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³'LD� �$OODK�� PHQJDQXJUDKNDQ� KLNPDK� NHSDGD� VLDSDSXQ� \DQJ� 'LD�

NHKHQGDNL�

6LDSD�\DQJ�GLDQXJUDKL�KLNPDK��VXQJJXK�GLD�WHODK�GLDQXJUDKL�EHUNDW�\DQJ�

EDQ\DN�� 7LGDN� DGD� \DQJ� GDSDW� PHQJDPELO� SHODMDUDQ� �GDULQ\D��� NHFXDOL�
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'HQJDQ�NHUHQGDKDQ�KDWL�GDQ�UDVD�V\XNXU�NHSDGD�$OODK�6:7��VNULSVL�

LQL�SHQXOLV�SHUVHPEDKNDQ�NHSDGD��

�� .HGXD�RUDQJ�WXD�SHQXOLV��DOPDUKXP�EDSDN�0DQVXU��GDQ�LEX�'HZL�+LQGXQ

\DQJ� WHODK� PHOLPSDKNDQ� VHOXUXK� NDVLK� VD\DQJQ\D�� VHODOX� PHPEHUL�

VHPDQJDW��GDQ�GR¶DQ\D�\DQJ�WLDGD�KHQWL�NHSDGD�SHQXOLV�

�� .DNDN�NDNDN�WHUFLQWD�\DQJ�VHODOX�DGD GDQ�PHQMDGL�SHQ\HPDQJDW�SHQXOLV�

�� 6DXGDUD� GDQ� NHUDEDW� GL� OLQJNXQJDQ� SHQXOLV� WLQJJDO� \DQJ� VHODOX�

PHPEHULNDQ�GXNXQJDQ�GDQ�VHPDQJDW�VHUWD�GR¶D�VHKLQJJD�VNULSVL�LQL�GDSDW�

WHUVHOHVDLNDQ�

�� 6HJHQDS� FLYLWDV� DNDGHPLND� NDPSXV� 818*,5,� \DQJ� WHODK� PHPEHULNDQ�

DNVHV�GDQ� OD\DQDQ�SHQGLGLNDQ�NHSDGD�SHQXOLV�GDODP�PHQHPSXK� MHQMDQJ�

VWUDWD���

�� 6DKDEDW� GDQ� WHPDQ� SHQXOLV� \DQJ� VHODOX� PHPEHUL� VHPDQJDW�� GXNXQJDQ��

EDQWXDQ�� GDQ� PRWLYDVL� XQWXN� SHQXOLV�� 'DQ� WHULPDNDVLK� XQWXN� NDOLDQ�

VHPXD�\DQJ�WLGDN�ELVD�GLVHEXWNDQ�VDWX�SHUVDWX�����������������
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9LUQD�1DVXO�$PULQD��6X¶XGLQ�$]L]��6�3G�,��0�$J��

)DKUX�5R]L��0�3G�,

0RGHO� SURMHFW� EDVHG� OHDUQLQJ DGDODK� PRGHO� SHPEHODMDUDQ� \DQJ�
ODQJVXQJ�EHUSXVDW�NHSDGD�VLVZD��6LVZD�GLKDUXVNDQ�PHQJKDVLONDQ�VHEXDK�
NDU\D� ODOX� GLSDSDUNDQ� GLGHSDQ� NHODV�� 0RGHO� SURMHFW� EDVHG� OHDUQLQJ
DGDODK� PRGHO� SHPEHODMDUDQ� \DQJ� VHVXDL� GHQJDQ� NHJLDWDQ� VLVZD� XQWXN�
PHQXQMDQJ� NXULNXOXP� PHUGHND�� 0HODOXL� PRGHO� SURMHFW� EDVHG� OHDUQLQJ
GLKDUDSNDQ� VLVZD� GDSDW� OHELK� PHQLNPDWL� GDQ� PHUDVD� VHQDQJ� NDUHQD�
PHUXSDNDQ� VXDWX� SHPEHODMDUDQ� \DQJ� ODQJVXQJ� EHUSXVDW� NHSDGD� VLVZD��
GDQ� GHQJDQ� PHQJKDVLONDQ� VHEXDK� NDU\D� GLKDUDSNDQ� NUHDWLYLWDV� EHODMDU�
PHUHND�SXQ�GDSDW�EHUNHPEDQJ�

3HQHOLWLDQ� LQL� PHQJJXQDNDQ� SHQGHNDWDQ� NXDOLWDWLI� GHVNULSWLI��
3HQJXPSXODQ� GDWD� GLODNXNDQ� GHQJDQ� WHNQLN� REVHUYDVL�� ZDZDQFDUD�
GHQJDQ� ��� QDUDVXPEHU�� GDQ� GRNXPHQWDVL�� 7HNQLN� DQDOLVLV� GDWD�PHOLSXWL�
UHGXNVL�GDWD��GLVSOD\�GDWD��GDQ�NHVLPSXODQ�

%HUGDVDUNDQ� SHQHOLWLDQ� \DQJ� GLODNXNDQ�� GLGDSDWNDQ� KDVLO� VHEDJDL�
EHULNXW��

3HQHUDSDQ�PRGHO�SURMHFW�EDVHG�OHDUQLQJ SDGD�PDSHO�3$,�GDQ�%XGL�
3HNHUWL� GL� 6031� �� %DXUHQR� %RMRQHJRUR PDPSX� PHQJHPEDQJNDQ�
NUHDWLYLWDV�EHODMDU�VLVZD� /DQJNDK�ODQJNDK PRGHO�SURMHFW�EDVHG�OHDUQLQJ
\DLWX� ��� *XUX� PHPXVDWNDQ� SHUKDWLDQ� VLVZD� SDGD� PDWHUL� \DQJ� DNDQ�
GLDMDUNDQ�����6LVZD�PHQJLGHQWLILNDVL�PDVDODK�����6LVZD�PHPEXDW�GHVDLQ�
SUR\HN� \DQJ� DNDQ� GLEXDW�� ��� 0HODNXNDQ� SHQHOLWLDQ�� ��� 0HQ\XVXQ�
GUDIW�SURWRWLSH� SURGXN�� ��� 0HQJHFHN� NHPEDOL� SURGXN� \DQJ� GLEXDW� ���
0HPDPHUNDQ� SURGXN�� ��� *XUX� PHPEHUL� SHQLODLDQ� GDQ� VDUDQ� )DNWRU�
SHQGXNXQJ� PRGHO� SURMHFW� EDVHG� OHDUQLQJ DGDODK� NHPDPSXDQ� VLVZD�
GDODP�PHQHULPD�SHPEHODMDUDQ�GDQ�NHWUDPSLODQ�\DQJ GLPLOLNL�ROHK�JXUX��
)DNWRU� SHQJKDPEDW� SHQHUDSDQ� PRGHO� SURMHFW� EDVHG� OHDUQLQJ \DLWX�
NHPDPSXDQ� VLVZD� \DQJ� EHUEHGD�EHGD� VHUWD� NXUDQJQ\D� NHVLDSDQ� VLVZD�
SDGD�VDDW�SHPEHODMDUDQ�EHUODQJVXQJ�

.DWD�.XQFL ��3URMHFW�EDVHG�/HDUQLQJ��.XULNXOXP�0HUGHND��.UHDWLYLWDV�
%HODMDU
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9LUQD�1DVXO�$PULQD��6X¶XGLQ�$]L]��6�3G�,��0�$J��

)DKUX�5R]L��0�3G�,

7KH� SURMHFW� EDVHG� OHDUQLQJ� PRGHO� LV� D� OHDUQLQJ� PRGHO� WKDW� LV� GLUHFWO\�
VWXGHQW�FHQWHUHG��6WXGHQWV�DUH�UHTXLUHG�WR�SURGXFH�D�ZRUN�WKHQ�SUHVHQWHG�LQ�IURQW�
RI� WKH� FODVV�� 7KH� SURMHFW� EDVHG� OHDUQLQJ� PRGHO� LV� D� OHDUQLQJ� PRGHO� WKDW� LV�
DSSURSULDWH�WR�VWXGHQW�DFWLYLWLHV�WR�VXSSRUW�WKH�LQGHSHQGHQW�FXUULFXOXP���7KURXJK�
WKH� SURMHFW� EDVHG� OHDUQLQJ� PRGHO� LW� LV� KRSHG� WKDW� VWXGHQWV� FDQ� HQMR\� DQG� IHHO�
KDSS\� PRUH� EHFDXVH� LW� LV D� OHDUQLQJ� WKDW� LV� GLUHFWO\� VWXGHQW�FHQWHUHG�� DQG� E\�
SURGXFLQJ�D�ZRUN�LW�LV�KRSHG�WKDW�WKHLU�OHDUQLQJ�FUHDWLYLW\�FDQ�DOVR�GHYHORS�

7KLV� VWXG\� XVHV� D� GHVFULSWLYH� TXDOLWDWLYH� DSSURDFK�� 'DWD� FROOHFWLRQ� ZDV�
FDUULHG� RXW� XVLQJ� REVHUYDWLRQ� WHFKQLTXHV�� LQWHUYLHZV ZLWK� ��� VRXUFHV�� DQG�
GRFXPHQWDWLRQ�� 'DWD� DQDO\VLV� WHFKQLTXHV� LQFOXGH� GDWD� UHGXFWLRQ�� GDWD� GLVSOD\��
DQG�FRQFOXVLRQV�

%DVHG�RQ�WKH�UHVHDUFK�FRQGXFWHG��WKH�IROORZLQJ�UHVXOWV�ZHUH�REWDLQHG �

7KH�DSSOLFDWLRQ�RI� WKH�SURMHFW� EDVHG� OHDUQLQJ�PRGHO� LQ�3$,�DQG�&KDUDFWHULVWLFV�
VXEMHFWV� DW� 6031� �� %DXUHQR� %RMRQHJRUR� LV� DEOH� WR� GHYHORS� VWXGHQWV
� OHDUQLQJ�
FUHDWLYLW\�� 7KH� VWHSV� LQ� WKH� SURMHFW� EDVHG� OHDUQLQJ� PRGHO� DUH� ��� 7KH� WHDFKHU�
IRFXVHV� WKH� VWXGHQWV
� DWWHQWLRQ� RQ� WKH� PDWHULDO� WR� EH� WDXJKW�� ��� 7KH� VWXGHQWV�
LGHQWLI\� WKH�SUREOHP�����7KH�VWXGHQWV�GHVLJQ� WKH�SURMHFW� WR�EH�PDGH�����&RQGXFW�
UHVHDUFK�� ��� 3UHSDUH� D� GUDIW�SURWRW\SH� RI� WKH� SURGXFW�� �� �� 5H�FKHFNLQJ� WKH�
SURGXFWV�PDGH�����6KRZLQJ�RII�WKH�SURGXFWV�����7KH�WHDFKHU�JLYHV�DVVHVVPHQWV�DQG�
VXJJHVWLRQV�� )DFWRUV� VXSSRUWLQJ� WKH� SURMHFW� EDVHG� OHDUQLQJ� PRGHO� DUH� WKH�
VWXGHQWV
� DELOLW\� WR� DFFHSW� OHDUQLQJ� DQG� WKH� VNLOOV� SRVVHVVHG� E\� WKH� WHDFKHU�� 7KH�
LQKLELWLQJ�IDFWRUV�IRU�WKH�DSSOLFDWLRQ�RI�WKH�SURMHFW�EDVHG�OHDUQLQJ�PRGHO�DUH�WKH�
GLIIHUHQW�DELOLWLHV�RI�VWXGHQWV�DQG�WKH�ODFN�RI�UHDGLQHVV�RI�VWXGHQWV�ZKHQ�OHDUQLQJ�
WDNHV�SODFH

.H\ZRUG ��3URMHFW�%DVHG�/HDUQLQJ��,QGHSHQGHQW�&XUULFXOXP��/HDUQLQJ�&UHDWLYLW\
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'HQJDQ� PHQ\HEXW� DVPD� $OODK� <DQJ� 0DKD� 3HQJDVLK� ODJL� 0DKD�

3HQ\D\DQJ�� 6\XNXU� DOKDPGXOLOODK� VHQDQWLDVD� SHQXOLV� SDQMDWNDQ� NHSDGD�

$OODK� 6:7�� EHUNDW� WDXILT� GDQ� KLGD\DK1\D� NLWD� ELVD� PHQJHPEDQ� WXJDV�

\DQJ� WHODK� GLEHULNDQ1\D� \DLWX� VHEDJDL� NKDOLIDK� ILO� DUGO�� 6KDODZDW� GDQ�

VDODP� VHPRJD� VHODOX� WHUFXUDKNDQ� NHSDGD� 1DEL� 0XKDPPDG� 6$:�� \DQJ�

WHODK� GLSHUFD\D� ROHK� $OODK� PHPEDZD� WXQWXQDQ� KLGXS� PDQXVLD� PHQXMX�

VXDWX�NHKLGXSDQ�\DQJ�EDKDJLD�GL�GXQLD�GDQ�DNKLUDW���

3HQXOLVDQ� VNULSVL� \DQJ�EHUMXGXO�� ³3HQHUDSDQ�0RGHO�3URMHFW�%DVHG�

/HDUQLQJ� GDODP� .RQWHNV� .XULNXOXP� 0HUGHND� XQWXN� 0HQJHPEDQJNDQ�

.UHDWLYLWDV� %HODMDU� 3$,� GDQ� %XGL� 3HNHUWL� )DVH� '� GL� 6031� � %DXUHQR�

%RMRQHJRUR´� GDSDW� WHUVHOHVDLNDQ� WHSDW� ZDNWX�� 6HODQMXWQ\D�� SHQXOLV�

PHQJXFDSNDQ� WHULPD� NDVLK� NHSDGDQ� VHPXD� SLKDN� \DQJ� WHODK� PHPEDQWX�

GDODP�SHQ\HOHVDLDQ�SHQXOLVDQ�VNULSVL�LQL��WHUXWDPD�NHSDGD�\DQJ�WHUKRUPDW���

�� %DSDN� 0�� -DXKDUXO� 0D¶DULI�� 0�3G�,��� VHODNX� 5HNWRU� 8QLYHUVLWDV�

1DKGODWXO�8ODPD�6XQDQ�*LUL�� \DQJ� WHODK�PHPEHUL� NHVHPSDWDQ�NHSDGD�

SHQXOLV� XQWXN� NXOLDK� GL� 8QLYHUVLWDV� LQL�� VHKLQJJD� SHQXOLV� GDSDW�

PHQ\HOHVDLNDQ�VWXGL�VDPSDL�WLQJNDW�VDUMDQD��

�� %DSDN� 'U�� $KPDG� 0DQVKXU�� 0�$��� VHODNX� 'HNDQ� )DNXOWDV� 7DUEL\DK�

\DQJ�PHQGXNXQJ� VHFDUD�PRULO�� VHKLQJJD� SHQXOLV� GDSDW�PHQ\HOHVDLNDQ�

VNULSVL�LQL��

�� %DSDN� 6X¶XGLQ� $]L]�� 6�3G�,�� 0�$J�� GDQ� %DSDN )DKUX� 5R]L�� 0�3G�,��

VHODNX�SHPELPELQJ�6NULSVL� ,� GDQ� ,,�� \DQJ� WHODK� EDQ\DN�SHQJRUEDQNDQ�

WHQDJD� GDQ� ZDNWXQ\D� JXQD� PHPELPELQJ� SHQXOLV� GDODP� SHQ\HOHVDLDQ�

VNULSVL�LQL��

�� %DSDN� 6X¶XGLQ� $]L]�� 6�3G�,�� 0�� $J�� .HWXD� 3URGL� 3$,� \DQJ� WHODK�

PHPEHULNDQ�SHUVHWXMXDQ�XQWXN��MXGXO�VNULSVL�\DQJ�SHQXOLV�SLOLK�
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�� %DSDN�GDQ�,EX�'RVHQ�GL�8QLYHUVLWDV�1DKGODWXO�8ODPD�6XQDQ�*LUL���\DQJ�

WHODK� PHPEHULNDQ� EHNDO� LOPX� SHQJHWDKXDQ� \DQJ� PHPDGDL� VDPSDL�

GHQJDQ�SHQ\HOHVDLDQ�DNKLU�VWXGL��

�� %DSDN� +DOLP�0RHVWDU�� 6�3G�� 0�3G� VHODNX� .HSDOD� 6HNRODK� 6031� ��

%DXUHQR�%RMRQHJRUR�\DQJ�WHODK�PHPEHULNDQ�L]LQ�PHODNXNDQ�SHQHOLWLDQ��

,EX� .XQDZDURK�� 6�$J�� VHODNX� JXUX� 3HQGLGLNDQ� $JDPD� ,VODP� \DQJ�

PHPEDQWX�SHQXOLV�GDODP�PHODNVDQDNDQ�SHQHOLWLDQ�

�� .HOXDUJD�EHVDU�SHQXOLV�\DQJ�VHODOX�PHPEHUL�VHPDQJDW��GXNXQJDQ�WDQSD�

KHQWL�� GDQ� MXJD� EDQWXDQ� NHSDGD� SHQXOLV�� VHKLQJJD� SHQXOLV� ELVD�

PHQ\HOHVDLNDQ�VWXGL�LQL�

�� 5HNDQ�UHNDQ� PDKDVLVZD� \DQJ� WHODK� PHPEHULNDQ� EDQWXDQ� NHSDGD�

SHQXOLV�EDLN�PRUDO�PDXSXQ�PDWHULLO��VHKLQJJD�SHQXOLVDQ�VNULSVL�LQL�OHELK�

ODQFDU���

.HSDGD� EHOLDX� \DQJ� WHUVHEXW� GL� DWDV�� SHQXOLV� WLGDN� PDPSX�

PHPEHULNDQ� EDODVDQ� \DQJ� OD\DN�� PHODLQNDQ� KDQ\D� ELVD� PHQGRDNDQ�

VHPRJD�DPDO�EDLN�PHUHND�GLEDODV�ROHK�$OODK�GHQJDQ�EDODVDQ�\DQJ�EHUOLSDW�

JDQGD���

'DQ� DNKLUQ\D�� VHPRJD� VNULSVL� LQL� GDSDW� EHUPDQIDDW� EDJL� SHQXOLV�

PDXSXQ�SHPEDFD�� GDQ� VHPRJD�NLWD� VHQDQWLDVD� GDODP�SHUOLQGXQJDQ�$OODK�

6:7��$DPLLQ��

%RMRQHJRUR�����$JXVWXV�����

3HQXOLV

9LUQD�1DVXO�$PULQD
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3HGRPDQ� WUDQVOLWHUDVL� $UDE�/DWLQ� PHUXMXN� SDGD� .HSXWXVDQ� %HUVDPD�
0HQWHUL� $JDPD�� 0HQWHUL� 3HQGLGLNDQ� GDQ� 0HQWHUL� .HEXGD\DDQ� 5HSXEOLN�
,QGRQHVLD�7DKXQ�������VHEDJDL�EHULNXW �

+XUXI�
$UDE

1DPD +XUXI�/DWLQ 1DPD

΃ $OLI WLGDN�GLODPEDQJNDQ WLGDN�GLODPEDQJNDQ
Ώ %D E EH
Ε 7D W WH
Ι 6D ٽ HV�GHQJDQ�WLWLN�GLDWDV�
Ν -LP M MH
Ρ +D K KD��GHQJDQ�WLWLN�GLEDZDK�
Υ .KD .K ND�GDQ�KD
Ω 'DO G GH
Ϋ =DO ] ]HW��GHQJDQ�WLWLN�GLDWDV�
έ 5D U HU
ί =DL ] ]HW
α 6LQ V HV
ε 6\LQ V\ HV�GDQ�\H
ι 6DG ٿ HV��GHQDJQ�WLWLN�GLEDZDK�
ν 'DG ة GH��GHQJDQ�WLWLN�GLEDZDK�
ρ 7D ډ WH��GHQJDQ�WLWLN�GLEDZDK�
υ =D ک ]HW��GHQJDQ�WLWLN�

GLEDZDK�
ω ³DLQ C NRPD�WHUEDLN�GLDWDV
ύ *KDLQ J JH
ϑ )D I HI
ϕ 4DI T NL
ϙ .DI N ND
ϝ /DP O HO
ϡ 0LP P HP
ϥ 1XQ Q HQ
ϭ :DX Z ZH
ϫ +D K KD
˯ +DP]DK µ DSRVWURI
ϱ <D \ \H
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