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�.RVRQJ���6SDVL����SW�
3HQHOLWLDQ� LQL� GLODNVDQDNDQ� GDODP� UDQJND� XQWXN PHQJXQJNDS� NHWHUVHGLDDQ DODW� SHUDJD� GDQ� .,7� ,3$� GL�

VHNRODK�� SHQJJXQDDQ�� GDQ� NHPDPSXDQ� JXUX� GDODP� PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .LW� ,3$� 6'� GDODP

SHPEHODMDUDQ GL� 6' WHUXWDPD� GL� NHODV� WLQJJL�� .DUHQD NHEDQ\DNDQ� JXUX�JXUX GL� 6'� GDODP� SHPEHODMDUDQ� ,3$�

MDUDQJ PHQJJXQDNDQ� DODW� SHUDJD� GDQ .,7 ,3$� DJDU� VLVZD� OHELK� SDKDP�� WHUWDULN� GDQ� VHQDQJ� GDODP� EHODMDU��

3HQHOLWLDQ� LQL� DGDODK� SHQHOLWLDQ� GHVNULSWLI� \DQJ� GLODNXNDQ� GL� EHEHUDSD� 6'�1HJHUL� \DQJ� EHUDGD� GL�.HFDPDWDQ�

3DGDQJ� 8WDUD� GDQ� 1DQJJDOR NRWD� 3DGDQJ�� 3HQGHNDWDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQGHNDWDQ� NXDOLWDWLI� GHQJDQ�
PHQJJXQDNDQ�WHNQLN�SHQJDPDWDQ�ODQJVXQJ�NH�VHNRODK�PHOLKDW�SHQJJXQDDQ�GDQ�NHWHUVHGLDDQ�DODW�SHUDJD�GDQ�.LW�

,3$� 6HODLQ�LWX�WHNQLN�ZDZDQFDUD�MXJD�GLODNXNDQ�GHQJDQ�EHEHUDSD LQIRUPDQ \DQJ�EHUNDLWDQ VHSHUWL�JXUX�NHODV��

NHSDOD� VHNRODK� GDQ� WHNQLN�GRNXPHQWDVL� JXQD�PHQXQMDQJ GDWD� KDVLO� SHQHOLWLDQ� +DVLO� SHQHOLWLDQ�PHQXQMXNNDQ�

EDKZD�WHUGDSDW�UDWD�UDWD�����JXUX \DQJ�PHQJJXQDNDQ DODW�SHUDJD�GDQ ����JXUX�\DQJ�PHQJJXQDNDQ .,7�,3$

GDODP� SHPEHODMDUDQ�� WHUGDSDW� UDWD�UDWD� VHEDQ\DN� ���� DODW� SHUDJD� \DQJ� WHUVHGLD� GDQ ������ .,7� ,3$� \DQJ�

WHUVHGLD�GL�VHNRODK� GDQ�WHUGDSDW�UDWD�UDWD�����JXUX�\DQJ PDPSX�PHQJJXQDNDQ�DODW�SHUDJD GDQ�������JXUX�\DQJ
PDPSX� PHQJJXQDNDQ� .,7� ,3$ GL� 6HNRODK� 'DVDU� .HFDPDWDQ� 3DGDQJ� 8WDUD� GDQ� 1DQJJDOR� NRWD� 3DGDQJ��

'LVDUDQNDQ�DJDU�EHEHUDSD�VHNRODK�PHPSHUEDKDUXL GDQ�PHOHQJNDSL DODW�SHUDJD�GDQ�.,7�,3$�GL�VHNRODKQ\D��GDQ�

SHUOX�GLDGDNDQ�SHODWLKDQ�JXUX�JXUX�VH�.HFDPDWDQ�3DGDQJ�8WDUD�GDQ�1DQJJDOR�XQWXN�PHQLQJNDWNDQ�SHQJHWDKXDQ�

GDQ� NHWHUDPSLODQ� JXUX� GDODP�PHQJJXQDNDQ� DODW� SHUDJD� GDQ�.,7� ,3$� DJDU� SHPEHODMDUDQ� ,3$� OHELK�PHQDULN��

PHQ\HQDQJNDQ� GDQ�GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�

.DWD�NXQFL����DODW�SHUDJD�GDQ�.,7�,3$��SHPEHODMDUDQ�,3$

$%675$&7

7KLV� UHVHDUFK�ZDV� FRQGXFWHG� LQ RUGHU� WR� UHYHDO� WKH� DYDLODELOLW\� RI� SURSV�WHDFKLQJ� DLGV� DQG� VFLHQFH� NLWV DW�

VFKRROV��XVHG�RI��DQG�DELOLW\�RI�WKH�WHDFKHUV�LQ�XVLQJ�WHDFKLQJ�DLGV�DQG�VFLHQFH�NLWV LQ�HOHPHQWDU\�VFKRRO�OHDUQLQJ��
%HFDXVH�PRVW�RI�WKH�HOHPHQWDU\�VFKRRO�WHDFKHU�LQ�VFLHQFH�OHVVRQ�UDUHO\�XVHG�SURSV�WHDFKLQJ�DLGV�DQG�VFLHQFH�NLWV

VR� WKDW� VWXGHQWV� DUH�PRUH�XQGHUVWDQG�� LQWHUHVWHG� DQG�KDSS\� LQ� OHDUQLQJ��7KLV� UHVHDUFK� LV�D�GHVFULSWLYH�UHVHDUFK

FRQGXFWHG� LQ� VHYHUDO�6WDWH�(OHPHQWDU\�6FKRRO� ORFDWHG� LQ�1RUWK�3DGDQJ�6XE�GLVWULFW�DQG�1DQJJDOR�6XE�GLVWULFW�

FLW\�RI�3DGDQJ��7KH�DSSURDFK�XVHG�LV�TXDOLWDWLYH�DSSURDFK�E\�XVLQJ�GLUHFW�REVHUYDWLRQ�WHFKQLTXH�WR�WKH�VFKRRO�WR�

VHH�XWLOL]DWLRQ�DQG�DYDLODELOLW\�RI�SURSV�DQG�VFLHQFH�NLWV�� ,Q�DGGLWLRQ� LQWHUYLHZ�WHFKQLTXH� DOVR�GRQH�ZLWK�VRPH�

UHODWHG�LQIRUPDQW� OLNH�WHDFKHUV��SULQFLSDO��DQG�GRFXPHQWDWLRQ� WHFKQLTXH�WR�VXSSRUW�GDWD�RI�UHVHDUFK�UHVXOW� 7KH�
UHVXOWV�VKRZHG�WKDW�WKHUH�ZHUH�DQ�DYHUDJH�RI ����WHDFKHUV�WKDW�XVHG�SURSV�DQG�����WHDFKHUV�WKDW�XVHG�VFLHQFH�

NLWV LQ� OHDUQLQJ� WKHUH�DUH DQ�DYHUDJH�RI ��� SURSV� DYDLODEOH�DQG�������VFLHQFH�NLWV�DYDLODEOH�DW� VFKRROV�� DQG�

WKHUH�ZHUH DQ�DYHUDJH�RI�����WHDFKHUV�ZKR�ZHUH�DEOH�XVLQJ�SURSV�DQG�������RI�WHDFKHUV�ZKR�ZHUH�DEOH�XVLQJ

VFLHQFH�NLWV��,W�LV�UHFRPPHQGHG�WKDW�VRPH�VFKRROV�XSGDWH�DQG�HTXLS�WKHLU�SURSV�WHDFKLQJ�DLGV�DQG�VFLHQFH�NLWV LQ�

WKHLU�VFKRROV��DQG�LW�LV�QHFHVVDU\�WR�WUDLQ�HOHPHQWDU\�VFKRRO�WHDFKHUV�LQ�1RUWK�3DGDQJ�DQG�1DQJJDOR�VXE�GLVWULFWV�

WR� LPSURYH� WKHLU� WHDFKHUV
� NQRZOHGJH� DQG� VNLOOV� LQ� XVLQJ� SURSV� DQG� VFLHQFH� NLWV LQ� OHDUQLQJ� VR� WKDW� VFLHQFH�
OHDUQLQJ�FDQ�EH�PRUH�LQWHUHVWLQJ��IXQ�DQG�FRXOG�LPSURYH�VWXGHQW�OHDUQLQJ�RXWFRPHV�

.H\�ZRUGV � SURSV�DQG�VFLHQFH�NLWV��VFLHQFH�OHDUQLQJ



.HJLDWDQ� SHPEHODMDUDQ� PHUXSDNDQ� VXDWX�

SURVHV� LQWHUDNVL� \DQJ� WHUMDGL� DQWDUD� JXUX� GHQJDQ�

VHNHORPSRN�VLVZD��'DODP�NRQGLVL�\DQJ�EHUVDPDDQ�

SURVHV� LQWHUDNVL� GDODP� SHPEHODMDUDQ� MXJD� WHUMDGL�

DQWDUD� VDWX� VLVZD� GHQJDQ� VLVZD� \DQJ� ODLQ�� 3URVHV�

LQWHUDNVL� WHUVHEXW�VHQJDMD�GLEXDW DWDX�GLGLVDLQ�ROHK�

JXUX� XQWXN� PHQ\DPSDLNDQ� VHPXD� LQIRUPDVL� EDLN�

\DQJ� EHUNDLWDQ� GHQJDQ� PDWHUL� SHODMDUDQ� PDXSXQ�

LQIRUPDVL� ODLQ� \DQJ� KDUXV� GLVDPSDLNDQ� NHSDGD�

VHOXUXK� VLVZD�� 3URVHV� LQWHUDNVL� GDSDW� EHUXSD� JXUX�

PHPEHULNDQ SHODMDUDQ� PHODOXL� DODW� SHUDJD� \DQJ�

GLGHPRQVWUDVLNDQ� DWDX� PHPELPELQJ� VLVZD

PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .,7� ,3$ GDODP

EHODMDU�GDQ�PHODNXNDQ�SHQ\HOLGLNDQ�

*XUX� GDSDW� PHQFLSWDNDQ� DWDX� PHPEXDW

VXDVDQD SHPEHODMDUDQ VHGHPLNLDQ�UXSD�DJDU�VHPXD�

VLVZD� PHUDVD� DV\LN� GDQ� VHQDQJ� GDODP� PHQJLNXWL�

SHPEHODMDUDQ GHQJDQ�PHPDQIDDWNDQ� WHNQLN�WHNQLN�
PHQJDMDU�GHQJDQ�EDQWXDQ�EHUEDJDL�PHGLD DWDX�DODW�

SHUDJD�SHPEHODMDUDQ� 'DODP�PHQMDODQNDQ�WXJDVQ\D�

VHKDUL�KDUL� VHRUDQJ� JXUX� VHPHVWLQ\D� VHODOX�

PHPHUOXNDQ� PHGLD� DWDX� DODW� SHUDJD \DQJ� PHVWL

GLVHGLDNDQ�� $ODW�DODW� WHUVHEXW� GLDQWDUDQ\D� DGDODK�

EHUXSD� VDUDQD� GDQ� SUDVDUDQD� EDQWX� \DQJ� EHUNDLWDQ�
GHQJDQ�EDKDQ�DWDX�PDWHUL�SHODMDUDQ��VHSHUWL�SRVWHU��

DODW�DODW� SHUDJD� .LW GDQ� ODLQ�ODLQ�� 6HPXD� LWX�

GLSHUOXNDQ� ROHK� JXUX� DJDU� GDODP� PHQ\DPSDLNDQ�

PDWHUL� SHPEHODMDUDQ� PHQMDGL� OHELK� PXGDK� GDQ�

PHQDULN��'L�VDPSLQJ�LWX�GHQJDQ�PHQJJXQDNDQ�DODW�

SHUDJD� GDQ .LW SHPEHODMDUDQ ,3$�� VLVZD� DNDQ�
WHUWDULN� GDODP� EHODMDU� GDQ� GDSDW� GHQJDQ� PXGDK�

PHQHULPD� VHUWD� PHPDKDPL� PDWHUL� SHPEHODMDUDQ�

\DQJ�GLVDPSDLNDQ�ROHK�JXUX�

7LGDN� GDSDW� GLSXQJNLUL� VHEHWXOQ\D�� EDKZD�

GDODP� NHJLDWDQ� PHQJDMDU� ,3$� VHRUDQJ� JXUX� WLGDN�

GDSDW� GLSLVDKNDQ� GDUL� DODW� SHUDJD� GDQ .LW ,3$��

6HEDE�WDQSD�NHEHUDGDDQ�DODW�SHUDJD�GDQ .LW��VHFDUD�

ORJLND� LQIRUPDVL� \DQJ� GLEHULNDQ� ROHK� JXUX� EHOXP�

DNDQ� PDNVLPDO� VDPSDL� NHSDGD� VLVZD�� 'LVDPSLQJ�

LWX� NDUDNWHULVWLN� SHPEHODMDUDQ� ,3$ 6' DGDODK�

SURVHV� SHPEHODMDUDQ \DQJ PHQHNDQNDQ� SDGD�

SHPEHULDQ� SHQJDODPDQ� ODQJVXQJ� \DQJ� NRQNUHW�

XQWXN� PHQJHPEDQJNDQ� NRPSHWHQVL� \DQJ�

GLLQJLQNDQ�� ,3$ EHUNDLWDQ� GHQJDQ� FDUD� PHQFDUL�

WDKX VHUWD� PHPDKDPL� DODP� VHNLWDU� VHFDUD� LOPLDK

GDQ VLVWHPDWLV GHQJDQ� PHQJJXQDNDQ� DODW� SHUDJD�

DWDX� DODW� SHQJDPDWDQ� ,3$� EXNDQ� KDQ\D�

SHQJXDVDDQ� NXPSXODQ� SHQJHWDKXDQ� \DQJ� EHUXSD�

IDNWD�IDNWD�� NRQVHS�NRQVHS�� DWDX� SULQVLS�SULQVLS�

VDMD� WHWDSL�MXJD�PHUXSDNDQ�VXDWX�SURVHV�SHQHPXDQ

GHQJDQ� WXMXDQ� SHPEHQWXNDQ� NHWHUDPSLODQ� LOPLDK�

VHUWD VLNDS�LOPLDK�

'LODWDUEHODNDQJL� GDUL� KDVLO� REVHUYDVL� NH�

VHNRODK� GLPDQD� WHUOLKDW� MDUDQJ� VHNDOL� JXUX�
PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .,7� ,3$� GDODP�

PHQJDMDU�� NXUDQJQ\D� NHWHUVHGLDQ� DODW� SHUDJD� GDQ�

.,7� ,3$� \DQJ� PHPDGDL� GL� VHNRODK�� GDQ�

NHPDPSXDQ� JXUX� \DQJ� WHUOLKDW� NXUDQJ� GDODP�

PHQJJXQDNDQ�DODW�SHUDJD�GDQ�.,7�,3$��*XUX�OHELK�

EDQ\DN� FHUDPDK� GDQ� PHPLQWD� VLVZD� PHPEDFD�

EXNX� GDODP� SHPEHODMDUDQ�� $ODW� SHUDJD� GDQ� .,7�

,3$� OHELK� EDQ\DN� WHVLPSDQ� UDSL� GL� UXDQJDQ� JXUX

DWDX�GL�UXDQJ�SHUSXVWDNDDQ��3HPEHODMDUDQ�,3$�\DQJ�

GLODNXNDQ�JXUX�GHQJDQ� FDUD�PHQJLQJDW� IDNWD� IDNWD

WLGDN DNDQ EDQ\DN� PHPEXDW� VLVZD� WHUWDULN� GDQ�

VHQDQJ�GDODP�EHODMDU��3HPEHODMDUDQ�VHSHUWL�LWX�ELVD�
PHQ\HEDENDQ� EDQ\DN� VLVZD� NXUDQJ� PHPDKDPL�

SHODMDUDQ�,3$�\DQJ�GLEHULNDQ�ROHK�JXUX� 3HQHOLWLDQ�

LQL� PHQFDUL� WDKX� EDJDLPDQD� SHQJJXQDDQ� DODW�

SHUDJD�GDQ�.,7�,3$�GL�VHNRODK����

$ODW� SHUDJD� GDQ .LW� ,3$� GLSHUOXNDQ� GDODP�

PHQJDMDU� ,3$� NDUHQD� SDGD� SHPEHODMDUDQ� GL� 6'�

VLVZD�PHVWL� EHODMDU� VHFDUD� NRQNUHW�� PHODOXL� EHQGD�

Q\DWD� \DQJ� GDSDW� GLOLKDW�� GLSHJDQJ�� GLUDQJNDL DWDX�

GLXWDN� DWLN� ROHK� VLVZD�� VHKLQJJD� NHPDPSXDQ�

SVLNRPRWRU� GDQ� DIHNWLI� VLVZD� MXJD� ELVD�

GLNHPEDQJNDQ� GDQ� SHPEHODMDUDQ� DNDQ� OHELK�

PHQ\HQDQJNDQ� EDJL� VLVZD� GHQJDQ� FDUD�

PHPDQLSXODVL� DODW� SHUDJD� DWDX� .LW� ,3$�� 'HQJDQ�

DODW� SHUDJD� GDQ .LW� ,3$� WHQWXQ\D� NRQVHS� \DQJ�

GLDMDUNDQ� MXJD� ELVD� GLSDKDPL� OHELK� PXGDK� ROHK�
VLVZD�

'DUL� ODWDU� EHODNDQJ PDVDODK� \DQJ�PHQMDGL�

IRNXV�GDODP�SHQHOLWLDQ�LQL�DGDODK�

D� 0HQJXQJNDS� EDJDLPDQD� SHQJJXQDDQ� DODW�

SHUDJD� GDQ .,7 ,3$� ROHK� JXUX SDGD�
SHPEHODMDUDQ� GL� EHEHUDSD� 6'� .HFDPDWDQ�

3DGDQJ�8WDUD�GDQ�1DQJJDOR�

E� 0HQJHWDKXL�EDJDLPDQD�NHWHUVHGLDDQ�DODW�SHUDJD�

GDQ�.LW�,3$�GL�EHEHUDSD�6'�.HFDPDWDQ�3DGDQJ�

8WDUD�GDQ�1DQJJDOR�

F� 0HQJHWDKXL� EDJDLPDQD� NHPDPSXDQ� JXUX�JXUX�

GDODP� PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .LW� ,3$�

SDGD� SHPEHODMDUDQGL� EHEHUDSD� 6'� .HFDPDWDQ�

3DGDQJ�8WDUD�GDQ�1DQJJDOR�

'DUL� KDVLO� SHQHOLWLDQ� GLGHVNULSVLNDQ�

EDJDLPDQD� SHQJJXQDDQ�� NHWHUVHGLDDQ� GDQ�

NHPDPSXDQ� JXUX� PHQJJXQDNDQ� DODW� SHUDJD� GDQ�

.,7�,3$�GDODP�SHPEHODMDUDQ�GL�VHNRODK�

3HQHOLWLDQ� LQL� WHUPDVXN� SHQHOLWLDQ� ODSDQJDQ�

�)LHOG�5HVHDUFK���NDUHQD�GDWD�GDWD�\DQJ�GLSHUOXNDQ�

XQWXN� SHQHOLWLDQ� GRVHQ� SHPXOD� LQL� GLSHUROHK� GDUL�

ODSDQJDQ� \DLWX� GDUL� EHEHUDSD� 6'� GL� .HFDPDWDQ�

3DGDQJ�8WDUD �6'�1����/RORQJ��6'�1����/RORQJ�



%HODQWL��6'�1����$LU�7DZDU�6HODWDQ��6'�1����$LU�

7DZDU� %DUDW�� 6'� 1� ��� $LU� 7DZDU� 7LPXU�� GDQ�

EHEHUDSD� 6'� GL� .HFDPDWDQ� 1DQJJDOR� �6'� 1� ���

.DPSXQJ�/DSDL��6'�1����6XUDX�*DGDQJ��6'�1����

6XUDX�*DGDQJ�� 6'�1����6XUDX�*DGDQJ�� 6'�1����

.XUDR� 3DJDQJ�� NRWD� 3DGDQJ�� 6HGDQJNDQ� PHWRGH

SHQHOLWLDQ� \DQJ� GLJXQDNDQ DGDODK� GHVNULSWLI�

NXDOLWDWLI� \DLWX� SHQHOLWLDQ� \DQJ� EHUWXMXDQ�

PHQGHVNULSVLNDQ�VHFDUD�VLVWHPDWLV�PHQJHQDL�IDNWD�

IDNWD� \DQJ� GLWHPXNDQ� GL� ODSDQJDQ� \DQJ� EHUVLIDW�

YHUEDO�� NDOLPDW�� IHQRPHQD�IHQRPHQD� GDQ� WLGDN�

EHUXSD� DQJND�DQJND� 'DWD� \DQJ� GLMDGLNDQ� VHEDJDL�
EDKDQ�GDODP�SHQHOLWLDQ� LQL� WHUGLUL�GDUL�GDWD�SULPHU�

GDQ� GDWD� VNXQGHU� GHQJDQ� NHWHUDQJDQ� VHEDJDL�

EHULNXW�

�� 'DWD�3ULPHU�\DLWX�GDWD�XWDPD�DWDX�SRNRN�\DQJ�

GLSHUROHK� GDUL NHWHUDQJDQ SDUD� JXUX�JXUX GDQ�
NHSDOD� VHNRODK 6'� 1HJHUL� GL� .HFDPDWDQ�

3DGDQJ�8WDUD�GDQ�1DQJJDOR .RWD�3DGDQJ�

�� 'DWD� 6HNXQGHU� EHUXSD� GDWD� SHQGXNXQJ� \DQJ�

GLSHUROHK� GDUL� GRNXPHQ�GRNXPHQ� WHUNDLW�� EDLN�

EHUXSD� FDWDWDQ�FDWDWDQ�� IRWR� GRNXPHQWDVL�� KDVLO�

SHQJDPDWDQ� VHUWD� EDKDQ�EDKDQ� ODLQ� \DQJ�

PHQXUXW� SHQHOLWL� GDSDW�PHQGXNXQJ� SHQFDSDLDQ�

WXMXDQ�GDQ�ERERW�SHQHOLWLDQ�LQL�

$GDSXQ� WHNQLN� SHQJXPSXODQ� GDWD� GDODP�

SHQHOLWLDQ�LQL�PHQJJXQDNDQ�EHEHUDSD�PHWRGH�\DLWX��

ZDZDQFDUD��REVHUYDVL�GDQ�GRNXPHQWDVL��

���� :DZDQFDUD�� 3HQJHUWLDQ� ZDZDQFDUD�

PHQXUXW� 0ROHRQJ� ����������� DGDODK� SHUFDNDSDQ�

GHQJDQ� PDNVXG� WHUWHQWX� :DZDQFDUD� GDSDW�

GLODNXNDQ� MLND DGD� GXD� SLKDN� \DQJ� VDOLQJ� WHUNDLW�

\DLWX� SHZDZDQFDUD� �LQWHUYLHZHU�� GDODP� KDO� LQL�

GLODNXNDQ�ODQJVXQJ�ROHK�SHQHOLWL�GDQ�WHUZDZDQFDUD�

�LQWHUYLHZHH��DWDX�RUDQJ�\DQJ�PHPEHULNDQ�MDZDEDQ�

DWDV� SHUWDQ\DDQ� \DQJ� GLORQWDUNDQ� ROHK�

SHZDZDQFDUD� GDODP� KDO� LQL� GLSHUDQNDQ� ROHK�

VXPEHU� GDWD�� 0HWRGH� LQL� GLJXQDNDQ� XQWXN�

PHQGDSDWNDQ�LQIRUPDVL�WHQWDQJ�VWUXNWXU�RUJDQLVDVL��

VDUDQD� SUDVDUDQD�� NHDGDDQ� ZDUJD� EHODMDU� GDQ�

SUREOHP�SUREOHP�\DQJ�GLKDGDSL�ROHK�VHNRODK�

'DODP�WHNQLN�SHQJXPSXODQ�GDWD�LQL�SHQHOLWL�

PHPLOLK� MHQLV� ZDZDQFDUD� WHUVWUXNWXU� \DQJ�

GLNHPXNDNDQ� ROHK� 0ROHRQJ� ����������� \DLWX��
³:DZDQFDUD�\DQJ�SHZDZDQFDUDQ\D�VXGDK�WHUOHELK�

GDKXOX� PHQHWDSNDQ� VHQGLUL� PDVDODK� GDQ�

SHUWDQ\DDQ�SHUWDQ\DDQ� \DQJ� DNDQ� GLDMXNDQ��

:DZDQFDUD� WHUVWUXNWXU� GLJXQDNDQ� XQWXN�

PHQHQWXNDQ� LQIRUPDVL� \DQJ� EXNDQ� EDNX� DWDX�

LQIRUPDVL�WXQJJDO�´

����2EVHUYDVL�DWDX�SHQJDPDWDQ��3HODNVDQDDQ�

REVHUYDVL� DGDODK� NHPDPSXDQ� VHRUDQJ� SHQHOLWL�

XQWXN� PHQJJXQDNDQ� NHPDPSXDQ� SHQJDPDWDQQ\D�

PHODOXL� KDVLO� SDQFDLQGUD� PDWD� VHUWD� GLEDQWX� ROHK�

SDQFDLQGUD�\DQJ� ODLQ��0HWRGH� LQL� SHQHOLWL� JXQDNDQ�

XQWXN� PHQJDPDWL�� PHQGHQJDUNDQ� GDQ� PHQFDWDW�

ODQJVXQJ� NHDGDDQ� DWDX� NRQGLVL� JXUX� VHGDQJ�

PHQJDMDU��OHWDN�JHRJUDILV�VHNRODK��NHWHUVHGLDDQ�GDQ�

SHQJJXQDDQ� DODW� SHUDJD� GDQ� .LW� ,3$� GDODP�

SHPEHODMDUDQ�

2EVHUYDVL� GLODNXNDQ� SDGD� EXODQ� $SULO�

VDPSDL�0HL������XQWXN�OHELK�PHQGDODPL�GDWD�\DQJ�

GLSHUROHK� GDUL� KDVLO� ZDZDQFDUD� DJDU� OHELK�

PHPDKDPL� NRQWHNV� KDVLO� ZDZDQFDUD� \DQJ�

GLODNXNDQ�� 2EVHUYDVL� \DQJ� GLODNXNDQ� DGDODK�

REVHUYDVL� WHUKDGDS� VXEMHN�� SULODNX� VXEMHN� VHODPD�

ZDZDQFDUD�� LQWHUDNVL� VXEMHN� GHQJDQ� SHQHOLWL� GDQ�

KDO�KDO� \DQJ� GLDQJJDS� UHOHYDQ� VHKLQJJD� GDSDW�

PHPEHULNDQ� GDWD� WDPEDKDQ� WHUKDGDS� KDVLO�

ZDZDQFDUD�

���� 'RNXPHQWDVL�� 'RNXPHQWDVL� DGDODK�

PHQFDUL� GDWD�PHQJHQDL� KDO�KDO� DWDX� YDULDEHO� \DQJ�

EHUXSD� FDWDWDQ� ODSDQJDQ�� GDIWDU� QLODL�� EXNX�� VXUDW�

NDEDU�� PDMDODK�� SUDVDVWL�� QRWXOHQ� UDSDW�� OHJJHU��

DJHQGD� GOO�� 0HWRGH� LQL� SHQHOLWL� JXQDNDQ� XQWXN�

PHPSHUROHK� GDWD� WHQWDQJ� NHWHUVHGLDDQ� GDQ�

SHQJJXQDDQ�DODW�SHUDJD�GDQ�.LW� ,3$�SHPEHODMDUDQ�

GL�VHNRODK��VDUDQD�GDQ�SUDVDUDQD�GDQ�VHEDJDLQ\D�

*XED� GDQ� /LQFROQ� �GDODP� 0ROHRQJ��

���������� PHQ\DWDNDQ�� ³'RNXPHQ� DGDODK� VHWLDS�

EDKDQ� WHUWXOLV� GDQ� ILOP´�� 'HQJDQ� GHPLNLDQ�

GRNXPHQ�GDODP�SHQHOLWLDQ�LQL�GLSHUROHK�GDUL�EHQGD�

EHQGD� WHUWXOLV�� SHUDWXUDQ�SHUDWXUDQ�� QRWXOHQ� UDSDW�

GDQ� FDWDWDQ� KDULDQ�� 3HQHOLWL� GDSDW� ODQJVXQJ�

PHPRWUHW� NHJLDWDQ� SHPEHODMDUDQ� \DQJ� VHGDQJ�

EHUODQJVXQJ�GL�EHEHUDSD�6'�1HJHUL� GL�.HFDPDWDQ�

3DGDQJ�8WDUD�GDQ�1DQJJDOR�.RWD�3DGDQJ�

'DODP� SHQHOLWLDQ� LQL� WHUGDSDW� GXD� WDKDS�
SHQHOLWLDQ�\DLWX�

�� 7DKDS�3HUVLDSDQ�3HQHOLWLDQ

3DGD� WDKDS� SHUWDPD� LQL PXODL� GDUL� EXODQ�

-DQXDUL� VDPSDL� 0DUHW� ������ SHQHOLWL� PHQHQWXNDQ�

.H\� ,QIRUPDQ GDQ� PHPEXDW� SHGRPDQ� ZDZDQFDUD�
\DQJ� GLVXVXQ� VHVXDL� GHQJDQ� SHUPDVDODKDQ� \DQJ�

GLKDGDSL� VXEMHN�� 3HGRPDQ� ZDZDQFDUD� LQL� EHULVL�

SHUWDQ\DDQ�SHUWDQ\DDQ� PHQGDVDU� \DQJ� WHQWXQ\D�

PDVLK� ELVD� EHUNHPEDQJ� SDGD� VDDW� ZDZDQFDUD�

GLODNXNDQ�� 3HGRPDQ� ZDZDQFDUD� \DQJ� WHODK�

GLVXVXQ�� ELVD� GLNRUHNVL� VHVXDL� NHEXWXKDQ� VHODPD�
SURVHV� SHQHOLWLDQ�� 6HODQMXWQ\D� SHQHOLWL� PHODNXNDQ�

SHQ\HPSXUQDDQ�SHGRPDQ�ZDZDQFDUD�WHUVHEXW�

7DKDS�SHUVLDSDQ�VHODQMXWQ\D�DGDODK�SHQHOLWL�

PHPEXDW� SHGRPDQ� REVHUYDVL� \DQJ� GLVXVXQ�

EHUGDVDUNDQ�KDVLO�REVHUYDVL�WHUKDGDS�SULODNX�VXEMHN�

GDQ� PHODNXNDQ� SHQFDWDWDQ� ODQJVXQJ� WHUKDGDS� DSD�

\DQJ� GLODNXNDQQ\D� SDGD� VDDW� SHQHOLWL� PHODNXNDQ�

REVHUYDVL�� 1DPXQ� DSDELOD� WLGDN� PHPXQJNLQNDQ�

PDND�SHQHOLWL�PHODNXNDQ�SHQFDWDWDQ�VHJHUD�VHWHODK�

PHODNXNDQ�ZDZDQFDUD�



�� 7DKDS�3HODNVDQDDQ�3HQHOLWLDQ

3HQHOLWL� PHPEXDW� NHVHSDNDWDQ� GHQJDQ�

VXEMHN�PHQJHQDL�ZDNWX� GDQ� WHPSDW� REVHUYDVL� GDQ�

ZDZDQFDUD� EHUGDVDUNDQ� SHGRPDQ� \DQJ� WHODK�

GLVLDSNDQ� VHEHOXPQ\D�� 7DKDS� LQL� GLODNVDQDNDQ�

SDGD� EXODQ� $SULO� VDPSDL� EXODQ� 0HL� ������ +DVLO�

REVHUYDVL� GDQ� ZDZDQFDUD� WHUVHEXW� GLSLQGDKNDQ�

NHGDODP� EHQWXN� YHUEDWLP� WHUWXOLV� XQWXN� NHPXGLDQ�

GLDQDOLVLV� GDQ� GLLQWHUSUHWDVLNDQ� VHVXDL� GHQJDQ�

ODQJNDK�ODQJNDK� \DQJ� GLMDEDUNDQ� SDGD� EDJLDQ�

PHWRGH� DQDOLVLV� GDWD� GL� DNKLU� EDE� LQL�� 6HWHODK� LWX�

DNDQ� GLODNXNDQ� GLQDPLND� SVLNRORJLV� GDQ�
NHVLPSXODQ� VHUWD PHPEHULNDQ� VDUDQ�VDUDQ� XQWXN�

SHQHOLWLDQ�VHODQMXWQ\D�

7HNQLN� DQDOLVD� GDWD� GHQJDQ� PHQJJXQDNDQ�

DQDOLVLV� GDWD� PRGHO� PHWRGH� SHUEDQGLQJDQ� WHWDS�

�0ROHRQJ�� ���������� \DLWX� PHQFDNXS� KDO�KDO�
VHEDJDL� EHULNXW� ���� 5HGXNVL� GDWD� PHOLSXWL�� ����

.DWHJRULVDVL��GDQ�����6LQWHVLVDVL� /DQJNDK�ODQJNDK�

DQDOLVLV� GDWD� PHQXUXW� 'H\� �GDODP� 0ROHRQJ��

���������� LQWLQ\D� WHUOHWDN� SDGD� WLJD� SURVHV� \DQJ�

EHUNDLWDQ� \DLWX�� SHQGLVNULSVLDQ� IHQRPHQD��

SHQJNODVLILNDVLDQ�� GDQ�PHOLKDW� EDJDLPDQD� NRQVHS�

NRQVHS� \DQJ� PXQFXO� LWX� VDWX� GHQJDQ� \DQJ� ODLQ�

EHUNDLWDQ�

7HNQLN� \DQJ� GLJXQDNDQ� XQWXN� PHQMDPLQ�

NHDEVDKDQ� GDWD� DGDODK� GHQJDQ� FDUD� WULDQJXODVL�

GHQJDQ� VXPEHU�EDLN�GHQJDQ�JXUX�JXUX�GDQ� NHSDOD�

VHNRODK� \DJ� GLODNVDQDNDQ� VDPSDL� EXODQ� $JXVWXV�

�����

3HPEHODMDUDQ�,3$�6'

