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DQG�FROODERUDWLRQ�EHWZHHQ�PHPEHUV�WR�DQVZHU�WKH�FKDOOHQJHV�RI�,QGRQHVLDQ�FLYLO�HQJLQHULQJ�HGXFDWLRQ��7KH�QHHG�WR�
KDYH�D�SURILOH�RI�FLYLO�HQJLQHHULQJ�SURJUDPV�LV�UHOHYDQW�QRZ�WR�EH�XVHG�DV�D�EDVHOLQH�IRU�SROLF\�LQ�FLYLO�HQJLQHHULQJ�
HGXFDWLRQ�LQ�,QGRQHVLD��$�VWXG\�RQ�WKH�SURILOH�RI�FLYLO�HQJJLQHHULQJ�SURJUDPV�ZDV�FRQGXFWHG�XVLQJ�RQOLQH�VXUYH\�WR�
PHPEHUV�RI�%037766,�DQG�FRYHUHG�LQGLFDWRUV�UHODWHG�WR�LQSXWV��SURFHVV��DQG�RXWSXWV�RI�WKH�SURJUDP��7KH�UHVXOWV�
VKRZHG�YDULWLRQV�RQ�SDUDPHWHUV�XVHG�LQ�WKH�VWXG\�IRU�DOO�RIIHUHG�GHJUHH�SURJUDPV��$Q�HIIRUW�WR�FODVVLI\�WKH�ILQGLQJV�
EDVHG� RQ� W\SH� RI� KLJKHU� HGXFDWLRQ� �SULYDWH� RU� SXEOLF��� JHRJUDSK\�� DQG� DFFUHGLWDWLRQ� KDV� QRW� DIILUPDWLYHO\�
FRQFOXGHG��)XUWKHU�DQDO\VLV��IRU�XQGHUJUDGXDWH�SURJUDP�RQO\��WR�ILQG�WKH�DVVRFLDWLRQ�EHWZHHQ�LQGLFDWRUV�RI�LQSXW�
DQG�RXWSXW�RI� WKH�SURJUDP�KDV�EHHQ�FRQGXFWHG��HVSHFLDOO\�RQ� OHQJWK�RI� VWXG\��ZDLWLQJ� WLPH� IRU�HPSOR\PHQW��DQG�
*3$�RI�JUDGXDWH� 

.H\ZRUGV��$FFUHGLWDWLRQ��FLYLO�HQJLQHHLUQJ��HGXFDWLRQ��JUDGXDWH��SURJUDP��VWXGHQW� 

���3HQGDKXOXDQ 

3URJUDP� VWXGL� WHNQLN� VLSLO� PHUXSDNDQ� SURJUDP� VWXGL�
WHNQLN�WHUWXD�GL�,QGRQHVLD��3HQGLGLNDQ�UHND\DVD�IRUPDO�
GL� ,QGRQHVLD�GLPXODL�SDGD� WDQJJDO���-XOL������GHQJDQ�
EHUGLULQ\D� 7HFKQLVFKH� +RJHVFKRRO� %DQGRHQJ� –�
ORNDVLQ\D� PHUXSDNDQ� NDPSXV� ,QVWLWXW� 7HNQRORJL�
%DQGXQJ�VDDW�LQL��%HUGLULQ\D�SURJUDP�VWXGL�WHNQLN�VLSLO�
PHPDFX� VDLQWLILNDVL� LOPX� LULJDVL� \DQJ� VHGDQJ�
GLODNXNDQ� NRORQLDO� %HODQGD� GDODP� SHPEDQJXQDQ�
NXOWXU� SDGL� GL� +LQGLD� %HODQGD�� .HEHUKDVLODQ�
SHQJHPEDQJDQ� VLVWHP� LULJDVL� NKDV� +LQGLD� %HODQGD�
\DQJ� GLGDVDUL� ROHK� SULQVLS� RSWLPDOLVDVL� PHQGRURQJ�
NHPDMXDQ� UHND\DVD� LULJDVL� GDQ� UHND\DVD� VWUXNWXU�
�5DYHVWHLMQ� GDQ� .RS�� ������� 6HWHODK� NHPHUGHNDDQ�
EDQJVD� ,QGRQHVLD�� SHPEDQJXQDQ� LQIUDVWUXOWXU� VLSLO�
PDVLK� GLGXNXQJ� ROHK� HQJLQHHU� GDUL� %HODQGD�� GDQ�
NHPXGLDQ�VHFDUD�EHUWDKDS�HQJLQHHU�GDODP�QHJHUL�PXODL�
PHQJXDVDL� KLQJJD� DNKLUQ\D� NLQL� VXGDK� PHQMDGL� WXDQ�
UXPDK� GL� QHJHUL� VHQGLUL�� 6HODPD� ���� WDKXQ� LQL��
SHQGLGLNDQ� WHNQLN� VLSLO� WHUXV� EHUNHPEDQJ� GDQ� VXGDK�
PHPEHULNDQ� EHUEDJDL� NRQWULEXVL� GDODP� SHPEDQJXQDQ�
QHJDUD� 

.HEXWXKDQ� DNDQ� NHEHUDGDDQ� GDQ� SHQJHPEDQJDQ�
SURJUDP�VWXGL�WHNQLN�VLSLO�GL�,QGRQHVLD�GDUL�VLVL�MXPODK�
PDXSXQ� NXDOLWDV� PHUXSDNDQ� NRQVHNXHQVL� ORJLV� GDUL�
VHPDNLQ� PHQLQJNDWQ\D� WDQWDQJDQ� SHPEDQJXQDQ�
LQIUDVWUXNWXU� GL� ,QGRQHVLD�� 6HODLQ� NHEXWXKDQ� DNDQ�
NXDQWLWDV� LQIUDVWUXNWXU�GL�EHUEDJDL�ZLOD\DK��NHEXWXKDQ�
DNDQ� NXDOLWDV� LQIUDVWUXNWXU� SXQ� PHQMDGL� WDQWDQJDQ�
XQWXN�PHQGXNXQJ�SHUWXPEXKDQ�HNRQRPL�GL�,QGRQHVLD���
0DVLK� WHUGDSDW� NHOXKDQ� DNDQ� SURIHVLRQDOLVPH� VDUMDQD�
WHNQLN� VLSLO� GL� ODSDQJDQ� VHSHUWL� EDQ\DNQ\D� NDVXV�
NRUXSVL�� WHUGDSDWQ\D� NHJDJDODQ� NRQVWUXNVL� DWDX�
EDQJXQDQ�� GDQ� MXJD� NHFHODNDDQ� NHUMD� \DQJ� PHPDNDQ�
NRUEDQ� MLZD� EDLN� SHNHUMD� NRQVWUXNVL� PDXSXQ�
PDV\DUDNDW�SHQJJXQD���$UP\�GNN��������GDQ�$UPDHQL�
GNN��� ������� .HEXWXKDQ� DNDQ� SHUHND\DVD� WHNQLN� VLSLO�
\DQJ� KDQGDO� PHUXSDNDQ� WDQWDQJDQ� \DQJ� VHODOX�
GLKDGDSNDQ� NHSDGD� SURJUDP� VWXGL� WHNQLN� VLSLO�� GDQ�
SDGD� PDVD� \DQJ� DNDQ� GDWDQJ� SXQ� WDQWDQJDQ� LQL�
VHPDNLQ� PHQLQJNDW�� %HVDUL� ������� PHQHNDQNDQ�
NHEXWXKDQ�DNDQ�SHQJHPEDQJDQ�SHQGLGLNDQ�WHNQLN�VLSLO�
\DQJ� IXWXULVWLV�� PHOLKDW� NH� PDVD� \DQJ� DNDQ� GDWDQJ��
.XULNXOXP� GDQ� VLODEXV� SHQGLGLNDQ� KDUXV� GLVXVXQ�
EHUGDVDUNDQ� WLQMDXDQ� NH� PDVD� GHSDQ� DJDU� OXOXVDQQ\D�
WDQJJDS�SDGD�PDVDODK�\DQJ�EHUODNX�GL�PDVD�\DQJ�DNDQ�
GDWDQJ�� 

6HEDJDL�RUJDQLVDVL�\DQJ�PHQMDGL�ZDGDK�EHUNXPSXOQ\D�
SURJUDP� VWXGL� WHNQLN� VLSLO� GL� ,QGRQHVLD�� VHMDN� ��

$JXVWXV� ������ %037766,� �%DGDQ� 0XV\DZDUDK�
3HQGLGLNDQ� 7LQJJL� 7HNQLN� 6LSLO� 6HOXUXK� ,QGRQHVLD��
DWDX� GLVLQJNDW� %DPXV�� VHODOX� WHUSDQJJLO� XQWXN�
PHQMDZDE� WDQWDQJDQ� WHUVHEXW� GHQJDQ� PHQMDOLQ� NHUMD�
VDPD�DQWDU�DQJJRWD�GHQJDQ�PHODNVDQDNDQ��NRPXQLNDVL��
NRQVXOWDVL�� GDQ� NRRUGLQDVL� GDODP� PHQ\HOHQJJDUDNDQ�
SURJUDP-SURJUDP�SHQGLGLNDQ�WLQJJL�WHNQLN�VLSLO�VHFDUD�
EHUWDQJJXQJ� MDZDE� �%037766,������D���%HUGDVDUNDQ�
GDWD� %$1-37� �������� SHUWXPEXKDQ� SURJUDP� VWXGL�
SHQGLGLNDQ� WHNQLN� VLSLO� EHUNHPEDQJ� GHQJDQ� VDQJDW�
SHVDW�� GDUL� \DQJ� SDGD� DZDOQ\D� KDQ\D� WHUGDSDW� VDWX�
SHUJXUXDQ� WLQJJL�� NLQL� VXGDK� DGD�EHUWDPEDK�PHQFDSDL�
���� SURJUDP� VWXGL� SHQGLGLNDQ� WHNQLN� VLSLO� GDODP�
EHUEDJDL� MHQMDQJ� SHQGLGLNDQ� GL� ,QGRQHVLD�� GDQ�
VHEDQ\DN� ���� SURJUDP� VWXGL� GLDQWDUDQ\D� DGDODK�
DQJJRWD�GDUL�%037766,� 

�8QWXN�GDSDW�PHPEHULNDQ�NRQWULEXVL�\DQJ�Q\DWD�GDODP�
SHQJHPEDQJDQ� SURJUDP� VWXGL� WHNQLN� VLSLO� GDQ� MXJD�
SHQGLGLNDQ� WHNQLN� VLSLO� GL� ,QGRQHVLD�� %037766,�
PHQ\DGDUL� NHEXWXKDQ� DNDQ� DGDQ\D� JDPEDUDQ� SURILO�
SURJUDP�VWXGL� WHNQLN�VLSLO�\DQJ�DGD�GL� ,QGRQHVLD�\DQJ�
GDSDW� GLJXQDNDQ� VHEDJDL� EDVHOLQH� XQWXN� SHQJDPELODQ�
NHELMDNDQ� WHUNDLW�� 6HKXEXQJDQ� GHQJDQ� KDO� WHUVHEXW��
%037766,� PHODNXNDQ� VHEXDK� NDMLDQ� PHODOXL� VXUYH\�
NHSDGD� DQJJRWDQ\D� XQWXN� PHQGDSDWNDQ� JDPEDUDQ�
SURILO� SURJUDP� VWXGL� WHNQLN� VLSLO� GL� ,QGRQHVLD�� \DQJ�
GLSHUVHPEDKNDQ� GDODP� UDQJND� PHPSHULQJDWL� ����
WDKXQ�SHQGLGLNDQ�WHNQLN�VLSLO�GL�,QGRQHVLD�� 

���7XMXDQ�GDQ�0HWRGH�.DMLDQ 

.DMLDQ� SURILO� SURJUDP� VWXGL� WHNQLN� VLSLO� GLODNXNDQ�
PHODOXL� VXUYH\� GDULQJ� �RQOLQH�� NHSDGD� SDUD� DQJJRWD�
%037766,�� GHQJDQ� WXMXDQ� XQWXN� PHQGDSDWNDQ�
EHUEDJDL� GDWD� PDVXNDQ� �LQSXW��� SURVHV�� GDQ� OXDUDQ�
�RXWSXW�� GDUL� SURJUDP� VWXGL� \DQJ� SHQWLQJ� XQWXN�
PHQGDSDWNDQ� JDPEDUDQ� SURILO� SURJUDP� VWXGL� WHNQLN�
VLSLO�� 'HQJDQ� GLGDSDWNDQQ\D� JDPEDUDQ� SURILO�� GDSDW�
GLJXQDNDQ� VHEDJDL� GDVDU� GDODP� SHPEXDWDQ� NHELMDNDQ�
XQWXN� SHQJHPEDQJDQ� SURJUDP� VWXGL� WHNQLN� VLSLO� GL�
,QGRQHVLD��\DQJ�SDGD�DNKLUQ\D�DNDQ�EHUGDPSDN�NHSDGD�
NXDOLWDV�6'0�WHNQLN�VLSLO�GL�,QGRQHVLD�� 

,QVWUXPHQ� VXUYH\� GLNHPEDQJNDQ� GHQJDQ� PHQJDFX�
SDGD� LQVWUXPHQ� DNUHGLWDVL� %$1-37�� 6HFDUD� XPXP��
LQVWUXPHQ� VXUYH\� LQL� WHUGLUL� GDUL� WLJD� EDJLDQ� EHVDU��
\DLWX� EDJLDQ� PDVXNDQ� �LQSXW��� SURVHV�� GDQ� OXDUDQ�
�RXWSXW��� %DJLDQ� PDVXNDQ� EHUNDLWDQ� GHQJDQ� VXPEHU�
GD\D�\DQJ�GLPLOLNL�ROHK�SURJUDP�VWXGL�\DLWX�PDKDVLVZD�
DNWLI�� PDKDVLVZD� EDUX�� WHQDJD� SHQJDMDU�� WHQDJD�
NHSHQGLGLNDQ�� IDVLOLWDV�� GDQ� NHEHUDGDDQ� NHORPSRN�
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NHDKOLDQ��%DJLDQ� SURVHV� WHUNDLW� GHQJDQ� NXULNXOXP�� 6.6�
PDWD�NXOLDK��GDQ�DNUHGLWDVL��$GDSXQ�EDJLDQ�OXDUDQ�DGDODK�
LQIRUPDVL�\DQJ�WHUNDLW�GHQJDQ�SURILO�GDUL�OXOXVDQ�SURJUDP�
VWXGL� \DQJ� GLDVXPVLNDQ� VHEDJDL� NLQHUMD� GDUL� SURJUDP�
VWXGL� WHUVHEXW�� 6HEXDK� SLORW� WHVWLQJ� WHUKDGDS� LQVWUXPHQ�
VXUYH\�GLODNXNDQ�NHSDGD���RUDQJ�3HQJXUXV�GDQ���RUDQJ�
.RUGLQDWRU� .RPGD� �.RPLVDULDW� 'DHUDK�� XQWXN�
PHQLQJNDWNDQ�NHDQGDODQ�LQVWUXPHQ��PHVNLSXQ�GLODNXNDQ�
VHFDUD� VXEMHNWLI� GDODP� GXD� NDOL� UDSDW� 3HQJXUXV�
%037766,� 

.HJLDWDQ� VXUYH\� GLODNXNDQ� VHFDUD� GDULQJ� �RQOLQH�� SDGD�
WDQJJDO����-XOL�–���$JXVWXV�������GLVHEDUNDQ�PHODOXL�NH-
�� .RPGD�� +DVLO� VXUYH\� NHPXGLDQ� GLRODK� XQWXN�
PHPEHUVLKNDQ� MDZDEDQ� WLGDN� YDOLG� GDQ� WLGDN� UHOHYDQ��
6HODQMXWQ\D� GLODNXNDQ� DQDOLVLV� VWDWLVWLN� GHVNULSWLI� GDQ�
MXJD�SHQJXMLDQ�KLSRWHVLV�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�
WHNQLN� RQH-ZD\� DQDO\VLV� RI� YDULDQFH� �$129$�� -�
GLJXQDNDQ� XQWXN� PHQHQWXNDQ� DSDNDK� DGD� SHUEHGDDQ�
VLJQLILNDQ� VHFDUD� VWDWLVWLN� DQWDU� UDWD-UDWD� GXD� DWDX� OHELK�
NHORPSRN�\DQJ�LQGHSHQGHQ� 

-XPODK� UHVSRQGHQ� VXUYH\� WHUVHEXW� DGDODK� ���� SURJUDP�
VWXGL� DWDX� VHNLWDU� ������ GDUL� MXPODK� DQJJRWD�
%037766,�� %HUGDVDUNDQ� MHQMDQJ� SHQGLGLNDQ� SURJUDP�
VWXGL�� UHVSRQGHQ� WHUEDQ\DN� EHUDVDO� GDUL� 3URJUDP� 6WXGL�
6DUMDQD� �6��� \DQJ� EHUMXPODK� ��� UHVSRQGHQ� ���������
VHGDQJNDQ� 6�� KDQ\D� ��� 6�� KDQ\D� ��� GDQ� '�� GDQ� '��

*DPEDU����-XPODK�UHVSRQGHQ�EHUGDVDUNDQ�DVDO�.RPGD 

*DPEDU����5DWD-UDWD�MXPODK�PDKDVLVZD�DNWLI�GDQ�PDKDVLVZD�EDUX�EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

KDQ\D� �� UHVSRQGHQ�� 'LEDQGLQJNDQ� GHQJDQ� SURJUDP�
VWXGL� GDUL� 3HUJXUXDQ� 7LQJJL� 1HJHUL� �371��� UHVSRQGHQ�
\DQJ�EHUDVDO�GDUL�3HUJXUXDQ�7LQJJL�6ZDVWD��376��OHELK�
EDQ\DN�\DLWX�VHEDQ\DN����UHVSRQGHQ�DWDX��������3URILO�
UHVSRQGHQ� EHUGDVDUNDQ� DVDO� .RPGD� GDSDW� GLOLKDW� SDGD�
*DPEDU���� UHVSRQGHQ�GDUL� SURJUDP� VWXGL� GL�.RPGD���
DGDODK�\DQJ�SDOLQJ�UHQGDK�\DLWX���UHVSRQGHQ������GDQ�
UHVSRQGHQ� SDOLQJ� EDQ\DN� EHUDVDO� GDUL� SURJUDP� VWXGL�
\DQJ� EHUORNDVLNDQ� GL� .RPGD� �� \DLWX� ��� UHVSRQGHQ�
������� 

.RPGD� %037766,� GLWHWDSNDQ� EHUGDVDUNDQ� ORNDVL� GDQ�
SHQJHORPSRNNDQ� MXPODK� DQJJRWD� SDGD� VDDW� SHUWDPD�
GLEHQWXN�%03776,��.RPGD���PHOLSXWL�$FHK��6XPDWUD�
8WDUD�� 6XPDWHUD� %DUDW�� -DPEL� GDQ� 5LDX� �GDUDWDQ��� GDQ�
.HSXODXDQ�5LDX��.RPGD���PHQFDNXS�6XPDWHUD�6HODWDQ��
%HQJNXOX�� %DQJND�� %HOLWXQJ�� .DOLPDQWDQ� %DUDW�� -DZD�
%DUDW��%DQWHQ�GDQ�'NL�-DNDUWD�GDQ�/DPSXQJ��.RPGD���
PHQFDNXS� KDQ\D� ZLOD\DK� -DZD� 7HQJDK� GDQ� ',<�
<RJ\DNDUWD�� .RPGD� �� PHQFDNXS� -DZD� 7LPXU��
.DOLPDQWDQ� 7HQJDK�� .DOLPDQWDQ� 7LPXU�� GDQ�
.DOLPDQWDQ� 6HODWDQ�� .RPGD� �� PHOLSXWL� %DOL�� 1XVD�
7HQJJDUD� %DUDW� GDQ� 1XVD� 7HQJJDUD� 7LPXU�� $GDSXQ�
.RPGD� �� PHQFDNXS� 6XODZHVL�� 0DOXNX� GDQ� 3DSXD�
�%037766,������E��� 

���3URILO�3URJUDP�6WXGL�7HNQLN�6LSLO 

����%DJLDQ�PDVXNDQ�SURJUDP�VWXGL 

3URILO� EDJLDQ� PDVXNDQ� SURJUDP� VWXGL� GLVDPSDLNDQ�
GDODP� EHEHUDSD� WRSLN�� \DLWX�� PDKDVLVZD� DNWLI��
PDKDVLVZD�EDUX��WHQDJD�SHQJDMDU��WHQDJD�NHSHQGLGLNDQ��
IDVLOLWDV��GDQ�NHEHUDGDDQ�NHORPSRN�NHDKOLDQ� 

������0DKDVLVZD�DNWLI�GDQ�PDKDVLVZD�EDUX 

-XPODK� PDKDVLVZD� DNWLI� �VWXGHQW� ERG\�� UDWD-UDWD� GDQ�
MXPODK� PDKDVLVZD� EDUX� UDWD-UDWD� XQWXN� VHWLDS� MHQMDQJ�
GLVDPSDLNDQ� SDGD�*DPEDU� ��� 7HUOLKDW� GL� VLQL� MXPODK�
UDWD-UDWD� PDKDVLVZD� DNWLI� GDQ� EDUX� PHQXQMXNNDQ�
NDSDVLWDV� GDUL� SURJUDP� VWXGL� MHQMDQJ� 6�� DGDODK� \DQJ�
WHUEHVDU�� MXPODK� SURJUDP� 6�� WHNQLN� VLSLO� SXQ� SDOLQJ�
EDQ\DN� GLEDQGLQJ� GHQJDQ� MHQMDQJ� ODLQQ\D�� -XPODK�
PDKDVLVZD� DNWLI� GLEDQGLQJNDQ�GHQJDQ�PDKDVLVZD�EDUX�
XQWXN� VHPXD� MHQMDQJ� 6��� 6��� GDQ� 6�� PHQXQMXNNDQ�
DGDQ\D� NHWHUODPEDWDQ� NHOXOXVDQ�� MLND� GLEDQGLQJNDQ�
GHQJDQ� VWDQGDU� NHWHSDWDQ� ZDNWX� OXOXV� XQWXN� VHWLDS�
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*DPEDU����5DWD-UDWD�MXPODK�WHQDJD�SHQJDMDU�EHUGDVDUNDQ�
MHQMDQJ�SHQGLGLNDQ 

 

*DPEDU����5DWD-UDWD�SHUVHQWDVH�SHQJDMDU�EHUJHODU�GRNWRU�
EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

%HUGDVDUNDQ� *DPEDU� ��� -LND� PHOLKDWQ\D� VHFDUD�
LQGHSHQGHQ� VHWLDS� MHQMDQJ�� GDSDW� GLOLKDW� UDWD-UDWD�
WHQDJD� SHQJDMDU� SDGD� SURJUDP� VWXGL� '�� GDQ� 6��
WHUQ\DWD�WLGDN�MDXK�EHUEHGD��\DLWX�VHNLWDU���-���WHQDJD�
SHQJDMDU��5DWD-UDWD�MXPODK�WHQDJD�SHQJDMDU�\DQJ�SDOLQJ�
UHQGDK�DGDODK�'��\DLWX�VHNLWDU���WHQDJD�SHQJDMDU��-LND�
PHOLKDW� MHQMDQJ-MHQMDQJ� LWX� VHEDJDL� VHEXDK�
NHEHUODQMXWDQ� \DQJ� VDOLQJ� WHUNDLW�� WHUXWDPD� XQWXN�
MHQMDQJ� 6��� 6��� GDQ� 6���PHUXSDNDQ� VXDWX� \DQJ� ZDMDU�
MLND� MXPODK� WHQDJD�SHQJDMDU� MHQMDQJ� OHELK� WLQJJL� OHELK�
GDUL�MHQMDQJ�\DQJ�OHELK�UHQGDK��8QWXN�PHPDVWLNDQ�KDO�
LQL�� PDND� LQIRUPDVL� WHUNDLW� GHQJDQ� SHUVHQWDVH� WHQDJD�
SHQJDMDU�\DQJ�EHUJHODU�GRNWRU�GLSHUOXNDQ� 

7HUOLKDW� SDGD� *DPEDU� ��� VHPDNLQ� WLQJJL� MHQMDQJ�
SHQGLGLNDQ� PDND� FHQGHUXQJ� VHPDNLQ� WLQJJL� SXOD�
MXPODK� SHUVHQWDVH� SHQJDMDU� EHUJHODU� GRNWRU�� 8QWXN�
SURJUDP� VWXGL� GHQJDQ� MHQMDQJ� SHQGLGLNDQ� 6�� GDQ� 6���
SHUVHQWDVH�SHQJDMDU�EHUJHODU�GRNWRU�KLQJJD�GLDWDV������
+DO� LQL� FXNXS� MDXK� GHQJDQ� SHUVHQWDVH� GRNWRU� SDGD�
MHQMDQJ�SHQGLGLNDQ�'��\DLWX�KDQ\D���� 

6HODLQ� WHQDJD� SHQJDMDU�� SURJUDP� VWXGL� MXJD� GLGXNXQJ�
ROHK� WHQDJD� NHSHQGLGLNDQ� �WHQGLN��� 3HUVHEDUDQ� GDWD�
WHUNDLW�GHQJDQ� WHQDJD�NHSHQGLGLNDQ�GDSDW�GLOLKDW�SDGD�
*DPEDU���� 

'DUL� *DPEDU� ��� WHUOLKDW� EDKZD� MXPODK� WHQDJD�
NHSHQGLGLNDQ�\DQJ�GLEXWXKNDQ�XQWXN�SURJUDP�6���6���

*DPEDU����5DWD-UDWD�MXPODK�WHQDJD�NHSHQGLGLNDQ�
EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

*DPEDU����)DVLOLWDV�SURJUDP�VWXGL�EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

MHQMDQJQ\D��6� ������6� ������6�� ������'�� ������'��
 � ������ .DUHQD� MXPODK� UHVSRQGHQ� \DQJ� EHVDU� XQWXN�
MHQMDQJ� 6��� PDND� SHUEDQGLQJDQ� WHUVHEXW� OHELK� YDOLG�
GLEDQGLQJNDQ�GHQJDQ�MHQMDQJ�ODLQQ\D��0HVNLSXQ�PDVLK�
DGD� NHWHUODPEDWDQ�� WHWDSL� DQJND� ���� XQWXN� MHQMDQJ� 6��
VXGDK�PHUXSDNDQ�KDO�\DQJ�EDLN� 

������7HQDJD�SHQJDMDU�GDQ�WHQDJD�NHSHQGLGLNDQ 

5DWD-UDWD� MXPODK� WHQDJD� SHQJDMDU� GDQ� SHUVHQWDVH�
SHQJDMDU�EHUJHODU�GRNWRU�EHUYDULDVL�EHUGDVDUNDQ�VHWLDS�
MHQMDQJ� SHQGLGLNDQ� SURJUDP� VWXGL� GDSDW� GLOLKDW� SDGD�
*DPEDU���GDQ�*DPEDU���� 
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*DPEDU����-HQLV-MHQLV�EHQJNHO�ZRUNVKRS�GL�SURJUDP�VWXGL�WHNQLN�VLSLO�����SURJUDP�VWXGL� 

'��� GDQ� '�� NXUDQJ� OHELK� VHEDQ\DN� �� VDPSDL� �� RUDQJ��
$GDSXQ� SURJUDP� 6�� KDQ\D� PHPEXWXKNDQ� PDNVLPDO� ��
RUDQJ� 

������)DVLOLWDV�SURJUDP�VWXGL 

)DVLOLWDV� \DQJ� GLPLOLNL� ROHK� SURJUDP� VWXGL� WHNQLN� VLSLO�
VHSHUWL� MXPODK� NHSHPLOLNDQ� ZRUNVKRS�� VWXGLR�� GDQ�
ODERUDWRULXP�GDSDW�GLOLKDW�GL�*DPEDU����+DPSLU�VHOXUXK�
SURJUDP� VWXGL� PHPLOLNL� IDVLOLWDV� ODERUDWRULXP�� KDQ\D� ��
GDUL� ���� SURJUDP� VWXGL� \DQJ� WLGDN� PHPLOLNL�
ODERUDWRULXP�� 1DPXQ�� XQWXN� VWXGLR� GDQ� EHQJNHO� PDVLK�
EHOXP� EDQ\DN� \DQJ� PHPLOLNL�� 6HEDQ\DN� ��� GDUL� ����
SURJUDP� VWXGL� WLGDN� PHPLOLNL� IDVLOLWDV� EHQJNHO� DWDX�
ZRUNVKRS�� ��� GDUL� ���� SURJUDP� VWXGL� WLGDN� PHPLOLNL�
IDVLOLWDV�VWXGLR���� 

3URJUDP� '�� PHUXSDNDQ� MHQMDQJ� SURJUDP� VWXGL� \DQJ�
PHPLOLNL� UDWD-UDWD� MXPODK� IDVLOLWDV� \DQJ� SDOLQJ� WLQJJL��
\DLWX���KLQJJD��� MXPODK�EHQJNHO�GDQ���KLQJJD��� MXPODK�
ODERUDWRULXP�� 8QWXN� IDVLOLWDV� VWXGLR�� MXPODK� UDWD-UDWD�
VHPXD� MHQMDQJ� SHQGLGLNDQ� PHPLOLNL� MXPODK� \DQJ� VDPD�
\DLWX���VWXGLR� 

6HODLQ�MXPODK�IDVLOLWDV��GDSDW�GLOLKDW� MXJD�GLVWULEXVL� MHQLV�
IDVLOLWDV� \DQJ� DGD� SDGD� SURJUDP� VWXGL� WHNQLN� VLSLO��
3HVHEDUDQQ\D� GDSDW� GLOLKDW� SDGD� *DPEDU� �� XQWXN�

*DPEDU����-HQLV-MHQLV�VWXGLR�GL�SURJUDP�VWXGL�WHNQLN�VLSLO�����SURJUDP�VWXGL� 

IDVLOLWDV� EHQJNHO�ZRUNVKRS�� *DPEDU� �� XQWXN� IDVLOLWDV�
VWXGLR��GDQ�*DPEDU���XQWXN�IDVLOLWDV�ODERUDWRULXP� 

-HQLV� EHQJNHO�ZRUNVKRS� \DQJ� SDOLQJ� EDQ\DN� WHUVHGLD�
DGDODK� EHQJNHO�ZRUNVKRS� VWUXNWXU� EHWRQ� \DLWX� ���
SURJUDP� VWXGL�� MDXK� GLDWDV� MHQLV� EHQJNHO�ZRUNVKRS�
ODLQQ\D��%HQJNHO�ZRUNVKRS� DVSDO��PHNDQLND� WDQDK�� GDQ�
XPXP� \DQJ� SDOLQJ� VHGLNLW� GLPLOLNL� ROHK� SHUJXUXDQ�
WLQJJL�\DLWX�KDQ\D���KLQJJD���SURJUDP�VWXGL� 

-HQLV� VWXGLR� \DQJ� SDOLQJ� EDQ\DN� WHUVHGLD� DGDODK� VWXGLR�
JDPEDU�\DLWX����SURJUDP�VWXGL��6HGDQJNDQ�VWXGLR�XQWXN�
NRPSXWDVL�PDVLK�PLQLP�� GHPLNLDQ� SXOD� GHQJDQ� VWXGLR�
ODLQQ\D�� 

-HQLV�ODERUDWRULXP�\DQJ�WHUVHGLD�DGDODK�PHNDQLND�WDQDK�
����SURJUDP�VWXGL���LOPX�XNXU�WDQDK�����SURJUDP�VWXGL���
UHND\DVD� VWUXNWXU� ���� SURJUDP� VWXGL��� NRPSXWDVL� ����
SURJUDP� VWXGL��� GDQ� SHUNHUDVDQ� MDODQ� ���� SURJUDP�
VWXGL���/DERUDWRULXP�\DQJ�SDOLQJ�MDUDQJ�GLPLOLNL�DGDODK�
WHUNDLW� GHQJDQ� WHNQLN� OLQJNXQJDQ� ���� SURJUDP� VWXGL���
0DVLK� DGD� ODERUDWRULXP� ILVLND� ��� SURJUDP� VWXGL�� \DQJ�
GLNHOROD�ROHK�SURJUDP�VWXGL�WHNQLN�VLSLO� 

������.HORPSRN�NHDKOLDQ 

.HEHUDGDDQ� NHORPSRN� SHQHOLWLDQ� DWDX� NHORPSRN�
NHDKOLDQ��UHVHDUFK�JURXS��GLSHUFD\D�GDSDW�PHQFLSWDNDQ�
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*DPEDU����-HQLV-MHQLV�ODERUDWRULXP�GL�SURJUDP�VWXGL�WHNQLN�VLSLO�LQGRQHVLD������SURJUDP�VWXGL� 

*DPEDU�����.HEHUDGDDQ�NHORPSRN�.HDKOLDQ�EHUGDVDUNDQ�
MHQMDQJ�SHQGLGLNDQ 

*DPEDU�����$FXDQ�NXULNXOXP�SURJUDP�VWXGL�WHNQLN�VLSLO�
,QGRQHVLD 

OLQJNXQJDQ� DNDGHPLN� \DQJ� OHELK� LQWHQVLI� GDODP�
SHQHOLWLDQ� GDQ� NRPSHWLWLI� SDGD� VXDWX� SHUJXUXDQ� WLQJJL�
PRGHUQ� �9DE¡� GNN��� ������� .HORPSRN� NHDKOLDQ� LQL�
PHUXSDNDQ� NXPSXODQ� SHQJDMDU� \DQJ� PHPLOLNL�
NHVDPDDQ�WRSLN�ULVHW�GDQ�EHNHUMD�VDPD�XQWXN�PHQFDSDL�
VXDWX� WXMXDQ� SHQHOLWLDQ� GDQ� SHQJHPEDQJDQ� NHLOPXDQ�
WHUVHEXW�� 

7HUGDSDW�FXNXS�EDQ\DN�SURJUDP�VWXGL�WHNQLN�VLSLO�\DQJ�
WHODK�PHPLOLNL� NHORPSRN� NHDKOLDQ� ���������'LVWULEXVL�
DGD� WLGDNQ\D� NHORPSRN� NHDKOLDQ� GDSDW� GLOLKDW� SDGD�
*DPEDU� ���� 8QWXN� MHQMDQJ� 6�� GDQ� 6�� NHEHUDGDDQ�
NHORPSRN� NHDKOLDQ� VDQJDW� UHOHYDQ� XQWXN� PHQXQMDQJ�
NHJLDWDQ� SHQHOLWLDQ�� $GDSXQ� NHORPSRN� NHDKOLDQ� GL�
MHQMDQJ� 6��� '�� GDQ� '�� OHELK� GLWXMXNDQ� XQWXN�
SHQMXUXVDQ�NKXVXV�DWDX�VXE-MXUXVDQ� 

����%DJLDQ�SURVHV�SURJUDP�VWXGL 

3URILO� EDJLDQ� SURVHV� SURJUDP� VWXGL� GLEDJL� NHGDODP�
EHEHUDSD� WRSLN� EHULNXW�� DFXDQ� NXULNXOXP�� DNUHGLWDVL�
SURJUDP�VWXGL��QDVLRQDO�GDQ�LQWHUQDVLRQDO���GDQ�VDWXDQ�
NUHGLW�VHPHVWHU��6.6�� 

������$FXDQ�NXULNXOXP 

3URJUDP� VWXGL� NHWLND� PHQJHPEDQJNDQ� NXULNXOXPQ\D�
DNDQ� PHQJDPELO� DFXDQ� NXULNXOXP� \DQJ� GLDQJJDSQ\D�
FRFRN� GHQJDQ� SURJUDP� VWXGL� WHUVHEXW�� 6HEDJDLPDQD�
GLDPDQDWNDQ� ROHK� VWDQGDU� QDVLRQDO� SHQGLGLNDQ� WLQJJL�
�61�'LNWL���DFXDQ�NXULNXOXP�WHUVHEXW�EHUDVDO�GDUL�VXDWX�
DVRVLDVL�WHUNDLW�GHQJDQ�SURJUDP�VWXGL��GDODP�KDO�WHNQLN�
VLSLO� GL� ,QGRQHVLD�� PDND� SHGRPDQ� NXULNXOXP� \DQJ�
GLVHGLDNDQ� %037766,� DNDQ� PHQMDGL� DFXDQ�� 1DPXQ�
GHPLNLDQ� DGD� MXJD� \DQJ� PHQDPEDKNDQ� DFXDQ� ODLQ�
XQWXN� NXULNXOXPQ\D� VHSHUWL� VHFDUD� XPXP� PHQJDFX�
SDGD�SHQGHNDWDQ�2XWFRPH�%DVHG�(GXFDWLRQ�DWDX�2%(�
�(O-0DDGGDZ\� GNN��� ������� 61� 'LNWL� �-XQDLGL� GNN���
�������$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV�DWDX�$6&(�
�$6&(��������� DWDX�PHQJHPEDQJNDQ�NXULNXOXP� ORNDO�
SHUJXUXDQ� WLQJJLQ\D� VHQGLUL�� 'LVWULEXVL� SHQJJXQDDQ�
DFXDQ� NXULNXOXP� WHUVHEXW� GDSDW� GLOLKDW� SDGD�*DPEDU�
��� 

6HEDJLDQ�EHVDU�SURJUDP�VWXGL�PHQJJXQDNDQ�NXULNXOXP�
\DQJ� PHQJDFX� NHSDGD� %037766,� �������� GDQ� MXJD�
EHUGDVDUNDQ� 6WDQGDU�1DVLRQDO� 3HQGLGLNDQ� 7LQJJL� �61�
'LNWL�� ��������� $GD� MXJD� VHEDJLDQ� NHFLO� \DQJ� VXGDK�
PHQJDFX� NHSDGD� 2XWFRPH� %DVHG� (GXFDWLRQ� �2%(��
\DLWX� ��� SURJUDP� VWXGL� DWDX� ������� +DQ\D� DGD� ��
XQLYHUVLWDV� \DQJ� PHQJJXQDNDQ� $6&(� &LYLO�
(QJLQHHULQJ� %RG\� RI� .QRZOHGJH� GDQ� �� XQLYHUVLWDV�
\DQJ�PHQJDFX�NHSDGD�NXULNXOXP�ORNDO�XQLYHUVLWDV�� 
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*DPEDU�����-XPODK�UHVSRQGHQ�EHUGDVDUNDQ�DNUHGLWDVL 
%$1-37 

*DPEDU�����$NUHGLWDVL�LQWHUQDVLRQDO 
SURJUDP�VWXGL�VDUMDQD��6�� 

*DPEDU�����5DWD-UDWD�MXPODK�6.6�WRWDO��PLQLPXP���6.6�ZDMLE��GDQ�6.6�SLOLKDQ��PLQLPXP� 
EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ�SURJUDP�VWXGL 

������$NUHGLWDVL�QDVLRQDO� 

$NUHGLWDVL� QDVLRQDO� PHUXSDNDQ� SHQLODLDQ� NHOD\DNDQ�
XQWXN�VXDWX�SURJUDP�VWXGL�\DQJ�GLEHULNDQ�ROHK�%$1-37�
EHUGDVDUNDQ� VWDQGDU� \DQJ� WHODK� GLWHWDSNDQ�� %HUGDVDUNDQ�
3HUDWXUDQ� %$1-37� 1R�� �� ������ SHULQJNDW� DNUHGLWDVL�
WHUGLUL� DWDV� ��PDFDP��3HUWDPD�DGDODK�QLODL�$��%�� GDQ�&�
XQWXN� DNUHGLWDVL� \DQJ� PHQJJXQDNDQ� ,QVWUXPHQ�
$NUHGLWDVL� �� 6WDQGDU�� .HGXD� DGDODK� QLODL� 8QJJXO�� %DLN�
6HNDOL��GDQ�%DLN�XQWXN�DNUHGLWDVL�\DQJ�GLODNXNDQ�GHQJDQ�
,$36� ���� �,QVWUXPHQ� $NUHGLWDVL� 3URJUDP� 6WXGL� ������
\DQJ�PHUXSDNDQ�LQVWUXPHQ�SHPEDKDUXDQ�GDUL�,QVWUXPHQ�
$NUHGLWDVL���6WDQGDU��7HUGDSDW�DNUHGLWDVL�PLQLPXP��\DQJ�
PHUXSDNDQ� DNUHGLWDVL� \DQJ� GLEHULNDQ� NHSDGD� SURJUDP�
VWXGL� EDUX�� 'LVWULEXVL� DNUHGLWDVL� QDVLRQDO� SURJUDP� VWXGL�
WHNQLN�VLSLO�GDSDW�GLOLKDW�SDGD�*DPEDU���� 

6HEDJLDQ� EHVDU� SURJUDP� VWXGL� WHNQLN� VLSLO� PHPLOLNL�
DNUHGLWDVL� %� \DLWX� VHEDQ\DN� ��� SURJUDP� VWXGL� ���������
7HUGDSDW� �� SURJUDP� VWXGL� EDUX� \DQJ� LNXW� VHUWD� GDODP�
NDMLDQ� LQL� \DLWX� SURJUDP� VWXGL� \DQJ�PDVLK� EHUDNUHGLWDVL�
PLQLPXP�� +DQ\D� DGD� �� SURJUDP� VWXGL� \DQJ�
PHQJJXQDNDQ� LQVWUXPHQ� DNUHGLWDVL� \DQJ� GLSHUEDKDUXL�
GDQ�PHPLOLNL�DNUHGLWDVL�8QJJXO� 

������$NUHGLWDVL�LQWHUQDVLRQDO 

$NUHGLWDVL�LQWHUQDVLRQDO�PHUXSDNDQ�SHQLODLDQ�NHOD\DNDQ�
SURJUDP�VWXGL�GDUL�EDGDQ�DNUHGLWDVL� \DQJ�GLDNXL� VHFDUD�
LQWHUQDVLRQDO��0HPRQ�GNN����������8QWXN�SURJUDP�VWXGL�
WHNQLN� VLSLO� GL� ,QGRQHVLD�� WHUGDSDW� �� EDGDQ� DNUHGLWDVL�
\DQJ�XPXPQ\D�GLJXQDNDQ�\DLWX��$%(7��$FFUHGLWDWLRQ�
%RDUG� IRU� (QJLQHHULQJ� DQG� 7HFKQRORJ\��� ,$%((�
�,QGRQHVLDQ� $FFUHGLWDWLRQ� %RDUG� IRU� (QJLQHHULQJ�
(GXFDWLRQ��� $6,&� �$FFUHGLWDWLRQ� 6HUYLFH� IRU�
,QWHUQDWLRQDO�&ROOHJHV���GDQ�$81��$6($1�8QLYHUVLW\�
1HWZRUN��� 'LVWULEXVL� DNUHGLWDVL� LQWHUQDVLRQDO� GDSDW�
GLOLKDW�SDGD�*DPEDU����� 

0DVLK� VHGLNLW� SURJUDP� VWXGL� WHNQLN� VLSLO� \DQJ� VXGDK�
PHPLOLNL� DNUHGLWDVL� LQWHUQDVLRQDO� \DLWX� ��� DWDX� KDQ\D�
������� SURJUDP� VWXGL� LQL� PHUXSDNDQ� SURJUDP� VWXGL�
XQWXN� MHQMDQJ� SHQGLGLNDQ� 6DUMDQD� �6���� $NUHGLWDVL�
LQWHUQDVLRQDO� SDOLQJ� EDQ\DN� GLPLOLNL� DGDODK� \DQJ�
EHUDVDO� GDUL� ,$%((� ��������� $NUHGLWDVL� ODLQQ\D�
�$%(7�� $81�� $6,&�� GDQ� EHUVDPDDQ� $%(7� GDQ�
,$%((��GLPLOLNL�ROHK��-��SURJUDP�VWXGL�VDMD� 
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5DWD-UDWD� MXPODK� OXOXVDQ� SDGD� MHQMDQJ� SHQGLGLNDQ�6���
'���GDQ�'��WLGDN�MDXK�EHUEHGD�\DLWX�VHNLWDU����RUDQJ��
+DO� LQL� FXNXS� PHQDULN� PHQJLQJDW� NDSDVLWDV� SURJUDP�
VWXGL�6��GDODP�PHQDPSXQJ�PDKDVLVZD�DNWLI�MDXK�OHELK�
WLQJJL�GLEDQGLQJNDQ�'��GDQ�'��VHSHUWL�SDGD�*DPEDU�
�� VHEHOXPQ\D�� 5DWD-UDWD� MXPODK� OXOXVDQ� \DQJ� SDOLQJ�
UHQGDK� DGD� SDGD� SURJUDP� VWXGL� GHQJDQ� MHQMDQJ�
SHQGLGLNDQ� 6��� +DO� LQL� VHVXDL� GHQJDQ� MXPODK�
PDKDVLVZD�DNWLI� MHQMDQJ�SHQGLGLNDQ�6��\DQJ�PHPDQJ�
SDOLQJ�UHQGDK�VHSHUWL�SDGD�*DPEDU���� 

������:DNWX�SHQ\HOHVDLDQ�VWXGL 

.XULNXOXP�XQWXN��PDVLQJ-PDVLQJ��MHQMDQJ��3HQGLGLNDQ 

'DUL� JDPEDU� GL� DWDV� GDSDW� GLOLKDW� EDKZD� UDWD-UDWD�
SHQ\HOHVDLDQ� VWXGL� XQWXN� '�� GDQ� '�� VHVXDL� GHQJDQ�
\DQJ� ZDNWX� SHQ\HOHVDLDQ� LGHDO�� :DNWX� SHQ\HOHVDLDQ�
VWXGL� SDGD� MHQMDQJ� SHQGLGLNDQ� 6��� 6�� GDQ� 6�� PDVLK�
OHELK�ODPD�GDUL�\DQJ�GLUHQFDQDNDQ� 

������:DNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD 

:DNWX� PHQXQJJX� XQWXN� SHNHUMDDQ� SHUWDPD� VHWHODK�
OXOXV� EHUYDULDVL� DQWDU� MHQMDQJ� SHQGLGLNDQ�� 'LVWULEXVL�
WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU���� 

:DNWX� PHQXQJJX� SHNHUMDDQ� SDGD� MHQMDQJ� SHQGLGLNDQ�
6��� 6��� GDQ� '�� VDQJDW� VLQJNDW�� \DLWX� NXUDQJ� GDUL� ��
EXODQ�� $GDSXQ� SURJUDP� VWXGL� '�� PHPLOLNL� UDWD-UDWD�
ZDNWX� PHQXQJJX� SHNHUMDDQ� SHUWDPD� WHUODPD� \DLWX�
PHQFDSDL� �� EXODQ�� 8QWXN� SURJUDP� 6��� ZDNWX�
PHQXQJJX�SHNHUMDDQ�SHUWDPD�DGDODK�����EXODQ� 

*DPEDU�����5DWD-UDWD�ZDNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD�
�EXODQ��EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

*DPEDU�����5DWD-UDWD�MXPODK�OXOXVDQ�SHU�WDKXQ�DMDUDQ�
EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ�SURJUDP�VWXGL 

GLUDQFDQJ� XQWXN� PDKDVLVZD� GDSDW� PHQFDSDL� ZDNWX�
SHQ\HOHVDLDQ� VWXGL� GDODP� MXPODK� VHPHVWHU� WHUWHQWX��
MHQMDQJ� SHQGLGLNDQ� 6�� GDQ� '�� GLMDGZDONDQ� XQWXN�
VHOHVDL�GDODP���VHPHVWHU��6��GDODP���VHPHVWHU��6��GDQ�
'�� GDODP� �� VHPHVWHU�� 'LVWULEXVL� UDWD-UDWD� ZDNWX�
SHQ\HOHVDLDQ� VWXGL� SDUD� OXOXVDQ� GDSDW� GLOLKDW� SDGD�
*DPEDU���� 

*DPEDU�����5DWD-UDWD�ZDNWX�SHQ\HOHVDLDQ�VWXGL 
�VHPHVWHU��EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

������6DWXDQ�NUHGLW�VHPHVWHU��6.6� 

5DWD-UDWD�MXPODK�6.6�GLEDKDV�WHUEDJL�PHQMDGL���MHQLV��
\DLWX� UDWD-UDWD� MXPODK� 6.6� WRWDO� �PLQLPXP��� UDWD-UDWD�
MXPODK� 6.6� ZDMLE�� GDQ� UDWD-UDWD� MXPODK� 6.6� SLOLKDQ�
�0LQLPXP��� 'LVWULEXVL� SHUVHEDUDQ� UDWD-UDWD� MXPODK�
6.6�WHUVHEXW�GDSDW�GLOLKDW�SDGD�*DPEDU���� 

5DWD-UDWD� MXPODK� 6.6� PDVLK� GLGRPLQDVL� ROHK� 6.6�
NXOLDK�ZDMLE�� GDQ�PLQLP� XQWXN� NXOLDK� SLOLKDQ�� KDO� LQL�
PHUXSDNDQ� WDQWDQJDQ� XQWXN� GDSDW�
PHQJLPSOHPHQWDVLNDQ� NHELMDNDQ� 0HUGHND� %HODMDU�
.DPSXV� 0HUGHND� �0%.0��� 5DWD-UDWD� MXPODK� 6.6�
XQWXN� SURJUDP� 6�� GDQ� 6�� NXUDQJ� OHELK� EHUDGD� SDGD�
UHQWDQJ� ��� KLQJJD� ��� 6.6�� 5DWD-UDWD� MXPODK� 6.6�
XQWXN�6��GDQ�'��NXUDQJ� OHELK� VDPD�\DLWX� VHNLWDU�����
6.6� 

����%DJLDQ�OXDUDQ�SURJUDP�VWXGL 

3URILO� EDJLDQ� OXDUDQ� SURJUDP� VWXGL� GLEDJL� NH� GDODP��
MXPODK� OXOXVDQ�� ZDNWX� SHQ\HOHVDLDQ� VWXGL�� ZDNWX�
PHQXQJJX� SHNHUMDDQ� SHUWDPD�� GDQ� UDWD-UDWD� LQGHNV�
SUHVWDVL�NXPXODWLI��,3.�� 

������-XPODK�OXOXVDQ 

7HUGDSDW�YDULDVL�UDWD-UDWD�MXPODK�OXOXVDQ�SHUWDKXQ�GDUL�
VHWLDS�SURJUDP�VWXGL�WHNQLN�VLSLO��\DQJ�SHUVHEDUDQ�UDWD-
UDWD� MXPODK� OXOXVDQ� WHUVHEXW� GDSDW� GLOLKDW� SDGD�
*DPEDU���� 
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*DPEDU����5DWD-UDWD�LQGHNV�SUHVWDVL�NXPXODWLI��,3.� 
OXOXVDQ�EHUGDVDUNDQ�MHQMDQJ�SHQGLGLNDQ 

�� $QDOLVLV� 3URILO� 3URJUDP� 6WXGL� 6DUMDQD�
7HNQLN�6LSLO 

$QDOLVLV� GLODNXNDQ� XQWXN� PHQGDSDWNDQ� JDPEDUDQ�
KXEXQJDQ� DQWDUD� YDULDEHO�PDVXNDQ� GDQ� OXDUDQ� VHKLQJJD�
GLGDSDW� YDULDEHO� \DQJ� VHOD\DNQ\D� GLIRNXVNDQ� XQWXN�
SHQLQJNDWDQ� EHUNHODQMXWDQ�� +XEXQJDQ� DQWDUD� YDULDEHO�

PDVXNDQ� GDQ� OXDUDQ� LQL� GLWLQMDX� GLGDODP� NULWHULD�
WHUWHQWX�� \DQJ� GLNDLWNDQ� GHQJDQ� EDJLDQ� SURVHV� XQWXN�
SHQMHODVDQ� KXEXQJDQ� \DQJ� DGD�� 8QWXN� DQDOLVLV� LQL��
WHUNDLW�GHQJDQ�MXPODK�GDWD�\DQJ�GLJXQDNDQ�PHQFXNXSL��
NDMLDQ�GLODNXNDQ�SDGD� MHQMDQJ�SHQGLGLNDQ�VDUMDQD��6����
$QDOLVLV� LQL� EHUWXMXDQ� XQWXN� PHQGDSDWNDQ� IHQRPHQD�
GDQ� KXEXQJDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
PHQJHPEDQJDNDQ� SURJUDP� VWXGL� WHNQLN� VLSLO� OHELK�
ODQMXW� WHUNDLW� GHQJDQ� EDJLDQ� PDVXNDQ� GDQ� SURVHVQ\D��
7HGDSDW� WLJD� DQDOLVLV� \DQJ� GLODNXNDQ� WHUNDLW� GHQJDQ�
OXDUDQ� \DQJ� VHULQJ� GLMDGLNDQ� XNXUDQ�� \DLWX� MXPODK�
OXOXVDQ� GDQ� UDWD-UDWD� ZDNWX� SHQ\HOHVDLDQ� VWXGL�� ,QGHNV�
3UHVWDVL� .XPXODWLI� �,3.��� GDQ� ZDNWX� PHQXQJJX�
SHNHUMDDQ�SHUWDPD�� 

����$QDOLVLV� WHUKDGDS� MXPODK� OXOXVDQ� GDQ� UDWD-UDWD�
ZDNWX�SHQ\HOHVDLDQ�VWXGL 

.XULNXOXP�PDVLQJ-PDVLQJ�SURJUDP�VWXGL�GLVXVXQ�XQWXN�
GLVHOHVDLNDQ� GDODP� MDQJND� ZDNWX� WHUWHQWX�� /XDUDQ� GDUL�
SURJUDP�VWXGL�\DQJ�VHVXDL�GHQJDQ�UDQFDQJDQ�NXULNXOXP�
LQL� GLDQJJDS� VHEDJDL� VHEXDK� FDSDLDQ� \DQJ� EDLN�� GDODP�
KDO� LQL� NHWHSDWDQ� OXOXV�� \DLWX� �� VHPHVWHU� DWDX� �� WDKXQ�
GHQJDQ� 6.6� PLQLPDO� ����� )HQRPHQD� NHWLGDNWHSDWDQ�
OXOXV�SURJUDP�VWXGL�WHNQLN�VLSLO�WHODK�WHULGHQWILNDVL�SDGD�
*DPEDU� ��� GHQJDQ� SHUEDQGLQJDQ� DQWDUD� UDWD-UDWD�
MXPODK� PDKDVLVZD� DNWLI� GHQJDQ� UDWD-UDWD� PDKDVLVZD�
EDUX� VHEHVDU� ����� 6HODLQ� LWX� MXJD� MLND�PHQJDFX� NHSDGD�
*DPEDU� ���� WHOLKDW� EDKZD� MXPODK� UDWD-UDWD� OXOXVDQ�
PDKDVLVZD�6��WHNQLN�VLSLO�DGDODK����VHGDQJNDQ�MXPODK�
UDWD-UDWD� PDKDVLVZD� EDUXQ\D� DGDODK� ����� GHQJDQ�
GHPLNLDQ� WHUGDSDW� SHQJXUDQJDQ� MXPODK� PDKDVLVZD� GL�
WHQJDK� PDVD� VWXGLQ\D� GDQ� MXJD� NHWLGDN� WHSDWDQ� OXOXV��
WHUGDSDW�NHWLGDNVHLPEDQJDQ�DQWDUD�PDVXNDQ�GDQ�OXDUDQ��
LGHDOQ\D�SHUEDQGLQJDQQ\D�DGDODK������ 

*DPEDU� ��� PHQXQMXNNDQ� YDULDVL� GDUL� VHWLDS� SURJUDP�
VWXGL� WHNQLN� VLSLO� 6�� WHUNDLW� SHUEDQGLQJDQ� DQWDUD�
PDKDVLVZD� EDUX� GDQ� OXOXVDQ�� 6HODLQ� LWX�� GLJDPEDUNDQ�

*DPEDU����+XEXQJDQ�DQWDUD�MXPODK�OXOXVDQ��MXPODK�SHQHULPDDQ�PDKDVLVZD�EDUX��GDQ�MXPODK�WHQDJD�SHQJDMDU 
EHUGDVDUNDQ�DNUHGLWDVL 

������,QGHNV�SUHVWDVL�NXPXODWLI��,3.��OXOXVDQ 

7HUGDSDW� EDQ\DN� IDNWRU� \DQJ� GDSDW� PHPSHQJDUXKL� ,3.�
GDUL� SDUD� OXOXVDQ�� +DO� LQL� MXJD� \DQJ� PHPEXDW� UDWD-UDWD�
,3.� OXOXVDQ� EHUYDULDVL�� 'LVWULEXVL� UDWD-UDWD� ,3.� OXOXVDQ�
GDSDW� GLOLKDW� SDGD� *DPEDU� ���� 5DWD-UDWD� ,3.� OXOXVDQ�
WHUHQGDK� GLPLOLNL� ROHK� SURJUDP� VWXGL� 6�� VHEHVDU� ������
3URJUDP� VWXGL� 6��� '��� GDQ� '�� PHPLOLNL� UDWD-UDWD� ,3.�
GLVHNLWDU�DQJND������5DWD-UDWD�,3.�WHUWLQJJL�GLPLOLNL�ROHK�
SURJUDP�VWXGL�'RNWRU��6���\DLWX�PHQFDSDL������ 
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*DPEDU�����5DWD-UDWD�ZDNWX�SHQ\HOHVDLDQ�VWXGL�
EHUGDVDUNDQ�DNUHGLWDVL�%$1-37 

*DPEDU�����+XEXQJDQ�MXPODK�OXOXVDQ��MXPODK�PDKDVLVZD�DNWLI��GDQ�ZDNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD 
EHUGDVDUNDQ�DNUHGLWDVL 

SXOD� MXPODK� SHQJDMDU� \DQJ� DGD� SDGD� SURJUDP� VWXGL�
EHUVDQJNXWDQ� XQWXN� PHOLKDW� VHMDXK� PDQD� SHQJDUXK�
NHWHUVHGLDDQ� WHQDJD� SHQJDMDU� \DQJ� PHQFXNXSL� GDSDW�
PHQXQMDQJ� WHUMDGLQ\D� NRQGLVL� LGHDO�� .HORPSRN�
DNUHGLWDVL� SURJUDP� VWXGL� GLJDPEDUNDQ� SXOD� GHQJDQ�
ZDUQD�XQWXN�PHOLKDW�DSDNDK�WHUGDSDW�NDUDNWHULVWLN�GDUL�
NHORPSRN�DNUHGLWDVL�\DQJ�DGD� 

7HUOLKDW� SDGD�*DPEDU� ��� WHUVHEXW�� EDKZD�PD\RULWDV�
SURJUDP�VWXGL�EHUDGD�GL�EDZDK�JDULV������\DQJ�EHUDUWL�
MXPODK� OXOXVDQ� OHELK� NHFLO� GDUL� MXPODK� PDKDVLVZD�
EDUX�� LQL� PHQXQMXNNDQ� HIHNWLYLWDV� GDUL� SURJUDP� VWXGL�
\DQJ� EHOXP� EDLN�� )HQRPHQD� LQL� GDSDW� WHUMDGL� NDUHQD�
DGDQ\D� NHWHUODPEDWDQ� NHOXOXVDQ� DWDX� EHUNXUDQJQ\D�
MXJD� PDKDVLVZD� VDDW� VWXGL� EHUODQJVXQJ�� NRPELQDVL�
DQDOLVLV� GHQJDQ� PHQJLNXWVHUWDNDQ� MXPODK� PDKDVLVZD�
DNWLI� GLSHUOXNDQ�� 7HUOLKDW� SXOD� EDKZD� WHUGDSDW�
EHEHUDSD�SURJUDP�VWXGL�\DQJ�VXGDK�EHUDGD�SDGD�JDULV�
LGHDO�� VHSHUWL� SURGL� \DQJ� VXGDK� PHPLOLNL� DNUHGLWDVL�
XQJJXO�� GDQ� DGD� MXJD� \DQJ� OHELK� WLQJJL� GDUL� JDULV�
WHUVHEXW�� .KXVXV� XQWXN� \DQJ� OHELK� WLQJJL� GDUL� JDULV�
LGHDO�GDSDW�WHUMDGL�NDUHQD�DGDQK\D�SURJUDP�SHUFHSDWDQ�
NHOXOXVDQ� SDGD� VDDW� NDMLDQ� LQL� GLODNXNDQ�� -XPODK�
WHQDJD�SHQJDMDU� \DQJ�EDQ\DN� MXJD�PHQMDGL� VDODK� VDWX�
IDNWRU� XQWXN� GDSDW� PHQLQJNDWNDQ� NDSDVLWDV�� GDUL� VLVL�
MXPODK� PDKDVLVZD� EDUX� GDQ� MXJD� MXPODK� OXOXVDQQ\D��
.HFHQGXUDQJDQ� \DQJ� WHODK� WHUDNUHGLWDVL� OHELK� EDLN�
PHPLOLNL�MXPODK�WHQDJD�SHQJDMDU�\DQJ�OHELK�EDQ\DN�� 

