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$EVWUDFW
7KLV� VWXG\� DLPHG� WR� GHVFULEH� WKH� HGXFDWLRQ� RI� VRFLRORJ\� GHSDUWHPHQW� OLWHUDF\� XVHG� E\�
VWXGHQWV� RI� VRFLRORJ\� RI� HGXFDWLRQ� LQ� SUHSDULQJ� WKH� ILQDO� ZRUN� LQ� ).,3� 7DQMXQJSXUD�
8QLYHUVLW\� RI�� 7KH� PHWKRG� XVHG� LV� GHVFULSWLYH� PHWKRG� VXUYH\� IRUP� ZLWK� D� TXDOLWDWLYH�
DSSURDFK��'DWD�FROOHFWHG�E\� WKH� LQGLUHFW� FRPPXQLFDWLRQ��'DWD�FROOHFWLRQ� WRRO�XVHG� LV�D�
TXHVWLRQQDLUH� DQG� GRFXPHQWDWLRQ� LQ� WKH� IRUP�RXWOLQH� DQG� GHVLJQ� VWXGHQW� UHVHDUFK�� 7KH�
SRSXODWLRQ� RI� WKLV� VWXG\� ZHUH� DOO� VWXGHQWV� RI� VRFLRORJ\� RI� HGXFDWLRQ� WKDW� KDV� EHHQ�
TXDOLILHG� LQ� FRPSOHWLQJ� FRXUVH� FUHGLWV� D� QXPEHU� RI� �������� FUHGLWV� DQG� EH� HOLJLEOH� WR�
DSSO\� IRU� WKH� WLWOH�RI� WKH� UHVHDUFK�WR� WKH�DFDGHPLF�VXSHUYLVRU��7KH�UHVHDUFK�SURYHV� WKDW�
VWXGHQWV�LQ�JHQHUDO�HGXFDWLRQ�FRXUVHV�VRFLRORJ\��LQ�OLQH��LQ�SUHSDULQJ�IRU�WKH�ZULWLQJ�RI�
WKH� ILQDO�ZRUN� WKURXJK�WKH�SURSRVHG�RXWOLQH�DQG�WKH�GHVLJQ�RI� WKH�SURSRVHG�UHVHDUFK�WR�
WKH� DFDGHPLF� VXSHUYLVRU� RU� WR� WKH� VRFLRORJ\� RI� HGXFDWLRQ� FRXUVHV�� ,Q� SDUWLFXODU�� ���
VWXGHQW�RI�WKH�VRFLRORJ\�RI�HGXFDWLRQ�EHIRUH�ZULWLQJ�KHU�FROOHJH�WKHVLV�WR�SHUIRUP�D�ZLGH�
YDULHW\�RI�DSSURDFKHV�DQG�ZRUN�KDUG�WR�JHW�D�YDULHW\�RI�OLWHUDF\�VXLWH�RI�VRFLDO�PHGLD�ERWK�
SULQW� DQG�QRQ�SULQW�� ��� VWXGHQW� HGXFDWLRQ� VWXG\� SURJUDP�RI� VRFLRORJ\� LQ� GRLQJ� OLWHUDF\�
FRXUVHV� WR� SUHSDUH� IRU� WKH� ILQDO� ZRUNV� LQ� VRFLRORJ\� RI� HGXFDWLRQ� FRXUVHV� WR� H[SHULHQFH�
YDULRXV� REVWDFOHV� ZKHWKHU� WKH\� DUH� HFRQRPLF�� WHFKQLFDO� DV� ZHOO� DV� QRQ�HFRQRPLF DQG�
QRQ�WHFKQLFDO�� ��� WKH� VWUDWHJLHV� XVHG� WR� RYHUFRPH� YDULRXV� REVWDFOHV� LQ� OLWHUDF\�
SUHSDUDWLRQ�ZDV�ZULWLQJ�WKH�HQG�RI�FROOHJH�VWXGHQWV�RI�HGXFDWLRQ�DQG�VRFLRORJ\�DUH�GRLQJ�
VHDUFKLQJ� EUDZVKLQJ� XVLQJ�D�ZHE� VHDUFK� HQJLQH� VRFLRORJ\� GHSDUWPHQW�� QDPHO\�*RRJOH�
DQG�<DKRR�DQG�RWKHU�ZHE�VHDUFK�HQJLQHV�

.H\ZRUGV��OLWHUDF\��HGXFDWLRQ�RI�VRFLRORJ\��HQG�RI�FROOHJH�SUHSDUDWRU\�ZRUNV

3(1'$+8/8$1

%HUNHQDDQ� GHQJDQ� PDVDODK� OLWHUDVL� DGD�
VHEXDK� ODSRUDQ� SHQHOLWLDQ� \DQJ� PHQHPSDWNDQ�
,QGRQHVLD� SDGD� SRVLVL� ��� GDUL� ��� QHJDUD��
,QGRQHVLD� KDQ\D� VHWLQJNDW� OHELK� WLQJJL� GDUL�
%RWVZDQD�� VHEXDK� QHJDUD� PLVNLQ� GL� $IULND��
3HQHOLWLDQ� GL� ELGDQJ� OLWHUDVL� \DQJ� GLODNXNDQ�
&HQWUDO� &RQQHFWLFXW� 6WDWH� 8QLYHUVLW\� GL� 1HZ�
%ULWDLQ�� &RQQ�� $PHULND� 6HULNDW�� PHQHPSDWNDQ�
OLPD�QHJDUD�SDGD�SRVLVL� WHUEDLN�\DLWX�)LQODQGLD��
1RUZHJLD�� ,VODQGLD��'HQPDUN��GDQ�6ZHGLD� �7KH�
-DNDUWD�3RVW�����0DUHW��������+DVLO�SHQHOLWLDQ�GL�
DWDV�PHQXQMXNNDQ�EHWDSD�OHPDKQ\D�EXGD\D�OLWHUDVL�
GDODP�PDV\DUDNDW�,QGRQHVLD��)DNWD�PHQXQMXNNDQ�

EDKZD�VHEDJLDQ�EHVDU�RUDQJ�WHUPDVXN�PDKDVLVZD�
PDVLK� PHQJDQGDONDQ� DSD� \DQJ� GLOLKDW� GDQ�
GLGHQJDU�GDODP�EHUSLNLU��EHUVLNDS��GDQ�EHUWLQGDN�

%HUGDVDUNDQ� VHQVXV� %DGDQ� 3XVDW� 6WDWLVWLN�
�%36��� VHSHUWL� GLWXOLV� VHODVDU�FRP� ������
������ SDGD� WDKXQ� ������ PHQXQMXNNDQ� ����� ��
PDV\DUDNDW�PHPLOLK�PHQRQWRQ� WHOHYLVL�GDULSDGD�
PHQGHQJDUNDQ� UDGLR� ������ ��� GDQ� PHPEDFD�
NRUDQ� ������ ���� +DO� LQL� PHQDQGDNDQ� EDKZD�
PDV\DUDNDW� �WHUPDVXN� PDKDVLVZD� �� GLWHQJDUDL�
EHOXP� WHUELDVD� PHODNXNDQ� VHVXDWX� EHUGDVDUNDQ�
SHPDKDPDQ� GDUL� PHPEDFD�� 3DGD� JLOLUDQQ\D�
EHULPEDV� SDGD� FDUD� EHUSLNLU� GDQ� EHUWLQGDN�
RUDQJ� EHOXP� GDSDW� PHQJDNWXDOLVDVLNDQ� GLUL�
PHODOXL� WXOLVDQ�� � 0HPEDFD� GDQ� PHQXOLV� EHOXP�
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PHQJDNDU�NXDW�GDODP�EXGD\D�EDQJVD��GDQ�KDO�LQL�
MXJD� GLWHPXNDQ� GL� NDODQJDQ� FLYLWDV� DNDGHPLND�
WHUPDVXN� PDKDVLVZD�� 0DV\DUDNDW� OHELK� VHULQJ�
PHQRQWRQ� DWDX� PHQGHQJDU� GLEDQGLQJNDQ�
PHPEDFD�DSDODJL�PHQXOLV�

%HUGDVDUNDQ� VHQVXV� %DGDQ� 3XVDW� 6WDWLVWLN�
�%36��� VHSHUWL� GLWXOLV� VHODVDU�FRP� ������
������ SDGD� WDKXQ� ������ PHQXQMXNNDQ� ����� ��
PDV\DUDNDW�PHPLOLK�PHQRQWRQ� WHOHYLVL�GDULSDGD�
PHQGHQJDUNDQ� UDGLR� ������ ��� GDQ� PHPEDFD�
NRUDQ� ������ ���� +DO� LQL� PHQDQGDNDQ� EDKZD�
PDV\DUDNDW� �WHUPDVXN� PDKDVLVZD�� GLWHQJDUDL�
EHOXP� WHUELDVD� PHODNXNDQ� VHVXDWX� EHUGDVDUNDQ�
SHPDKDPDQ� GDUL� PHPEDFD�� 3DGD� JLOLUDQQ\D�
EHULPEDV� SDGD� FDUD� EHUSLNLU� GDQ� EHUWLQGDN�
RUDQJ� EHOXP� GDSDW� PHQJDNWXDOLVDVLNDQ� GLUL�
PHODOXL� WXOLVDQ�� � 0HPEDFD� GDQ� PHQXOLV� EHOXP�
PHQJDNDU�NXDW�GDODP�EXGD\D�EDQJVD��GDQ�KDO�LQL�
MXJD� GLWHPXNDQ� GL� NDODQJDQ� FLYLWDV� DNDGHPLND�
WHUPDVXN� PDKDVLVZD�� 0DV\DUDNDW� OHELK� VHULQJ�
PHQRQWRQ� DWDX� PHQGHQJDU� GLEDQGLQJNDQ�
PHPEDFD�DSDODJL�PHQXOLV�

%HUGDVDUNDQ� VHQVXV� %DGDQ� 3XVDW� 6WDWLVWLN�
�%36��� VHSHUWL� GLWXOLV� VHODVDU�FRP� ������
������ SDGD� WDKXQ� ������ PHQXQMXNNDQ� ����� ��
PDV\DUDNDW�PHPLOLK�PHQRQWRQ� WHOHYLVL�GDULSDGD�
PHQGHQJDUNDQ� UDGLR� ������ ��� GDQ� PHPEDFD�
NRUDQ� ������ ���� +DO� LQL� PHQDQGDNDQ� EDKZD�
PDV\DUDNDW� �WHUPDVXN� PDKDVLVZD�� GLWHQJDUDL�
EHOXP� WHUELDVD� PHODNXNDQ� VHVXDWX� EHUGDVDUNDQ�
SHPDKDPDQ� GDUL� PHPEDFD�� 3DGD� JLOLUDQQ\D�
EHULPEDV� SDGD� FDUD� EHUSLNLU� GDQ� EHUWLQGDN�
RUDQJ� EHOXP� GDSDW� PHQJDNWXDOLVDVLNDQ� GLUL�
PHODOXL� WXOLVDQ�� � 0HPEDFD� GDQ� PHQXOLV� EHOXP�
PHQJDNDU�NXDW�GDODP�EXGD\D�EDQJVD��GDQ�KDO�LQL�
MXJD� GLWHPXNDQ� GL� NDODQJDQ� FLYLWDV� DNDGHPLND�
WHUPDVXN� PDKDVLVZD�� 0DV\DUDNDW� OHELK� VHULQJ�
PHQRQWRQ� DWDX� PHQGHQJDU� GLEDQGLQJNDQ�
PHPEDFD�DSDODJL�PHQXOLV�

%HUGDVDUNDQ� IDNWD� HPSLULV� GDQ� SHQJDODPDQ�
SHQHOLWL� VHODNX� DNDGHPLVL� \DQJ� VXGDK� VHULQJ�
PHODNXNDQ� SHPELPELQJDQ� NDU\D� DNKLU� SDGD�
PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL��
-XUXVDQ� 3HQGLGLNDQ� ,OPX±,OPX� 6RVLDO� ).,3�
8QWDQ� GDODP� SHUVLDSDQ� PHQXOLV� NDU\D� DNKLU�
PDKDVLVZD� \DQJ� EHUXSD� VNULSVL� EDQ\DN� \DQJ�
NXUDQJ� PHPDKDPL� SHQWLQJQ\D� OLWHUDVL�� $SDODJL�
OLWHUDVL� \DQJ� EHUNHQDDQ� GHQJDQ� NDZDVDQ�

VRVLRORJL��3HUWDQ\DDQ�PHQJDSD�GDSDW� WHUMDGL�KDO�
WHUVHEXW"� 0HQJDSD� EHOXP� WHUELDVD� PHPEDFD�
PHQXOLV��OLWHUDVL��"�6HFDUD�XPXP��EHULNXW�LQL�\DQJ�
GLGXJD�PHQMDGL� VDODK� VDWX� GDUL� EHEHUDSD� IDNWRU�
SHQ\HEDE�\DQJ�PHODWDUEHODNDQJL��/DWDU�EHODNDQJ�
LQL� GLSDKDPL� VHEDJDL� VHEXDK� NRQGLVL� IDNWXDO�
\DQJ�DGD�VDDW�LQL�GDODP�PDV\DUDNDW�WHUPDVXN�GL�
SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�).,3�8QWDQ��

3HUWDPD�� NHVDGDUDQ� \DQJ� VDQJDW� UHQGDK�
WHQWDQJ� SHQWLQJQ\D� PHPEDFD�� 0DKDVLVZD�
EHUDQJJDSDQ� PHPEDFD� KDQ\D� PHQJKDELVNDQ�
ZDNWX�� 0HPEDFD� WDN� PHQGDWDQJNDQ� PDQIDDW�
DWDX� NHXQWXQJDQ�� /HELK� EDLN� EHNHUMD�� MHODV�
PHQJKDVLONDQ� XDQJ�� 3DGDKDO� EHNHUMD� DSD� SXQ�
PHPEXWXKNDQ�EDFDDQ��%DFDDQ�\DQJ�WHUNDLW�GHQJDQ�
SHNHUMDDQ� WHQWXQ\D�� .H\DNLQDQ� VHSHUWL� LWX� MXJD�
DGD�GL�NDODQJDQ�VHEDJLDQ�EHVDU�EHVDU�PDKDVLVZD�
\DQJ� GLJORQJNDQ� VHEDJDL� NHORPSRN�PDV\DUDNDW�
WHUSHODMDU��0DKDVLVZD�PHPEDFD�KDQ\D�VDDW�MHODQJ�
XMLDQ��6HEDE�LWX�EHUPDQIDDW�XQWXN�PHQGDSDW�QLODL�
EDLN� GDUL� GRVHQ��0DKDVLVZD� WDN�PDX�PHPEDFD�
XQWXN�NHSHQWLQJDQ�\DQJ�ODLQ��.HGXD��KDUJD�EXNX�
PDKDO�� PLQLP� SHUSXVWDNDDQ�� +DUJD� EXNX� \DQJ�
VDQJDW�PDKDO�PHPEXDW�WDN�EDQ\DN�RUDQJ�PDPSX�
PHPEHOL� EXNX�� /HELK� GDUL� LWX�� PHPEHOL� EXNX�
WLGDN� GLDQJJDS� VHEDJDL� NHEXWXKDQ��$SDODJL� ELOD�
KDO� LWX� GLEDQGLQJNDQ� GHQJDQ� NHEXWXKDQ� SRNRN��
-HODV�� EXNX� GLNHVDPSLQJNDQ�� 0HPEHOL� EXNX�
KDQ\D�VDDW�NXOLDK��LWX�SXQ�WLGDN�VHPXD�PDKDVLVZD�
PHODNXNDQ��2OHK�NDUHQD�LWX�KDQ\D�VHEDJLDQ�NHFLO��
DQJJRWD�PDV\DUDNDW�\DQJ�PDPSX�GDQ�PDX�JHPDU�
PHPEDFD�� 'HPLNLDQ� SXOD� � XQWXN� SDUD� VLVZD�
�SHODMDU�6'��6/73��6/7$���GLPDQD�VHODNX�SHVHUWD�
GLGLN�GL�VHNRODK�LQL�VHULQJNDOL�KDQ\D�PHQJDQGDO�
EXNX�SDNHW�

'L� VDPSLQJ� LWX�� DGD� IDNWRU� NHWHUEDWDVDQ�
MXPODK� SHUSXVWDNDDQ� GL� WLQJNDW� XQLYHUVLWDV�
PDXSXQ� OLQJNXQJDQ� WLQJNDW� DNXOWDV� �WHUPDVXN�
).,3� 8QWDQ�� EHULNXW� GHQJDQ� NROHNVL� \DQJ�
GLVHGLDNDQ� XQWXN� GLEDFD� DWDX� GLSLQMDP� UHODWLI�
MXJD�PDVLK�VHGLNLW�GDQ�EDQ\DN�\DQJ� WLGDN�XS� WR�
GDWH� DOLDV� VXGDK�NHWLQJJDODQ��%HUGDVDUNDQ� IDNWD�
WDPEDKDQ� SXOD� EDKZD� GL� VHWLDS� NDEXSDWHQ�NRWD�
KDQ\D� DGD� VDWX� SHUSXVWDNDDQ� GDHUDK� GLPDQD�
WLGDN� VHPXD� VHNRODK� PHPLOLNL�� 3HUSXVWDNDDQ�
\DQJ� DGD� GL� WLQJNDW� XQLYHUVLWDV�PDXSXQ� WLQJNDW�
IDNXOWDV� EHOXP� WHUNHOROD� VHFDUD� EDLN� GLWLQMDX�
GDUL�EHUEDJDL� DVSHN�� �'L� DQWDUDQ\D�� VWRN� MXPODK�
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EXNX�WHUEDWDV��KDO�LQL�EHULPEDV�SDGD�SHPLQDW�GDUL�
NDODQJDQ�PDKDVLVZD�PDXSXQ� FLYLWDV� DNDGHPLND�
ODLQ� PHQMDGL� EHUNXUDQJ�� GHQJDQ� GHPLNLDQ�
EHULPEDV�SDGD�NRQGLVL�SHUSXVWDNDDQ�PHQMDGL�VHSL�
SHQJXQMXQJ��

.HWLJD��SHQJKDUJDDQ�VDQJDW�PLQLP�WHUKDGDS�
NDU\D� WXOLV��0HQXOLV� WLGDN� PHPSHUROHK� DSD�DSD�
VHODLQ� PHPEXDQJ� ZDNWX� GDQ� HQHUJL�� 3HUVHSVL�
NKDOD\DN� VHSHUWL� LWX� EXNDQ� WDQSD� DODVDQ�� 6HEDE�
GDUL� PHQXOLV�� VHFDUD� PDWHUL� DSD� \DQJ� GLSHUROHK�
WDN� VHEDQGLQJ� GHQJDQ� NHULQJDW� \DQJ� NHOXDU�� ,WX�
JDPEDUDQ�NHDGDDQ�GXQLD� WXOLV�PHQXOLV�GL�QHJHUL�
LQL��7LGDN�DGD�SHQJKDUJDDQ�\DQJ�VHWLPSDO�XQWXN�
SDUD� SHQXOLV�� %DQJVD� ,QGRQHVLD� EHOXP� ELVD�
PHQJKDUJDL� NDU\D� LOPLDK� VHSHUWL� PHQXOLV�� 2OHK�
NDUHQD� LWX�� WDN� KHUDQ� MLND� VHGLNLW� RUDQJ� \DQJ�
EHUFLWD�FLWD�PHQMDGL�SHQXOLV�WHUPDVXN�GL�NDODQJDQ�
FLYLWDV� DNDGHPLND�� +DQ\D� SHUVRQDO� FLYLWDV�
DNDGHPLND��\DQJ�PDVLK�PHPLOLNL�LGHDOLVPH�WLQJJL�
\DQJ�PDX�PHQXOLV�

%HUNDLWDQ� GHQJDQ� SHUVLDSDQ� PHQXOLV� NDU\D�
DNKLU� PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ�
VRVLRORJL� \DQJ� EHUXSD� VNULSVL� VHKDUXVQ\D� VXGDK�
PHPLOLNL� OLWHUDVL� NDZDVDQ� NHLOPXDQ� GL� SURJUDP�
VWXGL� \DQJ� EHUVDQJNXWDQ�� 1DPXQ�� IDNWD� GDUL�
PDKDVLVZD� \DQJ� PHQJDMXNDQ� RXWOLQH� MXGXO�
PDXSXQ� PDVDODK� SHQHOLWLDQ� XQWXN� NDU\D� DNKLU�
PDKDVLVZD� GDODP� EHQWXN� VNULSVL� PHQXQMXNNDQ�
PDVLK�EDQ\DN�PDKDVLVZD�\DQJ�EHOXP�PHPDKDPL�
VHFDUD� MHODV� UXDQJ� OLQJNXS� NDZDVDQ� NHLOPXDQ�
VRVLRORJL��SHQGLGLNDQ�VRVLRORJL�PDXSXQ�VRVLRORJL�
SHQGLGLNDQ��

+DO� LQL� PHQXUXW� SHQHOLWL� VHPHQWDUD� GLGXJD�
EHOXP�DGD�SD\XQJ�SHQHOLWLDQ�\DQJ�PHQMDGL�UXMXNDQ�
PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL��
/LWHUDVL�NDZDVDQ�VRVLRORJL�LQL�GLPDNVXGNDQ�XQWXN�
PHPEHULNDQ�DUDK�\DQJ�MHODV�NHPDQD�VHEHQDUQ\D�
PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�
PHQHOLWL��DSD�\DQJ�GLWHOLWL��PHQJDSD�GLWHOLWL��GDQ�
EDJDLPDQD� FDUD� PHQHOLWL�� 3D\XQJ� SHQHOLWLDQ�
SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�SDOLQJ� WLGDN�
LGHDOQ\D�XQWXN�PHPEHULNDQ�NHMHODVDQ�SHQMDEDUDQ�
DGD�KXEXQJDQ�DQWDUD�SHQFDSDLDQ�YLVL�GDQ�PLVL�GL�
WLQJNDW�XQLYHUVLWDV�� WLQJNDW� IDNXOWDV� � �).,3��GDQ�
GL� WLQJNDW� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�
PHUXSDNDQ� EHQDQJ� PHUDK� GDQ� VHEDJDL� VDWX�
NHVDWXDQ�\DQJ�XWXK�VHKLQJJD�GDSDW�PHZXMXGNDQ�
YLVL�GDQ�PLVL�SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�

VHEDJDLPDQD�PHVWLQ\D�
$GD�IDNWD�\DQJ�VHULQJ�SHQHOLWL�WHPXNDQ�GDQ��

PDVLK�DGD�NHVLPSDQJ�VLXUDQ�EHUXSD�LGH�SHPLNLUDQ��
NRQVHS� \DQJ� WXPSDQJ� WLQGLK� �PLVFRQFHSWLRQ���
PDXSXQ� DQWDUD� WRSLN�WRSLN� SHQHOLWLDQ� \DQJ�
GLDMXNDQ�ROHK�PDKDVLVZD�GLPDQD�VHPHVWLQ\D�WLGDN�
GLWHOLWL� PDKDVLVZD� SURGL� SHQGLGLNDQ� VRVLRORJL�
NDUHQD�PHQMDGL�NDZDVDQ�SURJUDP�VWXGL�SHQGLGLNDQ�
ODLQ� �VHSHUWL� �� SHQGLGLNDQ� HNRQRPL�� SHQGLGLNDQ�

VHUWD� SURGL� \DQJ� ODLQQ\D�� PDODKDQ� GLWHOLWL� ROHK�
PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�
GDODP�SHQXOLVDQ�NDU\D�DNKLU�PDKDVLVZD��GDQ�KDO�
LQL�GLVHWXMXL�GDQ�DWDX�GLELDUNDQ�ROHK�SHPELPELQJ�
DNDGHPLN� PDXSXQ� GLVDKNDQ� SLPSLQDQ� SURJUDP�
VWXGL�SHQGLGLNDQ�VRVLRORJL��

%HUGDVDUNDQ� XUDLDQ� VLQJNDW� \DQJ� SHQHOLWL�
SDSDUNDQ� GDODP� ODWDU� EHODNDQJ� SHQHOLWLDQ� LQL�
GLEHULNDQ� MXGXO� �� ³/LWHUDVL� .DZDVDQ� 6RVLRORJL�
0DKDVLVZD�'DODP�0HPSHUVLDSNDQ�.DU\D�$NKLU�
3URJUDP�6WXGL�3HQGLGLNDQ�6RVLRORJL�).,3�8QWDQ��
³

0(72'(�3(1(/,7,$1
3HQHOLWLDQ� LQL� PHQJJXQDNDQ� PHWRGH�

GHVNULSWLI�GDODP�EHQWXN�VXUYHL�GHQJDQ�SHQGHNDWDQ�
NXDOLWDWLI�� 6XPEHU� GDWD� SHQHOLWLDQ� WHUGLUL� GDUL�
GDWD� SULPHU� GDQ� VHNXQGHU��6DWRUL� GDQ�.RPDULDK�
������ ������ EHUSHQGDSDW� EDKZD� ³� VXPEHU� GDWD�
SULPHU� DGDODK� VXPEHU� GDWD� \DQJ� ODQJVXQJ�
PHPEHULNDQ�GDWD�NHSDGD�SHQHOLWL´��6XPEHU�GDWD�
SULPHU�SHQHOLWLDQ�LQL�DGDODK�GDWD�\DQJ�GLSHUROHK�
GDUL� KDVLO� SHQJXPSXODQ� VHMXPODK� UHVSRQGHQ�
GDODP� EHQWXN� NXHVLRQHU� \DQJ� WHODK� GLLVL� VHFDUD�
OHQJNDS�� NHPXGLDQ� GLODNXNDQ� SHQHOLWL�� HGLWLQJ��
WDEXODVL� GDQ� GLDQDOLVLV� VHUWD� GLLQWHUSUHWDVL� ROHK�
SHQHOLWL� EHUNHQDDQ� GHQJDQ� PDVDODK� OLWHUDVL�
NDZDVDQ� VRVLRORJL� \DQJ� GLODNXNDQ� PDKDVLVZD�
SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL� GDODP�
UDQJND� PHPSHUVLDSNDQ� SHQXOLVDQ� NDU\D� DNKLU�
NXOLDK� EHUXSD� RXWOLQH� DWDX� GHVDLQ� SHQHOLWLDQ�
\DQJ� GLDMXNDQ� NHSDGD� GRVHQ� SHPELPELQJ�
DNDGHPLN�� 6HGDQJNDQ� VXPEHU� GDWD� VHNXQGHU�
GDODP� SHQHOLWLDQ� LQL� DGDODK� KDVLO� GRNXPHQWDVL�
\DQJ� GLNXPSXONDQ� SHQHOLWL� GDODP�EHQWXN� EXNWL�

RXWOLQH
SHQHOLWLDQ�WHUWXOLV�\DQJ�WHODK�GLDMXNDQ�PDKDVLVZD�
SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL� NHSDGD�
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SHPELPELQJ� DNDGHPLN� �3$�� PDXSXQ� NHSDGD�
SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�� +DO� LQL�
VHVXDL� GHQJDQ� SHQGDSDW� 6XJL\RQR� ����������
EDKZD³VXPEHU�GDWD�VHNXQGHU�PHUXSDNDQ�VXPEHU�
\DQJ� WLGDN� ODQJVXQJPHPEHULNDQ� GDWD� NHSDGD�
SHQJXPSXO�GDWD´���

7HNQLN��3HQJXPSXODQ�'DWD�
7HNQLN�.RPXQLNDVL�7LGDN�/DQJVXQJ

%HUNHQDDQ�GHQJDQ� WHNQLN�NRPXQLNDVL� WLGDN�
ODQJVXQJ��GDODP�SHQHOLWLDQ�LQL�NDUHQD�PHQ\DQJNXW�
SHQGLGLNDQ�PDND�VDODK�VDWX�PHGLD�\DQJ�SHQHOLWL�
ODNXNDQ�XQWXN�PHQJXPSXONDQ�GDWD� \DQJ�SDOLQJ�
GLEXWXKNDQ� EHUNDLWDQ� GHQJDQ� OLWHUDVL� NDZDVDQ�
VRVLRORJL�LQL�DGDODK�GLJXQDNDQ�PHODOXL��NXHVLRQHU�
DWDX� DQJNHW�� +DO� LQL� VHVXDL� GHQJDQ� SHQGDSDW�
6XNDUGL������������EDKZD�³NXHVLRQHU�DGDODK�DODW�
SHQJXPSXO�GDWD�\DQJ�EHULVL�VHMXPODK�SHUWDQ\DDQ�
\DQJ� EHUKXEXQJDQ� HUDW� GHQJDQ� PDVDODK�
SHQHOLWLDQ� \DQJ� KHQGDN� GLSHFDKNDQ�� GLVXVXQ��
GDQ�GLVHEDUNDQ�NH�UHVSRQGHQ�XQWXN�PHPSHUROHK�
LQIRUPDVL� GL� ODSDQJDQ³�� 2OHK� NDUHQD� LWX�� DJDU�
WLQJNDW�SHQJHPEDOLDQ�NXHVLRQHU�\DQJ� WLQJJL� LQL��
SHQHOLWL� VXGDK�PHUHQFDQDNDQ�VWUDWHJL�\DQJ� WHSDW�
VHGHPLNLDQ� UXSD�VHKLQJJD� WLQJNDW�SHQJHPEDOLDQ�
NXHVLRQHU�WHUVHEXW�UHODWLI�WLQJJL��

&DUD� ODLQ� \DQJ� SHQHOLWL� ODNXNDQ� GDODP�
SHQHOLWLDQ�LQL�DGDODK�EHUXVDKD�PHPSHUROHK�GDWD�
GDUL� UHVSRQGHQ� GHQJDQ� WHNQLN� GRNXPHQWDVL��
3DGD�WHNQLN�LQL��SHQHOLWL�PH\DNLQL�PHQGDSDWNDQ�
LQIRUPDVL� GDUL� EHUPDFDP�PDFDP� VXPEHU�
WHUWXOLV�DWDX�GRNXPHQ�\DQJ�DGID�SDGD�UHVSRQGHQ�
DWDX� WHPSDW�� GLPDQD� UHVSRQGHQ� EHUWHPSDW�
WLQJJDO�DWDX�PHODNXNDQ�NHJLDWDQ�VHKDUL�KDULQ\D��
6XPEHU�GRNXPHQ�\DQJ�DGD�GDODP�SHQHOLWLDQ�LQL�
SHQHOLWL� PHPEDJL� GXD� PDFDP�� \DLWX� GRNXPHQ�
UHVPL�� EHUXSD� VXUDW� NHSXWXVDQ�� VXUDW� LQVWUXNVL��
GDQ�VXUDW�EXNWL�NHJLDWDQ�\DQJ�WHODK�GLNHOXDUNDQ�
ROHK� SLKDN� SURJUDP� VWXGL�� MXUXVDQ� PDXSXQ�
IDNXOWDV�� \DQJ� GDODP� KDO� LQL� SURJUDP� VWXGL�
SHQGLGLNDQ� VRVLRORJL�� MXUXVDQ� 3,,6� GDQ� ).,3�
8QWDQ�� 6HGDQJNDQ� GRNXPHQWDVL� WLGDN� UHVPL�
GDSDW� EHUXSD� VXUDW� QRWD�� VXUDW� SULEDGL� \DQJ�
PHPEHULNDQ� LQIRUPDVL� NXDW� WHUKDGDS� NHMDGLDQ�
EHUNHQDDQ� GHQJDQ� PDVDODK� OLWHUDVL� NDZDVDQ�
VRVLRORJL� \DQJ� GLODNXNDQ� ROHK� SDUD�PDKDVLVZD�

SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�� +DO�
LQL� VHVXDL� GHQJDQ� SHQGDSDW� +DGDUL� 1DZDZL�
����������� EDKZD� WHNQLN� GRNXPHQWHU� DGDODK� ³�
FDUD�PHQJXPSXONDQ�GDWD�\DQJ�GLODNXNDQ�GHQJDQ�

\DQJ� EHUKXEXQJDQ� GHQJDQ� PDVDODK� SHQHOLWLDQ��
EDLN� GDUL� VXPEHU� GRNXPHQ�PDXSXQ� EXNX�EXN��
NRUDQ��PDMDODK�GDQ�ODLQ�ODLQ´��

$ODW�3HQJXPSXO�'DWD�
.XHVLRQHU�

'DODP� SHQHOLWLDQ� VXUYHL� WHQWDQJ� OLWHUDVL�
NDZDVDQ� VRVLRORJL� GL� NDODQJDQ� PDKDVLVZD�
SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�GDODP�UDQJND�
PHPSHUVLDSNDQ� NDU\D� WXOLV� DNKLU� NXOLDK�� GDODP�
EHQWXN� LWHP�� LWHP� SHUWDQ\DDQ� WHUWXWXS�� 6HEDE�
SHQHOLWL�GDODP�KDO�LQL�WHODK�PHQ\HGLDNDQ�EHEHUDSD�
DOWHUQDWLI� MDZDEDQ� \DQJ� FRFRN� EDJL� UHVSRQGHQ��
3DGD�NXHVLRQHU�LQL�SHQHOLWL�GHQJDQ�VHQJDMD�WHODK�
PHPEHULNDQ� EHEHUDSD� DOWHUQDWLI� MDZDEDQ� \DQJ�
SDGD�NRORP�\DQJ�GLVHGLDNDQ��VHPHQWDUD�UHVSRQGHQ�
WLQJJDO�PHPLOLK�GDUL�MDZDEDQ�\DQJ�DGD�\DQ�SDOLQJ�
PHQGHNDWL�SLOLKDQ�UHVSRQGHQ��.XHVLRQHU�GHQJDQ�
LWHP�WHUWXWXS�LQL�SDGD�SULQVLSQ\D�PHQXUXW�SHQHOLWL�
HIHNWLI�GHPL�NHSHQWLQJDQ�SHQHOLWL��NDUHQD�GHQJDQ�
KDQ\D�PHPEHULNDQ�DOWHUQWDWLI�MDZDEDQ��UHVSRQGHQ�
OHELK� GDSDW� PHPEDZD� MDZDEDQ� VHVXDL� GHQJDQ�
WXMXDQ�SHQHOLWLDQ�LQL��

3DQGXDQ�'RNXPHQWDVL�
'RNXPHQWDVL� DGDODK� VDODK� VDWX� PHWRGH�

SHQJXPSXODQ� GDWD� GHQJDQ� PHOLKDW� DWDX�
PHQJDQDOLVLV� GRNXPHQ�GRNXPHQ� \DQJ� GLEXDW�
ROHK�VXE\HN�VHQGLUL�DWDX�RUDQJ�ODLQ�WHQWDQJ�VXE\HN�
�+HUGLDQV\DK�� ����������� 'RNXPHQWDVL� GDODP�
KDO� LQL� GLJXQDNDQ� SHQHOLWL� XQWXN� PHQGDSDWNDQ�
JDPEDUDQ� GDUL� VXGXW� SDQGDQJ� VXE\HN� PHODOXL�
PHGLD� WHUWXOLV� GDQ� GRNXPHQ� ODLQQ\D� \DQJ�
GLWXOLV� DWD� GLEXDW� ODQJVXQJ� ROHK� VXE\HN� \DQJ�
EHUVDQJNXWDQ�� %HUGDVDUNDQ� SHQMHODVDQ� LQL��
SHQJJXQDDQ� GRNXPHQWDVL� GDODP� SHQHOLWLDQ� LQL�
GLPDNVXGNDQ� VHEDJDL� EXNWL� RWHQWLN� DWDX� UHNDP�
MHMDN� \DQJ� EHUVLIDW� WHUWXOLV� GDQ� WHUJDPEDUNDQ�
�IRWR�IRWR��� 'DWD� \DQJ� GLNXPSXONDQ� GHQJDQ�
DODW� GRNXPHQWDVL� LQL� SHQHOLWL� VHEXW� VHEDJDL� GDWD�
VHNXQGHU�� 'LPDNVXGNDQ� XQWXN� PHPEHULNDQ�
LQIRUPDVL�GDQ�NHMHODVDQ�WDPEDKDQ�DWDX�SHOHQJNDS�
VHFDUD�WLGDN�ODQJVXQJ��GL�DQWDUDQ\D�WXOLVDQ�WXOLVDQ��
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7DEHO��� 3DQGXDQ�.HVHVXDLDQ�/LWHUDVL��'HQJDQ�.DZDVDQ�6RVLRORJL

1R .DWDJRUL 5HQWDQJ
� 6DQJDW�VHVXDL
� 6HVXDL 0L�VDPSDL�0L���������[�6GL��
� 0HQGHNDWL�VHVXDL 0L�± �����[�6GL���VDPSDL���0L��
� 7LGDN�VHVXDL ��0L����������[�6GL��

DUVLS�DUVLS�XVXODQ�RXWOLQH��GHVDLQ�SHQHOLWLDQ�\DQJ�
EHUNDLWDQ� GHQJDQ� OLWHUDVL� NDZDVDQ� VRVLRORJL�
PDKDVLVZD� GDODP� PHPSHUVLDSNDQ� SHQXOLVDQ�
NDU\D�DNKLU�NXOLDKQ\D��

7HNQLN�$QDOLVLV�'DWD
$GDSXQ�WHNQLN�DQDOLVLV�GDWD�\DQJ�GLJXQDNDQ�

GDODP� PHPDNQDL� GDWD� \DQJ� WHUNXPSXO� ROHK�
SHQHOLWL� GHQJDQ� GXD� PRGHO� DQDOLVLV� NXDOLWDWLI��
$QDOLVLV� NXDOLWDWLI� GDWD� GLGHVNULSVLNDQ� VHVXDL�
GHQJDQ�VLWXDVL�GDQ�NRQGLVL�\DQJ�DGD��VHGDQJNDQ�
DQDOLVLV�NXDQWLWDWLI��GLJXQDNDQ�DODW�EDQWX�RODK�GDWD�
VWDWLVWLN� GHVNULSWLI�� 8QWXN�PHQJHWDKXL� NHMHODVDQ�
LQIRUPDVL�PHQJHQDL�OLWHUDVL�\DQJ�GLJXQDNDQ�ROHK�
SDUD�UHVSRQGHQ��GDODP�KDO�LQL�DGDODK�PDKDVLVZD�

6HODQMXWQ\D�XQWXN�PHQGHWHNVL�GHVNULSVL�QLODL�
UDWD�UDWD�� WHUWLQJJL� PDXSXQ� WHUHQGDK� GLJXQDNDQ�
WDEHO���VHEDJDL�DFXDQ�DODW�DQDOLVLV��8QWXN�PHQMDZDE�
WRWDO� NHVHOXUXKDQ� GDUL� KDVLO� DQJNHW� WHQWDQJ�
NHVHVXDLDQ� OLWHUDVL� \DQJ� GLJXQDNDQ� PDKDVLVZD�
SURGL� SHQVRV� VHODNX� UHVSRQGHQ� SHQHOLWLDQ� \DLWX�
EHUNDLWDQ� GHQJDQ� NDZDVDQ� SHQGLGLNDQ� VRVLRORJL�
GDODP� PHQ\XVXQ� NDU\D� DNKLU� GLJXQDNDQ� UXPXV�

 � UDWD�UDWD� �� 1�  � MXPODK� VXE\HN� NHVHOXUXKDQ�
�� SRSXODVL� �� �� Q�  � MXPODK� VDPSHO�� 2OHK� NDUHQD�
LWX� XQWXN� SHQJXMLDQ� NHDEVDKDQ� GDWD� SHQHOLWL�
PHODNXNDQ�EHEHUDSD�WLQGDNDQ�UHGXNVL�GDWD��GLVSOD\�

GDWD� \DQJ� WHODK� WHUNXPSXO� GL� PDQD� VHEHOXPQ\D�
MXJD�GLODNXNDQ� WLQGDNDQ�YDOLGDVL� VHKLQJJD� VHFDUD�
NHVHOXUXKDQ�SURVHGXU�GDQ�PHWRGH�SHQHOLWLDQ�VXUYDL�
LQL�WLGDN�GLODQJJDU�

+$6,/�'$1�3(0%$+$6$1
+DVLO�3HQHOLWLDQ�

3HQHOLWLDQ�LQL�VHQJDMD�GLODNXNDQ�ROHK�SHQHOLWL�
XQWXN� PHQJHWDKXL� NHMHODVDQ� LQIRUPDVL� WHUKDGDS�
VHMXPODK� PDKDVLVZD� SURJUDP� VWXGL� VWUDWD� VDWX�

SURGL� SHQGLGLNDQ� VRVLRORJL� MXUXVDQ� 3,,6� ).,3�
8QWDQ� 3RQWLDQDN� GLJXQDNDQ� WHNQLN� DQDOLVLV�
GHVNULSWLI�GHQJDQ�NULWHULD�LGHDO�\DLWX���PHDQ�LGHDO�
GDQ�VWDQGDU�GHYLDVL�LGHDO��.ULWHULD�\DQJ�GLJXQDNDQ�
DGDODK� GHQJDQ� PHQGDVDUNDQ� IRUPXODVL� UXPXV� ��
0L� ��67���65��GDQ�6GL� ���67�±65����$GDSXQ�
SHQMHODVDQQ\D���0L� �PHDQ�LGHDO���6GL� �VWDQGDU�
GHYLDVL� LGHDO� �� 67� �6NRU� WHUWLQJJL� �� 65� � VNRU�
WHUHQGDK��6NRU� LGHDO� WHUWLQJJL�GDQ� VNRU� WHUHQGDK�
GLSHUROHK�GDUL�SHQMXPODKDQ�VNRU�PDVLQJ�PDVLQJ�
YDULDEHO�� 6NRU� WHUHQGDK� VHWLDS� EXWLU� DWDX� LWHP�
SHUWHQ\DDQ� �� GDQ� VNRU� WHUWLQJJL� ��� %HUGDVDUNDQ�
KDVLO�SHUKLWXQJDQ�PHDQ�LGHDO�GDQ�VWDQGDU�GHYLDVL�
LGHDO� GLNDWDJRULNDQ� GHQJDQ� PHQJJXQDNDQ�
SDQGXDQ�VHEDJDL�EHULNXW��

SHQGLGLNDQ� VRVLRORJL� SDGD� MXUXVDQ� 3,,6� ).,3�
8QLYHUVLWDV� 7DQMXQJSXUD� 3RQWLDQDN� GDODP�
KXEXQJDQQ\D� GHQJDQ� OLWHUDVL� SHQXOLVDQ� NDU\D�
DNKLU��+DO�LQL�GLSDQGDQJ�SHUOX�ROHK�SHQHOLWL�XQWXN�
GLDQDOLVLV�� DSDNDK� SDUD� PDKDVLVZD� VHEHOXPQ\D�
PHQJHWDKXL�FDUD�FDUD�GDQ�VWUDWHJL�GDODP�PHODNXNDQ�
SHUVLDSDQ�SHUVLDSDQ� \DQJ� GLSDQGDQJ� UHOHYDQ�
GDODP��OLWHUDVL�NDZDVDQ�SHQGLGLNDQ�VRVLRORJL�DWDX�
VRVLRORJL� SHQGLGLNDQ� VHEHOXP� PHQ\XVXQ� NDU\D�
DNKLU�NXOLDK��

6HODPD� NXUDQJ� OHELK� GHODSDQ� WDKXQ� DWDV�
SHQGLULDQ� SURJUDP� VWXGL� VWUDWD� VDWX� LQL� ������
V�G� ������ EHOXP� DGD� VDWX� NDMLDQ� DNDGHPLN� \DQJ�

SDUD� SHQGLGLN� GL� SURJUDP� VWXGL� SHQGLGLNDQ�
VRVLRORJL�XQWXN�PHODNXNDQ� VHMXPODK�SHQJHFHNDQ�
UHOHYDQVL�GDQ���DWDX�DQDOLVLV�OLWHUDVL�WHQWDQJ�NDZDVDQ�
SHQGLGLNDQ� VRVLRORJL� DWDX� VRVLRORJL� SHQGLGLNDQ�
NHSDGD� SDUD� PDKDVLVZD� GDODP� PHQ\XVXQ� NDU\D�
DNKLU�NXOLDK��

�� 'DWD� /LWHUDVL� .DZDVDQ� 3HQGLGLNDQ�
6RVLRORJL�
%HUGDVDUNDQ�KDVLO�GDWD�\DQJ�GLSHURODK�SHQHOLWL�

DWDV� VDPSHO� PHQXQMXNNDQ� EDKZD� UHVSRQGHQ�
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GDODP� SHUVLDSDQ� XQWXN� PHQ\XVXQ� NDU\D� DNKLU�
NXOLDK� VDQJDW� YDULDWLI�� $UWLQ\D� GDODP� SHQHOLWLDQ�
LQL�GLWHPXNDQ�DGD�VDPSHO�\DQJ�PHODNXNDQ�OLWHUDVL�
VHEHOXPQ\D�GHQJDQ�EDLN�PDXSXQ�DGD�VDPSHO�\DQJ�
EHOXP�PHODNXNDQ�OLWHUDVL�VHSHQXKQ\D�GHQJDQ�EDLN�
XQWXN�PHQJHWDKXL�WHQWDQJ�UXDQJ�OLQJNXS�NDZDVDQ�
SHQGLGLNDQ�VRVLRORJL�\DQJ�WHODK�GLSHUV\DUDWNDQ�ROHK�
SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�� 3HUV\DUDWDQ�
\DQJ�GLPDNVXG�GDODP�KDO�LQL�DGDODK�NDMLDQ�NDMLDQ�

DNDGHPLN� \DQJ� EHUKXEXQJDQ� GHQJDQ� SHQGLGLNDQ�
VRVLRORJL� DWDX� VRVLRORJL� SHQGLGLNDQ� SDGD� NDU\D�
DNKLU�NXOLDK�UHVSRQGHQ��

%HULNXW� LQL� GLVDMLNDQ� GDWD� GDODP� EHQWXN�
EHEHUDSD� WDEHO� YDULDVL� GDWD� OLWHUDVL� VDPSHO� GDQ�
NHVHVXDLDQ� OLWHUDVL� NDZDVDQ� VRVLRORJL� GDODP�
PHODNXNDQ� SHUVLDSDQ� SHQ\XVXQDQ� NDU\D� DNKLU�
NXOLDK�PDKDVLVZD��

�
%HOXP�VHSHQXKQ\D�
PHODNXNDQ�OLWHUDVL

� �� %HOXP�VHVXDL

� 7LGDN�PHODNXNDQ�OLWHUDVL � � �
-XPODK �� ���

6XPEHU�GDWD���GDWD�SULPHU��GLRODK������

7DEHO����'DWD�$UDKDQ�.DZDVDQ�ROHK�'RVHQ�3$���SHPELPELQJ�DNDGHPLN�

1R .HWHUDQJDQ
)UHNXHQVL
�RUDQJ�

3HUVHQWDVH
���

.DWDJRUL���,QGLNDWRU

�
3$�PHPEHULNDQ�DUDKDQ�
WHQWDQJ�NDZDVDQ�VRVLRORJL�
GHQJDQ�MHODV�GDQ�ULQFL

�� ��
.HWLND�VXGDK��VHGDQJ�

GDODP�NRQVXOWDVL�WHQWDQJ�
MXGXO�RXWOLQH�GHVDLQ

�
3$�EHOXP��PHPEHULNDQ�
DUDKDQ�WHQWDQJ�NDZDVDQ�
GHQJDQ�MHODV�GDQ�ULQFL

� �� 6GD

�
3$�WLGDN�PHPEHULNDQ�
DUDKDQ�WHQWDQJ�NDZDVDQ�
GHQJDQ�MHODV�GDQ�ULQFL

� �� 6GD

-XPODK �� ���
6XPEHU�GDWD���GDWD�SULPHU��GLRODK�������

7DEHO ��� 'DWD�3HQJHWDKXDQ�5XDQJ�/LQJNXS�.DZDVDQ�5HVSRQGHQ

1R .HWHUDQJDQ
)UHNXHQVL
�RUDQJ�

3HUVHQWDVH
���

.DWDJRUL���,QGLNDWRU

� 7DKX�VHSHQXKQ\D �� �� 6HVXDL�KDUDSDQ�PDKDVLVZD

� 7DKX�VHEDJLDQ�VDMD � �
%HOXP�VHVXDL�KDUDSDQ�

PDKDVLVZD

� %HOXP�WDKX�VHSHQXKQ\D � �
7LGDN�VHVXDL�KDUDSDQ�

PDKDVLVZD
-XPODK �� ���

6XPEHU�GDWD���GDWD�SULPHU��GLRODK�������

7DEHO��� 'DWD�5HVSRQGHQ�'HQJDQ�3HUVLDSDQ�0HQ\XVXQ�.DU\D�$NKLU�.XOLDK

1R .HWHUDQJDQ
)UHNXHQVL
�RUDQJ�

3HUVHQWDVH
���

.DWDJRUL���,QGLNDWRU

�
0HODNXNDQ�OLWHUDVL�
VHEHOXP�PHQXOLV

�� �� 6HVXDL
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7DEHO���� 'DWD�+DPEDWDQ�/LWHUDVL�5HVSRQGHQ�WHQWDQJ�.DZDVDQ�6RVLRORJL

1R .HWHUDQJDQ
)UHNXHQVL
�RUDQJ�

3HUVHQWDVH
���

.DWDJRUL���,QGLNDWRU

� +DPEDWDQ�HNRQRPLV �� �� 3HUOX�%LD\D�UHODWLI�WLQJJL

� +DPEDWDQ�WHNQLV � ��
3HUOX�NHPDXDQ�GDQ�

NHPDPSXDQ�DNDGHPLN

�
+DPEDWDQ�QRQ�HNRQRPLV�

GDQ�QRQ�WHNQLV
� ��

1RQ�ELD\D�GDQ�QRQ�
NHPDPSXDQ�DNDGHPLN

-XPODK �� ���
6XPEHU�GDWD��GDWD�SULPHU��GLRODK�������

7DEHO����'DWD�6WUDWHJL�5HVSRQGHQ

1R .HWHUDQJDQ
)UHNXHQVL
�RUDQJ�

3HUVHQWDVH
���

.DWDJRUL�.DZDVDQ�6RVLRORJL

�
0HODNXNDQ�XVDKD�NHUDV�

XQWXN�ELVD�OLWHUDVL�VHEHOXP�
PHQXOLV

�� ��
0HQFDUL�OLWHUDWXU�\DQJ�VHVXDL�
GHQJDQ�FDUD�FDUD�\DQJ�EHQDU�

GHQJDQ�NHUMD�NHUDV

�
%HOXP�VHSHQXKQ\D�

PHODNXNDQ�XVDKD�NHUDV�
XQWXN�OLWHUDVL

� ��
%HOXP�VHSHQXKQ\D�PHQFDUL�
OLWHUDWXU�\DQJ�VHVXDL�GHQJDQ�

XSD\D�NHUMD�NHUDV
� 7LGDN�PHODNXNDQ�OLWHUDVL� � �� 7LGDN�WDKX�EDJDLPDQD�

VDPD�VHNDOL PHQFDUL�OLWHUDWXU�\DQJ�VHVXDL�
GDQ�EHOXP�EHUXSD\D�GHQJDQ�

NHUMD�NHUDV
-XPODK �� ���

6XPEHU�GDWD���GDWD�SULPHU��GLRODK�������

7DEHO��� 'DWD�.HVHVXDLDQ�8VXODQ�5HVSRQGHQ�GDODP�/LWHUDVL�.DZDVDQ�6RVLRORJL

0DKDVLVZD�
3URJUDP�6WXGL

1R
6NRU
ULLO

UHVSRQGHQ
6NRU�
LGHDO

3HUVHQWDVH
���

.DWDJRUL

/LWHUDVL�.DZDVDQ�
6RVLRORJL

� �� ��� �� 6HVXDL
� �� ��� �� 6HVXDL
� �� ��� �� 6DQJDW�VHVXDL
� �� ��� �� 7LGDN�VHVXDL
� �� ��� �� 6HVXDL

-XPODK ��� ��� �� 6HVXDL
6XPEHU�GDWD���GDWD�SULPHU��GLRODK������

3HPEDKDVDQ�
%HULNXW� LQL� SHQHOLWL� OHELK� PHQHNDQNDQ� SDGD�

SHPEDKDVDQ� EHUNDLWDQ� GHQJDQ� SHUWDQ\DDQ�
SHUWDQ\DDQ� � SHQHOLWLDQ� \DQJ� GLDMXNDQ� GLDZDO�
GDODP�SHQHOLWLDQ�VXUYHL�LQL���%HULNXW�LQL�GLODNXNDQ�
DQDOLVLV�DWDV�KDVLO�WHPXDQ�SHQHOLWL�GL�ODSDQJDQ�VDDW�
GLODNXNDQ�VXUYHL�GHQJDQ�FDUD�PHQ\HEDUNDQ�DQJNHW�
GDQ� PHQFHUPDWL� KDVLO� GRNXPHQWDVL� \DQJ� EHUXSD�
��RXWOLQH�PDXSXQ�GHVDLQ�SHQHOLWLDQ�PDKDVLVZD�GL�

SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL� MXUXVDQ� 3,,6�
).,3�8QWDQ�3RQWLDQDN��DWDV�SHUWDQ\DDQ�

�� 0DKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ�
VRVLRORJL� GDODP� PHQJJXQDNDQ� OLWHUDVL�
XQWXN�PHQ\HOHVDLNDQ�WXJDV�DNKLU�NXOLDK�
5HDOLWDV� EXGD\D� DWDX� NHELDVDDQ� OLWHUDVL� GL�

MHQMDQJ� 6HNRODK� 'DVDU� � �6'�� KLQJJD� 3HUJXUXDQ�
7LQJJL��37���WHUPDVXN�GL�SURGL�SHQGLGLNDQ�HNRQRPL�
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MXUXVDQ� 3,,6� VDDW� LQL� PHPDQJ� PDVLK� EHOXP�
VHSHQXKQ\D� PHQJJHPELUDNDQ� DOLDV� PDVLK� UHODWLI�
PHPSULKDWLQNDQ�� %HUEDJDL� SHUVRDODQ� GDUL� VHNLDQ�
EDQ\DN�SHUVRDODQ�\DQJ�GLKDGDSL�EDQJVD�,QGRQHVLD�
VHNDUDQJ� LQL�� \DQJ� SDOLQJ�PHQRQMRO� DGDODK� VDODK�
VDWXQ\D�DGDODK���LVX�PDUDNQ\D�NRUXSVL��UHQGDKQ\D�
OLWHUDVL�� OHPDKQ\D� GD\D� VDLQJ�� GDQ� UXVDNQ\D�
PDQDMHPHQ� OD\DQDQ� SXEOLN�� %HUEDJDL� SHQJDPDW�
VRVLDO�DVLQJ�PHQHQJDUDL�VLWXDVL� LQL�VHEDJDL�DNLEDW�
GDUL� VLVWHP� SHQGLGLNDQ� GDQ� SROLWLN� NHEXGD\DDQ�
2UGH�%DUX�\DQJ� WHODK�PHQFLSWDNDQ� LNOLP�EXGD\D�
DQWL�LQWHOHNWXDO�� � 'DUL� EHEHUDSD� WHODDK� WHUKDGDS�
EXNX�EXNX� WHNV� ,36� WLQJNDW� 6'� VDPSDL� GHQJDQ�
608��1LHOV�0XOGHU������������GDODP�,QGRQHVLDQ�
,PDJHV��7KH�&XOWXUH�RI� WKH�3XEOLF�:RUOG�� VHFDUD�
NULWLV�GLNDWDNDQ��EDKZD���

���LQWHOOHFWXDOV� DUH� QHZ� WR� ,QGRQHVLD�� WKDW�
WKHUH�LV�KDUGO\�D�WUDGLWLRQ�RI�FULWLFDO�WKRXJKW��
WKDW� LV� DOO� MXVW� LQ� WKH� PDNLQJ�� %HVLGHV�� WKH�
GHYHORSPHQW�RI�D�FULWLFDO�GLVFRXUVH�LV�WKZDUWHG�
E\� FHQVRUVKLS�� LGHRORJLFDO� PDQLSXODWLRQ��
DQG�PHGLRFUH�DFDGHPLF�VWDQGDU�GV«�DQG�VR�
LGHRORJLFDO� KHJHPRQ\�� FRQFHSWXDO� FRQIXVLRQ�
DQG�HWKLFDO�LQFOLQDWLRQ�FRPELQH�LQ�D�GLVWLQFWO\�
DQWL�LQWHOOHFWXDO�FXOWXUDO�FOLPDWH��
'HQJDQ� GHPLNLDQ�� EXNX�EXNX� WHNV� ,36�

NKXVXVQ\D� VHODPD� UH]LP� 2UED� EHUSHUDQ� EXNDQ�
VHEDJDL� PHGLD� SHQFHUGDVDQ� EDQJVD�� PHODLQNDQ�
VHEDJDL� PHGLD� SURSDJDQGD� SROLWLN� \DQJ� GLNHPDV�
GDODP� PDWHUL� DMDU�� 'HQJDQ� NDWD� ODLQ�� EXNX� WHNV�
DGDODK�FHUPLQDQ�ZDFDQD�SXEOLN��\DNQL��EDJDLPDQD�
SXEOLN� GLUHND\DVD� ROHK� QHJDUD� XQWXN� EHUSLNLU��
EHUVLNDS��GDQ��EHUWLQGDN�GDODP�PHUHVSRQ�EHUEDJDL�
LVX�VRVLDO��6HODPD�NXUDQJ�OHELK����WDKXQ�LQIRUPDVL�
GDODP�EXNX� WHNV� WHUVHEXW� WHODK�GLMHMDONDQ�NHSDGD�
VHNLDQ��MXWD�DQDN�EDQJVD��VHKLQJJD�PHPXQFXONDQ�
VHEXDK� JHQHUDVL� OHPEHN� \DQJ� NXUDQJ� WDMDP�
QDODUQ\D�� \DQJ� GDODP� LVWLODK� 0XOGHU� GLVHEXW�
³ERUQ�WR�EH�PHHN´���/HPDKQ\D�GD\D�NULWLV�NUHDWLI�
PDKDVLVZD� ,QGRQHVLD�� WHUPDVXN� PDKDVLVZD�
SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�MXUXVDQ� 3,,6�
).,3� 8QWDQ� 3RQWLDQDN� VHODPD� LQL� WHUSXODQJ�
NHSDGD�GXD�KDO��\DNQL�SHUWDPD��NXOWXU�WUDGLVLRQDO�
GDQ�NHGXD��VLVWHP�SUDNWLN��SHQGLGLNDQ��

0D\RULWDV� PDKDVLVZD� EHUEDJDL� SURJUDP�
VWXGL��GDODP�KDO�LQL�PDKDVLVZD�,QGRQHVLD�GL�GDODP�
QHJHUL�PDXSXQ�OXDU�QHJHUL�VHULQJNDOL�PHQ\DWDNDQ�
EDKZD� SHQGLGLNDQ� \DQJ� GLSHUROHK� GL� ,QGRQHVLD�

VHSHUWL� WLGDN� PHPEHNDOL� PDKDVLVZD� PHPLOLNL�
NHPDPSXDQ�EHUSLNLU�NULWLV�GDQ�PHQ\DGDUL�EDKZD�
PHQXOLV� DNDGHPLN� GDQ� SUHVHQWDVL� GL� GHSDQ� NHODV�
PHUXSDNDQ�WXJDV�DNDGHPLN�\DQJ�SDOLQJ�VXOLW�EDJL�
PDKDVLVZD�� .HVXOLWDQ� VHUXSD� GLDODPL� MXJD� ROHK�
PDKDVLVZD�SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�LQL��
.HWLND�UHVSRQGHQ�LQL�GLEHULNDQ�DUDKDQ�EHUNHQDDQ�
GHQJDQ� OLWHUDVL� � NDZDVDQ� VRVLRORJL� \DQJ� KDUXV�
GLODNXNDQ� XQWXN� GLMDGLNDQ� NDMLDQ� NDU\D� DNKLU��
PDND� PDKDVLVZD� PHUDVD� EHUXQWXQJ� MLND� GLODWLK�
PHQJHPEDQJNDQ� NHPDPSXDQ� EHUSLNLU� NULWLV�
NHWLND�PHPEDFD�WHNV�VHVXDWX�\DQJ�WLGDN�GLDMDUNDQ�
GL�EDQJNX�SHUNXOLDKDQ�

2OHK� NDUHQD� LWX�� VXGDK� VHPHVWLQ\D� MLND�
VHRUDQJ� GRVHQ� SHPELPELQJ� DNDGHPLN� �3$�� GL�
SURJUDP�VWXGL�SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�
MXUXVDQ� 3,,6� ).,3� 8QWDQ� 3RQWLDQDN�� VDODK� VDWX�
WXJDV� SRNRN� GDQ� IXQJVL� \DQJ� KDUXV� GLODNXNDQ�
DGDODK� PHPEHULNDQ� OLWHUDVL� NDZDVDQ� VRVLRORJL�
VHEDJDL� ELPELQJDQ� DNDGHPLN�� PDXSXQ� QRQ�
DNDGHPLN� NHSDGD� PDKDVLVZD�� +DO� LQL� GLODNXNDQ�
3$�VHEDJDL�EHQWXN�GDUL�WDQJJXQJ�MDZDE�SHQGLGLNDQ�
OLWHUDVL��EDLN�GLPLQWD�PDXSXQ�WLGDN��$SDODJL�GRVHQ�
3$� WHUVHEXW� EHU�KRPHEDVH� GL� SURGL� SHQGLGLNDQ�
VRVLRORJL� VHKLQJJD� PHQJHWDKXL� VHFDUD� MHODV� � DSD�
\DQJ�PHQMDGL� UXDQJ� OLQJNXS�GDQ�NDZDVDQ�NDMLDQ�
GL� SURJUDP� VWXGL�� NHWLND� PDKDVLVZD� \DQJ� DNDQ�
GDQ� DWDX� GDODP� SURVHV� PHQJDMXNDQ� RXWOLQH� DWDX�
GHVDLQ�SHQHOLWLDQ�LWX�PHQJDODPL�NHELQJXQJDQ�GDQ�
NHWLGDN� WDKXDQ� LVL� NDZDVDQ� SHQGLGLNDQ� VRVLRORJL�
XQWXN�GLMDGLNDQ�UXMXNDQ�VDDW�PHQ\XVXQ�NDU\D�DNKLU�
NXOLDK��

%HUNHQDDQ� GHQJDQ� SHQWLQJQ\D� PHPEDQJXQ�
NHFHUGDVDQ� OLWHUDVL� LQL� VXGDK� � VHMDN� GDKXOX�
PDQXVLD� WHODK� GLGHVNULSVL� VHEDJDL� KHZDQ�
EHUSLNLU�� .HPDPSXDQ� EHUSLNLU� NULWLV� LQLODK�
\DQJ� PHPEHGDNDQ� GHQJDQ� PDNKOXN� ODLQ�� 7LGDN�
PHQJKHUDQNDQ� MLND� 5HQH� 'HVFDUWHV� ������������
GDUL� NHVDQJVLDQQ\D� WHUKDGDS� VHJDOD� NHEHQDUDQ�
LWX� PHPXQFXONDQ� GLNWXP� \DQJ� WHUNHQDO�� ³FRJLWR�
HUJR�VXP´��\DQJ�DUWLQ\D��´�DNX�EHUSLNLU�PDND�DNX�
DGD´�� 3HUVRDODQQ\D�� DSDNDK� EHUSLNLU� LWX� PHQMDGL�
LWX� PHQMDGL� NXDOLWDV� \DQJ� LQKHUHQ� SDGD� VHWLDS�
PDQXVLD��GDODP�KDO�LQL�PDKDVLVZD�SURJUDP�VWXGL�
SHQGLGLNDQ�VRVLRORJL�"��DWDX�VHNHGDU�OHELK�VHEDJDL�
NXDOLWDV�\DQJ�GLSHUROHK�OHZDW�XSD\D�WDN�GLVHQJDMD�
"�� 7DPSDNQ\D�� \DQJ� GLVHEXW� WHUDNKLUODK� \DQJ�
PHQGHNDWL�NHEHQDUDQ��
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(UDW� KXEXQJDQQ\D� NHFHUGDVDQ� OLWHUDVL� GL�
PDQD� DGD� EXNWL�� EDKZD� WXMXDQ� SHQGLGLNDQ� WHODK�
PHQJHNVSOLVLWNDQ�SHQWLQJQ\D�NXDOLWDV�NHFHUGDVDQ��
VHEDJDLPDQD� WHUWXDQJ�GDODP�%DE� ,,��3DVDO���88�
5HSXEOLN�,QGRQHVLD�1RPRU����WDKXQ������WHQWDQJ�
6LVWHP� 3HQGLGLNDQ� 1DVLRQDO� VHEDJDL� EHULNXW��
3HQGLGLNDQ�1DVLRQDO�EHUIXQJVL���

0HQJHPEDQJNDQ� NHPDPSXDQ� GDQ�
PHPEHQWXN� ZDWDN� VHUWD� SHUDGDEDQ� EDQJVD�
\DQJ�EHUPDUWDEDW�GDODP�UDQJND�PHQFHUGDVNDQ�
NHKLGXSDQ� EDQJVD�� EHUWXMXDQ� XQWXN�
EHUNHPEDQJQ\D� SRWHQVL� � SHVHUWD� GLGLN� DJDU�
PHQMDGL�PDQXVLD�\DQJ�EHULPDQ�GDQ�EHUWDNZD�
NHSDGD� 7XKDQ� <DQJ� 0DKD� (VD�� EHUDNKODN�
PXOLD��VHKDW��EHULOPX��FDNDS��NUHDWLI��PDQGLUL��
GDQ�PHQMDGL�ZDUJD� QHJDUD� \DQJ� GHPRNUDWLV�
VHUWD��EHUWDQJJXQJMDZDE�
0HPEDFD� VHFDUD� FHUPDW� NXWLSDQ� WXMXDQ�

SHQGLGLNDQ�\DQJ�WHUWXDQJ�GDODP�8QGDQJ±8QGDQJ�
6LVGLNQDV��GL�DWDV��PDND�GDSDW�GLUWLNDQ�EDKZD�VLVWHP�
3HQGLGLNDQ�1DVLRQDO�GLQDZDLWXNDQ�DWDX�GLQLDWNDQ�
XQWXN�PHQJHPEDQJNDQ�SRWHQVL�NHFHUGDVDQ�EDQJVD��
GDQ� WDQSD� SHQGLGLNDQ� SRWHQVL� LWX� WLGDN�PXQJNLQ�
EHUNHPEDQJ�VHFDUD�PDNVLPDO��+DO�LQL�SXQ�EHUDUWL�
EDKZD�WLQJNDW�NHFHUGDVDQ�VHVHRUDQJ��PDV\DUDNDW��
GDQ� EDQJVD� DNDQ� VDQJDW� GLWHQWXNDQ� ROHK� NXDOLWDV�
SHQGLGLNDQ�

%HUKXEXQJDQ� GHQJDQ� NXWLSDQ� 6LVGLNQDV� GL�
DWDV� DGD� WLJD� NXQFL� \DQJ� EDQ\DN� GLVHEXW� GDODP�
SHUELQFDQJDQ� SHQGLGLNDQ� EHUSLNLU� NULWLV�� \DLWX� ��
³NHFHUGDVDQ´��³NUHDWLI´��GDQ�³GHPRNUDWLV´��8QWXN�
VXNVHV� PHPEHQWXN� JHQHUDVL� PDKDVLVZD� EDUX��
�VHEDJDL� JHQHUDVL� PXGD� �� SHQHUXV� EDQJVD�� \DQJ�
PHPSXQ\DL� QDODU� NULWLV� \DQJ� WLQJJL�� WHUXWDPD�
GL� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL� MXUXVDQ�
3,,6�).,3�8QWDQ�3RQWLDQDN��DGD�EDLNQ\D�EXGD\D�
EHUSLNLU�NULWLV�LQL�SHUOX�GLODNXNDQ�SHQJHFHNDQ�\DQJ�
GDSDW� GLUXQXW� GDQ� GLPXODL� GDUL� OLQJNXS� NHOXDUJD�
PDKDVLVZD� \DQJ� EHUVDQJNXWDQ�� 'DODP� KDO� LQL�
RUDQJ�WXD�PDKDVLVZD�MXJD�VHEDJDL�SHQGLGLN�NRGUDWL�
PDKDVLVZD� \DQJ� EHUVDQJNXWDQ�� DGD� EDLNQ\D�
PHPELDVDNDQ�UHDGLQJ�KDELW�GHQJDQ�PHQ\HGLDNDQ�
KRPH�OLEUDU\��EDJL�PDKDVLVZD�GL�UXPDK��GLGXNXQJ�
GL� WLQJNDW� SURGL� PDXSXQ� WLQJNDW� MXUXVDQ� DWDX�
IDNXOWDV�� 0DX� WLGDN� PDX�� UHDGLQJ�KDELW� � VXGDK�
VHPHVWLQ\D�GLPXODL�GDUL�OLQJNXQJDQ�NHOXDUJD�\DQJ�
EHUVDQJNXWDQ�� VHEHOXP� VL� PDKDVLVZD� PHPDVXNL�
ZLOD\DK�GL�GXQLD�OXDU�UXPDK�GDODP�KDO�LQL�NHWLND�

PHODQMXWNDQ�NH�SHUJXUXDQ�WLQJJL��
1DPXQ� WDN� VDPSDL� GL� VLWX� VDMD�� RUDQJ� WXD�

MXJD�VHEDLNQ\D�PHQMDGL�WHODGDQ�EDJL�VL�PDKDVLVZD��
�DQDN��XQWXN�PHQFLQWDL� EXGD\D�PHPEDFD��6HEDE�
VDDW� LQL� EXGD\D� DWDX� NHELDVDDQ� PHPEDFD� GDQ�
PHPLOLNL�NHSXVWDNDDQ�PDKDVLVZD�ODPD�NHODPDDQ�
WHUJHUXV� ROHK� NHELDVDDQ� \DQJ� PHQJDUDK� NHSDGD�
NHELDVDDQ� DWDX� VXGDK�PHPEXGD\D� EHUXSD� VHJDOD�
VHVXDWX� GLODNXNDQ� EXNDQ� EDFD� WXOLV� VHEDJDLPDQD�
PHVWLQ\D�QDPXQ�EHUXSD�SHVDQ�VLQJNDW���606�(06�
006��DWDX�EDKNDQ�PHQMDGL�NHELDVDDQ�PHQRQWRQ�
PHOLKDW� EXNDQ� ODJL� NHFLQWDDQ�PHPEDFD� GDQ� DWDX�
PHQXOLV��

3HQGLGLNDQ�GLEDQJXQ�GLQLDWL�XQWXN�PHQJXEDK�
EDQJXQDQ�SHPLNLUDQ� DQDN�EDQJVD��'DODP�KDO� LQL�
PHGLD��EDFD�VRFLDO�PHGLD��\DQJ�EHUSHUDQ�VHEDJDL�
GDVDU� XQWXN� PHUHDOLVDVLNDQ� WXMXDQ� SHQGLGLNDQ�
DGDODK� NXULNXOXP� SHQGLGLNDQ� LWX� VHQGLUL�� QDPXQ�
\DQJ�VDODK�GLSDKDPL�DWDX�EDQ\DN�GLOXSDNDQ�DGDODK�
EDJDLPDQD�PHQJXEDK�PLQG�VHW� � SHQGLGLN� �GDODP�
KDO� LQL� VHODNX� GRVHQ� SHPELPELQJ� DNDGHPLN��
WHUOHELK� GDKXOX� VHEHOXP� PHQJDMDUNDQ� NHSDGD�
SHVHUWD�GLGLN��PDKDVLVZD��XQWXN�PHQJXEDK�PLQG�
VHW� �Q\D�� $GDODK� QRQVHQVH� DSDELOD� NXULNXOXP��
SHQGLGLNDQ� WLQJJL� EHUJDQWL� EHUNDOL�NDOL�� QDPXQ�
PLQG�VHW��SHQJDMDU�SHUJXUXDQ�WLQJJL��GDODP�KDO�LQL�
SDUD�GRVHQ�PDVLK�EDQ\DN�\DQJ�EHOXP�EHUXEDK��

2OHK� NDUHQD� LWX� VHGHPLNLDQ� NRPSOHN� DWDX�
UXPLW�� MLND� PHPEDKDV� LKZDO� SHQGLGLNDQ�� QDPXQ�
WDN�GDSDW�GLSXQJNLUL�EDKZD�SHQGLGLNDQ�PHUXSDNDQ�
KDO� \DQJ� WLGDN� GDSDW� WHUSLVDK� GHQJDQ� NHKLGXSDQ�
DQDN�$GDP��NDUHQD�SHQGLGLNDQ�PHUXSDNDQ�WRPEDN�
SHQJXEDK� PDQXVLD� PHQMDGL� PDQXVLD� \DQJ� OHELK�
EDLN��\DNQL�PHQMDGL�PDQXVLD�\DQJ��SDULSXUQD��

.HPEDOL� SDGD� SHPEHQWXNDQ� NHFHUGDVDQ� GDQ�
VLNDS�NULWLV�PHODOXL� NHJLDWDQ� OLWHUDVL�� � SHUWDQ\DDQ�
\DQJ� VHODQMXWQ\D� PHQFXDW� NH� SHUPXNDDQ� DGDODK�
EDJDLPDQD� NXULNXOXP� GL� WLQJNDW� SURJUDP� VWXGL�
GDSDW�EHUDNVL�XQWXN�PHQJKLGXSNDQ�EXGD\D�OLWHUDVL�
GL�NDODQJDQ��SHVHUWD�GLGLN��PDKDVLVZD�SURJUDP�VWXGL�
SHQGLGLNDQ�VRVLRORJL��"�6ROXVL�\DQJ�GDSDW�SHQXOLV�
WDZDUNDQ� DGDODK� EDJDLPDQD� PHQJHPEDQJNDQ�
NHFHUGDVDQ� GDQ� VLNDS� NULWLV� PHODOXL� NHFHUGDVDQ�
OLWHUDVL�\DQJ�GLNHPDV�PHODOXL�SHQJJDEXQJDQ�WHRUL�
NRQVWUXNWLYLV� GDQ� SHQGLGLNDQ� NDUDNWHU� \DQJ� VDUDW�
DNDQ�QLODL�QLODL�,VODPL��

3HQXOLV� PH\DNLQL� EDKZD� VHPXD� WHRUL��
SHQGLGLNDQ�PHPSXQ\DL�NHOHELKDQ�GDQ�GL�VDWX�VLVL�
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WHUGDSDW�NHNXUDQJDQ�GL�VDQD�VLQL��6DWX�GDUL�VHNLDQ�
WHRUL� \DQJ� VDQJDW� EHUSHQJDUXK� SDGD� NXULNXOXP��
SHQGLGLNDQ� DGDODK� WHRUL� NRQVWUXNWLYLV�� WHRUL� LQL�
EHUDNDU�SDGD�VHELODQJDQ�GLVLSOLQ�VHSHUWL�OLQJXLVWLN��

�� +DPEDWDQ� ±� KDPEDWDQ� \DQJ� GLKDGDSL�
GDQ� GLDODPL� PDKDVLVZD� SURJUDP�
VWXGL� SHQGLGLNDQ� VRVLRORJL� GDODP�
PHPSHUVLDSNDQ�NDU\D�DNKLU�
0HPEDKDV�KDPEDWDQ�OLWHUDVL�GDODP�SHQHOLWLDQ�

VXUYHL� GL� DWDV� LQL�� SHQHOLWL� EHUGDVDUNDQ� GDWD�
MDZDEDQ� DQJNHW�PDXSXQ� EXNWL� GRNXPHQWDVL� SDUD�
PDKDVLVZD� \DQJ� EHUXSD� EHUXSD� RXWOLQH
GDQ� GHVDLQ� SHQHOLWLDQ� SDUD� UHVSRQGHQ� GDSDW�
GLNHWDKXL�VHEDJDLPDQD�\DQJ�WHUWXDQJ�GDODP�WDEHO�
��WHQWDQJ�GDWD�KDPEDWDQ�OLWHUDVL�PDKDVLVZD�DGDODK�
OHELK� EDQ\DN� GLVHEDENDQ� VHEDJLDQ� EHVDU� EHUXSD�
KDPEDWDQ� HNRQRPL� \DLWX� VHEHVDU� ����� +DO� LQL�
PHPEXNWLNDQ�EDKZD�GD\D�GXNXQJ�DWDX�GD\D�EHOL�
SULEDGL� UHVSRQGHQ� VHFDUD� HNRQRPL� PDKDVLVZD�
XQWXN� PHODNXNDQ� NHJLDWDQ� OLWHUDVL� EHUXSD� ��
SHQJDGDDQ�� GDQ� �� DWDX� SHPEHOLDQ� EDKDQ�EDKDQ�
EDFD��EXNX�EXNX�WHNV�ZDMLE�PDXSXQ�SLOLKDQ�UHODWLI�
KDUJDQ\D�WLGDN�WHUMDQJNDX�DWDX�PDKDO��

5HVSRQGHQ�VXGDK�VHPHVWLQ\D�GDQ�VHKDUXVQ\D�
VHFDUD� SULEDGL� GDSDW� PHQ\HGLDNDQ� VHQGLUL�
XQWXN� GDSDW� PHPEHOL� OLWHUDWXU� ±� OLWHUDWXU� \DQJ�
GLZDMLENDQ� ROHK� GRVHQ� SURJUDP� VWXGL� PDXSXQ�
GRVHQ� 3$� \DQJ� EHUNDLWDQ� GHQJDQ� NDZDVDQ�
VRVLRORJLV��)DNWD�GDUL�GDWD�\DQJ�GLDQDOLVLV�SHQHOLWL��
SDUD� UHVSRQGHQ� PHQJDNXL� XQWXN� PHODNXNDQ�
VHEDJDLPDQD� SHQMHODVDQ� GL� DWDV� WHUQ\DWD� KDO� LWX�
WLGDN� ELVD� UHVSRQGHQ� VHPXDQ\D� VHFDUD� JUDWLV��
6LWXDVL� GDQ� NRQGLVL� \DQJ� GLKDUDSNDQ� PDKDVLVZD�
VHODNX�UHVSRQGHQ� WHUVHEXW�� VHFDUD� IDYRXUDEHO�GDQ�
WHNQLV� EHUNHQDDQ� GHQJDQ� EDKDQ� OLWHUDVL� LQL�� MLND�
GLPXQJNLQNDQ�ELVD�GLDNVHV�GDQ�GLZXMXGNDQ�NHWLND�
PDKDVLVZD�PHPHUOXNDQ�EDKDQ�EDKDQ�OLWHUDVL�\DQJ�
VHVXDL�VHQDQWLDVD� WHUVHGLD�EDKNDQ�GLIDVLOLWDVL�ROHK�
OHPEDJD�SHUJXUXDQ�WLQJJL���

%DKDQ�EDKDQ� OLWHUDVL� \DQJ� GLEXWXKNDQ�
PDKDVLZD�VHKDUXVQ\D�WHUVHGLD�GDODP�MXPODK�\DQJ�
PHPDGDL� UDVLRQ\D� GHQJDQ� SHQJJXQD� PDXSXQ�
VHFDUD� NXDOLWDV� NHPXWDNKLUDQ� EDKDQ� OLWHUDVL� LWX�
WHUVHGLD�VHFDUD�EDLN�GL�SHUSXVWDNDDQ�PDXSXQ�UXDQJ�
UXDQJ� EDFD�� EDKNDQ� GLKDUDSNDQ� VHODOX� OHQJNDS�
DSD�\DQJ�PHQMDGL�NROHNVL�EXNX�WHNV��MXUQDO�MXUQDO�

LOPLDK�� KDVLO�KDVLO� SHQHOLWLDQ� GDQ� VHMHQLVQ\D��
EDLN�GL�WLQJNDW�XQLYHUVLWDV�VDPSDL�GHQJDQ�WLQJNDW�
SURJUDP�VWXGL�1DPXQ��DSD�\DQJ�GLKDUDSNDQ�SDUD�
PDKDVLVZD�VHODNX�UHVSRQGHQ�WHUVHEXW�GL�DWDV�KDPSLU�
GDSDW� GLNDWDNDQ� EHOXP� WHUSHQXKL� ROHK� LQVWLWXVL�
SHUJXUXDQ� WLQJJL� LQL�� 'DODP� KDO� LQL� PXODL� GDUL�
WLQJNDW� XQLYHUVLWDV� VDPSDL� GHQJDQ� SURJUDP� VWXGL�
GLNDUHQDNDQ� EHUEDJDL� KDO�� 6DODK� VDWXQ\D� DGDODK�
NHWHUEDWDVDQ�GDQD�DQJJDUDQ�SHPEHOLDQ�EDUDQJ�GDQ�
MDVD�NHEXWXKDQ�SHUSXVWDNDDQ�\DQJ�NHFLO��VHKLQJJD��
GLDQJJDS� VHEDJDL� XQVXU� NHWHUEDWDVDQ� WHNQLV�
PDXSXQ�HNRQRPLV��VHKLQJJD�KDO�LQL�PHQMDGL�VDODK�
VDWX�KDPEDWDQ�OLWHUDVL�VHFDUD�WHNQLV���HNRQRPLV���

$GD� EHEHUDSD� IDNWRU� SHQ\HEDE� NHWHUEDWDVDQ�
DWDX� NHWHUVHGLDDQ� EDKDQ� EDFDDQ� OLWHUDVL� \DQJ�
VHFDUD� WHNQLV� NXUDQJ� EHUNXDOLWDV� EHOXP� DGDQ\D�
NHPXWDNKLUDQ� EDKDQ� OLWHUDVL� \DQJ� VHVXDL� GHQJDQ�
NHEXWXKDQ� WLDS�WLDS� PDKDVLVZD� SURJUDP� VWXGL�
PDXSXQ� SHUNHPEDQJDQ� LOPX� SHQJHWDKXDQ� GDQ�
WHNQRORJL� PHQMDGLNDQ� OD\DQDQ� OLWHUDVL� NXUDQJ�
WHUOD\DQL�GHQJDQ�EDLN���

6HWLDS� PDKDVLVZD� GL� SHUJXUXDQ� WLQJJL��
NKXVXVQ\D� PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ�
VRVLRORJL� � EHUKDUDS� XQWXN� GLVHGLDNDQ� ROHK�
LQVWLWXVL� GDUL� WLQJNDW� XQLYHUVLWDV� VDPSDL� GHQJDQ�
WLQJNDW� SURJUDP� VWXGL� \DQJ� WHUEDWDV� VHFDUD�
NXDQWLWDV�PDXSXQ�NXDOLWDV�LQL�SDGD�DNKLUQ\D�MXJD�
PHQLPEXONDQ�KDPEDWDQ�QRQ�HNRQRPLV��+DPEDWDQ�
QRQ�HNRQRPLV�\DQJ�GLUDVDNDQ�ROHK�SDUD�UHVSRQGHQ�
VHEHVDU� ����� GL� DQWDUDQ\D� DGDODK� �� NXUDQJ� NXDW�
GRURQJDQ�� PRWLYDVL� GDQ� GD\D� MXDQJ� EHUXSD�
NHPDXDQ�SDUD�UHVSRQGHQ��ERVDQ�� WLGDN�PDX�NHUMD�
NHUDV� EDKNDQ� FHQGHUXQJ� EHUVLIDW�PDODV� VHKLQJJD�
XQWXN�PHODNXNDQ�OLWHUDVL�MXJD�PDNLQ�PHQXUXQ��

+DO� LQL� PHQJLQJDW� DSD� \DQJ� GLEXWXKNDQ�
PDKDVLVZD� EHOXP� EDKNDQ� WLGDN� VHVXDL� GHQJDQ�
NDZDVDQ� NDMLDQ� SURJUDP� VWXGLQ\D� VHUWD� WLGDN�
WHUVHGLD� VHEDJDLPDQD� \DQJ� GLKDUDSNDQ� EHUVDPD�
FLYLWDV� DNDGHPLND� �� WHUXWDPD� SDUD� PDKDVLVZD��
VHODNX�SHQJJXQD�XWDPD�NHEXWXKDQ�OLWHUDVL�LQL��

$GDQ\D� NHWHUEDWDVDQ� EDKDQ�EDKDQ� OLWHUDVL�
\DQJ� GDSDW� GLDNVHV� GL� WLQJNDW� LQVWLWXVL� VDPSDL�
GHQJDQ� WLQJNDW� SURJUDP� VWXGL� ROHK� PDKDVLVZD�
\DQJ� PHPEXWXKNDQ� XQWXN� PHQXOLV� NDU\D� DNKLU�
PDKDVLVZD� SDGD� JLOLUDQQ\D� SDUD� PDKDVLZD�
PHQJDODPL�NHVXOLWDQ�XQWXN�PHODNXNDQ�EDFD� WXOLV�
�OLWHUDVL���.HVXOLWDQ�EDKDQ� OLWHUDVL�\DQJ�GLUDVDNDQ�
ROHK�SDUD�UHVSRQGHQ�SDGD�DNKLUQ\D�PHQMDGLNDQ�SDUD�
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PDKDVLVZD� PHPHUOXNDQ� ZDNWX� \DQJ� OHELK� ODPD�
GDODP�PHQXOLV�NDU\D�DNKLU�NXOLDKQ\D��'L�VDPSLQJ�
LWX��NHWHUEDWDVDQ�OLWHUDVL�PHQMDGLNDQ�VHFDUD�WHNQLV�
XVXODQ� RXWOLQH� PDXSXQ� GHVDLQ� SHQHOLWLDQ� SDUD�
PDKDVLVZD� VHODNX� UHVSRQGHQ� GDODP� NDU\D� DNKLU�
\DQJ�EHUNDLWDQ�GHQJDQ�NDZDVDQ�VRVLRORJL�PHQMDGL�
PLVNLQ�DWDX�NHULQJ�WHUKDGDS�OLWHUDWXU�WHRUHWLN�\DQJ�
VHVXDL�

�� 6WUDWHJL� OLWHUDVL� NDZDVDQ� SHQGLGLNDQ�
VRVLRORJL� \DQJ� VHVXDL� XQWXN� PDKDVLVZD�
SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�GDODP�
PHQ\HOHVDLNDQ�NDU\D�DNKLU�
0HPEDKV� VWUDWHJL� OLWHUDVL� GDODP� SHQHOLWLDQ�

VXUYHL� NHWLJD� LQL�� SHQHOLWL� WHWDS� EHUGDVDUNDQ� GDWD�
\DQJ� GLNXPSXONDQ� SHQHOLWL� PHODOXL� LQVWUXPHQ�
SHQHOLWLDQ�EHUXSD�DQJNHW��GLPDQD�GLNHWDKXL�EDKZD�
SDUD� UHVSRQGHQ� NHWLND�PHODNXNDQ� VWUDWHJL� GDODP�
PHQJDWDVL�NHVXOLWDQ�OLWHUDVL�VHEDJDLPDQD�GLVDMLNDQ�
GDODP�WDEHO���GL�DWDV��

6WUDWHJL� OLWHUDVL� \DQJ� GLODNXNDQ� UHVSRQGHQ�
EHUNDLWDQ� GHQJDQ� EHEHUDSD� KDPEDWDQ� \DQJ� WHODK�
GLMHODVNDQ�GL� DWDV�� \DLWX� GHQJDQ� WHWDS�PHODNXNDQ�
NHUMD� NHUDV� GDODP� PHQFDUL� OLWHUDWXU� \DQJ� VHVXDL�
VHEHOXP� PHODNXNDQ� XVXODQ� RXWOLQH� PDXSXQ�
GHVDLQ� SHQHOLWLDQ� VHEDJDL� NDU\D� DNKLU� NXOLDK� ��
VNULSVL� ��� &DUD�FDUD� UHVSRQGHQ� PHQFDUL� OLWHUDWXU�
GDODP� UDQJND� OLWHUDVL� \DQJ� GLODNXNDQ� GHQJDQ�
PHQJJXQDNDQ� IDVLOLWDV� EHUEDJDL� PHGLD� PDVVD�
FHWDN� PDXSXQ� QRQ� FHWDN� DWDX� HOHNWURQLN� \DQJ�
EHUVLIDW� RQOLQH� EHUXSD� �� NRUDQ�� PDMDODK�� EXOHWLQ��
MXUQDO�MXUQDO� LOPLDK� FHWDN� PDXSXQ� RQOLQH� \DQJ�
ELVD� GLDNVHV� YLD� VLWXV�VLWXV� LQWHUQHW� \DQJ� WHUVHGLD�
GHQJDQ�EDQWXDQ�PHVLQ�SHQFDUL�JRRJOH��\DKRR��GDQ�
VHMHQLV�PHVLQ�SHQFDUL� ODLQ�GHQJDQ�FDUD�VHDUFKLQJ
GDQ� EUDZVKLQJ�� +DO� LQL� GLDNXL� ROHK� UHVSRQGHQ�
SHQHOLWLDQ� LQL� VHEHVDU� ��� ��� 'HQJDQ� NDWD� ODLQ���
UHODWLI�FXNXS�GRPLQDQ�VWUDWHJL�LQL��'LVDPSLQJ�LWX��
UHVSRQGHQ�VHEDQ\DN������PDVLK�PHQJDNXL�EDKZD�
GDODP�VWUDWHJL�OLWHUDVL�PDVLK�EHOXP�RSWLPDO�GDODP�
UDQJND� PHQFDUL� OLWHUDWXU�OLWHUDWXU� \DQJ� VHVXDL�
GHQJDQ� NDMLDQ� NDZDVDQ� VRVLRORJL� EDKNDQ� EHOXP�
PHODNXNDQ� NHUMD� NHUDV� XQWXN� PHQGDSDWNDQQ\D��
+DO� LQL� WHQWX� EHUGDPSDN� NHSDGD� NHFHSDWDQ� GDQ�
NHWHSDWDQ� UHVSRQGHQ� XQWXN� PHQJXVXONDQ� RXWOLQH
PDXSXQ� GHVDLQ� SHQHOLWLDQ� GDODP� UDQJND�PHQXOLV�
NDU\D�DNKLU�NXOLDKQ\D��

7LGDN� RSWLPDOQ\D� VWUDWHJL� XVDKD� NHJLDWDQ�

OLWHUDVL� WHUVHEXW� NHPXQJNLQDQ� MXJD� GLVHEDENDQ�
ROHK�EHEHUDSD�IDNWRU��GLDQWDUDQ\D�IDNWRU� ��SULEDGL�
UHVSRQGHQ�� OLQJNXQJDQ� UHVSRQGHQ�PDXSXQ� IDNWRU�
QRQ� WHNQLV� UHVSRQGHQ� ODLQ��%DKNDQ� DGD� VHMXPODK�
PDKDVLVZD� VHEHVDU� ��� �� WLGDN� WDKX� XQWXN�
PHODNXNDQ� WLQGDNDQ� OLWHUDVL��5HVSRQGHQ� LQL� WLGDN�
WDKX� EDJDLPDQD� PHQFDUL� OLWHUDWXU� \DQJ� VHVXDL�
GHQJDQ�FDUD�NHUMD�NHUDV�PHQHOXVXUL�SHUSXVWDNDDQ�
GL�LQVWLWXVL��GDQ�GL�OXDU�LQVWLWXVL��VHUWD�GL�EHUEDJDL�
PHGLD�FHWDN�PDXSXQ�PHGLD�HOHNWURQLN��

+DO�LQL�WHQWX�VDQJDW�GLVD\DQJNDQ�ROHK�EHUEDJDL�
SLKDN�GL�SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL�EDLN�
GRVHQ�� GRVHQ�3$�PDXSXQ� SHMDEDW� SURJUDP� VWXGL���
NDUHQD�DSD�\DQJ�GLXVXONDQ�GDODP�RXWOLQH�PDXSXQ�
GHVDLQ�SHQHOLWLDQ�VHULQJNDOL�GLWRODN�DWDX�GLDQJJDS�
WLGDN�VHVXDL��PHQJLQJDW�XVXODQ�RXWOLQH�LWX�KDPSLU�
GDSDW� GLNDWDNDQ� WLGDN� VHVXDL� GDQ� EXNDQ� NDMLDQ�
NDZDVDQ� VRVLRORJL�� 2OHK� NDUHQD� LWX�� SLKDN� 3$�
VXGDK�VHPHVWLQ\D�GDSDW�PHPEHULNDQ�EDQWXDQ�\DQJ�
EHUVLIDW� DNDGHPLN�PDXSXQ�QRQ�DNDGHPLN�� GDODP�
UDQJND� PHPEHULNDQ� SHQFHUDKDQ� GDQ� PHPEXND�
ZDZDVDQ� NHSDGD� UHVSRQGHQ� \DQJ� PHPLOLNL�
NDUDNWHULVWLN� VHGHPLNLDQ� UXSD�� VHKLQJJD� GDSDW�
GLKLQGDUL�DGDQ\D�NHJDJDODQ�VWXGL�GL�SURJUDP�VWXGL�
SHQGLGLNDQ�VRVLRORJL�

6,038/$1�'$1�6$5$1
6LPSXODQ�

%HUGDVDUNDQ� KDVLO� DQDOLVLV� GDWD� GDQ�
LQWHUSUHWDVL�GDWD�\DQJ�WHODK�SHQHOLWL�ODNXNDQ�EHULNXW�
GHQJDQ� SHPEDKDVDQ� GDSDW� GLWDULN� NHVLPSXODQ�
VHFDUD�XPXP�EDKZD� OLWHUDVL�NDZDVDQ�SHQGLGLNDQ�
VRVLRORJL� DWDX� VRVLRORJL� SHQGLGLNDQ� PDKDVLVZD�
GDODP�PHPSHUVLDSNDQ�NDU\D�DNKLU�GL�SURJUDP�VWXGL�
SHQGLGLNDQ�VRVLRORJL�).,3�8QWDQ�GDSDW�GLEXNWLNDQ�
³VHVXDL´�� VHEDJDLPDQD� WHUGHVNULSVLNDQ� GDUL� KDVLO�
DQDOLVLV� GDWD� DQJNHW� GLGXNXQJ� GRNXPHQWDVL�
VHKLQJJD�GLNDWDNDQ�SRVLWLS��

6HGDQJNDQ�VHFDUD�NKXVXV�MXJD�GDSDW�SHQHOLWL�
VLPSXONDQ� DWDV� VXE�VXE� SHUWDQ\DDQ� SHQHOLWLDQ�
VHEDJDL� EHULNXW�� ���� 0DKDVLVZD� SURJUDP� VWXGL�
SHQGLGLNDQ� VRVLRORJL� PHQJJXQDNDQ� EHUEDJDL�
YDULDVL�OLWHUDVL�GDODP�UDQJND�PHQ\HOHVDLNDQ�WXJDV�
DNKLU�NXOLDK��EHUXSD�RXWOLQH�DWDX�GHVDLQ�SHQHOLWLDQ�
GHQJDQ� EHUEDJDL� SHQGHNDWDQ� GDODP� PHQJDWDVL�
KDPEDWDQ�� � KDPEDWDQ� GL� PDQD� PHQGDSDWNDQ�
SHQJDUDKDQ� \DQJ� EHUVLIDW� DNDGHPLN�� PDSXQ� QRQ�
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DNDGHPLN�GDUL�SDUD�GRVHQ�SHPELPELQJ�DNDGHPLN�
�3$��� WHUXWDPD� VHEHOXP� PHQJXVXONDQ� RXWOLQH
DWDX� GHVDLQ� SHQHOLWLDQ� XQWXN� GL� VHPLQDUNDQ�� ����
+DPEDWDQ±KDPEDWDQ� \DQJ� GLKDGDSL� GDQ�DWDX�
GLDODPL� PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ�
VRVLRORJL� GDODP� PHPSHUVLDSNDQ� NDU\D� DNKLU��
EHUGDVDUNDQ� KDVLO� DQDOLVLV� GDWD� GDQ� LQWHUSUHWDVL�
\DQJ�WHUNXPSXO�SDGD�VDDW�OLWHUDVL�GLODNXNDQ�DGDODK�
NHFHQGHUXQJDQ�KDPEDWDQ�\DQJ�NDWDJRULQ\D�DGDODK�
EHUVLIDW� �� HNRQRPLV�� WHNQLN� GDQ� QRQ� HNRQRPL�
PDXSXQ�QRQ� WHNQLN�� ����6WUDWHJL� OLWHUDVL�NDZDVDQ�
SHQGLGLNDQ�VRVLRORJL�\DQJ�VHVXDL�XQWXN�GLJXQDNDQ�
PDKDVLVZD� SURJUDP� VWXGL� SHQGLGLNDQ� VRVLRORJL�
VHEHOXP� PHQ\HOHVDLNDQ� SHQ\XVXQDQ� NDU\D� DNKLU�
GLODNXNDQ� PDKDVLVZD� \DLWX� GHQJDQ� XVDKD� NHUMD�
NHUDV� SDQWDQJ� PHQ\HUDK�� PHVNLSXQ� EDQ\DN�
KDPEDWDQ�PHODOXL� EHUEDJDL� VXPEHU�PHGLD�PDVVD�
FHWDN�PDXSXQ�PHGLD�PDVVD�QRQ�FHWDN�DWDX�PHGLD�
HOHNWURQLN� GHQJDQ� EDQWXDQ�PHVLQ� SHQFDUL� JRRJOH�
DWDX�\DKRR��GDQ�PHVLQ�SHQFDUL�VHMHQLV�ODLQ�GHQJDQ�
FDUD�VHDUFKLQJ�GDQ�EUDZVKLQJ�

6DUDQ
%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� VXUYHL� GL� DWDV��

GDQ� WHPXDQ� GL� ODSDQJDQ� PDND� SHQHOLWL� SHUOX�
PHPEHULNDQ� VDUDQ� NHSDGD� SLKDN�� SLKDN� EHULNXW�
VHEDJDL�EDKDQ�\DQJ�SHUOX�GLUHNRPHQGDVL�VHSHUWL�GL�
EDZDK�LQL������'RVHQ�GL�OLQJNXQJDQ�SURJUDP�VWXGL�
SHQGLGLNDQ� VRVLRORJL�� MXUXVDQ� 3,,6� ).,3� 8QWDQ��
EHULNXW� GHQJDQ� SHMDEDW� GL� WLQJNDW� SURGL� SHUOX�
PHQVRVLDOLVDVLNDQ�GDQ�PHQGHVLPLQDVLNDQ�DSD�VDMD�
\DQJ� PHQMDGL� OLWHUDVL� NDMLDQ� NDZDVDQ� VRVLRORJL�
\DQJ� VHVXDL� VHNDOLJXV� MXJD� GDSDW� GLDNVHV� GDQ�
GLWHULPD�GHQJDQ�EDLN��GDQ�SDKDP�VHFDUD�DNDGHPLV��
PHODOXL�EXNX�SDQGXDQ�PDKDVLVZD�PDXSXQ�PHGLD�
\DQJ�UHSUHVHQWDWLI�ODLQ�XQWXN�GLVDPSDLNDQ�NHSDGD�
PDKDVLVZD�SURJUDP�VWXGL�\DQJ�DNDQ�PHQJXVXONDQ�
XVXODQ� RXWOLQH� DWDX� GHVDLQ� SHQHOLWLDQ�� ���� 'RVHQ�
SHPELPELQJ� DNDGHPLN� �3$�� GL� SURJUDP� VWXGL�

SHQGLGLNDQ� VRVLRORJL�� MXUXVDQ� 3,,6� ).,3� 8QWDQ�
VHKDUXVQ\D� PHPSXQ\DL� WXJDV� SRNRN� GDQ� IXQJVL�
\DQJ�MHODV�GDQ�ULQFL�\DQJ�GLEHULNDQ�GDODP�EHQWXN�
VWDQGDU� RSHUDVLRQDO� SURVHGXU� �623�� ROHK� SHMDEDW�
WLQJNDW� SURJUDP� VWXGL� GDODP� KXEXQJDQQ\D�
GHQJDQ�VWDQGDU�OD\DQDQ�SULPD�NHSDGD�PDKDVLVZD�
ELPELQJDQ�� VHKLQJJD� GDSDW� OHELK� RSHUDVLRQDO��
WHUXNXU��GDQ�WHUDUDK�VHUWD�ELMDN��NHWLND�PHPEHULNDQ�
OD\DQDQ� ELPELQJDQ� DNDGHPLN� EHUNDLWDQ� GHQJDQ�
SHQLOLDQ�NHOD\DNDQ�XVXODQ�NDMLDQ�NDZDVDQ�VRVLRORJL�
\DQJ�GDSDW�GLWHOLWL�PDKDVLVZD�VHEDJDL�SHUZXMXGDQ�
SHQGLGLNDQ� NHFHUGDVDQ� OLWHUDVL� \DQJ� WHSDW� GL�
OLQJNXQJDQ�SURJUDP�VWXGL�SHQGLGLNDQ�VRVLRORJL���

'$)7$5�58-8.$1�

%DGDQ� 3XVDW� 6WDWLVWLN� �������� 6HQVXV� 3HQGXGXN�
WHQWDQJ�/LWHUDVL���-DNDUWD��'LXQGXK�GDUL�WXOLVDQ�
GL�VHODVDU�FRP������

+DGDUL�1DZDZL����������0HWRGH�3HQHOLWLDQ�%LGDQJ�
6RVLDO��<RJ\DNDUWD�� *DMDK� 0DGD� 8QLYHUVLW\�
3UHVV�

+HUGLDQV\DK��+DULV�����������0HWRGRORJL�3HQHOLWLDQ�
.XDOLWDWLI� XQWXN� ,OPX�LOPX� 6RVLDO�� -DNDUWD� ��
6DOHPED�+XPDQLND��&HWDNDQ�NHGXD�

1LHOV�0XOGHU�� �������� �7KH�&XOWXUH�RI� WKH�3XEOLF�
:RUOG��-DNDUWD���,QGRQHVLDQ�,PDJHV��7S

6DWRUL�� 'MDP¶DQ� GDQ� $DQ� .RPDULDK�� ��������
0HWRGRORJL�3HQHOLWLDQ�.XDOLWDWLI��%DQGXQJ� ��
$OIDEHWD��&HWDNDQ�NHWLJD��

6XNDUGL�� �������� 0HWRGRORJL� 3HQHOLWLDQ�
3HQGLGLNDQ�� .RPSHWHQVL� GDQ� 3UDNWLNQ\D��
-DNDUWD��%XPL�$NVDUD�

6XJL\RQR�� ��������0HWRGH�3HQHOLWLDQ�.XDQWLWDWLI��
.XDOLWDWLI���%DQGXQJ���$OIDEHWD

8QGDQJ�XQGDQJ� 5HSXEOLN� ,QGRQHVLD� 1RPRU�
��� 7DKXQ� ����� WHQWDQJ� 6LVWHP� 3HQGLGLNDQ�
1DVLRQDO��-DNDUWD��


