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$EVWUDN �� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� PHWRGH�

SHPEHODMDUDQ� GDQ� SHQJHWDKXDQ� DZDO� VLVZD� WHUKDGDS� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ��3HQHOLWLDQ� LQL�GLODNXNDQ� SDGD� VLVZD�NHODV�9�6'�1HJHUL���'HSRN�

.DEXSDWHQ� &LUHERQ� SDGD� WDKXQ� ����� GHQJDQ� ��� VDPSHO�� 3HQJDPELODQ� GDWD�

GLSHUROHK� PHODOXL� WHV� DQDOLVLV� 9DULDQ� �$1$9$�� � GXD� MDOXU� GHQJDQ� GHVDLQ�

WUHDWPHDQW� E\� OHYHO �� [� ��� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�� ���� +DVLO�

NHPDPSXDQ�PHPEDFD� SHPDKDPDQ�VLVZD�\DQJ�PHQJJXQDNDQ�PHWRGH�SUREOHP�

EDVHG�OHDUQLQJ OHELK�EDLN�GDUL�SDGD�VLVZD�\DQJ�PHQJJXQDNDQ�PHWRGH�GLUHFWHG�

UHDGLQJ� WKLQNLQJ�DFWLYLWLHV�� ����+DVLO�NHPDPSXDQ�PHPEDFD� SHPDKDPDQ�VLVZD�

\DQJ� SHQJHWDKXDQ� DZDO� WLQJJL� GDQ� EHODMDU� GHQJDQ� PHWRGH� SUREOHP� EDVHG�

OHDUQLQJ OHELK� EDLN� GDUL� SDGD�PHWRGH�GLUHFWHG� UHDGLQJ� WKLQNLQJ� DFWLYLWLHV�� ����

+DVLO�NHPDPSXDQ�PHPEDFD�SHPDKDPDQ�VLVZD�\DQJ�SHQJHWDKXDQ�DZDO�UHQGDK�

GDQ�EHODMDU�GHQJDQ�PHWRGH�SUREOHP�EDVHG�OHDUQLQJ OHELK�EDLN�GDUL�SDGD�PHWRGH�

GLUHFWHG�UHDGLQJ�WKLQNLQJ�DFWLYLWLHV

.DWD�.XQFL� 0HWRGH�SHPEHODMDUDQ��SHQJHWDKXDQ�DZDO���PHPEDFD�SHPDKDPDQ

$EVWUDN �� 3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJHWDKXL� SHQJDUXK� PHWRGH�

SHPEHODMDUDQ� GDQ� SHQJHWDKXDQ� DZDO� VLVZD� WHUKDGDS� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ��3HQHOLWLDQ� LQL�GLODNXNDQ� SDGD� VLVZD�NHODV�9�6'�1HJHUL���'HSRN�

.DEXSDWHQ� &LUHERQ� SDGD� WDKXQ� ����� GHQJDQ� ��� VDPSHO�� 3HQJDPELODQ� GDWD�

GLSHUROHK� PHODOXL� WHV� DQDOLVLV� 9DULDQ� �$1$9$�� � GXD� MDOXU� GHQJDQ� GHVDLQ�

WUHDWPHDQW� E\� OHYHO �� [� ��� +DVLO� SHQHOLWLDQ� PHQXQMXNNDQ� EDKZD�� ���� +DVLO�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ� VLVZD� GHQJDQ PHWRGH� SUREOHP� EDVHG�

OHDUQLQJ OHELK� EDLN� GDUL� SDGD VLVZD� GHQJDQ PHWRGH�GLUHFWHG� UHDGLQJ� WKLQNLQJ�

DFWLYLWLHV������+DVLO�NHPDPSXDQ�PHPEDFD�SHPDKDPDQ�VLVZD�\DQJ�SHQJHWDKXDQ�

DZDO� WLQJJL�GDQ�EHODMDU�GHQJDQ�PHWRGH�SUREOHP�EDVHG�OHDUQLQJ OHELK�EDLN�GDUL�

SDGD� PHWRGH� GLUHFWHG� UHDGLQJ� WKLQNLQJ� DFWLYLWLHV�� ���� +DVLO� NHPDPSXDQ�

PHPEDFD�SHPDKDPDQ�VLVZD GDQ�EHODMDU�GHQJDQ�PHWRGH�SUREOHP�EDVHG�OHDUQLQJ

OHELK�EDLN�GDUL�SDGD�PHWRGH�GLUHFWHG�UHDGLQJ�WKLQNLQJ�DFWLYLWLHV

.DWD�.XQFL� 0HWRGH�SHPEHODMDUDQ��SHQJHWDKXDQ�DZDO��PHPEDFD�SHPDKDPDQ
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0HPEDFD� SHPDKDPDQ� DGDODK�PHUXSDNDQ�

VDODK� VDWX� NHPDPSXDQ� \DQJ� PHPDQJ�

KDUXV� GLNHPEDQJNDQ� GDODP� XSD\D�

PHQLQJNDWNDQ� SHQJHWDKXDQ� VLVZD� DNDQ�

LOPX� GDQ� LQIRUPDVL� \DQJ� VHQDQWLDVD�

EHUNHPEDQJ�� 6HMDN� WDKXQ� �����

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

PHUXSDNDQ� VDODK� VDWX� NRPSHWHQVL� \DQJ�

VXGDK�GLMDGLNDQ�VHEDJDL�NHPDPSXDQ�\DQJ�

GLPLOLNL�ROHK�VLVZD�GDWL�WLQJNDW�GDVDU��6'��

KLQJJD� PHQHQJDK� SHUWDPD� �603��� 'DUL�

GDWD� VXUYHL� 3URJUHVV� ,Q� ,QWHUQDWLRQDO�

5HDGLQJ� /LWHUDF\� 6WXG\� �3,5/6�� \DQJ�

GLODNVDQDNDQ� SDGD� WDKXQ� ����� UHUDWD�

VLVZD�NHODV�,9�VHNRODK�GDVDU�GL�,QGRQHVLD�

PHPSHUROHK�VNRU�����SHU�������VHKLQJJD�

GDSDW� GLNDWHJRULNDQ�PHPLOLNL� NRPSHWHQVL�

³UHQGDK´�������������$ELGLQ���������

/HELK� ODQMXW� $ELGLQ� ������� MXJD�

PHQ\HEXWNDQ� VHEDJDL� EDKDQ� SHUEDQGLQJDQ�

OHELK� GDUL� ���� VLVZD� GL� ,QGRQHVLD� KDQ\D�

PHQFDSDL� OHYHO�PHQHQJDK�� VHPHQWDUD� OHELK�

GDUL� ���� VLVZD� 7DLZDQ� PDPSX� PHQFDSDL�

OHYHO�WLQJJL�GDQ�DGYDQFH� 'HQJDQ�GHPLNLDQ�

PHUXMXN�NHSDGD�SHUQ\DWDDQ�EDKZD�PDQXVLD�

GLFLSWDNDQ� GHQJDQ� VHJDOD� NHVHPSXUQDDQ�

GDQ� PHPLOLNL� NHPDPSXDQ� \DQJ� VDPD��

GHPLNLDQ� GDSDW� GLVLPSXONDQ� EDKZD� SURVHV�

SHQJDMDUDQ� \DQJ� GL� WHUDSNDQ� GL� ,QGRQHVLD�

WLGDN�VDPD�DWDX�EHUEHGD�GHQJDQ�\DQJ�WHODK�

GL� WHWDSNDQ� DWDX� GL� VWDQGDUNDQ� �GDODP�

SHQJXMLDQQ\D��ROHK�,QWHUQDVLRQDO�

%HUEDJDL� WHPXDQ� GL� NHODV�

PHQJXQJNDSNDQ� EDKZD� SHPEHODMDUDQ�

%DKDVD� GDQ� 6DVWUD� ,QGRQHVLD� GL� VHNRODK�

GDVDU� � EHOXP� EHUODQJVXQJ� VHSHUWL� \DQJ�

GLKDUDSNDQ��*XUX� FHQGHUXQJ�PHQJJXQDNDQ�

WHNQLN�SHPEHODMDUDQ�\DQJ�EHUFRUDN� WHRUHWLV�

GDQ� KDIDODQ� VHKLQJJD� NHJLDWDQ�

SHPEHODMDUDQ� EHUODQJVXQJ� NDNX�� PRQRWRQ��

GDQ�PHPERVDQNDQ��%HUEDJDL�DODVDQ�\DQJ�GL�

XQJNDSNDQ� WDGL� EXNDQ� WDQSD� DODVDQ� NDUHQD�

SDGD� SHQLODLDQ� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� \DQJ� GLODNXNDQ� ROHK�

3URJUDPPH� IRU� ,QWHUQDWLRQDO� 6WXGHQW�

$VVHVVPHQW� �3,6$�� PHQXQMXNDQ� EDKZD�

,QGRQHVLD�PHUXSDNDQ�QHJDUD�\DQJ�PHPLOLNL�

WLQJNDW� NHPDPSXDQ� � PHPEDFD� UHQGDK��

%HUGDVDUNDQ� SHQLODLDQ� 3,6$� SDGD� WDKXQ�

����� EDKZD� ,QGRQHVLD� PHPSXQ\DL� VNRU�

���� VHKLQJJD� PHQHPSDWNDQ� ,QGRQHVLD�

PHPLOLNL�SHULQJNDW� WHUHQGDK�NHWLJD�GHQJDQ�

QHJDUD� \DQJ� PHPLOLNL� WLQJNDW� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� UHQGDK� �2(&'��

�����������

5HQGDKQ\D� NHPDPSXDQ� HIHNWLI�

PHPEDFD� SDUD� VLVZD� GL� VHNRODK�� GDODP�

SDQGDQJDQ� SHQXOLV� PHUXSDNDQ� FHUPLQ�

XWDPD� NHJDJDODQ� SHPEHODMDUDQ� PHPEDFD�

\DQJ� GLODNXNDQ� GL� VHNRODK�� .HJDJDODQ� LQL�

GDSDW� GLPDNOXPL� VHEDE� EHUEDJDL� SRNRN�

EDKDVDQ� PHPEDFD� \DQJ GLVDMLNDQ� GL�

VHNRODK� WLGDN� SHUQDK� GLVHUWDL� GHQJDQ�

PHWRGH� PHPEDFD� \DQJ� GDSDW� GLJXQDNDQ�

XQWXN� PHQGHNDWL� ZDFDQD� WHUVHEXW�� 7LGDN�
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GLNHPDVQ\D�VLVWHP�SHPEHODMDUDQ�PHPEDFD�

GHQJDQ� WHSDW� LQL� PHQ\HEDENDQ� UDWD�UDWD�

VLVZD� KDQ\D� PDPSX� PHPEDFD� VHFDUD�

PRQRWRQ��PHQHUDSNDQ JD\D�PHPEDFD�\DQJ�

VDPD� XQWXN� VHWLDS� EDKDQ� EDFDDQ�� EDKNDQ�

OHELK� EXUXN� ODJL� VLVZD� WLGDN� SHUQDK� WDKX�

EDJDLPDQD� FDUD� SUDNWLV� GDODP� PHPDKDPL�

EDFDDQ��

%HUGDVDUNDQ� KDVLO� VWXGL� SHQGDKXOXDQ�

\DQJ�GLODNXNDQ�SDGD�)HEUXDUL������GL�6'1�

,� 'HSRN� .HFDPDWDQ� 'HSRN� .DEXSDWHQ

&LUHERQ�� EHEHUDSD� IHQRPHQD� \DQJ�PXQFXO�

GDSDW� GLMDGLNDQ� VHEDJDL� NRQGLVL� HPSLULV��

6WXGL� SHQGDKXOXDQ� GLODNXNDQ� PHODOXL�

SHQLODLDQ� NHPDPSXDQ�PHPEDFD� GL� 6'1���

'HSRN� VHKLQJJD� PHPSHUROHK� GDWD� DZDO�

NHPDPSXDQ�PHPEDFD�VLVZD��GDQ�GDUL�KDVLO�

WHUVHEXW� GDSDW� GLVLPSXONDQ EDKZD�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ� VLVZD�

PDVLK�PDVXN�GDODP�NDWHJRUL�UHQGDK�NDUHQD�

GLEXNWLNDQ� GHQJDQ� KDVLO� EHODMDU� Q\D�PDVLK�

GL� EDZDK� NULWHULD� NHWXQWDVDQ� PLQLPDO�

�..0��� .HPXGLDQ� EHUGDVDUNDQ� KDVLO�

REVHUYDVL�� GDSDW� GLNHPXNDNDQ� EDKZD�

PHPDQJ� SURVHV� SHPEHODMDUDQ WLGDN�

GLNHPDV�VHGHPLNLDQ�UXSD�VHKLQJJD�EHUMDODQ�

WLGDN�PHQDULN�� 6LVZD� NXUDQJ� GLDUDKNDQ� NH�

GDODP� WDKDS� SHQ\HUDSDQ� GDQ� SHPDKDPDQ�

LVL� EDFDDQ� VHFDUD� PHQGDODP� VHKLQJJD�

WHUNHVDQ� VLVZD� KDQ\D� PHODIDONDQ� EDFDDQ��

/HELK� ODQMXW�� SURVHV� SHPEHODMDUDQ� KDQ\D�

GLDUDKNDQ� XQWXN� PHQMDZDE� SHUWDQ\DDQ�

\DQJ� GL� ORQWDUNDQ� ROHK� JXUX� NHPXGLDQ�

VLVZD� PHQFDUL� MDZDEDQ� GDODP� EDFDDQ�

VHFDUD� EHUXODQJ�XODQJ� VHKLQJJD� VLVZD�

PDPSX� PHQMDZDE� SHUWDQ\DDQ� GDODP�

EDFDDQ��'HQJDQ�GHPLNLDQ�NRPSHWHQVL�\DQJ�

GL� VWDQGDUNDQ� ROHK� JXUX� KDQ\D� VLVZD�

PDPSX� PHPEDFD� GHQJDQ� Q\DULQJ�� GHQJDQ�

EDLN�� GDSDW� PHQMDZDE� SHUWDQ\DDQ�

SHUWDQ\DDQ� GHQJDQ� EHQDU��PDND� VHWHODK� LWX�

VHOHVDLODK�WXJDV�JXUX�

.HPXGLDQ� EHUGDVDUNDQ� KDVLO�

ZDZDQFDUD� \DQJ� GLODNXNDQ� GHQJDQ� VLVZD��

GLNHWDKXL� VHEDJLDQ� VLVZD� PHUDVD� EDKZD�

SHPEHODMDUDQ� PHPEDFD� SHPDKDPDQ� WLGDN�

PHQDULN� GDQ� PHPERVDQNDQ�� +DO� LQL�

GLNHPXNDNDQ ROHK�EHEHUDSD VHRUDQJ�VLVZD�

EDKZD� SROD� SHPEHODMDUDQ� \DQJ� GL�

WDPSLONDQ� KDQ\D� LWX�LWX� VDMD� GDQ� WLGDN�

PHQJJXQDNDQ PHWRGH�PHWRGH�

SHPEHODMDUDQ� \DQJ�EHUYDULDWLI�� 6XGDK

'DUL� KDVLO�ZDZDQFDUD� WHUVHEXW�PDND�

SHQXOLV� EHUNHVLPSXODQ� EDKZD� VHEHOXP�

VLVZD� PDVXN� NH� NHODV� VXGDK� WLGDN� DGD�

PRWLYDVL� EHODMDU� NDUHQD� GDODP� EHQDN�

PHUHND�SHPEHODMDUDQ�SDVWL�DNDQ�EHJLWX�ODJL�

GDQ�VHWHUXVQ\D�VHKLQJJD�PXQFXO�NHERVDQDQ�

GDODP� GLUL� VLVZD�� -LND� VXGDK� GHPLNLDQ�

PDND� SDVWL� DNDQ� EHUSHQJDUXK� WHUKDGDS�

NHPDPSXDQ� VLVZD� GDODP� PHQJDSDL�

NHWHUDPSLODQ� \DQJ� DNDQ� EHUXMXQJ� NHSDGD�

UHQGDKQ\D� SUHVWDVL� EHODMDU� VLVZD� GDODP�

PDWD�SHODMDUDQ�\DQJ�EHUVDQJNXWDQ�

%HUGDVDUNDQ� GDWD�GDWD� HPSLULV� \DQJ�

GLNHPXNDNDQ� GL� DWDV�� SHUOX� GLODNXNDQ�
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WHUKDGDS� NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

VLVZD

6LJLW�9HEULDQWR�6XVLOR

���

VHEXDK� SHUXEDKDQ� EHVDU� GDODP� SURVHV�

SHODNVDQDDQ� SHPEHODMDUDQ� NKXVXVQ\D�

GDODP�SHPEHODMDUDQ�PHPEDFD�SHPDKDPDQ��

%HUEDJDL�XSD\D�\DQJ�VH\RJ\DQ\D�GLODNXNDQ�

GDODP� WXMXDQ� XQWXN� PHPEHQDKL�

SHPEHODMDUDQ� \DQJ� EHUPXDUD� SDGD�

SHQLQJNDWDQ� NXDOLWDV� PXWX� JXQD�

PHQLQJNDWNDQ�SXOD� SHQFDSDLDQ� NRPSHWHQVL�

VLVZD��3HPEHODMDUDQ�PHPEDFD�SHPDKDPDQ�

VHMDWLQ\D� VLVZD� GLDUDKNDQ� XQWXN� WLGDN�

VHNHGDU� PHPEDFD� GDQ� PHQJDQGDONDQ�

EDFDDQ� \DQJ� VXGDK� DGD�� NHPXGLDQ� WLGDN�

KDQ\D� SXOD� NHWLND� VLVZD� GDSDW� PHQMDZDE�

SHUWDQ\DDQ� GDUL� JXUX� NHPXGLDQ� VHOHVDL��'L�

VLVL� ODLQ�JXUX�KDUXV�PDPSX�PHQXPEXKNDQ�

SHPLNLUDQ�NULWLV�GDQ�NUHDWLI�GDODP�NHJLDWDQ�

PHPEDFD� SHPDKDPDQ� VHKLQJJD� WLPEXO�

VHEXDK� SHPDKDPDQ� GDUL� EDFDDQ� GDQ� JXUX�

GDSDW� PHQJHNVSORUDVL� VHWLDS� EDKDQ� EDFDDQ�

WHUVHEXW� WLGDN� KDQ\D� EDKDQ� EDFDDQ� \DQJ�

VXGDK�DGD�

0HQXUXW� 7DULJDQ� ������� PHPEDFD�

SHPDKDPDQ� �UHDGLQJ� IRU� XQGHUVDQGLQJ�

DGDODK� MHQLV� PHPEDFD� XQWXN� PHPDKDPL�

VWDQGDU�VWDQGDU� DWDX� QRUPD� NHVDVWUDDQ��

UHVHQVL� NULWLV�� GUDPD� WXOLV�� GDQ� SROD�SROD�

ILNVL�GDODP�XVDKD�PHPSHUROHK�SHPDKDPDQ�

WHUKDGDS� WHNV�� SHPEDFD� PHQJJXQDNDQ�

VWUDWHJL� WHUWHQWX�� 3HPLOLKDQ� VWUDWHJL�

EHUNDLWDQ� HUDW� GHQJDQ� IDNWRU�IDNWRU� \DQJ�

WHUOLEDW� GDODP� SHPDKDPDQ�� \DLWX� SHPEDFD�

WHNV�GDQ�NRQWHNV�

0HPEDFD� SHPDKDPDQ� PHUXSDNDQ�

NHJLDWDQ� PHPDKDPL� LVL� EDFDDQ� \DQJ�

GLEDFDQ\D� 6RPDGD\R� ������� PHQJDWDNDQ�

EDKZD� PHPEDFD� SHPDKDPDQ� PHUXSDNDQ�

VXDWX� SURVHV� SHPHUROHKDQ� PDNQD� \DQJ�

VHFDUD� DNWLI� PHOLEDWNDQ� SHQJHWDKXDQ� GDQ�

SHQJDODPDQ� \DQJ� WHODK� GLPLOLNL� ROHK�

SHPEDFD� VHUWD� GLKXEXQJNDQ� GHQJDQ� LVL�

EDFDDQ��$GDSXQ�PHQXUXW�$QGD\DQL� �������

PHPEDFD� SHPDKDPDQ� DWDX� NRPSUHKHQVL�

LDODK�NHPDPSXDQ�PHPEDFD�XQWXN�PHQJHUWL�

LGH� SRNRN�� GHWDLO� SHQWLQJ�� GDQ� VHOXUXK�

SHQJHUWLDQ�� 'LWDPEDKNDQ� ROHK� )DQDQ\�

������� PHPEDFD� SHPDKDPDQ� \DLWX�

PHPEDFD� \DQJ� SHQHNDQDQQ\D� GLDUDKNDQ�

SDGD� NHWHUDPSLODQ� PHPDKDPL� GDQ�

PHQJXDVDL� LVL� EDFDDQ�� 'HQJDQ� GHPLNLDQ�

PHPEDFD� SHPDKDPDQ� PHUXSDNDQ� VXDWX�

SURVHV� SHPHUROHKDQ� PDNQD� \DQJ�

PHOLEDWNDQ� DNWLI� SHQJDODPDQ� GDQ�

SHQJHWDKXDQ�� PHQJXDVDL� LVL� EDFDDQ� GDQ�

PHPDKDPL� GHWDLO� EDFDDQ� \DQJ� GLEDFDQ\D��

0DND� GDUL� LWX� GDODP� SURVHV� NHJLDWDQ�

PHPEDFD� SHUOX� GLDUDKNDQ� XQWXN� EHQDU�

EHQDU� PHOLEDWNDQ� VLVZD� VHFDUD� DNWLI� DJDU�

PHPSHUROHK� SHPDKDPDQ� VHFDUD�

PHQ\HOXUXK��.HWHUOLEDWDQ�VLVZD�VHFDUD�DNWLI�

GLVLQL� GLPDNVXGNDQ� DJDU� VLVZD� GDSDW�
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PHPEDQJXQ� VHQGLUL� SHQJHWDKXDQQ\D�

VHKLQJJD� SURVHV� PHPEDFD� SHPDKDPDQ�

GDSDW�WHUODNVDQD�VHFDUD�HIHNWLI�GDQ�HILVLHQ�

0HWRGH� SHPEHODMDUDQ� EHUEDVLV�

PDVDODK� �3UREOHP� %DVHG� /HDUQLQJ��

GLSUHGLNVLNDQ�PDPSX� GDQ� HIHNWLI� XQWXN� GL�

WHUDSNDQ� GL� VHNRODK� GDVDU�� 3HPEHODMDUDQ�

GHQJDQ� PHQJJXQDNDQ� 0HWRGH�

SHPEHODMDUDQ� EHUEDVLV� PDVDODK� �3UREOHP�

%DVHG� /HDUQLQJ��PHQDZDUNDQ� SHQJJXQDDQ�

NRQVHS� EHODMDU� JXUX� PHQJKDGLUNDQ�

SHPEHODMDUDQ� \DQJ� GLPXODL� GHQJDQ�

PHQ\DMLNDQ� SHUPDVDODKDQ� Q\DWD� �$ELGLQ��

������� 6HODQMXWQ\D� DGDODK� VLVZD� GLDUDKNDQ�

XQWXN� PHQFDUL� VHEXDK� VROXVL� PHQJHQDL�

SHUPDVDODKDQ� \DQJ� GLPDNVXG� VHFDUD�

EHNHUMDVDPD�GDODP�VDWX� WLP��'DODP�KDO� LQL�

JXUX� VHEDJDL� IDVLOLWDWRU� PHPDQGX� XQWXN�

PHQJXUDLNDQ� UHQFDQD� SHPHFDKDQ� PDVDODK�

NH� GDODP� EHEHUDSD� WDKDS� NHJLDWDQ��

0HQFLSWDNDQ� VXDVDQD� NHODV� \DQJ� IOHNVLEHO�

GDQ� PHQ\HQDQJNDQ� DNDQ� PHPEXDW� VLVZD�

PHQMDGL� Q\DPDQ� GDODP� PHQJDQDOLVLV�

VHEXDK� SHUPDVDODKDQ� \DQJ� GLVDMLNDQ� GDQ�

PHODNXNDQ� WLQGDNDQ� DQDOLVLV� GDODP� XSD\D�

SHQ\HOLGLNDQ�\DQJ�GLODNXNDQ�ROHK�VLVZD�

%HUNDLWDQ� GHQJDQ� SHPHFDKDP�

SHUPDVDODKDQ� SDGD� SHPEHODMDUDQ� EHUEDVLV�

PDVDODK��+HUPDQ������������SHPLOLKDQ�WLSH�

PDVDODK� \DQJ� PHQJXQWXQJNDQ� XQWXN�

GLVXJXKNDQ� NHSDGD� VLVZD� GDODP� 3%0�

VDQJDWODK� SHQWLQJ�� 7LSH� PDVDODK� \DQJ�

GLJXQDNDQ� GDODP� 3%0� GLDQWDUDQ\D� DGDODK�

PDVDODK�WHUEXND��RSHQ�HQGHG�SUREOHP�DWDX�

LOO�VWUXFWXUHG� SUREOHP�� GDQ� PDVDODK�

WHUVWUXNWXU� �ZHOO�VWUXFWXUHG� SUREOHP���

'DODP� PDVDODK� WHUVWUXNWXU�� XQWXN�

PHQMDZDE� PDVDODK� \DQJ� GLEHULNDQ� VLVZD�

GLKDGDSNDQ� GHQJDQ� VXE�VXEPDVDODK� GDQ�

SHQ\LPSXODQ�� 'DODP� PDVDODK� WHUEXND��

VLVZD� GLKDGDSNDQ� GHQJDQ� PDVDODK� \DQJ�

PHPLOLNL� EDQ\DN� DOWHUQDWLI� FDUD� XQWXN�

PHQ\HOHVDLNDQQ\D� GDQ� PHPLOLNL� VDWX�

MDZDEDQ�VLVZD�GLKDGDSNDQ�GHQJDQ�PDVDODK�

\DQJ PHPLOLNL�EDQ\DN�DOWHUQDWLI�FDUD�XQWXN�

PHQ\HOHVDLNDQQ\D� GDQ� PHPLOLNL� VDWX�

MDZDEDQ�DWDX�PXOWLMDZDEDQ�\DQJ�EHQDU�

.HPXGLDQ� VHQDGD� GHQJDQ� SHQJHUWLDQ�

PDVDODK� WDGL�� 5XVPRQR� ������� ����

PHQJXQJNDSNDQ� SHQJHUWLDQ� ³PDVDODK´�

GDODP� SHPEHODMDUDQ� 3%/� DGDODK�

NHVHQMDQJDQ DQWDUD� VLWXDVL� Q\DWD� GDQ�

NRQGLVL� \DQJ� GLKDUDSNDQ�� DWDX� DQWDUD�

NHQ\DWDDQ� \DQJ� WHUMDGL� GHQJDQ� DSD� \DQJ�

GLKDUDSNDQ�� .HVHQMDQJDQ� LQL� GDSDW�

GLUDVDNDQ� GDUL� DGDQ\D� NHUHVDKDQ�� NHOXKDQ��

NHULVDXDQ�� DWDX� NHFHPDVDQ�� +DUDSDQ� EHVDU�

WHUKDGDS� LPSOHPHQWDVL� PHWRGH�

SHPEHODMDUDQ� 3%/� LQL� DGDODK� VLVZD� VLDS�

PHQ\RQJVRQJ�SHUXEDKDQ�GXQLD�\DQJ�EHJLWX�

FHSDW� GHQJDQ� EHUEDJDL� SHUPDVDODKDQ� \DQJ�

PXQFXO��.HPXGLDQ�VHOHELKQ\D�DGDODK�VLVZD�

GDSDW� EHUSHUDQ� VHFDUD� DNWLI� EDLN� GLGDODP�
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NHODV� PDXSXQ� GL� PDV\DUDNDW� PHQJLQJDW�

EHUODNXQ\D�HUD�JOREDOLVDVL�

/HELK� /DQMXW� +HUPDQ� ������� �������

PHQJHPXNDNDQ�PHQJHQDL�NDUDNWHULVWLN�GDUL�

SHPEHODMDUDQ� EHUEDVLV� PDVDODK� DGDODK�

VHEDJDL�EHULNXW�

�� PHPSRVLVLNDQ� VLVZD� VHEDJDL� VHOI�

GLUHFWHG� SUREOHP� VROYHU� PHODOXL�

NHJLDWDQ�NRODERUDWLI��

�� PHQGRURQJ� VLVZD� XQWXN� PDPSX�

PHQHPXNDQ PDVDODK� GDQ� PHQ�

JHODERUDVLQ\D� GHQJDQ� PHQJDMXNDQ�

GXJDDQ�GXJDDQ� GDQ� PHUHQFDQDNDQ�

SHQ\HOHVDLDQ�

�� PHPIDVLOLWDVL� VLVZD� XQWXN�

PHQJHNVSORUDVL� EHUEDJDL� DOWHUQDWLI�

SHQ\HOHVDLDQ� GDQ� LPSOLNDVLQ\D�� VHUWD�

PHQJXPSXONDQ� GDQ� PHQGLVWULEXVLNDQ�

LQIRUPDVL��

�� PHODWLK� VLVZD� XQWXN� WHUDPSLO�

PHQ\DMLNDQ�WHPXDQ��GDQ�

�� PHPELDVDNDQ� VLVZD� XQWXN� PHUHIOHNVL�

WHQWDQJ� HIHNWLYLWDV� FDUD� EHUSLNLU�

PHUHND�GDODP�PHQ\HOHVDLNDQ�PDVDODK�

%HUGDVDUNDQ�NDUDNWHULVWLN�GLDWDV�GDSDW�

GLVLPSXONDQ� EDKZD� PHWRGH� SHPEHODMDUDQ�

3%/� VHWLDS� NHJLDWDQ� GDODP� SHPEHODMDUDQ�

KDPSLU� VHPXDQ\D� WHUSXVDW� NHSDGD� VLVZD��

6LVZD� \DQJ� OHELK� EHUSHUDQ� WHUKDGDS�

NHEHUODQJVXQJDQ� SHPEHODMDUDQ�� +DO� LQL�

EHUPDNVXG�XQWXN�PHPEHULNDQ� SHQJDODPDQ�

GDQ� NHEHUPDNQDDQ� NHSDGD� VLVZD� GDODP�

PHQHPXNDQ� PDVDODK�� PHQFDUL� VROXVL�

WHUEDLN�� KLQJJD�PHQHQWXNDQ� VROXVL� WHUVHEXW�

GDODP� SHPHFDKDQ� SHUPDVDODKDQ�� +DO�

GHPLNLDQ� MXJD� VHMDODQ� GHQJDQ� NDUDNWHULVWLN�

\DQJ�GLSDSDUNDQ�6XPDUML� ������������\DQJ�

NHPEDOL� PHQJXQJNDSNDQ� NDUDNWHULVWLN�

SHPEHODMDUDQ� 3%/�� .DUDWHULVWLN� LWX� VHQGLUL�

GLDQWDUDQ\D�DGDODK�

�� SHPEHODMDUDQ�EHUVLIDW VWXGHQW�FHQWHUHG��

�� SHPEHODMDUDQ�SDGD NHORPSRN�

NHORPSRN�NHFLO��

�� JXUX�EHUSHUDQ VHEDJDL�IDVLOLWDWRU�GDQ�

PRGHUDWRU�

�� PDVDODK�PHQMDGL�IRNXV�GDQ�PHUXSDNDQ�

VDUDQD�XQWXN�PHQJHPEDQJNDQ�

NHWHUDPSLODQ�SUREOHP�VROYLQJ��

�� LQIRUPDVLLQIRUPDVL�EDUX�GLSHUROHK�GDUL�

EHODMDU�PDQGLUL��VHOI�GLUHFWHG�OHDQLQJ��

0HPEDFD� SHPDKDPDQ� DGDODK�

SHUEXDWDQ�PHPEDFD�\DQJ�GLODNXNDQ�GHQJDQ�

KDWL�KDWL� GDQ� WHOLWL� XQWXN� PHPDKDPL�

NHVHOXUXKDQ� EDFDDQ� VDPSDL� NHEDJLDQ�

EDJLDQ�\DQJ�SDOLQJ�NHFLO�VHKLQJJD�SHPEDFD�

GDSDW� PHPDKDPL� DSD� \DQJ� GLPDNVXG� ROHK�

SHQXOLV� GDODP� WHNV� EDFDDQ�� 0HPEDFD�

SHPDKDPDQ� GHQJDQ� PHWRGH�'57$� DGDODK�

PHWRGH� \DQJ� WLGDN� EDQ\DN� PHOLEDWNDQ�

DUDKDQ� JXUX� PHPDKDPL� EDFDDQ�� 1DPXQ�

PHPIRNXVNDQ� GDQ� PHPRWLYDV NHWHUOLEDWDQ�

VLVZD�VHFDUD�LQWHOHNWXDO�GHQJDQ�WHNV��NDUHQD�

VLVZD� PHPSUHGLNVL� GDQ� PHPEXNWLNDQQ\D�

NHWLND�PHPEDFD�
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/HELK� ODQMXW� $ELGLQ� �������

PHQMHODVNDQ� EDKDZD� PHWRGH� '57$�

GLDUDKNDQ� XQWXN� PHQFDSDL� WXMXDQ� XPXP�

DJDU� VLVZD� PDPSX� PHOLEDWNDQ� SURVHV�

EHUSLNLU� NHWLND� PHPEDFD� VHEDE� SHPEDFD�

KDUXVODK�PHOLEDWNDQ�SHQJDODPDQQ\D�NHWLND�

DNDQ� PHUHNRQVWUXNVL� LGH�LGH� SHQJDUDQJ��

5HNRQVWUXNVL� LQL� GLPXODL� SDGD� VDDW� VLVZD�

PHQ\XVXQ� SUHGLNVL� DWDX� KLSRWHVLV� WHUKDGDS�

LVL�EDFDDQ��+DO�LQL�GLODQMXWNDQ�NHWLND�VLVZD�

PHPEDFD� EDFDDQ� VHKLQJJD� PHUHND�

PHQHPXNDQ� LQIRUPDVL� SHQWLQJ� JXQD�

PHPEXNWLNDQ� NHEHQDUDQ� SUHGLNVL� DWDX�

KLSRWHVLV� \DQJ� GLEXDWQ\D�� .HJLDWDQ��

UHNRQVWUXNVL� GLDNKLUL� GHQJDQ� GLKDVLONDQ�

UHVROXVL� WHUKDGDS� NHUDJXDQ� GDQ� NHLQJLQDQ�

SHPEDFD��

$SDELOD� NLWD� WLQMDX� GDUL� WHRULQ\D�

$QJJUHQL�� 0DUKDHQL�� 'DQWHV�� PHPDSDUNDQ�

EDKZD� PHWRGH� SHPEHODMDUDQ� '57$�

PHOHWDNNDQ� GDVDU� SDGD� ILORVRIL� SHQGLGLNDQ�

-RKQ� 'HZH\� \DQJ� PDQD� VLVZD� DNDQ�

PHQJDODPL� SHPEHODMDUDQ� EHUPDNQD� MLND�

PHUHND� PDPSX� PHQXQMXNNDQ� ODQJNDK�

ODQJNDK� SHQ\HOLGLNDQ� LOPLDK� �$QJJUDHQL��

0DUKDHQL�� GDQ�'DQWHV�� �������.HXQJJXODQ�

GDUL� PHWRGH� SHPEHODMDUDQ� '57$� DGDODK�

GLGDVDUL� SDGD� PRWLYDVL� LQVWULQVLN� \DQJ�

VHVXDL� GHQJDQ� SDKDP� NRQVWUXNWLYLVPH�

WHQWDQJ� SHPEHODMDUDQ�� GLPDQD� VLVZDODK�

\DQJ� VHKDUXVQ\D� PHQJDODPL� SHPEHODMDUDQ�

VHGDQJNDQ� JXUX� KDQ\D� PHGLDWRU� GDQ�

IDVLOLWDWRU��'HQJDQ� GHPLNLDQ� VLVZD� GHQJDQ�

VHQGLULQ\D� DNDQ� OHELK� WHUPRWLIDVL� XQWXN�

EHODMDU�

0HQXUXW� 7LHUQH\� GDQ� 5HDGHQFH�

�)DL]DK��������PHQ\DWDNDQ�EDKZD�

'57$� DWWHPSWV� ³WR� HTXLS� WKH� VWXGHQWV�

ZLWK� WKH� DELOLW\� WR� GHWHUPLQH� WKH�

SXUSRVHV� IRU� UHDG�LQJ�� WR� H[WUDFW��

FRPSUHKHQG�� DQG� DVVLPLODWH�

LQIRUPDWLRQ�� WR� H[DPLQH� UHDGLQJ�

PDWHULDO� EDVHG� XSRQ� SXUSRVHV� IRU�

UHDGLQJ�� WR� VXVSHQG� MXGJPHQWV�� DQG� WR�

PDNH� GHFLVLRQV� EDVHG� XSRQ� LQIRUPDWLRQ�

JOHDQHG�IURP�UHDGLQJ´��

'57$� EHUXSD\D� XQWXN� PHPEHNDOL�

VLVZD� GHQJDQ� NHPDPSXDQ� XQWXN�

PHQHQWXNDQ� WXMXDQ� XQWXN�PHPEDFD�� XQWXN�

PHQJHNVWUDN�� PHPDKDPL�� GDQ� PHQ\HUDS�

LQIRUPDVL�� XQWXN� PHQJXML� EDKDQ� EDFDDQ�

EHUGDVDUNDQ� WXMXDQ� XQWXN� PHPEDFD�� XQWXN�

PHQDQJJXKNDQ� SHQLODLDQ�� GDQ� PHPEXDW�

NHSXWXVDQ�EHUGDVDUNDQ�SDGD�LQIRUPDVL�\DQJ�

GLSHUROHK�GDUL�PHPEDFD

%XQDGL�� 6XWDPD�� 6XWUHVQD� �������

PHQJDWDNDQ� � PHWRGH� '57$� LQL� OHELK�

PHPIRNXVNDQ� NHWHUOLEDWDQ� VLVZD� GHQJDQ�

WHNV� NDUHQD� VLVZD� PHPSUHGLNVL� GDQ�

PHPEXNWLNDQQ\D� NHWLND� PHPEDFD��

$ZDOQ\D� VLVZD� GLDMDN� PHPEXDW� SUHGLNVL�

WHQWDQJ� DSD� \DQJ� WHUMDGL� GDODP� VXDWX� WHNV�

OHZDW� PHGLD� EHUJDPEDU� \DQJ� GDSDW�

PHQGRURQJ� DQDN�DQDN� EHUILNLU� WHQWDQJ�

SHVDQ� WHNV�� .HPXGLDQ� GDODP� PHPEXDW�
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SUHGLNVL�� VLVZD� PHQJJXQDNDQ� ODWDU�

EHODNDQJ�SHQJHWDKXDQ�PHUHND�WHQWDQJ�WRSLN�

GDQ�SHQJHWDKXDQ�WHQWDQJ�SROD�VXVXQDQ�WHNV��

3UHGLNVL�PDVLQJ�PDVLQJ�DQDN�DNDQ�EHUEHGD�

NDUHQD� VLVZD� EHUILNLU� VHVXDL� GHQJDQ� MDODQ�

SLNLUDQ� VLVZD� VHQGLUL�� GDQ� JXUX� KDUXV�

PHQHULPD� VHPXD� SUHGLNVL� \DQJ�

GLNHPXNDNDQ� VLVZD�� 6HODQMXWQ\D� VHWHODK�

PHPSUHGLNVL� JDPEDU�� EDUXODK� VLVZD� GLEHUL�

EDKDQ�EDFDDQ� \DNQL� EHUXSD� FHUSHQ��8UDLDQ�

GL� DWDV� DGDODK� LQWL� GDUL� PHWRGH�'57$� LQL��

\DQJ� SHQJJXQDDQQ\D� GDODP� SHPEHODMDUDQ�

DNDQ� PHPSHUPXGDK� VLVZD� GDODP�

PHPDKDPL�LVL�VXDWX�EDFDDQ�

0(72'(

3HQHOLWLDQ� LQL� PHUXSDNDQ� SHQHOLWLDQ�

GHQJDQ� PHQJJXQDNDQ� HNVSHULPHQ� GHQJDQ�

GHVDLQ� WUHDWPHQW� E\� OHYHO �[��� 3DGD�

HNVSHULPHQ� LQL� SHQHOLWL� PHQJJXQDNDQ� GXD�

PHWRGH�SHPEHODMDUDQ�\DLWX�PHWRGH�SUREOHP�

EDVHG�OHDUQLQJ GDQ��PHWRGH�'57$��

6XEMHN�SHQHOLWLDQ�GLEDJL�NHGDODP GXD�

NHODV� \DLWX� NHODV� HNSHULPHQ� VDWX� GHQJDQ�

SHPEHODMDUDQ� PHQJJXQDNDQ� PHWRGH�

SUREOHP� EDVHG� OHDUQLQJ GDQ� NHODV�

HNVSHULPHQ� GXD� GHQJDQ� SHPEHODMDUDQ�

PHQJJXQDNDQ� PHWRGH� '57$�� VHGDQJNDQ�

YDULDEHO� DWULEXW� GLNODVLILNDVLQ� NHGDODP�

NDWHJRUL� SHQJHWDKXDQ� DZDO� WLQJJL� GDQ

UHQGDK�

-XPODK� NHVHOXUXKDQ� VLVZD� \DQJ�

PHQMDGL� VXEMHN� SHQHOLWLDQ� DGDODK� ��� RUDQJ�

VLVZD� \DQJ� GLEDJL� NHGDODP� GXD� NHODV�

GLDQWDUDQ\D�NHODV�$�VHEDQ\DN�����UDQJ�GDQ�

NHODV� %� VHEDQ\DN� ��� RUDQJ�� 6HODQMXWQ\D�

VLVZD��GLEHULNDQ�WHV�SHQJHWDKXDQ�DZDO��VNRU�

GDUL� KDVLO� WHV NHPDPSXDQ� SHQJHWDKXDQ�

DZDO� WHUVHEXW� VDODQMXWQ\D� GLEDJL� NHGDODP�

GXD� NHORPSRN� NHPDPSXDQ� SHQJHWDKXDQ�

DZDO� \DLWX� NHORPSRN� SHQJHWDKXDQ� DZDO�

WLQJJL� GDQ� NHORPSRN� SHQJHWDKXDQ� DZDO�

UHQGDK� EHUGDVDUNDQ� VNDOD� RUGLQDO��

%HUGDVDUNDQ� KDVLO� WHV� SHQJHWDKXDQ� DZDO��

GLSHUROHK MXPODK� VLVZD� \DQJ� PHPSXQ\DL�

SQJHWDKXDQ� DZDO� WLQJJL� GDQ� UHQGDK�

EHUGDVDUNDQ�NHODV�SHPEHODMDUDQ�DGDODK

+DVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ GLSHUROHK� VHWHODK� WHV�

NHWHUDPSLODQ� PHPEDFD� SHPDKDPDQ� SDGD�

DNKLU� SHODNVDQDDQ� SHQHOLWLDQ�� 3HQLODLDQ�

GDODP� NHPDPSXDQ� PHPEDFD SHPDKDPDQ�

GLGDVDUNDQ�SDGD�WHRUL�WDNVRQRPL�PHPEDFD�

7HNQLN� DQDOLVLV� GDWD� \DQJ� GLJXQDNDQ�

GDODP� SHQHOLWLDQ� LQL� DGDODK� WHNQLN� DQDOLVLV�

YDULDQ� �$1$9$�� GXD� MDOXU�� 7HNQLN� LQL�

GLSLOLK� DWDV� GDVDU� WXMXDQ� SHQHOLWL� XQWXN�

PHQJHWDKXL�SHUEHGDDQ�

+DVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� EHUGDVDUNDQ� SDGD� NHODV�

SHPEHODMDUDQ� �PHWRGH� SHPEHODMDUDQ���

SHUEHGDDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� EHUGDVDUNDQ� WLQJNDWDQ�

SHQJHWDKXDQ� DZDO� �WLQJJL� GDQ� UHQGDK�� GDQ�

NHODV�SHPEHODMDUDQ�� VHUWD�JXQD�PHQJHWDKXL�
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PHQJHQDL� LQWHUDNVL� DQWDUD� PHWRGH�

SHPEHODMDUDQ� GDQ� SHQJHWDKXDQ� DZDO�

WHUKDGDS� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ

+$6,/�

�� 3HUEHGDDQ KDVLO� NHPDPSXDQ�

PHPEDFD SHPDKDP DQDQWDUD

NHORPSRN� 3HPEHODMDUDQ� \DQJ�

GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ GDQ� NHORPSRN� \DQJ�

GLEHULNDQ� � PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV

%HUGDVDUNDQ� KDVLO� DQDOLVLV� YDULDQ�

�$1$9$�� SDGD� WDUDI� VLJQLILNDQ�.  � ������

GLGDSDW� )KLWXQJ  � ������ !� )WDEHO  � ������

'HQJDQ� GHPLNLDQ� )R!)W�� VHKLQJJD� +�

GLWRODN��VHKLQJJD�GDSDW�GLVLPSXONDQ�EDKZD�

VHFDUD� NHVHOXUXKDQ�� WHUGDSDW� SHUEHGDDQ�

SHQJDUXK� \DQJ� VLJQLILNDQ� DQWDUD� NHORPSRN�

SHVHUWD� GLGLN� \DQJ� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ� GHQJDQ�

NHORPSRN� SHVHUWD� GLGLN� \DQJ� GLEHULNDQ��

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV� WHUKDGDS�KDVLO�EHODMDU�SHQGLGLNDQ�

NHZDUJDQHJDUDDQ�� 2OHK� NDUHQD� LWX�� KDVLO�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

���� GDQ� V � ������� OHELK� EDLN� VHFDUD� Q\DWD�

GLEDQGLQJNDQ� \DQJ� GLEHULNDQ� PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV

�������GDQ��V� ���������

�� ,QWHUDNVL� $QWDUD� 0HWRGH�

3HPEHODMDUDQ� 'HQJDQ� 3HQJHWDKXDQ�

$ZDO� 7HUKDGDS� .HPDPSXDQ�

0HPEDFD�3HPDKDPDQ��,17�$�;�%�

+DVLO� SHUKLWXQJDQ� $1$9$� GDSDW�

GLNHWDKXL� EDKZD� QLODL� KDVLO� SHQJXMLDQ�

KLSRWHVLV�NHGXD�\DQJ�GLVDMLNDQ�GDODP� WDEHO�

$1$9$� SDGD� EDULV� ,QWHUDNVL� $� ;� %�

PHQXQMXNNDQ� EDKZD� +�� GLWRODN�

EHUGDVDUNDQ� QLODL� )KLWXQJ  � ������ !� )WDE�

�����������  � ����� GHQJDQ� GHPLNLDQ� GDSDW�

GLDPELO� NHSXWXVDQ� EDKZD� WHUGDSDW�

SHQJDUXK LQWHUDNVL \DQJ� VLJQLILNDQ� DQWDUD�

PHWRGH� SHPEHODMDUDQ� �3%/� GDQ� '57$��

GDQ� SHQJHWDKXDQ� DZDO� WHUKDGDS�

NHPDPSXDQ�PHPEDFD�SHPDKDPDQ�VLVZD��

'DWD� KDVLO� SHQHOLWLDQ�� GLSHUROHK� VNRU�

UDWD�UDWD� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�DQWDUD� NHORPSRN�SHVHUWD�GLGLN�

\DQJ� PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL�

\DQJ� GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ� DGDODK�VHEHVDU����GDQ�NHORPSRN�

SHVHUWD� GLGLN� \DQJ� PHPLOLNL� SHQJHWDKXDQ�

DZDO� UHQGDK� \DQJ� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ DGDODK� VHEHVDU

���� 8QWXN� VNRU� UDWD�UDWD� KDVLO� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� DQWDUD� NHORPSRN�

SHVHUWD� GLGLN� \DQJ� PHPLOLNL� SHQJHWDKXDQ�

DZDO� WLQJJL� \DQJ� GLEHULNDQ� PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV

DGDODK� VHEHVDU� ��� � GDQ� NHORPSRN� VLVZD�

\DQJ� PHPLOLNL� SHQJHWDKXDQ� DZDO UHQGDK�
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\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV��DGDODK�VHEHVDU�������

�� 3DGD� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL��

WHUGDSDW� SHUEHGDDQ� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� DQWDUD�

NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ� PHWRGH 3UREOHP� %DVHG�

/HDUQLQJ� GDQ�NHORPSRN�SHVHUWD�GLGLN�

\DQJ� GLEHULNDQ� � PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV�

3HUKLWXQJDQ� DQDOLVLV� YDULDQV� WDKDS�

ODQMXW� GHQJDQ� 8ML� 7XNH\� DGDODK� XQWXN�

PHPEDQGLQJNDQ� NHORPSRN� \DQJ� PHPLOLNL�

SHQJHWDKXDQ� DZDO� WLQJJL� \DQJ� GLEHULNDQ�

PHWRGH�3UREOHP�%DVHG�/HDUQLQJ� GDQ�\DQJ�

GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV� ��3HUKLWXQJDQ�8ML�7XNH\�

$�%�!� $�%��  4KLWXQJ  � ������ OHELK� EHVDU�

GDUL� SDGD� �4WDEHO� ��������� ������ DWDX�4KLWXQJ!�

4WDEHO��SDGD�WDUDI�VLJQLILNDQ�.  �������GHQJDQ�

GHPLNLDQ�+� GLWRODN�GDQ�KLSRWHVLV�DOWHUQDWLI�

+�� � GLWHULPD�� 6HKLQJJD� GDSDW� GLWDIVLUNDQ�

KDVLO� NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

DQWDUD� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

OHELK� WLQJJL� GLEDQGLQJNDQ� GHQJDQ�

NHORPSRN� SHVHUWD� GLGLN� \DQJ� GLEHULNDQ��

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV�

2OHK� NDUHQD� LWX�� EDJL� SHVHUWD� GLGLN�

\DQJ� PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL�

\DQJ� GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ� � ���� GDQ� V�  � ������ OHELK� WLQJJL�

VHFDUD� Q\DWD� GLEDQGLQJNDQ� \DQJ� GLEHULNDQ��

GLEHULNDQ� � PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV������V� ��������

�� 3DGD� NHORPSRN� \DQJ� PHPLOLNL�

SHQJHWDKXDQ� DZDO� UHQGDK�� WHUGDSDW�

SHUEHGDDQ� KDVLO� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� DQWDUD�

NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ�GDQ NHORPSRN�SHVHUWD�GLGLN�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV�

3HUKLWXQJDQ� DQDOLVLV� YDULDQV� WDKDS�

ODQMXW� GHQJDQ� 8ML� 7XNH\� DGDODK� XQWXN�

PHPEDQGLQJNDQ� NHORPSRN� \DQJ� PHPLOLNL�

SHQJHWDKXDQ� DZDO� UHQGDK� \DQJ� GLEHULNDQ�

PHWRGH�3UREOHP�%DVHG�/HDUQLQJ� GDQ�\DQJ�

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV� �� 3HUKLWXQJDQ� 8ML� 7XNH\� $�%���

$�%��  4KLWXQJ  � � � � � ������ OHELK� NHFLO� GDUL�

SDGD�4WDEHO� ��������� ������DWDX�4KLWXQJ��4WDEHO��

SDGD� WDUDI� VLJQLILNDQ� .  � ������ GHQJDQ�

GHPLNLDQ�+� GLWRODN�GDQ�KLSRWHVLV DOWHUQDWLI�

+�� GLWHULPD�� 6HKLQJJD� GDSDW� GLWDIVLUNDQ�

KDVLO� NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

DQWDUD� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

OHELK� UHQGDK� GLEDQGLQJNDQ� GHQJDQ�
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NHORPSRN� SHVHUWD� GLGLN� \DQJ� GLEHULNDQ�

PHWRGH� 'LUHFWHG� 5HDGLQJ 7KLQNLQJ�

$FWLYLWLHV��

2OHK� NDUHQD� LWX�� EDJL� SHVHUWD� GLGLN�

\DQJ� PHPLOLNL� SHQJHWDKXDQ� DZDO� UHQGDK�

\DQJ� GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ� � ���� GDQ� V�  � ������ OHELK� UHQGDK�

VHFDUD� Q\DWD� GLEDQGLQJNDQ� \DQJ� GLEHULNDQ�

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV��������GDQ�V� ��������

3(0%$+$6$1

�� 3HUEHGDDQ� KDVLO� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� DQWDUD�

NHORPSRN� \DQJ� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ GDQ�

NHORPSRN� \DQJ� GLEHULNDQ� � PHWRGH�

'LUHFWHG�5HDGLQJ�7KLQNLQJ�$FWLYLWLHV

+DVLO� SHQJXMLDQ� KLSRWHVLV� SHUWDPD��

PHPEXNWLNDQ� EDKZD� VHFDUD� NHVHOXUXKDQ�

SHVHUWD� GLGLN� \DQJ� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ� OHELK� WLQJJL�

GLEDQGLQJNDQ GHQJDQ� NHORPSRN� SHVHUWD�

GLGLN� \DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV��'DODP�KDO� LQL�

GDSDW� GLQ\DWDNDQ� EDKZD� XQWXN� PHQFDSDL�

WXMXDQ�� EHQWXN� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ�OHELK�HIHNWLI�GLEDQGLQJNDQ�GHQJDQ�

EHQWXN PHWRGH�'LUHFWHG�5HDGLQJ�7KLQNLQJ�

$FWLYLWLHV� GDODP� PHQLQJNDWNDQ� KDVLO�

NHPDPSXDQ�PHPEDFD�SHPDKDPDQ�

%HUGDVDUNDQ� WDEOH� SHUKLWXQJDQ� XML�

VWDWLVWLN� \DQJ� GLEDKDV� VHEHOXPQ\D� EDKZD�

GDSDW� GLVLPSXONDQ� KDVLO� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQ� VLVZD� \DQJ�

SHPEHODMDUDQQ\D� GHQJDQ� PHQJJXQDNDQ�

PHWRGH�SUREOHP�EDVHG� OHDUQLQJ OHELK� EDLN�

GLEDQGLQJNDQ� GHQJDQ� VLVZD� \DQJ�

SHPEHODMDUDQQ\D� GHQJDQ� PHQJJXQDNDQ�

PHWRGH�GLUHFWHG�UHDGLQJ�WKLQNLQJ�DFWLYLWLHV��

'DODP� SHODNVDQDDQ� PHWRGH� SUREOHP�

EDVHG�OHDUQLQJ VLVZD�GLDUDKNDQ�XQWXN�GDSDW�

PHQ\HOHVDLNDQ� SHUPDVDODKDQ� GHQJDQ�

PHQHPXNDQ� NRQVHS� GDQ� SHQ\HOHGLNDQ�

NRQVHS�� KDO� LQL� GLGDVDUNDQ� XQWXN� PHODWLK�

NHPDPSXDQ� EHUSLNLU� VHUWD� NHPDQGLULDQ�

EHODMDU� VLVZD�� 'DODP� SHODNVDQDDQ�

SHPEHODMDUDQ� GHQJDQ� SUREOHP� EDVHG�

OHDUQLQJ JXUX� PHQJDZDOL� GHQJDQ�

PHQJRULHQWDVLNDQ� SHVHUWD� GLGLN� WHUKDGDS�

PDVDODK� \DQJ� DNDQ� GLMDGLNDQ� WRSLN� GDODP�

EDKDQ� EDFDDQ�� +DO� LWX� VHVXDL� GHQJDQ�

NDUDNWHULVWLN� SUREOHP� EDVHG� OHDUQLQJ \DQJ�

GLNHPXNDNDQ� +RVQDQ� ������� ����� EDKZD�

SUREOHP� EDVHG� OHDUQLQJ PHPLOLN� WDKDSDQ�

GLDQWDUDQ\D� ��� PHQJRULHQWDVLNDQ� SHVHUWD�

GLGLN� WHUKDGDS�PDVDODK�� ���PHQJRUJDQLVDVL�

SHVHUWD�GLGLN�XQWXN�EHODMDU�����PHPELPELQJ�

SHQ\HOLGLNDQ�LQGLYLGXDO�PDXSXQ�NHORPSRN��

��� PHQJHPEDQJNDQ� GDQ� PHQ\DMLNDQ� KDVLO�

NDU\D�� ��� PHQJDQLOLVLV� GDQ� PHQJHYDOXDVL�

SURVHV�SURVHV�SHPFDKDQ�PDVDODK�

+DO� PHQDULN� GDODP� PHWRGH� SUREOHP�

EDVHG� OHDUQLQJ \DLWX� DGDQ\D� SHUWDQ\DDQ�



0HWRGH� SHPEHODMDUDQ SHQJHWDKXDQ� DZDO�

WHUKDGDS� NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

VLVZD

6LJLW�9HEULDQWR�6XVLOR

���

WHUEXND�GL�VHWLDS�DZDO�SHPEHODMDUDQ��'DODP�

SHPEHULDQ� SHUWDQ\DDQ� SHPEXND GDQ�

PHPEDQJNLWNDQ� PLQDW� VLVZD� PHQMDGL�

ODQJNDK� DZDO� SHPEHODMDUDQ� \DQJ� VDQJDW�

SHQWLQJ� GDODP� SHQHUDSDQ� PHWRGH� SUREOHP�

EDVHG� OHDUQLQJ�� NDUHQD� WDQSD� SHQJHWDKXDQ�

\DQJ� FXNXS� WHUKDGDS� SHQJHWDKXDQ� DZDO�

\DQJ�GLPLOLNL�VLVZD��JXUX�GDSDW�PHODNXNDQ�

NHVDODKDQ�GDODP�PHPEHULNDQ�PDVDODK� GDQ�

VLVZD� DNDQ� PHQJDODPL� NHVXOLWDQ�� 'DODP�

SUREOHP� EDVHG� OHDUQLQJ PHQGRURQJ� VLVZD�

XQWXN� PHQHUDSNDQ� EHUSLNLU� NULWLV��

NHPDPSXDQ� PHPHFDKNDQ� PDVDODK�� GDQ�

SHQJHWDKXDQ� PHQJHQDL� NRQWHQ� PDVDODK�

GXQLD� Q\DWD� GDQ� LVX�LVX�� 3DGD� SUREOHP�

EDVHG�OHDUQLQJ NHJLDWDQ�SHPEHODMDUDQ�OHELK�

PHQHNDQNDQ� SDGD� SROD� SHPEHODMDUDQ� \DQJ�

EHUSXVDW� SDGD� VLVZD�� 3DGD� SHPEHODMDUDQ�

GHQJDQ� PHQJJXQDNDQ� PHWRGH� SUREOHP�

EDVHG� OHDUQLQJ VLVZD� OHELK� EHUWDQJJXQJ�

MDZDE� XQWXN� EHODMDU� VHQGLUL� GHQJDQ�

PHQHPSDWNDQ� EDQ\DN� LQIRUPDVL� \DQJ�

PHUHND� EXWXKNDQ� GDODP� EHODMDU�� 'HQJDQ�

GHPLNLDQ� PRGHO� SHPEHODMDUDQ� 3%/�

�3UREOHP� %DVHG� /HDUQLQJ�� GDSDW�

PHPEHULNDQ� NHVHPSDWDQ� NHSDGD� VLVZD�

GHQJDQ�VHJDOD�SRWHQVL� GDQ�NDUDNWHULVWLNQ\D�

PDVLQJ�PDVLQJ� XQWXN� EHUHNVSORUDVL�

PHQJXPSXONDQ� GDWD� VHFDUD� OHQJNDS� GDQ�

NHPXGLDQ�PHQJDQDOLVLV�PHQ\LPSXONDQQ\D��

+DO� LQL� VHVXDL� GHQJDQ� SHQGDSDW� 0HQXUXW�

5REHUW� 'HOLVOH� �2RQ�6HQ� 7DQ�� ������ ����

SUREOHP�EDVHG�OHDUQLQLJ�ZRUN�ZHOO��ZLWK�DOO�

VWXGHQW�� PDNLQJ� LWV� VWUDWHJLHV� LGHDO� IRU�

KHWHURJHQHRXV� FODVVURRPV� ZKHUH� VWXGHQWV�

ZLWK� PL[HG� DELOLWLHV� FDQ� SRRO� WKHLU� WDOHQWV�

FROODERUDWLYHOH\� WR� LQYHQW� D� VROXWLRQ�

3UREOHP�%DVHG�/HDUQLQJ FRFRN� GLJXQDNDQ�

XQWXN� VHPXD� VLVZD�� PHWRGH� WHUVHEXW� LGHDO�

XQWXN� NHODV� \DQJ� KHWHURJHQ� GLPDQD� VLVZD�

GHQJDQ� NHPDPSXDQ� DNDGHPLN� \DQJ�

EHUDJDP� GDSDW� EHNHUMD� VDPD� XQWXN�

PHQJKDVLONDQ�SHPHFDKDQ�PDVDODK�

+DVLO� DQDOLVLV� GLDWDV� GLSHUNXDW�

GHQJDQ� KDVLO� SHUKLWXQJDQ� $1$9$� �� [� ��

WHQWDQJ� SHUEHGDDQ� WHQWDQJ� SHUEHGDDQ�

NHHIHNWLIDQ� DQWDUD� NHGXD� PHWRGH�

SHPEHODMDUDQ�NRRSHUDWLI�VHFDUD�NHVHOXUXKDQ�

EDKZD� )KLWXQJ  � ����� !� )WDEHO  � ���� SDGD�

WDUDI� VLJQLILNDQ� .�  � ����� GDQ� KDVLO� EHODMDU�

SHQGLGLNDQ�\DQJ�GLEHULNDQ�PHWRGH�3UREOHP�

%DVHG�/HDUQLQJ � � ������ � GDQ� V� � � �������

OHELK� WLQJJL� VHFDUD� Q\DWD� GLEDQGLQJNDQ�

\DQJ� GLEHULNDQ� � PHWRGH�'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV�� ������GDQ��V� ����������

0DND� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQDQWDUD� NHORPSRN� SHVHUWD� GLGLN�

\DQJ� GLEHULNDQ� � PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ OHELK� WLQJJL�GDUL�SDGD� NHORPSRN�

VLVZD� \DQJ� GLEHULNDQ� � PHWRGH� 'LUHFWHG�

5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV�� 'HQJDQ�

GHPLNLDQ� EHUGDVDUNDQ� SHPEDKDVDQ� KDVLO�

SHQHOLWLDQ�� PDND� GDSDW� GLUHNRPHQGDVLNDQ�

EDKZD� PHWRGH� 3UREOHP� %DVHG� /HDUQLQJ�
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OHELK� FRFRN� GLWHUDSNDQ� GDODP�

PHQLQJNDWNDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�

�� ,QWHUDNVL� DQWDUD� PHWRGH�

SHPEHODMDUDQ� NRRSHUDWLI� GHQJDQ�

SHQJHWDKXDQ� DZDO� WHUKDGDS� KDVLO�

NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�,17�$�; %�

+DVLO� SHQJXMLDQ� KLSRWHVLV� NHGXD��

PHPEXNWLNDQ� EDKZD� DGD� SHQJDUXK�

LQWHUDNVL� DQWDUD� PHWRGH� SHPEHODMDUDQ�

GHQJDQ� 3HQJHWDKXDQ� $ZDO� WHUKDGDS��

NHPDPSXDQ�PHPEDFD� SHPDKDPDQ��'DODP�

KDO� LQL� GDSDW� GLQ\DWDNDQ� EDKZD� XQWXN�

PHQFDSDL�WXMXDQ��PHWRGH�SHPEHODMDUDQ�GDQ�

SHQJHWDKXDQ� DZDO� PHPEHULNDQ� SHQJDUXK�

LQWHUDNVL� WHUKDGDS� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�

.HORPSRN� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� 3HQJHWDKXDQ� $ZDO� WLQJJL� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

OHELK� WLQJJL� GLEDQGLQJNDQ� NHORPSRN� VLVZD�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ� $FWLYLWLHV�� +DO� LQL� PHQXQMXNNDQ�

EDKZD� NRQWULEXVL� SHQGHNDWDQ� PHODOXL�

PHWRGH� SHPEHODMDUDQ� SHPEHODMDUDQ� �3%/�

GDQ� '57$�� EHUKXEXQJDQ� GHQJDQ�

NDUDNWHULVWLN� VLVZD� \DQJ� PHQJLNXWL�

SHPEHULDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ�� 6HGDQJNDQ�� NHORPSRN� VLVZD

\DQJ� PHPLOLNL� NHPDPSXDQ� 3HQJHWDKXDQ�

$ZDO� UHQGDK� \DQJ� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ� OHELK� UHQGDK�

GLEDQGLQJNDQ�NHORPSRN�SHVHUWD�GLGLN�\DQJ�

GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ� $FWLYLWLHV�� +DO� LQL� PHQXQMXNNDQ�

EDKZD� NRQWULEXVL� SHQGHNDWDQ� PHODOXL�

PHWRGH� SHPEHODMDUDQ� �3%/� GDQ� '57$��

EHUKXEXQJDQ� GHQJDQ� NDUDNWHULVWLN� SHVHUWD�

GLGLN� \DQJ� PHQJLNXWL� SHPEHULDQ� PHWRGH�

'LUHFWHG�5HDGLQJ�7KLQNLQJ�$FWLYLWLHV�

+DVLO� DQDOLVLV� YDULDQV� �� [� �� WHQWDQJ�

LQWHUDNVL�DQWDUD�PHWRGH�SHPEHODMDUDQ��3%/�

GDQ� '57$�� GHQJDQ� SHQJHWDKXDQ� DZDO�

WHUKDGDS� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� PHQXQMXNNDQ� EDKZD� )KLWXQJ  �

����!� )WDEHO������  � ������ ,QWHUDNVL� LQL�

PHQJJDPEDUNDQ� EDJL� NHORPSRN� SHVHUWD�

GLGLN� \DQJ� GLEHULNDQ� PHWRGH� 3UREOHP�

%DVHG� /HDUQLQJ� FRFRN� GLWHUDSNDQ� EDJL�

SHVHUWD� GLGLN� \DQJ� PHPLOLNL� NHPDPSXDQ�

3HQJHWDKXDQ� $ZDO� WLQJJL� GLEDQGLQJNDQ�

NHORPSRN� SHVHUWD� GLGLN� \DQJ� GLEHULNDQ�

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV� �$�%�!� $�%���� 6HEDOLNQ\D�� EDJL�

NHORPSRN� SHVHUWD� GLGLN� \DQJ� GLEHULNDQ�

PHWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV�OHELK�FRFRN�GLWHUDSNDQ�EDJL�VLVZD�

\DQJ� PHPLOLNL� 3HQJHWDKXDQ� $ZDO� UHQGDK�

GLEDQGLQJNDQ�NHORPSRN�SHVHUWD�GLGLN�\DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

�$�%���!$�%����

+DO�LQL�GLSHUNXDW�ROHK�KDVLO� ODQMXW�XML�

7XNH\ \DQJ� PHPEDQGLQJNDQ� DQWDUD�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

GLWHUDSNDQ� EDJL� SHVHUWD� GLGLN� \DQJ�



0HWRGH� SHPEHODMDUDQ SHQJHWDKXDQ� DZDO�

WHUKDGDS� NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

VLVZD

6LJLW�9HEULDQWR�6XVLOR

���

PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL� GHQJDQ�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV� �$�%�	�$�%���KDVLOQ\D�

DGDODK�VHEDJDL�EHULNXW�$�%�!�$�%�� 4KLWXQJ

 ����� !� 4WDEHO� ����������  � ������ .HHIHNWLIDQ�

PHWRGH� 3UREOHP� %DVHG� /HDUQLQJ� � � ������

GDQ� V�  � ������ OHELK� WLQJJL� VHFDUD� Q\DWD�

GLEDQGLQJNDQ� \DQJ� GLEHULNDQ� PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV � �

����� GDQ� � V�  � ������� 6HGDQJNDQ� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

GLWHUDSNDQ� EDJL� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL�3HQJHWDKXDQ�$ZDO�UHQGDK�GHQJDQ�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV� �$�%�	�$�%���KDVLOQ\D�

DGDODK�VHEDJDL�EHULNXW�$�%���$�%�� 4KLWXQJ

 ����� �� 4WDEHO� ����������  � ������ .HHIHNWLIDQ�

PHWRGH� 3UREOHP� %DVHG� /HDUQLQJ� � � �����

GDQ� V�  � ������ OHELK� UHQGDK� VHFDUD� Q\DWD�

GLEDQGLQJNDQ� \DQJ� GLEHULNDQ� PHWRGH�

'LUHFWHG�5HDGLQJ�7KLQNLQJ�$FWLYLWLHV����������

GDQ�V� �������

'HQJDQ� GHPLNLDQ� GDSDW� GLVLPSXONDQ�

EDKZD� EDJL� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL� LQJLQ�

PHQLQJNDWNDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� KHQGDNQ\D� GLEHULNDQ� PHWRGH�

3UREOHP� %DVHG� /HDUQLQJ� GDQ� EDJL�

NHORPSRN� VLVZD� \DQJ� PHPLOLNL�

3HQJHWDKXDQ� $ZDO� UHQGDK� LQJLQ�

PHQLQJNDWNDQ� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� KHQGDNQ\D� PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV��

�� 3DGD� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL��

WHUGDSDW� SHUEHGDDQ� KDVLO� EHODMDU�

SHQGLGLNDQ�NHZDUDJHQHJDUDDQ�DQWDUD�

NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ� GDQ�NHORPSRN�SHVHUWD�GLGLN�

\DQJ� GLEHULNDQ� � PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV�

'LNDWDNDQ� EDKZD� NHGXD� EHQWXN�

PHWRGH�SHPEHODMDUDQ��3%/�GDQ�'57$��LQL�

PHPSXQ\DL� WXMXDQ� \DQJ� VDPD� GDODP�

PHQLQJNDWNDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�� WHWDSL� VDPD�VDPD� PHPLOLNL�

SHUEHGDDQ� GDODP� VHJL� SHODNVDQDDQQ\D��

3HODNVDQDDQ� PHWRGH� SHPEHODMDUDQ� �3%/�

GDQ� '57$�� LQL� PHQHUDSNDQ� PHWRGH�

3UREOHP�%DVHG�/HDUQLQJ��0HWRGH�3UREOHP�

%DVHG� /HDUQLQJ� OHELK� PHQJXWDPDNDQ�

NHDNWLIDQ�VLVZD�NDUHQD�GDODP�SHODNDVDQDDQ�

SHPEHODMDUDQ� VLVZD� GLWXQWXN XQWXN�

PHQHPXNDQ� VHQGLUL� SHUPDVDODKDQ� \DQJ�

WHUGDSDW� GDODP� EDKDQ� EDFDDQ� NHPXGLDQ�

PHQHQWXNDQ�VHQGLUL�SXOD�EHEHUDSD�DOWHUQDWLI�

SHPHFDKDQ� PDVDODKQ\D� KLQJJD� VLVZD�

PDPSX� PHQHQWXNDQ� VROXVL� WHUEDLN� XQWXN�

PHQHWDSNDQ�PDVDODK�

+DO� LQL� GLSHUNXDW� ROHK� KDVLO� ODQMXW� XML�

7XNH\ \DQJ� PHPEDQGLQJNDQ� DQWDUD�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�
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GLWHUDSNDQ� EDJL� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� SHQJHWDKXDQ� DZDO� WLQJJL� GHQJDQ�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV� �$�%�	�$�%���KDVLOQ\D�

DGDODK�VHEDJDL�EHULNXW�$�%�! $�%�� 4KLWXQJ

 ����� !� 4WDEHO� ����������  � ������ .HHIHNWLIDQ�

PHWRGH� 3UREOHP� %DVHG� /HDUQLQJ� � � ������

GDQ� V�  � ������ OHELK� WLQJJL� VHFDUD� Q\DWD�

GLEDQGLQJNDQ� \DQJ� GLEHULNDQ� � PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV� � �

����GDQ��V� �������

'HQJDQ� GHPLNLDQ� GDSDW�

GLVLPSXONDQ�EDKZD�EDJL� NHORPSRN�SHVHUWD�

GLGLM� \DQJ� PHPLOLNL� SHQJHWDKXDQ� DZDO�

WLQJJL� LQJLQ� PHQLQJNDWNDQ� KDVLO�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

KHQGDNQ\D� GLEHULNDQ� PHWRGH� 3UREOHP�

%DVHG�/HDUQLQJ�

�� 3DGD� NHORPSRN� \DQJ� PHPLOLNL�

SHQJHWDKXDQ� DZDO� UHQGDK�� WHUGDSDW�

SHUEHGDDQ� KDVLO� NHPDPSXDQ�

PHPEDFD� SHPDKDPDQDQWDUD�

NHORPSRN� SHVHUWD� GLGLN� \DQJ�

GLEHULNDQ� PHWRGH� 3UREOHP� %DVHG�

/HDUQLQJ� � GDQ� NHORPSRN� SHVHUWD�

GLGLN\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG�

5HDGLQJ�7KLQNLQJ�$FWLYLWLHV�

'LNDWDNDQ�EDKZD�NHGXD�EHQWXN�PHWRGH

SHPEHODMDUDQ� �3%/� GDQ� '57$�� LQL�

PHPSXQ\DL� WXMXDQ� \DQJ� VDPD� GDODP�

PHQLQJNDWNDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�� WHWDSL� VDPD�VDPD� PHPLOLNL�

SHUEHGDDQ� GDODP� VHJL� SHODNVDQDDQQ\D��

3HODNVDQDDQ� PHWRGH� SHPEHODMDUDQ� �3%/�

GDQ� '57$�� LQL� PHQHUDSNDQ� PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV��

0HWRGH� 'LUHFWHG� 5HDGLQJ� 7KLQNLQJ�

$FWLYLWLHV� PHUXSDNDQ� PHWRGH� \DQJ�

PHPSXQ\DL�FLUL�VHWLDS�SHVHUWD�GLGLN�PDPSX�

PHPSUHGLNVLNDQ� LVL� ZDFDQD� \DQJ� WHUGDSDW�

GDODP�EDKDQ�EDFDDQ�VDPSDL�GHQJDQ�PHUHND�

PDPSX� PHQFRFRNNDQ� KDVLO� SUHGLNVLQ\D�

KLQJJD� VLVZD�PDPSX�PHQLODL� VHQGLUL� KDVLO�

SUHGLNVLQ\D��

+DO� LQL� GLSHUNXDW� ROHK� KDVLO� ODQMXW� XML�

7XNH\ \DQJ� PHPEDQGLQJNDQ� DQWDUD� \DQJ�

GLEHULNDQ�PHWRGH�3UREOHP�%DVHG�/HDUQLQJ�

GLWHUDSNDQ� EDJL� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL�SHQJHWDKXDQ�DZDO� UHQGDK�GHQJDQ�

\DQJ� GLEHULNDQ� PHWRGH� 'LUHFWHG� 5HDGLQJ�

7KLQNLQJ�$FWLYLWLHV� �$�%�	�$�%��� KDVLOQ\D�

DGDODK�VHEDJDL�EHULNXW�$�%���$�%�� 4KLWXQJ

 ������ 4WDEHO� ����������  � ������ .HHIHNWLIDQ�

PHWRGH� 3UREOHP� %DVHG� /HDUQLQJ� � � �����

GDQ� V�  � ������ OHELK� UHQGDK� VHFDUD� Q\DWD�

GLEDQGLQJNDQ� \DQJ� GLEHULNDQ� � PHWRGH�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLWLHV� � �

������GDQ�V� �������

'HQJDQ� GHPLNLDQ� GDSDW� GLVLPSXONDQ�

EDKZD� EDJL� NHORPSRN� SHVHUWD� GLGLN� \DQJ�

PHPLOLNL� SHQJHWDKXDQ� DZDO� UHQGDK� LQJLQ

PHQLQJNDWNDQ� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� KHQGDNQ\D� GLEHULNDQ� PHWRGH�

'LUHFWHG�5HDGLQJ�7KLQNLQJ�$FWLYLWLHV��
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���

6,038/$1

%HUGDVDUNDQ�KDVLO�DQDOLVD�\DQJ�WHODK�

GLODNXNDQ��GLSHUROHK�EDKZD��SHUWDPD��KDVLO�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ� VLVZD�

\DQJ�PHQJJXQDNDQ�PHWRGH�SUREOHP�EDVHG�

OHDUQLQJ OHELK� WLQJJL�GDUL� SDGD� VLVZD� \DQJ�

PHQJJXQDNDQ�PHWRGH�'57$��.HGXD��KDVLO�

NHPDPSXDQ� PHPEDFD� SHPDKDPDQ�

NHORPSRN� VLVZD� \DQJ� SHQJHWDKXDQ� DZDO�

WLQJJL� GDQ� EHODMDU� GHQJDQ�PHWRGH�SUREOHP�

EDVHG� OHDUQLQJ OHELK� WLQJJL� GDUL� SDGD�

NHORPSRN� VLVZD� \DQJ� SHQJHWDKXDQ� DZDO�

\DQJ� EHODMDU� GHQJDQ� PHWRGH� '57$��

.HWLJD�� KDVLO� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ� NHORPSRN� VLVZD� \DQJ�

SHQJHWDKXDQ� DZDO� UHQGDK� GDQ� EHODMDU�

GHQJDQ� PHWRGH� SUREOHP� EDVHG� OHDUQLQJ

OHELK�WLQJJL�GDUL�SDGD�NHORPSRN�VLVZD�\DQJ�

SHQJHWDKXDQ� DZDO� UHQGDK� \DQJ� EHODMDU�

GHQJDQ� PHWRGH� '57$�� .HHPSDW�� WHUGDSDW�

SHQJDUXK� LQWHUDNVL� DQDWDUD� PHWRGH�

SHPEHODMDUDQ� GHQJDQ� SHQJHWDKXDQ� DZDO�

WHUKDGDS� NHPDPSXDQ� PHPEDFD�

SHPDKDPDQ�

$GDSXQ� VDUDQ� GDUL� KDVLO� SHQHOLWLDQ� LQL�

VHEDJDL�EHULNXW�

�� %DJL� VHNRODK�� KHQGDNQ\D�

PHPIDVLOLWDVL� SHPEHODMDUDQ� GHQJDQ�

PHQJJXQDNDQ�PHWRGH�SUREOHP�EDVHG�

OHDUQLQJ��+DO�LQL�GLNDUHQDNDQ�PHWRGH�

SUREOHP� EDVHG� OHDUQLQJ GDSDW

PHQLQJNDWNDQ� NHPDPSXDQ� PHPEDFD

SHPDKDPDQVLVZD�

�� *XUX� KHQGDNQ\D PDPSX�

PHPEDQJNLWNDQ� SHQJHWDKXDQ� DZDO�

VLVZD�PHODOXL�SHQGHNDWDQ�SHQGHNDWDQ�

SHPEHODMDUDQ� \DQJ� PDPSX�

PHQLQJNDWNDQ�DNWLYLWDV�VLVZD�

�� 0HODOXL� SHQHOLWLDQ� LQL�� PHWRGH�

SUREOHP� EDVHG� OHDUQLQJ GDSDW�

GLMDGLNDQ� VHEDJDL� DOWHUQDWLI� GDODP�

SHPEHODMDUDQ� GL� VHNRODK� GDVDU�

NKXVXVQ\D� PHQJHQDL� NHPDPSXDQ�

PHPEDFD�SHPDKDPDQ�

�� 3DGD� SHQHOLWL� VHODQMXWQ\D� GLKDUDSNDQ�

PHQHOLWL� SDGD� DVSHN� NHWHUDPSLODQ�

EDKDVD� \DQJ� ODLQQ\D� GL� OXDU�

NHWHUDPSLODQ�PHPEDFD�SHPDKDPDQ�

'$)7$5�58-8.$1

$ELGLQ�� <�� ������ 3HQJHPEDQJDQ� 0RGHO�

3HQLODLDQ� 2WHQWLN� GDODP�

3HPEHODMDUDQ� 0HPEDFD�

3HPDKDPDQ� GL� 6HNRODK� 'DVDU��

'LVHUWDVL WLGDN� GLWHUELWNDQ�

%DQGXQJ�� 33V� 8QLYHUVLWDV�

3HQGLGLNDQ�,QGRQHVLD��83,���

$ELGLQ�� <� ������ 'HVDLQ� 6LVWHP�

3HPEHODMDUDQ� 'DODP� .RQWHNV�

.XULNXOXP� %DQGXQJ�� 5HILND�

$GLWDPD��
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9ROXPH���(GLVL���0HL������

íòò

$ELGLQ�� <�� ������ 3HPEHODMDUDQ� %DKDVD�

%HUEDVLV� 3HQGLGLNDQ� .DUDNWHU��

%DQGXQJ��5HILND�$GLWDPD�

$QGD\DQL������� %DKDVD�,QGRQHVLD��3DQLWLD�

6HUWLILNDVL� *XUX� 5D\RQ� ��� ).,3�

816� 6XUDNDUWD�� 6XUDNDUWD�� 0DWD�

3DGL�3UHVLQGR��

$QJJUHQL�.��3XWUL� ����� $$,1��0DUKDHQL��

*�� 5�� 'DQWHV�� � 3HQJDUXK� 6WUDWHJL�

'LUHFWHG� 5HDGLQJ� 7KLQNLQJ� $FWLYLW\�

�'57$�7HUKDGDS� 6LNDS� 6RVLDO�'DQ�

.HPDPSXDQ�0HPEDFD�3HPDKDPDQ�

%DKDVD� ,QJJULV� 6LVZD� .HODV� 9,,,�

603�'KDUPD�:LNHND 'HQSDVDU�� H�

-RXUQDO� 3URJUDP� 3DVFDVDUMDQD�

3URJUDP� 6WXGL� 3HQGLGLNDQ� 'DVDU�

�9ROXPH���7DKXQ��������'HQSDVDU��

8QLYHUVLWDV�3HQGLGLNDQ�*DQHVKD��

%XQDGL�� 1L�0DGH� 5XVQL�� 6XWDPD�� ,�0DGH��

6XWUHVQD�� ,GD� %DJXV�� �����

3HQHUDSDQ� 6WUDWHJL� 'LUHFWHG�

5HDGLQJ� 7KLQNLQJ� $FWLYLW\� �'57$��

%HUEDQWXDQ� 0HGLD� *DPEDU� 8QWXN�

0HQLQJNDWNDQ� .HWHUDPSLODQ�

0HPEDFD�&HUSHQ�6LVZD�.HODV�9,,�(�

603�1HJHUL�.XEXWDPEDKDQ�� -XUQDO�

-XUXVDQ� 3HQGLGLNDQ� %DKDVD� GDQ�

6DVWUD� ,QGRQHVLD�� 9ROXPH� �� 9RO�� ��

1R�� �� 7DKXQ�� ������ 6LQJDUDMD�

'HQSDVDU�� 8QLYHUVLWDV� 1HJHUL�

*DQHVKD�

%XUKDQ� (O� )DQDQ\�� �����7HNQLN� %DFD�

&HSDW�7ULN�(IHNWLI��0HPEDFD���GHWLN�

��+DODPDQ��<RJ\DNDUWD� $UDVND�

)DL]DK� $�� 0DMLG������� 7KH� 'HYHORSPHQW�

2I�$Q�$FDGHPLF�5HDGLQJ�6WUDWHJLHV�

3HGDJRJLFDO� 0RGHO� )RU� (6/� $GXOW�

/HDUQHUV�� ,QWHUQDWLRQDO� -RXUQDO� RI�

/HDUQLQJ��9RO���������������SS�����

����� ,661� ����� ������ 0DOD\VLD��

8QLYHUVLWL�7HNQRORJL�0$5$�

2RQ�6HQ� 7DQ� ����� 3UREOHP�%DVHG�

/HHDUQLQJ� ,QQRYDWLRQ�� 8VLQJ�

3UREOHP� WR� 3RZHU� /HDUQLQJ� LQ� WKH�

��VW &HQWXU\�� 6LQJDSXUH�� &HQJDQJH�

/HDUQLQJ�

2(&'�� ������ /LWHUDF\� 6NLOOV� IRU�

7RPRUURZ�� )XWKHU� 5HVXOWV� )URP�

3,6$�������&DQDGD��2(&'��

+HUPDQ�� 7DWDQJ�� ����� ³3HPEHODMDUDQ�

%HUEDVLV� 0DVDODK� XQWXN�

0HQLQJNDWNDQ�.HPDPSXDQ�%HUSLNLU�

0DWHPDWLV� 7LQJNDW� 7LQJJL� � 6LVZD�

6HNRODK� 0HQHQJDK� 3HUWDPD´��

('8&$7,21,67� 1R�� ,� 9RO�� ,�

-DQXDUL� ����� (GXFDWLRQLVW� 1R���

9RO��� -DQXDUL� ������ %DQGXQJ��

8QLYHUVLWDV�3HQGLGLNDQ�,QGRQHVLD��

+RVQDQ�� ����� 3HQGHNDWDQ� 6DLQWLILN� 'DQ�

.RQWHNVWXDO� 'DODP� 3HPEHODMDUDQ�

$EDG����.XQFL�6XVNHV�,PSOHPHQWDVL�
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.XULNXOXP� ����� %RJRU�� *KDOLD�

,QGRQHVLD��

5XVPRQR�� ����� 6WUDWHJL� 3HPEHODMDUDQ�

'HQJDQ� 3UREOHP� %DVHG� /HDUQLQJ�

,WX�3HUOX��%RJRU��*KDOLD�,QGRQHVLD��

6RPDGD\R�� 6DPVX������ 6WUDWHJL� GDQ�

7HNQLN� 3HPEHODMDUDQ� PHPEDFD��

<RJ\DNDUWD��*UDKD�,OPX��

6XPDUML������3HQHUDSDQ� 3HPEHODMDUDQ�

0RGHO� 3UREOHP� %DVHG� /HDUQLQJ�

8QWXN�0HQLQJNDWNDQ�0RWLYDVL� 'DQ�

.HPDPSXDQ� 3HPHFDKDQ� 0DVDODK�

,OPX� 6WDWLVWLND� 'DQ� 7HJDQJDQ� 'L�

6PN�� -XUQDO� 7HNQRORJL� 'DQ

.HMXUXDQ� 92/�� ���� 12�� ���

6HSWHPEHU����������

7DULJDQ�� +�� *������ 0HPEDFD� 6HEDJDL�

6XDWX� .HWHUDPSLODQ� %HUEDKDVD��

%DQGXQJ��$QJNDVD�


