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8QGHUJUDGXDWH�VRIW�VNLOO�GHYHORSPHQW�DV�DQ�RXWFRPH�RI�VHUYLFH�OHDUQLQJ�
SURJUDPV��$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ

&��:LMD\DQDPD
��5�3�&��5DQMDQL�DQG�'�8��0RKDQ
)DFXOW\�RI�*UDGXDWH�6WXGLHV��8QLYHUVLW\�RI�.HODQL\D��6UL�/DQND�


&RUUHVSRQGLQJ�DXWKRU� ZLMD\DQDPD#JPDLO�FRP

$EVWUDFW

6RIW�VNLOO�GHYHORSPHQW�RI�XQLYHUVLW\�VWXGHQWV�KDV�EHHQ�LGHQWLILHG�E\�UHVHDUFKHUV�DV�
NH\�WR�WKHLU�HPSOR\DELOLW\��7KH�REMHFWLYH�RI�WKLV�VWXG\�LV�WR�V\VWHPDWLFDOO\�UHYLHZ�WKH�
H[LVWLQJ�OLWHUDWXUH�RQ�DSSOLFDELOLW\�RI�VHUYLFH�OHDUQLQJ�RQ�VRIW�VNLOO�GHYHORSPHQW�IRU�
XQLYHUVLW\� VWXGHQWV�� 7KH� UHVHDUFKHUV� H[SHFW� WR� LGHQWLI\� JDSV� LQ� VHUYLFH�OHDUQLQJ�
OLWHUDWXUH��7KH�FXUUHQW�VWXG\�V\VWHPDWLFDOO\�UHYLHZHG����UHVHDUFK�DUWLFOHV�WKDW�KDYH�
EHHQ� GHGLFDWHG� WR� XQLYHUVLW\� VWXGHQW� RXWFRPH� RI� VRIW� VNLOO� GHYHORSPHQW� GXH� WR�
VHUYLFH�OHDUQLQJ� SURJUDPV�� 3RSXODU� UHVHDUFK� MRXUQDO� DUWLFOHV� SXEOLVKHG� LQ�
HOHFWURQLF�GDWDEDVHV�ZHUH�H[SORUHG�DQG�ILOWHUHG��7KH�ILQGLQJV�UHYHDO�WKDW�VHUYLFH�
OHDUQLQJ�H[SRVXUH�FRPPRQO\�LPSURYHG�VHYHQ�VRIW�VNLOOV���$QRWKHU�VHYHQ�VRIW�VNLOOV�
IRXQG�VSHFLILF�WR�FHUWDLQ�VWXGLHV�RQO\��,Q�OLWHUDWXUH��KHUH�ZDV�OLWWOH�HYLGHQFH�RI�VRIW�
VNLOO�GHYHORSPHQW�GXH�WR�VHUYLFH�OHDUQLQJ�LQ�6UL�/DQNDQ�FRQWH[W��,PSOLFDWLRQV�RI�WKLV
VWXG\�LQFOXGHV�XSJUDGLQJ�RI�SUHVHQW�XQLYHUVLW\�FXUULFXOD�WR�LPSURYH�HPSOR\DELOLW\�
RI�WKH�VWXGHQWV�DQG�WR�LQWURGXFH�VHUYLFH�OHDUQLQJ�WR�XQLYHUVLW\�FXUULFXOXP�RI�WKH�6UL�
/DQNDQ� XQLYHUVLWLHV�� $OVR�� FRQGXFWLQJ� DQ� HPSLULFDO� VWXG\� LQ� WKH� DUHD� LV�
UHFRPPHQGHG�

.H\ZRUGV�� (PSOR\DELOLW\�� VHUYLFH�OHDUQLQJ�� VRIW� VNLOO� GHYHORSPHQW�� XQLYHUVLW\�
FXUULFXOXP�

�� ,QWURGXFWLRQ

'HYHORSLQJ�FRXQWULHV�OLNH�6UL�/DQND�QHHG�WR�SURGXFH�JUDGXDWHV�ZLWK�NQRZOHGJH��VNLOOV�DQG�
H[SHULHQFH�DV�SHU�WKH�UHTXLUHPHQWV�RI�QDWLRQDO�QHHGV�WKURXJK�DQ�HIIRUW�RI�FRQWLQXRXV�TXDOLW\�
LPSURYHPHQW�WR�EH�FRPSHWLWLYH�ZLWK�LQWHUQDWLRQDO�FRXQWHUSDUWV��0XQDVLQJKH�	�-D\DZDUGHQD��
������7KDUPDVHHODQ���������(QWU\�WR�6UL�/DQNDQ�VWDWH�XQLYHUVLWLHV�LV�H[WUHPHO\�FRPSHWLWLYH��
,Q� ����� OHVV� WKDQ� RQH� ILIWK� RI� TXDOLILHG� DSSOLFDQWV� ZHUH� HQUROOHG� WR� WKH� VWDWH� XQLYHUVLWLHV�
�8QLYHUVLW\�*UDQWV�&RPPLVVLRQ����������+RZHYHU��WKHUH�LV�DQ RQJRLQJ�FRQFHUQ�E\�HPSOR\HUV�
HVSHFLDOO\� WKH� FRUSRUDWH� VHFWRU� RUJDQL]DWLRQV�� UHJDUGLQJ� WKH� OHYHO� RI� UHDGLQHVV� RI� IUHVK�
JUDGXDWHV�LQ�WDNLQJ�WKHLU�ILUVW� MRE�UROHV��&RWWRQ��������6PDOO��6KDFNORFN�	�0DUFKDQW�������
:LFNUDPDVLQJKH� 	� 3HUHUD�� ������� 7KLV� H[SHFWDWLRQ� RI� HPSOR\HUV� VHHPV� WR� EH� SUHVHQWO\�
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LPSUDFWLFDO�DV�XQLYHUVLW\�HGXFDWLRQ�LQ�6UL�/DQND�LV�SULPDULO\�QRW�LQWHQGHG�WR�EH�MRE�RULHQWHG�
�$UL\DZDQVD�������� 'HVSLWH�RI�FRQWLQXRXV�HIIRUWV��6UL�/DQNDQ�HGXFDWLRQ�V\VWHP�KDV�EHHQ�
VXIIHULQJ� IURP� LQDELOLW\� WR� VZLIWO\�PRGLI\� WKH� FXUULFXOD� LQ� UHVSRQVH� WR� WKH� QHHG� WR� WKH� MRE�
PDUNHW��$UL\DZDQVD���������

6WXG\�RQ�NH\�LQGLYLGXDO�IDFWRUV�RI�HPSOR\DELOLW\��)LQFK��+DPLOWRQ� %DOGZLQ��	�=HKQHU��������
IRXQG� WKDW� HPSOR\HUV� SXW� KLJKHVW� LPSRUWDQFH� RQ� WKH� VRIW� VNLOOV� ZKHUHDV� WKH� DFDGHPLF�
FUHGHQWLDOV� LV� JLYHQ� WKH� ORZHVW� LPSRUWDQFH�� 7KH� VWXG\� IXUWKHU� VXJJHVWV� WKDW� VRIW�VNLOOV� DQG�
SUREOHP�VROYLQJ�VNLOOV�VKRXOG�EH�JLYHQ�SULRULW\�LQ�GHYHORSLQJ�XQLYHUVLW\�FXUULFXOD��7KH�VDPH�
VWXG\�VXJJHVWV� WKDW� WKH�XQLYHUVLWLHV�DUH� ILQGLQJ� LW�GLIILFXOW� WR�DGDSW� WR� WKH�QHHG�RI�VRIW� VNLOO�
GHYHORSPHQW�RI�JUDGXDWHV�IRU�HPSOR\PHQW��

$V� $OWPDQ� ������� H[SODLQV�� HGXFDWLRQ� FRQVLVW� RI� WKUHH� GLVWLQFW� GRPDLQV�� )RXQGDWLRQDO��
SURIHVVLRQDO� DQG� VRFLDOO\� UHVSRQVLYH�� )RXQGDWLRQDO� GRPDLQ� LQFOXGHV� KLVWRU\�� WKHRULHV��
FRQFHSWV��PHWKRGRORJLHV�RI�D�GLVFLSOLQH��3URIHVVLRQDO�GRPDLQ�LQFOXGHV�SUDFWLWLRQHU�VNLOOV�DQG�
SUDFWLFDO�HOHPHQWV�XVHG�LQ�WKH�ILHOG��6RFLDOO\�UHVSRQVLYH�GRPDLQ�LQFOXGHV�NQRZOHGJH�RQ�VRFLDO�
DQG�FRPPXQLW\�RI�WKH�VWXGHQWV��+RZHYHU��WUDGLWLRQDOO\��WKH�HGXFDWLRQDO�LQVWLWXWHV�KDYH�EHHQ�
IRFXVLQJ�SUHGRPLQDQWO\�RQ�WKH�)RXQGDWLRQDO�DQG�3URIHVVLRQDO�GRPDLQV�EXW�KDYH�EHHQ�LJQRULQJ�
WKH�VRFLDOO\�UHVSRQVLYH�GRPDLQ�ZKLFK�LV�YHU\�LPSRUWDQW�HOHPHQW�RI�IXWXULVWLF�HGXFDWLRQ�V\VWHP��
*OREDO�HFRQRP\�LV�LQ�FURVV�URDGV�DQG�EHLQJ�WUDQVIRUPHG��$ORQJ�ZLWK�WKH�FKDQJHV��HGXFDWLRQ�
V\VWHPV�DUH�DOVR�EHLQJ�WUDQVIRUPHG��2QH�RI�WKH�QHZ�SHGDJRJLFDO�DSSURDFKHV�DQG�PRGHOV�LV�
VHUYLFH�OHDUQLQJ��6HUYLFH�OHDUQLQJ�LV�D�VWUXFWXUHG�FRXUVH�ZKHUH�VWXGHQWV�JDLQ�XVHIXO�OHDUQLQJ�
ZKLOH�GHOLYHULQJ�D�VHUYLFH�WR�FRPPXQLW\��*LOHV�	�(\OHU���������6HUYLFH�OHDUQLQJ�EHLQJ�FORVHO\�
NQLWWHG�ZLWK�VRFLHW\�DQG�FRPPXQLWLHV�LV�SRLVHG�WR�UHVSRQG�WR�WKLV�SDUDGLJP�VKLIW�LQ�HFRQRP\�
WKDW�LV�XQGHUZD\��6WXWHYLOOH�	�,NHUG��������

7UDGLWLRQDO�PHWKRGV�RI�WHDFKLQJ�VXFK�DV�OHFWXUHV�DQG�UHIHUULQJ�WR�WH[WERRNV�FDQ�EH�XVHIXO�WR�D�
FHUWDLQ� H[WHQW� RU� LQ� FHUWDLQ� VLWXDWLRQV�� (GXFDWRUV� KDYH� EHHQ� VHHNLQJ� ZD\V� WR� H[SDQG� DQG�
HQKDQFH�HGXFDWLRQ�EH\RQG�WKH�WUDGLWLRQDO�IUDPH�RI�NQRZOHGJH�DFTXLVLWLRQ�LQ�FODVVURRP�DQG�
WH[WERRNV��%ULQJOH�	�+DWFKHU���������7KH�UDWLRQDOH�IRU�WKH�QHHG�IRU�FKDQJH�LQ�WKH�FXUULFXOXPV�
KDV� EHHQ� MXVWLILHG�� $V� WKH� IUHH�PDUNHW� FDSLWDOLVP� KDV� EHHQ� FKDOOHQJHG� ZLWK� VLWXDWLRQ� OLNH�
ILQDQFLDO�PHOWGRZQ� RI� ����� LQ�8QLWHV� 6WDWHV� DQG� D� QHHG� IRU� QHZ�SDUDGLJP�RI� VXVWDLQDEOH�
HFRQRPLF� GHYHORSPHQW� KDV� HPHUJHG� IRU� IXWXUH� EDVHG� RQ� OLYLQJ� ELRORJLFDO� V\VWHPV� ZLWK�
UHJHQHUDWLYH�QDWXUH�LQVWHDG�RI�PHFKDQLVWLF�V\VWHPV�WKDW�LV�VWDWLF�LQ�QDWXUH��7KH�QHZ�SDUDGLJP�
ZLOO� EH� EDVHG� RQ� FODVVLFDO� HFRQRPLFV� SULQFLSOHV�ZLWK� FLYLF� DQG� VRFLDO� UHVSRQVLELOLW\� LQ� LWV�
IRXQGDWLRQ��6WXWHYLOOH�	�,NHUG���������$ORQJ�ZLWK�WKLV�SDUDGLJP�VKLIW��HGXFDWLRQ�V\VWHPV�DUH�
DOVR� EHLQJ� WUDQVIRUPHG�� 2QH� RI� WKH� QHZ� SHGDJRJLFDO� DSSURDFKHV� DQG� PRGHOV� LV� VHUYLFH�
OHDUQLQJ��

8QGHU� 6XVWDLQDELOLW\� 'HYHORSPHQW� *RDO� �6'*�� ����� 6UL� /DQND� FRPPLWV� WKDW� ³%\� ������
VXEVWDQWLDOO\� LQFUHDVH� WKH� QXPEHU� RI� \RXWK� DQG� DGXOWV� ZKR� KDYH� UHOHYDQW� VNLOOV�� LQFOXGLQJ�
WHFKQLFDO� DQG� YRFDWLRQDO� VNLOOV�� IRU� HPSOR\PHQW�� GHFHQW� MREV� DQG� HQWUHSUHQHXUVKLS´�
�'HSDUWPHQW�RI�&HQVXV�DQG�6WDWLVWLFV�6UL�/DQND��������SDUD�������7KHUHIRUH��LW�LV�LPSRUWDQW�WR�
H[SORUH�RQ�GLIIHUHQW�ZD\V�RI�EULGJLQJ�VNLOO�DQG�FRPSHWHQFH�JDSV�RI�XQLYHUVLW\�VWXGHQWV�DV�ZHOO���
$OVR��WKHUH�KDV�EHHQ�DQ�DFXWH�ODFN�RI�LQQRYDWLRQ E\�SROLF\�PDNHUV�DQG�HGXFDWRUV�LQ�ILQGLQJ�
VROXWLRQ�WR�WKH�\RXWK�XQHPSOR\PHQW�DQG�LPSURYLQJ�HIIHFWLYHQHVV�LQ�XQLYHUVLW\�HGXFDWLRQ�LQ�
6UL� /DQND�� ,I� VHUYLFH�OHDUQLQJ� GHOLYHUV� H[SHFWHG� RXWFRPHV� LW� FDQ� SURYLGH� D� FUHGLEOH�
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SHGDJRJLFDO�VWUDWHJ\�IRU�GHYHORSLQJ�VRIW�VNLOOV�ZLWKLQ�KLJKHU�HGXFDWLRQ�V\VWHP��&XUUHQW�VWXG\�
DWWHPSWV�WR�ILQG�WKH�DQVZHU�IRU�WKH�TXHVWLRQ��ZKDW�HYLGHQFH�FDQ�EH�IRXQG�LQ�OLWHUDWXUH�RQ�VRIW�
VNLOO�GHYHORSPHQW�RI�XQLYHUVLW\�VWXGHQWV�GXH�WR�SDUWDNLQJ�LQ�VHUYLFH�OHDUQLQJ�SURJUDPV" 7KLV�
SDSHU�SURYLGHV�DQ�RYHUYLHZ�RI�VHUYLFH�OHDUQLQJ�DV�D�SHGDJRJLFDO�VWUDWHJ\�IRU�KLJKHU�HGXFDWLRQ��
7KHUHDIWHU��LW�GHVFULEHV�WKH�PHWKRGRORJ\�DGRSWHG�LQ�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��6/5��DQG�
VXPPDUL]HV�WKH�OLWHUDWXUH�WKDW�PHHWV�WKH�IRFXV�RI�WKLV�SDSHU��7KH�UHVXOWV�IURP�WKH� 6/5�DQG�
GLVFXVVLRQ�IROORZV�QH[W�

�� 2YHUYLHZ�RQ�VHUYLFH�OHDUQLQJ

7KH�FRQFHSW�RI�VHUYLFH�OHDUQLQJ�VHHPV�WR�KDYH�JDLQHG�VFKRODUO\�DWWHQWLRQ�DV�D�SHGDJRJ\�RYHU�
WKH�UHFHQW�GHFDGHV��6WHLQEHUJ��%ULQJOH��	�:LOOLDPV���������$V�SHU�*LOHV�DQG�(\OHU� �������
WHUP�VHUYLFH�OHDUQLQJ�ZDV�ILUVW�FRLQHG�E\�6LJPRQ�DQG�5DPVH\�LQ�������6HUYLFH�OHDUQLQJ�LV�D�
SHGDJRJLFDO�VWUDWHJ\�DQG�PHWKRGRORJ\�WKDW�KHOSV�WKH�VWXGHQW�JDWKHU�OHDUQLQJ�ZKLOH�SUDFWLFLQJ�
DFWLYLWLHV� WKDW� DUH� EHQHILFLDO� WR� FRPPXQLWLHV�� $V� WKH� WHUP� ³VHUYLFH�OHDUQLQJ´� LPSOLHV�� LW�
LQFRUSRUDWHV�ERWK�VHUYLFH�DQG�OHDUQLQJ�REMHFWLYHV��

'HILQLWLRQ�RI�VHUYLFH�OHDUQLQJ�FDQ�EH�IRXQG�DV�D� WHDFKLQJ�DQG� OHDUQLQJ�VWUDWHJ\� WKDW�EULQJV�
WRJHWKHU�

D� &RPPXQLW\�VHUYLFH�ZLWK�DFDGHPLF�FXUULFXOXP��&HOLR��'XUODN�	�'\PLQLFNL�������
E� +DQGV�RQ�ZLWK�DSSOLFDELOLW\�LQ�EHKDYLRU�FXUULFXOD��&RUURWR�������
F� 9DOXDEOH� OHDUQLQJ� UHVRXUFHV� WKDW� FDQQRW� EH� REWDLQHG� RQO\� ZLWKLQ� WKH� FROOHJH�

�%RUGHORQ�	�3KLOOLSV�������

0RUHRYHU��DFFRUGLQJ�WR�&UHVV��&ROOLHU��5HLWHQDXHU�DQG�$VVRFLDWHV��������DV�FLWHG�LQ�&UHVV��
<DPDVKLWD��'XDUWH��	�%XUQV���������VHUYLFH�OHDUQLQJ�SURYLGHV�URRP�IRU�UHIOHFWLYH�LQWHJUDWLRQ�
RI�DFDGHPLF�FRQWHQW�FRYHUHG�LQ�FRXUVHV�E\�WKH�VWXGHQWV���$FFRUGLQJ�WR�%ULQJOH�DQG�+DWFKHU�
�������� VHUYLFH�OHDUQLQJ� SURYLGHV� DGGLWLRQDO� PHDQV� WR� DFKLHYLQJ� DFDGHPLF� REMHFWLYHV�� ,W�
SURPRWHV�SHUVRQDO�VDWLVIDFWLRQ�WKURXJK�WKH�OHDUQLQJ�H[SHULHQFH��%RUGHORQ�	�3KLOOLSV���������
)URP�D�SHGDJRJLFDO�DQJOH��VHUYLFH�OHDUQLQJ�LV�FRQVLGHUHG�DV�DQ�H[SHULHQWLDO�HGXFDWLRQ�PHWKRG�
WKDW�VWXGHQWV�WRJHWKHU�ZLWK�FRPPXQLW\�PHPEHUV�DGGUHVV�FRPPXQLW\�LVVXHV�DQG�DFDGHPLFDOO\�
ULJRURXV�SURMHFWV�DUH�VHOHFWHG�WR�DGGUHVV�OHDUQLQJ�JRDOV�WKDW�FRPH�IURP�WKH�FRXUVH�IROORZHG�
E\� WKH� VWXGHQWV� �*LEVRQ�� +DXI�� /RQJ�� 	� 6DPSVRQ�� ������� 6HUYLFH�OHDUQLQJ� H[WHQGV� WKH�
OHDUQLQJ� HQYLURQPHQW� RI� WKH� VWXGHQWV� EH\RQG� WKH� ERXQGDULHV� RI� WKH� FODVVURRP� WR� WKH�
FRPPXQLW\��%RUGHORQ�	�3KLOOLSV���������$FFRUGLQJ�WR�-DFRE\���������³VHUYLFH�OHDUQLQJ�LV�D�
IRUP�RI�H[SHULHQWLDO�HGXFDWLRQ�LQ�ZKLFK�VWXGHQWV�HQJDJH�LQ�DFWLYLWLHV�WKDW�DGGUHVV�KXPDQ�DQG�
FRPPXQLW\�QHHGV� WRJHWKHU�ZLWK� VWUXFWXUHG�RSSRUWXQLWLHV� LQWHQWLRQDOO\�GHVLJQHG� WR�SURPRWH�
VWXGHQW�OHDUQLQJ�DQG�H[SHULHQFH´��S������7KLV�GHILQLWLRQ�H[SODLQV�KRZ�VHUYLFH�OHDUQLQJ�GLIIHUV�
IURP� FROODERUDWLYH� DQG� SUREOHP�EDVHG� HGXFDWLRQ� WKDW� DUH� DOVR� H[SHULHQFH�EDVHG� OHDUQLQJ�
PHWKRGV��)RU�WKLV�VWXG\�WKH�UHVHDUFKHUV�XVHG�IROORZLQJ�DV�WKH�ZRUNLQJ�GHILQLWLRQ�DV�LW�KDV�EHHQ�
ZLGHO\�XVHG�E\�RWKHU�DXWKRUV��

&RXUVH�EDVHG��FUHGLW�EHDULQJ�HGXFDWLRQDO�H[SHULHQFH�WKDW�DOORZV�VWXGHQWV�WR�

D� 3DUWLFLSDWH LQ�DQ�RUJDQL]HG�VHUYLFH�DFWLYLW\�WKDW�PHHWV�LGHQWLILHG�FRPPXQLW\�QHHGV�
DQG
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E� 5HIOHFW RQ� WKH� VHUYLFH� DFWLYLW\� LQ� VXFK� D�ZD\� DV� WR� JDLQ� IXUWKHU� XQGHUVWDQGLQJ� RI�
FRXUVH�FRQWHQW��D�EURDGHU�DSSUHFLDWLRQ�RI�WKH�GLVFLSOLQH��DQG�DQ�HQKDQFHG�VHQVH�RI�
FLYLF�UHVSRQVLELOLW\��%ULQJOH�	�+DWFKHU��������

7KUHH� GLIIHUHQW� PRGHOV� RI� VHUYLFH�OHDUQLQJ� ZLWK� GLVWLQFW� DVVXPSWLRQV� FDQ� EH� REVHUYHG��
3URIHVVLRQDO� 0RGHO� WKDW� LV� IRFXVHG� RQ� FDUHHU� WUDLQLQJ� DQG� FRJQLWLYH� GHYHORSPHQW�� &LYLF�
HQJDJHPHQW�PRGHO�ZLWK�WKH�IRFXV�RI�DFWLYH�DQG�HQJDJHG�FLWL]HQV�DQG�6RFLDO�FKDQJH�PRGHO�
WKDW�IRFXVHV�RQ�HPSRZHUPHQW�DQG�VRFLDO�MXVWLFH��$�NH\�JRDO�RI�WKH�ODVW�WZR�PRGHOV�LV�DIIHFWLYH�
OHDUQLQJ��2XW�RI�WKHVH�WKUHH�PRGHOV��SURIHVVLRQDO�PRGHO�LV�WKH�PRVW�FRPPRQO\�XVHG�PRGHO�E\�
WKH�UHVHDUFKHUV��%HDWW\���������-RKQ�'HZH\¶V�ZRUN�RQ�GHPRFUDWLF�HGXFDWLRQ��.XUW�/HZLQ¶V�
ZRUN�RQ�VRFLDO�SV\FKRORJ\�DQG�-HDQ�3LDJHW¶V�ZRUN�RQ�FRJQLWLYH�GHYHORSPHQW�KDYH�EHHQ�WKH�
LQWHJUDO�HOHPHQWV�RI�.ROE¶V�PRGHO�IRU�LQWXLWLYH�OHDUQLQJ��.ROE��%R\DW]LV�	�0DLQHPHOLV���������
([SHULHQWLDO�/HDUQLQJ�7KHRU\�DQG�WKH�LQWXLWLYH�OHDUQLQJ�PRGHO�RI�.ROE�LV�XVHG�DV�D�IUDPHZRUN
IRU�UHIOHFWLRQ�SURFHVV�LQ�VHUYLFH�OHDUQLQJ��%ULQJOH�	�+DWFKHU��������*ROGEHUJ��5LFKEXUJ�	�
:RRG���������-RKQ�'HZH\¶V�ZRUN�RQ�GHPRFUDWLF�HGXFDWLRQ�DQG�VFKRROLQJ�FRYHUV�ILYH�DUHDV�
RI� UHOHYDQFH� WR� VHUYLFH�OHDUQLQJ�� /LQNLQJ� RI� HGXFDWLRQ� DQG� H[SHULHQFH�� GHPRFUDWLF�
FRPPXQLW\�� VRFLDO� VHUYLFH�� UHIOHFWLYH� LQTXLU\�� 6RFLDO� WUDQVIRUPDWLRQ� WKURXJK� HGXFDWLRQ�
�6DOWPDUVK�� ������� 5HIOHFWLRQ� LV� DQ� LQWHJUDO� OHDUQLQJ�PHFKDQLVP� XVHG� LQ� VHUYLFH�OHDUQLQJ��
.ROE¶V�PRGHO�IRU�,QWXLWLYH�OHDUQLQJ�FDQ�EH�XVHG�DV�WKH�IUDPHZRUN�IRU�UHIOHFWLRQ��*ROGEHUJ�HW�
DO��� ������� 5HIOHFWLRQ� DOORZV� WKH� VWXGHQW� WR� FULWLFDOO\� HYDOXDWH� DQG� TXHVWLRQ� WKH� JHQHUDO�
DVVXPSWLRQV�DQG�WR�PRYH�EH\RQG�MXVW�PHPRUL]DWLRQ��*ROGEHUJ�HW�DO���������

0DQ\�DXWKRUV�RQ�WKH�WRSLF�RI�VHUYLFH�OHDUQLQJ�KDYH�IRXQG�QXPHURXV�EHQHILWV WKDW�DUH�VSHFLILF�
WR�VWXGHQWV��FRPPXQLWLHV�DQG�FRPPXQLW\�RUJDQL]DWLRQV�DQG�WKH�HGXFDWRUV��$V�1RYDN��0DUNH\�
DQG� $OOHQ� ������� DVVHUW� ³VHUYLFH�OHDUQLQJ� SURYLGHV� DQ� RSSRUWXQLW\� IRU� VXEVWDQWLDO�
LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�WKH�HGXFDWLRQDO�H[SHULHQFH�IRU�WKH�VWXGHQW´��S��������$OVR��WKH�
PHWD�DQDO\VLV� RI� VHUYLFH�OHDUQLQJ� UHODWHG� VWXGHQW� RXWFRPHV� RI� :DUUHQ� �������� SRVWXODWHV�
LQFUHDVH� RI� VWXGHQW� OHDUQLQJ� RXWFRPHV�� $PRQJ� PDQ\� SRVLWLYH� RXWFRPHV� IRU� VWXGHQWV� DUH��
3RVLWLYH�DWWLWXGH�WRZDUGV�VHOI��SRVLWLYH�DWWLWXGH�WRZDUGV�OHDUQLQJ�DQG�XQLYHUVLW\�VFKRRO��VRFLDO�
VNLOOV�� FLYLF� HQJDJHPHQW� DQG� DFDGHPLF� SHUIRUPDQFH� �&HOLR� HW� DO��� ������� VHOI�NQRZOHGJH��
FRQILGHQFH��FRPPXQLFDWLRQ�VNLOOV��VRFLDO�DZDUHQHVV�DQG�VHQVH�RI�VRFLDO�UHVSRQVLELOLW\��*LEVRQ�
HW� DO�� ������� HPSRZHUPHQW�� HQKDQFHPHQW� RI� OLIH�VNLOOV�� LQWHUHVW� LQ� WKH� FRPPXQLW\� DQG�
QHLJKERUKRRG��%RUGHORQ�	�3KLOOLSV���������UHIUDPH�VRFLDO�LVVXHV�WKDW�DUH�FRPSOH[�LQ�QDWXUH�
�1RYDN�HW�DO����������LPSURYHG�SHUVRQDO�GHYHORSPHQW�DQG�KLJKHU�VHOI�HIILFDF\��6DQGHUV��2VV��
	�0F*HDU\�� ������� EHWWHU� SUHSDUH� VWXGHQWV� IRU� IXWXUH� FDUHHU� DV� VHUYLFH�OHDUQLQJ� HQJDJHV�
VWXGHQWV�LQ�VLWXDWLRQV�HIIHFWLYHO\�ZLWK�XQFHUWDLQWLHV��FRPSOH[LWLHV�DQG�GLIILFXOWLHV�WKDW�FDQ�EH�
OLQNHG� WR� VLWXDWLRQV� LQ� SUHVHQW� GD\� PDQDJHPHQW� FRPSDULQJ� WR� FRQYHQWLRQDO� PHWKRGV� RI�
HGXFDWLRQ��*RYHNDU�	�5LVKL���������$FFRUGLQJ�WR�+XIIPDQ�DQG�+LOO\HU���������RWKHU�EHQHILWV�
VXFK�DV�FRQQHFWLRQ�ZLWK�FRPPXQLWLHV�LQ�D�PHDQLQJIXO�ZD\��FRXUDJH�WR�GHOLYHU�ZKDW�LV�QHHGHG�
LQ� IURQW� RI� VWUDQJHUV�� FRPSDVVLRQ�� DQG� HPSDWK\� IRU� D� GLVDGYDQWDJHG� FRPPXQLW\�� EXLOGLQJ�
6RFLDO�&DSLWDO�ZLWK�FRPPXQLWLHV��'HYHORSPHQW�RI�WKH�DELOLWLHV�RI�FRPPXQLWLHV�WR�UHVROYH�WKHLU�
RZQ�SUREOHPV�
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�� 0HWKRGRORJ\

/LWHUDWXUH�UHYLHZV��DFFRUGLQJ�WR�6WHZDUG���������FDQ�FRPH�LQ�VHYHUDO�IRUPDWV�

D� 6/5V
E� 6HFRQGDU\�GDWD�DQDO\VLV�UHVHDUFK�SURMHFWV�RU
F� 3DUW�RI�SULPDU\�UHVHDUFK�SURMHFWV

)RU�WKLV�VWXG\��LW�GHSOR\HG�D�6/5�WR�VWXG\�D�VSHFLILF�DUHD��VNLOO�GHYHORSPHQW��XQGHU�WKH�EURDGHU�
WRSLF�RI�VHUYLFH� OHDUQLQJ��$TXLODQL��6LOYHVWUL��5XJJLHUL��	�*DWWL��������.LWFKHQKDP��%UHUHWRQ��
%XGJHQ��7XUQHU��%DLOH\��	�/LQNPDQ��������6WHZDUG���������

7KH�UHVHDUFKHUV�UHYLHZHG�DFDGHPLF�MRXUQDOV�LQ�HOHFWURQLF�GDWDEDVHV�VXFK�DV�

D� (PHUDOG�,QVLJKW
E� (OVHYLHU
F� 7D\ORU�DQG�)UDQFLV��DQG
G� -6725

7KH�NH\�ZRUGV�³VHUYLFH�OHDUQLQJ´��³8QLYHUVLW\�6WXGHQWV´��³6RIW�6NLOO�GHYHORSPHQW´�ZHUH�XVHG
IRU�WKH�LQLWLDO�VHDUFK��7KH�VHDUFK�\LHOGHG�������DUWLFOHV��7KH�LQFOXVLRQ�FULWHULD�IRU�WKH�DUWLFOHV�
ZHUH�EHLQJ�HPSLULFDO�VWXGLHV�RQ�VHUYLFH�OHDUQLQJ�FDUULHG�RXW�WR�VWXG\�VRIW�VNLOO�GHYHORSPHQW�
RI�XQGHUJUDGXDWHV��$UWLFOHV� VXFK�DV�FRQIHUHQFH�SDSHUV�� FDVH� VWXGLHV��SXEOLVKHG�ERRNV�KDYH�
EHHQ�H[FOXGHG�IURP�WKLV�UHYLHZ��$OVR��SXEOLFDWLRQV�LQ�RWKHU�ODQJXDJHV�WKDQ�(QJOLVK�DUH�DOVR�
H[FOXGHG��)ROORZLQJ�ILOWHULQJ�WKH�DUWLFOHV�EDVHG�RQ�WKH�DUWLFOH�WLWOH�DQG�WKH�DEVWUDFWV����DUWLFOHV�
ZHUH�VHOHFWHG�IRU�IXUWKHU�UHYLHZ��7KH UHVHDUFKHUV�VWXGLHG�WKHVH����IXOO�WH[W�DUWLFOHV�DQG�SLFNHG�
���DUWLFOHV�WKDW�FDUULHG�HPSLULFDO�H[DPSOHV�RI�XQLYHUVLW\�VWXGHQWV�LPSURYLQJ�WKHLU�VRIW�VNLOOV�
DV�D�UHVXOW�RI�IROORZLQJ�VHUYLFH�OHDUQLQJ�SURJUDPV���

7KH�VWUXFWXUH�RI�ILOWHULQJ�SURFHVV�RI�WKH�DUWLFOHV�LV�VKRZQ�LQ�WKH�)LJXUH���

)LJXUH�� 6WUXFWXUH�RI�WKH�DUWLFOH�ILOWHULQJ�SURFHVV�RI�WKH�UHYLHZ
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7DEOH��
3DVW� VWXGLHV� RQ� XQLYHUVLW\�EDVHG� VHUYLFH�OHDUQLQJ� SURJUDPV� ZLWK� VRIW� VNLOO� GHYHORSPHQW� DV� VWXGHQW�
RXWFRPHV

$XWKRU�V� 0HWKRG�
�VDPSOH�VL]H�

6WXGHQW�RXWFRPH /LPLWDWLRQV

� $VWLQ�DQG�6D[�
������

4XDQWLWDWLYH�
�������
VWXGHQWV�

/LIH�VNLOO�RXWFRPHV 6PDOO�DEVROXWH�HIIHFW�
VL]HV
6LQJOH�LWHP�VFDOHV�
XVHG

� &DPSEHOO�DQG�
6DVQHWW�������

4XDOLWDWLYH�
����VWXGHQWV�

7HDPZRUN 3RSXODWLRQ LV�QRW�IURP�
WKH�VDPH�DFDGHPLF�
\HDU�

� &RXVH�DQG�5XVVR�
������

4XDOLWDWLYH
���VWXGHQWV�

/HDGHUVKLS 6PDOO�6DPSOH�VL]H

� )DUDD]OLQD�DQG�
=XQXUDLQ�������

4XDQWLWDWLYH�
����VWXGHQWV�

&RPPXQLFDWLRQ
7HDPZRUN
/HDGHUVKLS
(QWUHSUHQHXUVKLS�

6PDOO�6DPSOH�VL]H

� *LEVRQ�HW�DO��
������

4XDOLWDWLYH�
�VWXGHQWV�IURP�
��FODVVHV�

6HOI�NQRZOHGJH
&RQILGHQFH
&RPPXQLFDWLRQ
6RFLDO�UHVSRQVLELOLW\

&RQWUDVWLQJ�JURXSV�
ZLWK�GLIIHUHQW�
FRQGLWLRQV

� *RYHNDU�DQG�
5LVKL�������

0L[HG�
����VWXGHQWV�

+DQGOH�XQFHUWDLQWLHV 6PDOO�VDPSOH�VL]HV

� *XR��<DR�:DQJ��
<DQ�DQG�=RQJ�
������

4XDQWLWDWLYH�
����VWXGHQWV�

5HVROYLQJ�
XQVWUXFWXUHG�
SUREOHPV�

)RFXVHV�RQO\�RI�D�IHZ�
IDFWRUV�RI�VHUYLFH�
OHDUQLQJ�H[SHULHQFH
/DFN�RI�ULJJHU�LQ�
H[SHULPHQWDO�GHVLJQ

� -RVHSK��6WRQH��
*UDQWKDP��
+DUPDQFLRJOX�
DQG�,EUDKLP�
������

4XDQWLWDWLYH�
�����VWXGHQWV�

&ULWLFDO�7KLQNLQJ 0HDVXULQJ�
LQVWUXPHQWV
6WXGHQW�
XQGHUVWDQGDELOLW\�

� 0DOQLQ������� 4XDOLWDWLYH�
����VWXGHQWV�

(PSDWK\��
5HODWLRQVKLS�
EXLOGLQJ�
)OH[LEOH�WKLQNLQJ
6\VWHP�WKLQNLQJ

5HOXFWDQFH�LQ�VKDULQJ�
KRQHVW�IHHGEDFN�

�� 3UHQWLFH�DQG�
5RELQVRQ�������

0L[HG��������
VWXGHQWV�

&ULWLFDO�7KLQNLQJ�
&RPPXQLFDWLRQ
&DUHHU�DQG�
7HDPZRUN

$PELJXLW\�LQ�VRXUFH�
RI�OHDUQLQJ
,QVXIILFLHQW�JXLGHOLQHV�
IRU�VHOHFWLQJ�FRQWURO�
JURXSV
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�� 6DEEDJKL��
*HUDOG��
&DYDQDJK�DQG�
+LSVNLQG�������

4XDQWLWDWLYH�
����VWXGHQWV��
ORQJLWXGLQDO�

/HDGHUVKLS 6PDOO�VDPSOH�VL]H

�� 6DQGHUV�HW�DO��
������

0L[HG�
����VWXGHQWV�

3HUVRQDO�VHOI�
HIILFDF\

6PDOO�VDPSOH�VL]H

�� 6DUL�HW�DO�������� 0L[HG�
�����VWXGHQWV�

&RPPXQLFDWLRQ
7HDPZRUN
/HDGHUVKLS

8QFOHDU�PHDVXUHPHQW�
VFDOHV 8QYDOLGDWHG�
VHOI�UHSRUWHG�GDWD

�� 6HGODN��'RKHQ\��
3DQWKRIHU�DQG�
$QD\D�������

0L[HG�
����VWXGHQWV�

&ULWLFDO�WKLQNLQJ 3RRU�*HQHUDOL]DELOLW\�
6KRUW�H[SRVXUH�LQ�WKH�
SURJUDP

�� 7XFNHU������� 4XDQWLWDWLYH�
���� VWXGHQWV�

6HOI�HIILFDF\�LQ�
FRPPXQLFDWLRQ

3RRU�*HQHUDOL]DELOLW\�
8QYDOLGDWHG�VHOI�
UHSRUWHG�GDWD

�� :HVW������� 4XDOLWDWLYH�
����VWXGHQWV�

&RPPXQLFDWLRQ
7HDPZRUN
3URMHFW�0DQDJHPHQW�

6PDOO�VDPSOH�VL]H

�� :LOVRQ������� 4XDOLWDWLYH�
����VWXGHQWV�

(PSDWK\
6HOI�GHYHORSPHQW

6PDOO�VDPSOH�VL]H
6HOI�VHOHFWLRQ�RI�
VWXGHQWV�LQWR�WZR�
DVVLJQPHQWV

)XUWKHU��WKH�7DEOH���KLJKOLJKWV�WKH�VRIW�VNLOOV�WKDW�GHYHORSHG�EDVHG�RQ�XQGHUJUDGXDWHV�WDNLQJ�
SDUW�LQ�VHUYLFH�OHDUQLQJ�SURJUDPV�

7DEOH��
6RIW�VNLOOV�GHYHORSHG�GXH�WR�VHUYLFH�OHDUQLQJ�SURJUDPV

6WXGHQW RXWFRPH 6WXG\���$XWKRUV
� /LIH�VNLOOV� $VWLQ�DQG�6D[�������
� 7HDPZRUN� &DPSEHOO�DQG�6DVQHWW�������

)DUDD]OLQD�DQG�=XQXUDLQ�������
3UHQWLFH�DQG�5RELQVRQ�������
6DUL�HW�DO��������
:HVW�������

� /HDGHUVKLS� &RXVH�DQG�5XVVR�������
)DUDD]OLQD�DQG�=XQXUDLQ�������
6DEEDJKL��HW�DO��������
6DUL�HW�DO��������

� &RPPXQLFDWLRQ� )DUDD]OLQD�DQG�=XQXUDLQ�������
*LEVRQ�HW�DO��������
3UHQWLFH�DQG�5RELQVRQ�������
6DUL�HW�DO��������
7XFNHU���������:HVW�������
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� (QWUHSUHQHXUVKLS� )DUDD]OLQD�DQG�=XQXUDLQ�������
� 6HOI�.QRZOHGJH� *LEVRQ�HW�DO��������

:LOVRQ�������
� &RQILGHQFH� *LEVRQ�HW�DO��������

6DQGHUV��HW�DO��������
� 6RFLDO�5HVSRQVLELOLW\�� *LEVRQ�HW�DO��������
� &ULWLFDO�7KLQNLQJ� -RVHSK�HW�DO��������

3UHQWLFH�DQG�5RELQVRQ�������
�� (PSDWK\� 0DOQLQ�������

:LOVRQ�������
�� 5HODWLRQVKLS�EXLOGLQJ� 0DOQLQ�������
�� $JLOH�WKLQNLQJ��� *RYHNDU�DQG�5LVKL�������

*XR�HW�DO��������
0DOQLQ�������

�� 6\VWHP�WKLQNLQJ� 0DOQLQ�������
�� 3URMHFW�0DQDJHPHQW :HVW�������

�� 5HVXOWV�DQG�GLVFXVVLRQ

,W�ZDV�REVHUYHG�WKDW�WKH�VHOHFWHG�DUWLFOHV�ZHUH�VSOLW�HTXDOO\�LQ�QXPEHU�EHWZHHQ�TXDQWLWDWLYH�
DQG�TXDOLWDWLYH�UHVHDUFK�DSSURDFKHV��$OVR��FORVH� WR� �RQH� WKLUG�RI�DUWLFOHV�IROORZHG�D�PL[HG�
DSSURDFK��)LJXUH����

)LJXUH�� 5HVHDUFK�DSSURDFKHV�IROORZHG�LQ�WKH�VHOHFWHG�DUWLFOHV

'LIIHUHQW�W\SHV�RI�VRIW�VNLOOV�WKDW�ZHUH�UHSRUWHG�DV�GHYHORSHG�LQ�WKH�VHOHFWHG�DUWLFOHV�DUH�����
7KH�PRVW�UHSRUWHG�VRIW�VNLOOV�KLJKOLJKWHG�DUH�&RPPXQLFDWLRQ��7HDPZRUN��/HDGHUVKLS��&ULWLFDO�
WKLQNLQJ��$JLOH�WKLQNLQJ��(PSDWK\�DQG�&RQILGHQFH��)LJXUH�����7KHVH�UHSUHVHQW�VRPH�RI�WKH�
MRE�UHODWHG�VRIW�VNLOOV�WKDW�DUH�VRXJKW�DIWHU�E\�WKH�HPSOR\HUV��$VWLQ�	�6D[��������)DUDD]OLQD�	�
=XQXUDLQ��������0DOQLQ��������



8QGHUJUDGXDWH�VRIW�VNLOO�GHYHORSPHQW�DV�DQ�RXWFRPH�RI�VHUYLFH�OHDUQLQJ�SURJUDPV�
$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ

���

)LJXUH�� 6RIW�VNLOOV�GHYHORSHG�E\�SDUWDNLQJ�LQ�VHUYLFH�OHDUQLQJ�SURJUDPV

0LQQHVRWD�&DPSXV�&RPSDFW�DUWLFOH� �6LPRQHW�� ������KLJKOLJKWV� WKDW� LQFUHDVLQJ�QXPEHUV� LQ�
UHVHDUFK� VXJJHVWV� WKDW�6HUYLFH�/HDUQLQJ�EULQJV� DERXW� IRXU� W\SHV�RI� RXWFRPHV� D��&RJQLWLYH�
RXWFRPHV��E��%HKDYLRUDO�RXWFRPHV��F��(PRWLRQDO�RXWFRPHV��G��6RFLDO�RXWFRPHV���:KLOH�WKHVH�
RXWFRPHV� DUH� YHU\� LPSRUWDQW� IRU� DFDGHPLF� VXFFHVV�� WKH\� DOVR� KDYH� FULWLFDO� UHOHYDQFH� WR�
HPSOR\PHQW�0DQ\�DXWKRUV�RQ�WKH�WRSLF�RI�6HUYLFH�/HDUQLQJ�KDYH�IRXQG�QXPHURXV�EHQHILWV�
WKDW�DUH�VSHFLILF�WR�VWXGHQWV��FRPPXQLWLHV�DQG�FRPPXQLW\�RUJDQL]DWLRQV�DQG�WKH�HGXFDWRUV��$V�
1RYDN HW� DO� ������� DVVHUW� ³VHUYLFH� OHDUQLQJ� SURYLGHV� DQ� RSSRUWXQLW\� IRU� VXEVWDQWLDO�
LPSURYHPHQW�LQ�WKH�TXDOLW\�RI�WKH�HGXFDWLRQDO�H[SHULHQFH�IRU�WKH�VWXGHQW´��S��������

7KH�DUWLFOH�SXEOLVKHG�E\�$VWLQ�DQG�6D[��������LV�WKH�HDUOLHVW�ZRUN�UHYLHZHG�LQ�WKLV VWXG\�RQ�
VNLOO�GHYHORSPHQW�GXH�WR�6HUYLFH�/HDUQLQJ�SDUWLFLSDWLRQ��,Q�DGGLWLRQ�WR�LGHQWLILFDWLRQ�RI�WKH�
GHYHORSHG�VNLOOV�WKLV�ZRUN�UHYHDOV�WKDW�WKH�WKUHH�IDFWRUV��GXUDWLRQ��VSRQVRUVKLS�DQG�ORFDWLRQ�RI�
VHUYLFH�SOD\�VLJQLILFDQW�UROHV�LQ�VNLOO�GHYHORSPHQW��6L[�DUWLFOHV��)DUDD]OLQD�	�=XQXUDLQ�������
*LEVRQ�HW�DO���������3UHQWLFH�	�5RELQVRQ�������6DUL�HW�DO���������7XFNHU��������:HVW��������
SURYLGHG� HPSLULFDO� HYLGHQFH� RQ� WKH� VXSSRUW� RI� 6HUYLFH�/HDUQLQJ� IRU� GHYHORSLQJ�
&RPPXQLFDWLRQ� 6NLOOV�� � )LYH� DUWLFOHV� DVVHUWHG� WKH� HYLGHQFH� RQ� VWXGHQW� GHYHORSPHQW� LQ�
7HDPZRUN� 6NLOOV� �&DPSEHOO� 	� 6DVQHWW�� ������ )DUDD]OLQD� 	� =XQXUDLQ� ������ 3UHQWLFH� 	�
5RELQVRQ�������6DUL�HW�DO���������:HVW���������)RXU�DUWLFOHV��&RXVH�	�5XVVR��������)DUDD]OLQD�
	�=XQXUDLQ��������6DEEDJKL��������6DUL���������VXJJHVWHG�WKDW�/HDGHUVKLS�VNLOOV�DUH�GHYHORSHG�
E\�WKH�H[SHULHQFH�LQ�DFDGHPLF�6HUYLFH�/HDUQLQJ�SURJUDPV��&DVHV�RI�GHYHORSLQJ�DJLOH�WKLQNLQJ�
�)OH[LEOH� WKLQNLQJ�� KDQGOLQJ� XQFHUWDLQWLHV� DQG� UHVROYLQJ� XQVWUXFWXUHG� SUREOHPV�� KDV� EHHQ�
KLJKOLJKWHG�LQ�WKUHH�VLWXDWLRQV��*RYHNDU�	�5LVKL��������*XR��������0DOQLQ���������$QRWKHU�
WKUHH�DXWKRUV��-RVHSK��������3UHQWLFH�	�5RELQVRQ�������6HGODN�HW�DO���������KDYH�DVVHUWHG�
&ULWLFDO�7KLQNLQJ�DV�D�VNLOO� WKDW�GHYHORSV�GXH�WR�6HUYLFH�/HDUQLQJ��$SDUW�IURP�DERYH�VNLOOV�
WKDW�KDYH�EHHQ�UHSHDWHGO\�LGHQWLILHG�DV�VWXGHQW�RXWFRPHV�RI�6HUYLFH�/HDUQLQJ�SURJUDPV��VHYHQ�
RWKHU�VNLOOV�DOVR�KDYH�EHHQ�LGHQWLILHG�DV�VNLOOV�GHYHORSHG�GXH�WR�6HUYLFH�/HDUQLQJ�H[SRVXUH��
1RQH�RI�WKH�UHYLHZHG�DUWLFOHV�UHSUHVHQW�DUWLFOHV�SXEOLVKHG�RQ�6HUYLFH�/HDUQLQJ�SUD[LV�LQ�6UL�
/DQND��
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6HYHUDO�DXWKRUV�KDYH�HPSKDVL]HG�RQ�WKH�YDOXH�RI�VRIW�VNLOO�GHYHORSPHQW�IRU�HPSOR\DELOLW\�DQG�
XVH�RI�6HUYLFH�/HDUQLQJ�IRU�LWV�GHYHORSPHQW��)DUDD]OLQD�DQG�=XQXUDLQ��������UHFRJQL]HG�WKDW�
VRIW�VNLOO�JDS�LV�FRQWULEXWLQJ�WR�LVVXHV�LQ�JUDGXDWH�HPSOR\DELOLW\��-RVHSK��6WRQH��*UDQWKDP��
+DUPDQFLRJOX� DQG� ,EUDKLP� �������PHQWLRQHG� DERXW� YDOXH� RI� VRIW� VNLOOV� WR� WKH� HPSOR\HUV��
0DOQLQ��������UHFRJQL]HG�VRIW�VNLOOV�DQG�HPSOR\DELOLW\�VNLOOV��3UHQWLFH�DQG�5RELQVRQ��������
DVVHUWV�WKDW�VRIW�VNLOOV�KHOSV JUDGXDWHV�WR�FRPSHWH�LQ�WKH�MRE�PDUNHW��7XFNHU��������UHFRJQL]HG�
WKH� YDOXH� RI� FRPPXQLFDWLRQ� VNLOOV� IRU� HPSOR\DELOLW\�� :LOVRQ� ������� HODERUDWHG� RQ� WKH�
H[SHFWDWLRQV�RI�HPSOR\HUV�IRU�WKH�JUDGXDWHV�WR�SRVVHVV�VRFLDO�VNLOOV��

$OWKRXJK�WKHUH�LV�GHDUWK�RI�6/5V�RQ�JUDGXDWH�VRIW�VNLOO�GHYHORSPHQW�RXWFRPHV�GXH�WR�VHUYLFH�
OHDUQLQJ� SURJUDPV�� WKHUH� DUH� RWKHU� 6/5V� RQ� HPSOR\DELOLW\� UHODWHG� VRIW� VNLOO� UHTXLUHPHQWV�
�$EHOKD�� )HUQDQGHV�� 0HVTXLWD�� 6HDEUD� 	� )HUUHLUD�2OLYHLUD�� ������ 0DWWXUUR�� 5DVFKHWWL� 	�
)RQWiQ��������1RDK�	�$]L]��������6XEUDPDQLDP��$]PL�	�1RRUGLQ���������7KH�RXWFRPH�RI�
WKLV� UHYLHZ� VXJJHVWV� WKH� SRVVLELOLW\� RI� GHYHORSLQJ� MRE�UHODWHG� VRIW� VNLOOV� WKURXJK� VHUYLFH�
OHDUQLQJ�SURJUDPV�

�� &RQFOXVLRQV

$FFRUGLQJ�WR�WKH�UHVXOWV�RI�WKH�FXUUHQW�6/5�D�IHZ�LPSRUWDQW�FRQFOXVLRQV�FDQ�EH�PDGH��6HUYLFH�
/HDUQLQJ�LV�D�QHZ�SHGDJRJLFDO�VWUDWHJ\�WKDW�KDV�EHHQ�LQWURGXFHG�WR�XQLYHUVLW\�FXUULFXOXP�DQG�
LW�SRVVHVV�RSSRUWXQLWLHV�IRU�VRIW�VNLOO�GHYHORSPHQW�RI�VWXGHQWV�DPRQJ�RWKHU�RXWFRPHV�WKDW�LW�
GHOLYHUV��7KHUH� LV� UHODWLYHO\� D� VPDOOHU� QXPEHU�RI MRXUQDO� DUWLFOHV�SXEOLVKHG�RQ� XVDELOLW\� RI�
VHUYLFH�OHDUQLQJ� LQ� GHYHORSLQJ� VRIW� VNLOOV� RI� WKH� XQLYHUVLW\� VWXGHQWV�� 7KH� FXUUHQW� VWXG\�
IROORZHG�D�6/5�DQG�VWXGLHG���� IXOO� WH[W�DUWLFOHV� WKDW�KLJKOLJKWHG�VRIW� VNLOO�GHYHORSPHQW�RI�
XQLYHUVLW\�VWXGHQWV�DV�D�UHVXOW RI�IROORZLQJ�VHUYLFH�OHDUQLQJ�SURJUDPV��7KLV�UHYLHZ�UHYHDOHG�
WKDW�ZKLOH�FRPPXQLFDWLRQ�� WHDPZRUN�� OHDGHUVKLS��FULWLFDO� WKLQNLQJ��DJLOH� WKLQNLQJ��HPSDWK\�
DQG�FRQILGHQFH�EHLQJ�WKH�PRVW�FRPPRQ�VRIW�VNLOOV��D�WRWDO�RI����VRIW�VNLOOV�ZHUH�GHYHORSHG�GXH�
WR�VHUYLFH�OHDUQLQJ�H[SRVXUH��7KHUHIRUH��VHUYLFH�OHDUQLQJ�VHHP�WR�EH�D�ZHOO�XVHG�VWUDWHJ\�IRU�
GHYHORSLQJ�VRIW�VNLOOV�WKDW�DUH�QHHGHG�WR�LPSURYH�HPSOR\DELOLW\�RI�WKH�JUDGXDWHV��+RZHYHU��
WKHUH�LV�D�GHDUWK�RI�UHVHDUFK�FDUULHG�RXW�RQ�WKH�WRSLF�RI�VHUYLFH�OHDUQLQJ�RU�RXWFRPHV�RI�VHUYLFH�
OHDUQLQJ�LQ�6UL�/DQND�

%DVHG�RQ�WKLV�6/5��IROORZLQJ�LPSOLFDWLRQV�FDQ�EH�PDGH��

D� $�SROLF\�OHYHO�DWWHQWLRQ�PD\�VXSSRUW�XSJUDGLQJ�XQLYHUVLW\�FXUULFXOD�WR�HQKDQFH�VRIW�
VNLOO�GHYHORSPHQW�RI�WKH�VWXGHQWV��

E� 6HUYLFH�/HDUQLQJ�PD\�EH�LQWURGXFHG�LQWR�XQLYHUVLW\�FXUULFXOD�DV�D�VWUDWHJ\�WR�GHYHORS�
VRIW�VNLOOV�RI�WKH�VWXGHQWV��

F� )XUWKHU�UHVHDUFK�FRXOG�EH�FDUULHG�RXW�WR�UHYLHZ�FXUUHQW�VWUDWHJLHV�DQG�SURJUDPV�WKDW�
DUH�DLPHG�DW�VRIW�VNLOOV�GHYHORSPHQW�LQ�XQLYHUVLW\�VWXGHQWV��WR�ILQG�RXW�ZKHWKHU�DQG�
KRZ�6HUYLFH�/HDUQLQJ�LV�LPSOHPHQWHG�LQ�6UL�/DQND��WR�DVVHVV�ZKHWKHU�VXFK�6HUYLFH�
/HDUQLQJ� SURJUDPV� GHYHORS� VRIW� VNLOOV� RI� WKH� VWXGHQWV� ZKR� SDUWLFLSDWHG� LQ� VXFK�
SURJUDPV��

7KLV�6/5 LV�VXEMHFW�WR�VHYHUDO�OLPLWDWLRQV��)LUVWO\��DXWKRUV�KDYH�QRW�FRQVLGHUHG�DOO�WKH�DUWLFOHV�
WKDW�ZRXOG�KDYH�EHHQ�SXEOLVKHG�RQ�WKH�WRSLF�RI�VRIW�VNLOO�GHYHORSPHQW�GXH�WR�6HUYLFH�/HDUQLQJ�
EDVHG�RQ�WKH�H[FOXVLRQ�FULWHULD��6HFRQGO\��WKH�UHYLHZHG�DUWLFOHV�KDYH�EHHQ�OLPLWHG�WR�MRXUQDO�
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DUWLFOHV� SXEOLVKHG� LQ� (QJOLVK� ODQJXDJH�� 7KLUGO\�� WKHUH� KDV� EHHQ� UHVWULFWHG� DFFHVV� WR� RWKHU�
GDWDEDVHV�GXH�WR�FRVW�LQYROYHG�LQ�DFFHVVLQJ�WKHP�

5HIHUHQFHV

$EHOKD�� 0��� )HUQDQGHV�� 6��� 0HVTXLWD�� '��� 6HDEUD�� )��� 	� )HUUHLUD�2OLYHLUD�� $�� 7�� ��������
*UDGXDWH� HPSOR\DELOLW\� DQG� FRPSHWHQFH� GHYHORSPHQW� LQ� +LJKHU� (GXFDWLRQ� � $�
V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�XVLQJ�35,60$��6XVWDLQDELOLW\���������������

$OWPDQ�� ,�� �������� +LJKHU� HGXFDWLRQ� DQG� SV\FKRORJ\� LQ� WKH� PLOOHQQLXP�� $PHULFDQ�
3V\FKRORJLVW�������������

$TXLODQL��%���6LOYHVWUL��&���5XJJLHUL��$��	 *DWWL��&�����������$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�RQ�
WRWDO� TXDOLW\� PDQDJHPHQW� FULWLFDO� VXFFHVV� IDFWRUV� DQG� WKH� LGHQWLILFDWLRQ� RI� QHZ�
DYHQXHV�RI�UHVHDUFK��7KH�740�-RXUQDO����������

$UL\DZDQVD��5��*����������(PSOR\DELOLW\�RI�JUDGXDWHV�RI�6UL�/DQNDQ�XQLYHUVLWLHV��6UL�/DQNDQ�
-RXUQDO�RI�+XPDQ�5HVRXUFH�0DQDJHPHQW���������������

$VWLQ��$�:���	�6D[��/�-����������+RZ�XQGHUJUDGXDWHV�DUH�DIIHFWHG�E\�VHUYLFH�SDUWLFLSDWLRQ��
-RXUQDO�RI�&ROODJH�6WXGHQW�'HYHORSPHQW�����������������

%HDWW\�� -�(�� �������� )RU� ZKLFK� IXWXUH"� ([SORULQJ� WKH� LPSOLFLW� IXWXUH� RI� VHUYLFH�OHDUQLQJ��
,QWHUQDWLRQDO�-RXUQDO�RI�2UJDQL]DWLRQDO�$QDO\VLV�����������������

%RUGHORQ�� 7�'��� 	� 3KLOOLSV�� ,�� �������� 6HUYLFH�OHDUQLQJ� ZKDW� VWXGHQWV� KDYH� WR� VD\�� $FWLYH�
/HDUQLQJ�LQ�+LJKHU�(GXFDWLRQ�����������������

%ULQJOH��5��*���	�+DWFKHU��-��$����������$�VHUYLFH�OHDUQLQJ�FXUULFXOXP�IRU�IDFXOW\��0LFKLJDQ�
-RXUQDO�RI�&RPPXQLW\�6HUYLFH�/HDUQLQJ��IDOO����������

%ULQJOH��5��*���	�+DWFKHU��-��$����������,PSOHPHQWLQJ�VHUYLFH�OHDUQLQJ�LQ�KLJKHU�HGXFDWLRQ��
7KH�-RXUQDO�RI�+LJKHU (GXFDWLRQ�����������������

%ULQJOH��5�*���	�+DWFKHU�� -�$�� ��������5HIOHFWLRQ� LQ�6HUYLFH�OHDUQLQJ��PDNLQJ�PHDQLQJ�RI�
([SHULHQFH��(GXFDWLRQDO�+RUL]RQV��6XPPHU����������

&DPSEHOO��5�� -���	�6DVQHWW��%�� ��������8VLQJ�VHUYLFH� OHDUQLQJ� WR� WHDFK� WHDPZRUN�DQG�SHHU
OHDUQLQJ�VNLOOV�WR�KHDOWK�VHUYLFHV�DQG�LQIRUPDWLRQ�PDQDJHPHQW�VWXGHQWV��7KH�-RXUQDO�
RI�+HDOWK�$GPLQLVWUDWLRQ�(GXFDWLRQ����������������

&HOLR��&�� ,���'XUODN��-���	�'\PQLFNL��$�� ��������$�PHWD�DQDO\VLV�RI� WKH� LPSDFW�RI�VHUYLFH�
OHDUQLQJ�RQ�VWXGHQWV��-RXUQDO�RI�([SHULHQWLDO�(GXFDWLRQ�����������������

&RUURWR��&�� ��������:KHQ� \RX�KDYH� D� KDPPHU� LQ� \RXU� KDQG�� HYHU\WKLQJ� ORRNV� OLNH� D� QDLO��
4XDOLWDWLYH�5HVHDUFK�-RXUQDO�����������������

&RWWRQ�� .�� �������� 'HYHORSLQJ� HPSOR\DELOLW\� VNLOOV�� 1RUWKZHVW� 5HJLRQDO� (GXFDWLRQDO�
5HVHDUFK�/DERUDWRU\��3RUWODQG�DYDLODEOH�DW�ZZZ��QZUHO��RUJ�VFSG�VLUV��F�����KWPO�
�UHWULHYHG���WK 'HFHPEHU�������
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&RXVH�� /�� -���	�5XVVR��+�� /�� �������� 6HUYLFHဨOHDUQLQJ��0HQWRULQJ� OHDGHUVKLS� VNLOOV� LQ� WKH�
H[SHULHQFHG�WHDFKHU��0HQWRULQJ�	�7XWRULQJ���������������

&UHVV��&�0���<DPDVKLWD��0���'XDUWH��5���	�%XUQV��+����������$�WUDQVQDWLRQDO�FRPSDULVRQ�RI�
VHUYLFH� OHDUQLQJ� DV� WRRO� IRU� OHDGHUVKLS� GHYHORSPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI�
2UJDQL]DWLRQDO�$QDO\VLV�����������������

'HSDUWPHQW�RI�&HQVXV�DQG�6WDWLVWLFV�6UL�/DQND���������6XVWDLQDEOH�GHYHORSPHQW�JRDOV�LQ�6UL�
/DQND�� 5HWULHYHG� 2FWREHU� ���� ������ IURP� KWWS���ZZZ�VWDWLVWLFV�JRY�ON�VGJ�
LQGH[�SKS�VGJ�SDJH�WDUJHW��

(DVWHUOLQJ��'���	�5XGHOO��)�� ��������5DWLRQDOH��EHQHILWV�DQG�PHWKRGV�RI�VHUYLFH�OHDUQLQJ� LQ�
PDUNHWLQJ�HGXFDWLRQ��-RXUQDO�RI�(GXFDWLRQ�IRU�%XVLQHVV���������������

)DUDD]OLQD��5���	�=XQXUDLQ��)����������7KH�LPSDFWV�RI�FRPPXQLW\�VHUYLFH�RQ�VWXGHQWV
�VRIW�
VNLOO�GHYHORSPHQW��-RXUQDO�RI�7HFKQR�6RFLDO��������������

)LQFK��'�-���+DPLOWRQ�� /�.��� %DOGZLQ�� 5���	� =HKQHU��0�� ��������$Q� H[SORUDWRU\� VWXG\� RI�
IDFWRUV� DIIHFWLQJ�XQGHUJUDGXDWH� HPSOR\DELOLW\��(GXFDWLRQ���7UDLQLQJ�� ������� ����
����

*LEVRQ��0���+DXI�� 3��� /RQJ�� %�� 6���	� 6DPSVRQ��*�� �������� 5HIOHFWLYH� SUDFWLFH� LQ� VHUYLFH�
OHDUQLQJ��3RVVLELOLWLHV�DQG�OLPLWDWLRQV��(GXFDWLRQ��7UDLQLQJ�����������������

*LOHV��'�(��-U��	�(\OHU��-����������7KH�WKHRUHWLFDO�URRWV�RI�6HUYLFH�/HDUQLQJ�LQ�-RKQ�'HZH\��
WRZDUG� D� WKHRU\� RI� 6HUYLFH� /HDUQLQJ�� 0LFKLJDQ� -RXUQDO� RI� &RPPXQLW\� 6HUYLFH�
/HDUQLQJ��������������

*ROGEHUJ�� /�5��� 5LFKEXUJ��0�&��� 	�:RRG�� /�$�� ��������$FWLYH� OHDUQLQJ� WKURXJK� VHUYLFH�
OHDUQLQJ��&RPPXQLFDWLRQ�'LVRUGHUV�4XDUWHUO\�����������������

*RYHNDU��0�$���	�5LVKL��0����������6HUYLFH�OHDUQLQJ��%ULQJLQJ�UHDO�ZRUOG�HGXFDWLRQ�LQWR�WKH�
%�6FKRRO�FODVVURRP��-RXUQDO�IRU�(GXFDWLRQ�IRU�%XVLQHVV��������������

*XR��)���<DR��0���:DQJ��&���<DQ��:���	�=RQJ��;����������7KH�HIIHFWV�RI�VHUYLFH�OHDUQLQJ�RQ�
VWXGHQW�SUREOHP�VROYLQJ��7KH�PHGLDWLQJ�UROH�RI�FODVVURRP�HQJDJHPHQW��7HDFKLQJ�RI�
3V\FKRORJ\���������������

+XIIPDQ��$�0���	�+LOO\HDU��6�-��������� 6HUYLFH�OHDUQLQJ��$Q�HGXFDWLRQDO�PRGHO�IRU�VSRUW�DQG�
FRPPXQLW\� GHYHORSPHQW�� 6SRUW�� 6RFLDO�'HYHORSPHQW�� DQG�3HDFH� 5HVHDUFK� LQ� WKH�
6RFLRORJ\�RI�6SRUW�����������

-DFNVRQ�� '�� �������� 7KH� FRQWULEXWLRQ� RI� ZRUN�LQWHJUDWHG� OHDUQLQJ� WR� XQGHUJUDGXDWH�
HPSOR\DELOLW\�VNLOO�RXWFRPHV��$VLD�3DFLILF�-RXUQDO�RI�&RUSRUDWLYH�(GXFDWLRQ���������
�������

-DFRE\�� %�� �������� )DFLQJ� WKH� XQVHWWOHG� TXHVWLRQV� DERXW� VHUYLFH�OHDUQLQJ�� 7KH� )XWXUH� RI�
6HUYLFH�/HDUQLQJ��1HZ�6ROXWLRQV�IRU�6XVWDLQLQJ�DQG�,PSURYLQJ�3UDFWLFH���������

-RKQVRQ��$� 0���	�+RZHOO��'��0����������,QWHUQDWLRQDO�VHUYLFH�OHDUQLQJ�DQG�LQWHUSURIHVVLRQDO�
HGXFDWLRQ�LQ�(FXDGRU��)LQGLQJV�IURP�D�SKHQRPHQRORJ\�VWXG\�ZLWK�VWXGHQWV�IURP�IRXU�
SURIHVVLRQV��-RXUQDO�RI�,QWHUSURIHVVLRQDO�&DUH�����������������
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-RVHSK�� 0��� 6WRQH�� *�:��� *UDQWKDP�� .��� +DUPDQFLRJOX�� 1��� 	� ,EUDKLP�� (�� �������� $Q�
H[SORUDWRU\� VWXG\� RQ� WKH� YDOXH� RI� VHUYLFH�OHDUQLQJ� SURMHFWV� DQG� WKHLU� LPSDFW� RQ�
FRPPXQLW\� VHUYLFH� LQYROYHPHQW� DQG� FULWLFDO� WKLQNLQJ�� 4XDOLW\� $VVXUDQFH� LQ�
(GXFDWLRQ�����������������

.LWFKHQKDP��%���%UHUHWRQ��2��3���%XGJHQ��'���7XUQHU��0���%DLOH\��-���	�/LQNPDQ��6����������
6\VWHPDWLF�OLWHUDWXUH�UHYLHZV�LQ�VRIWZDUH�HQJLQHHULQJ±D�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��
,QIRUPDWLRQ�DQG�6RIWZDUH�7HFKQRORJ\��������������

.ROE��'��$���%R\DW]LV� 5��(���	�0DLQHPHOLV��&����������([SHULHQWLDO�OHDUQLQJ�WKHRU\��3UHYLRXV�
UHVHDUFK� DQG� QHZ� GLUHFWLRQV�� 3HUVSHFWLYHV� RQ� 7KLQNLQJ�� /HDUQLQJ�� DQG� &RJQLWLYH�
6W\OHV����������������

.ROE�� $�� <��� 	� .ROE�� '�� $�� �������� /HDUQLQJ� VW\OHV� DQG� OHDUQLQJ� VSDFHV�� (QKDQFLQJ�
H[SHULHQWLDO� OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ�� $FDGHP\� RI� 0DQDJHPHQW� /HDUQLQJ� 	�
(GXFDWLRQ�����������������

0DOLQLQ��/��+����������6RIW�VNLOO�GHYHORSPHQW�LQ�VHUYLFH�OHDUQLQJ��WRZDUGV�FUHDWLYH�UHVLOLHQFH�
LQ�GHVLJQ�SUDFWLFH��3URFHHGLQJV�RI�WKH�,QVWLWXWLRQ�RI�&LYLO�(QJLQHHUV�8UEDQ�'HVLJQ�
DQG�3ODQQLQJ����������������

0DWWXUUR��*���5DVFKHWWL��)���	�)RQWiQ��&����������$�V\VWHPDWLF�PDSSLQJ�VWXG\�RQ�VRIW�VNLOOV�LQ�
VRIWZDUH�HQJLQHHULQJ��-RXUQDO�RI�8QLYHUVDO�&RPSXWHU�6FLHQFH���������������

0XQDVLQJKH�� /��� 	� -D\DZDUGHQD�� 3�� �������� &RQWLQXRXV� TXDOLW\� LPSURYHPHQW� LQ� KLJKHU�
HGXFDWLRQ��D�PRGHO�IRU�6UL�/DQND��4XDOLW\�LQ�+LJKHU�(GXFDWLRQ��������������

1RDK��-��%���	�$]L]��$��$����������$�V\VWHPDWLF�UHYLHZ�RQ�VRIW�VNLOOV�GHYHORSPHQW�DPRQJ�
XQLYHUVLW\�JUDGXDWHV��('8&$780�-RXUQDO�RI 6RFLDO�6FLHQFHV��������������

1RYDN�� -�0���0DUNH\��9���	�$OOHQ��0�� ��������(YDOXDWLQJ�FRJQLWLYH�RXWFRPHV�RI�6HUYLFH�
OHDUQLQJ� LQ�KLJKHU�HGXFDWLRQ��$�PHWD�DQDO\VLV��&RPPXQLFDWLRQ�5HVHDUFK�5HSRUWV��
���������������

3OHVV��1��0���0DDN��7���	�6WDKO��*��.����������'HYHORSLQJ�UHVSRQVLEOH�JOREDO�OHDGHUV�WKURXJK�
LQWHUQDWLRQDO� VHUYLFH�OHDUQLQJ� SURJUDPV�� 7KH� 8O\VVHV� H[SHULHQFH�� $FDGHP\� RI�
0DQDJHPHQW�/HDUQLQJ�	�(GXFDWLRQ�����������������

3UHQWLFH��0���	�5RELQVRQ��*�� �������� ,PSURYLQJ� VWXGHQW� OHDUQLQJ� RXWFRPHV� ZLWK� VHUYLFH�
OHDUQLQJ��+LJKHU�(GXFDWLRQ������������

5XWWL��5��0���/D%RQWH��-���+HOPV��0��0���+HUYDQL��$��$���	�6DUNDUDW��6����������7KH�VHUYLFH�
OHDUQLQJ� SURMHFWV�� 6WDNHKROGHU� EHQHILWV� DQG� SRWHQWLDO� FODVV� WRSLFV�� (GXFDWLRQ� ��
7UDLQLQJ�����������������

6DEEDJKL��2���*HUDOG� )�� &��� &DYDQDJK�� 6�� -���+LSVNLQG�� 6�-��� �������� 6HUYLFH�OHDUQLQJ� DQG�
OHDGHUVKLS��(YLGHQFH� IURP� WHDFKLQJ� ILQDQFLDO� OLWHUDF\�� -RXUQDO�RI�%XVLQHVV�(WKLFV��
����������������
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6DQGHUV��0��-���9DQ�2VV��7���	�0F*HDU\��6����������$QDO\]LQJ�UHIOHFWLRQV�LQ�VHUYLFH�OHDUQLQJ�
WR�SURPRWH�SHUVRQDO�JURZWK�DQG�FRPPXQLW\� VHOI�HIILFDF\��-RXUQDO�RI�([SHULHQWLDO�
(GXFDWLRQ����������������

6DODP��0���,VNDQGDU��'��1��)��$���	�,EUDKLP��'��+��$����������6HUYLFH�OHDUQLQJ�VXSSRUW�IRU�
DFDGHPLF� OHDUQLQJ� DQG� VNLOOV� GHYHORSPHQW�� -RXUQDO� RI� 7HOHFRPPXQLFDWLRQ��
(OHFWURQLF�DQG�&RPSXWHU�(QJLQHHULQJ��-7(&������±�������������

6DODP��0���,VNDQGDU��'��1��$���,EUDKLP��'��+��$���	�)DURRT��0��6����������6HUYLFH�OHDUQLQJ�
LQ�KLJKHU�HGXFDWLRQ��$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ��$VLD�3DFLILF�(GXFDWLRQ�5HYLHZ��
���������������

6DOWPDUVK�� -�� �������� (GXFDWLRQ� IRU� FULWLFDO� FLWL]HQVKLS�� -RKQ�'HZH\¶V� FRQWULEXWLRQ� WR� WKH�
SHGDJRJ\�RI�FRPPXQLW\�VHUYLFH�OHDUQLQJ��0LFKLJDQ�-RXUQDO�RI�&RPPXQLW\�6HUYLFH�
/HDUQLQJ��������������

6DUL��1��0���6XVDQDK��6���3UDWLZL��<��6���.KDLUDQL��$��)���$WLN��1���+LOPDQWR��'���	�6\XNULDQL��
<��)����������,QWHJUDWLQJ�&RPPXQLW\�6HUYLFHV�ZLWK�/HDUQLQJ��$Q�$SSURDFK�WR�VRIW�
VNLOOV�GHYHORSPHQW�IRU�PHGLFDO�VWXGHQWV�8QLYHUVLWDV�3DGMDGMDUDQ��-RXUQDO�RI�0HGLFDO�
(GXFDWLRQ�'HYHORSPHQW���������������

6HGODN��&��$���'RKHQ\��0��2���3DQWKRIHU��1���	�$QD\D��(����������&ULWLFDO�WKLQNLQJ�LQ�VWXGHQWV
�
VHUYLFH�OHDUQLQJ�H[SHULHQFHV��&ROOHJH�7HDFKLQJ����������������

6LPRQHW��'����������6HUYLFH�OHDUQLQJ�DQG�DFDGHPLF�VXFFHVV��7KH�OLQNV�WR�UHWHQWLRQ�UHVHDUFK��
0LQQHVRWD�&DPSXV�&RPSDFW�������������

6PDOO��/���6KDFNORFN��.���	�0DUFKDQW��7����������(PSOR\DELOLW\��D�FRQWHPSRUDU\�UHYLHZ�IRU�
KLJKHU�HGXFDWLRQ�VWDNHKROGHUV��-RXUQDO�RI�9RFDWLRQDO�(GXFDWLRQ�	�7UDLQLQJ���������
��������

6WHLQEHUJ��.�6���%ULQJOH��5�*���	�:LOOLDPV�0�-����������6HUYLFH�/HDUQLQJ�UHVHDUFK�SULPHU��
6FRWWV�9DOOH\��&$��1DWLRQDO�6HUYLFH�/HDUQLQJ�FOHDULQJKRXVH�

6WHZDUG��%�� ��������:ULWLQJ� D� OLWHUDWXUH� UHYLHZ��%ULWLVK� -RXUQDO�RI�2FFXSDWLRQDO�7KHUDS\��
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JUDGXDWH�HQJLQHHUV��$�V\VWHPDWLF OLWHUDWXUH� UHYLHZ��-RXUQDO�RI�&RPSXWDWLRQDO�DQG�
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