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3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW �

$EVWUDFW

3HUVRQDO�OHDUQLQJ�HQYLURQPHQW�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D

PDVWHU
V�GHJUHH�VWXGHQW

7KH�DLP�RI�WKLV�WKHVLV�ZDV�WR�LQYHVWLJDWH�D�SHUVRQDO�H[SHULHQFH�RI�D�PDVWHU¶V�VWXGHQW�²

WKH�DXWKRU�²�GXULQJ�WKHLU�VWXGLHV�LQ�DQ�RQOLQH�SURJUDPPH��$XWRHWKQRJUDSK\�ZDV�XVHG�DV�D

UHVHDUFK�PHWKRG�DSSOLFDEOH�IRU�FDSWXULQJ�D�SDWK�WR�SHUVRQDO�OHDUQLQJ�HQYLURQPHQW

GHYHORSPHQW��7KH�UHVXOWLQJ�3/(�ZDV�GHYHORSHG�IROORZLQJ�WKH�%HHU¶V�9LDEOH�6\VWHP�0RGHO

IUDPHZRUN��DGRSWHG�IURP�PDQDJHPHQW�F\EHUQHWLFV�DQG�FRPSRVHG�RI�VHOI�IXQFWLRQLQJ�

VHOI�FRRUGLQDWLQJ��VHOI�FRQWUROOLQJ��VHOI�PRQLWRULQJ��VHOI�GHYHORSLQJ��DQG�VHOI�SURMHFWLQJ

V\VWHPV��7KH�DXWKRU�XVHG�D�EORJ�DQG�D�GLDU\�WR�GRFXPHQW�WKH�SURFHVV�DQG�FROOHFW�UHODWHG

UHIOHFWLRQV��7KH�TXHVWLRQQDLUHV�ZHUH�XVHG�WR�JHW�PRUH�GDWD�DQG�GHWHUPLQH�WKH�VWUXJJOHV�RWKHU

OHDUQHUV�ZHUH�IDFLQJ��7KH�ILQGLQJV�LQGLFDWHG�WKH�FRPPRQ�WKHPHV�WKDW�ZHUH�DGGUHVVHG�ZLWK

3/(�

.H\ZRUGV��SHUVRQDO�OHDUQLQJ�HQYLURQPHQW��DXWRHWKQRJUDSK\��PDVWHUV�VWXGLHV�

HGXFDWLRQDO�WHFKQRORJLHV



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW �

7DEOH�RI�FRQWHQWV

$EVWUDFW �

,QWURGXFWLRQ �

/LWHUDWXUH�UHYLHZ �

0HWKRGRORJ\ ��
$XWRHWKQRJUDSK\ ��
$GGLWLRQDO�GDWD ��

5HVXOWV ��
9DULHW\ ��
2WKHU�LVVXHV ��
:KDW�GLG�P\�SHHUV�GR" ��
0\�3/(�DQG�WRROV ��

'LVFXVVLRQ ��

&RQFOXVLRQ ��

$FNQRZOHGJPHQWV ��

$XWKRU¶V�GHFODUDWLRQ ��

5HIHUHQFHV ��

$SSHQGLFHV ��
$SSHQGL[����7KH�1RYHPEHU�TXHVWLRQQDLUH ��
$SSHQGL[����7KH�³$XJXVW�GLDULHV´�TXHVWLRQQDLUH ��



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW �

,QWURGXFWLRQ

:LWK�WKH�ULVLQJ�SRSXODULW\�RI�GLVWDQFH�HGXFDWLRQ�UHODWHG�WR�VRFLDO�LVRODWLRQ�GXULQJ�WKH�&RYLG���

SDQGHPLF��ERWK�XQLYHUVLWLHV�DQG�VWXGHQWV�DUH�IDFHG�ZLWK�FKDOOHQJHV�FRQFHUQLQJ�WKH�PHUH

RUJDQLVDWLRQ�RI�WKH�VWXGLHV��9LUWXDO�VSDFHV�DUH�WDNLQJ�WKH�SODFH�RI�RIIOLQH�HQYLURQPHQWV�DQG

VXSSRUW�V\VWHPV�EXLOW�E\�HGXFDWRUV��$V�3RUWDQRYD�SXWV�LW��³WKLV�QHZ�PRGDOLW\�UHTXLUHV�WKDW�WKH

VWXGHQWV�DGDSW�WKHPVHOYHV��DQG�WKHLU�GLIIHUHQW�VWXG\LQJ�DQG�OHDUQLQJ�WHPSRV��RU�UK\WKPV���WR

WKH�FRQVWUDLQWV�RI�D�WHFKQRORJLFDO�DSSDUDWXV�ZKLFK�FRPELQHV�YLGHRFRQIHUHQFLQJ�DQG�FKDWWLQJ

WRROV��WRJHWKHU�ZLWK�YDULRXV�SRVWLQJ�DQG�XSORDGLQJ�LQVWUXPHQWV´��������S�������

%XW�FDQ�D�VWXGHQW�PDQDJH�RQ�WKHLU�RZQ"�7KH�DQVZHU�OLHV�LQ�D�WHUP�FDOOHG�3HUVRQDO

/HDUQLQJ�(QYLURQPHQW��3/(���,W�FDQ�EH�GHILQHG�DV�D�VHW�RI�WRROV�DGRSWHG�DQG�FRQWUROOHG�E\�D

VWXGHQW�WR�VXSSRUW�WKHLU�VWXGLHV��PDQDJH�WKH�IORZ�RI�LQIRUPDWLRQ�WKDW�UHODWHV�WR�WKH�OHDUQLQJ

SURFHVV��WKH�FUHDWLRQ�RI�NQRZOHGJH��DQG�WKH�GHYHORSPHQW�RI�VNLOOV��7RUUHV�.RPSHQ�HW�DO��

�������,Q�WKLV�SDSHU��,�ZLOO�IRFXV�RQ�DQ�RQOLQH�HQYLURQPHQW�EXLOW�ZLWK�WKH�XVH�RI�WHFKQRORJLHV�

DV�3/(�ZDV�LQWURGXFHG�SDUWLDOO\�GXH�WR�WKH�HPHUJHQFH�RI�:HE������+RZHYHU��LW�LV�LPSRUWDQW�WR

PHQWLRQ�WKDW�3/(�FDQ�H[LVW�LQ�D�PRUH�DQDORJXH�VHWWLQJ��WRR�

7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�H[SORUH�DQG�GRFXPHQW�WKH�SURFHVV�RI�EXLOGLQJ�D�3/(�LQ

D�KLJK�YDULHW\�RQOLQH�VHWWLQJ�²�DQ�RQOLQH�PDVWHU¶V�SURJUDPPH��$OWKRXJK�LW�VHHPV�REYLRXV

WKDW�VWXG\LQJ�ZLWK�D�V\VWHP�DW�KDQG�LV�ZLVHU�WKDQ�ZLWKRXW�RQH��LW�LQWURGXFHV�DQRWKHU�OHYHO�RI

FRPSOH[LW\�WKDW�FDQ��RQ�WKH�FRQWUDU\��EH�H[FHVVLYH��$�VHW�RI�TXHVWLRQV�QHHGV�WR�EH�DQVZHUHG�

Ɣ :KDW�FDQ�3/(�FRQVLVW�RI"

Ɣ :KDW�LV�WKH�UROH�RI�WHFKQRORJ\�LQ�3/("

Ɣ &DQ�3/(��DV�D�IUDPHZRUN�IRU�PDVWHU¶V�VWXGLHV��PDNH�WKH�OHDUQLQJ�H[SHULHQFH�PRUH

PHDQLQJIXO�DQG�HIILFLHQW"

$W�WKH�FRUH�RI�WKLV�ZRUN�OLHV�DQ�DXWRHWKQRJUDSKLF�VWXG\�RI�P\�H[SHULHQFH�DV�D�PDVWHU¶V

GHJUHH�VWXGHQW��7KLV�VWXG\�WKXV�FRQWULEXWHV�WR�WKH�ILHOG�E\�H[SORULQJ�WKH�FKDOOHQJHV�IDFHG�E\�D

VWXGHQW�LQ�WKH�FRQWH[W�RI�D�PRVWO\�VHOI�RUJDQLVHG�HGXFDWLRQDO�HQYLURQPHQW��'HVSLWH�EHLQJ

IRFXVHG�RQ�D�SDUWLFXODU�PDVWHU¶V�SURJUDPPH��LW�LV�UHOHYDQW�QRZ��PRUH�WKDQ�HYHU��DV�D�UHVXOW�RI

&RYLG����GULYHQ�FKDQJHV�LQ�HGXFDWLRQ��WR�VHQVH�WKH�QHHGV�RI�VWXGHQWV�ZKR�DUH�VWXG\LQJ�IURP

WKH�FRPIRUW�RI�WKHLU�KRPH�DQG�WU\LQJ�WR�GHDO�ZLWK�WKH�JURZLQJ�YDULHW\��7KLV�VWXG\�FDQ�DOVR�EH�D

FULWLFDO�UHYLHZ�RI�ZKDW��LQ�P\�RSLQLRQ��FDQ�EH�FKDQJHG�LQ�WKH�SURJUDPPH�LWVHOI�WKDW�FDQ�PDNH

LW�PRUH�VXLWDEOH�IRU�ZRUNLQJ�LQGLYLGXDOV��+HQFH��WKHUH�DUH�VHYHUDO�REMHFWV�RI�LQWHUHVW��SHUVRQDO

H[SHULHQFH�DQG�3/(��DQG�WKH�HGXFDWLRQDO�SURJUDPPH�LWVHOI��ZLWK�LWV�RWKHU�VWXGHQWV��



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW �

/LWHUDWXUH�UHYLHZ

$V�VWDWHG�LQ�WKH�LQWURGXFWLRQ��WKH�WHUP�3HUVRQDO�/HDUQLQJ�(QYLURQPHQW��3/(��FDQ�EH�JHQHUDOO\

GHVFULEHG�DV�D�VHW�RI�YDULRXV�WRROV�D�VWXGHQW�FDQ�XVH�WR�VXSSRUW�WKHLU�VWXGLHV��%XW�LW�LV�KDUG�WR

ILQG�D�SUHFLVH�GHILQLWLRQ�RI�3/(�HYHQ�JLYHQ�WKH�DPRXQW�RI�OLWHUDWXUH�RQ�WKH�WRSLF��7RUUHV

.RPSHQ�HW�DO���������

7KH�3/(�FRQFHSW�KDV�HPHUJHG�DV�D�WHUP�DVVRFLDWHG�ZLWK�WKH�ULVH�RI�:HE����

WHFKQRORJLHV��0RVW�UHVHDUFKHUV��)LHGOHU�	�9lOMDWDJD��������7RUUHV�.RPSHQ�HW�DO���������PDUN

�����DV�WKH�\HDU�WKH�GLVFXVVLRQ�DURXQG�LWV�IRUPDOLVDWLRQ�KDV�EHJXQ��,Q�D�FRPSUHKHQVLYH�UHYLHZ

RI�SDSHUV�RQ�WKH�WRSLF�IURP�WKH�SUHYLRXV�GHFDGH�E\�)LHGOHU�DQG�9lOMDWDJD��LW�LV�VWDWHG�WKDW�³LW

DSSHDUV�WKDW�WKH�YLVXDO�UHSUHVHQWDWLRQ�RI�:LOVRQ¶V�)XWXUH�9LUWXDO�/HDUQLQJ�(QYLURQPHQW��9/(�

�:LOVRQ��������VHUYHG�DV�D�VRUW�RI�DQFKRU�IRU�WKH�GLVFRXUVH�RQ�3HUVRQDO�/HDUQLQJ

(QYLURQPHQWV�IRU�TXLWH�VRPH�WLPH´��������S������7KH�)XWXUH�9/(��)LJXUH����ZDV�EXLOW�DV�D

V\QHUJ\�RI�/HDUQLQJ�0DQDJHPHQW�6\VWHP��/06��DQG�SHUVRQDO�WRROV�DQG�ZDV�URXJKO\�D

WHFKQRORJLFDO�VROXWLRQ�DLPHG�DW�VROYLQJ�D�SUREOHP�RI�KLJK�YDULHW\��2UGLQDU\�9/(V�FDQ�EH

GHVFULEHG�DV�³IXQGDPHQWDOO\�D�FRQVHUYDWLYH�WHFKQRORJ\��WKH\�DUH�D�VROXWLRQ�WR�D�VHW�RI

RUJDQLVDWLRQDO�SUREOHPV��PDQDJLQJ�VWXGHQWV��SURYLGLQJ�WRROV�DQG�GHOLYHULQJ�FRQWHQW´

�0LOOLJDQ�HW�DO���������S��������2Q�WKH�RWKHU�KDQG��LQ�3/(��WKH�OHDUQHU�LV�DOORZHG�WR��OHDUQ�ZLWK

RWKHU�SHRSOH��FRQWURO�WKHLU�OHDUQLQJ�UHVRXUFHV��VWUXFWXUH��VKDUH��DQG�DQQRWDWH�WKHP���PDQDJH

WKH�DFWLYLWLHV�WKH\�SDUWLFLSDWH�LQ��H�J��VWXG\�JURXSV���DQG�LQWHJUDWH�WKHLU�OHDUQLQJ��PDNLQJ�OLQNV

EHWZHHQ�SUHYLRXV�DQG�FXUUHQW��IRUPDO�DQG�LQIRUPDO�HGXFDWLRQ���0LOOLJDQ�HW�DO����������,Q

JHQHUDO�WHUPV��LQ�WKH�FDVH�RI�/06��WKH�QDUUDWLYH�LV�GHWHUPLQHG�E\�WKH�WHDFKHU�RU�LQVWLWXWLRQ�

ZKLOH�3/(�HQDEOHV�VWXGHQWV�WR�WDNH�PDWWHUV�LQWR�WKHLU�RZQ�KDQGV�



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW �

)LJXUH��

)XWXUH�9/(�YLVXDOLVDWLRQ�E\�6FRWW�:LOVRQ�������

*RLQJ�EDFN�WR�D�IRUPDO�GHILQLWLRQ�RI�3/(��OHW�XV�WDNH�D�ORRN�DW�WKH�ILUVW�SDSHU��7RUUHV

.RPSHQ�HW�DO���������RQFH�DJDLQ��7KH�PDLQ�REMHFWLYHV�RI�WKH�UHVHDUFK�SUHVHQWHG�LQ�WKLV�ZRUN

ZHUH�WR�GHYHORS�JHQHUDO�JXLGHOLQHV�IRU�WKH�LPSOHPHQWDWLRQ�DQG�XVH�RI�3/(V�E\�OHDUQHUV�RQ�D

KLJKHU�HGXFDWLRQ�OHYHO��WR�DQDO\VH�WKHLU�H[SHULHQFH��ERWK�DV�VWXGHQWV�DQG��DIWHU�JUDGXDWLRQ��DV

\RXQJ�SURIHVVLRQDOV��DQG�WKH�LPSDFW�3/(V�KDG�LQ�WKHLU�OHDUQLQJ�SURFHVV�DQG�WKHLU�ILUVW�VWHSV�LQ

WKH�SURIHVVLRQDO�ZRUOG�

7KH�SUHFLVH�GHILQLWLRQ�RI�3/(�LV�VWLOO�VXUURXQGHG�E\�GLVFUHSDQFLHV��:KDW�DXWKRUV�ODWHU

SURSRVH�DV�D�ILQDO�DQG�ZLGHU�GHILQLWLRQ�LV�WKH�IROORZLQJ���³����DQ�LQIRUPDWLRQ�V\VWHP�WKDW

VXSSRUWV�WKH�OHDUQLQJ�SURFHVV�RI�WKH�XVHU��DQG�ZKRVH�SURFHVVHV�DQG�DFWLYLWLHV�DUH�GHYRWHG�WR

SURFHVVLQJ�LQIRUPDWLRQ��L�H���FDSWXULQJ��WUDQVPLWWLQJ��VWRULQJ��UHWULHYLQJ��PDQLSXODWLQJ��DQG

GLVSOD\LQJ�LQIRUPDWLRQ´��������S��������7KH�DXWKRUV�FODLP�WKDW�OLWHUDWXUH�DERXW�3/(V�VKRZV

WZR�VFKRROV�RI�WKRXJKW��D�SHGDJRJLFDO�RQH��ZKHUH�3/(V�DUH�VHHQ�DV�D�PHWKRGRORJ\�RU

FRQFHSW��DQG�D�WHFKQRORJLFDO�RQH��ZKHUH�3/(V�DUH�VHHQ�DV�DQ�REMHFW��D�SODWIRUP�RU

LQIUDVWUXFWXUH���ZLWK�VRPH�UHVHDUFKHUV�SURSRVLQJ�D�PLGGOH�JURXQG�DSSURDFK��7KH
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WHFKQRORJLFDO�DSSURDFK�VXJJHVWV�WKDW�3/(�VKRXOG�EH�D�SODWIRUP�MXVW�OLNH�XQLYHUVLW\�FRQWUROOHG

/06��EULQJLQJ�WRJHWKHU�VHUYLFHV�DQG�DSSOLFDWLRQV�WKURXJK�$3,��DSSOLFDWLRQ�SURJUDP

LQWHUIDFHV���,WV�PDQLIHVWDWLRQV�DUH�DSSOLFDWLRQV�OLNH�3/(:�DQG�3/(;��0833/(��HWF��7KH

REYLRXV�GUDZEDFN�RI�VXFK�DQ�DSSURDFK�LV�LWV�ODFN�RI�VWXGHQW�FRQWURO�DQG�WKH�³SHUVRQDO´�SDUW�RI

D�SHUVRQDO�HQYLURQPHQW�VLQFH�LW�LV�GHYHORSHG�DQG�PDLQWDLQHG�QRW�E\�WKH�OHDUQHUV�WKHPVHOYHV

EXW�E\�VRPH�H[WHUQDO�DFWRUV��DOWKRXJK�LW�LV�SRVVLEOH�IRU�VRPH�WR�GHYRWH�WLPH�DQG�HIIRUW�DQG

EXLOG�VXFK�WDLORUHG�SODWIRUPV�³E\�KDQG´���,Q�DQRWKHU�VFKRRO�RI�WKRXJKW�3/(�LV�QRW�D�VSHFLILF

VROXWLRQ�EXW�³DQ�DSSURDFK�WR�RUJDQL]LQJ�D�YDULHW\�RI�:HE�����WHFKQRORJLHV´��DQG�WKH

³HQYLURQPHQW´�LV�WKH�,QWHUQHW�LWVHOI��������S��������,Q�RWKHU�ZRUGV��LW�LV�XQLTXH�IRU�HDFK

LQGLYLGXDO�OHDUQHU��$QG�WKLV�DSSURDFK�LV�WKH�RQH�,�DP�JRLQJ�WR�IROORZ�LQ�WKH�QH[W�VHFWLRQV�

*RLQJ�IXUWKHU�LQWR�WKH�DXWKRUV¶�ZRUN�ZH�DUH�IDFHG�ZLWK�D�³KXE�DSSURDFK´��������S�

�����VXJJHVWHG�DV�DQ�H[WHQVLRQ�WR�WKH�³3/(�DV�D�FRQFHSW´�YLHZ��+XEV�DUH�WKH�LQVWDQFHV�RI�WKH

,QWHUQHW�WKDW�FDQ�EH�XVHG�WR�PDLQWDLQ�WKH�FRQQHFWLRQV�EHWZHHQ�GLIIHUHQW�WRROV�D�OHDUQHU�FDQ

FKRRVH�WR�VXSSRUW�WKHLU�OHDUQLQJ�DFWLYLWLHV��,W�LV�LPSRUWDQW�WR�PHQWLRQ�WKDW�WKLV�VWXG\�ZDV�D

ORQJLWXGLQDO�RQH��WDNLQJ�SODFH�IURP������WR�������DQG�VRPH�RI�WKH�XVHG�DSSOLFDWLRQV�DUH�QR

ORQJHU�DYDLODEOH�RU�SRSXODU��0RUHRYHU��PRELOH�DSSOLFDWLRQV�DUH�QRW�PHQWLRQHG�DW�DOO��VLQFH�WKH\

ZHUH�QRW�DV�XELTXLWRXV�DV�WKH\�DUH�QRZDGD\V��7KH�KXEV�XVHG�E\�WKH�UHVHDUFK�SDUWLFLSDQWV�ZHUH

*RRJOH�VHUYLFHV��ZLNL�EDVHG�3/(���)DFHERRN��VRFLDO�QHWZRUN�EDVHG�3/(���1HWZLEHV

�DJJUHJDWRU�EDVHG�3/(���DQG�)ORFN��EURZVHU�EDVHG�3/(���+HUH�DUH�VRPH�RI�WKH�LQWHUHVWLQJ

ILQGLQJV�WKH�UHVHDUFKHUV�GLVFRYHUHG�

Ɣ 3/(V�DUH�QRW�OLPLWHG�WR�DFDGHPLF�UHVRXUFHV�DQG�GLJLWDO�FRPSRQHQWV��0RUHRYHU��WKH\

FDQ�EHFRPH�3((V��3HUVRQDO�(QWHUWDLQPHQW�(QYLURQPHQWV��DQG�36(V��3HUVRQDO

6RFLDOLVDWLRQ�(QYLURQPHQWV���DV�RQH�RI�WKH�SDUWLFLSDQWV�FDOOHG�WKHP�

Ɣ 3/(V�FDQ�WULJJHU�WKH�XVH�RI�D�EURDGHU�VSHFWUXP�RI�FRQWHQW�DQG�GDWD�VRXUFHV��RSHQLQJ

QHZ�SRVVLELOLWLHV�IRU�OHDUQLQJ�

Ɣ $OWKRXJK�VWXGHQWV�ZHUH�IDPLOLDU�ZLWK�:HE�����DSSOLFDWLRQV��PRVW�RI�WKHP�GLG�QRW�XVH

WKHP�LQ�WKHLU�VWXGLHV��3/(�KHOSHG�WKHP�LQ�WUDQVIRUPLQJ�LQIRUPDWLRQ�IURP�FRXUVH

WH[WERRNV�LQWR�NQRZOHGJH�

Ɣ 6WXGHQWV�UHDOLVHG�WKDW��DV�WKH�GLJLWDO�ODQGVFDSH�LV�DOZD\V�FKDQJLQJ��WKHLU�3/(V�DUH�QRW

VRPHWKLQJ�VWDWLF��WKH\�FDQ�LPSURYH�DQG�PRGLI\�WKHLU�GLJLWDO�OHDUQLQJ�HQYLURQPHQWV�LQ

WKH�SURFHVV�

$V�WKH�JRDO�RI�WKH�VWXG\�ZDV�WR�IRUPXODWH�JXLGHOLQHV�IRU�D�VXFFHVVIXO�3/(�FRQVWUXFWLRQ�

WKH�ILQDO�SDUW�RI�WKH�SDSHU�LV�GHGLFDWHG�WR�WKHP��+RZHYHU��WKH\�DUH�JLYHQ�LQ�D�IRUP�RI�DGYLFH
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V�GHJUHH�VWXGHQW �

IRU�WKH�WDUJHW�DXGLHQFH�RI�WHDFKHUV�ZKR�ZDQW�WR�IDPLOLDULVH�WKHLU�VWXGHQWV�ZLWK�:HE����

VROXWLRQV��7KH�RQHV�,�IRXQG�PRVW�DSSOLFDEOH�LQ�P\�FDVH��DV�D�VWXGHQW��ZHUH�WKH�IROORZLQJ�

�� )RFXV�RQ�WKH�:KDW�DQG�:K\��QRW�WKH�+RZ��7KH�QHHGV�DQG�LQWHUHVWV�JR�ILUVW��QRW�WKH

WHFKQRORJLHV�DYDLODEOH�

�� 3XW�DQ�HPSKDVLV�RQ�VKDULQJ��6KDULQJ�LQIRUPDWLRQ�DQG�FUHDWLQJ�D�FRPPXQLW\�UHVXOW�LQ

EHWWHU�3/(V�

�� ([SRVH�OHDUQHUV�WR�IDPLOLHV�RI�VHUYLFHV�DQG�WRROV��QRW�MXVW�D�VLQJOH�RQH��/HDUQHUV�VKRXOG

PDNH�LQIRUPHG�GHFLVLRQV�EDVHG�RQ�WKH�YDULHW\�RI�RSWLRQV�WKH\�KDYH�

�� 3URSRVH�DOWHUQDWLYH�VROXWLRQV�DQG�XVHV�IRU�WRROV�WKDW�WKH\�DUH�FXUUHQWO\�XVLQJ��7KH�WRROV

FDQ�KDYH�PRUH�WKDQ�RQH�IXQFWLRQ��/HDUQHUV�PD\�QRW�NQRZ�DERXW�DOO�WKH�RSSRUWXQLWLHV

RQH�SURGXFW�FDQ�JLYH�

�� $FFHSW�WKDW�FKDQJH�LV�VRPHWKLQJ�LQKHUHQW�WR�WKH�QDWXUH�RI�3/(V��³,PSRUW´�DQG�³H[SRUW´

IXQFWLRQV�DUH�LPSRUWDQW�EHFDXVH�LW�LV�LQHYLWDEOH�IRU�VRPH�WRROV�WR�FKDQJH�EH\RQG

UHFRJQLWLRQ�RU�GLVDSSHDU�FRPSOHWHO\�

5HWXUQLQJ�WR�WKH�FODVVLILFDWLRQ�RI�3/(V��LQ�DQRWKHU�DUWLFOH��+DZRUWK��������WKH�DXWKRU

SURYLGHV�XV�ZLWK�VRPH�H[DPSOHV�RI�3/(�FDWHJRULHV��7KH\�ZHUH�FKRVHQ�DFFRUGLQJ�WR�WKH�PRVW

DSSOLFDEOH�FULWHULD�IURP�WKH�JXLGHOLQHV�RXWOLQHG�E\�7RPEHUJ�DQG�FROOHDJXHV���������HDV\�WR

XVH��µRSHQ¶��G\QDPLF��DQG�JLYH�RSWLRQV�IRU�FROODERUDWLRQ��7KH\�DUH�OLVWHG�DV�IROORZV��*RRJOH

$FFRXQW��EORJ��PLFUREORJJLQJ��LPDJH�VKDULQJ��ZLNL��SHUVRQDO�ZHEVLWH��KDUG�GULYH�RU�FORXG

VWRUDJH��VRFLDO�ERRNPDUNLQJ��DQG�6\PEDORR('8��(DFK�RI�WKHP�KDV�LWV�DGYDQWDJHV�DQG

GUDZEDFNV�EXW��LQ�P\�RSLQLRQ��LW�LV�QRW�D�SURSHU�FODVVLILFDWLRQ�RU�D�FRQVLVWHQW�OLVW��ZKLFK�IXOO\

GHVFULEHV�WKH�YDULHW\�RI�RSWLRQV�D�VWXGHQW�KDV�LQ�WHUPV�RI�EXLOGLQJ�WKHLU�3/(��$IWHU�DOO��WKH

DXWKRU�KLPVHOI�DFNQRZOHGJHV�WKDW�LW�VKRXOG�MXVW�LOOXVWUDWH�VRPH�VWUHQJWKV�DQG�ZHDNQHVVHV�RI

GLIIHUHQW�W\SHV�RI�WRROV��7KH�H[DPSOHV�LQGHHG�FDQ�JLYH�LQVSLUDWLRQ�DV�WR�ZKDW�WR�WU\�RXW�DV�DQ

LQVWUXPHQW�

:KDW�LV�PRUH�QRWHZRUWK\�LV�WKH�TXRWHG�UHVHDUFK�E\�7RPEHUJ�DQG�FROOHDJXHV��������

&HQWUHG�DURXQG�WKH�LVVXH�RI�D�WHDFKHU¶V�ORFXV�RI�FRQWURO�LQ�ZHE�EDVHG�HQYLURQPHQWV��WKH�SDSHU

SURYLGHV�D�ORRN�DW�WKH�GHVLJQ�DQG�WHVWLQJ�SKDVHV�RI�D�ZRUNLQJ�K\EULG�RI�/06�DQG�3/(�

EDODQFHG�IURP�ERWK�WHDFKHU¶V�DQG�VWXGHQW¶V�SHUVSHFWLYHV��,Q�DJUHHPHQW�ZLWK�DQRWKHU�SDSHU

�0LOOJDQ�HW�DO����������7RPEHUJ�DQG�KLV�FROOHDJXHV�DOVR�FODLP�WKDW��GHVSLWH�SURYLGLQJ�D�ZLGH

UDQJH�RI�RSWLRQV�OLNH�VKDULQJ�OHDUQLQJ�UHVRXUFHV��FRPPXQLFDWLQJ�ZLWKLQ�D�VWXG\�JURXS��FRXUVH

HQUROPHQW��DVVLJQPHQWV��WHVWV��DQG�DFWLYLW\�PRQLWRULQJ��/06�LV�QR�SDQDFHD��%RWK�WHDFKHUV�DQG

VWXGHQWV�XVH�ZHE�EDVHG�WRROV�ZKLFK�DUH�QRW�SURYLGHG�E\�RU�UHFRPPHQGHG�E\�WKH�XQLYHUVLW\�

,QVWLWXWLRQDOLVHG�VROXWLRQV�FDQ�EH�JRRG�IRU�PDQDJHPHQW�EXW�WKH\�OLPLW�WKH�DELOLW\�RI�VWXGHQWV�WR
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FRPPXQLFDWH�LQ�D�FRPIRUWDEOH�VHWWLQJ�DQG�H[SUHVV�WKHPVHOYHV�PRUH�FUHDWLYHO\��LQFLGHQWDOO\

IRUFLQJ�WKHP�WR�VZLWFK�EHWZHHQ�WRROV�WKH\�XVH�RXWVLGH�DQG�LQVLGH�WKH�XQLYHUVLW\��7KH�DXWKRUV

GHYHORSHG�D�VRIWZDUH�SOXJ�LQ�FDOOHG�/H3UHVV��/HDUQLQJ�ZLWK�:RUG3UHVV���DLPHG�DW�EDODQFLQJ

RXW�WKH�OHDUQHU¶V�DXWRQRP\�DQG�WHDFKHU¶V�FRQWURO��)LJXUH���� ,W�LV�VXJJHVWHG�WKDW�LWV�FORVHVW

DOWHUQDWLYH��WKDW�GRHV�QRW�UHTXLUH�GHYHORSPHQW��LV�D�VLPSOH�EORJ��6WXGHQWV�FDQ�XVH�EORJV�WR

SXEOLVK�WKHLU�UHIOHFWLRQV��VXEPLW�DVVLJQPHQWV��DQG�GLVFXVV�WKHLU�UHVXOWV�ZLWK�IHOORZ�OHDUQHUV�

7KLV�DSSURDFK�LV�D�ZLGHVSUHDG�SKHQRPHQRQ�DGRSWHG�E\�022&V��0DVVLYH�2SHQ�2QOLQH

&RXUVHV��

)LJXUH��

/HDUQLQJ�HQYLURQPHQWV�DQG�WHDFKHU�VWXGHQW�FRQWURO��7RPEHUJ�HW�DO��������

%XW�DUH�WKHUH�PRUH�IRUPDO�IUDPHZRUNV"�7KH�PRGHO�SURSRVHG�LQ�WKH�UHFHQW�VWXGLHV

�)LHGOHU�	�9lOMDWDJD��������-RKQVRQ�	�/LEHU��������LV�%HHU¶V�9LDEOH�6\VWHP�0RGHO��%HHU�	

%HHU��������%HHU���������������,Q�WKLV�FDVH��D�9LDEOH�6\VWHP�RI�D�OHDUQHU��%HHU¶V�PRGHO�LV

XQLTXH�LQ�LWV�DELOLW\�WR�FKDUDFWHULVH�V\VWHPV�LQ�GLIIHUHQW�GRPDLQV��,QWURGXFHG�LQ�WKH�DUHD�RI

PDQDJHPHQW�V\VWHPV��ODWHU�%HHU�FRLQHG�D�QHZ�PXOWLGLVFLSOLQDU\�WHUP�³PDQDJHPHQW

F\EHUQHWLFV´���LW�LV�DSSOLFDEOH�LQ�HGXFDWLRQ��7KH�DXWKHQWLF�GHVFULSWLRQ�DQG�DSSOLFDWLRQ�RI�960

DUH�EH\RQG�WKH�VFRSH�RI�WKLV�UHVHDUFK��KRZHYHU��ZH�PXVW�NHHS�LQ�PLQG�LWV�IXQGDPHQWDO

SULQFLSOHV��YLDELOLW\�RU�FDSDELOLW\�RI�LQGHSHQGHQW�H[LVWHQFH��DQG�UHFXUVLYHQHVV��7KLV�PRGHO�LV

FRPSRVHG�RI�ILYH�VXE�V\VWHPV��ZKLFK�,�ZLOO�H[DPLQH�LQ�WKH�HGXFDWLRQDO�FRQWH[W�
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7KH�PDLQ�LVVXH�DGGUHVVHG�E\�-RKQVRQ�DQG�/LEHU�LV�D�GLVFRQQHFWLRQ�EHWZHHQ�XQLWV�RI

OHDUQLQJ�LQ�XQLYHUVLWLHV��960�LV�VHHQ�DV�D�VROXWLRQ�WR�WKLV�SUREOHP�RI�³FDWHJRULVHG�NQRZOHGJH´

�%HHU¶V�UKHWRULFDO�TXHVWLRQ�µµ'RHV�*RG�NQRZ�WKH�GLIIHUHQFH�EHWZHHQ�SK\VLFV�DQG�FKHPLVWU\"¶¶�

DQG�OHDUQHUV¶�LQDELOLW\�WR�FRQQHFW�VNLOOV�IURP�GLIIHUHQW�FRXUVHV�DQG�PRGXOHV��������S�����

0RGXOH�FHQWULF�GHVLJQ�RI�/06�RU�9/(�LV��IURP�WKDW�SHUVSHFWLYH��LQDGHTXDWH�DQG�QHHGV�DQ

DOWHUQDWLYH�

)LHGOHU�DQG�9lOMDWDJD��������DUH�IRFXVLQJ�RQ�WKH�LVVXH�RI�D�MX[WDSRVLWLRQ�RI�IRUPDO

HGXFDWLRQDO�VHWWLQJV�DQG�RWKHU�DFWLYLWLHV�DQ�DGXOW�OHDUQHU�LV�XVXDOO\�HQJDJHG�LQ��IDPLO\��VSRUWV�

ZRUN��DQG�VR�IRUWK���,Q�WKH�VDPH�YHLQ��7RUUHV�.RPSHQ�DQG�FROOHDJXHV��������PHQWLRQ�WKDW

VWXGHQWV�GR�QRW�PDNH�D�GLVWLQFWLRQ�EHWZHHQ�WKHLU�OHDUQLQJ�HQYLURQPHQW�DQG�³OLIH´�HQYLURQPHQW

DQG�VXJJHVWHG�DOWHUQDWLYH�H[SUHVVLRQV�IRU�3/(�OLNH�3HUVRQDO�(QWHUWDLQPHQW�(QYLURQPHQW��7KLV

GLVFRXUVH�PDWFKHV�WKH�FXUUHQW�SDSHU¶V�WKHPH�DV�P\�SRVLWLRQ�DV�D�PDVWHU¶V�SURJUDPPH�VWXGHQW

HQWDLOV�FRPELQLQJ�OLIH��ZRUN��DQG�VWXGLHV��VR�FDOOHG�³ZRUN�VWXG\�OLIH�EDODQFH´���ZKLFK�WULJJHUV

WKH�QHHG�IRU�D�V\VWHPDWLF�DSSURDFK�WR�OHDUQLQJ�

'HVFULELQJ�960�DV�D�VXLWDEOH�ZD\�RI�IRUPDOLVLQJ�3/(¶V�VWUXFWXUH��)LHGOHU�DQG

9lOMDWDJD�GHVFULEH�ZKDW�960�LV�LQ�WKH�FRQWH[W�RI�HGXFDWLRQ��EHLQJ�IROORZHUV�RI�WKH�ZRUN�E\

-RKQVRQ�DQG�/LEHU���������$�VKRUWHU�YHUVLRQ�RI�WKHLU�WH[W�FRPELQHG�ZLWK�FRPSRQHQWV�RI�960

LQ�WKH�HGXFDWLRQDO�VHWWLQJ�VXJJHVWHG�E\�-RKQVRQ�DQG�/LEHU�LV�RXWOLQHG�LQ�WKH�WDEOH�EHORZ��7DEOH

���DORQJ�ZLWK�D�VFKHPD��)LJXUH����

)LJXUH��

960�VFKHPD�E\�)LHGOHU�DQG�9lOMDWDJD�������
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7DEOH��

960�FRPSRQHQWV�LQWHUSUHWHG�E\�GLIIHUHQW�DXWKRUV�ZLWK�FRPSOHPHQWDU\�WRROV�WKH\�PLJKW�LQFOXGH

960�FRPSRQHQWV
�VXE�V\VWHPV�

³7KH�SHUVRQDO�DGXOW�OHDUQHU´
�)LHGOHU�	�9lOMDWDJD�������

³7KH�SHUVRQDO�OHDUQHU´
�-RKQVRQ�	�/LEHU�������

([DPSOHV�RI�WRROV��-RKQVRQ�	�/LEHU�
������ P\�VXJJHVWLRQV

6\VWHP�� 6HOI�IXQFWLRQLQJ��7KH�EDVLF�VXE�V\VWHP�RI
WKH�SHUVRQDO�DGXOW�OHDUQHU�FRPSRVHG�RI
ZKDW�WKH�OHDUQHU¶V�OLIH�FRQVLVWV�RI

&ROOHFWLRQ�RI�OHDUQLQJ�DFWLYLWLHV 0RRGOH��FXUULFXOXP

6\VWHP�� 6HOI�FRRUGLQDWLQJ��$Q�LQGLYLGXDO�QHHGV�WR
FRRUGLQDWH�YDULRXV�DFWLYLWLHV

7KH�FRRUGLQDWLQJ�V\VWHP��/HDUQLQJ�DFWLYLWLHV�GR
QRW�FUHDWH�FRQIOLFWV

7LPHWDEOLQJ��FXUULFXOXP�RU�PRGXOH�PDS�
FDOHQGDUV

6\VWHP�� 6HOI�FRQWUROOLQJ��$Q�LQGLYLGXDO�QHHGV�WR�VHW
SULRULWLHV�DQG�DOORFDWH�UHVRXUFHV�WR�DGDSW�WR
FKDQJLQJ�FRQGLWLRQV

7LPH�DQG�RWKHU�FRVWV��+RZ�PXFK�UHVRXUFH�RQH
LV�UHDG\�WR�GHYRWH�WR�DFWLYLWLHV�DW�WKH�JLYHQ
PRPHQW"

(&76����RU�DFDGHPLF�KRXUV�RI�UHDGLQJ�
LQGLYLGXDO�ZRUN

6\VWHP��
 6HOI�PRQLWRULQJ��$Q�LQGLYLGXDO�KDV�WR
DGGUHVV�DVSHFWV�RI�WKH�RYHUDOO�V\VWHP�DQG�LWV
GLUHFWLRQ��ZKLOH�LW�LV�FRQVWDQWO\�FKDQJLQJ

0RQLWRULQJ��5HJXODU�FKHFNV�RQ�SURJUHVV��³$P�,
OHDUQLQJ�ZKDW�,�WKLQN�,�VKRXOG�EH"´

6HOI�DVVHVVPHQW�WRROV

6\VWHP�� 6HOI�GHYHORSLQJ��7KH�V\VWHP�KROGV�D�PRGHO
RI�VHOI�DQG�LWV�GHYHORSPHQWDO�KLVWRU\

)XWXUH�OHDUQLQJ�SRVVLELOLWLHV��&XUUHQW�DFWLYLWLHV
DUH�FRQJUXHQW�ZLWK�WKH�SUHYLRXV�KLVWRU\�DQG
GHVLUHV

,GHQWLW\�DQG�SURILOH�PDQDJHPHQW��FRXUVH
VHDUFK�DQG�GLVFRYHU\ �VWXG\�LQIRUPDWLRQ
V\VWHPV��IDFXOW\�ZHE�SDJHV�

6\VWHP�� 6HOI�SURMHFWLQJ��,W�WDNHV�D�ORQJ�WHUP
SHUVSHFWLYH�DQG�FRPSDUHV�WKH�FXUUHQW�VHOI
DQG�SRVVLEOH�IXWXUH�VHOYHV

6HOI�VWHHULQJ�OHYHO��7KH�IXWXUH�SODQV��ZKR�WKH
OHDUQHU�ZDQWV�WR�EHFRPH��DUH�LQ�EDODQFH�ZLWK
WKH�SUHVHQW�DFWLYLWLHV

6XSSRUWLQJ
FKDQQHOV

0HVVDJLQJ��EURZVLQJ��NQRZOHGJH
FDSWXUH�DQG�VWUXFWXULQJ�WRROV
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+HUH��VRPH�REMHFWLRQV�PD\�EH�H[SUHVVHG�E\�D�UHJXODU�VWXGHQW��LV�WKH�VKLIW�WRZDUGV�3/(

