
�

&RS\ULJKW��������,QWLTDG��-XUQDO�$JDPD�GDQ�3HQGLGLNDQ�,VODP��7KLV�LV�DQ�RSHQ�DFFHV�DUWLFOH�XQGHU�

WKH�&&�%<�6$�OLVHQFH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�VD��������
îíî�

�

,17,4$'��-851$/�$*$0$�'$1�3(1',',.$1�,6/$0�

,661������������SULQW��__�,661������������RQOLQH���KWWS���MXUQDO�XPVX�DF�LG�LQGH[�SKS�LQWLTDG�

'2,��KWWSV���GRL�RUJ����������LQWLTDG�Y��L���������

3XEOLVKHG�'HFHPEHU������

,PSOHPHQWDVL�0RGHO�3HPEHODMDUDQ�.RRSHUDWLI�7LSH�6WXGHQW�7HDP�$FKLHYHPHQW�

'LYLVLRQ��67$'��'DODP�0HQLQJNDWNDQ�3UHVWDVL�%HODMDU�6LVZD�3DGD�0DWD�

3HODMDUDQ��3HQGLGLNDQ�$JDPD�,VODP�0DWHUL�+XNXP��4DOTDODK��5D�GDQ��

/DP��'L�.HODV�,;���603�1HJHUL���3DWXPEDN��

�
$FKPDG�%DKWLDU�

603�1HJHUL���3DWXPEDN�

(PDLO��DFKPDGEDKWLDU�#JPDLO�FRP�

�

$EVWUDFW� $UWLNHO�,QIR�

7KLV� FODVVURRP� DFWLRQ� UHVHDUFK� SXUSRVHV� IRU� LQFUHDVLQJ�

OHDUQLQJ� RXWFRPHV� RI� OHDUQHUV� LQ� 4DOTDODK�� 5D� DQG� /DP�

UHDGLQJ� ODZ� OHVVRQ� LQ� ,;��� FODVV� 3DWXPEDN� �� 6WDWH� -XQLRU�

+LJK� 6FKRRO� $FDGHPLF� <HDU� ����������� 7KLV� UHVHDUFK�

DSSO\�37.�GHVLJQ�ZLWK�SDUWLFLSDWRU\�DSSURDFK��%DVHG�RQ�WKH�

GDWD�DQDO\VLV��DW�WKH�EHJLQQLQJ�RI�DFWLRQ�REWDLQHG�WKH�OHYHO�RI�

FRPSOHWHQHVV� LQ� FODVVLFDO�� LW� LV� �� SHRSOH� ��������ZKLOH� WKH�

VWXGHQWV� ZKR� KDYH� QRW� H[SHULHQFH� PDVWHU\� LV� ��� VWXGHQWV�

���������2Q�WKH�ILUVW�F\FOH�RI�FRPSOHWHQHVV�OHYHO�RI�OHDUQLQJ�

RXWFRPHV�DW�FODVVLFDO�PHWKRG�LV����SHRSOH� ������ZKLOH� WKH�

QXPEHU�RI�VWXGHQWV�ZKR�KDYH�QRW�H[SHULHQFHG�NQRZOHGJH�LV�

��� VWXGHQWV� ������� )XUWKHUPRUH�� LQ� WKH� ODVW� F\FOH�� WKH�

FRPSOHWHQHVV� OHIHO� RI� VWXGHQW� OHDUQLQJ� RXWFRPHV�ZDV�PRUH�

DQG�PRUH�LQFUHDVHG�DV�PDQ\�DV����VWXGHQWV����������ZKLOH�

VWXGHQWV� ZKR� KDG� QRW� H[SHULHQFHG� PDVWHU\� DV� PDQ\� DV� ��

VWXGHQW���������

.H\ZRUGV�� 6WXGHQW� 7HDP� $FKFLHYHPHQW� 'LYLVLRQ� �67$'���

$FKLHYHPHQW�RI�/HDUQLQJ�

5HFHLYHG��

���6HSWHPEHU������

5HYLVHG��

���2FWREHU������

$FFHSWHG��

���1RYHPEHU������

$EVWUDN� �

'DODP� SHQHOLWLDQ� \DQJ� GLVDMLNDQ� ROHK� SHQXOLV� LQL� EHUWXMXDQ�

XQWXN� PHQLQJNDWNDQ� SUHVWDVL� EHODMDU� VLVZD� SDGD� PDWHUL�

SHPEHODMDUDQ�WHQWDQJ�KXNXP�EDFDDQ�4DOTDODK��5D�GDQ�/DP�

\DQJ� GLVHEDENDQ� VHODPD� LQL� VLVZD� PHPSXQ\DL� SUHVWDVL�

EHODMDU� \DQJ� UHQGDK� GDQ� PLQDW� EHODMDUQ\D� MXJD� UHQGDK��

3HQGHNDWDQ� \DQJ� GLJXQDNDQ� XQWXN� PHQGHVDLQ� 37.� LQL�

DGDODK� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ� SDUWLVLSDWLI��

$GDSXQ� DQDOLVLV� GDWD� \DQJ� GLSHUROHK� VHODPD� PHODNXNDQ�

WLQGDNDQ�GDODP�SHQHOLWLDQ�LQL�GLGDSDWNDQ�WLQJNDW�NHWXQWDVDQ�

EHODMDU� VHEDQ\DN��� VLVZD� ��������GDUL� ���VLVZD��GDQ�VLVZD�

\DQJ� EHOXP� PHQGDSDWNDQ� NHWXQWDVDQ� VHEDQ\DN� ��� VLVZD�

�������� GDUL� ��� VLVZD�� 3DGD� VLNOXV� SHUWDPD�� WLQJNDW�

�
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NHWXQWDVDQ� KDVLO� EHODMDU� VLVZD� VHFDUD� NODVLNDO� VHEDQ\DN� ���

VLVZD� DWDX� ��� �� GDUL� MXPODK� VLVZD� \DQJ� DGD�� .HPXGLDQ�

SDGD� VLNOXV� NHGXD�� GLGDSDW� WLQJNDW� NHWXQWDVDQ� KDVLO� EHODMDU�

VLVZD� PHQLQJNDW� PHQMDGL� ��� VLVZD� DWDX� ������ �� GDUL� ���

VLVZD�� VHGDQJNDQ� \DQJ� EHOXP�PHQJDODPL� NHWXQWDVDQ� KDVLO�

EHODMDU�KDQ\D���VLVZD�DWDX��������

.DWD�.XQFL��6WXGHQW�7HDP�$FKFLHYHPHQW�'LYLVLRQ�

�67$'���3UHVDWDVL�%HODMDU�

�

$�� 3HQGDKXOXDQ�

3HODMDUDQ� 3$,� DGDODL� VDODK� VDWX�

ELGDQJ� VWXGL� \DQJ� SDOLQJ� SRNRN� \DQJ�

PHPSHODMDUL� VHWLDS� DVSHN� NHKLGXSDQ��

.HKLGXSDQ� WLGDN� WHUOHSDV� GDUL� DJDPD�

\DQJ� PHUXSDNDQ� SRQGDVL� EHUJHUDNQ\D�

VXDWX� EDQJVD�� 0HODOXL� ELGDQJ� VWXGL�

3HQGLGLNDQ� �$JDPD� ,VODP��SHVHUWD�GLGLN�

DNDQ�GLDUDKNDQ�XQWXN�PHQMDGL�LQVDQ�DWDX�

LQGLYLGX� \DQJ� EHUNXDOLWDV� GDUL� VHJL�

LQWHOHNWXDO�� HPRVLRQDO� GDQ� VSLULWXDO��

3HVHUWD� GLGLN� GDSDW� EHUWDQJJXQJ� MDZDE�

SDGD� VHWLDS� VLVL� ZDNWX� \DQJ� LD�

SHUJXQDNDQ� GHQJDQ� SHQXK� PDQIDDW��

'HQJDQ� SHPEHODMDUDQ� 3HQGLGLNDQ�

$JDPD�,VODP�VLVZD�GLKDUDSNDQ� �PDPSX�

PHODNXNDQ� NHJLDWDQ� \DQJ� EHUDUWL� GDQ�

PHQMDGL� WHODGDQ� \DQJ� EDLN� GDODP�

NHKLGXSDQ�PDV\DUDNDW���

.HDGDDQ� \DQJ� VHEHQDUQ\D� \DQJ�

WHUMDGL� GL� ODSDQJDQ� GLGDSDWNDQ� EDKZD�

DQJJDSDQ� VLVZD� WHUKDGDS� SHODMDUDQ� LQL�

VDQJDW� WLGDN� GLKDUDSNDQ� EDKNDQ� PHUHND�

PHQLODL�WHUODOX�MDXK�GDUL�\DQJ�GLKDUDSNDQ�

WHQWDQJ� NHEHUDGDDQ� PDWHUL� LQL� \DQJ�

VHEHQDUQ\D� PHUXSDNDQ� PDWHUL� \DQJ�

VDQJDW� SHQWLQJ� \DQJ� DNDQ� GLWHUDSNDQ�

GDODP� NHKLGXSDQ� VHKDUL�KDUL�� � 3DGDKDO�

NRQVHS�GDUL�SHODMDUDQ�3HQGLGLNDQ�$JDPD�

,VODP� GDSDW� GLWHUDSNDQ� GDODP�

OLQJNXQJDQ�VHNRODK�DWDX�GL�GDODP�NHODV��

6LVZD� GDSDW� EHODMDU� EHUVRVLDOLVDVL��

EHULQWHUDNVL� GDQ� VDOLQJ� PHQJKDUJDL�

RUDQJ�ODLQ���

0LQDW� GDODP� EHODMDU� \DQJ�

GLPLOLNL�ROHK�VLVZD�VDQJDW�SHQWLQJ�XQWXN�

PHUDLK� SUHVWDVL�� -LND� PLQDW� EHODMDU� LWX�

WLQJJL�PDND�SUHVWDVL�\DQJ�GLSHUROHK�MXJD�

WLQJJL��7HWDSL�VHEDOLNQ\D�MLND�PLQDW�\DQJ�

GLPLOLNL� VLVZD� LWX� UHQGDK� PDND� VHFDUD�

RWRPDWLV� SUHVWDVLQ\D� MXJD� UHQGDK��

0RWLYDVL� EHODMDU� EHUSHQJDUXK� EHVDU�

WHUKDGDS� KDVLO�� 6LVZD� \DQJ� NXUDQJ�

WHUPRWLYDVL� FHQGHUXQJ� EHUVLNDS� WLGDN�

PHPSHUGXOLNDQ� PDWHUL� SHODMDUDQ� \DQJ�

WHODK� GLSHODMDUL�� PHQJHUMDNDQ� VRDO�

GHQJDQ� WLGDN� VXQJJXK�VXQJJXK� GDQ�

EHODMDU�KDQ\D�NHWLND�GLSHULQWDK��6HRUDQJ�



�

&RS\ULJKW��������,QWLTDG��-XUQDO�$JDPD�GDQ�3HQGLGLNDQ�,VODP��7KLV�LV�DQ�RSHQ�DFFHV�DUWLFOH�XQGHU�

WKH�&&�%<�6$�OLVHQFH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�VD��������
îíð�

�

,17,4$'��-851$/�$*$0$�'$1�3(1',',.$1�,6/$0�

,661������������SULQW��__�,661������������RQOLQH���KWWS���MXUQDO�XPVX�DF�LG�LQGH[�SKS�LQWLTDG�

'2,��KWWSV���GRL�RUJ����������LQWLTDG�Y��L���������

3XEOLVKHG�'HFHPEHU������

VLVZD� \DQJ� VXGDK� PHPLOLNL� GRURQJDQ�

\DQJ� WLQJJL� XQWXN� EHODMDU� WHQWXQ\D�

PHUHND�DNDQ�VHULXV�GDQ�WLGDN�PDLQ�PDLQ�

GDODP� EHODMDU� GDQ� PHUHND� DNDQ�

PHUDVDNDQ� EHWDSD� SHQWLQJQ\D� ZDNWX� LWX�

MLND�GLJXQDNDQ�XQWXN�EHODMDU���

3HQJLPSOHPHQWDVLDQ� PRGHO�

SHPEHODMDUDQ� LQL� GLKDUDSNDQ� GDSDW�

PHPEHULNDQ� VROXVL� WHQWDQJ� UHQGDKQ\D�

SUHVWDVL�VLVZD�GDQ�PRWLYDVL�VLVZD�GDODP�

PHPSHODMDUDL� PDWHUL�PDWHUL� \DQJ� DGD�

SDGD�PDWD� SHODMDUDQ� LQL�� 6HEDJLDQ� EHVDU�

SDUD� SHQGLGLN� \DQJ� PHPSXQ\DL� MLZD�

\DQJ� PDMX� GDQ� VHODOX� LQJLQ�

PHQLQJNDWNDQ� SURIHVLQ\D� GDODP�

PHQJDMDU�� WHQWXQ\D� VHQDQJ� GHQJDQ�

PHQHUDSNDQ� PRGHO� SHPEHODMDUDQ� \DQJ�

EHUVLIDW� PHQJDNWLINDQ� VLVZD� VHODPD�

GDODP� SURVHV� SHPEHODMDUDQ�� 0RGHO�

SHPEHODMDUDQ�\DQJ�EHUVLIDW�NRQYHQVLRQDO�

WHQWXQ\D�PHQJKDPEDW�NUHDWLYLWDV�EHODMDU�

VLVZD�� 7HWDSL� VHEDOLNQ\D�� PRGHO�

SHPEHODMDUDQ� QRQNRQYHQVLRQDO� DWDX�

PRGHUQ� DNDQ� PHPEXDW� VLVZD� PHQMDGL�

NUHDWLI�GDQ�DNWLI�GDODP�VXDVDQD�EHODMDU���

'L� VDPSLQJ� DGDQ\D� DQJJDSDQ�

GDUL� VLVZD� WHQWDQJ� NXUDQJ� SHQWLQJQ\DD�

SHODMDUDQ� LQL�� DGD� MXJD� DQJJDSDQ� \DQJ�

GDWDQJQ\D� GDUL� JXUX� \DQJ� PHPSXQ\DL�

DQJJDSDQ� \DQJ� VDPD� GHQJDQ� VLVZD�

VHKLQJJD� KDO� LQL� DNDQ� EHUDNLEDW� IDWDO�

WHUKDGDS� VLVZD� MLND� WLGDN� VHJHUD�

GLDQWLVLSDVL� GHQJDQ�PHODNXNDQ� WLQGDNDQ�

VHEDJDLPDQD� \DQJ� GLODNXNDQ� ROHK�

SHQHOLWL�����

%DQ\DN� SHUVRDODQ� \DQJ� GLDODPL�

GL�.HODV� ,;���603�1HJHUL���3DWXPEDN��

WHUXWDPD� SHUVRDODQ� \DQJ� PHQ\HEDENDQ�

VLVZD� WLGDN� ELVD� PHPSXQ\DL� SUHVWDVL�

\DQJ�GLEDQJJDNDQ��3HUVRDODQ�ODLQ�DGDODK�

DGDQ\D�DQJJDSDQ�EDKZD�PDWHUL�\DQJ�DGD�

SDGD� SHODMDUDQ� 3$,� WLGDN� VHSHQWLQJ�

SHODMDUDQ�SHODMDUDQ� ODLQQ\D� \DQJ� DGD�

GDODP� NXULNXOXP� \DQJ� GLWHUDSNDQ� GL�

VHNRODK�� 'DUL� SDQWDXDQ� SHQHOLWL� PHODOXL�

ZDZDQFDUD� GDQ� REVHUYDVL� GLSHUROHK�

EDKZD� PHWRGH� JXUX� GDODP�

PHQ\DPSDLNDQ� PDWHUL� LQL� PDVLK�

PHQJJXQDNDQ� FDUD� \DQJ� ODPD� VHSHUWL�

FHUDPDK�DWDX�JXUX�KDQ\D�PHPEHUL�WXJDV�

NHSDGD� VLVZD� XQWXN� PHQFDWDW� GL� SDSDQ�

WXOLV� VHKLQJJD� VLVZD� PHUDVD� WLGDN�

PHQGDSDW� SHUKDWLDQ� GDQ� WLGDN� GLEHUL�

SHOXDQJ� XQWXN� DNWLI� GDODP� NHJLDWDQ�

SHPEHODMDUDQ� GL� NHODV�� 0HWRGH� YHUVL�

ODPD� WHUVHEXW� VDQJDW� EHUSHQJDUXK�

WHUKDGDS�SHQLQJNDWDQ�SUHVWDVL�VLVZD����

6ROXVL� \DQJ� GLEXWXKNDQ� DGDODK�

XSD\D� \DQJ� LQRYDWLI� XQWXN� PHQJKDGDSL�

NHQ\DWDDQ� LQL�� VHKLQJJD� VLVZD� DNDQ�

PHUDLK� SUHVWDVLQ\D� VHWHODK� PHQHPSXK�

SHQGLGLNDQ� GL� VHNRODK�� 6DODK� VDWX� GL�
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DQWDUD� EHEHUDSD� FDUD� XQWXN� PHQJDWDVL�

SUREOHPDWLND� WHUVHEXW� GL� DWDV� WLGDN� ODLQ�

KDQ\D� GHQJDQ� PHQJXEDK� PHWRGH�

SHQJDMDUDQ� \DQJ� GLODNXNDQ� JXUX��

'LDQWDUD� EHEHUDSD� PRGHO� SHPEHODMDUDQ�

\DQJ�DGD�GDODP�KDO�LQL�SHQHOLWL�PHQFRED�

PHQDZDUNDQ� VDWX� PRGHO� SHPEHODMDUDQ�

\DQJ� WHSDW� XQWXN� PDWHUL� WHQWDQJ� KXNXP�

TDOTDODK�� UD� GDQ� ODP� GDODP� SHODMDUDQ�

3$,�� \DLWX� PRGHO� SHPEHODMDUDQ�

NRRSHUDWLI�WLSH�67$'���

3HQHUDSDQ� \DQJ� GLWDZDUNDQ�

GDODP� PRGHO� SHPEHODMDUDQ� LQL� DNDQ�

PHUXEDK� PHWRGH� PHQJDMDU� ODPD� \DQJ�

VHODPD�LQL�GLODNXNDQ�ROHK�JXUX�GDQ�VLVZD�

KDQ\D� GLMDGLNDQ� VHEDJDL� SHQRQWRQ� GDQ�

SHQGHQJDU� VDMD� GDODP� SURVHV� NHJLDWDQ�

EHODMDU� PHQJDMDU� GL� NHODV�� 'HQJDQ�

GLWHUDSNDQQ\D� PRGHO� LQ� PDND� QDQWLQ\D�

GLKDUDSNDQ� VLVZD� DNDQ� DNWLI� GHQJDQ�

VHQGLULQ\D� VHODPD� PHUHND� EHUDGD� GL�

GDODP�NHODV�NDUHQD�GHQJDQ�GLDGDNDQQ\D�

SHQJHORPSRNNDQ� VLVZD� \DQJ� DGD� GDODP�

WLP�\DQJ�WHUGLUL�GDUL�HPSDW�VDPSDL�HQDP�

VLVZD� VHFDUD� RWRPDWLV� NHEHUDGDDQ� VLVZD�

GDODP� NHORPSRN� WLGDN� DNDQ� GLDP� VDMD��

.DUHQD� PHUHND� PHUDVD� EHUDGD� GDODP�

UXDQJ� OLQJNXS� \DQJ� PHPEXDW� PHUHND�

PHQMDGL�DNWLI�GDQ�VDOLQJ�EHUORPED�XQWXN�

PHPEHULNDQ� SHQGDSDWQ\D� GDODP�

NHORPSRN���

0RGHO� SHPEHODMDUDQ� \DQJ� DNDQ�

GLWHUDSNDQ�GDODP�NHODV�LQL�DNDQ�PHUXEDK�

VXDVDQD� EHODMDU� VLVZD� GDUL� \DQJ� EHUVLIDW�

SDVLI� PHQMDGL� DNWLI� NDUHQD� VLVZD� DNDQ�

GLODWLK� XQWXN� EHUGLVNXVL� GHQJDQ�

PHQJHPXNDNDQ� SHQGDSDWQ\D� NHSDGD�

WHPDQQ\D�\DQJ�DGD�GDODP�VDWX�NHORPSRN�

GDQ� QDQWLQ\D� DNDQ� GLVDPSDLNDQ� KDVLO�

GLVNXVLQ\D� NH� NHORPSRN� ODLQ�� 'HQJDQ�

PRGHO� VHSHUWL� LQL� PDND� VLVZD� VHFDUD�

RWRPDWLV� GLODWLK� XQWXN� DNWLI� GHQJDQ�

EHUILNLU� NULWLV� GDQ� EHUDQL� GDODP�

PHQ\DPSDLNDQ� SHQGDSDWQ\D� NH� WHPDQ�

WHPDQQ\D� \DQJ� ODLQ�� 'HQJDQ� GHPLNLDQ�

PDND� GLKDUDSNDQ� VLVZD� GDSDW�PHQ\XNDL�

SHODMDUDQ� DWDX� ELGDQJ� VWXGL� 3HQGLGLNDQ�

$JDPD� ,VODP� \DQJ� VXGDK� WHUFDQWXP�

GDODP�NXULNXOXP�VHNRODK��

�

%�� 3HQJHUWLDQ�%HODMDU���

-LND� DGD� SHUXEDKDQ� GDODP�

WLQJNDK� ODNX� GDUL� DUDK� \DQJ� WLGDN� EDLN�

PHQXMX� NH� DUDK� \DQJ� EDLN� DWDX� GDUL�

PRUDO� DWDX� DNKODN� � \DQJ� EXUXN�PHQMDGL�

EDLN� VHWHODK� PHODOXL� SURVHV� WHUWHQWX�

LWXODK� \DQJ� GLQDPDNDQ� GHQJDQ� EHODMDU��

3HUXEDKDQ�WLQJNDK�ODNX�LWX�GDSDW�EHUXSD�

NHWHUDPSLODQ�� NHFDNDSDQ� GDQ� VLNDS�

VHVHRUDQJ� WHUKDGDS� \DQJ� ODLQQ\D��

0HQXUXW� 6DGLUPDQ�� PHQ\DWDNDQ� EDKZD�

\DQJ�GLPDNVXG�SHUXEDKDQ�GDODP�EHODMDU�
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DGDODK� PHQJXEDK� WLQJNDK� ODNX� GDUL�

VLWXDVL� DWDX� NHDGDDQ� VHVHRUDQJ� \DQJ�

WLGDN� VXND� EHODMDU� PHQMDGL� VHVHRUDQJ�

\DQJ� PHQMDGL� VXND� XQWXN� PHODNXNDQ�

NHJLDWDQ� EHODMDU��� 0HQXUXW� 0RUJDQ�

GDODP� EXNX� \DQJ� GLWXOLV� ROHK� 6XSULMRQR�

GDODP� WXOLVDQQ\D�� PHQ\DWDNDQ� EDKZD�

DGDQ\D� SHUXEDKDQ� SHULODNX� VHWHODK�

PHODOXL� SURVHV� WHUWHQWX� \DQJ� EHUVLIDW�

WHWDS� DWDX� SHUPDQHQ� GDQ� SHULODNX�

WHUVHEXW� GLWXDQJNDQ� GDODP� NHKLGXSDQ�

\DQJ�Q\DWD�PDND�GDSW�GLDUWLNDQ�EHODMDU���

6HGDQJNDQ� PHQXUXW� 0XKLELQ� 6\DK��

PHQJDWDNDQ�EHODMDU�ELVD�EHUDUWL�NHJLDWDQ�

\DQJ� GLODNXNDQ� ROHK� VHVHRUDQJ� \DQJ�

EHUVLIDW� EHUNDOD� GDQ� PHPSXQ\DL�

WLQJNDWDQ�WLQJNDWDQ� WHUWHQWX� \DQJ�

GLMDGLNDQ� VHEDJDL� SURVHV�GDODP� WLDS�WLDS�

MHQMDQJ�GDQ�EHQWXN�EHQWXN�SHQGLGLNDQ����

6HODQMXWQ\D� PHQXUXW� 6ODPHWR�

PHQJDWDNDQ� EDKZD� XVDKD� VHVHRUDQJ�

PHODOXL� VXDWX� SURVHV� WHUWHQWX� \DQJ�

PHQLPEXONDQ� DGDQ\D� SHUXEDKDQ� GDODP�

EHQWXN�WLQJNDK�ODNX�VHVHRUDQJ�\DQJ�WHODK�

PHODNXNDQ� LQWHUDNVL� DWDX� KXEXQJDQ�

GHQJDQ� OLQJNXQJDQ� VHNLWDUQ\D� GLVHEXW�

�������������������������������������������������������������
�$0� 6DGLUPDQ�� ,QWHUDNVL� GDQ�0RWLYDVL�

0HQJDMDU��-DNDUWD��5DMDZDOL�3HUV���������K������
�$JXV�6XSULMRQR��&RRSHUDWLYH�/HDUQLQJ�

7HRUL� GDQ� $SOLNDVL� 3$,.(0� �<RJ\DNDUWD��

3XVWDND�%HODMDU���������K����
�0XKLELQ� 6\DK�� 3VLNRORJL� 3HQGLGLNDQ�

�-DNDUWD��5LQHND�&LSWD���������K������

EHODMDU��� '\PLDWL� GDODP� NDU\DQ\D�

PHQJDWDNDQ� GHILQLVL� GDUL� NDWD� EHODMDU�

DGDODK� DGDQ\D� SHUXEDKDQ� PHQWDO� \DQJ�

WHUMDGL�SDGD�GLUL�VLVZD���

%HUGDVDUNDQ��EHEHUDSD�UDQJNDLDQ�

SHUQ\DWDDQ� \DQJ� DGD�� PDND� SHQHOLWL�

PHPEHULNDQ� NHVLPSXODQ� WHQWDQJ� EHODMDU�

PHUXSDNDQ� WHUMDGLQ\D� SHUXEDKDQ�

SHULODNX� VHVRUDQJ� \DQJ� EHUVLIDW�

SHUPDQHQ� \DQJ� GLDNLEDWNDQ� GDUL�

SHQJDODPDQ�\DQJ�PHPSHQJDUXKL�WLQJNDK�

ODNX� VHVHRUDQJ�� � 2OHK� NDUHQDQ\D��

SHQJHUWLDQ� EHODMDU� GLSULRULWDVNDQ� EXNDQ�

VHNHGDU� PHQJKDIDO� GDQ� PHQJLQJDW� VDMD��

DNDQ� WHWDSL� OHELK� SHQWLQJ� ODJL� DGDODK�

XQWXN� PHQJDSOLNDVLNDQ� SHQJHWDKXDQ�

\DQJ� WHODK� DGD� \DQJ� GLUDLK� VHODPD�

EHODMDU� NH� GDODP� NHKLGXSDQQ\D� VHKDUL�

KDUL�� 'DUL� SHQJDODPDQ� EHODMDU� VLVZD�

KDUXV� GDSDW� PHQHPXNDQ� VHVXDWX� XQWXN�

GLULQ\D�� PHQ\HOHVDLNDQ� PDVDODK� GDQ�

EHUEXDW�GDODP�EHUEDJDL�PDFDP�JDJDVDQ����

$GDSXQ� NRQVHS� WHQWDQJ� DGDQ\D�

VXDWX� SHUXEDKDQ� SDGD� GLUL� VHVHRUDQJ�

VHWHODK� PHODOXL� EHEHUDSD� MHQMDQJ� GDQ�

SURVHV� KXEXQJDQ� WLPEDO� EDOLN� DQWDUD�

VHVRUDQJ�GHQJDQ�OLQJNXQJDQ�\DQJ�DGD�GL�

�������������������������������������������������������������
�6ODPHWR�� )DNWRU�)DNWRU� \DQJ�

0HPSHQJDUXKL� %HODMDU� �-DNDUWD�� 37� 5LQHND�

&LSWD���������K����
�'LP\DWL�� %HODMDU� GDQ� 3HPEHODMDUDQ�

�-DNDUWD��5LQHND�&LSWD���������K����
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3XEOLVKHG�'HFHPEHU������

VHNLWDUQ\D� GDSDW� GLDUWLNDQ� VHEDJDL� KDVLO�

GDUL� EHODMDU� VHVHRUDQJ�� 3HUXEDKDQ� \DQJ�

GLPDNVXG� GLVLQL� DGDODK� DGDQ\D�

SHUEHGDDQ� WLQJNDK� ODNX� DWDX� SHULODNX�

VHVHRUDQJ� PHQXMX� DUDK� \DQJ� OHELK� EDLN�

GDUL� NHDGDDQ� VHEHOXPQ\D�� &RQWRKQ\D�

VHVHRUDQJ� EHUXEDK� VLIDWQ\D� GDUL� VLIDW�

VRPERQJ�PHQMDGL� UHQGDK� KDWL�� GDUL� VLIDW�

PDODV� PHQMDGL� UDMLQ� GDQ� \DQJ� OHELK�

SHQWLQJ� ODJL� DGDODK� GDUL� NHDGDDQ� \DQJ�

GXOXQ\D� WLGDN� PHQJHWDKXL� WHQWDQJ� DSD�

DSD� PHQMDGL� WDKX� WHQWDQJ� VHVXDWX� GDQ�

GDUL� SHULODNX� WHUFHOD� PHQMDGL� SHULODNX�

WHUSXML���

$JXV� 6XSULMRQR� PHQJXWDUDNDQ�

DGDQ\D� VLNDS�VLNDS�� EHEHUDSD� SROD� GDUL�

SHUEXDWDQ� \DQJ� GLODNXNDQ� VHVHRUDQJ�

\DQJ� GLSHUROHK� PHODOXL� NHWHUDPSLODQ�

\DQJ� GLGDSDW� PHUXSDNDQ� GHILQLVL� GDU�

NHEHUKDVLODQ� EHODMDU� VHVHRUDQJ��� GDQ�

2PDU� +DPDOLN� � PHQ\DPSDLNDQ� MXJD�

WHQWDQJ�KDVLO�GDUL�EHODMDU�\DQJ�GLODNXNDQ�

VHVHRUDQJ� LWX� DNDQ� QDPSDN� VHWHODK�

VHVHRUDQJ� PHODNXNDQ� WLQGDNDQ� \DQJ�

EHUEHGD� GDUL� VHEHOXPQ\D�� DNDQ� WHWDSL�

SHUEHGDDQ� WLQGDNDQ� LWX� WHQWXQ\D�PHQXMX�

NH�DUDK�\DQJ�OHELK�EDLN�GDUL�VHEHOXPQ\D�

�������������������������������������������������������������
�$JXV��&RRSHUDWLYH�/HDUQLQJ�7HRUL�GDQ�

$SOLNDVL�3$,.(0��<RJ\DNDUWD��3HQHUELW�3XVWDND�

%HODMDU��WDKXQ��������K���

GDQ� EXNDQ� VHEDOLNQ\D��� 'LP\DWL� MXJD�

WLGDN� NHWLQJJDODQ� PHPEHULNDQ�

NRPHQWDUQ\D� WHQWDQJ� KDVLO� EHODMDU� \DQJ�

PHQXUXWQ\D� PHUXSDNDQ� KDVLO� WLQGDNDQ�

GDUL� SHQJDMDUDQ� GDQ� NHPDPSXDQ�

VHVHRUDQJ� GDODP� EHUEDJDL� ELGDQJ� \DQJ�

GLWUDQVIHU�PHODOXL�NHJLDWDQ�EHODMDU���

%HUGDVDUNDQ� NRQWHNV� \DQJ� VXGDK�

GLSDSDUNDQ� VHEDJLPDQD� WHUVHEXW� GL� DWDV�

PDND�SHQXOLV�PHQLPSXONDQ�KDVLO�EHODMDU�

WHUMDGL� MLND� VHVHRUDQJ� WHODK� PHQJDODPL�

SHUXEDKDQ� GDODP� EHUSHULODNX� VHWHODK�

PHODOXL� SURVHV� SHQGLGLNDQ� GDQ�

SHQJDMDUDQ�\DQJ�GLODNXNDQ�ROHK�SHQGLGLN�

DWDX� JXUX� GDODP� ZDNWX� WHUWHQWX��

3HUXEDKDQ� \DQJ� GLDODPL� VLVZD� WHUMDGL�

GDODP� EHQWXN� SHQJHWDKXDQ� \DQJ� PDNLQ�

PHOXDV�� GDODP� EHQWXN� VLNDS� \DQJ�

VHPDNLQ� PHPEDLN� GDQ� GDODP� EHQWXN�

NHWHUDPSLODQ�\DQJ�VHPDNLQ�EDQ\DN���

&�� )DNWRU�)DNWRU�\DQJ�

0HPSHQJDUXKL�+DVLO�%HODMDU�

.HEHUKDVLODQ� VHVHRUDQJ� VWHODK�

PHODNXNDQ� SURVHV� EHODMDU� WHQWXQ\D�

VHWHODK� GLXNXU� GHQJDQ� EHEHUDSD� SURVHV�

XMLDQ� \DQJ� GLWHUDSNDQ� GL� VHNRODK� PXODL�

GDUL� XODQJDQ� KDULDQ�� EXODQDQ�� WHQJDK�

�������������������������������������������������������������
�2PDU�� 3URVHV� %HODMDU�0HQJDMDU�

�-DNDUWD��37��%XPL�$NVDUD���������K�������
�'LP\DWL��%HODMDU�GDQ�3HPEHODMDUDQ�

�-DNDUWD��5LQHND�&LSWD���������K�����
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3XEOLVKHG�'HFHPEHU������

VHPHVWHU� GDQ� DNKLU� VHPHVWHU� VDPSDL� NH�

XMLDQ�DNKLU�VHNRODK���

$JDU�VLVZD�GDSDW�PHUDLK�SUHVWDVL�

\DQJ� WLQJJL� GDODP� EHODMDUQ\D� SHUOX�

GLNHWDKXL� IDNWRU�IDNWRU� DSD� VDMD� \DQJ�

ELVD� PHPSHQJDUXKLQ\D�� +DO� LQL� VHVXDL�

GHQJDQ� \DQJ� GLNDWDNDQ� 6ODPHWR� \DQJ�

PHQXUXWQ\D� \DQJ� GDSDW� PHPSHQJDUXKL�

KDVLO� EHODMDU� VHVHRUDQJ� DGD� IDNWRU� \DQJ�

GDUL� GDODP� DWDX� LQWHUQDO� GD� QDGD� MXJD�

IDNWRU� \DQJ� EHUDVDO� GDUL� OXDU� DWDX�

HNVWHUQDO��)DNWRU�\DQJ�EHUDVDO�GDUL�GDODP�

VHSHUWL� SVLNRORJLV�� GDQ� IDNWRU� \DQJ�

EHUDVDO�GDUL�OXDU�VHSHUWL�IDNWRU�VRVLDO���

'DUL� NHGXD� IDNWRU� WHUVHEXW� \DLWX�

LQWHUQDO� GDQ� HNVWHUQDO� NHGXDQ\D� VDQJDW�

EHUSHQJDUXK� WHUKDGDS� SHQLQJNDWDQ�

SUHVWDVL� GDQ� KDVLO� NHJLDWDQ� EHODMDU�

VHVHRUDQJ�� .HGXD�GXDQ\D� WLGDN� ELVD�

GLSLVDKNDQ� NDUHQD� DGD� SDGD� GLUL�

VHVHRUDQJ�� 7XJDV� VHRUDQJ� JXUX� GLVLQL�

DGDODK�XQWXN�PHPEHULNDQ�PRWLYDVL�\DQJ�

PHQXMX� SDGD� SHUXEDKDQ� SHULODNX� \DQJ�

OHELK�EDLN�GDUL�VHEHOXPQ\D��

'�� 3HPEHODMDUDQ�.RRSHUDWLI��

'DODP� 0HODNXNDQ� .HJLDWDQ�

%HODMDU� 0HQJDMDU� +HQGDNQ\D� *XUX�

0DPSX� 0HQJJXQDNDQ� 0RGHO�0RGHO�

�������������������������������������������������������������
�6ODPHWR�� )DNWRU�)DNWRU� \DQJ�

0HPSHQJDUXKL� %HODMDU� �-DNDUWD�� 5LQHND� &LSWD��

�������K������

3HPEHODMDUDQ�� 0RGHO� 3HPEHODMDUDQ�

<DQJ� %HUVLIDW� $GDQ\D� .HUMDVDPD�

.HORPSRN� <DQJ� 0HQ\HEDENDQ� $GDQ\D�

+XEXQJDQ� 7LPEDO� %DOLN� $QWDUD� <DQJ�

6DWX� 'HQJDQ� <DQJ� /DLQQ\D� $WDX� <DQJ�

%LDVD� 'LVHEXW� 'HQJDQ� .RRSHUDWLI��

0RGHO� ,QL� 0HPSXQ\DL� 3HQJHUWLDQ�

'LPDQD� 6HRUDQJ� 6LVZD� 'DSDW� %HODMDU�

'HQJDQ� %DLN� 6HWHODK� ,D� 0DVXN� 'DODP�

.HORPSRN� .HFLO� 8QWXN� 0HODNXNDQ�

'LVNXVL� 'DQ� %HNHUMD� 6DPD� 'DODP�

0HQJHUMDNDQ� 7XJDV�7XJDV� <DQJ�

'LEHULNDQ� 2OHK� *XUX� <DQJ� 7XMXDQ�

8WDPDQ\D� $GDODK� 8QWXN� 0HQFDSDL�

+DVLO�$NKLU�<DQJ�0DNVLPDO�'DUL�6HWLDS�

0DWD� 3HODMDUDQ� 6HEDJDLPDQD� <DQJ�

7HUGDSDW� 'DODP� .XULNXOXP� <DQJ�

'LEHUODNXNDQ��

$JXV� 6XSULMRQR� 0HQJDWDNDQ�

%DKZD� 'DODP� 3HPEHODMDUDQ� .RRSHUDWLI�

*XUX� 0HPEHULNDQ� 7XJDV�7XJDV� 3DGD�

6HWLDS� .HORPSRN� <DQJ� 1DQWLQ\D� $NDQ�

'LEDKDV� 2OHK� 6LVZD� 'DODP�

.HORPSRNQ\D�� 6HEHOXPQ\D� *XUX� 7HODK�

0HPEDJL� 6LVZD� .H� 'DODP� %HEHUDSD�

.HORPSRN�� 6HWHODK� 7XJDV� 'LEDJLNDQ�

'DQ� 6LVZD� 0XODL� %HNHUMD�� *XUX� 7HWDS�

0HQJDZDVL� 'DQ� 0HPEHULNDQ�

%LPELQJDQ� $WDX� $UDKDQ� 6XSD\D�

3HUELQFDQJDQ�$QWDU�6LVZD�7LGDN�.HOXDU�

'DUL� 3HUPDVDODKDQ� $WDX� 7XJDV� <DQJ�
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3XEOLVKHG�'HFHPEHU������

'LEHULNDQ� 2OHK� *XUX���� 6HGDQJNDQ�

0HQXUXW� 6DGLUPDQ�'DODP�3HPEHODMDUDQ��

.RRSHUDWLI� 6LVZD� 'LEHQWXN� 'DODP�

%HEHUDSD� .HORPSRN� .HFLO� <DQJ� 6HWLDS�

.HORPSRNQ\D� 0LQLPDO� $GD� �� 2UDQJ�

'DQ� 0DNVLPDO� �� 2UDQJ� 6LVZD� <DQJ�

0HPSXQ\DL�7LQJNDWDQ�.HFHUGDVDQ�<DQJ�

%HUEHGD�%HGD� $WDX� +HWHUURJHQ� 'DODP�

6HJDOD�+DO����

'DODP� 3HPEHODMDUDQ� ,QL� 6LVZD�

$NDQ� 7HUODWLK� 'HQJDQ� &DUD�&DUD�

%HUELFDUD� 'DODP� %HUGLVNXVL� 'DQ� &DUD�

%HULQWHUDNVL� 'HQJDQ� 7HPDQ� 6HNHODVQ\D�

6HKLQJDQ� $NDQ� 0XQFXN� .HEHUDQLDQ�

'DODP� 'LULQ\D� 8QWXN� %HUEXDW� $WDX�

0HQFLSWDNDQ� 6HVXDWX� <DQJ� %DUX� 'DQ�

%HUPDQIDDW���

6HODQMXWQ\D� -RKQVRQ� 'DQ�

-RKQVRQ� 'DODP� 1XUKDGL� 0HQJDWDNDQ�

%DKZD� 3HPEHODMDUDQ� .RRSHUDWLI�

0HUXSDNDQ� 0RGHO� <DQJ� 6HQJDMD�

'LFLSWDNDQ� 'DODP� 0HODNXNDQ�

3HPEHODMDUDQ� 'L� 'DODP� .HODV� 'HQJDQ�

6LVWHP� .HORPSRN�.HORPSRN� <DQJ�

'LEHQWXN�GDQ�0DVLQJ�0DVLQJ�.HORPSRN�

6DOLQJ�%HUXVDKD�6HFDUD�0DNVLPDO�8QWXN�

�������������������������������������������������������������
��$JXV� 6XSULMRQR�� &RRSHUDWLYH�

/HDUQLQJ� 7HRUL� GDQ� $SOLNDVL� 3$,.(0�

�<RJ\DNDUWD��3XVWDND�%HODMDU���������K����
��$0�6DGLUPDQ��,QWHUNDVL�GDQ�0RWLYDVL�

%HODMDU�0HQJDMDU��-DNDUWD��5DMDZDOL�3HUV��������

K�����

0HQGDSDWNDQ� 7XMXDQ�'DUL�0DWHUL� <DQJ�

'LVDPSDLNDQ����

%HUGDVDUNDQ� 3DGD� %HEHUDSD�

3HQMHODVDQ� <DQJ� $GD�� 0DND� 'DSDW�

'LNHWDKXL� 7HQWDQJ� 0DNQD� 'DUL�

3HPEHODMDUDQ�<DQJ�%HUVLIDW�.RRSHUDWLI��

'DODP� 3HPEHODMDUDQ� ,QL� 6LVZD�'LWXQWXW�

8QWXN� %LVD�0HQ\HVXDLNDQ� 'LUL� 'HQJDQ�

<DQJ� /DLQQ\D�� 6LVZD� +DUXV� 6DOLQJ�

0HQJKDUJDL� 3HQGDSDW� 7HPDQQ\D� 'DQ�

%HUWDQJJXQJ� -DZDE� 7HUKDGDS�

3HQ\HOHVDLDQ� 7XJDV� <DQJ� 'LEHULNDQ�

*XUX�� 0HODOXL� 3HPEHODMDUDQ� ,QL� 6HJDOD�

3HUPDVDODKDQ� <DQJ� 6XOLW� 6HNDOLSXQ�

$NDQ� 'DSDW� 'LSHFDKNDQ� %HUVDPD� -LND�

'LNHUMDNDQ� 'HQJDQ� 6HFDUD�

%HUNHORPSRN��

�

(�� -HQLV�-HQLV� 3HPEHODMDUDQ�

.RRSHUDWLI�

� 6HODQMXQ\D� 0HQXUXW� $JXV�

6XSULMRQR�PHQJDWDNDQ�EDKZD�MHQLV�MHQLV�

SHPEHODMDUDQ� NRRSHUDWLI� LWX� WHUGLUL� GDUL��

��� 7KLQN� 3DLU� 6KDUH� ��� 1XPEHUHG�

7RJHWKHU� ��� -,*6$:�� ��� 7ZR� 6WD\� 7ZR�

6WUD\� ��� 0DNH� D� 0DFWK�� ��� ,QVLGH�

2XWVLGH� &LUFOH�� ��� /LVWHQLQJ� 7HDP�� ���

3RLQW� &RXQWHU� 3RLQW� ��� 7KH� 3RZHU� RI�

7ZR�� ���� � %DPERR� 'DQFLQJ� ����� WHDP�

�������������������������������������������������������������
��1XUKDGL�� .XULNXOXP� ����� 3HUWDQ\DDQ�

GDQ� -DZDEDQ� �-DNDUWD�� 37� *UDVLQGR�� ������� K��

�����
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3XEOLVKHG�'HFHPEHU������

DVVLVWHG� LQGLYLGXDOL]DWLRQ� �7$,��� ����

FRRSHUDWLYH� LQWHJUDWHG� UHDGLQJ� DQG�

FRPSRVLWLRQ� �&,5&��� ���� JURXS�

LQYHVWLJDWLRQ� ��� �� � VWXGHQW� 7HDP�

DFKLHYHPHQW�GLYLVLRQV��67$'�����

%HULNXW�DNDQ�GLMHODVNDQ�EHEHUDSD�

PRGHO�SHPEHODMDUDQ�NRRSHUDWLI��\DLWX��

���67$'�

67$'�PHUXSDNDQ�VLQJNDWDQ�GDUL�

6WXGHQW� 7HDP� $FKLHYHPHQW�

'LYLVLRQV�� <DQJ� LQWLQ\D� NHORPSRN�

EHODMDU� \DQJ� WHUGLUL� GDUL� VLVZD� \DQJ�

PHPSXQ\DL� WLQJNDW� LQWHOHQMHVL� \DQJ�

EHUEHGD�EHGD� \DQJ� VDOLQJ� EHNHUMD�

VDPD� XQWXN� PHQFDSDL� WXMXDQ� \DQJ�

VDPD��

���-LJVDZ��

0RGHO� MLJVDZ� \DQJ� OHELK�

PHQHNDQNDQ� DNWLYLWDV� VLVZD� \DQJ�

EHNHUMD� VDPD� GDODP� EHODMDU� GHQJDQ�

VLVWLP� VDOLQJ� WXNDU� SHQJDODPDQ� \DQJ�

GLVDPSDLNDQ�ROHK�VHRUDQJ�DKOL�NHSDGD�

WHPDQQ\D��

���*URXS�,QYHVWLJDWLRQ�

0RGHO� JURXS� LQYHVWLJDWLRQ�

PHQHNDQNDQ� SDGD� NHPDPSXDQ�

EHUNRPXQLNDVL� \DQJ� EDLN� GDQ�

NHWHUDPSLODQ� GDODP� SURVHV�

�������������������������������������������������������������
��$JXV�6���&RRSHUDWLYH�/HDUQLQJ�7HRUL�

GDQ�$SOLNDVL�3$,.(0��<RJ\DNDUWD��3HQHUELW�

3XVWDND�%HODMDU���������K�����

EHUNHORPSRN�GLPDQD�VHWLDS�NHORPSRN�

GLEHUL� NHEHEDVDQ� XQWXN� PHQHQWXNDQ�

WHPD�VHQGLUL��

���0RGHO�7KLQN��3DLU��6KDUH��736���

0RGHO� LQL� PHQJXWDPDNDQ�

SHPLNLUDQ� VLVZD� WHQWDQJ� PDWHUL�

VHWHODK�GLEHULNDQ�ZDNWX�ROHK�JXUX�GDQ�

VLVZD� GLEHULNDQ� NHVHPSDWDQ� XQWXN�

PHUVHSRQ� SHUWDQ\DDQ� JXUX� GHQJDQ�

FDUD�EHUNHORPSRN��

���1XPEHU�+HDG�7RJHWKHU��1+7���

0RGHO� 1+7� PHQJXWDPDNDQ�

DVSHN� NHWHUOLEDWDQ� VHRUDQJ� VLVZD�

GDODP�VXDWX�NHORPSRN�XQWXN�PHQFDUL�

PHJRODK� GDQ� VHODQMXWQ\D�

PHPSUHVHQWDVHNDQQ\D�GL�GHSDQ�NHODV���

���0DNH�$�0DFWK��

0DNH�D�PDFWK�PHUXSDNDQ�PRGHO�

GLPDQD� VLVZD� GLEHUL� NHVHPSDWDQ�

XQWXN� PHQFRFRNNDQ� VHVXDWX� \DQJ�

WHODK� GLSHUWXQMXNNDQ� ROHK� JXUX�

VHKLQJJD� PHQMDGL� VDWX� SHQJHUWLDQ�

\DQJ�XWXK�WHQWDQJ�PDWHUL�\DQJ�VHGDQJ�

GLDMDUNDQ�

���7*7�

0RGHO� LQL� VDPD� MXJD� GHQJDQ�

PRGHO�\DQJ�ODLQQ\D��KDQ\D�GDODP�KDO�

LQL� VHRUDQJ� VLVZD� \DQJ� DKOL� GLEHUL�

NHZHQDQJDQ� XQWXN� PHQMDGL� WXWRU�

WHUKDGDS�VLVZD�\DQJ�ODLQQ\D��
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� �'DUL� EHEHUDSD� MHQLV� PRGHO�

PRGHO� SHPEHODMDUDQ� \DQJ� GLNHUMDNDQ�

GHQJDQ� VLVWHP� NHORPSRN� VHEDJDLPDQD�

WHUVHEXW� GL� DWDV� PDND� GDSDW� GLDPELO�

EHQDQJ� PHUDK� GDQ� LQWL� VDUL� EHODMDU�

NHORPSRN� \DLWX� JXUX� KDQ\DODK� VHEDJDL�

SHPELPELQJ�GDQ�PHPEHULNDQ�SHQJXDWDQ�

GDODP� SHPEHODMDUDQ� GDQ� VLVZD� OHELK�

GLKDUDSNDQ� XQWXN� DNWLI� GDODP�

NHORPSRNQ\D��

� 'DUL� EHEHUDSD� MHQLV� PRGHO�

SHPEHODMDUDQ� NRRSHUDWLI� GL� DWDV� \DQJ�

GLJXQDNDQ� ROHK� SHQHOLWL� DGDODK� PRGHO�

SHPEHODMDUDQ�WLSH�67$'��

�

)�� 3HPEHODMDUDQ�.RRSHUDWLI�7LSH�

67$'�

6HEDLNQ\D� EDJL� JXUX� \DQJ� EDUX�

PHPXODL� PHQJJXQDNDQ� PRGHO�

SHPEHODMDUDQ� \DQJ� EHUVLIDW� NHUMDVDPD�

DQWDU� NHORPSRN� VXSD\D� PHQJJXQDNDQ�

PHWRGH� LQL�� 'DODP� PRGHO� LQL� VLVZD�

PHQMDGL� DQJJRWD� GDODP� NHORPSRNQ\D�

PDVLQJ�PDVLQJ� XQWXN� PHQ\HOHVDLNDQ�

WXJDV� \DQJ� GLEHULNDQ� NHSDGD� VHWLDS�

NHORPSRN�� 6HWHODK� PDVLQJ�PDVLQJ�

NHORPSRN� PHQJXDVDL� PDWHUL� JXUX�

PHPEHULNDQ� SHUWDQ\DDQ� � GDODP� EHQWXN�

TXL]�XQWXN�GLMDZDE�ROHK�VHWLDS�VLVZD��

0HQXUXW� 6DOYLQ�� 67$'�

PHUXSDNDQ� PRGHO� SHPEHODMDUDQ� \DQJ�

SDOLQJ� VHGHUKDQD� GDQ� VHVXDL� MLND�

GLJXQDNDQ� EDJL� JXUX� SHPXOD� \DQJ� EDUX�

PHQJJXQDNDQ�PRGHO� SHPEHODMDUDQ�\DQJ�

EHUNHORPSRN�� .RPSRQHQ� XWDPD� GDUL�

67$'�\DLWX�WHDP��SHUVHQWDVH�NHODV��NXLV��

VNRU�NHPDMXDQ�GDQ�UHNRJQLVL�WHDP����

6HODQMXWQ\D� 7ULDQWR� MXJD�

PHQJDWDNDQ� EDKZD�� PRGHO� LQL� OHELK�

PHQHNDQNDQ� NHSDGD� NHORPSRN�

NHORPSRN� NHFLO� \DQJ� VHWLDS�

NHORPSRNQ\D�DGD���VDPSDL�GDUL���VLVZD�

\DQJ�WHUGLUL�GDUL�EHUPDFDP�PDFDP�MHQLV�

DWDX� \DQJ� ELDVD� GLVHEXW� KHWHURJHQ����

0HQXUXW� 1XUKDGL�� PRGHO� LQL� GDSDW�

GLNDWDNDQ� PRGHO� SHPEHODMDUDQ� \DQJ�

VHGHUKDQD� GDQ� WLGDN� VHVXOLW� PRGHO� \DQJ�

ODLQQ\D����

%HUGDVDUNDQ� SHQGDSDW� DKOL�

WHUVHEXW� GDSDW� GLVLPSXONDQ� 67$'�

VHEDJDL� VDODK� VDWX� PRGHO� SHPEHODMDUDQ�

\DQJ� VHVXDL� GLJXQDNDQ� NHSDGD� SHVHUWD�

GLGLN� \DQJ� WHUGLUL� GDUL� SHULODNX�� MHQLV�

NHODPLQ�� VXNX�� DJDPD� \DQJ� EHUEHGD�

EHGD� VHKLQJJD� WLGDN� DGD� LVWLODK�

GLVNULPLQDVL� GDODP� SURVHV� SHPEHODMDUDQ�

�������������������������������������������������������������
��6DOYLQ��&RRSHUDWLYH�/HDUQLQJ�

�%DQGXQJ��1XVD�0HGLD���������K�������
��7ULDQWR�� 0HQGHVDLQ� 0RGHO�

3HPEHODMDUDQ� ,QRYDWLI� 3URJUHVLI� �-DNDUWD��

.HQFDQD���������K������
��1XUKDGL��.XULNXOXP������3HUWDQ\DDQ�

GDQ�-DZDEDQ��-DNDUWD��37�*UDVLQGR���������K��

�����
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LQL��7XMXDQ�\DQJ�GLKDUDSNDQ�DGDODK�DJDU�

WHUFDSDL� WXMXDQ� DNKLU� GDUL� VHWLDS� PDWHUL�

\DQJ�GLDMDUNDQ��

�

*��&LUL�&LUL�3HPEHODMDUDQ�67$'�

7XMXDQ� SHPEHODMDUDQ� DWDX�

SHQGLGLNDQ� \DQJ� GLWHUDSNDQ� ROHK� VHWLDS�

OHPEDJD�SHQGLGLNDQ�DGD���PDFDP��\DLWX�

NRJQLWLI�� DIHNWLI� GDQ� SVLNRPRWRULN��

'DODP�SHPEDODMDUDQ�67$'� WLGDN� KDQ\D�

PHQJXWDPDNDQ� WXMXDQ� NRJQLWLI� DWDX�

NHFHUGDVDQ� LQWHOHNWXDO� VDMD� QDPXQ�

GHPLNLDQ� VLNDS� GDQ� NHWHUDPSLODQ� VLVZD�

MXJD� VXSD\D� WHUSHQXKL� GDQ� WHUFDSDL�

GDODP� SHPEHODMDUDQ� \DQJ�PHQJJXQDNDQ�

PRGHO�67$'��

$QLWD�/LH�PHQJDWDNDQ���� HOHPHQ�

\DQJ� VDOLQJ� DGD� NHWHUNDLWDQ� DQWDU� \DQJ�

VDWX� GHQJDQ� ODLQQ\D� DGDODK� ��

NHWHUDPSLODQ�� DNXQWDELOLWDV� LQGLYLGXDO��

LQWHUDNVL� WDWDS� PXND� GDQ� DGDQ\D�

NHWHUJDQWXQJDQ�SRVLWLI�����

� %HUGDVDUNDQ� XUDLDQ�XUDLDQ�

WHUVHEXW�GDSDW�GLSDKDPL�WHQWDQJ�FLUL�GDUL�

67$'� \DLWX� DGDQ\D� NHJLDWDQ� EHODMDU�

VLVZD� \DQJ� GLODNXNDQ� PHODOXL�

SHPEHQWXNDQ� NHORPSRN� EHODMDU� NHFLO�

WHUGLUL� ���� RUDQJ� \DQJ� VDOLQJ� EHNHUMD�

VDPD��

�������������������������������������������������������������
��$QLWD� /LH�� &RRSHUDWLYH� /HDUQLQJ�

�-DNDUWD��*UDPHGLD�:LGLDVUDQD�,QGRQHVLD���������

K������

+��7DKDSDQ�67$'�

� 8QWXN� GDSDW� PHODNVDQDNDQ�

67$'�� GLEXWXKNDQ� DGDQ\D� SHJDQJDQ�

JXUX� VHWLDS� \DQJ� DNDQ�PDVXN� NH� GDODP�

NHODV� DWDX� GHQJDQ� PHPEDZD� SHUDQJNDW�

SHPEHODMDUDQ� DWDX� \DQJ� ELDVD� GLVHEXW�

533�� \DQJ� PHOLSXWL� UHQFDQD�

SHPEHODMDUDQ��OHPEDU�NHUMD�VLVZD�EHVHUWD�

MDZDEDQ\D� GDQ� EXNX� VLVZD�� +DO� LQL�

GLODNXNDQ� VXSD\D� NHJLDWDQ� EHODMDU�

PHQJDMDU� OHELK� WHUDUDK� GDQ� PHQFDSDL�

WXMXDQ��

7DKDSDQ� PRGHO� LQL� PHQXUXW� 7ULDQWR�

\DLWX��

����� 0HQ\DPSDLNDQ� EHEHUDSD� WXMXDQ�

GDUL�SHODMDUDQ�\DQJ�DNDQ�GLFDSDL���

��� 0HQ\DPSDLNDQ� LQIRUPDVL� \DQJ�

GLODNXNDQ� ROHK� JXUX� EDLN� PHODOXL�

GHPRQVWDVL� DWDX� PHPEHULNDQ�

JDPEDU�\DQJ�DNDQ�GLNHUMDNDQ�ROHK�

NHORPSRN� XQWXN�

PHQGHVNULSVLNDQQ\D�

��� 0HPEDJLNDQ� NHORPSRN� VLVZD�

VXSD\D� WLGDN� WHUMDGL� NHULEXWDQ�

XQWXN�PHQJKHPDW�ZDNWX��

��� 0HPELPELQJ� EHEHUDSD� NHORPSRN�

EHODMDU� VLVZD� � SDGD� VDDW� VLVZD�

VHGDQJ� PHQ\HOHVDLNDQ� EHEHUDSD�

WDJLKDQ�GDUL�JXUX���
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��� 0HODNXNDQ� NHJLDWDQ� EHUXSD�

PHPEHULNDQ� HYDOXDVL� SUHVWDVL� DWDX�

KDVLO�EHODMDU�VLVZD���

��� 3HPEHULDQ� KDGLDK� VHEDJDL� ZXMXG�

GDUL� DSUHVLDVL� \DQJ� GLEHULNDQ� ROHK�

JXUX�NHSDGD�VLVZD�EHUSUHVWDVL���

�

,�� -HQLV�3HQHOLWLDQ�

� %HQWXN� GDUL� SHQHOLWLDQ� \DQJ�

GLVDPSDLNDQ�LQL�DGDODK�NXDOLWDWLI��GLPDQD�

VHRUDQJ� JXUX� GLXSD\DNDQ� XQWXN�

PHPELPELQJ� VLVZDQ\D� VDPSDL� PHQMDGL�

VLVZD�\DQJ�EHUSUHVWDVL�GDODP�VHJDOD�KDO��

�

-�� 2EMHN�3HQHOLWLDQ��

� 2E\HN� \DQJ� PHQMDGL� VDVDUDQ�

GDODP� SHQXOLVDQ� LQL� DGDODK� VLVZD� 603�

1���3DWXPEDN�\DQJ�NKXVXVQ\D�NHODV�,;�

�� 7DKXQ� 3HODMDUDQ� ���������� GHQJDQ�

MXPODK�DGD����RUDQJ�\DQJ�WHUGLUL�GDUL����

RUDQJ�ODNL�ODNL�GDQ����RUDQJ�SHUHPSXDQ��

6HEDJDL�DOWHUQDWLI�WLQGDNDQ�\DQJ�GLDPELO�

XQWXN� PHQLQJNDWNDQ� SUHVWDVL� DWDX� KDVLO�

EHODMDU� 3$,� VLVZD� DGDODK� GHQJDQ�

PHQJJXQDNDQ� PRGHO� SHPEHODMDUDQ� WLSH�

67$'����

�

.��+DVLO�3HQHOLWLDQ�

�������������������������������������������������������������
��7ULDQWR�� 0HQGHVDLQ� 0RGHO�

3HPEHODMDUDQ� ,QRYDWLI� 3URJUHVLI� �-DNDUWD��

.HQFDQD���������K�����

�

6HWHODK� GLODNXNDQ� WLQGDNDQ�

SUHWHVW� NHSDGD� VLVZD� PDND� GDSDW�

GLNHWDKXL� GDUL� ��� RUDQJ� \DQJ� GLEHULNDQ�

VRDO�SUHVWHVW�PHQJDODPL�KDVLO�\DQJ�WLGDN�

PHPXDVNDQ�� \DLWX� KDQ\D� �� RUDQJ� VLVZD�

DWDX� �������GDUL� MXPODK� \DQJ� DGD� \DQJ�

PHPHQXKL� ..0�� VHGDQJNDQ� VLVDQ\D�

\DQJ� EHUMXPODK� � ��� RUDQJ� \DQJ� EHOXP�

PHQFDSDL� ..0�� 6HFDUD� WHUSHULQFL�

WHQWDQJ� QLODL� KDVLO� XMLDQ� VLVZD� \DLWX��

VLVZD� \DQJ� PHPSXQ\DL� QLODL� UHQGDK�

DGDODK� QLODL� \DQJ� UHQWDQJQ\D� DQWDUD� ���

VDPSDL� ��� VHEDQ\DN� ��� VLVZD�� QLODL�

VHGDQJ� \DQJ� UHQWDQJQ\D� DQWDUD� ���

VDPSDL� GDUL� ��� VHEDQ\DN� ��� VLVZD�� GDQ�

QLODL� WLQJJL�DQWDUD� ����NH����VHEDQ\DN���

VLVZD� DWDX� � NDODX� GL� SHUVHQWDVHNDQ�

PHQMDGL� ������� $NKLUQ\D� GLGDSDW� QLODL�

UDWD�UDWD�\DQJ�GLSHUROHK�VHEHVDU������

3DGD� VLNOXV� SHUWDPD�� ��� RUDQJ�

VLVZD� DWDX� ����� GDUL� MXPODK� VLVZD� SHU�

NHODV�GDSDW�QLODL�WXQWDV�GDQ�VHEDQ\DN����

VLVZD� DWDX� ����� �� EHOXP� PHQFDSDL�

..0��'HQJDQ�GDWD� \DQJ� DGD�� \DLWX� ���

\DQJ� GDSDW� QLODL� VDQJDW� UHQGDK� GHQJDQ�

UHQWDQJ� DQJND� �� VDPSDL� ���� VLVZD� \DQJ�

QLODLQ\D�UHQGDK�GHQJDQ�UHQWDQJ�DQWDUD����

VDPSDL����GLGDSDW�VHEDQ\DN���VLVZD�DWDX��

�� �� GDUL� VLVZD� VDWX� NHODV�� VLVZD� \DQJ�

GDSDW� QLODL� VHGDQJ� DQWDUD� � ��� NH� ���

VHEDQ\DN����VLVZD�DWDX�������GDQ�\DQJ�
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GDSDW� QLODL� WLQJJL� DQWDUD� ��� NH� ���

VHEDQ\DN����VLVZD�DWDX���������$GDSXQ�

MXPODK� VLVZD� \DQJ� GDSDW� SHULQJNDW�

VDQJDW�WLQJJL�DQWDU����GDQ�����WLGDN�DGD��

1LODL�UDWD�UDWD�SDGD�VLNOXV�,�DGDODK���������

3DGD� VLNOXV� NHGXD� VHEDQ\DN� ���

VLVZD� DWDX� ������ �� \DQJ� GDSDW� QLODL�

EDJXV� GDQ� WXQWDV� GDQ� VHEDQ\DN� �� VLVZD�

DWDX�������GDUL�MXPODK�VLVZD�\DQJ�EHOXP�

WXQWDV�� 1LODL� UDWD�UDWD� VLVZD� SDGD� VLNOXV�

NHGXD� VHEHVDU� �������%LOD� GLEDQGLQJNDQ�

GHQJDQ� QLODL� SRVW� WHVW� SDGD� VLNOXV�

SHUWDPD� PDND� GDSDW� GLNDWDNDQ� WHUGDSDW�

SHQLQJNDWDQ� KDVLO� EHODMDU� VLVZD� SDGD�

VLNOXV� SHUWDPD� NH� VLNOXV� NHGXD� VHEHVDU�

�������� �� ��������  � ��������� GHQJDQ�

GHPLNLDQ� PDND� GDSDW� GLNDWDNDQ� WHUMDGL�

SHQLQJNDWDQ� SUHVWDVL� DWDX� KDVLO� EHODMDU�

VLVZD� SDGD� VLNOXV� SHUWDPD� NH� VLNOXV�

NHGXD��

1DPXQ� GHPLNLDQ� PDVLK�

GLWHPXNDQ���VLVZD�EHOXP�PHQGDSDW�QLODL�

WXQWDV� � VDDW� GLODNXNDQ� VLNOXV� NHGXD�

GLVHEDENDQ� NDUHQD� SUHVWDVL� DWDX� KDVLO�

EHODMDU� WLGDN� VHPDWD�PDWD� GLSHQJDUXKL�

ROHK� NHPDPSXDQ� JXUX� GDODP�

PHPEHODMDUNDQ� VLVZD� QDPXQ� WHUGDSDW�

EDQ\DN� IDNWRU� \DQJ� PHPEHULNDQ�

SHQJDUXK� SDGD� NHJLDWDQ� EHODMDU� VLVZD�

EDLN� \DQJ� EHUVLIDW� LQWHUQDO� PDXSXQ�

EHUVLIDW� HNVWHUQDO�� 2OHK� NDUHQDQ\D� SHUOX�

DGD� XVDKD� ODLQ� VHSHUWL� GLDGDNDQ�

ELPELQJDQ� VHFDUD� LQWHQVLI� NHSDGD� VLVZD�

\DQJ�SHPDKDPDQQ\D�PDVLK�UHQGDK��

8VDKD� JXUX� XQWXN� PHQJDWVL� KDO�

WHUVHEXW� GDSDW� GLWHPSXK� GHQJDQ� FDUD�

ODLQ� VHSHUWL� WDQ\D� MDZDE� SDGD� VHWLDS�

NHORPSRN� GDQ� PHPEHULNDQ� ELPELQJDQ�

NKXVXV� DWDX� EHODMDU� VHFDUD� PDQGLUL��

7XMXDQQ\D� DGDODK� XQWXN� OHELK�

PHQLQJNDWDNDQ� NHDNWLIDQ� VLVZD� GDODP�

EHODMDU�� 6HKLQJJD� VLVZD� \DQJ� EHOXP�

WXQWDV� DNKLUQ\D� GDSDW� PHPSHUROHK�

NHWXQWDVDQ� QLODL� VHFDUD� NODVLNDO��

'LVDPSLQJ� LWX� JXUX� VXSD\D�

PHPSHUEDLNL� PRWLYDVL� VLVZD� WHQWDQJ�

FDUD� EHODMDU� \DQJ� EDLN� GDQ� MXJD� GDSDW�

GHQJDQ� PHPEHULNDQ� DWDX� PHQDPEDK�

VRDO�VRDO� ODWLKDQ� NHSDGD�VLVZD��'HQJDQ�

FDUD� LQL� VLVZD� GDSDW� PHPSHUROHK� QLODL�

WXQWDV��

0RGHO� SHPEHODMDUDQ� NRRSHUDWLI�

WLSH� 67$'� � GLODNXNDQ� XQWXN�

PHQLQJNDWNDQ� SUHVWDVL� DWDX� KDVLO� EHODMDU�

SHVHUWD�GLGLN��+DO� LQL�GLVHEDENDQ�EHQWXN�

SHPEHODMDUDQ� PHODOXL� PRGHO�

SHPEHODMDUDQ�LQL� WLGDN�KDQ\D�GLSXVDWNDQ�

NHSDGD�JXUX�VDMD��DNDQ�WHWDSL�VLVZD�MXJD�

KDUXV� EHUSHUDQ� DNWLI� GDODP� NHJLWDQ�

EHODMDU� PHQJDMDU� GL� NHODV�� 0RGHO� LQL��

MXJD� PHUXSDNDQ� PRGHO� SHPEHODMDUDQ�
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