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$EVWUDFW��6WURQJ��GHVLUDEOH� DQG�PXWXDO� UHODWLRQVKLS�EHWZHHQ�SDUHQWV� DQG�FKLOG� LV� QHFHVVDU\� VR� WKDW� QXUVHV� FDQ� DFKLHYH�WKHLU�GXWLHV�DQG�GHOLYHU\�RI�FDUH� WR� WKH�FKLOG��7KLV� UHODWLRQVKLS�VKRXOG�EH� LGHQWLILHG� LQ�FRQWH[W�RI� IDPLO\� �6W\OH�&RQWURO�3DUHQWLQJ�� LQ�RUGHU� IRU� WKH�QXUVHV� WR�PDLQWDLQ� WKRVH�SDUWV�RI� IDPLO\� UHODWLRQVKLS� UHODWHG� WR�QXUVLQJ�GXWLHV��$Q\KRZ�� WKH�DFWLRQV�VKRXOG�EH�SODQQHG� LQ�D�PDQQHU� WKDW�EH�ZHOO�DGMXVWHG�ZLWK�FKLOGUHQ
�PRUDOH�DQG�KHOS� WR�GHFUHDVH�FKLOG
V�DQ[LHW\��7KH� SUHVHQW� GHVFULSWLYH� FRUUHODWLRQ� VWXG\� DLPV� WR� GHWHUPLQH� WKH� UHODWLRQVKLS� RI� EHKDYLRUDO�PRGHOV� RI� SDUHQW�ZLWK� WKHLU�FKLOGUHQ¶V�DQ[LHW\������VWXGHQWV�LQ�DJH���� WR����� LQ����JRYHUQPHQWDO�JLUO�JXLGDQFH�VFKRROV��'LVW����RI�7HKUDQ�FLW\��7KH�WRROV�ZHUH�TXHVWLRQQDLUHV�SODQQHG�IRU�VWXGHQWV�DQG�SDUHQWV�FRQVLVWLQJ�GHPRJUDSKLF�FKDUDFWHULVWLFV��SK\VLRORJLF�V\PSWRPV�RI� DQ[LHW\�� ³6SLHO� %HUJHU� $Q[LHW\� 7HVW´� IRU� SDUHQWV� DQG� ³5H\QROGV� DQG� 5LFKPRQG� $Q[LHW\� 7HVWV´� IRU� VWXGHQWV�� 7KH�DPRXQW� RI� DQ[LHW\� DPRQJ� WKHVH� JURXSV� ZDV� DQDO\]HG� XVLQJ� &KL�VTXDUH� WHVW� DQG� )LVKHU� H[DFW� WHVW� LQ� 6366� VWDWLVWLFDO�VRIWZDUH�� 5HVXOWV� VKRZHG� WKDW� WKH� DPRXQW� RI� DQ[LHW\� DPRQJ� VWXGHQWV� ZDV� ����� ZLWK� WKH� PRVW� DQ[LHW\� ������ DPRQJ�DGROHVFHQWV�ZKR� HYDOXDWHG� WKHLU� SDUHQWV
� EHKDYLRU� DV� DXWRFUDWLF� �3 �������� DQG� WKH� OHDVW� DQ[LHW\� ������� LQ� DGROHVFHQWV�ZKR�KDG�GHPRFUDWLF�SDUHQWV� �3 ��������7KHVH� ILQGLQJV� VKRZV� WKDW� WKHUH� LV� VWDWLVWLFDOO\� VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ�DQ[LHW\�DQG�VW\OH�FRQWURO�SDUHQWLQJ��3���������GI ����6W\OH�FRQWURO�SDUHQWLQJ�SOD\V�DQ�LPSRUWDQW�UROH�LQ�FKLOGUHQ¶V�DQ[LHW\��WKHUHIRUH��KHDOWK�FDUH�SURYLGHUV�FDQ�EH�HIIHFWLYH�LQ�GHFUHDVLQJ�&KLOGUHQ