MXVWLILHG�ZLWK�DOO�LWV�FROODWHUDO�FRPSOH[LW\"�,VQ¶W�PDQDJHPHQW�DQG�FRQQHFWLRQ�EHWZHHQ�VXEMHFWV

H[DFWO\�ZKDW�WKH�XQLYHUVLW\��DQG�WHDFKHU��VKRXOG�SURYLGH�ZKHQ�GHVLJQLQJ�D�FXUULFXOXP"�$V

)LHGOHU�DQG�9lOMDWDJD�SRLQW�RXW��WUDGLWLRQDO�IRUPDWV�RI�OHDUQLQJ�UDUHO\�HQFRPSDVV�V\VWHPV���±

��RI�WKH�960�PRGHO��7KLV�LV�H[HPSOLILHG�E\�D�FRPPRQ�WHQGHQF\�WR�LQWHUSUHW�OHDUQHUV¶

GURS�RXW�UDWHV�DQG�DEVHQWHHLVP�DV�VLJQV�RI�SRRU�FRXUVH�RU�FXUULFXOXP�GHVLJQ��ZKLOH�WKH

DZDUHQHVV�RI�DOO�WKH�PHQWLRQHG�VXE�V\VWHPV�FDQ�SURYLGH�RWKHU�H[SODQDWLRQV��,W�LV�D�VLJQLILFDQW

UHPDUN�WKDW�VKRZV�KRZ�LQVWLWXWLRQV�DUH�PRVWO\�IXQFWLRQLQJ�MXVW�LQ�WKH�UHDOP�RI�VXE�V\VWHP���

7KH�RWKHU�VLGH�RI�WKLV�FRLQ�LV�OHDUQHUV¶�LQDELOLW\�WR�VKDSH�VXE�V\VWHP����7KH�DXWKRUV¶

H[SHULPHQW�VKRZV�WKDW�LW�ZRXOG�UHDOO\�KHOS�WKH�OHDUQHUV�LI�WKH�LQVWLWXWLRQV�³HPDQFLSDWHG´�WKHP

LQ�WKH�IRUPXODWLRQ�RI�SHUVRQDO�OHDUQLQJ�SURMHFWV�DQG�WKHLU�VSHFLILF�HQYLURQPHQWV�

+DYLQJ�GLVFXVVHG�KRZ�WR�FRQVWUXFW�3/(�YLD�WKH�960�PRGHO��ZH�FDQ�JR�EDFN�WR�WKH

ILUVW�GHILQLWLRQ�RI�3HUVRQDO�/HDUQLQJ�(QYLURQPHQW�DQG�PDNH�VRPH�FKDQJHV��3/(�LV�D�V\VWHP�

FUHDWHG�DQG�FRQVWDQWO\�PRGLILHG�E\�WKH�OHDUQHU�DORQJ�ZLWK�RWKHU�DFWRUV�RI�WKH�OHDUQLQJ�SURFHVV�

WKDW�VXSSRUWV�WKHLU�VWXGLHV�LQ�WKH�RYHUDOO�HQYLURQPHQW�RI�WKHLU�OLIH��,WV�FRPSRQHQWV�DUH�GHYRWHG

WR�FDSWXULQJ��WUDQVPLWWLQJ��VWRULQJ��UHWULHYLQJ��PDQLSXODWLQJ��DQG�GLVSOD\LQJ�LQIRUPDWLRQ��DV

ZHOO�DV�PDQDJLQJ�WKHLU�UHVRXUFHV��FKDQQHOV�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ��DQG

PRQLWRULQJ�WKHLU�JRDOV�DV�D�OHDUQHU�

,�IRXQG�D�IHZ�JDSV�LQ�UHVHDUFK�WKDW�,�KRSH�WR�DGGUHVV��,�FRXOG�QRW�ILQG�UHDG\�WR�XVH

JXLGHOLQHV�IRU�VWXGHQWV�WR�PDNH�WKHLU�RZQ�3/(�TXLFNHU��7KLV�FDQ�EH�D�SUDFWLFDO�DSSOLFDWLRQ�RI

P\�UHVHDUFK��$QRWKHU�RSSRUWXQLW\��LQ�P\�RSLQLRQ��OLHV�DW�WKH�LQWHUVHFWLRQ�RI�HGXFDWLRQDO�DQG

PDQDJHPHQW�SUDFWLFHV�EHFDXVH�960�LV�QRW�WKH�RQO\�LQVWUXPHQW�WKDW�FDQ�EH�WUDQVIRUPHG�DQG

XVHG�LQ�HGXFDWLRQ��)RU�LQVWDQFH��WKHUH�DUH�VHYHUDO�SDSHUV�RQ�WKH�DSSOLFDWLRQ�RI�SURMHFW

PDQDJHPHQW�IUDPHZRUNV�LQ�FROODERUDWLYH�OHDUQLQJ��3RSH�5XDUN��������DQG�UHVHDUFK��5HZ�HW

DO���������

0HWKRGRORJ\

$XWRHWKQRJUDSK\

,Q�RUGHU�WR�VWXG\�3/(��,�KDYH�FKRVHQ�WR�LQYHVWLJDWH�P\�RZQ�H[SHULHQFH�DV�D�VWXGHQW�PDLQO\

WKURXJK�MRXUQDOLQJ��7KLV�PHWKRG�FDQ�EH�GHILQHG�DV�DQ�DXWRHWKQRJUDSKLF�RQH��$V�3RXORV

GHILQHV�LW��DXWRHWKQRJUDSK\�LV�³����DQ�REVHUYDWLRQDO��SDUWLFLSDWRU\��DQG�UHIOH[LYH�UHVHDUFK

PHWKRG�WKDW�XVHV�ZULWLQJ�DERXW�WKH�VHOI�LQ�FRQWDFW�ZLWK�RWKHUV�WR�LOOXPLQDWH�WKH�PDQ\�OD\HUV�RI
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KXPDQ�VRFLDO��HPRWLRQDO��WKHRUHWLFDO��SROLWLFDO��DQG�FXOWXUDO�SUD[LV��L�H���DFWLRQ��SHUIRUPDQFH�

DFFRPSOLVKPHQW�´��������SS���±����,W�FDQ�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU�IRUPV�RI

TXDOLWDWLYH�VRFLDO�UHVHDUFK��$XWRHWKQRJUDSKHUV�RIWHQ�EULQJ�WRJHWKHU�VHOI�REVHUYDWLRQ�DQG

FR�SDUWLFLSDQWV
�H[SHULHQFHV��FROOHFW�GDWD�IURP�YDULRXV�VRXUFHV�WR�FUHDWH�D�FRPSHOOLQJ�QDUUDWLYH

�H�J��FRQGXFW�LQWHUYLHZV���XVH�MRXUQDOLQJ�DQG�QDUUDWLYH�DQDO\VLV��HWF�

7KLV�K\EULG�DSSURDFK�VHHPHG�QDWXUDO�WR�SURFHHG�ZLWK�LQ�P\�VWXG\��,W�ZDV�FKDOOHQJLQJ

IRU�PH�VLQFH�,�KDYH�QHYHU�XVHG�TXDOLWDWLYH�PHWKRGV�EHIRUH�EXW�WKLV�SUHPLVH�PDGH�P\�UHVHDUFK

QHZ�DQG�H[FLWLQJ��%XW�ZK\�ZDV�LW�QDWXUDO"�$GDPV�DQG�FROOHDJXHV�ZULWH�DERXW�WKH�SXUSRVH�RI

DXWRHWKQRJUDSKLF�VWXGLHV�DQG�FRQFOXGH�WKDW�DXWRHWKQRJUDSKLF�ZRUN�LV�HVVHQWLDOO\�DLPHG�DW

GHVFULELQJ�H[SHULHQFHV�WKDW�FDQQRW�EH�FDSWXUHG�WKURXJK�WUDGLWLRQDO�UHVHDUFK�PHWKRGV��������

$QRWKHU�SXUSRVH�RI�VXFK�ZRUN�LV�WR�DUWLFXODWH�LQVLGHU�NQRZOHGJH�RI�H[SHULHQFH�WR�PDNH�WKLV

H[SHULHQFH�IDPLOLDU�WR�XQIDPLOLDU�DXGLHQFHV��,�IRXQG�WKHVH�UHDVRQV�VLPLODU�WR�PLQH�LQ�D�VHQVH

WKDW�ZULWLQJ�IURP�D�OHDUQHU¶V�SHUVSHFWLYH�LV�DV�LPSRUWDQW�DV�ZULWLQJ�IURP�DQ�LQVWLWXWLRQDO�RU

HGXFDWRU¶V�RQH��:KDW�,�VHH�DV�D�JRDO�RI�WKLV�VWXG\�LV�WR�VKRZ�ZKDW�P\�H[SHULHQFH�DV�D�OHDUQHU

ZDV��DQG�LW�LV�RQO\�QDWXUDO�WR�ZULWH�DERXW�LW�LQ�D�IRUP�RI�VHOI�VWXG\��$Q\�TXDOLWDWLYH�RU

TXDQWLWDWLYH�VWXG\�³IURP�WKH�RWKHU�VLGH´�FDQ�EH�SURQH�WR�GUDZEDFNV�OLNH�DVNLQJ�WKH�ZURQJ

TXHVWLRQV��WKXV��EHLQJ�ERWK�WKH�VXEMHFW�RI�WKH�UHVHDUFK�DQG�WKH�UHVHDUFKHU�PD\�UHVXOW�LQ�D�PRUH

FRPSUHKHQVLYH�SLFWXUH��6R��EHLQJ�DQ�DXWRHWKQRJUDSKLF�UHVHDUFK��WKLV�ZRUN�GRHV�QRW�FODLP�WR

UHYHDO�DQ\�XQLYHUVDO�WUXWK��+RZHYHU��,�EHOLHYH�WKDW�WKH�OLPLWDWLRQV�WKLV�VWXG\�KDV�DUH��RQ�WKH

FRQWUDU\��UHZDUGLQJ�

0\�ZRUN�ZDV�SDUWLDOO\�LQVSLUHG�E\�WKH�DXWRHWKQRJUDSKLF�SDSHU�E\�'DQLHO�&ODUN�������

RQ�LGHQWLW\�LQ�UHODWLRQ�WR�WHFKQRORJ\��+H�FRGHG���\HDUV
�ZRUWK�RI�EORJ�HQWULHV��PDNLQJ�WKHP�D

GDWD�VRXUFH�IRU�KLV�VHOI�VWXG\��DQG�LGHQWLILHG�UHFXUULQJ�UHIHUHQFHV�WR�VNLOOV��SUDFWLFHV��DQG

LGHQWLW\��7KLV�ZD\�KH�ZDV�DEOH�WR�WUDFN�KLV�WUDQVIRUPDWLRQ�IURP�D�³WHFKQRORJ\�QRYLFH´�WR�D

³JR�WR�SHUVRQ�RQ�WKHVH�PDWWHUV´��,�GHFLGHG�WR�IROORZ�D�VLPLODU�SDWK�DQG�FUHDWHG�D�7HOHJUDP

FKDQQHO�WR�VWRUH�REVHUYDWLRQV��7HOHJUDP�LV�D�FORXG�EDVHG�PRELOH�DQG�GHVNWRS�PHVVDJLQJ�DSS

ZLWK�D�IRFXV�RQ�VHFXULW\�DQG�VSHHG��,W�KDV��ERWK�SULYDWH�DQG�SXEOLF��JURXS�FKDWV�DQG�EORJV��RU

FKDQQHOV��ZLWK�UHDFWLRQV��FRPPHQWV��PHGLD�DWWDFKPHQWV��HWF��%HLQJ�WKH�HTXLYDOHQW�RI�D�GLDU\��D

EORJ�VHHPHG�OLNH�D�JRRG�VWDUW�IRU�3/(�GHYHORSPHQW��,W�ZDV�XVHG�DV�D�PXOWL�WRRO�²�D�FKDQQHO

ZDV�QRW�RQO\�D�SODFH�WR�FROOHFW�GLDU\�HQWULHV�ZLWK�UHIOHFWLRQV�EXW�DOVR�D�QRWHV¶�VWRUDJH�DQG�D

WR�GR�OLVW��'LJLWDO�HQWULHV�DUH�HDVLHU�WR�RUJDQLVH��H�J��WKH\�DUH�DXWR�GDWHG��DQG�SURFHVV

FRPSDUHG�WR�SDSHU�RQHV��6LQFH�P\�FKDQQHO�ZDV�D�SXEOLF�RQH��,�GHFLGHG�WR�XVH�P\�SHUVRQDO

GLDU\�LQ�WKH�DSS�FDOOHG�6WRLF�WR�ZULWH�GRZQ�VHQVLWLYH�DQG�HPRWLRQ�IRFXVHG�WKRXJKWV�ZKHQ

QHFHVVDU\�
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7KH�FRQFHSW�RI�EORJJLQJ�ZDV�QRW�QHZ�WR�PH��,�GLVFRYHUHG�WKH�SRZHU�RI�7HOHJUDP

FKDQQHOV�PDQ\�\HDUV�DJR��,W�LV�D�SRSXODU�ZD\�RI�FRPPXQLFDWLQJ�LGHDV�LQ�GLIIHUHQW�SURIHVVLRQDO

FRPPXQLWLHV�LQ�5XVVLD��0DQ\�H[SHULHQFHG�SURIHVVLRQDOV�WHQG�WR�NHHS�D�EORJ�WR�VKDUH�WKHLU

ILQGLQJV�ZLWK�WKH�DXGLHQFH��FRPPHQW�RQ�LPSRUWDQW�HYHQWV��KROG�WDONV��DQG�VR�RQ��,�KDYH

DOUHDG\�WULHG�WR�ZULWH�DERXW�P\�KREE\�DQG�HYHQ�VKDUHG�P\�QRWHV�ZKHQ�UHDGLQJ�WKHPDWLF

ERRNV��,�ZDV�VXUSULVHG�WR�QRWLFH�WKDW�LW�KHOSV�WR�ERWK�VWRUH�LQIRUPDWLRQ�RQOLQH�DQG�UHPHPEHU�LW

DIWHUZDUGV��8QOLNH�SDSHU�QRWHV��P\�QRWHV�LQ�7HOHJUDP�ZHUH�QHDW�DQG�HDV\�WR�JR�EDFN�WR

EHFDXVH�RI�P\�FDUHIXO�DWWLWXGH�WRZDUGV�ZULWLQJ�IRU�³WKH�DXGLHQFH´��0RUHRYHU��D�W\SLFDO�SRVW

ZRXOG�QRW�EH�D�VLPSOH�EXOOHW�OLVW�RU�D�OLQN�WR�D�<RXWXEH�YLGHR�,�ZDQW�WR�ZDWFK�ODWHU�²�LW�ZRXOG

EH�D�VWUXFWXUHG�WKRXJKW�WKURXJK�WH[W�WKDW�LV�DPXVLQJ�WR�UHDG��$FFRUGLQJ�WR�UHVHDUFK��2VPDQ

DQG�.RK��������:LOOLDPVRQ�HW�DO����������KLJKHU�FULWLFDO�WKLQNLQJ�GHYHORSV�DV�DQ�RXWFRPH�RI

XVLQJ�EORJJLQJ��HYHQ�DV�D�VSDFH�WR�VKDUH�KRPHZRUN���XVLQJ�EORJV�IRU�UHIOHFWLRQ�LV�HVSHFLDOO\

XVHIXO�LQ�SUDFWLWLRQHU�RULHQWHG�FRXUVHV�

7KDW�EHLQJ�VDLG��P\�OHDUQLQJ�GLDU\�IRU�DXWRHWKQRJUDSKLF�UHIOHFWLRQV�WRRN�D�GLJLWDO�IRUP�

$GGLWLRQDO�GDWD

7R�FROOHFW�DGGLWLRQDO�GDWD��D�TXHVWLRQQDLUH�ZDV�GHVLJQHG�WR�EH�GLVWULEXWHG�DPRQJ�RWKHU

PDVWHU¶V�SURJUDPPH�VWXGHQWV��,Q�WKH�SURFHVV�RI�P\�3/(�GHYHORSPHQW��,�ZDV�FXULRXV�WR�QRW

RQO\�LQYHVWLJDWH�ZKDW�RWKHU�UHVHDUFKHUV�RU�MXVW�HQWKXVLDVWV�KDYH�WR�VD\�RQ�WKH�WRSLF�EXW�WR�DOVR

ORRN�LQWR�P\�SHHU�VWXGHQWV¶�H[SHULHQFHV�VLQFH�ZH�KDG�WR�EH�GHDOLQJ�ZLWK�WKH�VDPH�SUREOHPV�LQ

WKH�VDPH�OHDUQLQJ�HQYLURQPHQW�

,Q�P\�VXUYH\�VWXGHQWV�ZHUH�DVNHG�WR�DQRQ\PRXVO\�OLVW�WKH�WRROV�WKH\�XVH�DV�D�SDUW�RI

WKHLU�3/(��DQG�H[SUHVV�WKHLU�VDWLVIDFWLRQ�ZLWK�WKHLU�OHDUQLQJ�RXWFRPHV�DQG�WKH�RUJDQLVDWLRQ�RI

WKH�VWXGLHV��4XHVWLRQV�LQFOXGHG�LQ�WKH�VXUYH\�DUH�OLVWHG�LQ�$SSHQGL[����7KH�VXUYH\�ZDV

FRQGXFWHG�LQ�1RYHPEHU������YLD�*RRJOH�)RUPV�DQG��JRLQJ�IRUZDUG��GLG�QRW�KDYH�D�KLJK

UHVSRQVH�UDWH��Q� �����7R�FRPSHQVDWH�IRU�WKH�ORZ�QXPEHU�RI�DQVZHUV��,�GHFLGHG�WR�QRW�RQO\

DQDO\VH�WKH�RXWSXW�RI�WKH�VHOI�FRQVWUXFWHG�LQVWUXPHQW�WR�JHW�RWKHU�VWXGHQWV¶�RSLQLRQV�EXW�WR�DOVR

ORRN�FORVHU�DW�JURXS�FKDWV��FRPPHQWV�DQG�IRUXPV�WR�JHW�PRUH�LQVLJKWV��3ULRU�WR�WKDW��WKH

VR�FDOOHG�H[SHULPHQW�LQLWLDWHG�E\�WKH�SURJUDPPH¶V�GLUHFWRU�KDG�WDNHQ�SODFH��,W�ZDV�D�GLDU\�OLNH

DQRQ\PRXV��VWXGHQWV�PRVWO\�XVHG�QLFNQDPHV��TXHVWLRQQDLUH�GHVLJQHG�WR�PRQLWRU�KRZ�ZH�DUH

GRLQJ�GXULQJ�WKH�ILUVW�PRQWK�RI�RXU�VWXGLHV�²�$XJXVW�VHVVLRQ��,WV�UHVXOWV�ZHUH�DQRWKHU�ULFK

VRXUFH�RI�GDWD�RQ�VWXGHQWV¶�VWUXJJOHV��7KH�QXPEHU�RI�SDUWLFLSDQWV�ZDV����ZLWK�HDFK�RI�WKHP

OHDYLQJ�IURP���WR���UHVSRQVHV����ZHHN�²���UHVSRQVH���7KH�TXHVWLRQV�,�WRRN�D�SDUWLFXODU

LQWHUHVW�LQ�ZHUH��±���WKH�IXOO�YHUVLRQ�RI�WKH�TXHVWLRQQDLUH�FDQ�EH�DFFHVVHG�LQ�$SSHQGL[����
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7KH\�ZHUH�GLUHFWHG�DW�WKH�VWXGHQWV¶�FKDOOHQJHV��IHHOLQJV�RI�XQFHUWDLQW\�DQG�DFFRPSOLVKPHQW�

FRQQHFWLRQ�WR�WKH�FODVV��WKRXJKW�DQG�LGHDV��:KLOH�UHDGLQJ�WKH�VR�FDOOHG�³$XJXVW�GLDULHV´�,

FROOHFWHG�D�QXPEHU�RI�SRLQWV�XVLQJ�LQGXFWLYH�FRGLQJ�DV�,�GLG�QRW�KDYH�D�SUHGHILQHG�OLVW�RI

SUREOHPV�D�VWXGHQW�PLJKW�HQFRXQWHU��$OWKRXJK�WKH�LQLWLDO�LQYHQWRU\�RI�FRGHV�FRXOG�EH

FRPSRVHG�RI�WKH�ZRUGV�XVHG�LQ�WKH�VXUYH\�TXHVWLRQV��DFFRPSOLVKPHQW��FRQQHFWLRQ�WR�WKH�FODVV�

FKDOOHQJHV��XQFHUWDLQW\��LGHDV��RWKHU�WKRXJKWV�DQG�FRPPHQWV���LW�GLG�QRW�ZRUN�EHFDXVH�,�ZDV

IRFXVHG�RQ�ILQGLQJ�WKH�FKDOOHQJHV��7KXV�,�KDYH�FROOHFWHG�D�OLVW�RI�WKLQJV�,�IRXQG�WURXEOLQJ

GXULQJ�WKH�ILUVW�PRQWKV�RI�VWXGLHV�DQG�WULHG�WR�ILQG�WKHP�LQ�WKH�GLDULHV��HYHQWXDOO\�H[SDQGLQJ�LW

ZLWK�RWKHU�FRPPHQWV�IURP�WKH�VWXGHQWV��,W�FDQ�EH�YLHZHG�DV�D�OLVW�RI�FKDOOHQJHV�PH�DQG�P\

SHHUV�ZHUH�IDFLQJ�DW�WKDW�WLPH��6XUYH\�UHVXOWV�DORQJ�ZLWK�RWKHU�FRPPHQWV�UHFHLYHG��REVHUYHG�

DQG�VDYHG�IURP�RWKHUV��DUH�SUHVHQWHG�LQ�WKH�QH[W�FKDSWHUV�

5HVXOWV

9DULHW\

(YHU\�FRXUVH�ZDV�FKDOOHQJLQJ�LQ�LWV�RZQ�ZD\�EXW�WKH�RYHUDOO�FRPSOH[LW\�ZDV�QRW�OLPLWHG�E\

WKH�FRXUVH�PDWHULDOV�RQO\��:KHQ�VWXG\LQJ��DFFRUGLQJ�WR�WKH�960�PRGHO��ZH�VKRXOG�QRW�IRUJHW

DERXW�OHVV�REYLRXV�DVSHFWV��WRR��OLNH�WKH�RYHUDOO�RUJDQLVDWLRQ�RI�WKH�SURFHVV��$V�SDUW�RI�WKH

FRXUVH�&ULWLFDO�,VVXHV�RI�7HFKQRORJ\�8VH�LQ�(GXFDWLRQ�ZH�KDYH�GLVFXVVHG�DQ�LVVXH�FDOOHG

³YDULHW\´��7KLV�WHUP�KDV�FDXJKW�P\�DWWHQWLRQ�DV�LW�ZDV�RQH�RI�WKH�UHFXUULQJ�WKHPHV�LQ�WKH

GLDULHV��$QRWKHU�VXLWDEOH�ODEHO�IRU�WKHVH�SUREOHPV�ZRXOG�EH�³RUJDQLVDWLRQDO´�DQG�

XQIRUWXQDWHO\��PRVW�RI�WKHP�FDQQRW�EH�DGGUHVVHG�RQ�D�SHUVRQDO�OHYHO�

7KH�WHUP�³YDULHW\´�LV�XVHG�LQ�WKLV�WKHVLV�WR�UHIHU�WR�WKLQJV�WKDW�DQ�RUJDQLVDWLRQ�QHHGV�WR

KDQGOH�WR�UHPDLQ�YLDEOH��%DUGRQH�	�(UDG]H���������7KH�VRXUFH�RI�YDULHW\��DFFRUGLQJ�WR

%DUGRQH�DQG�(UDG]H��LV�QHVWHG�DW�WKH�PLFUR�OHYHO�RI�HGXFDWLRQDO�LQVWLWXWLRQV��WHDFKHUV¶�DQG

VWXGHQWV¶�LQGLYLGXDO�LQWHUHVWV��QHHGV��SODQV��SUHIHUHQFHV��SULRULWLHV��VNLOOV��DQG�VR�RQ��7KH

YDULHW\�PD\�EH�WKH�UHVXOW�RI�DQ�LQVWUXPHQWDOLVW�YLHZ�RQ�WHFKQRORJ\�XVH�LQ�HGXFDWLRQ��WRROV�DUH

WKHUH�WR�IL[�SUREOHPV�UDWKHU�WKDQ�EH�LQ�V\PELRVLV�ZLWK�GLIIHUHQW�DFWRUV¶�QHHGV��7KH�QHHG�IRU

UH�RUJDQLVDWLRQ��EHWWHU�UHJXODWRU\�PHDVXUHV��DULVHV�ZKHQ�PLFUR�YDULHW\�PHHWV�PDFUR

�LQVWLWXWLRQDO��DUUDQJHPHQWV��FUHDWLQJ�WKH�PHVR�OHYHO��7KH�SUREOHPV�,�DP�DERXW�WR�OLVW�DUH

VLJQDOOLQJ�WKH�QHHG�IRU�VXFK�YDULHW\�KDQGOLQJ�VWHSV��,�FDUHIXOO\�UHDG�HYHU\�UHVSRQVH�IURP�WKH

VR�FDOOHG�³$XJXVW�GLDULHV´�WR�SURYLGH�TXRWHV��LQFOXGLQJ�P\�RZQ��FRUUHVSRQGLQJ�WR�WKH

HVWDEOLVKHG�³WKHPHV´��7KLV�FKDSWHU�DQG�WKH�QH[W�RQH�DUH�GHGLFDWHG�WR�WKHP�
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)LUVW�RI�DOO��GLIIHUHQW�WRROV�UHSHDW�RWKHU�WRROV¶�IXQFWLRQDOLW\�FUHDWLQJ�D�OHYHO�RI

