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������ÄÌ¼/��,Ê¿Z/��Z§�É�/ËY�m�Á�Ä/¿ZvË��,Ä¿Y�¯�Ê¸Ì ¼�Y�,�Ä¿Z�§Y�,É{�°Å{�É�]Z����������ÌiP/e

��]��Â° »��Á��d=Ì«Z6¸y���Ì´¿Y�Á�¿Y{�Â»M�½YËZaÈ�,É�ÁZÀ§�Á��Z¯���{��{�ºf�Å�Ä¸n»

¹Â¸��cZ ·Z�»�Á��ÅÁ�aÊ»Ô�Y�,������������

É|]Z���µZ¼m�,��������d=Ì«Z6¸y�ÁÃÂÌ���{�Â¿�ÉYÃ�Y|¿Y�,½M�É�Ì³��ÅÁ�/a��ÉZ/Å½YÁ��ÊfyZÀ/��,

�Ã�Z¼���Á��

»�,½Y�Z���|¼v�������Är]|À^¬����{��Y�ZÅ��{�§�Ä��|»�|��,aÌaZÊ���

�,Ê¿Z»��,�{YÂm|¼v»�,d«ZÌ·�,�¾�u�,Ê¿ZËÁZ¯Ê]��¾¼/�ZË�,ÊÀË|]Z��Á�c����Ê]������ÉÂ/´·Y���

Ä»Z¿�]��Ê/ÅÁ�a��fÀ����Â° »��Ô¯�Ê��{�É�Ë��Á���,Z/Å��Ä»ZÀ¸/�§Á{����{�¶/¼��Á�Ä/Ë��¿

É�Ë��Ä»Z¿�],���������������

�|¼v»�,dËZ¨¯������Z^e�Y�Ê���]���ÃÂÌ���´¿�Á�ZÅ�ÉZÅ��Z/]�É�Á�a|¿��§��d/=Ì«Z6¸y��Ä/�]Y��Á

�Ê¸Ì�ve�d§��Ìa�Á��ÂÅZ]��ÌyY��Ì¤f»�¿Y{�Â»M½Zf��Ì]{�µÁY�µZ��½Y�ÉZÅ�����YÂ/ÅY�Ä¿Y�/�a

|��Y�Ê�ZÀ��Z¯�Ä»Z¿�½ZËZa�½Y�¼q�|ÌÆ��ÃZ´�¿Y{�,��YÂÅY

�É|Æ»�,Ê¼�ZÅ�Ì»�Á�¾Ì�u�,Ê¨Ë���,�¾�u�,ÊnÀ³�������ËY�/§Y��{�É�¤»���Z]��Á���iY���

�d=Ì«Z6¸y�¿Y{�Â»M�,½Y,dÌ]�e�Á�ºÌ¸ e�Ä»ZÀ¸�§���������������
$EH\VHNHUD��/� DQG 'DZVRQ��3���������0RWLYDWLRQ�DQG�FRJQLWLYH�ORDG�LQ�WKH�IOLSSHG�

DODVVURRP� �� 'HILQLWLRQ�� UDWLRQDO� DQG� D� FDOO� IRU� UHVHDUFK�� +LJKHU� (GXFDWLRQ�
5HVHDUFK�	�'HYHORSPHQW�

$EHGL��-��������� &UHDWLYLW\�DQG�D�QHZ�ZD\�RI�PHDVXULQJ�LW��3V\FKRORJLFDO�5HVHDUFK��
1R����DQG�� �7H[W�LQ�3HUVLDQ��

$PDQL�6DUL�%�� -���9DKHGL�� 6K���)DWKL�$]DU��(� DQG 2EDLGL��/���������7KH� HIIHFW� RI�
UHYHUVH� MLJVDZ� FODVV� RQ� DFDGHPLF� SHUIRUPDQFH� DQG� VWXGHQW� VWDWLVWLFV� DQ[LHW\��
4XDUWHUO\� -RXUQDO� RI� (GXFDWLRQDO� 3V\FKRORJ\�� �� ��������� ��� �7H[W� LQ�
3HUVLDQ��

$WWDUDQ��0��������� &KLOGUHQ�ODJ�EHKLQG�LQ�VFKRRO��6FKRRO�JURZWK�WRPRUURZ��WH[W�LQ�
SHUVLDQ��

EDFKWROG� 0��������� :KDW� GR� VWXGHQW� ³FRQVWUDFW´� DFFRUGLQJ� WR� FRQVWUXFWLYLVP� LQ�
VFLHQFH�HGXFDWLRQ"UHVHUFK�LQ�VFLHQFH�HGXFDWLRQ ���������������

%DUDQ��%���������)HFHERRN�DV�D�IRUPDO�LQVWUDFWLRQ�HQYLURQPHQW���%ULWLVK�-RXUQDO�RI�
(GXFDWLRQ����������
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%RVFK�7� DQG SUHH]�� $��������� 8VLQJ� RQOLQH� VRFLDO� QHWZRUNLQJ� IRU� WHDFKLQJ� DQG�
OHDUQLQJ� �� )HFHERRN� XVH� DW� WKH� XQLYHUVLW\� RI� FDSH�� 6RXWK� $IULFDQ� MRXUQDO� IRU�
FRPPXQLFDWLRQ�7KHRU\�DQG�UHVHDUFK����������

%R\G�� GDQDG� DQG (OOLVRQ�� 1LFROH�� %� �������� 6RFLDO� QHWZRUN� VLWHV�� 'HILQLWLRQ��
KLVWRU\�� DQG� VFKRODUVKLS�� -RXUQDO� RI�&RPSXWHU�0HGLDWHG&RPPXQLFDWLRQ�� �������
��������� 5HWULHYHG� IURP� � KWWS���
�MFPF�LQGLDQD�HGX�YRO���LVVXH��ER\G�HOOLVRQ�KWPO�

%UHZHU�� 5� DQG 0RYDKHGD]DUKRXOLJK�� 6�������� 6XFFHVVIXO� VWRULHV� DQG� FRQIOLFWV� $�
OLWHUDWXUH� UHYLHZ� RQ� WKH� HIIHFWLYHQHVV� RI� IOLSSHG� OHDUQLQJ� LQ� KLJKHU� HGXFDWLRQ��
-RXUQDO�RI�&RPXWHU�$VVLVWHG�OHDUQLQJ�

&KHQ� )��� /XL� $�0�� DQG 0DUWLQHOOL� 6�0� �������� $� V\VWHPDWLF� UHYLHZ� RI� WKH�
HIIHFWLYHQHVV�RI�IOLSSHG�FODVVURRPV�LQ�PHGLFDO�HGXFDWLRQ� 0HG�(GXF�����������±
����GRL����������PHGX�������

&KHUDJK�0ROODL�� /��� .DGLYDU�� 3��� 6DUDPL�� *� DQG $QVDUL�� $� ������� �$QDO\VLV� RI�
HGXFDWLRQDO� FRQWHQW� RI� VRFLDO� QHWZRUN� XVHG� LQ� WKH� FODVVURRP� ZLWK� WKH� DLP� RI�
H[DPLQLQJ� WKH� SURGXFWLRQ� RI� OHDUQHUV
� NQRZOHGJH���1HZ�(GXFDWLRQDO� 7KRXJKWV��
)DFXOW\�RI�(GXFDWLRQDO�6FLHQFHV�DQG�3V\FKRORJ\�RI�$O�=DKUD�8QLYHUVLW\���������
��������7H[W�LQ�3HUVLDQ��

&KXDQJ��+��+���:HQJ��&��<� DQG &KHQ��&��+�� ��������:KLFK�VWXGHQWV�EHQHILW�PRVW�
IURP�D�IOLSSHG�FODVVURRP�DSSURDFK�WR�ODQJXDJH�OHDUQLQJ"��%�U�LWL�V�K�-�RX�U�Q�D�O�R�
I�(�GXFDWLRQ�D�O�7�HF�KQR�O�RJ\���������������

&ODUDN�� .�� 5�� �������� 7KH� HIIHFWV� RI� WKH� IOLSSHG� PRGHO� RI� LQVWUXFWLRQ� RQ� VWXGHQW�
HQJDJHPHQW� LQ� WKH� VHFRQGDU\� PDWKHPDWLFV� FODVVURRP�� -RXUQDO� RI� (GXFDWRUV�
RQOLQH���������������

&RRSHU� $�=��� +VLHK� *��� .LVV� -�(��� HW� DO�������� )OLSSLQJ� RXW�� GRHV� WKH� IOLSSHG�
FODVVURRP� OHDUQLQJ� PRGHO� ZRUN� IRU� *0("� -� *UDG� 0HG� (GXF�� ��������±�����
GRL����������-*0(�'������������

'DHPL�� +� DQG 0RJKLPL� %�� 6�� )�� �������� &UHDWLYLW\� 7HVW� 6WDQGDUGL]DWLRQ�� 1HZ�
-RXUQDO�RI�&RJQLWLYH�6FLHQFHV��������������WH[W�LQ�3HUVLDQ��

'DYLHV�5�� 6�� 'HDQ�'�� /� DQG� %DOO�� 1�� �������)OLSSLQJ� WKH� FODVVURRP� DQG�
LQVWUXFWLRQDO� WHFKQRORJ\� LQWHJUDWLRQ� LQ� D� FROOHJH�OHYHO� LQIRUPDWLRQ� V\VWHPV�
VSUHDGVKHHW� FRXUVH�HGXFDWLRQDO� WHFKQRORJ\� 5HVHDUFK� DQG�
'HYHORSPHQW���������������

'RUWDJ��)�� ��������5HODWLRQVKLS�EHWZHHQ�SHUFHSWLRQ� RI� FODVVURRP�HQYLURQPHQW� DQG�
JRDO�RULHQWDWLRQ�ZLWK�PDWKHPDWLFDO�DFDGHPLF�DFKLHYHPHQW� LQ� WKLUG�JUDGH� IHPDOH�
KLJK�VFKRRO�VWXGHQWV��4XDUWHUO\�-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\�������������
�����WH[W�LQ�SHUVLDQ��

*DOZD\� /�3���&RUEHWW� .�.��7DNDUR�7�.��7DLU\DQ� .��DQG )UDQN�(���������$�QRYHO�
LQWHJUDWLRQ�RI�RQOLQH�DQG�IOLSSHG�FODVVURRP�LQVWUXFWLRQDO�PRGHOV�LQ�SXEOLF�KHDOWK�
KLJKHU�HGXFDWLRQ��%0&�PHGLFDO�HGXFDWLRQ������������

*DQML�� +��� 6KDULIL�� +�� DQG 0LUKDVKHPL�� 0�� �������� 7KH� HIIHFW� RI� EUDLQVWRUPLQJ�
PHWKRG� RQ� LQFUHDVLQJ� VWXGHQWV
� FUHDWLYLW\��4XDUWHUO\� -RXUQDO� RI� (GXFDWLRQ�� � ���
��������������WH[W�LQ�SHUVLDQ��

*DXJKDQ�� -�� (�� �������� 7KH� )OLSSHG� &ODVVURRP� LQ�:RUOG�+LVWRU\�� &RORUDGR� 6WDWH�
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8QLYHUVLW\3XHEOR�
*DXJKDQ�� -�� (�� �������� 7KH� IOLSSHG� FODVVURRP� LQ� ZRUOG� KLVWRU\�� +LVWRU\� 7HDFKHU��

����������������
*LOER\� 0%��+HLQHULFKV� 6�� 3D]]DJOLD� *�� (QKDQFLQJ� VWXGHQW� HQJDJHPHQW� XVLQJ WKH�

IOLSSHG�FODVVURRP�� -RXUQDO�RI�QXWULWLRQ�HGXFDWLRQ�DQG�EHKDYLRU����������������
���

*URVVHFN��*���%UDQ��5��DQG 7LUX��/����������'HDU�WHDFKHU��ZKDW�VKRXOG�,�ZULWH�RQ�P\�
ZDOO"� $� FDVH� VWXG\� RQ� DFDGHPLF� XVHV� RI� )DFHERRN�� 3URFHGLD� 6RFLDO� DQG�
%HKDYLRUDO�6FLHQFHV� ��������± �����

+LOO��3����������2QOLQH�HGXFDWLRQDO�GHOLYHU\�PRGHOV��$�GHVFULSWLYH�YLZH�
+XUZDQJ��'���5DWHOOH� -�7���+DOYRUVHQ� $�-���&DUWHU� .�-���+DIGDKO� /�7���:DQJ� $�7��

DQG HW� DO�������� )OLSSLQJ� WKH� TXDOLW\� LPSURYHPHQW� FODVVURRP� LQ� UHVLGHQF\�
HGXFDWLRQ��$FDG�0HG�����������±�����GRL���������$&0�

+RVVHLQL��0����������0DQDJHPHQW�LQ�VRFLDO�QHWZRUNV��5DKDYDU�1RRU���������7H[W�LQ�
SHUVLDQ��

-DUYLV�� :��� +DOYRUVRQ�� :��� 6DGHTXH�� 6� DQG -RKQVWRQ�� 6�� �������� $� ODUJH� FODVV�
HQJDJHPHQW� �/&(��0RGHO� EDVHG�RQ� VHUYLFH� GRPLQDQW� ORJLF� �6'/�� DQG� IOLSSHG�
FODVVURRPV��(GXFDWLRQ�5HVHUFK�DQG�SHUVSHFWLYHV ��������������

-RKQVRQ��*� ��������6WXGHQWV��SOHDVH�WXUQ�WR�\RXWXEH�IRU�\RXU�DVVLJQPHQW��(GXFDWLRQ�
FDQDGD� �������������

-RQDVVHQ�� '�� +�� �������� 2EMHFWLYLVP� YHUVXV� FRQVWUXFWLYLVP�� 'R� ZH� QHHG� D� QHZ�
SKLORVRSKLFDO�SDUDGLJP"��(GXFDWLRQDO�WHFKQRORJ\�UHVHDUFK�DQG�GHYHORSPHQW�����
���������

.DYLDQL��(���0RVWDIDHH��6��0� DQG�.+DNUDK��)�� ��������,QYHVWLJDWLQJ� WKH�,PSDFW�RI�
)OLSSHG� &ODVVURRP� RQ� $FDGHPLF� $FKLHYHPHQW�� $FDGHPLF� 6HOI�5HJXODWRU\��
*URXS� ,QWHUDFWLRQ�DQG�6WXGHQWV
�(GXFDWLRQDO� ,QFHQWLYHV��5HVHDUFK� LQ�HGXFDWLRQ��
����������7H[W�LQ�3HUVLDQ��

.DYLDQ� +��� /LDJKDWGDU� 0�*��� =DPDQL� %�(�� DQG $EHGLQL� <��������� )OLSSHG�
&ODVVURRP� 7KHRUHWLFDO� )UDPHZRUN�� 'UDZ� RXW� KLQWV� IRU� LQFOXVLYH� OHDUQLQJ��
5HVHDUFK�3DSHUV�RQ�WKH�%DVLFV�RI�(GXFDWLRQ��������������WH[W�LQ�3HUVLDQ���

.HID\DW�� 0�� ������� 7KH� VWXG\� RI� WKH� UHODWLRQVKLS� EHWZHHQ� SDUHQWLQJ� VW\OHV� DQG�
DWWLWXGHV� ZLWK� FUHDWLYLW\� DQG� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� UHFHQW� LQWHOOLJHQW�
YDULDEOH�DQG�DFDGHPLF�DFKLHYHPHQW�RI�ILUVW�\HDU�KLJK�VFKRRO�VWXGHQWV�LQ�$KYD]��
0DVWHU�7KHVLV��6KDKLG�&KDPUDQ�8QLYHUVLW\�RI�$KYD]��7H[W�LQ�SHUVLDQ��

.LQJ� $��� %R\VHQ�2VERUQ� 0��� &RRQH\� 5��� 0LW]PDQ� -��� 0LVUD� $�� DQG :LOOLDPV�
-��������� &XUDWHG� FROOHFWLRQ� IRU� HGXFDWRUV�� ILYH� NH\� SDSHUV� DERXW� WKH� IOLSSHG�
FODVVURRP�PHWKRGRORJ\��&XUHXV��������H������GRL����������FXUHXV������

.KHLUDEDGL�� 5�� �������� ,QIOXHQFH� RI� IOLS� &ODVVURRP� 6WUDWHJ\� RQ� /HDUQLQJ� WKH�
*UDPPDU�6HFWLRQ�RI�WKH�(QJOLVK�/DQJXDJH�&RXUVH�RI�WKH���WK�'HJUHH��4XDUWHUO\
(GXFDWLRQ�DO�,QQRYDWLRQV ����������7H[W�LQ�SHUVLDQ��

.\QGW��(���5DHV��(���/LVPRQW��%���7LPPHUV��)���&DVFDOODU��(� DQG 'RFK\��)����������$�
PHWD�DQDO\VLV� RI� WKH� HIIHFWV� RI� IDFH�WR�IDFH� FRRSHUDWLYH� OHDUQLQJ�� 'R� UHFHQW�
VWXGLHV�IDOVLI\�RU�YHULI\�HDUOLHU�ILQGLQJV"��(GXFDWLRQDO�5HVHDUFK�5HYLHZ����������
����
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.LWFKHQKDP� $���������PRGHOV� IRU� LQWHUGLVFLSOLQDU\�PRELOH� OHDUQLQJ�XQDWHG�VWDWH� RI�
$PHULFD��RQIRUPDWLRQ�VFLHQFH�UHIHUHQFH�

.LUVFKQHU�� 3�� $�� DQG $�&�� .DUSLQVNL� �������� ³)DFHERRN� DQG� $FDGHPLF�
3HUIRUPDQFH´��&RPSXWHUV�LQ�+XPDQ�%HKDYLRXU����������������

/HPPHU��&�� ��������$� YLZH� IURP� WKH� IOLS� VLGH�� XVLQJ� WKH� ³� LQYHUWHG� FODVVURRP´� WR�
HQKDQFH� WKH� OHJDO� LQIRUPDWLRQ� OLWHUDF\� RI� WKH� LQWHUQDWLRQDO� //�P�� VWXGHQW� /DZ�
/LEUDU\�-RXUQDO����������������

/LPQLRX�� 0��� 6FKHUPEUXFNHU�� ,� DQG /\RQV�� 0�� �������� 7UDGLWLRQDO� DQG� IOLSSHG�
FODVVURRP� DSSURDFKHV� GHOLYHUHG� E\� WZR� GLIIHUHQW� WHDFKHUV�� WKH� VWXGHQW�
SHUVSHFWLYH��(GXFDWLRQ�DQG�,QIRUPDWLRQ�7HFKQRORJLHV�����������������

/LWWOH��&����������7KH�IOL�SSHG�FODVVURRP�LQ�IXUWKHU�HGXFDWLRQ��OLWHUDWXUH�UHYLHZ�DQG�
FDVH�VWXG\��5HVHDUFK�LQ�3RVW�&RPSXOVRU\�(GXFDWLRQ�����������������

/X[�� /�5��� 5XVVHO�� 0�/��� 1HOOHV�� /�-� DQG 6PLWK�� &�0�� �������� 6FDIIROGLQJ�
.QRZOHGJH� %XLOGLQJ� LQ� D� ZHE� EDVHG� FRPPXQLFDWLRQ� DQG� FXOWXUDO� FRPSHWHQFH�
SURJUDP�IRU�LQWHUQDWLRQDO�0HGLFDO�JUDGXDWHV��$FDGHPLF�0HGLFLQH���������������

0XUSKUHH��'��6�� ��������:ULWLQJ�:DVQ¶WUHDOO\� VWUHVVHG� �DFFXUDWH�KLVWRULFDO� DQDO\VLV
ZDV� VWUHVVHG�� VWXGHQW� SHUFHSWLRQV� RI� LQ� FODVV� ZULWLQJ� LQ� WKH� LQYHUWHG�� *HQHUDO�
(GXFDWLRQ�8QLYHUVLW\�+LVWRU\�6XUYH\�&RXUVH��+LVWRU\�7HDFKHU����������������

0RXUL�� 7�� �������� 7KH� )OLSSHG� &ODVVURRP�� $Q� ,QVWUXFWLRQDO� )UDPHZRUN� IRU�
3URPRWLRQ�RI�$FWLYH�/HDUQLQJ��,Q�'HHS�$FWLYH�/HDUQLQJ���������

0RQURH�� .�� 6�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� DVVHVVPHQW� PHWKRGV� DQG� VHOI�
GLUHFWHG�OHDUQLQJ�UHDGLQHVV�LQ�PHGLFDO�HGXFDWLRQ��,QW�-�0HG�(GXF������������

2MDOYR��+�(� DQG 'R\QH��6����������)LYH�ZD\V�WR�IOLS�\RXU�FODVVURRPV�ZLWK�WKH�1HZ�
<RUN�7LPHV���5HWULHYHG�IURP�KWWS���OHDUQLQJ�EORJV�Q\WLPHV�FRP������������ILYH�
ZD\V�WR�IOLS�\RXU�FODVVURRP�ZLW�WKH�QHZ�\RUN�WLPHV�"BW\SHG EORJV	BU ��

3UH]�7� DQG $UDL]D�� 0��������� 8VLQJ� IDFHERRN� IRU� OHDUQLQJ�� D� FDVH� VWXG\� RQ� WKH�
SHUFHSWLRQ�RI�VWXGHQW�LQ�KLJKHU�HGXFDWLRQ��6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV������
�����

3ULQFH��0����������'RHV�DFWLYH�OHDUQLQJ�ZRUN"�$�UHYLHZQRI�WKH�UHVHUFK��-RXUQDO�RI�
HQJLQHHULQJ�HGXFDWLRQ�����������������

3LFNHULQJ��-��'� DQG 5REHUWV��'��-����������)OLSSHG�FODVVURRP�RU�DQ�DFWLYH�OHFWXUH"��
&OLQLFDO�$QDWRP\������������������

5H]YDQL��$�� DQG $MDP��$�� $�� �������� 7KH� UHODWLRQVKLS� EHWZHHQ� WKH� XVH� RI� YLUWXDO�
VRFLDO� QHWZRUNV�ZLWK� DFDGHPLF� DFKLHYHPHQW� DQG� WUXVW� LQ� VWXGHQWV
� LQWHUSHUVRQDO�
UHODWLRQVKLSV�� -RXUQDO� RI� 'HYHORSPHQW� RI� (GXFDWLRQ� LQ� 0HGLFDO� 6FLHQFHV�� ��
�������� ���7HVW�LQ�SHUVLDQ��

5RZH�0�� IUDQW]� -� DQG�%R]DOHN�9��������EH\RQG�NQRZOHGJH�DQG�VNLOOV��WKH�XVH�RI�D�
'HOSKL� VWXG\� WR� GHYHORS� D� WHFKQRORJ\� ± PHGLDWHG� WHDFKLQJ� VWUDWHJ\�� %0&�
0HGLFDO�(GXFDWLRQ����������

5REO\HU� 0���0F'DQLHO��0�� :HEE� +KHUPHQ�� -� DQG :LWW\� -� ��������)LQGLQJV�RQ�
)HDFHERRN�LQ�KLJKHU�HGXFDWLRQ��$�FRPSDULVRQ�RI�FROOHJH�IDFXOW\�DQG�VWXGHQW�XVHV�
SHUFHSDWLRQV� RI� VRFLDO� QHWZRUNLQJ� VLWH� 7KH� LQWHUQW� DQG�+LJKHU� HGXFDWLRQ�����
����

6DEHUL�'��$���,VPDLOL�.��5� DQG -D]D\HUL�)��6����������7KH�HIIHFW�RI�LQYHUVH�PHWKRG�
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RQ� FUHDWLYLW\� DQG�PRWLYDWLRQ� RI� HLJKWK� JUDGH� VWXGHQWV� LQ� ZRUN� DQG� WHFKQRORJ\��
-RXUQDO�RI�5HVHDUFK�DQG�6WXGLHV�RI�,VODPLF�6FLHQFHV��������������WH[W�LQ�SHUVLDQ��

6HOZ\Q� 1�� �������� )DFHZRUNLQJ�� H[SORULQJ� VWXGHQWV� HGXFDWLRQ� UHODWHG� XVH� RI�
)DFHERRN���/HDUQLQJ��0HGLD�DQG�7HFKQRORJ\����������

6HUJLV�� 6��� 6DPSVRQ�� '�� *� DQG 3HOOLFFLRQH�� /��������� LQYHVWLJWLQJ� WKH� LPSDFW� RI�
)OLSSHG� &ODVVURRP� RQ� VWXGHQWV� /HDUQLQJ� H[SHULHQFHV�� $� VHOI�'HWHUPLQDWLRQ�
7KHRU\�DSSURDFK���&RPSXWHUV�LQ�+XPDQ�%HKDYLRU�������������

6MREHUJ��6����������&RQVWUXFWLYLVP�DQG�OHDUQLQJ���,Q�3�3HWHUVRQ��(��%DNHU�	�0F*DZ��
�(GVL��� ,QWHUQDWLRQDO� (QF\F� ORSHGLD� RI� (GXFDWLRQ� �9RO���� SS�� ���������2[IRUG�
8.�(OVHYLHU���GRL���������%������������������������[�

6RQ�� 6�� NDQJ� $�5� .LP� +�F�� .ZRQ� 7�� 3DUN� -��� .LP� +�.�������� $QDO\VLV� RI�
FRQWH[W�'HSHQGHQFH� LQ�6RFLDO� LQWHUDFWLRQ�1HWZRUNV�RI� D�0DVVLYHO\�0XOWLSOD\HU�
2QOLQH�UROH�±SOD\LQJ�*DPH��3ORV�2QH� �����H������

6WUD\HU� -� �������� +RZ� OHDUQLQJ� LQ� DQ� LQYHUWHG� FODVVURRP� LQIOXHQFHV� FRRSHUDWLRQ�
�LQQRYDWLRQ�DQG�WDVN�RULHQWDWLRQ���/HDUQLQJ�HQYLURQPHQWV�UHVHDUFK������������

7UR\� (��6PLWK��3DXO� 6��5DPD��-RHO� 5��+HOPV���������7HDFKLQJ�&ULWLFDO�7KLQNLQJ�LQ�
D�*(�&ODVV��$�)OLSSHG�0RGHO��7KLQNLQJ�6NLOOV�DQG�&UHDWLYLW\��1R�����������

7XQH��-��'��6WXUHN� 0��DQG %DVLOH��'��3���������)OLSSHG�FODVVURRP�PRGOH�LPSURYHV�
JUDGXDWH� VWXGHQW� SHUIRUPDQFH� LQ� FDUGLRYDVFXODU�� UHVSLUDWRU\�� DQG� UHQDO�
SK\VLRORJ\���$GYDQ�LQ�SK\VLRO�(GX�����������������

7XQFD\��1���.HVHU��+� DQG 8]XQER\OX��+����������,I�NQRZOHGJH�LV�SRZHU�ZK\�NHHS�LW�
VHFUHW��6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV������������

7XFNHU��&��5����������/HYHUDJLQJ�WKH�SRZHU�RI�WHFKQRORJ\�WR�FUHDWH�VWXGHQW�FHQWHUHG�
FODVVURRPV��&RUZLQ�3UHVV��%OHQGHG�OHDUQLQJ�LQ�JUDGHV�������

:DQJ�� 4� DQG :RR�� +� ������� 1HZ� (GXFDWLRQDO� 7HFKQRORJ\�� 1HZ� \RUN�� 1RYD�
6FLHQFH�SXEOLVKHUV���������

\RXQJ� .� ������� WLHV�VRFLDO� QHWZRUNV� DQG� WKH� IDFHERRN� H[SHULHQFH�LQWHUQDWLRQ�
MRXUQDO�RI�(PHUJLQJ�WHFKQRORJLHV�DQG�VRFLHW\�������

<XNVHO��,����������,PSDFW�RI�DFWLYLW\�EDVHG�PDWKHPDWLFV�LQVWUXFWLRQ�RQ�VWXGHQWV�ZLWK�
GLIIHUHQW�SULRU�NQRZOHGJH�DQG�UHDGLQJ�DELOLWLHV��,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH�
DQG�0DWKHPDWLFV�(GXFDWLRQ�������������������



$EVWUDFWV ��

1HZ�7KRXJKWV�RQ�(GXFDWLRQ�
)DFXOW\�RI�(GXFDWLRQ�DQG�3V\FKRORJ\�� 9RO�����1R��
$O�=DKUƗ�8QLYHUVLW\ 6XPPHU�����
6XEPLW�'DWH������������ SDJH� ������� $FFHSW�'DWH������������

&RPSDULVRQ�RI�WKH�HIIHFWLYHQHVV�RI�UHYHUVH�FODVVURRP�DQG�
FODVVURRP�EDVHG�RQ�VRFLDO�QHWZRUNV�RQ�VWXGHQWV
�FUHDWLYLW\�DQG�

DFDGHPLF�SHUIRUPDQFH 


+RXVKDQJ�.KRVKQRRG��� 6DHHG�%DNKWL\DUSRXU
��

6DVDQ�%DYL���5H]D�3DVKD���

$EVWUDFW
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�FRPSDUH�WKH�HIIHFWLYHQHVV�RI�D�IOLSSHG FODVVURRP�DQG�D�
FODVVURRP� EDVHG� RQ� VRFLDO� QHWZRUNV� RQ� VWXGHQWV
� FUHDWLYLW\� DQG� DFDGHPLF�
SHUIRUPDQFH�� 7KH� PHWKRG� RI� WKH� SUHVHQW� VWXG\� ZDV D� TXDVL�H[SHULPHQWDO� SUH WHVW�
SRVW WHVW�ZLWK�D�FRQWURO�JURXS��7KH�VWXG\�SRSXODWLRQ�ZDV�DOO�KLJK�VFKRRO�VWXGHQWV�LQ�
$EGDQDQ� FLW\�� ,Q� WKLV� SURMHFW�� ��� VWXGHQWV� ZHUH� VHOHFWHG� E\� SXUSRVLYH� VDPSOLQJ�
PHWKRG�DQG�UDQGRPO\�GLYLGHG�LQWR���JURXSV��IOLSSHG�FODVVURRP��FODVVURRP�EDVHG�RQ�
VRFLDO� QHWZRUNV� DQG� WUDGLWLRQDO� FODVVURRP� �FRQWURO� JURXS��� 7RUUDQFH� &UHDWLYLW\�
4XHVWLRQQDLUH� DQG� 3KDP� DQG� 7D\ORU� $FDGHPLF� 3HUIRUPDQFH� 4XHVWLRQQDLUHV� ZHUH�
DGPLQLVWHUHG� DV� SUH�WHVW� DQG� SRVW�WHVW� IRU� WKH� JURXSV�� 7KH� UHVXOWV� RI� PXOWLYDULDWH�
DQDO\VLV�RI�FRYDULDQFH�LQGLFDWH�D�VLJQLILFDQW�DQG�SRVLWLYH�HIIHFW�RI�IOLSSHG FODVVURRP�
DQG� FODVVURRP� EDVHG� RQ� VRFLDO� QHWZRUNV� RQ� FUHDWLYLW\� DQG� DFDGHPLF� SHUIRUPDQFH�
YDULDEOHV��7KH�UHVXOWV�DOVR�VKRZHG�WKDW� WKH� IOLSSHG FODVVURRP�KDV�D�JUHDWHU SRVLWLYH�
HIIHFW� RQ� FUHDWLYLW\� DQG� DFDGHPLF� SHUIRUPDQFH� WKDQ� WKH� FODVVURRP� EDVHG� RQ� VRFLDO�
QHWZRUNV��

.H\ZRUGV�� )OLSSHG &ODVVURRP�� FODVVURRP� EDVHG� RQ� VRFLDO� QHWZRUNV� DFDGHPLF�

3HUIRUPDQFH�DQG�&UHDWLYLW\

��� 3K�'� VWXGHQW� LQ� (GXFDWLRQDO� 3V\FKRORJ\�� 'HSDUWPHQW� RI� 3V\FKRORJ\�� $KYD]�
EUDQFK��,VODPLF�$]DG�8QLYHUVLW\��$KYD]��,UDQ��KRVKELNDUDQ��#JPDLO�FRP�
��
&RUUHVSRQGLQJ� DXWKRU�� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 3V\FKRORJ\�� $KYD]�
EUDQFK��,VODPLF�$]DG�8QLYHUVLW\��$KYD]��,UDQ��VDHHGEDNKWLDUSRRU#LDXDKYD]�DF�LU
��� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 3V\FKRORJ\�� $KYD]� EUDQFK�� ,VODPLF� $]DG�
8QLYHUVLW\��$KYD]��,UDQ��J�USDVKD#\DKRR�FRP
��� $VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 3V\FKRORJ\�� $KYD]� EUDQFK�� ,VODPLF� $]DG�
8QLYHUVLW\��$KYD]��,UDQ��VDVDQEDYL#JPDLO�FRP
� 7KLV� DUWLFOH� LV� WDNHQ� IURP� WKH� 3K�'�¶V� GLVVHUWDWLRQ� RI� +RXVKDQJ� .KRVKQRRG�� D
VWXGHQW�RI�HGXFDWLRQDO�SV\FKRORJ\�DW�WKH�,VODPLF�$]DG�8QLYHUVLW\��$KYD]�%UDQFK�
'2,����������MRQWRH����������������
KWWSV���MRQWRH�DO]DKUD�DF�LU�


