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GHQJDQ�.RYDULDQ�.RJQLVL� GL�6HNRODK� ,QNOXVLI

*XQDUKDGL
3URGL�3/%�).,3�816��(PDLO��JXQKDUGL����#\DKRR�FRP

$EVWUDN��7XMXDQ�SHQHOLWLDQ� LQL�DGDODK�XQWXN�PHQJHWDKXL�DGD� WLGDNQ\D�GDPSDN�PRGHO�SHPEHODMDUDQ

(NOHNWLN� WHUKDGDS�SUHVWDVL�EHODMDU��PHQJHWDKXL�VHEHUDSD�EHVDU�GDPSDN�PRGHO�SHPEHODMDUDQ�(NOHNWLN

WHUKDGDS�SUHVWDVL�EHODMDU��GDQ�PHQJHWDKXL�SHUDQ�NRJQLVL�GDODP�PHPSHQJDUXKL�SHUXEDKDQ�KDVLO�EHODMDU

VLVZD��3HQHOLWLDQ�GLODNVDQDNDQ�WHUKDGDS�VDPSHO�\DQJ�GLDPELO�VHFDUD�DFDN�PHODOXL�FOXVWHU�UDQGRP�VDPSOLQJ

GDUL�VHMXPODK����6HNRODK�'DVDU�SHQ\HOHQJJDUD�SHQGLGLNDQ�LQNOXVL�GL�.DEXSDWHQ�%R\RODOL��0HWRGH�SHQHOLWLDQ

LQL�DGDODK�H[SHULPHQ�WLGDN�SHQXK��TXDVL�H[SHULPHQW��GHQJDQ�PHQJJXQDNDQ����VLVZD�NHODV�9,�6'�\DQJ

GLEDJL�PHQMDGL�NHORPSRN�HNVSHULPHQ�GDQ�NHORPSRN�NRQWURO��'DWD�SHQHOWLDQ�GLDQDOLVLV�PHODOXL�$1$.29$

GHQJDQ�FDUD�PHPEDQGLQJNDQ�KDVLO�EHODMDU�VHEHOXP�GDQ�VHWHODK�SHUODNXDQ�GDQ�PHPEDQGLQJNDQ�KDVLO

EHODMDU�NHORPSRN�HNVSHULPHQ�GDQ�NHORPSRN�NRQWURO�GHQJDQ�PHPSHUWLPEDQJNDQ�SHQJDUXK�NRJQLVL��+DVLO

SHQHOLWLDQ�PHQ\LPSXONDQ�EDKZD��PRGHO�SHPEHODMDUDQ�HNOHNWLN�PHPEHULNDQ�SHQJDUXK�VLJQLILNDQ�SDGD

SUHVWDVL�EHODMDU�VLVZD��PRGHO�SHPEHODMDUDQ�HNOHNWLN�OHELK�HIIHNWLI�GLEDQGLQJ�GHQJDQ�PHWRGH�WUDGLVLRQDO�

SHQLQJNDWDQ�KDVLO�EHODMDU�VLVZD�MXJD�GLSHQJDUXKL�ROHK�NHPDPSXDQ�NRJQLVL�VLVZD�

.DWD�NXQFL��HNOHNWLN��SUHVWDVL�DNDGHPLN��NRYDULDQ��NRJQLVL��GDQ�VHNRODK�LQNOXVLI

$EVWUDFW��7KLV�UHVHDUFK�DLPV�WR�NQRZ�WKH� LPSDFW�RI�HFOHFWLF�WHDFKLQJ�PRGHO��PHDVXUH�WKH�H[WHQW�RI

HFOHFWLF�WHDFKLQJ�PRGHO�RQ�WKH�OHDUQLQJ�DFKLHYHPHQW��DQG�PHDVXUH�WKH�UROH�RI�FRJQLWLRQ�LQ�IDFLOLWDWLQJ�WKH

OHDUQLQJ�DFKLHYHPHQW�RI�%DKDVD�,QGRQHVLD��7KLV�UHVHDUFK�ZDV�FRQGXFWHG�WR�D�JURXS�RI�VWXGHQWV�LQ���

LQFOXVLYH�HOHPHQWDU\�VFKRROV� LQ�%R\RODOL�DVVLJQHG� LQ�FOXVWHU� UDQGRP�VDPSOLQJ��4XDVL�H[SHULPHQW�ZDV

DSSOLHG�IRU����VL[WK�JUDGHUV�UHSUHVHQWLQJ�ERWK�H[SHULPHQW�DQG�FRQWURO�JURXSV��7KH�GDWD�ZDV�DQDO\]HG�E\

PHDQV�RI�$1&29$�DV�WR�FRPSDUH�WKH�OHDUQLQJ�DFKLHYHPHQW�EHIRUH�DQG�DIWHU�WUHDWPHQW��EHWZHHQ�ERWK

H[SHULPHQW�DQG�FRQWURO�JURXSV�DV�FRQWUROOHG�E\�FRJQLWLRQ��7KH�UHVHDUFK�FRPH�WR�FRQFOXVLRQ�WKDW��HFOHFWLF

WHDFKLQJ�PRGHO�JDYH�VLJQLILFDQW�LPSDFW�RI�WKH�VWXGHQW�OHDUQLQJ�DFKLHYHPHQW��HFOHFWLF�WHDFKLQJ�PRGHO

ZDV�PRUH� HIIHFWLYH� WKDQ� FRQYHQWLRQDO� WHDFKLQJ�PHWKRG�� WKH� FRJQLWLRQ� WXUQHG� WR� WDNH� UROH� WR� WKH

LPSURYHPHQW�RI�WKH�VWXGHQW��OHDUQLQJ�DFKLHYHPHQW�

.H\�ZRUGV��HFOHFWLF��DFDGHPLF�DFKLHYHPHQW��PRGHUDWLRQ��FRJQLWLRQ��DQG�LQFOXVLYH�VFKRRO�

3HQGDKXOXDQ

3HQJJXQDDQ� PHWRGH� NRQYHQVLRQDO� EHOXP

VHSHQXKQ\D� PHPHQXKL� NHEXWXKDQ� LQRYDVL

SHPEHODMDUDQ� GDODP� UDQJND� PHQLQJNDWNDQ

NXDOLWDV�SHPEHODMDUDQ�\DQJ�SDGD�JLOLUDQQ\D�GDSDW

PHQLQJNDWNDQ�NXDOLWDV�DNDGHPLN� VLVZD��0HVNLSXQ

GHPLNLDQ��PHWRGH� LQL�PDVLK�EDQ\DN�GLJXQDNDQ�GL

EHUEDJDL� WHPSDW� GL� GXQLD� LQL� �:DWNLQV�� ������

'HPLNLDQ� MXJD�GL� ,QGRQHVLD�� VHEDJLDQ�EHVDU� JXUX

PHQJDMDU�GHQJDQ�KDQ\D�PHQWUDQVIHU�PDWHUL�\DQJ

WHUGDSDW�GDODP�NXULNXOXP��%XFKRUL���������0RGHO

SHPEHODMDUDQ� \DQJ� GHPLNLDQ�PHQJJDPEDUNDQ

SHUOXQ\D�PHQLQJNDWNDQ� NRPSHWHQVL� SHGDJRJLN

JXUX� GDODP�GXQLD� SHQGLGLNDQ�

3HPEHODMDUDQ� NRQYHQVLRQDO� MXJD� PDVLK

EDQ\DN�GLWHUDSNDQ� GDODP�PDWD� SHODMDUDQ�%DKDVD

,QGRQHVLD�� 0HVNLSXQ� EDKDVD� LQGRQHVLD�PHPLOLNL

EHUEDJDL� NRPSRQHQ� NHEDKDVDDQ��PRGHO� SHP�

EHODMDUDQ�FHQGHUXQJ�WLGDN�YDULDWLI��*XUX�EHUSHUDQ

VDQJDW� GRPRLQDQ� GDQ�PHQMDGL� WXPSXDQ� DNKLU

VHJDOD�SHUVRDODQ�EHOHMDU�VLVZD�GDQ�PHQMDGL�VDWX�

VDWXQ\D� VXPEHU� SHQJHWDKXDQ� EHUGDVDUNDQ

WXQWXWDQ� SHQ\HOHVDLDQ� PDWHUL� \DQJ� EHUVLIDW

NXUXNXOHU� �WH[W� ERRN�RULHQWHG���%DKDVD� ,QGRQHVLD

WHUNHVDQ� LGHQWLN� GHQJDQ�PHPEDFD� SHPDKDPDQ�

.HWHUDPSLODQ�PHQXOLV�LGHQWLN�GHQJDQ�PHQXOLV�UDSL

GDQ�PHQJDUDQJ� EHEDV� EHUGDVDUNDQ� WRSLN� \DQJ

GLWHWDSNDQ�JXUX��6DVWUD�LGHQWLN�GHQJDQ�SXLVL�\DQJ
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GLWHNDQNDQ� SDGD� PHPEDFD� LQGDK�� $VSHN

NUHDWLYLWDV� VLVZD� SDGD� NRPSRQHQ�NRPSRQHQ

EDKDVD� EHOXP� EDQ\DN� PHPSHUROHK� SHOXDQJ

EHODMDU� VHFDUD� NRQVWUXNWLI� GDODP�PHQ\HOHVDLNDQ

SHUVRDODQ� VHQGLUL� XQWXN� PHPSHUROHK� SHQJH�

WDKXDQ�PHODOXL� SHPEHODMDUDQ�

0RGHO�PRGHO� SHPEHODMDUDQ� \DQJ� PHQH�

NDQNDQ� EHODMDU� VLVZD� DNWLI� VXGDK� EDQ\DN

GLNHPEDQJNDQ�GL� ,QGRQHVLD��0DQDMHPHQ�EHUEDVLV

VHNRODK� �0%6�� \DQJ�PHQJHPEDQJNDQ� SHPEHU�

GD\DDQ� RWRQRPL� VHNRODK�� PLVDOQ\D�� VXGDK

GLNHPEDQJNDQ� VHODPD� NXUDQJ� OHELK� ��� WDKXQ�

6DODK� VDWX� ELGDQJQ\D� DGDODK� SHQLQJNDWDQ

SHPEHODMDUDQ� \DQJ� PHQHNDQNDQ� VLVZD� DNWLI

EHOXP�PHUXSDNDQ� EDJLDQ� XWDPD� GDODP� PH�

QLQJNDWNDQ� PXWX� SHPEHODMDUDQ�� �%DPEDQJ

6DSWRQR�� ������� 'HPLNLDQ� MXJD� GHQJDQ�SURJUDP

'HFHQWUDOL]HG� %DVHG�(GXFDWLRQ� �'%(�� VXGDK

EHEHUDSD� WDKDS� GLNHPEDQJNDQ� GL� ,QGRQHVLD�

'HQJDQ�NHJLDWDQ�\DQJ�WLGDN�MDXK�EHUEHGD�GHQJDQ

0%6��SHPEHODMDUDQ�\DQJ�PHQHNDQNDQ�VLVZD�DNWLI

SDGD� '%(� GLXMLFREDNDQ� SDGD� GDHUDK�GDHUDK

WHUWHQWX� GL� ,QGRQHVLD�� 1DPXQ�� SHQJHPEDQJDQ

0%6�GDQ�'%(� WHUVHEXW� EHUVLIDW� VSRUDGLN� GHQJDQ

PHPLOLK� GDHUDK� WHUWHQWX� VHEDJDL� SXVDW� NHJLDWDQ

VHKLQJJD� EHOXP� VHPXD� VHNRODK� WHUXWDPD� JXUX

PHPLOLNL� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ� GDQ

PHQJHPEDQJNDQQ\D� GDODP� WXJDV� SHPEHODMDUDQ

VHKDUL�KDUL��'HQJDQ�GHPLNLDQ�GLDVXPVLNDQ�EDKZD

PDVLK� EDQ\DN� JXUX� \DQJ� EHOXP�PHPDKDPL� GDQ

PHODNVDQDNDQ� NHJLDWDQ�NHJLDWDQ� VHQDGD� \DQJ

PHQHNDQNDQ� SHPEHODMDUDQ� \DQJ� EHUSXVDW� SDGD

VLVZD�� 0RGHO� SHPEHODMDUDQ� HNOHNWLI�PHUXSDNDQ

DOWHUQDWLI� \DQJ� GLWDQGDL� GHQJDQ� VLVZD� EHODMDU

EDJDLPDQD� EHODMDU� VHFDUD� DNWLI� GDQ� NUHDWLI�

0RGHO�SHPEHODMDUDQ�HNOHNWLN�PHQJJDEXQJNDQ

EHUEDJDL�PHWRGH�\DQJ�GLNHPDV�GDODP�VDWX�PRGHO

SHPEHODMDUDQ� �-DQXZV]ZHVNL� 	�0ROHQGD�� ������

0RGHO� SHPEHODMDUDQ� HNOHNWLN� GLVDULNDQ� GDUL

EHEHUDSD� SULQVLS� GDQ� WHRUL� EHODMDU� NRJQLWLYLVPH

GDQ� NRQVWUXNWLYLVW� GDQ� EHKDYLRULVPH�� 3ULQVLS�

SULQVLS�EHODMDU�GDUL�WLJD�WHRUL�LQLODK�\DQJ�NHPXGLDQ

PHPEHULNDQ� LQVSLUDVL� \DQJ� VH\RJ\DQ\D� GLUH�

DO LVDVLNDQ� VHRUDQJ� JXUX� GDODP� PHODNXNDQ

WLQGDNDQ� SHPEHODMDUDQ�%DKDVD�PHODOXL� EHUEDJDL

PHWRGH� VHVXDL� NRPSRQHQ� EDKDVD� EDLN� \DQJ

EHUVLIDW�SHQJHWDKXDQ�PDXSXQ�NHWHUDPSLODQ�\DQJ

GLDMDUNDQQ\D�� 3ULQVLS� EHODMDU� LQL� SXOD� \DQJ

PHPEDQJNLWNDQ� JXUX� XQWXN� PHQFLSWDNDQ

OLQJNXQJDQ� EHODMDU� \DQJ� NRQGXVLI� VHKLQJJD

PHUDQJVDQJ� NUHDWLYLWDV� VLVZD� GDODP� SURVHV

EHODMDU�� 2OHK� NDUHQD� LWX�� GLUDVDNDQ� SHUOX

PHQJHPEDQJNDQ�PHWRGH� \DQJ�PHPXQJNLQNDQ

VLVZD�PHQJJXQDNDQ� GD\D� NUHDWLYLWDVQ\D� GDODP

PHUHVSRQ�OLQJNXQJDQ�EHODMDU�\DQJ�GLODKLUNDQ�GDUL

NUHDWLYLWDV� JXUX�

0DVDODK� NRJQLVL� SDGD� VLVZD� VHNRODK� LQNOXVL

PHQMDGL� EDJLDQ� SHQWLQJ� \DQJ� KDUXV� GLSHUKDWLNDQ

GDODP� SHPEHODMDUDQ�� WHUXWDPD� EDJL� VLVZD

EHUNHVXOLWDQ� EHODMDU� EDKDVD�� 6HNRODK� LQNOXVLI

PHUXSDNDQ� UHDOLVDVL� SHQGLGLNDQ� XQWXN� VHPXD

�HGXFDWLRQ�IRU�DOO��\DQJ�PHPEHULNDQ�UHVSRQ�SRVLWLI

WHUKDGDS� SHUEHGDDQ� GDQ� NHEXWXKDQ� LQGLYLGX

XQWXN�PHPSHUROHK� SHQGLGLNDQ� $LQVFRZ� �������

1DPXQ�� NHQ\DWDDQ� SDGD� SHPEHODMDUDQ� NRQYHQ�

VLRQDO�� SULQVLS� WHUVHEXW� EHOXP� GLJDUDS� VHFDUD

RSWLPDO� WHUXWDPD� EDJL� VLVZD� \DQJ�PHQJDODPL

KDPEDWDQ�NRJQLVL��2OHK�NDUHQD�LWX��DVSHN�NRJQLVL

WHUVHEXW� SHUOX� GLNHPEDQJNDQ� GDQ� GLNDML

GDPSDNQ\D� WHUKDGDS� SUHVWDVL� EHODMDU� WHUXWDPD

EHUNDLWDQ� GHQJDQ� NHWHUDPSLODQ�PHQ\LPDN� GDQ

PHQXOLV�

3HQHOLWLDQ� LQL� PHQJNDML� EDJDLPDQD�PRGHO

SHPEHODMDUDQ� HNOHNWLN� PHPEHULNDQ� GDPSDN

DNDGHPLN� SDGD� VLVZD� GDQ� EDJDLPDQD� SHUDQ

NRJQLVL� WHUKDGDS� SHUXEDKDQ� \DQJ� GLKDVLONDQ� GDUL

PRGHO�SHPEHODMDUDQ� WHUVHEXW� GDODP�DVSHN�DVSHN

NHEDKDVDDQ�� $VSHN�DVSHN� WHUHEXW� PHOLSXWL

NHWHUDPSLODQ�PHQ\LPDN��PHPEDFD��PHQXOLV��GDQ

EHUELFDUD�VHUWD�EDKDVD�VHEDJDL�SHQJHWDKXDQ�GDQ

VHQL� \DQJ�PHOLSXWL� WDWD� EDKDVD�� NRVD� NDWD�� GDQ

VDVWUD�

.DMLDQ�/LWHUDWXU

0RGHO�3HPEHODMDUDQ�(NOHNWLN

0RGHO� SHPEHODMDUDQ� HNOHNWLN�PHUXSDNDQ�PRGHO

SHPEHODMDUDQ� \DQJ� GLUDPX� GDUL� EHEHUDSD

SHQGHNDWDQ� DWDX� WHRUL� EHODMDU�� 6WUDWHJL� LQL

EHUDQJNDW�GDUL�DVXPVL�EDKZD�VHWLDS� WHRUL�EHODMDU

EHUXSD\D� PHQJJDPEDUNDQ� SDQGDQJDQQ\D

WHQWDQJ�EDJDLPDQD�PDQXVLD�EHODMDU��,PSOLNDVLQ\D

DGDODK� EDKZD� VHWLDS� WHRUL� EHODMDU� PHODKLUNDQ

PHWRGH�PHQJDMDU� XQWXN� JXUX� \DQJ� SDOLQJ� FRFRN

GHQJDQ� XPXU� GDQ� NHPDWDQJDQ� SHVHUWD� GLGLNQ\D�

0RGHO� SHPEHODMDUDQ� HNOHNWLN� PHPDQGDQJ

EDKZD� WHRUL� GDQ� SUDNWLN� GDSDW� PHQJKDVLONDQ

NLQHUMD� \DQJ� EDLN�PHODOXL� EHUEDJDL� FDUD� DWDX
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GHQJDQ� FDUD� PHQJJDEXQJNDQ� EHUEDJDL� FDUD

�5RELQVRQ�� 0ROHQGD�� GDQ� 5H]DEHN�� GDODP

-DQXV]ZHVNL�GDQ�0ROHQGD���������6HWLGDNQ\D�DGD

WLJD� WHRUL� EHODMDU� \DQJ� WHUJDEXQJ� GDODP� VWUDWHJL

SHPHEHODMDUDQ� HNOHNWLN�� \DLWX� EHKDYLRULVPH�

NRJQLWLYLVPH� GDQ� NRQVWUXNVLYLVPH�� VHUWD

KXPDQLVPH��-DQXV]HZVNL�	�0ROHQGD���������7HRUL

EHODMDU� EHKDYLRULVPH�PHPDQGDQJ� EDKZD� EHODMDU

PHUXSDNDQ� SHUXEDKDQ� SHULODNX� \DQJ� GLKDVLONDQ

GDUL� SHQJDODPDQ� GDQ� LQWHUDNVL� GHQJDQ� GXQLD

�'ULVFROO�� ������� %HKDYLRULVPH� PHQJDQJJDS

EDKZD�SLNLUDQ� DGDODK� VHEXDK� NRWDN� KLWDP� �EODFN

ER[�� VHKLQJJD� DSD� \DQJ� WHUMDGL� GDODP� SLNLUDQ

VHODPD� SURVHV� EHODMDU� WLGDN� ELVD� GLNHWDKXL�

3HULODNX�PHUXSDNDQ� NRQVHNXHQVL� DWDX� LQGLNDWRU

WHUMDGLQ\D�SURVHV�GDODP�SLNLUDQ�VHVHRUDQJ�GDODP

PHUHVSRQ� VXDWX� VWLPXOXV�� 6HGDQJNDQ� SHQJH�

WDKXDQ��DWDX�KDVLO�EHODMDU�GLSHUROHK�GDUL�NHJLDWDQ

PHUHVSRQ� WHUKDGDS� UDQJVDQJDQ� \DQJ� DGD� SDGD

OLQJNXQJDQQ\D� �*DOORWL�� ������� 'HQJDQ� GHPLNLDQ

SURVHV� EHODMDU� WHUMDGL� PHODOXL� SHQ\HUDSDQ

WHUKDGDS� KDO�KDO� \DQJ�PHQ\HQDQJNDQ� VHEDJDL

SHQJXDWDQ� SRVLW LI� VHKLQJJD� PHQLPEXONDQ

NHLQJLQDQ� XQWXN�PHQJXODQJ�XODQJ�� ,PSOLNDVLQ\D

GDODP� SHPEHODMDUDQ�� WXJDV� JXUX� DGDODK

PHQJKLGXSNDQ� UHVSRQ� VLVZD� GHQJDQ�PHQ\H�

GLDNDQ� OLQJNXQJDQ� VWLPXOL� \DQJ� SRVLWLI� VHUWD

PHPEHUL� SHQJXDWDQ� �UHLQIRFHPHQW�� DJDU� VLVZD

PDX�PHODNXNDQQ\D� VHEDJDL� WLQGDN� NHELDVDDQ�

8QVXU� NHGXD� \DQJ�PHQMDGL� EDJLDQ� VWUDWHJL

SHPEHODMDUDQ� HNOHNWLN� DGDODK� WHRUL� NRJQLWLYLVPH�

7HRUL� LQL�PHQJDQJJDS� EDKZD�PDQXVLD� GLODKLUNDQ

SHQXK� GHQJDQ� SRWHQVL� \DQJ� PHQMDGL� EDJLDQ

SHQWLQJ� GDODP� SURVHV� EHODMDU� �*DOORWL�� ������

%HODMDU� PHUXSDNDQ� SURVHV� LQWHUQDO� EHUXSD

NHJLDWDQ�PHQWDO� XQWXN�PHPDQLSXODVL� LQIRUPDVL�

PHQ\LPSDQ�� GDQ�PHUHSUHVHQWDVLNDQ� LGH� \DQJ

WHODK� GLVHUDSQ\D� �3DUNLQ�� ������*DOORWL�� ������

$NWLYLWDV� PHQWDO� VHSHUWL� SHQJDPDWDQ�� PHP�

SHUKDWLNDQ�� EHUSLNLU�� PHPEHULNDQ� DODVDQ� DWDX

DUJXPHQWDVL�� PHQJHORPSRNNDQ�� PHPEXDW

NHSXWXVDQ�� GDQ� DNWLYLWDV� PHQWDO� ODLQQ\D

PHPEHQWXN� VNHPD� DWDX� SROD� SLNLU� GDODP� GLUL

VHVHRUDQJ� �-DQXV]HZVNL� 	� 0ROHQGD�� ������

6FKHPD�SLNLU�PHUXSDNDQ�VWUXNWXU�NRQVHSWXDO�\DQJ

PHQ\LPSDQ� SHQJHWDKXDQ� GDODP� LQJDWDQ� MDQJND

SDQMDQJ�� 'HQJDQ� GHPLNLDQ�� EHODMDU�PHUXSDNDQ

NHUMD� VFKHPD� GDODP�PHQJKLPSXQ� GDQ� PHQ�

FRFRNNDQ� �DVVLPLODWLRQ�� GDQ�PHQDWD� LQIRUPDVL

�DFFRPRGDWLRQ�� \DQJ� GLSHUROHK�PHODOXL� LQWHUDNVL

GHQJDQ� OLQJNXQJDQQ\D� �3ULWFKDUG�� ������� 6NHPD

NRQVHSWXDO�LQL�WHUXV�EHUNHPEDQJ�GDQ�PHPEHQWXN

VNHPD� EDUX� \DQJ� VHLULQJ� GHQJDQ� LQIRUPDVL�

LQIRUPDVL� EDUX� \DQJ� WLGDN� FRFRN� GHQJDQ� VNHPD

\DQJ� VXGDK� DGD�

3HQDPEDKDQ�GDQ�SHPEHQWXNDQ�VFKHPD�EDUX

SDGD� SURVHV� EHODMDU� \DQJ� GLODNXNDQ� VHQGLUL� ROHK

VLVZD�LWXODK�\DQJ�NHPXGLDQ�PXQFXO�PHQMDGL�WHRUL

NRQVWUXNVLYLVPH� �3ULWFKDUG�� ������� 3HQJHWDKXDQ

EXNDQODK� VHNHGDU� WLUXDQ� WHQWDQJ� GXQLD� GL� OXDU

LQGLYLGX� VHKLQJJD� WLGDN� GLSHUROHK� PHODOXL

SHQ\HUDSDQ�VHFDUD�SDVLI�DWDX�WLGDN�SXOD�GLSHUROHK

PHODOXL� WUDQVIHU� GDUL� RUDQJ� ODLQ�� 3HQJHWDKXDQ

EXNDQ� GLSHUROHK�PHODLQNDQ� GLEDQJXQ�� 'HQJDQ

GHPLNLDQ� EHODMDU� DGDODK� SURVHV� PHPEDQJXQ

SHQJHWDKXDQ�PHODOXL�SHQJHUWLDQ�GDQ�SHPDKDPDQ

\DQJ� GLODNXNDQ� VHQGLUL� ROHK� VLVZD� �/D5RFTXH� 	

'DUOLQJ���������,PSOLNDVLQ\D�GDODP�SHPEHODMDUDQ�

WXJDV� JXUX� DGDODK�PHPDKDPL� SRWHQVL� VNHPD

NRJQLWLI� WHUVHEXW� GDQ�PHQFLSWDNDQ� OLQJNXQJDQ

VHUWD�PHPIDVLOLWDVL� SURVHV� NHUMD� VLVZD� GDODP

PHQXPEXKNHPEDQJNDQ� NUHDWLYLWDVQ\D�� 'HQJDQ

GHPLNLDQ� VLVZD� GDSDW� PHPEDQJXQ� SHQJH�

WDKXDQQ\D� PHODOXL� SHPHFDKDQ�PDVDODK� SDGD

WXJDV�WXJDV� DXWHQWLN� VHFDUD� NRODERUDWLI� GHQJDQ

NUHDWLYLWDVQ\D� VHQGLUL�� +DO� LQL� GDSDW� GLODNXNDQ

GHQJDQ� FDUD�PHOLEDWNDQ� VLVZD� GDODP� NHJLDWDQ

\DQJ�PHPEDQJNLWNDQ�PLQDW��PHQGRURQJ� VLVZD

PHODNXNDQ�SHUFREDDQ��GDQ�PHOLEDWNDQ�NHUMD�VDPD

GDODP�NHORPSRN��'H9ULHV��HW�DO���������

3UHVWDVL�DNDGHPLN�GL�6HNRODK�LQNOXVLI

6HNRODK� LQNOXVLI� DGDODK� VHNRODK� \DQJ� PHQJ�

LPSOHPHQWDVLNDQ� KDN� DWDV� SHQGLGLNDQ� XQWXN

VHPXD� WHUPDVXN� PHUHND� \DQJ� NDUHQD� NH�

WHUEDWDVDQQ\D� PHQJDODPL� KDPEDWDQ� EHODMDU

�+DOODKDQ�	�.DXIIPDQ���������0HUHND�PHPLOLNL�KDN

\DQJ� VDPD� GHQJDQ� VHPXD� DQDN� ODLQ� XQWXN

EHUVHNRODK�� EHUSDUWLVLSDVL�� GDQ� GDSDW� PHP�

SHUROHK� SHQGLGLNDQ� \DQJ� EHUNXDOLWDV� �%XUVWHLQ�

6HDUV��:LFR[VRQ�� &DEHOOR�� 	� 6SDJQD�� �������+DO

LQL�PHQJLPSOLNDVLNDQ�EDKZD�VHNRODK�GLWXQWXW�XQWXN

PHPIDVL OLWDVL� PHUHND� GDODP� PHPSHUOROHK

NHVHPSDWDQ� \DQJ� VDPD� EDJL� VHPXD� DQDN� XQWXN

EHUSUHVWDVL�

%DWDVDQ� SUHVWDVL� DNDGHPLN� VHODOX� WHUNDLW

GHQJDQ� NXULNXOXP� GDQ� VWDQGDU� NRPSHWHQVL� SDGD

SURVHV� SHPEHODMDUDQ�� .XULNXOXP� DGDODK�PDWHUL
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\DQJ� KDUXV� GLVDPSDLNDQ� NHSDGD�PXULG� GDODP

EHQWXN� SHPEHODMDUDQ�� 6HGDQJNDQ� VWDQGDU

NRPSHWHQVL� DGDODK� NHPDPSXDQ� \DQJ� KDUXV

GLFDSDL� VLVZD� PHODOXL� IXQJVL� PHQWDO� \DQJ

GLPLOLNLQ\D�� =LPPHUPDQ� GDQ� 6FKXQN� ������

PHQJDWDNDQ� EDKZD� NHNXDWDQ� IXQJVL� PHQWDO

EHUGDPSDN� VDQJDW� OXDV� WHUKDGDS� SUHVWDVL

DNDGHPLN��)XQJVL�PHQWDO� LQL� UHODWLI� WLGDN�EHUXEDK

PHVNLSXQ� WHUMDGL� SHUXEDKDQ� XPXU� DWDX� WLQJNDW

NHODV�VLVZD���'HQJDQ�GHPLNLDQ��SUHVWDVL�DNDGHPLN

PHUXSDNDQ� KDVLO� EDJDLPDQD� VLVZD� EHODMDU

GLSHUROHK� GDUL� DVHVPHQ� PHODOXL� WHV� VHWHODK

PHQGDSDWNDQ� SHPEHODMDUDQ� GDUL� JXUX�

7LQJJL� UHQGDKQ\D� SHQFDSDLDQ� SUHVWDVL

DNDGHPLN�\DQJ�GLFDSDL�VLVZD��PHQFHUPLQNDQ�NDGDU

NLQHUMD� \DQJ� GLODNXNDQ� EDLN� ROHK� VLVZD�PDXSXQ

JXUX�� 3UHVWDVL� DNDGHPLN� PHQFHUPLQNDQ� NH�

GXGXNDQ� VLVZD� GDODP� NHODVQ\D�� 6HRUDQJ� VLVZD

GHQJDQ� SUHVWDVL� DNDGHPLN� GL� DWDV� UDWD�UDWD

PHQJJDPEDUNDQ� EDKZD� VLVZD� WHUVHEXW�PHPLOLNL

NHPDPSXDQ�PHQJXDVDL�PDWHUL� OHELK� GDUL� FXNXS

GDQ� GLSUHGLNVLNDQ� GDSDW� EHUKDVLO� PHQFDSDL

VWDQGDU� \DQJ� GLWHWDSNDQ� GDODP� NXULNXOXP�

'HPLNLDQ� VHEDOLNQ\D�� VLVZD� GHQJDQ� SUHVWDVL� GL

EDZDK� UDWD�UDWD� GDSDW� GLNDWHJRULNDQ� VLVZD

EHUSUHVWDVL� UHQGDK� \DQJ� VHULQJ� GLVHEXW� GHQJDQ

XQGHUDFKLHYHUV� DWDX� VWUXJJOLQJ� OHDUQHUV� �%ORRP�

������� 0HUHND� VXGDK� EHNHUMD� NHUDV� QDPXQ

SUHVWDVLQ\D� EHOXP�GDSDW�PHQFDSDL� VWDQGDU� \DQJ

GLWHWDSNDQ� PHVNLSXQ� WHODK� GLEHUL� NHVHPSDWDQ

PHPDQIDDWNDQ� IDVLOLWDV� GDQ� VXPEHU� EHODMDU� \DQJ

VDPD� GHQJDQ� WHPDQ� VHED\DQ\D�

$VSHN�SUHVWDVL�$NDGHPLN

6DOYLD�GDQ�<VVHOG\NH��������PHQ\HEXWNDQ�EDKZD

SUHVWDVL� DNDGHPLN�PHUXSDNDQ� KDVLO� SHQJXNXUDQ

\DQJ�PHOLSXWL�WLJD�UDQDK�\DLWX��DNDGHPLN��SHULODNX�

GDQ� ILVLN�� 5DQDK� DNDGHPLN� PHQ\DQJNXW

NHPDPSXDQ� \DQJ� GLSHUROHK� VLVZD� WHV� SDGD

VHOXUXK� ELGDQJ� VWXGL� \DQJ� GLSHODMDUDUL�� 5DQDK

SHULODNX�EHUXSD�NHPDPSXDQ�XQWXN�PHQJDGDSWDVL

GHQJDQ�DWXUDQ��WHPDQ��GDQ�OLQJNXQJDQQ\D��5DQDK

ILVLN� WHUNDLW�HUDW�GHQJDQ�NHPDPSXDQ�XQMXN�NHUMD

GDQ� NRRUGLQDVL� DQWDUD� SHQJLQGUDDQ� GDQ� JHUDN

WXEXK�

+DPEDWDQ�.RJQLWLI

$VSHN� SUHVWDVL� DNDGHPLN� \DQJ� GLVHEXWNDQ�6DOYLD

GDQ� <VVHOG\NH� �������PHUXSDNDQ� NRQGLVL� \DQJ

PHQMDGL� GDVDU� GDQ� VXPEHU� WHUMDGLQ\D� KDPEDWDQ

EHODMDU�� %XUGHQ� GDQ� %\UG� �������PHQ\HEXWNDQ

VHWLGDNQ\D� DGD� GHODSDQ� ���� NRQGLVL� EDLN� LQWHUQDO

PDXSXQ� HNVWHUQDO� \DQJ� PHQMHODVNDQ� DSDNDK

VHRUDQJ� VLVZD� GLNDWDNDQ�PHPLOLNL� NLQHUMD� WLQJJL

DWDX�UHQGDK��.RQGLVL�NRQGLVL�WHUVHEXW�PHOLSXWL����

NLQHUMD�NRJQLWLI�����NLQHUMD�DIHNWLI�����NLQHUMD�ILVLN�

��� NHELDVDDQ� GDQ� WLSH� EHODMDU�� ��� SRWHQVL� NUHDWLI�

��� UDJDP� EXGD\D�� ��� NHFDFDWDQ� GDQ� VLVZD

EHUHVLNR��GDQ���� VWDWXV� VRVLDO�GDQ�HNRQRPL�

'L�VHNRODK�LQNOXVLI��NRQGLVL��NRQGLVL�WHUVHEXW

GDSDW� PHQMDGL� SHQGRURQJ� DWDX� SHQJKDPEDW

SUHVWDVL�DNDGHPLN�VLVZD��'DPSDN�QHJDWLI�NRQGLVL�

NRQGLVL� SDOLQJ� VHULQJ� GLDODPL� ROHK� VLVZD�VLVZD� GL

NHODV� LQNOXVLI� VHEDJDL�KDPEDWDQ�EHODMDU� �OHDUQLQJ

EDUULHUV�� DGDODK� KDPEDWDQ� NRJQLWLI�� 6HEDJDL

SHQHQWX� SUHVWDVL� DNDGHPLN�� WHRUL� NRJQLWL I

PHPSHUFD\DL�EDKZD�VHRUDQJ�VLVZD�\DQJ�PHPLOLNL

NHPDPSXDQ� NRJQLWLI� WLQJJL� FHQGHUXQJ� PH�

QXQMXNNDQ� SHQJXDVDDQ� KDVLO� EHODMDU� \DQJ� EDLN

�%UXQLQJ���������3HQGDSDW�LQL�MXJD�GLNXDWNDQ�ROHK

9HHPDQQ�GDQ�(OVKRXW��GDODP�%UXQLQJ��������\DQJ

PHODNXNDQ� SHQHOLWLDQ� WHUKDGDS� ���� VLVZD� GDQ

PHQ\LPSXONDQ� EDKZD� DGD� KXEXQJDQ� DQWDUD

NHPDPSXDQ�LQWHOHNWXDO�GHQJDQ�KDVLO�KDVLO�EHODMDU�

GDQ�GHPLNLDQ�VHEDOLNQ\D��3HQHOLWLDQ�LQL�EHULPSOLNDVL

EDKZD�NHPDPSXDQ�NRJQLWLI�\DQJ�UHQGDK�PHQMDGL

SHQJKDPEDW�XQWXN�PHQFDSDL�SUHVWDVL�EHODMDU��+DO

LQL� MXJD� VHVXDL� GHQJDQ� SHQGDSDW� 6PLWK� ������

\DQJ�PHQJHPXNDNDQ�EDKZD�NHJDJDODQ�PHQFDSDL

VWDQGDUG� KDVLO� EHODMDU� OHELK� EDQ\DN� GLSHQJDUXKL

ROHK� SURVHV� NRJQLWLI� ODQWDUDQ� UHQGDKQ\D� VWUDWHJL

RSHUDVL�PHQWDO��NHVXOLWDQ�PHQJRODK�LQIRUPDVL��GDQ

NHVXOLWDQ�PHQJXQJNDSNDQ�NHPEDOL�DSD�\DQJ�WHODK

GLSHODMDUL�� .HJDJDODQ� LQL� GLPXQJNLQNDQ� NDUHQD

NHPDPSXDQ�PHQWDO� GL� EDZDK� UDWD�UDWD� DWDX

NDUHQD� NHVXOLWDQ� EHODMDU� ODLQ� \DQJ� GLDODPL� VLVZD

GDODP� ELGDQJ� DNDGHPLN� WHUWHQWX� DWDX� NHVXOLWDQ

EHODMDU� VSHVLILN� �XQH[SHFWHG� XQGHUDFKLHYHUV��

0HUHND�PHPLOLNL�NHPDPSXDQ�LQWHOHNWXDO�UDWD�UDWD�

EDKNDQ� GL� DWDV� UDWD�UDWD� VDPD� VHSHUWL� WHPDQ

ODLQQ\D�� WHWDSL� PHPLOLNL� KDPEDWDQ� GDODP� KDO

PHPEDFD�� PHQXOLV�� DWDX� EHUKLWXQJ� �+DUZHOO�

������� 2OHK� NDUHQD� LWX�� SHQHQOLWLDQ� LQL� PHQJ�

XQJNDSNDQ� SHUDQ� NRJQLVL� VHEDJDL� NRYDULDQ� \DQJ

PHPSHQJDUXKL� SUHVWDVL�EHODMDU� %DKDVD� LQGRQHVLD

PHODOXL� SHPEHODMDUDQ� HNOHNWLN�
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0HWRGH�3HQHOLWLDQ

'HVDLQ�3HQHOLWLDQ

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ

NXDQWLWDWLI� PHODOXL� HNVSHULPHQ� GDQ� VWUDWHJL

SHPEDQGLQJDQ�� 'LNDWDNDQ� NXDQWLWDWLI� NDUHQD

SHQHOLWLDQ� PHQJJXQDND� GDWD� DQJND� DWDX

SHQJKLWXQJDQ� NXDQWLWDV� �6XWULQR� +DGL�� ������

3HQHOLWLDQ� LQL� GLNDWDNDQ� HNVSHULPHQ� NDUHQD

SHQHOLWLDQ� LQL�PHQ\HOLGLGNL� GDPSDN� VHEDE� DNLEDW

\DQJ� GLSHUROHK� PHODOXL� SHUODNXDQ�� 0HODOXL

HVNSHULPHQ� LQLODK� GDWD� SDGD� YDULDEHO� WHULNDW

GLSHUEDQGLQJNDQ�VHEHOXP�GDQ�VHVXGDK�SHUODNXDQ

DQWDUD� NHORPSRN� GDODP� SHQHOLWLDQ� WHUVHEXW

�6HNDUDQ�� ������

(NSHULPHQ�SHQHOLWLDQ�LQL�EHUVLIDW�TXDVL��TXDVL

H[SHULPHQW�� DWDX� HNVSHULPHQ� WLGDN� SHQXK

PHQJLQJDW�VXEMHN�SHQHOLWLDQ� LQL�EHUXSD�NHORPSRN

NHODV�\DQJ�XWXK��LQWDFW�JURXS��\DQJ�WLGDN�PXQJNLQ

GLSLODK� SLODK� VHFDUD� DFDN� GDQ� GLSLVDKNDQ� XQWXN

PHQGDSDW� SHUODNXDQ�� .HUDQJND� RSHUDVLRQDO

SHQHOLWLDQ� HNVSHULPHQ� WLGDN� SHQXK� LQL� PHQJ�

JXQDNDQ� GHVDLQ� \DQJ� � NHPXNDNDQ� ROHK� 6HNDUDQ

�������GLVHEXW� ³3RVWWHVW�2QO\�&RQWURO�*URXS�DQG

([SHULPHQW� 'HVLJQ´�� 'HVDLQ� WHUVHEXW� GDSDW

GLJDPEDUNDQ�SDGD�'LDJUDP���

'LDJUDP����'HVDLQ�.RQWURO�*UXS

*5283 ���������75($70(17�������32677(67
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

(.63(5,0(17 �������[ ����������2��
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7UHDWPHQW�HIIHFW� �������������������

� 8QWXN� PH\DNLQNDQ� DGDQ\D� SHUXEDKDQ

SUHVWDVL� DNDGHPLN� %DKDVD� ,QGRQHVLD�� SHUODNXDQ

GLEHULNDQ� VHFDUD� VHULDO� VHODPD� WLJD� NDOL� GDODP

NXUXQ� ZDNWX� WLJD� EXODQ� GHQJDQ� SHODNVDQDDQ

SRVWHV�VDWX�NDOL�VHWLDS�EXODQ��+DO�LQL�GLPDNVXGNDQ

XQWXN�PHQLQJNDWNDQ�YDOLGLWDV� SHQHOLWLDQ� WHUVHEXW

�6ROVR�	�0F�/LQ��������

$QDOLVLV�'DWD

'DWD� \DQJ� GLSHUROHK� VHWHODK� SHUODNXDQ� GLRODK

PHODOXL�ELYDULDWH�GDQ�PXOWLYDULDWH��7HNQLN�DQDOLVLV

ELYDULDWH� GLJXQDNDQ� XQWXN�PHPEDQGLQJNDQ� KDVLO

SHUODNXDQ� DQWDUD� NHORPSRN� HNVSHULPHQ� GHQJDQ

NHORPSRN� NRQWURO�� 7HNQLN� DQDOLVLV� PXOWLYDULDWH

GLJXQDNDQ� XQWXN�PHP�EDQGLQJNDQ� KDVLO� VHWHODK

SHUODNXDQ�YDULDEHO�EHEDV�WHUKDGDS�YDULDEHO�WHULNDW

GHQJDQ�PHPSHUWLPEDQJNDQ� � SHQJDUXK� YDULDEHO

HNVWUD��FRYDULDWH��WHUKDGDS�YDULDEHO�WHULNDW��8QWXN

LWX�GLJXQDNDQ�DQDOLVLV�$1$.29$��6HNDUDQ�������

PHQ\HEXWNDQ� DQDOLVLV� LQL� GLJXQDNDQ� XQWXN

PHQJHQGDOLNDQ�YDULDEHO� OXDU� �H[WUDQHRXV� YDULEOH�

\DQJ�PXQJNLQ�PHPSHQJDUXKL� YDULDEOH� WHULNDW�

0HODOXL�SHQJRODKDQ�GDWD�6WDWLVWLN�6366����GDPSDN

YDULDEHO� EHEDV� WHUKDGDS� YDULDEOH� WHULNDW� GDSDW

GLNHWDKXL��'HPLNLDQ�MXJD�DNDQ�GDSDW� WHUOLKDW�DGD

DWDX� WLGDNQ\D� SHQJDUXK� YDULDEHO� OXDU� WHUKDGDS

YDULDEOH� WHULNDW�� 'DODP� KDO� LQL�� \DQJ�PHQMDGL

YDULDEHO� OXDU� DGDODK� NRJQLVL� \DQJ� PXQJNLQ

PHPSHQJDUXKL� SUHVWDVL� DNDGHPLN� %DKDVD

,QGRQHVLD� VHWHODK�PHQGDSDW� SHUODNXDQ�PRGHO

SHPEHODMDUDQ� (NOHNWLN�

+DVLO�GDQ�%DKDVDQ

6HVXDL� GHQJDQ� WXMXDQ�� SHQHOLWLDQ� LQL�PHQ\HOLGLNL

GDPSDN�PRGHO� SHPEHODMDUDQ� HNOHNWLN� WHUKDGDS

SUHVWDVL� EHODMDU� %DKDVD� ,QGRQHVLD�� 8QWXN

PHQJHWDKXL� SHUXEDKDQ� KDVLO� SHUODNXDQ�PRGHO

SHPEHODMDUDQ� HNOHNWLN� WHUKDGDS� SUHVWDVL

DNDGHPLN�%DKDVD�,QGRQHVLD�GDUL�NHPDPSXDQ�DZDO

�EDVHOLQH��� GLJXQDNDQ� W�WHV�� 8QWXN�PHQJHWDKXL

GDPSDN� PRGHO� SHPEHODMDUDQ� (NOHNWLN� GDQ

SHQJDUXK� NRJQLVL� WHUKDGDS� SUHVWDVL� EDLN� DQWDUD

VHEHOXP� GDQ� VHVXGDK� SHUODNXDQ�PDXSXQ� DQWDUD

NHORPSRN� HNVSHULPHQ�PDXSXQ� NHORPSRN� NRQWURO

GLJXQDNDQ�$1$.29$�

+DVLO�SHUODNXDQ�SHPEHODMDUDQ�PRGHO�HNOHNWLN

6NRUH� SUHVWDVL� EHODMDU� %DKDVD� ,QGRQHVLD� GDUL

EDVHOLQH� VDPSDL� GHQJDQ� WLJD� NDOL� SRVWHV

PHQXQMXNNDQ� DGDQ\D� SHQLQJNDWDQ� VHFDUD

NRQVWDQ�� 6NRUH� SDGD� NHORPSRN� HNVSHULPHQ� QDLN

GDUL� EDVHOLQH� �� ������� SRVWHV� �� �������� SRVWHV� �

�������� GDQ� SRVWHV� �� �� ������� 6HGDQJNDQ� SDGD

NHORPSRN�NRQWURO�SHUXEDKDQ�WHUMDGL�GDUL�EDVHOLQH

��������SRVWHV����������SRVWHV�����������SRVWHV��

�������

'HQJDQ�PHQJJXQDNDQ� 7�WHV�� SHUEDQGLQJDQ

SHQJDUXK�SHPEHODMDUDQ�(NOHNWLN�WHUKDGDS�SUHVWDVL

EHODMDU� %DKDVD� ,QGRQHVLD� DQWDUD� NHORPSRN

HNVSHULPHQ� GHQJDQ� NHORPSRN� NRQWURO� WHUOLKDW

SHUEHGDDQ�QLODL�UHUDWD�SDGD�NHORPSRN�HNVSHULPHQ

������� OHELK� EHVDU� GLEDQGLQJNDQ� GHQJDQ� QLODL

UHUDWD�NHORPSRN�NRQWURO���������'HQJDQ�GHPLNLDQ

SUHVWDVL� NHORPSRN� \DQJ�PHQGDSDWNDQ� SHUODNXDQ
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OHELK� EDLN� GLEDQGLQJ� NHORPSRN� \DQJ� WLGDN

PHQGDSDW�SHUODNXDQ�SHPEHODMDUDQ�PRGHO�HNOHNWLN�

3HUEHGDDQ� DQWDUD� GXD� NHORPSRN� WHUVHEXW� FXNXS

EHUDUWL� GHQJDQ� WDUDI� VLJQLINDVL� ������ OHELK� NHFLO

GDUL������

+DO�LQL� WHUMDGL�NDUHQD�SHPEHODMDUDQ�%DKDVD

,QGRQHVLD� GHQJDQ�PHQJJXQDNDQ�PRGHO� HNOHNWLN

\DQJ�PHQJJXQDNDQ�EHUEDJDL�PHWRGH�\DQJ�VHVXDL

GHQJDQ�PDWHUL� DMDU� EDLN� EHUXSD� SHQJHWDKXDQ

PDXSXQ� NHWHUDPSLODQ�PHPEHULNDQ� GDPSDN� SDGD

NUHDWLYLWDV�VLVZD��'HQJDQ�PHWRGH�GUDPD�PLVDOQ\D

VLVZD� GDSDW� WHUWDULN� GDQ� VHFDUD� NRJQLWLI�PHUHND

GHQJDQ�VHQDQJ�KDWL�PHQKDIDO�WHNV�DWDX�SXLVL�\DQJ

GLWXJDVNDQ� XQWXN� GLSHODMDUL�� 'HQJDQ� EHUNXQMXQJ

NH�WHPSDW�DWDX�OLQJNXQJDQ�GLUDQFDQJ�JXUX��VLVZD

GDSDW� PHPSHUROHK� JDJDVDQ�JDJDVDQ� VHEDJDL

EDKDQ� VLVZD� GDODP� SHQJHPEDQJDQ� NHWHUDPSLODQ

PHQXOLV�

3HUEHGDDQ�SUHVWDVL�EHODMDU�%DKDVD� ,QGRQHVLD

DQWDUD� NHORPSRN� HNVSHULPHQ� GHQJDQ� NHORPSRN

NRQWURO� GHQJDQ� NRYDULDQ� NRJQLVL�PHQXQMXNNDQ

EDKZD� WHUGDSDW� SHUEHGDDQ� VLJQLILFDQ� SDGD

SUHVWDVL�EHODMDU�%DKDVD�LQGRQHVLD�\DQJ�GLKDVLONDQ

GDUL�PRGHO� SHPEHODMDUDQ� HNOHNWLN� GLEDQGLQJNDQ

GHQJDQ� SHPEHODMDUDQ� NRQYHQVLRQDO�� � 3HUEHGDDQ

VLJQLILFDQ� WHUOLKDW� GDUL� QLODL� VLJQLILNDQVL� �S������

�������GDQ�)R� ��������!�)
W
� �������GHQJDQ�GI

�������� $QJND� VWDWLVWLN� WHUVHEXW�PHQXQMXNNDQ

GHQJDQ�WDUDI�VLJQLINDQVL�����PHPEXNWLNDQ�EDKZD

SHEHGDDQ� SUHVWDVL� EHODMDU� %DKDVD� ,QGRQHVLD

DQWDUD� NHORPSRN� HNVSHULPHQ� GHQJDQ� NHORPSRN

NRQYHQVLRQDO� FXNXS� VLJQLILNDQ�

0HODOXL�$1$.29$�WHUOLKDW�SXOD�EDKZD�NRJQLVL

PHPEHULNDQ� SHQJDUXK� WHUKDGDS� SUHVWDVL� \DQJ

GLKDVLONDQ� GDUL� SHPEHODMDUDQ� HNOHNWLN�� 1LODL

VLJQLILNDQVL� �S��������������GDQ�)R� ��������!�)W

�������� PHPEXNWLNDQ� EDKZD� NRJQLVL� PHPEHUL

SHQJDUXK� \DQJ� VLJQLILNDQ� SDGD� SUHVWDVL� EHODMDU

%DKDVD� ,QGRQHVLD�� 'HQJDQ� GHPLNLDQ� GDSDW

GLVLPSXONDQ� EDKZD� SHUXEDKDQ� SUHVWDVL� EHODMDU

%DKDVD�,QGRQHVLD�WLGDN�KDQ\D�GLVHEDENDQ�DGDQ\D

SHUODNXDQ�PRGHO�SHPEHODMDUDQ�HNOHNWLN��PHODLQNDQ

MXJD� NDUHQD� SHQJDUXK� NRJQLVL�

3HPEHODMDUDQ� HNOHNWLI� SDGD�PDWD� SHODMDUDQ

%DKDVD� ,QGRQHVLD�PHQJDQJNDW� NHNXDWDQ� VLVZD

GDUL� VLVL� SHUXEDKDQ� SHULODNX�PHODOXL� SHQJXDWDQ

�UHLQIRUFHPHQW��WHUKDGDS�NHEHUKDVLODQ�\DQJ�VLVZD

SHUROHK�� PHQJKDUJDL� SRWHQVL� \DQJ� DGD� SDGD

VLVZD�� GDQ� PHQGDVDUNDQ� SHPEHDMDUDQ� SDGD

SHQJHWDKXDQ� \DQJ� VXGDK� GLPLOLNLQ\D�'L� VDPSLQJ

LWX�� SHPEHODMDUDQ� HNOHNWLN� MXJD�PHPEXNWLNDQ

EDKZD� VHWLDS� VLVZD�PHPLOLNL� NHNXDWDQ� NRJQLVL

\DQJ�GLEDZD�VHMDN�ODKLU��7XJDV�JXUX�OHELK�WHUIRNXV

SDGD� NHJLDWDQ� \DQJ�PHPEHULNDQ� VWLPXODVL� DJDU

VLVZD�PHQJNRQVWUXN�SHQJHWDKXDQ�VHQGLUL�PHODOXL

LQIRUPDVL� OHZDW� OLQJNXQJDQ� EHODMDU� \DQJ� GL�

VHGLDNDQQ\D��%HODMDU� DGDODK�SURVHV� DVLPLODVL�GDQ

MXJD� SURVHV� DNRPRGDVL� �-DQXV]HZVNL�	�0ROHQGD�

�������3URVHV�DVLPLODVL�WHUMDGL�PHODOXL�SHQ\HVXDLDQ

SHQJHWDKXDQ� GHQJDQ� SROD� SLNLU� \DQJ� VXGDK� DGD

SDGD� VWUXNWXU�PHQWDO� VLVZD�� VHGDQJNDQ� SURVHV

DNRPRGDVL� DGDODK� SHPEHQWXNDQ� DWDX�PRGLILNDVL

SROD�SLNLU�EDUX�NDUHQD�DGDQ\D�SHQJHWDKXDQ�EHOXP

SHUQDK� GLDODPLQ\D�

3HQHOLWLDQ� MXJD�PHPEXNWLNDQ� EDKZD� NRJQLVL

PHPLOLNL� SHQJDUXK� \DQJ� VLJQLILNDQ� GDODP� SURVHV

SHPEHODMDUDQ��+DO�LQL�GLNXDWNDQ�ROHK�3DUNLQ�������

GDQ� *DOORWL� ������� \DQJ�PHQJDWDNDQ� EDKZD

SURVHV� EHODMDU� WLGDN� ELVD� OHSDV� GDUL� NHJLDWDQ

PHQWDO��FRJQLWLYH�VNLOOV���0HQXUXW�PHUHND�EHODMDU

DGDODK� SURVHV�PHQWDO� \DQJ� PHOLSXWL� DNWLYLWDV

PHQJDPDWL��PHQDODU��PHQNODVLILNDVL�� PHPEXDW

NHSXWXVDQ�� GDQ� NHJLDWDQ�PHQWDO� ODLQQ\D�PHODOXL

LQWHUDNVL� GHQJDQ� OLQJNXQJDQQ\D�

+DVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� 5XND\DK�

<HQQ\�� 	� *XQDUKDGL� ������� MXJD�PHQ\LPSXONDQ

EDKZD� SURVHV� PHQWDO� PHQ\DQJNXW� SHQDODUDQ

GDODP�PHQJKXEXQJNDQ�IDNWD�DWDX�LQIRUPDVL�\DQJ

GLSHUROHK�PHODOXL�SHQJDPDWDQ�VDPSDL�SDGD�VXDWX

NHVLPSXODQ�� 'DODP� SHPEHODMDUDQ� %DKDVD

,QGRQHVLD� GHQJDQ�PHQJJXQDNDQ�PRGHO� HNOHNWLN�

SURVHV� NRJQLWLI� WDPSDN� Q\DWD� SDGD� VLVZD� GDQ

WHUMDGL�VHFDUD�NRQVWDQW�SDGD�ZDNWX�PHUHND�KDUXV

PHQFHUQD� LQIRUPDVL� PHODOXL� NHWHUDPSLODQ

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

SHPDKDPDQ� WDWD� EDKDVD� GDQ� SHQJHPEDQJDQ

NRVD� NDWD�

6LPSXODQ�GDQ�6DUDQ

6LPSXODQ

'DUL� XUDLDQ� KDVLO� DQDOLVLV� GDWD� WHUNDLW� GHQJDQ

NDMLDQ�WHRULWLN��SHQHOLWLDQ�LQL�PHQ\LPSXONDQ�KDO��KDO

VHEDJDL� EHULNXW�

3HPEHODMDUDQ� GHQJDQ� PRGHO� HNOHNWLN

PHPEHULNDQ� SHQJDUXK� SRVLWLI� WHUKDGDS� SH�

QLQJNDWDQ�SUHVWDVL� EHODMDU�%DKDVD� ,QGRQHVLD��+DO

LQL�PHQJLPSOLNDVLNDQ�SHUOXQ\D�VHRUDQJ�JXUX�XQWXN

WHUXV�PHQHUXV�PHQJXSD\DNDQ�PHWRGH� SHPEH�



��

*XQDUKDGL��3HQJJXQDDQ� 0RGHO�3HPEHODMDUDQ� (NOHNWLN� GDODP� 0HQLQJNDWNDQ� 3UHVWDVL� %HODMDU�%DKDVD� ,QGRQHVLD

ODMDUDQ� LQRYDWLI� GDODP� UDQJND� PHQLQJNDWNDQ

NXDOLWDV� VLVZD� \DQJ� GLWDQGDL� GHQJDQ�PHQLQJ�

NDWQ\D� SUHVWDVL� \DQJ� GLFDSDL� PHUHND�� 'HQJDQ

PRGHO� HNOHNWLN�� SHPEHODMDUDQ� %DKDVD� ,QGRQHVLD

PHQMDGL�KLGXS�GDQ�PHQ\HQDQJNDQ�NDUHQD�VHPXD

VLVZD�WHUPDVXN�PHUND�\DQJ�PHQJDODPL�KDPEDWDQ

NRJQLWLI� GDSDW� EHODMDU�PHODOXL� EHUEDJDL�PHWRGH

VHVXDL� GHQJDQ� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ

\DQJ� GLSHODMDUL�

3HPEHODMDUDQ� %DKDVD� ,QGRQHVLD� GHQJDQ

PRGHO� HNOHNWLI� WHUEXNWL� OHELK� HIHNWLI� GLEDQGLQJ

GHQJDQ� PRGHO� NRQYHQVLRQDO�� +DO� LQL� GLVDGDUL

NHEHQDUDQQ\D�� NDUHQD� SHPEHODMDUDQ� GHQJDQ

PRGHO�HNOHNWLN�PHQJJDEXQJNDQ�EHEHUDSD�PHWRGH

\DQJ�GLODKLUNDQ� WHRUL� EHODMDU� \DQJ� VHVXDL�GHQJDQ

PDWHUL� \DQJ� GLSHODMDUL� PHODOXL� SHQFLSWDDQ

OLQJNXQJDQ� SHPEHODMDUDQ� \DQJ� NRQGXVLI�� 6HPXD

WHRUL� EHODMDU� VHSHQGDSDW� EDKZD� VLVZD� EHODMDU

PHODOXL� OLQJNXQJDQQ\D�� /LQJNXQJDQ�SHPEHODMDUDQ

PHPEHULNDQ�GDPSDN�WHUKDGDS�SURVHV�EHODMDU�EDLN

SRVLWL I� PDXSXQ� QHJDWLI�� 7XJDV� JXUX� DGDODK

PHQ\LDSNDQ� OLQJNXQJDQ� SRVLWLI� XQWXN� GLUHVSRQ

VLVZD�PHODOXL� LQWHUDNVL� EDLN� VRVLDO�PDXSXQ� DODP

VHNLWDU� \DQJ� VHODQMXWQ\D� GDSDW�PHQLQJNDWNDQ

SUHVWDVL� EHODMDU�

6DUDQ

3HUXEDKDQ� SUHVWDVL� EHODMDU� %DKDVD� ,QGRQHVLD

WHUQ\DWD�EXNDQ�VDMD�NDUHQD�YDULDVL�SHPEHODMDUDQ

PHODOXL�PRGHO� HNOHNWLN��PHODLQNDQ� MXJD� NDUHQD

NRJQLVL� VLVZD� VHEDJDL� PRGDO� LQWHUQDO� GDODP

PHUHVSRQ�LQIRUPDVL�\DQJ�WHUNDQGXQJ�GDODP�PDWHUL

DMDU��6HVXDL�GHQJD�WHRUL�UHODMDU�EDLN�EHKDYLRULVPH

PDXSXQ� NRJQLWLYLVPH� 	� NRQVWUXNVLYLVPH�� JXUX

GDODP�KDO�LQL�GLKDUDSNDQ�GDSDW�UHVSRQVLI�WHUKDGDS

NDUDNWHULVWLN� VLVZD� GDUL� VLVL� NRJQLWLI�� .HJLDWDQ

SHPEHODMDUDQ�HNOHNWLN�GDSDW�GLODNXNDQ�DQWDUD�ODLQ

GHQJDQ�PHQXPEXKNDQ�PLQDW� VLVZD��PHQJDLWNDQ

SHPEHODMDUDQ� GHQJDQ� SHQJHWDKXDQ� \DQJ� VXGDK

GLPLOLNLQ\D��PHQDWD�PDWHUL� DMDU� GDQ� OLQJNXQJDQ

EHODMDU� XQWXN�PHPXGDKNDQ� SHPDKDPDQ� VLVZD�

PHPEDQWX� VLVZD� GDODP� SURVHV�PHQFHUQD� GDQ

PHQJLQJDW� � SHQJHWDKXDQ� \DQJ� GLSHODMDULQ\D�

3XVWDND�$FXDQ

$LQVFRZ��0��������7KH�QH[W�VWHS�IRU�VSHFLDO�HGXFDWLRQ��6XSSRUWLQJ� WKH�GHYHORSPHQW�RI� LQFOXVLYH

SUDFWLFHV��%ULWLVK�-RXUQDO�RI�6SHFLDO�(GXFDWLRQ�����������������

%DPEDQJ�6DSWRQR��������0HUHIRUPDVL�VHNRODK�PHODOXL�PDQDMHPHQ�EHUEDVLV�VHNRODK��'LGDNWLND����� ����

������

%ORRP��%��6���������+XPDQ�LQWHUDFWLRQV�DQG�VFKRRO�OHDUQLQJ��1HZ�<RUN���0F�*URZ�±�+LOO

%UXQLQJ��5��������&RQVWUXFWLYH�SV\FKRORJ\�DQG�LQVWUXFWLRQ��1HZ�-HUVH\��3LHUVRQ�(GXFDWLRQ��,QF

%XFKRUL��0��������(YROXVL�SHQGLGLNDQ�GL�,QGRQHVLD��<RJ\DNDUWD��,QVLVW�3UHVV

%XUGHQ��3��5��	�%\UG��'�0��������0HWKRGV�IRU�HIIHFWLYH�WHDFKLQJ��%RVWRQ��0$��$OO\Q�DQG�%DFRQ�

%XUVWHLQ��1��6HDUV��6��:LFR[VRQ��$��&DEHOOR��%��	�6SDJQD��$��������0RYLQJ�WRZDUG�LQFOXVLYH�SUDFWLFHV�

5HPHGLDO�DQG�6SHFLDO�(GXFDWLRQ������������������

'H9ULHV��5���=DQ��%���(GPLDVWRQ��5���6DOHV��&��������'HYHORSLQJ�FRQVWUXFWLYLVW�HDUO\�FKLOGKRRG�FXUULFXOXP�

3UDFWLFDO�SULQFLSOH�DQG�DFWLYLWLHV��1HZ�<RUN�DQG�/RQGRQ��7HDFKHUV�&ROOHJH�3UHVV�

'ULVFROO��0��3��������3V\FKRORJ\�RI�OHDUQLQJ�IRU�LQVWUXFWLRQ��86$��3HDUVRQ�(GXFDWLRQ��,QF�

*DORWWL��.��������&RJQLWLYH�SV\FKRORJ\��&DOLIRUQLD��:DGVZRUWKV�7KRPVRQ�/HDUQLQJ

+DOODKDQ��'���	�.DXIIPDQ��-��������([FHSWLRQDO�FKLOGUHQ��,QWURGXFWLRQ�WR�VSHFLDO�HGXFDWLRQ��1HZ�-HUVH\�

3UHQWLFH�+DOO� ,QWHUQDWLRQDO� ,QF�

+DUZHOO��-��������&RPSOHWH�OHDUQLQJ�GLVDELOLWLHV�KDQGERRN��1HZ�VHFRQG�HGLWLRQ��6DQ�)UDQVLVFR��-RKQ�:LOH\

	�6RQ��,QF�

-DQXV]HZVNL��$��	�0ROHQGD��0��������(GXFDWLRQDO�WHFKQRORJ\��$�GHILQLWLRQ�DQG�FRPPHQWDU\��1HZ�<RUN�

7D\ORU�	�)UDQFLV�*URXS��//&

/D5RFTXH��0��	�'DUOLQJ��6��������%OHQGHG�FXUULFXOXP�LQ�WKH�LQFOXVLYH�.��FODVVURRP��7HDFKLQJ�DOO�\RXQJ

FKLOGUHQ��86$��3HDUVRQ�(GXFDWLRQ��,QF�



��

-XUQDO�3HQGLGLNDQ�GDQ� .HEXGD\DDQ�� 9RO������ (GLVL�.KXVXV� ,�� -XQL� ����

3DUNLQ��$��������(VVHQWLDO�FRJQLWLYH�SV\FKRORJ\��6XVVH[��8.��3V\FKRORJ\�3UHVV�/WG�

3ULWFKDUG��$��������:D\V�RI�OHDUQLQJ��/HDUQLQJ�WKHRULHV�DQG�OHDUQLQJ�VW\OHV�LQ�WKH�FODVVURRP��/RQGRQ�

'DYLG�)XOWRQ�3XEOLVKHUV�� /WG�

5XND\DK�� <HQQ\��	�*XQDUKDGL��������.RUHODVL� NHPDPSXDQ� SHQDODUDQ�GDQ�PLQDW� EDFD�GHQJDQ�KDVLO

EHODMDU� NHWHUDPSLODQ�EDKDVD�GDQ� VDVWUD� ,QGRQHVLD�PDKDVLVZD� 3*6'� ).,3�816�� )HQROLQJXD�

-XUQDO�%DKDVD�GDQ�3HQJDMDUDQQ\D������������������

6DOYLD��-��	�<HVHOG\NH��-��(��������$VVHVVPHQW��%RVWRQ���+RXJKWRQ�0LIIOLQ�&RPSDQ\�

6HNDUDQ��8��������5HVHDUFK�PHWKRGV�IRU�EXVLQHVV���$�VNLOO�EXLOGLQJ�DSSURDFK��1HZ�<RUN���-RKQ�:LOOH\�	

6RQ�

6PLWK��'��������,QWURGXFWLRQ�WR�VSHFLDO�HGXFDWLRQ���7HDFKLQJ�LQ�DQ�DJH�RI�RSSRUWXQLW\��%RVWRQ���3HUVRQ

(GXFDWLRQ�� ,QF�

6XWULVQR�+DGL��������0HWRGRORJL�5LVHW��<RJ\DNDUWD��$QGL�

6ROVR��5��	�0F��/LQ��.��������([SHULPHQWDO�SV\FKRORJ\��$�FDVH�DSSURDFK��%RVWRQ��$�3HDUVRQ�(GXFDWLRQ

&RPSDQ\

:DWNLQV��&��������/HDUQLQJ��$�VHQVH�PDNHU¶V�JXLGH��/RQGRQ��$VVRFLDWLRQ�RI�7HDFKHUV�DQG�/HFWXUHUV

=LPPHUPDQ��%���	�6FKXQN��'��������6HOI�UHJXODWHG�OHDUQLQJ�DQG�DFDGHPLF�DFKLHYHPHQW��7KHRUHWLFDO

SHUVSHFWLYH��1HZ� -HUVH\�DQG�/RQGRQ��/DZUHQFH�(UOEDXP�$VVRFLDWHV�� ,QF��� 3XEOLVKHUV


