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7KLV� VWXG\� DLPV� WR� REWDLQ� HPSLULFDO� GDWD� ZKHWKHU� WKHUH� LV� DQ\� GLIIHUHQFH� LQ� VWXGHQW� UHVXOW�

EHWZHHQ� VWXGHQWV� ZKR� XVH� D� JHRJUDSKLF� PRGHO� RI� SURMHFW�EDVHG� OHDUQLQJ� ZLWK� VWXGHQWV� ZKR� XVH� D�
PRGHO�RI�SUREOHP�EDVHG�OHDUQLQJ�LQ�WKH�FXUULFXOXP�LQ�������5HVHDUFK�XVLQJ�H[SHULPHQWDO�PHWKRGV��7KH�
SRSXODWLRQ�RI�WKLV�VWXG\�DUH�DOO�WHQWK�JUDGH�VRFLDO�VWXGLHV�LQ�60$�����:HVW�-DNDUWD��:KLOH�WKH�VDPSOH�LQ�
WKLV�VWXG\�DUH�WZR�FODVVHV�RI�WHQWK�JUDGH�VRFLDO�VWXGLHV�LQ�60$�����:HVW�-DNDUWD�ZKLFK�KDV�QRW�PXFK�
GLIIHUHQW�RI�VWXGHQW�UHVXOW�LQ�JHRJUDSK\��REWDLQHG�E\�;�,36���DV�DQ�H[SHULPHQWDO�FODVV�XVLQJ�D�PRGHO�RI�
SUREOHP�EDVHG�OHDUQLQJ�DQG�;�,36���DV�DQ H[SHULPHQWDO�FODVV�XVLQJ�D�PRGHO�RI�SURMHFW�EDVHG�OHDUQLQJ��

7KLV� UHVHDUFK� LQVWUXPHQW� DUH� ��� TXHVWLRQV� RI� SUH�WHVW� DQG� SRVW�WHVW� ZLWK� ��PXOWLSOH� FKRLFHV��
%HIRUH� WKH� LQVWUXPHQ� LV� XVHG�� WKHUH� LV� YDOLGLW\� WHVWLQJ� XVLQJ� 3HDUVRQ� ZLWK� 6366� ������ )URP� WKHVH�
FDOFXODWLRQ� REWDLQHG� ��� YDOLG� LQVWUXPHQWV� DQG� �� LQYDOLG� LQVWUXPHQWV�� 7HVWLQJ� UHTXLUHPHQWV� DQDO\VLV�
FRQGXFWHG�SULRU�WR�K\SRWKHVLV�WHVWLQJ��DUH�WHVW�IRU�QRUPDOLW\�DQG�KRPRJHQHLW\�WHVWV��1RUPDOLW\�WHVW�XVLQJ�
WKH�/LOLHIRUV� WHVW�� IURP� WKH�FDOFXODWLRQ�REWDLQHG�VLJQLILFDQFH�YDOXH�RI�FODVV�XVLQJ� WKH�PRGHO�RI�SURMHFW�
EDVHG�OHDUQLQJ� �������DQG�D�VLJQLILFDQFH�YDOXH�RI�FODVV�XVLQJ�WKH�PRGHO�RI�SUREOHP�EDVHG�OHDUQLQJ� �
������HDFK�RI�WKH�VLJQLILFDQFH�YDOXH�!��������+RPRJHQHLW\�WHVW�XVLQJ�2QH�:D\�$QQRYD�WHVW��YDOXHV�WKDW�
REWDLQHG� IURP� WKH� FDOFXODWLRQ�RI� WKH�SUREDELOLW\� ������� LV�JUHDWHU� WKDQ� WKH� VLJQLILFDQFH� OHYHO� �������
%DVHG� RQ� WHVWV� RI� QRUPDOLW\� DQG� KRPRJHQHLW\� WHVW� FDQ� EH� FRQFOXGHG� WKDW� WKH� GDWD� GHULYHG� IURP� D�
KRPRJHQHRXV�SRSXODWLRQ�DQG�D�QRUPDO�GLVWULEXWLRQ��+\SRWKHVLV�WHVWLQJ�XVLQJ�W�WHVW�IRUPXOD�WZR�SDUWLHV��
RI� WKH� FDOFXODWLRQ� REWDLQHG� W�FRXQW�  � ������ LV� JUHDWHU� WKDQ� WKH� W�WDEOH�  � ������� 7KLV� SURYHV� WKDW�
K\SRWKHVLV� +D� LV� DFFHSWHG�� 7KHUHIRUH�� WKH� UHVXOWV� RI� WKLV� VWXG\� FRQFOXGHG� WKDW� WKHUH� LV� D� GLIIHUHQFH�
EHWZHHQ�PRGHO�RI�SURMHFW�EDVHG� OHDUQLQJ�ZLWK�SUREOHP�EDVHG� OHDUQLQJ�PRGHO�RI� WKH�VWXGHQW�UHVXOWV�RI�
JHRJUDSK\�LQ�WKH�FXUULFXOXP�LQ�������ZKHUH�WKH�PRGHO�RI�SURMHFW�EDVHG�OHDUQLQJ�LV�PRUH�VXLWDEOH�ZKHQ�
XVHG� LQ� GLVDVWHU�PLWLJDWLRQ�PDWHULDO� EHFDXVH� WKLV�PRGHO� KDV� WKH� DGYDQWDJH� LQ� WKH� GLPHQVLRQV� RI� WKH�
FRQFHSWXDO�NQRZOHGJH�QRW�RZQHG�E\�D�PRGHO�RI�SUREOHP�EDVHG�OHDUQLQJ�
.H\ZRUGV��0RGHOV�RI�/HDUQLQJ��3URMHFW�%DVHG�/HDUQLQJ��3UREOHP�%DVHG�/HDUQLQJ�

3(1'$+8/8$1
5HIRUPDVL SHQGLGLNDQ� \DQJ� WHUMDGL� GL�

,QGRQHVLD� DGDODK� \DQJ� EHUEDVLV� SDUDGLJPD�
NRQVWUXNWLYLVWLN�� 3ULQVLS�SULQVLS� GDVDU�
SHPEHODMDUDQ� PHQXUXW� WHRUL� NRQVWUXNWLYLVPH�
DGDODK� �� D�� PHPEDQJXQ� LQWHUSUHWDVL� SHVHUWD�
GLGLN� EHUGDVDUNDQ� SHQJDODPDQ� EHODMDU�� E��
PHQMDGLNDQ�SHPEHODMDUDQ�VHEDJDL�SURVHV�DNWLI�
GDODP� PHPEDQJXQ� SHQJHWDKXDQ WLGDN� KDQ\D�
VHEDJDL� SURVHV� NRPXQLNDVL� SHQJHWDKXDQ�� F��
NHJLDWDQ� SHPEHODMDUDQ� EHUWXMXDQ� XQWXN�
SHPHFDKDQ� PDVDODK� �SUREOHP� VROYLQJ��� G��
SHPEHODMDUDQ� EHUWXMXDQ� SDGD� SURVHV�
SHPEHODMDUDQ� LWX� VHQGLUL�� EXNDQ� SDGD� KDVLO�

SHPEHODMDUDQ�� H�� SHPEHODMDUDQ� EHUSXVDW� SDGD�
SHVHUWD� GLGLN�� I�� PHQGRURQJ� SHVHUWD� GLGLN�
GDODP� PHQFDSDL� WLQJNDW� EHUSLNLU� \DQJ� OHELK�
WLQJJL� �KLJK� RUGHU� WKLQNLQJ��� +DO� LQL� VHVXDL�
GHQJDQ�NXULNXOXP�\DQJ�VDDW�LQL�VHGDQJ�EHUODNX�
GL� ,QGRQHVLD�� \DLWX� NXULNXOXP� ������ .XULNXOXP�
�����PHPLOLNL�FLUL�NKDV�GDQ�NHNXDWDQ�WHUVHQGLUL�
\DNQL� GHQJDQ� WHULQWHJUDVLQ\D� NDLGDK�NDLGDK�
SHQGHNDWDQ� VDLQWLILN� �� LOPLDK� GDODP� SURVHV�
SHPEHODMDUDQ�� +DO� LQL� GDSDW� GLOLKDW� GDODP�
3HUPHQGLNEXG� QRPRU� ��� WDKXQ� ����� WHQWDQJ�
6WDQGDU� 3URVHV� 3HQGLGLNDQ� 'DVDU� GDQ�
0HQHQJDK��
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'DODP�NHJLDWDQ�SHPEHODMDUDQ GL�NHODV��
PRGHO� SHPEHODMDUDQ� PHUXSDNDQ� HOHPHQ�
SHQWLQJ� \DQJ� GLWXMXNDQ� XQWXN� PHQFLSWDNDQ�
VLWXDVL� EHODMDU� \DQJ� PHQ\HQDQJNDQ� VHUWD�
PHQGRURQJ� VLVZD� XQWXN� DNWLI� EHODMDU�� 0RGHO�
SHPEHODMDUDQ� WHUWHQWX� GLJXQDNDQ� XQWXN�PDWHUL�
SHODMDUDQ� WHUWHQWX��.DUHQD�� WLGDN�VHPXD�PRGHO�
SHPEHODMDUDQ� \DQJ� DGD�� FRFRN� MLND� GLJXQDNDQ�
SDGD� VXDWX� PDWHUL� \DQJ� DGD�� 0RGHO�
SHPEHODMDUDQ� \DQJ� WHSDW� DNDQ� GDSDW�
PHQLQJNDWNDQ� NHPDPSXDQ� VLVZD� VHVXDL�
GHQJDQ� NHPDPSXDQ� GDQ� NRPSHWHQVL� \DQJ�
WHODK� GLWHQWXNDQ� 'DUL� VHNLDQ� EDQ\DN� PRGHO�
SHPEHODMDUDQ�� 3URMHFW %DVHG� /HDUQLQJ DWDX�
3HPEHODMDUDQ� %HUEDVLV� 3UR\HN� GDQ�
3HPEHODMDUDQ� %HUEDVLV� 0DVDODK� �3UREOHP�
%DVHG� /HDUQLQJ� DGDODK� FRQWRK� � PRGHO�
SHPEHODMDUDQ� \DQJ� VHMDODQ� GHQJDQ� FLUL�
SHPEHODMDUDQ�\DQJ�GLJXQDNDQ�GDODP�NXULNXOXP�
�����

3URMHFW� EDVHG� OHDUQLQJ DGDODK� PRGHO�
SHPEHODMDUDQ� \DQJ� PHOLEDWNDQ� VXDWX� SUR\HN�
GDODP� SURVHV� SHPEHODMDUDQ�� 3UR\HN� LQL�
GLNHUMDNDQ� VHFDUD� LQGLYLGX� DWDXSXQ� NHORPSRN�
VHFDUD�NRODERUDWLI�GDODP�MDQJND�ZDNWX�WHUWHQWX�
GHQJDQ�WXMXDQ�PHQJKDVLONDQ�SURGXN�NHPXGLDQ�
DNDQ� GLSUHVHQWDVLNDQ� DWDX� GLWDPSLONDQ� GL�
GHSDQ�NHODV��6HGDQJNDQ��PRGHO�SHPEHODMDUDQ�
EHUEDVLV� PDVDODK� �SUREOHP� EDVHG� OHDUQLQJ��
DGDODK�VXDWX�SHQGHNDWDQ�\DQJ�PHQJKDGDSNDQ�
VLVZD� SDGD� SHUPDVDODKDQ�SHUPDVDODKDQ�
SUDNWLV��GLPDQD�GL�NHPEDQJNDQ�VWLPXOXV�XQWXN�
SHPEHODMDUDQ�� 0RGHO� SHPEHODMDUDQ� LQL�
PHQJDMDN� VLVZD� XQWXN� PHPHFDKNDQ�
SHUPDVDODKDQ� \DQJ� WHUMDGL� GL� GXQLD� Q\DWD��
6HKLQJJD�� VLVZD� GDSDW� EHUSLNLU� NULWLV�� DQDOLWLV�
GDQ� PHPHFDKNDQ� PDVDODK� GHQJDQ�
PHQJJXQDNDQ�EHUEDJDL�PDFDP�VXPEHU�

3HQGLGLNDQ� JHRJUDIL� VHEDJDL� VHEXDK�
PDWD� SHODMDUDQ�� NKXVXVQ\D� GLWLQJNDW� 6HNRODK�
0HQHQJDK� $WDV� �60$�� PHPLOLNL� SHUDQ� GDQ�
WXMXDQ� \DQJ� VWUDWHJLV� GDODP�
PHQXPEXKNHPEDQJNDQ� NDUDNWHU� SHGXOL�
OLQJNXQJDQ��6HFDUD� LGHDO� KDO� WHUVHEXW� WHUWXDQJ�
SDGD� VDODK� VDWX� WXMXDQ� SHQGLGLNDQ� JHRJUDIL��
\DLWX� PHQDPSLONDQ� SHULODNX� SHGXOL� WHUKDGDS�
OLQJNXQJDQ� KLGXS�� VHSHUWL� \DQJ� WHUFDQWXP�
GDODP�3HUPHQGLNQDV�1R�����7DKXQ������

0LWLJDVL� EHQFDQD� DGDODK� VDODK� VDWX�
PDWHUL� \DQJ�DGD�GLGDODP�SHODMDUDQ�JHRJUDIL�GL�
VHNRODK� PHQHQJDK� DWDV�� 0DWHUL� PLWLJDVL�
EHQFDQD� PHUXSDNDQ� PDWHUL� \DQJ� EDUX�
GLPDVXNDQ� GDODP� NXULNXOXP� ������ 'DODP�
PDWHUL� LQL�� GLDMDUNDQ� EDJDLPDQD� VLVZD�PDPSX�
PHQJHQDOL� MHQLV�MHQLV�EHQFDQD�GDQ�EDJDLPDQD�
PHQJDWDVL� EHQFDQD� �NHJLDWDQ� PLWLJDVL�
EHQFDQD���6HKLQJJD��PDWHUL� \DQJ�GLVDPSDLNDQ�
WLGDN� KDQ\D� GDODP� EHQWXN� VXDWX� NRQVHS�� DSD�
PLWLJDVL� EHQFDQD� LWX�� WHWDSL� EDJDLPDQD� FDUD�
PHUHND� GDODP� PHQJKDGDSL� EHQFDQD� GDQ�
PHQJKLQGDUL� EHQFDQD�PHQJXUDQJL� UHVLNR�
EHQFDQD��JHQHUDOLVDVL�PDWHUL��

&LUL�GDUL�PDWHUL�PLWLJDVL�EHQFDQD�WHUGLUL�
GDUL� PDWHUL� IDNWD�� PDWHUL� NRQVHS�� PDWHUL�
SURVHGXU� GDQ� PDWHUL� VLNDS�� 0DWHUL� IDNWD� \DLWX�
VHJDOD� KDO� \DQJ� EHUZXMXG� NHQ\DWDDQ� GDQ�
NHEHQDUDQ�� PHOLSXWL� QDPD� RE\HN�� SHULVWLZD�
VHMDUDK�� QDPD� WHPSDW�� QDPD� EDJLDQ�� GDQ�
VHEDJDLQ\D�� VHSHUWL� SHUVHEDUDQ� GDHUDK�
EHQFDQD�� 0DWHUL� NRQVHS� DGDODK� VHJDOD� \DQJ�
EHUZXMXG� SHQJHUWLDQ� EDUX� \DQJ� ELVD� WLPEXO�
VHEDJDL� KDVLO� SHPLNLUDQ�� PHOLSXWL� GHILQLVL��
SHQJHUWLDQ��FLUL�NKXVXV�GDQ�VHEDJDLQ\D��VHSHUWL�
SHQJHUWLDQ� EHQFDQD� GDQ� SURVHV� WHUMDGLQ\D�
WVXQDPL�� 0DWHUL� SURVHGXU� LDODK� ODQJNDK�
VLVWHPDWLV� GDODP� PHQJHUMDNDQ� VXDWX� DNWLYLWDV�
GDQ� NURQRORJL� VXDWX� VLVWHP�� VHSHUWL� ODQJNDK�
SHQDQJJXODQJDQ� EDKD\D� EDQMLU�� GDQ� PDWHUL�
VLNDS�QLODL��\DQJ�PHUXSDNDQ�KDVLO�EHODMDU�DVSHN�
DIHNWLI�� GLPDQD� GDODP� SHPEHODMDUDQ� PLWLJDVL�
EHQFDQD� DGDODK� VLNDS� \DQJ� KDUXV�
GLNHPEDQJNDQ� GDODP� PHQMDJD� NHVHODPDWDQ�
OLQJNXQJDQ�

6HNRODK� 0HQHQJDK� $WDV� �60$�� ����
\DQJ� WHUOHWDN� GL� -DNDUWD� %DUDW�� PHUXSDNDQ�
VDODK� VDWX� VHNRODK�PHQHQJDK� DWDV� GL� -DNDUWD�
\DQJ� WHODK� PHQHUDSNDQ� NXULNXOXP� ����� EDJL�
VLVZD�NHODV�;�,3$�,36�VHMDN�-XOL�������'HQJDQ�
EDQ\DNQ\D� PRGHO� SHPEHODMDUDQ� \DQJ� DGD��
PRGHO� SURMHFW� EDVHG� OHDUQLQJ� GDQ� SUREOHP�
EDVHG� OHDUQLQJ PHUXSDNDQ� PRGHO�
SHPEHODMDUDQ� \DQJ� GDSDW� GLJXQDNDQ� XQWXN�
PDWHUL� PLWLJDVL� EHQFDQD�� 3HQ\DPSDLDQ� PDWHUL�
\DQJ� EHUDQJNDW� GDUL� VXDWX� PDVDODK� GDQ� KDVLO�
DNKLU� \DQJ� EHUXSD� NHUMD� SUR\HN� GDSDW�
PHPEDQWX� VLVZD� GDODP� PHPDKDPL� PDWHUL�
PLWLJDVL�EHQFDQD�
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3HQHOLWLDQ�LQL�EHUWXMXDQ�XQWXN�PHQJNDML�

VHFDUD� HPSLULV� DGDNDK� SHUEHGDDQ� PRGHO�
SHPEHODMDUDQ�JHRJUDIL��SUREOHP�EDVHG�OHDUQLQJ�
GHQJDQ� SURMHFW� EDVHG� OHDUQLQJ WHUKDGDS� KDVLO�
EHODMDU�VLVZD�GDODP�NXULNXOXP������GL�VHNRODK�
PHQHQJDK�DWDV�SDGD�EXODQ�1RYHPEHU������±
-XQL� ������ 0HWRGH� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK� PHWRGH� SHQHOLWLDQ�
HNVSHULPHQ�Q\DWD�

7HUGDSDW�GXD�NHODV�HNVSHULPHQ�GDODP�
SURVHV� SHQHOLWLDQ� LQL� �� .HODV� HNVSHULPHQ�
SHUWDPD� DGDODK� SRSXODVL� NHODV� \DQJ�
PHODNVDQDNDQ� NHJLDWDQ� EHODMDU� PHQJDMDU�
GHQJDQ� PHQJJXQDNDQ� PRGHO� SUREOHP� EDVHG�
OHDUQLQJ VHEDJDL� PRGHO� SHPEHODMDUDQQ\D��
6HGDQJNDQ�� NHODV� HNVSHULPHQ� NHGXD� DGDODK�
SRSXODVL� NHODV� \DQJ� PHODNVDQDNDQ� NHJLDWDQ�
EHODMDU�PHQJDMDU�GHQJDQ�PHQJJXQDNDQ�PRGHO�
SURMHFW� EDVHG� OHDUQLQJ�� 3HQHQWXDQ� NHODV�
HNVSHULPHQ� EHUGDVDUNDQ� NHWHUDQJDQ� GDUL�
NHSDOD�VHNRODK�\DQJ�PHQ\DWDNDQ�EDKZD� WLGDN�
WHUGDSDW� SHUEHGDDQ� SUHVWDVL� EHODMDU� SDGD�
NHGXD�NHODV�WHUVHEXW��SUHVWDVL�EHODMDU�VHWDUD��

7HNQLN� SHQJXPSXODQ� GDWD� \DQJ�
GLJXQDNDQ� DGDODK� PHWRGH� WHV�� GHQJDQ� FDUD�
PHPEHULNDQ� VHMXPODK� SHUWDQ\DDQ� PHQJHQDL�
PDWHUL� \DQJ� WHODK� GLEHULNDQ� DJDU� GDSDW�
PHQJHWDKXL� KDVLO� EHODMDU� VLVZD��6RDO� WHV� \DQJ�
GLEHULNDQ�GDODP�EHQWXN�SLOLKDQ�JDQGD�GLEHULNDQ�
SDGD� NHJLDWDQ� SHUWDPD� VHEDJDL� SUH�WHVW� GDQ�
SDGD� NHJLDWDQ� DNKLU� SHQHOLWLDQ� VHEDJDL� SRVW�
WHVW�� .HGXD� GDWD� LQL� DNDQ� GLEDQGLQJNDQ� XQWXN�
PHQGDSDWNDQ�VNRU�DNKLU�XQWXN�PHQJHWDKXL�QLODL�
SHQJDUXK�GDUL�PRGHO�SHPEHODMDUDQ�\DQJ�GLWHOLWL�

+$6,/�3(1(/,7,$1
3HQHOLWLDQ� LQL�PHQJJXQDNDQ� LQVWUXPHQ�

WHUWXOLV� EHQWXN� SLOLKDQ� JDQGD�� ,QVWUXPHQ�
WHUVHEXW� EHULVL� ��� EXWLU� LWHP� VRDO� \DQJ� WHODK�
GLXML� YDOLGLWDVQ\D� \DQJ� NHPXGLDQ� GLJXQDNDQ�
VHEDJDL� SUH� WHVW� GDQ� SRVW� WHVW�� 8QWXN� VHWLDS�
MDZDEDQ� \DQJ� EHQDU� GLEHUL� VNRU� �� GDQ� XQWXN�
MDZDEDQ� VDODK� GLEHUL� VNRU� ��� 7HV� LQL� GLVXVXQ�
EHUGDVDUNDQ� VWDQGDU� NRPSHWHQVL�� NRPSHWHQVL�
GDVDU� GDQ� LQGLNDWRU� SDGD� PDWD� SHODMDUDQ�
JHRJUDIL� VHPHVWHU� �� GHQJDQ� PDWHUL� PLWLJDVL�
EHQFDQD�� 'DODP� SHQHOLWLDQ� HNVSHULPHQ� LQL��
GLJXQDNDQ� SUH� WHVW� ± SUR� WHVW� FRQWURO� JURXS�
GHVLJQ��VHKLQJJD�GLODNXNDQ�GXD�NDOL� WHVW�� \DLWX�
SUH� WHVW� \DQJ� GLODNXNDQ� VHEHOXP� NHGXD� NHODV�
PHQGDSDWNDQ� SHUODNXDQ�� GDQ� SRVW� WHVW� \DQJ�
GLODNXNDQ� VHWHODK� NHGXD� NHODV� PHQGDSDWNDQ�
SHUODNXDQ�� .HPXGLDQ�� KDVLO� NHGXD� WHVW�
GLEDQGLQJNDQ�

3DGD� SHQLODLDQ� SUH� WHVW� GDQ� SRVW� WHVW�
GLEHULNDQ� PDVLQJ�PDVLQJ� ��� EXWLU� VRDO� GDODP�
EHQWXN�SLOLKDQ�JDQGD��GLPDQD�VHWLDS�EXWLU�VRDO�
PHPSXQ\DL� WLQJNDW� NHVXNDUDQ� \DQJ� EHUEHGD��
6RDO� GLVXVXQ� EHUGDVDUNDQ� NLVL�NLVL� GHQJDQ�
DFXDQ� PDWHUL� SRNRN� GDQ� LQGLNDWRU�� 0DVLQJ�
PDVLQJ� VRDO� EHUSDFX� SDGD� WDNVRQRPL�
SHQGLGLNDQ� GDODP� GLPHQVL� SHQJHWDKXDQ� GDQ�
GLPHQVL� SURVHV� NRJQLWLI�� 'DUL� KDVLO� SHQLODLDQ�
SRVW� WHVW� GL� PDVLQJ�PDVLQJ� NHODV� GLGDSDWNDQ�
SHUVHQWDVL� WLQJNDW� NHEHUKDVLODQ� VLVZD� GDODP�
PHQMDZDE� VRDO�� 7LQJNDW� NHEHUKDVLODQ� VLVZD�
GDODP�PHQMDZDE�VRDO� GDSDW� GLOLKDW� SDGD� WDEHO�
EHULNXW�

7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�.HOHPEDJDDQ�3HQDQJJXODQJDQ�%HQFDQD�$ODP

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWLI

7LQJNDW�NHEHUKDVLODQ�PHQMDZDE�
VRDO

3URMHFW�EDVHG�
OHDUQLQJ

3UREOHP�EDVHG�
OHDUQLQJ

.HOHPEDJDDQ�
SHQDQJJXODQJDQ�
EHQFDQD�DODP

0HQJHWDKXL�OHPEDJD�
SHQJDQJJXODQJDQ�

EHQFDQD

)DNWD
�)DNWXDO�

&� ������ ������

6XPEHU��3HQHOLWLDQ�����

3DGD� PDWHUL� SRNRN� NHOHPEDJDDQ�
SHQDQJJXODQJDQ� EHQFDQD� DODP�� WHUGDSDW� ��
VRDO��VRDO�QR����GHQJDQ�MHQLV�PDWHUL�IDNWD�SDGD�
GLPHQVL� SHQJHWDKXDQ� IDNWXDO�� 6LVZD� \DQJ�
PHQJJXQDNDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ�

VHEDJDL� PRGHO� SHPEHODMDUDQ� OHELK� XQJJXO�
GLEDQGLQJNDQ� GHQJDQ� VLVZD� \DQJ�
PHQJJXQDNDQ� PRGHO� SURMHFW� EDVHG� OHDUQLQJ
VHEDJDL� PRGHO� SHPEHODMDUDQQ\D�� WHUOLKDW� GDUL�
SHUVHQWDVH� NHEHUKDVLODQ� VLVZD� GDODP�
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PHQMDZDE� VRDO� GHQJDQ� EHQDU�� GLPDQD� VLVZD�
\DQJ� PHQJJXQDNDQ� PRGHO� SURMHFW� EDVHG�
OHDUQLQJ NXUDQJ GDUL� ���� �� 6RDO� LQL� EHUXSD�

SHQJHWDKXDQ� PHQJHQDL� OHPEDJD�OHPEDJD�
SHQDQJJXODQJDQ�EHQFDQD�

7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�8VDKD�3HQJXUDQJDQ�5HVLNR�%HQFDQD�$ODP

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWLI

7LQJNDW�NHEHUKDVLODQ�PHQMDZDE�VRDO
3URMHFW�EDVHG�

OHDUQLQJ
3UREOHP�EDVHG�

OHDUQLQJ

8VDKD�
SHQJXUDQJDQ�
UHVLNR�EHQFDQD�

DODP

0HQFLSWDNDQ�
VLPXODVL�NHJLDWDQ�

EHQFDQD

6LNDS
�0HWDNRJQLWLI�

&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������

6XPEHU��3HQHOLWLDQ�����

0DWHUL� SRNRN� XVDKD� SHQJXUDQJDQ� UHVLNR�
EHQFDQD� WHUGLUL� GDUL� �� VRDO� �VRDO� QR��� QR����
GHQJDQ� MHQLV�PDWHUL�VLNDS� �PHWDNRJQLWLI���3DGD�
PDVLQJ�PDVLQJ�PRGHO�SHPEHODMDUDQ�WHUGDSDW���
VRDO� \DQJ� WLGDN�GLNXDVDL� ROHK� � VHEDJLDQ�EHVDU�

VLVZD� GHQJDQ� SHUVHQWDVL� WLQJNDW� NHEHUKDVLODQ�
PHQMDZDE�VRDO�NXUDQJ�GDUL������ �%HQWXN�VRDO�
\DQJ� NXUDQJ� GLNXDVDL� DGDODK� PHQJHQDL�
SHQJHWDKXDQ�NRQVHS�GDVDU�SHULQJDWDQ�GLQL�

7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�6HEDUDQ�'DHUDK�5DZDQ�%HQFDQD�$ODP�GL�,QGRQHVLD

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWLI

7LQJNDW�NHEHUKDVLODQ�PHQMDZDE�VRDO
3URMHFW�EDVHG�

OHDUQLQJ
3UREOHP�EDVHG�

OHDUQLQJ

6HEDUDQ�GDHUDK�UDZDQ�
EHQFDQD�DODP GL�

,QGRQHVLD

0HQJDQDOLVLV�
VHEDUDQ�GDHUDK�
UDZDQ�EHQFDQD

.RQVHS
�.RQVHSWXDO�

&� ������ ������
&� ������ ������

)DNWD
�)DNWXDO�

&� ������ ������
&� ������ ������

6XPEHU��3HQHOLWLDQ�����

0DWHUL� SRNRN� VHEDUDQ� GDHUDK� UDZDQ� EHQFDQD�
DODP�GL�,QGRQHVLD�WHUGLUL�GDUL���VRDO��VRDO�QR���±
QR�����\DQJ�WHUVXVXQ�GDUL���MHQLV�PDWHUL�NRQVHS�
GDQ��� MHQLV�PDWHUL� IDNWD��7HUGDSDW���VRDO�\DQJ�
WLQJNDW� NHEHUKDVLODQ� VLVZD� PHQMDZDE� VRDO�

WHUVHEXW� NXUDQJ� GDUL� ���� GLNHGXD� PRGHO�
SHPEHODMDUDQ� \DQJ� GLJXQDNDQ�� \DLWX� SDGD�
PDWHUL \DQJ� EHUVLIDW� IDNWXDO�� � 6RDO� LQL� EHUXSD�
PHQFRFRNDQ� EHQFDQD� DODP� \DQJ� VHULQJ� GL�
WHUMDGL�GHQJDQ�VXDWX�GDHUDK�

7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�$GDSWDVL�3HQDQJJXODQJDQ�%HQFDQD

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWLI

7LQJNDW�NHEHUKDVLODQ�PHQMDZDE�VRDO
3URMHFW�EDVHG�

OHDUQLQJ
3UREOHP�EDVHG�

OHDUQLQJ

$GDSWDVL�
SHQDQJJXODQJDQ�

EHQFDQD

0HPDKDPL�GDQ�
PHQJDSOLNDVLNDQ�
DGDSWDVL�EHQFDQD�
GDQ�ODQJNDK�

ODQJNDK�PLWLJDVL

3URVHGXU
�3URVHGXUDO�

&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������
&� ������ ������

6XPEHU��3HQHOLWLDQ�����

0DWHUL�SRNRN�DGDSWDVL�SHQDQJJXODQDQ�EHQFDQD�
WHUGLUL�GDUL���VRDO�GHQJDQ�MHQLV�PDWHUL�SURVHGXU��
3DGD� PDWHUL� SRNRN� LQL� �VRDO� QR�� ��� QR�����
WHUGDSDW� �� VRDO� \DQJ� � WLQJNDW� NHEHUKDVLODQQ\D�

NXUDQJ� GDUL� ���� GL� PRGHO� SURMHFW� EDVHG�
OHDUQLQJ� GDQ� �� VRDO� GL� PRGHO� SUREOHP� EDVHG�
OHDUQLQJ�� 3DGD� PRGHO� SURMHFW� EDVHG� OHDUQLQJ��
VRDO� \DQJ� NXUDQJ� GDSDW� GLNHUMDNDQ� VLVZD�
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GHQJDQ� EHQDU� DGDODK� PHQFRFRNDQ� ODQJNDK�
PLWLJDVL� VHVXGDK� EHQFDQD� \DQJ� WHSDW��
6HGDQJNDQ� SDGD� PRGHO� SUREOHP� EDVHG�
OHDUQLQJ�� \DLWX� DGDODK� PHQFRFRNDQ� ODQJNDK�

PLWLJDVL� VHVXGDK� EHQFDQD� \DQJ� WHSDW� GDQ�
SHQJHWDKXDQ� NHJLDWDQ� PLWLJDVL� EHQFDQD�
JHPSD�

7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�-HQLV�GDQ�.DUDNWHULVWLN�%HQFDQD�$ODP

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWL

I

7LQJNDW�NHEHUKDVLODQ�
PHQMDZDE�VRDO

3URMHFW�
EDVHG�
OHDUQLQJ

3UREOHP�
EDVHG�
OHDUQLQJ

-HQLV�GDQ�NDUDNWHULVWLN�
EHQFDQD�DODP

0HQJLGHQWLILNDVL
MHQLV�MHQLV�EHQFDQD�

DODP

)DNWD �)DNWXDO� &� ������ ������

.RQVHS
�.RQVHSWXDO�

&� ������ ������
&� ������ ������
&� ������ ������

6XPEHU��3HQHOLWLDQ�����

0DWHUL� SRNRN� MHQLV� GDQ� NDUDNWHULVWLN� EHQFDQD�
DODP� WHUGLUL� GDUL� �� VRDO� \DQJ� WHUVXVXQ� DWDV ��
VRDO� GHQJDQ� MHQLV� PDWHUL� IDNWD�� GDQ� �� VRDO�
GHQJDQ� MHQLV� PDWHUL� NRQVHS� �VRDO� QR����
QR������'LPDQD�SDGD�PDWHUL�LQL�WHUGDSDW���VRDO�

\DQJ� WLQJNDW�NHEHUKDVLODQQ\D�NXUDQJ�GDUL�����
SDGD�PRGHO�SURMHFW�EDVHG�OHDUQLQJ��GDQ���VRDO�
SDGD� PRGHO� SUREOHP� EDVHG� OHDUQLQJ�� PDVLQJ�
PDVLQJ�SDGD�MHQLV�PDWHUL�\DQJ�EHUVLIDW�NRQVHS�

�
7DEHO����7LQJNDW�.HEHUKDVLODQ�0HQMDZDE�6RDO�0DWHUL�3RNRN�3HQJHUWLDQ�%HQFDQD�GDQ�0LWLJDVL�%HQFDQD

0DWHUL�3RNRN ,QGLNDWRU
-HQLV�0DWHUL
�'LPHQVL�

3HQJHWDKXDQ�

5DQDK
.RJQLWLI

7LQJNDW�NHEHUKDVLODQ�PHQMDZDE�
VRDO

3URMHFW�EDVHG�
OHDUQLQJ

3UREOHP�EDVHG�
OHDUQLQJ

3HQJHUWLDQ�EHQFDQD�GDQ�
PLWLJDVL�EHQFDQD

0HPDKDPL�
SHQJHUWLDQ�EHQFDQD�

GDQ�PLWLJDVL�
EHQFDQD

)DNWD
�)DNWXDO�

&� ������ ������
&� ������ ������

.RQVHS
�.RQVHSWXDO�

&� ������ ������

6XPEHU��3HQHOLWLDQ�����

0DWHUL�SRNRN�SHQJHUWLDQ�EHQFDQD�GDQ�PLWLJDVL�
EHQFDQD�WHUGLUL�GDUL���VRDO�\DQJ�WHUVXVXQ�DWDV���
VRDO� GHQJDQ� MHQLV� PDWHUL� IDNWD� GDQ� �� VRDO�
GHQJDQ�MHQLV�PDWHUL�NRQVHS��'LPDQD�WHUGDSDW���
VRDO� GL� PRGHO� SURMHFW� EDVHG� OHDUQLQJ� \DQJ�
WLQJNDW�NHEHUKDVLODQ�VLVZD�GDODP�PHQJHUMDNDQ�
VRDO� NXUDQJ� GDUL� ����� \DLWX� GL� VRDO� GHQJDQ�
MHQLV�PDWHUL�NRQVHS�

'DUL� XUDLDQ� WDEHO�WDEHO� GL� DWDV�� SDGD�
NHODV�\DQJ�PHQJJXQDNDQ�PRGHO�SURMHFW�EDVHG�
OHDUQLQJ� GDODP� NHJLDWDQ� EHODMDU�� WHUGDSDW� ��
VHEDUDQ� VRDO� \DQJ� SHUVHQWDVH� NHEHQDUDQ
VLVZD� GDODP� PHQMDZDE� VRDO� WLGDN� OHELK� GDUL�
����� .HHQDP� VRDO� LQL� WHUVHEDU� GLVHWLDS� MHQLV�

PDWHUL� �GLPHQVL� SHQJHWDKXDQ�� \DQJ� DGD��
GHQJDQ� MXPODK� VHEDUDQ� \DQJ� EHUEHGD��
6HGDQJNDQ� SDGD� NHODV� \DQJ� PHQJJXQDNDQ�
PRGHO�SUREOHP�EDVHG� OHDUQLQJ GDODP�NHJLDWDQ�
EHODMDU�� WHUGDSDW� �� VHEDUDQ� VRDO� \DQJ�
SHUVHQWDVH� NHEHQDUDQ�VLVZD�GDODP�PHQMDZDE�
VRDO�NXUDQJ�GDUL������.HWXMXK�VRDO�LQL�WHUVHEDU�
GLVHWLDS� MHQLV� PDWHUL� �GLPHQVL� SHQJHWDKXDQ��
\DQJ� DGD�� GHQJDQ� MXPODK� VHEDUDQ� \DQJ�
EHUEHGD�� 8QWXN� PHOLKDW� VHEDUDQ� VRDO� \DQJ�
EHOXP� GDSDW� GLSDKDPL� ROHK� VHEDJLDQ� EHVDU�
VLVZD� SDGD� MHQLV� PDWHUL� �GLPHQVL�
SHQJHWDKXDQ���GDSDW�GLOLKDW�SDGD�WDEHO�EHULNXW�
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7DEHO����6HEDUDQ�6RDO�<DQJ�%HOXP�'LSDKDPL�6HEDJLDQ�%HVDU�6LVZD

0RGHO�3HPEHODMDUDQ
-HQLV�0DWHUL��'LPHQVL�3HQJHWDKXDQ�

.RQVHS
�.RQVHSWXDO�

)DNWD
�)DNWXDO�

3URVHGXU
�3URVHGXUDO�

6LNDS
�0HWDNRJQLWLI�

3URMHFW�EDVHG�OHDUQLQJ � � � �
3UREOHP�EDVHG�OHDUQLQJ � � � �

6XPEHU��3HQHOLWLDQ�����

'DUL� WDEHO� GL� DWDV�� NHXQJJXODQ� PRGHO� SURMHFW�
EDVHG� OHDUQLQJ� SDGD� PDWHUL� PLWLJDVL� EHQFDQD�
GDSDW� GLJXQDNDQ� SDGD� VHPXD� MHQLV� PDWHUL�
SRNRN�� EDLN� PDWHUL� \DQJ� PHPSXQ\DL� GLPHQVL�
NRQVHSWXDO�� IDNWXDO�� SURVHGXUDO� PDXSXQ�
PHWDNRJQLWLI�� 3DGD� PDWHUL� PLWLJDVL� EHQFDQD��
PDWHUL� SRNRN� WHUVHEXW� LDODK� PDWHUL� PHQJHQDL�
SHQJHUWLDQ� EHQFDQD� GDQ� PLWLJDVL� EHQFDQD��
DGDSWDVL� SHQDQJJXODQJDQ� EHQFDQD�� XVDKD�
SHQJXUDQJDQ� UHVLNR� EHQFDQD�� VHEDUDQ� GDHUDK�
UDZDQ� EHQFDQD�� GDQ� MHQLV� GDQ� NDUDNWHULVWLN�
EHQFDQD�� � 6HGDQJNDQ� SDGD� PRGHO� SUREOHP�
EDVHG� OHDUQLQJ� GDSDW� GLJXQDNDQ� SDGD� PDWHUL�
\DQJ� PHQJDQGXQJ� GLPHQVL� SHQJHWDKXDQ�
IDNWXDO�� SURVHGXUDO� GDQ� PHWDNRJQLWLI� VDMD��
'LPHQVL�SHQJHWDKXDQ�\DQJ�EHUVLIDW�NRQVHSWXDO�
WLGDN� FRFRN� MLND� PHQJJXQDNDQ�PRGHO� SUREOHP�
EDVHG� OHDUQLQJ� VHEDJDL� PRGHO�
SHPEHODMDUDQQ\D�� &RQWRK� PDWHUL� SRNRN� \DQJ�
PHPSXQ\DL� GLPHQVL� NRQVHSWXDO� GDODP� PDWHUL�

PLWLJDVL�EHQFDQD�DGDODK� MHQLV�GDQ�NDUDNWHULVWLN�
EHQFDQD�DODP�

7HUGDSDW�SHUEHGDDQ�MXPODK�VRDO�GDODP�
WLQJNDW� SHPDKDPDQ� VLVZD� DQWDUD� \DQJ�
PHQJJXQDNDQ� PRGHO� SURMHFW� EDVHG� OHDUQLQJ�
GHQJDQ�PRGHO�SUREOHP�EDVHG�OHDUQLQJ��'LPDQD�
NHODV�\DQJ�PHQJJXQDDQ�SURMHFW�EDVHG�OHDUQLQJ�
VHEDJDL� PRGHO� SHPEHODMDUDQQ\D� OHELK�
PHQJXDVDL� MHQLV� VRDO� OHELK� EDQ\DN� GDULSDGD�
NHODV� \DQJ� PHQJJXQDNDQ� PRGHO� SUREOHP�
EDVHG� OHDUQLQJ�� -LND� GLOLKDW� GDUL� MXPODK� WRWDO�
VNRU�SRVW�WHVW�DQWDUD�NHODV�\DQJ�PHQJJXQDNDQ�
PRGHO� SUREOHP� EDVHG� OHDUQLQJ� GHQJDQ� SURMHFW�
EDVHG� OHDUQLQJ�� VNRU� WRWDO� SDGD� NHODV� PRGHO�
SURMHFW� EDVHG� OHDUQLQJ� OHELK� WLQJJL� GDULSDGD�
VNRU�WRWDO�NHODV�PRGHO�SUREOHP�EDVHG�OHDUQLQJ��
GDQ�SHQJDUXK�PRGHO�SHPEHODMDUDQ��SDGD�NHODV�
PRGHO� SURMHFW� EDVHG� OHDUQLQJ OHELK� WLQJJL� GDUL�
SDGD�NHODV�\DQJ�PHQJJXQDNDQ�PRGHO�SUREOHP�
EDVHG� OHDUQLQJ�� +DVLO� WHVW� GDSDW� GLOLKDW� SDGD�
WDEHO�EHULNXW�

7DEHO����6NRU�3HQLODLDQ�7HVW
0RGHO�SHPEHODMDUDQ 3UREOHP�EDVHG�OHDUQLQJ 3URMHFW�EDVHG�OHDUQLQJ

3UH�WHVW ��� ���
3RVW�WHVW ��� ���
6HOLVLK �� ���

6XPEHU��3HQHOLWLDQ�����

.(6,038/$1
.HVLPSXODQ� \DQJ� GDSDW� GLDPELO� GDUL�

SHUKLWXQJDQ� GDQ� SHQJXMLDQ� KLSRWHVLV� GDODP�
SHQHOLWLDQ� LQL� DGDODK� KDVLO� EHODMDU� VLVZD� SDGD�
PDWHUL� PLWLJDVL� EHQFDQD� PHPLOLNL� SHUEHGDDQ�
DQWDUD�VLVZD�\DQJ�PHQJJXQDNDQ�PRGHO�SURMHFW�
EDVHG� OHDUQLQJ GHQJDQ� VLVZD� \DQJ�
PHQJJXQDNDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ��
+DO� LQL� GDSDW� GLOLKDW� GDUL� SHQJXMLDQ� KLSRWHVLV�
GHQJDQ� PHQJJXQDNDQ� 8ML�W� EHUSDVDQJDQ�
GLSHUROHK� W�KLWXQJ�� VHEHVDU�������!�GHQJDQ� W�WDEHO��
VHEHVDU� ������ GHQJDQ� Į�  � ������� GHQJDQ�
GHPLNLDQ�� KLSRWHVLV� \DQJ� GLUXPXVNDQ� EDKZD�
WHUGDSDW� SHUEHGDDQ� KDVLO� EHODMDU� DQWDUD�PRGHO�

SURMHFW� EDVHG� OHDUQLQJ GHQJDQ� SUREOHP� EDVHG�
OHDUQLQJ WHUEXNWL��+DO� LQL�GDSDW�GLOLKDW�GDUL�KDVLO�
EHODMDU� PHODOXL� WHV� DNKLU� VHWHODK� NHODV� GLEHUL�
SHUODNXDQ� \DQJ� PHPLOLNL� SHUEHGDDQ� DQWDUD�
NHGXD� NHODV� \DQJ�PHQJJXQDNDQ� NHGXD�PRGHO�
SHPEHODMDUDQ�WHUVHEXW�

0RGHO� SHPEHODMDUDQ� SURMHFW� EDVHG�
OHDUQLQJ� GDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ
FRFRN� GLJXQDNDQ� GDODP� PDWHUL� PLWLJDVL�
EHQFDQD� NDUHQD� SHQ\DPSDLDQ� NHGXD� PRGHO�
SHPEHODMDUDQ� LQL� PHQJDMDN� VLVZD� XQWXN�
EHUSDUWLVLSDVL� VHFDUD�DNWLI�GDQ� ODQJVXQJ�GDODP�
NHJLDWDQ�SHPEHODMDUDQ��6HODLQ� LWX�� VLVZD�GDSDW�
GLDMDN�EHUSLNLU�PHPHFDKNDQ�VXDWX�PDVDODK�GDQ�
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PHQFLSWDNDQ� VXDWX� SURGXN� DWDX� SUR\HN� XQWXN�
NHJLDWDQ� KDVLO� DNKLUQ\D�� 6HKLQJJD�� GDODP�
NHJLDWDQ�SHPEHODMDUDQ�LQL��WLGDN�KDQ\D�NHJLDWDQ�
EHODMDU�GL�GDODP�NHODV�� WHWDSL�VLVZD� MXJD�GDSDW�
EHUSDUWLVLSDVL� GDODP� NHJLDWDQ� NHPDV\DUDNDWDQ�
GDODP�NHEHQFDQDDQ�

0RGHO� SURMHFW� EDVHG� OHDUQLQJ� FRFRN�
GLJXQDNDQ� SDGD� PDWHUL� � SRNRN� GHQJDQ� MHQLV�
PDWHUL� \DQJ� EHUVLIDW� SURVHGXUDO�� PHWDNRJQLWLI��
IDNWXDO� GDQ� NRQVHSWXDO�� NDUHQD� VLVZD� GLDMDN�
XQWXN� DNWLI� GDODP� PHQFLSWDNDQ� VXDWX� SURGXN�
GHQJDQ� PHQJXPSXONDQ� NRQVHS�NRQVHS� GDVDU�
GDUL� SHQJHWDKXDQ� \DQJ� GLPLOLNL� VLVZD�� 'DQ�
PRGHO� SUREOHP� EDVHG� OHDUQLQJ FRFRN�
GLJXQDNDQ� SDGD� PDWHUL� \DQJ� EHUVLIDW�
SURVHGXUDO�� PHWDNRJQLWLI� GDQ� IDNWXDO�� 0DWHUL�
GHQJDQ� VLIDW� NRQVHSWXDO� NXUDQJ� FRFRN� MLND�
GLJXQDNDQ� GHQJDQ� PHQJJXQDNDQ� PRGHO�
SHPEHODMDUDQ� LQL�� NDUHQD� PRGHO� SHPEHODMDUDQ�
LQL� OHELK�EHUDQJNDW�GDUL� IDNWD�IDNWD�\DQJ�DGD�GL�
ODSDQJDQ�� EXNDQ� GDUL� NRQVHS� GDVDU�
SHQJHWDKXDQ� VLVZD�� 6HKLQJJD�� EDJL� PDWHUL�
\DQJ� VHMHQLV� GHQJDQ� PDWHUL� SRNRN� MHQLV� GDQ�
NDUDNWHULVWLN� EHQFDQD� DODP� WLGDN� GDSDW�
PHQJJXQDNDQ� PRGHO� SUREOHP� EDVHG� OHDUQLQJ�
VHEDJDL� PRGHO� SHPEHODMDUDQ�� 'HQJDQ�
NHXQJJXODQ� \DQJ� GLPLOLNL� ROHK� PRGHO� SURMHFW�
EDVHG� OHDUQLQJ�� XQWXN�PDWHUL�PLWLJDVL� EHQFDQD�
OHELK� FRFRN� MLND� PHQJJXQDNDQ� PRGHO� SURMHFW�
EDVHG� OHDUQLQJ GLEDQGLQJNDQ� PRGHO� SUREOHP�
EDVHG� OHDUQLQJ WHUXWDPD� SDGD� PDWHUL� SRNRN�
SHQJHUWLDQ� EHQFDQD� GDQ� PLWLJDVL� EHQFDQD��
VHEDUDQ� GDHUDK� UDZDQ� EHQFDQD�� XVDKD�
SHQJXUDQJDQ� UHVLNR� EHQFDQD�� DGDSWDVL�
SHQDQJJXODQJDQ� EHQFDQD�� GDQ� MHQLV� GDQ�
NDUDNWHULVWLN�EHQFDQD�

'$)7$5�3867$.$
$JXV� 6XSULMRQR�� $JXV�� &RRSHUDWLYH� /HDUQLQJ�

<RJ\DNDUWD���3XVWDND�3HODMDU�������
$ULHI�6DGLPDQ��0HGLD�3HQGLGLNDQ���3HQJHUWLDQ�

3HQJHPEDQJDQ� GDQ� 3HPDQIDDWDQQ\D�

-DNDUWD� �� 37�� 5DMD� *UDILQGR� 3HUVDGD��
�����

'HSGLNQDV�� .DPXV� %HVDU� %DKDVD� ,QGRQHVLD�
-DNDUWD���*UDPHGLD�3XVWDND�������

'HZL� 3XVSLWDVDUL� GDQ� ,VULDQL� +DUGLQL�� 6WUDWHJL
3HPEHODMDUDQ� 7HUSDGX� �7HRUL�� .RQVHS
GDQ� ,PSOHPHQWDVLQ\D��� <RJ\DNDUWD� ��
)DPLOLD� �����

'LP\DWL� GDQ� 0XGMLRQR�� � %HODMDU� GDQ�
3HPEHODMDUDQ�� -DNDUWD� �� 6LQDU� *UDILND��
�����

(YHOLQH� 6LUHJDU�� 7HRUL� %HODMDU� GDQ
3HPEHODMDUDQ��%RJRU� ��*KDOLD� ,QGRQHVLD�
�����

/RULQ� :� $QGHUVRQ� GDQ� 'DYLG� 5� .UDWKZRKO�
.HUDQJND� /DQGDVDQ� 8QWXN
3HPEHODMDUDQ� 3HQJDMDUDQ� GDQ�
$VHVPHQ�� <RJ\DNDUWD� � 3XVWDND�3HODMDU��
�����

0DGH� :HQD�� 6WUDWHJL� 3HPEHODMDUDQ� ,QRYDWLI
.RQWHPSRUHU� � 6XDWX� 7LQMDXDQ�
.RQVHSWXDO 2SHUDVLRQDO�� -DNDUWD� �� %XPL�
$NVDUD�������

0XO\DQL� 6XPDQWUL�� 6WUDWHJL� %HODMDU� 0HQJDMDU�
-DNDUWD���'HSGLNEXG��'LNWL�������

1DQD� 6XGMDQD��3HQLODLDQ� +DVLO� 3URVHV� %HODMDU�
0HQJDMDU�� %DQGXQJ� �� 37�5DPDMD
5RVGDNDU\D�������

2HPDU� +DPDOLN�� 3URVHV� %HODMDU� 0HQJDMDU�
-DNDUWD���%XPL�$NVDUD�������

6UL� (VWL� :XU\DQL��� 3VLNRORJL� 3HQGLGLNDQ�
-DNDUWD��37��*UDVLQGR�������

6XPDUPL��0RGHO�PRGHO�3HPEHODMDUDQ *HRJUDIL��
-DNDUWD��$GLW\D�0HGLD�3XEOLVKLQJ� �����

7ULDQWR�� 0HQGHVDLQ� 0RGHO� 3HPEHODMDUDQ�
,QRYDWLI� ± 3URJUHVLI�� -DNDUWD� �� .HQFDQD�
�����

7ULDQWR�� 0RGHO� 3HPEHODMDUDQ� 7HUSDGX� 'DODP
7HRUL� 'DQ� 3UDNWHN�� -DNDUWD� � 3UHVWDVL
3XVWDND�3XEOLVKHU�������

8PD� 6HNDUDQ�� 5HVHDUFK� 0HWKRGV� )RU
%XVLQHVV�������
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