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5DFKPD�.XVXPD�:DUGDQL���+D\\X�1XU�/DUDVDWL���6KHUOL�6DVPLWD��DQG�(UOLQD�'ZL�$JXVWLD�
����6��3VLNRORJL��8QLYHUVLWDV�1HJHUL�6XUDED\D��.HWLQWDQJ��6XUDED\D��,QGRQHVLD

UDFKPD������#PKV�XQHVD�DF�LG��KD\\X������#PKV�XQHVD�DF�LG��VKHUOL������#PKV�XQHVD�DF�LG��
HUOLQD������#PKV�XQHVD�DF�LG

$EVWUDFW� 7KLV� VWXG\� DLPV� WR� GHWHUPLQH� WKH� UHODWLRQVKLS�EHWZHHQ�VHOI�HIILFDF\�DQG�DFDGHPLF�DQ[LHW\�LQ�FROOHJH�
VWXGHQWV��7KH�PHWKRG�XVHG�LQ�WKLV�UHVHDUFK�LV�D�OLWHUDWXUH�VWXG\��7KH�GDWD�FROOHFWLRQ�WHFKQLTXH�LQYROYHV�FROOHFWLQJ�
VHYHUDO� VWXGLHV� WR�DQVZHU�WKH�DQDO\VLV�WHFKQLTXH�XVHG��ZKLFK�LV�WKH�FRQWHQW�DQDO\VLV�WHFKQLTXH��7R�PDLQWDLQ�WKH�
LQWHJULW\� RI� WKH� DVVHVVPHQW� DQG� SUHYHQW� LQFRUUHFW� LQIRUPDWLRQ� LQ� WKH� GDWD� DQDO\VLV�� ELEOLRJUDSK\� FKHFNV� DQG�
OLWHUDWXUH�UH�UHDGLQJ�ZHUH�FRQGXFWHG��7KH�UHVXOWV�RI�WKLV�VWXG\�DV�ZHOO�DV�WKH�FRQFOXVLRQ�DUH�WKDW�WKHUH�LV�D�VWURQJ�
QHJDWLYH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG� DFDGHPLF� DQ[LHW\� LQ�VWXGHQWV��7KH�KLJKHU�WKH�VHOI�HIILFDF\��WKH�
ORZHU� WKH� DFDGHPLF� DQ[LHW\� RI�VWXGHQWV��7KH�FRQFOXVLRQ�RI�WKLV�UHVHDUFK�LV�HYLGHQW�IURP�VHYHUDO�RWKHU�UHVHDUFK�
UHVXOWV�WKDW�KDYH�EHHQ�FDUULHG�RXW�SUHYLRXVO\�WKDW�DUH�UHOHYDQW�WR�WKH�WRSLF�ZH�WDNH�

.H\ZRUGV� VHOI�HIILFDF\��DFDGHPLF�DQ[LHW\��VWXGHQW

� ,1752'8&7,21

,Q� HGXFDWLRQ�� VWXGHQWV� IDFH�PDQ\� FKDOOHQJHV� WKDW� FDQ�DIIHFW�WKHLU�DFDGHPLF�SHUIRUPDQFH�DQG�ZHOO�EHLQJ��6WXGHQWV�DUH�
UHTXLUHG�WR�SOD\�DQ�DFWLYH�UROH�LQ�GHDOLQJ�ZLWK�DOO�WKHLU�DVVLJQPHQWV��ERWK�LQ�OHFWXUHV�DQG�DFWLYLWLHV�RXWVLGH�OHFWXUHV��5LDQL�
	�5R]DOL���������,Q�FRPSOHWLQJ�HDFK�WDVN�WKDW�LV�REWDLQHG��VWXGHQWV�QHHG�WKH�DELOLW\��VNLOO��DQG�FRQILGHQFH��,I�D�VWXGHQW�
GRHV�QRW�IHHO�FRQILGHQW�LQ�DFWXDOO\�XVLQJ�HYHU\�DELOLW\�DQG�VNLOO��WKHQ�LW�FDQ�EH�VDLG�WKDW�KH�KDV�IDLOHG�WR�FRPSOHWH�HDFK�RI�
KLV�DVVLJQPHQWV��-RKDQGD�HW�DO����������6HOI�FRQILGHQFH�LQ�WKH�DELOLW\�WKDW�LV�RZQHG�LV�FDOOHG�VHOI�HIILFDF\��6HOI�HIILFDF\�LV�
D�SHUVRQ
V�EHOLHI�LQ�KLV�RU�KHU�DELOLW\�WR�DFKLHYH�WKH�GHVLUHG�UHVXOWV��*UHHQ���������/RZ�VHOI�HIILFDF\�PDNHV�WKHP�DYRLG�
WKH� WDVNV� DQG� REOLJDWLRQV� WKH\� VKRXOG� EH� GRLQJ� DQG� ORVH� FRQILGHQFH� LQ� WKHLU� RZQ� DELOLWLHV�� WKHUHE\� LQFUHDVLQJ� WKHLU�
DQ[LHW\� OHYHO�� 7\SLFDO� DFDGHPLF�UHODWHG� DQ[LHW\� �H�J��� H[SHULHQFLQJ� IHDU�ZKLOH� DWWHQGLQJ� FODVV��ZRUU\LQJ� DERXW� ORZHU�
SHUIRUPDQFH� WKDQ� RQH¶V� FODVVPDWHV� SHUIRUPDQFH�� ZRUU\LQJ� DERXW� PDQDJLQJ� DFDGHPLF� UHVSRQVLELOLWLHV�� DQG� IHHOLQJ�
VWUHVVHG� DERXW� VFKRROZRUN��$FDGHPLF� DQ[LHW\� LV� FRQVLGHUHG� D� JHQHUDO� IRUP� RI� FHUWDLQ� W\SHV� RI� DQ[LHW\� �H�J��� WHVW� RU�
HYDOXDWLRQ� DQ[LHW\�� IRUHLJQ� ODQJXDJH� DQ[LHW\�� DQG�PDWKHPDWLFV�DQ[LHW\��LQ�WKH�VFKRRO�FRQWH[W��$FFRUGLQJ�WR�WKH�$3$��
DQ[LHW\�LV�D�IHHOLQJ�WKDW�LQFOXGHV�WHQVLRQ��ZRUU\��DQG�H[FHVVLYH�IHDU�RI�FHUWDLQ�VLWXDWLRQV��$FDGHPLF�DQ[LHW\�LV�FRQVLGHUHG�
WR� EH� D� JHQHUDOL]HG� UHSUHVHQWDWLRQ� RI� WKH�SHUFHLYHG�WKUHDW�SRVHG�E\�WKH�VWUHVVRU�IDFHG�LQ�DQ�DFDGHPLF�WDVN��VHWWLQJ��RU�
DFDGHPLF� FRQWH[W�� 7KLV�DQ[LHW\�LV�RIWHQ�DFFRPSDQLHG�E\�SK\VLFDO�V\PSWRPV�VXFK�DV�D�IDVW�KHDUWEHDW��QDXVHD��DQG�IDVW�
EUHDWKLQJ�

�1HYLG�HW�DO���������VDLG�WKDW�DQ[LHW\�FDQ�DIIHFW�WKH�VHOI�HIILFDF\�RI�LQGLYLGXDOV�ZKR�DUH�XQVXUH�ZKHQ�IDFHG�ZLWK�VWUHVVIXO�
FKDOOHQJHV� LQ� WKHLU� OLYHV�� VR� WKHVH� LQGLYLGXDOV� ZLOO� IHHO� LQFUHDVLQJO\� DQ[LRXV� DERXW� WKHVH� FKDOOHQJHV�� $FDGHPLF�
VHOI�HIILFDF\�UHSUHVHQWV�VWXGHQWV¶�FRQILGHQFH�LQ�WKHLU�DELOLW\�WR�SHUIRUP�VXFK�DFDGHPLF�DFWLYLWLHV�DV������DVNLQJ�TXHVWLRQV��
����UHVSRQGLQJ�WR�TXHVWLRQV������DSSURDFKLQJ�WHDFKHUV�IRU�KHOS������HQJDJLQJ�LQ�DFDGHPLF�GLVFXVVLRQV������IROORZLQJ�DQG�
PDNLQJ�VHQVH�RI�PDWHULDO�FRYHUHG�LQ�FODVV������PHHWLQJ�DVVLJQPHQW�DQG�SURMHFW�GHDGOLQHV������FRQVXOWLQJ�IULHQGV�IRU�KHOS��
����SURGXFLQJ�WKH�EHVW�ZRUN�LQ�H[DPV������PDNLQJ�VHQVH�RI�IHHGEDFN�IURP�WHDFKHUV�RQ�DVVLJQPHQWV�������EHLQJ�DEOH�WR�
VWXG\� LQGHSHQGHQWO\�� DQG� ����� SDVVLQJ� WKH� VHPHVWHU� LQ� WKH� ILUVW� DWWHPSW�� 7KLV�FRQFOXVLRQ�ZDV�IXUWKHU�VWUHQJWKHQHG�E\�
UHVHDUFK�ZLWK�81<� VWXGHQW� VXEMHFWV� IURP� ��IDFXOWLHV�DQG�WKH�����������EDWFK�SURJUDP�FRQGXFWHG�E\�3XUZDQWL�HW�DO��
�������ZKR�VDLG�WKDW�LI�VHOI�HIILFDF\�LQ�VWXGHQWV�LV�KLJK��DQ[LHW\�LQ�VWXGHQWV�ZLOO�KDYH�ORZ�VFRUHV��$W�WKH�FRQFOXVLRQ�RI�
WKH� VWXG\�� LW� ZDV� DOVR� IRXQG� WKDW� WKHUH� ZDV� D� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� YDULDEOHV� DQG� DQ[LHW\� YDULDEOHV� LQ�

��_�,661����������

mailto:rachma.21038@mhs.unesa.ac.id
mailto:hayyu.21114@mhs.unesa.ac.id
mailto:sherli.21122@mhs.unesa.ac.id
mailto:erlina.21145@mhs.unesa.ac.id


7KH��QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3V\FKRORJ\�DQG�(GXFDWLRQ��,&3(������
'HSDUWPHQW�RI�3V\FKRORJ\��)DFXOW\�RI�(GXFDWLRQ

8QLYHUVLWDV�1HJHUL�6XUDED\D��6XUDED\D��2FWREHU��UG������

VWXGHQWV�� %DVHG� RQ� OLWHUDWXUH� VWXGLHV� DQG� UHVHDUFK� WKDW� KDV� EHHQ� GRQH� SUHYLRXVO\�� WKLV� LV� WKH� EDVLV� IRU� UHVHDUFKHUV� WR�
FRQGXFW�UHVHDUFK�XVLQJ�OLWHUDWXUH�VWXGLHV�ZLWK�WKH�WRSLF��5HODWLRQVKLS�RI�6HOI�(IILFDF\�ZLWK�6WXGHQW�$FDGHPLF�$Q[LHW\�

� 0$7(5,$/6�$1'�0(7+2'6

7KLV�UHVHDUFK�XVHV�DQ�DSSURDFK�LQ�WKH�IRUP�RI�D�OLWHUDWXUH�VWXG\�RU�OLWHUDWXUH�UHYLHZ��/LWHUDWXUH�VWXGLHV�DUH�REWDLQHG�IURP�
YDULRXV� VRXUFHV�� LQFOXGLQJ� ERRNV�� OLEUDULHV�� MRXUQDOV�� DQG� WKH� LQWHUQHW�� 7KH� OLWHUDWXUH� VWXG\� IRU� WKLV� UHVHDUFK� LQFOXGHV�
VHYHUDO�VHULHV�RI�DFWLYLWLHV�LQFOXGLQJ�OLWHUDWXUH�GDWD�FROOHFWLRQ��UHDGLQJ�DQG�UHFRUGLQJ��DQG�V\VWHPDWLF��FULWLFDO��REMHFWLYH��
DQG�DQDO\WLFDO�GDWD�SURFHVVLQJ��7KH�IRUP�RI�ZULWLQJ�XVHG�LV�D�OLWHUDWXUH�VWXG\�WKDW�HPSKDVL]HV�WKH�UHVXOWV�RI�UHVHDUFK�WKDW�
KDYH� D� UHODWLRQVKLS� ZLWK� WKH� WRSLF� RU� YDULDEOH� WKDW� KDV� EHHQ� FKRVHQ�� QDPHO\� VHOI�HIILFDF\� DQG� DFDGHPLF� DQ[LHW\� LQ�
VWXGHQWV�� ,Q� WKLV� VWXG\�� WKH� GDWD� XVHG� DQG� DQDO\]HG� DUH� VHFRQGDU\� GDWD� REWDLQHG�IURP�UHVHDUFK�UHVXOWV�WKDW�KDYH�EHHQ�
FRQGXFWHG�SUHYLRXVO\�DQG�KDYH�EHHQ�SXEOLVKHG�LQ�QDWLRQDO�DQG�LQWHUQDWLRQDO�DUWLFOHV��MRXUQDOV��RU�ERRNV��5HVHDUFKHUV�JHW�
UHIHUHQFHV� E\� VHDUFKLQJ�WKH�LQWHUQHW�XVLQJ�VHDUFK�HQJLQHV�VXFK�DV�*RRJOH�6FKRODU��5HVHDUFKJDWH��WKH�1DWLRQDO�/LEUDU\�
�3HUSXVQDV��� DQG�*RRJOH�%RRN��7KH�GDWD�DQDO\VLV�PHWKRG�XVHG�LQ�WKLV�UHVHDUFK�LV�WKH�FRQWHQW�DQDO\VLV�WHFKQLTXH��7KLV�
DQDO\VLV�LV�XVHG�WR�JHW�YDOLG�LQIRUPDWLRQ�DQG�FDQ�EH�UHDQDO\]HG�RQ�WKH�EDVLV�RI�FRQWH[W��.ULSSHQGRII���������,Q�DQDO\]LQJ�
WKH�GDWD��ILUVW�DQDO\]H�WKH�UHVXOWV�RI�VLJQLILFDQW�UHVHDUFK��1H[W��FKRRVH�WKH�\HDU�RI�SXEOLFDWLRQ�RI�WKH�MRXUQDO�RU�ERRN�ZLWK�
WKH�PRVW�UHFHQW�HGLWLRQ��7KH�UHVHDUFKHU�DOVR�UHDGV�WKH�DEVWUDFW�WR�VHH�LI�WKH�FRQWHQW�RI�WKH�VRXUFH�LV�UHODWHG�WR�WKH�WRSLF�WKH�
UHVHDUFKHU�ZDQWV�WR�UDLVH�

� 5(68/76

6WXGHQWV�DUH�LQWHJUDO�WR�WKH�HGXFDWLRQDO�V\VWHP��DQG�WKHLU�H[SHULHQFHV�DUH�XQGHQLDEO\�LQWHUWZLQHG�ZLWK�DFDGHPLF�SXUVXLWV�
DV�ZHOO� DV� WKH� DSSUHKHQVLRQ� DVVRFLDWHG�ZLWK� WKHVH� HQGHDYRUV�� (DFK�VWXGHQW��XQGRXEWHGO\��SRVVHVVHV�D�XQLTXH�OHYHO�RI�
VHOI�HIILFDF\�� 7R� IXOILOO� WKH� REMHFWLYHV� RI� RXU� VWXG\��ZH� KDYH�FRPSLOHG�SUHYLRXV�UHVHDUFK�WKDW�GHOYHV�LQWR�WKH�LQWULFDWH�
UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG� VWXGHQWV
� DFDGHPLF� DQ[LHW\�� 2XU� ILQGLQJV� IURP� WKLV� FRPSLODWLRQ� UHYHDO� D�
FRQVLVWHQW� SDWWHUQ� RI� LQWHUFRQQHFWLRQ� EHWZHHQ� VHOI�HIILFDF\� DQG� DFDGHPLF� DQ[LHW\�� �%DUURZV� HW� DO��� ������ FRQGXFWHG�
HPSLULFDO�UHVHDUFK��SURYLGLQJ�FRQFUHWH�HYLGHQFH�RI�D�FRUUHODWLRQ�EHWZHHQ�VHOI�HIILFDF\��H[DPLQDWLRQ�DQ[LHW\��DQG�RYHUDOO�
DFDGHPLF�DFKLHYHPHQW��)URP�WKHLU�ZRUN��ZH�SRVLW�WKDW�D�VWXGHQW
V�VHOI�DVVXUDQFH�LV�GLUHFWO\�SURSRUWLRQDO�WR�WKHLU�OHYHOV�
RI� DFDGHPLF� DQ[LHW\�� 7KLV� SHUVSHFWLYH� DOLJQV�ZLWK� WKH� UHVHDUFK� FRQGXFWHG� E\� �<HúLO\XUW�� �������ZKR� HPSKDVL]HV�WKH�
VLJQLILFDQW� H[SODQDWRU\� SRZHU� RI� DFDGHPLF� DQ[LHW\� UHJDUGLQJ� VHOI�HIILFDF\�� $OWKRXJK� <HúLO\XUW
V� VWXG\� IRFXVHV� RQ�
HGXFDWRUV�DV�VXEMHFWV��ZH�FRQWHQG�WKDW�HGXFDWRUV�DQG�VWXGHQWV�VKDUH�D�FRPPRQ�WKUHDG�DV�NH\�DFWRUV�ZLWKLQ�WKH�HGXFDWLRQ�
V\VWHP�� LQKHUHQWO\� OLQNHG� WR� WKH� DFDGHPLF� GRPDLQ�� )XUWKHUPRUH�� WKH� �1LH� HW� DO��� ������VWXG\�GHOYHV�LQWR�WKH�LVVXH�RI�
VWXGHQW� DVVLJQPHQWV�� KLJKOLJKWLQJ� WKH� SRWHQWLDO� IRU� LQFUHDVHG� DFDGHPLF� DQ[LHW\� ZKHQ� QRW� EDODQFHG� ZLWK� DGHTXDWH�
VHOI�HIILFDF\�� %DVHG� RQ� RXU�FXUUHQW�XQGHUVWDQGLQJ��LW�LV�HYLGHQW�WKDW�VHOI�HIILFDF\�DQG�VWXGHQW�DFDGHPLF�DQ[LHW\�KDYH�D�
SRVLWLYH�DQG�LQWHUFRQQHFWHG�UHODWLRQVKLS�

� ',6&866,216

%DVHG�RQ�WKH�H[WHQVLYH�OLWHUDWXUH�UHYLHZ�ZH
YH�FRPSLOHG��LW�EHFRPHV�HYLGHQW�WKDW�VHOI�HIILFDF\�LV�LQWULFDWHO\�OLQNHG�WR�WKH�
DFDGHPLF�DQ[LHW\�H[SHULHQFHG�E\�FROOHJH�VWXGHQWV��6WXGHQWV�ZLWK�KLJK�VHOI�HIILFDF\�WHQG�WR�KDYH�D�UHGXFHG�OLNHOLKRRG�RI�
H[SHULHQFLQJ� VLJQLILFDQW� DFDGHPLF� DQ[LHW\��ZKHUHDV� WKRVH�ZLWK�ORZHU�VHOI�HIILFDF\�RIWHQ�JUDSSOH�ZLWK�KLJKHU�OHYHOV�RI�
DFDGHPLF� DQ[LHW\�� 6HYHUDO� VWXGLHV� SURYLGH� HPSLULFDO� VXSSRUW� IRU� WKH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\�DQG�DFDGHPLF�
DQ[LHW\�

2QH� VXFK� VWXG\�� IRFXVLQJ� RQ� VWXGHQW� VHOI�HIILFDF\� DQG� SHUVLVWHQFH� ZKLOH� ZRUNLQJ� RQ� WKHLU� WKHVHV� LQ� WKH� FRQWH[W� RI�
DFDGHPLF�DQ[LHW\��UHYHDOV�D�QRWDEOH�FRQQHFWLRQ�EHWZHHQ�VHOI�HIILFDF\��DQ[LHW\��DQG�SHUVLVWHQFH��0XJLDUVR�HW�DO����������
7KH� ILQGLQJV� LQGLFDWH� WKDW� VHOI�HIILFDF\� VLJQLILFDQWO\� LQIOXHQFHV� DQ[LHW\� OHYHOV� DQG� SHUVLVWHQFH� DPRQJ� VWXGHQWV��
)XUWKHUPRUH��DQRWKHU�UHVHDUFK�HQGHDYRU�H[SORULQJ�VHOI�HIILFDF\�DQG�VWXGHQW�DFDGHPLF�DQ[LHW\�HVWDEOLVKHV�D�QHJDWLYH�DQG�
VLJQLILFDQW�FRUUHODWLRQ��ZLWK�KLJKHU�VHOI�HIILFDF\�DPRQJ�VWXGHQWV�UHVXOWLQJ�LQ�ORZHU�OHYHOV�RI�DFDGHPLF�DQ[LHW\��3XUZDQWL�
HW�DO����������7KLV�ILQGLQJ�XQGHUVFRUHV�WKH�SLYRWDO�UROH�RI�VHOI�HIILFDF\�LQ�PLWLJDWLQJ�DFDGHPLF�DQ[LHW\��&RQYHUVHO\��GDWD�
VWHPPLQJ�IURP�UHVHDUFK�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�DFDGHPLF�DQ[LHW\�DQG�VHOI�HIILFDF\�UHYHDOV�WKDW�DFDGHPLF�DQ[LHW\�LV�
VLJQLILFDQWO\� OLQNHG� WR� VHOI�HIILFDF\��ZKHUHE\�KHLJKWHQHG�DFDGHPLF�DQ[LHW\�LV�DVVRFLDWHG�ZLWK�GLPLQLVKHG�VHOI�HIILFDF\�
�)LWUL�	�)LUPDQ���������7KLV�LQWHUUHODWLRQ�XQGHUVFRUHV�KRZ�DFDGHPLF�DQ[LHW\�FDQ�HURGH�VWXGHQWV
�EHOLHI�LQ�WKHLU�DELOLW\�WR�
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VXFFHHG��,W�LV�LPSRUWDQW�WR�QRWH�WKDW�RXU�UHVHDUFK��ZKLOH�LQIRUPDWLYH��KDV�OLPLWDWLRQV��:H�FRQGXFWHG�D�OLWHUDWXUH�VWXG\�DQG�
GLG�QRW�GLUHFWO\�HQJDJH�ZLWK�VWXGHQW�VXEMHFWV��7R�IXUWKHU�DGYDQFH�WKLV�ILHOG�RI�VWXG\��ZH�UHFRPPHQG�IXWXUH�UHVHDUFK�WR�
H[SDQG� WKH� QXPEHU� RI� VRXUFHV�� LQFRUSRUDWH� GLUHFW� UHVHDUFK� ZLWK� VWXGHQW� SDUWLFLSDQWV�� DQG� FRQWLQXH� WR� XQUDYHO� WKH�
FRPSOH[�UHODWLRQVKLS�EHWZHHQ�VHOI�HIILFDF\�DQG�DFDGHPLF�DQ[LHW\�

7KH�*HQHUDO� 6HOI�(IILFDF\� 6FDOH�ZDV� GHYHORSHG� E\� 6KHUHU� HW� DO�� LQ�������.RUG]DQJDQHK�HW�DO����������'HVSLWH�EHLQJ�
GHYHORSHG� PDQ\� \HDUV� DJR�� WKLV� VFDOH� FRQWLQXHV� WR� EH� IUHTXHQWO\� XVHG� WR� PHDVXUH� VHOI�HIILFDF\� OHYHOV�� 7KH� VFDOH�
FRPSULVHV� ��� VWDWHPHQWV� WKDW� DVVHVV� WKUHH� DVSHFWV� RI� EHKDYLRU�� WKH� GHVLUH� WR� LQLWLDWH� DQ� DFWLRQ�� VXVWDLQHG� HIIRUW� LQ�
FRPSOHWLQJ� DQ� DFWLRQ��DQG�UHVLOLHQFH�LQ�WKH�IDFH�RI�REVWDFOHV��7KH�HYDOXDWLRQ�RI�WKLV�VFDOH�HPSOR\V�D�/LNHUW�VFDOH�ZLWK�
ILYH�RSWLRQV��UDQJLQJ�IURP���WR����4XHVWLRQV�����������������DQG����DUH�UDWHG�ZLWK�VFRUHV�RI����LQGLFDWLQJ�VWURQJO\�DJUHH�����
�LQGLFDWLQJ�DJUHH���RU����LQGLFDWLQJ�GLVDJUHH���ZKLOH�WKH�RWKHU�LWHPV�DUH�UDWHG�ZLWK�LQYHUVH�VFRUHV�

� &21&/86,216

%DVHG� RQ� WKH� OLWHUDWXUH� VWXG\� GLVFXVVHG� LQ� WKH� SUHYLRXV� FKDSWHU� UHJDUGLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG�
DFDGHPLF� DQ[LHW\� LQ� VWXGHQWV�� LW� FDQ� EH� FRQFOXGHG� WKDW� WKHUH� LV� DQ� LQYHUVH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG�
DFDGHPLF�DQ[LHW\�LQ�VWXGHQWV��7KH�KLJKHU�WKH�VHOI�HIILFDF\��WKH�ORZHU�WKH�DFDGHPLF�DQ[LHW\�WKDW�ZLOO�EH�H[SHULHQFHG��9LFH�
YHUVD��WKH�ORZHU�WKH�VHOI�HIILFDF\��WKH�KLJKHU�WKH�DFDGHPLF�DQ[LHW\�

$&.12:/('*(0(176

:H� DV�ZULWHUV� DUH� YHU\� JUDWHIXO� WR�0UV��8PL�$QXJHUDK� ,]]DWL� DV� D� OHFWXUHU� LQ�WKH�6HOI�'HYHORSPHQW�FRXUVH�ZKR�KDV�
KHOSHG� DQG� JXLGHG� XV� LQ� ZULWLQJ� WKLV� DUWLFOH��:H� DOVR� WKDQN� RXU� IULHQGV� DQG� HYHU\RQH� LQYROYHG� LQ� KHOSLQJ� H[SHGLWH�
UHVHDUFK�DQG�DUWLFOH�ZULWLQJ�

5()(5(1&(6

%DUURZV��-���'XQQ��6���	�$��/OR\G��&����������$Q[LHW\��6HOI�(IILFDF\��DQG�&ROOHJH�([DP�*UDGHV��8QLYHUVDO�-RXUQDO�RI�(GXFDWLRQDO�
5HVHDUFK�����������±�����KWWSV���GRL�RUJ����������XMHU������������

)LWUL�� 1�� )��� 	� )LUPDQ�� �������� 7KH� 5HODWLRQVKLS� RI� $FDGHPLF� $Q[LHW\� ZLWK� 6HOI� (IILFDF\�� -XUQDO� 1HR� .RQVHOLQJ�� ������ �±���
KWWSV���GRL�RUJ���������������NRQV����

*UHHQ�� =�� $�� �������� *HQHUDOL]HG� 6HOI�(IILFDF\� 6KLHOGV� RQ� WKH� 1HJDWLYH� (IIHFW� RI�$FDGHPLF�$Q[LHW\�RQ�$FDGHPLF�6HOI�(IILFDF\�
'XULQJ� &29,'���� 2YHU� 7LPH�� $� 0L[HG�0HWKRG� 6WXG\�� -RXUQDO� RI� 6FKRRO� DQG� (GXFDWLRQDO� 3V\FKRORJ\�� ������ ��±����
KWWSV���GRL�RUJ����������MRVHS�Y�L����

-RKDQGD��0��� .DUQHOL�� <��� 	�$UGL�� =�� �������� 6HOI�(IILFDF\� 6LVZD� GDODP�0HQ\HOHVDLNDQ�7XJDV�6HNRODK�GL�603�1HJHUL���$PSHN�
$QJNHN��-XUQDO�1HR�.RQVHOLQJ���������±���KWWSV���GRL�RUJ�KWWS���G[�GRL�RUJ���������������

.ULSSHQGRII��.����������$QDOLVLV�,VL��3HQJDQWDU�7HRUL�GDQ�0HWRGRORJL��&LWUD�1LDJD�5DMDZDOL�3UHVV�

.RUG]DQJDQHK�� =��� %DNKWLDUSRXU�� 6��� +DIH]L�� )��� 	� 'DVKWER]RUJL�� =�� �������� 7KH� 5HODWLRQVKLS� EHWZHHQ� 7LPH�0DQDJHPHQW� DQG�
$FDGHPLF�%XUQRXW�ZLWK�WKH�0HGLDWLQJ�5ROH�RI�7HVW�$Q[LHW\�DQG�6HOI�HIILFDF\�%HOLHIV�DPRQJ�8QLYHUVLW\�6WXGHQWV��-RXUQDO�RI�0HGLFDO�
(GXFDWLRQ����������±���KWWSV���GRL�RUJ���������MPH�������

0XJLDUVR��+���6HW\RZDQL��1���	�7HGUD��/��%����������6HOI�HIILFDF\�GDQ�3HUVLVWHQVL�0DKDVLVZD�.HWLND�0HQJHUMDNDQ�6NULSVL�'LWLQMDX�
GDUL�.HFHPDVDQ�$NDGHPLN��7(5$387,.��-XUQDO�%LPELQJDQ�'DQ�.RQVHOLQJ�������������KWWSV���GRL�RUJ�KWWSV���GRL�RUJ��������������

1HYLG��-��6���-HDQHWWH��0���5DWUL��0���.ULVWLDML��:��&���*UHHQH��%���	�5DWKXV��6��$����������3VLNRORJL�$EQRUPDO��(UODQJJD�

1LH��<���/DX��6���	�/LDX��$��.����������5ROH�RI�$FDGHPLF�6HOI�HIILFDF\�LQ�0RGHUDWLQJ�WKH�5HODWLRQ�EHWZHHQ�7DVN�,PSRUWDQFH�DQG�7HVW�
$Q[LHW\��/HDUQLQJ�DQG�,QGLYLGXDO�'LIIHUHQFHV������������±�����KWWSV���GRL�RUJ�KWWSV���GRL�RUJ���������M�OLQGLI������������

3XUZDQWL��,��<���:DQJLG��0��1���	�$PLQDK��6����������6HOI�(IILFDF\�DQG�$FDGHPLF�$Q[LHW\�RI�&ROOHJH�6WXGHQWV��3URFHHGLQJV�RI�WKH�
�QG� ,QWHUQDWLRQDO� 6HPLQDU� RQ� *XLGDQFH� DQG� &RXQVHOLQJ� ����� �,6*&� ������� ����� ���±�����
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7KH��QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�3V\FKRORJ\�DQG�(GXFDWLRQ��,&3(������
'HSDUWPHQW�RI�3V\FKRORJ\��)DFXOW\�RI�(GXFDWLRQ

8QLYHUVLWDV�1HJHUL�6XUDED\D��6XUDED\D��2FWREHU��UG������
KWWSV���GRL�RUJ���������DVVHKU�N�����������

5LDQL��:��6���	�5R]DOL��<��$����������+XEXQJDQ�DQWDUD�6HOI�(IILFDF\�GDQ�.HFHPDVDQ�VDDW�3UHVHQWDVL�SDGD�0DKDVLVZD�8QLYHULVWDV�(VD�
8QJJXO��-XUQDO�3VLNRORJL����������±��

<HúLO\XUW�� (�� �������� $FDGHPLF� /RFXV� RI� &RQWURO�� 7HQGHQFLHV� WRZDUGV� $FDGHPLF� 'LVKRQHVW\� DQG� 7HVW� $Q[LHW\� /HYHOV� DV� WKH�
3UHGLFWRUV� RI� $FDGHPLF� 6HOI�HIILFDF\�� .XUDP� YH� 8\JXODPDGD� (JLWLP� %LOLPOHUL�� ������� ����±������
KWWSV���GRL�RUJ����������HVWS������������
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