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$EVWUDFW� (GXFDWLRQDO� GHPDQGV� PDNH� DGROHVFHQWV� PXVW� KDYH� LQGHSHQGHQFH� LQ� OHDUQLQJ�� 7KLV� FDQQRW� EH� VHSDUDWHG� IURP�
VHOI�HIILFDF\�DQG�VHOI�UHJXODWHG�OHDUQLQJ�ZKLFK�SOD\�DQ�LPSRUWDQW�UROH�LQ�RYHUFRPLQJ�WKH�GHPDQGV�RI�HGXFDWLRQ�LQ�DQ�
HUD�IXOO�RI�FRPSHWHQFH�DQG�SUHVVXUH��,Q�WKH�FRQWH[W�RI�OHDUQLQJ��VHOI�HIILFDF\�LV�YHU\�LPSRUWDQW�EHFDXVH�LW�FDQ�DIIHFW�
RQH
V�PRWLYDWLRQ��HIIRUW��DQG�SHUIRUPDQFH�LQ�OHDUQLQJ��6HOI�UHJXODWLRQ�LV�RQH�RI�WKH�IDFWRUV�WKDW�SOD\V�DQ�LPSRUWDQW�UROH�
DV� RQH� RI� VXSSRUWLQJ� WKH� VXFFHVV� RI� DGROHVFHQWV� LQ� OHDUQLQJ�� 7KHUHIRUH�� VHOI�HIILFDF\� DQG� VHOI�UHJXODWHG� OHDUQLQJ�
LQIOXHQFH� HDFK� RWKHU� DQG� KDYH� D� UHODWLRQVKLS�� 7KLV� UHVHDUFK� WR� VHH�WKH�UHODWLRQVKLS�EHWZHHQ�VHOI�HIILFDF\�DQG�
VHOI�UHJXODWHG� OHDUQLQJ� RQ� WHHQHJHUV�� 7KLV� UHVHDUFK� XVHV� WKH� OLWHUDWXUH� VWXG\�PHWKRG� LQ� ZKLFK� WKH� UHVHDUFKHU�
H[SORUHV�VWXGLHV�WKDW�KDYH�EHHQ�FRQGXFWHG�E\�RWKHU�SHRSOH�RQ�D�SDUWLFXODU�WRSLF�RU�LVVXH�DQG�WKHQ�DQDO\VHV�WKH�GDWD�

.H\ZRUGV� 6HOI�(IILFDF\��6HOI�5HJXODWHG�/HDUQLQJ��/HDUQLQJ��<RXWK
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,Q�WKH�HUD�RI�JOREDOLVDWLRQ��LQGLYLGXDOV�DUH�UHTXLUHG�WR�SURFHVV��FRPSHWH��DQG�DGDSW�LQ�WKH�IDFH�RI�DQ�HUD�IXOO�RI�
FRPSHWHQFH�DQG�SUHVVXUH��7KLV�KDSSHQV�LQ�YDULRXV�ILHOGV��HVSHFLDOO\�LQ�WKH�ILHOG�RI�HGXFDWLRQ��7KH�H[LVWHQFH�RI�YDULRXV�
SUREOHPV� DQG� FKDOOHQJHV�H[SHULHQFHG�E\�DGROHVFHQWV�SURYHV�WKDW�VHOI�HIILFDF\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�DGDSWLQJ�DQG�
RYHUFRPLQJ�YDULRXV�SUREOHPV�DQG�FKDOOHQJHV�ERWK�LQ�HGXFDWLRQ�DQG�LQ�KLV�SHUVRQDO�OLIH��$FFRUGLQJ�WR�6DQWURFN��������
5XOL\DQWL�	�/DNVPLZDWL��������VHOI�HIILFDF\�LV�D�SHUVRQ
V�EHOLHI�LQ�KLV�DELOLWLHV��6HOI�HIILFDF\�LV�DQ�RSLQLRQ�RU�EHOLHI�WKDW�
LV�RZQHG�E\�D�SHUVRQ�UHJDUGLQJ�KLV�DELOLW\�WR�GLVSOD\�D�IRUP�RI�EHKDYLRXU��UHODWHG�WR�D�SHUVRQ
V�EHOLHIV�WR�GHWHUPLQH�KRZ�
PXFK� HIIRUW� LV� H[SHQGHG� DQG� KRZ� PXFK� KH� FDQ� VXUYLYH� LQ� WKH� IDFH� RI� WKH� GLIILFXOWLHV� KH� IDFHV� �%DQGXUD�� ������
6LKRPELQJ�HW�DO�����������6HOI�HIILFDF\�KDYLQJ�D�YHU\�LPSRUWDQW�FRQWULEXWLRQ�LQ�OHDUQLQJ�DFWLYLWLHV��D�SHUVRQ�ZLOO�VHHN�WR�
RSWLPDOO\�XWLOLVH�KLV�RZQ�SRWHQWLDO��2NWDULDQL�HW�DO����������,W�PDNHV�D�UROH�VHOI�HIILFDF\�LV�YHU\�LPSRUWDQW�LQ�KXPDQ�OLIH�
ZKLFK�LQFOXGHV�ZD\V�RI�WKLQNLQJ��UHFRJQL]LQJ�SRWHQWLDO��HYDOXDWLQJ�DFWLRQV��PRWLYDWLQJ�RQHVHOI�WR�VXUYLYH�LQ�WKH�IDFH�RI�
GLIILFXOWLHV��FDOP�LQ�RYHUFRPLQJ�VWUHVV�RU�GHSUHVVLRQ�OHYHOV��DQG�OLIH�FKRLFHV�PDGH�

$V� IRU� WKH� DVSHFWV� VHOI�HIILFDF\� DFFRUGLQJ� WR� %DQGXUD� ������� 6XZDUWL� HW� DO��� ������ LQFOXGHV�� ��� OHYHOV�� ���
JHQHUDOLW\�����VWUHQJWK��/HYHOV��WDVN�GLIILFXOW\�OHYHO��LV�UHODWHG�WR�WKH�OHYHO�RI�WDVN�GLIILFXOW\�IDFHG�E\�LQGLYLGXDOV�ZKHUH�
LQGLYLGXDOV�ZLWK� VHOYHV� HIILFDF\� KHLJKW� WHQG� WR� EH�PRUH�WHQDFLRXV�LQ�LQFUHDVLQJ�WKHLU�EXVLQHVV��ZKLOH�LQGLYLGXDOV�ZLWK�
VHOI�HIILFDF\� ORZ� WHQG� WR� JLYH� XS�JHQHUDOLW\�EURDG� ILHOG�RI�EHKDYLRXU��LV�NQRZOHGJH�RI�WKH�WDVNV�IDFHG�E\�LQGLYLGXDOV��
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XQGHUVWDQGLQJ��LQGLYLGXDOV�RI�GLIIHUHQW�ILHOGV�ZLWK�RWKHUV��)XUWKHUPRUH�VWUHQJWK��OHYHO�RI�VWUHQJWK��IRFXVHV�RQ�WKH�OHYHO�RI�
LQGLYLGXDO�VWUHQJWK�RI�D�EHOLHI�LW�KDV�LQ�FRPSOHWLQJ�DFDGHPLF�WDVNV�

,Q�JHQHUDO��HYHU\�WHHQDJHU�ZLOO�IHHO�WKH�OHYHO�RI�VHOI�HIILFDF\�FKDQJHDEOH��LQ�WKH�VHQVH�RI�D�WHQGHQF\�DW�D�KLJK�RU�
ORZ�OHYHO��7KLV�ZLOO�DIIHFW�WKH�DVSHFWV�RI�KLV�OLIH�ZKHUH�VHOI�HIILFDF\�SOD\V�DQ�LPSRUWDQW�UROH�LQ�LQGLYLGXDO�OLIH��$FDGHPLF�
GHPDQGV� LQ� WKH� FXUUHQW� HUD� FRQWLQXH� WR� DGMXVW� WR� WKH� UDSLG� IORZ� RI� JOREDOLVDWLRQ�� 7KH� YDULHW\� RI� DFDGHPLF� GHPDQGV�
H[SHULHQFHG� E\� HDFK� LQGLYLGXDO� FDQ� LQIOXHQFH� VHOI�HIILFDF\� VR� WKDW� LW� ZLOO� KDYH� DQ� LPSDFW� RQ� OHDUQLQJ�� 7KH� FXUUHQW�
G\QDPLFV� RI� HGXFDWLRQ�UHTXLUH�\RXWK�WR�EH�DEOH�WR�PDQDJH�OHDUQLQJ�HIIHFWLYHO\�DQG�HIILFLHQWO\��,Q�JHQHUDO��DGROHVFHQWV�
ODFN�LQGHSHQGHQFH�LQ�UHDVRQLQJ�DERXW�D�SKHQRPHQRQ��5HDVRQLQJ�KDV�QRW�EHHQ�XVHG�DV�WKH�EDVLV�RI�XQGHUVWDQGLQJ��7KLV�
UHTXLUHV�VHOI�UHJXODWLRQ�DV�D�FRPSRQHQW�LQ�GHDOLQJ�ZLWK�WKH�GHPDQGV�RI�HGXFDWLRQ�LQ�WKH�FXUUHQW�HUD��5HJXODWLRQ�LQ�WKH�
FRQWH[W�RI�OHDUQLQJ�LV�UHIHUUHG�WR�DV�VHOI�UHJXODWRU\�OHDUQLQJ�VHHQ�DV�D�PHFKDQLVP�WKDW�FDQ�H[SODLQ�GLIIHUHQFHV�LQ�OHDUQLQJ�
DFKLHYHPHQW� DPRQJ� VWXGHQWV� DQG�FDQ�DOVR�EH�VHHQ�DV�D�WRRO�WR�LQFUHDVH�OHDUQLQJ�DFKLHYHPHQW��)DMDU�	�$YLDQL���������
7KHUHIRUH�� D� WHHQDJHU� EHFRPHV� D� OHDUQHU� UHTXLUHV� GHYHORSPHQW� VHOI�UHJXODWHG� OHDUQLQJ�6HOI�UHJXODWHG� OHDUQLQJ� LV� D�
OHDUQLQJ� SURFHVV� LQ�ZKLFK� LQGLYLGXDOV� DFWLYDWH� FRJQLWLRQ�� DFWLRQ� RU� EHKDYLRXU�� DQG� IHHOLQJV� V\VWHPDWLFDOO\�WR�DFKLHYH�
SUHGHWHUPLQHG�OHDUQLQJ�JRDOV��$LV\DK�	�$OILWD��������6HOI�UHJXODWHG�OHDUQLQJ�LV�D�SURFHVV�E\�ZKLFK�D�OHDUQHU�DFWLYDWHV�
DQG�HQFRXUDJHV�FRJQLWLRQ��FRJQLWLRQ���EHKDYLRXU��EHKDYLRXU���DQG�KHU�IHHOLQJV��DIIHFW��ZKLFK�DUH�V\VWHPDWLFDOO\�RULHQWHG�
WRZDUGV� DFKLHYLQJ� D� OHDUQLQJ� JRDO� �6FKXQN� 	� =LPPHUPDQ�� ������ :LMD\D� HW� DO��� ������� )URP� WKLV� XQGHUVWDQGLQJ��
VHOI�UHJXODWHG�OHDUQLQJ�KDYH�DQ�LPSRUWDQW�UROH�LQ�OHDUQLQJ�EHFDXVH�WKH\�FDQ�PDQDJH�WKHLU�RZQ�DFKLHYHPHQWV�DQG�DFWLRQV��
VHW�WDUJHWV�IRU�WKHPVHOYHV��DQG�HYDOXDWH�VXFFHVV�ZKHQ�DFKLHYLQJ�WKHVH�WDUJHWV�

&REE� ������� :LMD\D� HW� DO��� ������ VWDWHV� WKDW� VHOI� UHJXODWHG� OHDUQLQJ� LQIOXHQFHG� E\� PDQ\� IDFWRUV��
LQFOXGLQJ�VHOI�HIILFDF\��PRWLYDWLRQ��DQG�JRDOV�6HOI�HIILFDF\�VHOI�UHJXODWHG�OHDUQLQJ�UHIHUV�WR�WKH�DELOLW\�RI�DGROHVFHQWV�WR�
XVH� D� YDULHW\� RI� VWUDWHJLHV� VHOI� UHJXODWHG� OHDUQLQJ� VXFK� DV� VHOI�PRQLWRULQJ��VHOI�HYDOXDWLRQ��JRDO�VHWWLQJ�DQG�SODQQLQJ��
VHOI�FRQVHTXHQFHV�� DQG� UHVWUXFWXULQJ�� &RQILGHQFH� LQ� DELOLWLHV� �VHOI�HIILFDF\�� KLJKHU� LQFUHDVHV� XVDJH� RI� VHOI� UHJXODWHG�
OHDUQLQJ� �3DMDUHV�� ������ 7DUXPDVHO\�� �������$FFRUGLQJ� WR�0XO\DQD��������5L]TL�)LWUL\DQL�	�6XJL\R��������WHHQDJHUV�
ZKR� KDYH� FRQILGHQFH� LQ� WKHPVHOYHV� RU�DUH�FDOOHG�VHOI�HIILFDF\�ZLOO�EULQJ�XS�PRUH�DFWLYH�DQG�HQWHUSULVLQJ�EHKDYLRU�LQ�
WU\LQJ�DQG�GDULQJ�WR�VHW�WKH�GHVLUHG�JRDO�VR�WKDW�WKH�WHHQDJHU�KDV�WKH�DELOLW\�KLJK�VHOI�UHJXODWHG�OHDUQLQJ�
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,Q�WKLV�VWXG\�XVLQJ�WKH�OLWHUDWXUH�VWXG\�PHWKRG��LQ�ZKLFK�UHVHDUFKHUV�H[SORUH�WKH�VWXGLHV�WKDW�KDYH�EHHQ�GRQH�E\�
RWKHU� SHRSOH�RQ�D�SDUWLFXODU�WRSLF�RU�LVVXH��$FFRUGLQJ�WR�0DU]DOL��������OLWHUDWXUH�UHYLHZ�LV�D�OLWHUDWXUH�VHDUFK�FDUULHG�
RXW� E\� UHVHDUFKHUV� E\� UHDGLQJ�ERRNV��MRXUQDOV�DQG�RWKHU�SXEOLFDWLRQV�UHODWHG�WR�UHVHDUFK�WRSLFV�WR�SURGXFH�D�VFLHQWLILF�
SDSHU�� /LWHUDWXUH� UHYLHZ�VWXGLHV�DUH�FDUULHG�RXW�RQ�WKH�DZDUHQHVV�RI�UHVHDUFKHUV�WKDW�NQRZOHGJH�ZLOO�FRQWLQXH�WR�JURZ�
DQG�GHYHORS��=HG��������LQ�0H\GLDQV\DK��������VWDWHV�WKDW�OLWHUDWXUH�VWXGLHV�DUH�FDUULHG�RXW�E\�WKH�PHWKRG�RI�FROOHFWLQJ�
OLEUDU\�GDWD��UHDGLQJ�DQG�WDNLQJ�QRWHV��DQG�SURFHVVLQJ�UHVHDUFK�PDWHULDOV�

2Q�WKH�RWKHU�KDQG��WKH�PDLQ�SXUSRVH�RI�OLWHUDWXUH�UHYLHZ�DFFRUGLQJ�WR�%HUJ�	�/XQH��������0DU]DOL��������LV�WR�
ZULWH�D�VFLHQWLILF�SDSHU�FRQWDLQLQJ�QHZ�VWXGLHV�RQ�D�SDUWLFXODU�WRSLF�WR�EH�LQWURGXFHG�DQG�NQRZQ�E\�DFWLYLVWV�RI�WKH�WRSLF�
RI� VFLHQFH�� ,Q� DGGLWLRQ�� WKH� SXUSRVH� RI� WKH�OLWHUDWXUH�UHYLHZ�LV�IRU�WKH�EHQHILW�RI�WKH�UHVHDUFK�SURMHFW�LWVHOI�LQ�RUGHU�WR�
EURDGHQ�LQVLJKW�LQWR�WKH�UHVHDUFK�WRSLF�WR�EH�VWXGLHG��IRUPXODWH�UHVHDUFK�SUREOHPV��DQG�GHWHUPLQH�DSSURSULDWH�WKHRULHV�
DQG�PHWKRGV�WR�EH�XVHG�LQ�UHVHDUFK��0DU]DOL��������

,Q� WKLV� VWXG\� GHVFULEHV� WKH� SKHQRPHQRQ� UHJDUGLQJ� WKH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG� VHOI�UHJXODWLRQ��
XVLQJ� UHIHUHQFHV� IURP� ��� ,QGRQHVLDQ� DUWLFOHV�� RI� ZKLFK� �� DUWLFOHV� ZLOO� EH� GLVFXVVHG�� 5HYLHZV� E\� UHVHDUFKHUV�� E\�
UHVHDUFKHUV��$IWHU�JHWWLQJ�WKH�GDWD�VRXUFH�DV�D�UHIHUHQFH��WKH�UHVHDUFKHU�DQDO\VHG�WKH�GDWD�WR�JHW�DQ�LGHD�RI�WKH�VXLWDELOLW\�
RI�WKH�UHIHUHQFH�DUWLFOH�ZLWK�WKH�WRSLF�WR�EH�GLVFXVVHG��7KH�UHVXOWV�RI�WKH�DQDO\VLV�RI�WKH�FRQWHQWV�RI�WKH�UHIHUHQFH�GDWD�
VRXUFH�ZLOO� WKHQ� EH� XVHG� WR�DQVZHU�SUREOHPV�DQG�EH�XVHG�DV�D�FRQVLGHUDWLRQ�IRU�UHVHDUFKHUV�UHJDUGLQJ�WKH�WRSLF�WR�EH�
GLVFXVVHG��QDPHO\�WKH�UHODWLRQVKLS�RI�VHOI�HIILFDF\�DQG�VHOI�UHJXODWLRQ�LQ�OHDUQLQJ�LQ�DGROHVFHQWV�

� 5(68/76�

7KH� UHVHDUFK� UHVXOWV� EDVHG� RQ� D� UHYLHZ� RI� IRXU� DUWLFOHV� DERXW� WKH� UHODWLRQVKLS� EHWZHHQ� VHOI�HIILFDF\� DQG�
VHOI�UHJXODWLRQ� OHDUQLQJ�� IRXQG� WKDW� WKHUH� LV� D� FORVH� UHODWLRQVKLS� EHWZHHQ� WKHVH� YDULDEOHV��� 7KH� SRVLWLYH� FRUUHODWLRQ�
EHWZHHQ� WKH� WZR� YDULDEOHV� LV� DOVR� HYHQO\� GLVWULEXWHG� LQ� SUHYLRXV� VWXGLHV��� 7KLV�PHDQV� WKDW� LI� LQGLYLGXDOV� KDYH� KLJK�
VHOI�HIILFDF\��WKH�KLJKHU�VHOI�UHJXODWLRQ�LQ�RQH
V�OHDUQLQJ�HYHQ�WKRXJK�WKH�VXEMHFWV�LQ�HDFK�VWXG\�DUH�GLIIHUHQW���+RZHYHU��
WKH�PDMRULW\�RI�VXEMHFWV�LQ�UHODWHG�UHVHDUFK�DUH�VWXGHQWV�DQG�XQLYHUVLW\�VWXGHQWV�
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7KH�IROORZLQJ�LV�D�WDEOH�RI�UHODWHG�DUWLFOH�UHYLHZ�UHVXOWV�

1R 7LWOH 5HVHDUFKHU 2EMHFWLYH 0HWKRGV��
PHDVXULQJ�
LQVWUXPHQWV��
VDPSOHV

5HVXOW

� +XEXQJDQ� (ILNDVL�
'LUL� 'HQJDQ�
5HJXODVL� 'LUL�
'DODP�%HODMDU�
3DGD� 0DKDVLVZD�
)DNXOWDV�
.HGRNWHUDQ�
8QLYHUVLWDV�
0DODKD\DWL

'HWD�
+LNPDOLD�
(IHQG�� 9LUD�
6DQGD\DQWL��
$UWL�
)HEUL\DQL�
+XWDVXKXW

7R�GHWHUPLQH�WKH�
UHODWLRQVKLS�
EHWZHHQ�VHOI�
HIILFDF\�DQG�VHOI�
UHJXODWLRQ�LQ�
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VWXGHQWV�RI�)DFXOW\�
RI�0HGLFLQH�
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0DODKD\DWL�

4XDQWLWDWLYH�
PHWKRG
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6DPSOH� �� ����
VWXGHQWV� RI� WKH�
)DFXOW\� RI�
0HGLFLQH��
8QLYHUVLW\� RI�
0DODKD\DWL�

0RVW� RI� WKH� VHOI�HIILFDF\�RI�
VWXGHQWV� LQ� 7KH� )DFXOW\� RI�
0HGLFLQH�� 8QLYHUVLW\� RI�
0DODKD\DWL� LV� LQ� WKH�
PRGHUDWH� FDWHJRU\� ZLWK� DV�
PDQ\� DV� ��� VWXGHQWV�
���������� 0RVW� RI� WKH�
VHOI�UHJXODWLRQ� LQ� VWXG\LQJ�
LQ�VWXGHQWV�DW�7KH�)DFXOW\�RI�
0HGLFLQH�� 8QLYHUVLW\� RI�
0DODKD\DWL� LV� LQ� WKH�
PRGHUDWH� FDWHJRU\� ZLWK� DV�
PDQ\� DV� ��� VWXGHQWV�
���������� 7KDW� WKH� KLJKHU�
VHOI�HIILFDF\�� WKH� KLJKHU�
VHOI�UHJXODWLRQ� LQ� RQH
V�
OHDUQLQJ� �(IHQGL� HW� DO���
������

� +8%81*$1�
$17$5$�
6(/)�()),&$&<�
'$1�
6(/)�5(*8/$7(
'� /($51,1*�
'(1*$1�
35(67$6,�
$.$'(0,.�
0$7(0$7,.$�
6,6:$� 60$1� ��
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%HNWL� 'ZL�
5XOL\DQWL��
+HUPLHQ�
/DNVPLZDWL

7R�WHVW�ZKHWKHU�
WKHUH�LV�D�
UHODWLRQVKLS�
VLJQLILFDQW�
GLIIHUHQFH�EHWZHHQ�
VHOI�HIILFDF\�DQG�
VHOI�UHJXODWLRQ
OHDUQLQJ�ZLWK�
DFDGHPLF�
DFKLHYHPHQW�LQ�
0DWKHPDWLFV
VWXGHQWV�RI�60$1�
��%DQJNDODQ�

4XDQWLWDWLYH�
PHWKRG

0HDVXULQJ�
LQVWUXPHQWV� ��
VFDOH

6DPSOH� �� ����
VWXGHQWV� RI� FODVV�
;,�,3$�DW�60$1�
��%DQJNDODQ�ZKR�
WRRN�
0DWKHPDWLFV�
VXEMHFWV�

7KHUH� LV� D� UHODWLRQVKLS�
EHWZHHQ� VHOI�HIILFDF\� DQG�
VHOI�UHJXODWLRQ� ZLWK�
DFDGHPLF� DFKLHYHPHQW� LQ�
VWXGHQWV� RI� 60$1� ��
%DQJNDODQ� ZLWK� D�
VLJQLILFDQFH� YDOXH� RI� ������
�S�����������7KLV�PHDQV�WKDW�
WKH� K\SRWKHVLV�ZKLFK� VWDWHV�
WKDW� WKHUH� LV� D� UHODWLRQVKLS�
EHWZHHQ� VHOI�HIILFDF\� DQG�
VHOI�UHJXODWHG� OHDUQLQJ�ZLWK�
DFDGHPLF� DFKLHYHPHQW� FDQ�
EH� DFFHSWHG� �5XOL\DQWL� 	�
/DNVPLZDWL��

� +XEXQJDQ� DQWDUD�
6HOI� (IILFDF\�
GHQJDQ� 6HOI�
5HJXODWHG� /HDUQLQJ�
SDGD�
0DKDVLVZD� \DQJ�
%HNHUMD� GL�
8QLYHUVLWDV� 0HGDQ�
$UHD

&DQGUD�
:LMD\D��
1XUPDLGD�
,UDZDQL�
6LUHJDU�� 	�
+LGD\DW

7R�VHH�WKH�
UHODWLRQVKLS�
EHWZHHQ�
VHOI�HIILFDF\�DQG�
VHOI�UHJXODWHG�
OHDUQLQJ�LQ�
VWXGHQWV�ZKR�
:RUN�

4XDQWLWDWLYH�
PHWKRG

0HDVXULQJ�
LQVWUXPHQWV�� ��
VFDOH

6DPSOH� ��
6WXGHQWV� ZKR�
ZRUN� DW� WKH�
8QLYHUVLW\� RI�
0HGDQ�$UHD�ZKR�
PHHW� WKH� VDPSOH�
FULWHULD� ZLWK� D�
VDPSOH� RI� ���
VWXGHQWV�

7KHUH� LV� D� VLJQLILFDQW�
SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ� VHOI�HIILFDF\� DQG�
VHOI�UHJXODWHG� OHDUQLQJ� RI�
VWXGHQWV� ZRUNLQJ� DW� WKH�
8QLYHUVLW\� RI� 0HGDQ� $UHD���
,Q�DGGLWLRQ�WR�WKLV�UHVHDUFK
� ,W� LV� NQRZQ� WKDW�LQ�JHQHUDO�
VWXGHQWV� ZKR� ZRUN� DW� WKH�
8QLYHUVLW\� RI� 0HGDQ� $UHD�
KDYH� PRGHUDWH� VHOI�HIILFDF\�
DQG�PRGHUDWH� VHOI�UHJXODWHG�
OHDUQLQJ� �:LMD\D� HW� DO���
������
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� +XEXQJDQ� DQWDUD�
6HOI�HIILFDF\� GDQ�
*RDO� RULHQWDWLRQ�
GHQJDQ�6HOI�
UHJXODWHG� OHDUQLQJ�
SDGD�6LVZD

5L]TL�
)LWUL\DQL��
6XJL\R

7R�ILQG�RXW�WKH�
UHODWLRQVKLS�
EHWZHHQ�
VHOI�HIILFDF\�DQG�
JRDO�RULHQWDWLRQ�
ZLWK�VWXGHQWV
�
VHOI�UHJXODWHG�
OHDUQLQJ�DW�
:DOLVRQJR�,VODPLF�
0LGGOH�6FKRRO�

4XDQWLWDWLYH�
PHWKRG�

0HDVXULQJ�
LQVWUXPHQWV� ��
VFDOH

6DPSOH� �� ����
VWXGHQWV� RI�
:DOLVRQJR�
,VODPLF� 0LGGOH�
6FKRRO

7KHUH� LV� D� VLJQLILFDQW�
SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ� VHOI�HIILFDF\� DQG�
VHOI� UHJXODWHG� OHDUQLQJ� DQG�
WKHUH� LV� D� VLJQLILFDQW�
SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ� JRDOV� RULHQWDWLRQ�
ZLWK�VHOI�UHJXODWHG�OHDUQLQJ���
5HVXOWV� RI� PXOWLSOH�
FRUUHODWLRQ� DQDO\VLV� VKRZV�
WKDW� WKHUH� LV� D� VLJQLILFDQW�
SRVLWLYH� UHODWLRQVKLS�
EHWZHHQ� VHOI�HIILFDF\� DQG�
JRDO� RULHQWDWLRQ� ZLWK�
VHOI�UHJXODWHG� OHDUQLQJ�
�)LWUL\DQL�������

� ',6&866,216�

%DVHG�RQ�WKH�UHVHDUFK�UHVXOWV�WDEOH��LW�H[SODLQV�WKDW�WKH�RYHUDOO�UHVXOWV�RI�WKH�UHVHDUFK�WKDW�KDV�EHHQ�FDUULHG�RXW�
E\�HDFK�UHVHDUFKHU�ZLWK�D�GLIIHUHQW�WLWOH�ZLWK�WKH�VDPH�WRSLF�RI�GLVFXVVLRQ��QDPHO\�WKH�UHODWLRQVKLS�EHWZHHQ�VHOI�HIILFDF\�
DQG� VHOI�UHJXODWLRQ� REWDLQHG� IURP� WKH� UHVXOWV� RI� UHYLHZV� WKDW� KDYH� EHHQ� FDUULHG� RXW� LQ� VHYHUDO� MRXUQDOV� LQGLFDWH� D�
GLUHFWLRQ� RI� UHODWLRQVKLS� SRVLWLYH� FRUUHODWLRQ�ZKLFK�PHDQV� KDYLQJ� D� FORVH� UHODWLRQVKLS�EHWZHHQ�WKHVH�YDULDEOHV��(YHQ�
WKRXJK� WKH\� KDYH� GLIIHUHQFHV�UHJDUGLQJ�UHVHDUFK�VXEMHFWV��HDFK�UHVHDUFKHU�XVHV�WKH�WKHRU\�RI�WKH�VDPH�ILJXUH��%RWK�RI�
WKHVH�FRQFHSWV�FDQ�LQIOXHQFH�HDFK�RWKHU�LQ�WKH�OHDUQLQJ�FRQWH[W�RI�D�VWXGHQW��$FFRUGLQJ�WR�%DQGXUD��������0DZDGGDK��
������� 6HOI�HIILFDF\� LV� D� EHOLHI� LQ� D� SHUVRQ
V� DELOLWLHV� WR� RUJDQLVH� DQG�FDUU\�RXW�D�VHULHV�RI�DFWLRQV�QHHGHG�WR�SURGXFH�
VRPHWKLQJ��$FFRUGLQJ� WR� %DQGXUD��������'HZL���������H[SODLQLQJ�WKH�GLIIHUHQFHV�LQ�VHOI�HIILFDF\�WKDW�HDFK�LQGLYLGXDO�
KDV�OLHV�LQ�WKUHH�FRPSRQHQWV�LQFOXGLQJ�
D��'LPHQVLRQV�RI�WDVN�GLIILFXOW\�OHYHO��/HYHO���7KH�GLPHQVLRQ�RI�WKH�GLIILFXOW\�OHYHO�RI�WKLV�WDVN�LV�D�GLPHQVLRQ�UHODWHG�WR�
WKH�OHYHO�RI�GLIILFXOW\�RI�WKH�WDVN�IDFHG�E\�LQGLYLGXDOV�
E��'LPHQVLRQV�*HQHUDOL]DWLRQ���EUHDGWK��*HQHUDOLW\���7KH�JHQHUDOLVDWLRQ�GLPHQVLRQ�LV�UHODWHG�WR�WKH�EURDG�VFRSH�RI�WKH�
LQGLYLGXDO
V�DELOLW\�ILHOGV��7KLV�FDQ�EH�VHHQ�IURP�WKH�LQGLYLGXDO
V�DELOLW\�WR�GR�WKH�WDVN�
F��'LPHQVLRQDO� OHYHO�RI�VWUHQJWK��6WUHQJWK���7KH�VWUHQJWK�OHYHO�GLPHQVLRQ�UHODWHV�WR�WKH�OHYHO�RI�VWUHQJWK�RI�LQGLYLGXDO�
EHOLHIV�RU�H[SHFWDWLRQV�RI�WKHLU�DELOLWLHV�
7KLV� SURYHV� WKDW� D� SHUVRQ� UHDOO\� QHHGV� VHOI�HIILFDF\� WR� OLYH� OLIH�� LQFOXGLQJ� WHHQDJHUV� ZKR� DUH� VWLOO� LQ� DQ� XQVWDEOH�
HPRWLRQDO� VWDWH� WKDW� PDNHV� WKHLU� VHOI�HIILFDF\� JR� XS� DQG� GRZQ� VR� WKDW� VHOI�UHJXODWLRQ� LV� QHHGHG� DV� D� SDUW� WKDW�ZLOO�
FRPSOHPHQW�WKH�GHILFLHQFLHV�WKDW�H[LVW�LQ�DGROHVFHQWV�

6HOI�UHJXODWLRQ� LV� DQ� LPSRUWDQW� SDUW� WKDW� QHHGV� WR� EH� RZQHG� LQ� DGGLWLRQ� WR� VHOI�HIILFDF\� E\� DGROHVFHQWV��
6HOI�UHJXODWLRQ�LV�WKH�DELOLW\�RI�D�SHUVRQ�WR�FRQWURO�KLPVHOI�ZKDW�WKH\�ZDQW�WR�DFKLHYH�DW�VFKRRO�GHSHQGV�RQ�HDFK�RI�WKHP�
EHFDXVH� WKLV� UHTXLUHV� DFWLRQV� WR� JHW�WKH�OHDUQLQJ�RXWFRPHV�ZKLOH�DW�VFKRRO�WKH\�ZDQW�WR�DFKLHYH��VWXGHQWV�ZKR�FDQ�EH�
VDLG�WR�EH�VXFFHVVIXO�LI�D�VWXGHQW�LV�WKHPVHOYHV�KDYH�OHDUQLQJ�DFKLHYHPHQWV�LQ�VFKRROV�WKDW�FRQWLQXH�WR�LQFUHDVH��3XWULH��
������� ,Q� DGGLWLRQ�� VHOI�UHJXODWLRQ� LQ� OHDUQLQJ� LV� D� SURFHVV� ZLWKLQ� VWXGHQWV� WKDW� FDQ� UHJXODWH� DQG�PDQDJH� WKRXJKWV��
IHHOLQJV��GHVLUHV��DQG�GHWHUPLQH�WKH�DFWLRQV�WR�EH�WDNHQ��)ULVNLOLD�	�:LQDWD���������$FFRUGLQJ�WR�*KXIURQ�	�5LVQDZLWD�
������� )DUDK� HW� DO��� ������ VHOI�UHJXODWLRQ� LV� DQ� LQGLYLGXDO
V� HIIRUW� WR� VHOI�UHJXODWH� LQ� DQ� DFWLYLW\� E\� LQYROYLQJ�
PHWDFRJQLWLRQ� DELOLWLHV�� PRWLYDWLRQ�� DQG� DFWLYH� EHKDYLRXU�� DOO� WKUHH� RI� ZKLFK� DUH� DVSHFWV� RI� VHOI�UHJXODWLRQ� WKDW� DUH�
DSSOLHG� LQ� OHDUQLQJ��7KH�VWDJHV�RI�VHOI�UHJXODWLRQ�LQFOXGH�UHFHLYLQJ��HYDOXDWLQJ��VHDUFKLQJ��IRUPXODWLQJ��LPSOHPHQWLQJ��
DVVHVVLQJ� �0DQDE�� ������� 6HOI�UHJXODWLRQ� LV� RQH� RI� WKH� LPSRUWDQW� UROH� IDFWRUV� DV� RQH� RI� VXSSRUWLQJ� WKH� VXFFHVV� RI�
DGROHVFHQWV�LQ�OHDUQLQJ�

:KHUH� DGROHVFHQWV� ZKR� DUH� VWXGHQWV� ZKR� KDYH� D� KLJK� OHYHO� RI� VHOI�HIILFDF\� WHQG� WR� EH� DEOH� WR� PDQDJH�
WKHPVHOYHV� LQ� OHDUQLQJ�� LQFOXGLQJ� PDQDJLQJ� WLPH�� SD\LQJ� DWWHQWLRQ� WR� WDVNV� WKDW� PXVW� EH� FRPSOHWHG�� DQG� DYRLGLQJ�
XQQHFHVVDU\� GLVWUDFWLRQV�� 2Q� WKH� RWKHU� KDQG�� VWXGHQWV� ZKR� KDYH� ORZ� OHYHOV� RI� VHOI�HIILFDF\� WHQG� WR� EH� OHVV� DEOH� WR�
PDQDJH� WKHPVHOYHV� LQ� OHDUQLQJ�� ,Q� WKH� FRQWH[W� RI� OHDUQLQJ�� VHOI�HIILFDF\� LV�YHU\�LPSRUWDQW�EHFDXVH�LW�FDQ�DIIHFW�RQH
V�
PRWLYDWLRQ��HIIRUW��DQG�SHUIRUPDQFH�LQ�OHDUQLQJ��6WXGHQWV�ZKR�KDYH�KLJK�VHOI�HIILFDF\�WHQG�WR�EH�PRUH�PRWLYDWHG�DQG�SXW�
PRUH�HIIRUW�LQWR�OHDUQLQJ��ZKHUHDV�WKRVH�ZLWK�ORZ�VHOI�HIILFDF\�WHQG�WR�EH�XQPRWLYDWHG�DQG�SXW�OHVV�HIIRUW�LQWR�OHDUQLQJ��
+RZHYHU�� 6HOI�HIILFDF\� DORQH� LV� QRW� HQRXJK� WR� DFKLHYH� RSWLPDO� OHDUQLQJ� RXWFRPHV�� WKHUHIRUH� VHOI�UHJXODWLRQ� LV� DOVR�
QHHGHG� WR� KHOS�VWXGHQWV�PDQDJH�WLPH��PDNH�WKH�ULJKW�GHFLVLRQV��DQG�DYRLG�XQQHFHVVDU\�GLVWUDFWLRQV��7KLV�LV�FRQVLVWHQW�
ZLWK�WKH�UHVXOWV�RI�UHVHDUFK�WKDW�KDV�D�IDLUO\�KLJK�OLQNDJH�DQG�KDV�D�SRVLWLYH�FRUUHODWLRQ�GLUHFWLRQ�ZKLFK�FDQ�EH�FRQFOXGHG�
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WKDW� WKH� KLJKHU� WKH� VHOI�HIILFDF\�� WKH� KLJKHU�WKH�VHOI�UHJXODWLRQ�LQ�RQH
V�OHDUQLQJ��(IHQGL�HW�DO����������)LWUL\DQL��������
VWDWHV��LQ�WKH�FRQFOXVLRQV�RI�WKH�UHVHDUFK�VKH�KDV�GRQH��WKDW�WKH�KLJKHU�WKH�VHOI�HIILFDF\�DQG�JRDO�RULHQWDWLRQ��WKH�KLJKHU�
WKH� VHOI�UHJXODWHG� OHDUQLQJ�� 7KLV� VKRZV� WKDW� LQGLYLGXDOV� DUH� DEOH� WR� GHWHUPLQH� FOHDU� OHDUQLQJ� JRDOV� DQG� DUH� DEOH� WR�
LQFUHDVH� FRQILGHQFH� LQ� WKHLU� DELOLWLHV�� �� WKHQ� WKH�LQGLYLGXDO�FDQ�IRUPXODWH�DSSURSULDWH�DQG�HIIHFWLYH�OHDUQLQJ�VWUDWHJLHV�
DFFRUGLQJ�WR�KLV�DELOLWLHV��,Q�DGGLWLRQ��VWXGHQWV
�DELOLW\�WR�SODQ�WKHLU�RZQ�OHDUQLQJ�VWUDWHJLHV�DQG�WKHLU�DELOLW\�WR�PDQDJH�D�
FRQGXFLYH�HQYLURQPHQW�IRU�OHDUQLQJ�FDQ�LQFUHDVH�WKHLU�DFDGHPLF�DFKLHYHPHQW��5XOL\DQWL��������

7KLV� VXSSRUWV� WKH� VWDWHPHQW� WKDW� VHOI�HIILFDF\� LV� D� SHUVRQ
V� EHOLHI� LQ� KLV� DELOLW\� WR� SHUIRUP� WDVNV� RU� DFKLHYH�
FHUWDLQ� JRDOV��ZKLOH� VHOI�UHJXODWLRQ� LV�WKH�DELOLW\�WR�UHJXODWH�HPRWLRQV��EHKDYLRXU�DQG�WKRXJKWV�LQ�RUGHU�WR�DFKLHYH�WKH�
GHVLUHG�JRDOV��,I�VHOI�HIILFDF\�DQG�VHOI�UHJXODWLRQ�DUH�SRVVHVVHG�E\�DGROHVFHQWV��WKHVH�WZR�WKLQJV�ZLOO�ZRUN�WRJHWKHU�VR�
WKDW�D�VWXGHQW�FDQ�OHDUQ�EHWWHU��$GROHVFHQWV�DV�VWXGHQWV�ZKR�DOUHDG\�KDYH�KLJK�VHOI�HIILFDF\�DQG�WKHLU�DELOLW\�WR�UHJXODWH�
WKHPVHOYHV�ZHOO� WHQG�WR�EH�EHWWHU�DEOH�WR�RYHUFRPH�FKDOOHQJHV�DQG�SURGXFH�RSWLPDO�OHDUQLQJ�SHUIRUPDQFH��,Q�RUGHU�WR�
LQFUHDVH� VHOI�HIILFDF\� DQG� VHOI�UHJXODWLRQ� LQ� OHDUQLQJ�� WKHUH� DUH� VHYHUDO� VWUDWHJLHV� WKDW� FDQ� EH�LPSOHPHQWHG��LQFOXGLQJ�
VHWWLQJ� VSHFLILF� DQG� UHDOLVWLF� JRDOV�� 3UDFWLVH� VHOI�UHJXODWLRQ� WHFKQLTXHV�� VXFK� DV� PHGLWDWLRQ� RU� UHOD[DWLRQ�� +DYH� D�
VWUXFWXUHG� DQG� UHJXODU� VWXG\� SODQ� DQG� DYRLGLQJ� GLVWUDFWLRQV�� VXFK� DV�JDGJHWV�RU�VRFLDO�PHGLD��%\�LPSOHPHQWLQJ�WKHVH�
VWUDWHJLHV��VWXGHQWV�FDQ�LQFUHDVH�VHOI�HIILFDF\�DQG�VHOI�UHJXODWLRQ�LQ�OHDUQLQJ��VR�WKDW�WKH\�FDQ�DFKLHYH�RSWLPDO�OHDUQLQJ�
UHVXOWV�

� &21&/86,216

6HOI�HIILFDF\� LV� D� IDFWRU� RI� VHOI�UHJXODWHG� OHDUQLQJ�ZKLFK�GLUHFWV�LQGLYLGXDOV�WR�XVH�YDULRXV�VWUDWHJLHV�VXFK�DV�
VHOI�PRQLWRULQJ�� VHOI�HYDOXDWLRQ�� JRDO� VHWWLQJ� DQG� SODQQLQJ�� VHOI�FRQVHTXHQFHV�� DQG� UHVWUXFWXULQJ� LQ� DFKLHYLQJ� VHW�
OHDUQLQJ�JRDOV��6HOI�HIILFDF\�ZLOO�LQFUHDVH�XVDJH�RI�VHOI�UHJXODWHG�OHDUQLQJ��:KHUH�DGROHVFHQWV�ZKR�KDYH�FRQILGHQFH�LQ�
WKHPVHOYHV�ZLOO�EULQJ�XS�PRUH�DFWLYH�DQG�HQWHUSULVLQJ�EHKDYLRXU�LQ�WU\LQJ�DQG�GDULQJ�WR�VHW�WKH�GHVLUHG�JRDO��)URP�WKH�
UHVXOWV� RI� UHVHDUFK� XVLQJ� OLWHUDWXUH� VWXG\� PHWKRGV� IURP� YDULRXV� MRXUQDO� DUWLFOHV�� VHOI�HIILFDF\� KDV� D� SRVLWLYH� DQG�
VLJQLILFDQW� FRUUHODWLRQ� ZLWK� VHOI� UHJXODWHG� OHDUQLQJ�� 7KDW� LV�� WKH� KLJKHU� VHOI�HIILFDF\� VRPHRQH� LV� JHWWLQJ� WDOOHU�� VHOI�
UHJXODWHG� OHDUQLQJ� VRPHRQH� WR� DFWLYDWH� FRJQLWLRQ�� DFWLRQ� RU� EHKDYLRXU�� DQG� IHHOLQJV� V\VWHPDWLFDOO\� LQ� DFKLHYLQJ�
SUHGHWHUPLQHG�OHDUQLQJ�JRDOV�

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

:RUGV�FDQQRW�H[SUHVV�P\�JUDWLWXGH�WR�WKH�OHFWXUHU�IRU�KLV�SDWLHQFH�DQG�LQYDOXDEOH�IHHGEDFN���1RU�FRXOG�,�KDYH�PDGH�WKLV�
WULS�ZLWKRXW�P\�OHFWXUHUV��ZKR�JHQHURXVO\�LPSDUWHG�WKHLU�NQRZOHGJH�DQG�H[SHUWLVH���,�DOVR�WKDQN�WKH�PHPEHUV�RI�JURXS���
IURP�SV\FKRORJ\�VWXG\�SURJUDP�FODVV���&��6WDWH�8QLYHUVLW\�RI�6XUDED\D�IRU�WKHLU�FRRSHUDWLRQ�DQG�DVVLVWDQFH�LQ�GRLQJ�
WKLV�DUWLFOH�DVVLJQPHQW�

5()(5(1&(6

$LV\DK��6���	�$OILWD��/����������6WUDWHJ\�6HOI�5HJXODWHG�/HDUQLQJ�SDGD�0DKDVLVZD�)DNXOWDV�3VLNRORJL�8QLYHUVLWDV�0HGDQ�$UHD��
-XUQDO�3HQGLGLNDQ�,OPX�,OPX�6RVLDO�����������±����

'HZL�� 5�� 3�� �������� 7+(� 5(/$7,216+,3� %(7:((1�6(/)�()),&$&<�$1'�&$5((5�'(&,6,21�0$.,1*�,1�),1$/�
/(9(/� 678'(176� )$&8/7<� 2)� 36<&+2/2*<�� -XUQDO� ,OPLDK� 3VLNRORJL�� �������
��±���KWWSV���GRL�RUJ����������SVLNRORJL�Y��L�����

(IHQGL�� '�� +��� 6DQGD\DQWL�� 9��� 	� +XWDVXKXW�� $�� )�� �������� +XEXQJDQ� (ILNDVL� 'LUL� 'HQJDQ� 5HJXODVL� 'LUL� 'DODP� %HODMDU� 3DGD�
0DKDVLVZD� )DNXOWDV� .HGRNWHUDQ� 8QLYHUVLWDV� 0DODKD\DWL�� $1)86,1$�� -RXUQDO� RI� 3V\FKRORJ\�� ������ �������
KWWSV���GRL�RUJ����������DMS�Y�L������

)DMDU�� 3��� 	�$YLDQL��<��,����������+XEXQJDQ�6HOI�(IILFDF\�GHQJDQ�3HQ\HVXDLDQ�'LUL��6HEXDK�6WXGL�/LWHUDWXU��-XUQDO�3HQGLGLNDQ�
7DPEXVDL������������±�����

)DUDK��0���6XKDUVRQR��<���	�3UDVHW\DQLQJUXP��6����������.RQVHS�GLUL�GHQJDQ�UHJXODVL�GLUL�GDODP�EHODMDU��-XUQDO�,OPLDK�3VLNRORJL�
7HUDSDQ�������������±����KWWSV���GRL�RUJ����������MLSW�Y�L������

)LWUL\DQL��5���	�6XJL\RQR����������+XEXQJDQ�DQWDUD�6HOI�(IILFDF\�GDQ�*RDO�2ULHQWDWLRQ�GHQJDQ�6HOI�5HJXODWHG�/HDUQLQJ�SDGD�6LVZD��
-XUQDO�%LPELQJDQ�GDQ�.RQVHOLQJ�,QGRQHVLD���������������KWWSV���HMRXUQDO��XQGLNVKD�DF�LG�LQGH[�SKS�MXUQDOBEN
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)ULVNLOLD�� 2��� 	�:LQDWD�� +�� �������� 5HJXODVL� 'LUL� �3HQJDWXUDQ� 'LUL�� 6HEDJDL� 'HWHUPLQDQ� +DVLO�%HODMDU�6LVZD�6HNRODK�0HQHQJDK�

.HMXUXDQ��-XUQDO�3HQGLGLNDQ�0DQDMHPHQ�3HUNDQWRUDQ�������������KWWSV���GRL�RUJ����������MSP�Y�L������

0DU]DOL�� $���� �������� 0HQXOLV� .DMLDQ� /LWHUDWXU�� (7126,$ࣟ�� -XUQDO� (WQRJUDIL� ,QGRQHVLD�� ������ ��±����
KWWSV���GRL�RUJ����������HWQRVLD�Y�L�������

0DZDGGDK�� +�� �������� $QDOLVLV� (ILNDVL� 'LUL� SDGD� 0DKDVLVZD� 3VLNRORJL� 8QLPDO�� -XUQDO� 3VLNRORJL� 7HUDSDQ� �-37��� ������ ����
KWWSV���GRL�RUJ����������MSW�Y�L������

0DQDE�� $�� �������� 0HPDKDPL� UHJXODVL� GLUL�� 6HEXDK� WLQMDXDQ� NRQVHSWXDO�� 3V\FKRORJ\� 	� +XPDQLW\��
�±���KWWSV���PSVL�XPP�DF�LG�ILOHV�ILOH��������$EGXO���0DQDE�SGI

0H\GLDQV\DK�� '�� <�� ��������)HQRPHQD�3HULODNX�0HQ\RQWHN�3DGD�3HODMDU�0DVD�.LQL�'LWLQMDX�'DUL�.HSHUFD\DDQ�'LUL��(ILNDVL�'LUL��
'DQ� 3URNUDVWLQDVLௗ�� 6HEXDK� 6WXGL� /LWHUDWXU�� &RQVLOLDࣟ�� -XUQDO� ,OPLDK� %LPELQJDQ� 'DQ� .RQVHOLQJ�� ������ ���±�����
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