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�
*DPLILFDWLRQ�RI�7HUWLDU\�&RXUVHV��$Q�([SORUDWRU\�6WXG\�RI�
/HDUQLQJ�DQG�(QJDJHPHQW��
�
9DULQD�3DLVOH\�
'HSDUWPHQW�RI�0DUNHWLQJ�DQG�0DQDJHPHQW�
0DFTXDULH�8QLYHUVLW\�DQG�&$3$�,QWHUQDWLRQDO�(GXFDWLRQ��6\GQH\��$XVWUDOLD�
�

$EVWUDFW��
�µ*DPLILFDWLRQ¶�LV�WKH�LPSOHPHQWDWLRQ�RI�JDPH�HOHPHQWV�LQWR�QRQ�JDPH�VHWWLQJV��,Q�HGXFDWLRQ��WKH�
SXUSRVH�RI�JDPLILFDWLRQ�LV�WR�LQFUHDVH�VWXGHQW�HQJDJHPHQW�DQG�PRWLYDWLRQ�WKURXJK�WKH�LQWURGXFWLRQ�RI�
JDPH�HOHPHQWV�VXFK�DV�OHDGHUERDUGV��EDGJHV�DQG�OHYHOV��&XUUHQWO\�WKHUH�LV�OLPLWHG�UHVHDUFK�LQWR�
JDPLILFDWLRQ�LQ�HGXFDWLRQ�DQG�PXFK�RI�WKH�UHVHDUFK�KDV�IRFXVHG�RQ�\RXQJ�FKLOGUHQ�DQG�µSOD\¶�RU�WKH�
LPSOHPHQWDWLRQ�RI�JDPLQJ�LQWR�FODVVHV��RIWHQ�WHFKQRORJ\�EDVHG�FODVVHV��7KLV�VWXG\�H[SORUHV�WKH�
HIIHFWLYHQHVV�RI�JDPLILFDWLRQ�LQ�WHUWLDU\�PDQDJHPHQW�HGXFDWLRQ�ZKLFK�PD\�KDYH�LPSOLFDWLRQV�IRU�D�ZLGH�
UDQJH�RI�WHUWLDU\�HGXFDWLRQ�ILHOGV�DQG�LGHQWLILHV�DUHDV�IRU�IXUWKHU�UHVHDUFK��
�
.H\ZRUGV��*DPLILFDWLRQ��PDQDJHPHQW��VWXGHQW�HQJDJHPHQW��OHDUQLQJ�SULQFLSOHV��PRWLYDWLRQ��HGXFDWLRQ��

�
,QWURGXFWLRQ�
�
*DPLILFDWLRQ�LQYROYHV�LQFRUSRUDWLQJ�JDPH�HOHPHQWV�DQG�JDPH�PHFKDQLFV�WR�QRQ�JDPH�VHWWLQJV��'HWHUGLQJ��
6LFDUW��1DFNH��2¶+DUD��	�'L[RQ���������2QH�RI�WKH�PDLQ�DLPV�RI�JDPLILFDWLRQ�LV�WR�LQFUHDVH�HQJDJHPHQW�DQG�
PRWLYDWLRQ��VHH�'RPtQJXH]�HW�DO���������6LP}HV��5HGRQGR��	�9LODV��������*DPLILFDWLRQ�LV�XVHG�LQ�D�UDQJH�RI�
VHWWLQJV�LQFOXGLQJ�EXVLQHVVHV�ZKLFK�XVH�JDPH�HOHPHQWV�WR�HQJDJH�FRQVXPHUV�LQ�WKHLU�DGYHUWLVLQJ��7HUOXWWHU�	�
&DSHOOD��������DQG�OR\DOW\�SURJUDPV��+XRWDUL�	�+DPDUL���������7KHVH�HOHPHQWV�PD\�LQFOXGH�VFRUHERDUGV�RU�
H[SHULHQFH�SRLQWV��[S��WR�WUDFN�SURJUHVV�WRZDUGV�JRDOV��EDGJHV�WR�UHZDUG�DFKLHYHPHQWV��DQG�OHDGHUERDUGV�WR�
FRPSDUH�SURJUHVV�ZLWK�SHHUV��*DPLILFDWLRQ�DOVR�EHFRPH�DQ�LPSRUWDQW�HOHPHQW�LQ�WKH�GHVLJQ�RI�PDQ\�VRIWZDUH�
DSSOLFDWLRQV��=LFKHUPDQQ�	�&XQQLQJKDP��������LQFOXGLQJ�H/HDUQLQJ�SODWIRUPV��VHH�+LOWRQ��������0XQWHDQ��
������6LP}HV�HW�DO����������
�
7R�H[SHULPHQW�ZLWK�SULQFLSOHV�RI�JDPLILFDWLRQ��D�WULDO�ZDV�FRQGXFWHG�ZLWK�86�$PHULFDQ�VWXG\�DEURDG�VWXGHQWV�DW�
D�6\GQH\�VWXG\�FHQWUH��'XULQJ�D�FRXUVH�RQ�FURVV�FXOWXUDO�FRPPXQLFDWLRQ�VWXGHQWV�ZHUH�HQFRXUDJHG�WR�XQGHUWDNH�
RSWLRQDO�H[SHULHQWLDO�OHDUQLQJ�DFWLYLWLHV�WKDW�ZHUH�QRW�DVVHVVHG��7KH�JDPH�HOHPHQW�RI�D�OHDGHUERDUG�ZDV�XVHG�WR�
HQFRXUDJH�VWXGHQWV�WR�XQGHUWDNH�WKHVH�H[WUDFXUULFXODU�DFWLYLWLHV�RXWVLGH�RI�FODVV�ZKLFK�ZHUH�DOLJQHG�ZLWK�
OHDUQLQJ�RXWFRPHV�IRU�WKH�FRXUVH��7KH�H[WUDFXUULFXODU�QDWXUH�RI�WKH�DFWLYLWLHV�DQG�YROXQWDU\�SDUWLFLSDWLRQ�
UHLQIRUFHG�WKHLU�OHDUQLQJ�DV�³DW�KRPH�GLJLWDO�JDPH�SOD\�SURYLGHV�PDQ\�RSSRUWXQLWLHV�IRU�DXWRQRPRXV�OHDUQLQJ�
WKURXJK�H[SORUDWLRQV�WKDW�SURPRWH�F\FOHV�RI�WKHRU\�EXLOGLQJ��WHVWLQJ��DQG�UHIOHFWLRQ��LQ�HYHU�LQFUHDVLQJ�OHYHOV�RI�
FRPSOH[LW\´��1RODQ�	�0F%ULGH��������S������$�OHDGHUERDUG�ZDV�XVHIXO�IRU�FUHDWLQJ�D�VRFLDO�FRPSRQHQW�DQG�
PRWLYDWLQJ�WKURXJK�³EUDJJLQJ�ULJKWV�DQG�VRFLDO�FDSLWDO�WR�WKH�LQGLYLGXDOV�ZKR�DFKLHYHG�WKH�KLJK�VFRUHV�´��.DSS��
������S������6WXGHQWV�VHOI�UHSRUWHG�WKHLU�DFKLHYHPHQWV�DQG�HDUQHG�H[SHULHQFH�SRLQWV�FRPPHQVXUDWH�ZLWK�WKH�
GHJUHH�RI�FRPSOH[LW\�RI�WKH�H[SHULHQWLDO�WDVN��
�
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/LWHUDWXUH�5HYLHZ�
�
*DPLILFDWLRQ�DQG�JDPH�EDVHG�OHDUQLQJ�
�
$V�JDPLILFDWLRQ�LV�DQ�HPHUJLQJ�ILHOG��WKHUH�LV�OLPLWHG�OLWHUDWXUH�RQ�LW��+RZHYHU��WKHUH�LV�DPSOH�OLWHUDWXUH�RQ�XVLQJ�
JDPHV�LQ�OHDUQLQJ��8VLQJ�JDPH�PHFKDQLFV�LQ�QRQ�JDPLQJ�VFHQDULRV�KDV�EHHQ�VKRZQ�WR�³PRWLYDWH�LQGLYLGXDOV�WR�
DWWDLQ�SHUVRQDO�JRDOV��VROYH�FRPPXQDO�SUREOHPV��DQG�GLUHFW�V\VWHPLF�DFWLYLW\´��'X%UDYDF��������S��������
�
)RU�HGXFDWLRQ��JDPLILFDWLRQ�RIIHUV�WKH�SRWHQWLDO�IRU�JUHDWHU�VWXGHQW�HQJDJHPHQW�DQG�PRWLYDWLRQ��6LP}HV�HW�DO���
������LQ�FODVVURRP�DQG�RQOLQH�VHWWLQJV��*DPLILFDWLRQ�DOORZV�LQVWUXFWRUV�WR�³VLWXDWH�OHDUQHUV�LQ�DXWKHQWLF�
HQYLURQPHQWV�LQ�ZKLFK�WKH\�FDQ�SUDFWLFH�WKHLU�VNLOOV�DQG�JDLQ�LPPHGLDWH�IHHGEDFN�RQ�SURJUHVV�DQG�
DFFRPSOLVKPHQWV��HDUQ�UHFRJQLWLRQ�IRU�GRLQJ�ZHOO��DQG�IHHO�JRRG�IRU�RYHUFRPLQJ�D�FKDOOHQJH�´��.DSS��������S��
�����8VLQJ�JDPHV�LQ�OHDUQLQJ�KRZHYHU�LV�QRW�QHZ��0XQWHDQ��������DQG�JDPLILFDWLRQ�HOHPHQWV�PD\�QRW�QHHG�WR�
EH�WRWDOO\�GHULYHG�IURP�YLGHR�JDPHV�EXW�DOVR�SOD\JURXQG�JDPHV�RU�ERDUG�JDPHV��*ORYHU���������:KDW�LV�
UHODWLYHO\�QHZ�LV�D�ZDYH�RI�VFKRODUO\�DQG�XQLYHUVLW\�DGPLQLVWUDWRU�LQWHUHVW�WKDW�KDV�UDLVHG�WKH�SURILOH�RI�
JDPLILFDWLRQ��6LP}HV�HW�DO����������7KLV�LQWHUHVW�PD\�OHDG�WR�QHZ�UHVRXUFHV�DQG�WHFKQRORJLFDO�LPSURYHPHQWV�
DOORZLQJ�IXUWKHU�H[SHULPHQWDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�µJDPLILHG¶�FRXUVHV��
� �
,QWULQVLF�PRWLYDWLRQ�DQG�JRDO�WKHRU\�
�
,QWULQVLF�PRWLYDWLRQ�FDQ�LQFUHDVH�WKH�HQMR\PHQW��SHUIRUPDQFH�DQG�SHUVLVWHQFH�RI�VWXGHQWV¶�OHDUQLQJ�
�&RUGRYD�	�/HSSHU��������0LOOV�	�%ODQNVWHLQ���������7KLV�VWXG\�H[SORUHV�ZKHWKHU�WKH�LPSOHPHQWDWLRQ�RI�
JDPLILFDWLRQ�LQFUHDVHV�VWXGHQW�HQJDJHPHQW�DQG�PRWLYDWLRQ�LQ�WKH�WHUWLDU\�HQYLURQPHQW�DQG�WKH�UHVXOWV�FDQ�
EH�UHODWHG�WR�D�UDQJH�RI�PRWLYDWLRQDO�WKHRULHV��7KH�XVH�RI�D�OHDGHUERDUG�DQG�LWV�LQIOXHQFH�RQ�VWXGHQWV¶�
PRWLYDWLRQ�PD\�EH�H[SODLQHG�E\�JRDO�VHWWLQJ�WKHRU\��0D��-DLQ��	�2LNRQRPRX��������S���������*LYHQ�WKDW�
VWXGHQWV�KDYH�WKH�FKRLFH�RYHU�ZKLFK�DFWLYLWLHV�WR�SHUIRUP�DQG�ZKHQ��JDPLILFDWLRQ�PD\�DOVR�OLQN�WR�ERWK�
SHUIRUPDQFH�DQG�PDVWHU\�RULHQWDWLRQ��$PHV�	�$UFKHU��������3LQWULFK���������7KLV�FRXOG�EH�DQ�DUHD�WKDW�
FRXOG�EH�H[SORUHG�E\�IXUWKHU�UHVHDUFK��
�
5HVHDUFK�0HWKRGV�
�
7KLV�H[SORUDWRU\�UHVHDUFK�ZDV�FRQGXFWHG�ZLWK����86�$PHULFDQ�0DQDJHPHQW�VWXGHQWV�LQ�D�&URVV�&XOWXUDO�
&RPPXQLFDWLRQ�FODVV��6WXGHQWV�ZHUH�JLYHQ�D�OLVW�RI�H[SHULHQWLDO�DFWLYLWLHV�ZKLFK�FRXOG�HDUQ�WKHP�[S�DQG�D�
OHDGHUERDUG�ZDV�IRUPHG��7KH�H[SHULPHQW�ZDV�GHVLJQHG�WR�VHH�LI�WKH�[S�DQG�OHDGHUERDUG�HOHPHQWV�RI�JDPLILFDWLRQ�
ZRXOG�PRWLYDWH�VWXGHQWV�WR�JR�EH\RQG�WKH�UHTXLUHG�DFWLYLWLHV�DQG�KRZ�WKH�LPSOHPHQWDWLRQ�RI�JDPLILFDWLRQ�
LQIOXHQFHG�VWXGHQW�HQJDJHPHQW�DQG�OHDUQLQJ��3DUWLFLSDWLRQ�LQ�WKH�JDPLILFDWLRQ�HOHPHQW�RI�FODVV�DV�ZHOO�DV�
FRPSOHWLQJ�WKH�VXUYH\V�ZDV�YROXQWDU\�DQG�WKH�VXUYH\V�ZHUH�DQRQ\PRXV��
�
6WXGHQWV�ZHUH�VXUYH\HG�DIWHU�IRXU�ZHHNV�RI�FODVVHV��WKUHH�DQG�D�KDOI�KRXU�FODVVHV�KHOG�RQFH�SHU�ZHHN��SULRU�WR�
WKH�LPSOHPHQWDWLRQ�RI�JDPLILFDWLRQ��7KH\�ZHUH�WKHQ�VXUYH\HG�DJDLQ�DIWHU�D�IXUWKHU�IRXU�ZHHNV�ZLWK�WKH�
JDPLILFDWLRQ�HOHPHQWV�RI�[S�DQG�D�OHDGHUERDUG�LQ�SODFH��7KH�TXDQWLWDWLYH�VXUYH\�ZDV�GHYHORSHG�XWLOL]LQJ�D�/LNHUW�
VFDOH�WR�PHDVXUH�VWXGHQW�HQJDJHPHQW��7KLV�LV�FRQVLVWHQW�ZLWK�RWKHU�UHVHDUFK�LQ�WKH�DUHD�RI�HQJDJHPHQW�DQG�
OHDUQLQJ��.XK��������/HLWKZRRG�	�-DQW]L��������0D�HW�DO���������0HHFH��%OXPHQIHOG��	�+R\OH��������6KHUQRII��
&VLNV]HQWPLKDO\L��6KQHLGHU��	�6KHUQRII���������
�
7KLV�UHVHDUFK�ZDV�EDVHG�RQ�µORZ�WHFK¶�PHFKDQLVPV�RI�JDLQLQJ�[S�DQG�D�OHDGHUERDUG�IXQFWLRQ��7KLV�ZDV�
GHOLEHUDWH�EHFDXVH�³PRVW�HGXFDWLRQ�DQG�WUDLQLQJ�GRHV�QRW�UHTXLUH�WKLV�OHYHO�RI�ILGHOLW\�DV�VNLOOV�WUDLQLQJ�LV�
QRW�WKH�PRVW�W\SLFDO�LQVWUXFWLRQDO�RXWFRPH��,QVWHDG��WKH�PRVW�FRPPRQ�FRXUVH�REMHFWLYH�LV�WUDQVIHUHQFH�RI�
NQRZOHGJH�´��0D�HW�DO���������S��������6WDWLVWLFDO�DQDO\VLV�ZDV�WKHQ�SHUIRUPHG�LQ�RUGHU�WR�FRPSDUH�WKH�
WZR�VXUYH\V�ZKLFK�ZHUH�SDLUHG�E\�VWXGHQWV��
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7DEOH����6DPSOH�DFWLYLWLHV�DQG�DVVLJQHG�µ[S¶��
$FWLYLW\� � [S�
/HDUQW��WKDQN�\RX��LQ�DQRWKHU�ODQJXDJH� ����� �
7DONHG�DERXW�D�FXOWXUDO�H[SHULHQFH�LQ�FODVV� �����
:DWFKHG�D�GRFXPHQWDU\�DERXW�DQRWKHU�FXOWXUH� �����
$GGHG�DQ�,QWHUQDWLRQDO�
OHDGHU
�WR�\RXU�VRFLDO�QHWZRUN� �����
3DUWLFLSDWHG�LQ�+DUPRQ\�0RQWK� �����
:ULWH�D�EORJ�DERXW�\RXU�$XVWUDOLDQ�H[SHULHQFHV� �����
:ULWH�DW�OHDVW���MRXUQDO�RU�GLDU\�HQWULHV�UHIOHFWLQJ�RQ�\RXU�$XVWUDOLDQ�H[SHULHQFH� �����
7DNHQ�D�WRXU�RI�WKH�$XEXUQ�0RVTXH� �����
9ROXQWHHU�WR�GR�D���PLQXWH�SUHVHQWDWLRQ�RQ�DQRWKHU�FXOWXUH�LQ�FODVV� �����

�
5HVXOWV�
�
3UHOLPLQDU\�UHVXOWV�GHPRQVWUDWHG�WKDW�VWXGHQWV�ZHUH�DFWLYHO\�SDUWLFLSDWLQJ�LQ�WKH�H[SHULHQWLDO�DQG�QRQ�DVVHVVDEOH�
DFWLYLWLHV�LQ�RUGHU�WR�JDLQ�[S�SRLQWV�DQG�D�SRVLWLRQ�RQ�WKH�OHDGHUERDUG��7KH�OHDGHUERDUG�UDQJHG�IURP������[SV�WR�
�������[SV�ZKLFK�GHPRQVWUDWHG�WKDW�HYHU\�VWXGHQW�LQ�WKH�FODVV�ZDV�PRWLYDWHG�WR�SDUWLFLSDWH���
�
$�SDLUHG�W�WHVW�DQDO\VLV�ZDV�FRQGXFWHG�WR�WHVW�IRU�GLIIHUHQFHV�EHWZHHQ�WKH�VDPSOH�EHIRUH�JDPLILFDWLRQ�DQG�DIWHU�
WKH�LPSOHPHQWDWLRQ�RI�JDPLILFDWLRQ��7KLV�DQDO\VLV�GHPRQVWUDWHG�WKDW�WKHUH�ZDV�D�VLJQLILFDQW�LQFUHDVH�LQ�VWXGHQWV¶�
SHUFHLYHG�HQJDJHPHQW��S ��������DV�ZHOO�DV�DQ�LQFUHDVH�LQ�WKHLU�SHUFHLYHG�PRWLYDWLRQ�DIWHU�WKH�LPSOHPHQWDWLRQ�
RI�JDPLILFDWLRQ��S ���������DV�LQGLFDWHG�LQ�)LJXUH����,QWHUHVWLQJO\��RQH�YDULDEOH�WKDW�VLJQLILFDQWO\�LQFUHDVHG�ZDV�
H[DPLQLQJ�VWUHQJWKV�DQG�ZHDNQHVVHV��S ���������
�

�
)LJXUH����6WXGHQW�(QJDJHPHQW�DQG�0RWLYDWLRQ��%HIRUH�DQG�$IWHU�*DPLILFDWLRQ�

�
'LVFXVVLRQ��
�
7KLV�VWXG\�GHPRQVWUDWHV�WKDW�JDPLILFDWLRQ�HOHPHQWV�RI�[S�DQG�D�OHDGHUERDUG�FDQ�EH�XWLOL]HG�VXFFHVVIXOO\�WR�
LQFUHDVH�SHUFHLYHG�VWXGHQW�HQJDJHPHQW�DQG�PRWLYDWH�VWXGHQWV�WR�DFWLYHO\�SDUWLFLSDWH�LQ�DFWLYLWLHV�WKDW�ZHUH�QRW�
IRUPDOO\�D�SDUW�RI�WKHLU�DVVHVVPHQW��7KH�UHVHDUFK�FRQGXFWHG�PD\�KDYH�EURDGHU�LPSOLFDWLRQV�IRU�WKH�
LPSOHPHQWDWLRQ�RI�JDPLILFDWLRQ�LQ�HGXFDWLRQ�DQG�SHUKDSV�HYHQ�LQ�PDQDJHPHQW��
�
7KHUH�ZHUH�OLPLWDWLRQV�RI�WKLV�UHVHDUFK�LQFOXGLQJ�WKH�YHU\�VSHFLILF�VDPSOH�XVHG��WKH�UHODWLYHO\�VPDOO�VDPSOH�VL]H�
DQG�WKH�VHOI�UHSRUWLQJ�PHWKRG�XVHG��$V�WKH�SDUWLFLSDQWV�ZHUH�VWXG\�DEURDG�VWXGHQWV��DQG�DFWLYLWLHV�ZHUH�
H[SHULHQWLDO�LQ�QDWXUH��WKLV�PD\�KDYH�LQIOXHQFHG�OHYHOV�RI�SDUWLFLSDWLRQ�LQ�WKH�JDPLILFDWLRQ�RI�FODVV��$SSOLFDWLRQ�
RI�JDPLILFDWLRQ�LQ�DOWHUQDWLYH�OHDUQLQJ�HQYLURQPHQWV�DQG�VXEMHFWV�LV�DQ�DUHD�IRU�IXUWKHU�UHVHDUFK��
�
7KH�FXOWXUDO�EDFNJURXQG�RI�WKH�VWXGHQWV�ZDV�ODUJHO\�86�$PHULFDQ�RU�DW�YHU\�OHDVW��VWXGHQWV�ZHUH�DWWHQGLQJ�
8QLYHUVLW\�LQ�86�$PHULFD��7KH�FXOWXUDO�LPSOLFDWLRQV�RI�JDPLILFDWLRQ�LV�DQRWKHU�DUHD�IRU�IXUWKHU�UHVHDUFK�DV��
DFFRUGLQJ�WR�*/2%(�FXOWXUDO�IDFWRUV��86�$PHULFDQV�KDYH�KLJK�OHYHOV�RI�LQGLYLGXDOLVP�DQG�SHUIRUPDQFH�
RULHQWDWLRQ��-DYLGDQ�	�'DVWPDOFKLDQ���������7KLV�PD\�LQIOXHQFH�WKH�GHJUHH�RI�FRPSHWLWLYHQHVV�RI�WKH�VWXGHQWV�
DQG��DV�D�UHVXOW��WKHLU�OHYHO�RI�PRWLYDWLRQ�E\�WKH�FRPSHWLWLRQ�VWLPXODWHG�E\�WKH�OHDGHUERDUG��:KHWKHU�
JDPLILFDWLRQ�ZRXOG�EH�DV�HIIHFWLYH�LQ�RWKHU�OHDUQLQJ�FRQWH[WV�DQG�VWXGHQWV¶�FXOWXUDO�EDFNJURXQGV�LV�DQ�LPSRUWDQW�
DUHD�IRU�IXWXUH�UHVHDUFK��
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�
$QRWKHU�DUHD�IRU�IXUWKHU�UHVHDUFK�ZRXOG�EH�WKH�LPSOLFDWLRQV�IRU�VWXGHQWV�DW�WKH�ERWWRP�RI�WKH�OHDGHUERDUG��'XH�WR�
WKH�KLJKO\�YLVLEOH�QDWXUH�RI�WKH�OHDGHUERDUG��LW�ZDV�LPSRUWDQW�LQ�WKLV�VWXG\�WKDW�DFWLYLWLHV�WKDW�VWXGHQWV�FRXOG�GR�LQ�
RUGHU�WR�HDUQ�[S�ZHUH�QRW�DVVHVVPHQW�UHODWHG��7KH�RXWFRPH�RI�WKH�JDPLILFDWLRQ�IRU�KRPHZRUN��IRU�H[DPSOH��PD\�
\LHOG�GLIIHUHQW�UHVXOWV��*RHKOH���������7KHUH�PD\�DOVR�EH�IXUWKHU�LPSOLFDWLRQV�IRU�VWXGHQWV�DW�WKH�ERWWRP�RI�WKH�
OHDGHUERDUG�DQG�ZKHWKHU�WKLV�VHUYHV�DV�D�GH�PRWLYDWLQJ�IDFWRU�FRXOG�EH�LQYHVWLJDWHG���
�
/DVWO\��JLYHQ�WKH�µORZ�WHFK¶�QDWXUH�RI�WKLV�UHVHDUFK��DQ�DUHD�WKDW�FRXOG�EH�IXUWKHU�H[SORUHG�LV�ZKHWKHU�KLJK�
WHFKQRORJ\�VFHQDULRV�LQFUHDVH�VWXGHQW�HQJDJHPHQW�RU�ZKHWKHU�UHODWLYHO\�µORZ�WHFK¶�RSWLRQV�FRXOG�EH�EHWWHU�
LPSOHPHQWHG�XVLQJ�WKH�UDQJH�RI�WHFKQRORJ\�DYDLODEOH��
�
5HIHUHQFHV�
�
$PHV��&���	�$UFKHU��-����������$FKLHYHPHQW�JRDOV�LQ�WKH�FODVVURRP��6WXGHQWV¶�OHDUQLQJ�VWUDWHJLHV�DQG�
PRWLYDWLRQ�SURFHVVHV��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\������������±�����GRL����������������������������
&RUGRYD��'��,���	�/HSSHU��0��5����������,QWULQVLF�PRWLYDWLRQ�DQG�WKH�SURFHVV�RI�OHDUQLQJ��%HQHILFLDO�HIIHFWV�RI�
FRQWH[WXDOL]DWLRQ��SHUVRQDOL]DWLRQ��DQG�FKRLFH��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\������������±�����
GRL����������������������������
'HWHUGLQJ��6���6LFDUW��0���1DFNH��/���2¶+DUD��.���	�'L[RQ��'����������*DPLILFDWLRQ��8VLQJ�JDPH�GHVLJQ�
HOHPHQWV�LQ�QRQ�JDPLQJ�FRQWH[WV��,Q�3URFHHGLQJV�RI�WKH������DQQXDO�FRQIHUHQFH�H[WHQGHG�DEVWUDFWV�RQ�+XPDQ�
IDFWRUV�LQ�FRPSXWLQJ�V\VWHPV��SS������±�������5HWULHYHG�IURP�KWWS���GO�DFP�RUJ�FLWDWLRQ�FIP"LG ��������
'RPtQJXH]��$���6DHQ]�GH�1DYDUUHWH��-���GH�0DUFRV��/���)HUQiQGH]�6DQ]��/���3DJpV��&���	�0DUWtQH]�+HUUiL]��-��-��
��������*DPLI\LQJ�OHDUQLQJ�H[SHULHQFHV��3UDFWLFDO�LPSOLFDWLRQV�DQG�RXWFRPHV��&RPSXWHUV�	�(GXFDWLRQ������
���±�����GRL���������M�FRPSHGX�������������
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