*DPEDU� ��� EHULNXW� PHQXQMXNDQ� SHUEDQGLQJDQ� UDWD-
UDWD� ZDNWX� SHQ\HOHVDLDQ� VWXGL� EHUGDVDUNDQ� DNUHGLWDVL�
%$1-37�� 6HEDJDLPDQD� GLVDPSDLNDQ� SDGD� *DPEDU�
���� VHPDNLQ� WLQJJL�DNUHGLWDVL� NDSDVLWDV� VHPDNLQ�EHVDU�
EDLN� GDODP� SHQJHORODDQ� PDKDVLVZD� PDXSXQ�
NHWHUVHGLDDQ� WHQDJD� SHQJDMDU��7HUOLKDW�PHPDQJ� XQWXN�
SURJUDP�VWXGL�\DQJ�WHODK�WHUDNUHGLWDVL�XQJJXO�PHPLOLNL�
ZDNWX� SHQ\HOHVDLDQ� VWXGL� WHUEDLN�� DGDSXQ� \DQJ�
PHPLOLNL� DNUHGLWDVL� VHODLQ� LWX� PDVLK� PHPLOLNL� ZDNWX�

SHQ\HOHVDLDQ� VWXGL� \DQJ� VHNLWDU� �� VHPHVWHU�� EDKNDQ�
XQWXN� \DQJ� PDVLK� EDUX� PHQFDSDL� ��� VHPHVWHU� DWDX� ��
WDKXQ�� 1DPXQ� GHPLNLDQ�� SHQJXMLDQ� KLSRWHVLV� \DQJ�
GLODNXNDQ� XQWXN�PHQMDZDE� DSDNDK� WHUGDSDW� KXEXQJDQ�
DQWDUD�DNUHGLWDVL�GHQJDQ�ZDNWX�SHQ\HOHVDL�VWXGL�GLWRODN�
SDGD� WLQJNDW� VLJQLILNDQ� ������ 7HUNDLW� ZDNWX�
SHQ\HOHVDLDQ� VWXGL� LQL� MXJD�� GDSDW� GLVDPSDLNDQ�EDKZD�
UDWD-UDWD� ZDNWX� SHQ\HOHVDLDQ� VWXGL� 371� VHGLNLW� OHELK�
ODPD� GLEDQGLQJNDQ� GHQJDQ� 376�� \DLWX� ���� VHPHVWHU�
GLEDQGLQJNDQ� GHQJDQ� ���� VHPHVWHU��1DPXQ� GHPLNLDQ��
KLSRWHVLV� DGDQ\D� SHQJDUXK� NDWHJRUL� SHUJXUXDQ� WLQJJL�
�371� DWDX� 376�� WHUKDGDS� ODPD� ZDNWX� SHQ\HOHVDLDQ�
VWXGL�GLWRODN�SDGD�WLQJNDW�VLJQLILNDQVL������� 

7HUNDLW� GHQJDQ� MXPODK� OXOXVDQ� GDQ� UDWD-UDWD� ZDNWX�
SHQ\HOHVDLQ� VWXGL��NHWHSDWDQ� OXOXVDQ� MXJD�GDSDW�GLOLKDW�
GDUL� SHUEDQGLQJDQ� MXPODK� OXOXVDQ� WHUKDGDS� MXPODK�
PDKDVLVZD� DNWLI�� SHUEDQGLQJDQ� \DQJ� LGHDO� DGDODK������
*DPEDU� ��� PHQXQMXNNDQ� EDKZD� PD\RULWDV� GDUL�
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*DPEDU�����5DWD-UDWD�ZDNWX�SHQ\HOHVDLDQ�VWXGL��VHPHVWHU���SHUVHQWDVH�SHQJDMDU�EHUJHODU�GRNWRU� 
GDQ�MXPODK�WHQDJD�SHQJDMDU�EHUGDVDUNDQ�DNUHGLWDVL 

*DPEDU�����+XEXQJDQ�MXPODK�OXOXVDQ��MXPODK�PDKDVLVZD�DNWLI��GDQ�UDWD-UDWD�,3.�EHUGDVDUNDQ�DNUHGLWDVL 

SURJUDP� VWXGL� WHNQLN� VLSLO� EHUDGD� GL� EDZDK� JDULV� �����
DUWLQ\D�UDWD-UDWD�ZDNWX�SHQ\HOHVDLDQ�VWXGL�OHELK�GDUL�\DQJ�
GLUHQFDQDNDQ�� -LND� GLSHUKDWLNDQ� OHELK� MDXK� WHUKDGDS�
ZDUQD� \DQJ� PHQXQMXNNDQ� NHORPSRN� DNUHGLWDVL��
QDPSDNQ\D� EDQ\DN� SURJUDP� VWXGL� \DQJ� WHUDNUHGLWDVL� %�
PHPLOLNL� SHUPDVDODKDQ� ZDNWX� SHQ\HOHVDLDQ� VWXGL� \DQJ�
UHODWLI�OHELK�EHUDW�GLEDQGLQJ�GHQJDQ�NHORPSRN�DNUHGLWDVL�
ODLQQ\D� 

%HUGDVDUNDQ�GDWD�VXUYH\��WLGDN�WHUGDSDW�SHUEHGDDQ�DQWDUD�
371� GDQ� 376� GDUL� VHJL� SHUVHQWDVH� OXOXVDQ� WHUKDGDS�
PDKDVLVZD�DNWLI��\DLWX�VHNLWDU������WLGDN�PHQFDSDL�����

VHEDJDL� PDQD� NRQGLVL� LGHDOQ\D�� +LSRWHVLV� DGDQ\D�
SHQJDUXK�NDWHJRUL�SHUJXUXDQ�WLQJJL�WHUKDGDS�SHUVHQWDVH�
OXOXVDQ�GLWRODN�SDGD�WLQJNDW�VLJQLILNDQVL������ 

*DPEDU� ��� GLEXDW� XQWXN� PHOLKDW� VHMDXK� PDQD�
SHQJDUXK� NHUDGDDQ� VWDI� SHQJDMDU� \DQJ� EHUJHODU� GRNWRU�
WHUKDGDS�NLQHUMD�SURJUDP�VWXGL��\DLWX�WHUKDGDS�UDWD-UDWD�
ZDNWX� SHQ\HOHVDLDQ� VWXGL��'DUL� JDPEDU� WHUVHEXW� WHOLKDW�
DGDQ\D� NHFHQGHUXQJDQ� EDKZD� VHPDNLQ� WLQJJLQ\D�
SHUVHQWDVH� GRVHQ� \DQJ� EHUJHODU� GRNWRU�� PDND� UDWD-UDWD�
ZDNWX�SHQ\HOHVDLDQ�VWXGLQ\D� OHELK�UHQGDK��+DO� LQL� MXJD�
WHUOLKDW�EDKZD�SURJUDP�VWXGL� \DQJ� WHUDNUHGLWDVL�XQJJXO�
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*DPEDU�����5DWD-UDWD�,3.�OXOXVDQ�EHUGDVDUNDQ�DNUHGLWDVL 

*DPEDU�����+XEXQJDQ�UDWD-UDWD�,3.�OXOXVDQ��SHUVHQWDVH�SHQJDMDU�EHUJHODU�GRNWRU� 
GDQ�SHUVHQWDVH�OXOXVDQ�EHUGDVDUNDQ�DNUHGLWDVL 

GDQ� $� FHQGHUXQJ� PHPLOLNL� MXPODK� VWDI� SHQJDMDU�
GHQJDQ� JHODU� GRNWRU� OHELK� EDQ\DN� GDQ� GHQJDQ�
GHPLNLDQ� UDWD-UDWD� ZDNWX� SHQ\HOHVDLDQ� VWXGL� OHELK�
FHSDW��1DPXQ� GHPLNLDQ�� XML� KLSRWHVLV� GLODNXNDQ� OHELK�
ODQMXW�WHUKDGDS�KDO�WHUVHEXW�GLWRODN�GHQJDQ�VLJQLILNDQVL�
����� 

����$QDOLVLV�WHUNDLW�LQGHNV�SUHVWDVL�NXPXODWLI��,3.� 

,QGHNV� 3UHVWDVL� .XPXODWLI� �,3.�� VHULQJ��
GLMDGLNDQ� VHEDJDL� VDODK� VDWX� LQGLNDWRU� OXDUDQ� \DQJ�
GLSHUKDWLNDQ� ROHK� FDORQ� SHQJJXQD� OXOXVDQ� SURJUDP�
VWXGL��PHVNLSXQ�EDQ\DN�\DQJ�WLGDN�VHSDNDW�GHQJDQ�KDO�
LQL�� 7LQJJL� UHQGDKQ\D� ,3.� OXOXVDQ� DNDQ� WHUJDQWXQJ�
NHSDGD� EDQ\DN� KDO� EDLN�PDKDVLVZD� LWX� VHQGLUL�� IDNWRU�
WHQDJD� SHQJDMDU�� GDQ� NHEHUDGDDQ� IDVLOLWDV�� � 7HUNDLW�
IDNWRU� WHQDJD� SHQJDMDU�� UHODWLYLWDV� SHQLODLDQ� DGDODK�
NXQFLQ\D�GL�VLQL��QDPXQ�WLGDN�GDSDW�GLWDQJNDS�GHQJDQ�
EDLN�LQGLNDWRU�WHUVHEXW�GDODP�NDMLDQ�LQL�� 

*DPEDU����PHQXQMXNNDQ�KXEXQJDQ�DQWDU�PDKDVLVZD�
DNWLI� GHQJDQ� MXPODK� OXOXVDQ� GHQJDQ� WDPEDKDQ�

LQIRUPDVL� WHQWDQJ� UDWD-UDWD� ,3.� \DQJ� GLQRWDVLNDQ�
GHQJDQ� EHVDUQ\D� OLQJNDUDQ�� VHPDNLQ� EHVDU� OLQJNDUDQ�
PDND� VHPDNLQ� EHVDU� UDWD-UDWD� ,3.� OXOXVDQQ\D�� 6HODLQ�
LWX� WHUGDSDW� SXOD� QRWDVL� ZDUQD� \DQJ� PHQJJDPEDUNDQ�
NHORPSRN�DNUHGLWDVL�� 

'DSDW� WHUOLKDW� SDGD�*DPEDU���� WHUVHEXW� EDKZD� WLGDN�
DGD� NDLWDQQ\D� DQWDUD� NDSDVLWDV� SURJUDP� VWXGL� GHQJDQ�
UDWD-UDWD� ,3.�� OLQJNDUDQ� EHVDU� GDQ� NHFLO� WHUVHEDU� GL�
PDQD-PDQD�� 6HODLQ� LWX� WLGDN� WHUOLKDW� MXJD� DGDQ\D�
NHFHQGHUXQJDQ� NHORPSRN� DNUHGLWDVL� WHUNDLW� GHQJDQ�
UDWD-UDWD� ,3.� OXOXVDQ�� -LND� PHOLKDW� OHELK� ODQMXW� DSD�
GLVDPSDLNDQ� *DPEDU� ���� PDND� WHUOLKDW� KDO� WHUVHEXW�
GHQJDQ�FDWDWDQ�EDKZD�SURJUDP�VWXGL�\DQJ�WHUDNUHGLWDVL�
XQJJXO�OXOXVDQQ\D�PHPLOLNL�,3.�UDWD-UDWD�\DQJ�WLQJJL��
6HODLQ�LWX�WLGDN�QDPSDN�DGDQ\D�SHUEHGDDQ�DQWDUD�371�
GDQ� 376� GDODP� UDWD-UDWD� ,3.� OXOXVDQ�� UDWD-UDWD� ,3.�
OXOXVDQQ\D�VHNLWDU�������,QL�GLGXNXQJ�ROHK�XML�KLSRWHVLV�
DGDQ\D�NDLWDQ�DNUHGLWDVL�MHQLV�37�GHQJDQ�UDWD-UDWD�,3.�
OXOXVDQ�\DQJ�GLWRODN�SDGD�WLQJNDW�VLJQLILNDQVL������ 

