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)DNXOWDV�6DVWUD��8QLYHUVLWDV�0XVOLP�,QGRQHVLD�

-O��8ULS�6XPLKDUMR��0DNDVVDU�

(PDLO��XPDUEHUVDKDMD#JPDLO�FRP�

$EVWUDFW��,QGRQHVLDQ�/HDUQLQJ�,QQRYDWLRQ�WKURXJK�3URFHVV�$SSURDFK��7RGD\�WKHUH�DUH�PDQ\�

WHDFKHUV�ZKR� XVH� WKH� WHFKQLTXH� WKHRUHWLFDOO\� DQG� URWH� OHDUQLQJ�� VR� OHDUQLQJ� DFWLYLWLHV� WHQG� WR� EH�

ULJLG�� PRQRWRQRXV�� DQG� ERULQJ�� (VSHFLDOO\� LQ� WKH� ,QGRQHVLDQ� ODQJXDJH� WHDFKLQJ�� WKH� PDWHULDO�

SUHVHQWHG�LQ�IDFW�WKH\�FRXOG�QRW�UXE�RII�RQ�VWXGHQWV�DV�UDWLRQDO��FRJQLWLYH��DQG�DIIHFWLYH��7KH�XVH�RI�

FRQYHQWLRQDO�OHDUQLQJ�PHWKRGV�VWLOO�WKDW�ZKLFK�LPSDFW�RQ�WKH�OHYHO�RI�PDVWHU\�RI�WKH�VXEMHFW�PDWWHU�

,QGRQHVLDQ� VWXGHQWV� VWLOO� ORZ�� )XUWKHUPRUH�� WKH� FRQGLWLRQ� RI� WKLV� NLQG� RI� OHDUQLQJ� LV� D� IRUP� RI�

IDLOXUH�RI�VWXGHQWV�LQ�GHYHORSLQJ�NQRZOHGJH�DQG�ODQJXDJH�VNLOOV��DQG�SRVLWLYH�DWWLWXGHV�WRZDUG�WKH�

XVH� RI� WKH� ,QGRQHVLDQ� ODQJXDJH� LV� JRRG� DQG� WUXH�� &RQGLWLRQV� OLNH� WKHVH� FDQ� EH� DGGUHVVHG� E\�

LPSOHPHQWLQJ� OHDUQLQJ� LQQRYDWLRQV� WKDW�FDQ�EH�XVHG�E\� WHDFKHUV� LQ� LPSOHPHQWLQJ� WKH� ,QGRQHVLDQ�

ODQJXDJH� OHDUQLQJ�WKURXJK�D�SURFHVV�DSSURDFK��HPERGLHG� LQ�IRXU�DVSHFWV�RI� ,QGRQHVLDQ� ODQJXDJH�

VNLOOV��LH�VNLOOV�RI�OLVWHQLQJ��VSHDNLQJ��UHDGLQJ��DQG�ZULWLQJ��

�

$EVWUDN�� ,QRYDVL� 3HPEHODMDUDQ� %DKDVD� ,QGRQHVLD� PHODOXL� 3HQGHNDWDQ� 3URVHV��'HZDVD� LQL�

PDVLK�EDQ\DN�JXUX�\DQJ�PHQJJXQDNDQ�WHNQLN�SHPEHODMDUDQ�VHFDUD�WHRUHWLV�GDQ�KDIDODQ��VHKLQJJD�

NHJLDWDQ�SHPEHODMDUDQ�FHQGHUXQJ�EHUODQJVXQJ�NDNX��PRQRWRQ��GDQ�PHPERVDQNDQ��7HUNKXVXV�SDGD�

SHODMDUDQ�EDKDVD�,QGRQHVLD��PDWHUL�\DQJ�GLVDPSDLNDQ�Q\DWDQ\D�PDVLK�EHOXP�PDPSX�PHOHNDW�SDGD�

GLUL�VLVZD�VHEDJDL� VHVXDWX� \DQJ�UDVLRQDO��NRJQLWLI�� GDQ�DIHNWLI��3HQJJXQDDQ�PHWRGH�SHPEHODMDUDQ�

\DQJ�PDVLK�NRQYHQVLRQDO� LWXODK� \DQJ�EHULPEDV�SDGD�WLQJNDW�SHQJXDVDDQ�PDWHUL�SHODMDUDQ�EDKDVD�

,QGRQHVLD� VLVZD� \DQJ� PDVLK� UHQGDK�� /HELK� MDXK�� NRQGLVL� SHPEHODMDUDQ� VHPDFDP� LQL�PHUXSDNDQ�

EHQWXN�NHJDJDODQ�VLVZD�GDODP�PHQJHPEDQJNDQ�SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�NHEDKDVDDQ��VHUWD�

VLNDS�SRVLWLI�WHUKDGDS�SHQJJXQDDQ�EDKDVD�,QGRQHVLD�\DQJ�EDLN�GDQ�EHQDU��.RQGLVL�VHSHUWL�LQL�GDSDW�

GLDWDVL� GHQJDQ� PHQHUDSNDQ� LQRYDVL� SHPEHODMDUDQ� \DQJ� GDSDW� GLJXQDNDQ� ROHK� JXUX� GDODP�

PHODNVDQDNDQ�SHPEHODMDUDQ�EDKDVD�,QGRQHVLD�PHODOXL�SHQGHNDWDQ�SURVHV��\DQJ�WHUWXDQJ�NH�GDODP�

HPSDW� DVSHN� NHWHUDPSLODQ� EHUEDKDVD� ,QGRQHVLD�� \DNQL� NHWHUDPSLODQ� PHQ\LPDN�� EHUELFDUD��

PHPEDFD��GDQ�PHQXOLV���

.DWD�NXQFL��,QRYDVL�SHPEHODMDUDQ�EDKDVD�,QGRQHVLD�GDQ�SHQGHNDWDQ�SURVHV��

�

%HUEDKDVD� PHUXSDNDQ� NHJLDWDQ� \DQJ�
VHODOX� PHQJLVL� EHUEDJDL� ELGDQJ� NHKLGXSDQ�

PDQXVLD�� EDLN� GDODP� ELGDQJ� HNRQRPL�� KXNXP��

SROLWLN��GDQ�SHQGLGLNDQ��.HJLDWDQ� WHUVHEXW�GDSDW�

EHUODQJVXQJ� VHFDUD� WUDQVDNVLRQDO� PDXSXQ�

LQWHUDNVLRQDO�� 'HQJDQ� EDKDVD�� VHVHRUDQJ� GDSDW�

PHQ\DPSDLNDQ� LGH�� SLNLUDQ�� SHUDVDDQ� DWDX�
LQIRUPDVL� NHSDGD� RUDQJ� ODLQ�� EDLN� VHFDUD� OLVDQ�

PDXSXQ� VHFDUD� WXOLVDQ�� +DO� LQL� VHMDODQ� GHQJDQ�

SHPLNLUDQ� EDKZD� EDKDVD� PHUXSDNDQ� DODW�

NRPXQLNDVL� DQWDUDQJJRWD� PDV\DUDNDW� \DQJ�

EHUXSD� VLPERO� EXQ\L� \DQJ� GLKDVLONDQ� ROHK� DODW�

XFDS�PDQXVLD��

'DODP� GXQLD� SHQGLGLNDQ�� NKXVXVQ\D�

EDKDVD� ,QGRQHVLD�� SHODNVDQDDQ� SHPEHODMDUDQ�

EHUEDKDVD� GLNHPDV� NH� GDODP� HPSDW� DVSHN�
NHWHUDPSLODQ� EHUEDKDVD�� \DNQL� NHWHUDPSLODQ�

PHQ\LPDN�� PHPEDFD�� EHUELFDUD�� GDQ� PHQXOLV��

.HHPSDW� DVSHN�NHWHUDPSLODQ�EHUEDKDVD� WHUVHEXW�

WHODK� PHQMDGL� ODQGDVDQ� SHPEHODMDUDQ� PXODL�

WLQJNDW� VHNRODK� GDVDU� KLQJJD� SHUJXUXDQ� WLQJJL��

8QWXN� LWX�� VHWLDS� SHQJDMDU� VHQDQWLDVD�
GLEHUGD\DNDQ� NRPSHWHQVLQ\D� DJDU� PHQJXDVDL�

NHHPSDW� DVSHN� WHUVHEXW�� 2OHK� VHEDE� LWX�� SDUD�

JXUX� KDUXV� WHUXV� EHUXSD\D� PHQLQJNDWNDQ�

NHEHUKDVLODQQ\D� GDODP� SHPEHODMDUDQ� EDKDVD�

,QGRQHVLD�GL�VHNRODK��VHSHUWL�PHODNXNDQ�LQRYDVL�

LQRYDVL� SHPEHODMDUDQ� \DQJ� HIHNWLI�� LQRYDWLI��

DNWLI��NUHDWLI��GDQ�PHQ\HQDQJNDQ��
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3HQHUDSDQ� NHJLDWDQ� SHPEHODMDUDQ� \DQJ�
LQRYDWLI� DNDQ�PHQFLSWDNDQ� DWPRVIHU� NHODV� \DQJ�

WLGDN� WHUSDVXQJ� SDGD� VXDVDQD� \DQJ� NDNX� GDQ�

PRQRWRQ�� 6LVZD� DNDQ� OHELK� EDQ\DN� GLDMDN�
EHUGLVNXVL�� EHULQWHUDNVL�� GDQ� EHUGLDORJ� VHKLQJJD�

PHUHND� PDPSX� PHQJRQVWUXNVL� NRQVHS� GDQ�

NDLGDK�NDLGDK� NHLOPXDQQ\D� VHQGLUL�� EXNDQ�

GHQJDQ� FDUD� GLFHNRNL� DWDX� GLFHUDPDKL�� 6LVZD�

MXJD� SHUOX� GLELDVDNDQ� XQWXN� EHUEHGD� SHQGDSDW��

VHKLQJJD� PHUHND� DNDQ� PHQMDGL� VRVRN� \DQJ�

FHUGDV�GDQ�NULWLV��7HQWX�VDMD��VHFDUD�GHPRNUDWLV��

WDQSD�PHOXSDNDQ�NDLGDK�NDLGDK�NHLOPXDQ��6HODLQ�

LWX�� JXUX� MXJD� SHUOX� PHPEHULNDQ� SHQJXDWDQ�
SHQJXDWDQ�NHSDGD� VLVZD� DJDU� WLGDN� WHUMDGL� VDODK�

NRQVHS�\DQJ�DNDQ�EHUEHQWXUDQ�GHQJDQ�QLODL�QLODL�

NHEHQDUDQ�LWX�VHQGLUL��
3HQJJXQDDQ�EHUEDJDL�WHNQLN�GDQ�PHWRGH�

\DQJ� LQRYDWLI� WHQWX� GDSDW� PHQFLSWDNDQ� VLWXDVL�

SHPEHODMDUDQ� \DQJ� NRQGXVLI�� 3HVHUWD� GLGLN�
GDODP� NDLWDQ� LQL� LNXW� WHUOLEDW� VHFDUD� ODQJVXQJ�

GDODP� PHQ\HUDS� LQIRUPDVL� GDQ� PHQ\DWDNDQ�

NHPEDOL� KDVLO� UHNDPDQ� LQIRUPDVL� \DQJ�

GLSHUROHKQ\D� VHVXDL� GHQJDQ� NHPDPSXDQ�

LQGLYLGX� SHVHUWD� GLGLN�� 0HODOXL� SURVHV� SHPEH�

ODMDUDQ� \DQJ� GLQDPLV� GLKDUDSNDQ� DNDQ� WHUFLSWD�
VXDWX� EHQWXN� NRPXQLNDVL� OLVDQ� DQWDUD� SHVHUWD�

GLGLN�GHQJDQ�SHVHUWD�GLGLN� ODLQQ\D�\DQJ� WHUSROD�

PHODOXL� NHWHUDPSLODQ� PHQ\LPDN�� EHUELFDUD��
PHPEDFD�� GDQ� PHQXOLV�� VHKLQJJD� VXDVDQD�

SHPEHODMDUDQ�WHUKLQGDU�GDUL�NHMHQXKDQ��

0(72'(�

6HWLDS� SHQHOLWLDQ� PHPLOLNL� SHQGHNDWDQ�

\DQJ� EHUEHGD�EHGD�� EHUJDQWXQJ� SDGD� PHWRGH�

\DQJ� GLJXQDNDQ� PDVLQJ�PDVLQJ�� 3HQGHNDWDQ�

\DQJ� GLJXQDNDQ� GDODP� WXOLVDQ� LQL� DGDODK�

SHQHOLWLDQ� NXDOLWDWLI� GHVNULSWLI�� 3HQHOLWLDQ�

NXDOLWDWLI�PHUXSDNDQ�SHQHOLWLDQ�\DQJ�EHUPDNVXG�

XQWXN� PHPDKDPL� IHQRPHQD� WHQWDQJ� DSD� \DQJ�
GLDODPL� ROHK� VXEMHN� SHQHOLWLDQ�� PLVDOQ\D�

SHULODNX�� SHUVHSVL��PRWLYDVL�� WLQGDNDQ�� GDQ� ODLQ�

ODLQ�� 3HQGHNDWDQ� SHQHOLWLDQ� NXDOLWDWLI� GLWHQWXNDQ�
ROHK� NDUDNWHU� SHQHOLWLDQ� NXDOLWDWLI�� \DQJ� WHQWX�

EHUEHGD�GHQJDQ�NDUDNWHU�SHQHOLWLDQ�NXDQWLWDWLI��

'LOLKDW�GDUL�UXDQJ�OLQJNXSQ\D��SHQHOLWLDQ�

NXDOLWDWLI� GLEDJL� NH� GDODP� GXD� FDNXSDQ�� \DNQL�

SHQHOLWLDQ� NHSXVWDNDDQ� �OLEUDU\� UHVHDUFK�� GDQ�

SHQHOLWLDQ� ODSDQJDQ� �ILHOG� UHVHDUFK��� 3HQHOLWLDQ�
NHSXVWDNDDQ� PHQJDQGDONDQ� GDWD�GDWD� \DQJ�

KDPSLU� VHSHQXKQ\D� GDUL� SHUSXVWDNDDQ�� VHKLQJJD�

SHQHOLWLDQ� LQL� OHELK� SRSXOHU� GLNHQDO� GHQJDQ�

SHQHOLWLDQ� NXDOLWDWLI� GHVNULSWLI� NHSXVWDNDDQ� DWDX�
SHQHOLWLDQ� ELEOLRJUDILV�� 6HODLQ� LWX�� SHQHOLWLDQ�

NHSXVWDNDDQ� VHULQJ� MXJD� GLLVWLODKNDQ� GHQJDQ�

SHQHOLWLDQ�QRQ�UHDNWLI��NDUHQD�VHSHQXKQ\D�KDQ\D�
PHQJDQGDONDQ� GDWD�GDWD� \DQJ� EHUVLIDW� WHRULWLV�

GDQ� GRNXPHQWDVL� \DQJ� DGD� GL� SHUSXVWDNDDQ��

6HPHQWDUD� LWX�� SHQHOLWLDQ� ODSDQJDQ� PHQJDQ�

GDONDQ�GDWD�GDWDQ\D�GL� ODSDQJDQ� �VRFLDO� VHWWLQJ��

\DQJ� GLSHUROHK� PHODOXL� LQIRUPDQ� GDQ� GDWD�GDWD�

GRNXPHQWDVL� \DQJ� EHUNDLWDQ� GHQJDQ� VXEMHN�

SHQHOLWLDQ��

3HQHOLWLDQ� SXVWDND� DWDX� VWXGL� SXVWDND�

WLGDN� KDQ\D� VHNDGDU� XUXVDQ� PHPEDFD� GDQ�
PHQFDWDW� OLWHUDWXU� DWDX� EXNX�EXNX�� 3HQHOLWLDQ�

SXVWDND� PHUXSDNDQ� UDQJNDLDQ� NHJLDWDQ� \DQJ�

EHUNHQDDQ� GHQJDQ� PHWRGH� SHQJXPSXODQ� GDWD�
SXVWDND��PHPEDFD�GDQ�PHQFDWDW�VHUWD�PHQJRODK�

EDKDQ�SHQHOLWLDQ��$GDSXQ�GDODP�WXOLVDQ�LQL��MHQLV�

SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� SHQHOLWLDQ�
NXDOLWDWLI� GHVNULSWLI� NHSXVWDNDDQ� DWDX� SHQHOLWLDQ�

ELEOLRJUDILV�� NDUHQD� PHQJDQGDONDQ� WHRUL�WHRUL�

GDUL�EXNX�VHEDJDL�OLWHUDWXU���

3(0%$+$6$1�

,QRYDVL�0RGHO�3HPEHODMDUDQ�0HQ\LPDN�

.HWHUDPSLODQ� PHQ\LPDN� DGDODK� VDODK�
VDWX� NHWHUDPSLODQ� EHUEDKDVD� \DQJ� EHUVLIDW�

UHVHSWLI�� 3DGD� VDDW� SURVHV� SHPEHODMDUDQ�

EHUODQJVXQJ��NHWHUDPSLODQ�LQL�MHODV�PHQGRPLQDVL�
DNWLYLWDV� VLVZD� GLEDQGLQJ� GHQJDQ� NHWHUDPSLODQ�

EHUEDKDVD� ODLQQ\D�� WHUPDVXN� NHWHUDPSLODQ�

EHUELFDUD��1DPXQ�� NHWHUDPSLODQ� LQL� EDUX� GLDNXL�
VHEDJDL� NRPSRQHQ� XWDPD� GDODP� SHPEHODMDUDQ�

EHUEDKDVD� SDGD� WDKXQ� �����DQ� \DQJ� GLWDQGDL�

ROHK� PXQFXOQ\D� WHRUL� 7RWDO� 3K\VLFDO� 5HVSRQVH��

7KH� 1DWXUDO� $SSURDFK�� GDQ� 6LOHQW� 3HULRG�

�,VNDQGDUZDVVLG�� ������� .HWLJD� WHURUL� LQL�

PHQ\DWDNDQ� EDKZD� PHQ\LPDN� EXNDQODK� VXDWX�

NHJLDWDQ� VDWX� DUDK�� /DQJNDK� SHUWDPD� GDUL�
NHJLDWDQ� NHWHUDPSLODQ�PHQ\LPDN� DGDODK� SURVHV�

SVLNRPRWRULN� XQWXN�PHQHULPD� JHORPEDQJ� VXDUD�

PHODOXL� WHOLQJD�GDQ�PHQJLULPNDQ� LPSXOV�LPSXOV�
WHUVHEXW� NH� RWDN�� 1DPXQ�� SURVHV� WDGL� KDQ\DODK�

VXDWX� SHUPXODDQ� GDUL� VXDWX� SURVHV� LQWHUDNWLI�

NHWLND�RWDN�EHUHDNVL�WHUKDGDS�LPSXOV�LPSXOV�WDGL�

XQWXN� PHQJLULPNDQ� VHMXPODK� PHNDQLVPH�

NRJQLWLI�GDQ�HIHNWLI�\DQJ�EHUEHGD��

6WUDWHJL� SHPEHODMDUDQ� PHQ\LPDN�
EHUNHPEDQJ� WHUXWDPD� GDODP� SHQJDMDUDQ� EDKDVD�

DVLQJ�� 0XQFXOQ\D� WHNQRORJL� SHUHNDPDQ� VHSHUWL�
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NDVHW�� &'�� YLGHR�� GDQ� ODLQ�ODLQ�� GDSDW�
PHQLQJNDWNDQ� NHPDMXDQ� SHPEHULDQ� PDWHUL� DMDU�

PHQ\LPDN�� 'DODP� SHPEHODMDUDQ� EDKDVD�

,QGRQHVLD��WDPSDNQ\D�VWUDWHJL�EHODMDU�PHQ\LPDN�
PDVLK� EHUNXWDW� GHQJDQ� SROD� ODPD�� \DNQL� VLVZD�

PHQGHQJDU� GDQ� EHUXSD\D� PHQMDZDE� DSD� \DQJ�

GLMHODVNDQ� ROHK� JXUX��$GD� NHFHQGUXQJDQ� EDKZD�

NHWHUDPSLODQ�PHQ\LPDN�GDODP�EDKDVD�,QGRQHVLD�

NXUDQJ� PHQGDSDW� SHUKDWLDQ� GDODP� NHVHOXUXKDQ�

SURVHV�EHODMDU�EDKDVD�,QGRQHVLD�GL�VHPXD�MHQMDQJ�

SHQGLGLNDQ�� )HQRPHQD� VHSHUWL� LQL� WHUMDGL� GL�

KDPSLU�VHPXD�QHJDUD���

3HPEHODMDUDQ� PHQ\LPDN� GDSDW�
GLODNXNDQ� VHQGLUL� DWDX� WHULQWHJUDVL� GHQJDQ�

SHPEHODMDUDQ� EHUELFDUD� DWDX� PHPEDFD�� +DO�

SHQWLQJ� \DQJ� SHUOX� GLODNXNDQ� DGDODK� SHUOXQ\D�
SHUKDWLDQ� WHUKDGDS�SURVHV�PHQ\LPDN� LWX�VHQGLUL��

'DODP� SHPEHODMDUDQ� PHQ\LPDN�� JXUX� GDSDW�

PHPEHODMDUNDQ� VLVZD� GHQJDQ� EHUEDJDL� PDFDP�
NHWHUDPSLODQ�� VHSHUWL� PHQ\LPDN� FHSDW� GDQ�

PHQ\LPDN� SHPDKDPDQ�� *XUX� MXJD� ELVD�

PHPEHODMDUNDQ� PHQ\LPDN� EHUGDVDUNDQ� PXDWDQ�

LVLQ\D� �HNRQRPL�� VRVLDO�� EXGD\D�� SROLWLN��

WHNQRORJL�� VDLQV��� PHGLDQ\D� �UDGLR�� WHOHYLVL��

WHOHSRQ�� WDSH�� 9&'�� '9'��� GDQ� MHQLV� EDKDQ�
VLPDNDQ� ODLQQ\D� �SRSXODU�� VHULXV�� FHUSHQ�� SXLVL��

GUDPD��� 6HODLQ� LWX�� JXUX� MXJD� GDSDW�

PHQJHPEDQJNDQ� NHPDPSXDQ� PHQ\LPDN� VLVZD�
PHODOXL� SHUWDQ\DDQ�� SUREOHP� VROYLQJ� GDQ�

EUDLQVWRUPLQJ�� SHQJHORPSRNDQ� GDQ� SHPHWDDQ��

PHPEDFD� EHUVXDUD� EHUFHULWD�� ZDZDQFDUD�� GDQ�
MXJD�EHUFHULWD�

$GD� EHEHUDSD�KDO� \DQJ� SHUOX� GLODWLKNDQ�

NHSDGD� VLVZD� GDODP� NHJLDWDQ� PHQ\LPDN��

3HUWDPD�� VLVZD� GLPLQWD� XQWXN� PHQGHQJDUNDQ�

VHFDUD� DNWLI�� 6HEHOXP� GDQ� SDGD� VDDW�PHQ\LPDN��

PHUHND� GLPLQWD� XQWXN� WHUXV� PHQJDMXNDQ�

SHUWDQ\DDQ�NHSDGD�GLUL� VHQGLUL�EHUNDLWDQ�GHQJDQ�
EDKDQ�\DQJ�GLVLPDN��.HGXD��VLVZD�GLPLQWD�XQWXN�

PHQJDPDWL� VHFDUD� FHUPDW�� 6HWLDS� SHPELFDUD�

PHPSXQ\DL� JD\D� \DQJ� NKDV�� 8QWXN� LWX��
SHQGHQJDU� SHOX� PHPSHUKDWLNDQ� HNVSUHVL� ZDMDK��

JHUDN�JHULN�� JHUDNDQ� WXEXK�� GDQ� QDGD� VXDUD�

SHPELFDUD�� 3HPELFDUD� PXQJNLQ� DNDQ�

PHQJXODQJL� JDJDVDQ�JDJDVDQ� \DQJ� GLUDVD�

SHQWLQJ��,D�MXJD�DNDQ�PHQXOLV�DWDX�PHQXQMXNNDQ�

VHVXDWX� \DQJ� SHQWLQJ� SDGD� VDDW� LD� EHUELFDUD��
.HWLJD�� VLVZD� GLPLQWD� XQWXN� EHUSDUWLVLSDVL��

0HUHND� WLGDN� KDQ\D� PHQGHQJDU�� WHWDSL� PHUHND�

SHUOX� EHUWDQ\D� MLND� PHUHND� WLGDN� PHQJHUWL��
0HUHND� MXJD� ELVD� PHPEHULNDQ� LQIRUPDVL�

WDPEDKDQ� GDUL� LQIRUPDVL� \DQJ� GLEHULNDQ�

SHPELFDUD�� .HHPSDW�� VHEHOXP� PHQGHQJDUNDQ��

ELDVDNDQ� VLVZD� XQWXN� PHPSHUVLDSNDQ� GLUL�
GHQJDQ�PHPEDFD�DWDX�PHQFDUL�LQIRUPDVL�WHQWDQJ�

EDKDQ� \DQJ� DNDQ� GLELFDUDNDQ�� +DO� LQL� DNDQ�

PHPXGDKNDQ� VLVZD� XQWXN�PHQGHQJDUNDQ� EDKDQ�
\DQJ�GLVLPDNQ\D��

,QRYDVL�0RGHO�3HPEHODMDUDQ�%HUELFDUD�

%HEHUDSD�PRGHO�SHPEHODMDUDQ�EHUELFDUD�

\DQJ� GDSDW�GLODNXNDQ�� DQWDUD� ODLQ�� ���� EHUELFDUD�

HVWHWLN�� ���� SHUFDNDSDQ�� ���� EHUELFDUD� EHUWXMXDQ��

GDQ�����DNWLYLWDV�GUDPD� �7RPSNLQV�	�+RVLVVRQ��

������� $GD� EHEHUDSD� PDFDP� SHUFDNDSDQ� \DQJ�

GDSDW� GLODNXNDQ� VLVZD� GL� GDODP� NHODV�� VHSHUWL�

DQDOLVLV� SURSDJDQGD� LNODQ�� PHPEDQGLQJNDQ� GXD�
SHODNX� GDODP� GXD� FHULWD�� DWDX� WRSLN�WRSLN� ODLQ�

\DQJ�VHVXDL�GHQJDQ� VLWXDVL�GDQ�NRQGLVL� VHNRODK��

8QWXN�PHPXODL�SHUFDNDSDQ��JXUX�GDSDW�PHPLQWD�
VHRUDQJ� VLVZD� VHEDJDL� VXNDUHODZDQ� DWDX� JXUX�

PHQJDMXNDQ� SHUWDQ\DDQ�� $JDU� SHUFDNDSDQ� WHWDS�

EHUODQJVXQJ�� VLVZD� GLPLQWD� VHFDUD� EHUJDQWLDQ�
PHPEHUL�NRPHQWDU�DWDX�PHQJDMXNDQ�SHUWDQ\DDQ�

DWDX� PHQGXNXQJ� SHQGDSDW� RUDQJ� ODLQ�� 8QWXN�

PHQXWXS� SHUFDNDSDQ� GDSDW� GLODNXNDQ� GHQJDQ�

SHQFDSDLDQ� NRQVHQVXV� DWDX� NHVLPSXODQ� \DQJ�

GLVHSDNDWL�EHUVDPD��

%HUELFDUD� HVWHWLN� GDSDW� EHUXSD�
SHUFDNDSDQ� WHQWDQJ� VDVWUD�� EHUFHULWD�� GDQ� WHDWHU�

SHPEDFD�� 3HUFDNDSDQ� WHQWDQJ� VDVWUD� GDSDW�

GLODNXNDQ� VHWHODK� VLVZD� PHPEDFD� DWDX�
PHQGHQJDUNDQ� NDU\D� VDVWUD�� 6LVZD� GDSDW�

PHQ\DPSDLNDQ� SHQGDSDW� GDQ� NRPHQWDU� PHUHND�

WHQWDQJ� NDU\D� VDVWUD� \DQJ� EDUX� PHUHND�
EDFD�GHQJDU���

%HUFHULWD� �PHQGRQJHQJ�� PHUXSDNDQ�

NHJLDWDQ� \DQJ� VDQJDW� EHUPDQIDDW�� .HJLDWDQ� LQL�

VDQJDW�PHQ\HQDQJNDQ�GDQ�VHNDOLJXV�PHUDQJVDQJ�

LPDMLQDVL� DQDN�� /DQJNDK�ODQJNDK� EHUFHULWD�

DQWDUD� ODLQ� PHPLOLK� FHULWD�� PHPSHUVLDSNDQ� GLUL�

XQWXN� EHUFHULWD�� PHQDPEDK� SHUDJD�� GDQ�
PHQ\DPSDLNDQ� FHULWD�� 7HDWHU� SHPEDFD� DGDODK�

SUHVHQWDVL� SHPEDFDDQ� QDVNDK� GUDPD� ROHK�

VHNHORPSRN� VLVZD�� /DQJNDK�ODQJNDK�
NHJLDWDQQ\D� \DNQL�PHPLOLK� QDVNDK�� ODWLKDQ�� GDQ�

SUHVHQWDVL��

.HJLDWDQ�EHUELFDUD�GDSDW�EHUXSD�ODSRUDQ�

OLVDQ�� ZDZDQFDUD�� DWDX� GHEDW�� 'DODP� ODSRUDQ�

OLVDQ�� VLVZD� GDSDW� GLPLQWD� XQWXN� PHPEHULNDQ�

LQIRUPDVL� WRSLN� WHUWHQWX� DWDX� PHODSRUNDQ� KDVLO�
PHPEDFD� EXNX�� /DQJNDK�ODQJNDK� SHPEHOD�

MDUDQQ\D� DGDODK� PHPLOLK� WRSLN�� PHQFDUL� GDQ�

PHQ\XVXQ� LQIRUPDVL�� PHPEXDW� SHUDJD�� GDQ�
PHPSUHVHQWDVLNDQQ\D�� :DZDQFDUD� MXJD� GDSDW�
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GLODNXNDQ� ROHK� SDUD� VLVZD� VHNRODK� GDVDU��
/DQJNDK�ODQJNDKQ\D� \DNQL� GLPXODL� SDGD� SURVHV�

SHUHQFDQDDQ�� PHODNXNDQ� ZDZDQFDUD�� GDQ�

EHUEDJL�SHQJDODPDQ�KDVLO�ZDZDQFDUD���
'HEDW� MXJD�GDSDW�GLODNXNDQ� MLND�DGD� LVX�

NRQWUDGLNWLI� \DQJ� PHQDULN�� 6HEDJLDQ� VLVZD�

PXQJNLQ� VHWXMX� DWDX� WLGDN� VHWXMX� WHUKDGDS� LVX�

WHUVHEXW�� /DQJNDK�ODQJNDK� SHPEHODMDUDQQ\D�

DGDODK� GHQJDQ� FDUD� PHQHQWXNDQ� LVX�XVXO��

PHQJHORPSRNNDQ� VLVZD� \DQJ� VHWXMX� GDQ� \DQJ�

WLGDN� VHWXMX�� NHPXGLDQ�PHODNXNDQ�GHEDW��8QWXN�

PHODNVDQDNDQ�NHJLDWDQ�WHUVHEXW�GDSDW�GLODNXNDQ�

PHODOXL� SURVHGXU�� ���� SHUWDQ\DDQ� SHUWDPD� GDQ�
NHWLJD� PHQGXNXQJ� XVXO�� ���� SHUWDQ\DDQ� NHGXD�

GDQ�NHHPSDW�PHQRODN������SHUWDQ\DDQ�VDQJJDKDQ�

SHUWDPD�GDQ�NHWLJD�GLVDPSDLNDQ�NHORPSRN�VLVZD�
VHWXMX��GDQ�����SHUWDQ\DDQ�VDQJJDKDQ�NHGXD�GDQ�

NHHPSDW�GLODNXNDQ�NHORPSRN�VLVZD�WDN�VHWXMX��

6HODQMXQMXWQ\D�� DNWLYLWDV� GUDPD��
$NWLYLWDV� GUDPD�GDSDW� GLODNXNDQ�PHODOXL�PRGHO�

SHPEHODMDUDQ� GHQJDQ� PHQJJXQDNDQ� PHWRGH�

EHUPDLQ�SHUDQ��EHUPDLQ�ERQHND��GDQ�SHPHQWDVDQ�

GUDPD�� %HUPDLQ� SHUDQ� GDSDW� GLODNXNDQ� EDLN�

GHQJDQ� QDVNDK� \DQJ� VXGDK� WHUVHGLD� DWDX� \DQJ�

GLEXDW� VHQGLUL� ROHK� VLVZD�� -LND� WHUVHGLD� PHGLD�
ERQHND�� GL� VHNRODK� GDSDW� GLODNXNDQ� NHJLDWDQ�

VDQGLZDUD� ERQHND�� 6HPHQWDUD� LWX�� SHPHQWDVDQ�

GUDPD�GDSDW� MXJD�GLODNXNDQ�ROHK� VLVZD�GL�NHODV�
GHQJDQ� VHJDOD� NHVHGHUKDQDDQ� VHVXDL� GHQJDQ�

VLWXDVL�SHPEHODMDUDQ�GL�GDODP�NHODV��

,QRYDVL�0RGHO�3HPEHODMDUDQ�0HPEDFD�

3HPEHODMDUDQ� PHPEDFD� GDSDW�

PHQJJXQDNDQ� SHQGHNDWDQ� SURVHV�� 3URVHV� \DQJ�

GLPDNVXG�DGDODK�SURVHV�PHPEDFD��3HPEHODMDUDQ�

PHPEDFD� GHQJDQ� PHQJJXQDNDQ� SHQGHNDWDQ�

SURVHV� GDSDW� PHQLQJNDWNDQ� NHWHUDPSLODQ�

PHPEDFD�VLVZD��0HQXUXW�KDVLO�SHQHOLWLDQ�3DOPHU�

HW�DO���������DQWDUD�ODLQ�GLVHEXWNDQ�EDKZD�VLVZD�
DNDQ� PHQGDSDWNDQ� NHXQWXQJDQ� MLND� SURVHV�

PHPEDFD�GLSHUDJDNDQ�GL�KDGDSDQ�VLVZD��

.HJLDWDQ� SURVHV� PHPEDFD�PHOLSXWL�� ����
SHUVLDSDQ� XQWXN� PHPEDFD�� ���� PHPEDFD�� ����

PHUHVSRQ�� ���� PHQJHNVSORUDVL� WHNV�� GDQ� ����

PHPSHUOXDV� LQWHUSUHWDVL�� 3URVHV�PHPEDFD� WLGDN�

GLPXODL� GHQJDQ� PHPEXND� EXNX� GDQ� ODQJVXQJ�

PHPEDFD�� WHWDSL� PHODOXL� SHUVLDSDQ�� 3DGD� WDKDS�

SHUWDPD� GDODP� SURVHV� PHPEDFD�� ODQJNDK�
ODQJNDK� \DQJ� GLODNXNDQ� DQWDUD� ODLQ� PHPLOLK�

EXNX�EDFDDQ�� PHQJKXEXQJNDQ� EXNX�EDFDDQ�

GHQJDQ� SHQJDODPDQ� SULEDGL� GDQ� SHQJDODPDQ�
PHPEDFD� VHEHOXPQ\D�� PHPSUHGLNVL� LVL�

EXNX�EDFDDQ�� VHUWD� PHQJDGDNDQ� WLQMDXDQ�
SHQGDKXOXDQ�WHUKDGDS�EXNX�EDFDDQ��

3DGD� WDKDS� NHGXD� GDODP� SURVHV�

PHPEDFD�� VLVZD� PHPEDFD� EXNX� DWDX� EDFDDQ�
VHFDUD� NHVHOXUXKDQ�� $GD� OLPD� PDFDP� PRGHO�

PHPEDFD� �7RPNLQV�	�+RVNLVVRQ�� ������� \DNQL�

PHPEDFD� Q\DULQJ� �UHDGLQJ� DORXG��� PHPEDFD�

EHUVDPD� �VKDUHG� UHDGLQJ��� PHPEDFD�

EHUSDVDQJDQ� �EXGG\� UHDGLQJ��� PHPEDFD�

WHUELPELQJ� �JXLGHG� UHDGLQJ��� GDQ� PHPEDFD�

EHEDV��LQGHSHQGHQW�UHDGLQJ���

3DGD� WDKDS� NHWLJD�� PHUHVSRQ�� VLVZD�

PHPEHUL� UHVSRQ� WHUKDGDS� NHJLDWDQ� PHPEDFD�
PHUHND� GDQ� WHUXV� EHUXVDKD� PHPDKDPL� LVL�� $GD�

GXD� ODQJNDK� \DQJ� GDSDW� GLODNXNDQ� VLVZD� XQWXN�

WDKDS� LQL�� \DNQL� PHPEDFD� GDODP� IRUPDW�
PHPEDFD�� GDQ� EHUSDUWLVLSDVL� GDODP� SHUFDNDSDQ�

NODVLNDO�� 6HWHODK� PHPEHUL� UHVSRQ�� SDUD� VLVZD�

NHPEDOL� PHPSHUKDWLNDQ� EXNX�EDFDDQ� XQWXN�
PHQJJDOL� LVLQ\D� OHELK� GDODP� ODJL�� 3DUD� VLVZD�

GDSDW� PHODNXNDQ� ODQJNDK�ODQJNDK� VHSHUWL�� ����

PHPEDFD� XODQJ� EXNX�EDFDDQ�� ���� PHQJXML�

NHDKOLDQ�NKXVXV�SHQXOLV� �WKH�DXWKRU
V� FUDIW��� ����

PHPSHODMDUL� NRVDNDWD� EDUX�� GDQ� ����

EHUSDUWLVLSDVL� GDODP� SHQJDMDUDQ� VLQJNDW� \DQJ�
GLODNXNDQ�JXUX��

3DGD� WDKDS� WHUDNKLU� GDODP� SURVHV�

PHPEDFD�� PHPSHUOXDV� LQWHUSUHWDVL�� GDSDW�
GLODNXNDQ� SDGD� NHJLDWDQ� VHSHUWL�� PHPSHUOXDV�

LQWHUSUHWDVL� GDQ� SHPDKDPDQ�� PHUHIOHNVLNDQ�

SHPDKDPDQ��GDQ�PHQLODL�SHQJDODPDQ�PHPEDFD��
.HWLJD�NHJLDWDQ�WHUVHEXW�GDSDW�GLODNXNDQ�GHQJDQ�

PHOLEDWNDQ� NHWHUDPSLODQ� EHUEDKDVD� \DQJ� ODLQ��

VHSHUWL� EHUELFDUD� GDQ� PHQXOLV�� .HJLDWDQ� VHSHUWL�

EHUPDLQ� SHUDQ�GUDPD� DWDX� PHODNXNDQ�

WXJDV�SUR\HN�NKXVXV�MXJD�GDSDW�GLODNXNDQ��

-LND� GLOLKDW� NHPEDOL� WDKDS�WDKDS�

PHPEDFD� PHODOXL� SHQGHNDWDQ� SURVHV� GL� DWDV��
WDPSDN� WHUGDSDW� EHJLWX� EDQ\DN� NHJLDWDQ��

.HWHUOLEDWDQ� VLVZD� GDODP� VHWLDS� NHJLDWDQ� LWX�

VDQJDW� EHUKDUJD� GDQ� EHUJXQD� XQWXN�
SHUNHPEDQJDQ� NHWHUDPSLODQ� PHPEDFD�� 3DGD�

SHPEHODMDUDQ� PHPEDFD� GHQJDQ� SHQGHNDWDQ�

SURVHV�� VLVZD� EHQDU�EHQDU� EHODMDU� EDJLPDQD�

FDUDQ\D� PHPEDFD�� 0HUHND� WLGDN� KDQ\D� EHODMDU�

EDJDLPDQD�PHPEXQ\LNDQ� WXOLVDQ�� WHWDSL�PHUHND�

MXJD� EHODMDU� EDJDLPDQD� PHPLOLK� EDFDDQ� \DQJ�
PHQDULN�� PHODNXNDQ� NHJLDWDQ� PHPEDFD� GHQJDQ�

EHUEDJDL� EHQWXN�� PHPEHUL� UHVSRQ�� PHQJJDOL�

EDFDDQ�VHFDUD� OHELK�PHQGDODP��VHUWD�PHODNXNDQ�
NHJLDWDQ� ODQMXWDQ� XQWXN� GDSDW� OHELK� PHPDKDPL�

EDFDDQ��'HQJDQ�GHPLNLDQ�� VXGDK� WLED�ZDNWXQ\D�

PHQJXEDK� PRGHO� SHQGHNDWDQ� SHPEHODMDUDQ�
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PHPEDFD� VHFDUD� WUDGLVLRQDO� \DQJ� VXGDK�
EHUODQJVXQJ� VHODPD� LQL� GHQJDQ� SHQGHNDWDQ�

SURVHV� \DQJ� VHFDUD� WHRULWLN� GDSDW�PHQLQJNDWNDQ�

NHWHUDPSLODQ�VLVZD�GDODP�PHPEDFD���

,QRYDVL�0RGHO�3HPEHODMDUDQ�0HQXOLV�

3HPEHODMDUDQ� PHQXOLV� GHQJDQ�

SHQGHNDWDQ� SURVHV� GDSDW� PHQLQJNDWNDQ�

NHWHUDPSLODQ� PHQXOLV� VLVZD�� 8QWXN� LWX�� VWUDWHJL�

LQL� NLUDQ\D� GDSDW� GLODNXNDQ� VHEDJDL� VDODK� VDWX�

DOWHUQDWLI� NHJLDWDQ� SHPEHODMDUDQ�� 3HPEHODMDUDQ�

PHQXOLV�GHQJDQ�SHQGHNDWDQ�SURVHV�PHOLSXWL�OLPD�

WDKDS��\DNQL�����SUDPHQXOLV������PHQXOLV�GUDI������

PHUHYLVL������PHQ\XQWLQJ��GDQ�����PHPSXEOLNDVL�
�7RPNLQV�	�+RVNLVVRQ����������

3UDPHQXOLV�DGDODK�WDKDS�SHUVLDSDQ�XQWXN�

PHQXOLV�� 7DKDS� LQL� VDQJDW� SHQWLQJ� GDQ�
PHQHQWXNDQ� GDODP� WDKDS�WDKDS� PHQXOLV� VHODQ�

MXWQ\D�� 6HEDJLDQ� EHVDU� ZDNWX� PHQXOLV�

GLKDELVNDQ�GDODP�WDKDS�LQL��$GDSXQ�KDO�KDO�\DQJ�
GLODNXNDQ� VLVZD� GDODP� WDKDS� LQL� DQWDUD� ODLQ��

PHPLOLK� WRSLN�� PHPSHUWLPEDQJNDQ� WXMXDQ� GDQ�

EHQWXN�� SHPEDFD�� VHUWD� PHPSHUROHK� GDQ�

PHQ\XVXQ� LGH�LGH�� 6LVZD� GLSHUVLODKNDQ� PHQHQ�

WXNDQ� WRSLN� NDUDQJDQ� VHQGLUL�� -LND� DGD� VLVZD�

\DQJ�PHUDVD�NHVXOLWDQ��JXUX�GDSDW�PHPEDQWXQ\D�
GHQJDQ� PHQJDGDNDQ� EUDLQVWRUPLQJ� �XUXQ�

UHPEXJ�� XQWXN� PHQHQWXNDQ� EHEHUDSD� PDFDP�

WRSLN�� NHPXGLDQ� PHPLQWD� VLVZD� \DQJ� PHUDVD�
NHVXOLWDQ�PHPLOLK� WRSLN� WHUVHEXW� XQWXN�PHPLOLK�

VDODK� VDWX� \DQJ� SDOLQJ�PHQDULN� GL� DQWDUD� WRSLN�

WRSLN� LWX�� 0HODOXL� NHJLDWDQ� SUDPHQXOLV�� VLVZD�
EHUELFDUD�� PHQJJDPEDU�� PHPEDFD�� GDQ� EDKNDQ�

PHQXOLV� XQWXN�PHQJHPEDQJNDQ� LQIRUPDVL� \DQJ�

GLSHUOXNDQ�XQWXN�WRSLN�WRSLN�PHUHND��

.HWLND� VLVZD� PHQ\LDSNDQ� GLUL� XQWXN�

PHQXOLV�� PHUHND� SHUOX� EHUSLNLU� WHQWDQJ� WXMXDQ�

GDUL�PHQXOLV�\DQJ�DNDQ�PHUHND�ODNXNDQ��$SDNDK�

PHUHND� DNDQ� PHQXOLV� XQWXN� PHQJKLEXU��
PHQJLQIRUPDVLNDQ� VHVXDWX�� DWDX�XQWXN�PHPSHU�

VXDVL�� 6HODLQ� LWX�� PHUHND� MXJD� SHUOX�

PHUHQFDQDNDQ� DSDNDK� PHUHND� PHQXOLV� XQWXN�
GLULQ\D� VHQGLUL� DWDX� XQWXN� RUDQJ� ODLQ�� WHPDQ�

VHNHODV��RUDQJ�WXD��QHQHN�GDQ�NDNHN��SDPDQ��DWDX�

\DQJ� ODLQQ\D�� 3DUD� VLVZD� MXJD� KDUXV�

PHPSHUWLPEDQJNDQ� EHQWXN� WXOLVDQ� \DQJ� DNDQ�

PHUHND�EXDW��$SDNDK�FHULWD��VXUDW��SXLVL��ODSRUDQ�

DWDX� MXUQDO�� 'DODP� VDWX� NHJLDWDQ� PHQXOLV�
KHQGDNQ\D�GLWHQWXNDQ�VDWX�EHQWXN�WXOLVDQ�VDMD��

3DGD� WDKDS�PHQXOLV� GUDI�� VLVZD� GLPLQWD�

KDQ\D�PHQJHNSUHVLNDQ�LGH�LGH�PHUHND�NH�GDODP�
WXOLVDQ� NDVDU�� .DUHQD� SHQXOLV� WLGDN� PHPXODL�

PHQXOLV� GHQJDQ� NRPSRVLVL� \DQJ� VLDS�� VHSHUWL�
GLVXVXQ� GDODP� SLNLUDQ� PHUHND�� VLVZD� PHPXODL�

PHQXOLV� GUDI� LQL� GHQJDQ� LGH�LGH� \DQJ� VLIDWQ\D�

WHQWDWLI�� 3DGD� WDKDS� PHPEXDW� GUDI� LQL�� ZDNWX�
OHELK� GLIRNXVNDQ� SDGD� PHQJHOXDUNDQ� LGH�LGH�

GHQJDQ� VHGLNLW� DWDX� WLGDN� VDPD� VHNDOL�

PHPSHUKDWLNDQ� SDGD� DVSHN�DVSHN� WHNQLV�

PHQXOLV�� VHSHUWL� HMDDQ�� SHQJJXQDDQ� LVWLODK�� DWDX�

VWUXNWXU��

3DGD� WDKDS�PHUHYLVL�VLVZD�PHPSHUEDLNL�

LGH�LGH� PHUHND� GDODP� NDUDQJDQ�� 0HUHYLVL�

EXNDQODK� PHPEXDW� NDUDQJDQ� PHQMDGL� OHELK�

KDOXV�� WHWDSL� NHJLDWDQ� LQL� OHELK� EHUIRNXV� SDGD�
SHQDPEDKDQ�� SHQJXUDQJDQ�� SHQJKLODQJDQ�� GDQ�

SHQ\XVXQDQ�NHPEDOL� LVL�NDUDQJDQ�VHVXDL�GHQJDQ�

NHEXWXKDQ� DWDX� NHLQJLQDQ� SHPEDFD�� $GDSXQ�
NHJLDWDQ�NHJLDWDQ� \DQJ� GLODNXNDQ� VLVZD� SDGD�

WDKDS� LQL� DGDODK� PHPEDFD� XODQJ� VHOXUXK� GUDI��

VKDULQJ� DWDX� EHUEDJL� SHQJDODPDQ� WHQWDQJ� GUDI�
NDVDU� NDUDQJDQ� EHUVDPD� GHQJDQ� WHPDQ� GDODP�

NHORPSRN�� PHQJXEDK� DWDX� PHUHYLVL� WXOLVDQ�

GHQJDQ� PHPSHUKDWLNDQ� UHDNVL�� GDQ� NRPHQWDU�

DWDX�PDVXNDQ�GDUL�WHPDQ�DWDX�JXUX��

6HWHODK�PHQ\HOHVDLNDQ�GUDI�NDVDU��VLVZD�

PHPHUOXNDQ� ZDNWX� XQWXN� EHULVWLUDKDW� GDQ�
PHQMDXKNDQ� GLUL� GDUL� NDUDQJDQ� PHUHND�� 6HWHODK�

LWX�� EDUXODK� VLVZD�PHPEDFD� NHPEDOL� GUDI� NDVDU�

PHUHND� GHQJDQ� SLNLUDQ� \DQJ� VHJDU�� 6DDW� VLVZD�
PHPEDFD� LQLODK� PHUHND� PHPEXDW� SHUXEDKDQ��

VHSHUWL�PHQDPEDK��PHQJXUDQJL��PHQJKLODQJNDQ�

DWDX� PHPLQGDK�NDQ� EDJLDQ�EDJLDQ� WHUWHQWX�
GDODP� GUDI� NDUDQJDQ�� %LVD� MXJD� PHUHND�

PHQDQGDL� EDJLDQ�EDJLDQ� \DQJ� DNDQ� GLXEDK� LWX�

GHQJDQ� PHPEHULQ\D� WDQGD�WDQGD� WHUWHQWX� DWDX�

VLPERO��DWDX�GHQJDQ�PHPEHUL�JDULV�EDZDK��

'DODP� PHQ\XQWLQJ�� VLVZD� PHPEDFD�

FHSDW�NDUDQJDQ�XQWXN�PHQHQWXNDQ�GDQ�PHQDQGDL�

NHPXQJNLQDQ� EDJLDQ�EDJLDQ� WXOLVDQ� \DQJ� VDODK��
*XUX� GDSDW� PHQXQMXNNDQ� FDUD� PHPEDFD� FHSDW�

LQL�� PLVDOQ\D� GHQJDQ� PHPEDFD� NDUDQJDQ� VDODK�

VDWX�VLVZD��*XUX�PHPEDFD�NDUDQJDQ� LWX�GHQJDQ�
ODPEDW� GDQ� PHQDQGDL� NHPXQJNLQDQ� EDJLDQ�

EDJLDQ� NDUDQJDQ� \DQJ� VDODK� GHQJDQ� SHQVLO� DWDX�

SXOSHQ��'DODP�NHJLDWDQ�PHPEDFD�GDQ�PHQDQGDL�

EDJLDQ� \DQJ� PXQJNLQ� VDODK�� VLVZD� GDSDW�

PHQJJXQDNDQ� GDIWDU� FKHN� XQWXN� PHQHQWXNDQ�

WLSH�WLSH�NHVDODKDQ��6HWLDS� WLQJNDWDQ�NHODV�VLVZD�
GDSDW� PHQJJXQDNDQ� GDIWDU� FKHN� \DQJ� EHUEHGD��

EHUJDQWXQJ�WLQJJL�UHQGDKQ\D�NHODV�VLVZD��

3DGD� WDKDS� SXEOLNDVL�� \DQJ� PHUXSDNDQ�
WDKDS� DNKLU� PHQXOLV�� VLVZD� PHPSXEOLNDVLNDQ�

WXOLVDQ� PHUHND� GDODP� EHQWXN� \DQJ� VHVXDL� DWDX�

EHUEDJL� EHQWXN� WXOLVDQ� GHQJDQ� SHPEDFD� \DQJ�
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WHODK� GLWHQWXNDQ�� 3DUD� SHPEDFD� ELVD� GDUL� WHPDQ�
VHNHODV�� JXUX�� SHJDZDL� VHNRODK�� DWDX� EDKNDQ�

NHSDOD� VHNRODK�� $GDSXQ� EHQWXN�EHQWXN� WXOLVDQ�

\DQJ� ELVD� GLJXQDNDQ� VHSHUWL� EXNX�� MXUQDO��
ODSRUDQ�� DWDX� WXOLVDQ� ODLQ�� 3HQHQWXDQ� EHQWXN�

WXOLVDQ� LQL� GLWHWDSNDQ� EHUGDVDUNDQ� NHVHSDNDWDQ�

VLVZD��'DODP�WDKDS�PHPSXEOLNDVL�LQL��GDSDW�MXJD�

GLODNXNDQ�GHQJDQ�NRQVHS�DXWKRU�FKDLU�DWDX�NXUVL�

SHQXOLV�� 6LVZD� \DQJ� WHODK� VHOHVDL� PHODNXNDQ�

NHJLDWDQ�PHQXOLV�� PDMX� NH� GHSDQ� GDQ� GXGXN� GL�

NXUVL�� 6HODQMXWQ\D�� LD� PHPEDFD� KDVLO� NDU\DQ\D��

VHPHQWDUD� SDUD� VLVZD� \DQJ� ODLQ� GDQ� JXUX�

PHPEHULNDQ� SHUKDWLDQ� EHUXSD� WHSXN� WDQJDQ�
VHWHODK�SHPEDFDDQ�VHOHVDL���

*XUX� KHQGDNQ\D� GDSDW� PHQRORQJ�

SHUNHPEDQJDQ� NHWHUDPSLODQ� PHQXOLV� VHWLDS�
VLVZD�VHPDNVLPDO�PXQJNLQ��6HWLDS�DGD�NHVXOLWDQ�

\DQJ� GLDODPL� VLVZD�� JXUX� KDUXV� PHQFLSWDNDQ�

VLWXDVL�\DQJ�VROXWLI�DJDU�NHVXOLWDQ�VLVZD�LWX�GDSDW�
GLSHFDKNDQ�� EDLN� GHQJDQ� EDQWXDQ� RUDQJ� ODLQ��

WHPDQ� VHNHORPSRN�� VHNHODV�� PDXSXQ� JXUX�� ,QL�

EHUDUWL� EDKZD� JXUX� GLWXQWXW� PHPLOLNL� NHPDP�

SXDQ�SHQJHORODDQ�SHPEHODMDUDQ�PHQXOLV�GHQJDQ�

EDLN�� *XUX� EXNDQODK� SHPLPSLQ� NHODV�� WHWDSL�

PHUXSDNDQ� NRODERODWRU� DWDX� WHPDQ� VLVZD� GDODP�
PHPHFDKNDQ� EHUEDJDL� SHUVRDODQ� \DQJ� PXQFXO�

GDQ� PHPEDQWX� VLVZD� \DQJ� VHGDQJ� PHQHPXNDQ�

NHVXOLWDQ��

.(6,038/$1�

7LGDN�DGD�VDWX�PRGHO�SHPEHODMDUDQ�\DQJ�

SDOLQJ� VHPSXUQD�� <DQJ� DGD� DGDODK� VDWX�

NHNXUDQJDQ� PRGHO� SHPEHODMDUDQ� GDSDW� GLWXWXSL�
ROHK� VDWX� PRGHO� SHPEHODMDUDQ� \DQJ� ODLQ�� 2OHK�

NDUHQD� LWX�� SHUOX� DGDQ\D� XSD\D� SHPDGXDQ�

EHEHUDSD� PRGHO� SHPEHODMDUDQ� GHPL� WHUFLSWDQ\D�
WXMXDQ� SHPEHODMDUDQ� \DQJ� OHELK� EDLN� GDQ�

RSWLPDO�� 6DODK� VDWX� PRGHO� SHPEHODMDUDQ� \DQJ�
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