UHGXQGDQF\�WKDW�FRXOG�KDYH�EHHQ�DYRLGHG��$V�RQH�UHVSRQGHQW�XQGHU�WKH�QLFNQDPH

³)LRQQD	&DNH´�ZURWH��³7RR�PDQ\�SODWIRUPV�DQG�VRXUFHV�RI�LQIRUPDWLRQ�WR�PRQLWRU�RQ�WRS�RI

ZKDW�,�DOUHDG\�KDYH´�

/HW�PH�GHPRQVWUDWH�WKLV�E\�GUDZLQJ�D�VFKHPD�RI�WRROV�WKDW�,�ZDV�XVLQJ�GXULQJ�WKH

VWXGLHV��)LJXUH�����7KH�SUREOHP�LV�WKDW�HYHU\�WRRO�FDQ�KDYH�PDQ\�IXQFWLRQV��DQG�VRPH�WHDFKHUV

SUHIHU�RQH�RYHU�WKH�RWKHU��$�VWXGHQW�PLJKW�EH�XVLQJ�WKH�VDPH�WRRO�LQ�WKHLU�SHUVRQDO�RU

SURIHVVLRQDO�OLIH�ZKLFK�PD\�EH�LQFRQYHQLHQW�RU�GLVRULHQWLQJ��0RUHRYHU��VRPHZKHUH�EHWZHHQ

WKH�XQLYHUVLW\�DQG�WHDFKHUV�OLH�DGPLQLVWUDWLYH�DSSOLFDWLRQV��DQG�WHDFKHUV�KDYH�WKHLU�SHUVRQDO

OLIH��WRR��)RU�H[DPSOH��LQ�D�SDSHU�DLPHG�DW�FUHDWLQJ�D�PRGHO�RI�3/(�RI�D�XQLYHUVLW\

PDWKHPDWLFV�WHDFKHU�E\�9ODVHQNR�DQG�FROOHDJXHV��������WHDFKHUV¶�DFWLYLWLHV�DUH�EURNHQ�GRZQ

LQWR�WKH�IROORZLQJ�FDWHJRULHV��DUUDQJLQJ�WKH�OHDUQLQJ�SURFHVV��VHDUFKLQJ�IRU�LQIRUPDWLRQ��GRLQJ

UHVHDUFK��DQDO\VLV�DQG�VWDWLVWLFDO�SURFHVVLQJ�RI�WKH�LQIRUPDWLRQ��GRLQJ�WKH�FDOFXODWLRQ�

SXEOLVKLQJ�UHVHDUFK�SDSHUV��SXEOLVKLQJ�SRSXODU�VFLHQFH�PDWHULDOV��GHVLJQLQJ�SUHVHQWDWLRQV�

FROODERUDWLQJ�DQG�FRPPXQLFDWLQJ��VDYLQJ�GDWD��$QRWKHU�JURXS�RI�UHVHDUFKHUV��*DUFtD�0DUWtQH]

HW�DO���������XVH�D�YHU\�FRQFLVH�FDWHJRULVDWLRQ�LQ�WKHLU�TXDQWLWDWLYH�VWXG\�RQ�3/(�WRROV�XVHG�E\

VWXGHQWV��DFFHVVLQJ�LQIRUPDWLRQ��FRQWHQW�FUHDWLRQ��VKDULQJ�LQIRUPDWLRQ��,�GHFLGHG�WR�XVH�D

VLPLODU�ZD\�RI�DUUDQJLQJ�DSSOLFDWLRQV�LQWR�JURXSV��,�GLG�QRW�LQFOXGH�WRR�JHQHUDO�WRROV�OLNH

VHDUFK�HQJLQHV��WRR�VSHFLILF�RQHV��RU�WKH�RQHV�ZKLFK�DUH�PDLQO\�DSSOLHG�LQ�UHVHDUFK�DQG�VLPSO\

GR�QRW�KDYH�FRPPRQ�DOWHUQDWLYHV�WR�FKRRVH�IURP��0HQGHOH\��MRXUQDO�GDWDEDVHV��
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)LJXUH��

9DULHW\�RQ�WKH�DSSOLFDWLRQV��DQG�ZHEVLWHV��OHYHO��5HFXUULQJ�DSSOLFDWLRQV�DUH�FRORXU�FRGHG
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6R�ZKDW�SUREOHPV�GRHV�WKLV�VWDWH�RI�DIIDLUV�OHDG�WR"�:HELQDU�OLQNV�DUH�SXEOLVKHG�LQ

GLIIHUHQW�SODFHV�DQG�PD\�FKDQJH��2QH�RI�WKH�IUHTXHQWO\�DVNHG�TXHVWLRQV�LQ�WKH�:KDWVDSS

JURXS�FKDW�LV�³&DQ�\RX�VHQG�D�]RRP�OLQN"´��5HDGLQJ�PDWHULDOV�DUH�GLVWULEXWHG�DPRQJ�GLIIHUHQW

UHVRXUFHV�RU�IROGHUV��WRR��2UJDQLVDWLRQ�WDNHV�XS�D�ORW�RI�WLPH�UHDFKLQJ�³D�QXPEHU�RI�KRXUV�HDFK

ZHHN´��DV�RQH�VWXGHQW��'DQQLHOOH��ZURWH��6KH�H[SODLQHG�LW�E\�VWDWLQJ�WKDW�WKHVH�KRXUV�VWDQG�IRU

³QRW�QHFHVVDULO\�GRLQJ�WKH�KRPHZRUN��EXW�PRUH�VR�GLJHVWLQJ�:+(5(�HYHU\WKLQJ�LV�DQG

&2035(+(1',1*�ZKDW�,
P�UHDGLQJ�DQG�YLHZLQJ´�

2Q�WRS�RI�WKDW��WKHUH�LV�QR�XQLYHUVDO�FDOHQGDU�IRU�GHDGOLQHV�DQG�ZHELQDUV��2QH�VWXGHQW

�³$QJXV´��ZURWH�WKDW�WKH\�PDQDJHG�³WR�GUDZ�XS�D�GHWDLOHG�FDOHQGDU�IRU�WKH�WHUP��ZLWK

ZHELQDUV��DVVLJQPHQWV�DQG�DVVHVVPHQW�FULWHULD´�DV�LW�ZDV�³JRRG�WR�KDYH�DQ�RYHUDOO�YLHZ�RI�LW

DOO�IRU�EHWWHU�WLPH�PDQDJHPHQW´��$�VWXGHQW�XQGHU�WKH�QLFNQDPH�³%DQDQDPDPD´�FKRVH�WR�XVH

*RRJOH�&DOHQGDU�

$V�,�ZRUN�LQ�VFKRRO�DQG�GHDO�ZLWK�HOHFWURQLF�GLDU\�RQ�D�GDLO\�EDVLV��ZKLFK�,�ILQG�YHU\
FRPIRUWDEOH�WR�KDYH�HYHU\WKLQJ�LQ�RQH�SODFH��,�VWUXJJOH�ZLWK�SXWLQJ�WRJHWKHU�DOO�WKH
SLHFHV�RI�LPSRUWDQW�LQIRUPDWLRQ��GHDGOLQHV��WDVNV��L�FKHFN�VHYHUDO�SODFHV�HYHU\�GD\�LQ
RUGHU�QRW�WR�PLVV�DQ\WKLQJ��WR�KDYH�HYHU\WKLQJ�LQ�RQH�SODFH�,�GHFLGHG�WR�MXVW�WUDQVIHU�DOO
WKH�WDVNV�DQG�WKHLU�GHDGOLQHV�WR�P\�JRRJOH�FDOHQGDU��VR�WKDW�,�GRQ
W�QHHG�WR�UHWXUQ�EDFN
WR�WKH�VDPH�LQIRUPDWLRQ�

$V�IRU�FRPPXQLFDWLRQ�DQG�LQVLJKW�VKDULQJ��VRPH�GLVFXVVLRQV�WDNH�SODFH�RQ�WKH�0RRGOH

IRUXP��VRPH�²�LQ�=RRP��DQG�VRPH�²�LQ�7HDPV��7KH�VDPH�JRHV�IRU�SHUVRQDO�DQG�JURXS�FKDWV�

LQ�7HDPV��:KDWV$SS��DQG��RI�FRXUVH��PDLOER[��7KH�QXPEHU�RI�QRWLILFDWLRQV�FDQ�JHW

RYHUZKHOPLQJ�DQG�LW�DSSHDUV�LPSRVVLEOH�WR�QDYLJDWH�WKURXJK�DOO�WKH�H[SUHVVHG�WKRXJKWV��,Q

=RRP�FDVH�LW�LV�HYHQ�PRUH�VR�DV�=RRP�GLVFXVVLRQV�DUH�V\QFKURQRXV�DQG�PD\�QHYHU�EH

UHYLVLWHG��0\�HPRWLRQDO�FRPPHQW�UHJDUGLQJ�WKLV�RQH�ZDV��³7RR�PXFK�LQIRUPDWLRQ����6XIIHULQJ

IURP�)202�DQG�JHWWLQJ�DOO�WKHVH�OLWWOH�QRWLILFDWLRQV�IURP�GLIIHUHQW�FKDQQHOV�LV�D�EDG�FRPER´�

:KDWVDSS�ZDV�XVHG�WRR�RIWHQ��³$QJXV´�VXJJHVWHG�KDYLQJ�D�VHSDUDWH�FKDW�IRU�³PDWWHUV�WKDW

PDWWHU´�DV�WKH\�³KDG�WR�PXWH�QRWLILFDWLRQV�WR�DYRLG������SLQJV�D�GD\´��7KH�VDPH�KDSSHQHG�WR

7HDPV��'DQLHOOH�ZURWH�³,�PXVW�SXW�DVLGH�PRUH�WLPH�WR�HQVXUH�,�DP�QRW�PLVVLQJ�LQIRUPDWLRQ�RQ

7HDPV´�

%XW�WKH�LVVXH�,�IRXQG�SDUWLFXODUO\�IUXVWUDWLQJ�ZDV�WKH�DEVHQFH�RI�D�XQLYHUVDO�SODFH�IRU

KRPHZRUN�VXEPLVVLRQ��)RU�H[DPSOH��D�FRXUVH�FDQ�KDYH�DQ�DVVLJQPHQW�GHVFULSWLRQ�SXEOLVKHG

LQ�0RRGOH�EXW�LW�VWLOO�KDV�WR�EH�VXEPLWWHG�YLD�H�PDLO��7KLV�PD\�UHVXOW�LQ�VWXGHQWV¶�LQDELOLW\�WR

WUDFN�SURJUHVV�LQ�WKH�*UDGHV�WDE��)LJXUH����
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)LJXUH��

*UDGHV�WDE�LQ�0RRGOH

0\�SHUVRQDO�FRQFHUQ�UHJDUGLQJ�WKH�YDULRXV�GHVWLQDWLRQV�RI�KRPHZRUN�LV�WKLV��KRZ�FDQ

,�WUDFN�P\�SURJUHVV�DQG�EHWWHU�XQGHUVWDQG�ZKDW�,�KDYH�OHDUQHG�GXULQJ�WKLV�SURJUDPPH�LI

HYHU\WKLQJ�,�GR�LV�VFDWWHUHG�DFURVV�GLIIHUHQW�SODFHV"

2WKHU�LVVXHV

7KH�RQERDUGLQJ�LV�PLVVLQJ�WKLQJV�OLNH�FRXUVH�UHJLVWUDWLRQ�UXOHV��WXLWLRQ�SD\PHQW�UXOHV�

VFLHQWLILF�SDSHUV¶�VHDUFK�JXLGHOLQHV��DQG�SURSHU�LQWURGXFWLRQ�LQWR�87�DFFRXQWV

�ORJLQ�SDVVZRUG�LQIRUPDWLRQ�ZDV�FRQIXVLQJ�EHFDXVH�WKH�HPDLO�FDQ�EH�W\SHG�LQ���GLIIHUHQW

ZD\V���6RPH�RUJDQLVDWLRQDO�LQIRUPDWLRQ�LV�GLVWULEXWHG�VROHO\�E\�H�PDLO�RQ�0RQGD\V�D�IHZ

GD\V�EHIRUH�WKH�GHDGOLQH�

$V�VRPH�VWXGHQWV�GLG�QRW�ZULWH�DFDGHPLF�SDSHUV�EHIRUH�RU�VLPSO\�IRUJRW�KRZ�WR�GR�LW�

WKHUH�ZHUH�D�IHZ�FRPPHQWV�LQ�WKH�GLDULHV�UHODWHG�WR�WKDW�LVVXH��,DQ�ZURWH��³���DV�,�KDYH�QHYHU

ZULWWHQ�D�SDSHU�RU�WKHVLV�EHIRUH��,�DOVR�ILQG�WKH�LGHD�RI�RUJDQLVLQJ�WKH�QHFHVVDU\

UHDGLQJ�FRPSLOLQJ�D�ELEOLRJUDSK\�D�OLWWOH�LQWLPLGDWLQJ´��+HUH�LV�DQ�H[FHUSW�IURP�DQRWKHU

VLPLODU�UHVSRQVH�

,
P�VWUXJJOLQJ�WR�XVH�WKH�87�OLEUDU\�SRUWDO��&DQ�ZH�QRW�VHDUFK�PXOWLSOH�MRXUQDOV�DW�WKH
VDPH�WLPH"��$OVR��ZRXOG�LW�EH�SRVVLEOH�WR�KDYH�D�OLVW�RI�MRXUQDOV�VSHFLILF�WR�(GXFDWLRQ�
(G�7HFK"��7KHUH
V�D�PRXQWDLQ�WR�VHDUFK�WKURXJK���'DQLHOOH�

&RPSXOVRU\�FRXUVHV�VWLOO�QHHG�UHJLVWUDWLRQ�LQ�®,6�,,�ZKLFK�LV�FRXQWHU�LQWXLWLYH��7KH

VDPH�JRHV�IRU�WKH�FRXUVHV�WKDW�FRQVLVW�RI�WZR�SDUWV�²�HDFK�SDUW�QHHGV�LWV�RZQ�UHJLVWUDWLRQ��)RU

H[DPSOH��,�GLG�QRW�NQRZ�WKDW�,�KDG�WR�UHJLVWHU�IRU�WKH�VHFRQG�SDUW�RI�WKH�FRXUVH�5HVHDUFK�LQ



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

(GXFDWLRQDO�7HFKQRORJ\�DQG�UHFHLYHG�D�OHWWHU�TXHVWLRQLQJ�P\�DWWHQGDQFH��DOWKRXJK�,�KDG

FRPSOHWHG�WKH�ILUVW�SDUW�DQG�WKH�FRXUVH�LWVHOI�ZDV�FRPSXOVRU\��0RUHRYHU��WKH�FRXUVHV¶

FRPSOHWLRQ�FULWHULD�DUH�SODFHG�RQ�VHSDUDWH�SDJHV��7KH�FRXUVH�³IORZ´�LV�QRW�DOZD\V�GHVFULEHG�LQ

WKH�V\OODEXV�PDNLQJ�LW�KDUG�WR�SUHGLFW�ZKDW�HDFK�ZHHN�ZLOO�ORRN�OLNH��:LOO�,�KDYH�WR�GR

DVVLJQPHQWV�RQ�D�ZHHNO\�EDVLV"�:LOO�ZHELQDUV�WDNH�WKH�IRUP�RI�D�OHFWXUH�RU�GLVFXVVLRQ"���7KH

VLPXOWDQHRXV�VWDUW�RI�WKH�FRXUVHV�PDNHV�LW�KDUG�WR�NHHS�LQ�PLQG�ZKDW�LV�ZKHQ�DQG�DERXW�ZKDW�

,Q�WKH�³$XJXVW�GLDULHV´�,�ZURWH�WKDW�³,�DP�VWLOO�ILJXULQJ�RXW�ZKDW�WKH�FRXUVH�LV�DFWXDOO\�DERXW

DQG�KRZ�WR�LQFRUSRUDWH�LW�LQ�P\�GDLO\�VFKHGXOH�LQ�WHUPV�RI�ZRUNORDG´� $QRWKHU�VWXGHQW

FRPPHQWHG�

$�FRXUVH�RXWOLQH�RU�V\OODEXV�ZRXOG�KDYH�EHHQ�XVHIXO��HIILFLHQW�DQG�HIIHFWLYH�VR�ZH
NQRZ�ZKDW�WR�H[SHFW��ZKDW�LV�RSWLRQDO��ZKDW�LV�PDQGDWRU\�DQG�ZKDW�LV�FRPLQJ�LQ�WHUPV
RI�ZHHNO\�PXOWLPHGLD�YLHZLQJ��WLPH��WDVNV��UHDGLQJV���HWF��$OO�LQ�RQH�SODFH�DFFHVVLEOH
RQOLQH��YLHZDEOH�RU�D�SULQWDEOH�IRUPDW�RU�ERWK��$V�ZH�JR�IRUZDUG��WKLV�FDQ�DOVR�EH
DGMXVWHG�DFFRUGLQJO\�WR�QHZ�FLUFXPVWDQFHV�WKDW�WKH\�PLJKW�ULVH�IURP�ERWK�LQVWUXFWRUV
DQG�VWXGHQWV���'DZLW�

7LPH�]RQHV�DUH�DQ�LVVXH��WRR��6WXG\LQJ�ZLWK�SHHUV�IURP�DOO�RYHU�WKH�ZRUOG�LV�KDUG

EHFDXVH�RI�QHJRWLDWLQJ�D�WLPH�ZKHQ�VRPHRQH�FDQ�MRLQ�WKH�GLVFXVVLRQ��$V�,�SXW�LW�LQ�WKH

TXHVWLRQQDLUH��³7KH�SURFHVV�RI�GHFLGLQJ�ZKR�LV�GLVFXVVLQJ�VRPHWKLQJ�ZLWK�ZKRP�LQ�ZKLFK

WLPH�]RQH�ZDV�IUHDNLQJ�PH�RXW�WKH�ZKROH�ZHHN´� 6WXG\LQJ LQ�DQRWKHU�FRXQWU\��HYHQ�RQOLQH�

DOVR�KDV�D�GUDZEDFN�EHFDXVH�RI�WKH�WLPH�GLIIHUHQFH��DV�(VWRQLD�XVHV�(DVWHUQ�(XURSHDQ�7LPH

�87&��������GXULQJ�ZLQWHU�DQG�(DVWHUQ�(XURSHDQ�6XPPHU�7LPH��87&��������GXULQJ

VXPPHU�

$QRWKHU�LVVXH�LV�UHODWHG�WR�WKH�VWXGHQWV¶�IHHOLQJV�UHJDUGLQJ�WKHLU�VXFFHVV�LQ�VWXGLHV�DQG

D�VHQVH�RI�FRQQHFWLRQ��6WXGHQWV�ZLWK�XQXVXDO�SURIHVVLRQDO�EDFNJURXQGV�PD\�IHHO

XQFRPIRUWDEOH�RU�HYHQ�LJQRUDQW�FRPSDUHG�WR�WKH�RQHV�ZKR�DUH�WHDFKHUV�ZLWK�D�ELJ�WHQXUH��,Q

WKHVH�PRPHQWV�RI�ZHDNQHVV��LW�LV�QRW�HDV\�WR�UHPHPEHU�ZKDW�ZH�DUH�KHUH�IRU��,�H[SUHVVHG�P\

IHHOLQJV�ZLWK�WKH�ZRUGV�³VPDOO´�DQG�³LQFRPSHWHQW´�DGGLQJ�WKDW�³PD\EH�,�VKRXOGQ
W�EH�VXFK�D

FULWLF��IRU�WKH�UHVW�RI�WKH�VHPHVWHU�DW�OHDVW��LQ�WHUPV�RI�GLVFXVVLRQV�
FDXVH�LW�FRQWULEXWHV�WR�WKLV

IHHOLQJ´��:KHQ�UHIHUULQJ�WR�WKH�WKHVLV�DV�SDUW�RI�WKH�VWXGLHV��RQH�UHVSRQGHQW�ZURWH�WKH

IROORZLQJ�

$GGHG�VWUHVV�GXH�WR�WKHVLV�PDUNHG�WKLV�ZHHN��$P�,�UHDG\�WR�WDFNOH�LW"�:KDW�ZLOO�LW�EH
DERXW"�:KDW�IUDPHZRUN�DP�,�JRLQJ�WR�EDVH�LW�RQ"�:LOO�,�KDYH�WLPH"�4XDOLWDWLYH"
4XDQWLWDWLYH"�7RR�PDQ\�TXHVWLRQV��WRR�IHZ�DQVZHUV���$QJXV�
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:KHQ�GHYHORSLQJ�P\�3/(��,�KDYH�WULHG�WR�FRYHU�WKH�LVVXHV�PHQWLRQHG�DERYH��DOWKRXJK

VRPH�RI�WKHP�ZHUH�EH\RQG�P\�LQIOXHQFH��H�J��,�FRXOG�QRW�IRUFH�WKH�WHDFKHUV�WR�VZLWFK�WR

DQRWKHU�SODWIRUP�IRU�P\�FRQYHQLHQFH��

:KDW�GLG�P\�SHHUV�GR"

7R�IXUWKHU�LQYHVWLJDWH�WKH�LVVXHV�PHQWLRQHG�DERYH��,�KDYH�FRQGXFWHG�D�VXUYH\��$V�PHQWLRQHG�LQ

WKH�PHWKRG�VHFWLRQ��,�ZDV�FXULRXV�WR�VHH�KRZ�RWKHU�VWXGHQWV�LQ�P\�SURJUDPPH�DUH�GHDOLQJ

ZLWK�FKDOOHQJHV��7KH�RYHUDOO�UHVSRQVH�WR�WKH�VXUYH\�ZDV�SRRU��Q� �����+RZHYHU��HYHQ�WKLV

DPRXQW�RI�DQVZHUV�SURYLGHG�PH�ZLWK�VRPH�LQVLJKW�LQWR�WKH�RWKHU�VWXGHQWV¶�3/(V��+HUH�DUH�P\

ILQGLQJV�

(YHU\RQH�ZDV�NHHSLQJ�D�FDOHQGDU�VRPHZKHUH��HYHU\RQH�UHVSRQGHG�<HV�WR�WKH�TXHVWLRQ

'R�\RX�NHHS�D�FDOHQGDU�RI�WKH�FODVVHV�DQG�GHDGOLQHV�\RX�KDYH"���+RZHYHU����RXW�RI��

UHVSRQGHQWV�FRQIHVVHG�WKDW�WKH\�ZHUH�LQ�D�VLWXDWLRQ�ZKHQ�WKH\�KDG�IRUJRWWHQ�WKH\�KDG�D�FODVV

LQ�WKH�HYHQLQJ�WKH�QH[W�GD\��RU�D�GHDGOLQH����RXW�RI�WKHVH���LQGLYLGXDOV�KDYH�EHHQ�LQ�WKLV

VLWXDWLRQ�PRUH�WKDQ���WLPHV�

2QO\���UHVSRQGHQW�VWDWHG�WKDW�KH�RU�VKH�GRHV�QRW�XVH�DQDORJXH�WRROV��2WKHUV�OLVWHG

DQDORJXH�WRROV�OLNH�VWLFN\�QRWHV��QRWHERRNV��EXOOHW�MRXUQDO��ZDOO�DQG�SDSHU�FDOHQGDU��DQG

IROGHUV��$V�RQH�UHVSRQGHQW�ZURWH��³,�XVH�D�PL[�RI�DQDORJ�DQG�GLJLWDO�WRROV��,�GR�SUHIHU�WR�KDYH

UHDGLQJV�RUJDQL]HG�LQ�SDSHU�IROGHUV�ZKHQHYHU�WKDW
V�IHDVLEOH´��1HDUO\�HYHU\RQH�PHQWLRQHG�WKDW

WKH\�XVH�*RRJOH�'ULYH�RU�2QH'ULYH��2QH�VWXGHQW�PHQWLRQHG�WKH\�³KDYH�D�QXPEHU�RI�GRFV�LQ

*RRJOH�'RFV�WKDW�DUH�WLWOHG�µ87�1RWHV��>QDPH�RI�WKH�FODVV@¶´� 2WKHU�WRROV�,�IRXQG�LQ�WKH

UHVSRQVHV�ZHUH��UH&OLSSHG��*RRJOH�&DOHQGDU��>$SSOH@�1RWHV��'RRGOH�3ROO��K\SRWKHV�LV�

0LFURVRIW�:RUG��:KDWV$SS��0LUR��022&V�OLNH�&RXUVHUD�RU�)XWXUH/HDUQ��=RRP��DQG�06

7HDPV�

7KH�DSSURDFK�,�IRXQG�SDUWLFXODUO\�XQFRQYHQWLRQDO�ZDV�WKLV�RQH��³DQRWKHU�VWXGHQW�DQG�,

KDYH�IRUPHG�DQ�DFFRXQWDELOLW\�EXGG\�V\VWHP��ZKHQ�SHULRGLFDOO\��WU\LQJ�WR�EH�UHJXODU��ZH

FKHFN�LQ�RQ�HDFK�RWKHU�UHJDUGLQJ�ZKDW�ZH�KDYH�GRQH�SODQQLQJ�WR�GR�WKLV�ZHHN´�

'HVSLWH�WKH�VL]H�DQG�QDWXUH�RI�P\�FRQYHQLHQFH�VDPSOH��WKHVH�UHVSRQVHV�ZHUH�XVHIXO�IRU

PH�DV�WKH\�UHPLQGHG�PH�RI�WKH�LPSRUWDQFH�RI�SDSHU�WRROV��,�ZDV�DOVR�UHOLHYHG�WR�GLVFRYHU�WKDW

RFFDVLRQDO�VOLSV�KDSSHQ�WR�RWKHUV�DV�ZHOO��DQG�DW�OHDVW���VWXGHQWV�PLVV�WKH�FODVVHV�RU�GHDGOLQHV

IURP�WLPH�WR�WLPH��7KLV�ILQGLQJ�PD\�VXJJHVW�WKDW�HYHQ�LQ���PRQWKV�QRW�HYHU\RQH�FDQ�DGMXVW�WR

WKH�SURJUDPPH¶V�SDFH��%XW�WKH�RYHUDOO�UHVXOWV�LQGLFDWH�WKDW�HYHU\�UHVSRQGHQW�KDV�VRPH�VRUW�RI

3/(�DW�WKHLU�GLVSRVDO�



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

0\�3/(�DQG�WRROV

$W�ILUVW��P\�3/(�GHYHORSPHQW�ZDV�OHG�VROHO\�E\�LQWXLWLRQ��$IWHU�,�KDG�IDPLOLDULVHG�P\VHOI�ZLWK

WKH�H[LVWLQJ�PRGHOV��,�FKRVH�WR�IROORZ�960��´WKH�SHUVRQDO�DGXOW�OHDUQHU´�IUDPHZRUN���NHHSLQJ

LQ�PLQG�WKH�IROORZLQJ�DGYLFH�GUDZQ�IURP�OLWHUDWXUH�

�� 3/(�FDQ�EH�EURDGHQHG�DQG�LQFOXGH�VRFLDOLVDWLRQ�DQG�HQWHUWDLQPHQW�FRPSRQHQWV��)RU

LQVWDQFH��P\�EORJ�ZDV�ILOOHG�QRW�RQO\�ZLWK�P\�QRWHV�IURP�WKH�ZHELQDUV�EXW�DOVR�ZLWK

RWKHU�LQWHUHVWLQJ�UHVRXUFHV�,�IRXQG�RQOLQH�

�� 3/(�FDQ�EH�FRPSRVHG�RI�QRQ�FRQYHQWLRQDO��KDYLQJ�QRWKLQJ�WR�GR�ZLWK�HGXFDWLRQ�

WRROV�

�� 3/(�VKRXOG�QRW�EH�VWDWLF�DQG�VWD\�WKH�ZD\�LW�ZDV�RULJLQDOO\�GHVLJQHG�²�LW�FDQ�EH

LQILQLWHO\�LPSURYHG�

�� 7KH�WHFKQRORJLFDO�DSSURDFK�LV�JRRG�EXW�WKH�HIIRUW�,�ZRXOG�SXW�LQWR�SURJUDPPLQJ�D�WRRO

WKDW�ZLOO�FRQQHFW�WR�DOO�WKH�GLIIHUHQW�WRROV�ZH�XVH�ZRXOG�QRW�EH�ZRUWK�LW��,Q�IDFW��3/(�LV

PXFK�PRUH�WKDQ�D�VHW�RI�WHFKQRORJLFDO�SURGXFWV�²�WKHUH�LV�URRP�IRU�SDSHU��WRR�

�� )RFXV�RQ�WKH�:KDW�DQG�:K\��WKHUH�DUH�SOHQW\�RI�IDQWDVWLF�WRROV�RXW�WKHUH�EXW�WKHUH�LV�QR

SRLQW�LQ�WU\LQJ�WKHP�DOO�MXVW�IRU�WKH�VDNH�RI�LW��7KH�PRVW�LPSRUWDQW�WKLQJ�LV�WR�ILQG

VROXWLRQV�WR�WKH�H[LVWLQJ�SUREOHPV��$QG�QRW�QHFHVVDULO\�WKURXJK�WHFKQRORJ\�

�� ³,PSRUW´�DQG�³H[SRUW´�IXQFWLRQV�DUH�YLWDO�WR�PDLQWDLQLQJ�3/(��7KLV�VWDWHPHQW�ZDV�DW

RQH�SRLQW�SURYHQ�ZKHQ�WKH�VDQFWLRQV�OHG�WR�EDQQLQJ�WKH�XVDJH�RI�FHUWDLQ�UHVRXUFHV

IURP�5XVVLD�

,�UHYLVLWHG�WKH�WDEOH�RQ�960�,�KDG�FRPSRVHG�RI�GLIIHUHQW�SDSHUV�DQG�FRPSOHPHQWHG�LW

ZLWK�WKH�SUREOHPV�WKH�PRGHO�FRXOG�UHVROYH�DQG�FRQFUHWH�WRROV��7DEOH�����:KDW�VWDQGV�RXW�LQ

WKH�WDEOH�LV�WKH�DEVHQFH�RI�D�GHILQLWH�V\VWHP±SUREOHP±WRRO�FRQQHFWLRQ��0RUHRYHU��ZKLOH

VROYLQJ�WKH�SUREOHP�RI�YDULHW\��,�IHOO�LQWR�WKH�WUDS�RI�PXOWLIXQFWLRQDO�DSSV�P\VHOI��7R�DYRLG

GHVFULELQJ�DOO�RI�WKHP�DW�RQFH��,�ZLOO�IRFXV�RQ�VRPH�QRQ�REYLRXV�DSSOLFDWLRQV�RI�D

QRQ�HGXFDWLRQDO�QDWXUH��DQDORJXH�WRROV�DQG�P\�RZQ�OLWWOH��LQYHQWLRQV��



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

7DEOH��

960�FRPSRQHQWV�ZLWK�FRUUHVSRQGLQJ�SUREOHPV�REVHUYHG�DQG�WRROV

960�FRPSRQHQWV
�VXE�V\VWHPV�

0\�HODERUDWLRQ�RQ�WKH�FRPSRQHQW¶V
SXUSRVH

$GGUHVVHG�SUREOHPV 'LJLWDO�DQG�DQDORJXH�WRROV�,�XVHG

6\VWHP�� 6HOI�IXQFWLRQLQJ��&ROOHFWLRQ�RI�OHDUQLQJ
DFWLYLWLHV�GHVFULEHG�LQ�WKH�FXUULFXOXP�DV
ZHOO�DV�ZRUN��IDPLO\�DQG�IULHQGV��KHDOWK�
DQG�KREELHV��VLQFH�,�DP�IROORZLQJ�WKH
PRGHO�WKDW�LV�FRQFHUQHG�ZLWK�WKH
V\QHUJ\�RI�GLIIHUHQW�SDUWV�RI�WKH
OHDUQHU¶V�OLIH��

Ɣ 7KH�VLPXOWDQHRXV�VWDUW�RI�WKH�FRXUVHV
PDNHV�LW�KDUG�WR�NHHS�LQ�PLQG�ZKDW�LV
ZKHQ�DQG�DERXW�ZKDW�

Ɣ ®,6�,,��0RRGOH��06�7HDPV
Ɣ 3DSHU�SODQQHU

6\VWHP�� 6HOI�FRRUGLQDWLQJ��&DOHQGDUV��VWXGLHV
WLPHWDEOH���ZRUN�PHHWLQJV�ZLWK�WKH
XVXDO�MRE�KRXUV���RWKHU�DSSRLQWPHQWV��
RYHUDOO�FXUULFXOXP�VFKHGXOH�IRU
FRRUGLQDWLRQ�RI�GLIIHUHQW�DFWLYLWLHV�

Ɣ 1R�XQLYHUVDO�FDOHQGDU�IRU�GHDGOLQHV
DQG�ZHELQDUV�

Ɣ :HELQDU�OLQNV�DUH�SXEOLVKHG�LQ
GLIIHUHQW�SODFHV�DQG�PD\�FKDQJH�

Ɣ 7LPH�]RQHV�

Ɣ 0RRGOH��06�7HDPV
Ɣ 1RWLRQ
Ɣ 3DSHU�SODQQHU�IRU�DFWLYLWLHV

UHODWHG�WR�ZHELQDU�SUHSDUDWLRQV
DQG�QRQ�HGXFDWLRQDO�WDVNV

Ɣ 2XWORRN�IRU�ZRUN�FDOHQGDU
Ɣ 3KRQH�UHPLQGHUV
Ɣ 3KRQH�ZRUOG�FORFN�DQG

RFFDVLRQDO�*RRJOH�VHDUFKHV

6\VWHP�� 6HOI�FRQWUROOLQJ��(&76�DVVLJQHG�WR�HDFK
FRXUVH��KRXUV�RI�ZRUN�RQ�UHDGLQJ�DQG
RWKHU�DFWLYLWLHV�,��DV�D�OHDUQHU��DP�UHDG\
WR�GHYRWH�WLPH�WR��JLYHQ�P\�ZRUN
UHVSRQVLELOLWLHV�DORQJ�ZLWK�RWKHU
WLPH�FRQVXPLQJ�DFWLYLWLHV�DQG�UHVW�²
WKLV�PHDQV�FRQVWDQW�WUDGH�RIIV�ZKLFK
VKRXOG�EH�VRPHKRZ�WUDFNHG�

Ɣ 7KH�FRXUVHV¶�FRPSOHWLRQ�FULWHULD�DUH
SODFHG�RQ�VHSDUDWH�SDJHV��7KH�FRXUVH
³IORZ´�LV�QRW�DOZD\V�GHVFULEHG�LQ�WKH
V\OODEXV�PDNLQJ�LW�KDUG�WR�SUHGLFW
ZKDW�HDFK�ZHHN�ZLOO�ORRN�OLNH�

Ɣ 3DSHU�SODQQHU�IRU�DFWLYLWLHV
UHODWHG�WR�ZHELQDU�SUHSDUDWLRQV
DQG�QRQ�HGXFDWLRQDO�WDVNV

Ɣ 3KRQH�UHPLQGHUV
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6\VWHP��
 6HOI�PRQLWRULQJ�DQG�UHIOHFWLRQ��³$P�,
OHDUQLQJ�ZKDW�,�WKLQN�,�VKRXOG�EH"´�

Ɣ 6WXGHQWV�ZLWK�XQXVXDO�SURIHVVLRQDO
EDFNJURXQGV�PD\�IHHO�XQFRPIRUWDEOH
RU�HYHQ�LJQRUDQW�FRPSDUHG�WR�WKH
RQHV�ZKR�DUH�WHDFKHUV�ZLWK�D�ELJ
WHQXUH��,Q�WKHVH�PRPHQWV�RI
ZHDNQHVV��LW�LV�QRW�HDV\�WR�UHPHPEHU
ZKDW�ZH�DUH�KHUH�IRU�

Ɣ 1R�XQLYHUVDO�SODFH�IRU�KRPHZRUN
VXEPLVVLRQ�UHVXOWLQJ�LQ�DQ�LQDELOLW\�WR
WUDFN�SURJUHVV�

Ɣ 7HOHJUDP�EORJ
Ɣ 6WRLF�DSS�IRU�PRUH�SHUVRQDO

GLDU\�QRWHV

6\VWHP�� 6HOI�GHYHORSLQJ��)XWXUH�OHDUQLQJ
SRVVLELOLWLHV�DQG�FXUUHQW�DFWLYLWLHV�DUH
FRQJUXHQW�ZLWK�SUHYLRXV�KLVWRU\�DQG
GHVLUHV�

Ɣ )DFXOW\�SDJHV
Ɣ &9
Ɣ 3URIHVVLRQDO�LQWHUHVWV�DQG�JRDOV

6\VWHP�� 6HOI�SURMHFWLQJ��ORQJ�WHUP�JRDOV�DUH
FRQJUXHQW�ZLWK�WKH�FXUUHQW�DFWLYLWLHV�

6XSSRUWLQJ�FKDQQHOV 0HVVDJLQJ��VHDUFKLQJ��EURZVLQJ�
NQRZOHGJH�FDSWXUH�DQG�VWUXFWXULQJ�WRROV
±�QRWH�WDNLQJ��LQIRUPDWLRQ�FROOHFWLRQ�
FRQWHQW�FUHDWLRQ�

Ɣ 6RPH�GLVFXVVLRQV�WDNH�SODFH�RQ�WKH
0RRGOH�IRUXP��VRPH�²�LQ�=RRP��DQG
VRPH�²�LQ�7HDPV��7KH�VDPH�JRHV�IRU
SHUVRQDO�DQG�JURXS�FRPPXQLFDWLRQV
�VHYHUDO�FKDWV�LQ�7HDPV��:KDWV$SS�
H�PDLOV��

Ɣ 5HDGLQJ�PDWHULDOV�DUH�GLVWULEXWHG
DPRQJ�GLIIHUHQW�UHVRXUFHV�RU�IROGHUV�

Ɣ 1R�XQLYHUVDO�SODFH�IRU�KRPHZRUN
VXEPLVVLRQ�UHVXOWLQJ�LQ�DQ�LQDELOLW\�WR
WUDFN�SURJUHVV�

Ɣ :KDWVDSS
Ɣ 6DIDUL�EURZVHU
Ɣ /DSWRS�ZLWK�DQ�66'�GULYH�IRU

PDWHULDOV�VWRUDJH
Ɣ 0LUR�DQG�7HOHJUDP�IRU

QRWH�WDNLQJ
Ɣ *RRJOH�'ULYH�ZLWK�'RFV�

6KHHWV�DQG�6OLGHV�IRU�FRQWHQW
FUHDWLRQ
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:RUN�H[SHULHQFH�WUDQVIHU��6\VWHPV��±�

$V�DQ�,7�SURIHVVLRQDO�ZLWK�D�PDQDJHPHQW�EDFNJURXQG�DQG�H[SHULHQFH�LQ�DQ�,7�FRPSDQ\��,

ZDV�XQNQRZLQJO\�DSSO\LQJ�P\�EDFNJURXQG�WR�WKH�OHDUQLQJ�SURFHVV��,�IRXQG�LW�UHPDUNDEOH�KRZ

VLPLODU�WKH�SURFHVV�RI�H[HFXWLQJ�D�VWXG\�SURMHFW�LV�WR�ZKDW�,�KDYH�HQFRXQWHUHG�GXULQJ�P\�ZRUN�

$JLOH��RU�DJLOH�GHYHORSPHQW�PHWKRGRORJ\��LV�D�WHUP�IRU�D�UDQJH�RI�OLEHUDO�VPDOO�JURXS

ZRUN�SUDFWLFHV�DQG�PDQDJHPHQW�DSSURDFKHV��7KH�GHYHORSPHQW�RI�DQ\�SURGXFW�XVLQJ�$JLOH�LV

UHGXFHG�WR�D�VHULHV�RI�VKRUW�F\FOHV��LWHUDWLRQV���HDFK�RI�ZKLFK�ORRNV�OLNH�D�SURMHFW�LQ�PLQLDWXUH

DQG�LQFOXGHV�SODQQLQJ��UHTXLUHPHQWV�DQDO\VLV��GHVLJQ��WHVWLQJ�DQG�GRFXPHQWDWLRQ��,Q�WKH

VWDQGDUG�GHYHORSPHQW�SURFHVV��WKH�FXVWRPHU�VHHV�WKH�ILQDO�SURGXFW�LQ�WKH�ODVW�VWDJHV�DQG�WKH

WHDP�UHFHLYHV�IHHGEDFN�ODWH��,Q�WKH�$JLOH�DSSURDFK��FKDQJH�LV�DFFHSWHG�DV�VRPHWKLQJ

XQDYRLGDEOH�DQG��XQOLNH�WKH�ZDWHUIDOO�DSSURDFK��WKHUH�LV�QR�JRDO�RI�GRLQJ�LW�SHUIHFWO\�WKH�ILUVW

WLPH��HVSHFLDOO\�ZLWK�QR�FRQWDFW�ZLWK�WKH�FXVWRPHU�ULJKW�XQWLO�WKH�HQG��$JLOH�PHWKRGRORJ\�LV

XVHG�LQ�LQVWUXFWLRQDO�GHVLJQ��7RUUDQFH��������$OOHQ���������0RGHOV�OLNH�6$0�DQG�//$0$

PDNH�LW�SRVVLEOH�WR�GHYHORS�HIIHFWLYH�WUDLQLQJ�SURJUDPPHV�RU�OHDUQLQJ�H[SHULHQFHV�TXLFNHU�

%XW�OHDUQHUV�FDQ�XVH�$JLOH�SULQFLSOHV�RQ�WKHLU�RZQ��WRR��'RFXPHQWDWLRQ�DQG�SODQQLQJ�DUH

LQKHUHQW�SDUWV�RI�DQ\�OHDUQLQJ�H[SHULHQFH��$QG�HYHQ�LI�LWHUDWLRQ�LV�QRW�LPSOLHG�E\�WKH�FRXUVH

RUJDQLVDWLRQ��WKH�SRLQW�DERXW�IHHGEDFN�IURP�WKH�FXVWRPHU�RU�PDQDJHU�²�LQ�DQ�HGXFDWLRQDO

HQYLURQPHQW�WKLV�UROH�FDQ�EH�DVVLJQHG�WR�WKH�WHDFKHU�²�LV�VWLOO�YDOLG��%\�GLYLGLQJ�WKH�VWXG\

SURMHFW�LQWR�VPDOOHU�VWDJHV�DQG�VXEPLWWLQJ�LW�JUDGXDOO\��ZLWK�FRQVWDQW�IHHGEDFN�IURP�WKH

WHDFKHU��EHWWHU�UHVXOWV�FDQ�EH�DFKLHYHG��2U��LQVWHDG�RI�WU\LQJ�WR�GR�VRPHWKLQJ�SHUIHFWO\�RQ�WLPH�

RQH�FDQ�VWDUW�E\�GRLQJ�WKH�EDVLF�UHTXLUHPHQWV��RU�093�²�PLQLPXP�YLDEOH�SURGXFW�²�LQ

EXVLQHVV�WHUPV���DQG�RQO\�WKHQ�WKLQN�DERXW�DOO�WKH�OLWWOH�LPSURYHPHQWV�KH�RU�VKH�FDQ�PDNH�WR

PDNH�LW�SHUIHFW��,W�KHOSV�WR�IRFXV�RQ�WKH�WDVNV�VR�WKDW�WKH\�ZLOO�JHW�GRQH�LQ�DQ�HIILFLHQW�DQG

SXQFWXDO�PDQQHU��7KHVH�LGHDV�DUH�QRW�HPEHGGHG�LQ�DQ\�SDUWLFXODU�WRRO�EXW�PRVW�RI�WKH�WRROV�,

XVHG�IRU�SODQQLQJ�RU�FRQWHQW�FUHDWLRQ�DUH�XELTXLWRXV�LQ�WKH�EXVLQHVV�VHWWLQJ�DV�WKH\�XVXDOO\

DOORZ�WHDPV�WR�FROODERUDWH��7KHVH�WRROV�GR�QRW�KDYH�HGXFDWLRQ�SUDFWLWLRQHUV�DV�D�WDUJHW

DXGLHQFH�EXW�EXVLQHVVHV�GR�KDYH�VRPHWKLQJ�WR�VKDUH�LQ�WHUPV�RI�PDQDJHPHQW�SUDFWLFHV��+HUH

DUH�VRPH�H[DPSOHV�WKDW�,�KDYH�FRPH�WR�LQ�WKH�SURFHVV�RI�RUJDQLVLQJ�P\�3/(�

,�XVHG�0LUR��PRUH�RQ�WKDW�ODWHU���1RWLRQ��DQG�D�SDSHU�SODQQHU�WR�RUJDQLVH�OHDUQLQJ

DFWLYLWLHV�DQG�VHH�SURJUHVV��$�.DQEDQ�PHWKRG�KHOSHG�PH�LQ�ZULWLQJ�WR�GR�OLVWV��$�.DQEDQ

ERDUG�LV�D�SK\VLFDO�RU�YLUWXDO�ERDUG�GLYLGHG�LQWR�VHYHUDO�VHFWLRQV���VWDJHV�RI�WDVNV��H�J��³WR�GR´�

³LQ�SURJUHVV´��³GRQH´���.DQEDQ�PDNHV�LW�SRVVLEOH�WR�YLVXDOLVH�WKH�ZRUNIORZ�VR�WKDW�PDQDJHUV

FDQ�VHH�DW�D�JODQFH�ZKDW�HPSOR\HHV�DUH�FXUUHQWO\�ZRUNLQJ�RQ��ZKDW�KDV�DOUHDG\�EHHQ

FRPSOHWHG��DQG�ZKDW�UHPDLQV�WR�EH�GRQH��7KLV�LV�LPSRUWDQW�EHFDXVH�FRPSOHWHG�WDVNV�RIWHQ�JR



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

XQQRWLFHG�RU�DUH�IRUJRWWHQ��0\�SHUVRQDO�PRWLYDWLRQ�LV�ERRVWHG�ZKHQ�,�VHH�ZKDW�,�KDYH�DOUHDG\

PDQDJHG�WR�GR��7KHUHIRUH��ZKHQ�DSSO\LQJ�WKH�.DQEDQ�SULQFLSOHV��,�QHYHU�ORVH�VLJKW�RI�WKH

WDVNV�,�KDYH�FRPSOHWHG��,Q�D�EXVLQHVV�VHWWLQJ�WKH�WDVN�FDUGV�DUH�PRYHG�WKURXJK�WKH�VHFWLRQV�DV

WKH\�DUH�SURFHVVHG��%XW�LW�ZDV�HQRXJK�IRU�PH�WR�NHHS�FRPSOHWHG�WDVNV�YLVLEOH�E\�QRW�GHOHWLQJ

WKHP�LQ�D�GLJLWDO�IRUP�RU�QRW�WKURZLQJ�DZD\�WKH�ILOHG�SODQQHU�SDJHV��)LJXUH�����,�FDPH�XS�ZLWK

WKLV�DQDORJ\�IRU�WKLV�SURFHVV�²�VFKRRO�GLDULHV��:KHQ�,�VWDUWHG�VWXG\LQJ�DW�XQLYHUVLW\��,�PLVVHG

D�VFKRRO�GLDU\�D�ORW��,�UHPHPEHU�KRZ�VDWLVI\LQJ�LW�ZDV�WR�ORRN�WKURXJK�WKH�ILQLVKHG�RQHV�DQG

IHHO�OLNH�,�KDG�FRPSOHWHG�VRPHWKLQJ��,�GR�QRW�IHHO�WKDW�ZD\�ORRNLQJ�EDFN�DW�P\�XQGHUJUDGXDWH

VWXGLHV�EHFDXVH�,�FDQQRW�UHPHPEHU�P\�SDWK�H[DFWO\�RU�VHH�WKH�VWHSV�,�WRRN�DQG�WKH

DVVLJQPHQWV�DQG�SURMHFWV�,�KDYH�FRPSOHWHG��,�GLG�QRW�ZDQW�WR�PDNH�WKH�VDPH�PLVWDNH�DJDLQ��,

ZDQWHG�WR�SUHVHUYH�ZKDW�,�KDYH�DFFRPSOLVKHG�DQG�KDYH�D�OLVW�RI�WKH�WKLQJV�,�KDYH�OHDUQHG�DW

P\�ILQJHUWLSV�

)LJXUH��

3DSHU�WRROV��D�SHUVRQDO�SODQQHU�VFDQ

,�XVHG�1RWLRQ�IRU�DQ�RYHUYLHZ�RI�ZKDW�WDVNV�,�KDYH�WR�GR�DQG�ZKDW�ZHELQDUV�WR�JR�WR�

1RWLRQ�SURYLGHV�WKH�DELOLW\�WR�YLVXDOLVH�WKH�FDOHQGDU�LQ�D�*DQWW�FKDUW�IRUPDW��)LJXUHV��±���

*DQWW�FKDUWV�DUH�XVHG�E\�SURMHFW�PDQDJHUV�WR�SODQ�SURMHFWV�LQ�ZKLFK�GLIIHUHQW�VWDJHV�DUH�ERXQG



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

WR�RYHUODS��7KLV�ZD\��\RX�FDQ�VHH�KRZ�DQG�ZKHUH�UHVRXUFHV�VKRXOG�EH�DOORFDWHG��DQG�KRZ

PXFK�WLPH�VKRXOG�EH�UHVHUYHG�IRU�WKH�FRPSOHWLRQ�RI�D�SDUWLFXODU�KRPHZRUN��1RWLRQ�ZDV�DOVR

KHOSIXO�DV�D�SODFH�WR�VWRUH�SURMHFW�SODQV��QRWHV��FRXUVH�UHTXLUHPHQWV�DQG�RXWOLQHV��RU�ZHHN

VWUXFWXUH���7R�PDNH�VXUH�,�DP�QRW�PLVVLQJ�DQ\WKLQJ�,�XVHG�DODUPV�DQG�QRWLILFDWLRQV�WR�UHJXODUO\

FKHFN�:KDWVDSS��7HDPV��DQG�0RRGOH�WR�TXLFNO\�XQGHUVWDQG�ZKDW�NLQG�RI�³IORZ´�HDFK�FRXUVH

KDV��SUHSDUDWLRQ�IRU�D�ZHELQDU�LQFOXGHV�UHDGLQJ�RU�ZDWFKLQJ�D�YLGHR��D�ZHELQDU�LV�D�OHFWXUH�RU

GLVFXVVLRQ��DQG�HWF����7KHVH�FRXUVH�VSHFLILFV�ZHUH�VWRUHG�GLUHFWO\�XQGHU�WKH�FXUULFXOXP

WLPHOLQH�IRU�TXLFN�DFFHVV��)LJXUH����

)LJXUH��

&XUULFXOXP�FDOHQGDU�DQG�WLPHOLQH�LQ�1RWLRQ



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

)LJXUH��

&XUULFXOXP�FDOHQGDU�DQG�WLPHOLQH�LQ�1RWLRQ

)LJXUH��

&RXUVH�UHTXLUHPHQWV�ZLWK�D�W\SLFDO�ZHHN�³IORZ´�LQVLGH�LQ�1RWLRQ



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

%ORJJLQJ��6\VWHPV��
������

0\�EORJ�HQWULHV¶�VW\OH�ZDV�KHDYLO\�LQVSLUHG�E\�RQH�RI�WKH�SUDFWLFHV�LPSOHPHQWHG�LQ�WKH�FRXUVH

FDOOHG�7HFKQRORJ\�8VH�LQ�(GXFDWLRQ�²�UHIOHFWLRQ�GULYHQ�FRPPHQWV�UHJDUGLQJ�ZHELQDUV�DQG

OHDUQLQJ�PDWHULDOV��,�UHDOLVHG�WKDW�LW�LV�YHU\�SURGXFWLYH�WR�ZULWH�GRZQ�ERWK�VDLG�DQG�XQVDLG

GXULQJ�WKH�ZHELQDU�WKRXJKWV��6R��,�GHFLGHG�WR�FRQWLQXH�ZULWLQJ�WR�EH�DEOH�WR�UHIOHFW�RQ�WKH

FRXUVH�PDWHULDOV�WKURXJKRXW�WKH�ZKROH�\HDU��7KHVH�UHIOHFWLRQV�FRQWDLQHG�QRW�RQO\�P\

LQWHUSUHWDWLRQ�RI�WKH�PDWHULDOV�EXW�DOVR�FRQFHUQV�,�KDYH�H[SUHVVHG�LQ�WKH�SURFHVV�DORQJ�ZLWK

LGHDV�IRU�IXWXUH�UHVHDUFK�RQ�WKH�WRSLF��)LJXUH������,�ZURWH����SRVWV�DQG�PDGH���UHSRVWV��+DOI�RI

WKH�SRVWV�FRQFHUQHG�WRSLFV�GLVFXVVHG�GXULQJ�WKH�FRXUVHV�EXW�WKH�RWKHU�KDOI�ZDV�PRVWO\�FHQWUHG

DURXQG�WKH�XVH�RI�WHFKQRORJLHV�DQG�WKH�OHDUQHU¶V�SHUVSHFWLYH�RQ�WKH�(G7HFK�GHYHORSPHQW�

)LJXUH���

([DPSOH�RI�D�7HOHJUDP�SRVW

$V�D�UHVXOW��EHLQJ�PRUH�FRQWHQW�EDVHG��PRVW�RI�WKH�SRVWV�VHUYHG�DV�D�VWDJH�IRU�P\

UHIOHFWLRQV�RQ�WKH�PDWHULDOV�DQG�WKH�JDSV�,�ZRXOG�OLNH�WR�ILOO�LQ�ODWHU�²�LQ�WKDW�VHQVH�7HOHJUDP

EHFDPH�D�WRRO�IRU�VHOI�GHYHORSLQJ�DQG�VHOI�SURMHFWLQJ�V\VWHPV�RI�960��,�ZLOO�FRPH�EDFN�WR

WKDW�WKRXJKW�LQ�WKH�GLVFXVVLRQ�



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

9LVXDOLVDWLRQ
6ZDPSHG E\ LQIRUPDWLRQ� , ZDV VHDUFKLQJ IRU D
EHWWHU ZD\ WR VHH LW DOO DQG XQGHUVWDQG LW� :K\
QRW�YLVXDOO\"

�0F&DQGOHVV�������

$V�,�PHQWLRQHG�HDUOLHU��,�KDYH�EHHQ�DFWLYHO\�XVLQJ�0LUR�WR�SODQ�DQG�GRFXPHQW�P\�DFWLYLWLHV�

0LUR�LV�DQ�LQILQLWHO\�]RRPDEOH�FDQYDV��ZKLWHERDUG��WKDW�HQDEOHG�PH�WR�YLVXDOO\�UHSUHVHQW�P\

H[SHULHQFH��VWUXFWXUH�NQRZOHGJH��VHH�WKH�ELJJHU�SLFWXUH�DQG�FRQQHFWLRQV�EHWZHHQ�GLIIHUHQW

FRXUVHV��WUDFN�SURJUHVV�DQG�UHYLVLW�OHDUQHG�FRQFHSWV��,�FRPELQHG�DOO�WKHVH�IXQFWLRQV�ZLWK�D

FXUULFXOXP�PDS��)LJXUHV���±����WKDW�LV�VLPLODU�WR�WKH�SRSXODU�FRQFHSW�RU�PLQG�PDSSLQJ

WHFKQLTXH��&RQFHSW�PDSSLQJ�LV�D�VWXG\�VWUDWHJ\�VWXGHQWV�FDQ�XVH�WR�EXLOG�FRQQHFWLRQV�EHWZHHQ

FRQFHSWV�YLVXDOLVLQJ�WKHP�DV�OLQNV��$FFRUGLQJ�WR�-RQDVVHQ�DQG�FROOHDJXHV���������WKLV

YLVXDOLVDWLRQ�PHWKRG�FRQWULEXWHV�WR�WKH�DQDO\VLV�RI�³VWUXFWXUDO�UHODWLRQVKLSV�DPRQJ�WKH�FRQWHQW

WKH\�DUH�VWXG\LQJ´��$V�DXWKRUV�IXUWKHU�FODLP�LQ�EHOLHI�WKDW�³D�VHPDQWLF�QHWZRUN�LV�D�PHDQLQJIXO

UHSUHVHQWDWLRQ�RI�PHPRU\´��WKHVH�PDSV�FDQ�DOVR�EH�XVHG�DV�³HYDOXDWLRQ�WRROV�IRU�DVVHVVLQJ

FKDQJHV�LQ�WKLQNLQJ�E\�OHDUQHUV´��0\�FXUULFXOXP�PLQG�PDS�FRQWDLQHG�D�EULHI�GHVFULSWLRQ�ZLWK

D�OHJHQG��7KH�FRXUVHV�ZHUH�GLVSOD\HG�DV�FLUFOHV��WKHLU�VL]H�ZDV�GHWHUPLQHG�E\�WKH�QXPEHU�RI

(&76��DQG�WKHLU�FRORXU�PHDQW�ZKHWKHU�WKH\�DUH�FRPSXOVRU\�RU�HOHFWLYH��$V�IRU�WKH�FRQWHQW

LWVHOI��WKH�FLUFOHV�ZHUH�VXUURXQGHG�E\�FRQFHSWV�H[SORUHG�GXULQJ�WKH�VWXGLHV�DQG�WKH�SURMHFWV�,

KDYH�ILQLVKHG�DV�D�UHVXOW��6HPHVWHUV�ZHUH�UHSUHVHQWHG�ZLWK�ELJ�ZKLWH�FLUFOHV�,�DQG�,,�

)LJXUH���

&XUULFXOXP�PDS�LQ�0LUR



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

)LJXUH���

&XUULFXOXP�PDS�LQ�0LUR��FORVH�XS�

9LVXDOLVDWLRQ�KHOSV�QRW�RQO\�WR�UHPHPEHU�DQG�VHH�FRQQHFWLRQV�EXW�DOVR�WR�VLPSO\

XQGHUVWDQG�WKH�PDWHULDO�ZKHQ�LW�FRQVLVWV�RI�D�ODUJH�QXPEHU�RI�GHWDLOV�WKDW�FDQ�EH�FRQYHQLHQWO\

SUHVHQWHG�YLVXDOO\��7KLV�LV�ZK\�WHDFKLQJ�PDWHULDOV�RIWHQ�FRQVLVW�RI�LQIRJUDSKLFV��)RU�H[DPSOH�

,�GLG�QRW�XQGHUVWDQG�WKH�GLDJUDP�LQ�WKH�DUWLFOH�RQ�IRXU�FRPSRQHQW�LQVWUXFWLRQDO�GHVLJQ���&�,'�

IRU�D�ORQJ�WLPH��EXW�RQFH�,�UHGUHZ�LW�LQWR�D�WUDGLWLRQDO�LQIRJUDSKLF�ZLWK�D�OHJHQG�DFFRUGLQJ�WR

WKH�H[SODQDWLRQV�LQ�WKH�WH[W��)LJXUH������LW�JRW�EHWWHU�



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

)LJXUH���

�&�,'�LQIRJUDSKLF��RU�FKHDW�VKHHW�

%XW�OHW�XV�QRW�IRUJHW�SDSHU��ZKLFK�UHPDLQV�RQH�RI�WKH�XQG\LQJ�WRROV�IRU�OHDUQLQJ��$V

ZLWK�WKH��&�,'�FKHDW�VKHHW��,�WULHG�WR�YLVXDOLVH�D�ODUJH�SURMHFW�OLNH�D�WKHVLV��)RU�H[DPSOH��WKLV�LV

KRZ�,�ZDV�DEOH�WR�EXLOG�OLQNV�EHWZHHQ�WKH�DUWLFOHV�LQ�WKH�OLWHUDWXUH�UHYLHZ��)LJXUH�����

)LJXUH���

3DSHU�QRWHV�IRU�WKHVLV��OLWHUDWXUH�UHYLHZ�YLVXDOLVDWLRQ



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

7KLV�FKDSWHU�KDV�GHVFULEHG�WKH�SDUWV�RI�P\�3/(�EDVHG�RQ�960��,Q�WKH�QH[W�VHFWLRQ��,

ZLOO�SUHVHQW�WKH�SULQFLSDO�ILQGLQJV�RI�WKH�FXUUHQW�LQYHVWLJDWLRQ�

'LVFXVVLRQ

7KH�LQLWLDO�REMHFWLYH�RI�WKH�WKHVLV�ZDV�WR�H[SORUH�DQG�GRFXPHQW�WKH�SURFHVV�RI�EXLOGLQJ�D�3/(

LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ�²�DQ�RQOLQH�PDVWHU¶V�SURJUDPPH��7KLV�UHVHDUFK�ZDV

XQGHUWDNHQ�WR�HYDOXDWH�WKH�UROH�RI�WHFKQRORJ\�LQ�3/(�DQG�LWV�PHDQLQJ�IRU�D�PDVWHU¶V�VWXGHQW�

7KH�ILUVW�TXHVWLRQ�LQ�WKLV�VWXG\�VRXJKW�WR�GHWHUPLQH�ZKDW�3/(�FDQ�FRQVLVW�RI��8VLQJ�WKH

9LDEOH�6\VWHP�0RGHO�,�WULHG�WR�VWUXFWXUH�P\�3/(�LQ�D�ZD\�WKDW�ZLOO�HQVXUH�LWV�YLDELOLW\�DQG

HIILFLHQF\��%XW�WKHUH�ZHUH�RWKHU�RSWLRQV�SUHVHQWHG�LQ�WKH�OLWHUDWXUH�DV�ZHOO��2QH�RI�WKH�LVVXHV�,

DGGUHVVHG�ZDV�YDULHW\��DQG�LQ�WKDW�VHQVH��WKH�LGHD�RI�D�³KXE�DSSURDFK´�SURSRVHG�E\�7RUUHV

.RPSHQ�DQG�FROOHDJXHV��������VHHPV�PRUH�DSSURSULDWH�IRU�WKH�JLYHQ�VHWWLQJ��%XW�,�GLG�QRW

PDQDJH�WR�PDNH�D�V\VWHP�ZLWK�VXFK�D�KXE��)XUWKHUPRUH��,�GLVFRYHUHG�WKDW�YDULHW\�UHODWHG

SUREOHPV�DULVH�LQ�WKH�SURFHVV�RI�FUHDWLQJ�WKH�3/(�LWVHOI�²�GLIIHUHQW�WRROV�FDQ�KDYH�WKH�VDPH

IXQFWLRQDOLW\�DQG�RQH�WRRO�FDQ�KDYH�PDQ\�IXQFWLRQV��(YHQWXDOO\��LW�ZDV�FUXFLDO�WR�VWLFN�WR�WKH

SULQFLSOH�RI�:KDW�	�:K\�EHIRUH�+RZ�WR�UHGXFH�WKH�UHVXOWLQJ�DPRXQW�RI�LQVWUXPHQWV��7KH

PRVW�REYLRXV�ILQGLQJ�WR�HPHUJH�IURP�WKH�DQDO\VLV�LV�WKDW�960�LV�D�JUHDW�WHPSODWH�EXW�LWV

FRQWHQW�LV�PXFK�PRUH�LPSRUWDQW�IRU�LWV�HIIHFWLYH�XVH��DV�RQH�WRRO�FDQ�EH�D�SDUW�RI�VHYHUDO

V\VWHPV�HPEHGGHG�LQ�LW��,W�LV�PRUH�RI�D�JXLGHOLQH�IRU�ZKDW�LV�LPSRUWDQW�WR�WKLQN�DERXW��*RLQJ

GRZQ�WR�WKH�OHYHO�RI�VSHFLILF�SUREOHPV�RU�WRROV��WKHUH�LV�QR�FOHDU�GLYLVLRQ�LQWR�V\VWHPV�DQG�WKH

VDPH�SUREOHPV�FDQ�EH�GHDOW�ZLWK�LQ�GLIIHUHQW�V\VWHPV��$OO�LQ�DOO��960�LV�D�JRRG�PRGHO�EXW�LW

ZLOO�QHYHU�EH�HQRXJK�EHFDXVH�RI�WKH�XQLTXH�UHVWULFWLRQV�DQG�SUHIHUHQFHV�RI�D�JLYHQ�VWXGHQW�RU

HYHQ�DQ�HGXFDWLRQDO�LQVWLWXWLRQ��0RUHRYHU��QR�PRGHO�FDQ�FRYHU�DOO�SRVVLEOH�FRPELQDWLRQV�RI

SUHFRQGLWLRQV�DQG�DVSLUDWLRQV��,Q�IXWXUH�LQYHVWLJDWLRQV��LW�PLJKW�EH�SRVVLEOH�WR�FUHDWH�D�QHZ

PRGHO�IRU�3/(�GHYHORSPHQW�WDLORUHG�WR�VXLW�FRPSOHWHO\�RQOLQH�OHDUQLQJ�HQYLURQPHQWV�LQ

KLJKHU�HGXFDWLRQ�EXW�DV�LW�LV��LQ�HVVHQFH��SHUVRQDO��LW�ZLOO�DOZD\V�EH�VRPHWKLQJ�GLIIHUHQW�ZKHQ

LPSOHPHQWHG��$�EHWWHU�LGHD�IRU�IXWXUH�UHVHDUFK�ZRXOG�EH�WR�PDNH�DQ�RYHUYLHZ�RI�GLIIHUHQW

ZD\V�3/(�FDQ�EH�HIILFLHQWO\�EXLOW�LQ�GLIIHUHQW�VHWWLQJV�²�VFKRRO�DQG�KLJKHU�HGXFDWLRQ��DGXOW

SURIHVVLRQDO�OHDUQLQJ�DQG�OLIH�ORQJ�OHDUQLQJ�ZLWK�QR�LQVWLWXWLRQDO�RYHUVLJKW��HWF�

0\�3/(�FRQVLVWHG�RI�ERWK�GLJLWDO�DQG�DQDORJXH�WRROV��%XW�FDQ�LW�EH�FRPSOHWHO\�GLJLWDO"

<HV��%XW��LQ�P\�RSLQLRQ��SDSHU�VKRXOG�QRW�EH�IRUJRWWHQ��&RPLQJ�EDFN�WR�WKH�UHVHDUFK

TXHVWLRQV��,�FDQ�QRZ�DQVZHU�ZKDW�UROH�WHFKQRORJ\�SOD\V�LQ�3/(��,Q�P\�FDVH��WHFKQRORJ\�ZDV�

RQ�WKH�RQH�KDQG��WKH�KHDUW�RI�WKH�SURJUDPPH�DQG��RQ�WKH�RWKHU�KDQG��DQ�DVVLVWDQW�ZKR�FRXOG�GR



3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

TXLFNO\�ZKDW�ZRXOG�EH�WRR�HQHUJ\�FRQVXPLQJ�RQ�SDSHU��4XLFNO\�VWUXFWXULQJ�LQIRUPDWLRQ�DQG

DYRLGLQJ�ORVVHV�UHPDLQ�WKH�NH\�IDFWRUV�LQ�XVLQJ�GLJLWDO�VROXWLRQV�IRU�PH��%XW�DQ�LPSRUWDQW

GLVFRYHU\�ZDV�WKDW�,�ZDV�JLYLQJ�WKHP�WRR�PXFK�DWWHQWLRQ��2QFH�,�UHGLVFRYHUHG�SDSHU��WKHUH

ZDV�QR�JRLQJ�EDFN��HYHQ�ZLWK�WKH�IHDWXUHV�0LUR�FRXOG�SURYLGH��$W�VRPH�SRLQW��,�UHDOLVHG�WKDW�,

ZRXOG�UDWKHU�GUDZ�VRPH�RXWOLQH�RI�KRPHZRUN�RQ�D�SLHFH�RI�SDSHU�UDWKHU�WKDQ�W\SH�LW�LQ�D

*RRJOH�'RF��,W�ERRVWV�FUHDWLYLW\�DQG�GRHV�QRW�FUHDWH�REVWDFOHV�OLNH�DQ\�GLJLWDO�WRRO��$QG�WKH

RQO\�UHDVRQ�,�XVHG�1RWLRQ�DV�D�FDOHQGDU�ZDV�GXH�WR�WKH�IDFW�WKDW�=RRP�OLQNV�FDQQRW�EH�SDVWHG

LQWR�D�SDSHU�SODQQHU�

2QH�XQDQWLFLSDWHG�ILQGLQJ�ZDV�WKDW�,�GLG�QRW�UHDOO\�WRXFK�WKH�WRROV�WKDW�ZRXOG�UHODWH�WR

ZKDW�LV�FRPPRQO\�XVHG�LQ�WUDLQLQJ��7R�SXW�LW�EOXQWO\��WKH�SURGXFWV�RI�(G7HFK�FRPSDQLHV��%XW�,

DP�FRQYLQFHG�WKDW�SURGXFWV�GHVLJQHG�IRU�YHU\�GLIIHUHQW�WDUJHW�DXGLHQFHV�KDYH�HQRUPRXV

SRWHQWLDO�LQ�DQ�HGXFDWLRQDO�HQYLURQPHQW��7KH�VDPH�DSSOLHV�WR�WLPH�DQG�SURMHFW�PDQDJHPHQW

WHFKQLTXHV�WKDW�DUH�RYHUYDOXHG�E\�EXVLQHVVHV�EXW�DUH�QRW�XVHG�LQ�HGXFDWLRQ�HQRXJK��$�QDWXUDO

SURJUHVVLRQ�RI�WKLV�ZRUN�LV�WR�DQDO\VH�ZKDW�RWKHU�WRROV�IURP�WKH�EXVLQHVV�VSKHUH�FDQ�EH

WUDQVIHUUHG�WR�WKH�FODVVURRP��)XUWKHU�UHVHDUFK�FDQ�EH�GRQH�RQ�GHVLJQ�WKLQNLQJ�WHFKQLTXHV�LQ

HGXFDWLRQ�²�FXUULFXOXP�DQG�FRXUVH�GHVLJQ�ZLWK�WKH�KHOS�RI�SURGXFW�GHYHORSPHQW�LQVWUXPHQWV

�H�J��HPSDWK\�PDSSLQJ��H[SHULHQFH�SURWRW\SLQJ��

,�KDYH�QRW�WULHG�D�ORW�RI�RWKHU�WHFKQLTXHV�VWXGHQWV�DOO�RYHU�WKH�ZRUOG�DUH�XVLQJ��)RU

H[DPSOH��3HUVRQDO�.QRZOHGJH�0DQDJHPHQW�6\VWHPV��FODVVLFDO�RQH�FDOOHG�=HWWHONDVWHQ��WKDW

DUH�QRW�QHFHVVDULO\�XVHG�IRU�OHDUQLQJ��3.06�PD\�LQFOXGH�DGGUHVVHV��FRQWDFWV��IDFWV�DERXW

SHUVRQDO�OLIH��ERRNPDUNV��LQ�DSSV�OLNH�2EVLGLDQ�RU�5RDP��RQOLQH�DFFRXQWDELOLW\�SUDFWLFHV�²

<RX7XEH�VWUHDPV�DQG�FKDOOHQJHV��H�J��IDPRXV�DPRQJ�GDWD�VFLHQWLVWV�³6WXG\�ZLWK�7LQD´

<RX7XEH�FKDQQHO����%XW�WKHVH�DUH�WKH�WKLQJV�WKDW�JHQHUDOO\ WDNH�D�ORW�RI�WLPH�WR�VHW�XS�

6R��FDQ�3/(��DV�D�IUDPHZRUN�IRU�PDVWHU¶V�VWXGLHV��PDNH�WKH�OHDUQLQJ�H[SHULHQFH�PRUH

PHDQLQJIXO�DQG�HIILFLHQW"�$V�P\�3/(�ZDV�EXLOW�LQ�D�ZD\�WKDW�DGGUHVVHG�WKH�SUREOHPV

HQFRXQWHUHG�E\�PH�DQG�RWKHU�VWXGHQWV��LW�LV�REYLRXV�WKDW�3/(�FDQ�LQGHHG�PDNH�WKH�H[SHULHQFH

EHWWHU��3/(�HIILFLHQF\�KHDYLO\�GHSHQGV�RQ�WKH�FLUFXPVWDQFHV�EXW�LW�LV�REYLRXV�WKDW�D�IUDPHZRUN

KHOSV�LQ�EULQJLQJ�GLIIHUHQW�SDUWV�RI�WKH�OHDUQLQJ�H[SHULHQFH�WRJHWKHU�LQ�D�PRUH�RUJDQLVHG

PDQQHU��$V�IRU�PHDQLQJIXOQHVV��960�KDV���FRPSRQHQWV�WKDW��LQ�P\�RSLQLRQ��UHODWH�WR

PHDQLQJIXO�HGXFDWLRQ��VHOI�PRQLWRULQJ��VHOI�GHYHORSLQJ��DQG�VHOI�SURMHFWLQJ��%ORJJLQJ�LV

SURYHQ�WR�EH�DQ�HIIHFWLYH�UHIOHFWLRQ�WRRO��DQG�P\�ILQGLQJV�DUH�FRQVLVWHQW�ZLWK�HDUOLHU�VWXGLHV�

7KH�REVHUYHG�DGYDQWDJHV�RI�P\�EORJJLQJ�H[SHULHQFH�ZHUH��SRVVLELOLW\�WR�VHDUFK�IRU�D�VXEMHFW

WLWOH��FRXOG�KDYH�XVHG�KDVKWDJV�EXW�IRXQG�LW�WR�EH�H[FHVVLYH���QDWXUDO�FKURQRORJLFDO�RUGHU�RI

� KWWSV���ZZZ�\RXWXEH�FRP�FKDQQHO�8&,�-S*U'PWJJUU\KPO�N)*Z

https://www.youtube.com/channel/UCI8JpGrDmtggrryhml8kFGw


3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

SRVWV��DELOLW\�WR�DFFHVV�WKHP�RQOLQH�DQG�GRZQORDG�ZKHQ�QHFHVVDU\��DELOLW\�WR�SDVWH�OLQNV�DQG

SLFWXUHV��%XW�WKH�RXWFRPHV�,�IRXQG�PRUH�PHDQLQJIXO�ZHUH�WKHVH�

Ɣ TXLFN�UHYLVLRQ�RI�ZKDW�,�KDYH�OHDUQHG�²�VWUXFWXUHG�WKRXJKW�WKURXJK�WH[WV�LQVWHDG�RI

XQWLG\�KDQGZULWWHQ�EXOOHW�SRLQWV�ZKLFK�,�QHYHU�JR�EDFN�WR

Ɣ DELOLW\�WR�VKDUH�SRVWV�ZLWK�IULHQGV�DQG�IDPLO\�WR�H[SODLQ�ZKDW�,�DP�DFWXDOO\�GRLQJ�DQG�

RQFH�DJDLQ��VHH�WKH�DFWXDO�JDLQ�IURP�WKH�OHDUQLQJ�SURFHVV

Ɣ RSSRUWXQLW\�WR�TXLFNO\�ILQG�LGHDV�IRU�IXWXUH�KRPHZRUN�EHFDXVH�RI�WKH�UHIOHFWLRQ�RQ

LGHDV�FRYHUHG�GXULQJ�WKH�FRXUVHV

Ɣ PHDQV�WR�ZULWH�PRUH�FRQVWUXFWLYH�IHHGEDFN�DW�WKH�HQG�RI�WKH�VHPHVWHU

7HOHJUDP�LV�D�ELJ�SODWIRUP�XVHG�E\�WKH�SURIHVVLRQDO�FRPPXQLW\��LQFOXGLQJ�HGXFDWRUV�

7KH�FKDQQHO�DOORZHG�PH�WR�NHHS�QRWHV��ZKLFK�KHOSHG�PH�WR�FRQQHFW�P\�HGXFDWLRQDO�SDWK�ZLWK

SRWHQWLDO�FDUHHU�RSSRUWXQLWLHV��DV�P\�EURDGHU�YLHZ�RQ�3/(�LQFOXGHV�OLIH��DQG�ZRUN�UHODWHG

DFWLYLWLHV���2Q�RQH�SODWIRUP�,�ZDV�DEOH�WR�UHODWH�FXUUHQW�H[SHULHQFHV�WR�WKH�UHOHYDQW�LVVXHV�LQ

WKH�LQGXVWU\��,QLWLDOO\�FUHDWHG�IRU�D�VHOI�PRQLWRULQJ�IXQFWLRQ��P\�FKDQQHO�EHFDPH�DQ�LPSRUWDQW

VHOI�GHYHORSLQJ�DQG�VHOI�SURMHFWLQJ�FRPSRQHQW�RI�960��D�GLJLWDO�DUWHIDFW�WKDW�FRPELQHV�P\

H[SHULHQFHV��JRDOV�DQG�LQWHUHVWV�DOWRJHWKHU�

,�GHFLGHG�WR�XVH�P\�EORJ�DV�D�SURMHFW�IRU�7HFKQRORJ\�8VH�LQ�(GXFDWLRQ�DQG�&ULWLFDO

,VVXHV�RI�7HFKQRORJ\�8VH�LQ�(GXFDWLRQ�FRXUVHV��:KHQ�,�SXEOLVKHG�WKH�RXWOLQH�RI�P\�SURFHVV

DQG�WKH�UHVXOWV��,�UHFHLYHG�LQVSLULQJ�FRPPHQWV�IURP�P\�SHHU�VWXGHQWV��2QH�VXSSRUWHG�P\�YLHZ

RQ�QRWH�WDNLQJ�E\�ZULWLQJ�³,�DSSUHFLDWHG�\RX�EULQJLQJ�SRLQW�DERXW�QRWH�WDNLQJ�KDQGZULWWHQ

QRWHV�DQG�KRZ�\RX�FRQQHFWHG�WKDW�ZLWK�QRW�WULJJHULQJ�PHWDFRJQLWLRQ´��$QRWKHU�RQH�HYHQ

H[SUHVVHG�LQWHUHVW�LQ�XVLQJ�P\�EORJ�LGHD�LQ�WKH�FODVVURRP��³:KR�NQHZ�WHOHJUDP�FDQ�EH�XVHG

DV�D�EORJJLQJ�UHIOHFWLYH�WRRO��:HOO��,�PLJKW�VWHDO�\RXU�WLQNHULQJ�LGHD�WR�GHVLJQ�D�ZULWWHQ

OHDUQLQJ�VWUDWHJ\�XVLQJ�:HFKDW¶V�QHZO\�DGGHG�&KDQQHOV´��7KH�ODVW�FRPPHQW�,�IRXQG�FORVH�WR

ZKDW�,�ZDV�WU\LQJ�WR�FRQYH\�ZDV�WKH�IROORZLQJ�RQH�

,�WKLQN�,�DOVR�KDYH�D�SUREOHP�RI�ZDQWLQJ�WR�IHHO�WKDW�VRPHWKLQJ�LV�³GRQH´��HVSHFLDOO\
ZKHQ�LW�LV�D�FRXUVH�\RX�KDG�WR�ZRUN�KDUG�WR�SDVV��DQG�RQFH�LW�LV�³GRQH´��WKHUH�LV
UHOXFWDQFH�WR�JR�EDFN�WR�LW�DJDLQ«

,�KDYH�DOVR�VKDUHG�WKH�LGHD�RI�XVLQJ�7HOHJUDP�IXQFWLRQDOLW\�WR�FUHDWH�D�PHWDFRJQLWLRQ

ERW�ZKLFK�ZRXOG�KHOS�PH�UHJXODUO\�FKHFN�P\�SURJUHVV�DQG�DVN�PRUH�TXHVWLRQV�ZKHQ

SURFHVVLQJ�LQIRUPDWLRQ��2QH�VWXGHQW�VXSSRUWHG�WKLV�LGHD�E\�ZULWLQJ�³,�DP�TXLWH�LQWHUHVWHG�LQ

PHWD�FRJQLWLRQ�ERW��ZKLFK�REYLRXVO\�KDV�VRPH�GUDZEDFNV��EXW�KDYLQJ�D�FRQYHUVDWLRQ�ZLWK�DQ
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DJHQW�ZKLOH�PDLQWDLQLQJ�SULYDF\�LV�VRPHWKLQJ�WKDW�ZH¶OO�SUREDEO\�FRPH�DFURVV�PRUH�RIWHQ�LQ

WKH�IXWXUH�´

&RQFOXVLRQ

7DNLQJ�VWRFN�RI�P\�H[SHULHQFH��RQH�PDMRU�FRQFOXVLRQ�LV�WKDW�VWXGHQWV�DUH�IDFLQJ�FKDOOHQJHV�QRW

RQO\�UHODWHG�WR�WKH�FRXUVH�FRQWHQWV�EXW�DOVR�WR�WKH�RYHUDOO�RUJDQLVDWLRQ�RI�WKH�VWXGLHV��7KH\�DUH

VRPHWLPHV�WDNLQJ�RQ�D�³PDQDJHU´�UROH�LQ�WKH�OHDUQLQJ�SURFHVV��KDYLQJ�WR�GHDO�ZLWK�PXOWLSOH

³SURMHFWV´�VLPXOWDQHRXVO\��VWXGLHV��KRXVH�GXWLHV��IXOO�WLPH�MRE��DQG�HWF��(YHQ�WKH�SURJUDPPH

PDGH�E\�HGXFDWRUV�IRU�HGXFDWRUV�FDQ�KDYH�LWV�RZQ�SUREOHPV��6RPH�RI�WKRVH�SUREOHPV�FDQ�EH

VROYHG�E\�D�SURSHU�LQWURGXFWLRQ�LQWR�WKH�FRQFHSW�RI�D�SHUVRQDO�OHDUQLQJ�HQYLURQPHQW��5DLVLQJ

DZDUHQHVV�DERXW�3/(�DPRQJ�VWXGHQWV�LV�SDUWLFXODUO\�LPSRUWDQW�ZLWK�WKH�ULVLQJ�DEXQGDQFH�RI

WHFKQRORJLHV�XVHG�ERWK�LQ�HYHU\GD\�OLIH�DQG�VWXGLHV�

7KLV�VWXG\�H[DPLQHG�WKH�ZD\V�LQ�ZKLFK�3/(�FDQ�EH�EXLOW�DQG�DGGUHVV�WKH�LVVXH�RI

YDULHW\��,W�LV�KRSHG�WKDW�WKLV�UHVHDUFK�FDQ�FRQWULEXWH�WR�D�GHHSHU�XQGHUVWDQGLQJ�RI�D�OHDUQHU¶V

SHUVSHFWLYH�LQ�RQOLQH�KLJKHU�HGXFDWLRQ��/HDUQHUV�FDQ�GUDZ�LGHDV�IURP�WKLV�VWXG\�WR�EURDGHQ

WKHLU�XQGHUVWDQGLQJ�RI�ZKDW�FDQ�EH�D�SDUW�RI�WKH�OHDUQLQJ�SURFHVV�DQG�KRZ�PXOWLIDFHWHG�LW�FDQ

EH��,Q�JHQHUDO��D�EURDGHU�XQGHUVWDQGLQJ�RI�ZKDW�FDQ�FRQVWLWXWH�IRU�D�OHDUQLQJ�WRRO�FDQ�HPHUJH�

7HDFKHUV�FDQ�EXLOG�PRUH�HPSDWK\�WRZDUGV�WKH�RQOLQH�OHDUQHUV�DQG�KHOS�WKHP�E\�SURYLGLQJ�WKH

ULJKW�WRROV�IRU�VXFFHVVIXO�RUJDQLVDWLRQ�RI�WKH�ZRUN�VWXG\�OLIH�EDODQFH�

7KH�ILQGLQJV�RI�WKLV�VWXG\�KDYH�D�QXPEHU�RI�SUDFWLFDO�LPSOLFDWLRQV�EXW�WKHLU

JHQHUDOLVDELOLW\�LV�VXEMHFW�WR�FHUWDLQ�OLPLWDWLRQV��7KLV�ZRUN�ZDV�IRFXVLQJ�PDLQO\�RQ�WKH

RUJDQLVDWLRQDO�GLIILFXOWLHV��SUDFWLFDOO\�OHDYLQJ�RXW FKDOOHQJHV�DVVRFLDWHG�ZLWK�FRQWHQW

SURFHVVLQJ��OHDUQLQJ�RXWFRPHV��H[DP�SUHSDUDWLRQ��HWF���ZKLFK�LV�PDLQO\�GXH�WR�WKH�VFRSH�RI�WKH

VHOHFWHG�3/(�PRGHO��0RUHRYHU��LW�ZDV�DQ DXWRHWKQRJUDSKLF UHVHDUFK�RI�D PDVWHU
V VWXGHQW�LQ

DQ RQOLQH HQYLURQPHQW��$�IXUWKHU�VWXG\�FDQ�DVVHVV D�EURDGHU�UDQJH�RI�GDWD�VRXUFHV�WR�LQFOXGH

SHUVSHFWLYHV�RI�GLIIHUHQW�VWXGHQWV�ZLWK�YDULRXV�EDFNJURXQGV��+RZHYHU��SRVVLEOH�XVH�FDVHV�RI

P\�ZRUN�PD\�LQFOXGH�

Ɣ 2QERDUGLQJ�IRU�QHZ�RU�SURVSHFWLYH�VWXGHQWV�VWLPXODWHG�E\�DZDUHQHVV�RI�WKH�H[LVWLQJ

SUREOHPV�DQG�FRUUHVSRQGLQJ�FKDQJHV�LQ�WKH�RUJDQLVDWLRQ�RI�VWXGLHV��$�FXUULFXOXP�PDS

FDQ�EH�XVHG�E\�SURVSHFWLYH�VWXGHQWV�WR�JHW�D�VHQVH�RI�ZKDW�WKH\�DUH�DERXW�WR�OHDUQ

GXULQJ�WKHLU�VWXGLHV�LQ�WKLV�PDVWHU¶V�SURJUDPPH��$W�WKH�VDPH�WLPH��LW�IHHOV�OLNH�DQ

DOWHUQDWLYH�WR�D�FRQYHQWLRQDO�V\OODEXV�DQG�FXUULFXOXP�RXWOLQH��,W�LV�KDUG�WR�DQWLFLSDWH

WKH�ZRUNORDG�HYHQ�ZLWK�(&76�EXW�WKH�QXPEHU�RI�WRSLFV�FRYHUHG�GXULQJ�WKH�FRXUVH
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FRUUHODWHV�ZLWK�WKH�QHHGHG�HIIRUWV�DQG�FDQ�VD\�VRPHWKLQJ�DERXW�WKH�WLPH�WR�EH�VSHQW�RQ

