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�
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+HOHQ�)DUOH\� � ��
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6FKRRO�RI�(GXFDWLRQ�
8QLYHUVLW\�RI�1HZ�(QJODQG�
/LVD�-DFND� � ��
6FKRRO�RI�(GXFDWLRQ�
6RXWKHUQ�&URVV�8QLYHUVLW\�
6KHLOD�6FXWWHU� � ��
6FKRRO�RI�&RPPXQLFDWLRQ��,QWHUQDWLRQDO�VWXGLHV�DQG�/DQJXDJHV�
8QLYHUVLW\�RI�6RXWK�$XVWUDOLD�
0DUFXV�0F'RQDOG�
6FKRRO�RI�+HDOWK�6FLHQFHV�
50,7�8QLYHUVLW\�
�

:KHQ�6HFRQG�/LIH�ILUVW�FDPH�WR�WKH�DWWHQWLRQ�RI�WKH�PDLQVWUHDP�PHGLD�LQ�������HGXFDWRUV�
UHFRJQLVHG�WKH�SRWHQWLDO�RI�YLUWXDO�ZRUOGV�IRU�WHDFKLQJ�DQG�OHDUQLQJ��7KH\�VHHPHG�WR�EH�WKH�LGHDO�
HQYLURQPHQWV�WR�IDFLOLWDWH�DXWKHQWLF�OHDUQLQJ��DOOHYLDWH�WKH�W\UDQQ\�RI�GLVWDQFH�IRU�VWXGHQWV�QRW�RQ�
FDPSXV��DQG�SURYLGH�DQ�LQH[SHQVLYH�DQG�VDIH�HQYLURQPHQW�WR�WHDFK�VNLOOV�WKDW�ZHUH�WRR�GDQJHURXV�
RU�H[SHQVLYH�WR�WHDFK�LQ�WKH�UHDO�ZRUOG��,Q�VSLWH�RI�DOO�WKLV�IDQIDUH��YLUWXDO�ZRUOGV�KDYH�IDLOHG�WR�
JDLQ�VLJQLILFDQW�WUDFWLRQ�LQ�KLJKHU�HGXFDWLRQ��7KLV�SDSHU�RXWOLQHV�D�SUHOLPLQDU\�LQYHVWLJDWLRQ�LQWR�
WKH�UHDVRQV�ZK\�YLUWXDO�ZRUOGV�KDYH�QRW�EHHQ�DGRSWHG�IRU�OHDUQLQJ�DQG�WHDFKLQJ��7KH�UHIOHFWLRQV�RI�
WKH�VL[�DXWKRUV�RQ�WKLV�WRSLF�ZHUH�VXEMHFWHG�WR�D�WKHPDWLF�DQDO\VLV�ZLWK�WKHPHV�DUUDQJHG�XQGHU�IRXU�
EURDG�WRSLFV��7KLV�LQIRUPDWLRQ�LQIRUPHG�WKH�GHYHORSPHQW�RI�D�VXUYH\�WR�EH�GLVWULEXWHG�PRUH�
ZLGHO\�WR�IXUWKHU�H[SORUH�WKLV�SKHQRPHQRQ��
�
.H\ZRUGV��YLUWXDO�ZRUOGV��KLJKHU�HGXFDWLRQ��6HFRQG�/LIH�

�
,QWURGXFWLRQ�
�
,Q�WKH�ILUVW�GHFDGH�RI�WKH���VW�FHQWXU\��YLUWXDO�ZRUOGV�ZHUH�VHHQ�DV�D�ERRQ�IRU�HGXFDWRUV�EHFDXVH�WKH\�SURYLGHG�D�
GLYHUVH�DQG�UHODWLYHO\�LQH[SHQVLYH�HQYLURQPHQW�VXLWDEOH�IRU�DXWKHQWLF�OHDUQLQJ�H[SHULHQFHV��0LVKUD�	�)RVWHU��
�������SRWHQWLDOO\�UHPRYLQJ�WKH�W\UDQQ\�RI�GLVWDQFH�IRU�VWXGHQWV�VWXG\LQJ�DZD\�IURP�FDPSXV��5LW]HPD�	�+DUULV��
�������DQG�DFFRPPRGDWLQJ�D�UDQJH�RI�OHDUQLQJ�VW\OHV��%RQN�	�=KDQJ���������(YHQ�DIWHU�DOO�WKLV�IDQIDUH��YLUWXDO�
ZRUOGV�KDYH�IDLOHG�WR�OLYH�XS�WR�WKHLU�SRWHQWLDO��PDQ\�HGXFDWRUV�DUH�DEDQGRQLQJ�YLUWXDO�ZRUOGV�DQG�D�WRXU�RI�WKH�
PRVW�SRSXODU�RI�WKHVH��6HFRQG�/LIH��UHYHDOV�WKDW�PDQ\�HGXFDWLRQDO�EXLOGV�DUH�GHVHUWHG��3IHLO��$QJ�	�=DSKLULV��
�������$�JHQHUDO�VHDUFK�WKURXJK�WKH�OLWHUDWXUH�RYHU�WKH�SDVW�IHZ�\HDUV�VKRZV�D�QRWDEOH�GHFUHDVH�LQ�WKH�QXPEHU�RI�
SDSHUV�SXEOLVKHG�DERXW�OHDUQLQJ�DQG�WHDFKLQJ�LQ�YLUWXDO�ZRUOGV��(YHQ�DVFLOLWH�FRQWULEXWLRQV�VKRZ�D�GHFOLQH�LQ�WKH�
QXPEHU�RI�SDSHUV��IXOO�DQG�FRQFLVH���SRVWHUV��V\PSRVLD�DQG�ZRUNVKRSV�����LQ�WRWDO�LQ�������DV�FRPSDUHG�WR����
HDFK�LQ�ERWK������DQG�������DVFLOLWH������������DQG��������&ODLPV�PDGH�E\�LQIRUPDWLRQ�WHFKQRORJ\�UHVHDUFK�
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DQG�DGYLVRU\�ILUP��*DUWQHU��VXSSRUW�WKHVH�ILQGLQJV��DVVHUWLQJ�WKDW�YLUWXDO�ZRUOGV�DUH�MXVW�DERYH�WKH��7URXJK�RI�
'LVLOOXVLRQPHQW��RQ�WKH�*DUWQHU�+\SH�&\FOH��3HWWH\�	�9DQ�GHU�0XHOHQ���������7KLV�SDSHU�SUHVHQWV�D�
SUHOLPLQDU\�LQYHVWLJDWLRQ�DV�WR�ZK\�HGXFDWRUV�KDYH�DEDQGRQHG�RU�KDYH�IDLOHG�WR�DGRSW�YLUWXDO�ZRUOGV�IRU�OHDUQLQJ�
DQG�WHDFKLQJ��
�
0HWKRG�
�
7KH�DXWKRUV�RI�WKLV�SDSHU�DUH�HPSOR\HG�DW�$XVWUDOLDQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DQG�ZRUN�LQ�UROHV�WKDW�XVH�
YLUWXDO�ZRUOGV��9:V��IRU�HGXFDWLRQ��HLWKHU�DV�WHDFKHUV�RU�LQ�UROHV�WKDW�VXSSRUW�DQG�DGYDQFH�WKH�XVH�RI�WHFKQRORJ\�
LQ�KLJKHU�HGXFDWLRQ��7ZR�ZRUN�LQ�WKH�DUHD�RI�KHDOWK��WZR�LQ�WKH�DUHD�RI�WHDFKHU�HGXFDWLRQ��RQH�LQ�D�FHQWUDO�
WHDFKLQJ�DQG�OHDUQLQJ�XQLW�DQG�RQH�LQ�WKH�IXWXUH�RI�LQIRUPDWLRQ�WHFKQRORJ\�LQ�KLJKHU�HGXFDWLRQ��2YHU�WKH�\HDUV��
WKH�DXWKRUV�KDYH�QRWHG�D�VKLIW�LQ�DWWLWXGHV�WRZDUGV�WKH�XVH�RI�YLUWXDO�ZRUOGV�LQ�HGXFDWLRQ��2QFH�PDQ\�HGXFDWRUV�
ZHUH�JHWWLQJ�³RQ�WKH�EDQGZDJRQ´�DQG�HPEUDFLQJ�WKH�DIIRUGDQFHV�RI�YLUWXDO�ZRUOGV�IRU�UHVHDUFK��WHDFKLQJ�DQG�
OHDUQLQJ��1RZ��LW�DSSHDUV�WKH�K\SH�LV�RYHU�DQG�WKHUH�LV�D�WUHQG�DZD\�IURP�WKH�XVH�RI�YLUWXDO�ZRUOGV��:LWK�D�YLHZ�
WR�GLVFRYHULQJ�WKH�UHDVRQV�EHKLQG�WKLV�VKLIW��WKH�DXWKRUV�ZURWH�DERXW�WKHLU�H[SHULHQFHV�DQG�SHUFHSWLRQV�DV�WR�ZK\�
YLUWXDO�ZRUOGV�ZHUH�QRW�ZLGHO\�DGRSWHG�LQ�OHDUQLQJ�DQG�WHDFKLQJ�DFURVV�WKH�VHFWRU��7KHVH�UHIOHFWLRQV�ZHUH�
VXEMHFWHG�WR�D�WKHPDWLF�DQDO\VLV��7KHPDWLF�DQDO\VLV�LV�D�PHDQV�RI�HQFRGLQJ�TXDOLWDWLYH�LQIRUPDWLRQ�ZKHUHE\�WKH�
HQFRGLQJ�LV�UHOLDQW�XSRQ�DQ�H[SOLFLW�µFRGH¶��JHQHUDOO\�D�OLVW�RI�WKHPHV��)RU�WKLV�H[HUFLVH��D�WKHPH�LV�GHILQHG�DV�D�
SDWWHUQ�GLVFHUQHG�LQ�WKH�HGXFDWRU�UHIOHFWLRQV�WKDW�GHVFULEHV�DQG�RUJDQLVHV�REVHUYDWLRQV�RI�WKH�SKHQRPHQRQ�
�%R\DW]LV���������VSHFLILFDOO\�SHUFHSWLRQV�RI�ZK\�YLUWXDO�ZRUOGV�KDYH�QRW�EHHQ�ZLGHO\�DGRSWHG�LQWR�WHDFKLQJ�DQG�
OHDUQLQJ��$V�WKH�HPHUJLQJ�WKHPHV�ZHUH�VWURQJO\�OLQNHG�WR�WKH�GDWD�LWVHOI��WKH�LGHQWLILFDWLRQ�RI�WKHPHV�FDQ�EH�VDLG�
WR�EH�LQGXFWLYH��DV�FRPSDUHG�WR�GHGXFWLYH���3DWWRQ���������
�
(PHUJLQJ�WKHPHV�
�
$IWHU�H[DPLQDWLRQ�RI�WKH�GDWD��WKH�IROORZLQJ�WKHPHV�HPHUJHG�XQGHU�IRXU�EURDG�FDWHJRULHV��LVVXHV�UHODWLQJ�WR���
LQVWLWXWLRQ��VWDII��VWXGHQWV�DQG�YLUWXDO�ZRUOG�WHFKQRORJ\��7KHVH�WKHPHV�DUH�QRZ�GLVFXVVHG�LQ�PRUH�GHWDLO��
�
���,VVXHV�UHODWLQJ�WR�WKH�LQVWLWXWLRQ�
�
6WHZDUW�	�'DYLV��������VXJJHVW�WKDW�D�NH\�IDFWRU�LQ�WKH�VXVWDLQDELOLW\�RI�DQ\�YLUWXDO�ZRUOG�SURMHFW�LV�WKH�OHYHO�RI�
LQVWLWXWLRQDO�VXSSRUW��ZKLFK�LQFOXGHV�SROLF\��RQJRLQJ�IXQGLQJ��LQFHQWLYHV��SUDFWLFDO�VXSSRUW�DQG�D�SODQ�IRU�
VXVWDLQDELOLW\�ZKHQ�LQGLYLGXDO�FKDPSLRQV�OHDYH�WKH�LQVWLWXWLRQ��)XUWKHUPRUH��WKH\�VXJJHVW�WKDW�WKHVH�LVVXHV�
VKRXOG�EH�DGGUHVVHG�DW�WKH�RXWVHW�LQ�WKH�SODQQLQJ�VWDJHV�RI�DQ\�SURMHFW��6LPLODU�LVVXHV�ZHUH�LGHQWLILHG�E\�WKH�
DXWKRUV�ZKR�DOVR�EURNH�WKLV�EURDG�WRSLF�LQWR�VXE�DUHDV�RI�LQVWLWXWLRQDO�SROLF\��ODFN�RI�IXQGLQJ��ODFN�RI�
DSSURSULDWH�KDUGZDUH��,7�VXSSRUW�LVVXHV��LQVXIILFLHQW�IOH[LELOLW\�RI�FXUULFXOXP�DQG�ODFN�RI�SODQQLQJ�IRU�VWDII�
PRYLQJ�RQ��2I�SDUWLFXODU�LPSDFW�WR�WKH�WRSLF�RI�WKLV�VWXG\�LV�WKH�QXPEHU�RI�LQVWDQFHV�ZKHUH�VLJQLILFDQW�UHVRXUFHV�
KDYH�EHHQ�SXW�LQWR�LQLWLDO�GHYHORSPHQW�EXW�IXQGLQJ�KDV�QRW�EHHQ�UHQHZHG��7KH�UHVXOW�LV�WKDW�WKHVH�SURMHFWV�DUH�
ORVW��$V�RQH�UHVSRQGHQW�QRWHG��

�
0RQHWDU\�UHTXLUHPHQWV�IXQGV�QHHG�WR�EH�DQ�RQJRLQJ�GLVFXVVLRQ�ZLWKLQ�LQVWLWXWLRQV��8QIRUWXQDWHO\��
DV�WKLV�GRHV�QRW�KDSSHQ��PDQ\�HGXFDWRUV�KDYH�DFTXLUHG�WKHLU�VSDFH�GXH�WR�D�JUDQW�ZLWKRXW�DQ\WKLQJ�
LQ�SODFH�WR�VXVWDLQ�WKH�VSDFH�EH\RQG�WKH�OLIH�RI�WKH�JUDQW���5���

�
$�VHFRQG�DUHD�ZKLFK�WKH�DXWKRUV�EHOLHYH�KDV�D�VWURQJ�EHDULQJ�RQ�WKH�GHFOLQH�RI�LQYROYHPHQW�LQ�YLUWXDO�ZRUOGV�LV�
WKH�ODFN�RI�,7�VXSSRUW�SURYLGHG��,QFRPSDWLEOH�ILUHZDOOV�VHW�XS�E\�,7�DGPLQLVWUDWLRQ�FRPPRQO\�UHVWULFW�DFFHVV�WR�
YLUWXDO�ZRUOGV��0F'RQDOG��5\DQ�HW�DO���������'XGHQH\�	�5DPVD\���������,W�FDQ�EH�D�VRXUFH�RI�IUXVWUDWLRQ�ZKHQ�
WKH�RQXV�LV�RQ�WHDFKLQJ�VWDII�WR�KDYH�WKH�NQRZOHGJH�RI�WKH�WHFKQLFDO�UHTXLUHPHQWV�RI�WKH�YLUWXDO�ZRUOG��LQ�RUGHU�WR�
FRPPXQLFDWH�WKHVH�WR�,7�VXSSRUW��$�IXUWKHU�VRXUFH�RI�IUXVWUDWLRQ�LV�WKH�SUDFWLFH�RI�OLPLWLQJ�DFFHVV�WR�FHUWDLQ�
FRPSXWHU�ODEV�DQG�ORFDWLRQV��
�
���,VVXHV�UHODWLQJ�WR�VWDII�
�
7KH�DGRSWLRQ�RI�D�QHZ�WHFKQRORJ\�LV�VWURQJO\�FRUUHODWHG�WR�LWV�SHUFHLYHG�XVHIXOQHVV�DQG�SHUFHLYHG�HDVH�RI�XVH�
�'DYLV���������%RWK�RI�WKHVH�DWWULEXWHV�DUH�KLJKO\�UHOHYDQW�WR�WKH�DGRSWLRQ�RI�YLUWXDO�ZRUOG�WHFKQRORJLHV�E\�
HGXFDWRUV��'LIILFXOW\�RI�XVH�DQG�WKH�VWHHS�OHDUQLQJ�FXUYH�LQYROYHG�DUH�VLJQLILFDQW�IDFWRUV�ZKLFK�HOLFLW�D�QHJDWLYH�
UHVSRQVH�E\�VWDII��2WKHU�IDFWRUV�LGHQWLILHG�E\�WKH�DXWKRUV�LQFOXGH�WKH�ODFN�RI�WHDFKLQJ�VXSSRUW�RU�PHQWRULQJ��
LJQRUDQFH�RI�WKH�SRWHQWLDO�EHQHILWV��VHQVLWLYLW\�WR�SRRU�VWXGHQW�IHHGEDFN��ODFN�RI�DSSURSULDWH�WHFKQLFDO�VNLOOV��KLJK�
ZRUNORDG��EHOLHYLQJ�PLVLQIRUPDWLRQ�DERXW�YLUWXDO�ZRUOGV��IURP�PHGLD��FROOHDJXHV�DQG�VR�RQ���FRQFHUQ�RYHU�
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LQDSSURSULDWH�FRQWHQW��GLVFRPIRUW�ZLWK�WKH�HQYLURQPHQW��DQG�QRQ�FRPPLWWDO�DWWLWXGHV�DQG�EHKDYLRUV��6WDII�DUH�
RIWHQ�XQZLOOLQJ�WR�FRPPLW�WR�QHZ�PHWKRGV�ZKHQ�WKH\�DUH�FRQFHUQHG�ZLWK�KRZ�WKHLU�WHDFKLQJ�LV�DFFHSWHG�E\�WKH�
VWXGHQWV��SDUWLFXODUO\�ZKHQ�WKH�QHZ�PHWKRGV�LQYROYH�D�FRQVLGHUDEOH�WLPH�FRPPLWPHQW��$V�WZR�UHVSRQGHQWV�
FRPPHQWHG��
�

>6WDII@�KDYH�HQWKXVLDVWLFDOO\�WDONHG�DERXW�YLUWXDO�ZRUOGV�«�DQG�VD\�WKH\�FDQ�VHH�WKH�SRWHQWLDO��
+RZHYHU�RQFH�,�WU\�WR�JHW�WKHP�LQ�ZRUOG�WKH\�VSHQG�YHU\�OLWWOH�WLPH�WKHUH���5����
�
1HJDWLYH�VWXGHQW�IHHGEDFN�LV�D�PDMRU�IDFWRU�LQ�IDYRXU�RI�PDLQWDLQLQJ�WKH�VWDWXV�TXR��µ:LOO�WKLV�
GHFUHDVH�P\�VFRUHV"¶�LV�D�OLNHO\�TXHVWLRQ�WKDW�LV�DVNHG�RI�>VLF@�VWDII�FRQVLGHULQJ�YLUWXDO�ZRUOGV�LQ�
WHDFKLQJ���5���

�
7KH�LVVXH�RI�WLPH�FRPPLWPHQW�DOVR�ILJXUHG�KHDYLO\�LQ�WKH�DXWKRUV¶�SHUFHSWLRQV���

�
+LJK�ZRUNORDG�LV�DQ�LVVXH�VXFK�WKDW�HGXFDWRUV�DUH�XQZLOOLQJ�WR�ORRN�LQWR�DQ\�QHZ�WHFKQRORJ\�IRU�
OHDUQLQJ�DQG�WHDFKLQJ��7KRXJK�WKH\�DUH�QRW�HVSHFLDOO\�RSSRVHG�WR�WKH�XVH�RI�YLUWXDO�ZRUOGV��WKH\�GR�
FLWH�ODFN�RI�WLPH�DV�WKH�UHDVRQ�ZK\�WKH\�FDQ¶W�HQJDJH�ZLWK�WKDW�SDUWLFXODU�WHFKQRORJ\���5���

�
���,VVXHV�UHODWLQJ�WR�VWXGHQWV�
�
7KHUH�LV�FRQWLQXHG�GLVFXVVLRQ�RQ�WKH�LPSRUWDQFH�RI�H�OLWHUDF\��%HQQHWW�HW�DO���������DQG�WKH�H[WHQW�RI�WKH�FXUUHQW�
JHQHUDWLRQV�H�ELOLW\��7KH�DXWKRUV�LGHQWLILHG�WKDW�PDQ\�VWXGHQWV�GLVSOD\�D�ODFN�RI�DSSURSULDWH�WHFKQLFDO�VNLOOV�LQ�D�
YLUWXDO�ZRUOG�HQYLURQPHQW���
�

$OWKRXJK�VWXGHQWV�PD\�KDYH�H[SHULHQFHG�WKH��'�YLUWXDO�ZRUOG�LQ�JDPHV��WKLV�GRHV�QRW�IORZ�RYHU�
LQWR�D�ZLOOLQJQHVV�WR�HQJDJH�ZLWK�WKHP�IRU�WKHLU�VWXGLHV���5���

�
$�IXUWKHU�GLIILFXOW\�QRWHG�LV�WKDW�PDQ\�VWXGHQWV�H[SHULHQFH�UHDO�RU�SHUFHLYHG�WHFKQLFDO�LVVXHV�ZLWK�VRPH�KDYLQJ�
SRRU�DFFHVV�WR�WKH�FRQQHFWLYLW\��EDQGZLGWK�DQG�KDUGZDUH�UHTXLUHG��
�
���,VVXHV�UHODWLQJ�WR�YLUWXDO�ZRUOG�WHFKQRORJLHV�
�
7ZR�SDUWLFXODU�REVWDFOHV�LQKHUHQW�LQ�WKH�XVH�RI�YLUWXDO�ZRUOGV�DUH�ODFN�RI�VFDODELOLW\��WKXV�HGXFDWRUV�ZLWK�ODUJH�
FODVVHV�DUH�LQKHUHQWO\�H[FOXGHG�IURP�XVLQJ�WKHP�RU�XVHUV�RI�VPDOO�DUHDV�DUH�LQ�GDQJHU�RI�EHFRPLQJ�ORVW�LQ�DQ�
RSHQ�ZRUOG�HQYLURQPHQW��DQG�D�SRRU�XVHU�H[SHULHQFH��8VHUV�DUH�GHWHUUHG�ZKHQ�DFFHVV�WR�D�YLUWXDO�ZRUOG�LV�
FKDUDFWHULVHG�E\�D�VRPHWLPHV�µODJJ\¶��VORZ�DQG�MHUN\��H[SHULHQFH�DQG�XQUHOLDEOH�IHDWXUHV�VXFK�DV�YRLFH�DQG�
YLGHR��

�
(GXFDWRUV�FLWH�WKHVH�NLQGV�RI�LVVXHV�UHODWHG�WR�WKH�VWDELOLW\�DQG�UHOLDELOLW\�RI�WKH�HQYLURQPHQW�DV�D�
UHDVRQ�DV�WR�ZK\�WKH\�FRXOGQ¶W�EH�ERWKHUHG�ZLWK�YLUWXDO�ZRUOGV���5���

�
:KHUH�WR�IURP�KHUH"�
�
%DVHG�RQ�WKH�WKHPHV�WKDW�KDYH�HPHUJHG�IURP�WKLV�UHIOHFWLYH�H[HUFLVH��WKH�DXWKRUV�DUH�LQYHVWLJDWLQJ�IXUWKHU�WR�
GHWHUPLQH�LI�WKHLU�DVVHUWLRQV�DUH�KHOG�PRUH�EURDGO\�DFURVV�WKH�VHFWRU�EXW�DOVR�WR�XQHDUWK�DQ\�RWKHU�IDFWRUV�WKDW�
WKH\�KDYH�RYHUORRNHG��$�VKRUW�VXUYH\�KDV�EHHQ�GHYHORSHG�ZLWK�TXHVWLRQV�GHVLJQHG�WR�LQWHUURJDWH�WKH�WKHPHV�
LGHQWLILHG�EXW�ZLWK�VSDFH�SURYLGHG�IRU�RWKHU�UHDVRQV�WKH�DXWKRUV�KDYH�QRW�\HW�LGHQWLILHG��'HPRJUDSKLF�GDWD�ZLOO�
DOVR�EH�FROOHFWHG��7KH�VXUYH\�ZDV�GHVLJQHG�DQG�GHSOR\HG�LQ�4XDOWULFV�ZLWK�WKH�OLQN�GLVVHPLQDWHG�WKURXJK�WKH�
PDLOLQJ�OLVWV�DQG�VRFLDO�QHWZRUNV�RI�WKH�DXWKRUV��(WKLFV�DSSURYDO�ZDV�VHFXUHG�WR�FRQGXFW�WKLV�UHVHDUFK��$W�WKH�
WLPH�RI�ZULWLQJ��PRUH�WKDQ�����SHRSOH�ZRUOGZLGH�KDG�FRPSOHWHG�WKH�VXUYH\�DQG�PDQ\�RI�WKH�UHVSRQGHQWV�KDYH�
FRQWDFWHG�WKH�DXWKRUV�GLUHFWO\�WR�HODERUDWH�RQ�WKHLU�YLHZV��7KLV�LV�REYLRXVO\�D�KLJKO\�WRSLFDO�LVVXH�DFURVV�WKH�
VHFWRU��
�
&RQFOXVLRQ�
�
7KLV�SDSHU�GHVFULEHV�D�SUHOLPLQDU\�LQYHVWLJDWLRQ�LQWR�WKH�UHDVRQV�ZK\�HGXFDWRUV�ZRUNLQJ�LQ�KLJKHU�HGXFDWLRQ�
KDYH�QRW�DGRSWHG�RU�QRW�FRQWLQXHG�WKH�XVH�RI�YLUWXDO�ZRUOGV�IRU�OHDUQLQJ�DQG�WHDFKLQJ��JLYHQ�WKH�ZHOO�
GRFXPHQWHG�DIIRUGDQFHV�RI�WKHVH�HQYLURQPHQWV��6L[�HGXFDWRUV�H[SHULHQFHG�LQ�WKH�XVH�RI�YLUWXDO�ZRUOGV�IRU�
OHDUQLQJ�DQG�WHDFKLQJ��GRFXPHQWHG�WKHLU�UHIOHFWLRQV�RI�WKH�SHUFHLYHG�EDUULHUV�WR�XVH�RI�YLUWXDO�ZRUOGV��7KHVH�
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UHIOHFWLRQV�ZHUH�VXEMHFWHG�WR�D�WKHPDWLF�DQDO\VLV�DQG�D�QXPEHU�RI�WKHPHV�HPHUJHG�ZKLFK�FRXOG�EH�JURXSHG� 
XQGHU�IRXU�KHDGLQJV�����LVVXHV�UHODWLQJ�WR�WKH�LQVWLWXWLRQ�����LVVXHV�UHODWLQJ�WR�VWDII�����LVVXHV�UHODWLQJ�WR�VWXGHQWV�� 
DQG����LVVXHV�UHODWLQJ�WR�YLUWXDO�ZRUOG�WHFKQRORJLHV��$Q�DQDO\VLV�RI�WKHVH�WKHPHV�IRUPHG�WKH�EDVLV�RI�D� 
TXHVWLRQQDLUH�ZKLFK�KDV�EHHQ�ZLGHO\�GHSOR\HG�WKURXJK�QHWZRUNV�DQG�VRFLDO�PHGLD�WR�IXUWKHU�LQYHVWLJDWH�WKH� 
UHDVRQV�ZK\�YLUWXDO�ZRUOGV�KDYH�QRW�EHHQ�ZLGHO\�DGRSWHG�IRU�WHDFKLQJ�DQG�OHDUQLQJ�DFURVV�WKH�KLJKHU�HGXFDWLRQ� 
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