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$GRSWLRQ�RI�GLJLWDO�WH[WERRNV�LQ�KLJKHU�HGXFDWLRQ�KDV�EHHQ�VORZHU�WKDQ�ZDV�H[SHFWHG��7KLV�SDSHU�
SUHVHQWV�SUHOLPLQDU\�ILQGLQJV�IURP�D�VWXG\�FRQGXFWHG�DW�D�VPDOO�$XVWUDOLDQ�XQLYHUVLW\�ORRNLQJ�LQWR�
KRZ�OHFWXUHUV�XVH�GLJLWDO�WH[WERRNV��7KH�SLORW�UHVHDUFK�LQGLFDWHG�WKDW�WKH�VORZ�XSWDNH�PD\�EH�
H[SODLQHG�E\�DFDGHPLF�SHUFHSWLRQ��SDUWLFLSDQWV�LQGLFDWHG�D�VWURQJ�SUHIHUHQFH�IRU�SULQWHG�ERRNV��
SDUWLFXODUO\�UHODWHG�WR�FDSDFLW\�IRU�DFFHVVLQJ�FRQWHQW��7KLV�SRLQWHG�WR�D�GHILQLWLRQDO�SURSHUW\�LQ�WKDW�
WKH\�ODUJHO\�FRQFHLYHG�RI�DQ�HWH[WERRN�DV�D�GLJLWDO�UHSOLFD�RI�D�SULQWHG�ERRN��1RW�DOO�OHFWXUHUV�ZHUH�
DZDUH�RI�HQKDQFHG�GLJLWDO�WH[WERRNV��EXW�JHQHUDOO\�DJUHHG�WKDW�LW�FRXOG�EH�DGYDQWDJHRXV�WR�KDYH�
VXFK�FRQWHQW�LQWHJUDWHG�LQWR�D�FHQWUDO�UHVRXUFH��/HFWXUHUV�IXUWKHUPRUH�DFNQRZOHGJHG�WKH�QHHG�WR�
XQGHUVWDQG�WKH�DIIRUGDQFHV�RI�HGXFDWLRQDO�WHFKQRORJLHV�DQG�WKHLU�DSSOLFDWLRQ�WR�OHDUQLQJ�DQG�
WHDFKLQJ��$IIRUGDQFHV�WKHRU\�LV�XVHG�WR�FRQVLGHU�WKH�NQRZOHGJH�UHTXLUHG�WR�HIIHFWLYHO\�LPSOHPHQW�
WKH�IXOO�UDQJH�RI�UHVRXUFHV�DYDLODEOH�LQ�GLJLWDO�WH[WERRNV���
�
.H\ZRUGV��H7H[WERRNV��GLJLWDO�WH[WERRNV��DIIRUGDQFHV��HQKDQFHG�HERRNV��KLJKHU�HGXFDWLRQ��
OHDUQLQJ�DQG�WHDFKLQJ��LQQRYDWLRQ�
�

,QWURGXFWLRQ�
�
7KH�WH[WERRN�KDV�D�ORQJ�HVWDEOLVKHG�WUDGLWLRQ�LQ�KLJKHU�HGXFDWLRQ��EXW�OHFWXUHUV�WRGD\�KDYH�PDQ\�PRUH�FKRLFHV�
DYDLODEOH�WR�WKHP�LQFOXGLQJ�GLJLWDO�WH[WERRNV��FRPSDQLRQ�ZHEVLWHV��DQG�LQWHUDFWLYH�VWXG\�JXLGHV��0DUWLQ���������
'HVSLWH�WKHVH�FKRLFHV��RU�SHUKDSV�HYHQ�EHFDXVH�RI�WKHP��WKH�SULQWHG�WH[WERRN�UHPDLQV�D�SRSXODU�FKRLFH�LQ�
$XVWUDOLDQ�XQLYHUVLWLHV��DQG�HYHQ�WKRXJK�WKHUH�LV�HYLGHQFH�RI�D�VXEWOH�VKLIW�WRZDUG�GLJLWDO�UHVRXUFHV��WKHVH�WHQG�WR�
EH�XVHG�DV�FRPSOHPHQWV�WR�WKH�SULQWHG�WH[WERRN��+RUVOH\��.QLJKW��	�+XQWOH\���������

7KHUH�DUH�REYLRXV�EHQHILWV�WR�QRW�KDYLQJ�WR�FDUU\�DURXQG�D�EDJ�RI�KHDY\�H[SHQVLYH�WH[WERRNV��DQG�FRXSOHG�ZLWK�
WKH�XELTXLW\�RI�PRELOH�GHYLFHV��WKHUH�VHHPV�WR�EH�JRRG�JURXQGV�IRU�WKH�HDUO\�SUHGLFWLRQV�WKDW�GLJLWDO�WH[WERRNV�
ZRXOG�JDLQ�D�VLJQLILFDQW�IRRWKROG�LQ�HGXFDWLRQ��+RZHYHU��VDOHV�RI�GLJLWDO�WH[WERRNV�KDYH�EHHQ�VWHDG\��EXW�QRW�
TXLWH�WKH�UHYROXWLRQ�H[SHFWHG��'HVSLWH�WKH�DGYDQWDJHV�RI�GLJLWDO�ERRNV��VWXGLHV�UHSHDWHGO\�ILQG�WKDW�WKHUH�LV�VWLOO�D�
SUHIHUHQFH�IRU�SULQW���

2QH�H[SODQDWLRQ�IRU�WKLV�SUHIHUHQFH�IRU�SULQW�FRXOG�EH�WKDW�OHFWXUHUV�DSSURDFK�GLJLWDO�WH[WERRNV�LQ�WKH�VDPH�ZD\V�
DV�WKH\�GR�SULQWHG�ERRNV��EXW�LQ�GRLQJ�VR��WKH�LQKHUHQW�HGXFDWLRQDO�DIIRUGDQFHV�RI�GLJLWDO�WH[WERRNV�DUH�QRW�IXOO\�
UHDOLVHG���7KH�FRQFHSW�RI�DIIRUGDQFHV�LV�XVHG�WR�GHVFULEH�WKH�RSSRUWXQLWLHV�WKDW�REMHFWV�FUHDWH�IRU�XVHU�EHKDYLRXU���
+RZHYHU��WKHVH�RSSRUWXQLWLHV�QHHG�WR�EH�SHUFHLYHG�E\�WKH�XVHU��$XNH�3ROV¶��������GHVFULSWLRQ�RI�DIIRUGDQFHV�
PRGHO�H[SODLQV�KRZ�WKH�SHUFHSWLRQ�RI�DIIRUGDQFHV�UHTXLUHV�XVHUV�WR�SRVVHVV�SDUWLFXODU�W\SHV�RI�NQRZOHGJH��,Q�WKH�
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FRQWH[W�RI�ERRNV��IRU�H[DPSOH��2¶%ULHQ�DQG�9RVV��������ZURWH�³DIIRUGDQFHV�RI�GLJLWDO�WH[WV�DOORZ�YLHZHUV�WR�
UHVSRQG�WR�DQG�FROODERUDWH�RQ�WH[WV�WKDW�KDG�EHHQ�SUHYLRXVO\�VWDWLF�DQG�XQDYDLODEOH�IRU�LQWHUDFWLRQ´��S�������1RW�
RQO\�GR�WKH�IHDWXUHV�RI�WKH�WHDFKLQJ�WRRO�QHHG�WR�EH�SUHVHQW��WKH\�QHHG�WR�EH�DFNQRZOHGJHG�DQG�YDOXHG�E\�WKH�
WHDFKHUV�DQG�OHDUQHUV��

$FDGHPLF�H%RRNV�KDYH�IHDWXUHG�LQ�HDUOLHU�UHVHDUFK�IURP�WKH�SHUVSHFWLYH�RI�XVDELOLW\�DQG�HIILFDF\�IRU�XQLYHUVLW\�
VWXGHQWV�DQG�RQ�FRPSXWHU�VFUHHQV�LQ�XQLYHUVLW\�OLEUDULHV��/DP��/DP��/DP��	�0F1DXJKW���������7KH�VWXG\�
SUHVHQWHG�LQ�WKLV�SDSHU�FRQWULEXWHV�WR�WKLV�ERG\�RI�UHVHDUFK�DQG�RIIHUV�DQ�HPSLULFDO�DQG�FRQFHSWXDO�H[WHQVLRQ�DV�
SDUW�RI�D�ODUJHU�SURMHFW�GHVLJQHG�WR�LGHQWLI\�KRZ�XQLYHUVLW\�HGXFDWRUV�SHUFHLYH�WKH�DIIRUGDQFHV�RIIHUHG�E\�GLJLWDO�
WH[WERRNV��,Q�GRLQJ�VR��LW�SUHVHQWV�QHZ�ILQGLQJV�EOHQGHG�ZLWK�HPHUJLQJ�OLWHUDWXUH�WR�SUHGLFW�D�IODWWHU��DQG�
WKHUHIRUH�ORQJHU��DGRSWLRQ�FXUYH�IRU�DFDGHPLF�H%RRNV��RU�GLJLWDO�WH[WERRNV���6ORZ�DGRSWLRQ��ZH�VXJJHVW��FDQ�EH�
H[SODLQHG�E\�3ROV¶��������GHVFULSWLRQ�RI�DIIRUGDQFHV�PRGHO��

0HWKRGV�
�
6HPL�VWUXFWXUHG�LQWHUYLHZV�ZHUH�FRQGXFWHG�ZLWK�VHYHQ�OHFWXUHUV�DW�D�VPDOO�4XHHQVODQG�8QLYHUVLW\�EHWZHHQ�
)HEUXDU\�DQG�$SULO������DV�D�SLORW�IRU�D�ODUJHU�SURMHFW��7KHVH�DFDGHPLFV�ZHUH�LQ�YDULRXV�KXPDQLWLHV��EXVLQHVV�
DQG�KHDOWK�VFLHQFHV�ILHOGV��7KHLU�TXDOLILFDWLRQV�LQFOXGHG�ERWK�3K'�DQG�0DVWHU¶V�GHJUHHV�DQG�DOO�KDG�EHHQ�
WHDFKLQJ�IRU�WHQ�RU�PRUH�\HDUV���

(DFK�LQWHUYLHZ�ODVWHG�IRU�DSSUR[LPDWHO\�RQH�KRXU��7KHUH�ZHUH�JXLGLQJ�TXHVWLRQV��KRZHYHU��WKH�LQWHUYLHZV�ZHUH�
DOORZHG�WR�GHYLDWH�LQ�UHVSRQVH�WR�SDUWLFLSDQWV¶�DQVZHUV�WR�WKH�JXLGLQJ�TXHVWLRQV��,QWHUYLHZV�ZHUH�WUDQVFULEHG�DQG�
D�SUHOLPLQDU\�DQDO\VLV�LQYROYHG�FURVV�TXHVWLRQLQJ�RI�WKH�GDWD�LQ�RUGHU�WR�LGHQWLI\�LVVXHV�WR�SXUVXH��7KH�
WUDQVFULSWV�ZHUH�VXEVHTXHQWO\�FRGHG��7KLV�UHTXLUHG�WKDW�HDFK�WH[W�WUDQVFULSW�ZDV�UHDG�WKURXJK�PXOWLSOH�WLPHV�
OLQH�E\�OLQH�ZLWK�QRWHV�EHLQJ�PDGH�LQ�WKH�PDUJLQV�WR�LGHQWLI\�FRQWHQW�DUHDV�DQG�SRWHQWLDO�WKHPHV��8VLQJ�D�
GLIIHUHQW�FRORXU�SHQ��PHPRV�FRQFHUQLQJ�UHIOHFWLRQV��TXHVWLRQV��DVVRFLDWLRQV�ZLWK�WKH�OLWHUDWXUH�DQG�FRPSDULVRQV�
DQG�FRQWUDVWV�EHWZHHQ�UHVSRQGHQWV�ZHUH�WKHQ�DGGHG��F�I���.LQDVK���������)RU�WKLV�VWXG\��WKHPHV�FRQFHUQLQJ�WKH�
GHVFULSWLRQ�RI�DIIRUGDQFHV�RI�GLJLWDO�WH[WERRNV�DQG�WKHLU�UROH�LQ�OHDUQLQJ�DQG�WHDFKLQJ�ZHUH�LGHQWLILHG��

8QGHUVWDQGLQJ�DQG�XVH�RI�HERRNV�
�
$�VLPSOH�DQG�SHUKDSV�REYLRXV�GHILQLWLRQ�RI�DQ�HERRN��HOHFWURQLF�ERRN��H%RRN��H�ERRN��GLJLWDO�ERRN��LV�DQ�
HOHFWURQLF�YHUVLRQ�RI�D�ERRN�³WKDW�FDQ�EH�UHDG�GLJLWDOO\�RQ�D�FRPSXWHU�VFUHHQ��D�VSHFLDO�HERRN�UHDGHU��D�SHUVRQDO�
GLJLWDO�DVVLVWDQW��3'$���RU�HYHQ�D�PRELOH�SKRQH�´��1HOVRQ��������S������+RZHYHU��GHVFULELQJ�DQ�HERRN�DV�DQ�
³HOHFWURQLF�HTXLYDOHQW´�VXJJHVWV�WKDW�HERRNV�DUH�VLPSO\�GLJLWLVHG�YHUVLRQV�RI�SULQWHG�WH[W�OLNH�D�3')��DQG�ZKDW�
GLVWLQJXLVKHV�RQH�IURP�DQRWKHU�LV�WKH�GHYLFH�XSRQ�ZKLFK�WKH\�DUH�UHDG��,Q�VRPH�UHVSHFWV�WKLV�LV�DFFXUDWH��IRU�
H[DPSOH��RQ�HOHFWURQLF�GHYLFHV��SDJHV�FDQ�EH�WXUQHG��ERRNPDUNV�FDQ�EH�SODFHG��FRQWHQWV�SDJHV�FDQ�EH�VFDQQHG�
MXVW�DV�LQ�D�SULQWHG�ERRN��7KH�GLJLWLVHG�YHUVLRQV�UHWDLQ�DOO�WKH�FRQWHQW��WH[W��LPDJHV��FKDUWV�DQG�VR�RQ��WKDW�WKH�
SULQWHG�SUHGHFHVVRU�FRQWDLQV���

,QWHUYLHZV�IRU�RXU�HPHUJLQJ�UHVHDUFK�ERUH�WKLV�RXW��8QLYHUVLW\�OHFWXUHUV�LQ�WKLV�VDPSOH�GHILQHG�GLJLWDO�WH[WERRNV�
LQ�WHUPV�RI�KRZ�WKH�ERRNV�DUH�UHDG��³LW�FDQ�EH�UHDG�HOHFWURQLFDOO\�´�DQG�WKH�GHVLJQ�IHDWXUHV��³WKHUH�DUH�SDJHV�
WKDW�LQ�VRPH�VHQVH�FDQ�EH�IOLSSHG�´��7KHUH�ZDV�D�VWURQJ�VHQVH�WKDW�LW�ZDV�DQ�DOWHUQDWH�IRUP��RU�VLPSO\�DQ�
HOHFWURQLF�HTXLYDOHQW�RI�WKH�SULQWHG�YHUVLRQ��³,QVWHDG�RI�EX\LQJ�D�KDUG�FRS\��\RX�DUH�HQWLWOHG�WR�UHDG�WKH�ERRN�
RQOLQH´��XVLQJ�GHVFULSWRUV�VXFK�DV�³D�YHUVLRQ´�RU�³D�UHSURGXFWLRQ´����

$�SHUVLVWHQW�SUHIHUHQFH�IRU�SULQW�ZDV�DSSDUHQW��1RWDEO\��SDUWLFLSDQWV�GLG�QRW�H[SUHVV�D�GLVOLNH�IRU�UHDGLQJ�
GLJLWDOO\��EXW�GLG�H[SUHVV�IHHOLQJ�PRUH�FRPIRUWDEOH�UHDGLQJ�SULQW��7KH�SUHIHUHQFH�ZDV�H[SODLQHG�LQ�WHUPV�RI�WKH�
SK\VLFDO�IHHO�RI�WKH�ERRN��´,�UHDOO\�OLNH�WKH�WDFWLOH�H[SHULHQFH�´�WKH�HDVH�RI�WDNLQJ�QRWHV�DQG�KLJKOLJKWLQJ�RQ�
SDSHU����³,�VWLOO�SUHIHU�WR�XVH�SHQFLOV�DQG�KLJKOLJKWHUV�´�WKH�IDPLOLDULW\�RI�SULQW����³,�IHHO�PRUH�FRPIRUWDEOH�ZLWK�
WKH�SDSHU�DUWHIDFW´��DV�ZHOO�DV�QDYLJDWLRQ�GLIILFXOWLHV�DQG�H\HVWUDLQ��2QH�SDUWLFLSDQW�VDLG�VKH�SHUFHLYHG�D�ODFN�RI�
GROODU�YDOXH�LQ�WKH�GLJLWDO�WH[WERRN�DYDLODEOH�IRU�KHU�VXEMHFW��:KLOH�LW�ZDV�OHVV�H[SHQVLYH�WKDQ�WKH�SULQW�YHUVLRQ��LW�
ZDV�VWLOO�DURXQG������ZLWKRXW�DQ\�H[WUD�IHDWXUHV�DQG�QR�SRWHQWLDO�IRU�UHVDOH��

:LWK�DGYDQFHV�LQ�WHFKQRORJ\��QXPHURXV�YDULDWLRQV�WR�WKLV�VWDQGDUG�IRUPDW�KDYH�HPHUJHG�ZLWK�WKH�GHYHORSPHQW�
RI�HQULFKHG�RU�HQKDQFHG�HERRNV�ZKLFK�FRQWDLQ�HPEHGGHG�LQWHUDFWLYH�PXOWLPHGLD�IHDWXUHV�DOORZLQJ�WKH�UHDGHU�WR�
LQWHUDFW�ZLWK�WKH�WH[W�WKURXJK�RSWLRQV�VXFK�DV�DXGLR��YLGHR��K\SHUOLQNV�WR�GLFWLRQDULHV��WUDQVODWRUV��DQG�RWKHU�
ZHEVLWHV��PDQLSXODWLRQ�RI�LPDJHV��TXL]]HV��DQG�VRFLDO�FROODERUDWLRQ���(DUO\�LQ�������0F*UDZ�+LOO�DQQRXQFHG��
WKH�UHOHDVH�RI�WKH�6PDUW%RRN��DQ�HWH[WERRN�ZKLFK�LQFRUSRUDWHV�DGDSWLYH�WHFKQRORJ\�WKDW�XVHV�FRPSOH[�
DOJRULWKPV�WR�FRQWLQXDOO\�DVVHVV�VWXGHQWV
�NQRZOHGJH��VNLOO�DQG�FRQILGHQFH�OHYHOV��DQG�EDVHG�RQ�WKLV�LQIRUPDWLRQ��
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GHVLJQV�LQGLYLGXDOL]HG�VWXG\�SDWKV�WKURXJK�WKH�FRQWHQW�RI�WKH�µERRN¶�WR�JXLGH�WKHLU�OHDUQLQJ���6HH�
KWWS���OHDUQVPDUW�SURG�FXVWRPHU�PFJUDZ�KLOO�FRP�IRU�HGXFDWRUV���

:KHQ�DVNHG�DERXW�HQKDQFHG�GLJLWDO�WH[WERRNV�WKHUH�ZHUH�PL[HG�UHVSRQVHV��7ZR�OHFWXUHUV�ZHUH�FOHDUO\�DZDUH�RI�
WKH�SRVVLELOLW\�RI�HQKDQFHPHQW��DQG�DW�WKH�VDPH�WLPH�GLVDSSRLQWHG�WKDW�HWH[WERRNV�RI�WKLV�NLQG�ZHUH�QRW�ZLGHO\�
DYDLODEOH��2QH�H[SODLQHG��³7KDW�LV�ZKDW�WKH\��HERRNV��VKRXOG�EH��RWKHUZLVH�WKH\¶UH�MXVW�3')�YHUVLRQV�RI�D�
SULQWHG�ERRN´���7KH�RWKHU�VDLG��³,�KDYH�RQO\�VHHQ�RQH�EXW�:2:��WKDW�LV�DQ�HERRN´��7ZR�RI�WKRVH�LQWHUYLHZHG�
ZHUH�QRW�DZDUH�WKDW�HQKDQFHG�HERRNV�ZHUH�DYDLODEOH��EXW�ZKHQ�WKH�IHDWXUHV�ZHUH�H[SODLQHG�WKH\�H[SUHVVHG�
HQWKXVLDVP�DERXW�LQYHVWLJDWLQJ�WKLV�SRVVLELOLW\�IXUWKHU��DQG�ZHUH�SRVLWLYH�DERXW�KRZ�WKH\�FRXOG�EH�XVHG�³,�PLJKW�
EH�PLVVLQJ�VRPHWKLQJ�DPD]LQJ�KHUH´��+RZHYHU��RQH�OHFWXUHU�ZKR�ZDV�DZDUH�WKDW�WKHVH�H[WUD�IHDWXUHV�DUH�
DYDLODEOH��ZDV�FDXWLRXV�DERXW�WKHLU�SRWHQWLDO�XVH��³7KDW�VLGH�RI�LW�,�ZRXOGQ¶W�EH�ERWKHUHG�ZLWK��,�KDYH�VRPH�
UHVHUYDWLRQV�EHFDXVH�,�UHPDLQ�WR�EH�FRQYLQFHG�WKDW�WKH�TXDOLW\�RI�OHDUQLQJ�ZRXOG�QHFHVVDULO\�EH�LPSURYHG�´�

6R��D�GHILQLWLRQ�SUHGLFDWHG�RQ�KRZ�WKHVH�ERRNV�DUH�UHDG��WKDW�LV�WR�VD\�WKH\�DUH�FRQVXPHG�YLD�DQ�HOHFWURQLF�
GHYLFH��LV�RQO\�SDUWLDOO\�DFFXUDWH��$FWXDOO\��³UHDGLQJ´�DQ�HERRN�PD\�LQYROYH�D�TXLWH�GLIIHUHQW�H[SHULHQFH�
FRPSDUHG�WR�UHDGLQJ�OLQHDU�SULQWHG�WH[W��DV��,Q�IDFW��LW�PD\�EH�PLVOHDGLQJ�WR�WKLQN�RI�HERRNV�DV�³ERRNV´��D�SRLQW�
GLVFXVVHG�E\�$QQH�.RVWLFN��ZULWLQJ�IRU�'LJLWDO�%RRN�:RUOG���������DQG�LQ�IDFW�VKH�JRHV�HYHQ�IXUWKHU�E\�
VXJJHVWLQJ�WKDW�LW�LV�QHFHVVDU\�WR�FRLQ�D�QHZ�WHUP�WR�GHVFULEH�³GLJLWDO��WUDQVPXWDEOH��UHDGDEOH��SODWIRUP�DJQRVWLF��
ZHLJKWOHVV��LPPHUVLYH��HODVWLF�FUHDWLRQ�KLWKHUWR�NQRZQ�DV�D�ERRN´���'XH�WR�WKH�YDULDWLRQV�RI�WKHVH�GLJLWDO�OLWHUDU\�
SURGXFWV�RI�ZKLFK�WKH�SULQWHG�ERRN�LV�WKH�DQWHFHGHQW��VKH�DUJXHV�WKDW�UHIHUULQJ�WR�WKHP�DV�ERRNV�LV�QRW�RQO\�
LQDFFXUDWH�DQG�FRQIXVLQJ��EXW�PD\�HYHQ�LPSHGH�LQQRYDWLRQ�LQ�WKLV�DUHD���,Q�WKH�2[IRUG�&RPSDQLRQ�WR�WKH�%RRN��
*DUGLQHU�DQG�0XVWR�DFNQRZOHGJH�WKDW�WKH�GHILQLWLRQ�RI�DQ�HERRN�LV�D�³ZRUN�LQ�SURJUHVV´��DQG�IXUWKHUPRUH�WKH\�
VWDWH�WKDW�LV��SUREDEO\�³OHVV�XVHIXO�WR�FRQVLGHU�WKH�ERRN�DV�DQ�REMHFW�SDUWLFXODUO\�DV�D�FRPPHUFLDO�REMHFW�WKDQ�WR�
YLHZ�LW�DV�D�FXOWXUDO�SUDFWLFH��ZLWK�WKH�HERRN�DV�RQH�PDQLIHVWDWLRQ�RI�WKLV�SUDFWLFH¶��S�������1HOVRQ�VXJJHVWV�WKDW�
EHFDXVH�RI�WKH�FKDQJLQJ�WHFKQRORJ\��WKH�IXWXUH�JHQHUDWLRQ�ZLOO�KDYH�D�TXLWH�GLIIHUHQW�FRQFHSW�RI�D�³ERRN´�WKDQ�
ZH�GR��S�������

6ORZHU�WKDQ�H[SHFWHG�DGRSWLRQ�
�
7KH�+RUL]RQ�5HSRUW�ILUVW�KLJKOLJKWHG�HERRNV�LQ�������-RKQVRQ��/HYLQH��6PLWK��	�6WRQH��DQG�VPDUW�REMHFWV�LQ�
������-RKQVRQ��/HYLQH�	�6PLWK��DV�HPHUJLQJ�WHFKQRORJLHV�WKDW��ZKHQ�FRPELQHG��PD\�FKDQJH�ERWK�VWXGHQWV¶�DQG�
OHFWXUHUV�QRWLRQV�RI�UHDGLQJ�DOO�WRJHWKHU��7KH������+RUL]RQ�UHSRUW��KLJKOLJKWHG�DSSV�DQG�WDEOHW�FRPSXWHUV�IRU�
WKHLU�FDSDFLW\�WR�DVVLVW�ZLWK�WKH�WUDQVLWLRQ�WR�GLJLWDO�WH[WERRNV��-RKQVRQ��$GDPV��	�&XPPLQV����������7KHUH�KDYH�
EHHQ�HQWKXVLDVWLF�SUHGLFWLRQV�DERXW�WKH�UROH�WKDW�GLJLWDO�WH[WERRNV�ZRXOG�FRPH�WR�SOD\�LQ�HGXFDWLRQ��/DWH�$SSOH�
FR�IRXQGHU�6WHYH�-REV�ZDV�TXRWHG�WR�KDYH�VDLG�WKH�WH[WERRN�LQGXVWU\�ZDV�³ULSH�IRU�GLJLWDO�GHVWUXFWLRQ´��7KH�
(FRQRPLVW���������,Q�������5H\QROGV�SUHGLFWHG�WKDW�RYHU�WKH�FRPLQJ�ILYH�\HDUV��VDOHV�RI�GLJLWDO�WH[WERRNV�ZRXOG�
PDNH�XS�PRUH�WKDQ�����RI�FRPELQHG�QHZ�WH[WERRN�VDOHV�LQ�WKH�8QLWHG�6WDWHV��5H\QROGV���������DQG�D�UHSRUW�
SUHSDUHG�E\�3Z&�IRU�WKH�'HSDUWPHQW�RI�,QQRYDWLRQ�DQG�,QGXVWU\�LQ�$XVWUDOLD�SURMHFWHG�WKH�JURZWK�RI�
HGXFDWLRQDO�HERRN�VDOHV�WR�JURZ�WR�EH�LQ�H[FHVV�RI�����RI�WRWDO�HGXFDWLRQDO�ERRN�VDOHV�E\�������'HSDUWPHQW�RI�
,QQRYDWLRQ��,QGXVWU\�DQG�5HVHDUFK���������7KHUH�DUH�VRXQG�UHDVRQV�RQ�ZKLFK�WR�EDVH�WKHVH�SUHGLFWLRQV��'LJLWDO�
WH[WERRNV�RIIHU�PDQ\�DGYDQWDJHV�LQFOXGLQJ�SRUWDELOLW\��LQVWDQW�DYDLODELOLW\��LQWHJUDWHG�GLFWLRQDULHV��WUDQVODWRUV��
DQQRWDWLRQ�DQG�ERRNPDUNLQJ�WRROV��VRFLDO�VKDULQJ�IXQFWLRQV��WH[W�VHDUFKLQJ�FDSDELOLWLHV��DQG�ORZHU�FRVW��0DUWLQ��
�������0RELOH�GHYLFHV�DOORZ�UHDGHUV�WR�FRQVROLGDWH�DOO�WKHLU�FRQWHQW�LQWR�D�VLQJOH�SRUWDEOH�GHYLFH��:LWK�VR�PDQ\�
VWXGHQWV�KDYLQJ�DFFHVV�WR�DW�OHDVW�RQH�W\SH�RI�PRELOH�GHYLFH��QRW�KDYLQJ�WR�FDUU\�DURXQG�KHDY\�H[SHQVLYH�
WH[WERRNV�VKRXOG�VHHP�DSSHDOLQJ��
�
5HSRUWV�LQGLFDWH�WKDW�GHVSLWH�PRGHUDWH�JURZWK�LQ�WKH�PDUNHW��ZKHQ�LW�FRPHV�WR�WKH�DGRSWLRQ�RI�GLJLWDO�WH[WERRNV�
WKHUH�ORRNV�PRUH�OLNH�D�TXLHW�HYROXWLRQ�UDWKHU�WKDQ�WKH�UHYROXWLRQ�WKDW�ZDV�SHUKDSV�H[SHFWHG�E\�VRPH��'DWD�IURP�
WKH�8QLWHG�6WDWHV�VKRZV�WKDW��LQ�WKH�KLJKHU�HGXFDWLRQ�WH[WERRN�PDUNHW�GLJLWDO�VDOHV�DUH�DURXQG�����RI�RYHUDOO�
VDOHV��LQFUHDVLQJ�IURP�����LQ������%RZNHU���������7KH�%RRN�,QGXVWU\�6WXG\�*URXS��������IRXQG�WKDW�SULQW�
UHPDLQHG�WKH�GRPLQDQW�IRUPDW�FKRVHQ�E\�FROOHJH�VWXGHQWV�DQG�IDFXOW\�LQ�WKH�8QLWHG�6WDWHV��(YHQ�WKRXJK�RQH�
WKLUG�RI�IDFXOW\�LQWHUYLHZHG�KDG�PDGH�H�WH[WERRNV�DYDLODEOH�DV�DQ�RSWLRQ�IRU�VWXGHQWV��RQO\����RI�VWXGHQWV�
VHOHFWHG�WKLV�DV�D�SULPDU\�PHDQV�RI�DFFHVVLQJ�FRQWHQW���%HWZHHQ������DQG�������WKHUH�ZDV�D�VOLJKW�LQFUHDVH�LQ�
WKH�QXPEHU�RI�VWXGHQWV�ZKR�KDG�SXUFKDVHG�D�GLJLWDO�WH[WERRN�IURP�����WR������EXW�VWLOO�PRUH�WKDQ�����VD\�
WKH\�SUHIHU�SULQW��%RZNHU���:KHQ�GLJLWDO�WH[WERRNV�DUH�UHFRPPHQGHG�E\�OHFWXUHUV�WKH\�DUH�PRVW�OLNHO\�WR�EH�
FRPSOHPHQWDU\�UDWKHU�WKDQ�VROH�UHVRXUFHV��+RUVOH\��.QLJKW�DQG�+XQWOH\���������,Q�WKH�%RRN�,QGXVWU\�6WXG\�
*URXS�VXUYH\�����RI�VWXGHQWV�LQGLFWHG�WKDW�SULQW�ZDV�WKH�SULPDU\�IRUPDW�IRU�FRQWHQW��%RZNHU���
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%DUULHUV�WR�DGRSWLRQ�
�
:KLOH�FRVW�DQG�SRUWDELOLW\�DUH�UHFRJQLVHG�DV�PDMRU�EHQHILWV�RI�H�WH[WERRNV��QXPHURXV�VWXGLHV�KDYH�DOVR�LGHQWLILHG�
OLPLWDWLRQV�IRU�ERWK�VWXGHQWV�DQG�LQVWUXFWRUV��IRU�H[DPSOH��2Q&DPSXV�5HVHDUFK��������:RRG\��'DQLHO��	�%DNHU��
������:DOWRQ��������/DP��/DP��/DP�	�0F1DXJKW��������1HOVRQ��������%RZNHU���������%DUULHUV�LQFOXGH�WKH�
QHFHVVLW\�RI��DFFHVV�WR�DQ�H�UHDGHU��ODFN�RI�GXUDELOLW\�RI�H�UHDGHUV���D�OLPLWHG�UDQJH�RI�H�WH[WERRNV�DYDLODEOH��WKH�
H[LVWHQFH�RI�YDULRXV�IRUPDWV�DQG�UHVWULFWLRQV�RQ�VKDULQJ�DQG�UHDGLQJ�DFURVV�PXOWLSOH�GHYLFHV��QR�SRWHQWLDO�IRU�
UHVDOH��GLIILFXOWLHV�ZLWK�KLJKOLJKWLQJ��PDUNLQJ�XS�DQG�QDYLJDWLQJ�WKH�ERRN��DQG�SULFLQJ��7KH�PRVW�FRPPRQ�
UHDVRQ�IRU�WKH�SUHIHUHQFH�IRU�SULQW�LV�WKDW�SHRSOH�OLNH�WKH�IHHO�RI�D�ERRN�DQG��LQ�IDFW��LW�KDV�EHHQ�VXJJHVWHG�WKDW�
UHDGLQJ�SDSHU�ZDV�D�ZHOFRPH�EUHDN�IURP�WKH�KHDY\�VFUHHQ�UHDGLQJ�WKDW�VWXGHQWV�DUH�UHTXLUHG�WR�GR��%RZNHU��
�������

7KH�UROH�RI�WKH�WHDFKHU�
�
$FFRUGLQJ�WR�$QJHOD�%ROH��'HSXW\�H[HFXWLYH�'LUHFWRU�RI�WKH�%RRN�,QGXVWU\�6WXG\�*URXS��OHFWXUHUV�DUH�
UHVSRQVLEOH�IRU�DQ\�GLJLWDO�VKLIW�LQ�FODVVURRP�WH[WERRNV��6KH�H[SODLQV�WKDW�HYHQ�WKRXJK�XOWLPDWHO\�LW�LV�VWXGHQWV�
ZKR�DUH�WKH�FRQVXPHUV�RI�WKH�H�WH[WERRN��LW�LV�WKHLU�OHFWXUHUV�ZKR�PDNH�WKH�GHFLVLRQV�DERXW�ZKLFK�IRUP�RI�
WH[WERRNV�ZLOO�EH�RIIHUHG��%RRN�,QGXVWU\�6WXG\�*URXS���������*DIIQH\��������DOVR�H[SODLQV�KRZ�OHFWXUHUV�DUH�
FRQVLGHUHG�³JDWHNHHSHUV´�IRU�WHFKQRORJ\�XVH�LQ�WKH�FODVVURRP��+RZ�OHFWXUHUV�XVH��RU�GR�QRW�XVH��D�WHFKQRORJ\��
KDV�EHHQ�VKRZQ�WR�LQIOXHQFH�VWXGHQWV¶�XVH�DQG�SHUFHSWLRQ��,Q�D�VWXG\�ORRNLQJ�DW�GLJLWDO�WH[WERRN�XVDJH�LQ�
XQLYHUVLWLHV�LQ�WKH�8QLWHG�6WDWHV�LQVWUXFWRUV�KDG�PLQLPDO�HQJDJHPHQW�ZLWK�WKH�H[WUD�IHDWXUHV�RI�FRXUVH�H7H[WV�
DQG�WKLV�LPSDFWHG�RQ�WKH�VWXGHQWV¶�H[SHULHQFH�RI�WKH�WH[W�ZLWK�VWXGHQWV�UHSRUWLQJ�D�EHWWHU�H[SHULHQFH�ZKHQ�WKHLU�
LQVWUXFWRUV�XVHG�WKH�H[WUD�IHDWXUHV��,QWHUQHW��H7H[WERRN�6SULQJ������3LORW�5HSRUW���,W�LV�WKHUHIRUH�XVHIXO�WR�
XQGHUVWDQG�WKH�UHDVRQV�EHKLQG�OHFWXUHUV¶�UHVLVWDQFH�WR�WKH�GLJLWDO�WH[WERRN��&HUWDLQO\��WHFKQLFDO�OLPLWDWLRQV�ZLOO�
LPSDFW�RQ�WKHLU�GHFLVLRQ�WR�DGRSW�RU�QRW��EXW�WKHUH�FRXOG�EH�RWKHU�OHVV�REYLRXV�IDFWRUV�DV�ZHOO���

$�FRJQLWLYH�SHUVSHFWLYH�
�
$�XVHIXO�FRQFHSW�IRU�WKLV�GLVFXVVLRQ�LV�WKH�QRWLRQ�RI�µIXQFWLRQDO�IL[HGQHVV¶��D�FRQFHSW�ILUVW�H[SODLQHG�E\�'XQFNHU�
LQ�������7KLV�WHUP�LV�XVHG�WR�H[SODLQ�DQ�LQGLYLGXDO¶V�FRJQLWLYH�ELDV�WKDW�OLPLWV�WKHP�WR�XVLQJ�DQ�REMHFW�RQO\�LQ�WKH�
ZD\�LW�LV�WUDGLWLRQDOO\�RU�KDELWXDOO\�XVHG��(\VHQFN���������6R��IRU�H[DPSOH�OHFWXUHUV�PD\�DSSURDFK�DQG�XVH�WKH�
GLJLWDO�WH[WERRN�LQ�WKH�VDPH�ZD\V�DV�WKH\�GR�WKH�SULQWHG�ERRN��SHUFHLYLQJ�WKH�IXQFWLRQV�RI�ERWK�IRUPDWV�WR�EH�WKH�
VDPH��QDPHO\�SURYLGLQJ�WH[W�EDVHG�FRQWHQW��RQO\�ZLWK�WKH�DGGLWLRQDO�IXQFWLRQ�WKDW�WKH�GLJLWDO�YHUVLRQ�FDQ�EH�UHDG�
RQ�DQ�HOHFWURQLF�GHYLFH��0DF)D\GHQ��������ZURWH���³SHRSOH�WU\�WR�ILW�WKH�H[SHULHQFH�RI�GLJLWDO�UHDGLQJ�LQWR�
PHQWDO�PRGHOV�GHULYHG�IURP�SULQW�FXOWXUH´�DQG�³�WKH�ZD\�XVHUV�XQGHUVWDQG�DQG�GHVFULEH�WKHLU�H[SHULHQFHV�RI�
UHDGLQJ�RQ�GLJLWDO�GHYLFHV�DUH�VKDSHG�E\�ZHOO�HVWDEOLVKHG�FXOWXUDO�H[SHFWDWLRQV�DERXW�WKH�DEVWUDFW�DV�ZHOO�DV�WKH�
SK\VLFDO�DIIRUGDQFHV�RI�WKH�SULQW�ERRN´��SS��������

/HFWXUHUV�H[SODLQHG�WKH�DGYDQWDJHV�RI�GLJLWDO�WH[WERRNV�LQ�WHUPV�RI�FRQYHQLHQFH�IRU�VWXGHQWV��FRPSDUHG�ZLWK�WKH�
SULQWHG�FRXQWHUSDUW��³:K\�ZRXOG�\RX�OXJ�WKRVH�KHDY\�WH[WERRNV�DURXQG"�7KH\¶UH�KHDY\��WKH\¶UH�FXPEHUVRPH�
DQG�WKH\¶UH�QRW�DW�\RXU�ILQJHUSULQWV´���

6LPLODUO\��WKH�GLVDGYDQWDJHV�FHQWUHG�DURXQG�QRW�EHLQJ�DEOH�WR�GR�ZLWK�WKH�GLJLWDO�ERRN�ZKDW�FDQ�EH�GRQH�ZLWK�WKH�
KDUG�FRS\��³,�UHDOO\�OLNH�WKH�WDFWLOH�H[SHULHQFH�VR�P\�SUHIHUHQFH�LV�IRU�KDUG�FRS\«,�UHDOO\�OLNH�WR�EH�DEOH�WR�WDNH�
QRWHV�DQG�VFUDZO�RQ�WKLQJV��7KH\¶UH�UHDOO\�KDUG�WR�IROORZ��,�OLNH�WR�EH�DEOH�WR�IOLFN�EDFN�DQG�IRUZDUG�WKURXJK�WKH�
ERRN�´�

+RZHYHU��IXQFWLRQDO�IL[HGQHVV�FDQ�LQKLELW�WKH�FUHDWLYH�XVH�RI�WHFKQRORJLHV��.RHKOHU�	0LVKUD���������+HLGHU��
/DYHULFN��DQG�%HQQHWW��������FODLP�WKDW�LW�LV�WKH�LQWHUDFWLYLW\�RI�GLJLWDO�ERRNV�WKDW�RIIHUV�WKH�PRVW�SRWHQWLDO��QRW�
WKH�UHDGDELOLW\��7KH\�DUJXH�WKDW�GLJLWDO�WH[WERRNV�DUH�LQQRYDWLYH�WRROV�ZKLFK�OHFWXUHUV�FDQ�XVH�WR�PHHW�WKH�QHHGV�
RI�FRQWHPSRUDU\�VWXGHQWV��7KH�DIIRUGDQFHV�RI�GLJLWDO�WH[WERRNV�WDNH�WKHP�EH\RQG�WKDW�ZKLFK�LV�SRVVLEOH�LQ�D�
SULQWHG�ERRN��EXW�IRU�WKDW�SRWHQWLDO�WR�EH�UHDOL]HG�WKH�DIIRUGDQFHV�PXVW�EH�UHFRJQLVHG��

$IIRUGDQFH�WKHRU\�
�
$IIRUGDQFH�LV�D�WHUP�ILUVW�FRLQHG�LQ�HFRORJLFDO�SV\FKRORJ\�E\�*LEVRQ�LQ������WR�GHVFULEH�WKH�SRWHQWLDO�WKDW�
REMHFWV�KDYH�IRU�XVHUV��7KH\�DUH�WKH�SRWHQWLDO�IRU�DFWLRQV�RIIHUHG�E\�WKH�SDUWLFXODU�FKDUDFWHULVWLFV�RI�DQ�REMHFW��RU�
DUWHIDFW���$IIRUGDQFHV�DUH�RSSRUWXQLWLHV�IRU�DFWLRQ��*LEVRQ���������)RU�H[DPSOH�WKH�GHVLJQ�RI�D�FKDLU�DIIRUGV�
VLWWLQJ�RQ�DQG�D�ERRN�DIIRUGV�UHDGLQJ���2QH�RI�WKH�FHQWUDO�WKHPHV�RI�DIIRUGDQFH�WKHRULHV�LV�WKH�UROH�RI�SHUFHSWLRQ��



�

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

,W�LV�JHQHUDOO\�DFNQRZOHGJHG�WKDW�DIIRUGDQFHV�H[LVW�LQGHSHQGHQWO\�RI�SHUFHSWLRQ��LQ�RWKHU�ZRUGV��WKH\�DUH�
DYDLODEOH�WR�EH�SHUFHLYHG��0LFKHOV���������EXW�LW�LV�WKH�SHUFHLYHG�UDWKHU�WKDQ�WKH�DFWXDO�DIIRUGDQFHV�WKDW�LQIOXHQFH�
XVHU�EHKDYLRXU��3ROV����������

1RQ�DGRSWLRQ�RI�GLJLWDO�WH[WERRNV�DPRQJ�SDUWLFLSDQWV�LQ�RXU�VWXG\�LPSOLHG�WKDW�WKHUH�LV�D�UHVLVWDQFH�WR�DGRSWLQJ�
GLJLWDO�IRU�GLJLWDO�VDNH��7KHVH�UHVSRQVHV�GHPRQVWUDWH�WKDW�IRU�WKHVH�OHFWXUHUV�LW�LV�QHFHVVDU\�WR�OHDUQ�PRUH�DERXW�
WKH�WHFKQRORJ\�EHIRUH�XVLQJ�LW�ZLWK�FODVVHV��$V�RQH�SDUWLFLSDQW�UHPDUNHG��³3RWHQWLDOO\��LI�\RX�XQGHUVWDQG�WKH�
WHFKQRORJ\�DQG�WKH�DELOLWLHV�RI�WKH�WHFKQRORJ\��WKHUH¶V�WKH�SRWHQWLDO�IRU�JUHDW�FKDQJH�RI�DSSUHFLDWLQJ�KRZ�«�WKH�
HERRN�FRXOG�EH�XVHG´��

3ROV¶�GHVFULSWLRQ�RI�DIIRUGDQFHV�PRGHO�
�
$XNH�3ROV��������EHOLHYHV�WKDW�GHILQLQJ�DIIRUGDQFHV�DV�RSSRUWXQLWLHV�IRU�DFWLRQV�LV�WRR�VLPSOLVWLF�DV�LW�IDLOV�WR�
FDSWXUH�WKH�FRPSOH[LW\�RI�PDQ\�FDVHV��)RU�H[DPSOH��D�OLJKW�VZLWFK�DIIRUGV�WKH�VLPSOH�DFWLRQ�RI��³IOLSSLQJ´��EXW�
RQ�DQRWKHU�PRUH�FRPSOH[�OHYHO�LW�DIIRUGV�³WXUQLQJ�RQ�WKH�OLJKW´��ZKLFK�REYLRXVO\�LQYROYHV�PRUH�WKDQ�RQH�DFWLRQ�
DQG�DIIRUGDQFH��3ROV�GHVFULEHV�IRXU�W\SHV�RI�DFWLRQV���

��� %DVLF�DFWLRQ��ZKLFK�LV�GRQH�LQWHQWLRQDOO\�DQG�GHOLEHUDWHO\��IRU�H[DPSOH�SUHVVLQJ�D�EXWWRQ�
��� $FWLRQV�FDQ�DOVR�EH�GHVFULEHG�LQ�WHUPV�RI�WKHLU�FRQVHTXHQFHV��IRU�H[DPSOH�SXVKLQJ�WKH�OHWWHU�µ$¶�RQ�WKH�

NH\ERDUG�FDXVHV�WKH�OHWWHU�µ$¶�WR�RFFXU�LQ�D�WH[W�HGLWRU�RQ�D�VFUHHQ�
��� 0XOWLSOH�DFWLRQV��RU�WKH�H[HFXWLRQ�RI�D�SODQ��IRU�H[DPSOH�SKRQLQJ�D�IULHQG�
��� 6RFLDO�DFWLRQ��RU�DQ�DFWLRQ�ZKLFK�LV�LQWHQWLRQDO�XQGHU�WKH�WHUPV�RI�LWV�VRFLDO�FRQVHTXHQFHV��VXFK�DV�

PDNLQJ�D�SURPLVH��UXQQLQJ�IRU�SUHVLGHQW��7KHVH�DFWLRQV�PD\�DOVR�EH�D�UHVXOW�RI�WKH�DUWHIDFW�EHORQJLQJ�WR�
D�SDUWLFXODU�VRFLR�WHFKQLFDO�V\VWHP��

�
$IIRUGDQFHV�FRUUHVSRQG�WR�DFWLRQV��%DVLF�DIIRUGDQFHV�FRUUHVSRQG�WR�EDVLF�DFWLRQV��WKHVH�DUH�UHIHUUHG�WR�DV�
³PDQLSXODWLRQ�RSSRUWXQLWLHV´��7KH\�DUH�GLUHFWO\�SHUFHLYDEOH�DQG�LI�D�XVHU�HQFRXQWHUHG�D�FRPSOHWHO\�XQIDPLOLDU�
DUWHIDFW��WKH�DIIRUGDQFH�ZRXOG�H[LVW�VLPSO\�LQ�WHUPV�RI�ZKDW�FDQ�EH�GRQH�ZLWK�WKLV�DUWHIDFW��IRU�H[DPSOH�LW�FDQ�EH�
SXVKHG��RU�UROOHG��7KHQ�WKURXJK�H[SHULPHQWDWLRQ��RU�JDLQLQJ�NQRZOHGJH�DERXW�WKH�DUWHIDFW��FRQQHFWLRQV�FDQ�EH�
PDGH�EHWZHHQ�DFWLRQ�DQG�SRVVLEOH�HIIHFWV��3ROV�FDOOV�³RSSRUWXQLWLHV�IRU�HIIHFW´��$W�WKH�QH[W�OHYHO�DIIRUGDQFHV�FDQ�
EH�GHVFULEHG�LQ�WHUPV�RI�ZKDW�XVHUV�FDQ�GR��DV�GLVWLQFW�IURP�KRZ�WKH\�DFW�XSRQ�LW���6R�WKHQ��,�SXVK�D�OHWWHU�RQ�D�
NH\ERDUG��OHYHO���OHWWHU�DSSHDUV�RQ�VFUHHQ��OHYHO�����ZULWH�D�SDSHU��OHYHO�����.QRZOHGJH�DW�WKLV�OHYHO�FRXOG�
FHUWDLQO\�DULVH�WKURXJK�H[SHULPHQWDWLRQ��EXW�LW�PD\�DOVR�EH�FRPPXQLFDWHG�E\�GHVLJQHU�RI�SDUWLFXODU�DUWHIDFWV��IRU�
H[DPSOH�LQ�D�XVHU�PDQXDO��)LQDOO\��LW�LV�SRVVLEOH�WR�GHVFULEH�DIIRUGDQFHV�LQ�WHUPV�RI�WKHLU�VRFLDO��UDWKHU�WKDQ�
SK\VLFDO�HIIHFWV��7KH�XVHU�ZRXOG�REYLRXVO\�QHHG�DEVWUDFW�VRFLDO�DQG�LQVWLWXWLRQDO�NQRZOHGJH�LQ�RUGHU�WR�SHUFHLYH�
VXFK�DIIRUGDQFHV��RU�DFWLYLW\�RSSRUWXQLWLHV��

)URP�WKHVH�GHVFULSWLRQV��LW�LV�REYLRXV�WKDW�QRW�DOO�DIIRUGDQFHV�DUH�GLUHFWO\�SHUFHLYDEOH��QRU�DUH�WKH\�SHUFHLYHG�LQ�
WKH�VDPH�ZD\V�E\�DOO�XVHUV��³'HILQLQJ�DIIRUGDQFHV�DV�µRSSRUWXQLWLHV�IRU�DFWLRQ¶�PHDQV�WKDW�RXU�XQGHUVWDQGLQJ�RI�
ZKDW�DIIRUGDQFHV�DUH�FDQ�RQO\�EH�DV�SUHFLVH�DV�RXU�XQGHUVWDQGLQJ�RI�ZKDW�DFWLRQV�DUH����3ROV��S��������
8QGHUVWDQGLQJ�GHSHQGV�RQ�NQRZOHGJH�RI�WKH�XVHU��DQG�WKLV�NQRZOHGJH�LV�GHULYHG�IURP�EDVLF�FRJQLWLRQ�DV�ZHOO�DV�
SULRU�H[SHULHQFHV�DQG�H[WHQVLYH�NQRZOHGJH�RI�WKH�YDULDEOHV�RI�WKH�V\VWHP�LQ�ZKLFK�WKH�DUWHIDFW�LV�EHLQJ�XVHG��
2QH�SDUWLFLSDQW�LQ�WKH�SUHVHQW�VWXG\�VDLG�³,I�\RX�XQGHUVWDQG�WKH�WHFKQRORJ\�WKDW�FRXOG�EH�DPD]LQJ��EXW�LW�QHHGV�
WLPH�DQG�WUDLQLQJ�DQG�MXVW�EHLQJ�DZDUH�´�

3ROV¶�GHVFULSWLRQ�RI�DIIRUGDQFHV�PRGHO�FKDUDFWHULVHV�WKH�FRPSOH[�OHYHOV�RI�DIIRUGDQFHV�DQG�WKH�FRUUHVSRQGLQJ�
NQRZOHGJH�UHTXLUHG�WR�SHUFHLYH�WKH�DIIRUGDQFH�RI�DUWHIDFWV�DW�HDFK�OHYHO�RI�GHVFULSWLRQ�DV�VKRZQ�LQ�7DEOH����

�

�

�

�

�
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7DEOH����7KH�GHVFULSWLRQV�RI�DIIRUGDQFHV�PRGHO��3ROV��������S�������

$IIRUGDQFH� &RUUHVSRQGLQJ�FRQFHSW�
DFWLRQ�WKHRU\� .QRZOHGJH�QHHGHG� ([DPSOH��XVLQJ�H�UHDGHUV�DV�

H[DPSOHV��

2SSRUWXQLW\�IRU�
0DQLSXODWLRQ� %DVLF�DFWLRQ�

1HXURSV\FKRORJLFDO�

�ORZ�FRJQLWLRQ��

7XUQLQJ�RQ�DQ�H�UHDGHU��
SUHVVLQJ�D�SDJH�WXUQ�EXWWRQ��

VZLSLQJ�WKH�VFUHHQ��

2SSRUWXQLW\�IRU�(IIHFW� $FWLRQ�GHVFULEHG�LQ�WHUPV�RI�
HIIHFW�

1HXURSV\FKRORJLFDO��
SHUKDSV�NQRZOHGJH�RI�

IXQFWLRQV�RI�SDUW�RU�FXOWXUDO�
V\PEROV�

&KDQJH�WKH�IRQW��W\SH�VL]H��
SDJH�PDUJLQV��WH[W�FRORXU��
EULJKWQHVV��KLJKOLJKWLQJ��

ERRNPDUNLQJ�

2SSRUWXQLW\�IRU�8VH� 3ODQ� 0HQWDO�PRGHOV��XVH�SODQV� ,QVWDOOLQJ�D�ERRN�

2SSRUWXQLW\�IRU�$FWLRQ� 6RFLDO�DFWLRQ� $EVWUDFW�LQVWLWXWLRQDO�DQG�
VRFLDO�NQRZOHGJH�

&ROODERUDWLQJ�ZLWK�RWKHU�
UHDGHUV�YLD�VRFLDO�
ERRNPDUNLQJ�

�
(GXFDWLRQDO�DIIRUGDQFHV�
�
(GXFDWLRQDO�DIIRUGDQFHV�DUH�FKDUDFWHULVWLFV�RI�DQ�DUWHIDFW�WKDW�GHWHUPLQH�LI�DQG�KRZ�D�SDUWLFXODU�OHDUQLQJ�
EHKDYLRXU�FDQ�SRVVLEO\�EH�HQDFWHG�ZLWKLQ�D�JLYHQ�FRQWH[W��,W�FDQ�EH�VHHQ�DV�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�OHDUQHU�
DQG�WKH�WHFKQRORJLFDO�LQWHUYHQWLRQ��DQG�KRZ�OHDUQLQJ�LV�HQDEOHG�WKURXJK�WKLV�LQWHUDFWLRQ��.LUVFKQHU���������3ROV¶�
FDWHJRULHV�FDQ�EH�XQGHUVWRRG�LQ�WHUPV�RI�HGXFDWLRQDO�DIIRUGDQFHV��7KH�ORZHVW�OHYHO�DIIRUGDQFH��2SSRUWXQLW\�IRU�
0DQLSXODWLRQ�DIIRUGV�WKH�RSSRUWXQLW\�WR�UHDG�GLJLWDO�PDWHULDOV��$W�WKH�QH[W�OHYHO��2SSRUWXQLW\�IRU�(IIHFW�OLHV�LQ�
WKH�HIIHFWV�RI�XVHUV¶�PDQLSXODWLRQV��6HWWLQJ�H[HUFLVHV�DURXQG�ZRUGV�LQ�WH[WERRNV�WR�WDNH�DGYDQWDJH�RI�RQ�ERDUG�
GLFWLRQDULHV�DQG�WUDQVODWRUV�LV�DQ�H[DPSOH���2SSRUWXQLWLHV�IRU�8VH�RFFXU�ZKHQ�HGXFDWRUV�UHODWH�WKH�HIIHFWV�RI�
PDQLSXODWLRQ�WR�FXUULFXOXP��DQG�LQQRYDWLRQ�PLJUDWHV�IURP�KDUGZDUH�DQG�VRIWZDUH�WR�QHZ�ZD\V�RI�GRLQJ��7KLV�
OHYHO�RI�DIIRUGDQFHV�LQYROYHV�WKLQNLQJ��SODQQLQJ�DQG�FRRUGLQDWLQJ�FRPSOH[�XVH�IRU�D�ODUJHU�SXUSRVH��(GXFDWRUV�
DUH�DOUHDG\�DZDUH�RI�WKH�HGXFDWLRQDO�DIIRUGDQFHV�DYDLODEOH�ZLWK�YDULRXV�PHGLD��DQG�DFWLYHO\�LQFRUSRUDWH�D�ZLGH�
DUUD\�RI�PHGLD�LQWR�WKHLU�WHDFKLQJ��(QKDQFHG�RU�HQULFKHG�WH[WERRNV�PD\�LQFRUSRUDWH�DXGLR��YLGHR��VLPXODWLRQV��
PRGHOV�DQG�TXL]]HV��WKXV�DOORZLQJ�PXFK�JUHDWHU�LQWHUDFWLRQ�E\�WKH�XVHU��7KH�QHZHVW�DQG�PRVW�DGYDQFHG�GLJLWDO�
WH[WERRNV�DIIRUG�WKH�UHFHLYLQJ�RI�LQVWDQW�IHHGEDFN�DQG�GLDJQRVLV�RI�D�XVHU¶V�XQGHUVWDQGLQJ�RI�WKH�FRQWHQW�DQG�WKH�
FUHDWLRQ�RI�LQGLYLGXDOLVHG�OHDUQLQJ�SDWKV��+RZHYHU��LW�LV�WKH�2SSRUWXQLW\�IRU�$FWLRQ��WKH�KLJKHVW�OHYHO�RI�
DIIRUGDQFHV�LQ�3ROV¶�PRGHO��ZKLFK�FDQ�VHUYH�HGXFDWLRQDO�WHFKQRORJ\�SROLF\�DQG�SUDFWLFH�PRVW�SRZHUIXOO\��$V�H�
UHDGHUV�WDNH�DGYDQWDJH�RI�VRFLDO�PHGLD�DQG�FURZG�VRXUFLQJ��WKH�RSSRUWXQLWLHV�IRU�DFWLRQ�KDYH�WKH�JUHDWHVW�
SRWHQWLDO�WR�UH�LQYLJRUDWH�WKH�FODVVURRP���2SSRUWXQLW\�IRU�DFWLRQ�LV�FRRUGLQDWHG�DQG�VRFLDO��(�UHDGLQJ�GHYLFHV�
RIWHQ�DIIRUG�KLJKOLJKWLQJ�DQG�QRWH�WDNLQJ�RI�WH[WV�DQG�EHLQJ�DEOH�WR�PDQLSXODWH�DQG�VKDUH�WKHVH�DQQRWDWLRQV�ZLWK�
RWKHUV�UHPRWHO\�FUHDWHV�DQ�RSSRUWXQLW\�IRU�DFWLRQ�ZKLFK�JRHV�WR�WKH�YHU\�QRWLRQ�RI�FRQVWUXFWLYLVW�DQG�UHODWLYLVW�
OHDUQLQJ��

:KLOH�PXFK�KDV�EHHQ�ZULWWHQ�DERXW�KRZ�WKH�DIIRUGDQFHV�RI�GLJLWDO�WHFKQRORJLHV��LQFOXGLQJ�HWH[WERRNV��RIIHU�
LQQRYDWLYH�SHGDJRJLFDO�DSSOLFDWLRQ�LQ�WKH�FRQWH[W�RI�KLJKHU�HGXFDWLRQ��LQ�RUGHU�WR�DFKLHYH�HIIHFWLYH�OHDUQLQJ�
RXWFRPHV��LW�LV�QHFHVVDU\�WR�SHUFHLYH�KRZ�WKH�XQLTXH�DWWULEXWHV�RI�GLJLWDO�WHFKQRORJLHV�FDQ�EH�XVHG�WR�FUHDWH�
OHDUQLQJ�RSSRUWXQLWLHV��DQG�WKLV�JRHV�EH\RQG�WKH�IXQGDPHQWDO�IXQFWLRQV���'D\�DQG�/OR\G��������DUJXH�WKDW�LW�LV�
FRXQWHUSURGXFWLYH�WR�YLHZ�OHDUQLQJ�RXWFRPHV�DV�EHLQJ�GHSHQGHQW�MXVW�XSRQ�WKH�DWWULEXWHV�RI�WKH�WHFKQRORJLHV��
(YHQ�WKRXJK�D�WHFKQRORJ\�PLJKW�SRVVHVV�FHUWDLQ�DWWULEXWHV�ZKLFK�FRXOG�EH�SHUFHLYHG�DV�DIIRUGDQFHV��RWKHU�
IDFWRUV�PD\�LQWHUIHUH�ZLWK�WKH�DFWXDOLVDWLRQ�RI�D�OHDUQLQJ�RSSRUWXQLW\��7KH�HGXFDWLRQDO�FRQWH[W�LV�D�FRPSOH[�
LQWHUDFWLRQ�EHWZHHQ�OHFWXUHUV��VWXGHQWV��DQG�D�UDQJH�RI�RWKHU�IDFWRUV�DQG�OHDUQLQJ�RXWFRPHV�UHVXOW�IURP�WKLV�
LQWHUDFWLRQ��3ROV¶�PRGHO�GHPRQVWUDWHV�KRZ�NQRZOHGJH�LV�HVVHQWLDO�LQ�WKH�UHDOL]DWLRQ�RI�DIIRUGDQFHV��DQG�LW�LV�
LPSRUWDQW�WR�UHFRJQLVH�WKDW�WKLV�NQRZOHGJH�H[WHQGV�EH\RQG�MXVW�WKDW�RI�WKH�EDVLF�DIIRUGDQFHV�RI�WKH�DUWHIDFW��

/HFWXUHUV�LQ�WKLV�VWXG\�ZHUH�PLQGIXO�RI�WKLV�QHFHVVLW\��$V�RQH�OHFWXUHU�VWDWHG��³'LJLWDO�VWXII�WHQGV�WR�ORRN�OLNH�
HQWHUWDLQPHQW��*HWWLQJ�LW�ULJKW�DV�WR�KRZ�\RX�VHW�LW�XS��KRZ�\RX�PDNH�LW�DQ�DFWLYLW\�RU�PDNH�LW�D�FRPSRQHQW�RI�WKH�
HQWLUH�NQRZOHGJH�HQYLURQPHQW�LV�QRW�HDV\�´�

$OO�RI�WKH�OHFWXUHUV�LQWHUYLHZHG�IRU�WKLV�VWXG\�ZHUH�IDPLOLDU�ZLWK�HUHDGLQJ�DQG�KDG�XVHG�YDULRXV�GHYLFHV�IRU�
HUHDGLQJ��7KH\�DOVR�DFWLYHO\�LQFRUSRUDWHG�GLJLWDO�UHVRXUFHV�LQWR�WKHLU�WHDFKLQJ��LQFOXGLQJ�%ODFNERDUG�WRROV��
YLGHRV��OLQNV�WR�ZHEVLWHV��RQOLQH�PDQXDOV��PDSSLQJ�WRROV��HOHFWURQLF�GLFWLRQDULHV�DQG�WUDQVODWRUV��7KH\�H[SUHVVHG�
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WKHLU�SXUSRVH�IRU�GRLQJ�VR�LQ�WHUPV�RI�VWXGHQW�PRWLYDWLRQ�DQG�HQJDJHPHQW��DQG�SUDFWLFDO�DQG�DXWKHQWLF�OHDUQLQJ��
7KH\�IXUWKHU�DFNQRZOHGJHG�WKDW�WLPH�DQG�HIIRUW�LV�UHTXLUHG�WR�XQGHUVWDQG�WKH�WHFKQRORJ\�LQ�RUGHU�WR�EH�DEOH�WR�
XVH�LW�HIIHFWLYHO\��6R��RQ�RQH�KDQG�D�ODFN�RI�WLPH�WR�XQGHUVWDQG�WKH�SRWHQWLDO�IRU�GLJLWDO�ERRNV�LV�H[SUHVVHG�DV�D�
OLPLWDWLRQ�DQG�D�EDUULHU�WR�DGRSWLRQ��DV�H[SUHVVHG�LQ�WKLV�FRPPHQW�³,�KDYHQ¶W�IXOO\�H[SORUHG�ZKDW�DOO�WKH�
RSSRUWXQLWLHV�DUH�KHUH�DQG�ZLWKRXW�GHGLFDWLQJ�VRPH�WLPH�WR�H[SORULQJ�LW��,�ZRXOG�IHHO�OHVV�FRPIRUWDEOH�SURPRWLQJ�
WKH�H�YHUVLRQ´���

7KH�LPSRUWDQFH�RI�LQWHJUDWLQJ�DQ\�WHDFKLQJ�DQG�OHDUQLQJ�UHVRXUFHV�ZLWK�WKH�SHGDJRJ\�LV�DFNQRZOHGJHG��7KH�
OHFWXUHUV�LQ�WKLV�VWXG\�UHFRJQLVH�WKH�FRPSOH[LW\�RI�GHFLVLRQV�DURXQG�KRZ�WR�EHVW�LQFRUSRUDWH�DQ\�UHVRXUFH�LQWR�
WKH�HGXFDWLRQDO�FRQWH[W��DV�H[HPSOLILHG�LQ�WKLV�FRPPHQW��³,�GLVOLNH�WKH�LGHD�RI�HOHPHQWV�RI�D�FRXUVH�EHLQJ�XVHG�
LQ�LVRODWLRQ��$�FRXUVH�VKRXOG�FRPH�WRJHWKHU�DV�D�ZKROH��6R�D�WH[WERRN�VKRXOG�EH�LQWHJUDWHG�DV�D�SDUW�RI�WKH�
OHDUQLQJ�H[SHULHQFH�´�

&RQFOXVLRQV�DQG�)XWXUH�'LUHFWLRQV�
�
%DVHG�RQ�WKHVH�SUHOLPLQDU\�LQWHUYLHZV�DQG�WKH�DYDLODEOH�OLWHUDWXUH��WKH�IROORZLQJ�ILQGLQJV�HPHUJH��

x� ,Q�WHUPV�RI�DFFHVVLQJ�FRQWHQW�LQ�WH[W�IRUP��WKH�SULQW�ERRN�LV�SUHIHUUHG���
x� :KLOH�QRW�DOO�OHFWXUHUV�DUH�DZDUH�WKDW�GLJLWDO�WH[WERRNV�FDQ�KDYH�H[WUD�IHDWXUHV�HPEHGGHG��WKHUH�LV�

JHQHUDOO\�DJUHHPHQW�WKDW�LW�FRXOG�EH�DGYDQWDJHRXV�WR�KDYH�VXFK�FRQWHQW�LQWHJUDWHG�LQWR�D�FHQWUDO�
UHVRXUFH��

x� $OPRVW�DOO�RI�WKH�OHFWXUHUV�LQWHUYLHZHG�EHOLHYH�WKDW�HQKDQFHG�WH[WERRNV�FRXOG�KDYH�VLJQLILFDQW�SRWHQWLDO�
IRU�OHDUQLQJ�DQG�WHDFKLQJ��

x� /HFWXUHUV�UHFRJQLVH�WKDW�H[WUD�NQRZOHGJH�LV�QHHGHG�WR�XQGHUVWDQG�HGXFDWLRQDO�WHFKQRORJLHV�DQG�
DIIRUGDQFHV�DQG�KRZ�WR�EHVW�LQFRUSRUDWH�WKHP��

�

7KH�UROH�RI�WKH�HWH[WERRN�LQ�WKH�EURDGHU�PDFURVRFLDO�HGXFDWLRQDO�FRQWH[W�PXVW�DOVR�EH�FRQVLGHUHG�LQ�IXWXUH�
VWXGLHV��)LJXUH������,Q�������0F/RXJKOLQ�DQG�/HH�GLVFXVVHG�VRFLDO�VRIWZDUH�WRROV�DQG�WKH�SRWHQWLDO�WKH\�RIIHU�WR�
VWXGHQWV�WR�KDYH�JUHDWHU�FRQWURO�RI�WKHLU�OHDUQLQJ�WKURXJK�WKHLU�VRFLDO�DIIRUGDQFHV��7KH\�DOVR�DUJXHG�WKDW�LI�WKHVH�
WRROV�DUH�XVHG�ZLWK�ERWK�D�GHWDLOHG�XQGHUVWDQGLQJ�RI�WKH�DIIRUGDQFHV�DQG�ZLWK�WKRURXJK�SODQQLQJ��WKHUH�LV�WKH�
SRWHQWLDO�IRU�UDGLFDO�WUDQVIRUPDWLRQ�LQ�WKH�FXUULFXOXP��6RPH�\HDUV�RQ��LW�LV�QRZ�HYLGHQW�WKDW�WUDQVIRUPDWLRQ�LV�
RFFXUULQJ�ZLWK�WKH�HPHUJHQFH�RI�LQQRYDWLYH�DSSURDFKHV�WR�HGXFDWLRQ��$W�WKLV�EURDGHU�PDFURVRFLDO�OHYHO��WKH�
DIIRUGDQFHV�RI�HWH[WERRNV�QRW�RQO\�OHQG�WKHPVHOYHV�WR�XVH�LQ�WKLV�FKDQJLQJ�ODQGVFDSH�RI�KLJKHU�HGXFDWLRQ��EXW�
FRXOG�LQ�IDFW�EH�DQ�HVVHQWLDO�FRPSRQHQW��)RU�H[DPSOH��HWH[WERRNV�RIIHU�HDV\�DFFHVV�WR�UHVRXUFHV�IRU�022&�
SDUWLFLSDQWV��VWXGHQW�DXWRQRP\�DQG�LQWHUDFWLRQ�LQ�WKH�IOLSSHG�FODVVURRP��LQWHUDFWLRQ�DQG�FROODERUDWLRQ�LQ�
JDPLILHG�FODVVURRP��DQG�VRFLDO�VKDULQJ�DQG�NQRZOHGJH�LQ�FRQVWUXFWLYLVW�SHGDJRJ\��

� � �

����)LJXUH���0DFURVRFLDO�HGXFDWLRQDO�DIIRUGDQFHV�RI�HWH[WERRNV�
�

�

,V�DGRSWLRQ�EHLQJ�WKZDUWHG�E\�OHFWXUHUV�UHPDLQLQJ�FRQVHUYDWLYH"�,W�KDV�EHHQ�VXJJHVWHG�WKDW�LW�LV�DFWXDOO\�WKH�
SXEOLVKHUV�ZKR�QHHG�WR�EH�PRUH�LQQRYDWLYH�LQ�WKHLU�RIIHULQJV��%RZNHU���������:KLOH�HGXFDWLRQDO�SXEOLVKHUV�
FRQWLQXH�WR�RIIHU�GLJLWDO�WH[WERRNV�DV�OLWWOH�PRUH�WKDQ�GLJLWDO�UHSOLFDV�RI�D�SULQW�ERRN��DOEHLW�LQFUHDVLQJO\�ZLWK�
FRPSDQLRQ�ZHEVLWHV��OHFWXUHUV�ZLOO�FRQWLQXH�WR�VHH�WKHVH�H�WH[WERRN�DV�KDYLQJ�WKH�VDPH�IXQFWLRQ�RI�WKH�SULQWHG�
ERRN��%\�XVLQJ�WKHP�VLPSO\�DV�D�VRXUFH�RI�ODUJHO\�WH[WXDO�FRQWHQW��WKHUH�LV�QR�DSSHDO�IRU�OHFWXUHUV�WR�PRYH�
EH\RQG�RIIHULQJ�WKH�GLJLWDO�IRUPDW�DV�DQ�DOWHUQDWH�YHUVLRQ��DQG�WKLV�PD\�LPSDFW�LQQRYDWLRQ�LQ�SHGDJRJ\��:KLOH�LW�
LV�DJUHHG�WKDW�LW�LV�OHFWXUHUV�ZKR�WR�D�ODUJH�H[WHQW�GHWHUPLQH�ZKLFK�WH[WERRNV�ZLOO�EH�DGRSWHG��SXEOLVKHUV�KDYH�D�
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VLJQLILFDQW�UROH�LQ�PRYLQJ�OHFWXUHUV�EH\RQG�WKHLU�FXUUHQW�QRWLRQ�RI�ZKDW�D�GLJLWDO�WH[WERRN�LV�E\�RIIHULQJ�
LQQRYDWLYH�GLJLWDO�WH[WERRNV�ZKLFK�H[SORLW�WKH�DIIRUGDQFHV�SRVVLEOH�LQ�HQKDQFHG�GLJLWDO�WH[WERRNV��2QH�OHFWXUHU�
VXPV�LW�XS�LQ�WKLV�UHPDUN���³,�IHHO�WKHUH�LV�D�PLVVHG�ERDW�VRPHZKHUH´��

7KLV�SDSHU�KDV�WZR�EURDG�DLPV��)LUVWO\��LW�SUHVHQWV�SUHOLPLQDU\�LQYHVWLJDWLRQV�LQWR�WKLV�WRSLF��%DVHG�RQ�WKH�
OLWHUDWXUH�DQG�LQWHUYLHZV�SUHVHQWHG�KHUH��WKH�ODUJHU�VWXG\�ZLOO�WKURXJK�DQ�LWHUDWLYH�DSSURDFK�IXUWKHU�LQYHVWLJDWH�
OHFWXUHUV¶�DWWLWXGHV�WRZDUG�GLJLWDO�WH[WERRNV��6SHFLILFDOO\��$IIRUGDQFH�WKHRULHV�DQG�7HFKQRORJLFDO�3HGDJRJLFDO�
&RQWHQW�.QRZOHGJH�PRGHO��73$&.���.RHKOHU�	�0LVKUD��������ZLOO�EH�XWLOLVHG�WR�DQDO\VH�OHFWXUHUV¶�NQRZOHGJH�
DQG�XQGHUVWDQGLQJ�RI�GLJLWDO�DFDGHPLF�WH[WERRNV�LQ�WHUPV�RI�KRZ�WKH\�FDQ�EH�LQWHJUDWHG�LQWR�WKH�SHGDJRJ\�DW�
ERWK�PLFUR�DQG�PDFUR�OHYHOV��6WXGHQWV�SHUVSHFWLYHV�ZLOO�DOVR�EH�VRXJKW�LQ�RUGHU�WR�JDLQ�D�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH�LQWHUDFWLRQ�EHWZHHQ�WHDFKHUV��VWXGHQWV�DQG�WKHLU��H�WH[WERRNV��,W�LV�IXUWKHUPRUH�D�FDOO�WR�DFWLRQ�IRU�HGXFDWLRQDO�
SXEOLVKHUV�WR�HPEUDFH�WKH�RSSRUWXQLWLHV�DYDLODEOH�WKURXJK�WKH�DIIRUGDQFHV�RI�HQULFKLQJ�GLJLWDO�WH[WERRNV�ZLWK�
PRUH�VRSKLVWLFDWHG�WHFKQRORJLHV��

�
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