXWK�IRU�WKLV�VWXG\��WKHUHIRUH��DOLJQHG�ZLWK�WKH�TXDOLWDWLYH�PHWKRGRORJ\�IRU�FRQGXFWLQJ�

UHVHDUFK��0RUHRYHU��D�TXDOLWDWLYH�PHWKRGRORJ\�ZDV�VHOHFWHG�EHFDXVH�LW�ZDV�FRQVLGHUHG�PRVW�

DSSURSULDWH�IRU�H[SORULQJ�SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�LQGLYLGXDOV��$XHUEDFK�	�6LOYHUVWHLQ��

������<LQ����������

)XUWKHU��WKH�UHVHDUFK�TXHVWLRQV�SRVHG�LQFOXGHG�D�IRFXV�RQ�KRZ�TXHVWLRQV�WKDW�<LQ��������

FRQWHQGHG�ZHUH�EHVW�DQVZHUHG�WKURXJK�TXDOLWDWLYH�FDVH�VWXGLHV��,Q�H[DPLQLQJ�D�SKHQRPHQRQ�WKDW�

FDQQRW�EH�PDQLSXODWHG�DQG�IURP�D�PLQGVHW�DEVHQW�RI�SUHFRQFHSWLRQV�RU�DQ�H[SHFWHG�VLQJXODU�

WUXWK��WKH�TXDOLWDWLYH�PHWKRGRORJ\�HQVXUHG�SDUWLFLSDQW�SHUFHSWLRQV�DQG�H[SHULHQFHV�ZHUH�KHDUG�

DQG�UHSRUWHG�LQ�WKH�ILQGLQJV��6WDNH��������<LQ���������<LQ��������DUJXHG�RQO\�TXDOLWDWLYH�
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PHWKRGRORJ\�FDQ�JDWKHU�D�ULFKQHVV�RI�SDUWLFLSDQW�SHUFHSWLRQV�DQG�H[SHULHQFHV�LQ�VXFK�D�ZD\�WKDW�

IXOO\�SUHVHQWV�SDUWLFLSDQW�DFFRXQWV�E\�JLYLQJ�WKHP�D�YRLFH��)XUWKHU��WR�IXOO\�H[SORUH�WKH�

SKHQRPHQRQ��WKH�ILQGLQJV�RI�WKH�VWXG\�ZHUH�UHYHDOHG�XVLQJ�WKH�ZRUGV�RI�SDUWLFLSDQWV�LQ�D�

PHDQLQJIXO��FOHDU�PDQQHU�FRQVLVWHQW�ZLWK�WKH�QDWXUH�DQG�UHSRUWLQJ�H[SHFWDWLRQV�IRU�TXDOLWDWLYH�

UHVHDUFK��$XHUEDFK�	�6LOYHUVWHLQ��������<LQ���������$GGUHVVLQJ�WKH�SUREOHP�RI�WKLV�VWXG\�

UHVXOWHG�IURP�D�WUXH�XQGHUVWDQGLQJ�RI�WKH�WUDQVLWLRQ�SURFHVV�WKDW�FRXOG�QRW�EH�REWDLQHG�ZLWKRXW�

DVNLQJ�H[SORUDWRU\��RSHQ�HQGHG�TXHVWLRQV�WKDW�FDSWXUHG�WKH�SKHQRPHQRQ��7KH�TXDOLWDWLYH�

PHWKRGRORJ\�ZDV�WKH�RQO\�PHWKRGRORJ\�FDSDEOH�RI�JDWKHULQJ�ULFK��GHVFULSWLYH�GDWD�IURP�

SDUWLFLSDQWV�FRXOG�LQIRUP�RQ�DQG�GHVFULEH�WKH�SKHQRPHQRQ��6WDNH��������<LQ���������WKLV�LV�

DFFRPSOLVKHG�E\�DVNLQJ�RSHQ�HQGHG�TXHVWLRQV��$GOHU�	�$GOHU��������DV�FLWHG�LQ�%DNHU�	�

(GZDUGV��������DQG�HQJDJLQJ�ZLWK�SDUWLFLSDQWV��&UDEWUHH�	�0LOOHU��������DV�FLWHG�LQ�%D[WHU�	�

-DFN��������'L&LFFR�%ORRP�	�&UDEWUHH��������IRU�WKH�SXUSRVH�RI�GHVFULELQJ�D�FRPPRQ�

SKHQRPHQRQ��<LQ���������7KHUHIRUH��WKH�TXDOLWDWLYH�PHWKRGRORJ\�ZDV�EHVW�VXLWHG�IRU�DGGUHVVLQJ�

WKH�SUREOHP�DQG�WKRURXJKO\�H[SORULQJ�WKH�SKHQRPHQRQ��

&DVH�VWXGLHV�DUH�GHILQHG�DV�DQ�³µLQWHQVLYH�VWXG\�RI�D�VLQJOH�XQLW�IRU�WKH�SXUSRVH�RI�

XQGHUVWDQGLQJ�D�ODUJHU�FODVV�RI��VLPLODU��XQLWV�«�REVHUYHG�DW�D�VLQJOH�SRLQW�LQ�WLPH�RU�RYHU�VRPH�

GHOLPLWHG�SHULRG�RI�WLPH¶´��%DVNDUGD��������S������$FFRUGLQJ�WR�<LQ���������D�FDVH�LV�D�³FRQFUHWH�

HQWLW\´��S������WKDW�PD\�EH�D�JURXS��SHUVRQ��RUJDQL]DWLRQ��SURJUDP��RU�SUDFWLFH�ERXQGHG�E\�

FRQGLWLRQV�WKDW�GLVWLQJXLVK�WKH�FRQGLWLRQV�RI�WKH�FDVH�IURP�FRQGLWLRQV�RXWVLGH�RI�WKH�FDVH�

LQFOXGLQJ�JHRJUDSKLF�ORFDWLRQV��RUJDQL]DWLRQV��RU�RWKHU�IHDWXUHV��)XUWKHU��D�VLQJOH�FDVH�LV�FKRVHQ�

ZKHQ�WKH�SKHQRPHQRQ�LV�FRPPRQ�RU�XQXVXDO��FULWLFDO��RU�UHYHODWRU\��<LQ���������ZKLFK�MXVWLILHG�

WKH�GHFLVLRQ�IRU�D�VLQJOH�FDVH�VWXG\�GHVLJQ���
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7KH�FDVH�IRU�WKLV�VWXG\�ZDV�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�

�SKHQRPHQRQ��DV�SHUFHLYHG�E\�&&)�ZRUNLQJ�IXOO�WLPH�DW�D�FRPPXQLW\�FROOHJH�ORFDWHG�LQ�

QRUWKHUQ�,QGLDQD��7KH�XQLW�RI�DQDO\VLV�ZDV�WKH�FKDQJH�SURFHVV��WKH�HYROXWLRQ�RI�IDFXOW\�IURP�

GLUHFW�WR�H/HDUQLQJ�DW�D�VHOHFW�&&��ZKLFK�HVWDEOLVKHG�D�VLQJOH�FDVH�DV�RSSRVHG�WR�PXOWLSOH�FDVHV�

VLQFH�WKH�FDVH�IRU�WKLV�VWXG\�ZDV�LVRODWHG�WR�D�VLQJXODU�SKHQRPHQRQ��L�H���WKH�WUDQVLWLRQ�SURFHVV��

GLVWLQFW�IURP�RWKHU�FDVHV�EDVHG�RQ�KRZ�LW�ZDV�ERXQGHG��7KH�FDVH�ZDV�ERXQGHG�E\�WKH�

JHRJUDSKLFDO�ORFDWLRQ�RI�QRUWKHUQ�,QGLDQD��WKH�RUJDQL]DWLRQ�RI�1RUWKHUQ�,QGLDQD�&RPPXQLW\�

&ROOHJH��1,&&���DQG�WLPH��EHLQJ�&&)�ZLWK�IXOO�WLPH�HPSOR\PHQW�GXULQJ�WKH�����������

DFDGHPLF�\HDU��7KH�XQLW�RI�REVHUYDWLRQ�ZDV�WKH�LQGLYLGXDO�&&)�SDUWLFLSDQWV�WKDW�KDG�H[SHULHQFHG�

WKH�SKHQRPHQRQ�DW�WKLV�VHOHFW�&&�DQG�ZKR�KDG�YDULHG�SULRU�H[SHULHQFH�DQG�NQRZOHGJH�ZLWK�

H/HDUQLQJ�DQG�WKH�FDPSXV�/06��DV�ZHOO�DV�VHFRQGDU\�GDWD�SURYLGHG�WR�RU�H[FKDQJHG�EHWZHHQ�

&&)��&RQVLGHULQJ�WKLV�VWXG\�ZDV�ERXQGHG��LW�FUHDWHG�D�KROLVWLF�VLQJXODU�FDVH��DQG��DV�VXFK��WKH�

VLQJOH�FDVH�VWXG\�GHVLJQ�ZDV�GHWHUPLQHG�PRVW�DSSURSULDWH�DV�RSSRVHG�WR�D�PXOWLSOH�FDVH�VWXG\�

GHVLJQ��)XUWKHU��WKH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHVFULEH�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�

LQVWUXFWLRQ�EHIRUH�DQG�GXULQJ�D�SDQGHPLF��ZKLFK�ZDV�FXUUHQWO\�EHLQJ�H[SHULHQFHG�E\�HGXFDWRUV�

WKURXJKRXW�WKH�8QLWHG�6WDWHV�EHFDXVH�RI�WKH�RQJRLQJ�&29,'����SDQGHPLF��0F&DUWK\���������

WKXV��WKH�SKHQRPHQRQ�LV�FRQVLGHUHG�FRPPRQ��6LQFH�<LQ��������FRQWHQGHG�FDVH�VWXG\�UHVHDUFK�WR�

EH�DSSURSULDWH�IRU�VWXG\LQJ�D�FRPPRQ�SKHQRPHQRQ��WKH�FDVH�VWXG\�GHVLJQ�ZDV�IXUWKHU�GHHPHG�

QHFHVVDU\�IRU�H[SORULQJ�WKLV�SKHQRPHQRQ��

<LQ��������GHILQHG�D�GHVFULSWLYH�FDVH�VWXG\�DV��³$�FDVH�VWXG\�ZKRVH�SXUSRVH�LV�WR�

GHVFULEH�D�SKHQRPHQRQ�>WKH�µFDVH¶@�LQ�LWV�UHDO�ZRUOG�FRQWH[W´��SS������������,Q�FRQWUDVW��DQ�

H[SODQDWRU\�FDVH�VWXG\�LV�XVHG�³WR�H[SODLQ�KRZ�RU�ZK\�VRPH�FRQGLWLRQ�FDPH�WR�EH�>H�J���KRZ��RU�

ZK\�VRPH�VHTXHQFH�RI�HYHQWV�RFFXUUHG�RU�GLG�QRW�RFFXU@´��<LQ��������S��������7KH�SXUSRVH�RI�
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WKLV�VWXG\�ZDV�WR�XQGHUVWDQG�WKH�SKHQRPHQRQ�LQ�WKH�UHDO�ZRUOG�FRQWH[W�RI�WKH�FKRVHQ�FRPPXQLW\�

FROOHJH��7KH�UHVHDUFKHU�FRXOG�QRW�PDQLSXODWH�WKH�SKHQRPHQRQ��ZKLFK�ZDV�D�FRQVLVWHQW�DVSHFW�RI�

UHVHDUFK�VSHFLILF�WR�FRQGXFWLQJ�GHVFULSWLYH�FDVH�VWXGLHV��<LQ���������7KHUHIRUH��GHVSLWH�WKH�

VLPLODULWLHV�EHWZHHQ�H[SODQDWRU\�DQG�GHVFULSWLYH�FDVH�VWXGLHV��WKH�GHVFULSWLYH�FDVH�VWXG\�ZDV�EHVW�

DOLJQHG�DQG�PRVW�DSSURSULDWH�IRU�DVFHUWDLQLQJ�WKH�OLYHG�H[SHULHQFHV�RI�&&)�UHJDUGLQJ�WKH�

SKHQRPHQRQ���

&RQVLGHULQJ�WKH�SKHQRPHQRQ�RI�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�FRXOG�

QRW�EH�UHSOLFDWHG�RU�PDQLSXODWHG��WKH�SKHQRPHQRQ�ZDV�EHVW�H[SORUHG�WKURXJK�D�TXDOLWDWLYH�VWXG\��

EDVHG�RQ�<LQ¶V��������UDWLRQDOH�IRU�FRQGXFWLQJ�TXDOLWDWLYH�VWXGLHV��<LQ��������FRQWHQGHG�WKDW�

FDVH�VWXG\�UHVHDUFK�LV�MXVWLILHG�E\�WKH�UHVHDUFK�TXHVWLRQV��LQYHVWLJDWRU¶V�FRQWURO�RYHU�WKH�HYHQWV�RU�

SKHQRPHQRQ��DQG�WKH�SXUSRVH�RI�H[SORULQJ�D�FRQWHPSRUDU\�UDWKHU�WKDQ�KLVWRULFDO�SKHQRPHQRQ��

)XUWKHU��DFFRUGLQJ�WR�<LQ���������FDVH�VWXG\�UHVHDUFK�LV�EHVW�IRU�DQVZHULQJ�KRZ�DQG�RU�ZK\�

TXHVWLRQV��7R�DQVZHU�WKH�UHVHDUFK�TXHVWLRQV��WKUHH�GDWD�VRXUFHV�ZHUH�XVHG�DV�<LQ��������DVVHUWHG�

WKDW�FDVH�VWXGLHV�DUH�FRPSULVHG�RI�PRUH�YDULDEOHV�WKDQ�GDWD�SRLQWV�DQG��WKHUHIRUH��UHTXLUH�PXOWLSOH�

GDWD�VRXUFHV�IRU�ZKLFK�GDWD�PXVW�FRQYHUJH�WKURXJK�WULDQJXODWLRQ��6LQFH�KRZ�TXHVWLRQV�DUH�EHVW�

DQVZHUHG�WKURXJK�TXDOLWDWLYH�VWXGLHV�WKDW�LQFRUSRUDWH�VSHFLILF�GDWD�VRXUFHV��LQFOXGLQJ�LQGLYLGXDO�

LQWHUYLHZV��REVHUYDWLRQV��VHFRQGDU\�GDWD��DQG�VXUYH\V��<LQ���������WKUHH�RI�WKHVH�GDWD�VRXUFHV�

ZHUH�XVHG�LQFOXGLQJ�VHPL�VWUXFWXUHG�LQ�GHSWK�LQGLYLGXDO�LQWHUYLHZV��VXUYH\V��DQG�VHFRQGDU\�GDWD��

7KH�WKUHH�GDWD�VRXUFHV�DOORZHG�IRU�PHWKRGRORJLFDO�WULDQJXODWLRQ��ZKLFK�ZDV�WULDQJXODWLRQ�DFURVV�

PXOWLSOH�VRXUFHV�RI�GDWD��*XLRQ�HW�DO����������DQG�GDWD�WULDQJXODWLRQ��LQYROYLQJ�DQDO\VLV�DQG�

FRQYHUJHQFH�RI�GLIIHUHQW�VRXUFHV��SDUWLFLSDQWV��RI�LQIRUPDWLRQ��/LQFROQ�	�*XED���������

6LQFH�WKH�IRFXV�RI�TXDQWLWDWLYH�UHVHDUFK�GHVLJQV�LV�WR�DJJUHJDWH�ILQGLQJV��SUHVHQW�VLQJXODU�

WUXWKV��DQG�DQVZHU�FORVHG�HQGHG�TXHVWLRQV��3DWWRQ���������WKLV�PHWKRGRORJ\�ZDV�GLVPLVVHG�DV�D�
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SRVVLELOLW\�WR�DFKLHYH�WKH�SXUSRVH�DQG�JRDOV�RI�WKH�VWXG\��$FFRUGLQJ�WR�$XHUEDFK�DQG�6LOYHUVWHLQ�

��������³)RU�WKH�WUDGLWLRQDO�TXDQWLWDWLYH�UHVHDUFKHU��KXPDQ�SKHQRPHQD�DUH�VWXGLHG�VFLHQWLILFDOO\�

E\�FRQYHUWLQJ�WKHP�LQWR�QXPHULFDOO\�PHDVXUDEOH�LQGHSHQGHQW�DQG�GHSHQGHQW�YDULDEOHV´��S�������

+RZHYHU��ZKHQ�H[SORULQJ�VXEMHFWLYH�PDWHULDO��VXFK�DV�DQ�LQGLYLGXDO¶V�SHUFHSWLRQV�RU�

H[SHULHQFHV��TXDQWLWDWLYH�UHVHDUFK�DQG�LQVWUXPHQWV�UHVWULFW�RSSRUWXQLWLHV�IRU�SDUWLFLSDQWV�WR�VKDUH�

WKHLU�H[SHULHQFHV��$XHUEDFK�	�6LOYHUVWHLQ���������7KXV��WKH�TXDQWLWDWLYH�PHWKRGRORJ\�LV�

GHVLJQHG�WR�HVWDEOLVK�PHDVXUHPHQWV��UHSRUW�RQ�VWDWLVWLFDO�ILQGLQJV��DQG�DQVZHU�FORVHG�HQGHG�

TXHVWLRQV��<LQ���������ZKLFK�KLQGHUV�WKH�DELOLW\�WR�DVFHUWDLQ�VXEMHFWLYH�LQIRUPDWLRQ��OLNH�KHOG�

SHUFHSWLRQV�DQG�H[SHULHQFHV��$XHUEDFK�	�6LOYHUVWHLQ���������$V�VXFK��WKH�TXDQWLWDWLYH�

PHWKRGRORJ\�ZDV�PLVDOLJQHG�ZLWK�WKH�LQWHQW�RI�WKLV�VWXG\��SXUSRVH��UHVHDUFK�TXHVWLRQV��DQG�

SKHQRPHQRQ�RI�LQWHUHVW��

7R�IXOO\�H[SORUH�WKH�SKHQRPHQRQ�DQG�DQVZHU�WKH�SRVHG�UHVHDUFK�TXHVWLRQV��OLYHG�

H[SHULHQFHV�RI�SXUSRVHIXOO\�VHOHFWHG�SDUWLFLSDQWV�DUH�UHTXLUHG�WR�JDWKHU�VXIILFLHQW�GDWD�WKDW�FDQ�

UHSRUW�RQ�WKH�SKHQRPHQRQ��6LQFH�ULFK��GHVFULSWLYH�GDWD�LV�HVVHQWLDO�WR�SUHVHQWLQJ�SDUWLFLSDQW�

SHUFHSWLRQV��6WDNH��������RI�D�SKHQRPHQRQ�WKDW�FDQQRW�EH�PDQLSXODWHG�E\�WKH�UHVHDUFKHU��<LQ��

�������WKH�TXDOLWDWLYH�PHWKRGRORJ\�ZDV�VHOHFWHG��<LQ��������FRQWHQGHG�D�GHVFULSWLYH�FDVH�VWXG\�

LV�DSSURSULDWH�ZKHQ�WKH�³SXUSRVH�LV�WR�GHVFULEH�D�SKHQRPHQRQ�>WKH�µFDVH¶@�LQ�LWV�UHDO�ZRUOG�

FRQWH[W´��SS������������$V�VXFK��,�FRQGXFWHG�D�GHVFULSWLYH�VLQJOH�FDVH�VWXG\��

3RSXODWLRQ�DQG�6DPSOH�

7KH�FDVH�H[SORUHG�LQ�WKLV�VWXG\�ZDV�WKH�WUDQVLWLRQ�SURFHVV�DV�H[SHULHQFHG�DQG�SHUFHLYHG�

E\�&&)�HPSOR\HG�IXOO�WLPH�DW�D�VHOHFW�FRPPXQLW\�FROOHJH�ORFDWHG�LQ�,QGLDQD�GXULQJ�WKH������

�����VFKRRO�\HDU��7KHUHIRUH��WKLV�FDVH�ZDV�ERXQGHG�E\�JHRJUDSKLF�ORFDWLRQ��WLPH��DQG�

RUJDQL]DWLRQ��ZKLFK�ERXQG�WKH�FDVH�WR�D�VLQJXODU�XQLW�PDNLQJ�LW�KROLVWLF�ZLWK�QR�RWKHU�LGHQWLILHG�
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XQLWV��7KH�FDVH�ZDV�VLQJXODU��DV�LW�ZDV�FRPSULVHG�RI�LQGLYLGXDOV�LQ�D�VSHFLILF�VLWXDWLRQ�

H[SHULHQFLQJ�D�FRPPRQ�SKHQRPHQRQ��<LQ���������3XUSRVLYH�VDPSOLQJ�ZDV�HPSOR\HG�WR�VHOHFW�

SDUWLFLSDQWV�ZLWK�DW�OHDVW�RQH�\HDU�RI�IXOO�WLPH�H[SHULHQFH�DV�D�&&)��DQG�ZLWK�DW�OHDVW�RQH�\HDU�RI�

IXOO�WLPH�WHDFKLQJ�DW�WKH�VHOHFWHG�FRPPXQLW\�FROOHJH�VLWH��%DVHG�RQ�WKH�GHPRJUDSKLFV�ZLWKLQ�WKH�

VHOHFWHG�VLWH��LW�ZDV�H[SHFWHG�WKDW�WKH�VDPSOH�ZRXOG�EH�FRPSULVHG�RI�HWKQLFDOO\�GLYHUVH�

SDUWLFLSDQWV��+RZHYHU��HOLJLELOLW\�ZDV�GHWHUPLQHG�PRUH�RQ�SDUWLFLSDQWV¶�DELOLW\�WR�UHSRUW�RQ�WKH�

SKHQRPHQRQ�ZKLOH�DVFHUWDLQLQJ�SHUFHSWLRQV�UHSUHVHQWDWLYH�RI�WKH�WDUJHWHG�SRSXODWLRQ�ZLWK�

YDU\LQJ�GHJUHHV�RI�H[SHULHQFHV��,W�ZDV�H[SHFWHG�WKDW�WKH�DYHUDJH�DJH�RI�SDUWLFLSDQWV�ZRXOG�EH�����

EDVHG�RQ�\HDUV�RI�H[SHULHQFH�DQG�OHYHO�RI�HGXFDWLRQ��$FFRUGLQJ�WR�1,&&¶V�PRVW�UHFHQW�SXEOLVKHG�

FRPPRQ�GHPRJUDSKLF�GDWD��WKHUH�DUH�����GLYHUVH�IHPDOH�IDFXOW\�PHPEHUV�DQG�����DUH�PDOH��2I�

WKH�����WRWDO�HPSOR\HG�IDFXOW\������DUH�IHPDOH�DVVRFLDWH�SURIHVVRUV��QR�RWKHU�GHPRJUDSKLF�

LQIRUPDWLRQ�ZDV�SURYLGHG��

7R�DGGUHVV�WKH�SXUSRVH�RI�WKLV�VWXG\��H[SORULQJ�WKH�OLYHG�H[SHULHQFHV�RI�SDUWLFLSDQWV�ZKR�

ZHUH�FXUUHQWO\�HQJDJHG�LQ�WKH�SKHQRPHQRQ�ZDV�QHFHVVDU\��7KXV��SXUSRVLYH�VDPSOLQJ�HQVXUHG�

WKDW�WKH�SDUWLFLSDQWV�ZHUH�NQRZOHGJHDEOH�RI�DQG�KDG�H[SHULHQFHV�ZLWK�WKH�SKHQRPHQRQ��

3XUSRVLYH�VDPSOLQJ�LV�UHFRPPHQGHG�IRU�FRQGXFWLQJ�TXDOLWDWLYH�FDVH�VWXGLHV�DV�SXUSRVHIXOO\�

VHOHFWHG�SDUWLFLSDQWV�DUH�HVVHQWLDO�IRU�JDWKHULQJ�ULFK��GHVFULSWLYH�GDWD�RI�WKH�SKHQRPHQRQ��6WDNH��

�������7KHUHIRUH��SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�ZDV�OLPLWHG�WR�����������IXOO�WLPH�&&)�DW�D�VHOHFW�

FRPPXQLW\�FROOHJH�LQ�QRUWKHUQ�,QGLDQD�ZKR�KDG�WKH�H[SHULHQFH�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ�GXULQJ�WKH�&29,'����SDQGHPLF��3XUSRVLYH�VDPSOLQJ�LV�HVVHQWLDO�LQ�

TXDOLWDWLYH�FDVH�VWXGLHV��$FFRUGLQJ�WR�$GOHU�DQG�$GOHU���������³4XDOLWDWLYH�UHVHDUFKHUV�JHQHUDOO\�

VWXG\�PDQ\�IHZHU�SHRSOH��EXW�GHOYH�PRUH�GHHSO\�LQWR�WKRVH�LQGLYLGXDOV��VHWWLQJV��VXEFXOWXUHV��DQG�

VFHQHV��KRSLQJ�WR�JHQHUDWH�D�VXEMHFWLYH�XQGHUVWDQGLQJ�RI�KRZ�DQG�ZK\�SHRSOH�SHUFHLYH��UHIOHFW��
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UROH�WDNH��LQWHUSUHW��DQG�LQWHUDFW´��DV�FLWHG�LQ�%DNHU�	�(GZDUGV��������S������7R�GHOYH�LQWR�WKH�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�LQGLYLGXDOV�RU�JHQHUDWH�DQ�XQGHUVWDQGLQJ�RI�D�SKHQRPHQRQ��

SXUSRVLYH�VDPSOLQJ�LV�QHFHVVDU\�WR�VHOHFW�WKH�EHVW�LQGLYLGXDOV��SODFHV��RU�RFFDVLRQV�WR�³EHVW�KHOS�

XV�XQGHUVWDQG�WKH�FDVH��ZKHWKHU�W\SLFDO�RU�QRW´��6WDNH��������S�������)XUWKHU��6WDNH��������

FRQWHQGHG�WKDW�WKH�EHVW�SDUWLFLSDQWV�DUH�W\SLFDOO\�QRW�WKH�VDPH�LQGLYLGXDOV�SUHVHQW�DW�WKH�VDPH�

WLPH�DV�D�UHVHDUFKHU��KHQFH�WKH�QHFHVVLW\�WR�LGHQWLI\�WKRVH�ZKR�FDQ�EHVW�FRQWULEXWH�WR�

XQGHUVWDQGLQJ�WKH�FDVH��%RHLMH��������H[SODLQHG�WKH�XQLWV��RU�SDUWLFLSDQWV��PXVW�EH�FDUHIXOO\�

FKRVHQ�EDVHG�RQ�WKHLU�DELOLW\�WR�DQVZHU�WKH�SRVHG�UHVHDUFK�TXHVWLRQV�HIILFLHQWO\�DQG�HIIHFWLYHO\�LQ�

D�ZD\�WKDW�ZRXOG�DOORZ�IRU�FRPSDULVRQ�EHWZHHQ�QHZ�GDWD�ZLWK�ROG��ZKLFK�DOLJQV�ZLWK�6WDNH¶V�

�������SRVLWLRQ�RQ�SXUSRVLYH�VDPSOLQJ��7KLV�SURFHVV�RI�FRPSDULVRQ�PD\�EH�UHSHDWHG�DQG�ZRXOG�

HQG�ZKHQ�GDWD�VDWXUDWLRQ�LV�PHW��ZKLFK�LV�ZKHQ�QR�QHZ�LQIRUPDWLRQ�LV�LGHQWLILHG��DQG�FDVHV�PD\�

EH�FDWHJRUL]HG�LQWR�H[LVWLQJ�JURXSV�LQ�UHODWLRQ�WR�WKH�H[SDQGLQJ�WKHRU\��%RHLMH���������

)RU�XQGHUVWDQGLQJ�WKH�SKHQRPHQRQ��LW�ZDV�FULWLFDO�WR�LGHQWLI\�LQGLYLGXDOV�ZKR�KDG�GLUHFW�

NQRZOHGJH�RI�DQG�H[SHULHQFH�ZLWK�LW�WR�UHYHDO�DQVZHUV�WR�WKH�UHVHDUFK�TXHVWLRQV�SRVHG��6HOHFWLQJ�

WKH�EHVW�VXLWHG�SDUWLFLSDQWV�LV�FULWLFDO�LQ�FRQGXFWLQJ�TXDOLWDWLYH�FDVH�VWXGLHV��6WDNH���������WKXV��

SXUSRVLYH�VDPSOLQJ�ZDV�XVHG�WR�UHFUXLW�RQO\�WKRVH�SDUWLFLSDQWV�ZLWK�GLUHFW�NQRZOHGJH�RI�DQG�

H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ��3XUSRVLYH�VDPSOLQJ�LQYROYHG�VHOHFWLQJ�RQO\�SDUWLFLSDQWV�WKDW�

FRXOG�LQIRUP�RQ�WKHLU�SHUFHSWLRQV�DQG�H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ�WR�EHVW�XQGHUVWDQG�DQG�

UHSRUW�RQ�LW�XVLQJ�SDUWLFLSDQW�GHVFULSWLRQV��(OLJLELOLW\�FULWHULD�ZHUH�GLVVHPLQDWHG�DV�SDUW�RI�WKH�

UHFUXLWPHQW�SURFHVV�WR�HQVXUH�&&)�UHFHLYLQJ�QRWLFH�RI�WKH�VWXG\�ZHUH�DZDUH�RI�SDUWLFLSDWLRQ�

HOLJLELOLW\��%DVHG�RQ�WKH�UHFRPPHQGDWLRQV�E\�6WDNH���������%RHLMH���������DQG�$GOHU�DQG�$GOHU�

��������WKH�VSHFLILF�FULWHULD�IRU�SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�LQFOXGHG�HQVXULQJ�SDUWLFLSDQWV�ZHUH�



���
�

�

NQRZOHGJHDEOH�RI�WKH�SKHQRPHQRQ��EDVHG�RQ�WKHLU�H[SHULHQFH�ZLWK�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ�LQFOXGLQJ�WKH�XVH�DQG�LQWHJUDWLRQ�RI�DQ�/06�SODWIRUP��

7ZHQW\�VHYHQ�&&)�ZKR�PHW�HOLJLELOLW\�FULWHULD�DQG�IHOO�LQWR�YDU\LQJ�OHYHOV�RI�SULRU�

NQRZOHGJH�DQG�H[SHULHQFH�ZLWK�H/HDUQLQJ�ZHUH�UHFUXLWHG��$OWKRXJK�TXDOLWDWLYH�FDVH�VWXGLHV�GR�

QRW�DGKHUH�WR�D�VHW�QXPEHU�RI�SDUWLFLSDQWV�EXW�UDWKHU�IRFXV�RQ�ZKHQ�WKHRUHWLFDO�GDWD�VDWXUDWLRQ�LV�

UHDFKHG��RU�ZKHQ�QR�QHZ�ILQGLQJV�DUH�UHYHDOHG��*XHVW�HW�DO����������*XHVW�HW�DO���������DQG�<LQ�

�������VXJJHVW����WR����SDUWLFLSDQWV�FDQ�UHVXOW�LQ�GDWD�VDWXUDWLRQ�ZKHQ�UHVHDUFKHUV�UHO\�RQ�WKH�XVH�

RI�D�VWUXFWXUHG�UHVHDUFK�GHVLJQ��UHFUXLW�D�KRPRJHQRXV�VDPSOH��DQG�PDLQWDLQ�D�IRFXV�RQ�WKH�

SXUSRVH�RI�WKH�VWXG\��$FFRUGLQJ�WR�$GOHU�DQG�$GOHU���������D�VDPSOH�RI����WR����SDUWLFLSDQWV�LV�

DSSURSULDWH�IRU�FRPSOHWLQJ�D�WLPH�UHVWULFWHG�VWXG\��VXFK�DV�D�WKHVLV�RU�GLVVHUWDWLRQ�ERXQG�E\�

XQLYHUVLW\�FRQVWUDLQWV��*XHVW�HW�DO���������DOVR�FRQWHQGHG�WKDW�D�VDPSOH�RI�VL[�WR����SDUWLFLSDQWV�

PLJKW�UHVXOW�LQ�GDWD�VDWXUDWLRQ��ZKHQ�WKH�SRSXODWLRQ�LV�D�KRPRJHQRXV�WDUJHW�SRSXODWLRQ��ZKLOH�

%DNHU�DQG�(GZDUGV��������DVVHUWHG�D�VDPSOH�RI����SDUWLFLSDQWV�LQ�D�TXDOLWDWLYH�FDVH�VWXG\�ZRXOG�

DOORZ�GDWD�VDWXUDWLRQ�WR�EH�UHDFKHG��7KHUHIRUH��WKH�H[SHFWDWLRQ�ZDV�WR�UHDFK�GDWD�VDWXUDWLRQ�ZLWK�

WKH�LQFOXVLRQ�RI�WKH����SDUWLFLSDQWV�ZLWK����UHVSRQVHV�ZKR�SDUWLFLSDWHG�LQ�VHPL�VWUXFWXUHG�

LQGLYLGXDO�LQWHUYLHZV�����FRPSOHWHG�D�VXUYH\��DQG�SURYLGHG�VHFRQGDU\�GDWD��7KH�XVH�RI�SXUSRVLYH�

VDPSOLQJ��PXOWLSOH�VRXUFHV�RI�GDWD��DQG�D�VDPSOH����SDUWLFLSDQWV�ZLWK����UHVSRQVHV�\LHOGHG�

VXIILFLHQW�PHDQLQJIXO�GDWD�WR�DQVZHU�WKH�UHVHDUFK�TXHVWLRQV�DQG�SURYLGH�WKLFN��ULFK�GHVFULSWLRQV�

RI�WKH�SKHQRPHQRQ��WKXV�PHHWLQJ�WKH�SXUSRVH�RI�WKLV�VWXG\��

3DUWLFLSDQWV�ZHUH�UHFUXLWHG�IURP�DQ�HPDLO�VHQW�RXW�E\�GHVLJQDWHG�FDPSXV�OHDGHUV�

DSSURYHG�E\�1,&&¶V�,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��JXLGHOLQHV�IRU�UHFUXLWLQJ�SDUWLFLSDQWV��7R�

LGHQWLI\�SRWHQWLDO�SDUWLFLSDQWV��OHWWHUV�GHVFULELQJ�WKH�HOLJLELOLW\�IRU�SDUWLFLSDWLRQ�DQG�WKH�UHVHDUFK�

SXUSRVH�RI�WKLV�VWXG\�ZHUH�GLVVHPLQDWHG�WR�DOO�IXOO�WLPH�LQVWUXFWLRQDO�IDFXOW\�HPSOR\HG�ZLWKLQ�WKH�
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1,&&�V\VWHP�LQ�DOLJQPHQW�ZLWK�WKH�WDUJHWHG�SRSXODWLRQ��7KH�LQYLWDWLRQ�IRU�SDUWLFLSDWLRQ�ZDV�

H[WHQGHG�WR�HPSOR\HHV�WKURXJKRXW�WKH�LQVWLWXWLRQ�DQG�DOORZHG�PH�WR�FRQQHFW�ZLWK�SDUWLFLSDQWV�

IURP�DOO�SURJUDPV��DV�RSSRVHG�WR�RQO\�LQYLWLQJ�SRWHQWLDO�SDUWLFLSDQWV�ZLWKLQ�RQH�VSHFLILF�SURJUDP�

RU�ORFDWLRQ��$OWKRXJK�WKH�LQYLWDWLRQ�ZDV�H[WHQGHG�WR�IDFXOW\�ZRUNLQJ�LQ�YDULRXV�ORFDWLRQV��WKHVH�

YHQXHV�UHPDLQHG�VSHFLILF�WR�WKH�WDUJHWHG�SRSXODWLRQ��(OLJLELOLW\�IRU�SDUWLFLSDWLRQ�UHPDLQHG�

FRQVLVWHQW��<LQ���������$OO�SRWHQWLDO�SDUWLFLSDQWV�ZKR�LQGLFDWHG�LQWHUHVW�ZHUH�SURYLGHG�WKH�

LQIRUPHG�FRQVHQW�GRFXPHQW��$SSHQGL[�$��DQG�DVNHG�WR�LGHQWLI\�ZKLFK�VHOHFWLRQ�FULWHULD�WKH\�PHW�

WR�LGHQWLI\�WR�ZKLFK�SULRU�H[SHULHQFH�JURXS�WKH\�EHORQJHG��7KRVH�ZKR�UHWXUQHG�WKH�LQIRUPHG�

FRQVHQW�ZHUH�FRQWDFWHG�WR�VFKHGXOH�DQ�LQWHUYLHZ��$OO�SDUWLFLSDQWV�ZHUH�DVVLJQHG�SVHXGRQ\PV�WR�

PDLQWDLQ�DQRQ\PLW\��

,QVWUXPHQWDWLRQ�

7KLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�UHOLHG�RQ�WKUHH�VRXUFHV�RI�GDWD��VHPL�

VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV��VXUYH\V��DQG�VHFRQGDU\�GDWD��7KHVH�GDWD�VRXUFHV�ZHUH�LQ�

DOLJQPHQW�ZLWK�TXDOLWDWLYH�GDWD�VRXUFHV�UHFRPPHQGHG�E\�<LQ��������IRU�FRQGXFWLQJ�FDVH�VWXG\�

UHVHDUFK��6HPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�ZLWK�HDFK�SDUWLFLSDQW��GLVWULEXWLRQ�RI�D�VXUYH\�YLD�

DQ�RQOLQH�VXUYH\�JHQHUDWRU��DQG�FROOHFWLRQ�RI�VHFRQGDU\�GDWD�IURP�SDUWLFLSDQWV�DQG�WKH�

FRPPXQLW\�FROOHJH�ZHUH�WKH�WKUHH�PDLQ�VRXUFHV�RI�GDWD��7KH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�

SURWRFRO��VHH�$SSHQGL[�*��ZDV�ILHOG�WHVWHG��DQG�WKH�VXUYH\��$SSHQGL[�(�DQG�)��ZDV�UHVHDUFKHU�

FUHDWHG�DQG�YDOLGDWHG�E\�DQ�H[SHUW�SDQHO�GXH�WR�WKH�ODFN�RI�SUH�H[LVWLQJ�LQWHUYLHZ�SURWRFROV�DQG�

VXUYH\V�DSSURSULDWH�IRU�WKLV�VWXG\��6HFRQGDU\�GDWD�ZHUH�FROOHFWHG�GXULQJ�WKH�GDWD�FROOHFWLRQ�

SURFHVV�ZLWK�UHTXHVWV�IRU�GRFXPHQWV�IURP�SDUWLFLSDQWV�DQG�WKH�FRPPXQLW\�FROOHJH��IROORZLQJ�

XQLYHUVLW\�,5%�DSSURYDO�DQG�VLWH�DXWKRUL]DWLRQ��DPSOH�WLPH�ZDV�SURYLGHG�WR�DFTXLUH�GRFXPHQWV�

IRU�UHYLHZ�LQ�DGYDQFH�RI�LQWHUYLHZV��
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7KH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�SURWRFRO�ZDV�UHVHDUFKHU�FUHDWHG�DQG�FRPSULVHG�

SUHGRPLQDQWO\�RI�RSHQ�HQGHG�TXHVWLRQV�GHVLJQHG�WR�HOLFLW�WKH�OLYHG�H[SHULHQFHV�RI�WKH�

SDUWLFLSDQWV�IRFXVHG�RQ�DQVZHULQJ�WKH�UHVHDUFK�TXHVWLRQV�SRVHG��7KH�LQWHUYLHZ�EHJDQ�ZLWK�

TXHVWLRQV�GHVLJQHG�WR�EXLOG�D�UDSSRUW�ZLWK�SDUWLFLSDQWV��DV�%D[WHU�DQG�-DFN��������UHFRPPHQGHG�

EXLOGLQJ�UDSSRUW�ZLWK�SDUWLFLSDQWV�ZKLOH�VDYLQJ�WKH�VWXG\�VSHFLILF�TXHVWLRQV�IRU�WKH�PLGGOH�RI�WKH�

LQWHUYLHZ��'L&LFFR�%ORRP�DQG�&UDEWUHH��������FRQWHQGHG�VHPL�VWUXFWXUHG��LQ�GHSWK�LQGLYLGXDO�

LQWHUYLHZV�EH�FRPSULVHG�RI�SUHGRPLQDQWO\�RSHQ�HQGHG�TXHVWLRQV�DOLJQHG�ZLWK�WKH�SXUSRVH�RI�WKH�

VWXG\�DV�EHLQJ�YLWDO�IRU�DFTXLULQJ�SDUWLFLSDQW�SHUFHSWLRQV�DQG�H[SHULHQFHV�RI�D�SKHQRPHQRQ��

&DVWLOOR�0RQWR\D��������HQFRXUDJHG�UHVHDUFKHUV�WR�SUHSDUH�IRU�FRQGXFWLQJ�LQWHUYLHZV�

DQG�SURSRVHG�DQ�,QWHUYLHZ�3URWRFRO�5HILQHPHQW��,35��IUDPHZRUN�FRPSULVHG�RI�IRXU�VWHSV�WKDW�

LQFOXGH��³����HQVXULQJ�LQWHUYLHZ�TXHVWLRQV�DOLJQ�ZLWK�UHVHDUFK�TXHVWLRQV������FRQVWUXFWLQJ�DQ�

LQTXLU\�EDVHG�FRQYHUVDWLRQ������UHFHLYLQJ�IHHGEDFN�RQ�LQWHUYLHZ�SURWRFROV��DQG�����SLORWLQJ�WKH�

LQWHUYLHZ�SURWRFRO´��S��������$V�VXFK��VHOI�FUHDWHG�LQWHUYLHZ�TXHVWLRQV�ZHUH�ZULWWHQ�IRU�WKH�

SXUSRVH�RI�HVWDEOLVKLQJ�DOLJQPHQW�ZLWK�WKH�UHVHDUFK�TXHVWLRQV�ZKLOH�EHLQJ�XQLTXH�DQG�VSHFLILF�WR�

WKLV�VWXG\��FRQVLVWHQW�ZLWK�&DVWLOOR�0RQWR\D¶V��������UHFRPPHQGDWLRQ�IRU�JHQHUDWLQJ�LQWHUYLHZ�

TXHVWLRQV�IRU�TXDOLWDWLYH�FDVH�VWXG\�UHVHDUFK��)XUWKHU��,�FRQVWUXFWHG�DQ�LQWHUYLHZ�SURWRFRO��ZKLFK�

=XFNHU��������FRQVLGHUV�HVVHQWLDO�IRU�LQWHUYLHZLQJ��'L&LFFR�%ORRP�DQG�&UDEWUHH��������DUJXHG�

SUH�ZULWWHQ�LQWHUYLHZ�DQG�SURELQJ�TXHVWLRQV�DUH�YLWDO�DLGV�IRU�SUHYHQWLQJ�SRWHQWLDO�PLVOHDGLQJ�

TXHVWLRQV�RU�VWDWHPHQWV�WKDW�PD\�LQIOXHQFH�SDUWLFLSDQW�UHVSRQVHV��)XUWKHU��'L&LFFR�%ORRP�DQG�

&UDEWUHH��������GHWHUPLQHG�WKHVH�LQWHUYLHZV�VKRXOG�EH�DW�OHDVW����PLQXWHV�LQ�OHQJWK�RU�ORQJHU�WR�

JDWKHU�ULFK��PHDQLQJIXO�GDWD��7KH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�ZLWK�SDUWLFLSDQWV�UDQJHG�

IURP����WR����PLQXWHV�LQ�OHQJWK��
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6LQFH�WKH�LQWHUYLHZ�SURWRFRO�ZDV�UHVHDUFKHU�FUHDWHG��LW�ZDV�YHWWHG�E\�D�SDQHO�RI�H[SHUWV�

FRPSULVHG�RI�WKUHH�SURIHVVLRQDOV�LQ�WKH�ILHOG�RI�HGXFDWLRQ�ZKR�KROG�GRFWRUDO�GHJUHHV��KDYH�

NQRZOHGJH�RI�WKH�SKHQRPHQRQ��DQG�DUH�H[SHULHQFHG�ZLWK�FRQGXFWLQJ�TXDOLWDWLYH�FDVH�VWXGLHV��

([SHUW�SDQHO�YDOLGDWLRQ�ZDV�DQ�LWHUDWLYH�SURFHVV�RI�VXEPLWWLQJ�WKH�TXHVWLRQV�DQG�SURWRFRO�IRU�

UHYLHZ��DPHQGLQJ�SHU�UHFRPPHQGDWLRQV��DQG�UHVXEPLWWLQJ�XQWLO�DOO�SDQHO�PHPEHUV�DSSURYHG��7KH�

DPHQGPHQWV�UHFRPPHQGHG�FRQVLVWHG�RI�WKH�VHTXHQWLDO�IORZ�RI�WKH�TXHVWLRQV��WKH�DOLJQPHQW�RI�

TXHVWLRQV��DQG�ZRUG�FRQVLVWHQF\��)LHOG�WHVWLQJ�LQYROYHG�LQWHUYLHZV�ZLWK�YROXQWHHUV�ZKR�FRXOG�

LQIRUP�WKH�LQWHUYLHZ�SURFHVV��RIIHU�UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW��DQG�DVVLVW�LQ�UHILQLQJ�

LQWHUYLHZ�WHFKQLTXHV�DQG�TXHVWLRQV��SHU�UHFRPPHQGDWLRQV�E\�&DVWLOOR�0RQWR\D��������IRU�

DSSO\LQJ�DQ�LQWHUYLHZ�SURWRFRO�UHILQHPHQW�IUDPHZRUN��)RU�ILHOG�WHVWLQJ�RI�WKH�LQWHUYLHZ�SURWRFRO�

DQG�TXHVWLRQV��,�VRXJKW�YROXQWHHUV�ZLWK�VLPLODU�FKDUDFWHULVWLFV�WR�SRWHQWLDO�SDUWLFLSDQWV�WR�VLW�IRU�D�

UXQ�WKURXJK�RI�WKH�LQWHUYLHZ�DQG�DQVZHU�WKH�TXHVWLRQV��%R\DW]LV��������DQG�5DGKDNULVKQD��������

DVVHUWHG�ILHOG�WHVWLQJ�LV�HVVHQWLDO�IRU�LQFUHDVLQJ�D�UHVHDUFKHU¶V�FRQILGHQFH�DQG��WKHUHIRUH��WKH�

VWXG\¶V�UHOLDELOLW\��

7KH�VHFRQG�VRXUFH�RI�GDWD�FDPH�IURP�D�VHOI�FRQVWUXFWHG�VXUYH\�ORRVHO\�EDVHG�RQ�/HZLQ¶V�

�������IRUFH�ILHOG�DQDO\VLV��))$��WRRO�ZLWK����RSHQ�HQGHG�TXHVWLRQV�SRVHG�WR�SDUWLFLSDQWV��WKHVH�

TXHVWLRQV�ZHUH�QRW�DVNHG�GXULQJ�WKH�LQGLYLGXDO�LQWHUYLHZV��WKXV�DOORZLQJ�SDUWLFLSDQWV�WR�RSHQO\�

VKDUH�WKHLU�UHVSRQVHV�ZLWKRXW�DQ\�SUHVVXUH�WR�UHVSRQG�SURPSWO\��6LQFH�WKH�VXUYH\�ZDV�VHOI�

FUHDWHG��WKH�VDPH�PHPEHUV�WKDW�FRQGXFWHG�H[SHUW�SDQHO�YDOLGDWLRQ�RI�WKH�LQWHUYLHZ�TXHVWLRQ�DQG�

SURWRFRO�ZHUH�DVNHG�WR�YDOLGDWH�WKH�VXUYH\��7KH�SDQHO�PHPEHUV�DVVHVVHG�IRU�DOLJQPHQW�ZLWK�WKH�

UHVHDUFK�TXHVWLRQV��ODQJXDJH�VHQVLWLYLW\�DQG�DSSURSULDWHQHVV��DQG�GHWHUPLQHG�WKH�VXUYH\�ZRXOG�

JDWKHU�VXIILFLHQW�GDWD�WR�VHUYH�DV�D�YDOLG�GDWD�VRXUFH��
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6HFRQGDU\�GDWD�ZDV�REWDLQHG�GXULQJ�GDWD�FROOHFWLRQ��'RFXPHQWV�SHUWDLQLQJ�WR�WKH�

WUDQVLWLRQ�SURFHVV�ZHUH�VRXJKW�IURP�SDUWLFLSDQWV�DQG�WKH�&&�VLWH�LPPHGLDWHO\�IROORZLQJ�DSSURYDO�

WR�FRQGXFW�GDWD�FROOHFWLRQ��'RFXPHQWV�VRXJKW�LQFOXGHG�FRPPXQLFDWLRQ�H[FKDQJHV��SURIHVVLRQDO�

GHYHORSPHQW�RSSRUWXQLWLHV�DQG�RU�PDWHULDOV��UHVRXUFHV��RU�RWKHU�WDQJLEOH�LQIRUPDWLRQ�WKDW�ZRXOG�

SURYLGH�LQVLJKW�LQWR�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�ZLWKLQ�WKH�&&��3DUWLFLSDQWV�

ZHUH�DVNHG�LI�WKH\�FRXOG�SURYLGH�D�GHPRQVWUDWLRQ�RI�DQ�H/HDUQLQJ�OHVVRQ�RU�SURYLGH�D�VDPSOH�RI�

D�SUH�UHFRUGHG�OHVVRQ�WKH\�DOUHDG\�GHOLYHUHG�WKDW�PLJKW�EH�GLVFXVVHG�RU�UHIHUHQFHG�GXULQJ�WKH�

VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�IRU�ZKLFK�WKLV�GHPRQVWUDWLRQ�RU�VDPSOH�OHVVRQ�ZRXOG�EH�

FODVVLILHG�DV�VHFRQGDU\�GDWD��3DUWLFLSDQWV�ZHUH�LQYLWHG�WR�VKDUH�WKHLU�/06�VFUHHQVKRWV��LI�WKH\�XVH�

VFUHHQVKRWV��DQG�GHPRQVWUDWH�DQG�GLVFXVV�WKH�YDULRXV�WRROV�WKH\�XVHG��

2I�WKH����SDUWLFLSDQWV��WKHUH�ZHUH����UHVSRQVHV�����FRQWULEXWHG�GDWD�YLD�WKH�VHPL�

VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�DQG����FRPSOHWHG�WKH�VXUYH\�PDGH�DYDLODEOH�WR�WKHP�WKURXJK�DQ�

RQOLQH�VXUYH\�JHQHUDWRU�ZKLOH�WKH�UHPDLQLQJ�RQO\�FRPSOHWHG�WKH�VXUYH\��7KH�WKLUG�VRXUFH�RI�GDWD�

ZDV�VHFRQGDU\�GDWD�SURYLGHG�E\�SDUWLFLSDQWV�DQG�RU�WKH�FRPPXQLW\�FROOHJH�UHIOHFWLQJ�WKH�

WUDQVLWLRQ�SURFHVV��ZKLFK�LQIRUPHG�KRZ�WKH�WUDQVLWLRQ�ZDV�KDQGOHG�DQG�ZDV�XVHG�WR�FRUURERUDWH�

SDUWLFLSDQW�UHVSRQVHV�UHJDUGLQJ�WKHLU�SHUFHSWLRQV�RI�WKH�SURFHVV��7KH�VHOHFWHG�GDWD�VRXUFHV�

DOLJQHG�ZLWK�UHFRPPHQGDWLRQV�E\�<LQ���������6WDNH���������DQG�RWKHU�VHPLQDO�VRXUFHV�UHJDUGLQJ�

DSSURSULDWH�VRXUFHV�RI�GDWD�IRU�FRQGXFWLQJ�TXDOLWDWLYH�FDVH�UHVHDUFK��

7KH�LQFOXVLRQ�RI�WKUHH�GDWD�VRXUFHV�DFKLHYHG�ERWK�PHWKRGRORJLFDO�DQG�GDWD�WULDQJXODWLRQ��

'HQ]LQ��������GHILQHG�PHWKRGRORJLFDO�WULDQJXODWLRQ�DV�WKH�FRUURERUDWLRQ�RI�GDWD�DFURVV�PXOWLSOH�

GDWD�VRXUFHV�DQG�GDWD�WULDQJXODWLRQ�WR�EH�WKH�FRUUHODWLRQ�RI�ILQGLQJV�DFURVV�SHRSOH��VSDFH��DQG�

WLPH��7KH�FRPSOHWLRQ�RI�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�DQG�VXUYH\V�DQG�D�UHYLHZ�RI�

VHFRQGDU\�GDWD�SURYLGHG�E\�SDUWLFLSDQWV�DQG�RU�WKH�FRPPXQLW\�FROOHJH�DOORZHG�IRU�FRUURERUDWLRQ�
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RI�ILQGLQJV�DFURVV�WKH�GDWD�VRXUFHV��)XUWKHU��ILQGLQJV�FRUUHODWHG�DFURVV�DQG�ZLWKLQ�WKH�VDPSOH��DV�

SDUWLFLSDQWV�ZHUH�ERXQGHG�E\�WLPH��IXOO�WLPH�HPSOR\PHQW�GXULQJ�WKH�����������VFKRRO�\HDU���

VSDFH��VHOHFWHG�FRPPXQLW\�FROOHJH���DQG�H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ��ZKLFK�DOLJQHG�ZLWK�

'HQ]LQ¶V��������GHVFULSWLRQ�RI�GDWD�WULDQJXODWLRQ��HVSHFLDOO\�VLQFH�SDUWLFLSDQWV�ZHUH�FDWHJRUL]HG�

EDVHG�RQ�WKHLU�SDVW�H[SHULHQFHV�ZLWK�H/HDUQLQJ��'HQ]LQ��������IXUWKHU�FRQWHQGHG�WULDQJXODWLRQ�

LQFUHDVHV�WKH�OLNHOLKRRG�RI�UHDFKLQJ�GDWD�VDWXUDWLRQ��ZKLFK�LV�HVVHQWLDO�IRU�HQVXULQJ�D�WKRURXJK��

LQ�GHSWK�H[SORUDWLRQ�RI�WKH�SKHQRPHQRQ��$V�VXFK��DOO�WKUHH�GDWD�VRXUFHV�FRQWULEXWHG�WR�WKH�

H[SORUDWLRQ�RI�WKH�SKHQRPHQRQ�DQG�DQVZHUHG�WKH�WKUHH�SRVHG�UHVHDUFK�TXHVWLRQV��

6WXG\�3URFHGXUHV�

$SSURYDO�WR�FRQGXFW�WKH�VWXG\�ZDV�ILUVW�REWDLQHG�IURP�1,&&�ZLWK�GRFXPHQWDWLRQ�RI�D�

GHVFULSWLYH�OHWWHU�RXWOLQLQJ�WKH�SXUSRVH��GDWD�VRXUFHV��GDWD�FROOHFWLRQ�PHWKRGV��DQG�RWKHU�

UHTXHVWHG�SHUWLQHQW�LQIRUPDWLRQ��1H[W��DSSURYDO�IURP�1RUWKFHQWUDO�8QLYHUVLW\��1&8��ZDV�

JUDQWHG��$�FRS\�RI�WKH�1,&&�,5%�DSSURYDO�OHWWHU��ZDV�GLVWULEXWHG�YLD�HPDLO�WR�DOO�GHVLJQDWHG�

FRPPXQLW\�FROOHJH�OHDGHUV�WR�UHYLHZ�DORQJ�ZLWK�WKH�UHFUXLWPHQW�PHVVDJH�IRU�DOO�HOLJLEOH�IXOO�WLPH�

IDFXOW\�DQG�DQ�LQIRUPHG�FRQVHQW��$SSHQGL[�$��ZLWK�GLUHFWLRQV�WR�FRQWDFW�PH�ZLWK�DQ\�TXHVWLRQV�

RU�FRQFHUQV��6XEVHTXHQWO\��DQ�HPDLO�LQYLWDWLRQ�ZDV�VHQW�WR�DOO�IXOO�WLPH�&&)��7KH�LQYLWDWLRQ�

LQFOXGHG�DQ�LQWURGXFWLRQ�WR�WKH�VWXG\��D�VXPPDU\�RI�WKH�UHVHDUFK�TXHVWLRQV��SXUSRVH��DFWLYLWLHV�

WKH\�ZRXOG�EH�DVNHG�WR�FRPSOHWH��DQG�DOO�RWKHU�SHUWLQHQW�LQIRUPDWLRQ��,QWHUHVWHG�SDUWLFLSDQWV�ZHUH�

GLUHFWHG�WR�FRQWDFW�PH�ZLWK�DQ\�TXHVWLRQV�DQG�UHTXLUHG�WR�VLJQ�WKH�LQIRUPHG�FRQVHQW�GRFXPHQW�

DQG�UHWXUQ�LW�WR�PH�YLD�HPDLO�WR�SDUWLFLSDWH��'HPRJUDSKLF�GDWD��$SSHQGL[�)��ZHUH�UHTXHVWHG�IURP�

&&)�ZKR�H[SUHVVHG�DQ�LQWHUHVW�LQ�SDUWLFLSDWLQJ�WR�HQVXUH�GLYHUVH�JURXSV�ZHUH�UHSUHVHQWHG��

7KH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�ZHUH�FRQGXFWHG�DW�DQ�DJUHHG�XSRQ�GDWH�DQG�

WLPH�DQG�DXGLR�UHFRUGHG�XVLQJ�WKH�YLGHRFRQIHUHQFLQJ�SODWIRUP��3DUWLFLSDQWV�ZHUH�LQIRUPHG�WKH�
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LQWHUYLHZV�PLJKW�UDQJH�IURP����WR����PLQXWHV�LQ�OHQJWK��3DUWLFLSDQWV�ZHUH�SURYLGHG�D�OLQN�WR�WKH�

RQOLQH�VXUYH\�LQ�DGYDQFH�RI�WKH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�DQG�DVNHG�WR�FRPSOHWH�LW�

SULRU�WR�WKHLU�LQWHUYLHZ�WLPH��+RZHYHU��SDUWLFLSDQWV�ZKR�GLG�QRW�FRPSOHWH�WKH�VXUYH\�EHIRUH�WKHLU�

LQWHUYLHZ�KDG�DQ�RSSRUWXQLW\�WR�FRPSOHWH�LW�IROORZLQJ�WKH�FRQFOXVLRQ�RI�WKHLU�LQWHUYLHZ��

7R�DVFHUWDLQ�WKH�OLYHG�H[SHULHQFHV�RI�WKH�SDUWLFLSDQWV��,�ILUVW�GHYHORSHG�D�UDSSRUW�ZLWK�

WKHP��'L&LFFR�%ORRP�DQG�&UDEWUHH��������FRQWHQGHG�D�UHVHDUFKHU�GHYHORSV�D�UDSSRUW�WKURXJK�

³HVWDEOLVKLQJ�D�VDIH�DQG�FRPIRUWDEOH�HQYLURQPHQW�IRU�VKDULQJ�WKH�LQWHUYLHZHHV¶�SHUVRQDO�

H[SHULHQFHV�DQG�DWWLWXGHV�DV�WKH\�DFWXDOO\�RFFXUUHG´��S��������$V�VXFK��WKH�LQWHUYLHZ�VWDUWHG�ZLWK�

RSHQ�HQGHG��UHIOHFWLYH�TXHVWLRQV�WKDW�ZHUH�EURDG�DQG�QRQ�WKUHDWHQLQJ��'L&LFFR�%ORRP�	�

&UDEWUHH��������IRU�HVWDEOLVKLQJ�UDSSRUW�ZLWK�SDUWLFLSDQWV��)XUWKHU��DV�SDUW�RI�WKH�LQWHUYLHZ�

SURWRFRO��SDUWLFLSDQWV�ZHUH�UHPLQGHG��DW�WKH�EHJLQQLQJ�RI�WKH�LQWHUYLHZ��RI�WKHLU�ULJKWV�LQFOXGLQJ�

WKHLU�ULJKW�WR�ZLWKGUDZ�IURP�WKH�VWXG\�DW�DQ\�WLPH�ZLWKRXW�FRQVHTXHQFH�DQG�ZHUH�DVNHG�WR�

SURYLGH�FRQVHQW�IRU�DXGLR�UHFRUGLQJ�RI�WKH�LQWHUYLHZ��5HPLQGLQJ�SDUWLFLSDQWV�RI�WKHLU�ULJKWV�DQG�

UHTXHVWLQJ�FRQVHQW�DGGUHVVHG�DQ�HWKLFDO�FRQFHUQ�LQ�FRQGXFWLQJ�TXDOLWDWLYH�LQWHUYLHZV�EXW�DOVR�

UHLQIRUFHG�UDSSRUW�ZLWK�SDUWLFLSDQWV��'L&LFFR�%ORRP�	�&UDEWUHH���������

,�HPSOR\HG�D�YLGHR�FRQIHUHQFLQJ�SODWIRUP�WR�UHFRUG�DQG�VDYHG�WKH�LQWHUYLHZV��RQO\�WKH�

DXGLR�UHFRUGLQJ�ZDV�UHFRUGHG��DQG�WKH�YLGHR�FRPSRQHQW�ZDV�GLVDEOHG�SULRU�WR�WKH�LQWHUYLHZLQJ�

SURFHVV��1R�SDUWLFLSDQW�FKRVH�WR�VKDUH�WKHLU�VFUHHQ�WR�GHPRQVWUDWH�H/HDUQLQJ�WRROV��UHVRXUFHV��RU�

SODWIRUPV�VR�WKHUH�ZHUH�QR�SULYDF\�RU�VHFXULW\�FRQFHUQV��,�FUHDWHG�:RUG�DQG�([FHO�GRFXPHQWV�IRU�

HDFK�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�WUDQVFULSWLRQ��'RFXPHQWV�ZHUH�VDYHG�XVLQJ�WKH�

SDUWLFLSDQW¶V�DVVLJQHG�DOLDV��7KH�DOLDVHV�ZHUH�DVVLJQHG�DFFRUGLQJ�WR�QDPHV�RI�JHPVWRQHV�IRU�

PHPRU\�SXUSRVHV�DQG�WR�PDNH�UHFDOOLQJ�WKHLU�LQWHUYLHZ�DQG�DOLDV�HDVLHU�DQG�UHGXFLQJ�WKH�

SRVVLELOLW\�RI�PL[LQJ�XS�WKH�QDPHV��
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$IWHU�FRPSOHWLRQ�RI�WKH�VXUYH\�E\�DOO�SDUWLFLSDQWV��,�H[SRUWHG�WKH�FRQWHQWV�LQWR�D�VLQJOH�

:RUG�GRFXPHQW�DQG�VDYHG�LW�XVLQJ�D�WLWOH�WKDW�UHIOHFWHG�WKH�SDUWLFLSDQW�DQG�VXUYH\�GDWD��$V�VXFK��,�

VDYHG�LQGLYLGXDO�:RUG�GRFXPHQWV�FRQWDLQLQJ�HYHU\RQH¶V�LQWHUYLHZ�WUDQVFULSWLRQV��RQH�GRFXPHQW�

ZLWK�WKH�FROOHFWLYH�WUDQVFULSWLRQV�RI�DOO�SDUWLFLSDQWV�ZLWK�WKH�UHPRYDO�RI�P\�UHPDUNV��RQH�

GRFXPHQW�ZLWK�VXUYH\�UHVSRQVHV�SHU�SDUWLFLSDQW��DQG�RQH�GRFXPHQW�ZLWK�DOO�VXUYH\�UHVSRQVHV��

6HFRQGDU\�GDWD�ZDV�FRPELQHG�LQWR�D�VLQJOH�:RUG�RU�3')�GRFXPHQW��FRQWLQJHQW�XSRQ�KRZ�WKH�

GRFXPHQWV�DQG�VHFRQGDU\�GDWD�ZHUH�PDGH�DYDLODEOH��,Q�DGGLWLRQ�WR�D�VLQJOH�GRFXPHQW�FRQVLVWLQJ�

RI�DOO�VHFRQGDU\�GDWD��HDFK�VHFRQGDU\�SLHFH�RI�GDWD�ZDV�LQGLYLGXDOO\�VDYHG�ZLWK�D�WLWOH�PLPLFNLQJ�

WKH�DOLDV�RI�WKH�SDUWLFLSDQW�DQG�D�EDVLF�GHVFULSWLRQ�RI�WKH�LWHP��L�H���HPDLO��PDWHULDO��WUDLQLQJ��HWF����

VR�,�FRXOG�VXEVWDQWLDWH�LQWHUYLHZV�ZLWK�VXUYH\�DQG�VHFRQGDU\�GDWD�FHQWHUHG�RQ�ZKDW�SDUWLFLSDQWV�

VDLG�LQ�FRPELQDWLRQ�WR�ZKDW�WKH�FRPPXQLW\�FROOHJH�VKDUHG��:LWK�D�VLQJOH�GRFXPHQW�UHIOHFWLQJ�DOO�

UDZ�GDWD�IURP�HDFK�LQGLYLGXDO�GDWD�VRXUFH��,�FRSLHG�DQG�SDVWHG�DOO�FRQWHQWV�IURP�HDFK�GDWD�VRXUFH�

LQWR�D�QHZ�:RUG�GRFXPHQW�WR�KDYH�D�VLQJOH�GRFXPHQW�FRQWDLQLQJ�DOO�UDZ�GDWD�IURP�DFURVV�WKH�

SRSXODWLRQ�DQG�GDWD�VRXUFHV��2QFH�DOO�GDWD�ZHUH�FROOHFWHG��DQDO\VLV�EHJDQ��

'DWD�&ROOHFWLRQ�DQG�$QDO\VLV�

7R�FRQGXFW�GDWD�DQDO\VLV�LQYROYLQJ�WKH�WKUHH�VRXUFHV�RI�GDWD��,�HPSOR\HG�WKH�VL[�VWHSV�RI�

WKHPDWLF�DQDO\VLV�RXWOLQHG�E\�%UDXQ�DQG�&ODUNH���������ZKLFK�LV�D�FRPPRQ�DQDO\VLV�DSSURDFK�

IRU�DQDO\]LQJ�TXDOLWDWLYH�FDVH�VWXG\�GDWD��7KH�ILUVW�VWHS�ZDV�WR�IDPLOLDUL]H�RQHVHOI�ZLWK�WKH�GDWD��,�

OLVWHQHG�WR�DOO�DXGLR�UHFRUGHG�LQWHUYLHZV�WKUHH�WLPHV�DQG�UHDG�WKURXJK�WKH�WUDQVFULSWLRQV��VXUYH\�

UHVSRQVHV��DQG�VHFRQGDU\�GDWD�WKUHH�WLPHV��7KURXJKRXW�WKLV�SURFHVV��,�VWDUWHG�WKLQNLQJ�DERXW�

SRWHQWLDO�NH\�ZRUGV�RU�SKUDVHV�WKDW�ZHUH�FRQVLVWHQWO\�XVHG�RU�UHIHUHQFHG�WKURXJKRXW�WKH�WKUHH�

GDWD�VRXUFHV��'XULQJ�WKLV�VWHS�RI�WKHPDWLF�DQDO\VLV��,�VLPXOWDQHRXVO\�EHJDQ�FRQGXFWLQJ�

FRPSDUDWLYH�LQTXLU\�E\�UHDGLQJ�HDFK�LQWHUYLHZ�WUDQVFULSWLRQ�SURPSWO\�IROORZLQJ�WKH�UHFHLSW�RI�
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WKH�WUDQVFULSWLRQ��PDNLQJ�QRWHV�RQ�WKH�GRFXPHQW�DERXW�UHOHYDQW�WHUPV�DQG�NH\ZRUGV��DQG�

FRQWLQXHG�UHIHUHQFLQJ�HDFK�WUDQVFULSWLRQ�WKURXJKRXW�WKHPDWLF�DQDO\VLV��

7KH�VHFRQG�VWHS�RI�WKHPDWLF�DQDO\VLV�UHTXLUHG�WKH�JHQHUDWLRQ�RI�LQLWLDO�FRGHV�EDVHG�RQ�

UHSHDWHG�WHUPV��NH\�ZRUGV�RU�SKUDVHV��RU�RWKHU�DVSHFWV�RI�GDWD�WKDW�ZHUH�UHIOHFWHG�WKURXJKRXW�WKH�

GDWD�VRXUFHV��%UDXQ�	�&ODUNH���������'XULQJ�WKLV�VWHS��,�VWDUWHG�DVVHVVLQJ�IRU�LQGLYLGXDO�ZRUGV�

DQG�SKUDVHV�WKDW�UHIOHFWHG�WKH�SDUWLFLSDQWV¶�SHUFHSWLRQV�RI�WKH�SKHQRPHQRQ�DQG�LGHQWLI\LQJ�ZKDW�

LQIRUPDWLRQ�FRQWULEXWHG�WR�DQVZHULQJ�WKH�UHVHDUFK�TXHVWLRQV��7KLV�VHFRQG�VWHS�RI�WKHPDWLF�

DQDO\VLV�ZDV�FRQFXUUHQW�ZLWK�FRPSDUDWLYH�LQTXLU\��DV�,�UHYLHZHG�LQGLYLGXDO�LQWHUYLHZ�

WUDQVFULSWLRQV��WUDQVFULSWLRQV�IURP�LQGLYLGXDOV�ZLWKLQ�HDFK�JURXS��DFURVV�HDFK�JURXS��DQG�

KROLVWLFDOO\��FRQVLVWHQW�ZLWK�WKH�FRPSDUDWLYH�DQDO\VLV�GHVFULEHG�E\�%RHLMH���������)RU�WKH�

VXUYH\V��,�XWLOL]HG�:RUG¶V�)LQG�RSWLRQ�WR�VHDUFK�IRU�DQG�DVVHVV�WKH�IUHTXHQF\�RI�WLPHV�HDFK�NH\�

ZRUG�RI�SKUDVH�ZDV�XVHG�DQG�QRWH�WKH�ZRUGV�DQG�SKUDVHV�XVHG�PRVW�IUHTXHQWO\�ZLWKLQ�DQG�DFURVV�

WKH�GDWD��LQFOXGLQJ�WKH�WUDQVFULSWLRQV��VXUYH\�UHVSRQVHV��DQG�LQ�VHFRQGDU\�GDWD��7KLV�PHDQW�,�

DVVHVVHG�KRZ�RIWHQ�HDFK�LQGLYLGXDO�SDUWLFLSDQW�UHIHUHQFHG�VSHFLILF�ZRUGV�RU�XVHG�VSHFLILF�SKUDVHV�

LQ�HDFK�RI�WKH�GDWD�VRXUFHV��SHU�SDUWLFLSDQW��DQG�GLG�WKH�VDPH�VHDUFK�WR�REWDLQ�IUHTXHQFLHV�RI�WKHVH�

ZRUGV�RU�SKUDVHV��,Q�WKLV�ZD\��,�FRQGXFWHG�RSHQ�LQLWLDO�FRGLQJ�DQG�SURFHHGHG�WR�WKH�WKLUG�VWHS��

ZKLFK�ZDV�WKHPH�VHDUFKLQJ��

:KLOH�,�SHUIRUPHG�KDQG�FRGLQJ��,�DOVR�HPSOR\HG�19LYR��Y������TXDOLWDWLYH�VRIWZDUH�WR�

FRGH�DOO�LQWHUYLHZV��7HQ�LQWHUYLHZV�ZHUH�WUDQVFULEHG�XVLQJ�2WWHU�DL�DXWRPDWHG�DXGLR�UHFRUGLQJ�

DQG�WUDQVFULSWLRQ�VRIWZDUH��7HQ�WUDQVFULEHG�LQWHUYLHZV�ZHUH�LPSRUWHG�LQWR�19LYR��Y������

TXDOLWDWLYH�VRIWZDUH��(DFK�OLQH�ZDV�UHDG�DQG�FRGHG�ZLWK�FRQWH[WXDO�FRQWHQW�WR�QRGHV��0XOWLSOH�

VXEFDWHJRU\�QRGHV�ZHUH�FUHDWHG�UHODWLQJ�WR�WKH�LQWHUYLHZ�TXHVWLRQV�DV�FRQWHQW�ZDV�UHDG�DQG�FRGHV�

ZHUH�UHILQHG�ZLWKLQ�WKH�QRGHV��$Q�DGGLWLRQDO�QRGH��.H\ZRUGV��ZDV�FUHDWHG�IRU�WKH�LQIRUPDWLRQ�
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UHVXOWLQJ�IURP�WKH�HLJKWHHQ�SDUHQW�QRGH�WLWOHV��5HILQHPHQW�RI�FRGLQJ�UHVXOWHG�LQ�HLJKWHHQ�SDUHQW�

QRGHV�ZLWK�����VXEFDWHJRU\�QRGHV��

2QFH�,�DVFHUWDLQHG�LQLWLDO�FRGHV�EDVHG�RQ�NH\�ZRUGV�DQG�SKUDVHV��,�EHJDQ�WKHPH�

VHDUFKLQJ��WKH�WKLUG�VWHS��'XULQJ�WKLV�VWHS��,�FRQGXFWHG�D[LDO�FRGLQJ��ZKLFK�PHUJHG�OLNH�RU�VLPLODU�

NH\�ZRUGV�DQG�SKUDVHV�WR�FUHDWH�VSHFLILF�FRGHV�WKDW�IRUPHG�WKH�IRXQGDWLRQ�DQG�MXVWLILFDWLRQ�IRU�

SDWWHUQV�DQG�WKHPHV�GHYHORSHG�GXULQJ�GDWD�DQDO\VLV��%UDXQ�	�&ODUNH���������)ROORZLQJ�D[LDO�

FRGLQJ��,�DVVHVVHG�IRU�SRWHQWLDO�WKHPHV�SUHVHQW�ZLWKLQ�WKH�OLWHUDWXUH�WKDW�HLWKHU�DGGUHVVHG�RU�

FRUUHVSRQGHG�WR�RQH�RU�PRUH�RI�WKH�UHVHDUFK�TXHVWLRQV�RU�UHODWHG�WR�WKH�SKHQRPHQRQ��,W�ZDV�

GXULQJ�WKLV�VWHS�WKDW�,�ORRNHG�IRU�SDWWHUQV�DQG�WKHPHV��LGHQWLILHG�WKHP��DQG�XVHG�WKH�D[LDO�FRGHV�WR�

VXSSRUW�WKH�SDWWHUQV�DQG�WKHPHV��

7KH�IRXUWK�VWHS�ZDV�WR�FRQGXFW�D�WKHPH�UHYLVLRQ��'XULQJ�WKLV�VWHS��,�UHILQHG�WKH�WKHPHV��

HVWDEOLVKHG�WKH�RYHUDUFKLQJ�WKHPHV��DQG�LGHQWLILHG�DQ\�SDWWHUQV�ZLWKLQ�WKH�WKHPHV��&RGHV�ZHUH�

XVHG�WR�VXSSRUW�HDFK�SDWWHUQ�DQG�RU�WKHPH��GHSHQGLQJ�RQ�ZKDW�,�IRXQG�GXULQJ�DQDO\VLV��

7KH�ILIWK�VWHS�RI�WKHPDWLF�DQDO\VLV�UHTXLUHG�GHILQLQJ�DQG�QDPLQJ�WKH�WKHPHV��%UDXQ�	�

&ODUNH���������LQ�ZKLFK�,�FOHDUO\�GHILQHG�DQG�QDPHG�WKH�WKHPHV�XVLQJ�FXUUHQW�OLWHUDWXUH�WR�DVVLVW�

LQ�WKH�QDPLQJ�FRQYHQWLRQV�DQG�HQVXUHG�DOLJQPHQW�ZLWK�FRPPRQ�WHUPLQRORJ\�XVHG�LQ�KLJKHU�

HGXFDWLRQ�DQG�H/HDUQLQJ��)XUWKHU��,�GHWHUPLQHG�WKH�UHODWLRQVKLSV�EHWZHHQ�WKHPHV�DQG�WKH�

GLVWLQJXLVKLQJ�IHDWXUHV�WR�HQVXUH�HDFK�WKHPH�ZDV�XQLTXH�DQG�VXSSRUWHG�E\�GDWD��7KH�ILQDO�VWHS�

ZDV�WR�ZULWH�WKH�UHSRUW�DQG�SUHVHQW�WKH�ILQGLQJV�LQFOXGLQJ�WKH�WKHPHV��SDWWHUQV��FRGHV��DQG�

SDUWLFLSDQW�H[FHUSWV��7KH�RUJDQL]DWLRQ�RI�WKH�UHSRUW�IRU�WKH�VXUYH\V�ZDV�GHWHUPLQHG�EDVHG�RQ�WKH�

ILQGLQJV�LQ�UHODWLRQ�WR�WKH�SRVHG�UHVHDUFK�TXHVWLRQV��



���
�

�

$VVXPSWLRQV�

,W�ZDV�DVVXPHG�WKDW�WKH�TXDOLWDWLYH�PHWKRGRORJ\�DQG�XVH�RI�WKUHH�GDWD�VRXUFHV�DQG����

SDUWLFLSDQWV�UHQGHUHG����UHVSRQVHV�ZRXOG�JHQHUDWH�HQRXJK�GDWD�WR�UHDFK�VDWXUDWLRQ�DQG�DQVZHU�

WKH�SRVHG�UHVHDUFK�TXHVWLRQV��7R�DVVLVW�LQ�PHHWLQJ�WKLV�DVVXPSWLRQ��,�HPSOR\HG�PHPEHU�

FKHFNLQJ��ZKLFK�DOORZHG�LQWHUYLHZHHV�WR�HODERUDWH��FODULI\��RU�H[SDQG�XSRQ�WKHLU�DQVZHUV�WR�

SURYLGH�JUHDWHU�FODULW\�DQG�UHIOHFWLRQ�RI�WKHLU�UHVSRQVHV�DQG�H[SHULHQFHV��$V�SDUW�RI�WKH�PHPEHU�

FKHFNLQJ�SURFHVV��,�DVNHG�IROORZ�XS�DQG�FODULI\LQJ�TXHVWLRQV�GXULQJ�WKH�VHPL�VWUXFWXUHG�

LQGLYLGXDO�LQWHUYLHZV�WR�JDWKHU�DGGLWLRQDO�LQIRUPDWLRQ��ZKLFK�DVVLVWHG�LQ�HQVXULQJ�GDWD�VDWXUDWLRQ�

ZDV�PHW��,W�ZDV�DOVR�DVVXPHG�WKDW�SDUWLFLSDQWV�ZRXOG�UHSUHVHQW�GHPRJUDSKLF�GLYHUVLW\�SUHVHQW�DW�

RWKHU�FRPPXQLW\�FROOHJHV�PDNLQJ�WKH�ILQGLQJV�PRUH�WUDQVIHUDEOH�LQ�WHUPV�RI�GHPRJUDSKLF�

GLYHUVLW\��+RZHYHU��WKH�GHPRJUDSKLF�GLYHUVLW\�RI�WKH�SDUWLFLSDQWV�REWDLQHG�ZDV�PLQLPDO��WKXV�

OLPLWLQJ�WKH�WUDQVIHUDELOLW\�DQG�JHQHUDOL]DELOLW\�RI�WKH�ILQGLQJV���

,�DVVXPHG�WKDW�SDUWLFLSDQWV�ZRXOG�SURYLGH�KRQHVW�DQVZHUV�WR�DOO�TXHVWLRQV�DVNHG�GXULQJ�

WKH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�DQG�RQ�WKH�VXUYH\��$Q\�IDOVH��LQIODWHG��H[DJJHUDWHG��RU�

RWKHUZLVH�PLVOHDGLQJ�UHVSRQVHV�ZRXOG�KDYH�MHRSDUGL]HG�WKH�WUXVWZRUWKLQHVV�RI�WKH�ILQGLQJV��,�

HQFRXUDJHG�SDUWLFLSDQWV�WR�EH�RSHQ�DQG�KRQHVW�LQ�WKHLU�UHVSRQVHV�E\�UHPLQGLQJ�WKHP�RI�VWUDWHJLHV�

DQG�SURFHGXUHV�LQ�SODFH�WR�HQVXUH�FRQILGHQWLDOLW\��)XUWKHU��SDUWLFLSDQWV�ZHUH�UHPLQGHG�RI�WKHLU�

ULJKW�WR�ZLWKGUDZ�IURP�WKH�VWXG\�ZLWKRXW�DQ\�FRQVHTXHQFHV��ZKLFK�VKRXOG�KDYH�SURPRWHG�KRQHVW�

UHVSRQVHV��,�DOVR�DVVXPHG�WKDW�SXUSRVLYH�VDPSOLQJ�DQG�HVWDEOLVKHG�SDUWLFLSDQW�FULWHULD�PHDQW�

SDUWLFLSDQWV�ZLWK�NQRZOHGJH�RI�DQG�H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ�ZHUH�LQYROYHG�LQ�WKLV�VWXG\��

$Q\�VHFRQGKDQG�DFFRXQWV�IURP�SDUWLFLSDQWV�ODFNLQJ�GLUHFW�H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ�

ZRXOG�KDYH�MHRSDUGL]HG�WKH�ILQGLQJV�RI�WKH�VWXG\��
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/LPLWDWLRQV�

$�OLPLWDWLRQ�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WKDW�LW�UHOLHG�RQ�

SDUWLFLSDQW�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV�LQ�ZKLFK�SDUWLFLSDQWV�ZHUH�DVNHG�WR�UHFROOHFW�

H[SHULHQFHV�LQWHJUDWLQJ�H/HDUQLQJ�WHDFKLQJ�PRGDOLWLHV��6HOI�UHSRUWLQJ�SUHVHQWV�OLPLWDWLRQV��DV�

WKHUH�DUH�FRQFHUQV�WKDW�VRFLDO�GHVLUDELOLW\�WR�HQKDQFH�WKH�UHVXOWV�RI�WKH�VWXG\�RU�VHOI�SURPRWLRQ�

RFFXUV��VLQFH�WKH�SURFHVV�RI�VHOI�UHSRUWLQJ�LV�UHDFWLYH��6WDQJRU���������,W�ZDV�SRVVLEOH�IRU�VXEMHFWV�

WR�HPEHOOLVK�WKHLU�H[SHULHQFHV�RU�SUHVHQW�PLVLQIRUPDWLRQ�WKDW�ZRXOG�VNHZ�UHVSRQVHV�DQG�ILQGLQJV�

RI�WKLV�VWXG\��ZKLFK�ZRXOG�DIIHFW�WKH�WUXVWZRUWKLQHVV�RI�WKH�ILQGLQJV��$GGLWLRQDOO\��6HLGPDQ�

�������QRWHG�VHOI�UHSRUWV�DUH�FRQWLQJHQW�XSRQ�RQH¶V�PHPRU\�DQG�UHFROOHFWLRQ��DQG�PHPRU\�

GLVWRUWLRQV�RU�PLVUHSUHVHQWDWLRQV�DUH�NQRZQ�WR�RFFXU��WKXV��VHOI�UHSRUWLQJ�LV�DQ�DFNQRZOHGJHG�

OLPLWDWLRQ�RI�TXDOLWDWLYH�FDVH�VWXGLHV��<LQ���������+RZHYHU��WKH�DLP�ZDV�WR�FRQGXFW�WKLV�VWXG\�LQ�

D�WLPHO\�PDQQHU�ZKLOH�WKH�SDQGHPLF�ZDV�VWLOO�XQGHUZD\��ZKLFK�PHDQW�WKH�FKDQJH�SURFHVV�ZDV�

RQJRLQJ�GXULQJ�GDWD�FROOHFWLRQ��$V�VXFK��WKHUH�ZDV�DQ�H[SHFWDWLRQ�RI�VXSHULRU�RU�EHWWHU�

UHFROOHFWLRQV�RI�OLYHG�H[SHULHQFHV�SULRU�WR�DQG�GXULQJ�WKH�SDQGHPLF�IURP�ZKLFK�WKH�SKHQRPHQRQ�

ZDV�H[SHULHQFHG��

$QRWKHU�OLPLWDWLRQ�RI�WKH�VWXG\�ZDV�WKH�UHVHDUFKHU�PDGH�VHPL�VWUXFWXUHG�LQGLYLGXDO�

LQWHUYLHZ�TXHVWLRQV�DQG�VXUYH\�LWHPV�WR�H[WUDFW�SHUWLQHQW�DQG�UHOHYDQW�GDWD�VSHFLILF�WR�WKLV�VWXG\��

7KH�FUHDWLRQ�RI�WKH�TXHVWLRQV�ZDV�SUHIHUUHG�RYHU�XWLOL]LQJ�RWKHU�GDWD�VRXUFHV��DV�WKH�LQWHQW�ZDV�WR�

H[SORUH�D�SKHQRPHQRQ�QRW�\HW�SUHVHQW�ZLWKLQ�WKH�OLWHUDWXUH��7KHUHIRUH��WKH�LQWHUYLHZ�DQG�VXUYH\�

ZHUH�VSHFLILF�WR�WKH�SXUSRVH�RI�WKLV�VWXG\��+RZHYHU��D�QRYLFH�UHVHDUFKHU�ZLWK�VHOI�FRQVWUXFWHG�

TXHVWLRQV�SUHVHQWV�D�OLPLWDWLRQ��7KH�GHFLVLRQ�WR�FRQVWUXFW�WKH�LQWHUYLHZ�TXHVWLRQV�DQG�VXUYH\�

FRQWHQW�FRXOG�KDYH�LPSDFWHG�WKH�WUXVWZRUWKLQHVV�RI�WKH�ILQGLQJV��HYHQ�WKRXJK�WKH�GDWD�VRXUFHV�

XQGHUZHQW�H[SHUW�SDQHO�YDOLGDWLRQ�DQG�ZHUH�ILHOG�WHVWHG��$�IHZ�VXUYH\�OLPLWDWLRQV�H[LVWHG��7KHUH�
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ZHUH�SDUWLFLSDQWV�ZKR�GLG�QRW�FRPSOHWH�WKH�VXUYH\��+RZHYHU��RWKHU�OLPLWDWLRQV�ZLWK�WKH�VXUYH\�

PD\�EH�WKDW�VRPH�RU�DOO�UHVSRQVHV�WR�WKH�VXUYH\�LWHPV�ZHUH�XQWUXWKIXO��ODFNHG�PHULW�RU�FODULW\��

DQG�D�SDUWLFLSDQW�SRVVHVVHG�OLPLWHG�H[SHULHQFHV�UHJDUGLQJ�RQH�RU�PRUH�RI�WKH�TXHVWLRQV��<LQ��

�������

$QRWKHU�OLPLWDWLRQ�RI�WKLV�VWXG\�UHODWHG�WR�WKH�PHWKRGRORJ\�DQG�UHVHDUFK�GHVLJQ�ZDV�WKH�

VDPSOH�VL]H�ZDV�VPDOO��7KH�VDPSOH�VL]H�ZDV�DSSURSULDWH�IRU�WKH�VHOHFWHG�PHWKRGRORJ\�DQG�

GHVLJQ��WKRXJK�LW�ZDV�WRR�VPDOO�WR�JHQHUDOL]H�EH\RQG�WKH�VLWH�RI�WKH�VWXG\��7KLV�OLPLWDWLRQ�LV�

FRPPRQ�WR�TXDOLWDWLYH�VWXGLHV�VLQFH�WKH�VDPSOH�ZLOO�RQO\�UHSUHVHQW�D�VHW�QXPEHU�RI�LQGLYLGXDOV�

DQG�WKHLU�H[SHULHQFHV��ZKLFK�SUHYHQWV�JHQHUDOL]DWLRQ��&KHQDLO���������)XUWKHU��WKLV�OLPLWDWLRQ�

PD\�LPSDFW�WKH�WUXVWZRUWKLQHVV�RI�WKH�VWXG\�GXH�WR�WKH�VPDOO�VDPSOH��DV�ILQGLQJV�FDQQRW�EH�

JHQHUDOL]HG�WR�RWKHU�ORFDWLRQV�DQG�WKH�GHPRJUDSKLF�GLYHUVLW\�PD\�QRW�EH�UHIOHFWLYH�RI�RWKHU�&&)��

6LQFH�,�DP�D�QRYLFH�UHVHDUFKHU��ELDV�RU�LQVHQVLWLYLW\�ZLWKLQ�WKH�ODQJXDJH�RU�VWUXFWXUH�RI�

WKH�LQWHUYLHZ�TXHVWLRQV�PD\�KDYH�H[LVWHG��ZKLFK�PD\�KDYH�LQIOXHQFHG�WKH�UHVXOWV�RI�WKH�VWXG\��

7KLV�OLPLWDWLRQ�PD\�KDYH�LPSDFWHG�WKH�WUXVWZRUWKLQHVV�VLQFH�ILQGLQJV�ZHUH�FRQWLQJHQW�XSRQ�WKH�

SHUIRUPDQFH�RI�D�QRYLFH�UHVHDUFKHU��%R\DW]LV��������IRXQG�WKDW�FRQILGHQW�UHVHDUFKHUV�UHVXOW�LQ�

KLJKHU�OHYHOV�RI�UHOLDELOLW\��<LQ��������IRXQG�WKDW�WKH�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�DUH�DOVR�

LQIOXHQFHG�E\�WKH�UHVHDUFKHU¶V�FRQILGHQFH�OHYHO��6LQFH�,�DP�LQH[SHULHQFHG�ZLWK�FRQGXFWLQJ�

TXDOLWDWLYH�VLQJOH�FDVH�VWXGLHV��WKH�SURFHVV�RI�GDWD�FROOHFWLRQ�DQG�DQDO\VLV�ZHUH�OLPLWDWLRQV�EDVHG�

RQ�D�ODFN�RI�H[SHULHQFH��ZKLFK�PD\�KDYH�OLPLWHG�WKH�WUXVWZRUWKLQHVV�RI�WKH�ILQGLQJV�DQG�

FRQFOXVLRQV��3URFHGXUHV�ZHUH�WDNHQ�WR�PLWLJDWH�WKH�OLPLWDWLRQV��HVSHFLDOO\�UHJDUGLQJ�WKH�

UHVHDUFKHU�FUHDWHG�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�TXHVWLRQV��VXUYH\�TXHVWLRQV��DQG�EXLOGLQJ�

UHVHDUFKHU¶V�FRQILGHQFH��6LQFH�UHVHDUFKHU�SDUWLDOLW\�LV�DOZD\V�D�FRQFHUQ�LQ�VWXGLHV��,�YRZHG�WR�
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XSKROG�WKH�YDOXHV�RI�KRQHVW\�DQG�FRQILGHQWLDOLW\�DQG�PDGH�D�FRPPLWPHQW�WR�DYRLG�WKH�

IDOVLILFDWLRQ�RI�LQIRUPDWLRQ��&KHQDLO���������

'HOLPLWDWLRQV�

$�IHZ�GHOLPLWDWLRQV�RI�WKH�VWXG\�VKRXOG�EH�QRWHG��7KH�UHVHDUFK�ZDV�FRQILQHG�WR�FROOHFWLQJ�

GDWD�IURP�RQH�FRPPXQLW\�FROOHJH�ORFDWLRQ��,�SXUSRVHO\�GHOLPLWHG�WKH�SUREOHP�VWDWHPHQW�WKDW�

GHILQHG�WKH�VFRSH�RI�WKLV�VWXG\�DQG�ERXQGHG�LW�WR�D�VSHFLILF�JHRJUDSKLFDO�SODFH�DQG�WLPH��7KH�

SDUWLFLSDQW�SRRO�ZDV�GHOLPLWHG�WR�IXOO�WLPH�IDFXOW\�RQO\�WR�FUHDWH�D�KRPRJHQRXV�VDPSOH��,�

SXUSRVHO\�GHOLPLWHG�WKH�VDPSOH�XVLQJ�SXUSRVLYH�VDPSOLQJ�WR�VHOHFW�SDUWLFLSDQWV�EDVHG�RQ�WKHLU�

H[SHULHQFH�ZLWK�WKH�SKHQRPHQRQ��7KH�VWXG\�ZDV�SXUSRVHO\�GHOLPLWHG�WR�SDUWLFLSDQW�UHVSRQVHV�WR�

TXDOLWDWLYH�GDWD�VRXUFHV�LQFOXGLQJ�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV��VXUYH\V��DQG�VHFRQGDU\�

GDWD�ZLWK�SDUWLFLSDQWV�DOVR�EHLQJ�DVNHG�WR�FRPSOHWH�GHPRJUDSKLF�VXUYH\V��7KH�VHOHFWHG�GDWD�

VRXUFHV�H[SORUHG�D�VSHFLILF�SRSXODWLRQ�DQG�SKHQRPHQRQ�GXULQJ�D�VHW�WLPH�DW�D�GHVLJQDWHG�

ORFDWLRQ��ZKLFK�HVWDEOLVKHG�ERXQGDULHV�IRU�WKH�VWXG\�DQG�GHILQHG�WKH�FDVH��

(WKLFDO�$VVXUDQFHV�

(WKLFDO�FKDOOHQJHV�ZHUH�FRQVLGHUHG�EHIRUH��GXULQJ��DQG�DIWHU�WKH�VWXG\��<LQ���������

(WKLFDO�PDWWHUV�LQFOXGHG�HQVXULQJ�WUXVWZRUWKLQHVV��SDUWLFLSDQW�SURWHFWLRQV��SDUWLFLSDQW�DQG�GDWD�

FRQILGHQWLDOLW\��DQG�VDIHJXDUGLQJ�QRWLILFDWLRQV�DQG�WUDQVSDUHQW�FRQVHQW�DUWLFOHV��7R�JXDUDQWHH�

HWKLFDO�VWDQGDUGV�ZHUH�PDLQWDLQHG��SUH�DSSURYDO�DQG�LQVWUXPHQWDWLRQ�LQVSHFWLRQV�ZHUH�FRQGXFWHG�

E\�1&8¶V�,5%�WR�FRQILUP�SURSULHW\�DQG�WKDW�WKH�RXWOLQHG�UHVHDUFK�VWXG\�DGKHUHG�WR�FRPSOLDQFH�

VWDQGDUGV�DQG�WKH�H[SHFWHG�SDUDPHWHUV��2IILFH�IRU�+XPDQ�5HVRXUFH�3URWHFWLRQV���������,�

GHYHORSHG�WKH�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZ�SURWRFRO�DQG�VXUYH\�LWHPV�WKDW�XQGHUZHQW�

H[SHUW�SDQHO�YDOLGDWLRQ�DQG�ILHOG�WHVWLQJ��
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$IWHU�REWDLQLQJ�,5%�DSSURYDO��&&)�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�DQG�WKRVH�ZKR�DJUHHG�

ZHUH�DVNHG�WR�HQGRUVH�D�OHWWHU�RI�FRQVHQW�WKDW�GHILQHG�WKH�UHDVRQ�IRU�WKH�VWXG\��UHODWHG�SHULOV��WKH�

UHVHDUFK�TXHVWLRQV��LQGLYLGXDO�FRQILGHQWLDOLW\�GHFODUDWLRQV��DOO�SHUWLQHQW�UHVHDUFKHU�OLQNHG�FRQWDFW�

LQIRUPDWLRQ��DQG�D�YROXQWDU\�ZLWKGUDZDO�IRUP��)LQDOO\��WKH�DQRQ\PLW\�RI�DQVZHUV�DQG�DOO�RWKHU�

VKDUHG�GDWD�ZHUH�HQFU\SWHG�WKURXJK�WKH�FRQWUROV�DVVRFLDWHG�ZLWK�WKH�RQOLQH�VXUYH\�SODWIRUP��

ZKLFK�PDQDJHG�DOO�GDWD�LQSXW��2IILFH�IRU�+XPDQ�5HVRXUFH�3URWHFWLRQV���������6XUYH\SODQHW�FRP�

WRROV�FRPSO\�ZLWK�WKH�8QLWHG�6WDWHV�3ULYDF\�6KLHOG�IUDPHZRUN��)XUWKHU��VLQFH�,�FRQWDFWHG�

LQGLYLGXDOV�WR�FRQGXFW�VHPL�VWUXFWXUHG�LQGLYLGXDO�LQWHUYLHZV��WKH�SDUWLFLSDQWV�ZHUH�DVVLJQHG�D�

UDQGRP�DOLDV�WR�SUHVHUYH�WKHLU�LGHQWLW\��7KH�DVVLJQPHQW�RI�WKH�DOLDV�KDSSHQHG�IROORZLQJ�WKH�UHWXUQ�

RI�WKHLU�VLJQHG�LQIRUPHG�FRQVHQW�IRUP��7KH�UHVHDUFKHU�PDLQWDLQHG�D�ZULWWHQ�UHFRUG�RI�SDUWLFLSDQWV�

DQG�WKHLU�DVVLJQHG�DOLDV�WR�DOORZ�IRU�DQDO\]LQJ�WKHLU�UHVSRQVHV�ZLWK�WKH�GHPRJUDSKLFV�VXUYH\�DQG�

LQWHUYLHZV��7KLV�LQIRUPDWLRQ�UHPDLQHG�RQ�P\�ORFNHG�SUHPLVHV�DQG�ZLOO�EH�VKUHGGHG�DQG�UHF\FOHG�

LQ�DFFRUGDQFH�ZLWK�1&8¶V�UHTXLUHPHQWV��

6XPPDU\�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\��<LQ��������ZDV�WR�H[SORUH�

WKH�OLYHG�H[SHULHQFHV�RI�&&)�GXULQJ�WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�WKH�

XVHV�RI�DQ�/06�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�GXULQJ�WKH�&29,'����SDQGHPLF��

&KDSWHU��QH�SUHVHQWHG�WKH�UHVHDUFK�TXHVWLRQV��UDWLRQDOH�IRU�PHWKRGRORJ\�DQG�UHVHDUFK�GHVLJQ��

GDWD�FROOHFWLRQ�DQG�PDQDJHPHQW�SURFHGXUHV��DQG�GDWD�DQDO\VLV�SURFHGXUHV�LQ�DGGLWLRQ�WR�WKH�

DVVXPSWLRQV>$6�@��OLPLWDWLRQV��DQG�GHOLPLWDWLRQV�RI�WKLV�VWXG\��7KH�QH[W�FKDSWHU�UHSRUWV�WKH�

ILQGLQJV�RI�WKH�VWXG\�

� �
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&KDSWHU����)LQGLQJV�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WR�H[SORUH�FRPPXQLW\�

FROOHJH�IDFXOW\��&&)��H[SHULHQFHV�DW�D�FRPPXQLW\�FROOHJH�LQ�WKH�0LGZHVW�WUDQVLWLRQLQJ�IURP�

GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06��LQ�WKH�FRQWH[W�

RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��$�FDVH�VWXG\�SURYLGHG�D�

PHDQV�RI�H[DPLQLQJ�DQG�XQGHUVWDQGLQJ�WKH�OLYHG�H[SHULHQFHV�RI�IDFXOW\�DV�WKHLU�RUJDQL]DWLRQ�

XQGHUZHQW�D�UDSLG�FKDQJH�SURFHVV�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�LQVWUXFWLRQ�GXH�WR�WKH�

SDQGHPLF��ZKLFK�FUHDWHG�D�XQLTXH�FRQWH[W�LQ�KLJKHU�HGXFDWLRQ�RI�IRUFHG�XQIUHH]LQJ��DV�FRQFHLYHG�

E\�/HZLQ��������LQ�KLV�FKDQJH�WKHRU\��2QH�IRFXV�RI�WKH�VWXG\�ZDV�WR�H[SORUH�WKH�FKDQJH�SURFHVV�

IURP�DQ�XQELDVHG�VDPSOH�RI�IDFXOW\�ZKR�ZHUH�DOO�IRUFHG�WR�HQJDJH�LQ�FKDQJH�IURP�GLUHFW�WR�

H/HDUQLQJ�LQVWUXFWLRQ�UHJDUGOHVV�RI�WUDLQLQJ��EHOLHIV��VXEMHFW�DUHD��SUHSDUHGQHVV��DQG�RWKHU�IDFWRUV�

WR�GHYHORS�D�JUHDWHU�XQGHUVWDQGLQJ�RI�KRZ�IDFXOW\�RI�YDU\LQJ�H[SHULHQFH�OHYHOV�UHSUHVHQW�DQG�

SHUFHLYH�WKHLU�HQJDJHPHQW�LQ�FKDQJH��$�VHFRQG�IRFXV�ZDV�WR�DFKLHYH�D�JUHDWHU�XQGHUVWDQGLQJ�RI�

KRZ�IDFXOW\�HQJDJHG�ZLWK�DQ�/06�WR�DVVLVW�LQ�XWLOL]LQJ�H/HDUQLQJ�PHWKRGV�DQG�WRROV�WR�DFKLHYH�

VWXGHQW�OHDUQLQJ�DQG�HQJDJHPHQW�LQ�WKHLU�FRXUVHV��7KH�RSSRUWXQLW\�FUHDWHG�ZLWK�WKH�WUDQVLWLRQ�WR�

H/HDUQLQJ�GXULQJ�WKH�SDQGHPLF�ZDV�RQH�RI�H[SORUDWLRQ��REVHUYDWLRQ��DQG�GRFXPHQWDWLRQ�RI�

IDFXOW\�ZKR�PD\�QHYHU�KDYH�FRQVLGHUHG�RU�DWWHPSWHG�H/HDUQLQJ�SULRU�WR�WKH�SDQGHPLF�DQG�WKH�

HVVHQWLDO�QHHG�WR�HQJDJH�LQ�FKDQJH��ZKLFK�OLNHO\�SURPSWHG�YDULRXV�VKLIWV�LQ�SHUFHSWLRQV��L�H���

SRVLWLYH��QHJDWLYH��DQG�RU�QHXWUDO��RI�H/HDUQLQJ��

7ZHQW\�VHYHQ�&&)�HPSOR\HG�IXOO�WLPH�GXULQJ�WKH�����������VFKRRO�\HDU�SDUWLFLSDWHG�LQ�

WKH�VWXG\��$OO�&&)�ZHUH�HPSOR\HG�DW�WKH�VDPH�FRPPXQLW\�FROOHJH�LQ�WKH�0LGZHVW�DQG�ZHUH�

IRUFHG�WR�WUDQVLWLRQ�WR�D�IXOO�H/HDUQLQJ�PRGHO�LQ�WKH�VSULQJ�VHPHVWHU�RI�WKH�����������DFDGHPLF�

\HDU�GXH�WR�WKH�QDWLRQDO�HPHUJHQF\�GHFODUDWLRQ�RI�WKH�&29,'����SDQGHPLF��'DWD�IRU�DQDO\VLV�
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ZHUH�FROOHFWHG�IURP�VHPL�VWUXFWXUHG�LQWHUYLHZV��VXUYH\V��DQG�UHOHYDQW�DUFKLYDO�GRFXPHQWV�WR�

DQVZHU�WKH�SRVHG�UHVHDUFK�TXHVWLRQV��$OO�SDUWLFLSDQWV�ZHUH�UHFUXLWHG�WKURXJK�WKHLU�LQVWLWXWLRQDO�

HPDLO�DFFRXQW�DQG�YROXQWDULO\�FRQVHQWHG�WR�HQJDJH�LQ�LQWHUYLHZV�DQG�VXUYH\�FRPSOHWLRQ�WR�VKDUH�

WKHLU�H[SHULHQFHV�ZLWK�WKH�IRUFHG�FKDQJH��)DFXOW\�SDUWLFLSDQWV�SURYLGHG�WKHLU�H[SHULHQFHV�DQG�

SHUFHSWLRQV�SULRU�WR�DQG�GXULQJ�DQ�LQVWLWXWLRQDO�ZLGH�IRUFHG�WHDFKLQJ�DQG�OHDUQLQJ�WUDQVLWLRQ��

3ULRU�UHVHDUFK�LQYHVWLJDWLQJ�LQVWLWXWLRQDO�SROLFLHV�DQG�LQVWUXFWLRQDO�SUDFWLFHV�GRFXPHQWHG�

SHUFHLYHG�H/HDUQLQJ�WUDQVLWLRQLQJ�EDUULHUV�DQG�FKDOOHQJHV�IRU�IDFXOW\��VWXGHQWV��DQG�

DGPLQLVWUDWRUV�DFDGHPLFDOO\��HPRWLRQDOO\��DQG�ORJLVWLFDOO\��%HQWD�HW�DO���������0F.QLJKW�HW�DO���

�������7KH�LQWHQW�ZDV�IRU�WKLV�VWXG\�WR�SURYLGH�LQVLJKW�LQWR�LQVWUXFWLRQDO�FKDOOHQJHV�DQG�VXFFHVVHV�

RI�&&)�ZKHQ�PDQGDWHG�WR�WUDQVLWLRQ�IURP�D�WUDGLWLRQDO�WR�D�QRQWUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQW��

8VH�RI�QHZ�WHDFKLQJ�VWUDWHJLHV��PHWKRGRORJLHV��DQG�WHFKQRORJLFDO�WRROV�ZHUH�H[SORUHG�LQ�KRSHV�

RI�SURYLGLQJ�&&)�DQG�DGPLQLVWUDWRUV�XVHIXO�IHHGEDFN�WR�EHWWHU�VXSSRUW�WKHLU�VWDNHKROGHU�

SRSXODWLRQ��

7KLV�FKDSWHU�EHJLQV�ZLWK�D�GLVFXVVLRQ�RI�WKH�SURFHGXUHV�XVHG�WR�HVWDEOLVK�WUXVWZRUWKLQHVV�

RI�WKH�GDWD��1H[W��WKH�UHVXOWV�RI�GDWD�DQDO\VLV�DUH�SUHVHQWHG��ZKLFK�DUH�RUJDQL]HG�E\�UHVHDUFK�

TXHVWLRQ��7KH�ILQGLQJV�DUH�HYDOXDWHG��SURYLGLQJ�P\�LQWHUSUHWDWLRQ�DQG�SHUVSHFWLYH�RI�WKH�UHVXOWV�

LQ�WKH�FRQWH[W�RI�H[LVWLQJ�UHVHDUFK�DQG�WKH�WKHRUHWLFDO�IUDPHZRUN��DQG�RXWOLQLQJ�WKH�H[WHQW�WR�

ZKLFK�WKH�UHVXOWV�DOLJQHG�ZLWK�RU�GLIIHUHG�IURP�SULRU�UHVHDUFK��7KH�FKDSWHU�FRQFOXGHV�ZLWK�D�

VXPPDU\��

7UXVWZRUWKLQHVV�RI�WKH�'DWD�

(VWDEOLVKLQJ�WUXVWZRUWKLQHVV�RI�WKH�GDWD�ZDV�DFKLHYHG�E\�DWWHQGLQJ�WR�WKH�GHVLJQ�DQG�

LPSOHPHQWDWLRQ�RI�WKH�VWXG\�WR�DGGUHVV�FUHGLELOLW\��WUDQVIHUDELOLW\��GHSHQGDELOLW\��DQG�

FRQILUPDELOLW\��/RZH�HW�DO���������1RZHOO�HW�DO����������$GGUHVVLQJ�WKH�QHHG�IRU�FUHGLELOLW\�RI�
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ILQGLQJV�LV�FRQVLGHUHG�D�VLJQLILFDQW�FULWHULRQ�IRU�TXDOLWDWLYH�VWXGLHV��<LQ���������&UHGLELOLW\�ZDV�

HQGRUVHG�E\�H[HUFLVLQJ�VHYHUDO�SURYLVLRQV�WR�FRUURERUDWH�GDWD�DQG�ILQGLQJV�LQ�PXOWLSOH�ZD\V�

�/LQFROQ�	�*XED���������)LUVW��LQWHUYLHZ�TXHVWLRQV�ZHUH�GHYHORSHG�LQ�DOLJQPHQW�ZLWK�WKH�

UHVHDUFK�TXHVWLRQV��FRQVLVWHQW�ZLWK�&DVWLOOR�0RQWR\D¶V��������UHFRPPHQGDWLRQ�IRU�JHQHUDWLQJ�

LQWHUYLHZ�TXHVWLRQV�IRU�TXDOLWDWLYH�FDVH�VWXG\�UHVHDUFK�DQG�XQGHUZHQW�H[SHUW�SDQHO�YDOLGDWLRQ�DV�

GLG�WKH�UHVHDUFKHU�FUHDWHG�VXUYH\�TXHVWLRQV��)XUWKHU��WKH�LQWHUYLHZ�SURWRFRO�FRQVWUXFWHG��ZKLFK�

=XFNHU��������FRQVLGHUV�WKH�SURWRFRO�DQG�SUH�ZULWWHQ�TXHVWLRQV�HVVHQWLDO�IRU�LQWHUYLHZLQJ��ZDV�

ILHOG�WHVWHG�SULRU�WR�LPSOHPHQWDWLRQ��5HVHDUFKHU�FUHGLELOLW\�DQG�IDPLOLDULW\�ZLWK�WKH�UHVHDUFK�VLWH�

DVVLVWHG�LQ�HVWDEOLVKLQJ�WUXVW�ZLWK�WKH�SDUWLFLSDQWV��DV�,�KDYH�H[SHULHQFH�ZRUNLQJ�DV�D�GLUHFWRU�DW�D�

KLJKHU�OHDUQLQJ�LQVWLWXWLRQ�ZLWK�D�VWXGHQW�SRSXODWLRQ�OLNH�&&��

7KH�UHVHDUFKHU�UHFHLYHG�ZULWWHQ�DSSURYDO�IURP�WKH�FRPPXQLW\�FROOHJH�LQVWLWXWLRQDO�UHYLHZ�

ERDUG��,5%��WR�FRQGXFW�WKH�VWXG\��$OO�SDUWLFLSDQWV�UHFUXLWHG�ZHUH�SURYLGHG�ZLWK�D�EULHI�

EDFNJURXQG�VXPPDU\�RI�WKH�VWXG\�DQG�HQFRXUDJHG�WR�EH�KRQHVW�DERXW�WKHLU�H[SHULHQFHV�DQG�

UHVSRQVHV��ZHUH�LQIRUPHG�WKHLU�SDUWLFLSDWLRQ�ZDV�YROXQWDU\�DQG�WKH\�FRXOG�ZLWKGUDZ�RU�UHIXVH�WR�

DQVZHU�DQ\�TXHVWLRQ�V��DQG�ZHUH�DVVXUHG�DOO�LQIRUPDWLRQ�ZRXOG�EH�GH�LGHQWLILHG��UHPDLQ�

FRQILGHQWLDO��DQG�LQIRUPHG�SVHXGRQ\PV�ZRXOG�EH�XVHG�WR�SURWHFW�WKHLU�LGHQWLWLHV��'DWD�

WULDQJXODWLRQ�ZDV�DFKLHYHG�WKURXJK�FROOHFWLRQ�RI�GDWD�WKURXJK�LQWHUYLHZV��VXUYH\V��DQG�DUFKLYDO�

GRFXPHQWV�WR�FRUURERUDWH�DQG�IRUWLI\�WKHPHV�DQG�ILQGLQJV��*XLRQ�HW�DO����������

7R�DOORZ�IRU�WUDQVIHUDELOLW\�RI�ILQGLQJV��GHPRJUDSKLF�HOHPHQWV�RI�WKH�FRPPXQLW\�FROOHJH�

DUH�VKDUHG�DQG�WKH�FULWHULRQ�IRU�SXUSRVHIXO�VDPSOLQJ�LV�RXWOLQHG�VR�WKDW�RWKHU�UHVHDUFKHUV�DQG�

SUDFWLWLRQHUV�FDQ�GHWHUPLQH�LI�DQG�KRZ�WKH�UHVXOWV�FDQ�EH�DSSOLHG��<LQ���������$V�ZLWK�PRVW�

TXDOLWDWLYH�GHVLJQV��WKH�WUDQVIHUDELOLW\�RI�ILQGLQJV�LV�OLPLWHG��6WDNH���������+RZHYHU��WKH�VDPSOH�

RI����LQFOXGHV�IDFXOW\�ZLWK�YDULHG�FKDUDFWHULVWLFV�WKDW�LQFOXGH�OHYHOV�RI�H[SHULHQFHV��VXFK�DV�\HDUV�
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RI�VHUYLFH��HGXFDWLRQDO�EDFNJURXQGV�DQG�GHJUHH�OHYHOV��FRXUVHV�WDXJKW��DQG�H[SHULHQFH�XVLQJ�

GLYHUVH�WHDFKLQJ�PRGDOLWLHV�LQ�DGGLWLRQ�WR�JHQGHU��DJH��DQG�HWKQLFLW\��

'HSHQGDELOLW\�ZDV�HVWDEOLVKHG�WKURXJK�FDUHIXO�DQG�WKRURXJK�GHVFULSWLRQ�RI�WKH�GHVLJQ�DQG�

PHWKRGRORJ\�DV�ZHOO�DV�WKH�DQDO\VLV�SURFHGXUHV�HPSOR\HG�ZLWKLQ�WKLV�PDQXVFULSW�WR�DOORZ�IRU�

UHSOLFDWLRQ��7KH�VXUYH\�TXHVWLRQV��LQWHUYLHZ�SURWRFRO��DQG�DUFKLYDO�GDWD�DUH�GRFXPHQWHG�DQG�

SURYLGHG�LQ�WKH�DSSHQGLFHV��(VWDEOLVKLQJ�FRQILUPDELOLW\�RI�WKH�ILQGLQJV�LV�IRFXVHG�RQ�HQVXULQJ�

GDWD�DQG�UHVXOWV�DUH�QRW�GXH�WR�SDUWLFLSDQW�DQG�RU�UHVHDUFK�ELDV��%HFDXVH�,�XVHG�D�VHOI�GHYHORSHG�

LQWHUYLHZ�SURWRFRO�DQG�FRQGXFWHG�DOO�FRGLQJ�DQG�DQDO\VLV��ILQGLQJV�HPHUJLQJ�IURP�GDWD�PD\�

UHIOHFW�P\�RZQ�SUHGLVSRVLWLRQV��KRZHYHU��GDWD�WULDQJXODWLRQ�FRQILUPHG�SDUWLFLSDQW�UHVSRQVHV�

ZHUH�VLPLODU�DFURVV�LQWHUYLHZV��VXUYH\V��DQG�DUFKLYDO�GDWD��0HWKRGV�XVHG�WR�SURWHFW�DJDLQVW�

SDUWLFLSDQW�ELDV�LQFOXGHG�XQIDPLOLDULW\�ZLWK�SDUWLFLSDQWV��OLPLWHG�UHVHDUFKHU�LQSXW�GXULQJ�WKH�

LQWHUYLHZ�SURFHVV�DVLGH�IURP�UHVWDWLQJ�RU�UHSKUDVLQJ�LQWHUYLHZ�TXHVWLRQV��DQG�SHUFHLYHG�WUXWKIXO�

UHVSRQVHV�E\�UHDVVXUDQFHV�DQG�UHIHUHQFHV�WR�SDUWLFLSDWLRQ�FRQILGHQWLDOLW\�DQG�YROXQWDU\�

SDUWLFLSDWLRQ�RU�ZLWKGUDZDO�RXWOLQHG�LQ�WKH�FRQVHQW�OHWWHU��0RUHRYHU��WKH�HOHFWURQLF�VXUYH\�ZDV�

EULHI�FRQWDLQLQJ�PXOWLSOH�FKRLFH�DQG�HVVD\�TXHVWLRQV��&OHDU��XVHU�IULHQGO\�LQVWUXFWLRQV�ZHUH�JLYHQ�

WR�GLUHFW�SDUWLFLSDQWV�WR�DSSOLFDEOH�TXHVWLRQV�DFFRUGLQJ�WR�WKHLU�UHVSHFWLYH�LQVWUXFWLRQDO�

H[SHULHQFHV��WHDFKLQJ�PRGDOLWLHV��DQG�OHDUQLQJ�HQYLURQPHQWV��

5HVXOWV�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH�UHVHDUFK�VWXG\�ZDV�WR�H[SORUH�&&)�H[SHULHQFHV�ZLWK�

WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�DQ�/06�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�

FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��7KUHH�UHVHDUFK�TXHVWLRQV�ZHUH�

SRVHG�EDVHG�RQ�/HZLQ¶V��������FKDQJH�WKHRU\�FRPSULVHG�RI�KLV�FKDQJH�PDQDJHPHQW�PRGHO��DOVR�

NQRZQ�DV�FKDQJH�PRGHO����VWHS�PRGHO��WKUHH�VWHS�PRGHO�FKDQJH�PDQDJHPHQW��DQG�FKDQJLQJ�DV�
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WKUHH�VWHSV��&$76���/HZLQ��������WKHRUL]HG�FKDQJH�RFFXUV�LQ�WKUHH�VWHSV������XQIUHH]LQJ������

FKDQJH��DQG�����UHIUHH]H��7KURXJKRXW�WKH�FKDQJH�SURFHVV��WKHUH�DUH�UHVWUDLQLQJ�IRUFHV�WKDW�SXVK�

SHRSOH�WR�UHVLVW�FKDQJH�DQG�PDLQWDLQ�WKH�VWDWXV�TXR�FRPSHWLQJ�DJDLQVW�GULYLQJ�IRUFHV�WKDW�SXVK�

IRU�FKDQJH��/HZLQ��������0DQFKHVWHU�HW�DO����������

7KH�SDUWLFLSDQWV�LQ�WKLV�VWXG\�SURYLGHG�LPSRUWDQW�LQVLJKWV�WKURXJK�FRQWULEXWLRQV�YLD�

LQWHUYLHZV��VXUYH\V��DQG�VHFRQGDU\�GDWD�DERXW�WKHLU�OLYHG�H[SHULHQFHV�ZLWK�WKH�WUDQVLWLRQ�IURP�

GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DPLG�WKH�&29,'����SDQGHPLF�DQG�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WKH�

UHVHDUFK�TXHVWLRQV��)DFXOW\�SDUWLFLSDQWV�DFWLYHO\�HPSOR\HG�IXOO�WLPH�GXULQJ�WKH�����������

DFDGHPLF�\HDU�ZHUH�UHFUXLWHG�IURP�RQH�1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH��3RWHQWLDO�

SDUWLFLSDQWV�VROLFLWHG�ZHUH�IXOO�WLPH�LQVWUXFWRUV�ZLWK�YDU\LQJ�GHJUHH�OHYHOV��DJHV��JHQGHU��DQG�

FRXUVHV�WDXJKW��,Q�DFFRUGDQFH�ZLWK�LQVWLWXWLRQDO�SROLF\�DQG�SURFHGXUHV��DQ�HOHFWURQLF�DWWDFKPHQW�

RI�WKH�VLWH�LQVWLWXWLRQ¶V�,5%�DSSURYDO�OHWWHU�ZLWK�D�FRS\�RI�WKH�UHFUXLWPHQW�LQVWUXPHQW�DQG�OHWWHU�RI�

FRQVHQW�ZHUH�HPDLOHG�WR�DOO����FKDQFHOORUV�UHSUHVHQWLQJ�HDFK�&&�FDPSXV��7KHVH�FKDQFHOORUV�

FLUFXODWHG�WKH�LQYLWDWLRQ�WR�SDUWLFLSDWH�WR�IXOO�WLPH�IDFXOW\�YLD�HPDLO��

)DFXOW\�ZHUH�LQYLWHG�WR�SDUWLFLSDWH�LQ�HLWKHU�RU�ERWK�WKH�LQWHUYLHZ�DQG�RQOLQH�VXUYH\��7KH�

LQIRUPHG�FRQVHQW�OHWWHU�QRWHG�KRZ�DOO�DFWLYLWLHV�ZHUH�RSWLRQDO��DQG�SDUWLFLSDQWV�FRXOG�RSW�RXW�RI�

DOO�RU�DQ\�DFWLYLW\�ZLWKRXW�TXHVWLRQ��$SSHQGL[�$���$OO����SDUWLFLSDQWV�ZKR�YROXQWHHUHG�PHW�WKH�

SDUWLFLSDWLRQ�FULWHULD�RXWOLQHG�LQ�WKH�UHFUXLWPHQW�OHWWHU�DQG�FRPSOHWHG�WKH�HOHFWURQLF�VXUYH\��7HQ�

RI�WKHVH�SDUWLFLSDQWV�DOVR�DJUHHG�WR�DQ�LQWHUYLHZ��$OO�SDUWLFLSDQWV�DUH�UHIHUUHG�WR�E\�WKHLU�DVVLJQHG�

SVHXGRQ\PV��7DEOH���GHSLFWV�WKH�SDUWLFLSDQWV�WKDW�FRPSOHWHG�WKH�VHPL�VWUXFWXUHG�LQGLYLGXDO�

LQWHUYLHZV�DQG�VXUYH\V�DQG�WKRVH�WKDW�RQO\�FRPSOHWHG�WKH�VXUYH\��

� �
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7DEOH���

6DPSOLQJ�3VHXGRQ\P�DQG�'DWD�6RXUFH�3DUWLFLSDWLRQ�

3DUWLFLSDQW�3VHXGRQ\P� ,QWHUYLHZ� 6XUYH\�
$OH[DQGULWH� ;� ;�
&LWULQH� ;� ;�
&U\VWDO� ;� ;�
(PHUDOG� ;� ;�
2SDO� ;� ;�
5RVH� ;� ;�
5XE\� ;� ;�
6DSSKLUH� ;� ;�
7RSD]� ;� ;�
=LUFRQ� ;� ;�
$PHWK\VW� � ;�
$TXDPDULQH� � ;�
'LDPRQG� � ;�
*DUQHW� � ;�
-DGH� � ;�
3HDUO� � ;�
3HULGRW� � ;�

�
'HPRJUDSKLFV�RI�WKH�SDUWLFLSDQWV�DUH�GLVSOD\HG�LQ�)LJXUH����3DUWLFLSDQWV¶�DJHV�YDULHG��2I�

WKH����SDUWLFLSDQWV�ZKR�FRPSOHWHG�WKH�LQWHUYLHZ�DQG�VXUYH\��ILYH�������LGHQWLILHG�DV�IHPDOH��IRXU�

������LGHQWLILHG�DV�PDOH��DQG�RQH�������LGHQWLILHG�DV�QRQ�ELQDU\��7KHUH�ZHUH����VXUYH\�RQO\�

SDUWLFLSDQWV�RI�ZKRP�����LGHQWLILHG�DV�IHPDOH������LGHQWLILHG�DV�PDOH��DQG����LGHQWLILHG�DV�

QRQ�ELQDU\��3DUWLFLSDQWV�LGHQWLILHG�WKHLU�KLJKHVW�OHYHO�RI�HGXFDWLRQ��RQH�KDV�RQO\�D�EDFKHORU¶V�

GHJUHH�����KDYH�PDVWHU¶V�GHJUHHV��WKUHH�KDYH�SRVW�PDVWHU¶V��PRUH�WKDQ�RQH��FHUWLILFDWHV��DQG�RQH�

KDV�D�GRFWRUDO�GHJUHH��2I�WKH����SDUWLFLSDQWV�ZKR�SURYLGHG�WKHLU�HWKQLFLW\�������������LGHQWLILHG�

DV�:KLWH�&DXFDVLDQ�DQG�RQH��������LGHQWLILHG�DV�PXOWL�5DFLDO��

� �
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)LJXUH���

'HPRJUDSKLF�6WDWLVWLFV�RI�,QWHUYLHZ�DQG�6XUYH\�3DUWLFLSDQWV�

�

3ULRU�WR�FRQGXFWLQJ�HDFK�LQGLYLGXDO�LQWHUYLHZ��&&)�ZHUH�HQFRXUDJHG�WR�FRPSOHWH�DQ�

RQOLQH����TXHVWLRQ�VXUYH\�GHVLJQHG�WR�VKDUH�SUH��DQG�SRVW�WHDFKLQJ�SHUFHSWLRQV�DQG�H[SHULHQFHV�

�$SSHQGL[�)���$IWHU�WKH�LQWURGXFWLRQV�DQG�SULRU�WR�WKH�EHJLQQLQJ�WKH�LQWHUYLHZ�TXHVWLRQV��

SDUWLFLSDQWV�ZHUH�DVNHG�LI�WKHUH�ZDV�DGGLWLRQDO�LQIRUPDWLRQ�IURP�WKH�VXUYH\�WKH\�ZDQWHG�WR�VKDUH��

7KH�LQWHUYLHZ�SURWRFRO�ZDV�FRPSULVHG�RI����TXHVWLRQV��$SSHQGL[�*���$IWHU�DXGLR�UHFRUGHG�

=RRP�LQWHUYLHZV�ZHUH�FRPSOHWHG��WKH�LQWHUYLHZV�ZHUH�WUDQVFULEHG�XVLQJ�=RRP�DXGLR�ILOHV�DQG�

XSORDGHG�WR�2WWHU�DL�WUDQVFULSWLRQ�DSSOLFDWLRQV��$�WKLUG�UHFRUGLQJ�XVLQJ�WKH�L3KRQH�9RLFH�0HPRV�

DSSOLFDWLRQ�SURYLGHG�D�EDFNXS�UHFRUGLQJ��$IWHU�WKH�LQLWLDO�WUDQVFULSWLRQ��WKH�IXOO�DXGLR�UHFRUGLQJ�

,QWHUYLHZHHV 6XUYH\V

$JHV (GXFDWLRQ�/HYHOV
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ZDV�SOD\HG�DJDLQ�ZKLOH�UHYLHZLQJ�WKH�WUDQVFULEHG�QDUUDWLYH�IRU�FRQVLVWHQF\�DQG�WR�PDNH�

QHFHVVDU\�FRUUHFWLRQV�DQG�HGLWV�WR�HQVXUH�YHUEDWLP��FOHDQ�WUDQVFULSWLRQV�RI�HDFK�LQWHUYLHZ��(DFK�

LQWHUYLHZ�SDUWLFLSDQW�ZDV�HPDLOHG�D�WUDQVFULEHG�VXPPDU\�RI�WKHLU�UHVSHFWLYH�DXGLR�LQWHUYLHZV�WR�

PDNH�PRGLILFDWLRQV��FRUUHFWLRQV��RU�FODULILFDWLRQV�WKH\�GHVLUHG�DV�SDUW�RI�WKH�PHPEHU�FKHFNLQJ�

SURFHVV�WR�HVWDEOLVK�WUXVWZRUWKLQHVV�RI�WKH�GDWD��

7KUHH�GDWD�VRXUFHV�ZHUH�XVHG�LQFOXGLQJ�VHPL�VWUXFWXUHG�LQWHUYLHZV��HOHFWURQLF�VXUYH\V��

DQG�VHFRQGDU\�DUFKLYDO�GDWD��6HFRQGDU\�GDWD�ZHUH�OLPLWHG�WR�OLVWV�RI�HGXFDWLRQ�WHFKQRORJ\�WRROV�

DQG�SURGXFWV�XVHG�E\�&&)�WR�DVVLVW�VWXGHQWV�ZLWK�H/HDUQLQJ�DQG�FRQWHQW�RQ�WKH�LQVWLWXWLRQ¶V�

ZHEVLWH�RXWOLQLQJ�UHPRWH�ZRUN�DQG�LQVWUXFWLRQ�IRU�VWXGHQWV�DQG�IDFXOW\��0HWKRG�DQG�VRXUFH�

WULDQJXODWLRQ�ZHUH�DFKLHYHG�WR�HQVXUH�ELDVHV�ZHUH�PLQLPL]HG�RU�HOLPLQDWHG�WKURXJK�GDWD�DQDO\VLV�

DQG�FRPSDULVRQV��$IWHU�DOO�GDWD�ZHUH�FROOHFWHG��WKH�VL[�VWHSV�RI�WKHPDWLF�DQDO\VLV�E\�%UDXQ�DQG�

&ODUNH��������ZHUH�HPSOR\HG�WR�DQDO\]H�WKH�UDZ�GDWD�DQG�DQVZHU�WKH�UHVHDUFK�TXHVWLRQV�SRVHG��

7KH�ILUVW�VWHS�ZDV�WR�EHFRPH�IDPLOLDU�ZLWK�WKH�GDWD��ZKLFK�ZDV�DFFRPSOLVKHG�WKURXJK�PDQXDO�

GDWD�WUDQVFULSWLRQ�DQG�YHULILFDWLRQ��OLVWHQLQJ�WR�WKH�=RRP�DXGLR�UHFRUGLQJV��DQG�UHDGLQJ�WKURXJK�

DOO�UDZ�GDWD��$IWHU�YHULI\LQJ�WUDQVFULSWLRQ�DFFXUDF\�DQG�PHPEHU�FKHFNLQJ��VWHS�WZR�RI�WKHPDWLF�

DQDO\VLV�ZDV�LQLWLDWHG��ZKLFK�LQYROYHG�JHQHUDWHG�LQLWLDO�FRGHV��7KH�WUDQVFULEHG�LQWHUYLHZ�GDWD�

ZHUH�FRGHG�PDQXDOO\�DQG�XVLQJ�19LYR��Y������TXDOLWDWLYH�VRIWZDUH�ZKLOH�VXUYH\V�ZHUH�

PDQXDOO\�FRGHG�LQ�0LFURVRIW�DSSOLFDWLRQV��:RUG�DQG�([FHO���6HFRQGDU\�GDWD�ZHUH�LQFRUSRUDWHG�

ZLWKLQ�WKH�ILQGLQJV�WR�IXUWKHU�VXEVWDQWLDWH�WKHPHV�UHYHDOHG��

7HQ�WUDQVFULEHG�LQWHUYLHZV�ZHUH�SUHSDUHG�DQG�LPSRUWHG�LQWR�19LYR��Y������TXDOLWDWLYH�

DQDO\VLV�VRIWZDUH��(DFK�OLQH�ZDV�PDQXDOO\�FRGHG�ZLWK�FRQWH[WXDO�FRQWHQW�WR�WKH�QRGHV��VHH�

$SSHQGL[�+���1RGHV�DUH�SDVVDJHV�RI�FRPPHQWV�RU�VWDWHPHQWV��0XOWLSOH�VXEFDWHJRU\�QRGHV�ZHUH�

FUHDWHG�WKDW�UHODWHG�WR�WKH�UHVHDUFK�TXHVWLRQV�DV�FRQWHQW�ZDV�UHDG�DQG�FRGLQJ�ZDV�UHILQHG�ZLWKLQ�
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WKH�QRGHV��6HYHQWHHQ�QRGHV�ZHUH�FUHDWHG�WKDW�FRUUHVSRQGHG�WR�WKH�TXHVWLRQV�LQ�WKH�LQWHUYLHZ�

SURWRFRO��$Q�DGGLWLRQDO�QRGH��NH\ZRUGV��ZDV�FUHDWHG��UHVXOWLQJ�LQ����SDUHQW�QRGH�ODEHOV��

5HILQHPHQW�RI�FRGLQJ�UHVXOWHG�LQ�����QRGHV�����SDUHQW�QRGHV�ZLWK�PXOWLSOH�VXEFDWHJRU\�QRGHV���

,Q�WKLV�VWXG\��FDWHJRULHV�KDG�PXOWLSOH�PHDQLQJV�DQG�FRQWHQW�ZDV�FRGHG�WR�PXOWLSOH�QRGHV�ZKHQ�

UHOHYDQW��

$QRWKHU�PHWKRG�RI�FRGLQJ�FRQGXFWHG�LQ�19LYR�LQFOXGHG�NH\ZRUG�DQG�IUHTXHQF\�ZRUG�

FRXQW�TXHULHV��IUHTXHQF\�FRXQWV�ZHUH�WDOOLHG�IURP�WKH�QXPEHU�RI�GRFXPHQWV�FRGHG�WR�HDFK�QRGH��

7KH�ODEHOV�ZHUH�RUJDQL]HG�DOSKDEHWLFDOO\�E\�QRGH�ODEHOV��&ROXPQ�$��ZLWK�IUHTXHQF\�FRXQWV�

�&ROXPQ�%��DQG�SHUFHQWDJHV��&ROXPQ�&���HDFK�FROXPQ�ZDV�EDVHG�RQ����LQWHUYLHZ�GRFXPHQWV�

�VHH�$SSHQGL[������7KH�LQLWLDO�QRGHV�FUHDWHG�ZHUH�ILUVW�OD\HU�QRGHV��0XOWLSOH�QRGHV�HPHUJHG�

IURP�WKH�LQLWLDO�QRGHV��$OVR��QXPHURXV�QRGHV�HPHUJHG�IURP�WKH�VHFRQG�OD\HU�QRGHV��0DQ\�QRGHV�

HPHUJHG�IURP�WKH�WKLUG�OD\HU�QRGHV��

7KH�FRGLQJ�SURFHVV�LQFOXGHG�LQGXFWLYH�DQG�GHGXFWLYH�UHDVRQLQJ�ZLWKLQ�WKUHH�SKDVHV��

0DQXDOO\�UHDGLQJ�HDFK�LQWHUYLHZ�WUDQVFULSW�OLQH�E\�OLQH�ZDV�WKH�LQLWLDO�VWHS�DQG�DQ�HVVHQWLDO�SDUW�

RI�WKH�FRGLQJ�SURFHVV�SUDFWLFHG�WKURXJKRXW�WKLV�VWXG\��7KH�ILUVW�FRGLQJ�SKDVH�ZDV�RSHQ�FRGLQJ�RI�

WKH�GDWD�WR�GHYHORS�GHVFULSWLYH�FRGHV�WKDW�OHG�WR�WKH�FUHDWLRQ�RI�WKHPHV�DQG�DVVLJQLQJ�ODEHOV�WR�

FDWHJRULHV��%UDXQ�	�&ODUNH���������7KLV�SKDVH�LQFOXGHG�LQ�YLYR�FRGLQJ��ZKLFK�LV�WKH�VHOHFWLRQ�RI�

VSHFLILF�ZRUGV�DQG�SKUDVHV�IURP�WKH�LQWHUYLHZV�IRU�ODEHOLQJ�SXUSRVHV��7KH�WKLUG�VWHS�RI�WKHPDWLF�

DQDO\VLV�LQYROYHG�D[LDO�FRGLQJ��VHDUFKLQJ�IRU�SDWWHUQV��DQG�LGHQWLI\LQJ�HPHUJLQJ�WKHPHV��%UDXQ�

	�&ODUNH���,Q�WKLV�SKDVH��PHUJLQJ��FOXVWHULQJ��ODEHOLQJ��DQG�HOLPLQDWLQJ�FDWHJRULHV�ZDV�

DFFRPSOLVKHG��7KLV�VWHS�DOVR�LQFOXGHG�VHOHFWLYH�FRGLQJ��WKH�FRQFHQWUDWHG�OHYHO�RI�DQDO\VLV�LQ�

ZKLFK�WKH�UHVHDUFKHU�LQWHUSUHWV�DQG�V\QWKHVL]HV�PHDQLQJ��$XHUEDFK�	�6LOYHUVWHLQ���������1HZ�

WKHPHV�ZHUH�FUHDWHG�DQG�FRPSDUHG�UHTXLULQJ�DGGLWLRQDO�PHUJLQJ��FOXVWHULQJ��DQG�WKH�HOLPLQDWLRQ�
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RI�FDWHJRULHV��6LQFH�WKH�VL[�VWHSV�RI�WKHPDWLF�DQDO\VLV�DUH�QRW�OLQHDU��DQG��DV�VXFK��DGGLWLRQDO�

FRGLQJ�ZDV�SHUIRUPHG��

%DVHG�RQ�WKH�VKDUHG�YLHZV�RI�SDUWLFLSDQWV��D�FRPPRQ�WKHPH�FRQQHFWHG�WR�GLUHFW�

LQVWUXFWLRQ��K\EULG�LQVWUXFWLRQ��DQG�RU�H/HDUQLQJ�LQVWUXFWLRQ�SULRU�WR�DQG�DIWHU�DQ�LQVWLWXWLRQ�ZLGH�

H/HDUQLQJ�PDQGDWH�EHFDXVH�RI�WKH�SDQGHPLF�HPHUJHG��$IWHU�WKH�19LYR�LQLWLDO�FRGLQJ�SURFHVVHV�

ZLWK�DVVLJQHG�QRGHV��D�VHFRQG�URXQG�RI�GHGXFWLYH�FRGLQJ�WRRN�SODFH�XVLQJ�19LYR�TXHULHV�WRROV��

$IWHU�19LYR�UHSRUWV�ZHUH�SULQWHG��D�WKLUG�PDQXDO�UHYLHZ�ZDV�FRPSOHWHG�LQFRUSRUDWLQJ�TXHVWLRQV�

IURP�ERWK�LQWHUYLHZ�DQG�VXUYH\�TXHVWLRQV��3DWWHUQV�ZHUH�REVHUYHG�DQG�QHZ�FDWHJRULHV�ZHUH�

DVVLJQHG�DQG�FRGHG�IRU�HDFK�QHZ�WKHPH��DV�WKH\�ZHUH�HPSOR\HG�WR�DQVZHU�HDFK�RI�WKH�UHVHDUFK�

TXHVWLRQV�SRVHG��:LWK�HVWDEOLVKHG�FRGHV��SDWWHUQV��DQG�FDWHJRULHV��,�FRPSOHWHG�WKH�IRXUWK�VWHS�RI�

WKHPDWLF�DQDO\VLV�E\�UHYLVLQJ�WKHPHV�DQG�SURFHHGHG�WR�WKH�ILIWK�VWHS�RI�GHILQLQJ�DQG�QDPLQJ�

WKHPHV��7KH�VL[WK�DQG�ILQDO�VWHS�RI�WKHPDWLF�DQDO\VLV�ZDV�ZULWLQJ�WKH�UHSRUW��%UDXQ�	�&ODUNH��

�������)LQGLQJV�DUH�RUJDQL]HG�E\�UHVHDUFK�TXHVWLRQ�DQG�FRQWDLQ�WKH�FRUUHVSRQGLQJ�WKHPHV�WKDW�

DQVZHU�HDFK�TXHVWLRQ���

5HVHDUFK�4XHVWLRQ���

7KH�ILUVW�UHVHDUFK�TXHVWLRQ�SRVHG�ZDV��+RZ�GR�FRPPXQLW\�FROOHJH�IDFXOW\�UHSUHVHQW�WKHLU�

OLYHG�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DW�1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH"�7KH�

RYHUDUFKLQJ�ZD\�&&)�UHSUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�WKURXJKRXW�WKHLU�UDSLG�WUDQVLWLRQ�ZDV�

FDSWXUHG�DFURVV�WKUHH�WKHPHV��7KH�SDQGHPLF�FUHDWHG�D�XQLTXH�VLWXDWLRQ�IRU�IDFXOW\�LQH[SHULHQFHG�

LQ�QRQ�WUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQWV�FDXVLQJ�LQVWUXFWLRQDO��HPRWLRQDO��DQG�SK\VLFDO�

FKDOOHQJHV�IRU�PDQ\�DQG�VXFFHVVHV�IRU�RWKHUV��7KH�&&)�VKDUHG�H[SHULHQFHV�UHODWHG�WR�WKHLU�

VXFFHVVHV�DQG�FKDOOHQJHV�WHDFKLQJ�LQ�GLUHFW��K\EULG��DQG�H/HDUQLQJ�HQYLURQPHQWV�DV�WKH\�VKDUHG�
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ERWK�WKHLU�OLYHG�H[SHULHQFHV�SULRU�WR�DQG�GXULQJ�WKH�SDQGHPLF�UHVXOWLQJ�LQ�WKH�IRUFHG�IXOO�

WUDQVLWLRQ�WR�RQO\�H/HDUQLQJ��7KH�WKUHH�WKHPHV�WKDW�HPHUJHG�WKURXJK�LQGXFWLYH�FRGLQJ�DQG�

VXSSRUWHG�E\�SDUWLFLSDQW�UHVSRQVHV�ZHUH�WKDW�&&)�UHSUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�DV���D��

HYROYLQJ�VWDWHV�RI�UHDGLQHVV���E��HPRWLRQDOO\�FKDUJHG��DQG��F��WLPH�RI�SHUVRQDO�JURZWK���

7KHPH����(YROYLQJ�6WDWHV�RI�5HDGLQHVV��7KH�&&)�SDUWLFLSDQWV�UHSUHVHQWHG�WKHLU�OLYHG�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DV�D�VRPHZKDW�FRQVWDQW�SURFHVV�RI�HYROYLQJ�OHYHOV�

RI�UHDGLQHVV�IRU�WHDFKLQJ�LQ�GLUHFW��K\EULG��DQG�H/HDUQLQJ�HQYLURQPHQWV��3DUWLFLSDQWV�LGHQWLILHG�

ZKDW�WUDLWV�DQG�H[SHULHQFHV�WKH\�KDG�WKDW�OHG�WKHP�WR�IHHO�SUHSDUHG��VHPL�SUHSDUHG��RU�XQSUHSDUHG�

DV�WKH\�XQGHUZHQW�WKH�UDSLG�H/HDUQLQJ�WUDQVLWLRQ��0RVW�SDUWLFLSDQWV�H[SUHVVHG�IHHOLQJV�RI�

XQSUHSDUHGQHVV�GXH�WR�WKHLU��D��LQDELOLW\�DQG�XQIDPLOLDULW\�ZLWK�QDYLJDWLQJ�RQOLQH�LQVWUXFWLRQ���E��

ODFN�RI�IDFH�WR�IDFH�VWXGHQW�HQJDJHPHQW��DQG��F��SHUVRQDO�LPSHGLPHQWV�OLNH�SDQGHPLF�IHDUV��

HPRWLRQDO�VXSSRUWV��DQG�RWKHU�HVVHQWLDO�HIILFDFLRXV�WUDQVLWLRQLQJ�UHDGLQHVV�VNLOOV��

3DUWLFLSDQWV�H[SUHVVHG�IHHOLQJ�RI�XQSUHSDUHGQHVV�GXH�WR�WKHLU�LQDELOLW\�DQG�XQIDPLOLDULW\�

ZLWK�QDYLJDWLQJ�RQOLQH�LQVWUXFWLRQ��6RPH�RI�WKH�FRPPHQWV�WKDW�SDUWLFLSDQWV�VWDWHG�ZHUH��

•� ³,�KDYH�OLPLWHG�H[SHULHQFHV�XVLQJ�GLYHUVH�H7RROV�DQG�SODWIRUPV´��7RSD]���

•� ³$�FKDOOHQJH�ZDV�WR�OHDUQ�KRZ�WR�UXQ�D�IRUPDO�FODVVURRP�LQ�DQ�LQIRUPDO�VHWWLQJ´��5XE\����

•� ³)LJXULQJ�RXW�KRZ�WR�PDQDJH�P\�FODVVURRP«DGDSWLQJ�WR�RQOLQH�FXUULFXOXP�DQG�
UHVRXUFHV´��2SDO���

3DUWLFLSDQWV�DOVR�H[SUHVVHG�IHHOLQJV�RI�XQSUHSDUHGQHVV�GXH�WR�WKH�ODFN�RI�IDFH�WR�IDFH�

VWXGHQW�HQJDJHPHQW��'DWD�LQFOXGHG�VWDWHPHQWV�VXFK�DV��³,�ZDV�ZRUULHG�DERXW�LI�,�ZRXOG�EH�DEOH�WR�

HVWDEOLVK�RU�PDLQWDLQ�VWXGHQW�UHODWLRQVKLSV�LQ�YLUWXDO�HQYLURQPHQWV´��$PHWK\VW���$OWKRXJK�

$PHWK\VW�H[SUHVVHG�IHHOLQJV�RI�WUDQVLWLRQLQJ�XQSUHSDUHGQHVV�LQ�VHYHUDO�DUHDV��KHU�VWXGHQW�

HQJDJHPHQW�RSLQLRQV�ZHUH�PRUH�UREXVW��6LPLODUO\��LQ�HPRWLRQ�WR�$PHWK\VW��5RVH�VWDWHG��³,�IRXQG�
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LW�GLIILFXOW�WR�FRQQHFW�ZLWK�VWXGHQWV�LQ�WKH�VDPH�ZD\�DV�EHLQJ�IDFH�WR�IDFH«WKHUH�ZDV�D�ELW�RI�

IUXVWUDWLRQ��IHDU��DQG�GLVDSSRLQWPHQW�EHFDXVH�VRPH�VWXGHQWV�DOUHDG\�WROG�PH�WKHLU�,QWHUQHW�ZDV�

ZHDN�DQG�KDG�LVVXHV�VXSSRUWLQJ�VWXII�´�

3DUWLFLSDQWV�LGHQWLILHG�OLYHG�H[SHULHQFHV�UHODWHG�WR�GLUHFW��K\EULG��DQG�H/HDUQLQJ�

HQYLURQPHQWV�LQ�UHODWLRQ�WR�VWXGHQW�DFFRXQWDELOLW\��HQJDJHPHQW��DQG�PRGDOLWLHV��$V�2SDO�VKDUHG��

WKH�³DGYDQWDJHV�RI�IDFH�WR�IDFH�FODVVHV�DUH�WKDW�,�FDQ�UHDG�P\�VWXGHQWV��,�FDQ��\RX�NQRZ��WKH\�

GRQ
W�WXUQ�RII�WKHLU�FDPHUD�´�7KH�WUDQVLWLRQ�WR�H/HDUQLQJ�SUHVHQWHG�FKDOOHQJHV�ZLWK�WKHLU�DELOLW\�WR�

JDUQHU�WKH�FXHV�&&)�UHDOL]HG�WKH\�XVHG�ZKHQ�WKH\�WDXJKW�ZLWKLQ�WKH�FODVVURRP��(PHUDOG�

H[SUHVVHG�LW�EHVW�ZKHQ�VKH�H[SODLQHG�WKDW�³WKH�VWUXJJOH�ZLWK�H/HDUQLQJ�LV�WKDW�,�GRQ
W�QRWLFH�

SDWWHUQV�TXLFNHU��,�GRQ
W�QRWLFH�ZKHQ�VWXGHQWV�DUHQ
W�SDUWLFLSDWLQJ�DV�TXLFNO\��,�GRQ
W�QRWLFH�ZKHQ�

TXDOLW\�RI�ZRUN�KDV�JRQH�GRZQ�´�(PHUDOG�H[SRXQGHG�WKDW�VKH�ZDV�XQSUHSDUHG�WR�HIIHFWLYHO\�

QDYLJDWH�LQ�V\QFKURQRXV�HQYLURQPHQWV�DQG�KHU�IRFXV�ZDV�SULPDULO\�RQ�FRQWHQW�GHOLYHU\�LQVWHDG�RI�

ZDUQLQJ�VLJQV��)RU�H[DPSOH��VWXGHQW�IUXVWUDWLRQV��QRQSDUWLFLSDWLRQ��RU�GLPLQLVKHG�SDUWLFLSDWLRQ��

DQG�GHFUHDVHV�LQ�TXDOLW\�RI�ZRUN�RU�GURSSLQJ�JUDGHV�XQWLO�ODWHU�LQ�WKH�FRXUVH�ZHUH�D�IHZ�

EHKDYLRUV�VKH�KLJKOLJKWHG���

=LUFRQ��SULRU�WR�WKH�H/HDUQLQJ�PDQGDWH��WKRXJKW�WKDW�KLV�GLUHFW�VWXGHQW�HQJDJHPHQW�ZDV�D�

VXFFHVV��³,�GLGQ
W�KDYH�WR�EH�0LVWHU��EHKLQG�WKH�SRGLXP��\RX�NQRZ��µ6DJH�RQ��WKH�6WDJH�¶�>DQG�

WKDW@�,�FRXOG�JR�DURXQG�DQG�VLW�QH[W�WR�WKH�VWXGHQWV�EHIRUH�&29,'��DQG�OHW�WKHP�NQRZ�WKDW�LW
V�

RND\�WR�PDNH�PLVWDNHV�´�=LUFRQ�VKDUHG�WKDW�GXULQJ�WKH�WUDQVLWLRQ�PRUH�VWXGHQWV�GURSSHG�RXW�RI�

KLV�FODVV��ZKLFK�KH�IHOW�ZDV�D�UHVXOW�RI�KLV�LQDELOLW\�WR�SURYLGH�WKH�VDPH�W\SH�RI�VWXGHQW�

HQJDJHPHQW�KLV�VWXGHQWV�H[SHFWHG��+H�DOVR�VKDUHG�WKDW�PDWK�LV�DOUHDG\�D�KDUG�VXEMHFW�IRU�PDQ\�

OHDUQHUV��DQG�KRZ�KH�VSHQW�DQ�XQSUHFHGHQWHG�DPRXQW�RI�WLPH�PHHWLQJ�ZLWK�VWXGHQWV�UHPRWHO\�
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GXULQJ�RGG�KRXUV��$FFRUGLQJ�WR�=LUFRQ��VWXGHQWV�H[SHULHQFHG�LQWHUPLWWHQW�,QWHUQHW�FRQQHFWLYLW\��

DQG�KH�VKDUHG�KRZ�VRPH�VWXGHQWV�KDG�WR�GULYH�WR�YDULRXV�ORFDWLRQV�WR�DFFHVV�WKH�,QWHUQHW���

/LNH�=LUFRQ��&LWULQH�H[SUHVVHG�IHHOLQJ�XQSUHSDUHG�IRU�WKH�WUDQVLWLRQ�WR�H/HDUQLQJ��&LWULQH�

DOVR�FRPSDUHG�KHU�LQ�SHUVRQ�LQVWUXFWLRQDO�H[SHULHQFHV�DQG�VW\OHV�WR�KHU�H/HDUQLQJ�LQWHUDFWLRQV��

6KH�H[SODLQHG��

7KHUH�ZDV�D�WLPH�ZKHQ�\RX�FRXOG�KDYH�RQH�RQ�RQH�>LQWHUDFWLRQV@�ZKHUH�\RX�FDQ�SXOO�D�

VWXGHQW�WR�WKH�VLGH�DQG�H[SRXQG�RQ�FRQYHUVDWLRQV�WKDW�PD\�KDYH�WUDQVSLUHG�GXULQJ�WKH�

UHJXODU�FRXUVH��%XW�WKH�VWXGHQW�PD\�QHHG�H[WUD�FRDFKLQJ�RU�LQVWUXFWLRQ�RU�FODULW\�>GXULQJ�

GLVWDQFH�OHDUQLQJ@��$QG�,�DOVR��ZHOO��,�NQRZ�,�KDUDVVHG��DQG�,�QDJJHG�WKHP�>VWXGHQWV@�WR�

JHW�WKHP�WR�EH�LQYROYHG�LQ�RWKHU�WKLQJV�ZLWK�PH�EHVLGHV�FODVV��OLNH�VHUYLFH�OHDUQLQJ�RU�

FRPPXQLW\�SURMHFWV���

$V�D�UHVXOW�RI�WKH�SDQGHPLF��&LWULQH�VKDUHG�WKDW�PDQ\�RI�KHU�VWXGHQWV�ZHUH�LOO�SUHSDUHG�WR�WDNH�RQ�

DGGLWLRQDO�UHVSRQVLELOLWLHV��OLNH�DVVLVWLQJ�WKHLU�FKLOGUHQ�ZLWK�WKHLU�RZQ�H/HDUQLQJ��6KH�DOVR�DGGHG�

WKDW�WKHUH�ZHUH�H[SUHVVHG�IHDUV�RI�YLUXV�WUDQVPLVVLRQ�DPRQJ�VWXGHQWV��DQG�RWKHU�SHUFHLYHG�

LPSRUWDQW�UHVSRQVLELOLWLHV�OLNH�SD\LQJ�UHQW�RU�PRUWJDJHV�DQG�ILQGLQJ�UHVRXUFHV�WR�IHHG�WKHLU�

IDPLOLHV��6KH�FRQFOXGHG�KHU�GLVFXVVLRQ�E\�H[SUHVVLQJ�KRZ�WKHUH�MXVW�LV�QRW�HQRXJK�WLPH�IRU�

RXWVLGH�FODVVURRP�HQJDJHPHQW�GXULQJ�H/HDUQLQJ��

3DUWLFLSDQWV�DOVR�H[SUHVVHG�IHHOLQJV�RI�XQSUHSDUHGQHVV�GXH�WR�SHUVRQDO�LPSHGLPHQWV��7KH�

SHUVRQDO�LPSHGLPHQWV�WR�UHDGLQHVV�QRWHG�ZHUH�UHODWHG�WR�D�ODFN�RI�SURIHVVLRQDO�DQG�SHUVRQDO�

H[SHULHQFHV�ZLWK�RQOLQH�WHDFKLQJ�DQG�OHDUQLQJ�DQG�DVVRFLDWHG�IHHOLQJV�RI�LQDGHTXDFLHV�LQ�GLYHUVH�

WHDFKLQJ�VW\OHV�EHFDXVH�WKH\�KDG�H[FOXVLYHO\�WDXJKW�LQ�D�WUDGLWLRQDO�FODVVURRP�DQG�LOOHJLEOH�

KDQGZULWLQJ�WKDW�ZDV�HYLGHQW�ZLWK�WKH�HVVHQWLDO�LQFRUSRUDWLRQ�RI�D�WHFKQRORJLFDO�ZULWLQJ�SDG��

&U\VWDO�DQG�2SDO�DWWHVWHG�WR�WKH�WLPH�LQYHVWPHQW�DQG�WHDFKLQJ�VW\OH�YDULDWLRQV�DQG�IHOW�OLNH�ODFN�RI�
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H[SHULHQFHV�LQFRUSRUDWLQJ�GLYHUVH�WHDFKLQJ�VW\OHV�ZHUH�LPSHGLPHQWV�SULRU�WR�DQG�GXULQJ�WKHLU�

H/HDUQLQJ�WUDQVLWLRQ��6HSDUDWHO\��&U\VWDO�DQG�2SDO�QRWHG�WKDW�RQOLQH�LQVWUXFWLRQ�WRRN�XS�OHVV�RI�

WKHLU�WLPH�WKDQ�GLUHFW�LQVWUXFWLRQ��,Q�FRPSDULQJ�KHU�SURV�DQG�FRQV�H[SHULHQFHV�SULRU�WR�DQG�GXULQJ�

WKH�WUDQVLWLRQ�LQ�ERWK�GLUHFW�DQG�H/HDUQLQJ�HQYLURQPHQW��2SDO�VWDWHG��³,W�>WUDGLWLRQDO�FODVVURRP�

LQVWUXFWLRQ@�HDWV�XS�D�ORW�RI�WLPH�´�2SDO¶V�UHIOHFWLRQV�LQFOXGHG�WKDW�VKH�SHUVRQDOO\�PDQDJHG�KHU�

LQVWUXFWLRQDO�WLPHV�EHWWHU�RQOLQH��&U\VWDO�IHOW�OLNH�WKLV�ZDV�DQ�LQVWUXFWLRQDO�LPSHGLPHQW�RI�VRUWV��

2SDO�IHOW�WKDW�WKH�WUDQVLWLRQLQJ�H[SHFWDWLRQV�LQ�WHDFKLQJ�VW\OHV�IURP�GLUHFW�WR�K\EULG�DQG�WKHQ�WR�

H/HDUQLQJ�ZDV�D�SHUVRQDO�LPSHGLPHQW�LQ�WKDW�LW�FRQVXPHG�ORWV�RI�KHU�HIIRUWV�DQG�WLPH�DGDSWLQJ�

LQLWLDOO\��EXW�RQFH�D�WHDFKLQJ�UK\WKP�ZDV�HVWDEOLVKHG��VKH�IHOW�KHU�RQOLQH�WRRN�OHVV�WLPH��

=LUFRQ¶V�SHUVRQDO�LPSHGLPHQW�ZDV�KLV�VWUXJJOH�ZLWK�KDQGZULWLQJ��KH�H[SUHVVHG�WKDW��

³3HUVRQDOO\��IRU�PH�,�NQRZ��ZKDW�DIIHFWV�WKH�VWXGHQWV�LV�WKDW�P\�KDQGZULWLQJ�LV�DWURFLRXV��$QG��

IDFH�WR�IDFH�>LQVWUXFWLRQ@�ZDV�WKH�RSSRVLWH´�=LUFRQ�HODERUDWHG�RQ�KDQGZULWLQJ�SULRU�WR�WKH�IRUFHG�

WUDQVLWLRQ�H[SODLQLQJ�WKDW�LQ�KLV�WUDGLWLRQDO�FODVVURRP�VHWWLQJ�3RZHU3RLQW�DQG�RWKHU�WRROV�ZHUH�

XVHG�LQ�OLHX�RI�SHUVRQDO�KDQGZULWLQJ�DQG�WKLV�LV�QRZ�WKH�RSSRVLWH�RI�ZKDW�KH�LV�GRLQJ�VLQFH�WKH�

IRUFHG�H/HDUQLQJ�WUDQVLWLRQ��H/HDUQLQJ�QHFHVVLWDWHG�LQWHJUDWLQJ�QHZ�LQVWUXFWLRQDO�WRROV�OLNH�DQ�

HOHFWURQLF�ZULWLQJ�SDG��WKDW�UHTXLUHG�PRUH�KDQGZULWWHQ�FRQWHQW�RI�OHFWXUH�QRWHV�DQG�WKH�XVH�RI�D�

VWLFN\�SDG�E\�SURIHVVRUV��=LUFRQ�VWDWHG�WKDW�KLV�KDQGZULWLQJ�ZDV�DQ�DUHD�RI�IRFXV�UHTXLULQJ�PRUH�

UHDGLQHVV��

$OH[DQGULWH�ODERUHG�ZLWK�FRXUVH�PDWHULDOV�DQG�SURFODLPHG�KLV�ODFN�RI�UHDGLQHVV�UHODWHG�WR�

FRXUVH�PDWHULDOV��$FFRUGLQJ�WR�$OH[DQGULWH��³$OO�WKH�ERRNV�EHLQJ�SXUH�>VROHO\@�RQOLQH��>UHTXLUHG@�

JHWWLQJ�XS�WR�VSHHG�>RQ�WKH�FRQWHQW@�DQG�WU\LQJ�QRW�WR�EH�ERULQJ�>LQ�LQVWUXFWLRQDO�GHOLYHU\@�´�+H�

EHOLHYHG�SUDFWLFH�DQG�SURIHVVLRQDO�GHYHORSPHQW�ZHUH�QHHGHG�WR�EH�SUHSDUHG�IRU�H/HDUQLQJ�

LQVWUXFWLRQ��\HW�WKHVH�VXSSRUWV�ZHUH�QRW�SURYLGHG��
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5XE\�QRWHG�WKDW�KHU�LQLWLDO�GLUHFW�WHDFKLQJ�FKDOOHQJHV�GHDOW�PRUH�ZLWK�LQH[SHULHQFH�LQ�D�

WUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQW�DQG�FRQWHQGHG���

7KH�FKDOOHQJH�ZDV�MXVW�OHDUQLQJ�KRZ�WR��\RX�NQRZ��UXQ�D�FODVVURRP�LQ�D�IRUPDO�

>WUDGLWLRQDO�EULFN�DQG�PRUWDU@�VHWWLQJ��6R��WKH�FXUUHQW�LQIRUPDO�>H/HDUQLQJ@�VHWWLQJ�LV�IDU�

GLIIHUHQW�WKDQ�,�KDG�EHIRUH�EHFDXVH�,�ZDV�VWLOO�UHDO�>QHZ@��,
P�VWLOO�UHODWLYHO\�QHZ�WR�IRUPDO�

>WHDFKLQJ�LQ�WUDGLWLRQDO�FROOHJH@�VHWWLQJV���

5XE\��D�QHZ�&&)��SHUFHLYHG�KHU�H[SHULHQFH�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�DV�YDVWO\�

GLIIHUHQW�EHFDXVH�KHU�SHUFHSWLRQV�RI�KHU�WHDFKLQJ�FRQILGHQFH�DQG�UHDGLQHVV�VLPSO\�IURP�EHLQJ�D�

QHZ�&&)�ZHUH�DQ�LPSHGLPHQW���

6RPH�SDUWLFLSDQWV�H[SUHVVHG�WKHLU�OLYHG�H[SHULHQFH�DV�OHVV�VWDUN��RIWHQ�UHODWHG�WR�JUHDWHU�

SUHSDUHGQHVV�RU�H[SHULHQFH��DQG�WKLV�ZDV�RIWHQ�UHSUHVHQWHG�DV�H[SHULHQFLQJ�RSSRUWXQLWLHV�WR�

XSJUDGH�WKHLU�UHDGLQHVV�WR�DQRWKHU�OHYHO��7KH�&&)�SDUWLFLSDQWV�ZKR�UHSRUWHG�WKH\�ZHUH�VHPL�

SUHSDUHG�RU�SUHSDUHG�H[SUHVVHG�IHHOLQJV�RI��D��FRPIRUWDELOLW\�QDYLJDWLQJ�RQOLQH�DQG�OLPLWHG�

SHUVRQDO�WUDQVLWLRQLQJ�LPSHGLPHQWV�OLNH�WHFKQRORJLFDO�LQWHUIDFLQJ��DQG��E��FRQILGHQFH�

FRPPXQLFDWLQJ�UHPRWHO\�ZLWK�VWXGHQW��DGPLQLVWUDWRUV��DQG�SHHUV��

$OH[DQGULWH�IHOW�KLV�DELOLW\�WR�UHQGHU�DV\QFKURQRXV�DQG�V\QFKURQRXV�LQVWUXFWLRQDO�GHOLYHU\�

ZDV�VXFFHVVIXO��KH�ZDV�UHDG\�WR�WDNH�DGYDQWDJH�RI�WKH�WUDQVLWLRQ�DQG�XSJUDGH�KLPVHOI�WR�D�QH[W�

OHYHO�RI�UHDGLQHVV�VWDWLQJ��³7KH�XSVLGH�LV�WKDW�>WKH�WUDQVLWLRQ@�IRUFHG�PH�WR�GR�VRPH�RI�WKH�

UHFRUGLQJV�RI�FKDSWHU�OHFWXUHV��MXVW�D�TXLFN�3RZHU3RLQW�WKDW�,�DOZD\V�NLQG�RI�ZDQWHG�WR�GR�ZLWKLQ�

WKH�FODVV�´�2SDO�GLVFORVHG�FRPSDUDEOH�WUDQVLWLRQLQJ�SUHSDUDWLRQ�WR�$OH[DQGULWH¶V�H[SHULHQFH�IURP�

SULRU�WHDFKLQJ�SUDFWLFHV��³7R�PDLQWDLQ�>D�VWXGHQW�WHDFKHU@�UHODWLRQVKLS�WKDW�KDG�EHHQ�EXLOW�

SUHYLRXVO\��,�QHHGHG�WR�FRQGXFW�FODVVHV�>V\QFKURQRXVO\@��DV�PXFK�DV�KXPDQO\�SRVVLEOH��WKH�VDPH�
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ZD\�WKDW�,�KDG�EHHQ�>GRLQJ@�SULRU�WR�WKH�SDQGHPLF�´�2SDO�H[SUHVVHG�IHHOLQJV�RI�FRQILGHQFH�DQG�

UHDGLQHVV�DIWHU�XSJUDGLQJ�WR�H�WRROV�DQG�GHYHORSLQJ�KHU�XVHU�VNLOOV��

�6R��,�ERXJKW�P\VHOI�D�JUDSKLFV�WDEOHW�>WR�FRQWLQXH�GHOLYHULQJ�FRXUVH�FRQWHQW�HIIHFWLYHO\@��

$QG�>EHFDXVH@�,�FRXOG�>XVH�WKLV�WRRO@��,�WDXJKW�P\VHOI�KRZ�WR�JR�LQ�DQG�XVH�>WKH�JUDSKLFV�

WDEOHW�DQG@�,�VWDUWHG��VWDUWHG�WU\LQJ�WR�GR�LW�ZLWK�P\�L3DG�>EXW@�WKDW�GLGQ
W�ZRUN�YHU\�ZHOO��

LW�GLGQ
W�LQWHJUDWH��EHFDXVH�,�KDYH�DQ�$SSOH�3HQFLO��$QG�WKHQ�,�ZHQW�DQG�JRW�WKH�JUDSKLFV�

WDEOHW��$QG�LW�LQWHJUDWHV�EHDXWLIXOO\�ZLWK�=RRP��

2SDO�ZDV�DEOH�WR�LQWHJUDWH�QHZ�WRROV�LQWR�LQVWUXFWLRQ�VXFFHVVIXOO\��ZKLFK�LQFUHDVHG�KHU�VHQVH�RI�

SUHSDUHGQHVV��

2WKHU�&&)�SDUWLFLSDQWV�VKDUHG�WKHLU�FRPIRUWDELOLW\�QDYLJDWLQJ�RQOLQH��5RVH�VKDUHG��

³,�ZDV�D�WHFKQRORJLFDO�WHDP�OHDGHU�SULRU�WR�WKH�SDQGHPLF��VR�GXULQJ��WKH�WUDQVLWLRQ�,�ZDV�D�

WURXEOHVKRRWHU�>IRU�P\�SHHUV�DQG�LQVWLWXWLRQ@�´�5RVH�H[SODLQHG�WKDW�VKH�ZDV�H[FLWHG�DQG�

WDXJKW�RQOLQH�FODVVHV�IURP�KRPH�UHJXODUO\��6KH�DOVR�VKDUHG��³H/HDUQLQJ�LV�P\�QRUPDO�

SODWIRUP��VR�WUDQVLWLRQLQJ�LQVWLWXWLRQDOO\�ZDV�QRW�SUREOHPDWLF�IRU�PH«P\�FRPIRUW�OHYHO�

ZLWK�WHFKQRORJ\�LV�JUHDW�DQG�,�KDG�QR�SUREOHPV�WUDQVLWLRQLQJ�´�

3DUWLFLSDQWV�DOVR�H[SUHVVHG�WKHLU�FRQILGHQFH�FRPPXQLFDWLQJ�UHPRWHO\�ZLWK�VWXGHQWV��

DGPLQLVWUDWRUV��DQG�SHHUV�FROOHDJXHV��$FFRUGLQJ�WR�7RSD]��³:H�KDYH�D�SUHWW\�FORVH�IDFXOW\�

FRPPXQLW\��VR��WKHUH�ZDV�D�ORW�RI�LGHDV�>DQG@�H[FKDQJHV�WKURXJK�HPDLO�DQG�>ZH�KDG@�0LFURVRIW�

7HDPV�>WR�DLG�ZLWK�HIIHFWLYH�FRPPXQLFDWLRQV@�´�'HVSLWH�QRWHG�FRQFHUQV�DERXW�YLUWXDO�

FRPPXQLFDWLRQV�DQG�LQWHUDFWLRQV�ZLWK�VWXGHQWV��VRPH�SDUWLFLSDQWV�H[SUHVVHG�DPSOH�FROODERUDWLRQ�

DPRQJ�IDFXOW\�WKDW�FRQWULEXWHG�WR�WKHLU�SHUFHLYHG�GHJUHH�RI�SUHSDUHGQHVV��6DSSKLUH�DGGHG�WR�WKLV�

WKHPH�E\�VKDULQJ�KHU�H[SHULHQFHV��3ULRU�WR�WKH�SDQGHPLF��6DSSKLUH�H[SODLQHG�WKDW�QXUVLQJ�

FOLQLFDOV�ZHUH�SHUIRUPHG�ZLWK�VWXGHQWV�RQ�WKHLU�SHHUV�LQ�ODEV�DW�WKH�LQVWLWXWLRQ�LQVWHDG�RI�DW�ORFDO�
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KRVSLWDOV��6KH�VWDWHG�WKDW�ODEV�RU�FOLQLFDOV�FRXOG�QRW�EH�SHUIRUPHG�RU�FRPSOHWHG�WKURXJK�

H/HDUQLQJ��+RZHYHU��GXULQJ�WKH�QDWLRQDO�PDQGDWH�WR�WHPSRUDULO\�VXVSHQG�GLUHFW�LQVWUXFWLRQ�DW�

WKHLU�LQVWLWXWLRQ�XQWLO�IXUWKHU�QRWLFH��FROODERUDWLRQV�ZLWK�KRVSLWDOV�ZHUH�HVVHQWLDO�LQ�SUHSDULQJ�

VWXGHQWV�WR�PHHW�SURJUDP�UHTXLUHPHQWV�LQ�FRPSOHWLQJ�WKH�UHTXLUHG�ODE�KRXUV��2SDO�VKDUHG��³:H�

DOVR�DUH�KDYLQJ�FOLQLFDO>V@�DW�WKH�KRVSLWDO�>IRU�QXUVLQJ�PDMRUV@��7KRVH�DUH�WKH�WZR�DUHDV�WKDW�DUH�

LGHQWLILHG�E\�WKH�QXUVLQJ�ERDUG�WKDW�\RX�MXVW�UHDOO\�QHHG�WR�GR�LQ�SHUVRQ�´�6KH�H[SODLQHG�KRZ�WKH�

LQVWLWXWLRQ�ZDV�DEOH�WR�FRPSO\�ZLWK�QXUVLQJ�ERDUG�VWDQGDUGV�WKURXJK�D�FKDQJH�LQ�LQVWLWXWLRQDO�

SUDFWLFHV�DQG�FROODERUDWLRQ�ZLWK�FROOHDJXHV�DQG�DGPLQLVWUDWRUV��

7KHPH����(PRWLRQDOO\�&KDUJHG��7KH�&&)�SDUWLFLSDQWV�UHSUHVHQWHG�WKHLU�OLYHG�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DV�HPRWLRQDOO\�FKDUJHG��7KHVH�UHDFWLRQV�DQG�

SHUFHSWLRQV�IURP�&&)�ZHUH�ERWK�SULRU�WR�DQG�GXULQJ�WKHLU�IRUFHG�XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�

DQG�YDULHG�DFFRUGLQJ�WR�SHUVRQDO�DQG�SURIHVVLRQDO�VNLOOV��XQGHUVWDQGLQJ��DQG�H[SHULHQFHV�LQ�

GLUHFW��K\EULG��DQG�H/HDUQLQJ�VHWWLQJV��:KHQ�&&)�ZHUH�QRWLILHG�DERXW�LPPHGLDWH�H/HDUQLQJ�

WUDQVLWLRQLQJ��VRPH�RI�WKH�FRPPRQ�GHVFULSWLYH�ZRUGV�XVHG�ZHUH���D��FRQFHUQHG���E��IUXVWUDWHG���F��

H[FLWHG���G��QHUYRXV���H��RYHUZKHOPHG��DQG��I��WHUULILHG��6HYHUDO�&&)�GLVFXVVHG�KRZ�WKH\�ZHUH�

DSSUHKHQVLYH�DERXW�WHDFKLQJ�UHPRWHO\�EHFDXVH�RI�WKHLU�LQDGHTXDWH�WHFKQRORJLFDO�VNLOOV�DQG�

LQDGHTXDWH�RII�VLWH�VXSSRUW�DQG�UHVRXUFHV��

5RVH�VKDUHG�KHU�UHDFWLRQ�RI�WKH�LPPHGLDF\�RI�WKH�H/HDUQLQJ�WUDQVLWLRQLQJ�DQG�YRLFHG�WKDW�

VKH�ZDV�PRUH�DIUDLG�DERXW�KHU�VWXGHQWV¶�UHDGLQHVV�WKDQ�KHU�RZQ�LQ�VKDULQJ��³,W�>KHU�IHDU@�ZDVQ
W�

UHDOO\�D�IHDU�RI�WKH�WHFKQRORJ\��LW�ZDV�D�IHDU�IRU�VRPH�RI�P\�VWXGHQWV�WKDW�DOUHDG\�WROG�PH�WKHLU�

,QWHUQHW�ZDV�ZHDN�DQG�KDG�LVVXHV�VXSSRUWLQJ�VWXII�>OLNH�DSSOLFDWLRQV�RU�VRIWZDUH@�´�5XE\�

UHLWHUDWHG�5RVH¶V�YLHZ�LQ�VKDULQJ�WKDW�KLV�DQ[LHW\�ZDV�FHQWHUHG�DURXQG�SHUVRQDO�WUHSLGDWLRQ�IRU�



���
�

�

WKH�VWXGHQWV��³7KHLU�LQIUDVWUXFWXUH�RU�VLWXDWLRQ�ZDV�P\�ELJJHU�FRQFHUQ��,W�>P\�IHHOLQJV@�ZDV�OHVV�

DERXW�PH�DQG�PRUH�DERXW�WKH�VWXGHQWV�´�6DSSKLUH�UHFDOOHG�KDYLQJ�IHHOLQJV�RI�LVRODWLRQ�DERXW�WKH�

LQVWUXFWLRQDO�IRUPDW�FKDQJHV�EHFDXVH�RI�WKH�SDQGHPLF�DQG�DGGHG��³,
P����\HDUV�ROG��<RX�NQRZ��,�

GR�WKH�EHVW�,�FDQ�ZLWK�WHFKQRORJ\�EHFDXVH�,�ZDQW�WR�EH�DEOH�WR�>FRQWLQXH@�WHDFKLQJ��EXW�,¶P�D�

GLJLWDO�LPPLJUDQW�´�6DSSKLUH�DUWLFXODWHG�IHHOLQJV�RI�XQSUHSDUHGQHVV�DQG�DSSUHKHQVLRQ�WR�WKH�SRLQW�

RI�FRQVLGHULQJ�HDUO\�UHWLUHPHQW��/DVWO\��$TXDPDULQH�DOVR�VKDUHG�DQ�XQHQWKXVLDVWLF�UHDFWLRQ�WR�

H/HDUQLQJ�WUDQVLWLRQLQJ��³,�IHOW�WHUULILHG�DOPRVW�WR�WKH�SRLQW�RI�DQ�>HPRWLRQDO@�EUHDNGRZQ�´�

,Q�FRQWUDVW��7RSD]�VWDWHG�WKDW�KH�SUHGLFWHG�KRZ�KH�ZRXOG�HYHQWXDOO\�HQFRXQWHU�

LQVWUXFWLRQDO�FKDQJHV�DQG�VDLG��³,�ZDV�JODG�>EHFDXVH@�WKDW�>UHPRWH�LQVWUXFWLRQ@�ZDV�WKH�RQO\�WKLQJ�

RQ�P\�PLQG��,�ZDV�ZDWFKLQJ�WKLQJV�SOD\�RXW�LQ�&KLQD�LQ�'HFHPEHU�´�7RSD]�H[SODLQHG�WKDW�KH�

PHQWDOO\�VWDUWHG�SUHSDULQJ�HDUO\�IRU�H/HDUQLQJ��KRZHYHU��KH�YHUEDOL]HG�WKDW�KLV�VNLOOV�ZHUH�

GHILFLHQW��DQG�KH�FRXOG�JUHDWO\�EHQHILW�IURP�SURIHVVLRQDO�GHYHORSPHQW�WR�EH�EHWWHU�SUHSDUHG�IRU�

H/HDUQLQJ�WUDQVLWLRQLQJ��(PHUDOG�KDG�D�VLPLODU�UHDFWLRQ�WR�7RSD]�DQG�H[SUHVVHG�IHHOLQJV�RI�

HODWLRQ�WR�WKH�WUDQVLWLRQ�GXH�WR�KHU�SULRU�H[SHULHQFHV�LQ�GLUHFW��K\EULG��DQG�H/HDUQLQJ�LQVWUXFWLRQV��

³,�ZDV�H[FLWHG�DQG�RND\�ZLWK�LW�>H/HDUQLQJ�WUDQVLWLRQLQJ@�EHFDXVH�,�KDG�D�PL[WXUH�RI�IDFH�WR�IDFH�

DQG�RQOLQH�FRXUVHV�´�&U\VWDO��ZKR�WHDFKHV�SV\FKRORJ\�DQG�KHOSHG�ERWK�VWXGHQWV�DQG�FROOHDJXHV�

ZLWK�WURXEOHVKRRWLQJ�GXULQJ�WKH�UDSLG�WUDQVLWLRQ��VKDUHG�(PHUDOG�DQG�7RSD]¶V�HQWKXVLDVP���

,�IHHO�OLNH�&29,'�KDV�EHHQ�GUDJJLQJ�XV�RXW�RI�WKH�GDUN�DJHV��$QG�ZH�FRXOG�JHW�XSGDWHG��

6R�\HDK��,
P�SOHDVHG�ZLWK�LW��,�ZLVK�ZH�FRXOG�JR�IXUWKHU��%XW�WKHUH
V�RQO\�VR�PXFK�WKDW�

VRPH�RI�XV�FRXOG�>GR@��\RX�NQRZ��>ZH�KDG�WR@�GUDJ�SHRSOH�NLFNLQJ�DQG�VFUHDPLQJ�LQWR�WKH�

YRLG��

2WKHU�SDUWLFLSDQWV�KDG�PL[HG�UHDFWLRQV��$V�5XE\�DUWLFXODWHG��
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,�VRUW�RI�DOUHDG\�NQHZ�WKDW�>DQ�LQVWLWXWLRQDO�ZLGH�H/HDUQLQJ�WUDQVLWLRQ@�ZDV�JRLQJ�WR�EH�

FRPLQJ�>EHFDXVH�RI�WKH�SDQGHPLF@��$QG�RQFH�DJDLQ��,�>KDG@�PRVWO\�EHHQ�ZRUNLQJ�LQ�LW�

>H/HDUQLQJ�HQYLURQPHQWV@��ZKHUH�,�ZDV�VXSSRUWLQJ�D�ZRUOGZLGH�RUJDQL]DWLRQ��>VR@�,�ZDV�

DOUHDG\�XVHG�WR�ZRUNLQJ�IURP�KRPH��>DQG@�WKHUH�ZDV�D�OLWWOH�ELW�RI�GLVDSSRLQWPHQW��D�OLWWOH�

ELW�RI�IUXVWUDWLRQ��EHFDXVH�,�ZDQWHG�WR�OHDYH�WKRVH�EDG�KDELWV�WKDW�\RX�JHW�ZRUNLQJ�IURP�

KRPH��%XW�,�NQHZ�ZLWK�WKH�WHFKQRORJ\�DYDLODEOH��ZH�ZRXOG�EH�DEOH�WR�VXFFHHG�

>WUDQVLWLRQLQJ@��

*DUQHW�VKDUHG��³,�KDYH�PL[HG�IHHOLQJV«LW�LV�PHQWDOO\�GUDLQLQJ�ZLWKRXW�UHFLSURFDWLRQ�IURP�WKH�

VWXGHQWV�ZKR�DUH�UHFHLYLQJ�WKH�LQIRUPDWLRQ�>UHPRWH�LQVWUXFWLRQ@�´�$PHWK\VW¶V�GLVFHUQPHQW�ZDV�

VRPHZKDW�PDWWHU�RI�IDFW��³,W�LV�D�RQFH�LQ�D�OLIHWLPH�HYHQW�WKDW�ZH�KDG�WR�GHDO�ZLWK��:H�ZHUH�

VXFFHVVIXOO\�GHOLYHULQJ�FRXUVHV�WKDW�DUH�WUDGLWLRQDOO\�KDQGV�RQ�>GLUHFW�LQVWUXFWLRQ@�YLUWXDOO\�´�

7KRVH�&&)�ZKR�IHOW�WKH\�ZHUH�OHVV�SUHSDUHG�ZHUH�PRUH�OLNHO\�WR�UHSRUW�QHJDWLYH�

HPRWLRQDO�UHDFWLRQV�DQG�SHUFHSWLRQV��WKH\�IHOW�RYHUZKHOPHG�DQG�XQSUHSDUHG�IRU�WKH�LPPHGLDWH�

WHDFKLQJ�WUDQVLWLRQ��&RQFHUQV�ZHUH�DOVR�H[SUHVVHG�IRU�VWXGHQWV�DQG�WKHLU�ODFN�RI�SUHSDUHGQHVV�IRU�

WKH�WUDQVLWLRQ�DV�ZHOO��3DUWLFLSDQWV�ZKR�KDG�PHQWDOO\�SUHSDUHG�WKHPVHOYHV�RU�KDG�SULRU�H[SHULHQFH�

ZLWK�K\EULG�DQG�H/HDUQLQJ�VKDUHG�PRUH�SRVLWLYH�HPRWLRQDO�UHDFWLRQV���

7KHPH����7LPH�IRU�3HUVRQDO�*URZWK��7KH�&&)�SDUWLFLSDQWV�SUHVHQWHG�WKHLU�OLYHG�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�WKURXJK�DFNQRZOHGJLQJ�LW�DV�D�WLPH�IRU�SHUVRQDO�

JURZWK��3DUWLFLSDQWV�VKDUHG�OLYHG�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�

UHTXLUHG�RU�DFTXLUHG�SULRU�WR�DQG�DIWHU�WKH�IRUFHG�XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ��

$OO�SDUWLFLSDQWV�DFNQRZOHGJHG�D�QHFHVVLW\�IRU�SHUVRQDO�GHYHORSPHQW�DQG�WUDLQLQJ��3DUWLFLSDQWV�

DUWLFXODWHG�ZKDW�VNLOOV�DQG�SUHSDUDWLRQV�WKH\�QHHGHG�RU�KDG��7KHLU�WLPH�RI�SHUVRQDO�JURZWK�
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HQFRPSDVVHG�SULRU�H/HDUQLQJ�LQYROYHPHQWV�RU�QHZO\�DFTXLUHG�VNLOO�V���HLWKHU�LQVWUXFWLRQDOO\�RU�DV�

OHDUQHUV�WKHPVHOYHV��

$OO�SDUWLFLSDQWV�GLVFXVVHG�WKH�LPSRUWDQFH�RI�SURIHVVLRQDO�GHYHORSPHQW�DQG�IDPLOLDULW\�

ZLWK�H�WRROV�DQG�WHDFKLQJ�PHWKRGV�DV�LPSRUWDQW�HOHPHQWV�RI�WKHLU�WUDQVLWLRQ�WR�H/HDUQLQJ��

$FFHVVLQJ�UHVRXUFHV�IURP�WKH�&HQWHU�IRU�7HDFKLQJ�DQG�/HDUQLQJ��&7/���H[SHULHQFH�XVLQJ�GLYHUVH�

PRGDOLWLHV��DQG�HDVLO\�DFFHVVLEOH�DQG�UHOLDEOH�WHFKQLFDO�VXSSRUW�ZHUH�SHUFHLYHG�DV�YLWDO�IDFWRUV�WR�

WKHLU�SHUVRQDO�JURZWK�DQG�HQDEOHG�HIIHFWLYH�UHPRWH�LQVWUXFWLRQ��%HFDXVH�WKH�SDUWLFLSDQWV�ZHUH�

JLYHQ�XQSUHFHGHQWHG�FRQWURO�RI�WKHLU�H/HDUQLQJ�HQYLURQPHQWV�DQG�WUDQVLWLRQ��WKH\�EHOLHYHG�WKH\�

UHTXLUHG�HYHU\�DYDLODEOH�UHVRXUFH�DV�ZHOO�DV�DGPLQLVWUDWLYH�JXLGDQFH�DQG�VXSSRUW�WR�DFKLHYH�WKH�

SHUVRQDO�JURZWK�QHFHVVDU\���

:KHQ�DVNHG�WR�GHVFULEH�VSHFLILF�FKDQJHV�QHFHVVDU\�IRU�WUDQVLWLRQLQJ�IURP�SUHYLRXV�K\EULG�

GHOLYHU\�WR�UHPRWH�LQVWUXFWLRQ��-DGH�VWDWHG�WKDW�KHU�SHUVRQDO�H[SHULHQFHV�GLVFHUQLQJ�KRZ�WR�VKLIW�

LQVWUXFWLRQ�ZDV�SURIRXQG�>LQWURVSHFWLYH@��UHYHDOLQJ�WKDW��³,�QHHGHG�WR�ILJXUH�RXW�KRZ�WR�UXQ�P\�

FRXUVHV�DV�,�KDG�LQ�P\�I�I�>IDFH�WR�IDFH@�FODVVHV�´��'HOLYHULQJ�H/HDUQLQJ������RI�WKH�WLPH��

'LDPRQG�YRLFHG��³,W¶V�HDVLHU�DQG�KDUGHU��EXW�KDUGHU�WR�HQVXUH�WKDW�VWXGHQWV�DUH�UHDOO\�UHDGLQJ��EXW�

GXSOLFDWLRQ�RI�FODVVHV�DQG�UHFRUGHG�OHFWXUHV�DUH�HDVLHU�WKRXJK�´�,Q�VRPH�FRQWUDVW��3HDUO�VKDUHG�D�

SHUVSHFWLYH�RI�UHDOL]LQJ�WKH�QHHGHG�SHUVRQDO�JURZWK�ZDV�QRW�ZKDW�VKH�SODQQHG�IRU�LQ�KHU�IXWXUH��

³,�NQRZ�WKDW�LW�>H/HDUQLQJ@�LV�WKH�GLUHFWLRQ�WKDW�HGXFDWLRQ�LV�JRLQJ��DQG�,�DP�JODG�WKDW�,�ZLOO�VRRQ�

UHWLUH��EHFDXVH�,�KDYH�WDXJKW�DW�WKLV�LQVWLWXWLRQ�IRU����\HDUV�´�

/DSLV�EHOLHYHG��³0\�TXDOLW\�RI�LQVWUXFWLRQ�LV�VLPLODU�WR�WKDW�RI�SULRU�WR�WKH�WUDQVLWLRQ�´�EXW�

GLG�DFNQRZOHGJH�VRPH�IHHOLQJV�RI�SHUVRQDO�JURZWK�GXH�WR�WKH�WUDQVLWLRQ��*DUQHW�GHFODUHG��³,�

WHDFK�KDQGV�RQ�OHDUQLQJ�EDVHG�FRXUVHV«WKH�TXDOLW\�RI�LQVWUXFWLRQ�LQ�WKHRU\�LV�WKH�VDPH�

>HIIHFWLYHO\�HQJDJLQJ�OHDUQHUV�E\�DURXVLQJ�OHDUQLQJ�LQWHUHVW�LQ�D�PHDQLQJIXO�ZD\@�´�*DUQHW�
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H[SODLQHG�WKDW�DOWKRXJK��WKHRUHWLFDOO\��GLUHFW��K\EULG��DQG�H/HDUQLQJ�FDQ�HYRNH�VWXGHQW�FULWLFDO�

WKLQNLQJ��WKH�SUDFWLFDO�DSSOLFDWLRQ�GXH�WR�LQVWUXFWLRQDO�PHWKRGRORJ\�LV�GLVVLPLODU�DQG�UHTXLUHG�

PRUH�GLYHUVH�WUDLQLQJ��GLIIHUHQW�WHDFKLQJ�SUDFWLFHV��DQG�DGMXVWPHQW�RI�RYHUDOO�H[SHFWDWLRQV��

$PHWK\VW�YHUEDOL]HG�D�PRUH�GHWDLOHG�LQVWUXFWLRQDO�FRPSDULVRQ�DQG�FRQWUDVW�UHVSRQVH�E\�

H[SUHVVLQJ�WKDW��³7HDFKLQJ�H[SHULHQFHV�WUDGLWLRQDOO\�DV�D�IXOO�WLPH�LQVWUXFWRU�IRU������\HDUV��WKH�

TXDOLW\�RI�WHDFKLQJ�WHFKQRORJ\�FRXUVHV�GHFUHDVHG�GUDPDWLFDOO\�ZKHQ�WKH�KDQGV�RQ�FRPSRQHQW�

ZDV�UHPRYHG�´�6HHPLQJO\�GLVPLVVLQJ�DQ\�SHUVRQDO�JURZWK��KH�H[SODLQHG�WKDW�VNLOOHG�WUDGHV��VXFK�

DV�ZHOGLQJ��DXWRPRWLYH�WHFKQRORJ\�FRXUVHV��RU�DXWRPRWLYH�SDLQW�DQG�ERG\�UHSDLU�VLPSO\�FDQQRW�

EH�WDXJKW�LQ�D������H/HDUQLQJ�IRUPDW��+RZHYHU��KH�FODULILHG�WKDW�EHFDXVH�RI�WKH�LPPHGLDWH�

H/HDUQLQJ�WUDQVLWLRQ��KH�OHDUQHG�KRZ�WR�XVH�=RRP�WR�KRVW�SDUWV�RI�KLV�FRXUVH�LQVWUXFWLRQ��

7KHUHIRUH��KH�OHDUQHG�D�QHZ�WHDFKLQJ�VNLOO�DQG�H[SHULHQFHG�SHUVRQDO�JURZWK��/LNH�$PHWK\VW��

7RSD]�KDG�QRW�KDG�PXFK�H[SHULHQFH�WHDFKLQJ�YLUWXDOO\��V\QFKURQRXVO\��EXW�H[SODLQHG�WKDW�KH�KDV�

���\HDUV�RI�H[SHULHQFH�WHDFKLQJ��DV\QFKURQRXVO\���+H�UHYHDOHG��³,Q�WKH�RQOLQH�ZRUOG��,�DP�PRUH�

RI�D�SDSHU�JUDGHU�WKDQ�DQ�LQVWUXFWRU�´�+RZHYHU��KH�H[SHULHQFHG�SHUVRQDO�JURZWK�IURP�OHDUQLQJ�

KRZ�WR�SURILFLHQWO\�XVH�=RRP�PHHWLQJV�WR�FRQWLQXH�FRQGXFWLQJ�KLV�FRXUVHV�V\QFKURQRXVO\���

5HVHDUFK�4XHVWLRQ���

7KH�VHFRQG�UHVHDUFK�TXHVWLRQ�SRVHG�ZDV��:KDW�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�GR�IDFXOW\�

UHSRUW�LQ�WKHLU�OLYHG�H[SHULHQFH�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�SULRU�WR�DQG�GXULQJ�WKH�&29,'����

SDQGHPLF"�7KH�&&)�SDUWLFLSDQWV�UHSRUWHG�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�DV�SDUW�RI�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�H/HDUQLQJ�WUDQVLWLRQLQJ��7KH�WZR�WKHPHV�WKDW�HPHUJHG�WKURXJK�FRGLQJ�DQG�

VXSSRUWHG�E\�SDUWLFLSDQW�UHVSRQVHV�ZHUH�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DQG�/06�

DV\QFKURQRXV�DQG�V\QFKURQRXV�DFFHVVLELOLW\�DQG�XVDELOLW\�WRROV��6RPH�SDUWLFLSDQWV�GHVFULEHG�

DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DV�ZHOO�DV�/06�DV\QFKURQRXV�DQG�V\QFKURQRXV�
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DFFHVVLELOLW\�DQG�XVDELOLW\�WRROV�DV�GULYLQJ�IRUFHV�ZKLOH�RWKHUV�FLWHG�WKHP�DV�UHVWUDLQLQJ�IRUFHV�

DFFRUGLQJ�WR�WKHLU�OLYHG�H[SHULHQFHV�SULRU�WR�DQG�GXULQJ�WKH�IRUFHG�H/HDUQLQJ�WUDQVLWLRQ��

7KHPH����$GPLQLVWUDWLYH�DQG�,QVWLWXWLRQDO�*XLGDQFH��8QDQLPRXVO\��&&)�

H[SUHVVHG�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DQG�SUDFWLFHV�DV�D�NH\�IRUFH�GXULQJ�WKHLU�

WUDQVLWLRQ�WR�H/HDUQLQJ��+RZHYHU��VRPH�&&)�SUHVHQWHG�WKHVH�DV�GULYLQJ�IRUFHV�ZKLOH�RWKHUV�

YLHZHG�WKHP�DV�UHVWUDLQLQJ�IRUFHV��3DWWHUQV�OLQNHG�WR�QRWLILFDWLRQV�DQG�GLUHFWLYHV��OLNH�ZKR�

ZDV�UHVSRQVLEOH�IRU�IDFXOW\�QRWLILFDWLRQV�DQG�IHHOLQJV�VXUURXQGLQJ�WKHVH�DFWLRQV��SHUVLVWHG�

WKURXJKRXW�LQWHUYLHZ�DQG�VXUYH\�GDWD��

,Q�WKH�FRQWH[W�RI�WKH�GULYLQJ�IRUFH�RI�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH��

&U\VWDO�DQG�-DGH�H[SUHVVHG�VDWLVIDFWLRQ�ZLWK�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�ERWK�

SULRU�WR�DQG�GXULQJ�WKH�WUDQVLWLRQ�DQG�GHVFULEHG�WKHP�DV�GULYLQJ�IRUFHV��)RU�H[DPSOH��-DGH�

VWDWHG��³0\�GHDQ�ZDV�IDQWDVWLF�JHWWLQJ�XV�WR�XVH�=RRP�LQ�PHHWLQJV�GXULQJ�WKH�WUDQVLWLRQ��

$OVR��WKH�LQVWUXFWLRQ�GHVLJQ�WHDP�KHOG�JUHDW�ZRUNVKRSV�´�6HYHUDO�&&)�PHQWLRQHG�WKH�

LPSRUWDQFH�RI�WKH�LPPHGLDWH�JXLGDQFH�DQG�WUDLQLQJ�RQ�XVLQJ�=RRP�DQG�RWKHU�WHDFKLQJ�

PRGDOLWLHV�DQG�VDZ�LW�DV�D�GULYLQJ�IRUFH��$OH[DQGULWH�UHSRUWHG�WKDW�WKH�&HQWHU�IRU�7HDFKLQJ�

DQG�/HDUQLQJ��&7/��ZDV�DYDLODEOH�IRU�IDFXOW\�WR�JR�IRU�WUDLQLQJ�DQG�RWKHU�VXSSRUW�UHVRXUFHV��

2SDO��5RVH��7RSD]��DQG�(PHUDOG�DOO�PHQWLRQHG��LQGLYLGXDOO\��WKDW��SULPDULO\��WKHLU�GHDQ��DQG�

WKHQ�RWKHU�FROOHDJXHV��ZHUH�LQVWUXPHQWDO�LQ�WUDLQLQJ��SURYLGLQJ�WHFKQLFDO�DQG�RWKHU�QHFHVVDU\�

VXSSRUWLYH�VHUYLFHV�RU�VKDULQJ�LQVWUXFWLRQDO�PHWKRGV�DQG�SUDFWLFHV��FRPPXQLFDWLQJ�

DQQRXQFHPHQWV��RU�VHUYLQJ�DV�VRXQGLQJ�ERDUGV�GXULQJ�WKH�WUDQVLWLRQ��

,Q�FRQWUDVW��EHFDXVH�RI�YDU\LQJ�OHYHOV�RI�&&)�IDPLOLDULW\�DQG�FRPIRUW�PRYLQJ�IURP�

WUDGLWLRQDO�WR�QRQ�WUDGLWLRQDO�WHDFKLQJ�DQG�OHDUQLQJ�HQYLURQPHQWV��PDQ\�LQVWLWXWLRQDO�

GHILFLHQFLHV�PDWHULDOL]HG�WKDW�&&)�ODEHOHG�DV�UHVWUDLQLQJ�IRUFHV��)RU�H[DPSOH��'LDPRQG�VDLG��
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³7KH�WUDQVLWLRQ�SURFHVV�ZDV�D�KRW�PHVV��OLWWOH�DGPLQLVWUDWLYH�KHOS�ZDV�JLYHQ��LW�ZDV�D�

FOXVWHUIXFN�LQ�WKH�EHJLQQLQJ�IRU�PDQ\�IDFXOW\�>PHPEHUV@�´�$PHWK\VW�VWDWHG��³:H�GLG�ZKDW�

ZH�KDG�WR�GR�>ZKHQ�GHVFULELQJ�LQVWLWXWLRQDO�GHILFLHQFLHV@��EXW�LW�ZDV�QRW�LGHDO�´�DQG�/DSLV�

H[SUHVVHG��³,�KDG�D�KXJH�DPRXQW�RI�GHPDQG�IURP�>DGPLQLVWUDWRUV@�RQ�P\�WLPH�VXSSRUWLQJ�

RWKHU�LQVWUXFWRUV�DQG�>,�ZDV@�UHTXLUHG�WR�>GR�WKH@�UHZULWLQJ�>RI@�H[DPV�IRU�DOO�WKHLU�>KLV�

FROOHDJXHV¶@�GLIIHUHQW�LQVWUXFWLRQDO�QHHGV�´�&U\VWDO�UHPDUNHG��³)DFXOW\�H[SHFWHG�WR�UHFHLYH�

PRUH�DGPLQLVWUDWLYH�JXLGDQFH�DQG�VXSSRUW�IRU�/06�SODWIRUP�LQWHJUDWLRQ��WURXEOHVKRRWLQJ��

DQG�HGXFDWLRQDO�WHFKQRORJ\�WUDLQLQJ�>WKDQ�ZKDW�ZDV�SURYLGHG@�´�(PHUDOG�QRWHG���

:H�XVH�&DQYDV�DQG�WKHUH�ZDVQ
W�PXFK�WR�OHDUQ�WKHUH�IRU�PH��,I�WKHUH�DUH�SXEOLVKHU�

SUREOHPV��,�UHIHU�WKHP�GLUHFWO\�WR�WKH�SXEOLVKHU��,I�LW
V�DQ�DFWXDO�&RQWHQW�$UHD��

SUREOHP��WKHQ�HLWKHU�,�WURXEOHVKRRW�LW��RU�,
OO�JR�WR�P\�ERVV�ZKR�ZDV�DQRWKHU��

FRQWHQW�H[SHUW��DQG�,
OO�WURXEOHVKRRW�LW�>ZLWK�WKHP@��

6DSSKLUH�YRLFHG��³2XU�'HDQ��WKHQ�WKH�3UHVLGHQW�DQG�WKH�&KDQFHOORU��DQG�HYHU\ERG\�PDGH�

XV�GR�DOO�WKHVH�=RRP�PHHWLQJV�WR�WHOO�XV�DERXW�LW�>WKH�WUDQVLWLRQ@��EXW�ZKR�ZH�UHDOO\�KHDUG�LW�IURP�

ZDV�RXU�GHDQ�´�5XE\�GLVFORVHG�WKDW�DOWKRXJK�VXSHUYLVRU\�VXSSRUW�ZDV�SUHVHQW��LW�ZDV�OLPLWHG�GXH�

WR�WKHLU�LQVWUXFWLRQDO�DQG�H/HDUQLQJ�FDSDELOLWLHV�DQG�IDPLOLDULW\��5XE\�H[SODLQHG��³0\�LPPHGLDWH�

VXSHUYLVRU�SURYLGHG�VRPH�JXLGDQFH�RQ�ZKDW�VKH�H[SHFWHG�>UHJDUGLQJ@�WKH�DGGLWLRQDO�KDQGV�RQ�

VWXII�ZH�QHHGHG�WR�GR�WR�KHOS�WKH�VWXGHQWV�PDNH�WKDW�DEUXSW�WUDQVLWLRQ��>DOWKRXJK@�ZH�FRXOG�VHOHFW�

ZKDW�ZH�ZHUH�VWLOO�LQYROYHG�LQ´�UHJDUGLQJ�PHWKRGV�WKH\�FRXOG�XVH��

3DUWLFLSDQWV�DFNQRZOHGJHG�WKDW�VRPH�WUDLQLQJ�WRRN�SODFH�GXULQJ�WKH�WUDQVLWLRQ�EXW�ZDV�

RSWLRQDO�SULRU�WR�WKH�SDQGHPLF�IRU�LQWHUHVWHG�&&)��6HYHUDO�&&)�SDUWLFLSDQWV�YRLFHG�WKDW�WUDLQLQJ�

FRXUVHV�GXULQJ�WKH�WUDQVLWLRQ�ZHUH�VKRUW��OLPLWHG��DQG�RIWHQ�ODFNHG�FRQWLQXLW\��UHVXOWLQJ�LQ�D�

UHVWUDLQLQJ�IRUFH�WR�WKHLU�FKDQJH�SURFHVV��&LWULQH�H[SUHVVHG�WKH�QHHG�WR�SHUVRQDOO\�SXUFKDVH�DUW�
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WDEOHWV��³:H�GLGQ
W�KDYH�DQ\�GLUHFWLRQ�RU�DQ\WKLQJ��ZH�ZHUH�MXVW��\RX�NQRZ��JR�LQWR�%HVW�%X\�DQG�

JRLQJ��µ+H\��WKLV�PRQWK�WKLV�PLJKW�ZRUN¶�´�=LUFRQ�VKDUHG�KLV�YLHZ�WKDW�ZH�³GLGQ¶W�UHDOO\�UHFHLYH�

DQ\´�DGPLQLVWUDWLYH�VXSSRUW��JXLGDQFH��RU�DGGLWLRQDO�UHVRXUFHV��5XE\�QRWHG�WKDW�KLV�FODVVHV�ZHUH�

³DOUHDG\�EOHQGHG�DQG�LQWHJUDWHG´�DQG�DGGLWLRQDO�UHVRXUFHV�ZHUH�QRW�UHFHLYHG�QRU�VXSSRUW�

UHQGHUHG��+H�DGGLWLRQDOO\�H[SUHVVHG�WKDW�KH�VDZ�WKH�ODFN�RI�VXSSRUW�DV�D�VWXGHQW�UHODWHG�

UHVWUDLQLQJ�IRUFH��&U\VWDO¶V�UHVSRQVH�ZDV�OLNH�&LWULQH�DQG�=LUFRQ¶V��FRUURERUDWLQJ�WKH�DEVHQFH�RI�

DGGLWLRQDO�UHVRXUFHV��UHVWUDLQLQJ�IRUFH���EXW�IURP�D�WHFKQRORJLFDO�SURYLVLRQ�DQG�VXSSRUW�

SHUVSHFWLYH�VKH�QRWHG��³:KHQ�\RX�KDYH�VWXGHQWV�WKDW�KDYH�SUREOHPV��,�ZRXOG�WURXEOHVKRRW�WKHP�

XVLQJ�P\�DSS�>DSSOLFDWLRQ@�´�&U\VWDO�FRQFOXGHG�WKDW�KHU�WHFKQRORJLFDO�VNLOOV�DQG�DELOLWLHV�ZHUH�

GULYLQJ�IRUFHV�ERWK�SULRU�WR�DQG�GXULQJ�WKH�SDQGHPLF�WKDW�FRPSHQVDWHG�IRU�WKH�UHVWUDLQLQJ�IRUFH�

RI�D�ODFN�RI�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH��

7KHPH����/06�$V\QFKURQRXV�DQG�6\QFKURQRXV�$FFHVVLELOLW\�DQG�8VDELOLW\�7RROV��

&&)�SDUWLFLSDQWV�SUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�/06�DQG�WRROV�

SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�ZLWK�SHUVSHFWLYHV�RI�

WKH�WHFKQRORJ\�WRROV�DV�ERWK�D�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFH��6RPH�&&)�DFNQRZOHGJHG�WKDW�/06�

LPSOHPHQWDWLRQ�ZDV�³HDV\��XVHU�IULHQGO\��DQG�FRPIRUWDEOH´�ZKLOH�RWKHUV�IRXQG�WKH�/06�

LQWHJUDWLRQ�DQG�XVDJH�WR�EH�³VWUHVVIXO��QRW�HDV\��DQG�FRQIXVLQJ�´�5RVH�UHSRUWHG��³7KHUH�ZDV�D�

SHUVRQ�RQ�HYHU\�FDPSXV��LQ�VRPH�RI�WKH�ODUJHU�FDPSXVHV�PRUH�WKDQ�RQH��ZKR�WUDLQHG�HYHU\RQH�

KRZ�WR�XVH�LW��/06�&DQYDV��«\HDK��WKHUH�ZHUH�VRPH�OHDUQLQJ�FXUYHV��EXW�&DQYDV�LV�SUHWW\�

LQWXLWLYH�´�5RVH¶V�VWDWHPHQWV�UHIOHFW�WKDW�RI�DQ�LQVWLWXWLRQDO�DQG�WHFKQRORJLFDO�GULYLQJ�IRUFH���

,Q�FRQWUDVW��3HDUO�GLG�QRW�IHHO�DV�WKRXJK�WKHUH�ZDV�³PXFK�RI�D�WUDQVLWLRQ´�DQG�H[SUHVVHG�

WKDW�VKH�ZDV�QRW�SURYLGHG�DQ�³DSSURSULDWH�DPRXQW�RI�XVHU�WUDLQLQJ��VXSSRUW��RU�UHVRXUFHV�IRU�WKH�

WHFKQRORJ\�WRROV�´�6KH�UHDVRQHG�WKDW�WKH�DEVHQFH�RI�WUDLQLQJ�DQG�VXSSRUW�ZDV�D�UHVWUDLQLQJ�
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WUDQVLWLRQLQJ�IRUFH��+RZHYHU��7RSD]��LQ�FRQWUDVW�WR�3HDUO��VKDUHG�WKDW�³PRVW�RI�XV�>&&)@�KDG�EHHQ�

WUDQVLWLRQLQJ�VORZO\�DQG�>ZH@�GHYHORSHG�>XVHU�VNLOOV@�RYHU�WLPH�´�7RSD]�EHOLHYHG�WKDW�HYHU\�

IDFXOW\�PHPEHU�³ZDV�LQ�D�GLIIHUHQW�ERDW��HYHU\�RQH�RI�XV�KDG�GHYHORSHG�RXU�RZQ�FRXUVHV�WR�

YDU\LQJ�GHJUHHV�LQ�RXU�OHDUQLQJ�PDQDJHPHQW�V\VWHP��>DV@�ZH�XVH�&DQYDV�´�+H�IHOW�FRQILGHQW�WKDW�

WKH�PDMRULW\�RI�&&)�FRXOG�WUDQVLWLRQ�ZLWK�OLWWOH�GLIILFXOW\�EHFDXVH�RI�WKH�DEXQGDQFH�RI�

DGPLQLVWUDWLYH�DQG�SHHU�VXSSRUWV��KH�EHOLHYHG�WKLV�WR�EH�DQ�LQVWLWXWLRQDO�GULYLQJ�IRUFH�SULRU�WR�DQG�

GXULQJ�WKH�IRUFHG�WUDQVLWLRQ��

3DUWLFLSDQWV�SLQSRLQWHG�FHUWDLQ�WHFKQRORJLFDO�PRGDOLWLHV�DQG�WRROV�OLNH��D��=RRP���E��

<RX7XEH�YLGHRV���F��:HELQDUV��DQG��G��*RRJOH�+DQJRXWV�0HHWV�XVHG�WR�HQJDJH�VWXGHQWV��SHHUV��

DQG�DGPLQLVWUDWRUV�EXW�SDUWLFLSDQWV�GLIIHUHG�DV\QFKURQRXVO\�DQG�V\QFKURQRXVO\�LQ�WKHLU�

SHUFHSWLRQV�RQ�LI�WKH\�ZHUH�GULYLQJ�RU�UHVWUDLQLQJ�IRUFHV��)RU�H[DPSOH��&LWULQH�QRWHG��³:H�KDG�

VRPH�>SUHYLRXV@�WUDLQLQJ�LQ�&DQYDV�DQG�VRPH�>LQVWLWXWLRQDO@�WUDLQLQJ�DQG�>VXSSRUW@�LQ�

%ODFNERDUG�´�VR�WKH�LQWHJUDWLRQ�RI�FHUWDLQ�WHFKQRORJLFDO�WRROV�ZDV�IDPLOLDU�>D�GULYLQJ�IRUFH@��

5XE\�UHSRUWHG�WKDW��³2XU�HGXFDWLRQDO�WHFKQRORJ\�WHDP�SURYLGHG�PRVW�RI�WKRVH�LQWHUDFWLYH�

WUDLQLQJV�YLD�=RRP´�WR�DOORZ�IRU�TXHVWLRQV�DQG�DQVZHUV�LPPHGLDWHO\�DW�WKDW�WLPH�>GULYLQJ�IRUFH@��

=LUFRQ�KLJKOLJKWHG�WKDW��H�WRROV��OLNH�2QH1RWH�KHOSHG�LQ�WKH�WUDQVLWLRQ��³1RW�RQO\�LV�LW�D�JRRG�NLQG�

RI�VNHWFKLQJ�GUDZLQJ�SURJUDP��EXW�\RX�DOVR�VDYH�LW�DV�D�3')��DQG�WKHQ�XSORDG�LW�´�$OWKRXJK�

=LUFRQ�DGPLWWHG�WR�KDYLQJ�D�IDVFLQDWLRQ�IRU�WHFKQRORJ\�XVH��KH�GLIIHUHG�LQ�SHUFHSWLRQ�IURP�

&LWULQH�DQG�5XE\�RQ�LQVWLWXWLRQDO�DFFHVVLELOLW\��DYDLODELOLW\�DQG�VXSSRUWV�>UHVWUDLQLQJ�IRUFH@��

+RZHYHU��ERWK�-DGH�DQG�3HULGRW�FRPPXQLFDWHG�VHSDUDWHO\�WKDW�WKH\�HQMR\HG�HPSOR\LQJ�

H/HDUQLQJ�WRROV�DV\QFKURQRXVO\�DQG�V\QFKURQRXVO\�WR�VKDUH�³VFUHHQVKRWV´�DQG�H[SUHVVHG�WKDW��DV�

D�UHVXOW��WKH\�ZHUH�DEOH�WR�IRVWHU�QHZ�VWXGHQW�UHODWLRQVKLSV��PDNLQJ�WKLV�D�GULYLQJ�IRUFH��
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0RVW�SDUWLFLSDQWV�SURYLGHG�PRUH�GLVFXVVLRQ�DQG�GHWDLOV�RQ�WKH�WUDQVLWLRQ�UDWKHU�WKDQ�WKHLU�

H[SHULHQFHV�SULRU�WR�WKH�WUDQVLWLRQ��)RU�H[DPSOH��*DUQHW�FRPSOLPHQWHG�WKH�FRPPXQLW\�FROOHJH¶V�

/06�WRROV�ZKHQ�GLVFXVVLQJ�/06�XVDELOLW\�EHFDXVH�RI�UDSLG�WHDFKLQJ�WUDQVLWLRQLQJ�IURP�GLUHFW�WR�

H/HDUQLQJ��³7KH�TXDOLW\�RI�HTXLSPHQW�PDNHV�WKLQJV�ORRN�SURIHVVLRQDO�>ZKHQ�FUHDWLQJ�FRXUVH�

PDWHULDOV@�´�6DSSKLUH�WRXFKHG�RQ�KHU�SUH�SDQGHPLF�SHUFHSWLRQV�RI�³:H�ZHUH�QRW�LQ�D�K\EULG�

IRUPDW�IRU�DQ\�FODVVHV´�DQG�QRWHG��³,�VWUXJJOHG��EXW�,�WKLQN�DOO�WKLQJV�FRQVLGHUHG�LW�>/06�

LQWHJUDWLRQ@�ZHQW�DV�ZHOO�DV�LW�FRXOG�´�$PHWK\VW�IHOW�WKDW�EHFDXVH�RI�³EHLQJ�VRPHZKDW�IDPLOLDU�

ZLWK�H/HDUQLQJ�EHIRUH�WKH�SDQGHPLF��JHQHUDO�HGXFDWLRQ�FODVVHV�FDQ�EH�VXFFHVVIXOO\�GHOLYHUHG�

YLUWXDOO\�´�7KRXJK�$TXDPDULQH�FRQVLGHUHG�HDUO\�UHWLUHPHQW�EHFDXVH�RI�WKH�PDQGDWH�WR�

LPPHGLDWHO\�LQFRUSRUDWH�WHFKQRORJLFDO�WRROV��DIWHU�UHFHLYLQJ�VRPH�XVDELOLW\�JXLGDQFH��VKH�

³HYHQWXDOO\�IHOW�PRUH�FRPIRUWDEOH�´�7KHUH�ZHUH�PL[HG�H[SHULHQFHV�DQG�YLHZV�RI�WKH�IDFLOLWDWLRQ�

RI�WKH�WUDQVLWLRQ�RI�WKH�WHFKQRORJ\�WRROV�SURYLGHG��EXW�SDUWLFLSDQWV�XQDQLPRXVO\�H[SUHVVHG�WKDW�

WKHUH�ZHUH�YDULRXV�OHYHOV�RI�UHVRXUFHV�SURYLGHG�DQG�WKH�QHHG�WR�H[SORUH�EHWWHU�RSWLRQV�LQ�WKH�

IXWXUH�LV�QHFHVVDU\��

6DSSKLUH��&U\VWDO��5RVH��DQG�5XE\�LQGLYLGXDOO\�VWDWHG�WKDW�WKH\�ZHUH�RSHUDWLQJ�DV�SHHU�

DQG�LQVWLWXWLRQDO�WUDLQHUV��PHQWRUV��DQG�WURXEOHVKRRWHUV�LQ�RQH�ZD\�RU�DQRWKHU��DQG�IHOW�FRQILGHQW�

DERXW�ERWK�/06�DFFHVVLELOLW\�DQG�XVDELOLW\��5XE\�UHSRUWHG�KRZ�KH�LQVWDOOHG�VRPH�RI�WKH�

SURJUDPV�WKDW�KHU�VWXGHQWV�QHHGHG�WR�WDNH�WKHLU�FRXUVH�RQ�&KURPHERRNV��5RVH�VKDUHG�WKDW�WKH�

H[SHFWDWLRQ�ZDV�IRU�IDFXOW\�WR�EHJLQ�XVLQJ�H7RROV�WR�UHFRUG�OHFWXUHV�IRU�DV\QFKURQRXV�LQVWUXFWLRQ�

DQG�WKH�DELOLW\�WR�GR�³VR�ZRXOG�EH�XVHIXO�IRU�VWXGHQWV�ZKR�FDQ¶W�LPPHGLDWHO\�SDUWLFLSDWH�´�

6HYHUDO�SDUWLFLSDQWV�VKDUHG�WKHLU�XVH�RI�LQVWUXFWLRQDO�DLGV��)RU�H[DPSOH��&U\VWDO�UHSRUWHG��

,�KDYH�D�ZHOFRPH�YLGHR�ZLWK�<RX7XEH�OLQNV�RQ�KRZ�WR�XVH�DQG�OHDUQ�><RX7XEH@�

IXQFWLRQV��6R��,�PDGH�D�<RX7XEH�YLGHR�>XVHU�IULHQGO\�LQVWUXFWLRQDO�YLGHR@�ZKHUH�\RX�FDQ�
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FOLFN�LQ�WKH�ER[�RQ�<RX7XEH�IRU�YLGHRV�>UHODWHG�YLGHRV@�RQ�KRZ�WR�GR�WKLQJV�>PDQHXYHU�

DURXQG@�DQG�>VNLOOV�WKDW@�,�OHDUQHG�>DQG�PDNH�DFFHVVLEOH@�IRU�HYHU\�FODVV��

1RWDEO\��VHYHUDO�&&)�FRPPHQWHG�RQ�WKH�LQVWLWXWLRQ¶V�FRPPLWPHQW�WR�IDFLOLWDWLQJ�VWXGHQW�

DFFHVV�WR�WRROV��(PHUDOG�UHYHDOHG�WKDW��LQ�UHVSRQVH�WR�WKH�WUDQVLWLRQ��D�YDOXDEOH�UHVRXUFH�ZDV�

DOORFDWHG�E\�WKH�&&�IRU�ERWK�VWXGHQWV�DQG�IDFXOW\�WKDW�LQFOXGHG�DQ�HPHUJHQF\�IXQG�IRU�

WHFKQRORJ\�SXUFKDVHV�DQG�VHUYLFHV�OLNH�³:L�)L�KRWVSRWV��FDPHUDV��ODSWRSV��DQG�WKLQJV�RI�WKDW�

QDWXUH�´�(PHUDOG�EHOLHYHG�WKDW�PHHWLQJ�VWDII�DQG�OHDUQHU�QHHGV�LV�VRPHWKLQJ�WKDW�QHHGV�WR�UHPDLQ�

FRQVLVWHQW��2SDO�H[SODLQHG�WKDW�RQH�RI�WKH�WKLQJV�WKDW�KDSSHQHG�GXULQJ�WKH�WUDQVLWLRQ�ZDV�EHLQJ�

JLYHQ�D�ODUJH�SRRO�RI�PRQH\�WR�GLVWULEXWH�WR�VWXGHQWV�WKURXJK�WKH�IHGHUDO�JRYHUQPHQW��VR�WKH�

VFKRRO�ERXJKW�VXSSOLHV�DQG�/06�LQWHJUDWLRQ�SURJUDPV�DQG�WRROV��6WXGHQW�UHVRXUFHV�ZHUH�

SURYLGHG�E\�IDFXOW\��WRR��&ROOHFWLYHO\��DOO�IDFXOWLHV�H[SUHVVHG�WKRVH�ZKDWHYHU�GXWLHV�ZHUH�

QHFHVVDU\�WR�LQFUHDVH�WKHLU�DELOLWLHV�WR�GHOLYHU�H/HDUQLQJ�LQVWUXFWLRQ�WKURXJK�/06�LQWHJUDWLRQ�

WKH\�LQVWLWXWHG��VRPH�ZLWK�IDYRUDEOH�UHVXOWV�DQG�VRPH�ZLWK�XQIDYRUDEOH�UHVXOWV���

5HVHDUFK�4XHVWLRQ���

7KH�WKLUG�UHVHDUFK�TXHVWLRQ�SRVHG�ZDV��+RZ�GR�IDFXOW\�H[SHULHQFHV�GLIIHU�DPRQJ�

WKRVH�ZLWK�YDU\LQJ�H[SHULHQFH�OHYHOV�SULRU�WR�WKH�IRUFHG�XQIUHH]LQJ"�7KH�&&)�SDUWLFLSDQWV�

FRPPXQLFDWHG�YDU\LQJ�YLHZV�DQG�IHHOLQJV�DERXW�FODVVURRP�PDQDJHPHQW��WHFKQRORJLFDO�

LQWHUIDFLQJ��VWXGHQW�HQJDJHPHQW��DQG�LQVWUXFWLRQDO�SUHSDUDWLRQ��&&)�IRXQG�WKDW�NQRZOHGJH�

DQG�WKH�FDSDFLW\�WR�XVH�=RRP�DQG�RWKHU�H7RROV�DQG�PRGDOLWLHV�WR�FRQGXFW�FODVVHV��KRVW�

PHHWLQJV��DQG�UHFRUG�YLGHRV�ZHUH�NH\�FRPSRQHQWV�WR�WKHLU�WUDQVLWLRQ��3DUWLFLSDQWV�FLWHG�WKH�

EDUULHUV�RU�IDFLOLWDWRUV�WKH\�SRVVHVVHG�RU�H[SHULHQFHG�WKDW�OHG�WKHP�WR�IHHO�SUHSDUHG��VHPL�

SUHSDUHG��RU�XQSUHSDUHG�WR�JR�WKURXJK�H/HDUQLQJ�WUDQVLWLRQ�DQG�KRZ�WKHVH�LPSDFWHG�WKHLU�

FKDQJH�H[SHULHQFH��6RPH�RI�WKH�SDUWLFLSDQWV�H[SUHVVHG�IHHOLQJV�RI�EHLQJ�SUHSDUHG��D�IHZ�
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VWDWHG�IHHOLQJV�RI�EHLQJ�VHPL�SUHSDUHG��DQG�RWKHUV�H[SUHVVHG�IHHOLQJV�RI�EHLQJ�XQSUHSDUHG��

%HFDXVH�RI�WKH�HQRUPLW\�DQG�UDSLGLW\�RI�WKH�SDQGHPLF��XQLTXH�DQG�XQSUHGLFWHG�VLWXDWLRQV�

DURVH�UHJDUGLQJ��D��WHDFKLQJ�REVWDFOHV���E��,QWHUQHW�FRQQHFWLYLW\��DQG��F��VWXGHQW�SDUWLFLSDWLRQ�

DQG�HQJDJHPHQW��2WKHU�SHUFHLYHG�FKDOOHQJHV�ZHUH�FRPPRQO\�KLJKOLJKWHG�WKURXJK�WKH�GDWD�

FROOHFWLRQ�SURFHVVHV��DQG�SDUWLFLSDQWV�RIIHUHG�UHFRPPHQGDWLRQV�WR�LPSURYH�WKH�SURFHVV��

7KH�SDUWLFLSDQWV�ZKR�IHOW�SUHSDUHG�DWWULEXWHG�LW�WR�WKHLU��D��IDPLOLDULW\�DQG�FRPIRUW�

XVLQJ�WHFKQRORJ\�DQG�WKHLU�/06�SODWIRUP���E��DYDLODELOLW\�RI�WHFKQLFDO��DGPLQLVWUDWLYH��DQG�

SHHU�VXSSRUWV��DQG��F��RWKHU�DYDLODEOH�UHVRXUFHV��)RU�H[DPSOH��&U\VWDO�VDLG��³,�KDYH�WR�MXJJOH�

KDYLQJ�FKLOGUHQ�DW�KRPH�>VR@�,�IHHO�OLNH�,�ZRUNHG�PRUH´�DQG�IHOW�YHU\�FRPIRUWDEOH�XVLQJ�

WHFKQRORJ\�DQG�WKHLU�/06�SODWIRUP�UHPRWHO\��3HDUO�UHYHDOHG�WKDW�WKH�LQVWLWXWLRQ�ZLGH�

WUDQVLWLRQ�SURFHVV�ZDV�OLPLWHG�EXW�IHOW�SUHSDUHG�IRU�WKH�WUDQVLWLRQ�EHFDXVH�³VSULQJ�EUHDN�

RFFXUUHG�DQG�XSRQ�UHWXUQ�HYHU\RQH�ZDV�WKUXVW�LQWR�DQ�H/HDUQLQJ�SODWIRUP�´�6KH�H[SRXQGHG�

E\�H[SODLQLQJ�WKH�EUHDN�DOORZHG�PRUH�WLPH�IRU�WUDQVLWLRQLQJ�SUHSDUDWLRQ��3HULGRW�DQG�=LUFRQ�

VHSDUDWHO\�SRLQWHG�RXW�WKDW�WKH\�IHOW�FRPIRUWDEOH�>SUHSDUHG@�XVLQJ�DQG�DFFHVVLQJ�H7RROV�

WKHPVHOYHV��EXW�QRWHG�FKDOOHQJHV�GLUHFWLQJ�VWXGHQWV�WR�YLGHRV�DQG�VXSSRUWV�DVVRFLDWHG�ZLWK�

FRXUVH�LQVWUXFWLRQV��&RPSDUDEO\��(PHUDOG�YRLFHG�FRQFHUQV�DERXW�VWXGHQWV�XQGHUVWDQGLQJ�

FRXUVH�H[SHFWDWLRQV�EHFDXVH�RI�WKH�SDQGHPLF�EXW�IHOW�SHUVRQDOO\�DQG�SURIHVVLRQDOO\�HTXLSSHG�

>SUHSDUHG@�WR�WUDQVLWLRQ�WR�H/HDUQLQJ�UDSLGO\��/LNH�(PHUDOG��6DSSKLUH�PHQWLRQHG�WKDW�DIWHU�

VHOI�UHIOHFWLRQ�DQG�FDOPLQJ�GRZQ�IURP�WKH�LQLWLDO�WUDQVLWLRQLQJ�LPSDFW��LQIRUPLQJ�WKH�VWXGHQWV�

WR�³OHDUQ�KRZ�WR�FKLOO´�ZDV�WKH�ELJJHVW�WDNH�DZD\�DV�VKH�IHOW�FRQILGHQWO\�SUHSDUHG�IURP�

VXFFHVVIXO�OLYHG�H[SHULHQFHV�XVLQJ�WKH�/06�WHFKQRORJ\�DV�ZHOO�DV�DFFHVVLQJ�RWKHU�UHVRXUFHV���

$OWKRXJK�5XE\�H[SUHVVHG�IHHOLQJV�RI�SUHSDUHGQHVV�DERXW�WKH�WUDQVLWLRQ��KH�H[SODLQHG�

WKDW�KDYLQJ�SUHYLRXVO\�ZRUNHG�IURP�KRPH��KH�DOUHDG\�KDG�DOO�WKH�WHDFKLQJ�HTXLSPHQW�KH�
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QHHGHG��&RQYHUVHO\��&LWULQH�H[SUHVVHG�SRVLWLYH�IHHOLQJV�RI�WHDFKLQJ�DGDSWDELOLW\�DQG�

SUHSDUHGQHVV�EXW�WKRXJKW�WKH�DYDLODELOLW\�RI�LQWHUIDFLQJ�HTXLSPHQW�ZDV�KDVWLO\�SXUFKDVHG�DQG�

LQDGHTXDWH��ZKLFK�UHIHUHQFHG�WHFKQRORJLFDO�FRPSDWLELOLW\�DQG�LQWHUIDFLQJ��6KH�VWDWHG��

³%HFDXVH�IDFXOW\�LQSXW�ZDV�QRW�VRXJKW��D�KXJH�DPRXQW�RI�PRQH\�ZDV�VSHQW�RQ�ODSWRSV�DQG��

OLNH�,�VDLG��LW�GLG�PH�]HUR�JRRG�´�%HFDXVH�VKH�UHDOL]HG�WKDW�WKH�HTXLSPHQW�SXUFKDVHG�GLG�QRW�

LQWHUIDFH�ZLWK�SUH�H[LVWLQJ�WHFKQRORJ\��&LWULQH�H[SODLQHG�WKDW�WKHUH�ZHUH�³DEVROXWHO\´�QR�

WHFKQRORJLFDO�LQWHJUDWLRQ�EHQHILWV�WR�KHU�RU�KHU�VWXGHQWV��

7KRVH�SDUWLFLSDQWV�ZKR�IHOW�VHPL�SUHSDUHG�VWDWHG�WKDW�LW�ZDV�GXH�WR�WKHLU��D��RFFDVLRQDO�

H[SHULHQFHV�WHDFKLQJ�K\EULG�FODVVHV���E��SULRU�SHUVRQDO�H/HDUQLQJ�H[SHULHQFHV�DV�VWXGHQWV���F��

VDWLVIDFWRU\�,QWHUQHW�FRQQHFWLYLW\��DQG��G��SRVLWLYH�VWXGHQW�IHHGEDFN�DERXW�UHPRWH�OHDUQLQJ��

)RU�H[DPSOH��$OH[DQGULWH�VDLG�WKDW�KH�IHOW�VHPL�SUHSDUHG�³GXH�WR�SDVW�OLYHG�H[SHULHQFHV�ZLWK�

K\EULG�EOHQGHG�PRGHOV��ZKLFK�,�QHYHU�OLNHG�´�+H�DFNQRZOHGJHG��³$OWKRXJK�,�UHFHLYHG�

PRGHVW�WR�OLWWOH�VXSSRUW�IURP�WKH�VFKRRO��P\�SURFHVVHV�GXULQJ�WKH�SDQGHPLF�DUH�>ZHUH@�PRUH�

>RI�WKH@�OHDUQ�DV�\RX�JR��EXW�ZH�ZHUH�IORRGHG�ZLWK�LQYLWDWLRQV�WR�DWWHQG�RQOLQH�OHFWXUHV��

XSGDWHV��QHZV��HWF�´�'LDPRQG�GLIIHUHG�LQ�OLYHG�H[SHULHQFHV�DQG�SHUFHSWLRQV�IURP�$OH[DQGULWH�

EXW�VWLOO�IHOW�D�GHJUHH�RI�VHPL�SUHSDUHGQHVV��'LDPRQG�H[SUHVVHG�GHHS�IHHOLQJV�DERXW�

LQVWLWXWLRQDO�GHILFLHQFLHV�GXULQJ�WKH�WUDQVLWLRQ�EXW�FRQFOXGHG�WKDW�VKH�ZDV�VHPL�SUHSDUHG�

EHFDXVH�RI�SHHU�VXSSRUWV��6KH�EHOLHYHV�H/HDUQLQJ�LV�ERWK�³HDVLHU�DQG�KDUGHU�´�6KH�GHWDLOHG��

³3URYLGLQJ�VWXGHQWV�ZLWK�YLUWXDO�LQIRUPDWLRQ�DQG�UHVRXUFHV�DUH�HDV\�EXW�HQVXULQJ�WKDW�WKH\�DUH�

DFWXDOO\�UHDGLQJ�WKHP�LV�SUREOHPDWLF�´�+RZHYHU��-DGH��SULRU�WR�WKH�SDQGHPLF��ZDV�LQWHJUDWLQJ�

IDFH�WR�IDFH�ZLWK�RQOLQH�WHVWLQJ�DQG�IHOW�VHPL�SUHSDUHG�IRU�WKH�WUDQVLWLRQ�VWDWLQJ��

6LQFH�,�ZDV�DOUHDG\�MRLQLQJ�I�I�>IDFH�WR�IDFH@�FODVVHV�ZLWK�VRPH�RQOLQH�TXL]]HV�

DQG�DVVLJQPHQWV�WKURXJK�&DQYDV��WKHUH�ZDV�QRW�D�KXJH�FKDQJH�IRU�PH��7KH�
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ELJJHVW�WUDQVLWLRQ�ZDV�P\�HVVD\�H[DPV��,�IRXQG�WKDW�WKURXJK�WKH�YLUWXDO�

HQYLURQPHQW��,�FDQ�HVWDEOLVK�UHODWLRQVKLSV�DQG�JHW�WR�NQRZ�VWXGHQWV�EHWWHU�WKDQ�,�

KDG�HYHU�LPDJLQHG��

3DUWLFLSDQWV�ZKR�UHSRUWHG�IHHOLQJ�XQSUHSDUHG�YRLFHG�WKDW�LW�ZDV�GXH�WR�WKHLU��D��

IHHOLQJV�RI�DGPLQLVWUDWLYH�GLVFRQQHFWV���E��LQH[SHULHQFH�XVLQJ�WHFKQRORJ\���F��IHHOLQJV�RI�

IHDUIXOQHVV�DQG�EHLQJ�RYHUZKHOPHG�DERXW�VLJQLILFDQW�LQVWUXFWLRQDO�FKDQJHV���G��SHUFHSWLRQV�RI�

LQVXIILFLHQW�UHVRXUFHV�DQG�WLPH��DQG��H��FRQFHUQV�RQ�UHVWULFWLYH�VWXGHQW�HQJDJHPHQW��3HDUO�

VDLG��³,�JXHVV�,�DP�ROG�VFKRRO�,�ILQG�LW�YHU\�GLIILFXOW�HQJDJLQJ�LQ�D�YLUWXDO�>WHDFKLQJ@�

HQYLURQPHQW�´�+RZHYHU��5RVH�VDLG��³*HQHUDOO\�VSHDNLQJ��,�WKLQN�ZKHQ�VWXGHQWV�DUH�ZLWK�PH�

OLYH��WKH\�KDYH�IHZHU�TXHVWLRQV�DQG�FRQFHUQV�>DERXW�FRXUVHZRUN@�DQG�HQJDJHPHQW�LV�DFWLYH�´�

)RU�*DUQHW��KLV�³IHHOLQJV�DUH�PL[HG��DQG�LW�LV�D�PHQWDOO\�GUDLQLQJ�>H[SHULHQFH@�EHFDXVH�P\�

VWXGHQW�SDUWLFLSDWLRQ�ZDV�ZD\�GRZQ��DQG�,�GRQ¶W�WKLQN�WKHUH�DUH�UHDO�ZD\V�WR�FRPEDW�FKHDWLQJ�

DQG�VWXGHQW�SUHSDUHGQHVV�´�/LNH�*DUQHW��2SDO�VKDUHG�KHU�OLYHG�H[SHULHQFHV�DQG�FRQFHUQV�

UHJDUGLQJ�VWXGHQW�HQJDJHPHQW�EXW�ZHUH�PDLQO\�FRQFHQWUDWHG�RQ�WKH�ILQDQFLDO�LPSDFW�DIIHFWLQJ�

WKH�VWXGHQWV��2SDO�VKDUHG���

,�ZURWH�KXJH�DQQRXQFHPHQWV�>DERXW�WKH�OHDUQLQJ�WUDQVLWLRQ@��DQG�,�WDONHG�WR�WKHP�

>VWXGHQWV@��$QG�,�NHSW�VD\LQJ��WKLV�LV�HDV\��\RX�MXVW�FRQWDFW�WKLV�SHUVRQ��LI�\RX�KDYH�ORVW�

LQFRPH��GRHVQ
W�KDYH�WR�EH�VFKRRO�UHODWHG��ULJKW"�3OHDVH��SOHDVH��SOHDVH�FDOO�WKHP�WKH\�ZLOO�

KHOS�\RX��$QG�,�KDG�PDQ\��PDQ\�VWXGHQWV�WDNH�DGYDQWDJH�RI�WKDW�E\�VD\LQJ��RK��P\�JRVK��

\RX�NQRZ��,�JRW�P\�UHQW�SDLG��

6WXGHQW�HQJDJHPHQW�DQG�DGPLQLVWUDWLRQ�GLVFRQQHFWV�ZHUH�FRPPRQ�WRSLFV�RI�GLVFXVVLRQ�

WKURXJKRXW�WKH�GDWD�FROOHFWLRQ�SURFHVV��$PHWK\VW�GLYXOJHG��³$PHQGPHQWV�QHHGHG�WR�EH�DGGHG�WR�

WKH�V\OODEXV�WR�HQVXUH�VRFLDO�GLVWDQFLQJ�DQG�SURSHU�33(��DQG�FOHDQLQJ�RI�ZRUNVSDFHV�´�6KH�
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FRQWHQGHG�WKLV�DGGHG�WR�LVVXHV�DVVRFLDWHG�ZLWK�IHHOLQJV�RI�VWXGHQW�DQG�DGPLQLVWUDWLRQ�

GHWDFKPHQWV��2SSRVLWHO\��-DGH�VDZ�DQ�RSSRUWXQLW\�WR�EHWWHU�FRQQHFW�ZLWK�KHU�VWXGHQWV�GXULQJ�WKH�

WUDQVLWLRQ�DQG�VDLG��LQ�WHUPV�RI�VWXGHQW�HQJDJHPHQW��³,�ORYH�KHOSLQJ�VWXGHQWV�WR�ORFDWH�DQG�

UHVHDUFK�LQIRUPDWLRQ�´�0HDQZKLOH��6DSSKLUH�YRLFHG�IDYRU�WRZDUGV�³SUH�SDQGHPLF�GLUHFW�DQG�

KDQGV�RQ�WHDFKLQJ�DQG�NLQHVWKHWLF�OHDUQLQJ�DV�D�EHWWHU�ILW�RYHU�H/HDUQLQJ�´�

/DVWO\��D�SUHYDOHQW�WRSLF�ZDV�H/HDUQLQJ�UHFRPPHQGDWLRQV�IRU�LPSURYHPHQW�SURFHVVHV�DQG�

IXWXUH�WUDQVLWLRQLQJ��7KH�FRPPHQWV�LQFOXGHG�/06�UHVRXUFHV��HTXLSPHQW��VWXGHQW�DQG�IDFXOW\�

DFFHVVHV��V\VWHP�XSJUDGHV��DQG�PHQWDO�KHDOWK�DZDUHQHVV��7RSD]�UHFRPPHQGHG�WKDW�DOO�

DGPLQLVWUDWRUV�PDNH�PRUH�DWWHPSWV�WR�FRPPXQLFDWH�PRUH�ZLWK�RWKHU�GHSDUWPHQWV�OLNH�WKH�9LFH�

&KDQFHOORU�IRU�$FDGHPLF�$IIDLUV�GLG�DW�KLV�FDPSXV�SULRU�WR�DQG�GXULQJ�WKH�WUDQVLWLRQLQJ��5XE\�

GLG�QRW�KDYH�DQ�DQVZHU�UHDGLO\�DYDLODEOH�EXW�IHOW�WKDW�LW�ZDV�D�³JRRG�TXHVWLRQ´�ZRUWK\�RI�

FRQVLGHULQJ��+RZHYHU��$OH[DQGULWH�VXJJHVWHG��

*LYH�HYHU\RQH�UHVRXUFHV�OLNH��LI�\RX
UH�RQ�D�0DF%RRN�RU�L3KRQH�RU�VRPHWKLQJ��KHUH
V�

NLQG�RI�KRZ�\RX�GR�LW��$OVR��ZKDWHYHU�FRQWHQW�\RX�FDQ�JHW�IRU�VWXGHQWV��WKH�JXLGHV��DQG�

WKLQJV�OLNH�WKDW��WR�VKRZ�WKHP�KRZ�WKLV�LV�ZKDW�ZH
UH�GRLQJ�ZLWK�]RRP��KHUH
V�KRZ�\RX�JR�

FOLFN�RQ�WKH�OLQN��EH�DGPLWWHG�LQWR�WKH�WR�WKH�=RRP�PHHWLQJ�DQG�WKLQJV�OLNH�WKDW���

&LWULQH�SURSRVHG�PRUH�DQG�EHWWHU�WUDLQLQJ�WR�VWXGHQWV�DQG�IDFXOW\�RQ�2QH1RWH�DQG�RWKHU�

DSSOLFDWLRQV�DERXW�WKH�IXQFWLRQDOLW\�E\�PDNLQJ�VRPH�NLQG�RI�³YLGHR�RU�SUHVHQWDWLRQ�´�(PHUDOG�

DGYRFDWHG�IRU�EHWWHU�ZRUN�OLIH�EDODQFH��(PHUDOG�VKDUHG��

6RPH�WKLQJV�>VLWXDWLRQV@�KDYLQJ�WR�GR�ZLWK�NLQG�RI�D�ZRUN�OLIH�EDODQFH��PHQWDO�KHDOWK�NLQG�

RI�WKLQJ��EHFDXVH�,�WKLQN�VWXGHQWV�DOVR�QHHG�WR�NQRZ�WKDW��<HDK��ZH�ZDQW�\RX�WR�GR�ZHOO�LQ�

VFKRRO��EXW�SXW�LW�GRZQ��WDNH�D�EUHDN��JR�IRU�D�ZDON��JHW�VRPHWKLQJ�WR�HDW��JR�SHH��\RX�

NQRZ��\RX
YH�JRW�WR�JHW�XS�DQG�\RX�JRW�WR�JHW�DZD\�IURP�WKLV��EHFDXVH�\RX
UH�VLWWLQJ�KHUH�
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>DQG�WKDW@�ZLOO�VXFN�XS�\RXU�OLIH��$QG�VR��ILQG�WKRVH�ZD\V�>RWKHU�PHWKRGV�KHOS�\RX�WR�

FRSH@��

=LUFRQ�DQG�7RSD]�HFKRHG�(PHUDOG¶V�UHFRPPHQGHG�VHQWLPHQWV�E\�H[SODLQLQJ�WKDW�QRW�RQO\�GLG�

WKH�VWXGHQWV�VXIIHU�ZLWK�PHQWDO�KHDOWK�LVVXHV��VR�GLG�IDFXOW\��5RVH�VWDWHG��³IUHH�DFFHVV�WR�

WH[WERRNV´�DQG�RWKHU�WRROV�HVVHQWLDO�WR�FRXUVH�FRPSOHWLRQ�VKRXOG�EH�PDGH�DYDLODEOH�EHFDXVH�RI�

&29,'�����5RVH�H[SODLQHG�WKDW�IUHH�DFFHVV�WR�WH[WERRNV�ZRXOG�DOOHYLDWH�VRPH�RI�WKH�ILQDQFLDO�

VWUDLQ�WKDW�VWXGHQWV�ZHUH�H[SHULHQFLQJ��,Q�DGGLWLRQ�WR�WKH�DERYHPHQWLRQHG��&U\VWDO��'LDPRQG��DQG�

2SDO�SURSRVHG�VHSDUDWHO\�DV�UHFRPPHQGDWLRQV�PDNLQJ�FKDQJHV�WR�RULHQWDWLRQ�DQG�RQERDUGLQJ�E\�

LQWURGXFLQJ�UHPRWH�OHDUQLQJ�FRPSRQHQWV��WXWRULDOV��DQG�KDQGV�RQ�OHDUQLQJ�RSSRUWXQLWLHV��1H[W��

LQFRUSRUDWH�WHFKQRORJLFDO�XSJUDGHV�DQG�XSJUDGLQJ�VWRUDJH�FDSDFLW\��$OVR��HDFK�VXJJHVWHG�PDNLQJ�

PRGDOLW\�PRGLILFDWLRQV�E\�DSSURYDO�PRUH�GLYHUVH�DSSOLFDWLRQV��DQG�LPSURYHPHQWV�DV�QHZ�

VWXGHQWV¶�SUHUHTXLVLWHV�LQ�FDVH�PDQGDWHG�H/HDUQLQJ�WUDQVLWLRQLQJ�RFFXUV�DJDLQ��

H/HDUQLQJ�WUDQVLWLRQLQJ�UHTXLUHV�GLIIHUHQW�WRROV��WHDFKLQJ�DQG�OHDUQLQJ�DSSURDFKHV��

PRGDOLWLHV��FRQVLGHUDWLRQV��DQG�DFFRPPRGDWLRQV�WKDQ�GLUHFW�LQVWUXFWLRQ��:KLOH�VRPH�HOHPHQWV�

PLJKW�EH�WUDQVIHUDEOH��RWKHUV�DUH�QRW��+DQGV�RQ�UHTXLVLWHV�IRU�ODEV��FKLOGFDUH��DQG�RWKHU�VHUYLFH�

RULHQWHG�UXGLPHQWV�VLJQLILFDQWO\�LPSDFW�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�DQG�PXVW�EH�DGGUHVVHG��

/HZLQ¶V�IRUFH�ILHOG�DQDO\VLV��))$��LQFOXGHV�GULYLQJ�IRUFHV�DQG�UHVWUDLQLQJ�IRUFHV�WKDW�PXVW�EH�

DGGUHVVHG�WR�DFKLHYH�EDODQFH�RU�WKH�VWDWH�RI�HTXLOLEULXP��ZKLFK�LV�PDNLQJ�D�VXFFHVVIXO�

LQVWLWXWLRQDO�H/HDUQLQJ�WUDQVLWLRQ�WKDW�LQFOXGHV�DFFRXQWLQJ�IRU�WKH�QHHGV�RI�DOO�VWDNHKROGHUV��

(YDOXDWLRQ�RI�WKH�)LQGLQJV�

7KH�ILQGLQJV�DFURVV�WKH�WKUHH�UHVHDUFK�TXHVWLRQV�FDQ�EH�LQWHUSUHWHG�FRQVLGHULQJ�H[LVWLQJ�

UHVHDUFK�DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�DUH�FRQVLVWHQW�ZLWK�WKH�JXLGLQJ�WKHRUHWLFDO�IUDPHZRUN�RI�

/HZLQ���������7KH�SUHGRPLQDQW�WKHPHV�UHYHDOHG�HQFRPSDVVHG�DVSHFWV�RI�/HZLQ¶V�WKHRU\�RI�
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FKDQJH�DQG�LOOXPLQDWHG�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�DVVRFLDWHG�ZLWK�&&)�H[SHULHQFLQJ�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�IURP�WUDGLWLRQDO�WR�QRQ�WUDGLWLRQDO�LQVWUXFWLRQ�GXULQJ�WKH�

SDQGHPLF�DQG�ZHUH�FRQVLVWHQW�ZLWK�H[LVWLQJ�UHVHDUFK��/HZLQ��������0DQFKHVWHU�HW�DO����������

'ULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�OLNH�SURIHVVLRQDO��GHYHORSPHQW��LQVWLWXWLRQDO�DQG�WHFKQRORJLFDO�

VXSSRUWV��DQG�VWXGHQW�HQJDJHPHQW�ZHUH�ERWK�XVHG�E\�&&)�WR�GHVFULEH�SHUFHSWLRQV�RI�WKHLU�OLYHG�

H[SHULHQFHV�GXULQJ�WKH�IRUFHG�FKDQJH��

)RU�WKH�ILUVW�UHVHDUFK�TXHVWLRQ��&&)�UHSUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�DV��D��HYROYLQJ�

VWDWHV�RI�UHDGLQHVV���E��HPRWLRQDOO\�FKDUJHG��DQG��F��WLPH�RI�SHUVRQDO�JURZWK��7KH�DSSDUHQW�

GLIIHUHQFHV�EHWZHHQ�H/HDUQLQJ�DQG�WUDGLWLRQDO�OHDUQLQJ�LPSOLHG�WKDW�GLVWLQFWLYH�WHDFKLQJ�DQG�

OHDUQLQJ�VWUDWHJLHV�PXVW�EH�HPSOR\HG�DQG�DUH�XQLTXH�WR�HDFK�VSHFLILF�OHDUQLQJ�HQYLURQPHQW�

�$OOHQ�	�6HDPDQ��������0DUWLQ��:DQJ��HW�DO����������3UH�SDQGHPLF��H/HDUQLQJ�FRXUVH�RIIHULQJV�

ZHUH�EHFRPLQJ�XQH[FHSWLRQDO�LQ�SRVWVHFRQGDU\�OHDUQLQJ�HQYLURQPHQWV��\HW�FKDOOHQJHV�SUHYDLOHG��

ELDVHG�IDFXOW\�SHUFHSWLRQV�DQG�WUDQVLWLRQLQJ�UHVLVWDQFH��6DUVD�	�(VFXGHUR��������8GRG�	�

:DJQHU���������2SHUDWLQJ�LQ�WKH�FXUUHQW�WHFKQRORJ\�HUD�ZLWK�FHOOSKRQHV��HOHFWURQLF�WDEOHWV��VPDUW�

WHOHYLVLRQV��DQG�RWKHU�LQWHUDFWLYH�GHYLFHV��PDQ\�VWXGHQWV�DQG�IDFXOW\�PHPEHUV�VWLOO�ODFN�

FRQILGHQFH�LQ�XVLQJ�WHDFKLQJ�DQG�OHDUQLQJ�SODWIRUPV�WR�DVVLVW�WKHP�GXULQJ�WKH�WUDQVLWLRQ��

3DUWLFLSDQWV�LGHQWLILHG�WUDLWV�DQG�H[SHULHQFHV�WKH\�KDG�WKDW�OHG�WKHP�WR�IHHO�SUHSDUHG��

VHPL�SUHSDUHG��RU�XQSUHSDUHG�WR�XQGHUJR�WKH�UDSLG�H/HDUQLQJ�WUDQVLWLRQ��0RVW�SDUWLFLSDQWV�

H[SUHVVHG�IHHOLQJV�RI�XQSUHSDUHGQHVV��9DULRXV�IDFXOW\�PHPEHUV�FLWHG�DGDSWLQJ�WR�D�QHZ�OHDUQLQJ�

HQYLURQPHQW�DQG�FXUULFXOXP�DQG�WKHLU�LQDELOLW\�WR�VNLOOIXOO\�QDYLJDWH�XVLQJ�WHFKQRORJLFDO�

UHVRXUFHV�WR�WUDQVLWLRQ�YLUWXDOO\�DV�FKDOOHQJHV��7KHVH�SURFHVVHV�UHTXLUHG�IDPLOLDULW\�ZLWK�

WHFKQRORJ\�WKDW�VRPH�SDUWLFLSDQWV�ODFNHG��6LPLODU�WR�FXUUHQW�ILQGLQJV��0DUWLQ��%XGKUDQL��HW�DO��

�������IRXQG�WKDW�RQOLQH�GLGDFWLFV�UHPDLQV�SUREOHPDWLF�IRU�VRPH�HGXFDWRUV�UHTXLULQJ�LQFUHPHQWDO�
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OHYHOV�RI�SHUIRUPDQFH�WDUJHWV�XVLQJ�FRPSHWHQFH�EDVHG�WDFWLFV��$OVR��*DFKDJR�HW�DO���������

HVWDEOLVKHG�WKDW�WKH�DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�LQ�KLJKHU�HGXFDWLRQ�LV�FKDOOHQJLQJ�IRU�VRPH�

HGXFDWRUV��UHVXOWLQJ�LQ�VWDJQDWLRQ�RI�H/HDUQLQJ�LQWHJUDWLRQ��

2QOLQH�WHDFKLQJ�FRPSHWHQFLHV�DOORZ�HGXFDWRUV�WR�VXFFHVVIXOO\�LPSOHPHQW�DQG�H[HFXWH�

UHTXLUHG�H/HDUQLQJ�WHDFKLQJ�VWDQGDUGV��0DUWLQ��%XGKUDQL��HW�DO����������%HUU\��������IRXQG�WKDW�

IDFXOW\�LQ�GLVWDQFH�SURJUDPV�QHHG�PRUH�VSHFLDOL]HG�WUDLQLQJ�DURXQG�RQOLQH�SHGDJRJ\��7KH�

DFFHSWDQFH�RI�QHZ�WHFKQRORJ\�LQ�KLJKHU�HGXFDWLRQ�LV�FKDOOHQJLQJ�EHFDXVH�V\QFKURQRXV�DQG�

DV\QFKURQRXV�H/HDUQLQJ�UHTXLUHV�GLVWLQFWLYH�DFWLYLWLHV�DQG�OHDUQLQJ�G\QDPLFV��.RUQHJD\�HW�DO���

������2FDQD�)HUQDQGH]�HW�DO����������6LPLODUO\��&KRL��������GLVFRYHUHG�WKDW�SHGDJRJLFDO�DQG�

GLGDFWLFDO�DSSURDFKHV�DQG�WHFKQLTXHV�DUH�FHQWUDO�LQ�IXOILOOLQJ�WKH�UHTXLUHPHQWV�RI�H�LQVWUXFWRUV�LQ�

H/HDUQLQJ�HQYLURQPHQWV��/HZLQ¶V��������))$�DOORZV�RUJDQL]DWLRQV�WR�DVVHVV�WKH�UHVWUDLQLQJ�DQG�

GULYLQJ�IRUFHV�WKDW�DUH�KLQGHULQJ�RU�SURPRWLQJ�FKDQJH�DQG�DOLJQV�ZLWK�WKH�FXUUHQW�ILQGLQJV���

2WKHU�SDUWLFLSDQWV�VWDWHG�WKDW�WKHLU�WUDLQLQJ�RU�SURIHVVLRQDO�GHYHORSPHQW�LQ�WHFKQRORJ\��

QRQWUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQWV��DQG�/06�LQWHJUDWLRQ�ZHUH�LQDGHTXDWH��DQG�WKH\�QHHGHG�

PRUH�DQG�VSHFLDOL]HG�WUDLQLQJ�LQ�WKRVH�DUHDV��3DUWLFLSDQWV�IRXQG�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�

VXSSRUWV�ZHUH�LQVXIILFLHQW��7KHVH�ILQGLQJV�FRQYHUJH�ZLWK�3DSH�DQG�3URVVHU��������ZKR�UHYHDOHG�

WKDW�DGPLQLVWUDWLYH�LQDGHTXDFLHV�EHWZHHQ�LQVWLWXWLRQDO�DQG�FXUULFXOXP�PDQGDWHV�DUH�SHUFHLYHG�

LPSHGLPHQWV�WKDW�FDQ�KLQGHU�SHUIRUPDQFHV�RI�ERWK�VWXGHQWV�DQG�WHDFKHUV��/LNHZLVH��*DFKDJR�HW�

DO���������FRQWHQGHG�WKDW�DQ�/06�UHTXLUHV�VXSSRUWLYH�LQVWLWXWLRQDO�UHVRXUFHV��WKH�EHVW�

WHFKQRORJLFDO�PRGHUQL]DWLRQV�SUDFWLFHV��DQG�WKH�LQWHJUDWLRQ�RI�DSSOLFDEOH�WHDFKLQJ�DQG�OHDUQLQJ�

PRGHOV��:KHQ�WKHVH�HOHPHQWV�ZHUH�PLVVLQJ��WKH\�EHFDPH�UHVWUDLQLQJ�IDFWRUV�IRU�WKH�SDUWLFLSDQWV��

&RPSDUDEO\��.KDOLO�DQG�(ONKLGHU��������DOLJQHG�ZLWK�WKHVH�VDPH�ILQGLQJV�JLYHQ�WKH\�IRXQG�WKDW�
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IRU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�WR�GHOLYHU�VXVWDLQDEOH�OHDUQLQJ�RSSRUWXQLWLHV�WR�PHHW�VWXGHQW�

GHPDQGV��WHFKQRORJLFDO�VXSSRUW�DQG�UHVRXUFHV�DUH�YLWDO��

2WKHU�&&)�SDUWLFLSDQWV�VDLG�WKDW�WKH\�GLG�QRW�UHTXLUH�PXFK�WUDLQLQJ�DQG�IHOW�OLNH�WKH�

VXSSRUWV�DQG�UHVRXUFHV�ZHUH�DGHTXDWH��7KH�VHPL�SUHSDUHG�DQG�SUHSDUHG�&&)�SDUWLFLSDQWV�VKDUHG�

D�OHYHO�RI�FRPIRUW�QDYLJDWLQJ�RQOLQH�DQG�FRQILGHQFH�LQ�RQOLQH�FRPPXQLFDWLRQ�DQG�H[SHULHQFHG�

OLPLWHG�LPSHGLPHQWV�GXULQJ�WKHLU�WUDQVLWLRQ��7KHVH�ILQGLQJV�DOLJQ�ZLWK�SULRU�UHVHDUFK�E\�

$OEUDKLP��������ZKR�VXJJHVWHG�WKDW�E\�HQKDQFLQJ�LQVWUXFWLRQDO�FRPSHWHQFLHV�WKURXJK�

SURIHVVLRQDO�GHYHORSPHQW�IRU�RQOLQH�WHDFKHUV��GRXEOH�EHQHILWV�PLJKW�EH�UHVXOWV��WKH�DFTXLVLWLRQ�RI�

SUHSDUDWRU\�WHDFKLQJ�IRU�LQVWUXFWLRQ�DQG�IXWXULVWLF�H/HDUQLQJ�LQVWUXFWLRQ�IRU�XSFRPLQJ�HGXFDWRUV��

=KDQJ�DQG�%D\OH\��������DVVHUWHG�WKDW�FRQVWDQW�FRPPXQLFDWLRQ��JHQXLQH�HQFRXUDJHPHQW��DQG�

DIILUPDWLRQ�DUH�LQJUHGLHQWV�IRU�ERWK�H,QVWUXFWRUV¶�DQG�H/HDUQHUV¶�VXFFHVVHV��,W�ZDV�H[SHFWHG�WKDW�

PDQ\�&&)�ZRXOG�EH�IDPLOLDU�ZLWK�VRPH�IRUP�RI�YLUWXDO�DQG�H/HDUQLQJ�FRXUVHV�DQG�WHFKQRORJ\�

DFURVV�DOO�FRQWHQW�DUHDV�DQG�OLNHO\�WR�H[SHULHQFH�VKLIWHG�SHUFHSWLRQV�GXH�WR�WKH�FKDQJH�SURFHVV�

�%HQWD�HW�DO���������6DUVD�	�(VFXGHUR���������

�$OO�SDUWLFLSDQWV�VKDUHG�FRQFHUQV�DERXW�KRZ�VWXGHQW�HQJDJHPHQW�ZDV�LPSDFWHG�EHFDXVH�RI�

WKH�LPPHGLDF\�RI�WKH�WUDQVLWLRQ�ZLWK�OLWWOH�WR�QR�DGYDQFHG�WHFKQRORJLFDO�SODQQLQJ��%DVLODLD�DQG�

.YDYDG]H��������DOVR�IRXQG�WKDW�WKH�SDQGHPLF�IRUFHG�DQ�LPPHGLDWH�WUDQVLWLRQ�IRU�DOO�HGXFDWRUV�

ZLWK�OLWWOH�WR�QR�SODQQLQJ�DQG�UHJDUGOHVV�RI�WUDLQLQJ��WHFKQRORJ\�H[SHUWLVH��RSLQLRQV�DERXW�

H/HDUQLQJ��DQG�FRQWHQW�QHHGLQJ�WR�EH�WDXJKW��)XUWKHU��0F&DUWK\��������QRWHG�WKDW�GXH�WR�WKH�

&29,'����LQ�������FROOHJH�FORVXUHV�DQG�D�UDSLG�WUDQVLWLRQ�IURP�GHOLYHULQJ�GLUHFW�LQVWUXFWLRQ�WR�

H/HDUQLQJ�LQVWUXFWLRQ�ZDV�PDQGDWRU\�IRU�DOO�IDFXOW\��/HZLQ��������WKHRUL]HG�FKDQJH�RFFXUV�LQ�

WKUHH�VWHSV������XQIUHH]LQJ������FKDQJH��DQG�����UHIUHH]H��7KURXJKRXW�WKH�FKDQJH�SURFHVV��WKHUH�

DUH�UHVWUDLQLQJ�IRUFHV�WKDW�SXVK�SHRSOH�WR�UHVLVW�FKDQJH�DQG�PDLQWDLQ�WKH�VWDWXV�TXR�FRPSHWLQJ�
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DJDLQVW�GULYLQJ�IRUFHV�WKDW�SXVK�IRU�FKDQJH��/HZLQ��������0DQFKHVWHU�HW�DO����������,Q�WKLV�VLQJOH�

FDVH�VWXG\��IRUFHV�LQIOXHQFHG�IDFXOW\¶V�GHVLUH�WR�UHVLVW�RU�PRYH�WRZDUG�FKDQJH��

)XUWKHUPRUH��DOO�IDFXOW\�H[SHULHQFHG�VRPH�OHYHO�RI�GLVHTXLOLEULXP�JLYHQ�WKH�KDVWLQHVV�RI�

WKH�FKDQJH�DQG�FRPPXQLFDWLQJ�WKHLU�OLYHG�H[SHULHQFHV�ZLOO�GHYHORS�D�EHWWHU�XQGHUVWDQGLQJ�RI�

KRZ�WKHVH�IRUFHV�LQIOXHQFHG�GHFLVLRQV�UHJDUGLQJ�GHOLYHULQJ�WKHLU�LQVWUXFWLRQ�RQOLQH�DQG�WKH�XVH�RI�

WKHLU�LQVWLWXWLRQ�GHVLJQDWHG�/06��&DQYDV��WR�DFKLHYH�LQVWUXFWLRQDO�HTXLOLEULXP��0XUSK\��������

DUJXHG�WKDW�EHFDXVH�RI�WKH�WKUHDW�RI�&29,'����WUDQVPLVVLRQ��³H[WUDRUGLQDU\�PHDVXUHV´�OLNH�

VRFLDO�GLVWDQFLQJ�ZHUH�HPSOR\HG�DQG�LW�ZDV�FKDOOHQJLQJ�EULQJLQJ�ODUJH�QXPEHUV�RI�OHDUQHUV�

WRJHWKHU��+HOOPDQQ��������0XUSK\���������:KHQ�TXHULHG�DERXW�WUDQVLWLRQLQJ��&&)�SDUWLFLSDQWV�

XVHG�HPRWLRQDO�WHUPV�OLNH�IUXVWUDWHG��QHUYRXV��RYHUZKHOPHG��ZRUULHG�FRQFHUQHG��QHXWUDO��DQG�

H[FLWHG�WKDW�ZHUH�DOVR�XVHG�E\�SDUWLFLSDQWV�LQ�WKH�VWXGLHV�E\�5DVSRSRYLF�HW�DO���������DQG�

5RGULJXH]�DQG�5LPD���������5DVSRSRYLF�HW�DO��DVVHUWHG�WKDW�LQVWUXFWLRQDO�WUDQVLWLRQLQJ�FKDOOHQJHV�

PD\�HQGDQJHU�OHDUQLQJ�TXDOLW\�DQG�UHSXWDWLRQ�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DV�ZHOO�DV�WKH�

SHUIRUPDQFHV�RI�VWXGHQWV�DQG�IDFXOW\��

2QOLQH�HGXFDWRUV�QHHG�WR�IXOO\�XQGHUVWDQG�DQG�IDFLOLWDWH�DSSURSULDWH�GLUHFW��K\EULG��DQG�

H/HDUQLQJ�WHDFKLQJ�DSSURDFKHV�WR�FRPSOHWHO\�FRPSUHKHQG�KRZ�WR�EHVW�PRWLYDWH�WKHLU�OHDUQHUV��

$FFRUGLQJ�WR�/LQNKDXHU���������HGXFDWRUV�DQG�XQLYHUVLW\�OHYHO�RIILFLDOV�VWXG\�EHKDYLRUDO�DQG�

HQYLURQPHQWDO�FRQWULEXWRUV�WR�LGHQWLI\�HIIHFWLYH�LQVWUXFWLRQDO�GHVLJQV�DQG�SUDFWLFHV��EHKDYLRUV��

EDUULHUV��DQG�SHUFHSWLRQV�WR�XQGHUVWDQG�DQG�IDFLOLWDWH�OHDUQLQJ�LQ�GLUHFW��K\EULG��DQG�H/HDUQLQJ�

VHWWLQJV��'HYLVDNWL�DQG�5DPD\DK��������HPSKDVL]HG�WKDW�HGXFDWLRQ�RFFXUV�WKURXJK�WKH�

WUDQVPLVVLRQ�RI�QHZ�NQRZOHGJH��UHDO�ZRUOG�H[SHULHQFHV�DQG�HYHQWV��(GXFDWLRQDO�DQG�LQVWLWXWLRQDO�

WUDQVIRUPDWLRQV�DUH�XVXDOO\�PHW�ZLWK�UHVLVWDQFH�DQG�IDFH�FKDOOHQJHV��WKH�WKRXJKW�RI�VKLIWLQJ�
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SUDFWLFHV�DQG�UHTXLUHPHQWV�DUH�IDFWRUV�WKDW�PD\�FDXVH�LQVWUXFWLRQDO�DQG�RSHUDWLRQDO�GLVFRPIRUW��

IHDU�DQG�RSSRVLWLRQ�LQ�VRPH�LQVWUXFWRUV�DQG�OHDUQHUV��

)LQDOO\��IRU�UHVHDUFK�TXHVWLRQ�RQH��&&)�SDUWLFLSDQWV�UHSUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�DV�

D�WLPH�IRU�SHUVRQDO�JURZWK��7KLV�ILQGLQJ�DOLJQV�ZLWK�6FKPLGW�HW�DO���������ZKR�IRXQG�WKDW�RQOLQH�

LQVWUXFWRUV�ODFN�D�VSHFLILF�PRGHO�RU�SRLQW�RI�UHIHUHQFH�IRU�UHPRWH�WHDFKLQJ�EHFDXVH�PDQ\�RI�WKHP�

KDYH�QRW�WDNHQ�RQOLQH�FRXUVHV�DV�OHDUQHUV��)RU�WKHVH�UHDVRQV��&&)�SDUWLFLSDQWV�LQ�WKLV�VWXG\�

H[SUHVVHG�GHVLUHV�IRU�PRUH�SURIHVVLRQDO�GHYHORSPHQW�WR�HQKDQFH�H/HDUQLQJ�FRPSHWHQFLHV�

FRQVLVWHQW�ZLWK�ILQGLQJV�E\�%HUU\���������3HUVRQDO�JURZWK��DV�DQ�HOHPHQW�RI�WKH�FKDQJH�SURFHVV��

DOVR�DOLJQV�ZLWK�/HZLQ¶V�WKHRU\�LQ�WKDW�LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�PXVW�DFNQRZOHGJH�WKH�

FRQFHUQV�DQG�WKUHDWV�WKDW�DULVH�ZKHQ�XQGHUJRLQJ�FKDQJH�DV�SDUW�RI�WKH�SURFHVV�IRU�HVWDEOLVKLQJ�WKH�

DSSURDFK�IRU�LPSOHPHQWLQJ�FKDQJH�DV�ZHOO�DV�WKH�PRWLYDWLRQ�QHFHVVDU\�WR�FRPSOHWH�WKH�FKDQJH�

SURFHVV�WKDW�UHVXOWV�LQ�FKDQJH�DFFHSWDQFH��/HZLQ¶V��������FKDQJH�WKHRU\�LV�XVHG�WR�PDQDJH�DQG�

XQGHUVWDQG�KRZ�RUJDQL]DWLRQDO�FKDQJHV�RFFXU�WKURXJK�XQIUHH]LQJ��FKDQJH��DQG�UHIUHH]LQJ�

�/HZLQ��������0DQFKHVWHU�HW�DO����������7KH�&29,'����SDQGHPLF�H[SRVHG�QXPHURXV�

YXOQHUDELOLWLHV�FDXVLQJ�IDFXOW\�WR�LQFUHDVH�WKHLU�DELOLW\�WR�GHOLYHU�LQVWUXFWLRQ�XVLQJ�DQ�H/HDUQLQJ�

SODWIRUP��$OL���������0F&DUWK\��������VWDWHG�WKDW�EHFDXVH�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�FRQWLQXHG�

WR�HYROYH��WKH�PDQGDWHV�IRU�WHFKQRORJ\�WR�DFKLHYH�H/HDUQLQJ�SHGDJRJLFDO�SULQFLSOHV�DUH�FULWLFDO�WR�

WKH�WUDQVLWLRQLQJ�SURFHVV��

,Q�DQVZHULQJ�UHVHDUFK�TXHVWLRQ�WZR��&&)�SDUWLFLSDQWV�UHSRUWHG��D��DGPLQLVWUDWLYH�DQG�

LQVWLWXWLRQDO�JXLGDQFH��DQG��E��/06�DV\QFKURQRXV�DQG�V\QFKURQRXV�DFFHVVLELOLW\�DQG�XVDELOLW\�

WRROV�DV�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�DV�SDUW�RI�WKHLU�IRUFHG�XQIUHH]LQJ�DQG�H/HDUQLQJ�

WUDQVLWLRQLQJ��)RU�WKHVH�SDUWLFLSDQWV��VRPH�&&)�YLHZHG�HDFK�RI�WKHVH�DV�GULYLQJ�IRUFHV�DQG�RWKHUV�

SHUFHLYHG�WKHP�DV�UHVWUDLQLQJ�IRUFHV��%HFDXVH�RI�WKH�SDQGHPLF��DOO�LQVWUXFWLRQDO�GHOLYHU\�LQYROYHG�
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VRPH�IRUP�RI�,QWHUQHW�EDVHG�HGXFDWLRQ��&ROOHJHV�DQG�XQLYHUVLW\�IDFXOW\�ZHUH�LQYROXQWDULO\�

REOLJDWHG�WR�PRYH�IURP�GLUHFW�WR�UHPRWH�DQG�H/HDUQLQJ�IRUPDWV��KROG�ZHE�EDVHG�PHHWLQJV�DQG�

FRQIHUHQFHV��DQG��DW�WLPHV��RYHUGR�LW�ZLWK�V\QFKURQRXV�FRPPXQLFDWLRQV��/RZHQWKDO�HW�DO����������

7KH�ILQGLQJV�WKDW�VRPH�IDFXOW\�SHUFHLYHG�DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DV�LQDGHTXDWH�

DQG�D�UHVWUDLQLQJ�IRUFH�ZKLOH�RWKHUV�YLHZHG�LW�DV�DGHTXDWH�DQG�D�GULYLQJ�IRUFH�IRU�FKDQJH�DOLJQ�

ZLWK�SULRU�UHVHDUFK�E\�'D\��������ZKR�IRXQG�WKDW�DQ\�DFDGHPLF�GLVUXSWLRQ��OLNH�D�SDQGHPLF��

LPSHGHV�HGXFDWLRQDO�FRQWLQXLW\�DQG�UHTXLUHV�VROLG�VWUDWHJLF�SODQQLQJ�DQG�DGPLQLVWUDWLYH�VXSSRUW�

DQG�H[HFXWLRQ��

3DUWLFLSDQWV�VWUHVVHG�WKDW�WKH�/06�SURYLGHG�VXSSRUW�WR�WKHP��DV�LQVWUXFWRUV��DQG�WKH�

VWXGHQWV��DV�OHDUQHUV��3RQRPDULRYD�DQG�9DVLQ��������HPSKDVL]HG�WKDW�H�WRROV�IRVWHU�VWXGHQWV¶�

OHDUQLQJ�H[SHULHQFHV�DQG�DLG�LQ�FRQQHFWLQJ�OHDUQHUV�ZLWK�FRXUVH�FRQWHQW��-HIIHU\��������H[SODLQHG�

KRZ�WKH�XVH�RI�H�WRROV�WR�EROVWHU�WHFKQRORJ\�ZLWK�ZHE�EDVHG�DSSOLFDWLRQV�FRQWULEXWHV�WR�WKH�

YDULRXV�ZD\V�WKDW�OHDUQHUV�FDQ�DFFHVV�DQG�LQWHQVLI\�WKHLU�GLVWDQFH�OHDUQLQJ�H[SHULHQFHV��$XWKHQWLF�

HQJDJHPHQW�FRQVLVWV�RI�LQWULQVLF�ORQJLQJV�WR�HQJDJH�LQ�LQGLYLGXDOO\�VLJQLILFDQW�DOLJQPHQW�

�$OQDMGL��������3RQRPDULRYD�	�9DVLQ���������+RZHYHU��VRPH�&&)�SHUFHLYHG�WKH�/06�DQG�RWKHU�

DFFHVV�WR�WRROV�DV�LQDGHTXDWH�DQG�D�UHVWUDLQLQJ�IRUFH�ZKLOH�RWKHUV�YLHZHG�LW�DV�DGHTXDWH�DQG�D�

GULYLQJ�IRUFH�IRU�FKDQJH��7KLV�ILQGLQJ�DOLJQV�ZLWK�SULRU�UHVHDUFK�E\�3DSH�DQG�3URVVHU��������ZKR�

IRXQG�WKDW�IDFXOW\�FRQWLQXH�WR�VWUXJJOH�ZLWK�/06�LPSOHPHQWDWLRQ�WR�IXOILOO�WHDFKLQJ�DQG�OHDUQLQJ�

GLUHFWLYHV��6LPLODUO\��:DONHU�HW�DO���������DUJXHG�WKDW�D�PDLQ�FKDOOHQJH�WKDW�KLJKHU�OHDUQLQJ�

LQVWLWXWLRQV�DQG�LQVWUXFWRUV�DUH�WDVNHG�ZLWK�LV�VHWWOLQJ�RQ�D�VXLWDEOH�/06�WR�PHHW�LQVWLWXWLRQDO�

UHTXLUHPHQWV�ZKLOH�DGKHULQJ�WR�LQVWUXFWLRQDO�GHPDQGV��&&)�IDFXOW\�GUHZ�DWWHQWLRQ�WR�VWXGHQW�

IHHGEDFN��ZKLFK�XQGHUVFRUHG�WKDW�,QWHUQHW�FRQQHFWLYLW\�DQG�ODFN�RI�DFFHVV�WR�WHFKQRORJ\�ZHUH�
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UHVWUDLQLQJ�IRUFHV��$OVR��IDFXOW\�H[SUHVVHG�WKDW�KRPH�GLVWUDFWLRQV�DQG�DGPLQLVWUDWLYH�GLVFRQQHFWV�

ZHUH�UHVWUDLQLQJ�IRUFHV��

7KH�ILQDO�UHVHDUFK�TXHVWLRQ�ZDV�DVVRFLDWHG�ZLWK�YDU\LQJ�OHYHOV�RI�H[SHULHQFH�&&)�KDG�

JRLQJ�LQWR�WKH�WUDQVLWLRQ�DQG�KRZ�DQG�LI�WKH�FKDQJH�SURFHVV�GLIIHUHG�EDVHG�RQ�WKHVH�OHYHOV�SULRU�WR�

WKH�IRUFHG�XQIUHH]LQJ��$V�D�UHVXOW�RI�WKH�FXUUHQW�SDQGHPLF��WKH�&&)�ZHUH�RQ�WKH�IURQWOLQH�RI�WKH�

WUDQVLWLRQLQJ�SURFHVV��3HGUR�	�.XPDU���������8QGHUVWDQGLQJ�UHVWULFWLYH�&29,'����SROLFLHV�

SUHVHQWHG�XQDQWLFLSDWHG�EDUULHUV�DQG�VWUDLQV�RQ�DOO�VWDNHKROGHUV¶�UHODWLRQVKLSV��,Q�IDFW��WKH�

PDMRULW\�RI�&&)�VWDWHG�WKDW�WKH\�KDG�SHUVRQDO�H/HDUQLQJ�H[SHULHQFHV�DV�OHDUQHUV�SULRU�WR�WKH�

IRUFHG�WUDQVLWLRQ�ZKLOH�RWKHUV�VDLG�WKDW�WKH\�ZHUH�GLJLWDO�QDWLYHV�ERUQ�LQWR�WKH�WHFKQRORJLFDO�HUD�

DQG�IHOW�TXLWH�FRPIRUWDEOH��,W�ZDV�QRW�VXUSULVLQJ�WKDW�DOO�&&)�KDG�XVHG�VRPH�VRUW�RI�QRQ�

WUDGLWLRQDO�LQVWUXFWLRQDO�PRGDOLWLHV�OLNH�ZHE�FRQIHUHQFLQJ��<RX7XEH�YLGHRV��DQG�WKH�&DQYDV�

/06�IRU�JUDGLQJ�DQG�V\OODEXV�FUHDWLRQ�DQG�UHFRUGLQJ��

)LQGLQJV�LQ�WKLV�VWXG\�UHYHDOHG�WKDW��GXH�WR�WKH�HQRUPLW\�DQG�UDSLGLW\�RI�WKH�SDQGHPLF��

�D��WHDFKLQJ�REVWDFOHV���E��,QWHUQHW�FRQQHFWLYLW\��DQG��F��VWXGHQW�SDUWLFLSDWLRQ�DQG�HQJDJHPHQW�

SUHVHQWHG�XQDQWLFLSDWHG�FLUFXPVWDQFHV��7KHVH�ILQGLQJV�DOLJQ�ZLWK�UHVHDUFK�E\�&KLQJ�HW�DO��

�������JLYHQ�WKH\�IRXQG�WKDW�ZLWKRXW�WKH�QHFHVVDU\�SURIHVVLRQDO�WHDFKLQJ�VNLOOVHW�DQG�WUDLQLQJ��

LQVWUXFWLRQDO�REVWDFOHV�SHUVLVW��$OVR��%XUFK�DQG�0RKDPPHG��������DVVHUWHG�VRPH�&&)�KDYH�

EHHQ�VORZ�WR�HPEUDFH�H/HDUQLQJ�DV�PDQ\�&&�OHDUQHUV�ODFN�,QWHUQHW�DFFHVV�DW�KRPH�GXH�WR�

LQDGHTXDWH�LQFRPH��6LPLODUO\��<RXQJ��������DUJXHG�WKDW�SDUWLFXODUO\�ZLWK�FRPPXQLW\�

FROOHJHV�WKH�GLJLWDO�GLYLGH�FDQ�OLPLW�VWXGHQW�DFFHVV�WR�WHFKQRORJ\�DQG�WKH�DELOLW\�WR�EHQHILW�

IURP�H/HDUQLQJ�RIIHULQJV��7KHVH�FKDOOHQJHV�PXVW�EH�FRQIURQWHG�LQ�WKH�FXUUHQW�FOLPDWH�ZKLOH��

DW�WKH�VDPH�WLPH��UHTXLULQJ�DQG�VXSSRUWLQJ�DOO�IDFXOW\�WUDQVLWLRQLQJ�WR�H/HDUQLQJ��/DVWO\��LQ�D�

VWXG\�E\�=HKHWPHLHU�HW�DO����������,�DFNQRZOHGJHG�WKDW�IRVWHULQJ�VWXGHQW�HQJDJHPHQW�DQG�
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DFWLYH�OHDUQHU�SDUWLFLSDWLRQ�UHTXLUHV�LQVWUXFWLRQDO�H[SHUWLVH�WR�SURGXFH�IDYRUDEOH�OHDUQLQJ�

RXWFRPHV�HVVHQWLDO�IRU�HIIHFWLYH�SHGDJRJLFDO�DQG�WHFKQRORJLFDO�FRQWHQW�GHOLYHU\��

7KH�ILQGLQJV�IURP�WKLV�VWXG\�DOLJQ�ZLWK�/HZLQ¶V�WKUHH�VWHS�PRGHO�FKDQJH�PDQDJHPHQW�

7KHRU\��/HZLQ¶V��������FKDQJH�WKHRU\�LV�EXLOW�XSRQ�WKH�LGHD�RI�UHSODFLQJ�RQH�EHKDYLRU�ZLWK�

DQRWKHU��&XPPLQJV�HW�DO����������$ZDUHQHVV�RI�WKH�HTXLOLEULXP�LQ�LWV�FXUUHQW�VWDWH�RFFXUV�GXULQJ�

WKH�XQIUHH]LQJ�VWDJH�DQG�DVVLVWV�LQ�GHWHUPLQLQJ�WKH�SURFHVV�QHHGHG�WR�LPSOHPHQW�FKDQJH�DV�WKH�

EHKDYLRUV�DQG�DWWLWXGHV�WKDW�VXSSRUW�WKH�H[LVWLQJ�VWDWXV�DUH�LGHQWLILHG��$UPVWURQJ��������%ULVVRQ�

%DQNV��������/HZLQ���������7KH�ILQGLQJV�LQ�WKLV�VWXG\�VKRZ�WKDW�&&)�WRRN�DGGHG�VWHSV�WR�DLG�

VWXGHQWV�ZLWK�DGDSWLQJ�WR�OHDUQLQJ�H/HDUQLQJ�FRQGLWLRQV��VXFK�DV�PHHWLQJ�VWXGHQWV¶�DFDGHPLF�DQG�

SHUVRQDO�QHHGV��$V�D�UHVXOW�RI�WKH�SDQGHPLF��OHDUQLQJ�IDFLOLWLHV�OLNH�FRPPXQLW\�FROOHJHV�KDYH�KDG�

WR�LPPHGLDWHO\�LQFRUSRUDWH�QRQ�WUDGLWLRQDO�GLGDFWLFV�LQWR�WKHLU�SUHYLRXV�HGXFDWLRQDO�UHSHUWRLUH�

�$OOHQ�	�6HDPDQ���������0DUWLQ��%XGKUDQL��HW�DO���������DVVHUWHG�WKDW�RQOLQH�WHDFKLQJ�DQG�

OHDUQLQJ�FRPSHWHQFH�LV�SHUVRQDOL]HG��1HYHUWKHOHVV��HYHQ�ZLWK�ZHOO�H[HFXWHG�VWUDWHJLHV��WKHUH�ZLOO�

EH�XQDQWLFLSDWHG�FKDOOHQJHV��EXW�QRZ�LV�WKH�WLPH�WR�PDLQWDLQ�WKH�VWDWXV�TXR�IURP�WKLV�SRLQW�

IRUZDUG��$OH[DQGULWH���

6XPPDU\�

7KH�&&)�SHUVSHFWLYHV�RI�WKHLU�H/HDUQLQJ�WUDQVLWLRQLQJ�H[SHULHQFHV�RIIHU�LQVLJKW�LQWR�WKH�

QHHGV�RI�DOO�SDUWLFLSDQWV��:LWKRXW�IDFXOW\�LQSXW�DQG�DFWLYH�SDUWLFLSDWLRQ��PDMRU�FKDOOHQJHV�ZLOO�

SHUVLVW��DQG�WKH�WUDQVLWLRQLQJ�SURFHVV�ZLOO�FRQWLQXDOO\�EH�PHW�ZLWK�VRPH�UHVLVWDQFH�HYHQ�DIWHU�WKH�

SDQGHPLF�KDV�EHHQ�FRQWDLQHG��)DFXOW\�PHPEHUV�ZLOO�FRQWLQXH�WR�VHUYH�DV�LQVWUXFWLRQDO�IURQWOLQH�

FKDPSLRQV�DQG�WKH�IDLOXUH�RI�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�WR�DSSUHFLDWH�WKHLU�YDOXH�WKURXJK�WKH�

VROLFLWDWLRQ�RI�KRQHVW�IHHGEDFN��SURYLGLQJ�RQJRLQJ�SURIHVVLRQDO�GHYHORSPHQW�WUDLQLQJ��XSJUDGLQJ�

/06��DQG�RWKHU�VXJJHVWLRQV�SURYLGHG�ZLOO�LPSHGH�VXFFHVVIXO�H/HDUQLQJ�WUDQVLWLRQ�DQG�SUHYHQW�
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LQVWLWXWLRQDO�HTXLOLEULXP��7KH�ILQGLQJV�IURP�WKLV�FDVH�VWXG\�FDQ�EH�XVHG�IRU�QHZO\�IRUPLQJ�&&V�

DV�DQ�H/HDUQLQJ�LQWHJUDWLRQ�JXLGH��XVHG�WR�XQGHUVWDQG�SHUFHLYHG�FKDOOHQJHV�DQG�VXFFHVVHV�RI�

H/HDUQLQJ�WUDQVLWLRQLQJ�GXULQJ�D�JOREDO�FULVLV��RU�VHUYH�DV�D�IUDPHZRUN�IRU�RWKHU�UHVHDUFKHUV�

LQWHUHVWHG�LQ�/HZLQ¶V�WKHRU\�RI�FKDQJH�XVLQJ�WKH�))$�DV�D�WRRO�WR�FRPSUHKHQG�RUJDQL]DWLRQDO�

GULYLQJ�IRUFHV�DQG�UHVWUDLQLQJ�IRUFHV�WR�DFKLHYH�HTXLOLEULXP��

� �



����
�

�

&KDSWHU����,PSOLFDWLRQV��5HFRPPHQGDWLRQV��DQG�&RQFOXVLRQV�

7KH�SUREOHP�DGGUHVVHG�LQ�WKLV�VWXG\�ZDV�SRVW�VHFRQGDU\�IDFXOW\¶V�FRQWLQXHG�UHVLVWDQFH�WR�

OHDUQLQJ�DQG�XVLQJ�H/HDUQLQJ�WHFKQRORJ\��LQ�WKLV�FDVH�D�OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06���WR�

LWV�PD[LPXP�FDSDFLW\��6DUVD�	�(VFXGHUR��������8GRG�	�:DJQHU��������<RXQJ��������WR�

DFKLHYH�OHDUQLQJ�RXWFRPHV�LQ�FRQFHUW�ZLWK�WKH�RIWHQ�ELDVHG�VDPSOHV�LQ�UHVHDUFK�RQ�WKH�FKDQJH�

SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ��6DUVD�	�

(VFXGHUR���������5HVHDUFK�RQ�IDFXOW\�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�LQVWUXFWLRQ�WR�

H/HDUQLQJ�RIWHQ�RQO\�LQFOXGHG�IDFXOW\�ZKR�YROXQWDULO\�WUDQVLWLRQHG�EXW�QRW�WKRVH�ZKR�ZHUH�

IRUFHG�WR�XQIUHH]H��WKXV��WKH�UHVWULFWHG�VDPSOH�DQG�VXEVHTXHQW�UHVXOWV�ZHUH�QRW�LQFOXVLYH�RI�WKRVH�

ZKR�H[SHULHQFHG�D�IRUFHG�WUDQVLWLRQ��6DUVD�	�(VFXGHUR���������3RVW�&29,'�����WKH�VDPSOLQJ�

SRRO�RI�IDFXOW\�QRZ�HQJDJHG�LQ�H/HDUQLQJ�LQFUHDVHG�WR�DQ�XQSUHFHGHQWHG������RI�DOO�IDFXOW\��

WKHUHE\�FUHDWLQJ�D�FRQWH[W�E\�ZKLFK�IDFXOW\�DFURVV�DOO�FRQWHQW�DUHDV��LQFOXGLQJ�WKRVH�ZKR�PD\�

QHYHU�KDYH�FRQVLGHUHG�RU�DWWHPSWHG�WR�XVH�H/HDUQLQJ�WRROV�ZHUH�QRZ�H[SHULHQFLQJ�WKH�WUDQVLWLRQ��

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WR�H[SORUH�FRPPXQLW\�FROOHJH�

IDFXOW\��&&)��H[SHULHQFHV�ZLWK�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�DQ�

/06�LQ�WKH�FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��$�

FDVH�VWXG\�ZDV�FKRVHQ�IRU�LWV�IRFXV�RQ�LQ�GHSWK�DQDO\VLV�RI�D�SKHQRPHQRQ�ZLWKLQ�D�VSHFLILF�

FRQWH[W��<LQ����������

$�WRWDO�RI����LQWHUYLHZV�ZHUH�FRQGXFWHG�DQG����VXUYH\V�ZHUH�FRPSOHWHG�E\�IXOO�WLPH�

&&)�HPSOR\HG�GXULQJ�WKH�����������DFDGHPLF�\HDU��%RWK�LQGXFWLYH�DQG�GHGXFWLYH�FRGLQJ�ZHUH�

HPSOR\HG�WR�DQDO\]H�WKH�GDWD�DQG�LGHQWLI\�WKHPHV�WR�DQVZHU�WKH�UHVHDUFK�TXHVWLRQV�SRVHG�

�$XHUEDFK�	�6LOYHUVWHLQ���������7KHPDWLF�DQG�GHVFULSWLYH�DQDO\VHV�UHVXOWHG�LQ�FDWHJRULHV�DQG�
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WKHPHV�GHYHORSHG�IURP�WKH�GDWD�FROOHFWHG��6DOGDQD��������<LQ���������7KUHH�UHVHDUFK�TXHVWLRQV�

ZHUH�SRVHG�EDVHG�RQ�/HZLQ¶V��������FKDQJH�WKHRU\�FRPSULVHG�RI�KLV�FKDQJH�PDQDJHPHQW�PRGHO���

7KH�ILUVW�UHVHDUFK�TXHVWLRQ�DVNV�KRZ�FRPPXQLW\�FROOHJH�IDFXOW\�UHSUHVHQW�WKHLU�OLYHG�

H[SHULHQFHV�DQG�SHUFHSWLRQV�RI�H/HDUQLQJ�PHWKRGV�DQG�WRROV�SULRU�WR�DQG�DIWHU�WKHLU�IRUFHG�

XQIUHH]LQJ�DQG�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DW�1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH��7KH�

VHFRQG�TXHVWLRQ�LQTXLUHG�DERXW�ZKDW�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�GR�IDFXOW\�UHSRUW�LQ�WKHLU�OLYHG�

H[SHULHQFH�WUDQVLWLRQLQJ�WR�H/HDUQLQJ�GXULQJ�WKH�&29,'����SDQGHPLF��$QG�WKH�WKLUG�UHVHDUFK�

TXHVWLRQ�DVNHG�KRZ�IDFXOW\�H[SHULHQFHV�GLIIHU�DPRQJ�WKRVH�ZLWK�YDU\LQJ�H[SHULHQFH�OHYHOV�SULRU�

WR�WKH�IRUFHG�XQIUHH]LQJ��

/HZLQ��������WKHRUL]HG�FKDQJH�RFFXUV�LQ�WKUHH�VWHSV������XQIUHH]LQJ������FKDQJH��DQG�����

UHIUHH]H��/HZLQ��������0DQFKHVWHU�HW�DO����������7KH�&&)�SDUWLFLSDQWV�UHSUHVHQWHG�WKHLU�OLYHG�

H[SHULHQFHV�RI�WKHLU�IRUFHG�XQIUHH]LQJ�DV��D��HYROYLQJ�VWDWHV�RI�UHDGLQHVV���E��HPRWLRQDOO\�

FKDUJHG��DQG��F��D�WLPH�IRU�SHUVRQDO�JURZWK��0DQ\�&&)�H[SUHVVHG�EHLQJ�XQSUHSDUHG�IRU�WKH�

FKDQJH�GXH�WR�ODFN�RI�VNLOOV�DQG�IDPLOLDULW\�ZLWK�GHOLYHULQJ�RQOLQH�LQVWUXFWLRQ��LQDELOLW\�WR�HQJDJH�

IDFH�WR�IDFH�ZLWK�VWXGHQWV��DQG�SHUVRQDO�LPSHGLPHQWV�VXFK�DV�LQDGHTXDWHO\�GLYHUVH�WHDFKLQJ�

VW\OHV��7KRVH�&&)�ZKR�SUHVHQWHG�WKHLU�OLYHG�H[SHULHQFHV�DV�VRPHZKDW�OHVV�KDUURZLQJ�VKDUHG�D�

OHYHO�RI�FRPIRUW�ZLWK�QDYLJDWLQJ�RQOLQH�DQG�WHFKQRORJ\�VNLOOV�DQG�FRQILGHQFH�LQ�WKH�DELOLW\�WR�

FRPPXQLFDWH�ZLWK�VWXGHQWV�UHPRWHO\��3DUWLFLSDQWV�QRWHG�ZLGH�UDQJLQJ�HPRWLRQV�DV�SDUW�RI�WKHLU�

FKDQJH�SURFHVV��IURP�FRQFHUQHG�DQG�IUXVWUDWHG�WR�H[FLWHG�DQG�QHUYRXV�WR�RYHUZKHOPHG�DQG�

WHUULILHG��7KHVH�&&)�DOVR�DOO�H[SHULHQFHG�JURZWK��VRPH�UHIOHFWHG�RQ�WKH�JURZWK�DV�D�PXFK�

QHHGHG�SXVK�WR�GHYHORS�SURIHVVLRQDOO\��ZKLOH�RWKHUV�DFNQRZOHGJHG�WKHLU�FRPIRUW�ZLWK�NQRZLQJ�

WKH\�RU�WKHLU�FRXUVHV�ZHUH�QRW�PHDQW�IRU�WKH�RQOLQH�ZRUOG��



����
�

�

,Q�DOLJQPHQW�ZLWK�/HZLQ¶V�FKDQJH�PRGHO��WKH�&&)�UHSRUWHG�GULYLQJ�DQG�UHVWUDLQLQJ�

IRUFHV��VSHFLILFDOO\��D��DGPLQLVWUDWLYH�DQG�LQVWLWXWLRQDO�JXLGDQFH�DQG��E��/06�DV\QFKURQRXV�DQG�

V\QFKURQRXV�DFFHVVLELOLW\�DQG�XVDELOLW\�WRROV��6RPH�&&)�GHVFULEHG�ERWK�HOHPHQWV�DV�GULYLQJ�

IRUFHV�ZKLOH�RWKHUV�GHVFULEHG�WKHP�DV�UHVWUDLQLQJ�IRUFHV�LQ�WKHLU�FKDQJH�SURFHVV��)LQDOO\��WKH�

GLIIHULQJ�H[SHULHQFHV�DPRQJ�&&)�IDFXOW\�VRPHZKDW�DOLJQHG�ZLWK�YDU\LQJ�H[SHULHQFH�OHYHOV�SULRU�

WR�WKH�IRUFHG�XQIUHH]LQJ��7KRVH�&&)�ZKR�IHOW�SUHSDUHG�IRU�WKH�FKDQJH�FUHGLWHG�WKH��D��IDPLOLDULW\�

DQG�FRPIRUW�XVLQJ�WHFKQRORJ\�DQG�WKH�/06�SODWIRUP���E��DYDLODELOLW\�RI�WHFKQLFDO��DGPLQLVWUDWLYH��

DQG�SHHU�VXSSRUWV��DQG��F��RWKHU�DYDLODEOH�UHVRXUFHV��7KRVH�&&)�ZKR�UHSRUWHG�IHHOLQJ�XQSUHSDUHG�

VKDUHG��D��IHHOLQJV�RI�DGPLQLVWUDWLYH�GLVFRQQHFWV���E��LQH[SHULHQFH�XVLQJ�WHFKQRORJ\���F��IHHOLQJV�

RI�IHDUIXOQHVV�DQG�EHLQJ�RYHUZKHOPHG���G��SHUFHSWLRQV�RI�LQVXIILFLHQW�UHVRXUFHV�DQG�WLPH��DQG��H��

FRQFHUQV�IRU�UHVWULFWLYH�VWXGHQW�HQJDJHPHQW��

:KLOH�WKH�ILQGLQJV�ZHUH�UREXVW��WKHUH�ZHUH�OLPLWDWLRQV�DVVRFLDWHG�ZLWK�WKLV�VWXG\��7KH�

JRDO�ZDV�WR�UHFUXLW�DW�OHDVW����SDUWLFLSDQWV�ZLWK�YDU\LQJ�OHYHOV�RI�NQRZOHGJH�DQG�WHDFKLQJ�

H[SHULHQFHV��<LQ���������'XH�WR�WKH�&29,'����SDQGHPLF��QR�IDFH�WR�IDFH�LQWHUYLHZV�FRXOG�EH�

FRQGXFWHG��DOO�FRXUVHV�ZHUH�PDQDJHG�UHPRWHO\��DQG�OLPLWHG�&&)�ZHUH�DYDLODEOH�RU�LQWHUHVWHG�LQ�

SDUWLFLSDWLQJ�GXH�WR�PDQ\�SHUFHLYHG�WUDQVLWLRQLQJ�FKDOOHQJHV�DQG�IHHOLQJ�RYHUZKHOPHG��$V�VXFK��

D�VPDOOHU�VDPSOH�RI����&&)�ZDV�REWDLQHG�ZKR�FRPSOHWHG�RQH�RQ�RQH�YLUWXDO�VHPL�VWUXFWXUHG�

LQWHUYLHZV��+RZHYHU��WKHVH�&&)�GLG�UHSUHVHQW�HLJKW�GLIIHUHQW�FDPSXVHV�RXW�RI�WKH����ORFDWLRQV��

$QRQ\PRXV�RQOLQH�VXUYH\V�ZHUH�FRPSOHWHG�E\����SDUWLFLSDQWV�DQG�LQFOXGHG�LQ�GDWD�DQDO\VLV��EXW�

OLPLWHG�VHFRQGDU\�LQIRUPDWLRQ�ZDV�JDWKHUHG�IURP�SDUWLFLSDQWV�RYHUDOO�DQG�RQO\�D�IHZ�FRPSOHWHG�

WKH�UHTXHVWHG�IROORZ�XS�PHPEHU�FKHFN��

7KH�VWXG\�ZDV�OLPLWHG�WR�RQH�FRPPXQLW\�FROOHJH�ORFDWHG�LQ�WKH�0LGZHVW�DQG�ZDV�RQO\�

RSHQ�WR�WKRVH�&&)�ZKR�ZHUH�HPSOR\HG�IXOO�WLPH�LQ�DQ�LQVWUXFWLRQDO�FDSDFLW\��$OWKRXJK�WKLV�
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FRPPXQLW\�FROOHJH�KDV����ORFDWLRQV�LQ�DSSUR[LPDWHO\����FRPPXQLWLHV�DQG�RIIHUV�RYHU�����

YDU\LQJ�SURJUDPV��DV�ZLWK�PRVW�FRPPXQLW\�FROOHJHV��WKH\�HPSOR\�SULPDULO\�DGMXQFW�IDFXOW\�

PDNLQJ�IXOO�WLPH�IDFXOW\�OLPLWHG��7KH�OLPLWHG�IXOO�WLPH�IDFXOW\�RI�&&)�SUHYHQWHG�PH�IURP�IXOO\�

H[SORULQJ�SHUFHSWLRQV�RI�DOO�&&)�DQG�QDUURZHG�SDUWLFLSDQW�GHPRJUDSKLFV��%HFDXVH�RI�WKH�

SDQGHPLF�DQG�PDQGDWH�RQ�WHPSRUDU\�VFKRRO�FORVLQJV��DOO�WUDGLWLRQDO�DQG�EOHQGHG�FRXUVHV�ZHUH�

FDQFHOOHG�IRU�PXOWLSOH�VHPHVWHUV��ZKLFK�OLPLWHG�DFFHVV�WR�DGPLQLVWUDWRUV�DQG�IXOO�WLPH�&&)�

SRWHQWLDO�SDUWLFLSDQWV�IXUWKHU�UHGXFLQJ�WKH�SRWHQWLDO�SDUWLFLSDQWV�IRU�LQFOXVLRQ��8SRQ�UHRSHQLQJ��

&&)�ZHUH�GLUHFWHG�WR�FRPPHQFH�LQVWUXFWLRQ�YLUWXDOO\��ERWK�DV\QFKURQRXVO\�DQG�V\QFKURQRXVO\��

$V�D�UHVXOW��ZULWWHQ�DQG�YHUEDO�FRPPXQLFDWLRQ�FKDOOHQJHV�SHUVLVWHG�DQG�WKH�QXPEHU�RI�SRWHQWLDO�

DQG�H[SHFWHG�SDUWLFLSDQWV�IRU�WKLV�VWXG\�ZDV�QHJDWLYHO\�LPSDFWHG��$V�VXFK��WKH�WUDQVIHUDELOLW\�RI�

ILQGLQJV�LV�OLPLWHG��DV�SDUWLFLSDQW�GHPRJUDSKLFV�LQ�WKLV�VWXG\�PD\�QRW�EH�UHSUHVHQWDWLYH�RI�WKH�

ODUJHU�SRSXODWLRQ�RU�RWKHU�FRPPXQLW\�FROOHJHV�DFURVV�WKH�8QLWHG�6WDWHV�DQG�WKH�VPDOO�VDPSOH�VL]H�

OLPLWV�WKH�WUDQVIHUDELOLW\�RI�ILQGLQJV�DQG�SUHYHQWV�JHQHUDOL]DELOLW\���

7KH�GDWD�JDWKHUHG�DQG�DQDO\]HG�GXULQJ�WKLV�TXDOLWDWLYH�VLQJOH�FDVH�VWXG\�ZDV�DOVR�OLPLWHG�

WR�VHPL�VWUXFWXUHG�LQWHUYLHZV�DQG�VXUYH\V�FRPSRVHG�RI�D�SUHSDUHG�VHW�RI�RSHQHG�HQGHG�TXHVWLRQV�

�&DVWLOOR�0RQWR\D��������6WDNH���������$V�WKH�UHVHDUFKHU��,�FUHDWHG�WKH�VHPL�VWUXFWXUHG�

LQGLYLGXDO�LQWHUYLHZ�TXHVWLRQV�XVHG�IRU�WKLV�VWXG\�DV�ZHOO�DV�WKH�RSHQ�HQGHG�VXUYH\�TXHVWLRQV��

ZKLFK�LV�D�OLPLWDWLRQ�VLQFH�,�DP�D�QRYLFH�UHVHDUFKHU��)XUWKHU��GDWD�ZHUH�FROOHFWHG�XVLQJ�=RRP�

YLGHR�FRQIHUHQFLQJ��RQOLQH�TXHVWLRQQDLUHV��DQG�HPDLO�H[FKDQJHV�UDWKHU�WKDQ�IDFH�WR�IDFH�

LQWHUDFWLRQV��ZKLFK�DUH�JHQHUDOO\�PRUH�KHOSIXO�ZLWK�SURPRWLQJ�DFFXUDWH�PHPRLQJ��0RUHRYHU��

LQWHUSUHWDWLRQ�RI�WKH�GDWD�ZDV�OLPLWHG�WR�P\�RZQ�XQGHUVWDQGLQJ�DQG�WUXWKIXOQHVV�DV�DQ�DPDWHXU�

UHVHDUFKHU���
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7KLV�VWXG\�ZDV�OLPLWHG�E\�WKH�TXDOLWDWLYH�PHWKRGRORJ\�DQG�FDVH�VWXG\�GHVLJQ��7KH�

TXDOLWDWLYH�PHWKRGRORJ\�UHOLHV�RQ�SDUWLFLSDQWV�WR�SURYLGH�LQVLJKW�LQWR�D�SKHQRPHQRQ��ZKLFK�

UHTXLUHV�VHOI�UHSRUWLQJ�RI�WKHLU�H[SHULHQFHV�DQG�SHUFHSWLRQV��7KH�VHOI�UHSRUWLQJ�RI�SDUWLFLSDQWV�

ZDV�D�OLPLWDWLRQ��DV�SDUWLFLSDQW�UHFRXQWV�RI�H[SHULHQFHV�PD\�KDYH�EHHQ�LPSDFWHG�E\�WLPH��

PHPRU\��RU�SHUVRQDO�ELDVHV��6HLGPDQ���������DQG�WKLV�VWXG\�UHOLHG�RQ�VHOI�UHSRUWLQJ�IRU�

DQVZHULQJ�WKH�LQWHUYLHZ�DQG�TXHVWLRQQDLUH�TXHVWLRQV��$�OLPLWDWLRQ�ZDV�DOVR�WKH�FRPSOHWLRQ�RI�

GDWD�FROOHFWLRQ�ZLWKLQ�WKH�DOORWWHG�WLPHIUDPH��

,Q�VXP��WKLV�VWXG\�ZDV�LQWHQGHG�WR�H[SORUH�&&)�UHVSRQVHV�WR�WKUHH�UHVHDUFK�TXHVWLRQV�DQG�

SURYLGH�ILQGLQJV�DERXW�H/HDUQLQJ�WUDQVLWLRQLQJ�GXULQJ�D�JOREDO�SDQGHPLF�WKURXJK�SHUFHSWLYH�

IHHGEDFN�H[WUDFWHG�IURP�DXGLR�UHFRUGHG�LQWHUYLHZV��HOHFWURQLF�VXUYH\V��DQG�SDUWLFLSDQW�SURYLGHG�

VHFRQGDU\�LQIRUPDWLRQ��7KH�UHVXOWV�RI�WKH�VWXG\�DUH�QRW�FRPSUHKHQVLYH�RI�&&)�DW�ODUJH�RU�ZLGH�

UDQJLQJ�EXW�UHVWULFWHG�WR�RQH�LQVWLWXWLRQ�ZLWK�YHU\�OLPLWHG�SDUWLFLSDQWV��WKHUHIRUH��WKH�SHUFHSWLRQV�

DQG�GDWD�ZHUH�OLPLWHG�DV�ZHOO��7KH�GDWD�FROOHFWHG�IURP�SDUWLFLSDQWV�KLQJHG�RQ�WUXVWZRUWKLQHVV�DQG�

JHQHUDWHG�VXIILFLHQW�LQIRUPDWLRQ�QHHGHG�WR�DQVZHU�WKH�WKUHH�UHVHDUFK�TXHVWLRQV��

7UXVWZRUWKLQHVV�ZDV�LQFUHDVHG�WKURXJK�PHPEHU�FKHFNLQJ�WR�HQVXUH�DFFXUDWH�UHFRUGLQJ�

DQG�LQWHUSUHWDWLRQ�RI�UHVSRQVHV��)XUWKHU��WR�HQFRXUDJH�KRQHVW\��SDUWLFLSDQWV�ZHUH�UHPLQGHG�RI�

WKHLU�ULJKWV��LQFOXGLQJ�WKHLU�ULJKW�WR�ZLWKGUDZ�IRU�DQ\�UHDVRQ�DQG�LQIRUPHG�RI�KRZ�WKH�UHVHDUFKHU�

ZRXOG�PDLQWDLQ�FRQILGHQWLDOLW\��,�IROORZHG�%UDXQ�DQG�&ODUNH¶V��������VL[�VWHSV�RI�WKHPDWLF�

DQDO\VLV�WKDW�SURYLGHG�D�V\VWHPDWLF�DSSURDFK�WR�DQDO\VLV�DQG�PDLQWDLQHG�DQ�DXGLW�WUDLO�RI�WKH�GDWD�

FROOHFWLRQ�DQG�PDQDJHPHQW�SURFHVV�WKDW�IXUWKHU�LQFUHDVHG�WKH�WUXVWZRUWKLQHVV�RI�WKLV�VWXG\��

7ULDQJXODWLRQ�ZDV�DFKLHYHG�XVLQJ�WKH�WZR�SULPDU\�VRXUFHV�RI�GDWD��QDPHO\�WKH�VHPL�VWUXFWXUHG�

LQGLYLGXDO�LQWHUYLHZV�DQG�VXUYH\�UHVSRQVHV�WR�RSHQ�HQGHG�TXHVWLRQV��7R�PLQLPL]H�ELDV��,�KDG�QR�

DGGLWLRQDO�LQWHUDFWLRQ�ZLWK�VWXG\�SDUWLFLSDQWV�RXWVLGH�RI�WKH�VSHFLILHG�UHVHDUFK�WLPHIUDPH�DQG�
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GHVLJQ��6FKHGXOLQJ�ZDV�SUREOHPDWLF�GXH�WR�XQIRUHVHHQ�FKDOOHQJHV�DVVRFLDWHG�ZLWK�WKH�SDQGHPLF��

VSULQJ�EUHDN��DQG�DQ�H[WHQGHG�RQH�ZHHN�LQVWLWXWLRQDO�EUHDN�IRU�WHDFKLQJ�DQG�OHDUQLQJ�

WUDQVLWLRQLQJ��7KHUH�ZHUH�VHYHUDO�FDQFHOODWLRQV��LQWHUYLHZ�UHVFKHGXOHV�DQG�UHFUXLWPHQW�LQYLWDWLRQV�

HLWKHU�VHQW�GLUHFWO\�WR�VSDP�PDLO�RU�QRW�UHFHLYHG�E\�&&)��'HVSLWH�FKDOOHQJHV��SDUWLFLSDQW�

UHVSRQVHV�ZHUH�XVHG�WR�SUHVHQW�DQG�MXVWLI\�WKH�ILQGLQJV��ZKLFK�DOVR�LQFUHDVHG�WKH�UHOLDELOLW\�RI�WKH�

ILQGLQJV��'DWD�VDWXUDWLRQ�ZDV�DFKLHYHG��DQG�WKH�SDUWLFLSDQWV¶�UHVSRQVHV�SURGXFHG�D�GLVWLQFW�

FROOHFWLRQ�RI�GDWD��EDVHG�VROHO\�RQ�WKHLU�OLYHG�WHDFKLQJ�DQG�WUDQVLWLRQLQJ�H[SHULHQFHV��

7KLV�FKDSWHU�EHJLQV�ZLWK�DQ�LQWURGXFWLRQ�RI�WKH�SUREOHP�VWDWHPHQW��SXUSRVH�VWDWHPHQW��

PHWKRGRORJ\�DQG�GHVLJQ��DQG�UHVXOWV�DV�ZHOO�DV�VWXG\�OLPLWDWLRQV��:KDW�IROORZV�LQFOXGHV�

GLVFXVVLRQ�RI�WKH�LPSOLFDWLRQV�RI�WKH�UHVXOWV�IRU�SUDFWLFH��SROLF\��DQG�WKHRU\��.H\�ILQGLQJV�DUH�

QRWHG�LQ�UHODWLRQ�WR�WKH�OLWHUDWXUH�SUHVHQWHG�LQ�&KDSWHU���DQG�WKH�WKHRUHWLFDO�IUDPHZRUN�RI�

/HZLQ¶V��������FKDQJH�WKHRU\�WKDW�JURXQGHG�WKLV�VWXG\��5HFRPPHQGDWLRQV�IRU�ERWK�SUDFWLFH�DQG�

IXWXUH�UHVHDUFK�DUH�SUHVHQWHG�QH[W��DQG�WKH�FKDSWHU�FORVHV�ZLWK�D�FRQFOXVLRQ�WR�WKH�VWXG\��

,PSOLFDWLRQV�

7KH�LPSOLFDWLRQV�RI�WKLV�VWXG\�DUH�FRQQHFWHG�WR�WKH�OLWHUDWXUH�DV�WKH\�UHODWH�WR�KRZ�WKH�

ILQGLQJV�PD\�EH�XVHG�WR�LPSURYH�WKH�WUDQVLWLRQ�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��7KH�

SUHGRPLQDQW�WKHPHV�UHYHDOHG�LQ�WKH�VWXG\��D��FRQWDLQ�DVSHFWV�RI�/HZLQ¶V�WKHRU\�RI�FKDQJH�DQG�

LOOXPLQDWH�GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV�DVVRFLDWHG�ZLWK�&&)�H[SHULHQFLQJ�IRUFHG�XQIUHH]LQJ�

DQG�UDSLG�WUDQVLWLRQ�IURP�WUDGLWLRQDO�WR�QRQ�WUDGLWLRQDO�LQVWUXFWLRQ�GXULQJ�WKH�SDQGHPLF�DQG��E��

DUH�FRQVLVWHQW�ZLWK�H[LVWLQJ�UHVHDUFK��7KH�LPSOLFDWLRQV�RI�WKH�UHVXOWV�DUH�GLVFXVVHG�IRU�HDFK�

UHVHDUFK�TXHVWLRQ�LQ�WXUQ��
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5HVHDUFK�4XHVWLRQ���

)RU�WKH�ILUVW�UHVHDUFK�TXHVWLRQ��DOO�&&)�ZHUH�FRQIURQWHG�ZLWK�IRUFHG�LQVWUXFWLRQDO�

WUDQVIRUPDWLRQ�IURP�IDFH�WR�IDFH�LQVWUXFWLRQ�WR�H/HDUQLQJ�LQ�D�VKRUW�SHULRG�RI�WLPH�EHFDXVH�RI�WKH�

SDQGHPLF��0DQ\�XQIRUHVHHQ�DQG�XQDQWLFLSDWHG�REVWDFOHV�ZHUH�H[SHULHQFHG��WR�LQFOXGH�LQDGHTXDWH�

WHDFKLQJ�DQG�OHDUQLQJ�WRROV��SRRU�,QWHUQHW�DFFHVVLELOLW\�DQG�FRQQHFWLYLW\�IRU�LQVWUXFWRUV�DQG�

VWXGHQWV��PHQWDO�DQG�SV\FKRORJLFDO�LPSDFWV��VKLIWV�LQ�VWXGHQW�HQJDJHPHQW��DQG�IDPLO\�

LQWHUUXSWLRQV��0DQ\�&&)�ODFNHG�UHTXLUHG�VNLOOV��WUDLQLQJ�PHWKRGV��DQG�WRROV�UHTXLUHG�WR�

HIIHFWLYHO\�HPSOR\�WKH�/06�WR�GHOLYHU�WKHLU�FRXUVH�VXFFHVVIXOO\�RQOLQH�JLYHQ�WKH\�QHYHU�

SUHYLRXVO\�H[SORUHG�RU�HQJDJHG�LQ�H/HDUQLQJ�LQLWLDWLYHV��:LWKRXW�WKH�QHFHVVDU\�SURIHVVLRQDO�

WHDFKLQJ�VNLOOVHW�DQG�WUDLQLQJ��LQVWUXFWLRQDO�REVWDFOHV�ZLOO�SHUVLVW��&KLQJ�HW�DO�����������

7KH�ODFN�RI�QHHG�EHIRUH�WKH�SDQGHPLF�DQG�WKH�HVVHQWLDO�QHHG�GXULQJ�WKH�SDQGHPLF�

FRQWULEXWHG�WR�DOO�&&)�H[SHULHQFLQJ�H/HDUQLQJ�PHWKRGV�DQG�WRROV�DQG�SURPSWHG�VKLIWV�LQ�

SHUFHSWLRQV�RI�KRZ�WKHLU�LQVWUXFWLRQDO�SUDFWLFHV�FDQ�EH�HIIHFWLYHO\�PLUURUHG�RU�UHTXLUHG�WR�FKDQJH�

EHFDXVH�RI�WKH�LPPHGLDWH�H/HDUQLQJ�LPSOHPHQWDWLRQ�PDQGDWH�DQG�DFFHVV�DQG�XVH�RI�DQ�/06�DQG�

RWKHU�H/HDUQLQJ�WRROV��%HQWD�HW�DO����������3ULRU�WR�WKH�&29,'����SDQGHPLF��VRPH�UHVHDUFKHUV��

OLNH�.KDPSDULD�DQG�3DQGH\���������IRFXVHG�RQ�IDFXOW\�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�

LQVWUXFWLRQ�WR�H/HDUQLQJ�EXW�PRUH�H[FOXVLYHO\�LQFOXGHG�IDFXOW\�ZKR�YROXQWDULO\�WUDQVLWLRQHG�DQG�

ZHUH�QRW�IRUFHG�WR�XQIUHH]H��WKXV��WKH�ELDVHG�VDPSOH�LQ�VXFK�VWXGLHV�PD\�QRW�KDYH�IXOO\�

UHSUHVHQWHG�IDFXOW\�RSLQLRQV�DQG�SHUFHSWLRQV�UHJDUGLQJ�WKHLU�H[SHULHQFH��6DUVD�	�(VFXGHUR��

�������7KH�&&)�LQ�WKH�FXUUHQW�VWXG\�ZHUH�ZLOOLQJ�WR�DFWLYHO\�SDUWLFLSDWH�LQ�SURIHVVLRQDO�

GHYHORSPHQW�WUDLQLQJ��LQYHVW�SHUVRQDO�UHVRXUFHV�LQ�SXUFKDVLQJ�QHHGHG�HTXLSPHQW�LQ�DGGLWLRQ�WR�

WKH�OLPLWHG�JUDQW�PRQLHV�SURYLGHG�IURP�WKHLU�LQVWLWXWLRQ��WR�OHDUQ�QHZ�VNLOOV�DQG�LQVWUXFWLRQDO�

VWUDWHJLHV��DQG�LQWHJUDWH�PRGHUQ�WHFKQRORJ\�WKDW�LQWHUIDFHG�ZLWK�WKH�LQVWLWXWLRQDO�/06�WR�
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SRVLWLYHO\�LPSDFW�WKHLU�DELOLWLHV�WR�WHDFK�DQG�DFKLHYH�IDYRUDEOH�RXWFRPHV�DQG�VWXGHQW�VXFFHVVHV��

2WKHU�UHVHDUFKHUV�KDYH�DOVR�QRWHG�WKDW�IDFXOW\�DUH�ZLOOLQJ�WR�HQJDJH�LQ�SURIHVVLRQDO�GHYHORSPHQW�

WR�HQKDQFH�WKHLU�VNLOOV�DQG�LPSDFW�VWXGHQW�OHDUQLQJ�DQG�RXWFRPHV��%HUU\��������6FKPLGW�HW�DO���

�������

7KH�&&)�LQ�WKH�FXUUHQW�VWXG\�ZHUH�PHW�ZLWK�RQJRLQJ�FKDOOHQJHV�DQG�REVWDFOHV�

WUDQVLWLRQLQJ�IURP�IDFH�WR�IDFH�WR�H/HDUQLQJ��([SORUDWLRQ�RI�IDFXOW\�H[SHULHQFHV�DQG�SHUFHSWLRQV�

RI�WKH�FKDQJH�SURFHVV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�GXULQJ�D�IRUFHG�XQIUHH]LQJ�UHYHDOHG�

YDULHG�HPRWLRQV�DQG�FRQFHUQV�DQG�QHHGV�IRU�PHWKRGV�DQG�WRROV�LQ�IXWXUH�SUHSDUDWLRQ��HVSHFLDOO\�

JLYHQ�SDQGHPLF�UHODWHG�FORVXUHV�PD\�EHFRPH�PRUH�FRPPRQ�DQG�VWUDWHJLF�SODQQLQJ�IRU�WKH�IXWXUH�

LV�QHHGHG��+LJKHU�OHDUQLQJ�LQVWLWXWLRQV�DFURVV�WKH�8QLWHG�6WDWHV�VWUXJJOH�WR�HQKDQFH�WKH�VXFFHVV�

DQG�UHWHQWLRQ�RI�WKHLU�VWXGHQWV�ZKR�DUH�WDNLQJ�RQOLQH�FRXUVHV��3HUULQ�HW�DO���������ZKLOH�IDFXOW\�

JUDSSOH�WR�OHDUQ�DQG�HPSOR\�/06�WRROV�WR�VXSSRUW�WKHLU�LQVWUXFWLRQ��HQJDJH�VWXGHQWV��DQG�DFKLHYH�

OHDUQLQJ�RXWFRPHV��3DSH�	�3URVVHU���������WKH�&&)�LQ�WKH�FXUUHQW�VWXG\�DOLJQHG�ZLWK�WKHVH�SULRU�

ILQGLQJV��

,Q�WKLV�FDVH�VWXG\��WKH�OLYHG�H[SHULHQFHV�RFFXUUHG�LQ�XQLTXH�FRPELQDWLRQV�EXW�UHJDUGOHVV�

RI�IDFXOW\¶V�GHVLUH�WR�UHVLVW�RU�PRYH�WRZDUG�FKDQJH��WKH�FXUUHQW�SDQGHPLF�IRUFHG�WKHP�DOO�WR�

FKDQJH�LQ�VRPH�PDQQHU�WR�FRQWLQXH�WR�GHOLYHU�LQVWUXFWLRQ�DQG�DFKLHYH�OHDUQLQJ�RXWFRPHV��7KRXJK�

PRVW�IDFXOW\�ZHUH�IRUFHG�LQWR�VRPH�OHYHO�RI�GLVHTXLOLEULXP�JLYHQ�WKH�KDVWLQHVV�RI�WKH�FKDQJH�

QHHGHG��VKDULQJ�WKHLU�OLYHG�H[SHULHQFHV�GHYHORSHG�D�JUHDWHU�XQGHUVWDQGLQJ�RI�KRZ�WKH�FKDQJH�

SURFHVV�ZDV�H[SHULHQFHG�DV�WKH\�PDGH�GHFLVLRQV�UHJDUGLQJ�GHOLYHULQJ�WKHLU�LQVWUXFWLRQ�RQOLQH�DQG�

WKH�XVH�RI�WKHLU�LQVWLWXWLRQ¶V�DGRSWHG�/06�WR�DFKLHYH�VRPH�OHYHO�RI�HTXLOLEULXP�DQG�FRQWLQXH�

WHDFKLQJ��:DONHU�HW�DO����������(TXLOLEULXP�LV�PDLQWDLQHG�EHFDXVH�RI�WKH�GXDO�SUHVVXUH�RI�WKH�

UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV��ZKLFK�/HZLQ�GHVFULEHG�DV�D�IRUFH�ILHOG�DQG�FUHDWHG�WKH�))$��D�WRRO�
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WKDW�DOORZV�RUJDQL]DWLRQV�WR�DVVHVV�WKH�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�WKDW�DUH�KLQGHULQJ�RU�

SURPRWLQJ�FKDQJH��/HZLQ��������9LQHV�HW�DO����������7KH�HYROYLQJ�VWDWHV�RI�UHDGLQHVV�WKH�&&)�

UHYHDOHG�DOLJQ�ZLWK�D�F\FOH�RI�GLVHTXLOLEULXP�WR�HTXLOLEULXP�DQG�WKHQ�SRVVLEO\�WR�GLVHTXLOLEULXP�

DQG�HTXLOLEULXP�DJDLQ�LQ�FRQWLQXRXV�F\FOHV��$ORQJ�ZLWK�F\FOH��LW�LV�QRW�VXUSULVLQJ�WKDW�&&)�

GHVFULEHG�WKHLU�H[SHULHQFHV�DV�HPRWLRQDOO\�FKDUJHG�DV�WKH\�ZHUH�FRQVWDQWO\�OLYLQJ�LQ�WKH�XSV�DQG�

GRZQV�RI�WKH�IRUFHG�XQIUHH]LQJ��DGGUHVVLQJ�RQH�REVWDFOH�RQO\�WR�KDYH�WKH�QH[W�REVWDFOH�UHYHDOHG��

1HYHUWKHOHVV��WKH�&&)�UHSUHVHQWHG�WKH�UDSLG�WUDQVLWLRQ�DV�D�WLPH�IRU�SHUVRQDO�JURZWK��

5HVHDUFK�4XHVWLRQ���

)RU�WKH�VHFRQG�UHVHDUFK�TXHVWLRQ��GULYLQJ�DQG�UHVWUDLQLQJ�IRUFHV��OLNH�SURIHVVLRQDO�

GHYHORSPHQW��LQVWLWXWLRQDO�DQG�WHFKQRORJLFDO�VXSSRUWV��DQG�VWXGHQW�HQJDJHPHQW�ZHUH�UHIHUHQFHG�

E\�&&)�WR�GHVFULEH�SHUFHSWLRQV�RI�WKHLU�OLYHG�H[SHULHQFHV�GXULQJ�WKH�IRUFHG�FKDQJH��7KH�

WKHRUHWLFDO�IUDPHZRUN�XVHG�IRU�WKLV�VWXG\�ZDV�/HZLQ¶V��������FKDQJH�WKHRU\��/HZLQ��������

WKHRUL]HG�FKDQJH�RFFXUV�LQ�WKUHH�VWHSV������XQIUHH]LQJ������FKDQJH��DQG�����UHIUHH]H��7KURXJKRXW�

WKH�FKDQJH�SURFHVV��WKHUH�DUH�UHVWUDLQLQJ�IRUFHV�WKDW�SXVK�SHRSOH�WR�UHVLVW�FKDQJH�DQG�PDLQWDLQ�WKH�

VWDWXV�TXR�FRPSHWLQJ�DJDLQVW�GULYLQJ�IRUFHV�WKDW�SXVK�IRU�FKDQJH��/HZLQ��������0DQFKHVWHU�HW�

DO����������

$FFRUGLQJ�WR�&&)�SDUWLFLSDQWV��WKHUH�LV�D�QHHG�IRU�VXLWDEOH�UHVRXUFHV��LQWHUQDO�DQG�

H[WHUQDO�VXSSRUWV��DQG�VWDNHKROGHU�FRQWULEXWLRQV�WR�DFKLHYH�DQ�RUJDQL]DWLRQ�ZLGH�VXFFHVVIXO�

WUDQVLWLRQ��%HFDXVH�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV�FRQWLQXH�WR�HYROYH��WKH�PDQGDWH�IRU�WHFKQRORJ\�WR�

DFKLHYH�H/HDUQLQJ�SHGDJRJLFDO�SULQFLSOHV�ZDV�FULWLFDO�WR�WKH�WUDQVLWLRQLQJ�SURFHVV��0F&DUWK\��

�������EXW�IRU�VRPH�&&)�LQ�WKH�FXUUHQW�VWXG\�PDQGDWHV�IRU�WUDLQLQJ�ZHUH�QRW�DGKHUHG�WR�RU�ZHUH�

EHOLHYHG�XQQHFHVVDU\�IRU�WKHLU�WUDGLWLRQDO�UROH�DQG�WKLV�OHIW�WKHP�XQSUHSDUHG�IRU�WKH�IRUFHG�

XQIUHH]LQJ��7KH�HIIHFWLYH�XVH�RI�GLYHUVH�SHGDJRJLFDO�WHFKQLTXHV�DQG�PHWKRGRORJLHV�ZLWKLQ�DQ�
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/06�UHTXLUHV�VXSSRUWLYH�LQVWLWXWLRQDO�UHVRXUFHV��WHFKQRORJLFDO�PRGHUQL]DWLRQV�DQG�SUDFWLFHV��DQG�

WKH�LQWHJUDWLRQ�RI�DSSOLFDEOH�WHDFKLQJ�DQG�OHDUQLQJ�PRGHOV��DQG�&&)�DUH�NH\�WR�RUFKHVWUDWLQJ�

WKHVH�SURFHVVHV��*DFKDJR�HW�DO����������6RPH�&&)�LQ�WKH�FXUUHQW�VWXG\�H[SUHVVHG�SUHSDUHGQHVV�

DQG�VXSSRUW�GXH�WR�WDNLQJ�DGYDQWDJH�RI�SURIHVVLRQDO�GHYHORSPHQW�RSSRUWXQLWLHV�SULRU�WR�WKH�

SDQGHPLF�RU�EHLQJ�DQ�HDUO\�DGRSWHU�RI�WHFKQRORJ\�LQWHJUDWLRQ��)DFXOW\�SHUFHSWLRQV�RI�WRROV�DQG�

WHFKQRORJLFDO�HQKDQFHPHQWV�DQ�/06�SURYLGHV�DUH�LPSRUWDQW�WR�DVVHVV��WKHLU�RSLQLRQV�DERXW�WKH�

YDOXH�RI�LQVWUXFWLRQDO�PHWKRGV�DQ�/06�VXSSRUWV��DQG�WKH�DSSURDFKHV�DQG�UHVRXUFHV�UHTXLUHG�IRU�

WHDFKLQJ�RQOLQH�DQG�KRZ�ZHOO�DOLJQHG�DQ�/06�LV�ZLWK�WKHLU�DELOLW\�WR�GHOLYHU�WKHLU�FRQWHQW�DUH�

LPSRUWDQW�WR�NQRZ�WR�DGGUHVV�DQ\�SRVVLEOH�RSSRVLWLRQ�IDFXOW\�PLJKW�SRVVHVV��$OGRZDK�HW�DO���

������.KDOLO�	�(ONKLGHU���������$FWXDO�H/HDUQLQJ�NQRZOHGJH�DQG�VWUDWHJLHV�IRU�LPSOHPHQWDWLRQ�

RI�DQ�/06�MRLQHG�ZLWK�SRVLWLYH�SHUFHSWLRQV�E\�&&)�FDQ�VXSSRUW�DQG�LQIOXHQFH�PHDQLQJIXO�

WUDQVLWLRQV�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQDO�SUDFWLFHV��GHVLJQV��DQG�UHJXODUL]H�LQVWLWXWLRQDO�

H/HDUQLQJ�SURJUHVVLRQV��7KLV�ZDV�HYLGHQW�LQ�WKH�FXUUHQW�ILQGLQJV�JLYHQ�WKH�YDULHG�H[SHULHQFH�DQG�

VNLOO�OHYHOV�SULRU�WR�WKH�FKDQJH�RIWHQ�GHWHUPLQHG�ZKHWKHU�H[SHULHQFHV�DQG�HPRWLRQV�VKDUHG�ZHUH�

SRVLWLYH�RU�QHJDWLYH��

7KH�ILQGLQJV�GRFXPHQWHG�WKH�FUXFLDO�QHHG�IRU�PRUH�H[SORUDWLRQ�RI�FRQWLQXLQJ�

SURIHVVLRQDO�GHYHORSPHQW�WUDLQLQJ��VXLWDEOH�WHFKQRORJLFDO�LQWHUIDFLQJ�DQG�XSJUDGHV��DQG�LQWHUQDO�

DQG�H[WHUQDO�UHVRXUFHV�DQG�VXSSRUWV�DV�VLJQLILFDQW�IDFWRUV�WR�DFKLHYH�VXFFHVVIXO�RUJDQL]DWLRQDO�

WUDQVLWLRQLQJ��3RXU�3UHYLWL���������7KH�&&)�SHUFHLYHG�LPSHGLPHQWV�WR�/06�LQWHJUDWLRQ�VXFK�DV�

LQVXIILFLHQW�SUHSDUDWLRQ�DQG�SODQQLQJ�WLPH��XQVDWLVIDFWRU\�WHFKQLFDO�VXSSRUW��DGPLQLVWUDWLYH�

LQDGHTXDFLHV��VXFK�DV�WKH�PLVDOLJQPHQW�EHWZHHQ�LQVWLWXWLRQDO�DQG�FXUULFXOXP�PDQGDWHV��DQG�

SHUIRUPDQFHV�RI�ERWK�VWXGHQWV�DQG�WHDFKHUV��7KHVH�SHUFHSWLYH�FRQFOXVLRQV�DOLJQHG�ZLWK�3DSH�DQG�
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3URVVHU¶V��������DVVHUWLRQ�WKDW�WKH�DERYHPHQWLRQHG�LPSHGLPHQWV�DGYHUVHO\�DIIHFW�IDYRUDEOH�

WHDFKLQJ�DQG�OHDUQLQJ�RXWFRPHV��

5HVHDUFK�4XHVWLRQ���

)RU�WKH�WKLUG�UHVHDUFK�TXHVWLRQ��DOO�SDUWLFLSDQWV�UHSRUWHG�WKDW�H[SHULHQFH�DQG�YDU\LQJ�

OHYHOV�RI�XVHU�FRPIRUW�UHVXOWHG�LQ�SHUFHSWLRQV�RI�H/HDUQLQJ�WUDQVLWLRQLQJ�DQG�ZLOOLQJQHVV�WR�

HPEUDFH�LQVWUXFWLRQDO�FKDQJH��6RPH�&&)�VWDWHG�WKHLU�NQRZOHGJH�DQG�DELOLW\�WR�XVH�H7RROV�DQG�

GLYHUVH�PRGDOLWLHV�ZHUH�NH\�IDFWRUV�WR�WKHLU�WUDQVLWLRQ�VXFFHVVHV��7KH\�FLWHG��D��RFFDVLRQDO�

H[SHULHQFHV�WHDFKLQJ�K\EULG�FODVVHV���E��SULRU�SHUVRQDO�H/HDUQLQJ�H[SHULHQFHV�DV�VWXGHQWV��DQG��F��

VDWLVIDFWRU\�,QWHUQHW�FRQQHFWLYLW\�DV�FRQWULEXWLQJ�WR�WKHLU�FRPIRUW�ZLWK�WKH�UDSLG�WUDQVLWLRQ��

+RZHYHU��GLIIHULQJ�VWXGHQW�IHHGEDFN�DERXW�H/HDUQLQJ�DIIHFWHG�&&)¶V�SHUFHSWLRQV�EHFDXVH�HYHQ�

VRPH�ZKR�H[SUHVVHG�IHHOLQJV�RI�EHLQJ�SUHSDUHG�UHSRUWHG�QHJDWLYH�H[SHULHQFHV�VSHFLILFDOO\�

UHODWHG�WR�FRQFHUQV�IRU�VWXGHQWV�DQG�WKH�REVWDFOHV�WKH\�IDFHG�GXULQJ�WKH�UDSLG�WUDQVLWLRQ��$V�NH\�

VWDNHKROGHUV�LQ�WKLV�WUDQVLWLRQ��WKH�&&)�QDWXUDOO\�SURYLGHG�UHFRPPHQGDWLRQV�IRU�LQVWLWXWLRQDO�

LPSURYHPHQW�LQ�SUHSDULQJ�IRU�VXEVHTXHQW�HPHUJHQFLHV��

*HQHUDOO\��EHIRUH�LQLWLDWLQJ�FKDQJH��RUJDQL]DWLRQV�ZRXOG�DVVHVV�WKH�UHVWUDLQLQJ�DQG�

GULYLQJ�IDFWRUV�DQG�WKHQ�LPSOHPHQW�SODQQHG�FKDQJH�DFWLYLWLHV�WR�EH�VXFFHVVIXO��/HZLQ���������

%HFDXVH�WKH�SDQGHPLF�ZDV�SUHYDOHQW�DQG�LQVWLWXWLRQDO�QRUPDOF\�KDV�QRW�FRPPHQFHG��/HZLQ¶V�

�������FKDQJH�WKHRU\�DSSOLHG�WR�WKLV�VLQJOH�FDVH�VWXG\�EHFDXVH�RI�KRZ�&&)�H[SHULHQFHG�IRUFHG�

WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��7KH�DVVHVVPHQW�RI�IDFXOW\�SHUFHSWLRQV�

UHJDUGLQJ�WKH�H[WHQW�WR�ZKLFK�WKHLU�VXEMHFW�DUHD�FRQWHQW�FRXOG�EH�PRGLILHG�DQG�GHOLYHUHG�YLD�DQ�

/06�XVLQJ�DYDLODEOH�WHFKQRORJLFDO�UHVRXUFHV�WR�GR�VR�ZLWK�ILGHOLW\�LV�HVVHQWLDO�WR�GHYHORSPHQW�

DQG�VXVWDLQPHQW�RI�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DQG�WKHLU�FDSDFLW\�WR�GHOLYHU�OHDUQLQJ�

RSSRUWXQLWLHV�WKHLU�VWXGHQWV�GHPDQG��$OGRZDK�HW�DO���������.KDOLO�	�(ONKLGHU���������7KH�
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ILQGLQJV�RI�WKLV�VWXG\�VXJJHVW�WKDW�WKHVH�&&)�GLVFXVVLRQV�DQG�FRQWULEXWLRQV�DUH�RQO\�DQ�LQLWLDO�

VWHS�LQ�H[SORULQJ�UDSLG�OHDUQLQJ�WUDQVLWLRQLQJ�SURFHVVHV��

)DFXOW\�DQG�OHDUQHUV¶�SHUFHSWLRQV�DQG�EX\�LQ�WR�HIIHFWLYH�RQOLQH�WUDQVLWLRQLQJ�DQG�

H/HDUQLQJ�SURFHVVHV�VWLOO�UHTXLUH�LPPHGLDWH�DWWHQWLRQ��5LFKDUGVRQ�HW�DO���������DQG�LQIOXHQFH�

H/HDUQLQJ�DGRSWLRQ�DQG�XVDELOLW\��$FFRUGLQJ�WR�&KRZ�DQG�&UR[WRQ���������SUH�SDQGHPLF��KLJKHU�

OHDUQLQJ�DGPLQLVWUDWRUV�ZHUH�FRQFHQWUDWLQJ�RQ�LQFUHDVLQJ�LQVWLWXWLRQDO�RQOLQH�RIIHULQJV�EHFDXVH�RI�

HGXFDWLRQDO�PDUNHW�UHTXHVWV�DQG�LQWHUHVWV��$OWKRXJK�PDQ\�UHVHDUFKHUV�KDYH�UHSRUWHG�WKDW�NH\�

LQIOXHQFHV�IRU�XVDELOLW\�DUH�IHDWXUHV��TXDOLW\��DYDLODELOLW\�RI�GDWD��DQG�WHFKQLFDO�VXSSRUW��7DDW�	�

)UDQFLV���������PRVW�LQVWLWXWLRQV�VWLOO�VWUXJJOH�EHFDXVH�RI�YDU\LQJ�&&)�H[SHULHQFH�OHYHOV��

&RQYHUVHO\��7DDW�DQG�)UDQFLV���������VWDWHG�WKDW�XVDELOLW\�DQG�HDVH�RI�XVH�ZHUH�QRW�SHUFHLYHG�E\�

IDFXOW\�DV�LQIOXHQWLDO�IDFWRUV�IRU�H/HDUQLQJ�DFFHSWDQFH��

5HFRPPHQGDWLRQV�IRU�3UDFWLFH�

&RPPXQLW\�FROOHJHV�GHOD\�H/HDUQLQJ�RIIHULQJV�DV�OHDUQLQJ�RSWLRQV�EHFDXVH�RI�&&)�

DSSUHKHQVLRQV��WKH�ODJJLQJ�GHYHORSPHQW�RI�WHFKQRORJLFDO�LQWHUIDFLQJ��ILVFDO�FRQGLWLRQV��DQG�RWKHU�

HVVHQWLDO�FKDOOHQJHV��-RQHV�	�0F.HQQD��������.URHNHU���������H/HDUQLQJ�DQG�WUDGLWLRQDO�

OHDUQLQJ�RIWHQ�HPSOR\�GLIIHUHQW�WHDFKLQJ�DQG�OHDUQLQJ�VWUDWHJLHV�DQG�WHFKQRORJ\�VNLOOVHWV��$OOHQ�

	�6HDPDQ��������0DUWLQ��:DQJ��HW�DO����������7KRVH�&&)�ZKR�GR�WHDFK�RQOLQH�RIWHQ�GR�VR�E\�

FKRLFH��YROXQWHHULQJ�WR�DWWHQG�SURIHVVLRQDO�GHYHORSPHQW�DQG�PRWLYDWHG�WR�DGG�WKLV�VNLOOVHW�WR�WKHLU�

WHDFKLQJ�DUVHQDO��,Q�WKH�FXUUHQW�FDVH��WKH�&&)�GLG�QRW�KDYH�D�FKRLFH�JLYHQ�WKH�SDQGHPLF��%DVHG�

RQ�WKH�ILQGLQJV�LQ�WKLV�VWXG\��VHYHUDO�UHFRPPHQGDWLRQV�IRU�H/HDUQLQJ�WUDQVLWLRQLQJ�FDQ�EH�PDGH��

7R�LPSDFW�&&)�SHUFHSWLRQV�RI�WUDQVLWLRQLQJ�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ��

FRPPXQLW\�FROOHJHV�ZLOO�QHHG�WR�H[SORUH�DQG�UH�HYDOXDWH�WKHLU�SURIHVVLRQDO�GHYHORSPHQW�

RIIHULQJV��SURYLGH�PRUH�UHVRXUFHV�DQG�VWUDWHJLHV�WR�IDVW�WUDFN�WUDQVIRUPDWLYH�LQLWLDWLYHV��DQG�
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LQWHJUDWH�PRGHUQ�WHFKQRORJLFDO�DGYDQFHPHQWV�LQ�WKHLU�DFDGHPLF�HQYLURQPHQWV��$OGRZDK�HW�DO���

������*DFKDJR�HW�DO���������3DSH�	�3URVVHU��������6DUVD�	�(VFXGHUR���������,W�LV�UHFRPPHQGHG�

WKDW�FRPPXQLW\�FROOHJHV�DVVHVV�DOO�&&)�SHUFHSWLRQV��LQFOXGLQJ�IXOOWLPH�DQG�DGMXQFW�IDFXOW\��WR�

JDWKHU�IHHGEDFN�RQ�WKH�H/HDUQLQJ�WUDQVLWLRQ�DQG�KRZ�WR�LPSURYH�SUHSDUDWLRQ�IRU�IXWXUH�UDSLG�

WUDQVLWLRQV�PRYLQJ�IRUZDUG��7KH�LPSHUDWLYHQHVV�RI�H/HDUQLQJ�WUDQVLWLRQLQJ�SUHSDUHGQHVV�GXULQJ�

QDWLRQDO�HPHUJHQFLHV�RU�LQVWLWXWLRQDO�VKXWGRZQV�FDQ�QR�ORQJHU�EH�LJQRUHG�RU�SXW�RII�XQWLO�ILVFDO�

UHVRXUFHV�DUH�IUHHG��0RUHRYHU��&&)�WKHPVHOYHV�PXVW�DVVHVV��UHDVVHVV��DQG�LGHQWLI\�SHUVRQDO�

LPSURYHPHQWV�QHHGHG�DQG�WKHLU�LQVWUXFWLRQDO�RU�SURIHVVLRQDO�GHYHORSPHQW�QHHGV��WKH\�QHHG�WR�

DOVR�VHW�SHUVRQDO�JRDOV�WR�DGKHUH�WR�LQVWLWXWLRQDO�JXLGHOLQHV�DQG�OHDUQLQJ�PDQGDWHV�UHJDUGLQJ�

PDLQWDLQLQJ�WHFKQRORJ\�VNLOOV��DWWHQGLQJ�UHTXLUHG�WUDLQLQJ��DQG�WDNLQJ�DGYDQWDJH�RI�LQVWLWXWLRQDO�

UHVRXUFHV�DQG�VXSSRUWV��7KH�QHHG�IRU�RQJRLQJ�SURIHVVLRQDO�GHYHORSPHQW�RIIHULQJV�HPHUJHG�

EHFDXVH�RI�SDUWLFLSDQWV�UHSRUWLQJ�WKH�ODFN�RI�RQJRLQJ�SURIHVVLRQDO�GHYHORSPHQW�WR�LQFUHDVH�WKHLU�

SUHSDUHGQHVV��VXFK�DV�$OH[DQGULWH�DQG�5XE\�ZKR�IRXQG�WUDLQLQJ�ZDV�ODFNLQJ�LQ�KDQGOLQJ�WKH�

WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ��&RPPXQLW\�FROOHJHV�FRXOG�LQFRUSRUDWH�

SURIHVVLRQDO�GHYHORSPHQW�WUDLQLQJ�DV�SDUW�RI�WKHLU�FRQWLQXLQJ�HGXFDWLRQ�FULWHULD�DQG�IDFXOW\�

DQQXDO�HYDOXDWLRQ�DQG�UHYLHZ�SURFHVVHV�DV�D�IXWXUH�SUDFWLFH�EDVHG�RQ�WKH�ILQGLQJV�RI�WKLV�VWXG\��

$QRWKHU�UHFRPPHQGDWLRQ�IRU�SUDFWLFH�LV�HQVXULQJ�HIIHFWLYH�LQVWUXFWLRQDO�VWUDWHJLHV�DUH�

DYDLODEOH�WR�&&)�DQG�VWXGHQWV�IRU�WHDFKLQJ�LQ�H/HDUQLQJ�HQYLURQPHQWV��7KLV�UHFRPPHQGDWLRQ�

ZDV�WKH�UHVXOW�RI�SDUWLFLSDQWV�VKDULQJ�WKHLU�QHHG�IRU�LQVWUXFWLRQDO�VWUDWHJLHV�IRU�GHOLYHULQJ�

H/HDUQLQJ�LQVWUXFWLRQ��DV�QRWHG�E\�6DSSKLUH�DQG�2SDO�ZKHQ�VKDULQJ�KRZ�WKHLU�LQVWUXFWLRQDO�

VWUDWHJLHV�IRU�GHOLYHULQJ�GLUHFW�LQVWUXFWLRQ�KDG�WR�PRUSK�WR�DFFRPPRGDWH�WKH�RQOLQH�HQYLURQPHQW��

7KH�&&)�LQ�WKH�FXUUHQW�VWXG\�DOVR�YRLFHG�FRQFHUQV�IRU�WKHLU�DELOLW\�WR�PDLQWDLQ�VWXGHQW�

HQJDJHPHQW�DQG�IRU�VWXGHQWV¶�DELOLW\�WR�H[SHULHQFH�VXFFHVV��$OWKRXJK�WUDGLWLRQDO�DQG�QRQ�



����
�

�

WUDGLWLRQDO�OHDUQLQJ�HQYLURQPHQWV�KDYH�VLPLODULWLHV��WKHUH�DUH�IXQGDPHQWDO�RSHUDWLRQDO�GLIIHUHQFHV�

UHTXLULQJ�YDULHG�PRGLILHG�SHGDJRJLFDO�DQG�GLGDFWLFDO�DSSURDFKHV�DQG�WHFKQLTXHV��2FDQD�

)HUQDQGH]�HW�DO����������&RQVLVWHQW�ZLWK�SDVW�VWXGLHV��WKHVH�DSSURDFKHV�DUH�YLWDO�LQ�GHWHUPLQLQJ�

SURIHVVLRQDO�GHYHORSPHQW�QHHGV�WR�IXOILOO�WKH�UHTXLUHPHQWV�RI�H�LQVWUXFWRUV�DQG�WKH�OHDUQLQJ�QHHGV�

RI�VWXGHQWV��&KRL��������.RUQHJD\�HW�DO���������2FDQD�)HUQDQGH]�HW�DO����������3URIHVVLRQDO�

GHYHORSPHQW�RIIHULQJV�FDQ�SURYLGH�IRXQGDWLRQDO�LQIRUPDWLRQ�DERXW�OHDUQLQJ�WKHRULHV�DQG�

VWUDWHJLHV��.KDOLO�	�(ONKLGHU���������$�FRPSRQHQW�RI�WKLV�SURFHVV�VKRXOG�LQFOXGH�HQJDJLQJ�&&)�

LQ�VKDULQJ�VNLOOV�DQG�NQRZOHGJH�E\�LQFHQWLYL]LQJ�IDFXOW\�WR�OHDG�SHHU�ZRUNVKRSV��VHPLQDUV��DQG�

RWKHU�RSSRUWXQLWLHV�WR�SUHVHQW�OHDUQHG�DQG�RWKHU�WHFKQRORJLFDO�VNLOOV�DFTXLUHG��

�$�WKLUG�UHFRPPHQGDWLRQ�IRU�SUDFWLFH�XQDQLPRXVO\�UHYHDOHG�E\�&&)�LV�XSJUDGHG�

LQWHUIDFLQJ�RI�WHDFKLQJ�DQG�OHDUQLQJ�WHFKQRORJLHV�WR�DVVLVW�&&)�DQG�FRPPXQLW\�FROOHJHV�LQ�ORQJ�

WHUP�VXVWDLQDEOH�H/HDUQLQJ�WUDQVLWLRQLQJ��0DQ\�&&)�UHSRUWHG�SUREOHP�VROYLQJ�DQG�GHWHUPLQLQJ�

WKH�DSSURSULDWH�WRRO�WKDW�ZRXOG�LQWHJUDWH�ZLWK�WKH�/06�DQG�VHUYH�D�VSHFLILF�SXUSRVH�WKH\�QHHGHG��

3DUWLFLSDQWV�OLNH�3HDUO�DQG�7RSD]�DOVR�VKDUHG�WKH�QHFHVVLW\�IRU�PRUH�XVHU�IULHQGO\�DQG�DSSURSULDWH�

WUDLQLQJ�DQG�IDFXOW\�VXSSRUW�IRU�DFFHVVLQJ�QHZ�WHFKQRORJLHV��7KH�&&)�SDUWLFLSDQWV�UHSRUWHG�WKH�

DEVHQFH�RI�UHVRXUFHV�HVVHQWLDO�IRU�PDQDJLQJ�DQG�LQWHJUDWLQJ�WHFKQRORJLFDO�WRROV�WR�HIIHFWLYHO\�

DFFRPPRGDWH�DQG�LPSDFW�LQVWUXFWLRQDO�FKDQJHV��$FFRUGLQJ�WR�%HQWD�HW�DO����������PDQ\�/06�DUH�

GHVLJQHG�WR�SURYLGH�FROODERUDWLYH�OHDUQHU�FHQWHUHG�VXSSRUW�LQ�H/HDUQLQJ�HQYLURQPHQWV�E\�

DOORZLQJ�V\QFKURQRXV�DQG�DV\QFKURQRXV�IHHGEDFN�H[FKDQJHV�EHWZHHQ�IDFXOW\�DQG�OHDUQHUV�DQG�

FDQ�EH�WDLORUHG�WR�ILW�WKH�QHHGV�RI�OHDUQHUV��IDFXOW\��DQG�WKH�VXEMHFW�PDWWHU��+RZHYHU��QRW�DOO�

IDFXOW\�ILQG�/06�HDV\�WR�XVH�RU�DSSOLFDEOH�WR�WKHLU�HGXFDWLRQDO�LQVWUXFWLRQDO�SKLORVRSK\��WHDFKLQJ�

DQG�OHDUQLQJ�DSSOLFDWLRQV��DQG�RU�FRQWHQW�DUHD��6LPRQVRQ�DQG�6FKORVVHU��������SRVLWHG�WKHUH�DUH�
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SHUFHLYHG�EHQHILWV�DQG�FKDOOHQJHV�LQWHJUDWLQJ�/06�LQ�KLJKHU�DFDGHPLF�VHWWLQJV�WR�LQFOXGH�

IXQFWLRQDOLW\��FDSDELOLW\��DQG�SHUFHLYHG�HIILFDF\��

$�IRXUWK�UHFRPPHQGDWLRQ�IRU�SUDFWLFH�LV�IRU�FRPPXQLW\�FROOHJH�DGPLQLVWUDWRUV�WR�VHHN�

IDFXOW\�LQSXW�LQ�VWUDWHJLF�SODQQLQJ�VHVVLRQV�DQG�PDLQWHQDQFH�RI�HIIHFWLYH�H/HDUQLQJ�SURWRFROV�

PRYLQJ�IRUZDUG��7KH�EDVLV�IRU�WKLV�UHFRPPHQGDWLRQ�LV�WKH�LQSXW�RI�SDUWLFLSDQWV��OLNH�$OH[DQGULWH��

&LWULQH��DQG�'LDPRQG�ZKR�HDFK�H[SUHVVHG�EHOLHI�WKDW�&&)�IXQFWLRQ�DV�FRQGXLWV�EHWZHHQ�OHDUQHUV�

DQG�DGPLQLVWUDWRUV�DQG�DUH�EHWWHU�HTXLSSHG�WR�SURYLGH�YDOXDEOH�DQG�WLPHO\�IHHGEDFN�WR�RWKHU�

VWDNHKROGHUV�WR�LPSURYH�RQOLQH�WUDQVLWLRQLQJ��%\�GUDIWLQJ�D�VWUDWHJLF�SODQ�IRU�PDQDJLQJ�IXWXUH�

LQVWLWXWLRQDO�FKDQJHV�WKDW�VWHP�IURP�RXWVLGH�IRUFHV�DQG�IRUPLQJ�FRPPLWWHHV�ZLWK�PHPEHUV�

UHSUHVHQWLQJ�DOO�VWDNHKROGHUV�IRU�UDSLGO\�LQVWLWXWLQJ�H/HDUQLQJ�FXUULFXOXPV�LQ�FDVH�RI�IXWXUH�

QDWLRQDO�RU�JOREDO�HPHUJHQFLHV��UHVWUDLQLQJ�IRUFHV�UHODWHG�WR�WHFKQRORJ\��VNLOOV��SURSHU�

SURFHGXUHV��DQG�FRGHV�RI�EHKDYLRU�PD\�EH�PLWLJDWHG��/HZLQ��������WKHRUL]HG�SODQQHG�FKDQJH�DV�

LQWHQWLRQDO�FKDQJH��UHVXOWLQJ�IURP�FRUUHFW�LGHQWLILFDWLRQ�RI�QHHGV��UHFRJQLWLRQ�RI�PRWLYDWLRQV�RI�

LQGLYLGXDOV��DQG�LPSOHPHQWDWLRQ�RI�FKDQJH�LQ�DOLJQPHQW�ZLWK�WKH�RUJDQL]DWLRQ�DQG�LWV�PHPEHUV��

0RUHRYHU��WKH�VWUDWHJLF�SODQ�VKRXOG�LQFOXGH�SUHSDULQJ�LQFRPLQJ�VWXGHQWV�IRU�WKH�SRWHQWLDO�RI�VXFK�

D�UDSLG�WUDQVLWLRQ�WR�WKHLU�OHDUQLQJ�HQYLURQPHQW��

7KH�OLYHG�H[SHULHQFHV�RI�WKHVH�&&)�SDUWLFLSDQWV�FRQFHUQLQJ�WKH�UDSLG�H/HDUQLQJ�

WUDQVLWLRQ�GXULQJ�WKH�&29,'����SDQGHPLF�H[SRVHG�QXPHURXV�LQVWLWXWLRQDO�YXOQHUDELOLWLHV�DQG�LQ�

DJUHHPHQW�ZLWK�$OL���������7KH�IRUFHG�XQIUHH]LQJ�RI�IDFXOW\�GXH�WR�WKH�SDQGHPLF�UHTXLUHG�DOO�

&&)�WR�LPPHGLDWHO\�LPSOHPHQW�H/HDUQLQJ�PHWKRGV�DQG�WRROV��LQFOXGLQJ�DQ\�DYDLODEOH�/06�DQG�

WR�HLWKHU�QHZO\�FRQWHPSODWH�RU�UHFRQVLGHU�WKHLU�HYDOXDWLRQ�RI�KRZ�WKH\�FRXOG�EH�XVHG�WR�VXSSRUW�

VWXGHQW�OHDUQLQJ��$OO�&&)�H[SUHVVHG�VWXGHQW�HQJDJHPHQW�FKDOOHQJHV�DV�D�PDMRU�FRQFHUQ��,Q�

RQOLQH�OHDUQLQJ�HQYLURQPHQWV��VWXGHQW�HQJDJHPHQW�PD\�KDYH�EHQHILFLDO�HQJDJHPHQW�TXDOLWLHV�IRU�
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VRPH�VWXGHQWV�EXW�PD\�EH�D�GHWHUUHQW�IRU�RWKHU�OHDUQHUV��'XPIRUG�	�0LOOHU���������0DUWLQ�DQG�

%ROOLQJHU��������SRVWXODWHG�WKDW�OHDUQHU�HQJDJHPHQW�LQ�HGXFDWLRQDO�HQYLURQPHQWV�LV�WKH�EDVLV�IRU�

LQVWUXFWRU��OHDUQHU�DQG�LQVWLWXWLRQDO�FRPPXQLFDWLRQ�H[FKDQJHV�WKDW�LPSDFW�DFDGHPLF�SURJUHVVLRQ��

OHDUQHU�SUHVHUYDWLRQ��DQG�SUHYHQW�DWWULWLRQ��)XUWKHU��HQJDJHPHQW�LQ�H/HDUQLQJ�HQYLURQPHQWV�LV�

YLWDO�GXH�WR�WKH�GLIIHULQJ�OHYHOV�RI�OHDUQLQJ�VNLOOV��H[SHULHQFHV��DQG�LQGLYLGXDO�FLUFXPVWDQFHV�

�.RUQHJD\�HW�DO����������1HYHUWKHOHVV��QXUWXULQJ�RI�WHFKQRORJLFDO�VNLOOV�LV�D�SUHUHTXLVLWH�IRU�

JURZWK�RI�H/HDUQLQJ�DPRQJ�&&)�DQG�FRPPXQLW\�FROOHJH�VWXGHQWV��6XFFHVVIXO�FKDQJH�SURFHVVHV�

UHTXLUH�DFNQRZOHGJLQJ�DQG�DGGUHVVLQJ�FXUUHQW�H/HDUQLQJ�SHUFHSWLRQV�DQG�IHHOLQJV�RI�&&)�WKDW�

FDQ�VHUYH�DV�EDUULHUV�WR�VXFFHVVIXO�FKDQJH��$O�$]DZHL�HW�DO���������.KDOLO�	�(ONKLGHU���������

5HFRPPHQGDWLRQV�IRU�)XWXUH�5HVHDUFK�

6HYHUDO�UHFRPPHQGDWLRQV�IRU�IXWXUH�UHVHDUFK�FDQ�EH�PDGH�DV�D�UHVXOW�RI�WKH�ILQGLQJV�DQG�

OLPLWDWLRQV�RI�WKLV�VWXG\��7KH�ILUVW�UHFRPPHQGDWLRQ�IRU�IXWXUH�UHVHDUFK�LV�WR�FRQGXFW�ERWK�

TXDOLWDWLYH�UHVHDUFK�DQG�PL[HG�PHWKRGV�UHVHDUFK�WR�H[SDQG�WKH�H[SORUDWLRQ�RI�&&)�QHHGV�LQ�

UHODWLRQ�WR�FKDQJH�DQG�WHFKQRORJ\�WKDW�PD\�UHVXOW�LQ�D�VWUDWHJLF�SODQ�IRU�IXWXUH�UDSLG�LQVWLWXWLRQDO�

FKDQJH�DQG�WR�LQFUHDVH�UHDGLQHVV�IRU�LQVWUXFWLRQDO�GHOLYHU\�FKDQJHV�WKDW�VWHP�IURP�RXWVLGH�IRUFHV��

7KURXJK�H[SORUDWLRQ�RI�&&)�QHHGV�LQ�UHODWLRQ�WR�FKDQJH�DQG�WHFKQRORJ\��FRPPXQLW\�FROOHJHV�

FDQ�IRUP�FRPPLWWHHV�WKDW�FRQWDLQ�PHPEHUV�UHSUHVHQWLQJ�DOO�VWDNHKROGHUV�WR�FUHDWH�GDWD�GULYHQ�

SODQV�DQG�VWUDWHJLHV�WR�SUHSDUH�IRU�WKH�OLNHOLKRRG�RI�DQRWKHU�IXWXUH�QDWLRQDO�RU�JOREDO�HPHUJHQF\�

WKDW�IRUFHV�UDSLG�LQVWLWXWLRQDO�FKDQJHV��9DULRXV�FRPPLWWHHV�PLJKW�HQJDJH�LQ�VXUYH\�PHWKRGRORJ\�

WR�FDSWXUH�D�TXDQWLWDWLYH�SLFWXUH�RI��D��SHUFHQWDJHV�RI�IDFXOW\�ZKR�EHOLHYH�WKH\�DUH�XQSUHSDUHG��

SDUWLDOO\�SUHSDUHG��RU�IXOO\�SUHSDUHG���E��IUHTXHQFLHV�RI�UHTXHVWHG�WUDLQLQJ�RU�WHFKQRORJ\��RU��F��

WKH�HIILFDF\�&&)�KDYH�IRU�RXWFRPHV�VKRXOG�DQRWKHU�UDSLG�WUDQVLWLRQ�EH�QHHGHG��+RZHYHU��D�

TXDQWLWDWLYH�SLFWXUH�DORQH�ZLOO�QRW�VXIILFH�LQ�DFKLHYLQJ�D�FRPSOHWH�SLFWXUH�RI�WKH�SHUFHSWLRQV��
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RSLQLRQV��DQG�QHHGV�RI�&&)��WKXV��PL[HG�PHWKRG�VWXGLHV�DUH�UHFRPPHQGHG�WR�DFKLHYH�GHHSHU�

PHDQLQJ�EHKLQG�TXDQWLWDWLYH�UHVXOWV��

$QRWKHU�UHFRPPHQGDWLRQ�IRU�IXWXUH�UHVHDUFK�LV�WR�FRQGXFW�D�UHSOLFDWLRQ�RI�WKLV�VWXG\�DW�

PXOWLSOH�FRPPXQLW\�FROOHJHV�WR�H[SORUH�KRZ�RWKHU�&&)�H[SHULHQFHG�WKH�WUDQVLWLRQ�WR�H/HDUQLQJ�

LQVWUXFWLRQ�EHFDXVH�RI�WKH�&29,'����SDQGHPLF��5HVHDUFK�DQG�OLWHUDWXUH�H[SORULQJ�SHUFHSWLRQV�RI�

SUDFWLFHV�GHVLJQHG�WR�DFFHOHUDWH�FRQWHPSRUDU\�WHFKQRORJLFDO�LQWHJUDWLRQ�LQ�DFDGHPLF�

HQYLURQPHQWV�GXULQJ�WKH�&29,'����SDQGHPLF�DUH�OLPLWHG�DW�WKH�FRPPXQLW\�FROOHJH�OHYHO�

�$OGRZDK�HW�DO���������*DFKDJR�HW�DO���������3DSH�	�3URVVHU���������1R�GRXEW�PDQ\�VXFK�VWXGLHV�

PLJKW�DOUHDG\�EH�XQGHUZD\��DQG�D�V\QWKHVLV�DFURVV�DQ\�VXFK�VWXGLHV�PLJKW�SURYLGH�JUHDWHU�

WUXVWZRUWKLQHVV�RI�WKH�FXUUHQW�ILQGLQJV��HVSHFLDOO\�DERXW�FUHGLELOLW\�DQG�WUDQVIHUDELOLW\��$�PXOWLSOH�

FDVH�VWXG\�ZLWK�&&)�IURP�QXPHURXV�RWKHU�VWDWHV�DQG�UHJLRQV�ZRXOG�DOVR�EH�DSSURSULDWH��

0RUHRYHU��H[SORUDWLRQ�RI�WKH�OLYHG�H[SHULHQFHV�IURP�FRPPXQLW\�FROOHJH�VWXGHQWV�LV�DEVHQW�IURP�

WKH�FXUUHQW�VWXG\��6WXGHQW�H[SHULHQFHV�UHYHDOHG�LQ�WKH�FXUUHQW�VWXG\�ZHUH�DV�SHUFHLYHG�RI�DQG�

UHSRUWHG�E\�IDFXOW\�LQ�WKHLU�LQWHUDFWLRQV�ZLWK�VWXGHQWV�DQG�JUHDWHU�H[SORUDWLRQ�LV�QHHGHG�LI�

FRPPXQLW\�FROOHJHV�DUH�WR�EHWWHU�SUHSDUH�QRW�RQO\�WKHLU�IDFXOW\�EXW�VWXGHQWV�DV�ZHOO��

)XWXUH�UHVHDUFK�FRXOG�DOVR�LQFOXGH�D�IROORZ�XS�VWXG\�RI�KRZ�&&)�SHUFHLYHG�WKHLU�OLYHG�

H[SHULHQFHV�SRVW�SDQGHPLF�DQG�DIWHU�WUDGLWLRQDO�LQVWUXFWLRQ�KDV�UHVXPHG��2I�LQWHUHVW�ZRXOG�EH�

UHIOHFWLRQV�&&)�PLJKW�KDYH�RQ�WKHLU�UDSLG�WUDQVLWLRQ�WR�H/HDUQLQJ�DQG�LI�DQG�KRZ�WKHLU�OLYHG�

H[SHULHQFHV�KDYH�LPSDFWHG�WKHLU�LQVWUXFWLRQ�RQFH�WKH\�UHWXUQHG�WR�FODVVURRP�LQVWUXFWLRQ��7KH�

LPSDFW�RI�WKH�SDQGHPLF�LV�OLNHO\�WR�EH�IDU�UHDFKLQJ�LQ�PDQ\�ZD\V�\HW�WR�EH�GHWHUPLQHG��DQG�KRZ�

&&)�WHDFK�ZKHQ�WKH\�UHWXUQ�WR�WKH�FODVVURRP�VKRXOG�EH�H[SORUHG��HVSHFLDOO\�UHJDUGLQJ�DQ\�QHZ�

LQWHJUDWLRQ�RI�/06�WRROV�RU�ZD\V�WR�HQJDJH�VWXGHQWV�EH\RQG�WKH�FODVVURRP��
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$�IRXUWK�UHFRPPHQGDWLRQ�IRU�IXUWKHU�UHVHDUFK�LQFOXGHV�GHHSHU�H[SORUDWLRQ�RI�&&)¶V�

DGRSWLRQ�RI�WHFKQRORJ\�WR�LQWHJUDWH�ZLWK�DQ�/06��7KH�&&)�SDUWLFLSDQWV�UHSRUWHG�SXUFKDVLQJ�

WHFKQRORJLFDO�XSJUDGHV�DW�ERWK�WKHLU�H[SHQVH�DV�ZHOO�DV�WKH�FRPPXQLW\�FROOHJH¶V�H[SHQVH��XQLTXH�

WHDFKLQJ�DQG�OHDUQLQJ�LQVWUXPHQWV��DQG�RWKHU�HVVHQWLDO�H/HDUQLQJ�HTXLSPHQW�WR�DFKLHYH�WKHLU�

WHDFKLQJ�JRDOV��0DQ\�/06�DUH�GHVLJQHG�WR�SURYLGH�FROODERUDWLYH�OHDUQHU�FHQWHUHG�VXSSRUW�LQ�

H/HDUQLQJ�HQYLURQPHQWV�E\�DOORZLQJ�V\QFKURQRXV�DQG�DV\QFKURQRXV�IHHGEDFN�H[FKDQJHV�

EHWZHHQ�IDFXOW\�DQG�OHDUQHUV�DQG�FDQ�EH�WDLORUHG�WR�ILW�WKH�QHHGV�RI�OHDUQHUV��IDFXOW\��DQG�WKH�

VXEMHFW�PDWWHU��%HQWD�HW�DO����������+RZHYHU��VRPH�IDFXOW\�ZRXOG�QRW�DJUHH�WKDW�WKH�/06�KDG�

HYHU\WKLQJ�WKH\�QHHGHG��*UHDWHU�XQGHUVWDQGLQJ�RI�ZKHUH�WKH�/06�IHOO�VKRUW�DQG�WKHLU�UDWLRQDOH�

IRU�YDULRXV�DGGLWLRQDO�WRROV�DQG�WHFKQLTXHV�EH\RQG�ZKDW�WKH�/06�RIIHUHG�LV�QHHGHG��

&RQFOXVLRQV�

7KH�SXUSRVH�RI�WKLV�TXDOLWDWLYH��GHVFULSWLYH�VLQJOH�FDVH�VWXG\�ZDV�WR�H[SORUH�&&)�

H[SHULHQFHV�ZLWK�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�XVHV�RI�DQ�/06�LQ�WKH�

FRQWH[W�RI�WKH�UDSLG�FKDQJH�SURFHVV�EHIRUH�DQG�GXULQJ�WKH�&29,'����SDQGHPLF��7KH�JRDO�ZDV�WR�

UHYHDO�WKH�OLYHG�H[SHULHQFHV�FRPPXQLW\�FROOHJH�IDFXOW\�HQFRXQWHUHG�GXULQJ�D�IRUFHG�XQIUHH]LQJ��

7KH�FDVH�VWXG\�DGGUHVVHG�WKH�SUREOHP�DVVRFLDWHG�ZLWK�WKH�UHOXFWDQFH�RI�VRPH�FRPPXQLW\�FROOHJH�

IDFXOW\�WR�OHDUQ�DQG�HPSOR\�/06�WHFKQRORJLHV��WKH�IRUFHG�XQIUHH]LQJ�UHTXLUHG�E\�WKH�SDQGHPLF�

SURYLGHG�DQ�RSSRUWXQLW\�WR�EHWWHU�XQGHUVWDQG�WKH�ZLGH�UDQJH�RI�&&)�H[SHULHQFHV�LQ�UHODWLRQ�WR�

H/HDUQLQJ�JLYHQ�WKH�WUDQVLWLRQ�ZDV�UHTXLUHG�UHJDUGOHVV�RI�VNLOOV��SHUFHSWLRQV��RSLQLRQV��

SUHSDUHGQHVV��RU�PRWLYDWLRQ��(GXFDWLRQDO�DQG�LQVWLWXWLRQDO�FKDQJHV�KDYH�DGYDQWDJHV�DQG�

GLVDGYDQWDJHV�DQG�DUH�XVXDOO\�PHW�ZLWK�UHVLVWDQFH�DQG�FKDOOHQJHV�ZLWKRXW�D�SDQGHPLF��WKLV�FDVH�

VWXG\�ZDV�DQ�RSSRUWXQLW\�WR�H[SORUH�VXFK�D�WUDQVLWLRQ�WKDW�ZDV�UHTXLUHG�E\�DOO�&&)��QR�RQH�ZDV�

DEOH�WR�VLPSO\�FKRRVH�QRW�WR�WUDQVLWLRQ��7KH�WKRXJKW�RI�VKLIWLQJ�SUDFWLFHV�DQG�UHTXLUHPHQWV�DUH�
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IDFWRUV�WKDW�PD\�FDXVH�LQVWUXFWLRQDO�DQG�RSHUDWLRQDO�GLVFRPIRUW��IHDU��DQG�RSSRVLWLRQ�LQ�VRPH�

LQVWUXFWRUV�DQG�OHDUQHUV�DQG�VR�DUH�DYRLGHG�DW�DOO�FRVWV��EXW�VXFK�D�VWUDWHJ\�ZDV�LPSRVVLEOH�GXULQJ�

WKH�SDQGHPLF�DQG�SUHVHQWHG�D�XQLTXH�RSSRUWXQLW\�WR�JDWKHU�GDWD�DFURVV�&&)�ZLWK�YDU\LQJ�

H[SHULHQFH��VNLOOV��PRWLYDWLRQ��DQG�RSLQLRQV��7KLV�VHUYHG�WR�IXUWKHU�DGGUHVV�WKH�QRWHG�ELDVHG�

VDPSOHV�LQ�UHVHDUFK�RQ�WKH�FKDQJH�SURFHVV�DQG�IDFXOW\�SHUFHSWLRQV�RI�WKHLU�WUDQVLWLRQ�IURP�GLUHFW�

LQVWUXFWLRQ�WR�H/HDUQLQJ��6DUVD�	�(VFXGHUR���������

%HFDXVH�FRPPXQLW\�FROOHJHV�DWWUDFW�D�ZLGH�YDULHW\�RI�GLYHUVH�OHDUQHUV�UDQJLQJ�IURP�

WHHQV��ROGHU�DGXOWV��WKH�ZRUNLQJ�FODVV��DQG�D�ODUJHU�QXPEHU�IURP�ORZHU�VRFLRHFRQRPLF�OHYHOV��

IDFXOW\�PXVW�LQFRUSRUDWH�YDULHG�WHDFKLQJ�DQG�OHDUQLQJ�PRGDOLWLHV�DQG�PHHW�VRFLHWDO�HGXFDWLRQDO�

VKLIWV��VXFK�DV�H/HDUQLQJ��WR�LPSDFW�IDYRUDEOH�VWXGHQW�RXWFRPHV�DQG�VXFFHVVHV�RQ�DQ�H[WUHPHO\�

ZLGH�DXGLHQFH�RI�OHDUQHUV��&RPPXQLW\�FROOHJHV�KDYH�WKH�UHSXWDWLRQ�RI�EHLQJ�IRUZDUG�WKLQNLQJ�

RUJDQL]DWLRQV�DQG�GHGLFDWH�PDQ\�UHVRXUFHV�WR�PDLQWDLQLQJ�WKDW�VWDQGLQJ��7R�PDLQWDLQ�PRPHQWXP�

JDLQHG�DURXQG�H/HDUQLQJ��UHFRPPHQGDWLRQV�IRU�SUDFWLFH�LQFOXGH�FRPPXQLW\�FROOHJH�OHDGHUV�UH�

HYDOXDWLQJ�WKHLU�SURIHVVLRQDO�GHYHORSPHQW�RIIHULQJV��SURYLGLQJ�PRUH�UHVRXUFHV�DQG�VWUDWHJLHV�IRU�

H/HDUQLQJ�DQG�DVVRFLDWHG�LQLWLDWLYHV��DQG�LQWHJUDWLQJ�PRGHUQ�WHFKQRORJLFDO�DGYDQFHPHQWV�LQ�WKHLU�

DFDGHPLF�HQYLURQPHQWV��

&RPPXQLW\�FROOHJHV�PXVW�HYDOXDWH�WKHLU�FXUUHQW�HPHUJHQF\�FRQWLQJHQF\�SODQV�DQG�XSGDWH�

WKRVH�SODQV�WR�LQFOXGH�VWUDWHJLF�SODQV�PRYLQJ�IRUZDUG�IRU�FRQWLQXHG�SUHSDUHGQHVV�IRU�IXWXUH�UDSLG�

FKDQJH�SURFHVVHV��)XWXUH�UHVHDUFK�WR�IXUWKHU�HVWDEOLVK�WKH�FUHGLELOLW\�DQG�WUDQVIHUDELOLW\�RI�WKH�

FXUUHQW�ILQGLQJV�LV�ZDUUDQWHG�JLYHQ�WKH�OLPLWDWLRQV�RI�WKH�FXUUHQW�VWXG\��3DUWLFXODUO\�RI�LQWHUHVW�

ZRXOG�EH�D�SRVW�&29,'����SDQGHPLF�LQYHVWLJDWLRQ�RI�KRZ�&&)�DSSO\�OHVVRQV�OHDUQHG�GXULQJ�WKH�

UDSLG�WUDQVLWLRQ�ZKHQ�UHWXUQLQJ�WR�WUDGLWLRQDO�FODVVURRP�LQVWUXFWLRQ��7KH�ILQGLQJV�RI�WKH�FXUUHQW�

VWXG\�DGYDQFH�WKH�DYDLODELOLW\�RI�OLWHUDWXUH�DV�ZHOO�DV�DSSOLHG�DSSURDFKHV�WKDW�RIIHU�YDOXDEOH�
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WHDFKLQJ�LQVLJKW�SULRU�WR��GXULQJ��DQG�DIWHU�H/HDUQLQJ�WUDQVLWLRQLQJ��SDUWLFXODUO\�LQ�WKH�FRQWH[W�RI�

/HZLQ¶V�FKDQJH�PRGHO��7KH�UHVXOWV�HQKDQFH�FROOHFWLYH�LQIRUPDWLRQ��SUDFWLFHV��NQRZOHGJH��DQG�

SHUFHSWLRQV�RI�WKH�OLYHG�H[SHULHQFHV�DQG�VWUDWHJLHV��DV�ZHOO�DV�WHDFKLQJ�FRQGLWLRQV��YLWDO�IRU�

LGHQWLI\LQJ��DGGUHVVLQJ��DQG�LPSURYLQJ�LQVWUXFWLRQDO�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�DQG�RWKHU�

UHODWHG�SURFHGXUHV�UHTXLUHG�WR�DFKLHYH�RUJDQL]DWLRQDO�HTXLOLEULXP�ZKHQ�UDSLGO\�WUDQVLWLRQLQJ�

IURP�WUDGLWLRQDO�WR�H/HDUQLQJ�HQYLURQPHQWV��SDUWLFXODUO\�GXULQJ�D�SDQGHPLF��%DVHG�RQ�WKH�

ILQGLQJV�RI�WKLV�VWXG\��NH\�DVSHFWV�RI�WKH�WKHRUHWLFDO�IUDPHZRUN�ZHUH�UHYHDOHG�SURYLGLQJ�IXUWKHU�

VXSSRUW�IRU�/HZLQ¶V�WKHRU\��7KH�ILQGLQJV�H[WUDFWHG�IURP�WKH�GDWD�XQGHUVFRUHG�WKH�LPSRUWDQFH�RI�

LGHQWLI\LQJ�UHVWUDLQLQJ�DQG�GULYLQJ�IRUFHV�DQG�UHYHDOHG�WKDW�LVRODWLQJ�DQG�DGGUHVVLQJ�ERWK�IRUFHV�

DUH�NH\�IDFWRUV�LQ�HQKDQFLQJ�H/HDUQLQJ�WUDQVLWLRQLQJ�DQG��XOWLPDWHO\��FRQWULEXWLQJ�WR�DFKLHYLQJ�

LQVWLWXWLRQDO�HTXLOLEULXP��
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5HIHUHQFHV�

$GDPV�%HFNHU��6���&XPPLQV��0���'DYLV��$���)UHHPDQ��$���+DOO�*LHVLQJHU��&���	�

$QDQWKDQDUD\DQDQ��9����������10&�+RUL]RQ�5HSRUW�������+LJKHU�(GXFDWLRQ�(GLWLRQ��

1HZ�0HGLD�&RQVRUWLXP��KWWSV���HULF�HG�JRY�"LG ('�������

$GOHU��3��$���	�$GOHU��3����������7KH�WHQGHU�FXW��,QVLGH�WKH�KLGGHQ�ZRUOG�RI�VHOI�LQMXU\��

8QLYHUVLW\�3UHVV��

$O�$]DZHL��$���3DUVORZ��3���	�/XQGTYLVW��.����������7KH�HIIHFW�RI�XQLYHUVDO�GHVLJQ�IRU�

H/HDUQLQJ��8'/��$SSOLFDWLRQ�RQ�H/HDUQLQJ�DFFHSWDQFH��$�VWUXFWXUDO�HTXDWLRQ�PRGHO��

,QWHUQDWLRQDO�5HYLHZ�RI�5HVHDUFK�LQ�2SHQ�DQG�'LVWULEXWHG�/HDUQLQJ�������������

KWWSV���GRL�RUJ����������LUURGO�Y��L�������

$OEUDKLP��)��$����������2QOLQH�WHDFKLQJ�VNLOOV�DQG�FRPSHWHQFLHV��7KH�7XUNLVK�2QOLQH�-RXUQDO�RI�

(GXFDWLRQ�7HFKQRORJ\���������������KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

$OGRZDK��+���$O�6DPDUUDOH��+���	�0RKDPPDG�)DX]\��:����������(GXFDWLRQDO�GDWD�PLQLQJ�DQG�

OHDUQLQJ�DQDO\WLFV�IRU���VW�FHQWXU\�KLJKHU�HGXFDWLRQ��$�UHYLHZ�DQG�V\QWKHVLV��6FLHQFH�

'LUHFW����������������KWWSV���GRL�RUJ���������M�WHOH�������������

$OL��:����������2QOLQH�DQG�UHPRWH�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWHV��$�QHFHVVLW\�LQ�OLJKW�RI�

&29,'����3DQGHPLF��+LJKHU�(GXFDWLRQ�6WXGLHV����������������

KWWSV���GRL�RUJ���������KHV�Y��Q�S���

$OOHQ��,��(���	�6HDPDQ��-����������2QOLQH�UHSRUW�FDUG��7UDFNLQJ�RQOLQH�HGXFDWLRQ�LQ�WKH�8QLWHG�

6WDWHV��%DEVRQ�6XUYH\�5HVHDUFK�*URXS��

KWWSV���HULF�HG�JRY�"T WUDFNLQJ�RQOLQH�HGXFDWLRQ�LQ�WKH�XQLWHG�VWDWHV	II� GW\6LQFHB�

���	LG ('�������
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$OOSRUW��*��:����������µ)RUHZRUG¶��,Q�*��:��/HZLQ��(G����5HVROYLQJ�VRFLDO�FRQÀLFW��+DUSHU�	�

5RZ��

$OQDMGL��6��0���������1RYHPEHU������7KH�HIIHFWLYHQHVV�RI�GHVLJQLQJ�DQG�XVLQJ�D�SUDFWLFDO�

LQWHUDFWLYH�OHVVRQ�EDVHG�RQ�$'',(�0RGHO�WR�HQKDQFH�VWXGHQWV
�OHDUQLQJ�SHUIRUPDQFHV�LQ�

XQLYHUVLW\�RI�7DEXN��-RXUQDO�RI�(GXFDWLRQ�DQG�/HDUQLQJ�������������

KWWSV���GRL�RUJ���������MHO�Y�Q�S����

$OUDEDK��6���:X��6���	�$ORWDLEL��$��0����������7KH�OHDUQLQJ�VW\OH�DQG�PXOWLSOH�LQWHOOLJHQFH�RI�

()/�FROOHJH�VWXGHQWV�LQ�.XZDLW��,QWHUQDWLRQDO�(GXFDWLRQ�6WXGLHV����������������

KWWSV���GRL�RUJ���������LHV�Y��Q�S���

$UDVDUDWQDP�6PLWK��/��$���	�1RUWKFRWH��0����������&RPPXQLW\�LQ�RQOLQH�KLJKHU�HGXFDWLRQ��

&KDOOHQJHV�DQG�RSSRUWXQLWLHV��7KH�(OHFWURQLF�-RXUQDO�RI�H/HDUQLQJ������������������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

$UPVWURQJ��0����������$�KDQGERRN�RI�KXPDQ�UHVRXUFH�PDQDJHPHQW�SUDFWLFH����WK�HG���.RJDQ�

3DJH�3XEOLVKLQJ��

$UXOVHOYL��(����������,QFRUSRUDWLQJ�PXOWLSOH�LQWHOOLJHQFHV�LQ�WKH�(QJOLVK�FODVVURRP��7KH�

([FHOOHQFH�LQ�(GXFDWLRQ�-RXUQDO�����������������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

$XHUEDFK��&��)���	�6LOYHUVWHLQ��/��%����������4XDOLWDWLYH�GDWD��$Q�LQWURGXFWLRQ�WR�FRGLQJ�DQG�

DQDO\VLV��1HZ�<RUN�8QLYHUVLW\�3UHVV��

%DNHU��6��(���	�(GZDUGV��5����������+RZ�PDQ\�TXDOLWDWLYH�LQWHUYLHZV�LV�HQRXJK"�([SHUW�YRLFHV�

DQG�HDUO\�FDUHHU�UHIOHFWLRQV�RQ�VDPSOLQJ�DQG�FDVHV�LQ�TXDOLWDWLYH�UHVHDUFK��1DWLRQDO�

&HQWUH�IRU�5HVHDUFK�0HWKRGV�5HYLHZ�3DSHU���



����
�

�

%DUJDO��'���	�%DU��+����������$�/HZLQLDQ�DSSURDFK�WR�LQWHUJURXS�ZRUNVKRSV�IRU�$UDE�

3DOHVWLQLDQ�DQG�-HZLVK�<RXWK��-RXUQDO�RI�6RFLDO�,VVXHV�����������������

KWWSV���GRL�RUJ���������M����������������WE������[��

%DUJDO��'���*ROG��0���	�/HZLQ��0����������7KH�KHULWDJH�RI�.XUW�/HZLQ�±�,QWURGXFWLRQ��-RXUQDO�RI�

6RFLDO�,VVXHV���������������KWWSV���GRL�RUJ���������M����������������WE������[�

%DVLODLD��*���	�.YDYDG]H��'����������7UDQVLWLRQ�WR�RQOLQH�HGXFDWLRQ�LQ�VFKRROV�GXULQJ�D�6$56�

&R9���&RURQDYLUXV��&29,'�����SDQGHPLF�LQ�*HRUJLD��3HGDJRJLFDO�5HVHDUFK��������

HP������KWWSV���GRL�RUJ����������SU������

%DVNDUGD��6����������4XDOLWDWLYH�FDVH�VWXG\�JXLGHOLQHV��7KH�4XDOLWDWLYH�5HSRUW��������������

KWWSV���QVXZRUNV�QRYD�HGX�WTU�YRO���LVV�����

%D[WHU��3���	�-DFN��6����������4XDOLWDWLYH�FDVH�VWXG\�PHWKRGRORJ\��6WXG\�GHVLJQ�DQG�

LPSOHPHQWDWLRQ�IRU�QRYLFH�UHVHDUFKHUV��7KH�4XDOLWDWLYH�5HSRUW������������������

KWWS���ZZZ�QRYD�HGX�VVVV�45�����ED[WHU�SGI�

%HDO��.���6RPPR��&���	�5DWOHGJH��$����������)RUJLQJ�DKHDG�ZLWK�68&&(66��3URYLGLQJ�UHPRWH�

VXSSRUW�VHUYLFHV�WR�FROOHJH�VWXGHQWV��,VVXH�)RFXV��

KWWSV���HULF�HG�JRY�"T H/HDUQLQJ�WUDQVLWLRQLQJ�LQ�KLJKHU�HGXFDWLRQ�GXULQJ�D�SDQGHPL

F	LG ('�������

%HQWD��'���%RORJD��*���']LWDF��6���	�']LWDF��,����������8QLYHUVLW\�OHYHO�OHDUQLQJ�DQG�WHDFKLQJ�YLD�

H/HDUQLQJ�SODWIRUPV��3URFHGLD�&RPSXWHU�6FLHQFH��������������������KWWSV���GRL�

RUJ���������M�SURFV�������������

%HUU\��6����������)DFXOW\�SHUVSHFWLYHV�RQ�RQOLQH�OHDUQLQJ��7KH�LQVWUXFWRU¶V�UROH�LQ�FUHDWLQJ�

FRPPXQLW\��2QOLQH�/HDUQLQJ������������������KWWSV���GRL����������ROM�Y��L�������
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%¡H��7����������H/HDUQLQJ�WHFKQRORJ\�DQG�KLJKHU�HGXFDWLRQ��7KH�LPSDFW�RI�RUJDQL]DWLRQDO�WUXVW��

7HUWLDU\�(GXFDWLRQ�DQG�0DQDJHPHQW������������������

KWWSV���HULF�HG�JRY�"T SKHQRPHQRQ�RI�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ	SU RQ	LG (-

��������

%RHLMH��+����������$�SXUSRVHIXO�DSSURDFK�WR�WKH�FRPSDUDWLYH�PHWKRG�LQ�WKH�DQDO\VLV�RI�

TXDOLWDWLYH�LQWHUYLHZV��4XDOLW\�	�4XDQWLW\������������������

KWWSV���GRL�RUJ��������$����������������

%R\DW]LV��5��(����������7UDQVIRUPLQJ�TXDOLWDWLYH�LQIRUPDWLRQ��7KHPDWLF�DQDO\VLV�DQG�FRGH�

GHYHORSPHQW��6$*(�3XEOLFDWLRQV��,QF��

%UDXQ��9���	�&ODUNH��9����������8VLQJ�WKHPDWLF�DQDO\VLV�LQ�SV\FKRORJ\��4XDOLWDWLYH�5HVHDUFK�LQ�

3V\FKRORJ\����������������KWWSV���GRL�RUJ�DEV�������������������TS���RD�

%ULVVRQ�%DQNV��&��9����������0DQDJLQJ�FKDQJH�DQG�WUDQVLWLRQV��$�FRPSDULVRQ�RI�GLIIHUHQW�

PRGHOV�DQG�WKHLU�FRPPRQDOLWLHV��/LEUDU\�0DQDJHPHQW������������������

KWWSV���GRL�RUJ���������������������������

%XUFK��=��$���	�0RKDPPHG��6����������([SORULQJ�IDFXOW\�SHUFHSWLRQV�DERXW�FODVVURRP�

WHFKQRORJ\�LQWHJUDWLRQ�DQG�DFFHSWDQFH��$�OLWHUDWXUH�UHYLHZ��,QWHUQDWLRQDO�-RXUQDO�RI�

5HVHDUFK�LQ�(GXFDWLRQ�DQG�6FLHQFH�����������������

KWWSV���ZZZ�LMUHV�QHW�LQGH[�SKS�LMUHV�DUWLFOH�YLHZ�����

%XUQHV��%����������.XUW�/HZLQ�DQG�WKH�SODQQHG�DSSURDFK�WR�FKDQJH��$�UH�DSSUDLVDO��-RXUQDO�RI�

0DQDJHPHQW�6WXGLHV�������������������KWWSV���GRL�RUJ���������M����������������������[�

&DEHUR�$OPHQDUD��-���$UDQFLED��0��/���	�'HO�3UHWH��$����������7HFKQLFDO�DQG�GLGDFWLF�

NQRZOHGJH�RI�WKH�0RRGOH�/06�LQ�KLJKHU�HGXFDWLRQ��%H\RQG�XVH��-RXUQDO�RI�1HZ�

$SSURDFKHV�LQ�(GXFDWLRQDO�5HVHDUFK���������������KWWSV���GRL��������QHDU������������
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&DPHURQ��6����������:KDW�GR�ZH�NQRZ�DERXW�RQOLQH�FRXUVH�WDNLQJ��SHUVLVWHQFH��WUDQVIHU��DQG�

GHJUHH�FRPSOHWLRQ�DPRQJ�FRPPXQLW\�FROOHJH�VWXGHQWV"�&RPPXQLW\�&ROOHJH�-RXUQDO�RI�

5HVHDUFK�DQG�3UDFWLFH�������������������

KWWSV���GRL�RUJ�������������������������������

&DPSEHOO��&����������2QOLQH�DQG�K\EULG�ZDWHU�LQGXVWU\�FRXUVHV�IRU�FRPPXQLW\�FROOHJH�VWXGHQWV��

&RPPXQLW\�&ROOHJH�-RXUQDO�RI�5HVHDUFK�DQG�3UDFWLFH������������������

KWWSV���GRL�RUJ�������������������������������

&DVWLOOR�0RQWR\D��0����������3UHSDULQJ�IRU�LQWHUYLHZ�UHVHDUFK��7KH�LQWHUYLHZ�SURWRFRO�

UHILQHPHQW�IUDPHZRUN��7KH�4XDOLWDWLYH�5HSRUW������������������

KKWS���QVXZRUNV�QRYD�HGX�WTU�YRO���LVV����

&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ����������3DQGHPLF�EDVLFV��

KWWSV���ZZZ�FGF�JRY�IOX�SDQGHPLF�UHVRXUFHV�EDVLFV�LQGH[�KWPO�

&KDUXQJNDLWWLNXO��6���	�+HQVFKNH��-��$����������$SSO\LQJ�DQGUDJRJLFDO�FRQFHSWV�LQ�FUHDWLQJ�D�

VXVWDLQDEOH�OLIHORQJ�OHDUQLQJ�VRFLHW\��,QWHUQDWLRQDO�-RXUQDO�RI�$GXOW�9RFDWLRQDO�(GXFDWLRQ�

DQG�7HFKQRORJ\���������������

KWWSV���HULF�HG�JRY�"T DQGUDJRJ\	SU RQ	II� HGX$GXOW�(GXFDWLRQ	LG (-��������

&KHQ��*����������7KH�SURV�DQG�FRQV�RI�RQOLQH�FRXUVHV��

KWWSV���ZZZ�FRPPXQLW\FROOHJHUHYLHZ�FRP�EORJ�WKH�SURV�DQG�FRQV�RI�RQOLQH�FRXUVHV�

&KHQDLO��5��-����������7HQ�VWHSV�IRU�FRQFHSWXDOL]LQJ�DQG�FRQGXFWLQJ�TXDOLWDWLYH�UHVHDUFK�VWXGLHV�

LQ�D�SUDJPDWLFDOO\�FXULRXV�PDQQHU��7KH�4XDOLWDWLYH�5HSRUW��������������������

KWWSV���GRL��������������������������



����
�

�

&KLQJ��<���+VX��<���	�%DOGZLQ��6����������'HYHORSLQJ�RQOLQH�WHDFKLQJ�H[SHUWLVH��$Q�DQDO\VLV�RI�

SURVSHFWLYH�RQOLQH�LQVWUXFWRUV
�UHIOHFWLRQV��-RXUQDO�RI�,QWHUDFWLYH�/HDUQLQJ�5HVHDUFK��

����������������KWWSV���ZZZ�OHDUQWHFKOLE�RUJ�SULPDU\�S���������

&KRL��%����������+RZ�SHRSOH�OHDUQ�LQ�DQ�DV\QFKURQRXV�RQOLQH�OHDUQLQJ�HQYLURQPHQW��7KH�

UHODWLRQVKLSV�EHWZHHQ�JUDGXDWH�VWXGHQWV
�OHDUQLQJ�VWUDWHJLHV�DQG�OHDUQLQJ�VDWLVIDFWLRQ��

&DQDGLDQ�-RXUQDO�RI�/HDUQLQJ�DQG�7HFKQRORJ\���������

KWWSV���ZZZ�OHDUQWHFKOLE�RUJ�S���������

&KRZ��$��6���	�&UR[WRQ��5��$����������'HVLJQLQJ�D�UHVSRQVLYH�H/HDUQLQJ�LQIUDVWUXFWXUH��

6\VWHPDWLF�FKDQJH�LQ�KLJKHU�HGXFDWLRQ��$PHULFDQ�-RXUQDO�RI�'LVWDQFH�(GXFDWLRQ���������

�������KWWSV���GRL�RUJ�������������������������������

&R[��(����������&RDFKLQJ�DQG�DGXOW�OHDUQLQJ��7KHRU\�DQG�SUDFWLFH��1HZ�'LUHFWLRQV�IRU�$GXOW�DQG�

&RQWLQXLQJ�(GXFDWLRQ������������VSHFLDO�LVVXH��������KWWSV���GRL�RUJ���������DFH�������

&UDEWUHH��%��)���	�0LOOHU��:��/����������'RLQJ�TXDOLWDWLYH�UHVHDUFK��6$*(�3XEOLFDWLRQV��

&XPPLQJV��6���%ULGJPDQ��7���	�%URZQ��.��*����������8QIUHH]LQJ�FKDQJH�DV�WKUHH�VWHSV��

5HWKLQNLQJ�.XUW�/HZLQ¶V�OHJDF\�IRU�FKDQJH�PDQDJHPHQW��+XPDQ�5HODWLRQV����������������

KWWSV���GRL�RUJ��������������������������

&XUWLV��-��:���0DKDELU��&���	�9LWXOOR��0��:����������6RFLRORJ\�IDFXOW\�PHPEHUV�HPSOR\HG�SDUW�

WLPH�LQ�FRPPXQLW\�FROOHJHV��6WUXFWXUDO�GLVDGYDQWDJH��FXOWXUDO�GHYDOXDWLRQ��DQG�IDFXOW\�

VWXGHQW�UHODWLRQVKLSV��7HDFKLQJ�6RFLRORJ\������������

KWWSV���GRL�RUJ����������������;���������

'DQF\��0���/DX��$��&���5XQGTXLVW��$���	�+HQGHUVRQ��&����������)DFXOW\�RQOLQH�OHDUQLQJ�

FRPPXQLWLHV��$�PRGHO�IRU�VXVWDLQHG�WHDFKLQJ�WUDQVIRUPDWLRQ��3K\VLFDO�5HYLHZ�3K\VLFV�

(GXFDWLRQ�5HVHDUFK������������KWWSV���GRL�RUJ���������3K\V5HY3K\V(GXF5HV�����������
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'D\��7����������$FDGHPLF�FRQWLQXLW\��6WD\LQJ�WUXH�WR�WHDFKLQJ�YDOXHV�DQG�REMHFWLYHV�LQ�WKH�IDFH�

RI�FRXUVH�LQWHUUXSWLRQV��7HDFKLQJ�	�/HDUQLQJ�,QTXLU\���������������

KWWSV���HULF�HG�JRY�"T SDQGHPLF�DQG�OHDUQLQJ	SU RQ	LG (-��������

'HEDWWLVWD��0����������$�FRPSUHKHQVLYH�UXEULF�IRU�LQVWUXFWLRQDO�GHVLJQ�LQ�H/HDUQLQJ��

,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�DQG�/HDUQLQJ�7HFKQRORJ\�����������������

KWWSV���GRL�RUJ���������,-,/7��������������

'H�/RV�6DQWRV��(���	�=DQFD��1��$����������7UDQVLWLRQLQJ�WR�RQOLQH��$�6:27�DQDO\VLV�E\�ILUVW�

WLPH�RQOLQH�EXVLQHVV�IDFXOW\��(�-RXUQDO�RI�%XVLQHVV�(GXFDWLRQ�DQG�6FKRODUVKLS�RI�

7HDFKLQJ����������������KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

'HQ]LQ��1��.����������7KH�UHVHDUFK�DUW��$�WKHRUHWLFDO�LQWURGXFWLRQ�WR�VRFLRORJLFDO�PHWKRGV��

$OGLQH�7UDQVDFWLRQ��

'HYLVDNWL��$���	�5DPD\DK��7����������H/HDUQLQJ�XVDJH�RXWFRPHV�DPRQJ�XQLYHUVLW\�OHDUQHUV��$�

SLORW�VWXG\��-RXUQDO�RI�(GXFDWLRQ�DQG�H/HDUQLQJ�5HVHDUFK�����������������

KWWSV���GRL����������MRXUQDO���������������������

'L&LFFR�%ORRP��%���	�&UDEWUHH��%��)����������0DNLQJ�VHQVH�RI�TXDOLWDWLYH�UHVHDUFK��7KH�

TXDOLWDWLYH�UHVHDUFK�LQWHUYLHZ��0HGLFDO�(GXFDWLRQ������������������

KWWSV���GRL�RUJ���������M����������������������[�

'XIILQ��(����������3HUFHQWDJH�RI�VWXGHQWV�LQ�WKH�8QLWHG�6WDWHV�WDNLQJ�GLVWDQFH�OHDUQLQJ�FRXUVHV�

IURP������WR�������KWWSV���ZZZ�VWDWLVWD�FRP�VWDWLVWLFV��������VWXGHQW�GLVWDQFH/HDUQLQJ�

HQUROOPHQW�XVD��

'XPIRUG��$��'���	�0LOOHU��$��/����������2QOLQH�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��([SORULQJ�

DGYDQWDJHV�DQG�GLVDGYDQWDJHV�IRU�HQJDJHPHQW��-RXUQDO�RI�&RPSXWLQJ�LQ�+LJKHU�

(GXFDWLRQ������������������KWWSV���GRL�RUJ��������V���������������]�
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(DJDQ��0��.���6WRO]HQEHUJ��(��%���%HUGDQ�/R]DQR��-���$UDJRQ��0��&���6XFKDUG��0��5���	�+XUWDGR��

6����������8QGHUJUDGXDWH�WHDFKLQJ�IDFXOW\��7KH�����������+(5,�IDFXOW\�VXUYH\��8&/$�

+LJKHU�(GXFDWLRQ�5HVHDUFK�,QVWLWXWH��KWWS���ZZZ�KHUL�XFOD�HGX�

(�VWXGHQW�RUJ����������7KH�KLVWRU\�RI�H/HDUQLQJ��KWWSV���H�VWXGHQW�RUJ�KLVWRU\�RI�H/HDUQLQJ��

)DKDUD��0��)���	�&DVWUR��$��/����������7HDFKLQJ�VWUDWHJLHV�WR�SURPRWH�LPPHGLDF\�LQ�RQOLQH�

JUDGXDWH�FRXUVHV��2SHQ�3UD[LV�����������KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

)DWKHPD��1���6KDQQRQ��'���	�5RVV��0����������([SDQGLQJ�WKH�WHFKQRORJ\�DFFHSWDQFH�PRGHO�

�7$0��WR�H[DPLQH�&&)�XVH�RI�OHDUQLQJ�PDQDJHPHQW�V\VWHPV��/06���0(5/27�-RXUQDO�

RI�2QOLQH�/HDUQLQJ�DQG�7HDFKLQJ������������������KWWSV���GRL���������V�����������

��������

)UHGHULFNVHQ��(��(����������$�QDWLRQDO�VWXG\�RI�RQOLQH�OHDUQLQJ�OHDGHUV�LQ�8��6��FRPPXQLW\�

FROOHJHV��2QOLQH�/HDUQLQJ������������������KWWSV���GRL����������ROM�Y��L�������

)UHQFK��:��/���	�%HOO��&��+����������2UJDQL]DWLRQ�GHYHORSPHQW���WK�HG����3UHQWLFH�+DOO�

)XWFK��/��6���GH1R\HOOHV��$���7KRPSVRQ��.���	�+RZDUG��:����������&RPIRUW�DV�D�FULWLFDO�VXFFHVV�

IDFWRU�LQ�EOHQGHG�OHDUQLQJ�FRXUVHV��2QOLQH�/HDUQLQJ������������������

KWWSV���HULF�HG�JRY�"T ZKDW�DUH�FRPPXQLW\�FROOHJHV	SU RQ	LG (-��������

*DFKDJR��'���0RUNHO��-���9DQ�=\O��/���	�,YDOD��(����������'HYHORSLQJ�H/HDUQLQJ�FKDPSLRQV��$�

GHVLJQ�WKLQNLQJ�DSSURDFK��,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�7HFKQRORJ\�������������

KWWSV���GRL���������V�����������������

*DJQH��5��0���%ULJJV��/��-���	�:DJHU��:��:����������3ULQFLSOHV�RI�LQVWUXFWLRQDO�GHVLJQ���WK�HG����

+DUFRXUW�%UDFH�-RYDQRYLFK��
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*RUDGLD��7����������5ROH�RI�HGXFDWLRQDO�WHFKQRORJLHV�XWLOL]LQJ�WKH�73$&.�IUDPHZRUN�DQG���VW�

FHQWXU\�SHGDJRJLHV��$FDGHPLFV
�SHUVSHFWLYHV��,$)25�-RXUQDO�RI�(GXFDWLRQ����������������

KWWSV���GRL�RUJ����������LMH��������

*UDPDWDNRV��$��/���	�/DYDX��6����������,QIRUPDO�OHDUQLQJ�IRU�VXVWDLQDELOLW\�LQ�KLJKHU�HGXFDWLRQ�

LQVWLWXWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�6XVWDLQDELOLW\�LQ�+LJKHU�(GXFDWLRQ������������������

KWWSV���GRL�RUJ���������,-6+(��������������

*URYH��-����������7KH�WHDFKLQJ�VXUYH\�������5HVXOWV�DQG�DQDO\VLV��7LPH�+LJKHU�(GXFDWLRQ�

�7+(���KWWSV���ZZZ�WLPHVKLJKHUHGXFDWLRQ�FRP�IHDWXUHV�WKH�WHDFKLQJ�VXUYH\������

UHVXOWV�DQG�DQDO\VLV���

*XHVW��*���%XQFH��$���	�-RKQVRQ��/����������+RZ�PDQ\�LQWHUYLHZV�DUH�HQRXJK"�$Q�H[SHULPHQW�

ZLWK�GDWD�VDWXUDWLRQ�DQG�YDULDELOLW\��)LHOG�0HWKRGV����������������KWWSV���GRL��

���������������;���������

*XLRQ��/��$���'LHKO��'��&���	�0F'RQDOG��'����������7ULDQJXODWLRQ��(VWDEOLVKLQJ�WKH�YDOLGLW\�RI�

TXDOLWDWLYH�VWXGLHV��KWWSV���HGLV�LIDV�XIO�HGX�

+HOOPDQQ��-���������$XJXVW������$V�&29,'����VXUJHV�RQ�FDPSXVHV��LQ�SHUVRQ�OHDUQLQJ�EHFRPHV�

OHVV�RI�D�UHDOLW\��KWWSV���WKHKLOO�FRP�SROLF\�KHDOWKFDUH��������DV�&RYLG����VXUJHV�RQ�

FDPSXVHV�LQ�SHUVRQ�OHDUQLQJ�LV�OHVV�RI�D�UHDOLW\�

+HUEHUW��.��-���%DL]H�:DUG��$���	�/DW]��$��2����������7UDQVIRUPDWLYH�SHGDJRJ\�ZLWK�LQQRYDWLYH�

PHWKRGRORJ\��8VLQJ�SKRWRYRLFH�WR�XQGHUVWDQG�FRPPXQLW\�FROOHJH�VWXGHQWV
�QHHGV��

&RPPXQLW\�&ROOHJH�-RXUQDO�RI�5HVHDUFK�DQG�3UDFWLFH��������������������

KWWSV���HULF�HG�JRY�"T ZKDW�DUH�FRPPXQLW\�FROOHJHV	SU RQ	LG (-��������
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+LOOLDP��5���	�*ROGUHL��'����������&UHDWLQJ�DQ�RQOLQH�PDWKHPDWLFV�DQG�VWDWLVWLFV�FRPPXQLW\�RI�

OHDUQHUV��1HZ�'LUHFWLRQV�LQ�WKH�7HDFKLQJ�RI�3K\VLFDO�6FLHQFHV���������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

+RUQVE\��/���	�:ULJKW��%��0����������7UDQVLWLRQLQJ�WR�D�FRPSHWHQF\�GULYHQ�FXUULFXOXP��1HZ�

'LUHFWLRQV�IRU�7HDFKLQJ�DQG�/HDUQLQJ����������������������

KWWSV���GRL�RUJ���������WO�������

,QWHUQDWLRQDO�%XUHDX�RI�(GXFDWLRQ���Q�G����0RVW�LQIOXHQWLDO�WKHRULHV�RI�OHDUQLQJ��

KWWS���ZZZ�LEH�XQHVFR�RUJ�HQ�JHTDI�DQQH[HV�WHFKQLFDO�QRWHV�PRVW�LQIOXHQWLDO�WKHRULHV�

OHDUQLQJ�

-HIIHU\��0����������$�FRQFHSWXDO�IUDPHZRUN�IRU�HIILFLHQW�GHVLJQ�RI�DQ�RQOLQH�RSHUDWLRQV�

PDQDJHPHQW�FRXUVH��-RXUQDO�RI�(GXFDWRUV�2QOLQH���������������

KWWSV���HULF�HG�JRY�"T *DJQH���V�QLQH�HYHQWV�RI�LQVWUXFWLRQ	SU RQ	II� GW\6LQFHB�

���	LG (-��������

-RKQVRQ��$����������2SSRUWXQLWLHV�ZRQ��&RPPXQLW\�&ROOHJH�-RXUQDO���������KWWSV���ZZZ�FFMRXUQDO�

GLJLWDO�FRP�FFMRXUQDO�MXQHBMXO\B�����0RELOH3DJHG5HSOLFD�DFWLRQ"SP �	IROLR ��SJ���

-RQHV��6���	�0F.HQQD��$����������3/$72��&RPSXWHU�EDVHG�HGXFDWLRQ�V\VWHP��

KWWSV���ZZZ�EULWDQQLFD�FRP�WRSLF�3/$72�HGXFDWLRQ�V\VWHP�

.DVLP��1��1��0���	�.KDOLG��)����������&KRRVLQJ�WKH�ULJKW�OHDUQLQJ�PDQDJHPHQW�V\VWHP��/06��

IRU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�FRQWH[W��$�V\VWHPDWLF�UHYLHZ��,QWHUQDWLRQDO�-RXUQDO�RI�

(GXFDWLRQDO�7HFKQRORJ\����������������KWWSV���GRL�RUJ���������LMHW�Y��L��������

.KDOLO��0��.���	�(ONKLGHU��,��$����������$SSO\LQJ�OHDUQLQJ�WKHRULHV�DQG�LQVWUXFWLRQDO�GHVLJQ�

PRGHOV�IRU�HIIHFWLYH�LQVWUXFWLRQ��$GYDQFHV�LQ�3K\VLRORJ\�(GXFDWLRQ������������������

KWWSV���GRL���������DGYDQ������������
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.KDPSDULD��$���	�3DQGH\��%����������$VVRFLDWLRQ�RI�OHDUQLQJ�VW\OHV�ZLWK�GLIIHUHQW�H/HDUQLQJ�

SUREOHPV��$�V\VWHPDWLF�UHYLHZ�DQG�FODVVLILFDWLRQ��(GXFDWLRQ�,QIRUPDWLRQ�7HFKQRORJLHV�

������������������KWWSV���GRL�RUJ���������V����������������\�

.RUQHJD\��-��*���/HRQH��.��$���:DOOQHU��&���+DQVHQ��0���	�<DUULV��/��0����������'HYHORSPHQW�

DQG�LPSOHPHQWDWLRQ�RI�DQ�DV\QFKURQRXV�HPHUJHQF\�PHGLFLQH�UHVLGHQF\�FXUULFXOXP�XVLQJ�

D�ZHE�EDVHG�SODWIRUP��,QWHUQDO�(PHUJHQF\�0HGLFLQH�������������±������

KWWSV���GRL�RUJ���������V�����������������ULV�

.URHNHU��.��/����������&HOHEUDWLQJ�WKH�OHJDF\�RI�3/$72��&RPPXQLFDWLRQV�RI�WKH�$&0���������

�������KWWSV���GRL�RUJ������������������������

.XVXPD��+����������0RGHOLQJ�RI�LQIRUPDWLRQ�WHFKQRORJ\�DFFHSWDQFH��7KH�UROH�RI�SHUVRQDO�

YDOXHV��VSHHFK��+XPDQ�&RPSXWHU�6WXGLHV���������������

/HZLQ��.����������)LHOG�WKHRU\�DQG�H[SHULPHQW�LQ�VRFLDO�SV\FKRORJ\��&RQFHSWV�DQG�PHWKRGV��

$PHULFDQ�-RXUQDO�RI�6RFLRORJ\������������������KWWSV���ZZZ�MVWRU�RUJ�VWDEOH���������

/HZLQ��.����������$FWLRQ�UHVHDUFK�DQG�PLQRULW\�SUREOHPV��,Q�*��:��/HZLQ��(G����5HVROYLQJ�

VRFLDO�FRQÀLFW��SS������������+DUSHU�	�5RZ��

/HZLQ��.�������D���)URQWLHUV�LQ�JURXS�G\QDPLFV��,Q�'��&DUWZULJKW��(G����)LHOG�WKHRU\�LQ�VRFLDO�

VFLHQFH��SS���������6RFLDO�6FLHQFH�3DSHUEDFNV��

/HZLQ��.�������E���*URXS�GHFLVLRQV�DQG�VRFLDO�FKDQJH��,Q�7��1HZFRPE��	�(��/��+DUWOH\��(GV����

5HDGLQJV�LQ�VRFLDO�SV\FKRORJ\��SS������������+HQU\�+ROW��

/HZLQ��.��&����������)LHOG�WKHRU\�LQ�VRFLDO�VFLHQFH��6HOHFWHG�WKHRUHWLFDO�SDSHUV��'��&DUWZULJKW��

(G����+DUSHUV�	�%URWKHUV��
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/LQFROQ��<��6���	�*XED��(��*����������%XW�LV�LW�ULJRURXV"�7UXVWZRUWKLQHVV�DQG�DXWKHQWLFLW\�LQ�

QDWXUDOLVWLF�HYDOXDWLRQ��,Q�'��'��:LOOLDPV��(G���1DWXUDOLVWLF�HYDOXDWLRQ���SS����������

-RVVH\�%DVV��

/LQNKDXHU��/��'����������3HUFHSWLRQV�RI�FUHDWLYH�DUWV�VWXGHQWV�WR�DFFHOHUDWRU�DQG�EDUULHUV�WR�

FUHDWLYLW\��LQQRYDWLRQ��DQG�WKHLU�UHODWLRQVKLS�WR�DGXOW�OHDUQLQJ�WKHRU\�DQG�HPSOR\DELOLW\��$�

TXDOLWDWLYH�FDVH�VWXG\���3XEOLFDWLRQ�1R������������>'RFWRUDO�GLVVHUWDWLRQ��1RUWKFHQWUDO�

8QLYHUVLW\@��3UR4XHVW�'LVVHUWDWLRQV�DQG�7KHVHV�*OREDO��

HULF�HG�JRY�" FRQWH[W�DQG�FUHDWLYLW\�WKH�WKHRU\�RI�SODQQHG�EHKDYLRU�LQ�HGXFDWLRQ	L

G ('�������

/LYLQJVWRQH��.��$����������7HDFKLQJ�IDFXOW\
V�SHUFHSWLRQ�DERXW�LPSOHPHQWLQJ�H/HDUQLQJ�

SUDFWLFHV�DW�WKH�8QLYHUVLW\�RI�*X\DQD��,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQ�DQG�

'HYHORSPHQW�8VLQJ�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJ\��������������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

/RZH��$���1RUULV��$��&���)DUULV��$��-���	�%DEEDJH��'��5����������4XDQWLI\LQJ�WKHPDWLF�VDWXUDWLRQ�

LQ�TXDOLWDWLYH�GDWD�DQDO\VLV��6DJH�-RXUQDO�������������������

KWWSV���GRL�RUJ����������������[���������

/RZHQWKDO��3���%RUXS��-���:HVW��5���	�$UFKDPEDXOW��/����������8VLQJ�DV\QFKURQRXV�YLGHR�WR�

PDLQWDLQ�FRQQHFWLRQV�DQG�HQJDJHPHQW�GXULQJ�WKH�&29,'����SDQGHPLF��-RXUQDO�RI�

7HFKQRORJ\�DQG�7HDFKHU�(GXFDWLRQ������������������

KWWSV���ZZZ�OHDUQWHFKOLE�RUJ�SULPDU\�S���������

0DFKHUD��5��3���	�0DFKHUD��3��&����������(PRWLRQDO�LQWHOOLJHQFH��(,��D�WKHUDS\�IRU�KLJKHU�

HGXFDWLRQ�VWXGHQWV��8QLYHUVDO�-RXUQDO�RI�(GXFDWLRQDO�5HVHDUFK�����������������

KWWSV���GRL�RUJ����������XMHU�������������
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0DQFKHVWHU��-���*UD\�0LFHOL��'��/���0HWFDOI��-��$���3DROLQL��&��$���1DSLHU��$��+���&RRJOH��&��/���	�

2ZHQV��0��*����������)DFLOLWDWLQJ�/HZLQ
V�FKDQJH�PRGHO�ZLWK�FROODERUDWLYH�HYDOXDWLRQ�LQ�

SURPRWLQJ�HYLGHQFH�EDVHG�SUDFWLFHV�RI�KHDOWK�SURIHVVLRQDOV��(YDOXDWLRQ�DQG�3URJUDP�

3ODQQLQJ�������������KWWSV���GRL����������M�HYDOSURJSODQ�������������

0DUWLQ��)���	�%ROOLQJHU��'��8����������(QJDJHPHQW�PDWWHUV��6WXGHQW�SHUFHSWLRQV�RQ�WKH�

LPSRUWDQFH�RI�HQJDJHPHQW�VWUDWHJLHV�LQ�WKH�RQOLQH�OHDUQLQJ�HQYLURQPHQW��

2QOLQH�/HDUQLQJ������������������KWWSV���HULF�HG�JRY�"LG (-��������

0DUWLQ��)���%XGKUDQL��.���.XPDU��6���	�5LW]KDXSW��$����������$ZDUG�ZLQQLQJ�IDFXOW\�RQOLQH�

WHDFKLQJ�SUDFWLFHV��5ROHV�DQG�FRPSHWHQFLHV��2QOLQH�/HDUQLQJ������������������

KWWSV���HULF�HG�JRY�"LG (-��������

0DUWLQ��)���:DQJ��&���%XGKUDQL��.���0RRUH��5��/���	�-RNLDKR��$����������3URIHVVLRQDO�

GHYHORSPHQW�VXSSRUW�IRU�WKH�RQOLQH�LQVWUXFWRU��3HUVSHFWLYHV�RI�8QLWHG�6WDWHV�DQG�*HUPDQ�

LQVWUXFWRUV��2QOLQH�-RXUQDO�RI�'LVWDQFH�/HDUQLQJ�$GPLQLVWUDWLRQ���������

KWWSV���GLJLWDOFRPPRQV�RGX�HGX�FJL�YLHZFRQWHQW�FJL"DUWLFOH ����	FRQWH[W VWHPSVBIDFB

SXEV�

0F&DUWK\��.����������7KH�LPSDFW�RI�FRURQDYLUXV�RQ�HGXFDWLRQ��

DEFQHZV�JR�FRP�,QWHUQDWLRQDO�JOREDO�LPSDFW�FRURQDYLUXV�HGXFDWLRQ�VWRU\"LG ���������

0F.QLJKW��.���2¶0DOOH\��.���5X]LF��5���+RUVOH\��0���)UDQH\��-���	�%DVVHWW��.����������7HDFKLQJ�

LQ�D�GLJLWDO�DJH��+RZ�HGXFDWRUV�XVH�WHFKQRORJ\�WR�LPSURYH�VWXGHQW�OHDUQLQJ��-RXUQDO�RI�

5HVHDUFK�RQ�7HFKQRORJ\�LQ�(GXFDWLRQ������������������

KWWSV���GRL�RUJ�������������������������������
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0RUULV��7��+����������$GDSWLYLW\�WKURXJK�VHOI�GLUHFWHG�OHDUQLQJ�WR�PHHW�WKH�FKDOOHQJHV�RI�RXU�

HYHU�FKDQJLQJ�ZRUOG��$GXOW�/HDUQLQJ����������������

KWWSV���GRL�RUJ��������������������������

0XUSK\��0��3��$����������&29,'����DQG�HPHUJHQF\�H/HDUQLQJ��&RQVHTXHQFHV�RI�WKH�

VHFXULWL]DWLRQ�RI�KLJKHU�HGXFDWLRQ�IRU�SRVW�SDQGHPLF�SHGDJRJ\��&RQWHPSRUDU\�6HFXULW\�

3ROLF\������������������KWWSV���GRL�RUJ�������������������������������

1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH�������D���$ERXW�QRUWKHUQ�,QGLDQD�FRPPXQLW\�FROOHJH��

KWWSV���ZZZ�LY\WHFK�HGX�DERXW�LQGH[�KWPO�

1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH�������E���1RUWKHUQ�,QGLDQD�FRPPXQLW\�FROOHJH�RQOLQH�

FODVVHV��KWWSV���ZZZ�LY\WHFK�HGX�RQOLQH��

1RUWKHUQ�,QGLDQD�&RPPXQLW\�&ROOHJH����������1RUWKHUQ�,QGLDQD�OHDUQLQJ�PDQDJHPHQW�V\VWHP�

VHOHFWLRQ�SURFHVV��KWWSV���ZZZ�LY\WHFK�HGX�LY\OHDUQ�������KWPO�

1RZHOO��/��6���1RUULV��-��0���:KLWH��'��(���	�0RXOHV��1��-����������7KHPDWLF�DQDO\VLV��6WULYLQJ�WR�

PHHW�WKH�WUXVWZRUWKLQHVV�FULWHULD��,QWHUQDWLRQDO�-RXUQDO�RI�4XDOLWDWLYH�0HWKRGV�-RXUQDO��

�������������KWWSV���GRL�RUJ��������������������������

2FDQD�)HUQDQGH]��<���9DOHQ]XHOD�)HUQDQGH]��/��$���	�*DUUR�$EXUWR��/��/����������$UWLILFLDO�

,QWHOOLJHQFH�DQG�LWV�LPSOLFDWLRQV�LQ�KLJKHU�HGXFDWLRQ��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\���

3URSRVLWRV\�5HSUHVHQWDFLRQHV�����������������

KWWSV���HULF�HG�JRY�"T *DUGQHU�H�������V�LQWHOOLJHQFH�KLJKHU�HGXFDWLRQDO�HQYLURQ

PHQWV	II� GW\6LQFHB����	LG (-��������

2IILFH�IRU�+XPDQ�5HVRXUFH�3URWHFWLRQV����������7KH�%HOPRQW�UHSRUW��(WKLFDO�SULQFLSOHV�DQG�

JXLGHOLQHV�IRU�WKH�SURWHFWLRQ�RI�KXPDQ�VXEMHFWV�RI�UHVHDUFK��8�6��'HSDUWPHQW�RI�+HDOWK�
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DQG�+XPDQ�6HUYLFHV��KWWSV���ZZZ�KKV�JRY�RKUS�UHJXODWLRQV�DQG�SROLF\�EHOPRQW�

UHSRUW�LQGH[�KWPO�

3DJH��9����������7UDQVLWLRQLQJ�WR�WKH�OHDUQLQJ�PDQDJHPHQW�V\VWHP�0RRGOH�IURP�%ODFNERDUG��

,PSDFWV�WR�IDFXOW\��2QOLQH�-RXUQDO�RI�'LVWDQFH�/HDUQLQJ�$GPLQLVWUDWLRQ���������

KWWSV���HULF�HG�JRY�"T ZKDW�KDSSHQV�LQ�FROOHJH�VHWWLQJV�GXULQJ�IRUFHG�LQVWUXFWLRQDO�

DQG�OHDUQLQJ�WUDQVLWLRQLQJ�	LG (-��������

3DOPHU��-��&����������6FKRODUVKLS�DQG�WKH�SURIHVVLRQDO�LGHQWLW\�RI�FRPPXQLW\�FROOHJH�IDFXOW\�

PHPEHUV��1HZ�'LUHFWLRQV�IRU�&RPPXQLW\�&ROOHJHV�������������

KWWSV���GRL��HSGI���������FF�������

3DSH��6��-���	�3URVVHU��6��.����������%DUULHUV�WR�WHFKQRORJ\�LPSOHPHQWDWLRQ�LQ�FRPPXQLW\�FROOHJH�

PDWKHPDWLFV�FODVVURRPV��-RXUQDO�RI�&RPSXWLQJ�LQ�+LJKHU�(GXFDWLRQ������������������

KWWSV���HULF�HG�JRY�"T FRPPXQLW\�FROOHJHV�DQG�WHFKQRORJ\�LQWHJUDWLRQ	LG (-��������

3DWKDN��6����������(QFRXUDJLQJ�GHYHORSPHQW�RI�D�JOREDO�PLQGVHW�DPRQJ�VWXGHQWV�LQ�RQOLQH�

LQWHUQDWLRQDO�PDQDJHPHQW�FRXUVHV��-RXUQDO�RI�7HDFKLQJ�LQ�,QWHUQDWLRQDO�%XVLQHVV���������

�������KWWSV���GRL�RUJ�������������������������������

3DWWRQ��0��4����������4XDOLWDWLYH�UHVHDUFK�	�HYDOXDWLRQ�PHWKRGV���WK�HG����6$*(��

3HGUR��1��6���	�.XPDU��6����������,QVWLWXWLRQDO�VXSSRUW�IRU�RQOLQH�WHDFKLQJ�LQ�TXDOLW\�DVVXUDQFH�

IUDPHZRUNV��7KH�2IILFLDO�-RXUQDO�RI�2QOLQH�/HDUQLQJ����������������

KWWSV���GRL�RUJ����������ROM�Y��L�������

3HUULQ��'��*���3HUULQ��(���0XLUKHDG��%���	�%HW]��0����������,QVWUXFWLRQDO�WHFKQRORJ\�DQG�GLVWDQFH�

OHDUQLQJ��,QWHUQDWLRQDO�-RXUQDO�RI�,QVWUXFWLRQDO�7HFKQRORJ\�DQG�'LVWDQFH�/HDUQLQJ��

�����������
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KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG"GRL ���������������	UHS UHS�	W\SH SGI

�SDJH ���

3LFFLDQR��$��*����������7KHRULHV�DQG�IUDPHZRUNV�IRU�RQOLQH�HGXFDWLRQ��6HHNLQJ�DQ�LQWHJUDWHG�

PRGHO��2QOLQH�/HDUQLQJ������������������KWWSV���GRL�RUJ����������ROM�Y��L�������

3LHUFH��'����������6RPH�WKLQJV�QHYHU�FKDQJH��&RPPXQLW\�&ROOHJH�-RXUQDO����������������

KWWSV���ZZZ�DDFF�QFKH�HGX�SXEOLFDWLRQV�QHZV�FRPPXQLW\�FROOHJH�MRXUQDO��

3RQRPDULRYD��2��1���	�9DVLQ��2��1����������6HWWLQJ�XS�WKH�LQWHUDFWLYH�HGXFDWLRQDO�SURFHVV�LQ�

KLJKHU�HGXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�(QYLURQPHQWDO�DQG�6FLHQFH�(GXFDWLRQ����������

�����������KWWSV���ZZZ�OHDUQWHFKOLE�RUJ�S���������

3RXU�3UHYLWL��0����������(QJDJLQJ�H[SHULHQFH��([SHULHQWLDO�OHDUQLQJ�	�VWXGHQW�HQJDJHPHQW�LQ�

RQOLQH�FRPPXQLW\�FROOHJH�FRXUVH��

KWWSV���HULF�HG�JRY�"T H/HDUQLQJ�LQWHJUDWLRQ�LQ�FRPPXQLW\�FROOHJHV�LQ�WKH�8QLWHG�6

WDWHV	LG ('�������

5DGKDNULVKQD��5��%����������7LSV�IRU�GHYHORSLQJ�DQG�WHVWLQJ�VXUYH\V�LQVWUXPHQWV��-RXUQDO�RI�

([WHQVLRQ���������KWWSV���ZZZ�MRH�RUJ�MRH�����IHEUXDU\�WW��SKS�

5DGLI��0���)DQ��,���0F/DXJKOQ��3����������,QWHUQDO�DQG�H[WHUQDO�EDUULHUV�LQIOXHQFLQJ�/06�

LPSOHPHQWDWLRQ�LQ�,UDTL�KLJKHU�HGXFDWLRQ�>3DSHU�SUHVHQWDWLRQ@��,&(5,�����3URFHHGLQJV��

�WK�,QWHUQDWLRQDO�&RQIHUHQFH�RI�(GXFDWLRQ��5HVHDUFK�DQG�,QQRYDWLRQ��������6HYLOOH��6SDLQ��

KWWSV���GVSDFH�OLE�FUDQILHOG�DF�XN�ELWVWUHDP�KDQGOH������������EDUULHUVBLQIOXHQFLQJB/06

BLPSOHPHQWDWLRQBLQB,UDTLBKLJKHUBHGXFDWLRQ������SGI"VHTXHQFH �	LV$OORZHG \�

5DVSRSRYLF��0���&YHWDQRYLF��6���	�-DQNXORYLF��$����������&KDOOHQJHV�RI�WUDQVLWLRQLQJ�WR�DQ�

H/HDUQLQJ�V\VWHP�ZLWK�OHDUQLQJ�REMHFWV�FDSDELOLWLHV��,QWHUQDWLRQDO�5HYLHZ�RI�5HVHDUFK�LQ�

2SHQ�DQG�'LVWULEXWHV�/HDUQLQJ������������������
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KWWSV���HULF�HG�JRY�"T FRPPXQLW\�FROOHJHV�WUDQVLWLRQLQJ�IURP�GLUHFW�WHDFKLQJ�WR�H/H

DUQLQJ�LQVWUXFWLRQ	LG (-��������

5DWFOLII��-����������&RPPXQLW\�FROOHJHV���7KH�KLVWRU\�RI�FRPPXQLW\�FROOHJHV��WKH�MXQLRU�FROOHJH��

DQG�WKH�UHVHDUFK�XQLYHUVLW\��7KH�FROOHJH�PLVVLRQ��

HGXFDWLRQ�VWDWHXQLYHUVLW\�FRP�SDJHV������&RPPXQLW\�&ROOHJHV�KWPO�

5HJH�&ROHW��1��0����������)URP�FRQWHQW�FHQWHUHG�WR�OHDUQLQJ�FHQWHUHG�DSSURDFKHV��6KLIWLQJ�

HGXFDWLRQDO�SDUDGLJP�LQ�KLJKHU�HGXFDWLRQ��-RXUQDO�RI�(GXFDWLRQDO�$GPLQLVWUDWLRQ�DQG�

+LVWRU\����������������KWWSV���GRL�RUJ�������������������������������

5KRGH��-���5LFKWHU��6���*RZHQ��3���0LOOHU��7���	�:LOOLV��&����������8QGHUVWDQGLQJ�IDFXOW\�XVH�RI�

WKH�/HDUQLQJ�0DQDJHPHQW�6\VWHP��2QOLQH�/HDUQLQJ����������������

HULF�HG�JRY�"LG (-��������

5LFKDUGVRQ��-��:���/LQJDW��-��(���+ROOLV��(���	�3ULWFKDUG��0����������6KLIWLQJ�WHDFKLQJ�DQG�

OHDUQLQJ�LQ�RQOLQH�OHDUQLQJ�VSDFHV��$Q�LQYHVWLJDWLRQ�RI�IDFXOW\�WHDFKLQJ�DQG�OHDUQLQJ�

LQLWLDWLYH��2QOLQH�/HDUQLQJ�-RXUQDO����������������KWWSV���GRL�RUJ����������ROM�Y��L�������

5RGULJXH]��&���	�5LPD��%����������7KH�SHUFHSWLRQV�RI�FRPPXQLW\�FROOHJH�IDFXOW\�WHDFKLQJ�LQ�

OHDUQLQJ�FRPPXQLWLHV��&RPPXQLW\�&ROOHJH�-RXUQDO�LI�5HVHDUFK�DQG�3UDFWLFHV���������

���������KWWSV���GRL�RUJ�������������������������������

6DOD]DU�0DUTXH]��5����������'LJLWDO�LPPLJUDQWV�LQ�GLVWDQFH�HGXFDWLRQ��,QWHUQDWLRQDO�5HYLHZ�RI�

5HVHDUFK�LQ�2SHQ�DQG�'LVWULEXWHG�/HDUQLQJ������������������

KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

6DOGDQD��-����������7KH�FRGLQJ�PDQXDO�IRU�TXDOLWDWLYH�UHVHDUFKHUV���UG�HG����6$*(�3XEOLFDWLRQ��

,QF���
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6DUVD��-���	�(VFXGHUR��7����������$�URDGPDS�WR�FRSH�ZLWK�FRPPRQ�SUREOHPV�LQ�H/HDUQLQJ�

UHVHDUFK�GHVLJQV��KWWSV���ILOHV�HULF�HG�JRY�IXOOWH[W�(-��������SGI�

6FKDUS��.��0���	�6DQGHUV��0��/����������:KDW�LV�D�WKHPH"�7HDFKLQJ�WKHPDWLF�DQDO\VLV�LQ�

TXDOLWDWLYH�FRPPXQLFDWLRQ�UHVHDUFK�PHWKRGV��&RPPXQLFDWLRQ�7HDFKHU�-RXUQDO���������

���������KWWSV���GRL������������������������������

6FKPLGW��6��:���7VFKLGD��&��0���	�+RGJH��(��0����������+RZ�IDFXOW\�OHDUQ�WR�WHDFK�RQOLQH��

:KDW�DGPLQLVWUDWRUV�QHHG�WR�NQRZ��

KWWSV���ZZZ�ZHVWJD�HGX�aGLVWDQFH�RMGOD�VSULQJ����VFKPLGWBWVFKLGDBKRGJH����KWPO�

6HLGPDQ��,����������,QWHUYLHZLQJ�DV�TXDOLWDWLYH�UHVHDUFK��$�JXLGH�IRU�UHVHDUFKHUV�LQ�HGXFDWLRQ�

DQG�WKH�VRFLDO�VFLHQFHV��7HDFKHUV�&ROOHJH�3UHVV��

6LPRQVRQ��0���	�6FKORVVHU��&����������7KH�TXDUWHUO\�UHYLHZ�RI�GLVWDQFH�HGXFDWLRQ��5HVHDUFK�WKDW�

JXLGHV�SUDFWLFH��-RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�(GXFDWLRQDO�&RPPXQLFDWLRQV�DQG�

7HFKQRORJ\��������,QIRUPDWLRQ�$JH�3XEOLVKLQJ��

6NHOFKHU��6���<DQJ��'���7UHVSDODFLRV��-���	�6QHOVRQ��&����������&RQQHFWLQJ�RQOLQH�VWXGHQWV�WR�

WKHLU�KLJKHU�OHDUQLQJ�LQVWLWXWLRQV��'LVWDQFH�(GXFDWLRQ������������������

KWWSV���GRL�RUJ�������������������������������

6PLWK��:��&���	�%HQDYRW��$����������,PSURYLQJ�DFFRXQWDELOLW\�LQ�HGXFDWLRQ��7KH�LPSRUWDQFH�RI�

VWUXFWXUHG�GHPRFUDWLF�YRLFH��$VLDQ�3DFLILF�(GXFDWLRQ�5HYLHZ������������������

KWWSV���GRL�RUJ���������V������������������SGI�

6WDNH��5��(����������7KH�DUW�RI�FDVH�VWXG\�UHVHDUFK��6$*(�3XEOLFDWLRQV��,QF��

6WDQJRU��&����������5HVHDUFK�PHWKRGV�IRU�WKH�EHKDYLRUDO�VFLHQFHV���WK�HG����&HQJDJH�
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�

7DDW��0��6���	�)UDQFLV��$����������)DFWRUV�LQIOXHQFLQJ�WKH�VWXGHQWV¶�DFFHSWDQFH�RI�H/HDUQLQJ�DW�

7HDFKHU�HGXFDWLRQ�LQVWLWXWH��$Q�H[SORUDWRU\�VWXG\�LQ�0DOD\VLD��,QWHUQDWLRQDO�-RXUQDO�RI�

+LJKHU�(GXFDWLRQ�����������������KWWSV���GRL�RUJ���������LMKH�Y�Q�S����

7KH�'HSDUWPHQW�RI�+RPHODQG�6HFXULW\����������6WXG\LQJ�LQ�WKH�6WDWHV��:KDW�LV�D�FRPPXQLW\�

FROOHJH"�KWWSV���VWXG\LQWKHVWDWHV�GKV�JRY���������ZKDW�LV�FRPPXQLW\�FROOHJH�

7KRPDV��-��(���	�*UDKDP��&��5����������2QOLQH�WHDFKLQJ�FRPSHWHQFLHV�LQ�REVHUYDWLRQDO�UXEULFV��

:KDW�DUH�LQVWLWXWLRQV�HYDOXDWLQJ"�'LVWDQFH�(GXFDWLRQ������������������

KWWSV���GRL�RUJ�������������������������������

7LOD��'���	�/HY\��'����������5HYLVLQJ�RQOLQH�DVVLJQPHQWV�DQG�WKH�LPSDFW�RQ�VWXGHQW�SHUIRUPDQFH�

DW�D�FRPPXQLW\�FROOHJH��&RPPXQLW\�&ROOHJH�-RXUQDO�RI�5HVHDUFK�DQG�3UDFWLFHV���������

���������KWWSV���GRL�RUJ�������������������������������

8GRG��6���	�:DJQHU��-����������/HDGHUVKLS�DQG�LQIOXHQFLQJ�FKDQJH�LQ�QXUVLQJ��&RPPRQ�FKDQJH�

WKHRULHV�DQG�DSSOLFDWLRQ�WR�GLIIHUHQW�QXUVLQJ�VLWXDWLRQV��

KWWSV���OHDGHUVKLSDQGLQIOXHQFLQJFKDQJHLQQXUVLQJ�SUHVVERRNV�FRP�FKDSWHU�FKDSWHU���

FRPPRQ�FKDQJH�WKHRULHV�DQG�DSSOLFDWLRQ�WR�GLIIHUHQW�QXUVLQJ�VLWXDWLRQV��

8OODK��+���5HKPDQ��$���	�%LEL��6����������*DJQH
V���HYHQWV�RI�LQVWUXFWLRQ��$�WLPH�WHVWHG�ZD\�WR�

LPSURYH�WHDFKLQJ��3DNLVWDQ�$UPHG�)RUFHV�0HGLFDO�-RXUQDO������������������

KWWSV���SDIPM�RUJ�LQGH[�SKS�3$)0-�DUWLFOH�YLHZ������

9LQHV��0��0���'XSOHU��$��(���9DQ�6RQ��&��5���	�*XLGR��*��:����������,PSURYLQJ�FOLHQW�DQG�QXUVH�

VDWLVIDFWLRQ�WKURXJK�WKH�XWLOL]DWLRQ�RI�EHGVLGH�UHSRUW��-RXUQDO�RI�1XUVHV�LQ�3URIHVVLRQDO�

'HYHORSPHQW������������������KWWSV���GRL����������QQG������������������
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�

:DONHU��'��6���/LQGQHU��-��5���0XUSKUH\��7��3���	�'RROH\��.����������/HDUQLQJ�PDQDJHPHQW�

V\VWHP�XVDJH��3HUVSHFWLYH�IURP�XQLYHUVLW\�LQVWUXFWRUV��7KH�4XDUWHUO\�5HYLHZ�RI�'LVWDQFH�

(GXFDWLRQ����������������,QIRUPDWLRQ�$JH�3XEOLVKLQJ��,QF��

:DQJ��5���/RZH��5���1HZWRQ��6���	�.RFDWXUN��7����������7DVN�FRPSOH[LW\�DQG�OHDUQLQJ�VW\OHV�LQ�

VLWXDWHG�YLUWXDO�OHDUQLQJ�HQYLURQPHQWV�IRU�FRQVWUXFWLRQ�KLJKHU�HGXFDWLRQ��$XWRPDWLRQ�LQ�

&RQVWUXFWLRQ�������������KWWSV���GRL�RUJ���������M�DXWFRQ�������������

:DVKLQJWRQ��/��'���3HQQ\��*��5���	�-RQHV��'����������3HUFHSWLRQV�RI�FRPPXQLW\�FROOHJH�VWXGHQWV�

DQG�LQVWUXFWRUV�RQ�WUDGLWLRQDO�DQG�WHFKQRORJ\�EDVHG�OHDUQLQJ�LQ�D�K\EULG�OHDUQLQJ�

HQYLURQPHQW��-RXUQDO�RI�,QVWUXFWLRQDO�3HGDJRJLHV���������������

KWWSV���HULF�HG�JRY�"T SURIHVVRU�SHUFHSWLRQV�DQG�OHDUQLQJ�H[SHULHQFHV�RI�K\EULG�OHDU

QLQJ�LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV	SU RQ	LG (-��������

:LOVRQ��6��'����������,PSOHPHQWLQJ�FR�FUHDWLRQ�DQG�PXOWLSOH�LQWHOOLJHQFH�SUDFWLFHV�WR�WUDQVIRUP�

WKH�FODVVURRP�H[SHULHQFH��&RQWHPSRUDU\�,VVXHV�LQ�(GXFDWLRQ�5HVHDUFK������������������

KWWSV���HULF�HG�JRY�"T LPSOHPHQWLQJ�FR�

FUHDWLRQ�DQG�PXOWLSOH�LQWHOOLJHQFH�SUDFWLFHV�WR�WUDQVIRUP�WKH�FODVVURRP�H[SHULHQFH

	SU RQ	LG (-��������

<DUEURXJK��-��5����������$GDSWLQJ�DGXOW�OHDUQLQJ�WKHRU\�WR�VXSSRUW�LQQRYDWLYH��DGYDQFHG��RQOLQH�

OHDUQLQJ���$GDSWLQJ�DGXOW�OHDUQLQJ�WKHRU\�WR�VXSSRUW�LQQRYDWLYH��DGYDQFHG��RQOLQH�OHDUQLQJ�

���:90'�PRGHO��5HVHDUFK�LQ�+LJKHU�(GXFDWLRQ�-RXUQDO���������������

KWWSV���HULF�HG�JRY�"LG (-��������

<LOGL]��1��*����������7HDFKHU�DQG�VWXGHQW�EHKDYLRUV�LQ�LQFOXVLYH�FODVVURRPV��(GXFDWLRQDO�

6FLHQFHV��7KHRU\�DQG�3UDFWLFH������������������KWWSV���GRL����������HVWS�������������



����
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�

<LQ��5��.����������&DVH�VWXG\�UHVHDUFK�DQG�DSSOLFDWLRQV��'HVLJQ�DQG�PHWKRGV���WK�HG����6$*(�

3XEOLVKLQJ��,QF��

<RXQJ��/����������H/HDUQLQJ��WKH�GLJLWDO�GLYLGH��DQG�VWXGHQW�VXFFHVV�DW�FRPPXQLW\�FROOHJHV��

KWWSV���HU�HGXFDXVH�HGX�DUWLFOHV��������H/HDUQLQJ�WKH�GLJLWDO�GLYLGH�DQG�VWXGHQW�VXFFHVV�

DW�FRPPXQLW\�FROOHJHV�

=DPRUD��(��*����������7KH�GHJUHH�RI�LQFLGHQFH�DQG�OHYHO�RI�LPSDFW�RI�WKH�PDQDJHPHQW�RI�

WHDFKLQJ�UHVRXUFHV�E\�WHDFKHUV�DQG�VWXGHQWV�ZLWKLQ�WKH�YLUWXDO�FODVVURRP��$Q�HPSLULFDO�

DSSURDFK���&�7,&���������������KWWSV���GRL�����������FWLF���������������

=HKHWPHLHU��6���$QGUHLW]��,���(UODFKHU��:���	�5DXFK��)����������5HVHDUFKLQJ�WKH�LPSDFW�RI�WHDFKHU�

SURIHVVLRQDO�GHYHORSPHQW�SURJUDPPHV�EDVHG�RQ�DFWLRQ�UHVHDUFK��FRQVWUXFWLYLVP��DQG�

V\VWHPV�WKHRU\��(GXFDWLRQDO�$FWLRQ�5HVHDUFK������������������

KWWSV���GRL�RUJ������������������������������

=KDQJ��=���	�%D\OH\��-��*����������3HHU�OHDUQLQJ�IRU�XQLYHUVLW\�VWXGHQWV¶�OHDUQLQJ�HQULFKPHQW��

3HUVSHFWLYHV�RI�XQGHUJUDGXDWH�VWXGHQWV��-RXUQDO�RI�3HHU�/HDUQLQJ����������

HULF�HG�JRY�" �LQFRUSRUDWH�FRQQHFWLYLVP�LQ�KLJKHU�OHUQLQJ	SU RQ	IW� GW\6LQFHB���

�	LG (-��������

=KHQJ��<���:DQJ��-���'ROO��:���'HQJ��;���	�:LOOLDPV��0����������7KH�LPSDFW�RI�RUJDQL]DWLRQDO�

VXSSRUW��WHFKQLFDO�VXSSRUW��DQG�VHOI�HIILFDF\�RQ�IDFXOW\�SHUFHLYHG�EHQHILWV�RI�XVLQJ�

OHDUQLQJ�PDQDJHPHQW�V\VWHPV��%HKDYLRXU�	�,QIRUPDWLRQ�7HFKQRORJ\������������������

KWWSV���GRL�RUJ����������������;��������������

=XFNHU��'��0����������+RZ�WR�GR�FDVH�VWXG\�UHVHDUFK��6FKRRO�RI�1XUVLQJ�)DFXOW\�3XEOLFDWLRQ�

6HUYLFHV��3DSHU����KWWS���VFKRODUZRUNV�XPDVV�HGX�QXUVLQJBIDFXOW\BSXEV���
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=\GQH\��-��0���:DUQHU��=���	�$QJHORQH��/����������/HDUQLQJ�WKURXJK�H[SHULHQFH��8VLQJ�GHVLJQ�

EDVHG�UHVHDUFK�WR�UHGHVLJQ�SURWRFROV�IRU�EOHQGHG�OHDUQLQJ�HQYLURQPHQWV��&RPSXWHUV�	�

(GXFDWLRQ�������������KWWSV���GRL����������M�FRPSHGX������������� �
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$SSHQGL[�$�

,QIRUPHG�&RQVHQW�)RUP�

,QWURGXFWLRQ�

0\�QDPH�LV�&KDUORWWH�$SSOHZKLWH��,�DP�D�GRFWRUDO�VWXGHQW�DW�1RUWKFHQWUDO�8QLYHUVLW\�DQG�
DP�FRQGXFWLQJ�D�UHVHDUFK�VWXG\�RQ�FRPPXQLW\�FROOHJH�IDFXOW\�PHPEHUV¶��&&)0��SHUFHSWLRQV�RI�
WKH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DW�,Y\�7HFKQLFDO�&RPPXQLW\�&ROOHJHV��7KLV�
VWXG\�ZLOO�DGGUHVV�WKH�SHUFHLYHG�FKDOOHQJHV�DVVRFLDWHG�ZLWK�WUDQVLWLRQLQJ�IURP�WUDGLWLRQDO�
LQVWUXFWLRQ�WR�H/HDUQLQJ��DQG�WKH�LQWHJUDWLRQ�RI�OHDUQLQJ�PDQDJHPHQW�V\VWHP�&DQYDV��,�DP�
VHHNLQJ�\RXU�FRQVHQW�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\��<RXU�SDUWLFLSDWLRQ�LV�FRPSOHWHO\�YROXQWDU\��DQG�
,�DP�KHUH�WR�DGGUHVV�\RXU�TXHVWLRQV�RU�FRQFHUQV�DW�DQ\�SRLQW�GXULQJ�WKH�VWXG\��
$FWLYLWLHV�

,Q�WKLV�VWXG\��SDUWLFLSDQWV�ZLOO��
��� 7DNH�DQ�DQRQ\PRXV�RQOLQH�GHPRJUDSKLFV�TXHVWLRQQDLUH�YLD�D�OLQN�WR�6XUYH\SODQHW�FRP�
��� 3DUWLFLSDWH�LQ�D�WHOHSKRQH�LQWHUYLHZ��ZKLFK�WDNHV�DSSUR[LPDWHO\����PLQXWHV��

(OLJLELOLW\�
<RX�DUH�HOLJLEOH�WR�SDUWLFLSDWH�LQ�WKLV�UHVHDUFK�LI�\RX��

��� $Q�DFWLYH�HPSOR\HH�IDFXOW\�PHPEHU�UHVSRQVLEOH�IRU�H/HDUQLQJ�GHVLJQ��LPSOHPHQWDWLRQ��
RU�LQVWUXFWLRQ��

��� (PSOR\HG�IXOO�WLPH�DW�RQH�RI�WKH�,Y\�7HFKQLFDO�&RPPXQLW\�&ROOHJH�FDPSXVHV��

,�KRSH�WR�LQFOXGH�������SDUWLFLSDQWV�LQ�WKLV�UHVHDUFK��
5LVNV�

6RPH�SRVVLEOH�ULVNV�LQFOXGH�5HVHDUFK�ELDV��LQDELOLW\�WR�FDSWXUH�DOO�WKH�LQWHQGHG�
SDUWLFLSDQWV��

7R�GHFUHDVH�WKH�LPSDFW�RI�WKHVH�ULVNV��\RX�FDQ��SHUIRUP�D�WKRURXJK�UHVHDUFKHU�SODJLDULVP�
FKHFN��VNLS�DQ\�TXHVWLRQ��VWRS�SDUWLFLSDWLRQ�DW�DQ\�WLPH�±�DQG�LQIRUPDWLRQ�DERXW�WKH�VXUYH\��WKH�
SXUSRVH�RI�WKH�VWXG\�ZLOO�EH�SURYLGHG�WR�SDUWLFLSDQWV�SULRU�WR�SDUWLFLSDWLRQ�RI�WKH�VXUYH\�SURFHVV��
$OWKRXJK�VXUYH\V�FRQVWLWXWH�DFFHVVLEOH�DQG�YLDEOH�UHVHDUFK�WRROV��WKH\�PD\�QRW�UHSUHVHQW�RU�
FDSWXUH�DOO�WKH�LQWHQGHG�SRSXODWLRQ��VR�JHQHUDOL]HG�DQRQ\PRXV�TXHVWLRQV�ZLOO�EH�HPSOR\HG��
%HQHILWV�

,I�\RX�SDUWLFLSDWH��WKHUH�DUH�QR�GLUHFW�EHQHILWV�WR�\RX��7KLV�UHVHDUFK�PD\�LQFUHDVH�WKH�ERG\�
RI�NQRZOHGJH�LQ�WKH�VXEMHFW�DUHD�RI�WKLV�VWXG\��
3ULYDF\�DQG�&RQILGHQWLDOLW\�

,Q�WKLV�VWXG\��,�ZLOO�QRW�DVN�IRU�\RXU�QDPH��RU�DQ\�RWKHU�LGHQWLI\LQJ�SULYDWH�LQIRUPDWLRQ���
&RQWDFW�,QIRUPDWLRQ�

,I�\RX�KDYH�TXHVWLRQV��\RX�FDQ�FRQWDFW�PH�DW��&�DSSOHZKLWH����#R����QFX�HGX�
0\�GLVVHUWDWLRQ�FKDLU¶V�QDPH�LV�'U��/HVOLH�&XUGD��7KH\�ZRUN�DW�1RUWKFHQWUDO�8QLYHUVLW\�

DQG�DUH�VXSHUYLVLQJ�PH�RQ�WKH�UHVHDUFK��<RX�FDQ�FRQWDFW�WKHP�DW���/FXUGD#QFX�HGX������������
������

,I�\RX�FRQWDFW�XV��\RXU�LQIRUPDWLRQ�ZLOO�QRW�EH�OLQNHG�WR�\RXU�UHVSRQVHV�LI�\RXU�VWXG\�LV�
RWKHUZLVH�DQRQ\PRXV��
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�

,I�\RX�KDYH�TXHVWLRQV�DERXW�\RXU�ULJKWV�LQ�WKH�UHVHDUFK�RU�LI�D�SUREOHP�RU�LQMXU\�KDV�
RFFXUUHG�GXULQJ�\RXU�SDUWLFLSDWLRQ��SOHDVH�FRQWDFW�WKH�1&8�,QVWLWXWLRQDO�5HYLHZ�%RDUG�DW�
LUE#QFX�HGX�RU����������������H[W��������
9ROXQWDU\�3DUWLFLSDWLRQ�

,I�\RX�GHFLGH�QRW�WR�SDUWLFLSDWH��RU�LI�\RX�VWRS�SDUWLFLSDWLRQ�DIWHU�\RX�VWDUW��WKHUH�ZLOO�EH�
QR�SHQDOW\�WR�\RX��\RX�ZLOO�QRW�ORVH�DQ\�EHQHILW�WR�ZKLFK�\RX�DUH�RWKHUZLVH�HQWLWOHG��
� �
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$SSHQGL[�%�

1RUWKFHQWUDO�8QLYHUVLW\�

�
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� �
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$SSHQGL[�&�

5HFUXLWPHQW�/HWWHU�

�
0\�QDPH�LV�&KDUORWWH�$SSOHZKLWH��,�DP�D�GRFWRUDO�VWXGHQW�DW�1RUWKFHQWUDO�8QLYHUVLW\�DQG�

DP�FRQGXFWLQJ�D�UHVHDUFK�VWXG\�WR�XQGHUVWDQG�WKH�SKHQRPHQRQ�DQG�SURFHVVHV�DVVRFLDWHG�ZLWK�DQ�
LPPHGLDWH�WUDQVLWLRQ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�GXULQJ�&29,'�����7KH�QDPH�RI�WKLV�
UHVHDUFK�VWXG\�LV�³$�4XDOLWDWLYH�&DVH�6WXG\�RI�WKH�(YROXWLRQ�RI�&RPPXQLW\�&ROOHJH�)DFXOW\�
'XULQJ�7UDQVLWLRQ�IURP�'LUHFW�WR�H/HDUQLQJ�,QVWUXFWLRQ�3ULRU�WR�DQG�'XULQJ�D�3DQGHPLF���

�

,�DP�UHFUXLWLQJ�LQGLYLGXDOV�WKDW�PHHW�WKHVH�FULWHULD��

•� )XOO�WLPH�IDFXOW\�PHPEHU�FXUUHQWO\�WHDFKLQJ�FRXUVHV�DW�DQ\�RI�WKH�1RUWKHUQ�,QGLDQD�
&RPPXQLW\�&ROOHJH�&DPSXVHV�

•� 7KH�DFWLYLWLHV�IRU�WKLV�UHVHDUFK�SURMHFW�ZLOO�LQFOXGH��

•� &RPSOHWH�DQ�RQOLQH�VXUYH\�IRU���PLQXWHV�DERXW�GLUHFW�LQVWUXFWLRQ��K\EULG�LQVWUXFWLRQ��RU�
H/HDUQLQJ�LQVWUXFWLRQ�LQ�DGGLWLRQ�WR���GHPRJUDSKLFV�TXHVWLRQV�DERXW�JHQGHU��HWKQLFLW\��
DJH�JURXS��HGXFDWLRQ�OHYHO��DQG�FRXUVH�V��RI�LQVWUXFWLRQ��YLD�WKH�IROORZLQJ�
6XUYH\3ODQHW�FRP�OLQN�KWWSV���V�VXUYH\SODQHW�FRP�GE/*J$()���7KHVH�TXHVWLRQV�DUH�
RSWLRQDO��DQG�\RX�PD\�VNLS�DQ\�TXHVWLRQ�DW�DQ\�WLPH���

•� &RPSOHWH�D�YLUWXDO�LQWHUYLHZ��YLD�=RRP��*RRJOH�KDQJRXW��RU�WHOHSKRQH���ZKLFK�WDNHV�
DSSUR[LPDWHO\����PLQXWHV��3OHDVH�QRWH�WKDW�DFWLYLWLHV�DUH�RSWLRQDO��DQG�SDUWLFLSDQWV�FDQ�
FKRRVH�ZKLFK�DFWLYLWLHV�WKH\�GR�RU�GR�QRW�ZDQW�WR�SDUWLFLSDWH�LQ��

<RXU�SDUWLFLSDWLRQ�LQ�WKLV�VWXG\�LV�YROXQWDU\��

�

,I�\RX�DUH�LQWHUHVWHG�LQ�SDUWLFLSDWLQJ�LQ�WKLV�VWXG\��SOHDVH�FRQWDFW�PH�DW�

&�DSSOHZKLWH����#R����QFX�HGX��&PDSSOHZKLWH����#JPDLO�FRP�RU���������������

�

7KDQN�\RX��

� �
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$SSHQGL[�'�

)RUFH�)LHOG�$QDO\VLV�

�

+HOOR��<RX�DUH�LQYLWHG�WR�SDUWLFLSDWH�LQ�D�TXHVWLRQQDLUH��DV�SDUW�RI�P\�VWXG\��WLWOHG�H/HDUQLQJ�

,QVWUXFWLRQDO�7UDQVLWLRQ�3URFHVV��7KLV�TXHVWLRQQDLUH�ZLOO�WDNH�DSSUR[LPDWHO\���PLQXWHV�WR�FRPSOHWH��<RXU�

SDUWLFLSDWLRQ�LV�FRPSOHWHO\�YROXQWDU\��,I�\RX�IHHO�XQFRPIRUWDEOH�DQVZHULQJ�DQ\�TXHVWLRQV��\RX�FDQ�VNLS�

WKH�TXHVWLRQ�RU�TXHVWLRQV��<RX�PD\�DOVR�ZLWKGUDZ�IURP�WKH�TXHVWLRQQDLUH�DQG�RU�VWXG\�DW�DQ\�SRLQW��<RXU�

RSLQLRQV�DUH�FUXFLDO�WR�WKLV�VWXG\��DQG�,�JUHDWO\�DSSUHFLDWH�\RXU�ZLOOLQJQHVV�WR�FRQWULEXWH�WR�OHDUQLQJ�PRUH�

DERXW�WKH�WUDQVLWLRQ�WR�H/HDUQLQJ��$V�D�UHPLQGHU��\RXU�TXHVWLRQQDLUH�UHVSRQVHV�ZLOO�EH�VWULFWO\�

FRQILGHQWLDO��DV�RXWOLQHG�LQ�WKH�,QIRUPHG�&RQVHQW�GRFXPHQW��DQG�GDWD�IURP�WKLV�UHVHDUFK�ZLOO�EH�UHSRUWHG�

RQO\�LQ�WKH�DJJUHJDWH��<RXU�SHUVRQDO�LGHQWLILDEOH�LQIRUPDWLRQ�ZLOO�UHPDLQ�FRQILGHQWLDO��DQG�\RX�ZLOO�EH�

DVVLJQHG�D�SVHXGRQ\P�WR�SUHVHUYH�\RXU�LGHQWLW\��,I�\RX�KDYH�TXHVWLRQV�DERXW�WKH�TXHVWLRQQDLUH�RU�WKH�

LQVWUXFWLRQV�IRU�FRPSOHWLQJ�WKH�TXHVWLRQQDLUH��\RX�PD\�FRQWDFW�PH��&KDUORWWH�$SSOHZKLWH��DW���������

�����RU�E\�HPDLO�DW�&�DSSOHZKLWH����#R����QFX�HGX��,�ZDQW�WR�WKDQN�\RX�YHU\�PXFK�IRU�\RXU�WLPH�DQG�

VXSSRUW��3OHDVH�FOLFN�WKH�&RQWLQXH�EXWWRQ�EHORZ�WR�EHJLQ�WKH�TXHVWLRQQDLUH��3OHDVH�UHIHUHQFH�WKH�,QIRUPHG�

&RQVHQW�GRFXPHQW�WR�UHYLHZ�\RXU�ULJKWV�DQG�KRZ�GDWD�ZLOO�EH�VWRUHG�DQG�SUHVHQWHG���

7KH�TXHVWLRQV�DUH�DUUDQJHG�EDVHG�RQ�WKH�W\SH�RI�LQVWUXFWLRQ�WKDW�\RX�GHOLYHU��WUDGLWLRQDO��K\EULG��

H/HDUQLQJ��DQG�ILYH�GHPRJUDSKLF�TXHVWLRQV��'LUHFW�LQVWUXFWLRQ�TXHVWLRQV�DUH�LQWHQGHG�IRU�SURIHVVRUV�WKDW�

RQO\�SURYLGHG�GLUHFW�LQVWUXFWLRQ��SULRU�WR�QDWLRQDO�PDQGDWH���)RU�GLUHFW�LQVWUXFWLRQ�SURIHVVRUV��SOHDVH�

DQVZHU�TXHVWLRQV������+\EULG�LQVWUXFWLRQ�TXHVWLRQV�DUH�LQWHQGHG�IRU�SURIHVVRUV�WKDW�SURYLGHG�GLUHFW�LQ�

SHUVRQ�LQVWUXFWLRQ�DQG�RQOLQH�OHDUQLQJ��)RU�K\EULG�LQVWUXFWLRQ�SURIHVVRUV��SOHDVH�DQVZHU�TXHVWLRQV�������

2QOLQH�LQVWUXFWLRQ�TXHVWLRQV�DUH�LQWHQGHG�IRU�SURIHVVRUV�WKDW�RQO\�SURYLGHG�RQOLQH�LQVWUXFWLRQ�WR�VWXGHQWV��

)RU�RQOLQH�LQVWUXFWLRQ�SURIHVVRUV��SOHDVH�DQVZHU�TXHVWLRQV��������$OO�SDUWLFLSDQWV�DUH�LQYLWHG�WR�DQVZHU�

TXHVWLRQV��������ZKLFK�DUH�GHPRJUDSKLF�TXHVWLRQV�� �
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$SSHQGL[�(�

)RUFH�)LHOG�$QDO\VLV�4XHVWLRQQDLUH�

'LUHFW�,QVWUXFWLRQ���4XHVWLRQV������

4�� 3OHDVH�GHVFULEH�KRZ�\RX�IHHO�DERXW�IDFH�WR�IDFH�GLUHFW�LQVWUXFWLRQ��,QFOXGH�\RXU�LQLWLDO�
FRQFHUQV��IHHOLQJV��DQG�WKRXJKWV��
4�� 3OHDVH�GHVFULEH�KRZ�\RX�IHOW�ZKHQ�\RX�ZHUH�ILUVW�LQIRUPHG�WKDW�\RX�ZRXOG�EH�
WUDQVLWLRQLQJ�IURP�GLUHFW�WR�H/HDUQLQJ�LQVWUXFWLRQ�DQG�ZKDW�WKH�SURFHVV�ZDV�IRU�WUDQVLWLRQLQJ��%H�
VXUH�WR�LQFOXGH�DQ\�LQLWLDO�WKRXJKWV�DQG�IHHOLQJV�DV�ZHOO�DV�UHIOHFW�RQ�ZKDW�WDVNV��DFWLYLWLHV��RU�
WUDLQLQJ�\RX�ZHUH�UHTXLUHG�WR�FRPSOHWH���
4�� 3OHDVH�GHVFULEH�\RXU�UHDFWLRQ�WR�WKH�WUDQVLWLRQ�SURFHVV�UHIOHFWLQJ�RQ�ZKDW�\RX�UHFHLYHG�
IURP�WKH�&&�WR�WUDQVLWLRQ��\RXU�SHUVRQDO�H[SHULHQFH�WUDQVLWLRQLQJ��DQG�ZKDW�VXFFHVVHV�DQG�
FKDOOHQJHV�\RX�HQFRXQWHUHG�GXULQJ�WKH�WUDQVLWLRQ��
4�� 1RZ�WKDW�\RX�DUH�VRPHZKDW�IDPLOLDU�ZLWK�H/HDUQLQJ��SOHDVH�GHVFULEH�\RXU�IHHOLQJV�DERXW�
H/HDUQLQJ��
4�� +RZ�ORQJ�KDYH�\RX�ZRUNHG�DW�\RXU�OHDUQLQJ�LQVWLWXWLRQ�DV�D�GLUHFW�LQVWUXFWRU"�:KDW�
FRXUVH�RU�FRXUVHV�GR�\RX�WHDFK�RU�KDYH�WDXJKW�DW�\RXU�OHDUQLQJ�LQVWLWXWLRQ�DQG�KRZ�GR�\RX�
SHUFHLYH�WKH�TXDOLW\�RI�\RXU�LQVWUXFWLRQ�LQ�WKHVH�FRXUVHV�IROORZLQJ�WKH�WUDQVLWLRQ"�)RU�H[DPSOH��
EHLQJ�XQDEOH�WR�FRPSOHWH�ODEV��DQG�RWKHU�KDQGV�RQ�DFWLYLWLHV��
4�� 3OHDVH�SURYLGH�DQ\�RWKHU�LQIRUPDWLRQ�RU�WKRXJKWV�WKDW�\RX�ZRXOG�OLNH�WKH�UHVHDUFKHU�WR�
NQRZ�UHJDUGLQJ�\RXU�UDSLG�IRUFHG�WUDQVLWLRQ�LQVWUXFWLRQ�IURP�GLUHFW�LQVWUXFWLRQ�WR�H/HDUQLQJ�
LQVWUXFWLRQ��

�

+\EULG��%OHQGHG��,QVWUXFWLRQ���4XHVWLRQV�������

4�� 3OHDVH�GHVFULEH�KRZ�\RX�IHOW�DERXW�K\EULG��EOHQGHG��LQVWUXFWLRQ�ZKHQ�\RX�ZHUH�IRUFHG�WR�
WUDQVLWLRQ�IURP�K\EULG�LQVWUXFWLRQ��EOHQGHG��WR�H[FOXVLYH�H/HDUQLQJ�LQVWUXFWLRQ��,QFOXGH�\RXU�
WKRXJKWV�DERXW�WUDQVLWLRQLQJ�WR�IXOO�H/HDUQLQJ��
4�� 3OHDVH�GHVFULEH�VSHFLILF�FKDQJHV�DQG�FKDOOHQJHV�DVVRFLDWHG�ZLWK�UHPRYLQJ�GLUHFW�
LQVWUXFWLRQ�IURP�WKH�K\EULG�LQVWUXFWLRQDO�GHOLYHU\�PHWKRG�WR�GHOLYHU�H[FOXVLYH�H/HDUQLQJ�
LQVWUXFWLRQ��
4�� 3OHDVH�GHVFULEH�\RXU�LQVWUXFWLRQDO�H[SHULHQFHV�GHOLYHULQJ�H/HDUQLQJ�LQVWUXFWLRQ������RI�
WKH�WLPH��,QFOXGH�VXFFHVVHV�DQG�FKDOOHQJHV�\RX�KDYH�HQFRXQWHUHG�ZLWK�WKLV�IXOO�WLPH�GHOLYHU\�
PHWKRG��
4��� 3OHDVH�GHVFULEH�\RXU�UHDFWLRQ�WR�WKH�WUDQVLWLRQ�SURFHVV�UHIOHFWLQJ�RQ�ZKDW�\RX�UHFHLYHG�
IURP�WKH�&&�WR�WUDQVLWLRQ��\RXU�SHUVRQDO�H[SHULHQFH�WUDQVLWLRQLQJ��DQG�ZKDW�VXFFHVVHV�DQG�
FKDOOHQJHV�\RX�HQFRXQWHUHG�GXULQJ�WKH�WUDQVLWLRQ��
4��� 3OHDVH�GHVFULEH�\RXU�UHDFWLRQ�WR�WKH�WUDQVLWLRQ�SURFHVV�UHIOHFWLQJ�RQ�ZKDW�\RX�UHFHLYHG�
IURP�WKH�&&�WR�WUDQVLWLRQ��\RXU�SHUVRQDO�H[SHULHQFH�WUDQVLWLRQLQJ��DQG�ZKDW�VXFFHVVHV�DQG�
FKDOOHQJHV�\RX�HQFRXQWHUHG�GXULQJ�WKH�WUDQVLWLRQ��
4��� 3OHDVH�SURYLGH�DQ\�RWKHU�LQIRUPDWLRQ�RU�WKRXJKWV�WKDW�\RX�ZRXOG�OLNH�WKH�UHVHDUFKHU�WR�
NQRZ�UHJDUGLQJ�\RXU�UDSLG�IRUFHG�WUDQVLWLRQ�LQVWUXFWLRQ�IURP�K\EULG��EOHQGHG��LQVWUXFWLRQ�WR�
H/HDUQLQJ�LQVWUXFWLRQ��
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H/HDUQLQJ���4XHVWLRQV��������
4��� 3OHDVH�GHVFULEH�\RXU�LQVWUXFWLRQDO�H[SHULHQFHV�GHOLYHULQJ�H/HDUQLQJ�LQVWUXFWLRQ������RI�
WKH�WLPH��,QFOXGH�VXFFHVVHV�DQG�FKDOOHQJHV�\RX�KDYH�HQFRXQWHUHG�ZLWK�WKLV�IXOO�WLPH�GHOLYHU\�
PHWKRG��

�
4��� 3OHDVH�GHVFULEH�QHZ�SURFHVVHV�UHTXLUHG�RU�DVNHG�RI�\RX�WR�FRPSOHWH�GXULQJ�WKH�WUDQVLWLRQ�
WR�H/HDUQLQJ�LQVWUXFWLRQ��&RQVLGHU�WDVNV��DFWLYLWLHV��DQG�WUDLQLQJ�WKDW�PD\�KDYH�EHHQ�QHZ��XSGDWHV�
RU�FKDQJHV�WR�/06��UHVRXUFHV�DQG�VXSSRUWV��DQG�DGGLWLRQDO�UROHV�RU�UHVSRQVLELOLWLHV��VXFK�DV�
VXSSRUWLQJ�FROOHDJXHV�ZLWK�WKH�WUDQVLWLRQ�RU�VKDULQJ�PDWHULDOV��
4��� %HFDXVH�H/HDUQLQJ�KDV�EHHQ�\RXU�SULPDU\�PHWKRG�RI�LQVWUXFWLRQ�GHOLYHU\��SOHDVH�GHVFULEH�
\RXU�SUH�SDQGHPLF�GHOLYHU\�H[SHULHQFHV��,QFOXGH�VXFFHVVHV�DQG�FKDOOHQJHV�\RX�KDYH�HQFRXQWHUHG�
WKURXJKRXW�WKLV�SURFHVV��
4��� +RZ�ORQJ�KDYH�\RX�ZRUNHG�DW�\RXU�OHDUQLQJ�LQVWLWXWLRQ�DV�DQ�H/HDUQLQJ�LQVWUXFWRU"�:KDW�
H&RXUVH�RU�H&RXUVHV�GR�\RX�WHDFK�RU�KDYH�WDXJKW�DW�\RXU�OHDUQLQJ�LQVWLWXWLRQ"�
4��� 3OHDVH�SURYLGH�DQ\�RWKHU�WKRXJKWV�RU�LQIRUPDWLRQ�\RX�ZRXOG�OLNH�IRU�WKH�UHVHDUFKHU�WR�
NQRZ�UHJDUGLQJ�WKH�RUJDQL]DWLRQ�ZLGH�H/HDUQLQJ�LQVWUXFWLRQ�WUDQVLWLRQ�SURFHVV��

7KDQNV�IRU�WDNLQJ�WKLV�TXHVWLRQQDLUH��

�

� �
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$SSHQGL[�)�

,QWHUYLHZ�7DEOH�

&&)�,QWHUYLHZ�7DEOH�

,QWHUYLHZ�4XHVWLRQV� /HYHO�

54���+RZ�GR�&&)�
UHSUHVHQW�WKHLU�
H[SHULHQFHV�DQG�

SHUFHSWLRQV�RI�H/HDUQLQJ�
PHWKRGV�DQG�WRROV�SULRU�
WR�DQG�DIWHU�WKHLU�IRUFHG�
XQIUHH]LQJ�DQG�UDSLG�

WUDQVLWLRQ�WR�H/HDUQLQJ�DW�
$%&�&RPPXQLW\�

&ROOHJH"�

54���+RZ�GR�
IDFXOW\�SHUFHLYH�
GULYLQJ�DQG�

UHVWUDLQLQJ�IRUFHV�
H[SHULHQFHG�

ZKLOH�
WUDQVLWLRQLQJ�WR��
H/HDUQLQJ�GXULQJ�
WKH�&29,'����
SDQGHPLF"�

54���+RZ�GR�
IDFXOW\�

H[SHULHQFHV�
GLIIHU�DPRQJ�
WKRVH�ZLWK�
YDU\LQJ�

H[SHULHQFH�
OHYHOV�SULRU�WR�
WKH�IRUFHG�
XQIUHH]LQJ"��

5DSSRUW�EXLOGLQJ�TXHVWLRQV�
�D�±��D�

���:KDW�LQVSLUHG�\RX�WR�
EHFRPH�DQ�HGXFDWRU"��

�
��

� � �

D���:KDW�PRWLYDWHV�\RX�WR�
VWD\�LQ�HGXFDWLRQ"��

�� � � �

E���:KDW�ZDV�WKH�SURFHVV�WKDW�
UHVXOWHG�LQ�\RXU�WHDFKLQJ�

SRVLWLRQ�DW�1RUWKHUQ�,QGLDQD�
&RPPXQLW\�&ROOHJH"�'LG�
VRPHRQH�UHFUXLW�\RX��RU�GLG�
\RX�DSSO\��DQG�ZDV�WKLV�\RXU�

SUHIHUUHG�FKRLFH"�

�� � � �

F���:KHQ�\RX�WKLQN�DERXW�
\RXU�SHUVRQDO�JRDOV�PHW�DQG�
VXFFHVV�DFKLHYHG�LQ�WKLV�
SRVLWLRQ��KRZ�ZRXOG�\RX�

GHVFULEH�WKRVH"�

�� � � �

G���3OHDVH�GHVFULEH�VRPH�RI�
\RXU�PRVW�UHFHQW�FKDOOHQJHV�
\RX�KDYH�H[SHULHQFHG�DV�D�

&&�HGXFDWRU��

�� � � �

���:KDW�WHDFKLQJ�PRGDOLWLHV�
KDYH�\RX�XVHG�WR�GHOLYHU�
LQVWUXFWLRQ�DW�WKLV�&&"�

�� � � �

D���'R�\RX�SUHIHU�GLUHFW�
LQVWUXFWLRQ�RU�GLVWDQFH�EDVHG�
LQVWUXFWLRQ"��:KDW�PDNHV�\RX�
SUHIHU�RQH�RYHU�WKH�RWKHU"�

�� � � �

E���:KDW�VXFFHVVHV�DQG�
FKDOOHQJHV�KDYH�\RX�

H[SHULHQFHG�LQ�WHDFKLQJ�XVLQJ�
GLUHFW�LQVWUXFWLRQ"�

�� � � �

F���:KDW�VXFFHVVHV�DQG�
FKDOOHQJHV�KDYH�\RX�

�� ;� ;� ;�
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H[SHULHQFHG�LQ�WHDFKLQJ�YLD�
H/HDUQLQJ"�

���:KDW�LQIRUPDWLRQ�ZDV�
SURYLGHG�WR�\RX�WR�DVVLVW�LQ�
WUDQVLWLRQLQJ�IURP�GLUHFW�WR��

H/HDUQLQJ"�

�� ;� � �

D���:KR�SURYLGHG�\RX�ZLWK�
LQIRUPDWLRQ�RU�VXSSRUW�IRU�
PDNLQJ�WKH�WUDQVLWLRQ�DQG�
ZKDW�ZDV�WKHLU�UROH"�:KDW�
DERXW�IRU�/06�LQWHJUDWLRQ"�

�� ;� ;� ;�

E���3OHDVH�WHOO�PH�DERXW�DQ\�
VXSSRUW�RU�WUDLQLQJ�\RX�
UHFHLYHG�WR�DVVLVW�LQ�WKH�
WUDQVLWLRQ�SURFHVV�WR�

H/HDUQLQJ��

�� ;� � �

F���3OHDVH�WHOO�PH�DERXW�DQ\�
VXSSRUW�RU�WUDLQLQJ�\RX�
UHFHLYHG�WR�DVVLVW�LQ�

WUDQVLWLRQLQJ�WR�DQ�/06�
SODWIRUP��

�� � ;� ;�

���3OHDVH�WHOO�PH�DERXW�\RXU�
H[SHULHQFHV�ZLWK�WKH�

WUDQVLWLRQ�SURFHVV�IURP�GLUHFW�
LQVWUXFWLRQ�WR�H/HDUQLQJ��

�� ;� � ;�

D���:KDW�HPRWLRQV�GLG�\RX�
KDYH�ZKHQ�EHLQJ�LQIRUPHG�RI�
WKH�WUDQVLWLRQ�WR�H/HDUQLQJ"�

�� ;� � �

E���+RZ�ZRXOG�\RX�GHVFULEH�
\RXU�VXFFHVV�WUDQVLWLRQLQJ�

EDVHG�RQ�WKH�LQIRUPDWLRQ�DQG�
GLUHFWLRQ�SURYLGHG�WR�\RX"�

�� ;� � �

F���:KDW�GLG�\RX�IHHO�
IDFLOLWDWHG�WKH�WUDQVLWLRQ�

SURFHVV�WR�
H/HDUQLQJ"�7KLV�PD\�LQFOXGH�
/06�SODWIRUP�VXSSRUW��

�� ;� ;� �

G���:KDW�GLG�\RX�ILQG�
FKDOOHQJLQJ"�7KLV�PD\�
LQFOXGH�/06�SODWIRUP�

LQWHJUDWLRQ��

�� ;� ;� �

H���:HUH�WKHUH�DQ\�EDUULHUV�
\RX�H[SHULHQFHG�WKDW�

KLQGHUHG�WKH�WUDQVLWLRQ�WR�
H/HDUQLQJ"�,I�VR��SOHDVH�

VKDUH��

�� ;� � �

I���3ULRU�WR�PDNLQJ�WKH�
WUDQVLWLRQ�WR�H/HDUQLQJ��GLG�
\RX�KDYH�DQ\�SHUVRQDO�

H[SHULHQFH�ZLWK�H/HDUQLQJ�DV�
D�VWXGHQW�\RXUVHOI"�,I�VR��GR�

�� ;� � �
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\RX�IHHO�WKLV�LQIOXHQFHG�\RXU�
WUDQVLWLRQ�WR�H/HDUQLQJ�
LQVWUXFWLRQ�DQG�KRZ�VR"�

J���:KDW��LI�DQ\WKLQJ��GLG�\RX�
KDYH�WR�GR�WR�LQFUHDVH�\RXU�
DELOLW\�WR�GHOLYHU�H/HDUQLQJ�

LQVWUXFWLRQ"�

�� ;� � �

���%DVHG�RQ�\RXU�H[SHULHQFH�
WUDQVLWLRQLQJ�WR�H/HDUQLQJ��
ZKDW�VWHSV�ZRXOG�\RX�WDNH�WR�
LQVWUXFW�VWXGHQWV�DQG�ZKDW�
UHVRXUFHV�ZRXOG�\RX�

SURYLGH"�

�� ;� � �

D���:KDW�ZRXOG�\RX�
UHFRPPHQG�&&�GLUHFWRUV�RU�
VXSHUYLVRUV�GR�WR�LPSURYH�WKH�
H/HDUQLQJ�WUDQVLWLRQ�SURFHVV"�

:K\"�

�� ;� � �

E���,I�\RX�ZHUH�WR�WUDLQ�D�&&)�
FROOHDJXH�WR�GHOLYHU�H�

LQVWUXFWLRQ��ZKDW�ZRXOG�\RX�
GR�RU�SURYLGH��DQG�ZK\"�

�� ;� � �

���:KDW�JHQHUDO�
UHFRPPHQGDWLRQV�ZRXOG�\RX�

PDNH�WR�LPSURYH�WKH�
WUDQVLWLRQ�WR�H/HDUQLQJ�

LQVWUXFWLRQ"��

�� ;� � �

D���:KDW�UHFRPPHQGDWLRQV�
ZRXOG�\RX�PDNH�IRU�&&)�
WUDQVLWLRQLQJ�WR�H/HDUQLQJ"��

�� ;� � �

�

� �
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,QWHUYLHZ�4XHVWLRQV�.H\ZRUGV�

1DPH��7LWOHV�DOSKDEHWLFDO�� 1R�RI�'RFV������ ��RI����'RFV�
,QWHUYLHZ�4XHVWLRQV� �� ��
.H\ZRUGV� ��� �����
�� �� ��
4����6XFFHVVHV�FKDOOHQJHV�H/HDUQLQJ� ��� �����
&KDOOHQJHV� ��� �����
$GDSWLQJ�WR�FXUULFXOXP�	�UHVRXUFHV� �� ����
$VVHVVPHQW���RYHUVLJKW� �� ����
$WURFLRXV�KDQGZULWLQJ��WHDFKHU�� �� ����
&ODVVURRP�PDQDJHPHQW� �� ����
)DFXOW\�WUDQVLWLRQLQJ�WR�YLUWXDO� �� ����
3HUVRQD� �� ����
3UHSDULQJ�DQG�SODQQLQJ� �� ����
5HODWLRQVKLSV� �� ����
6WXGHQW�H[SHFWDWLRQV�RI�IDFXOW\� �� ����
7HFKQRORJ\� �� ����
:RUNLQJ�DW�KRPH� �� ����
:RUNORDG� �� ����
6XFFHVVHV� �� ����
$GPLQLVWUDWLRQ�VXSSRUW� �� ����
$VVHVVPHQW���RYHUVLJKW� �� ����
$WWHQGDQFH� �� ����
&ODVVURRP�PDQDJHPHQW� �� ����
)HHGEDFN� �� ����
,QVWUXFWLRQDO�VWUDWHJLHV� �� ����
3HUVRQDOO\�UHZDUGLQJ���KDSS\� �� ����
6WXGHQW�DFFHVV� �� ����
7HDFKLQJ�UHVRXUFHV� �� ����
:RUNLQJ�DZD\�IURP�KRPH� �� ����
�� �� ��
4����,QIRUPDWLRQ�WUDQVLWLRQ�GLUHFW�WR�H/HDUQLQJ� ��� �����
&XUULFXOXP���FODVV�GHVFULSWLRQV� �� ����
(TXLSPHQW�DYDLODELOLW\� �� ����
([WHQGHG�VSULQJ�EUHDN�IRU�WUDLQLQJ� �� ����
)DFXOW\�,'� �� ����
0HHWLQJV���EUHDNRXW�VHVVLRQV� �� ����
1HHGHG�PRUH�VXSSRUW�	�SURIHVVLRQDO�GHYHORSPHQW� �� ����
2QOLQH�UHVRXUFHV� �� ����
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2SHQ�ODEV�IRU�DQ\WKLQJ�WHFKQRORJLFDO� �� ����

7HFKQR�IDEXORXV
���WUDLQHG�RWKHUV� �� ����
:HELQDUV���LQWHUDFWLYH�VHVVLRQV� �� ����
=RRP�WUDLQLQJ� �� ����
�� �� ��
4����:KR�±�UROH���SURYLGHG�LQIRUPDWLRQ�WUDQVLWLRQ� ��� �����
$GPLQLVWUDWLRQ� �� ����
'HSDUWPHQW�FKDLUV�	�FROOHDJXHV� �� ����
1RQH���VXSHU�XVHU���QR�SUREOHPV� �� ����
6HOI�VWXG\� �� ����
7HDP�HIIRUW� �� ����
�� �� ��
4����6XSSRUW�RU�WUDLQLQJ�H/HDUQLQJ� ��� �����
'LG�QRW�JHW�DQ\�RU�HQRXJK� �� ����
'LG�QRW�QHHG���FODVVHV�DOUHDG\�EOHQGHG� �� ����
H/HDUQLQJ�VXSSRUW�SURYLGHG�E\�LQWHUYLHZHH� �� ����
&RXQVHOLQJ�VWXGHQWV� �� ����
([SHULHQFHG�ZLWK�YDULRXV�PRGDOLWLHV�H�J���ZHEFDPV� �� ����
7URXEOHVKRRWLQJ� �� ����
H/HDUQLQJ�VXSSRUW�UHFHLYHG� �� ����
&HQWHU�IRU�7HDFKLQJ�DQG�/HDUQLQJ��&7/�� �� ����
'HDQ� �� ����
,QVWUXFWLRQDO�7HFKQRORJ\��,7�� �� ����
3DLUHG�ZLWK�DGMXQFWV� �� ����
7UDLQLQJ� �� ����
7UDQVLWLRQLQJ�RYHU�WLPH� �� ����
�� �� ��
4����6XSSRUW�RU�WUDLQLQJ�/06�SODWIRUP� ��� �����
'LG�QRW�JHW�VXSSRUW� �� ����
'LG�QRW�QHHG�/06�WUDLQLQJ� �� ����
/06�3ODWIRUP�VXSSRUW�SURYLGHG�E\�LQWHUYLHZHH� �� ����
3URYLGHG�VXSSRUW�WR�VWXGHQWV�DQG�RWKHUV� �� ����
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