�DQ[LHW\�E\�WHDFKLQJ�VW\OH�FRQWURO�SDUHQWLQJ����>)HUHVKWHK�*KDOMDHL��%HK]DG�1DURXLH��0DKLQ�1DGHULIDU��0RKDPPDG�*KDVHPL�UDG�DQG�+DPLGHK�+DQDIL�ERMG��6WXG\�RI�$Q[LHW\� DQG� 6W\OH� &RQWURO� 3DUHQWLQJ�� /LIH� 6FL� -�� ����������� �������@�� �,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP� ���.H\ZRUGV��6W\OH�&RQWURO�3DUHQWLQJ�$Q[LHW\�*LUOV�
�
,QWURGXFWLRQ���$Q[LHW\� LV� FRQVLGHUHG� DV� DQ� LQVHSDUDEOH� SDUW� RI� KXPDQ�H[SHULHQFH� DQG� QDWXUH�� D� PRGH� ZKLFK� LV� FUHDWHG� E\�VWUHVV�� 'XULQJ� WKH� KLVWRU\�� SHRSOH� KDYH� HQFRXQWHUHG�PDQ\� VRFLDO�� HFRQRPLFDO� DQG� WHFKQRORJLFDO� FKDQJHV�UHVXOWHG� LQ� UHDFWLRQV� DJDLQVW� VWUHVV� VLWXDWLRQV� �����$Q[LHW\� LV� D� YDJXH� DQQR\DQFH� IHHOLQJ� WRJHWKHU� ZLWK�DSSUHKHQVLRQ�ZKLFK�KDV�EHHQ�GHYHORSHG� LQ� UHVSRQVH� WR�LQWHUQDO� DQG� H[WHUQDO� VWLPXODWLRQV� DQG� FDQ� OHDG� WR�FRJQLWLYH�� DIIHFWLYH�� SK\VLFDO� DQG� EHKDYLRUDO� V\PSWRPV������ $Q[LHW\� GLVRUGHUV� LV� RQH� RI� WKH� PRVW� FRPPRQ�SV\FKRORJLFDO� GLVRUGHUV�� DV� DQQXDOO\�� ��� PLOOLRQV�SHUVRQV�LQ�8�6�$��DUH�DIIHFWHG�DQG�RQH�RI�IRXU�LQYROYHV�LQ� DQ[LHW\� ����� :RPHQ� H[SHULHQFH� DQ[LHW\� GLVRUGHUV�WZLFH�PRUH�WKDQ�PHQ������5HJDUGLQJ�HWLRORJ\�RI�DQ[LHW\��GLIIHUHQW�FDXVHV�KDV�EHHQ�DGGUHVVHG� IURP� SV\FKRORJLFDO�� ELRORJLFDO�� HWKRORJLFDO��JHQHWLF� DQG� VRFLDO�FXOWXUDO� WKHRU\� SRLQWV� RI� YLHZ� �����:KHUHDV� SDUHQWV� GHDO� ZLWK� WKHLU� FKLOGUHQ� LQ� GLIIHUHQW�VW\OHV��WKH�W\SH�RI�EHKDYLRU�ZLWK�FKLOG�FDQ�EH�LQIOXHQFHG��

�

E\� FXOWXUDO� LVVXHV�� WKHLU� VRFLDO� FODVV� DQG� HFRQRPLFDO�VRXUFHV� ����� $FFRUGLQJ� WR� GHYHORSPHQWDO� WKHRULHV� RI�DQ[LHW\��DFFHSWDQFH�RI�FKLOGUHQ�E\�WKHLU�SDUHQWV��FRQWURO��VW\OH� DQG� WKHLU� EHKDYLRUV� DUH� UHODWHG� ZLWK� DSSHDULQJ�V\PSWRPV�RI�DQ[LHW\�LQ�FKLOGUHQ������$OWKRXJK�WKHUH�DUH�PDQ\� EHKDYLRUV� LQ� VW\OH� FRQWURO� SDUHQWLQJ�� EXW�� WKUHH�DXWRFUDWLF�� QRQ�LQWHUYHQWLRQDO� DQG� GHPRFUDWLF� PRGHOV�DUH�PRVWO\�XVHG������5HVXOWV�RI� VWXGLHV� VKRZ�DQ� LQFUHDVH� LQ�YDULRXV� W\SHV�RI�PHQWDO� GLVRUGHUV� VXFK� DV� DQ[LHW\� DQG� DOVR� GHPRQVWUDWH�WKH�HIIHFWV�RI�VW\OH�FRQWURO�SDUHQWLQJ�LQ�GHYHORSLQJ�VXFK�GLVRUGHUV�� 7KH� UHVXOWV� RI� VRPH� VWXGLHV� DERXW� VW\OH�FRQWURO�SDUHQWLQJ�VKRZ�WKDW�WKH�RWKHU�PHWKRGV�VKRXOG�EH�IRXQG� WR� FRQWURO� DQG� GHFUHDVH� DQ[LHW\� LQ� FKLOGUHQ��6WURQJ�� GHVLUDEOH� DQG� PXWXDO� UHODWLRQVKLS� EHWZHHQ�SDUHQWV�DQG�FKLOG�LV�QHFHVVDU\�VR�WKDW�QXUVHV�FDQ�DFKLHYH�WKHLU� GXWLHV� DQG� GHOLYHU\� RI� FDUH� WR� WKH� FKLOG�� 7KLV�UHODWLRQVKLS� VKRXOG� EH� LGHQWLILHG� LQ� FRQWH[W� RI� IDPLO\��6W\OH� &RQWURO� 3DUHQWLQJ�� LQ� RUGHU� IRU� WKH� QXUVHV� WR�
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PDLQWDLQ� WKRVH� SDUWV� RI� IDPLO\� UHODWLRQVKLS� UHODWHG� WR�QXUVLQJ�GXWLHV��2Q�WKH�RWKHU�KDQG��QXUVHV�RI�VFKRRO�FDQ�SOD\� DQ� LPSRUWDQW� UROH� LQ� GHFUHDVLQJ� DQ[LHW\� DULVLQJ�IURP�VW\OH�FRQWURO�SDUHQWLQJ�DQG�SUHYHQWLQJ�PHQWDO�DQG�SV\FKRORJLFDO� GLVHDVHV� E\� DFTXDLQWDQFH�ZLWK�PRUDOH� RI�FKLOGUHQ� DQG� DGROHVFHQWV� DQG� LQIRUPLQJ� SDUHQWV� RI�GHYHORSPHQWDO�QHHGV�RI� WKHLU�FKLOGUHQ��&RQVLGHULQJ� WKLV�LVVXH�� VLJQLILFDQFH� RI� WKH� EHVW� NLQG� RI� EHKDYLRU� RI�SDUHQWV�ZLWK�VWXGHQW�LV�GLVWLQJXLVKHG��7KLV�VWXG\�DLPV�WR�GHWHUPLQH� UHODWLRQVKLS� EHWZHHQ� VWXGHQWV¶� DQ[LHW\� ZLWK�VW\OH�FRQWURO�SDUHQWLQJ���
0DWHULDO�DQG�0HWKRGV��7KLV� UHVHDUFK� LV� D� GHVFULSWLYH� FRUUHODWLRQ� VWXG\�SHUIRUPHG� WR� GHWHUPLQH� WKH� UHODWLRQVKLS� EHWZHHQ�VWXGHQWV¶� DQ[LHW\� ZLWK� VW\OH� FRQWURO� SDUHQWLQJ� LQ� ������������� 7KH� VDPSOH� FRQVLVWHG� RI� ���� VWXGHQWV� LQ� WKLUG�JUDGH� RI� JRYHUQPHQWDO� JXLGDQFH� VFKRRO� LQ� 'LVW�� �� RI�7HKUDQ�FLW\�E\�XVLQJ���VWDJH�VDPSOLQJ�PHWKRG��$W�ILUVW��QDPHV�RI�DOO�VFKRROV�LQ�'LV����RI�7HKUDQ�ZHUH�SUHSDUHG�DQG� WHQ� VFKRROV� ZHUH� UDQGRPO\� VHOHFWHG�� WKHQ�� WZR�FODVVHV� IURP� HDFK� VFKRRO� ZHUH� UDQGRPO\� VHOHFWHG��6WXGHQWV�ZHUH�XQGHU�JXDUGLDQVKLS�RI� WKHLU�PDLQ�SDUHQWV�DQG� GLG� QRW� KDYH� DQ\� KLVWRU\� RI� NQRZQ� SK\VLFDO� RU�PHQWDO� GLVHDVHV�� $V� DQ[LHW\� LQ� VWXGHQWV� FRXOG� EH� WKH�UHVXOW�RI�PRUELG�DQ[LHW\�RI� WKHLU�SDUHQWV��SDUHQWV�RI� WKH�VDPSOH� VWXGHQWV� VKRXOG� KDYH� QR� SK\VLFDO� DQG� PHQWDO�GLVHDVHV�DQG�PRUELG�DQ[LHW\�VR�WKDW� WKH�UHVHDUFKHUV�FDQ�UHDFK� WR� DQ[LHW\� UHVXOWLQJ� IURP� VW\OH� FRQWURO� SDUHQWLQJ��WKHUHIRUH�SDUHQWV�ZHUH�VFUHHQHG�E\�(VSLOO%HUJHU�WHVW�DQG�ZHUH� RPLWWHG� IURP� UHVHDUFK� LQ� FDVH� RI� DQ\� SUREOHP��$IWHU� WDNLQJ� WKH� SHUPLVVLRQ� IURP� WKH� VFKRRO� SULQFLSOH��ZH� FKRVH� WLPHV� ZKLFK� VWXGHQW� KDG� HLWKHU� QR� FODVV� RU�H[HUFLVH� FODVVHV�� 2XU� DLP� ZDV� WR� KDYH� DOO� VWXGHQWV� LQ�HTXDO�FRQGLWLRQ� DQG�ZLWKRXW� VWUHVV��7KH�YLWDO� VLJQ�ZHUH�FDOFXODWHG� IURP� DOO� SDUWLFLSDQWV� HTXDOO\� LQ� VLWWLQJ�SRVLWLRQ�� 7KRVH� ZLWK� DEQRUPDO� VLJQV� ZHUH� UHIHUUHG� WR�KHDOWK� FDUH� FHQWHUV� IRU� IXUWKHU� HYDOXDWLRQ�� � 7KH�TXHVWLRQQDLUHV�ZHUH�JLYHQ� WR� VWXGHQW� WR� ILOO�DQG�RQH� IRU�SDUHQWV�ZDV�WDNHQ�KRPH��7RROV� IRU� JDWKHULQJ� GDWD� LQ� WKLV� UHVHDUFK� FRQVLVWHG� RI�WZR� VHSDUDWH� TXHVWLRQQDLUHV� UHODWLQJ� WR� SDUHQWV� DQG�VWXGHQWV�� 7KH� ILUVW� TXHVWLRQQDLUH� LQFOXGHG� GHPRJUDSKLF�FKDUDFWHULVWLFV� RI� SDUHQWV� ��� TXHVWLRQV��� 'LDQD� %ULQGHU�WHVW� IRU� UHFRJQLWLRQ� RI� VW\OH� FRQWURO� SDUHQWLQJ� �ZKLFK�FRQVLVWV�RI����TXHVWLRQV�UHODWHG�WR�FRQWURO�SDUHQWLQJ�DQG�HDFK�TXHVWLRQ�KDG���GLIIHUHQW�DQVZHUV��2QH�ZDV�FKRVHQ�DQG� DFFRUGLQJ� WR� DQVZHU� ZH� FRXOG� GHWHUPLQH� W\SH� RI�SDUHQWLQJ��� DQG� HVFKSLOOEHUJHU� HYLGHQW� DQG� FRYHUW�DQ[LHW\� WHVW� ���� TXHVWLRQV�� EDVHG� RQ� /LNHUW� VFDOH��$FKLHYHPHQW�RI�VFRUH���������PHDQV�OLJKW�DQ[LHW\���������� PHDQV� PLGGOH� DQ[LHW\�� DQG� �������� PHDQV� LQWHQVH�DQ[LHW\�� 7KH� VHFRQG� TXHVWLRQQDLUH� FRQVLVWHG� RI�GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� VWXGHQWV� ��� TXHVWLRQV���UHFRUGV�RI�SK\VLRORJLF�V\PSWRPV�RI�VWXGHQWV
�DQ[LHW\����TXHVWLRQV�� �LQ� WKLV� UHVHDUFK� SK\VLRORJLF� V\PSWRPV�PHDQV� UHFRUGV� RI� EORRG� SUHVVXUH�� SXOVH�� UHVSLUDWLRQ��WHPSHUDWXUH�� V\PSWRPV� RI� DEGRPLQDO� SDLQ�� QDXVHD��GLDUUKHD�� XULQH� LWHUDWLRQ�� SDOHQHVV�� IHYHU��� DQG� 5HYLVHG�5H\QROGV� 5LFKPRQG� WHVW� RI� DQ[LHW\� ���� TXHVWLRQV�� LQ�ZKLFK�� DFKLHYLQJ� VFRUH� RI� ������� LV� QRQ�DQ[LHW\� VWDWXV�DQG� �������� VKRZV� DQ[LHW\�� 7R� GHWHUPLQH� YDOLGLW\� DQG�

UHOLDELOLW\� RI� WKH� VW\OH� FRQWURO� SDUHQWLQJ� WHVW�� FRQWHQW�YDOLGLW\�PHWKRG�ZDV� XVHG� DQG� UHOLDELOLW\� RI� ZKLFK� ZDV�UHDFKHG� IURP� UH�WHVW� PHWKRG� LQ� WKH� DPRXQW� RI� ������$VVHVVPHQW� WRROV� RI� SDUHQW� DQG� VWXGHQWV¶� DQ[LHW\� ZDV�VWDQGDUG� DQG� HQMR\HG� KLJK� OHYHO� RI� YDOLGLW\� DQG�UHOLDELOLW\�� $OVR�� WR� HQVXUH� YDOLGLW\� RI� SK\VLRORJLF�V\PSWRPV��D�IL[HG�DQG�VDPH�FRQWURO�WRROV�ZHUH�XVHG�DQG�DFURVV� UHOLDELOLW\�PHWKRG�ZDV� XVHG� WR� HQVXUH� UHOLDELOLW\�RI� WKH� IRUP� IRU� UHFRUGLQJ� YLWDO� VLJQV�� $QDO\VLV� RI� GDWD�ZDV� SHUIRUPHG� E\� XVLQJ� )LVKHU� H[DFW� WHVW� DQG� &KL�VTXDUH�WHVW�LQ�6366�VWDWLVWLFDO�VRIWZDUH����
5HVXOWV��,Q�SUHVHQW�VWXG\��PRVW�VWXGHQWV���������ZHUH�LQ����\HDU�DJH�JURXS�DQG�������KDG�VHOI�HPSOR\HG�IDWKHUV��������KDG�D�GHVLUDEOH�HFRQRPLFDO�VWDWXV�DQG�������ZHUH�QRW�LQ�PHQVWUXDWLRQ� SHULRG� DW� WKH� WLPH� RI� UHVHDUFK�� UHJDUGLQJ�DQ[LHW\�RI�VWXGHQWV��UHVXOWV�VKRZHG�WKDW�����RI�VWXGHQWV�XQGHU�VWXG\�VXIIHUHG�IURP�DQ[LHW\�DQG�����RI�WKHP�KDG�QR� DQ[LHW\�� 7KHUH� ZDV� QR� VWDWLVWLFDO� VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�DQ[LHW\�DQG�YDULDEOHV�RI�DJH��ELUWK�UDQN�� PHQVWUXDWLRQ�� IDWKHU
V� DJH� DQG� SDUHQW¶V� OHYHO� RI��3!������� EXW� WKHUH� ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW�UHODWLRQVKLS� EHWZHHQ� DQ[LHW\� DQG� LWV� SK\VLRORJLF�V\PSWRPV� �3 ��������SDUHQWV
�RFFXSDWLRQ� �ERWK�PRWKHU�DQG� IDWKHU�� �3 �������DQG�HFRQRPLFDO� VWDWXV�RI�SDUHQWV��3 ���������)LQGLQJV� RI� WKLV� UHVHDUFK� DERXW� IDWKHU� FRQWURO� VW\OH�VKRZHG� WKDW� ����� RI� WKHP� KDG� QRQ�LQWHUYHQWLRQDO�FRQWURO� VW\OH�� ������ KDG� DXWRFUDWLF� FRQWURO� VW\OH�� DQG�������RI�WKHP�KDG�GHPRFUDWLF�FRQWURO�VW\OH��7DEOH�1R�����5HJDUGLQJ� W\SH� RI� PRWKHUV