WKH�FRXUVH�PDWHULDOV��,Q�DGGLWLRQ��D�FXUULFXOXP�PDS�FDQ�EH�WUDQVIRUPHG�LQWR�D�6WXGHQW

-RXUQH\�0DS��D�WHUP�XVHG�E\�(G7HFK�VWDUW�XSV�E\�DQDORJ\�ZLWK�WKH�&XVWRPHU�-RXUQH\

0DS�DLPHG�DW�YLVXDOLVLQJ�WKH�FXVWRPHU�H[SHULHQFH��

Ɣ 7KH�QH[W�JHQHUDWLRQ�RI�VWXGHQWV�FRXOG�SRWHQWLDOO\�EHQHILW�IURP�WKH�RYHUYLHZ�RI�WRROV

XVHG�E\�WHDFKHUV�WR�JHW�DFTXDLQWHG�ZLWK�WKHP�LQ�DGYDQFH�

Ɣ &KHDW�VKHHW�GHVLJQ�FDQ�WXUQ�LQWR�D�SUDFWLFH�RI�PDNLQJ�GLVWULEXWDEOH�PDWHULDOV�IRU

VWXGHQWV�H[SODLQHG�E\�RWKHU�VWXGHQWV��(YHQ�D�WR�GR�OLVW�FDQ�EHFRPH�D�FKHDW�VKHHW�RQ

KRZ�WR�PDNH�D�FHUWDLQ�SURMHFW��OLNH�WKHVLV��RU�FRPSOHWH�D�FRXUVH�

Ɣ %ORJJLQJ�FDQ�EH�HQFRXUDJHG�E\�WHDFKHUV�DQG�XVHG�DV�D�FRQWHQW�FUHDWLRQ�SODWIRUP�IRU

KRPHZRUN�VXEPLVVLRQV��,Q�SUDFWLFH��LW�FDQ�DOVR�EH�HQGRUVHG�E\�VRPH�VRUW�RI

PHWDFRJQLWLRQ�ERW�WKDW�FDQ�KHOS�EXLOG�XS�UHIOHFWLRQ�KDELWV��H�J��DXWRPDWLFDOO\�VHQW

PHVVDJHV�ZLWK�TXHVWLRQV�IURP�WKH�0HWDFRJQLWLRQ�$ZDUHQHVV�,QYHQWRU\��

$FNQRZOHGJPHQWV

,�ZRXOG�OLNH�WR�WKDQN�P\�VXSHUYLVRU��(PDQXHOH�%DUGRQH��IRU�SRLQWLQJ�PH�LQ�WKH�ULJKW�GLUHFWLRQ�

,�DP�DOVR�JUDWHIXO�WR�P\�IULHQGV�DQG�IDPLO\�ZKR�VXSSRUWHG�PH�HYHU\�VWHS�RI�WKLV�MRXUQH\�

'LPD��ZKR�PDGH�PH�WHD�HYHU\�WLPH�,�VDW�WR�ZULWH�WKH�OLWHUDWXUH�UHYLHZ��$ULQD��ZKR�PDGH�PH

PHHW�HYHU\�GHDGOLQH��$Q\D��ZKR�PDGH�PH�JHW�KHUH�LQ�WKH�ILUVW�SODFH��DQG�JUDQGPD��ZKR�SDLG

IRU�P\�VWXGLHV�

$XWKRU¶V�GHFODUDWLRQ

,�KHUHE\�GHFODUH�WKDW�,�KDYH�ZULWWHQ�WKLV�WKHVLV�LQGHSHQGHQWO\�DQG�WKDW�DOO�FRQWULEXWLRQV

RI�RWKHU�DXWKRUV�DQG�VXSSRUWHUV�KDYH�EHHQ�UHIOHFWHG��7KH�WKHVLV�KDV�EHHQ�ZULWWHQ�LQ

DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�IRU�JUDGXDWLRQ�WKHVHV�RI�WKH�,QVWLWXWH�RI�(GXFDWLRQ�RI�WKH

8QLYHUVLW\�RI�7DUWX�DQG�LV�LQ�FRPSOLDQFH�ZLWK�JRRG�DFDGHPLF�SUDFWLFHV�

BBBBBBBBBBBBB��VLJQDWXUH�

����������
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5HIHUHQFHV

$GDPV��7��(���(OOLV��&���	�-RQHV��6��+����������$XWRHWKQRJUDSK\� 7KH�,QWHUQDWLRQDO

(QF\FORSHGLD�RI�&RPPXQLFDWLRQ�5HVHDUFK�0HWKRGV���±���

KWWSV���GRL�RUJ�����������������������LHFUP����

$OOHQ��0��������� /HDYLQJ�$'',(�IRU�6$0��$Q�DJLOH PRGHO�IRU�GHYHORSLQJ�WKH�EHVW�OHDUQLQJ

H[SHULHQFHV��$PHULFDQ�6RFLHW\�IRU�7UDLQLQJ�DQG�'HYHORSPHQW�

%DUGRQH��(���	�(UDG]H��0����������7KHRULVLQJ�7UDQVIRUPDWLYH�(GXFDWLRQDO�7HFKQRORJ\�DV�D

0HVR�5HODWHG�9HQWXUH��,Q��'��6HFFKL��5��*DKUQ�$QGHUVHQ��	�6�-��&RZOH\��(GV���

2UJDQL]DWLRQDO�&RJQLWLRQ��7KH�7KHRU\�RI�6RFLDO�2UJDQL]LQJ� 5RXWOHGJH

>)RUWKFRPLQJ@�

%HHU��6��������� %UDLQ�RI�WKH�ILUP ��QG�HG����:LOH\�

%HHU��6��������� 'LDJQRVLQJ�WKH�V\VWHP�IRU�RUJDQL]DWLRQV� &KLFKHVWHU�>:HVW�6XVVH[@ௗ��1HZ

<RUNௗ��:LOH\�

%HHU��6���	�%HHU��7��������� 7KH�+HDUW�RI�(QWHUSULVH� &KLFKHVWHU��(QJODQGௗ��1HZ�<RUNௗ��:LOH\�

&ODUN��'����������7HFK�DQG�PH��$Q�DXWRHWKQRJUDSKLF�DFFRXQW�RI�GLJLWDO�OLWHUDF\�DV�DQ�LGHQWLW\

SHUIRUPDQFH� 5HVHDUFK�LQ�/HDUQLQJ�7HFKQRORJ\� ������

KWWSV���GRL�RUJ����������UOW�Y�������

)LHGOHU��6��+��'���	�9lOMDWDJD��7����������3HUVRQDO�OHDUQLQJ�HQYLURQPHQWV� ,QWHUQDWLRQDO

-RXUQDO�RI�9LUWXDO�DQG�3HUVRQDO�/HDUQLQJ�(QYLURQPHQWV� �������±���

KWWSV���GRL�RUJ���������MYSOH�����������

)LHGOHU��6��+��'���	�9lOMDWDJD��7����������0RGHOLQJ�WKH�SHUVRQDO�DGXOW�OHDUQHU��7KH�FRQFHSW�RI

3/(�UH�LQWHUSUHWHG� ,QWHUDFWLYH�/HDUQLQJ�(QYLURQPHQWV� ����������±����

KWWSV���GRL�RUJ������������������������������

*DUFtD�0DUWtQH]��-��$���5RVD�1DSDO��)��&���5RPHUR�7DEHD\R��,���/ySH]�&DOYR��6���	

)XHQWHV�$EHOHGR��(��-����������'LJLWDO�WRROV�DQG�SHUVRQDO�OHDUQLQJ�HQYLURQPHQWV��$Q
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3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

KWWSV���GRL�RUJ���������VX��������

+DZRUWK��5����������3HUVRQDO�OHDUQLQJ�HQYLURQPHQWV��$�VROXWLRQ�IRU�VHOI�GLUHFWHG�OHDUQHUV�

7HFK7UHQGV� ����������±���� KWWSV���GRL�RUJ���������V���������������]

-RKQVRQ��0���	�/LEHU��2����������7KH�3HUVRQDO�/HDUQLQJ�(QYLURQPHQW�DQG�WKH�KXPDQ

FRQGLWLRQ��)URP�WKHRU\�WR�WHDFKLQJ�SUDFWLFH� ,QWHUDFWLYH /HDUQLQJ�(QYLURQPHQWV� ������

�±��� KWWSV���GRL�RUJ��������������������������

-RQDVVHQ��'��+���&DUU��&���	�<XHK��+��3����������&RPSXWHUV�DV�PLQGWRROV�IRU�HQJDJLQJ

OHDUQHUV�LQ�FULWLFDO�WKLQNLQJ� 7HFK7UHQGV� ������ ��±���

KWWSV���GRL�RUJ���������EI��������

0F&DQGOHVV��'��������� ,QIRUPDWLRQ�LV�%HDXWLIXO��&ROOLQV 3XEOLVKHUV�

0LOOLJDQ��&��'���%HDXYRLU��3���-RKQVRQ��0��:���6KDUSOHV��3���:LOVRQ��6���	�/LEHU��2���������

'HYHORSLQJ�D�UHIHUHQFH�PRGHO�WR�GHVFULEH�WKH�SHUVRQDO�OHDUQLQJ�HQYLURQPHQW��,Q

,QQRYDWLYH�$SSURDFKHV�IRU�/HDUQLQJ�DQG�.QRZOHGJH�6KDULQJ �SS�����±������6SULQJHU

%HUOLQ�+HLGHOEHUJ� KWWS���G[�GRL�RUJ�����������������B��

2VPDQ��*���	�.RK��-��+��/����������8QGHUVWDQGLQJ�PDQDJHPHQW�VWXGHQWV¶�UHIOHFWLYH�SUDFWLFH

WKURXJK�EORJJLQJ� 7KH�,QWHUQHW�DQG�+LJKHU�(GXFDWLRQ� ������±���

KWWSV���GRL�RUJ���������M�LKHGXF������������

3RSH�5XDUN��5����������:H�VFUXP�HYHU\�GD\��8VLQJ�VFUXP�SURMHFW�PDQDJHPHQW�IUDPHZRUN�IRU

JURXS�SURMHFWV� &ROOHJH�7HDFKLQJ� ����������±����

KWWSV���GRL�RUJ�����������������������������

3RUWDQRYD��6����������7RZDUGV�D�KLJK�IUHTXHQF\�HGXFDWLRQ��&KDOOHQJHV�DQG�SRVVLELOLWLHV�

,WDOLDQ�-RXUQDO�RI�6RFLRORJ\�RI�(GXFDWLRQ� ������ ���±����

KWWSV���GRL�RUJ����������SXSM�LMVH����������

3RXORV��&��1����������&RQFHSWXDO�IRXQGDWLRQV�RI�DXWRHWKQRJUDSK\��,Q (VVHQWLDOV�RI
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3/(�LQ�D�KLJK�YDULHW\�RQOLQH�VHWWLQJ��D�VHOI�VWXG\�RI�D�PDVWHU
V�GHJUHH�VWXGHQW ��

KWWS���G[�GRL�RUJ��������������������

5HZ��/���&DXYLQ��6���&HQJL]��$���3UHWRULXV��.���	�-RKQVRQ��.����������$SSOLFDWLRQ�RI�SURMHFW

PDQDJHPHQW�WRROV�DQG�WHFKQLTXHV�WR�VXSSRUW�QXUVLQJ�LQWHUYHQWLRQ�UHVHDUFK� 1XUVLQJ

2XWORRN� ����������±���� KWWSV���GRL�RUJ���������M�RXWORRN������������

7RPEHUJ��9���/DDQSHUH��0���/H\��7���	�1RUPDN��3����������6XVWDLQLQJ�WHDFKHU�FRQWURO�LQ�D

EORJ�EDVHG�SHUVRQDO�OHDUQLQJ�HQYLURQPHQW� 7KH�,QWHUQDWLRQDO 5HYLHZ�RI�5HVHDUFK�LQ

2SHQ�DQG�'LVWULEXWHG�/HDUQLQJ� ����������� KWWSV���GRL�RUJ����������LUURGO�Y��L������

7RUUDQFH��0��������� $JLOH�IRU�LQVWUXFWLRQDO�GHVLJQHUV� ,WHUDWLYH�SURMHFW�PDQDJHPHQW�WR

DFKLHYH�UHVXOWV��$67'�
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3HUVRQDO�OHDUQLQJ�(QYLURQPHQWV�EDVHG�RQ�:HE�����VHUYLFHV�LQ�KLJKHU�HGXFDWLRQ�

7HOHPDWLFV�DQG�,QIRUPDWLFV� �������±���� KWWSV���GRL�RUJ���������M�WHOH������������

9ODVHQNR��.���&KXPDN��2���$FKNDQ��9���/RYLDQRYD��,���	�.RQGUDW\HYD��2����������3HUVRQDO

H�/HDUQLQJ�(QYLURQPHQW�RI�D�0DWKHPDWLFV�7HDFKHU� 8QLYHUVDO -RXUQDO�RI�(GXFDWLRQDO

5HVHDUFK� ����������±����� KWWSV���GRL�RUJ����������XMHU������������

:LOOLDPVRQ��5���-HVVRQ��5���	�6KHSKHUG��'����������7KH�6XPPHU�/HDUQLQJ�-RXUQH\�

$PHOLRUDWLQJ�WKH�VXPPHU�OHDUQLQJ�HIIHFW�XVLQJ�EORJJLQJ� &RPSXWHUV�	�(GXFDWLRQ�
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$SSHQGLFHV

$SSHQGL[����7KH�1RYHPEHU�TXHVWLRQQDLUH

�� :KLFK�GLJLWDO�WRROV�GR�\RX�XVH�WR�VXSSRUW�\RXUVHOI�LQ�WKH�OHDUQLQJ�SURFHVV"��KHUHLQDIWHU

ZH�DUH�WDONLQJ�DERXW�WKH�PDVWHU
V�SURJUDPPH�

�� 'R�\RX�NHHS�D�FDOHQGDU�RI�WKH�FODVVHV�DQG�GHDGOLQHV�\RX�KDYH"

<HV���1R���2WKHU

�� ,I�\HV��ZKHUH"

�� 0D\EH�\RX�DOVR�XVH�VRPHWKLQJ�WR�RUJDQLVH�\RXU�SUHSDUDWLRQV�IRU�WKH�FODVVHV"

1R���<HV��VDPH�SODFH���2WKHU

�� :KLFK�DQDORJXH�WRROV�GR�\RX�XVH�IRU�OHDUQLQJ�SXUSRVHV"

�� $UH�\RX�ZLOOLQJ�WR�VKDUH�WKHVH�LQYHQWLRQV�RI�\RXUV�ZLWK�RWKHU�VWXGHQWV"�(�J��D�0LUR

ERDUG�RU�SKRWRV�RI�\RXU�SODQQHU�

�� +RZ�RUJDQLVHG�GR�\RX�IHHO�LQ�WKH�FRQWH[W�RI�WKLV�PDVWHU
V�SURJUDPPH"

2Q�WKH�VFDOH�RI���WR���

�� +RZ�FRQILGHQW�GR�\RX�IHHO�DERXW�\RXU�VWXGLHV"

2Q�WKH�VFDOH�RI���WR���

�� $UH�\RX�KDSS\�ZLWK�\RXU�FXUUHQW�HGXFDWLRQDO�UHVXOWV"

��� :HUH�\RX�LQ�D�VLWXDWLRQ�ZKHQ�\RX�IRUJRW�\RX�KDYH�D�FODVV�LQ�WKH�HYHQLQJ�WKH�QH[W�GD\"

2U�D�GHDGOLQH�HYHQ"

<HV���1R���2WKHU

��� +RZ�PDQ\�WLPHV�GLG�WKDW�KDSSHQ�GXULQJ�WKLV�VHPHVWHU"

����������PRUH�WKDQ��



$SSHQGL[����7KH�³$XJXVW�GLDULHV´�TXHVWLRQQDLUH

�� 1LFNQDPH

�� 'XULQJ�WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ��GLG�\RX�KDYH�WKH�FKDQFH�WR�JR�WR�6DOPH"

�� :KHQ�GLG�\RX�JR�WR�6DOPH�DQG�ZKDW�ZDV�WKH�SXUSRVH�RI�\RXU�YLVLWV"��H�J��PHHWLQJ

FROOHDJXHV��OHFWXUHUV��DWWHQGLQJ�ZHELQDUV��HWF��

�� +RZ�ZRXOG�\RX�UDWH�\RXU�DFFRPSOLVKPHQW�WKLV�ZHHN"

�� +RZ�ZRXOG�\RX�GHVFULEH�\RXU�FRQQHFWLRQ�WR�\RXU�FODVV�WKLV�ZHHN"�,V�WKHUH�DQ\WKLQJ

\RX
G�GR�GLIIHUHQWO\�QH[W�ZHHN�WR�FKDQJH�\RXU�H[SHULHQFH"

�� :KDW�ZHUH�WKH�FKDOOHQJHV�WKDW�\RX�HQFRXQWHUHG"�+RZ�GLG�\RX�GHDO�ZLWK�WKRVH"

�� 'LG�\RX�IHHO�XQVXUH�RI�VRPHWKLQJ�LQ�UHODWLRQ�WR�\RXU�VWXGLHV"

�� 'LG�\RX�KDYH�DQ\�LOOXPLQDWLQJ�WKRXJKWV�RU�LGHDV�\RX
G�OLNH�WR�WDNH�QRWH�RI�IRU�WKH

IXWXUH"

�� $Q\WKLQJ�HOVH�WR�VKDUH"

��� :RXOG�\RX�OLNH�WR�VKDUH�\RXU�DQVZHUV�ZLWK�OHFWXUHUV�DQG�VWXGHQWV"



1RQ�H[FOXVLYH�OLFHQFH�WR�UHSURGXFH�WKH�WKHVLV�DQG�PDNH�WKH�WKHVLV�SXEOLF

,� 9DVLXNRYD�9LNWRULLD�
�DXWKRU¶V�QDPH�

�� JUDQW�WKH�8QLYHUVLW\�RI�7DUWX�D�IUHH�SHUPLW��QRQ�H[FOXVLYH�OLFHQFH��WR

UHSURGXFH� IRU WKH SXUSRVH RI SUHVHUYDWLRQ� LQFOXGLQJ IRU DGGLQJ WR WKH '6SDFH GLJLWDO DUFKLYHV
XQWLO�WKH�H[SLU\�RI�WKH�WHUP�RI�FRS\ULJKW��P\�WKHVLV

3HUVRQDO OHDUQLQJ HQYLURQPHQW LQ D KLJK�YDULHW\ RQOLQH VHWWLQJ� D VHOI�VWXG\ RI D PDVWHU
V
GHJUHH�VWXGHQW�

�WLWOH�RI�WKHVLV�

VXSHUYLVHG�E\ (PDQXHOH�%DUGRQH�
�VXSHUYLVRU¶V�QDPH�

�� , JUDQW WKH 8QLYHUVLW\ RI 7DUWX D SHUPLW WR PDNH WKH WKHVLV VSHFLILHG LQ SRLQW � DYDLODEOH WR
WKH SXEOLF YLD WKH ZHE HQYLURQPHQW RI WKH 8QLYHUVLW\ RI 7DUWX� LQFOXGLQJ YLD WKH '6SDFH
GLJLWDO DUFKLYHV� XQGHU WKH &UHDWLYH &RPPRQV OLFHQFH && %< 1& 1' ���� ZKLFK DOORZV�
E\ JLYLQJ DSSURSULDWH FUHGLW WR WKH DXWKRU� WR UHSURGXFH� GLVWULEXWH WKH ZRUN DQG
FRPPXQLFDWH LW WR WKH SXEOLF� DQG SURKLELWV WKH FUHDWLRQ RI GHULYDWLYH ZRUNV DQG DQ\
FRPPHUFLDO�XVH�RI�WKH�ZRUN�XQWLO�WKH�H[SLU\�RI�WKH�WHUP�RI�FRS\ULJKW�

�� ,�DP�DZDUH�RI�WKH�IDFW�WKDW�WKH�DXWKRU�UHWDLQV�WKH�ULJKWV�VSHFLILHG�LQ�SRLQWV���DQG���

�� , FRQILUP WKDW JUDQWLQJ WKH QRQ�H[FOXVLYH OLFHQFH GRHV QRW LQIULQJH RWKHU SHUVRQV¶
LQWHOOHFWXDO�SURSHUW\�ULJKWV�RU�ULJKWV�DULVLQJ�IURP�WKH�SHUVRQDO�GDWD�SURWHFWLRQ�OHJLVODWLRQ�

9DVLXNRYD�9LNWRULLD
����������

(PDQXHOH�%DUGRQH
����������


