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3URJUDP�6WXGL�0HJLVWHU�3HQGLGLNDQ�6DLQV�).,3�8QLYHUVLWDV�6HEHODV�0DUHW

$EVWUDN��3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJHWDKXL������SHQJDUXK�PRGHO�SHPEHODMDUDQ�32*,/�
GDQ�3%/������SHQJDUXK�NHPDPSXDQ�PHPRUL�GDQ�NUHDWLYLWDV������LQWHUDNVL�PRGHO�SHPEHODMDUDQ��
NHPDPSXDQ� PHPRUL�� NUHDWLYLWDV� SDGD� PDWHUL� +LGURNDUERQ�� 0HWRGH� \DQJ� GLJXQDNDQ� DGDODK�
PHWRGH� TXDVL� H[SHULPHQW�� 3RSXODVL� GDODP� SHQHOLWLDQ� LQL� DGDODK� VLVZD� NHODV� ;� 60$� 1�
.HEDNNUDPDW� ��� NHODV��� 7HNQLN� SHQJXPSXODQ� GDWD� \DLWX� WHV�� SHQLODLDQ� GDQ� REVHUYDVL�� +DVLO�
SHQHOLWLDQ�� ����DGD�SHUEHGDDQ�SUHVWDVL�EHODMDU�DVSHN�SHQJHWDKXDQ�GHQJDQ�PRGHO�SHPEHODMDUDQ�
32*,/� GDQ� 3%/�� ���� DGD� SHUEHGDDQ� DVSHN� SHQJHWDKXDQ�	� NHWHUDPSLODQ� SDGD� VLVZD� GHQJDQ�
NHPDPSXDQ�PHPRUL�WLQJJL�GDQ�UHQGDK������WHUGDSDW�SHUEHGDDQ�DVSHN�SHQJHWDKXDQ�GDQ�VLNDS�SDGD�
VLVZD�GHQJDQ�NUHDWLYLWDV�WLQJJL�GDQ�UHQGDK������DGD�LQWHUDNVL�DQWDUD�SHPEHODMDUDQ�32*,/�GDQ�3%/�
GHQJDQ� NHPDPSXDQ� PHPRUL� WHUKDGDS� DVSHN� SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ�� ���� WLGDN� DGD�
LQWHUDNVL� DQWDUD� SHPEHODMDUDQ� 32*,/� GDQ� 3%/� GHQJDQ� NUHDWLYLWDV� WHUKDGDS� DVSHN� VLNDS�� ���
WHUGDSDW�LQWHUDNVL�DQWDUD�NHPDPSXDQ�PHPRUL�GDQ�NUHDWLYLWDV�WHUKDGDS�DVSHN�SHQJHWDKXDQ��VLNDS��
NHWHUDPSLODQ�� GDQ� ���� WHUGDSDW� LQWHUDNVL� DQWDUD� SHPEHODMDUDQ� 32*,/� GDQ� 3%/�� NHPDPSXDQ�
PHPRUL�GDQ�NUHDWLYLWDV�SDGD�DVSHN�SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ��WLGDN�WHUGDSDW�LQWHUDNVL�SDGD�
DVSHN�VLNDS�

.DWD�NDWD�NXQFL��32*,/��3%/��NHPDPSXDQ�PHPRUL��NUHDWLYLWDV��SUHVWDVL�EHODMDU


$ODPDW�NRUHVSRQGHQVL��-O��,U��6XWDPL�1R���$�6XUDNDUWD���H�PDLO��VULPXO\DQLXQV#VWDII�XQV�DF�LG��GLDKBPHJD��#\DKRR�FR�LG
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$EVWUDFW��7KLV�VWXG\�DLPV�DW�GHWHUPLQLQJ������WKH�HIIHFW�RI�XVLQJ�32*,/�DQG�3%/�OHDUQLQJ�PRGHO��
����WKH�HIIHFW�RI�PHPRU\�VNLOOV�DQG�FUHDWLYLW\��DQG�����WKH�LQWHUDFWLRQ�RI�XVLQJ�OHDUQLQJ�PRGHOV�DQG�
PHPRU\�DELOLW\�DQG�FUHDWLYLW\�RQ�WKH�K\GURFDUERQ�OHDUQLQJ�RXWFRPHV��7KH�PHWKRG�XVHG�LV�TXDVL�
H[SHULPHQW�� 7KH� SRSXODWLRQ� LV� WKH� VWXGHQWV� RI� FODVV� ;� RI� .HEDNNUDPDW� VHQLRK� KLJK� VFKRRO�
FRQVLVWLQJ� RI� �� FODVVHV� �� 'DWD� FROOHFWLRQ� WHFKQLTXHV� LQFOXGH� WHVWV�� DVVHVVPHQW� VKHHWV� DQG�
REVHUYDWLRQ��,W�FDQ�EH�FRQFOXGHG�WKDW������WKHUH�LV�D�GLIIHUHQW�DW�OHDUQLQJ�DFKLHYHPHQWV�RQ�FRJQLWLYH�
DVSHFW�RI�VWXGHQWV�ZKR�XVH�PRGHO�32*,/�DQG�3%/������WKHUH�LV�D�GLIIHUHQW�OHDUQLQJ�DFKLHYHPHQW�RQ�
FRJQLWLYH�DQG�VNLOO�DVSHFWV�RI�VWXGHQWV�ZLWK�KLJK�DQG�ORZ�PHPRU\�FDSDELOLW\������WKHUH�LV�D�GLIIHUHQW�
RQ� NQRZOHGJH� DQG� DWWLWXGH� DVSHFWV� RI� VWXGHQWV� ZLWK� KLJK� DQG� ORZ� FUHDWLYLW\�� ���� WKHUH� LV� DQ�
LQWHUDFWLRQ�EHWZHHQ�32*,/� �DQG�3%/�ZLWK�PHPRU\�DELOLW\�RQ�NQRZOHGJH�DQG�VNLOO�DVSHFWV������
WKHUH�LV�QR�LQWHUDFWLRQ�EHWZHHQ�32*,/�DQG�3%/�ZLWK�FUHDWLYLW\�RQ�DWWLWXGH�DVSHFWV�����WKHUH�LV�
LQWHUDFWLRQ�EHWZHHQ�PHPRU\�DELOLW\�DQG�FUHDWLYLW\�RQ�NQRZOHGJH��DWWLWXGH�DQG�VNLOO�DVSHFWV��DQG�
����WKHUH�LV�DQ�LQWHUDFWLRQ�EHWZHHQ�32*,/�DQG�3%/��PHPRU\�DELOLW\�DQG�FUHDWLYLW\�WR�VWXGHQWV�
�
OHDUQLQJ�DFKLHYHPHQW�RQ��NQRZOHGJH�DQG�VNLOO�DVSHFWV��EXW�WKHUH�LV�QR�LQWHUDFWLRQ�RQ�WKH�DWWLWXGH�
DVSHFW�

.H\�ZRUGV��32*,/��3%/��PHPRU\�DELOLW\��FUHDWLYLW\��OHDUQLQJ�DFKLHYHPHQW
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�3HQGLGLNDQ� DGDODK� EDJLDQ� WHUSHQWLQJ�

GDUL� NHKLGXSDQ� VXDWX� EDQJVD�� 3HQGLGLNDQ�

PHUXSDNDQ� VDODK� VDWX� EHQWXN� XSD\D� XQWXN�

PHQFHUGDVNDQ� NHKLGXSDQ� EDQJVD� VHEDJDL�

VDODK� VDWX� WXMXDQ� QHJDUD� \DQJ� WHUVLUDW� GDODP�

88'� ������ -DEDUDQ� 88'� ����� WHQWDQJ�

SHQGLGLNDQ�GLWXDQJNDQ�GDODP�8QGDQJ�XQGDQJ�

QRPRU����WDKXQ������\DQJ�PHQXOLVNDQ�WXMXDQ�

SHQGLGLNDQ� GL� ,QGRQHVLD� DGDODK� PHQJHP�

EDQJNDQ� SRWHQVL� SHVHUWD� GLGLN� DJDU� PHQMDGL�

PDQXVLD�\DQJ�EHULOPX��NUHDWLI��PDQGLUL� VHUWD�

EHUWDQJJXQJMDZDE�

� 3DGD�NHQ\DWDDQQ\D�NXDOLWDV�SHQGLGLN�

DQ� GL� ,QGRQHVLD� EHOXP� ELVD� GLNDWDNDQ� EDLN��

6DODK� VDWX� PDVDODK� \DQJ� GLKDGDSL� GXQLD�

SHQGLGLNDQ�,QGRQHVLD�DGDODK�OHPDKQ\D�SURVHV�

SHPEHODMDUDQ��GLPDQD�VLVZD�NXUDQJ�GLGRURQJ�

XQWXN� EHUSHUDQ� DNWLI� GDQ� PHQJHPEDQJNDQ�

NHPDPSXDQ� EHUSLNLU� VHKLQJJD� DQDN� NXUDQJ�

PDPSX� PHPDKDPL� GDQ� PHQJKXEXQJNDQ�

LQIRUPDVL�\DQJ�GLLQJDWQ\D�GHQJDQ�NHKLGXSDQ�

VHKDUL�KDUL�� 3URVHV� SHPEHODMDUDQ� GL� 60$�

1HJHUL�.HEDNNUDPDW�MXJD�EHOXP�VHSHQXKQ\D�

PHQGRURQJ� VLVZD� XQWXN� EHUSHUDQ� DNWLI� GDQ�

PHQJHPEDQJNDQ� NHPDPSXDQ� EHUSLNLU�

WHUVHEXW�

� 3HPEHODMDUDQ� NLPLD� VDPSDL� VDDW� LQL�

PDVLK�PHUXSDNDQ� WDQWDQJDQ� EHVDU� EDJL� SDUD�

SHQJDMDU��.LPLD�GLSDQGDQJ�VLVZD�VHEDJDL�PDWD�

SHODMDUDQ� \DQJ� VXOLW�� 0DWHUL� GDODP� PDWD�

SHODMDUDQ�NLPLD�\DQJ�PDVLK�GLDQJJDS�VXOLW�ROHK�

VLVZD�DGDODK�+LGURNDUERQ��6DODK�VDWX�FRQWRK�

GDWD� GL� 60$� 1HJHUL� .HEDNNUDPDW�� KDVLO�

EHODMDU� PDWHUL� +LGURNDUERQ� PDVLK� UHQGDK�

GLEDQGLQJ�PDWHUL�ODLQQ\D��+DO�LQL�GLWXQMXNNDQ�

GHQJDQ�GDWD�KDVLO�XODQJDQ�KDULDQ�VLVZD�GLPDQD�

QLODL� UDWD�UDWD� PDWHUL� +LGURNDUERQ� PDVLK�

UHQGDK�MLND�GLEDQGLQJNDQ�PDWHUL�\DQJ�ODLQ�

� +LGURNDUERQ�PHUXSDNDQ� EDJLDQ� GDUL�

NLPLD�RUJDQLN��.HVXOLWDQ�GDODP�NLPLD�RUJDQLN�

WHUOHWDN�SDGD� WDWDQDPD�VHQ\DZD�� MHQLV� UHDNVL�

GDQ� SUDNWLNXP� �2
� 'ZH\HU�� �������0HQXUXW�

-RKQVWRQH� ������� NLPLD� RUJDQLN� PHUXSDNDQ�

VXE\HN� DEVWUDN� \DQJ� PHPEXWXKNDQ�

NHPDPSXDQ� EHUILNLU� SDGD� WLQJNDW� PDNURV�

NRSLV�� VXEPLNURVNRSLV� GDQ� VLPEROLV�� 0DWHUL�

+LGURNDUERQ�SDGD�NHODV�;�60$�PHPSHODMDUL�

NHNKDVDQ� DWRP� NDUERQ�� WDWDQDPD� VHQ\DZD��

LVRPHU��UHDNVL�UHDNVL��GDQ�VLIDW�VLIDW�VHQ\DZD�

KLGURNDUERQ� VHUWD� PHPXDW� NRQVHS� LNDWDQ�

NLPLD�� 6HODLQ� LWX�� PDWHUL� +LGURNDUERQ�

PHUXSDNDQ� PDWHUL� SUDV\DUDW� XQWXN� PHPSHO�

DMDUL� PDWHUL� 0LQ\DN� %XPL�� VHUWD� 0DNUR�

PROHNXO�GDQ�3ROLPHU�

� 6DODK�VDWX�IDNWRU�\DQJ�PHPSHQJDUXKL�

KDVLO�EHODMDU�DGDODK�PRGHO�SHPEHODMDUDQ�\DQJ�

GLJXQDNDQ��0RGHO� SHPEHODMDUDQ�\DQJ� VHVXDL�

GHQJDQ�NDUDNWHULVWLN�PDWHUL�+LGURNDUERQ�GDQ�

NDUDNWHULVWLN� VLVZD� GLKDUDSNDQ� PDPSX�

PHQLQJNDWNDQ� KDVLO� EHODMDU� +LGURNDUERQ��

3URFHVV�2ULHQWHG� *XLGHG� ,QTXLU\� /HDUQLQJ�

�32*,/�� PHUXSDNDQ� PRGHO� SHPEHODMDUDQ�

\DQJ� SHUWDPD� NDOL� GLWHUDSNDQ� GDODP� PDWD�

SHODMDUDQ�NLPLD�GDQ�GDSDW�PHQLQJNDWNDQ�KDVLO�

EHODMDU� VLVZD� �'RXJODV� GDQ� &KLX�� �������

32*,/� PHUXSDNDQ� PRGHO� SHPEHODMDUDQ�

NRQVWUXNWLYLV� \DQJ� PHQLWLNEHUDWNDQ� SDGD�

NHPDPSXDQ�SURVHV�XQWXN�SHQJXDVDDQ�NRQVHS�

GHQJDQ�PHQJJXQDNDQ�SHQGHNDWDQ�LQNXLUL�\DQJ�

WHUGLUL�DWDV�HNVSORUDVL��SHQHPXDQ�NRQVHS��GDQ�

DSOLNDVL� �+DQVRQ�� ������� *HLJHU� �������

PHQHUDSNDQ� PRGHO� 32*,/� GDODP� SHPEH�

ODMDUDQ� NLPLD� GDQ� EHUKDVLO� PHQLQJ�NDWNDQ�

SHPDKDPDQ�NRQVHS�GDQ�NHWHUDPSLODQ�SURVHV��

3HQHOLWLDQ�ROHK�=DZDG]NL��������PHPEHULNDQ�

KDVLO�EDKZD�PRGHO�SHPEHODMDUDQ�32*,/�GDSDW�

PHQLQJNDWNDQ� NHPDPSXDQ� EHUSLNLU� WLQJNDW�

WLQJJL��PHWDNRJQLVL��NRPXQLNDVL��NHUMD�WLP�GDQ�

PDQDMHPHQ�NHODV�NLPLD�

0RGHO� SHPEHODMDUDQ� ODLQ� \DQJ�

GLKDUDSNDQ�GDSDW�PHQLQJNDWNDQ�KDVLO�EHODMDU�

PDWHUL� +LGURNDUERQ� DGDODK� 3UREOHP�%DVHG�

/HDUQLQJ��3%/���3%/�PHQJJXQDNDQ�PDVDODK�

VHEDJDL� ODQJNDK� DZDO� GDODP�PHQJXPSXONDQ�

GDQ� PHQJLQWHJUDVLNDQ� SHQJHWDKXDQ� EDUX�

EHUGDVDUNDQ� SHQJDODPDQQ\D� GDODP� EHU�

DNWLILWDV�VHFDUD�Q\DWD��+HUZDQGL���������6LVZD�

DNDQ�EHNHUMD�GDODP�NHORPSRN�XQWXN�PHQFDUL�

SHPHFDKDQ� PDVDODK�� 'DODP� PHQFDUL�

SHPHFDKDQ�PDVDODK��VLVZD�DNDQ�PHPEDQJXQ�

VHQGLUL� SHQJHWDKXDQQ\D� �3ULQFH� GDQ� )HOGHU��

������� %HUGDVDU� SHQHOLWLDQ� ROHK� 5DLPL� GDQ�

$GHR\H� �������� 3%/� GDSDW� PHQLQJNDWNDQ�

NHPDPSXDQ� NRJQLWLI� VLVZD� GDODP� SHP�

EHODMDUDQ� NLPLD�� 7RVXQ� GDQ� 6HQRFDN� �������

��'LDK�0HJDVDUL�7\DVQLQJ��0RKDPPDG�0DV\NXUL��GDQ�6UL�0XO\DQL��3HPEHODMDUDQ�.LPLD����



PHQJDSOLNDVLNDQ�3%/�GDODP�NHODV�NLPLD�GDQ�

WHUMDGL�SHQLQJNDWDQ�QLODL�VLNDS�

6HODLQ�IDNWRU�HNVWHUQDO�VHSHUWL�PRGHO�

SHPEHODMDUDQ�� IDNWRU� LQWHUQDO� VHSHUWL�

NHPDPSXDQ� PHPRUL� PHUXSDNDQ� VDODK� VDWX�

IDNWRU� \DQJ� PHPSHQJDUXKL� KDVLO� EHODMDU��

.HPDPSXDQ� PHPRUL� DGDODK� NHPDPSXDQ�

XQWXN� PHPDVXNNDQ� LQIRUPDVL�� PHQ\LPSDQ�

Q\D��GDQ�PHQJHOXDUNDQQ\D�NHPEDOL��WDQSD�DGD�

SHUEHGDDQ� GHQJDQ� VDDW� NLWD� PHQHULPD�

LQIRUPDVL� WHUVHEXW� �:DOJLWR�� �������.HPDP�

SXDQ�PHPRUL�OHELK�PHQGRPLQDVL��SDGD��PDWHUL

SHPEHODMDUDQ�\DQJ�EDQ\DN�PHQHNDQNDQ�SDGD�

PHPEDFD� GDQ� PHQXOLV� �%DGGHOH\�� ������

5DELD�� ������� +DO� LQL� VHVXDL� GHQJDQ� PDWHUL�

+LGURNDUERQ� \DQJ� PHPXDW� PDWHUL� GHUHW�

KRPRORJ�� WDWDQDPD� VHQ\DZD� GDQ� VLIDW�VLIDW�

VHQ\DZD� KLGURNDUERQ��0HQXUXW� 6FKZDUW]�� HW�

DO�� ������� WHNQLN� XQWXN� PHQLQJNDWNDQ�

NHPDPSXDQ� PHPRUL� DGDODK� EHUSDUWLVLSDVL�

DNWLI� GDODP� SHPEHODMDUDQ�� +DO� LQL� GDSDW�

GLODNXNDQ� GHQJDQ� PHODNXNDQ� REVHUYDVL��

SUDNWLNXP�DWDX�GLVNXVL�NHORPSRN�

)DNWRU� ODLQ� \DQJ� SHUOX� PHQGDSDW�

SHUKDWLDQ�DGDODK�NUHDWLYLWDV��0XQDQGDU��������

PHQMHODVNDQ� NUHDWLYLWDV� PHUXSDNDQ� NHPDP�

SXDQ� \DQJ� PHQFHUPLQNDQ� NHODQFDUDQ��

NHOXZHVDQ� GDQ� RULVLQDOLWDV� GDODP� EHUSLNLU�

VHUWD�NHPDPSXDQ�XQWXN�PHQJHODERUDVL�VXDWX�

JDJDVDQ�� � 'DVNROLD�� HW� DO�� ������� PHQJNDML�

NRQVHS�JXUX�WHQWDQJ�NUHDWLYLWDV�GDODP�NRQWHNV�

SHQGLGLNDQ��+DVLO�\DQJ�GLGDSDW�PHQXQMXNNDQ�

EDKZD�NUHDWLYLWDV�PHUXSDNDQ�NRPSRQHQ�\DQJ�

DGD� GDODP� GXQLD� SHQGLGLNDQ� GDQ� PHOHNDW�

GDODP� SHPHFDKDQ� PDVDODK�� 'HQJDQ� DGDQ\D�

NUHDWLYLWDV� GLKDUDSNDQ� VLVZD� PDPSX� PH�

QHPXNDQ� FDUD� GDODP� PHQ\HOHVDLNDQ� SHU�

PDVDODKDQ�\DQJ�GLEHULNDQ�ROHK�JXUX�GHQJDQ��

+DO� LQL� VHVXDL� GHQJDQ� PRGHO� SHPEHODMDUDQ�

32*,/� GDQ� 3%/� GLPDQD� VLVZD� GLEHUL�

WDQJJXQJMDZDE�XQWXN�PHQ\HOHVDLNDQ�PDVDODK�

WHQWXQ\D� PHPEXWXKNDQ� NUHDWLYLWDV� XQWXN�

GDSDW�PHPHFDKNDQ\D�

0(72'(�3(1(/,7,$1

3HQHOLWLDQ� GLODNXNDQ� GL� 60$� 1HJHUL�

.HEDNNUDPDW�GHQJDQ�SRSXODVL�VLVZD�NHODV�;��

±�;���6DPSHO�GLDPELO�GHQJDQ� WHNQLN�FOXVWHU�

UDQGRP�VDPSOLQJ�GDQ�GLGDSDW�VDPSHO�NHODV�;��

\DQJ� GLEHUL� SHUODNXDQ� PHQJJXQDNDQ� PRGHO�

SHPEHODMDUDQ�32*,/�GDQ�NHODV�;��\DQJ�GLEHUL�

SHUODNXDQ�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�

3%/�� 6HEHOXP� VDPSHO� GLEHUL� SHUODNXDQ��

WHUOHELK� GDKXOX� GLEHUL� WHV� XQWXN� PHQJHWDKXL�

NHPDPSXDQ� PHPRUL� GDQ� NUHDWLYLWDV� VLVZD��

'DWD� KDVLO� WHV� NHPDPSXDQ� PHPRUL� GDQ�

NUHDWLYLWDV�GLEDJL�PHQMDGL�GXD�\DLWX�NDWHJRUL�

WLQJJL� MLND� QLODL� VLVZD� OHELK� EHVDU� DWDX� VDPD�

GHQJDQ�QLODL�UDWD�UDWD�GDQ�NDWHJRUL�UHQGDK�MLND�

QLODL�VLVZD�NXUDQJ�GDUL�QLODL�UDWD�UDWD�

0HWRGH� SHQHOLWLDQ� \DQJ� GLJXQDNDQ�

DGDODK� TXDVL� H[SHULPHQW�� 8ML� KLSRWHVLV�

PHQJJXQDNDQ� XML� QRQSDUDPHWULN� NUXVNDOO�

ZDOOLV�� 6HEDJDL� YDULDEHO� EHEDV� DGDODK�PRGHO�

SHPEHODMDUDQ� 32*,/� GDQ� 3%/�� NHPDPSXDQ�

PHPRUL� GDQ� NUHDWLYLWDV� VHEDJDL� YDULDEHO�

PRGHUDWRU��VHGDQJNDQ���SUHWDVL���EHODMDU���VLVZD�

SDGD� PDWHUL� +LGURNDUERQ� PHOLSXWL� DVSHN�

SHQJHWDKXDQ��VLNDS�GDQ�NHWHUDPSLODQ�VHEDJDL�

YDULDEHO�WHULNDW�

'DWD� \DQJ� GLDQDOLVLV� DGDODK� GDWD�

NHPDPSXDQ�PHPRUL��NUHDWLYLWDV�GDQ�SUHVWDVL�

EHODMDU� SDGD� PDWHUL� +LGURNDUERQ� PHOLSXWL�

DVSHN� SHQJHWDKXDQ�� VLNDS� GDQ� NHWHUDPSLODQ��

,QVWUXPHQ� SHQJXPSXODQ� GDWD� PHOLSXWL�

LQVWUXPHQ� WHV� XQWXN� SUHVWDVL� EHODMDU� DVSHN�

SHQJHWDKXDQ�� NHPDPSXDQ� PHPRUL� GDQ�

NUHDWLYLWDV��DVSHN�VLNDS�PHQJJXQDNDQ�OHPEDU�

SHQLODLDQ�GLUL��OHPEDU�SHQLODLDQ�WHPDQ�VHMDZDW�

GDQ�REVHUYDVL�VHGDQJNDQ�DVSHN�NHWHUDPSLODQ�

PHQJJXQDNDQ�WHNQLN�REVHUYDVL�

+$6,/�3(1(/,7,$1

%HULNXW� GLVDMLNDQ� GDWD� KDVLO� XML�

KLSRWHVLV� GHQJDQ� VWDWLVWLN� QRQSDUDPHWULN�

NUXVNDOO�ZDOOLV�SDGD�7DEHO���

��� 3HQJDUXK�0RGHO� 3HPEHODMDUDQ�7HU�KDGDS�

3UHVWDVL�%HODMDU�6LVZD

+DVLO�\DQJ�GLGDSDWNDQ�PHQXQMXN�NDQ�

DGD� SHUEHGDDQ� SUHVWDVL� EHODMDU� DVSHN�

SHQJHWDKXDQ�VLVZD�\DQJ�PHQJJXQDNDQ�PRGHO�

SHPEHODMDUDQ�32*,/�GDQ�3%/��QDPXQ� WLGDN�

DGD� SHUEHGDDQ� XQWXN� SUHVWDVL� EHODMDU� SDGD�

DVSHN�VLNDS�GDQ�NHWHUDPSLODQ�

'DODP��SHPEHODMDUDQ�32*,/��EXNX�WHNV�WLGDN�

��
3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



GLJXQDNDQ�GDODP�NHODV��(EHUOHLQ�HW�DO��������

WHWDSL�VLVZD�GLDQMXUNDQ�PHPEDFD�PDWHUL�\DQJ�

DNDQ�GLSHODMDUL�VHEHOXP�NHJLDWDQ�SHPEHODMDU�

DQ�GLODNXNDQ��

7DEHO����+DVLO�3HQJXMLDQ�+LSRWHVLV�.HWLJD�

$VSHN�3UHVWDVL�%HODMDU�6LVZD

.HJLDWDQ� VLVZD� GL� GDODP� NHODV� OHELK�

WHUIRNXV� SDGD� NHJLDWDQ� GLVNXVL�� 6HGDQJNDQ�

GDODP�3%/�EXNX�WHNV�WLGDN�GLDQMXUNDQ�XQWXN�

GLEDFD�VHEHOXPQ\D��QDPXQ�GLJXQDNDQ�VHEDJDL�

EDKDQ�SHPEHODMDUDQ�VHKLQJJD�VDDW�PHODNXNDQ�

GLVNXVL� VLVZD� PDVLK� EHUNXWDW� GHQJDQ� EXNX��

'DODP� KDO� LQL�� VLVZD� GHQJDQ� SHPEHODMDUDQ�

32*,/�PHPLOLNL�NHPDPSXDQ�DZDO�\DQJ�OHELK�

GLEDQGLQJ� VLVZD� GHQJDQ� SHPEHODMDUDQ� 3%/��

6HEDJDLPDQD� PHQXUXW� WHRUL� EHODMDU� 3LDJHW�

EDKZD�VDODK�VDWX�IDNWRU�\DQJ�PHPSHQJDUXKL�

SHUNHPEDQJDQ� SHQJHWDKXDQ� DGDODK� NHPDP�

SXDQ� DZDO� VLVZD�� 'HQJDQ� NHPDPSXDQ� DZDO�

\DQJ� FXNXS� PDND� SURVHV� SHUNHPEDQJDQ�

LQWHOHNWXDO� VLVZD� DNDQ� EHUMDODQ� GHQJDQ� EDLN�

VHKLQJJD�DNDQ�OHELK�PXGDK�PHQJHPEDQJNDQ�

SHQJHWDKXDQQ\D� GDULSDGD� VLVZD� GHQJDQ�

NHPDPSXDQ�DZDO�\DQJ�NXUDQJ�

)DNWRU� ODLQ�\DQJ� LNXW�PHPSHQJDUXKL�

DGDODK� EDQWXDQ� \DQJ� GLEHULNDQ� JXUX� SDGD�

SHPEHODMDUDQ� 3%/� OHELK� VHGLNLW� GDULSDGD�

SHPEHODMDUDQ� 32*,/�� 0HQXUXW� 9\JRWVN\��

VLVZD�GDODP�SHUNHPEDQJDQQ\D�PHPEXWXKNDQ�

RUDQJ� ODLQ� XQWXN� PHPDKDPL� VHVXDWX� GDQ�

PHPHFDKNDQ� PDVDODK� \DQJ� GLKDGDSLQ\D��

3HPEHODMDUDQ�32*,/�\DQJ�PHPEHULNDQ�OHELK�

EDQ\DN� EDQWXDQ� GDUL� JXUX� GDULSDGD� SHP�

EHODMDUDQ�3%/�VDQJDW�PHPEDQWX�VLVZD�GDODP�

PHPDKDPL� PDWHUL� KLGURNDUERQ� \DQJ� VHGDQJ�

GLSHODMDULQ\D�� 7HUOHELK� GDODP� SHPEHODMDUDQ�

32*,/� VLVZD� VXGDK� PHPLOLNL� NHPDPSXDQ�

DZDO� \DQJ� OHELK� NDUHQD� EXNX� WHNV� WLGDN�

GLJXQDNDQ�GL�GDODP�NHODV��QDPXQ�GLDQMXUNDQ�

XQWXN� GLEDFD� VHEHOXP� SHP�EHODMDUDQ�

EHUODQJVXQJ�� +DVLO� SHQHOLWLDQ� LQL� VHVXDL�

GHQJDQ� KDVLO� SHQHOLWLDQ� 'RXJODV� GDQ� &KLX�

������� \DQJ�PHQXQMXNNDQ� EDKZD�SHQHUDSDQ�

SHPEHODMDUDQ�32*,/�SDGD�NHODV�NLPLD�PDPSX�

PHQLQJNDWNDQ�KDVLO�EHODMDU�VLVZD�

%HUGDVDU� SHQHOLWLDQ� \DQJ� WHODK� GL�

ODNXNDQ�ROHK�7RVXQ�GDQ�6HQRFDN��������\DQJ�

PHQJDPELO� VXE\HN� SHQHOLWLDQ� PDKDVLVZD�

WDKXQ� SHUWDPD� SDGD� MXUXVDQ� NLPLD�� SHP�

EHODMDUDQ� 3%/� PDPSX� PHQLQJNDWNDQ� QLODL�

VLNDS� GDUL� VXE\HN� \DQJ� GLWHOLWL�� +DO� LQL�

GLNDUHQDNDQ� SHPEHODMDUDQ� 3%/� PDPSX�

PHQLQJNDWNDQ� PLQDW� GDQ� PRWLYDVL� VLVZD�

WHUKDGDS� SHPEHODMDUDQ� NLPLD�� 'DODP�

SHPEHODMDUDQ� 3%/� VLVZD� DNWLI� PHQHPXNDQ�

VHQGLUL� SHQJHWDKXDQQ\D� GHQJDQ� PHODNXNDQ�

GLVNXVL� GDQ� REVHUYDVL� DWDX� SUDNWLNXP��

.HJLDWDQ�WHUVHEXW�GLODNXNDQ�EHUGDVDUNDQ�UDVD�

LQJLQ�WDKX�VLVZD�WHUKDGDS�SHUPDVDODKDQ�\DQJ�

GLEHULNDQ� ROHK� JXUX� GLPDQD� SHUPDVDODKDQ�

WHUVHEXW� PHUXSDNDQ� DSOLNDVL� PDWHUL� KLGUR�

NDUERQ�GHQJDQ� �NHKLGXSDQ�VHKDUL�KDUL�VLVZD��

5DVD�LQJLQ�WDKX��WHUVHEXW�PHQGRURQJ��PRWLYDVL�

VLVZD� GDODP� EHODMDU� VHKLQJJD� VLNDS� VLVZD�

GDODP� SHPEHODMDUDQ� MXJD� DNDQ� PHQLQJNDW��

0HQXUXW�+DQVRQ��������WDKDS�HNVSORUDVL�SDGD�

SHPEHODMDUDQ� 32*,/� GLPDQD� JXUX� PHP�

EHULNDQ�JDULV�EHVDU�PDWHUL�\DQJ�DNDQ�GLSHODMDUL�

GDQ� SHQWLQJQ\D� PHPSHODMDUL� PDWHUL� WHUVHEXW�

GDSDW�PHQLQJNDWNDQ�PRWLYDVL�GDQ�NHWHUWDULNDQ�

VLVZD�GDODP�EHODMDU��PHQXP�EXKNDQ�UDVD�LQJLQ�

WDKX� GDQ� PHPEXDW� KXEXQJDQ� GHQJDQ�

SHQJHWDKXDQ�DZDO�VLVZD��6LVZD�PHUDVD�PDWHUL�

+LGURNDUERQ�\DQJ�DNDQ�GLSHODMDUL�DGDODK�KDO�

\DQJ�SHQWLQJ�XQWXN�GLPHQJHUWL�VHKLQJJD�VLNDS�

VLVZD�GDODP�SHPEHODMDUDQ�MXJD�DNDQ�PHQMDGL�

OHELK� EDLN�� +DO� LQL� PHPEXDW� NHGXD� PRGHO�

SHPEHODMDUDQ�LQL�WLGDN�PHPEHULNDQ�SHUEHGDDQ�

\DQJ�VLJQLILNDQ�QLODL�GDODP�VLNDS�

8QWXN� QLODL� NHWHUDPSLODQ� GLGDSDWNDQ�

KDVLO� EDKZD� NHGXD� SHPEHODMDUDQ� \DQJ�

GLJXQDNDQ�WLGDN�PHPEHULNDQ�SHUEHGDDQ�\DQJ�

VLJQLILNDQ�� +DO� LQL� GLNDUHQDNDQ� PRGHO�

SHPEHODMDUDQ� 32*,/� GDQ� 3%/� EHUWXMXDQ�

XQWXN� PHQLQJNDWNDQ� NHPDPSXDQ� EHUILNLU�

��

8ML�
+LSRWH�

VLV�

1LODL� 6LJQLILNDQVL� 3UHVWDVL�
%HODMDU�

3HQJHWD�
KXDQ�

6LNDS� .HWH�
UDPSLODQ�

�� ������ ������ ������
�� ������ ������ ������
�� ������ ������ ������
�� ������ ������ ������
�� ������ ������ ������
�� ������ ������ ������
�� ������ ������ ������

�
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WLQJNDW� WLQJJL�� PHPEDQWX� VLVZD� EHODMDU� GDUL�

PDVDODK�GDQ�PHPEDQJXQ�NRQVHS��(EHUOHLQ��HW�

DO����������+DO�LQL�PHQXQMXNNDQ�EDKZD�NHGXD�

PRGHO�SHPEHODMDUDQ� OHELK�PHQHNDQNDQ�SDGD�

DVSHN� NRJQLWLI� GDULSDGD� NHWHUDPSLODQ��

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK� 5DLPL� GDQ�

$GHR\H� ������� PHPEHULNDQ� KDVLO� EDKZD�

PRGHO� SHPEHODMDUDQ� 3%/� KDQ\D� PHQLQJ�

NDWNDQ� NHPDPSXDQ� NRJQLWLI� QDPXQ� WLGDN�

PHQLQJNDWNDQ� NHPDPSXDQ� SVLNRPRWRU� SDGD�

SHPEHODMDUDQ� NLPLD�� 6HODLQ� LWX� NDUDNWHULVWLN�

VLVZD� GL� NHGXD� NHODV� \DQJ� EHOXP� SHUQDK�

PHQJJXQDNDQ� PRO\PRG� GDQ� PHODNXNDQ�

SUDNWLNXP� PHQ\HEDENDQ� SDGD� VDDW� SHP�

EHODMDUDQ� EHUODQJVXQJ� VLVZD� OHELK� WHUWDULN�

SDGD�DODW�DODW�\DQJ�GLJXQDNDQ��PHQFRED�KDO�

KDO� EDUX� GDQ� NXUDQJ�PHODNVDQDNDQ� SURVHGXU�

\DQJ�VHKDUXVQ\D�

��� 3HQJDUXK�.HPDPSXDQ�0HPRUL�7HUKDGDS�

3UHVWDVL�%HODMDU�6LVZD

6LVZD� GHQJDQ� NHPDPSXDQ� PHPRUL�

WLQJJL� PHPLOLNL� UDWD�UDWD� QLODL� SHQJHWDKXDQ�

OHELK� WLQJJL� GDULSDGD� VLVZD� GHQJDQ� NHPDP�

SXDQ�PHPRUL� UHQGDK��0HQXUXW�6REXU� �������

DQWDUD� EHODMDU� GDQ� PHQJKDIDO� WHUGDSDW�

KXEXQJDQ�WLPEDO�EDOLN��0HQJKDIDO�PHUXSDNDQ�

VHEDJLDQ� GDUL� NHJLDWDQ� EHODMDU� VHFDUD�

NHVHOXUXKDQ�� 0HQJKDIDO� HUDW� � NDLWDQQ\D�

GHQJDQ�SURVHV��PHQJLQJDW��\DLWX��SURVHV��XQWXN�

PHQHULPD��PHQ\LPSDQ�GDQ�PHPSURGXNVLNDQ�

WDQJJDSDQ�WDQJJDSDQ�\DQJ�WHODK�GLSHUROHKQ\D�

PHODOXL� SHQJDPDWDQ�� 'DODP� SURVHV� EHODMDU��

VLVZD�DNDQ�EHUXVDKD�XQWXN�PHPDKDPL��GDQ�KDO�

LQL� WLGDN� DNDQ� GDSDW� PHQJDEDLNDQ� SHUDQ�

PHPRUL�� 6HVXDWX� \DQJ� WHODK� GLSDKDPL�� DWDX�

VHVXDWX� \DQJ� GLDODPL� VHQGLUL�� DNDQ� OHELK�

PXGDK� GLLQJDW� GDQ� VXOLW� XQWXN� GLOXSDNDQ��

'HQJDQ�GHPLNLDQ��MHODV�DQWDUD�SURVHV±SURVHV�

EHODMDU� GDQ�PHPRUL� WHUGDSDW� KXEXQJDQ� \DQJ�

HUDW��7LGDN�PXQJNLQ�VLVZD�GDSDW�PHPSHODMDUL�

VHVXDWX�WDQSD�PHOLEDWNDQ�IXQJVL�PHPRUL��+DO�

LQL� ODK� \DQJ� PHQ\HEDENDQ� VLVZD� \DQJ�

PHPLOLNL� NHPDPSXDQ� PHPRUL� WLQJJL� DWDX�

LQJDWDQ�\DQJ�EDLN�PHPLOLNL�QLODL�SHQJHWDKXDQ�

OHELK�EDLN�GDULSDGD�VLVZD�GHQJDQ�NHPDPSXDQ�

PHPRUL�UHQGDK�

+DVLO� SHQHOLWLDQ� LQL� VHVXDL� GHQJDQ�

KDVLO� SHQHOLWLDQ� \DQJ� GLODNXNDQ� 'RXJODV�

�������� VHUWD� 7DULT� GDQ� 1RRU� ������� EDKZD�

NHPDPSXDQ� PHPRUL� PHPEHULNDQ� SHQJDUXK�

WHUKDGDS� KDVLO� EHODMDU� VLVZD�� 6LVZD� GHQJDQ�

NHPDPSXDQ� PHPRUL� WLQJJL� PHPLOLNL� KDVLO�

EHODMDU� NRJQLWLI� � \DQJ� OHELK� EDLN�� 6HODLQ� LWX�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�*DWKHUFROH�GDQ�

$OORZD\� �������PHQ\DWDNDQ�EDKZD�NHPDP�

SXDQ�PHPRUL�UHQGDK�DNDQ�PHPLOLNL�NHVXOLWDQ�

GDODP� EHODMDU�� NHVXOLWDQ� PHQJLNXWL� LQVWUXNVL�

GDQ�PHPLOLNL�KDVLO�EHODMDU�\DQJ�UHQGDK��

%HUGDVDU� KDVLO� SHQHOLWLDQ�� WLQJNDW�

NHPDPSXDQ� PHPRUL� WLGDN� PHPEHULNDQ�

SHUEHGDDQ� \DQJ� VLJQLILNDQ� WHUKDGDS� QLODL�

VLNDS�� KDQ\D� DGD� VHGLNLW� SHUEHGDDQ� UDWD�UDWD�

QLODL�VLNDS�GLPDQD�VLVZD�GHQJDQ�NHPDPSXDQ�

PHPRUL� WLQJJL�PHPLOLNL� UDWD�UDWD� QLODL� VLNDS�

OHELK� WLQJJL� GDULSDGD� VLVZD� GHQJDQ� NHPDP�

SXDQ�PHPRUL�UHQGDK�

+DVLO� SHQHOLWLDQ� LQL� EHUEHGD� GHQJDQ�

SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�*DWKHUFROH�GDQ��

$OORZD\� ������� GLPDQD� VLVZD� GHQJDQ�

NHPDPSXDQ� PHPRUL� WLQJJL� DNDQ� PHPLOLNL�

VLNDS� \DQJ� OHELK� EDLN� NDUHQD� VLVZD� WHUVHEXW�

DNDQ�OHELK�PHPSHUKDWLNDQ�VDDW�SHPEHODMDUDQ�

VHGDQJ� EHUODQJVXQJ�� 0HQXUXW� *DJQH�� VLNDS�

VHEDJDL� VDODK� VDWX� KDVLO� EHODMDU� PHUXSDNDQ�

LQWHUDNVL� DQWDUD� IDNWRU� LQWHUQDO� VLVZD� VHSHUWL�

NHPDPSXDQ� PHPRUL� GDQ� IDNWRU� HNVWHUQDO�

VHSHUWL�PRGHO�DWDX�PHWRGH��SHPEHODMDUDQ�\DQJ�

GLJXQDNDQ��-DGL��VLNDS�\DQJ�GLWXQMXNNDQ�VLVZD�

GDODP� SHPEHODMDUDQ� WLGDN� KDQ\D� GLWHQWXNDQ�

ROHK� NHPDPSXDQ� PHPRULQ\D� QDPXQ� MXJD�

GLSHQJDUXKL� ROHK� PHWRGH� \DQJ� GLJXQDNDQ�

JXUX��'DODP�SHPEHODMDUDQ�KLGURNDUERQ�VLVZD�

GLDMDN� JXUX� XQWXN� PHPEDQJXQ� VHQGLUL�

SHQJHWDKXDQQ\D�PHODOXL�NHJLDWDQ�SUDNWLNXP��

GLVNXVL� GDQ� PHQJJXQDNDQ� DODW� SHUDJD��

.HJLDWDQ�NHJLDWDQ� WHUVHEXW� PHPEXDW� VLVZD�

OHELK� WHUWDULN� GDQ� WHUPRWLYDVL� GDODP� SURVHV�

SHPEHODMDUDQ��0RWLYDVL�GDQ�PLQDW�VLVZD�GDSDW�

PHQLQJNDWNDQ�VLNDS�VLVZD�GDODP�SURVHV�SHP�

EHODMDUDQ��7RVXQ�GDQ�6HQRFDN��������+DQVRQ��

������� .DUHQD� NHGXD� PHWRGH� SHPEHODMDUDQ�

\DQJ� GLJXQDNDQ� PDPSX� PHQXPEXKNDQ�

PRWLYDVL�GDQ�PLQWD�VLVZD�GDODP�SURVHV��EHODMDU�

PDND� WLGDN� DGD� SHUEHGDDQ� \DQJ� VLJQLILNDQ�

GDODP�QLODL�VLNDS�VLVZD�

��
3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



7LQJJL�UHQGDKQ\D�NHPDPSXDQ�PHPRUL�

PHPEHULNDQ�SHUEHGDDQ�\DQJ�VLJQLILNDQ�SDGD�

QLODL� NHWHUDPSLODQ�� %HEHUDSD� NHWHUDPSLODQ�

\DQJ�GLQLODL� GDODP�SHQHOLWLDQ�\DLWX�NHWHUDP�

SLODQ�PHQ\DPSDLNDQ� SHQGDSDW��PHPLOLK� GDQ�

PHUDQJNDL� DODW� SUDNWLNXP� VHUWD� PHPEXDW�

ODSRUDQ�SUDNWLNXP��0LVDOQ\D�GDODP�PHQ\DP�

SDLNDQ� SHQGDSDW�� MLND� VLVZD� WLGDN� ELVD�

PHQJLQJDW� GHQJDQ� EDLN� DSD� \DQJ� DNDQ�

GLVDPSDLNDQ�PDND�VLVZD�WHUVHEXW�WLGDN�GDSDW�

PHQ\DPSDLNDQ� SHQGDSDWQ\D� GHQJDQ� ODQFDU��

DNLEDWQ\D� VLVZD� WHUVHEXW� DNDQ� PHQGDSDWNDQ�

QLODL� WLGDN� VHPSXUQD� GDODP� NHWHUDPSLODQ�

PHQ\DPSDLNDQ� SHQGDSDW�� 7DULT� GDQ� 1RRU�

������� PHQ\DWDNDQ� EDKZD� NHPDPSXDQ�

PHPRUL� NKXVXVQ\D� PHPRUL� MDQJND� SHQGHN�

PHPLOLNL� KXEXQJDQ� GHQJDQ� DNWLYLWDV� WDQJDQ��

6LVZD� \DQJ� EDUX� VDMD� PHPEDFD� SURVHGXU�

SUDNWLNXP��DNDQ�GDSDW�PHODNXNDQ�SUDNWLNXP�

GHQJDQ� EDLN� NDUHQD� VHWHODK� PDPEDFD� SUR�

VHGXU��VLVZD� WHUVHEXW�PDVLK�GDSDW�PHQJLQJDW�

DSD� \DQJ� GLEDFD� GDQ� GLODNVDQDNDQ� VDDW�

SUDNWLNXP��'DODP�SHQHOLWLDQ��LQL�NHWHUDPSLODQ�

MXJD� GLQLODL� GDUL� NHPDPSXDQ� VLVZD� XQWXN�

PHPLOLK�GDQ��PHUDQJNDL�DODW�SUDNWLNXP��6LVZD�

\DQJ� VXGDK� EHODMDU� WHUOHELK� GDKXOX� WHQWDQJ�

SUDNWLNXP� \DQJ� DNDQ� GLODNXNDQ� GDQ� PHQJ�

LQJDWQ\D��DNDQ�OHELK�WHUDPSLO��GDODP��PHPLOLK�

DODW��SUDNWLNXP��\DQJ��DNDQ��GLJXQDNDQ��+DO�LQL��

PHQ\HEDENDQ����VLVZD����GHQJDQ����NHPDPSXDQ�

PHPRUL� WLQJJL� PHPLOLNL� QLODL� NHWHUDPSLODQ�

OHELK� WLQJJL� GDULSDGD� VLVZD� GHQJDQ� NHPDP�

SXDQ�PHPRUL�UHQGDK�

��� 3HQJDUXK� .UHDWLYLWDV� 7HUKDGDS� 3UHVWDVL�

%HODMDU�6LVZD

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ�� VLVZD�

GHQJDQ� NUHDWLYLWDV� WLQJJL� PHPLOLNL� QLODL�

SHQJHWDKXDQ� GHQJDQ� UDWD±UDWD� OHELK� EDLN�

GDULSDGD� VLVZD� GHQJDQ� NUHDWLYLWDV� UHQGDK��

0HQXUXW�6REXU� ���������SURVHV�GDODP�EHODMDU�

PHUXSDNDQ� IDNWRU� \DQJ� SDOLQJ� SHQWLQJ� GDQ�

SURVHV� GDODP� EHODMDU� WHUVHEXW� PHQHNDQNDQ�

SDGD� NUHDWLYLWDV�� .UHDWLYLWDV� PHUXSDNDQ� KDO�

\DQJ�EHUSHQJDUXK�NXDW�WHUKDGDS�NHPDPSXDQ�

NRJQLWLI� DWDX� SHQJHWDKXDQ� VLVZD� NDUHQD�

GLSHUOXNDQ� GDODP� PHQJNRQVWUXNVL� VXDWX�

PDWHUL� GDQ� GDODP� SHQDULNDQ� NHVLPSXODQ�

�'DVNROLD�HW�DO���������'DUWQDOO���������6LVZD�

GHQJDQ� NUHDWLYLWDV� WLQJJL� DNDQ� OHELK� ODQFDU�

GDODP� PHODNVDQDNDQ� SURVHV� WHUVHEXW� GL�

EDQGLQJ�VLVZD�GHQJDQ�NUHDWLYLWDV�UHQGDK��7HV�

NUHDWLYLWDV� \DQJ� GLODNXNDQ� GDODP� SHQHOLWLDQ�

DGDODK� WHV� NUHDWLYLWDV� YHUEDO�� .HPDPSXDQ�

YHUEDO� PHUXSDNDQ� NHPDPSXDQ� VHVHRUDQJ�

XQWXN� PHQ\XVXQ� SHQJHWDKXDQ� GDQ� SHQJ�

DODPDQ� \DQJ� GLPLOLNLQ\D� GHQJDQ� MHODV� GDQ�

PHQJXQJNDSNDQQ\D� GDODP� EHUELFDUD�� PHP�

EDFD�GDQ�PHQXOLV�

'DODP�SHPEHODMDUDQ�32*,/�GDQ�3%/�

WHUGDSDW� VLQWDN� GLVNXVL� NHORPSRN� GLPDQD�

VLQWDN�LQL�VDQJDW�GLHQJDUXKL�ROHK�NHPDPSXDQ�

YHUEDO�� 0HQXUXW� WHRUL� EHODMDU� 9\JRWVN\�

SHPEHQWXNDQ�SHQJHWDKXDQ� WHUMDGL�NHWLND�DGD�

LQWHUDNVL� VRVLDO� DQWDUD� VLVZD� GHQJDQ� OLQJ�

NXQJDQQ\D��GDODP�KDO�LQL�VLVZD�GHQJDQ�VLVZD�

ODLQ�GDODP�NHJLDWDQ�GLVNXVL�NHORPSRN��6LVZD�

\DQJ�PHPLOLNL�NHPDPSXDQ�YHUEDO�\DQJ�EDLN�

DNDQ� GDSDW� PHPDKDPL� LGH±LGH� \DQJ�

GLHNVSUHVLNDQ�PHQJJXQDNDQ�NDWD�NDWD��+DO�LQL�

PHQ\HEDENDQ�VLVZD�GHQJDQ�NUHDWLYLWDV�WLQJJL�

PHPLOLNL� UDWD�UDWD� QLODL� OHELK� EDLN� GDULSDGD�

VLVZD� GHQJDQ� NUHDWLYLWDV� UHQGDK�� +DVLO�

SHQHOLWLDQ� LQL� VHVXDL� GHQJDQ� SHQHOLWLDQ�

VHEHOXPQ\D�\DQJ�GLODNXNDQ�ROHK�7ULYHGL�GDQ�

%KDUJDYD� ������� VHUWD� 6HWKL� ������� EDKZD�

VLVZD�GHQJDQ�NUHDWLYLWDV�WLQJJL�PHPLOLNL�KDVLO�

EHODMDU�\DQJ�OHELK�EDLN�GDULSDGD�VLVZD�GHQJDQ�

NUHDWLYLWDV�UHQGDK�

6LVZD� GHQJDQ� NUHDWLYLWDV� WLQJJL� PH�

PLOLNL�QLODL�VLNDS�\DQJ�OHELK�UHQGDK�GLEDQGLQJ�

VLVZD�GHQJDQ�NUHDWLYLWDV�UHQGDK��+DO�LQL�VHVXDL�

GHQJDQ� KDVLO� SHQHOLWLDQ� \DQJ� GLWXOLV� GDODP�

0XQDQGDU� ������� EDKZD� FLUL�FLUL� \DQJ� NKDV�

XQWXN� NHSULEDGLDQ� NUHDWLI� GLDQWDUDQ\D�

PHQJLQJLQNDQ�NHEHEDVDQ�GDODP�SHQGDSDW�GDQ�

VLNDS�� NXUDQJ� PHQJLQGDKNDQ� QRUPD�QRUPD�

VRVLDO�GDQ�WLGDN�EHUVHGLD�PHQHULPD�SHQGDSDW�

GDUL� RWRULWDV� EHJLWX� VDMD�� 6HPDNLQ� WLQJJL�

NUHDWLYLWDV� VLVZD�� FLUL�FLUL� WHUVHEXW� DNDQ�

VHPDNLQ� WDPSDN� SDGD� GLUL� VLVZD� WHUVHEXW�

VHKLQJJD� QLODL� VLNDSQ\D� DNDQ� OHELK� UHQGDK�

GLEDQGLQJ� VLVZD� GHQJDQ� NUHDWLYLWDV� UHQGDK�

%HUGDVDU� KDVLO� SHQHOLWLDQ�� NUHDWLYLWDV�

VLVZD� WLGDN� PHPEHULNDQ� SHUEHGDDQ� \DQJ�

VLJQLILNDQ� WHUKDGDS�QLODL�NHWHUDPSLODQ�VLVZD��

7HV�NUHDWLYLWDV�\DQJ�GLJXQDNDQ�PHUXSDNDQ�WHV�

NUHDWLYLWDV�YHUEDO�\DQJ�PHQJXNXU�NHODQFDUDQ�

��'LDK�0HJDVDUL�7\DVQLQJ��0RKDPPDG�0DV\NXUL��GDQ�6UL�0XO\DQL��3HPEHODMDUDQ�.LPLD����



NDWD�� NHODQFDUDQ� XFDSDQ�� NHODQFDUDQ� PHP�

EHULNDQ� JDJDVDQ� GDQ� IOHNVLELOLWDV�� ,QGLNDWRU�

LQGLNDWRU�GDODP�WHV�NUHDWLYLWDV�WHUVHEXW�NXUDQJ�

EHUSHQJDUXK� GDODP� SHQLODLDQ� NHWHUDPSLODQ�

VHSHUWL� NHJLDWDQ� SUDNWLNXP� GDQ� PHPEHQWXN�

PRGHO� PROHNXO� VHKLQJJD� GLGDSDWNDQ� KDVLO�

EDKZD� NUHDWLYLWDV� VLVZD� WLGDN� PHPEHULNDQ�

SHUEHGDDQ� \DQJ� VLJQLILNDQ� GDODP� QLODL�

NHWHUDPSLODQ�

��� ,QWHUDNVL� 0RGHO� 3HPEHODMDUDQ� GDQ� .H�

PDPSXDQ� 0HPRUL� 7HUKDGDS� 3UHVWDVL�

%HODMDU�6LVZD

$GDQ\D�LQWHUDNVL�DQWDUD�PRGHO�GHQJDQ�

NHPDPSXDQ� PHPRUL� PHQXQMXNNDQ� EDKZD�

PRGHO�WLGDN�EHUGLUL�VHQGLUL�QDPXQ�GLSHQJDUXKL�

ROHK�PHPRUL��0HQXUXW�%UXQHU��GDODP�EHODMDU�

VLVZD� DNDQ� PHQGDSDWNDQ� LQIRUPDVL� PHODOXL�

SHQMHODVDQ� JXUX� DWDX� SHQJDODPDQQ\D� VHQGLUL�

PLVDOQ\D� PHPEDFD�� 0DWHUL� KLGURNDUERQ�

PHUXSDNDQ�PDWHUL�\DQJ�EHULVL�NRQVHS�NRQVHS�

GDQ� KDIDODQ�� 'DODP� SHODNVDQDDQ� SHQHOLWLDQ��

VLVZD� \DQJ� PHQJJXQDNDQ� SHPEHODMDUDQ�

32*,/� WLGDN� PHQJJXQDNDQ� EXNX� WHNV� VDDW�

EHODMDU� GL� GDODP� NHODV�� VHKLQJJD� VLVZD�

PHPEDFD� PDWHUL� WHUOHELK� GDKXOX� VHEHOXP�

SHPEHODMDUDQ� GLPXODL��+DO� VHSHUWL� LQL� NHWLND�

GLODNXNDQ� ROHK� VLVZD� GHQJDQ� NHPDPSXDQ�

PHPRUL�WLQJJL�WHQWXQ\D�DNDQ�PHPEXDW�PDWHUL�

\DQJ� WHODK� GLEDFDQ\D� WHUVLPSDQ� OHELK� ODPD�

GDODP� LQJDWDQQ\D�� 6HKLQJJD� VDDW� SHP�

EHODMDUDQ� EHUODQJVXQJ� GLPDQD� VLVZD� KDUXV�

PHODNXNDQ� GLVNXVL� EHUVDPD� NHORPSRNQ\D��

VLVZD�GHQJDQ�NHPDPSXDQ�PHPRUL�WLQJJL�DNDQ�

PHQJJXQDNDQ�EHNDO�LQIRUPDVL�GDODP�LQJDWDQ�

Q\D� XQWXN� PHQ\HOHVDLNDQ� PDVDODK� \DQJ�

GLEHULNDQ� VHKLQJJD� VHWHODK� SHPEHODMDUDQ�

VLVZD�WHUVHEXW�WLGDN�KDQ\D�KDIDO��QDPXQ�MXJD�

OHELK� PHPDKDPL� PDWHUL� \DQJ� GLSHODMDULQ\D�

NDUHQD� VXGDK� PHQJDSOLNDVLNDQ� LQIRUPDVL�

WHUVHEXW� NH� GDODP� DSOLNDVL� SHQ\HOHVDLDQ�

PDVDODK��1DPXQ�MLND�KDO�\DQJ�VDPD�GLODNXNDQ�

ROHK� VLVZD� GHQJDQ� NHPDPSXDQ� PHPRUL�

UHQGDK��PDND�KDVLOQ\D�WLGDN�DNDQ�VHEDLN�MLND�

GLODNXNDQ� ROHK� VLVZD� GHQJDQ� NHPDPSXDQ�

PHPRUL�WLQJJL�

%HUEHGD� GHQJDQ� VLVZD� \DQJ� PHQJ�

JXQDNDQ� SHPEHODMDUDQ� 3%/�� 'DODP� SH�

ODNVDQDDQ�SHPEHODMDUDQ� VLVZD�PHQJJXQDNDQ�

EXNX� VHEDJDL� VDODK� VDWX� VXPEHU� EHODMDU�

VHKLQJJD� PHUHND� NXUDQJ� PHQJJXQDNDQ�

NHPDPSXDQ� PHPRULQ\D� VHSHUWL� \DQJ� GL�

ODNXNDQ� VLVZD� \DQJ� PHQJJXQDNDQ� SHP�

EHODMDUDQ� 32*,/�� +DO� LQL� ODK� \DQJ� PH�

Q\HEDENDQ� UDWD�UDWD� QLODL� SHQJHWDKXDQ� VLVZD�

GHQJDQ� NHPDPSXDQ� PHPRUL� WLQJJL� GDQ�

PHQJJXQDNDQ�SHPEHODMDUDQ�32*,/�PHPLOLNL�

UDWD�UDWD� QLODL� WHUWLQJJL� GLEDQGLQJ� NHORPSRN�

ODLQ�

6LNDS� PHUXSDNDQ� VXDWX� NHFHQ�

GHUXQJDQ� XQWXN� EHUWLQGDN� VHFDUD� VXND� DWDX�

WLGDN� VXND� GDQ� SHQLODLDQQ\D� WHUKDGDS� VXDWX�

REMHN�� 6LNDS� GDSDW� GLEHQWXN� PHODOXL� FDUD�

PHQJDPDWL� GDQ� PHQLUXNDQ� VHVXDWX� \DQJ�

SRVLWLI�� NHPXGLDQ� PHODOXL� SHQJXDWDQ� VHUWD�

PHQHULPD� LQIRUPDVL� YHUEDO� �'HSGLNQDV��

������� 'DUL� KDVLO� DQDOLVLV� SDGD� KLSRWHVLV�

SHUWDPD�� NHGXD� GDQ� NHWLJD� GLGDSDWNDQ� KDVLO�

EDKZD� \DQJ�PHPEHULNDQ� SHQJDUXK� WHUKDGDS�

VLNDS� DGDODK� NUHDWLYLWDV� VLVZD� VHGDQJNDQ�

PRGHO�SHPEHODMDUDQ�GDQ�NHPDPSXDQ�PHPRUL�

WLGDN�PHPEHULNDQ�SHQJDUXK�\DQJ�VLJQLILNDQ��

.HGXD� PRGHO� SHPEHODMDUDQ� \DQJ� GLJXQDNDQ�

GDSDW�PHQLQJNDWNDQ�PRWLYDVL�VLVZD�VHKLQJJD�

VLVZD� PHQGDSDWNDQ� QLODL� VLNDS� \DQJ� EDLN��

0HPRUL� PHUXSDNDQ� NHPDPSXDQ� XQWXN�

PHQHULPD�GDQ�PHPDVXNNDQ��PHQ\LPSDQ�GDQ�

PHQLPEXONDQ� NHPEDOL� DSD� \DQJ� SHUQDK�

GLDODPL��:DOJLWR���������.HPDPSXDQ�PHPRUL�

OHELK� PHPEHULNDQ� SHQJDUXK� SDGD� DVSHN�

SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ��QDPXQ�NXUDQJ�

PHPSHQJDUXKL�DVSHN�VLNDS�

8QWXN�QLODL�NHWHUDPSLODQ��VLVZD�\DQJ�

PHQJJXQDNDQ� SHPEHODMDUDQ� 32*,/� GHQJDQ�

NHPDPSXDQ� PHPRUL� WLQJJL� PHPLOLNL� QLODL�

NHWHUDPSLODQ� SDOLQJ� WLQJJL�� 3HQHOLWLDQ� \DQJ�

GLODNXNDQ� ROHK� 7DULT� GDQ� 1RRU� �������

PHQ\DWDNDQ� EDKZD� NHPDPSXDQ� PHPRUL�

NKXVXVQ\D� PHPRUL� MDQJND� SHQGHN� PHPLOLNL�

KXEXQJDQ�GHQJDQ�DNWLYLWDV�WDQJDQ��,QIRUPDVL�

VHSHUWL�LQWHUXNVL�GDODP�SUDNWLNXP��SHPEXDWDQ�

PRGHO� PROHNXO� GDQ� KDVLO� GLVNXVL� DNDQ�

GLVLPSDQ� GDODP� PHPRUL� MDQJND� SHQGHN��

6HODQMXWQ\D� NHWLND� LQIRUPDVL� WHUVHEXW�

GLSHUOXNDQ� NHWLND� PHODNXNDQ� SUDNWLNXP��

PHQ\DPSDLNDQ�KDVLO� GLVNXVL�PDND� LQIRUPDVL�

\DQJ� WDGL� WHODK� WHUVLPSDQ� GLSHUOXNDQ� NHWLND�
��

3$('$*2*,$��-LOLG�����1RPRU����$JXVWXV�������KDODPDQ��������



PHODNXNDQ� SUDNWLNXP�� PHQ\DPSDLNDQ� KDVLO�

GLVNXVL�DNDQ�GDSDW�GLSDQJJLO�NHPEDOL��6HODLQ�

LWX�EHUGDVDUNDQ�SHQHOLWLDQ�\DQJ�GLODNXNDQ�ROHK�

9DQDJV��HW�DO���������NHJLDWDQ�OHDUQLQJ�F\FOH�

GDODP� SHPEHODMDUDQ� 32*,/� PDPSX�

PHQLQJNDWNDQ�GD\D�LQJDW�VLVZD��'HQJDQ�GD\D�

LQJDW� \DQJ� EDLN� GDQ� GLGXNXQJ� PRGHO� SHP�

EHODMDUDQ�\DQJ�VHVXDL�PDND�QLODL�NHWHUDPSLODQ�

VLVZD�MXJD�DNDQ�EDLN��

��� ,QWHUDNVL� 0RGHO� 3HPEHODMDUDQ� GDQ�

.UHDWLYLWDV�7HUKDGDS�3UHVWDVL�EHODMDU�6LVZD

3HPEHODMDUDQ� EHUEDVLV� PDVDODK� GDQ�

SHPEHODMDUDQ� EHUEDVLV� LQNXLUL� PHUXSDNDQ�

SHPEHODMDUDQ� WHUEDLN� EDJL� VLVZD� XQWXN�

PHPDKDPL� SURVHV� SHPHFDKDQ� PDVDODK� GDQ�

PHQJHPEDQJNDQ� NHPDPSXDQ� NRJQLWLI� �

�0RKDQW\���������3HPHFDKDQ�PDVDODK�GDODP�

3%/� PHQJKDUXVNDQ� VLVZD� PDPSX� PHOLKDW�

PDVDODK�WHUVHEXW�GDUL�EHUEDJDL�VXGXW�SDQGDQJ�

GDQ� EHEHUDSD� DOWHUQDWLI� SHQ\HOHVDLDQ�� 8QWXN�

GDSDW� PHODNXNDQ� KDO� WHUVHEXW�� VLVZD� KDUXV�

PHPLOLNL� NHOHQWXUDQ� GDQ� NHODQFDUDQ� GDODP�

EHUSLNLU�\DQJ�WHUPDVXN�EDJLDQ�GDUL�NUHDWLYLWDV�

GDODP�PHQ\HOHVDLNDQ�PDVDODKQ\D��7DQ��������

0RKDQW\�� ������� 6LVZD� GHQJDQ� NUHDWLYLWDV�

WLQJJL� DNDQ� GHQJDQ� PXGDK� PHODNVDQDNDQ�

WDKDS�WDKDS� WHUVHEXW�� %HUEHGD� GHQJDQ� VLVZD�

\DQJ�PHPLOLNL� NUHDWLYLWDV� UHQGDK� \DQJ� DNDQ�

NHVXOLWDQ�GDODP�PHODNXNDQQ\D��6LVZD�GHQJDQ�

SHPEHODMDUDQ� 32*,/� \DQJ� PHPLOLNL� SHQJH�

WDKXDQ�DZDO�OHELK�EDQ\DN�GDULSDGD�NHODV�3%/�

FXNXS�PHPEDQWX�GDODP�SURVHV�SHPEHODMDUDQ��

6HEDJDLPDQD�WHRUL�EHODMDU�3LDJHW�SDGD�SURVHV�

DVLPLODVL� \DLWX� SURVHV� NRJQLWLI� GLPDQD�

VHVHRUDQJ�PHQJLQWHJUDVLNDQ�SHUVHSVL��NRQVHS�

DWDX� SHQJDODPDQ� EDUX� NH� GDODP� VNHPD� DWDX�

SROD�\DQJ�VXGDK�DGD�GDODP�SLNLUDQQ\D��+DO�LQL�

MXJD�\DQJ�WHUMDGL�NHWLND�VLVZD�VXGDK�PHPLOLNL�

SHQJHWDKXDQ�DZDO�WHQWDQJ�PDWHUL�KLGURNDUERQ��

.HWLND� WHUMDGL� SURVHV� DVLPLODVL� VLVZD� DNDQ�

PHQ\HVXDLNDQ� LQIRUPDVL� \DQJ� EDUX� GHQJDQ�

DSD�\DQJ�WHODK�GLNHWDKXL�GHQJDQ�PHQJXEDKQ\D�

ELOD� SHUOX�� 'DODP� SURVHV� SHQ\HVXDLDQ� LQL�

WHQWXQ\D�GLSHUOXNDQ�NUHDWLYLWDV�GDUL�VLVZD�LWX�

VHQGLUL�

8QWXN� DVSHN� VLNDS� WLGDN� WHUGDSDW�

LQWHUDNVL� DQWDUD�PRGHO� SHPEHODMDUDQ� GHQJDQ�

NUHDWLYLWDV� VLVZD�� 0XQDQGDU� ������� PHQ\H�

EXWNDQ�EDKZD�NUHDWLYLWDV�EHUEDQGLQJ�WHUEDOLN�

GHQJDQ� VLNDS� VLVZD�� VLVZD� GHQJDQ� UHDWLYLWDV�

WLQJJL�DNDQ�PHPLOLNL�QLODL�VLNDS�\DQJ�UHQGDK�

VHGDQJNDQ� VLVZD� GHQJDQ� NUHDWLYLWDV� UHQGDK�

DNDQ�PHPLOLNL�QLODL�VLNDS�\DQJ�WLQJJL��1DPXQ�

GDODP�SHQHOLWLDQ�LQL�KDO�WHUVHEXW�WHUQ\DWD�WLGDN�

PHPEHULNDQ�KDVLO�\DQJ�VDPD�NHWLND�YDULDEHO�

NUHDWLYLWDV� WHUVHEXW� GLKXEXQJNDQ� GHQJDQ�

PRGHO�SHPEHODMDUDQ�32*,/�GDQ�3%/��0RGHO�

SHPEHODMDUDQ� 3%/� PHUXSDNDQ� PRGHO�

SHPEHODMDUDQ�\DQJ�GDSDW�PHQLQJNDWNDQ�QLODL�

VLNDS�VLVZD�SDGD�SHPEHODMDUDQ�NLPLD�NDUHQD�

PHQLQJNDWNDQ� PLQDW� GDQ� PRWLYDVL� VLVZD�

WHUKDGDS�SHODMDUDQ��7RVXQ�GDQ�6HQRFDN���������

.DUHQD� DGDQ\D� SHQLQJNDWDQ� PLQDW� GDQ�

PRWLYDVL� VLVZD� PDND� VLVZD� \DQJ� PHQJ�

JXQDNDQ� PRGHO� SHPEHODMDUDQ� 3%/� DNDQ�

PHPLOLNL� QLODL� VLNDS� \DQJ� EDLN�� 6HODLQ� LWX�

PHQXUXW� (EHUOHLQ�� HW� DO�� ������� PRGHO�

SHPEHODMDUDQ� 32*,/� PHUXSDNDQ� PRGHO�

SHPEHODMDUDQ�\DQJ�PHQJJXQDNDQ�ELPELQJDQ�

JXUX�GL�GDODP�SHODNVDQDDQQ\D�VHKLQJJD�VLNDS�

VLVZD�DNDQ�GDSDW�OHELK�GLNHQGDOLNDQ��3HQGDSDW�

ODLQ� \DQJ� GLNHPXNDNDQ� ROHK�+DQVRQ� �������

EDKZD� WDKDSDQ� HNVSORUDVL� GDODP� 32*,/�

PHPEXDW�VLVZD�PHUDVD�PDWHUL�WHUVHEXW�SHQWLQJ�

XQWXN� GLSHODMDUL�� VHKLQJJD� PHPEXDW� VLVZD�

OHELK� WHUWDULN� XQWXN� PHPDKDPL� PDWHUL� \DQJ�

GLSHODMDULQ\D��+DO�KDO�WHUVHEXW�PHQJDNLEDWNDQ�

VLVZD�\DQJ�PHQJJXQDNDQ�PRGHO�SHPEHODMDUDQ�

32*,/� GDQ� 3%/� PHPLOLNL� QLODL� VLNDS� \DQJ�

WLGDN�EHUEHGD�VHFDUD�VLJQLILNDQ�

+DVLO� DQDOLVLV� PHQXQMXNNDQ� DGDQ\D�

LQWHUDNVL� DQWDUD�PRGHO� SHPEHODMDUDQ� GHQJDQ�

NUHDWLYLWDV�VLVZD�WHUKDGDS�QLODL�NHWHUDPSLODQ��

6LVZD� GHQJDQ� NUHDWLYLWDV� WLQJJL� PDPSX�

PHQJJXQDNDQ� NHOHQWXUDQ� GDODP� EHUSLNLUQ\D�

XQWXN� PHQ\HOHVDLNDQ� PDVDODK�� 'DODP�

SHPEHODMDUDQ�32*,/�JXUX�PHPEHULNDQ�OHELK�

EDQ\DN� ELPELQJDQ� NHSDGD� VLVZD� GLEDQGLQJ�

GDODP� SHPEHODMDUDQ� 3%/�� 'HQJDQ� DGDQ\D�

EDQWXDQ� GDUL� JXUX�� PDND� NUHDWLYLWDV� VLVZD�

GDODP�EHUILNLU�XQWXN�PHQ\HOHVDLNDQ�PDVDODK�

DNDQ�OHELK�WHUDUDK��'DODP�SHPEHODMDUDQ�3%/�

NUHDWLYLWDV� VLVZD� DNDQ� EHQDU�� GLEXWXKNDQ�

PHQJLQJDW�EDQ\XDQ�\DQJ�GLEHULNDQ�JXUX�OHELK�

VHGLNLW�GLEDQGLQJ�SHPEHODMDUDQ�32*,/��

��'LDK�0HJDVDUL�7\DVQLQJ��0RKDPPDG�0DV\NXUL��GDQ�6UL�0XO\DQL��3HPEHODMDUDQ�.LPLD����



'HQJDQ�NUHDWLYLWDV�\DQJ�WLQJJL��PDND�

VLVZD� DNDQ� PDPSX� PHQ\HOHVDLNDQ� PDVDODK�

\DQJ� GLEHULNDQ� VHKLQJJD� QLODL� NHWHUDPSLODQ�

VLVZD�MXJD�DNDQ�PHQMDGL�OHELK�EDLN�

��� ,QWHUDNVL� .HPDPSXDQ� 0HPRUL� GDQ�

.UHDWLYLWDV�7HUKDGDS�3UHVWDVL�EHODMDU�6LVZD

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

*DWKHUFROH� GDQ�$OORZD\� �������PHQ\DWDNDQ�

EDKZD� NHPDPSXDQ� PHPRUL� \DQJ� EXUXN�

PHUXSDNDQ�UHVLNR�SHQ\HEDE�NHVXOLWDQ�EHODMDU��

6HODLQ� LWX� VHVHRUDQJ� GHQJDQ� NHPDPSXDQ�

PHPRUL� UHQGDK� PHQXQMXNNDQ� NHPDPSXDQ�

DNDGHPLN� \DQJ� UHQGDK�� GDQ� NHVXOLWDQ� GDODP�

PHQJLNXWL� SHULQWDK�� 6LVZD� GHQJDQ� NH�

PDPSXDQ� PHPRUL� WLQJJL� WHQWX� DNDQ� GDSDW�

PHQJLQJDW�GHQJDQ�EDLN�PDWHUL�\DQJ�WHODK�GLD�

SHODMDUL� GDQ� DNDQ� GHQJDQ� PXGDK� PH�

PXQFXONDQQ\D�NHPEDOL�VDDW�XMLDQ�NRPSHWHQVL��

0HQXUXW�0XQDQGDU��������VHVHRUDQJ�GHQJDQ�

NUHDWLYLWDV� WLQJJL� PHPLOLNL� UDVD� LQJLQ� WDKX�

\DQJ� NXDW� VHKLQJJD� DNDQ� PHPLOLNL� PRWLYDVL�

XQWXN� EHODMDU� PHPDKDPL� PDWHUL� \DQJ�

GLSHODMDULQ\D�� 6HODLQ� LWX� VLVZD� GHQJDQ�

NUHDWLYLWDV�\DQJ�WLQJJL�DNDQ�PHPLOLNL�EDQ\DN�

DOWHUQDWLI� SHQ\HOHVDLDQ� PDVDODK� GDODP�

PHQ\HOHVDLNDQ� PDVDODK� \DQJ� GLD� KDGDSL��

VHKLQJJD� PHVNLSXQ� PHPRULQ\D� NXUDQJ� EDLN�

MLND�NUHDWLYLWDVQ\D�WLQJJL�VLVZD�WHUVHEXW�WHWDS�

DNDQ�GDSDW�PHQ\HOHVDLNDQ�SHUPDVDODKDQ�\DQJ�

GLKDGDSL��.HPDPSXDQ�PHPRUL�UHQGDK�LGHQWLN�

GHQJDQ� OXSD�� GDQ� MLND� VLVZD� WHUVHEXW� OXSD�

GHQJDQ� PDWHUL� \DQJ� GLSHUOXNDQ� XQWXN�

PHQ\HOHVDLNDQ�SHUPDVDODKDQ�GDQ�WLGDN�FXNXS�

NUHDWLI� GDODP� PHQFDUL� DOWHUQDWLI� SHPHFDKDQ�

PDVDODK�\DQJ� ODLQ�PDND�VLVZD� WHUVHEXW�DNDQ�

NHVXOLWDQ� PHPHFDKNDQ� PDVDODKQ\D�� +DO�

WHUVHEXW�PHQXQMXNNDQ�DGDQ\D�LQWHUDNVL�DQWDUD�

NHPDPSXDQ�PHPRUL�GDQ�NUHDWLYLWDV�WHUKDGDS�

SUHVWDVL� EHODMDU� SDGD� DVSHN� SHQJHWDKXDQ�

3HQHOLWLDQ� \DQJ� GLODNXNDQ� ROHK�

*DWKHUFROH�GDQ� �$OORZD\��������PHPEHULNDQ�

KDVLO� EDKZD� VLVZD� GHQJDQ� NHPDPSXDQ�

PHPRUL�UHQGDK�DNDQ�PHUDVD�OHELK�FHSDW�ERVDQ��

WLGDN�PHPSHUKDWLNDQ�GDODP�SHPEHODMDUDQ�GDQ�

PHPLOLNL� NHFHQGHUXQJDQ� XQWXN�PHQJJDQJJX�

WHPDQQ\D�� 0XQDQGDU� ������� PHQMHODVNDQ�

VDODK� VDWX� FLUL� SULEDGL� NUHDWLI� DGDODK� WLGDN�

PHQJLQGDKNDQ�QRUPD��6LVZD�GHQJDQ�

NUHDWLYLWDV�WLQJJL�DNDQ�OHELK�VHULQJ�PHODQJJDU�

QRUPD� VHGDQJNDQ� VLVZD� GHQJDQ� NUHDWLYLWDV�

UHQGDK� DNDQ� OHELK� VHULQJ� PHPDWXKL� QRUPD��

%HUGDVDUNDQ�KDO�WHUVHEXW�PDND�VLVZD�GHQJDQ�

NHPDPSXDQ� PHPRUL� WLQJJL� GDQ� NUHDWLYLWDV�

UHQGDK�DNDQ�PHPLOLNL�QLODL� VLNDS� OHELK�EDLN��

VHGDQJNDQ�VLVZD�GHQJDQ�NHPDPSXDQ�PHPRUL�

UHQGDK� GDQ� NUHDWLYLWDV� WLQJJL� DNDQ� PHPLOLNL�

QLODL�VLNDS�OHELK�UHQGDK�

8QWXN�DVSHN�NHWHUDPSLODQ�GLGDSDWNDQ�

KDVLO� \DQJ� VHVXDL� GHQJDQ� 0RKDQW\� �������

EDKZD� NHWHUDPSLODQ� EHUKXEXQJDQ� GHQJDQ�

NHPDPSXDQ� NRJQLWLI� GDQ� VLNDS� VHVHRUDQJ��

6LVZD� \DQJ� WHODK� PHQJHWDKXL� WHRUL� WHQWDQJ�

SUDNWLNXP�LGHQWLILNDVL�NDUERQ�GDODP�VHQ\DZD�

KLGURNDUERQ� WHQWX� DNDQ� GDSDW� PHODNXNDQ�

SUDNWLNXP�GHQJDQ� OHELK� EDLN� GDULSDGD� VLVZD�

\DQJ� EHOXP�PHQJHWDKXLQ\D��7DULT� GDQ�1RRU�

������� PHQ\DWDNDQ� EDKZD� NHPDPSXDQ�

PHPRUL� NKXVXVQ\D� PHPRUL� MDQJND� SHQGHN�

PHPLOLNL� KXEXQJDQ� GHQJDQ� DNWLYLWDV� WDQJDQ��

6LVZD�\DQJ�GDSDW�PHQJLQJDW�GHQJDQ�EDLN�KDO�

KDO� DSD� VDMD� \DQJ� EDUX� GLSHODMDUL�� GLGHQJDU��

GLOLKDW� DWDX� GLLQWHUXNVLNDQ� GDSDW� PHQJ�

XODQJQ\D� NHPEDOL� GHQJDQ� EHQDU�� 0LVDOQ\D�

VLVZD� \DQJ� EDUX� PHODNXNDQ� GLVNXVL� GHQJDQ�

WHPDQQ\D� WHQWDQJ� WLWLN� GLGLK� VHQ\DZD�

KLGURNDUERQ��GHQJDQ�LQJDWDQ�\DQJ�EDLN�VLVZD�

WHUVHEXW� DNDQ� GDSDW� PHQJXQJNDSNDQQ\D�

NHPEDOL�GHQJDQ�ODQFDU�NHWLND�PHQ\DPSDLNDQ�

KDVLO�GLVNXVLQ\D�VHKLQJJD�DNDQ�PHQGDSDWNDQ�

QLODL�NHWHUDPSLODQ�\DQJ�EDLN�SXOD��.UHDWLYLWDV�

YHUEDO� EHUKXEXQJDQ� GHQJDQ� NHODQFDUDQ�

PHQ\XVXQ�NDWD��NHODQFDUDQ�GDODP�XFDSDQ�GDQ�

PHQJHPXNDNDQ�SHQGDSDW� �0XQDQGDU�� �������

6LVZD� GHQJDQ� NUHDWLYLWDV� \DQJ� WLQJJL� DNDQ�

PHPLOLNL� NHPDPSXDQ� \DQJ� EDLN� GDODP� KDO�

WHUVHEXW�

��� ,QWHUDNVL�0RGHO�3HPEHODMDUDQ��.HPDPSX�

DQ� 0HPRUL� GDQ� .UHDWLYLWDV� 7HUKDGDS�

3UHVWDVL�EHODMDU�6LVZD

'DUL� KDVLO� SHQHOLWLDQ� GLGDSDWNDQ� KDVLO�

EDKZD� WHUGDSDW� LQWHUDNVL� DQWDUD� PRGHO�

SHPEHODMDUDQ�� NHPDPSXDQ� PHPRUL� GDQ�

NUHDWLYLWDV� WHUKDGDS� SUHVWDVL� EHODMDU� DVSHN�

SHQJHWDKXDQ� GDQ� NHWHUDPSLODQ� QDPXQ� WLGDN�

WHUGDSDW�LQWHUDNVL�GHQJDQ�QLODL�VLNDS�
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3HPEHODMDUDQ� 32*,/� PHUXSDNDQ�

SHPEHODMDUDQ� \DQJ� EHURULHQWDVL� SDGD� SURVHV�

GLPDQD� VLVZD� PHQJNRQVWUXNVL� VHQGLUL�

SHQJHWDKXDQQ\D� GDQ� GLDSOLNDVLNDQ� GDODP�

ODWLKDQ�VRDO��+DQVRQ���������'DUL�SHQJDODPDQ�

EHODMDU� WHUVHEXW� VLVZD� GHQJDQ� NHPDPSXDQ�

PHPRUL�WLQJJL�DNDQ�OHELK�GDSDW�PHQJLQJDW�DSD�

\DQJ� WHODK� GLD� WHPXNDQ� GDQ� EDJDLPDQD� FDUD�

PHPHFDKNDQ� VRDO�VRDO� WHV� KLGURNDUERQ��

3HPEHODMDUDQ�3%/�PHQXQWXW�VLVZD�XQWXN�

PHQJKXEXQJNDQ�DQWDUD�SHUPDVDODKDQ�GHQJDQ�

PDWHUL�SHODMDUDQ�\DQJ�DNDQ�GLSHODMDUL�VHKLQJJD�

GDODP�SHODNVDQDDQQ\D�GLEXWXKNDQ�NUHDWLYLWDV�

\DQJ� FXNXS� XQWXN� GDSDW� PHODNVDQDNDQQ\D�

�7DQ�� ������� 6HKLQJJD� PRGHO� SHPEHODMDUDQ�

3%/�PHPDQJ�OHELK�WHSDW�GLODNXNDQ�ROHK�VLVZD�

GHQJDQ�NUHDWLYLWDV�\DQJ�WLQJJL�

+DVLO� DQDOLVLV� XQWXN� QLODL� VLNDS� WLGDN�

WHUGDSDW�LQWHUDNVL�DQWDUD�PRGHO�SHPEHODMDUDQ�

\DQJ� GLJXQDNDQ�� VHMDODQ� GHQJDQ� KDVLO� \DQJ�

GLGDSDW� SDGD�KLSRWHVLV� ��� ��� �� GDQ��� GLPDQD�

KDVLO� EHODMDU� SDGD� DVSHN� VLNDS� WLGDN�

PHQXMXNNDQ� DGDQ\D� SHUEHGDDQ� \DQJ�

VLJQLILNDQ��7LGDN�DGDQ\D�LQWHUDNVL�LQL�GLVHEDE�

NDQ�NDUHQD�VLNDS�VHVHRUDQJ�GLSHQJDUXKL�ROHK�

EDQ\DN� IDNWRU�� )DNWRU� \DQJ� SDOLQJ� PHP�

SHQJDUXKL� DQWDUD� VLVZD� VDWX� GHQJDQ� ODLQQ\D�

EHUEHGD�

8QWXN� DVSHN� NHWHUDPSLODQ� WHUGDSDW�

LQWHUDNVL�DQWDUD�PRGHO�SHPEHODMDUDQ��NHPDP�

SXDQ� PHPRUL� GDQ� NUHDWLYLWDV�� 6LVZD� \DQJ�

PHQJJXQDNDQ� SHPEHODMDUDQ� 32*,/� WLGDN�

PHQJJXQDNDQ�EXNX�WHNV�GDODP�SHPEHODMDUDQ�

GDQ� SHUDQ� JXUX� GDODP� SHPEHODMDUDQ� OHELK�

VHGLNLW�GLEDQGLQJ�PRGHO�3%/�VLVZD�VHKLQJJD�

PHPEXWXKNDQ�NHPDPSXDQ�PHPRUL�\DQJ�EDLN�

XQWXN� GDSDW� PHQ\HOHVDLNDQ� SHUPDVDODKDQ�

\DQJ� GLKDGDSL�� 0LVDOQ\D� GDODP� PHPEXDW�
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%DGGHOH\��$'����������,V�:RUNLQJ�0HPRU\�6WLOO�:RUNLQJ"��(XURSHDQ�3V\FKRORJLVW��9ROXPH�������
��±��

'DVNROLD��0��'LPRV��$�GDQ�.DPS\OLV��3*����������6HFRQGDU\�7HDFKHUV
�&RQFHSWLRQV�RI�&UHDWLYH�
7KLQNLQJ� :LWKLQ� WKH� &RQWH[W� RI� (QYLURQPHQWDO� (GXFDWLRQ�� ,QWHUQDWLRQDO� -RXUQDO� RI�
(QYLURQPHQWDO�	�6FLHQFH����������������

��

ODSRUDQ�SUDNWLNXP�LGHQWLILNDVL�NDUERQ�GDODP�

VHQ\DZD�KLGURNDUERQ��MLND�NHPDPSXDQ�

PHPRUL�VLVZD�UHQGDK��PDND�DNDQ�VXOLW�XQWXN�

PHQJLQJDW� PDWHUL� \DQJ� GLEXWXKNDQ� XQWXN�

PHQJDQDOLVLV� KDVLO� SUDNWLNXP� DWDX� PHQJ�

KXEXQJNDQ�� -LND� KDO� LQL� WHUMDGL� SDGD� VLVZD�

GHQJDQ� NUHDWLYLWDV� UHQGDK�� PDND� VLVZD�

WHUVHEXW� DNDQ� VHPDNLQ� NHVXOLWDQ� GDODP�

PHQ\HOHVDLNDQ�DQDOLVLV�WHUVHEXW��+DO�LQL�\DQJ�

PHQ\HEDENDQ� VLVZD� GHQJDQ� NHPDPSXDQ�

PHPRUL� GDQ� NUHDWLYLWDV� UHQGDK� \DQJ�

PHQJJXQDNDQ�SHPEHODMDUDQ�32*,/�PHPLOLNL�

QLODL� NHWHUDPSLODQ� WHUHQGDK� GLEDQGLQJ�

NHORPSRN�ODLQ�

.(6,038/$1

%HUGDVDUNDQ� DQDOLVLV� GDWD� GDQ� SHP�

EDKDVDQ� GLGDSDWNDQ� NHVLPSXODQ� VHEDJDL�

EHULNXW�� ��� DGD� SHUEHGDDQ� SUHVWDVL� EHODMDU�

PDWHUL� +LGURNDUERQ� NHODV� ;� SDGD� DVSHN�

SHQJHWDKXDQ�VLVZD�\DQJ�PHQJJXQDNDQ�PRGHO�

SHPEHODMDUDQ�32*,/�GDQ�3%/��QDPXQ� WLGDN�

DGD�SHUEHGDDQ�SUHVWDVL�EHODMDU�DVSHN�VLNDS�GDQ�

NHWHUDPSLODQ�� ��� WHUGDSDW� SHUEHGDDQ� SUHVWDVL�

EHODMDU�PDWHUL�+LGURNDUERQ�NHODV�;�SDGD�DVSHN�

SHQJHWDKXDQ�GDQ�NHWHUDPSLODQ�SDGD�VLVZD��

5(.20(1'$6,

��� 'DODP� SHPEHODMDUDQ� NRQVWUXNWLYLV��

SHQHOLWL�KDUXV�PHPSHUVLDSNDQ�SHUWDQ\DDQ�

SHUWDQ\DDQ� EHUXSD� SHPHFDKDQ� PDVDODK�

VHKLQJJD� VLVZD� WHUELDVD� GHQJDQ� VRDO�VRDO�

\DQJ� PHQXQWXW� NHPDPSXDQ� EHUILNLU�

WLQJNDW�WLQJJL�

��� 3HUOX� GLODNXNDQ� SHQHOLWLDQ� GHQJDQ�

IDNWRU�LQWHUQDO�VHODLQ�NHPDPSXDQ�PHPRUL�

GDQ�NUHDWLYLWDV�
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'HSGLNQDV����������3HQJHPEDQJDQ�3HUDQJNDW�3HQLODLDQ�$IHNWLI��-DNDUWD��'HSGLNQDV

'RXJODV��(3�GDQ�&KLX��&&����������3URFHVV�RULHQWHG�*XLGHG�,QTXLU\�/HDUQLQJ�LQ�(QJLQHHULQJ��
3URFHGLD�6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��������±����

*HLJHU��0�� �������� ,PSOHPHQWLQJ� 32*,/� LQ�$OOLHG�+HDOWK� &KHPLVWU\� &RXUVHV�� ,QVLJKWV� IURP�
3URFHVV�(GXFDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�3URFHVV�(GXFDWLRQ�������

-RKQVWRQH��$+����������:K\�LV�6FLHQFH�'LIILFXOW�WR�/HDUQ"�7KLQJV�DUH�6HOGRP�:KDW�7KH\�6HHP��
-RXUQDO�RI�&RPSXWHU�$VVLVWHG�/HDUQLQJ�����������

(EHUOHLQ��7��.DPSPHOHU��-��0LQGHUKRXW��9��0RRJ��56��3ODW��7��1HOVRQ��39��GDQ�:KLWH��+%����������
3HGDJRJLHV� RI� (QJDJHPHQW� LQ� 6FLHQFH� $� FRPSDULVRQ� RI� 3%/�� 32*,/�� DQG� 3/7/��
%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\�(GXFDWLRQ�����������������

*DWKHUFROH�� 6(� GDQ�$OORZD\�� 73�� ��������:RUNLQJ� 0HPRU\� $VVHVVPHQWV� DW� 6FKRRO� (QWU\� DV�
/RQJLWXGLQDO�3UHGLFWRUV�RI�1DWLRQDO�&XUULFXOXP�$WWDLQPHQW�/HYHOV��(GXFDWLRQ�DQG�&KLOG�
3V\FKRORJ\��'LDNVHV�SDGD�WDQJJDO��������-XQL���������ZZZ�\RUN�DF�XN

+DQVRQ��'0����������'HVLJQLQJ�SURFHVV�2ULHQWHG�*XLGHG�,QTXLU\�$FWLYLWLHV��3DFLILF�&UHVW�

0RKDQW\��$����������3HGDJRJ\�RI�+LJKHU�(GXFDWLRQ��5HVHDUFK�5HYLHZ��8QGHU�WKH�0+5'�3URMHFW�
RQ�³1DWLRQDO�0LVVLRQ�LQ�(GXFDWLRQ�WKURXJK�,QIRUPDWLRQ�DQG�&RPPXQLFDWLRQ�7HFKQRORJLHV�
�,&7�´

0XQDQGDU��6&8����������&UHDWLYLW\�DQG�(GXFDWLRQ��-DNDUWD��'HSGLNEXG

2
�'Z\HU��$�����������,QWURGXFLQJ�QHZ�WRSLFV��WKH�6SLUDOOLQJ�	�'ULS�)HHG�$SSURDFK��5HVRXUFH�	�

5HVHDUFK�*XLGHV��������

3ULQFH�� 0-� GDQ� )HOGHU�� 50�� �������� ,QGXFWLYH� 7HDFKLQJ� DQG� /HDUQLQJ� 0HWKRGV�� 'HILQLWLRQ��
&RPSDULVRQ��DQG�5HVHDUFK�%DVHV��-RXUQDO�RI�(QJHHQHULQJ�DQG� �(GXFDWLRQ�������������
�����

5DELD��6$��6KDUH��'�GDQ�0D\VDORRQ��06����������:RUG�UHFRJQLWLRQ�DQG�EDVLF�FRJQLWLYH�SURFHVVHV�
DPRQJ�UHDGLQJ�GLVDEOHG�DQG�QRUPDO�UHDGHUV�LQ�$UDELF��$Q�,QWHUGLVFLSOLQDU\�-RXUQDO�����
���±�����

5DLPL��60�GDQ�$GHR\H��)$����������3UREOHP�%DVHG�/HDUQLQJ�6WUDWHJ\�DQG�4XDQWLWDWLYH�$ELOLW\�LQ�
&ROOHJH�RI�(GXFDWLRQ�6WXGHQWV
�/HDUQLQJ�RI�,QWHJUDWHG�6FLHQFH��,ORULQ�-RXUQDO�RI�(GXFDWLRQ

6FKZDUW]��%/��6RQ��/.��.RUQHOO��1�GDQ�)LQQ��%����������)RXU�3ULQFLSOHV�RI�0HPRU\�,PSURYHPHQW��
$�*XLGH� WR� ,PSURYLQJ�/HDUQLQJ�(IILFLHQF\��7KH� ,QWHUQDWLRQDO�-RXUQDO�RI�&UHDWLYLW\�	�
3UREOHP�6ROYLQJ�������������

6REXU��$����������3VLNRORJL�8PXP��%DQGXQJ��3XVWDND�6HWLD�

7DQ��26����������3UREOHP�%DVHG�/HDUQLQJ�,QQRYDWLRQ��6LQJDSXUD��6HQJ�/HH�3UHVV

7DULT��6�GDQ�1RRU��6����������,PSDFW�RI�:RUNLQJ�0HPRU\�RQ�$FDGHPLF�$FKLHYHPHQW�RI�8QLYHUVLW\�
6FLHQFH�6WXGHQWV�LQ�3XQMDE��3DNLVWDQ��-RXUQDO�RI�(GXFDWLRQ�DQG�3UDFWLFH�������
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7RVXQ��&�� GDQ�6HQRFDN��(�� ��������7KH�(IIHFWV�RI�3UREOHP�%DVHG�/HDUQLQJ�RQ�0HWDFRJQLWLYH�
$ZDUHQHVV� DQG� $WWLWXGHV� WRZDUG� &KHPLVWU\� RI� 3URVSHFWLYH� 7HDFKHUV� ZLWK� 'LIIHUHQW�
$FDGHPLF�%DFNJURXQGV��$XVWUDOLDQ�-RXUQDO�RI�7HDFKHU�(GXFDWLRQ�������

7ULYHGL�� .� GDQ� %KDUJDYD�� 5�� �������� 5HODWLRQ� RI� &UHDWLYLW\� DQG� (GXFDWLRQDO�$FKLHYHPHQW� LQ�
$GROHVFHQFH��-RXUQDO�RI�3V\FKRORJ\��������������

9DQDJV��7��3DPPHU��.�GDQ�%ULQNHU��-����������3URFHVV�2ULHQWHG�*XLGHG�,QTXLU\�/HDUQLQJ�,PSURYHV�
/RQJ�7HUP�5HWHQWLRQ�RI�,QIRUPDWLRQ��$GYDQFHV�LQ�3K\VLRORJ\�(GXFDWLRQ

:DOJLWR��%����������3HQJDQWDU�3VLNRORJL�8PXP��<RJ\DNDUWD��3HQHUELW�$QGL

=DZDG]NL�� 5�� �������� ,V� 3URFHVV�2ULHQWHG� *XLGHG�,QTXLU\� /HDUQLQJ� �32*,/�� 6XLWDEOH� $V� D�
7HDFKLQJ�0HWKRG�LQ�7KDLODQG
V�+LJKHU�(GXFDWLRQ"��$VLDQ�-RXUQDO�(GXFDWLRQ�	�/HDUQLQJ��
������������
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