� FRQWURO� VW\OH� VKRZHG� WKDW������ KDG� QRQ�LQWHUYHQWLRQDO� FRQWURO� VW\OH�� ������� KDG�DXWRFUDWLF� FRQWURO� VW\OH� DQG� ������ KDG� GHPRFUDWLF�FRQWURO�VW\OH��7DEOH�1R������LW�PHDQV�GHPRFUDWLF�FRQWURO�VW\OH�LV�GRPLQDQW�LQ�ERWK�JURXSV��7DEOH�1R�����)LQGLQJV� DERXW� VWXGHQW¶V� DQ[LHW\� VWDWXV� EDVHG� RQ� VW\OH�FRQWURO� SDUHQWLQJ� VKRZV� WKDW�� ������ RI� PRWKHUV� ZLWK�QRQ�LQWHUYHQWLRQDO�FRQWURO�VW\OH��������RI�PRWKHUV�ZLWK�DXWRFUDWLF� FRQWURO� VW\OH� DQG� ������ RI� PRWKHUV� ZLWK�GHPRFUDWLF�FRQWURO�VW\OHV�DQ[LRXV�FKLOGUHQ��LW�PHDQV�WKDW�LQ�GHPRFUDWLF�FRQWURO�VW\OH�RI�PRWKHUV��VWXGHQWV�KDG�WKH�OHDVW�DQ[LHW\���7DEOH�1R������&KL�VTXDUH� WHVW� VKRZHG� WKDW� WKHUH� LV� D� VLJQLILFDQW�UHODWLRQVKLS� EHWZHHQ� VWXGHQWV
� DQ[LHW\� VWDWXV� DQG� VW\OH�FRQWURO�SDUHQWLQJ��3����������GI ��$OVR�� ILQGLQJV� DERXW� UHODWLRQVKLS� RI� VWXGHQWV
� DQ[LHW\�VWDWXV� ZLWK� IDWKHUV
� FRQWURO� VW\OH� VKRZV� WKDW� ���� RI�IDWKHUV� ZLWK� DXWRFUDWLF� FRQWURO� VW\OH�� ������ RI� IDWKHUV�ZLWK� QRQ�LQWHUYHQWLRQDO� FRQWURO� VW\OH� DQG� ����� RI�IDWKHUV� ZLWK� GHPRFUDWLF� FRQWURO� VW\OH� KDG� DQ[LRXV�FKLOGUHQ�� PHDQLQJ� WKDW� WKH� OHDVW� DQ[LHW\� RI� VWXGHQWV� LV�UHODWHG� WR� IDWKHUV� ZLWK� GHPRFUDWLF� FRQWURO� VW\OH� �7DEOH�1R�� ���� &KL�VTXDUH� WHVW� DOVR� VKRZHG� WKDW� WKHUH� LV� D�VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� VWXGHQWV
� DQ[LHW\� VWDWXV�DQG�IDWKHUV
�FRQWURO�VW\OH���3���������GI ����7DEOH�1R�����
�'LVFXVVLRQ���)LQGLQJV�VKRZV� WKDW� WKH�PRVW�VW\OH�FRQWURO�SDUHQWLQJ�RI�PRWKHUV�XQGHU�VWXG\���������DQG�WKH�PRVW�VW\OH�FRQWURO�
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SDUHQWLQJ� RI� IDWKHUV� XQGHU� VWXG\� �������� KDV� EHHQ� RI�GHPRFUDWLF� W\SH�ZKLFK� LV� FRQVLVWHQW�ZLWK� WKH� UHVXOWV� RI�,]DGSRRU� UHVHDUFK� VKRZLQJ� WKDW�PRWKHUV� DQG� IDWKHUV� LQ�VRFLHW\�SUHIHU�GHPRFUDWLF�HGXFDWLRQ�PHWKRG�DQG�SDWWHUQ�WR�WKH�RWKHU�WZR�PHWKRGV�����$OVR��ILQGLQJV�VKRZHG�WKDW�WKHUH� ZDV� D� VLJQLILFDQW� UHODWLRQVKLS� EHWZHHQ� VW\OH�FRQWURO�SDUHQWLQJ�RI�PRWKHUV�DQG�VWXGHQWV
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