.DMLDQ� WHUKDGDS� SHQJDUXK� IDVLOLWDV�� EDLN� LWX�
ODERUDWRULXP�� ZRUNVKRS� GDQ� VWXGLR�� \DQJ� GLPLOLNL�
GHQJDQ� ,3.� OXOXVDQ�� GHPLNLDQ� MXJD� GHQJDQ� ZDNWX�
SHQ\HOHVDLDQ� VWXGL� WLGDN�PHQXQMXNNDQ�NHFHQGHUXQJDQ�
WHUWHQWX��8ML�KLSRWHVLV�\DQJ�GLODNXNDQ�XQWXN�NHGXD�KDO�
WHUVHEXW�SXQ�GLRODK�GHQJDQ�VLJQLILNDQVL������� 

*DPEDU� ��� GLVDPSDLNDQ� XQWXN� PHPSHUOLKDWNDQ�
DSDNDK�SHUVHQWDVH� WHQJD�SHQJDMDU� EHUJHODU� GRNWRU� DGD�
KXEXQJDQ� GHQJDQ� UDWD-UDWD� ,QGHNV� 3UHVWDVL� .XPXODWLI�
�,3.�� SDUD� OXOXVDQQ\D�� 1DPSDNQ\D� KDO� WHUVHEXW�
WHUOLKDW� DGD� NHFHQGHUXQJDQ� SDGD� SURJUDP� VWXGL� \DQJ�
WHUDNUHGLWDVL� $�� \DLWX� VHPDNLQ� EDQ\DN� SHUVHQWDVH�
WHQDJD� SHQJDMDU� \DQJ� EHUJHODU� GRNWRU�� PDND� DNDQ�
VHPDNLQ� WLQJJL� UDWD-UDWD� ,3.�� QDPXQ� WLGDN� GHPLNLDQ�
XQWXN� \DQJ� WHUDNUHGLWDVL� ODLQQ\D�� +LSRWHVLV� DGDQ\D�



�� Vol. 28 No. 1, April 2021 

$EGXK�GNN� 

Diterima 19 Desember 2020, Direvisi 31 Januari 2021, Diterima untuk dipublikasikan 5 April 2021 

Copyright      2021 Diterbitkan oleh Jurnal Teknik Sipil ITB, ISSN 0853-2982, DOI: 10.5614/jts.2020.28.1.1 

*DPEDU�����:DNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD�EHUGDVDUNDQ�
DNUHGLWDVL�%$1-37 

*DPEDU�����:DNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD 
EHUGDVDUNDQ�NDWHJRUL�SHUJXUXDQ�WLQJJL 

SHQJDUXK� SHUVHQWDVH� SHQJDMDU� EHUJHODU� GRNWRU� WHUKDGDS�
EHVDU�,3.�OXOXVDQ�GLWRODN�SDGD�WLQJNDW�VLJQLILNDQVL������� 

��� $QDOLVLV� WHUNDLW� ZDNWX� PHQXQJJX� SHNHUMDDQ�
SHUWDPD 

6HEDJDL� VDODK� VDWX� UHOHYDQVL� SURJUDP� VWXGL� WHNQLN� VLSLO�
DGDODK� GLWHULPDQ\D� OXOXVDQ� GL� GXQLD� NHUMD�� GHQJDQ�
GHPLNLDQ� LQGLNDWRU� OXDUDQ� ZDNWX� PHQXQJJX� SHNHUMDDQ�
SHUWDPD�SHQWLQJ�GLNHWDKXL�� VHPDNLQ� NHFLO� VHPDNLQ�EDLN��
ELDVDQ\D�GDODP�VDWXDQ�EXODQ� 

3DGD�*DPEDU����� \DQJ� WHODK�GLVDPSDLNDQ� VHEHOXPQ\D��
WHUGDSDW� MXJD� LQIRUPDVL� WHUNDLW� ZDNWX� WXQJJX� SHNHUMDDQ�
SHUWDPD�GHQJDQ�XNXUDQ�VLPERO�OLQJNDUDQ��VHPDNLQ�EHVDU�
VHPDNLQ� ODPD� PHQXQJJX� XQWXN� SHNHUMDDQ� SHUWDPD��
0DVLK� WHUOLKDW� VDQJDW� EHUYDULDVL�� WLGDN� QDPSDN� DGDQ\D�
SROD�WHUWHQWX�WHUNDLW�KDO�LQL�GLOLKDW�GDUL�MXPODK�PDKDVLVZD�
DNWLI�GDQ�MXPODK�OXOXVDQ��1DPXQ�WHUGDSDW�NHFHQGHUXQJDQ�
SURJUDP�VWXGL�\DQJ�PHPLOLNL�DNUHGLWDVL�$�ZDNWX�WXQJJX�
SHNHUMDDQ�SHUWDPDQ\D�OHELK�UHQGDK�GDUL�\DQJ�ODLQQ\D�� 

+DO� LQL� GLGXNXQJ� ROHK� *DPEDU� ��� \DQJ� PHQXQMXNDQ�
SHUEDQGLQJDQ� ZDNWX� PHQXQJJX� SHNHUMDDQ� �EXODQ��
EHUGDVDUNDQ� DNUHGLWDVL� SURJUDP� VWXGL��:DNWX�PHQXQJJX�
SHNHUMDDQ�\DQJ�SDOLQJ�FHSDW�DGDODK�SURJUDP�VWXGL�GHQJDQ�
DNUHGLWDVL� XQJJXO�� 'DSDW� GLOLKDW� MXJD� DGD� KXEXQJDQ�
EDKZD� VHPDNLQ� WLQJJL� DNUHGLWDVL� PDND� VHPDNLQ� VLQJNDW�
SXOD� ZDNWX� PHQXQJJX� SHNHUMDDQ�� +LSRWHVLV� DGDQ\D�

SHQJDUXK� DNUHGLWDVL� WHUKDGDS� ODPD� ZDNWX� PHQXQJJX�
SHNHUMDDQ� SHUWDPD� GLWHULPD� SDGD� WLQJNDW� VLJQLILNDQVL�
������ 0DND� GLGDSDWNDQ� NHVLPSXODQ� EDKZD� DNUHGLWDVL�
PHPSHQJDUXKL� ODPD� ZDNWX� PHQXQJJX� SHNHUMDDQ�
SHUWDPD�� 6HODLQ� EHUGDVDUNDQ� DNUHGLWDVL�� GDSDW�
GLSHUWLPEDQJNDQ� MXJD� EHUGDVDUNDQ� NDWHJRUL� SHUJXUXDQ�
WLQJJL� VHSHUWL� SDGD� *DPEDU� ���� EDKZD� OXOXVDQ� 371�
UHODWLI� OHELK� FHSDW� ����� EXODQ�� PHQGDSDWNDQ� SHNHUMDDQ�
SHUWDPD�GLEDQGLQJNDQ�GHQJDQ�OXOXVDQ�376������EXODQ���
+LSRWHVLV� DGDQ\D� SHQJDUXK� NDWHJRUL� SHUJXUXDQ� WLQJJL�
WHUKDGDS� ODPD� ZDNWX� PHQXQJJX� SHNHUMDDQ� SHUWDPD�
GLWRODN�SDGD�WLQJNDW�VLJQLILNDQVL������� 

3HUOX� GLVDPSDLNDQ� GL� VLQL� SXOD�� EHUGDVDUNDQ� EHEHUDSD�
XML� KLSRWHVLV� \DQJ� GLODNXNDQ�� EDKZD� WHUNDLW� GHQJDQ�
ODPDQ\D� ZDNWX� PHQXQJJX� SHNHUMDDQ� SHUWDPD� LQL�
WHUQ\DWD� WLGDN� WHUNDLW�GHQJDQ�EHVDUQ\D�,3.�OXOXVDQ�GDQ�
MXJD�ZDNWX�SHQ\HOHVDLDQ�VWXGL�� 

���.HVLPSXODQ�GDQ�6DUDQ 

����.HVLPSXODQ 

�� 6HWHODK� ���� WDKXQ� DGD� GL� ,QGRQHVLD�� SHQGLGLNDQ�
WHNQLN� VLSLO� WHODK� EHUNHPEDQJ� GDODP� EHQWXN�
NHEHUDGDDQ� ���� SURJUDP� VWXGL� WHNQLN� VLSLO�� 6HNLWDU�
���� GLDQWDUDQ\D� EHUJDEXQJ� GDODP� RUJDQLVDVL�
%037766,� \DQJ� PHQMDGL� ZDGDK� NRPXQLNDVL� GDQ�
NRODERUDVL� DQWDU� SURJUDP� VWXGL� WHNQLN� VLSLO� GDODP�
PHQMDZDE� WDQWDQJDQ� SHQGLGLNDQ� WHNQLN� VLSLO� GL�
,QGRQHVLD�� %HUGDVDUNDQ� SDGD� VXUYH\� GDULQJ� \DQJ�
GLODNXNDQ� %037766,�� JDPEDUDQ� SURILO� SURJUDP�
WHNQLN� VLSLO� XQWXN� VHPXD� MHQMDQJ�� WHUXWDPD� MHQMDQJ�
6��� GLGDSDWNDQ�� *DPEDUDQ� LQL� WHUNDLW� GHQJDQ� WLJD�
EDJLDQ� SHQWLQJ�� \DLWX� PDVXNDQ� �LQSXW��� SURVHV�� GDQ�
OXDUDQ��RXWSXW���7HUOLKDW�PDVLK�WHUGDSDW�YDULDVL�\DQJ�
EHVDU� GDODP� EHUEDJDL� SDUDPHWHU� NDMLDQ� SDGD� NHWLJD�
EDJLDQ� WHUVHEXW�� 8SD\D� XQWXN� PHQJHORPSRNNDQQ\D�
EHUGDVDUNDQ� NDWHJRUL� SHUJXUXDQ� WLQJJL� �371� DWDX�
376��� ZLOD\DK� �GDODP� EHQWXN� .RPGD��� GDQ� MXJD�
DNUHGLWDVLQ\D� WLGDN� GDSDW� PHPEHULNDQ�
NHFHQGHUXQJDQ� \DQJ� DILUPDWLI�� .KXVXV� XQWXN� \DQJ�
EHUGDVDUNDQ� ZLOD\DK� .RPGD�� NDMLDQ� PHQMDGL� WLGDN�
UHOHYDQ�� NDUHQD� SHPEDJLDQ� .RPGD� \DQJ� WLGDN�
EHUGDVDUNDQ�SDGD�NDUDNWHULVWLN�ZLOD\DK��6HODQMXWQ\D�
DQDOLVLV� GLODNXNDQ�� NKXVXV� XQWXN� MHQMDQJ� 6���
WHUKDGDS� KXEXQJDQ� DQWDUD� PDVXNDQ� GDQ� OXDUDQ��
WHUPDVXN� SHQJHORPSRNNDQ� EHUGDVDUNDQ� NDWHJRUL�
SHUJXUXDQ� WLQJJL� GDQ� DNUHGLWDVL� WHODK� GLODNXNDQ�
NKXVXVQ\D� WHUNDLW� GHQJDQ� LQGLNDWRU� OXDUDQ� \DQJ�
VHULQJ� GLJXQDNDQ� \DLWX� ZDNWX� SHQ\HOHVDLDQ� VWXGL��
ZDNWX�WXQJJX�SHNHUMDDQ�SHUWDPD��GDQ�,3.�OXOXVDQ� 

�� 0D\RULWDV� SURJUDP� VWXGL� WHNQLN� VLSLO� 6�� PDVLK�
PHQJDODPL� NHWLGDN� VHLPEDQJDQ� DQWDUD� MXPODK�
PDVXNDQ� GDQ� OXDUDQ�� DWDX� GDSDW� GLNDWDNDQ� EHOXP�
HIHNWLIQ\D�EDJLDQ�SURVHV��+DO�LQL�EHUGDPSDN�NHSDGD�
LQGLNDWRU� OXDUDQ� WHUXWDPD� ZDNWX� SHQ\HOHVDLDQ� VWXGL�
\DQJ� OHELK� ODPD� GDUL� UHQFDQD� NXULNXOXP�� 7HUGDSDW�
EHEHUDSD� FRQWRK� NHVHLPEDQJDQ� DQWDUD� MXPODK�
PDVXNDQ� GDQ� NHOXDUDQ� SDGD� SURJUDP� VWXGL� GHQJDQ�
DNUHGLWDVL� XQJJXO� GDQ� $�� \DQJ� GDSDW� GLMDGLNDQ�
VHEDJDL�DFXDQ�SURJUDP�VWXGL�ODLQQ\D��SURJUDP�VWXGL�
GHQJDQ� DNUHGLWDVL� %� PHPLOLNL� YDULDVL� \DQJ� VDQJDW�
EHVDU� GDQ� FHQGHUXQJ�PHPLOLNL� SHUPDVDODKDQ�ZDNWX�
SHQ\HOHVDLDQ�VWXGL�OHELK�EHUDW�� 
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�� $QDOLVLV�\DQJ�GLODNXNDQ�WHUNDLW�GHQJDQ�,3.�OXOXVDQ�
PHQXQMXNNDQ� WLGDN� DGDQ\D� KXEXQJDQ� DQWDUD� ,3.�
GDQ� NHORPSRN� DNUHGLWDVL� PDXSXQ� NDWHJRUL�
SHUJXUXDQ� WLQJJL�� 'HQJDQ� GHPLNLDQ�� LQGLNDWRU� ,3.�
OXOXVDQ� VHEDLNQ\D� WLGDN� GLJXQDNDQ� VHFDUD� HNVNOXVLI�
XQWXN� PHQLODL� OXOXVDQ� VXDWX� SURJUDP� VWXGL� WHNQLN�
VLSLO��WHUXWDPD�EDJL�FDORQ�SHQJJXQD�OXOXVDQ�� 

�� $GDSXQ�WHUNDLW�ZDNWX�PHQXQJJX�SHNHUMDDQ�SHUWDPD��
NDMLDQ�PHQXQMXNNDQ�SHQWLQJQ\D�LQGLNDWRU�OXDUDQ�LQL��
7HUGDSDW� NHFHQGHUXQJDQ� EDJL� SURJUDP� VWXGL� \DQJ�
DNUHGLWDVLQ\D� EDLN� PHPLOLNL� OXOXVDQ� \DQJ� ZDNWX�
PHQXQJJX� SHNHUMDDQ� SHUWDPDQ\D� OHELK� FHSDW�� LQL�
DGDODK�GDPSDN�GDUL�IXQJVL�DNUHGLWDVL�LWX�VHQGLUL�EDJL�
FDORQ� SHQJJXQD� OXOXVDQ�� 'LWHPXNDQ� SXOD� EDKZD�
ZDNWX� WXQJJX� SHNHUMDDQ� SHUWDPD� LQL� WLGDN� WHUNDLW�
GHQJDQ� ZDNWX� SHQ\HOHVDLDQ� VWXGL� PDKDVLVZD� GDQ�
MXJD�,3.�OXOXVDQ� 

����6DUDQ 

%HUGDVDUNDQ� SDGD� NDMLDQ� \DQJ� WHODK� GLODNXNDQ��
EHEHUDSD�VDUDQ�SHUEDLNDQ�WHUNDLW�NDMLDQ�DGDODK�VHEDJDL�
EHULNXW� 

�� 3HUOX� GLODNXNDQ� VXUYH\� GHQJDQ� UHVSRQGHQ� GDUL�
MHQMDQJ� VHODLQ� 6�� \DQJ� OHELK� EDQ\DN�� DJDU� GDSDW�
GLOLKDW� SURILO� GDQ� MXJD� DQDOLVLV� \DQJ� OHELK� GDODP�
XQWXN� MHMDQJ� WHUVHEXW�� +DO� LQL� GLEXWXKNDQ� XQWXN�
PHOLKDW� SHQGLGLNDQ� WHNQLN� VLSLO� VHFDUD� EHUMHQMDQJ�
GDQ�WHUSDGX�DQWDU�MHQMDQJQQ\D� 

�� 6XUYH\� \DQJ� GLODNXNDQ� ROHK� %037766,� EDUX�
PHOLQJNXSL�VHEDJLDQ�VDMD�GDUL�DQJJRWDQ\D��VHKLQJJD�
SHUOX� GLODNXNDQ� VXUYH\� \DQJ� PHOLQJNXSL� SRSXODVL�
DQJJRWD� %037766,� SDGD�PDVD� \DQJ� DNDQ� GDWDQJ�
GDQ� GLODNXNDQ� VHFDUD� UXWLQ�� PLVDOQ\D� WDKXQDQ��
GHQJDQ� VLVWHP� \DQJ� WHULQWHJUDVL� GHQJDQ�
NHDQJJRWDDQ� 

�� .DMLDQ�\DQJ�GLODNXNDQ�VHOD\DNQ\D�GDSDW�GLODNXNDQ�
GHQJDQ�PHQJJXQDNDQ�GDWD�\DQJ�DGD�SDGD�%$1-37��
NKXVXV�XQWXN�SURJUDP�VWXGL� WHNQLN�VLSLO��PHVNLSXQ�
GDWD� %$1-37� WLGDN� GDSDW� PHQJJDPEDUNDQ� VXDWX�
SURILO� SDGD� VXDWX� ZDNWX�� NDUHQD� GLFDWDW� SDGD� VDDW�
SURJUDP� VWXGL� PHODNXNDQ� XVXODQ� DNUHGLWDVL�� .HUMD�
VDPD� DQWDUD� %037766,� GDQ� %$1-37� SHUOX�
GLODNXNDQ� XQWXN� PHQGDSDWNDQ� JDPEDUDQ� SURILO�
\DQJ�OHELK�DNXUDW� 

�� .DMLDQ�\DQJ�GLODNXNDQ�ROHK�%037766,� VHEDLNQ\D�
GLLNXWL� ROHK� RUJDQLVDVL� VHUXSD� SDGD� SURJUDP� VWXGL�
ODLQ��DJDU�NDMLDQ�\DQJ�VSHVLILN�WHUNDLW�SURJUDP�VWXGL�
WHUWHQWX� GDSDW� EHUGDPSDN� SDGD� SHQLQJNDWDQ�
NDSDVLWDV� SURJUDP� VWXGL� LWX� VHQGLUL�� GDQ� SDGD�
DNKLUQ\D� DNDQ� PHQLQJNDWNDQ� NXDOLWDV� SHQGLGLNDQ�
WLQJJL�GL�,QGRQHVLD� 

8FDSDQ�7HULPD�.DVLK 

3HQXOLV�� \DQJ� PHUXSDNDQ� SHQJXUXV� %037766,� GDQ�
MXJD� NRRUGLQDWRU� .RPGD�� PHQJXFDSNDQ� WHULPD� NDVLK�
GDQ�DSUHVLDVL�NHSDGD�VHPXD�DQJJRWD�%037766,�\DQJ�
WHODK� EHUSDUWLVLSDVL� PHQMDGL� UHVSRQGHQ� GDODP� NDMLDQ�
SURILO� SURJUDP� VWXGL� WHNQLN� VLSLO� LQL� GDQ� MXJD�
PHPEHULNDQ�PDVXNDQ� VDDW� GLVNXVL� WHUNDLW� KDVLO� NDMLDQ�
LQL� 

'DIWDU�3XVWDND 

$PU\�� 0��� +DUGMRPXOMDGL�� 6��� 0DNDULP�� &�$��� ������
.HJDJDODQ� .RQVWUXNVL� GDQ� .HJDJDODQ�
%DQJXQDQ� 'DODP� 3HUVSHNWLI� .HEHUODQMXWDQ�
.RQVWUXNVL��3URVLGLQJ�GDUL�.RQIHUHQVL�1DVLRQDO�
3DVFDVDUMDQD�7HNQLN�6LSLO��.1376�����������-
������%DQGXQJ����1RYHPEHU������� 

$UPDHQL��1�.���7ULVZDQGDQD�� ,�:�*���6DQMD\D�� ,�3�$���
������ %LD\D� 3HQ\HOHQJJDUDDQ� 60.�� 3DGD�
3UR\HN� 3HPEDQJXQDQ�+RWHO� GDQ�9LOOD� ,PSLDQD�
8EXG�� 3URVLGLQJ� GDUL� .RQIHUHQVL� 1DVLRQDO�
7HNQLN� 6LSLO� NH-���� ���-����� 'DULQJ� GDUL�
.DPSXV�,7%��-��2NWREHU������ 

$6&(�� ������&LYLO� (QJLQHHULQJ� %RG\� RI� .QRZOHGJH��
3UHSDULQJ� WKH� )XWXUH� &LYLO� (QJLQHHU�� (GLVL� ����
KWWSV���ZZZ�DVFH�RUJ�
FLYLOBHQJLQHHULQJBERG\BRIBNQRZOHGJH�� &LYLO�
(QJLQHHULQJ�%RG\�RI�.QRZOHGJH���7DVN�)RUFH��
$6&(�� GLDNVHV� SDGD� WDQJJDO� ��� 'HVHPEHU�
����� 

%$1-37�� ������ 'LUHNWRUL� +DVLO� $NUHGLWDVL� 3URJUDP�
6WXGL�� KWWSV���ZZZ�EDQSW�RU�LG�GLUHNWRUL�SURGL�
SHQFDULDQBSURGL�SKS�� GLDNVHV� SDGD� WDQJJDO� ���
'HVHPEHU������ 

%HVDUL�� 0�6��� ������ 3HQGLGLNDQ� 5HND\DVD� GDQ�
7HNQRORJL� 6LSLO� GL� ,QGRQHVLD�� 3URVLGLQJ� GDUL�
.RQIHUHQVL�1DVLRQDO�7HNQLN�6LSLO� NH-������-����
'DULQJ�GDUL�.DPSXV�,7%��-��2NWREHU������ 

%037766,�� ����D�� 7HQWDQJ� %037766,�� 6HMDUDK��
KWWSV���EPSWWVVL�QHW�VHMDUDK��� GLDNVHV� SDGD�
WDQJJDO����'HVHPEHU������ 

%037766,�� ����E�� 7HQWDQJ� %037766,�� %DGDQ�
2UJDQLVDVL�� KWWSV���EPSWWVVL�QHW�RUJDQLVDVL���
GLDNVHV�SDGD�WDQJJDO����'HVHPEHU������ 

(O-0DDGGDZ\�� 7��� (O-+DVVDQ�� +��� $O--DVVPL�� +���
.DPDUHGGLQH�� /��� ������ $SSO\LQJ� 2XWFRPHV-
%DVHG�/HDUQLQJ�LQ�&LYLO�(QJLQHHULQJ�(GXFDWLRQ��
����� ,(((� *OREDO� (QJLQHHULQJ� (GXFDWLRQ�
&RQIHUHQFH� �('8&21��� $SULO� ������ '2,��
��������('8&21������������� 

-XQDLGL�� $�� GNN��� ������ 3DQGXDQ� 3HQ\XVXQDQ�
.XULNXOXP� 3HQGLGLNDQ� 7LQJJL�� KWWS���
GLNWL�NHPGLNEXG�JR�LG�ZS-FRQWHQW�
XSORDGV���������%8.8-3$1'8$1-
3(1<8681$1-.85,.8/80-
3(1',',.$1-7,1**,-0%.0�SGI��
'LUHNWRUDW� -HQGHUDO� 3HQGLGLNDQ� 7LQJJL��
.HPHQWHULDQ� 3HQGLGLNDQ� GDQ� .HEXGD\DDQ��
GLDNVHV�SDGD����'HVHPEHU������ 

0HPRQ�� -�$��� 'HPLUG|÷HQ�� 5�(��� &KRZGKU\�� %�6���
������$FKLHYHPHQWV��RXWFRPHV�DQG�SURSRVDO�IRU�
JOREDO�DFFUHGLWDWLRQ�RI�HQJLQHHULQJ�HGXFDWLRQ�LQ�
GHYHORSLQJ� FRXQWULHV�� 3URFHGLD� -� 6RFLDO� DQG�
%HKDYLRUDO� 6FLHQFHV��9ROXPH���� ,VVXH���� ������
3DJHV�����-������,661�����-����� 
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5DYHVWHLMQ��:���.RS��-���������)RU�3URILW�DQG�3URVSHULW\��
7KH� &RQWULEXWLRQ� 0DGH� E\� 'XWFK� (QJLQHHUV� WR�
3XEOLF� :RUNV� LQ� ,QGRQHVLD�� ����-������ .LWOY�
3UHVV��,6%1������������������� 

9DE¡��$���$OYVYnJ��$���.\YLN��6���5H\PHUW��,��������7KH�
HVWDEOLVKPHQW�RI�IRUPDO�UHVHDUFK�JURXSV�LQ�KLJKHU�
HGXFDWLRQ� LQVWLWXWLRQV��1RUGLF� -RXUQDO� RI� 6WXGLHV�
LQ�(GXFDWLRQDO�3ROLF\��������-�� 
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