3HPEHODMDUDQ�PHUXSDNDQ�VXDWX�VLVWHP��\DQJ�

WHUGLUL� DWDV� EHUEDJDL� NRPSRQHQ� \DQJ� VDOLQJ�

EHUKXEXQJDQ� VDWX� GHQJDQ� \DQJ� ODLQ�� 3HPEHODMDUDQ�

VHEDJDL� SHQJRUJDQLVDVLDQ� DWDX� SHQJDWXUDQ� VXDWX�

NRQGLVL� OLQJNXQJDQ� \DQJ� VHEDLN�EDLNQ\D� \DQJ�
PHPXQJNLQNDQ� WHUMDGLQ\D� SURVHV� EHODMDU� SDGD�

SHVHUWD� GLGLN�� +DPDOLN� ���������� PHQJDWDNDQ�

SHPEHODMDUDQ� DGDODK�� ³6XDWX� NRPELQDVL� \DQJ�

WHUVXVXQ�PHOLSXWL�XQVXU�XQVXU�PDQXVLDZL��PDWHULDO��

IDVLOLWDV�� SHUOHQJNDSDQ� GDQ� SURVHGXU� \DQJ� VDOLQJ�

PHPSHQJDUXKL� GDODP� PHQFDSDL� WXMXDQ�

SHPEHODMDUDQ�´� %HUDQMDN� GDUL� SHQJHUWLDQ� EHODMDU��

PDND� GDODP� 88� 1R���� WDKXQ� ����� WHQWDQJ�

6LVGLNQDV� SDVDO� �� D\DW� ��� PHQ\DWDNDQ� EDKZD��

SHPEHODMDUDQ� DGDODK�SURVHV� LQWHUDNVL� SHVHUWD� GLGLN�

GHQJDQ� SHQGLGLN� GDQ� VXPEHU� EHODMDU� SDGD� VXDWX�

OLQJNXQJDQ� EHODMDU� �'HSGLNQDV�� ���������

3HPEHODMDUDQ�DGDODK�SURVHV��FDUD�PHQMDGLNDQ�RUDQJ�

DWDX� PDNKOXN� KLGXS� EHODMDU�� 6XVDQWR� ����������

PHQ\DWDNDQ�� ³3HPEHODMDUDQ� DGDODK� NHJLDWDQ� JXUX�

VHFDUD� WHUSURJUDP� GDODP� GHVDLQ� LQVWUXNVLRQDO��

XQWXN� PHPEXDW� VLVZD� EHODMDU� VHFDUD� DNWLI�� \DQJ�

PHQHNDQNDQ�SDGD�SHQ\HGLDDQ�VXPEHU�EHODMDU�´

��������� 'DUL� SHQJHUWLDQ� SHPEHODMDUDQ� PHQXUXW�

EHEHUDSD� DKOL� WHUVHEXW� SHQHOLWL� PHQ\LPSXONDQ�

EDKZD� SHPEHODMDUDQ� PHPSXQ\DL� WXMXDQ�� \DLWX�

PHPEDQWX� VLVZD� DJDU� PHPSHUROHK� EHUEDJDL�

SHQJDODPDQ� \DQJ� PDQD GHQJDQ� SHQJDODPDQ� LWX��

WLQJNDK� ODNX� VLVZD�ELVD�EHUXEDK��7LQJNDK� ODNX� LQL�

PHOLSXWL� SHQJHWDKXDQ�� NHWUDPSLODQ�� GDQ� QLODL� DWDX�

QRUPD�\DQJ�EHUIXQJVL�VHEDJDL�SHQJHQGDOL�VLNDS�GDQ�

SHULODNX�VLVZD��

3DGD� KDNLNDWQ\D SHPEHODMDUDQ ,3$�

PHUXSDNDQ� LOPX� SHQJHWDKXDQ� WHQWDQJ� JHMDOD� DODP�

\DQJ�GLWXDQJNDQ�EHUXSD�IDNWD��NRQVHS��SULQVLS��GDQ�

KXNXP�\DQJ�WHUXML�NHEHQDUDQQ\D�GDQ�PHODOXL�VXDWX�
UDQJNDLDQ� NHJLDWDQ� GDODP� PHWRGH� LOPLDK� 'DODP

.763� �'HSGLNQDV�� ��������� GLQ\DWDNDQ�� ³,3$�

EHUKXEXQJDQ� GHQJDQ� FDUD� PHQFDUL� WDKX� WHQWDQJ�

DODP� VHFDUD� VLVWHPDWLV�� VHKLQJJD� EXNDQ KDQ\D�

SHQJXDVDDQ� NXPSXODQ� SHQJHWDKXDQ� \DQJ� EHUXSD�

IDNWD�� NRQVHS� DWDX� SULQVLS� VDMD� WHWDSL� MXJD�
PHUXSDNDQ� VXDWX� SURVHV� SHQHPXDQ´�� 0HQXUXW�

7ULDQWR� ������������ ³,3$� DGDODK� VXDWX� NXPSXODQ�

WHRUL� \DQJ� VLVWHPDWLV�� SHQHUDSDQQ\D� VHFDUD� XPXP�

WHUEDWDV� SDGD� JHMDOD� DODP�� ODKLU� GDQ� EHUNHPEDQJ�

PHODOXL� PHWRGH� LOPLDK� VHSHUWL� REVHUYDVL� GDQ�

HNVSHULPHQ�VHUWD�PHQXQWXW�VLNDS�LOPLDK�VHSHUWL�UDVD�

LQJLQ�WDKX��WHUEXND��MXMXU��GDQ�VHEDJDLQ\D�´ &DULQ�

GDQ� 6XQG� � �$V\¶DUL�� ������� PHQ\DWDNDQ EDKZD�

,OPX�SHQJHWDKXDQ� DODP DGDODK� VXDWX� VLVWHP�XQWXN�

PHPDKDPL� DODP� VHPHVWD� PHODOXL� REVHUYDVL� GDQ�

HNVSHULPHQ�\DQJ�WHUNRQWURO��+DVLO�KDVLO�HNVSHULPHQ�

GDQ� REVHUYDVL� \DQJ� GLSHUROHK� VHEHOXPQ\D� \DQJ�

PHQMDGL� EHNDO� EDJL� HNVSHULPHQ� GDQ� REVHUYDVL�

VHODQMXWQ\D�� VHKLQJJD� PHPXQJNLQNDQ� LOPX�

SHQJHWDKXDQ� WHUVHEXW� XQWXN� WHUXV� EHUNHPEDQJ�

%HUGDVDUNDQ� SHQGDSDW� WHUVHEXW�� GDSDW�

GLVLPSXONDQ�� ,3$� DGDODK� SHQJHWDKXDQ� PDQXVLD�

WHQWDQJ� JDMDOD�JHMDOD� DODP� GDQ� NHEHQGDDQ� \DQJ�

GLSHUROHK� GHQJDQ� FDUD� REVHUYDVL��

HNVSHULPHQ�SHQHOLWLDQ�� DWDX� XML� FRED� EHUGDVDUNDQ�

SDGD� KDVLO� SHQJDPDWDQ� PDQXVLD GHQJDQ�

PHQJJXQDNDQ�DODW�SHQJDPDWDQ� -DGL�GDODP�EHODMDU�

,3$� VLVZD�PHVWL�PHODNXNDQ�NHJLDWDQ�SHQJDPDWDQ��

+DO�LQL�ELVD�GLFDSDL�VDODK�VDWXQ\D�GHQJDQ�FDUD�JXUX�

PHQJJXQDNDQ� DODW� SHUDJD� GDQ .LW� ,3$� GDODP�

SHPEHODMDUDQ�,3$��

.763� �'HSGLNQDV�� ��������� PHQ\DWDNDQ
WXMXDQ� SHPEHODMDUDQ� ,3$� 6'� GLDQWDUDQ\D� DGDODK�

XQWXN�

��� 0HQJHPEDQJNDQ� SHQJHWDKXDQ� GDQ�

SHPDKDPDQ� NRQVHS�NRQVHS� ,3$� \DQJ�

EHUPDQIDDW� GDQ� GDSDW� GLWHUDSNDQ� GDODP�

NHKLGXSDQ� VHKDUL�KDUL� ����0HQJHPEDQJNDQ�

UDVD� LQJLQ� WDKX�� VLNDS�SRVLWLI�GDQ�NHVDGDUDQ�

WHQWDQJ� DGDQ\D� KXEXQJDQ� \DQJ�

PHPSHQJDUXKL� DQWDUD� ,3$�� OLQJNXQJDQ��

WHNQRORJL�� GDQ� PDV\DUDNDW� ����



0HQJHPEDQJNDQ�NHWHUDPSLODQ�SURVHV�XQWXN�

PHQ\HOLGLNL� DODP�VHNLWDU�PHPHFDK�PDVDODK�

GDQ�PHPEXDW�NHSXWXVDQ�

7ULDQWR� ����������� PHQ\DWDNDQ� EDKZD�

WXMXDQ�,3$ \DLWX�

��� 0HPEHULNDQ� SHQJHWDKXDQ� NHSDGD�

VLVZD� WHQWDQJ� GXQLD� WHPSDW� KLGXS� GDQ�

EDJDLPDQD EHUVLNDS�� ���� 0HQDQDP� VLNDS�

KLGXS�LOPLDK� ����0HPEHULNDQ�NHWHUDPSLODQ�

XQWXN�PHODNXNDQ�SHQJDPDWDQ� ����0HQGLGLN�

VLVZD� XQWXN� PHQJHQDO�� PHQJHWDKXL� FDUD�
NHUMD� VHUWD� PHQJKDUJDL� SDUD� LOPXDQ�

SHQHPXQ\D� ���� 0HQJJXQDNDQ� GDQ�

PHQHUDSNDQ� PHWRGH� LOPLDK� GDODP�

PHPHFDKNDQ�SHUPDVDODKDQ�

%HUGDVDUNDQ� SHQGDSDW� WHUVHEXW�� GDSDW�
GLVLPSXONDQ EDKZD WXMXDQ�SHPEHODMDUDQ�,3$�GL�6'�

DGDODK� XQWXN� PHQJHPEDQJNDQ� NRQVHS� ,3$� \DQJ�

EHUPDQIDDW� GDODP� NHKLGXSDQ� VHKDUL�KDUL��

PHQJHPEDQJNDQ� NHWHUDPSLODQ� SURVHV� XQWXN�

PHQ\HOLGLNL�DODP�VHNLWDU GHQJDQ�PHQJJXQDNDQ�DODW�

SHQJDPDWDQ� GDQ PHPHFDK�PDVDODK�� -DGL� JXQDQ\D�

DODW� SHUDJD� GDQ .LW� ,3$� DGDODK� VHEDJDL� VDUDQD�

SHQJDPDWDQ�� SHQHPXDQ�� GDQ� SHQ\HOLGLNDQ� GDODP�

PHPSHODMDUL� NRQVHS�NRQVHS� ,3$� GDQ� XQWXN

PHQJHPEDQJNDQ� SURVHV� SHPHFDKDQ�PDVDODK� VHUWD�

PHQJDVDK�NHWHUDPSLODQ�SURVHV�VLVZD�

$ODW�3HUDJD

$ODW� SHUDJD� DGDODK� NRPSRQHQ� VXPEHU�

EHODMDU�GL�OLQJNXQJDQ�VLVZD�\DQJ�GDSDW�PHUDQJVDQJ�

VLVZD� XQWXN� EHODMDU��'HQJDQ� GHPLNLDQ� DODW� SHUDJD�

PHUXSDNDQ� VHVXDWX� \DQJ� GLJXQDNDQ� XQWXN�

PHQJNRPXQLNDVLNDQ� PDWHUL� SHPEHODMDUDQ� DJDU�

WHUMDGL�SURVHV�EHODMDU�

*XUX� DWDX� SHQGLGLN� VHODOX� WHUOLEDW�

NRPXQLNDVL�EDLN�DQWDUD�JXUX�GHQJDQ�VLVZD�PDXSXQ�

DQWDUD� VLVZD� GHQJDQ� VLVZD� \DQJ� ODLQ�� 3URVHV�

NRPXQLNDVL� DNDQ� PHQMDGL� ODQFDU� DSDELOD� GL� EDQWX

GHQJDQ� SHQJJXQDDQ� DODW� SHUDJD� GDODP

SHPEHODMDUDQ�� 5RKDQL� ��������� PHPEHULNDQ�

SHQGDSDW� EDKZD� PHGLD� DWDX� DODW� SHUDJD�

LQVWUXNVLRQDO� HGXNDWLI� DGDODK� VDUDQD� NRPXQLNDVL�

GDODP� SURVHV� EHODMDU� PHQJDMDU� \DQJ� EHUXSD�
SHUDQJNDW� NHUDV� PDXSXQ� SHUDQJNDW� OXQDN� XQWXN�

PHQFDSDL� SURVHV� GDQ� KDVLO� LQVWUXNVLRQDO� VHFDUD�

HIHNWLI� GDQ� HILVLHQ�� VHUWD� WXMXDQ� LQVWUXVLRQDO� GDSDW�

GLFDSDL� GHQJDQ� PXGDK� 0HGLD DWDX� DODW� SHUDJD

NRPXQLNDVL� KDUXV� GLVHVXDLNDQ� ROHK� JXUX� GHQJDQ�

PDWHUL� GDQ� NRQGLVL� SHPEHODMDUDQ� \DQJ� VHGDQJ�

EHUODQJVXQJ�

3HODNVDQDDQ� SHPEHODMDUDQ� \DQJ� GLGXNXQJ�

GHQJDQ�SHQJJXQDDQ�DODW�SHUDJD SHPEHODMDUDQ�\DQJ�

WHSDW� DNDQ� PHPEHULNDQ� UDQVDQJDQ� \DQJ� GDSDW�

PHPEHULNDQ�PRWLYDVL�XQWXN�SHVHUWD� GLGLN��$UWLQ\D�

IXQJVL� DODW� SHUDJD� \DQJ�GLJXQDNDQ�ROHK�JXUX� DNDQ�

PHQDULN� NHPDXDQ� VLVZD� XQWXN� VXQJJXK�VXQJJXK�

PHQJLNXWL� SHPEHODMDUDQ� 3HQJHUWLDQ� DODW� SHUDJD�

PHQXUXW�0DFKPXGLQ�GDQ�.XVQDGL���������6DSULDWL��

�����������DGDODK��³3HQJHUWLDQ�DODW�SHUDJD�PHQXUXW�

*DJQH� DGDODK� NRPSRQHQ� VXPEHU� EHODMDU� GL�

OLQJNXQJDQ� VLVZD� \DQJ� GDSDW� PHUDQJVDQJ� VLVZD�

XQWXN� EHODMDU��0HQXUXW� %ULJJV�� DODW� SHUDJD� DGDODK�

ZDKDQD� ILVLN� \DQJ� PHQJDQGXQJ� PDWHUL�

SHPEHODMDUDQ�´� 'HQJDQ� GHPLNLDQ� DODW� SHUDJD�

PHUXSDNDQ� VHVXDWX� \DQJ� GLJXQDNDQ� XQWXN�

PHQJNRPXQLNDVLNDQ� PDWHUL� SHPEHODMDUDQ� DJDU�

WHUMDGL�SURVHV�EHODMDU�

6FKUDPP� �6DSULDWL�� �����������PHQ\DWDNDQ�

EDKZD�DODW�SHUDJD�GDODP�SHQGLGLNDQ�VHEDJDL�VXDWX�

WHNQLN� XQWXN� PHQ\DPSDLNDQ� SHVDQ� VHKLQJJD� DODW�

SHUDJD� GLGHILQLVLNDQ� VHEDJDL� WHNQRORJL� SHPEDZD�

LQIRUPDVL� DWDX� SHVDQ� SHPEHODMDUDQ�� 0HQXUXW�

0LDUVR�� DODW� SHUDJD� VHFDUD� PDFUR GDODP�

NHVHOXUXKDQ� VLVWHP� SHQGLGLNDQ� GLGHILQLVLNDQ�

VHEDJDL� VHJDOD� VHVXDWX� \DQJ� GDSDW� PHUDQJVDQJ�

WHUMDGLQ\D�SURVHV�EHODMDU�

%HUGDVDUNDQ� SDSDUDQ� WHUVHEXW GDSDW� GLWDULN�

VXDWX�NHVLPSXODQ�WHQWDQJ�DODW�SHUDJD SHPEHODMDUDQ�

\DLWX�VHJDOD�VHVXDWX�\DQJ�GDSDW�GLPDQIDDWNDQ�ROHK�

JXUX�DWDX�SHQGLGLN�XQWXN�PHPEDQWX�PHPSHUPXGDK�
PHQ\DPSDLNDQ� LQIRUPDVL� \DQJ� EHULVL� PDWHUL�

SHPEHODMDUDQ� NHSDGD� SDUD� VLVZD�� 'HQJDQ� DGDQ\D�

EDQWXDQ� GDUL� DODW� SHUDJD� SHPEHODMDUDQ ,3$� JXUX�

DNDQ� OHELK PXGDK� PHODNVDQDNDQ� WXJDVQ\D GDQ�

VLVZD�DNDQ�OHELK�VHQDQJ�GDODP�EHODMDU��'L�VLVL�ODLQ�

WXMXDQ� SHPEHODMDUDQ� \DQJ� VXGDK� GLWHWDSNDQ�

VHEHOXPQ\D�GLKDUDSNDQ�DNDQ�PXGDK�WHUFDSDL�

6HFDUD� XPXP� DODW� SHUDJD SHPEHODMDUDQ�

GDSDW�GLEDJL�PHQMDGL�HQDP PDFDP�\DLWX� ����%XNX�

NRUDQ��PDMDODK��EDKDQ�EDKDQ�FHWDNDQ�������$ODW�DODW�

DXGLR� GDQ� YLVXDO� ���� 6XPEHU�VXPEHU� PDV\DUDNDW

�PRQXPHQ� FDQGL�GDQ�SHQLQJJDODQ�VHMDUDK�ODLQQ\D���

����.ROHNVL�EHQGD�EHQGD�VHSHUWL�EHQGD�EHQGD�PDWD�
XDQJ�NXQR������ 3HULODNX�JXUX�NHWLND�PHQJDMDU�\DQJ�

GLFRQWRKNDQ�NHSDGD�VLVZD������.LW�

.,7�,3$

$ODW� SHUDJD� .LW ,3$�6DWULD�� ������ DGDODK�

NRWDN�\DQJ�EHULVL�DODW�DODW�,OPX�3HQJHWDKXDQ�$ODP��
6HSHUDQJNDW� SHUDODWDQ� ,OPX� 3HQJHWDKXDQ $ODP�

WHUVHEXW� PHQJDUDK� SDGD� NHJLDWDQ� \DQJ�

EHUNHVLQDPEXQJDQ� DWDX� EHUNHODQMXWDQ�� 3HUDODWDQ�

,OPX�3HQJHWDKXDQ�$ODP�\DQJ�GLUDQFDQJ�GDQ�GLEXDW�

LQL� PHQ\HUXSDL� UDQJNDLDQ� SHUDODWDQ� XML� FRED�

NHWUDPSLODQ� SURVHV� LOPLDK SDGD� ELGDQJ� VWXGL� ,OPX�

3HQJHWDKXDQ� $ODP�)XQJVL� DODW� SHUDJD� DWDX� .LW�

GDODP SHPEHODMDUDQ� WHUVHEXW� DGDODK� PHPEDQWX�

JXUX� DJDU� OHELK� PXGDK� PHQ\DPSDLNDQ� PDWHUL�

SHODMDUDQ GDQ� VLVZD� DNDQ� OHELK� PXGDK� GDODP�

PHPDKDPL�NRQVHS�\DQJ�GLDMDUNDQ�



)XQJVL DODW� SHUDJD� DWDX� .LW SHPEHODMDUDQ

�6DSULDWL�� ���������� VHFDUD� JDULV� EHVDU� GDSDW�

GLEHGDNDQ� PHMDGL� EHEHUDSD� EDJLDQ�� \DLWX� ����

%HUJXQD�XQWXN�PHPSHUMHODV�DQWDUD� LQIRUPDVL�\DQJ�

GLVDPSDLNDQ�JXUX�DWDX�SHQGLGLN�\DQJ�EHUXSD�NDWD�

NDWD�GHQJDQ�DODW�DWDX�PHGLD�\DQJ�EHUEHQWXN�EHQGD�

���� %HUJXQD� XQWXN� PHPEDQWX� PHQJDWDVL�

NHPDPSXDQ�� UXDQJ�� GDQ� WHQDJD� \DQJ� WHUEDWDV GDQ�

PHQLQJNDWNDQ� NXDOLWDV� SHPEHODMDUDQ� ���� %HUJXQD�

XQWXN� PHUDQJVDQJ� DJDU� PRWLYDVL� VLVZD� GDSDW�

PHQLQJNDW� ����%HUJXQD�XQWXN�PHPXGDKNDQ�VLVZD�

PHPDKDPL�NRQVHS��SULQVLS�DWDX�WHRUL� ����0HPEHUL�
WHNDQDQ� SDGD� EDJLDQ�EDJLDQ� \DQJ� SHQWLQJ�� ����

0HPEHUL� YDULDVL� GDODP� SHQJDMDUDQ�� ����

0HQLQJNDWNDQ� HIHNWLYLWDV� GDQ� HIHVLHQVL� SURVHV�

EHODMDU�

3HQJJXQDDQ�DODW�SHUDJD�DWDX�.LW�,3$�VDQJDW�
GLEXWXKNDQ� GDODP� SHQJDMDUDQ� ,3$� \DQJ�

PHQHUDSNDQ� SHQGHNDWDQ� NHWHUDPSLODQ� SURVHV�� DJDU�

SHPEHODMDUDQ�PHQMDGL� OHELK EHUPDNQD� EDJL� VLVZD���

3HUDQDQ� DODW� SHUDJD� DWDX� .LW� ,3$� �6DSULDWL��

����������� DQWDUD� ODLQ� GDSDW� �D�� PHQJDNWLINDQ�

NRPXQLNDVL�GDQ�LQWHUDNVL�DQWDUD�JXUX�GDQ�VLVZD�GDQ�

DQWDUD�VLVZD�GHQJDQ�VLVZD�GDODP�SHPEHODMDUDQ���E��

PHUDQJVDQJ� SLNLUDQ�� SHUDVDDQ�� SHUKDWLDQ�� GDQ�

NHPDXDQ� VLVZD� GDODP� SHPEHODMDUDQ� VHKLQJJD�

PHPEHULNDQ� SHQJDODPDQ� EHODMDU� OHELK� EHUPDNQD�

EDJL� VLVZD�� �F�� PHPEDQJNLWNDQ� NHLQJLQDQ� GDQ�

PLQDW� EHODMDU� VLVZD�� �G�� PHPEDQJXQ� GDVDU�GDVDU�

XQWXN� SHUNHPEDQJDQ� EHODMDU� VHKLQJJD� PHPEXDW�

SHODMDUDQ� OHELK� ODPD� GLLQJDW�� �H�� PHPEHULNDQ�

SHQJDODPDQ� Q\DWD� \DQJ� GDSDW� PHQXPEXKNDQ�

NHPDQGLULDQ�VLVZD�

$ODW�SHUDJD�DWDX�.LW�,3$�MXJD�PHPLOLNL�QLODL�

SUDNWLV� �6DSULDWL�� ������������ \DLWX� GDSDW� �D��

PHQDPSLONDQ� REMHN� \DQJ� VDQJDW� EHVDU�� \DQJ� WLGDN�

PXQJNLQ�GLEDZD�NH�GDODP�NHODV��VHSHUWL�EXPL�GDQ�

PDWDKDUL�� �E�� PHPSHUODPEDW� JHUDNDQ� \DQJ� WHUODOX�

FHSDW� FRQWRK�� SURVHV� PHNDUQ\D� EXQJD� GDQ�

PHPSHUFHSDW� JHUDNDQ� \DQJ� WHUODOX� ODPEDW� FRQWRK��

JHUDN� WXPEXK� NHFDPEDK�� VHKLQJJD� GDSDW�

PHPEHULNDQ�NHVHPSDWDQ�PHPSHUROHK�SHQJDPDWDQ��

�F�� PHQDPSLONDQ� REMHN� \DQJ� ODQJND� \DQJ� VXOLW�

GLDPDWL� DWDX� \DQJ� EHUEDKD\D� GDODP� OLQJNXQJDQ�

EHODMDU��VHSHUWL�OLVWULN�

%HUGDVDUNDQ� KDVLO� SHQJXPSXODQ� GDWD� \DQJ�

SHQHOLWL� ODNXNDQ� GHQJDQ� JXUX�JXUX� GDQ� NHSDOD�

VHNRODK� GL� EHEHUDSD� 6'�.HFDPDWDQ� 3DGDQJ�8WDUD�

�6'�1����/RORQJ� 6'�1����/RORQJ�%HODQWL��6'�1�

���$LU�7DZDU�6HODWDQ�� 6'�1����$LU�7DZDU�%DUDW��

6'� 1� ��� $LU� 7DZDU� 7LPXU�� GDQ� EHEHUDSD� 6'�

.HFDPDWDQ� 1DQJJDOR� �6'� 1� ��� .DPSXQJ� /DSDL��

6'�1����6XUDX�*DGDQJ�� 6'�1����6XUDX�*DGDQJ��

6'�1����6XUDX�*DGDQJ��6'�1����.XUDR�3DJDQJ��

GDQ�DQDOLVLV�GDWD�SHQHOLWLDQ�GLSHUROHK�KDVLO�VHEDJDL�

EHULNXW��

3HQJJXQDDQ� $ODW� 3HUDJD� GDQ� .,7� ,3$� ROHK

*XUX�GDODP�3HPEHODMDUDQ�

+DVLO� UHNDSLWXODVL� GDWD� SHQJJXQDDQ� DODW�

SHUDJD�GDQ�.,7�,3$�ROHK�JXUX�GDODP�SHPEHODMDUDQ�

XQWXN� NHODV� WLQJJL� GL� VHPHVWHU� JHQDS� ����������

GDSDW�GLOLKDW�SDGD�7DEHO���

7DEHO����3HQJJXQDDQ�DODW�SHUDJD�GDQ�.LW�,3$�ROHK�

JXUX�GDODP�SHPEHODMDUDQ
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3DGD� 7DEHO� �� WHUOLKDW� EDKZD� UDWD�UDWD�

SHUVHQWDVH� SHQJJXQDDQ� DODW� SHUDJD� GDQ� .,7� ,3$�

ROHK�JXUX�GDODP�SHPEHODMDUDQ�PDVXN�GDODP�VHNLWDU�

NDWHJRUL� ³.DGDQJ�NDGDQJ� GLJXQDNDQ´� �.DWHJRUL��

�������  � -DUDQJ�� ��������  .DGDQJ�NDGDQJ��

�������� �6HULQJ����������� �6HODOX���5DWD�UDWD�
SHUVHQWDVH� SHQJJXQDDQ� DODW� SHUDJD� GDQ� .,7� ,3$�

GDODP� SHPEHODMDUDQ� GL� 6'�SDGD� NHGXD� NHFDPDWDQ�

DGDODK� VDPD�� GHQJDQ� JXUX� OHELK� EDQ\DN�

PHQJJXQDNDQ�DODW�SHUDJD�GDULSDGD�.,7�,3$�GDODP�

SHPEHODMDUDQ� GDQ� GLQLODL� PDVLK� UHQGDK�

SHQJJXQDDQQ\D����

.HWHUVHGLDDQ�$ODW�3HUDJD�GDQ�.,7�,3$�GL�

6HNRODK�

.HWHUVHGLDDQ�DODW�SHUDJD�GDQ�.LW�,3$�XQWXN�

NHODV�WLQJJL�GL�VHNRODK�SDGD�NHGXD�NHFDPDWDQ�GDSDW�
GLOLKDW�SDGD�7DEHO���



7DEHO� ���.HWHUVHGLDDQ� DODW� SHUDJD� GDQ�.LW� ,3$� GL�

VHNRODK
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3DGD� 7DEHO� �� WHUOLKDW� EDKZD� UDWD�UDWD�

SHUVHQWDVH� NHWHUVHGLDDQ� DODW� SHUDJD� GL� 6'�

.HFDPDWDQ� 1DQJJDOR� 3DGDQJ� OHELK� EDQ\DN�

GDULSDGD�GL�6'�.HFDPDWDQ�3DGDQJ�8WDUD�EDLN�GDUL�

VHJL� MXPODK� GDQ� MHQLVQ\D� GDQ� SHUVHQWDVH�

NHWHUVHGLDDQ�.,7�,3$�\DQJ�PHPDGDL� OHELK�EDQ\DN�
GL� 6'� .HFDPDWDQ� 3DGDQJ� 8WDUD� GDUL� SDGD� \DQJ�

EHUDGD� GL� 6'� .HFDPDWDQ� 1DQJJDOR� 3DGDQJ� GDQ�

WHUPDVXN� GDODP� VHNLWDU� NDWHJRUL� ³&XNXS� WHUVHGLD´�

GL� VHNRODK� �.DWHJRUL�� �������  � 7LGDN� &XNXS�

7HUVHGLD���������� �&XNXS�7HUVHGLD���������� �

/HELK�GDUL�&XNXS�7HUVHGLD����������� �/HQJNDS�
7HUVHGLD��� 5DWD�UDWD� SHUVHQWDVH� NHWHUVHGLDDQ� DODW�

SHUDJD� OHELK� EDQ\DN� GDUL� SDGD� NHWHUVHGLDDQ� .,7�

,3$� GL� 6'� SDGD� NHGXD� NHFDPDWDQ� WHUVHEXW� GDQ�

GLQLODL� GDUL� VHJL� MXPODK� GDQ� NHEDUXDQQ\D� PDVLK�

NXUDQJ WHUVHGLD� GDQ� NXUDQJ� PHQFXNXSL� XQWXN�

PDVLQJ�PDVLQJ�VHNRODK�

.HPDPSXDQ�JXUX�PHQJJXQDNDQ�DODW�SHUDJD�

GDQ�.LW�,3$�

5HNDSLWXODVL�SHQJXPSXODQ�GDWD�NHPDPSXDQ�

JXUX�GDODP�PHQJJXQDNDQ�DODW�SHUDJD�GDQ�.,7�,3$�

GL�NHODV�WLQJJL�GDSDW�GLOLKDW�SDGD�7DEHO����

7DEHO� ��� .HPDPSXDQ� JXUX� PHQJJXQDNDQ� DODW�

SHUDJD�GDQ�NLW�,3$�GL�VHNRODK
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5DWD�UDWD �� ����

3DGD� 7DEHO� �� WHUOLKDW� EDKZD� UDWD�UDWD�
SHUVHQWDVH� NHPDPSXDQ� JXUX� GDODP� PHQJJXQDNDQ�

DODW� SHUDJD� GDQ� .,7� ,3$� GDODP� SHPEHODMDUDQ� GL�

VHNRODK� GL� NHGXD� NHFDPDWDQ� KDPSLU� VDPD� SDGD�

NDWHJRUL� ³%DLN� GDQ�&XNXS´� �.DWHJRUL�� ������� �

.XUDQJ�� ��������  � &XNXS�� ��������  � %DLN�

���������  � 6DQJDW� %DLN��� *XUX� GL� NHGXD�

NHFDPDWDQ� PHPSXQ\DL� NHPDPSXDQ� PHQJJXQDNDQ�

.,7� ,3$� \DQJ� DJDN� NXUDQJ� GLEDQGLQJNDQ�

NHPDPSXDQ�JXUX�PHQJJXQDNDQ�DODW�SHUDJD���

%HUGDVDUNDQ� ZDZDQFDUD� \DQJ� GLODNXNDQ�

WHUKDGDS� JXUX� GDQ� NHSDOD� VHNRODK�� GLSHUROHK�

NHWHUDQJDQ� EDKZD� NXUDQJQ\D� NHPDPSXDQ� JXUX�

GDODP� PHQJJXQDNDQ� .,7� ,3$� GDUL� VNRU� ����

NDUHQD� SHQJJXQDDQQ\D� WLGDN� VHPXGDK�

PHQJJXQDNDQ�DODW�SHUDJD��.,7�,3$�PHVWL�GLUDQJNDL�

GXOX� EDUX� ELVD� GLJXQDNDQ�� SHQJJXQDDQQ\D�

PHPEXWXKNDQ� EDQ\DN� ZDNWX� GDQ� NHWHUDPSLODQ��

'LVDPSLQJ� LWX� NHWHUVHGLDDQ� .,7� ,3$� \DQJ� WLGDN�

DGD� DWDX� NXUDQJ� MXPODKQ\D� GLEDQGLQJNDQ� GHQJDQ�

MXPODK�VLVZD��'DQ� ODJL� WLGDN�VHPXD�JXUX�GL�VHWLDS�

VHNRODK�� \DQJ�PHQGDSDW� SHODWLKDQ� EDJDLPDQD� FDUD�

PHQJJXQDNDQ� DODW� SHUDJD� GDQ�.,7� ,3$�ZDODXSXQ�

.,7�,3$�LWX�WHODK�WHUVHGLD�GL�VHNRODK�WHUVHEXW��

.XUDQJ� EDLNQ\D� VNRU� NHPDPSXDQ� JXUX�

GDODP�PHQJJXQDNDQ�DODW�SHUDJD�GDQ�.,7�,3$�WLGDN�

WHUOHSDV� MXJD� GDUL� NXUDQJQ\D� SHODWLKDQ� GDQ�

NXUDQJQ\D� NHLQJLQDQ� JXUX�JXUX� XQWXN� EHODMDU�

VHQGLUL�GDQ�VHULQJQ\D�PHQJJXQDNDQ�DODW�SHUDJD�GDQ�

.,7�,3$�GDODP�SHPEHODMDUDQ��.HNXUDQJDQ�LQL�MXJD�
GLVHEDENDQ� NXUDQJ� WHUVHGLDQ\D� MXPODK� DODW� SHUDJD�

GDQ�.,7�,3$�\DQJ�EDLN�GDQ�PHPDGDL�\DQJ�DGD�GL�

VHNRODK��$ODW�SHUDJD�GDQ�.,7�,3$�KDUJDQ\D�FXNXS�

PDKDO� GDQ� UHQWDQ� DNDQ� UXVDN� DWDX� KLODQJ� NDODX�

VHULQJ� GLJXQDNDQ� ROHK� VLVZD�� GDQ� VXOLW� GDQ�PDKDO�

XQWXN�PHQFDUL� SHQJJDQWLQ\D� NDODX� UXVDN� VHKLQJJD�

JXUX� PHUDVD� WDNXW� PHQJJXQDNDQQ\D�� %HUEDJDL�

NHNXUDQJDQ� LQL�EHUDNLEDW�NXUDQJQ\D�JXUX�PHPLQWD�

VLVZD� PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .,7� ,3$�

GDODP�SHPEHODMDUDQ�GL�NHODV���



%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� WHUXQJNDS�

EDKZD��

D� 7HUGDSDW� UDWD�UDWD� ���� JXUX \DQJ�

PHQJJXQDNDQ DODW� SHUDJD� GDQ ���� JXUX� \DQJ�

PHQJJXQDNDQ .,7� ,3$ GDODP�SHPEHODMDUDQ GL�

.HFDPDWDQ� 3DGDQJ� 8WDUD� GDQ� 1DQJJDOR� NRWD�

3DGDQJ�

E� 7HUGDSDW�UDWD�UDWD�����NHWHUVHGLDDQ DODW�SHUDJD

GL�VHNRODK GDQ ������.,7�,3$ \DQJ�WHUVHGLD�GL�

VHNRODK� GL� .HFDPDWDQ� 3DGDQJ� 8WDUD� GDQ�

1DQJJDOR�NRWD�3DGDQJ��GDQ

F� 7HUGDSDW UDWD�UDWD ���� JXUX� \DQJ PDPSX�

PHQJJXQDNDQ�DODW�SHUDJD GDQ�������JXUX�\DQJ

PDPSX� PHQJJXQDNDQ� .,7� ,3$ GL� .HFDPDWDQ�

3DGDQJ�8WDUD�GDQ�1DQJJDOR�NRWD�3DGDQJ�

'LVDUDQNDQ� DJDU� JXUX�JXUX� OHELK� EDQ\DN�

PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .,7� ,3$� \DQJ� DGD�

GDODP� SHPEHODMDUDQ� GDQ� EHEHUDSD� VHNRODK SHUOX

PHPSHUEDKDUXL GDQ� PHOHQJNDSL DODW� SHUDJD� GDQ�

.,7� ,3$� GL� VHNRODKQ\D GHQJDQ� \DQJ� OHELK� EDLN��
VHUWD SHUOX� GLDGDNDQ� SHODWLKDQ� JXUX�JXUX� VH�

.HFDPDWDQ� 3DGDQJ� 8WDUD� GDQ� 1DQJJDOR� XQWXN�

PHQLQJNDWNDQ� SHQJHWDKXDQ�GDQ� NHWHUDPSLODQ� JXUX�

GDODP� PHQJJXQDNDQ� DODW� SHUDJD� GDQ� .,7� ,3$�

.XDOLWDV� DODW� SHUDJD� GDQ� .,7� ,3$� PHVWL� GLEXDW�

OHELK� NXDW� GDQ� WLGDN� PXGDK� UXVDN� ROHK� SURGXVHQ�
SHPEXDWQ\D�

'$)7$5�3867$.$

$QLWDK��6����������0HGLD�3HPEHODMDUDQ��6XUDNDUWD��

816�3UHVV�

$V\¶DUL� 0�� �������� 3HQHUDSDQ� 3HQGHNDWDQ� 6DLQV�

7HNQRORJL� 0DV\DUDNDW�� <RJ\DNDUWD��

6DQDWD�'KDUPD�

'HSGLNQDV�� �������� .XULNXOXP� 7LQJNDW� 6DWXDQ�

3HQGLGLNDQ��-DNDUWD��%613�

+DPDOLN��2����������.XULNXOXP�GDQ�3HPEHODMDUDQ��

-DNDUWD��%XPL�$NVDUD�

0ROHRQJ�� /� -�� �������� 0HWRGRORJL� 3HQHOLWLDQ�

.XDOLWDWLI��%DQGXQJ��5HPDMD�5RVGDNDU\D�

5RKDQL�� $�� �������� 0HGLD� ,QVWUXNVLRQDO� (GXNDWLI��

-DNDUWD��5LQHND�&LSWD�

6DSULDWL��$� HW�DO����������3HPEHODMDUDQ�,3$�GL�6'��

-DNDUWD��8QLYHUVLWDV�7HUEXND�

6DWULD�� (�� �������� 3HQGHNDWDQ� /LQJNXQJDQ� GHQJDQ�

.LW� ,3$� 6HTLS� XQWXN� 3HQLQJNDWDQ�

.HWHUDPSLODQ� 3URVHV� ,OPLDK� GDQ� +DVLO�

%HODMDU� .RJQLWLI� ,3$� 6LVZD�� 3URVLGLQJ�

6HPLQDU� 1DVLRQDO� 3HPEHODMDUDQ� )LVLND�

������ KDO� ��������� 3DGDQJ�� 8QLYHUVLWDV�

1HJHUL�3DGDQJ�

6XVDQWR�� $�� ������� 7HRUL� %HODMDU� GDQ�

3HPEHODMDUDQ� GL� 6HNRODK� 'DVDU�� -DNDUWD��

.HQFDQD�3UHQDGD�0HGLD�*URXS�

7ULDQWR�� �������� 0RGHO� 3HPEHODMDUDQ� 7HUSDGX��

-DNDUWD��%XPL�$NVDUD�


