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3HQHOLWLDQ� \DQJ� WHODK� GLODNXNDQ� LQL� WHQWDQJ� SHPDQIDDWDQ� /DERUDWRULXP� 9LUWXDO� %HUEDVLV� (:%�
�(OHFWURQLFV� :RUNEHQFK�� WHUKDGDS� SHQLQJNDWDQ� KDVLO� EHODMDU� ILVLND� VLVZD� ,3$� .HODV� ;,,� 0$� 1:�
'DUXVVDOLPLQ� 6HQJNRO�� %DWXNOLDQJ�� /RPERN� 7HQJDK� 7DKXQ� 3HODMDUDQ� ����������� 3HQHOLWLDQ� LQL�
EHUWXMXDQ�XQWXN�PHQJHWDKXL�SHQJDUXK�SHPDQIDDWDQ�/DERUDWRULXP�9LUWXDO�%HUEDVLV�(:%��(OHFWURQLFV�
:RUNEHQFK�� WHUKDGDS� SHQLQJNDWDQ� KDVLO� EHODMDU� ILVLND� VLVZD� ,3$� .HODV� ;,,� 0$� 1:� 'DUXVVDOLPLQ�
6HQJNRO�� %DWXNOLDQJ�� /RPERN� 7HQJDK� 7DKXQ� 3HODMDUDQ� �����������0HWRGH� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK�PHWRGH� 3UH�HNVSHULPHQ�� 'HVDLQ� SHQHOLWLDQ� \DQJ� GLJXQDNDQ� DGDODK� RQH� JURXS�
SUHWHVW�SRVWWHVW� GHVLJQ�� 7HNQLN� DQDOLVLV� GDWD� PHQJJXQDNDQ� SUH� WHVW� GDQ� SRVW� WHVW� PHQJJXQDNDQ�
UXPXV� XML� SHQJDUXK� DWDX� XML� W�� $GDSXQ� SHQLQJNDWDQ� KDVLO� EHODMDU� DQWDUD� VHEHOXP� GDQ� VHVXGDK�
PHQJJXQDNDQ�(:%�GLKLWXQJ�PHQJJXQDNDQ�XML�1�*DLQ��-LND�W�KLWXQJ���W�WDEHO�PDND�+R�GLWHULPD�DWDX�
WLGDN� DGD� SHQJDUXK�� VHEDOLNQ\D� MLND� WKLWXQJ� !� WWDEHO� PDND� +D� GLWHULPD� DWDX� ELVD� GLNDWDNDQ� PHPLOLNL�
SHQJDUXK��+DVLO�SHUKLWXQJDQ�PHQXQMXNNDQ��EDKZD�QLODL�WKLWXQJ�� ����������!�WWDEHO�� ����������SDGD�WDUDI�
NHSHUFD\DDQ� �����%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW� GLVLPSXONDQ� EDKZD� WHUGDSDW� SHQJDUXK� \DQJ�
VLJQLILNDQ� SHPDQIDDWDQ� ODERUDWRULXP� YLUWXDO� EHUEDVLV� (:%� �(OHFWURQLFV� :RUNEHQFK�� WHUKDGDS�
SHQLQJNDWDQ� KDVLO� EHODMDU� ILVLND� VLVZD� ,3$� .HODV� ;,,� 0$� 'DUXVVDOLPLQ� 1:� 6HQJNRO�� %DWXNOLDQJ��
/RPERN�7HQJDK�7DKXQ�3HODMDUDQ�����������GDQ�EHUDGD�GDODP�NDWHJRUL�6HGDQJ��
�
.DWD�NXQFL��3HPDQIDDWDQ��/DERUDWRULXP��(:%��+DVLO�%HODMDU� 
�
�
3(1'$+8/8$1�

3DGD� HUD� UHYROXVL� LQGXVWUL� WDKDS� ����
VDDW� LQL�� KDPSLU� WLGDN� DGD� DVSHN� NHKLGXSDQ�
\DQJ�WLGDN�PHPDQIDDWNDQ�NHPDMXDQ�WHNQRORJL��
WHUPDVXN� GL� 1HJDUD� ,QGRQHVLD�� .HPDMXDQ�
WHNQRORJL�DWDX�PRGHUQLVDVL�LQL�WHQWXQ\D�PXQFXO�
NDUHQD�SHUNHPEDQJDQ�LOPX�SHQJHWDKXDQ�\DQJ�
PHUXSDNDQ� KDVLO� NDMLDQ� \DQJ� PHQGDODP� GDQ�
ZDNWX� VDQJDW� ODPD� EDLN� GDODP� ELGDQJ� VDLQV��
HNRQRPL�� GDQ� VRVLDO�� 6DODK� VDWX� FLUL� SHQWLQJ�
GDUL� PRGHUQLVDVL� DGDODK� SHQJJXQDDQ�
SHUDODWDQ�HOHNWURQLND�\DQJ�VHUED�GLJLWDO��seven 
segmen��� +DPSLU� VHPXD� VXGXW� NHKLGXSDQ�
PDQXVLD� VDDW� LQL� PHQHUDSNDQ� VLVWHP� GLJLWDO�
DQWDUD� ODLQ� NRPSXWHU�� ODSWRS�� KDQGSKRQH��
SHULNODQDQ�� running text� EDLN� GL� SLQJJLU� MDODQ�
GDQ� GL� GDODP� PDVMLG�� PHGLD� SHPEHODMDUDQ� GL�
VHNRODK�� VLVWHP�SHQMXDODQ�GL� NDVLU�� WLPEDQJDQ�
HPDV�� GDQ� ODLQ� VHEDJDLQ\D�� 3HVDWQ\D�
NHPDMXDQ� WHNQRORJL� WHUVHEXW� VDDW� LQL� GHQJDQ�
VDQJDW� PXGDK� GLJXQDNDQ� ROHK� VHPXD� XVLD��
%D\L� \DQJ� EDUX� EHUXVLD� ���� WDKXQ� VDMD� VXGDK�
ELVD�EHUPDLQ�GHQJDQ�WHNQRORJL�NDUHQD�EDQ\DN�

RUDQJ�WXD�VHNDUDQJ�\DQJ�PHPEHULNDQ�ED\LQ\D�
EHUPDLQ�PHQJJXQDNDQ� KDQGSKRQH� DJDU� WLGDN�
PHQDQJLV��$GDQ\D�PRGHUQLVDVL�WHUVHEXW�VHODLQ�
PHPEDZD� EDQ\DN�PDQIDDW� QDPXQ� MXJD� WLGDN�
VHGLNLW� SXOD�PHPEHULNDQ�NHUXJLDQ��6DODK�VDWX�
PDQIDDWQ\D�\DLWX�PHPEHULNDQ�DNVHV�LQIRUPDVL�
\DQJ� VHPDNLQ� PXGDK� GDQ� OXDV� EDJL� VHPXD�
NDODQJDQ� EDLN� SHODMDU� PDXSXQ� EXNDQ� SHODMDU��
$GDSXQ� NHUXJLDQQ\D�VHODLQ� EHQWXNQ\D� VHSHUWL�
WHUMDGLQ\D� SHUJHVHUDQ� PRUDO� NHDUDK� \DQJ�
QHJDWLI�� MXJD� PHPEXDW� JHQHUDVL� VHNDUDQJ�
VHPDNLQ� WHULNDW� VHEDJDL� JHQHUDVL� user� DWDX�
SHQJJXQD�� EXNDQ� JHQHUDVL� SHQFLSWD� DWDX�
SHQHPX�� +DO� LQL� WHUMDGL� NDUHQD� ���� WHNQRORJL�
GL� ,QGRQHVLD� VDDW� LQL� DGDODK� WHNQRORJL� LPSRU��
2OHK� NDUHQD� LWX�� DJDU� JHQHUDVL� VHNDUDQJ�ELVD�
PHQMDGL�JHQHUDVL�SHQFLSWD�DWDX�SHQHPX�PDND�
VDQJDW� GLSHUOXNDQ� ODQJNDK� PHQGDVDU� GDODP�
PHWRGH�SHPEHODMDUDQ�GL�VHNRODK�NKXVXVQ\D�GL�
WLQJNDW� 60$�0$� XQWXN� PHQJJXQDNDQ� DVSHN�
NHPDMXDQ� WHNQRORJL� DJDU� LGH� WHQWDQJ�
EDJDLPDQD� WHNQRORJL� WHUVHEXW� WHUEHQWXN�GDSDW�
GLSDKDPL� ROHK� VLVZD� VHMDN� GLQL�� 6DODK� VDWX�
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ODQJNDK� DJDU� VLVZD� PHQJXDVDL� WHQWDQJ�
WHNQRORJL� WHUVHEXW� DGDODK� GHQJDQ�
PHQJJXQDNDQ� PHGLD� SHPEHODMDUDQ� \DQJ�
EHUEDVLV� WHNQRORJL�GDODP�SHPEHODMDUDQ��3DGD�
REVHUYDVL� \DQJ� GLODNXNDQ� SHQHOLWL� GL� 0$� 1:�
6HQJNRO�� %DWXNOLDQJ�� /RPERN� 7HQJDK��
SHODMDUDQ� ILVLND� XPXQ\D� GLVDPSDLNDQ� GHQJDQ�
PHWRGH� FHUDPDK� GDQ� VDQJDW� MDUDQJ�
PHQJJXQDNDQ� PDHGLD� SHPEHODMDUDQ�� +DO� LQL�
GLVHEDENDQ�WLGDN�DGD�UXDQJ�ODERUDWRULXP�ILVLND�
GDQ� PHGLD� SHQGXNXQJ� SHQXQMDQJ� NHJLDWDQ�
EHODMDU� PHQJDMDU� NKXVXQ\D� SDGD� PDWD�
SHODMDUDQ� ILVLND�� 0HGLD� SHPEHODMDUDQ� ILVLND�
VDQJDW� EHUDJDP�� 0HGLD� SHPEHODMDUDQ� GDSDW�
GLSHUROHK� GHQJDQ� PHPEHOL� DWDX� PHPEXDW�
VHQGLUL��.DODX�PHPEHOL� WHQWX�ELD\DQ\D�VDQJDW�
PDKDO� VHGDQJNDQ� PHPEXDW� VHQGLUL�� ELD\D�
PHQMDGL� WHUMDQJNDX� \DLWX� GHQJDQ� EDUDQJ�
EDUDQJ�EHNDV�DWDX� MHQLV� ODLQQ\D��%HUGDVDUNDQ�
ODWDU� EHODNDQJ� GL� DWDV� SHQHOLWL� WHUWDULN� XQWXN�
PHODNXNDQ� SHQHOLWLDQ� WHQWDQJ� ³3HPDQIDDWDQ�
/DERUDWRULXP� 9LUWXDO� %HUEDVLV� EWB�
�Electronics Workbench�� 7HUKDGDS�
3HQLQJNDWDQ� +DVLO� %HODMDU� )LVLND� 6LVZD� ,3$�
.HODV� ;,,� 0$� 1:� 'DUXVVDOLPLQ� 6HQJNRO��
%DWXNOLDQJ�� /RPERN� 7HQJDK� 7DKXQ� 3HODMDUDQ�
���������´��
�
0(72'(�3(1(/,7,$1�

0HWRGH� \DQJ� GLJXQDNDQ� GDODP�
SHQHOLWLDQ� LQL� DGDODK�PHWRGH�Pre-eksperimen��
0HQXUXW�6XJLRQR������������EDKZD�SHQHOLWLDQ�
Pre-eksperimen� KDVLOQ\D� PHUXSDNDQ� YDULDEOH�
GHSHQGHQ� EXNDQ� VHPDWD�PDWD� GLSHQJDUXKL�
ROHK� YDULDEOH� LQGHSHQGHQ�� +DO� LQL� WHUMDGL�
NDUHQD� WLGDN� DGDQ\D� YDULDEOH� FRQWURO�� GDQ�
VDPSHO� WLGDN� GLSLOLK� VHFDUD� UDQGRP�� 'HVDLQ�
SHQHOLWLDQ�\DQJ�GLJXQDNDQ�GDODP�SHQHOLWLDQ�LQL�
DGDODK� one group pretest-posttest design. 
'DODP� GHVDLQ� LQL�� VHEHOXP� SHUODNXQD�
GLEHULNDQ�WHUOHELK�GDKXOX�VDPSHO�GLEHUL�pretest�
�WHV� DZDO�� GDQ� GLDNKLU� SHPEHODMDUDQ� GLEHUL�
posttest� �WHV� DNKLU��� 'HVDLQ� LQL� GLJXQDNDQ�
VHVXDL� GHQJDQ� WXMXDQ� \DQJ� KHQGDN� GLFDSDL�
\DLWX� LQJLQ� PHQJHWDKXL� SHQLQJNDWDQ� KDVLO�
EHODMDU� VLVZD� VHWHODK� GLEHULNDQ� SHPQHODMDUDQ�
PHQJJXQDNDQ�DODW�SHUDJD�DODP��%HULNXW� WDEHO�
GHVDLQ� SHQHOLWLDQ� one group pretest-posttest 
design. 

�
7DEHO����'HVDLQ�SHQHOLWLDQ�one group pretest 

posttest design�
3UHWHVW� 7UHDWPHQW� 3RVWWHVW�

O�� X O��

�

�6XJLRQR������������
.HWHUDQJDQ�
O�� �� � � WHV� DZDO� VHEHOXP� SHUODNXDQ� GLEHULNDQ�
PHQJJXQDNDQ�PHWRGH�FHUDPDK�

O�� �� � � WHV� DNKLU� VHWHODK� SHUODNXDQ� GLEHULNDQ�
PHQJJXQDNDQ�VRIWZDUH�(:%�
X����SHUODNXDQ�WHUKDGDS�NHORPSRN�HNVSHULPHQ�

\DLWX� GHQJDQ� FDUD� PHPEHULNDQ�
SHPEHODMDUDQ� PHQJJXQDNDQ� VRIWZDUH�
(:%�

�
*DPEDU����$OXU�3HQHOLWLDQ�

�
3HQHOLWLDQ� LQL�GLODNVDQDNDQ�GL�0$�1:�

'DUXVVDOLPLQ� 6HQJNRO�� .HFDPDWDQ� %DWXNOLDQJ�
.DEXSDWHQ�/RPERN�7HQJDK��7DKXQ�3HODMDUDQ�
����������� 3HQHOLWLDQ� LQL� GLODNVDQDNDQ� SDGD�
EXODQ� 2NWREHU�1RYHPEHU� ������ 3RSXODVL�
SHQHOLWLDQ� DGDODK� VHOXUXK� VLVZD� 0$� 1:�
'DUXVVDOLPLQ� 6HQJNRO�� %DWXNOLDQJ� .DEXSDWHQ�
/RPERN�7HQJDK��7DKXQ�3HODMDUDQ������������
$GDSXQ� VDPSHO� SDGD� SHQHOLWLDQ� LQL� DGDODK�
VLVZD� NHODV� ;,,� ,3$� 0$� 1:� 'DUXVVDOLPLQ�
6HQJNRO�� .HFDPDWDQ� %DWXNOLDQJ� .DEXSDWHQ�
/RPERN�7HQJDK��7DKXQ�3HODMDUDQ������������

8QWXN� PHQJHWDKXL� SHQLQJNDWDQ� KDVLO�
EHODMDU� NRJQLWLI� EHODMDU� VLVZD� SDGD� VHEHOXP�
GLEHULNDQ� (:%� GDQ� VHVXGDK� GLEHULNDQ� (:%�
PDND� GLJXQDNDQ� UXPXV� XML� W�WHV� GHQJDQ�
KLSRWHVLV�VHEDJDL�EHULNXW��

+��GLWHULPD�MLND�WKLWXQJ���WWDEHO��
+D�GLWHULPD�MLND�WKLWXQJ�!�WWDEHO��

$GDSXQ�SHUVDPDDQ�XML�W��W�WHV��\DQJ�GLJXQDNDQ�
VLJQLILNDQVL� VHEHOXP� GLEHULNDQ� (:%� GDQ�
VHVXGDK�GLEHULNDQ�(:%�\DLWX�

� ��

�

�

 

¦
NN

dx

M
t D � � � �

.HWHUDQJDQ��
dL� �VHOLVLK�VNRU�VHVXGDK�GHQJDQ�VNRU�VHEHOXP�
GDUL�WLDS�VXEMHN��i��
MD� �UHUDWD�GDUL�gain��G��
xG� �GHYLDVL�VNRU�gain�WHUKDGDS�UHUDWDQ\D��xG� �
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dL�±�MG��
x�G�  � NXDGUDW� GHYLDVL� VNRU� gain� WHUKDGDS�
UHUDWDQ\D�
1� �EDQ\DNQ\D�VDPSHO��VXEMHN�SHQHOLWLDQ��
7HNQLN� DQDOLVLV� \DQJ� GLJXQDNDQ� XQWXN�
PHQJDQDOLVLV�pre-test GDQ�post-test DGDODK�XML�
1� *DLQ�� 5XPXV� *DLQ� 7HUQRUPDOLVDVL�
�Normalized Gain�� �N.G��\DLWX��

�

���
TT

TT
GNg

maks �

�
  !� � �

'HQJDQ���g�!�\DLWX�VNRU�*DLQ�7HUQRUPDOLVDVL��
T�� DGDODK�VNRU�posttest��T�� \DLWX� VNRU�pretest. 
3HPEHODMDUDQ� \DQJ� EDLN� ELOD� JDLQ� VNRU�
WHUQRUPDOLVDL� OHELK� EHVDU� GDUL� ����� 0HQXUXW�
+DNH� ������� KDVLO� VNRU� JDLQ� WHUQRUPDOLVDVL�
GLEDJL� NH� GDODP� WLJD� NDWHJRUL� \DQJ� WDPSDN�
SDGD�7DEHO���EHULNXW��
�

7DEHO����.ULWHULD�Gain�7HUQRUPDOLVDVL�
1LODL�Gain� .ODVLILNDVL

�������N.G�������� 5HQGDK��

�������N.G������� 6HGDQJ��

�������N.G�������� 7LQJJL��

�
+$6,/�'$1�3(0%$+$6$1�

3HQHOLWLDQ� HNVSHULPHQ� LQL� WHODK�
GLODNVDQDNDQ� SDGD� 2NWREHU� VDPSDL� EXODQ�
1RYHPEHU������SDGD�VLVZD�NHODV�;,,�,3$�0$�
1:� 'DUXVVDOLPLQ� 6HQJNRO�� .HFDPDWDQ�
%DWXNOLDQJ�.DEXSDWHQ�/RPERN�7HQJDK��7DKXQ�
3HODMDUDQ� ����������� 3HQHOLWLDQ� LQL� GLODNXNDQ�
VHEDQ\DN� �� NDOL� SHUWHPXDQ� GHQJDQ� ULQFLDQ�
\DLWX���NDOL�SHUWHPXDQ�SHUWDPD�PHQJJXQDNDQ�
PHWRGH� SHPEHODMDUDQ� FHUDPDK� GDQ� pre-test�
VHODQMXWQ\D� �� NDOL� SHUWHPXDQ� EHULNXWQ\D�
GLJXQDNDQ� XQWXN� NHJLDWDQ� SHODMDUDQ�
PHQJJXQDNDQ� VRIWZDUH� (:%� �Electronics 
Workbench���

+DVLO� REVHUYDVL� DZDO� � GL� 0$� 1:�
'DUXVVDOLPLQ� 6HQJNRO� PHQXQMXNDQ� EDKZD�
KDVLO�EHODMDU�VLVZD�ILVLND�PDVLK�GL�EDZDK�..0���
+DO� LQL� � GLVHEDENDQ� NDUHQD� WLGDN� WHUVHGLD�
PHGLD�SHPEHODMDUDQ�\DQJ�PHQGXNXQJ�SURVHV�
SHPEHODMDUDQ�� 6HEDJLDQ� EHVDU� ZDNWX� EHODMDU�
VLVZD� GLKDELVNDQ� XQWXN� PHQGHQJDUNDQ�
SHQMHODVDQ� GDUL� JXUX�� PHQJKDIDO� PDWHUL� GDQ�
PHQFDWDW� PDWHUL� VHKLQJJD� VLVZD� NXUDQJ� DNWLI�
GDQ� NXUDQJ� PHQJXDVDL� NRQVHS�NRQVHS� GDVDU�
ILVLND��+DO� LQL� GDSDW� GLOLKDW� GDUL�PDVLK� DGDQ\D�
VLVZD� NXUDQJ� DNWLI� GDODP� EHUWDQ\D�� DSDELOD�
GLEHULNDQ�SHUWDQ\DDQ�KDQ\D�VHGLNLW�VLVZD�\DQJ�
PHPEHULNDQ�MDZDEDQ�GDQ�WHUEDWDV�SDGD�VLVZD�
WHUWHQWX� GDQ� SURVHV� SHPEHODMDUDQ� GLGRPLQDVL�
ROHK�JXUX���

3HPEHODMDUDQ� \DQJ� EHUNXDOLWDV� WLGDN�
KDQ\D� GLWHQWXNDQ� ROHK� NXULNXOXP� \DQJ� EDUX��
NHSULEDGLDQ� JXUX� \DQJ� VLPSDWLN�� ZDZDVDQ�
SHQJHWDKXDQ�\DQJ�OXDV��WHWDSL�GLWHQWXNDQ�SXOD�
ROHK� PHWRGH� DWDX� PHGLD� SHPEHODMDUDQ� \DQJ�

GLJXQDNDQ� SDGD� VDDW� SHPEHODMDUDQ�� 0HWRGH�
SHPEHODMDUDQ� \DQJ� VHULQJ� GLJXQDNDQ� JXUX� GL�
0$� 1:� 'DUXVVDOLPLQ� 6HQJNRO� /RPERN�
7HQJDK� DGDODK� PHWRGH� FHUDPDK� VHKLQJJD�
VLVZD� NXUDQJ� DNWLI� GDQ� NXUDQJ� PHQJXDVDL�
NRQVHS�NRQVHS� GDVDU� ILVLND� \DQJ� VHGDQJ�
GLSHODMDUL�GDQ�EHOXP�DGD�PHGLD�DWDX�WHNQRORJL�
SHPEHODMDUDQ� \DQJ� WHUVHGLD� EDLN� EHUXSD�/&'�
PDXSXQ� EHUXSD� VRIWZDUH� DWDX� VLPXODVL�
SHPEHODMDUDQ��

3HODNVDQDDQ� SHPEHODMDUDQ� ILVLND�
GHQJDQ� SHPDQIDDWDQ� VRIWZDUH� VRIWZDUH� (:%�
�Electronics Workbench�� SDGD� SHQHOLWLDQ� LQL�
GLMHODVNDQ� VHEDJDL� EHULNXW�� 3HODNVDQDDQ�
SHPEHODMDUDQ� SDGD� SHUWHPXDQ� ,� GDQ� ,,�
GLODNXNDQ�GHQJDQ�PHWRGH�FHUDPDK�GDQ� WDQ\D�
MDZDE�� 3HODNVDQDDQ� SHPEHODMDUDQ� LQL�
GLWXQMDQJ� GHQJDQ� 533� GDQ� /.6� \DQJ� WHODK�
GLVHVXDLNDQ� GDQ� GLPLOLNL� ROHK� PDVLQJ�PDVLQJ�
VLVZD��6LVZD�PHODNXNDQ�NHJLDWDQ�WDQ\D�MDZDE�
GDQ� PHQMDZDE� SHUWDQ\DDQ�SHUWDQ\DDQ� SDGD�
/.6� GDQ� EXNX� DMDU� \DQJ� WHODK� GLVHGLDNDQ��
.HJLDWDQ� EHODMDU� GLODQMXWNDQ� GHQJDQ� NHJLDWDQ�
HYDOXDVL� PHODOXL� WHV� WXOLV� GHQJDQ� WHNQLN�
SHQXJDVDQ� \DQJ� PHPEDKDV� PDWHUL� +XNXP�
&RXORPE�� *D\D� &RXORPE�� GDQ�0HGDQ� /LVWULN��
.HQGDOD� SHPEHODMDUDQ� \DQJ� GLKDGDSL� SDGD�
SHPEHODMDUDQ� EDLN� SHUWHPXDQ� ,� GDQ� ,,� DGDODK�
NXUDQJ�HIHNWLIQ\D�PHWRGH�SHPEHODMDUDQ� WDQ\D�
MDZDE�GDQ�DORNDVL�ZDNWX�\DQJ�WLGDN�PHFXNXSL��
3DGD�DNKLU�SHPEHODMDUDQ��SHQHOLWL�PHPEHULNDQ�
DUDKDQ� DJDU� SHUWHPXDQ� EHULNXWQ\D� VLVZD�
PHPSHODMDUL� GDKXOX� PDWHUL� VHODQMXWQ\D��
VHKLQJJD� VLVZD� PHPSHUROHK� SHQJHWDKXDQ�
DZDO�� 6HODLQ� LWX�� SDGD� SHUWHPXDQ� ,,� VLVZD�
GLEHULNDQ�VRDO�pre test�XQWXN�PHQJHWDKXL�KDVLO�
EHODMDU�VLVZD��

3HPEHODMDUDQ� SDGD� SHUWHPXDQ� ,,,� GDQ�
,9� GLODNVDQDNDQ� XQWXN� PHPSHUEDLNL�
SHPEHODMDUDQ�SDGD�SHUWHPXDQ�,�GDQ�,,��3HQHOLWL�
GDQ� JXUX� PHQ\HSDNDWL� SHODNVDQDDQ�
SHPEHODMDUDQ� ILVLND� GHQJDQ� SHPDQIDDWDQ�
VRIWZDUH� (:%� GDQ� GLNRPELQDVLNDQ� GHQJDQ�
VRIWZDUH� 3+(7�� 3HUWHPXDQ� ,,,� GDQ� ,9�
GLODNVDQDNDQ� GHQJDQ� PHWRGH� GLVNXVL� \DQJ�
GLWXQMDQJ� GHQJDQ� 533� GDQ� /.6� \DQJ�
GLVHVXDLNDQ��3HPEHODMDUDQ�SDGD�SHUWHPXDQ�,,,�
GLODNVDQDNDQ� GHQJDQ� SHQGHNDWDQ� NRQWHNVWXDO�
GHQJDQ� PHPDQIDDWNDQ� VRIWZDUH� (:%�
GLNRPELQDVLNDQ� GHQJDQ� 3+(7� VHGDQJNDQ�
SHPEHODMDUDQ� SDGD� SHUWHPXDQ� ,9�
GLODNVDQNDQDQ� GHQJDQ� SHQGHNDWDQ�
NRQWHNVWXDO� GHQJDQ� PHPDQIDDWNDQ� VRIWZDUH�
(:%� GLNRPELQDVLNDQ� GHQJDQ� 3+(7� GDQ�
GLVHUWDL� ODWLKDQ� VRDO� GDQ� HYDOXDVL� PHODOXL�
SURVHV�SHQXJDVDQ���

$GDSXQ� PDWHUL� \DQJ� GLEHULNDQ� SDGD�
SHUWHPXDQ�,,,�GDQ�,9�DGDODK�0HGDQ�/LVWULN�GDQ�
)OXNV�/LVWULN��3HODNVDQDDQ�SHPEHODMDUDQ�SDGD�
SHUWHPXDQ� ,,,� GDQ� ,9� EHUMDODQ� ODQFDU� VHVXDL�
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GHQJDQ� UHQFDQD�� 6LVZD� WHUOLKDW� DNWLI�
PHODNXNDQ� NHJLDWDQ� SHPEHODMDUDQ� PHODOXL�
NHJLDWDQ� GLVNXVL� VHUWD� PHQJHUMDNDQ� VRDO�
ODWLKDQ� GL� GHSDQ� NHODV�� 3HODNVDQDDQ� HYDOXDVL�
MXJD�EHUMDODQ�GHQJDQ� ODQFDU��3DGD�SHUWHPXDQ�
,,,� GDQ� ,9� SHQHOLWL� PHQJLQWHQVLINDQ� SURVHV�
SHPEHODMDUDQ� EHUXSD� SHPELPELQJDQ� NHSDGD�
VLVZD� SDGD� VDDW�PHODNXNDQ� ODWLKDQ� VRDO� DJDU�
GDSDW� EHUMDODQ� ODQFDU� VHKLQJJD� DORNDVL� ZDNWX�
\DQJ� WHUVHGLD� GDSDW� GLPDQIDDWNDQ� GHQJDQ�
PDNVLPDO�� $GDSXQ� KDVLO� EHODMDU� VLVZD� VHFDUD�
NHVHOXUXKDQ�GLWXQMXNNDQ�ROHK�7DEHO���EHULNXW��

�
7DEHO����+DVLO�%HODMDU�6LVZD�6HEHOXP�GDQ�

6HVXGDK�0HQJJXQDNDQ�(:%�

�

%HUGDVDUNDQ� 7DEHO� ��� NHPDPSXDQ� KDVLO�
EHODMDU� NRJQLWLI� VLVZD�PHQJDODPL� SHQLQJNDWDQ�
VHFDUD�VLJQLILNDQ�VHWHODK�VLVZD�EHODMDU�GHQJDQ�
PHPDQIDDWNDQ�ODERUDWRULXP�YLUWXDO�(:%���

+DO� LQL� GLWXQMXNNDQ� GHQJDQ� QLODL� WKLWXQJ� � �
��������� !� WWDEHO� � � ��������� SDGD� WDUDI�
NHSHUFD\DDQ������7DEHO�����GL�DWDV�MLND�GLEXDW�
GDODP� EHQWXN� JUDILN� PDND� WDPSDN� VHEDJDL�
EHULNXW��

%HUGDVDUNDQ� *DPEDU� ��� DGDQ\D�
SHQLQJNDWDQ� KDVLO� EHODMDU� LQL� MXJD� GLWXQMXNNDQ�
GHQJDQ� EDQ\DNQ\D� VLVZD� \DQJ� PDPSX�
PHPHQXKL� QLODL� GL� DWDV� VWDQGDU� NULWHULD�
NHWXQWDVDQ�PLQLPDO��..0��VHEHVDU������

�

�
*DPEDU����*UDILN�3HQLQJNDWDQ�1LODL�+DVLO�

%HODMDU�GHQJDQ�SHPDQIDDWDQ�PHGLD�VRIWZDUH�
(:%��Electronics Workbench���

�
3HQLQJNDWDQ� KDVLO� EHODMDU� \DQJ�

VLJQLILNDQ� LQL� GLVHEDENDQ� NDUHQD� PLQDW� \DQJ�
WLQJJL�XQWXN�EHODMDU�ILVLND�VHWHODK�SHPDQIDDWDQ�
PHGLD�VRIWZDUH�(:%��Electronics Workbench��
GDQ�GLNRPELQDVLNDQ�GHQJDQ�PHGLD�3+(7��

6HODLQ� LWX�� SHPEHODMDUDQ� MXJD�
GLODNVDQDNDQ� GHQJDQ� SHQGHNDWDQ� NRQWHNVWXDO�
\DQJ� PHQJKXEXQJNDQ� PDWHUL� \DQJ� GLSHODMDUL�
GHQJDQ� VLWXDVL� NHKLGXSDQ� Q\DWD� VLVZD�
EHUEDQWXDQ� PHGLD� (:%�� 'L� GDODP� VRIWZDUH�
(:%� GDQ� 3+(7� WHUVHEXW�� PDWHUL� WHQWDQJ�
PXDWDQ� OLVWULN� \DQJ� GLDP� GDQ� EHUJHUDN�
GLKXEXQJNDQ� GHQJDQ� SHULVWLZD� GDODP�
NHKLGXSDQ� VHKDUL�KDUL� EHUXSD� SHWLU�� HQHUJ\��
GDQ�3/1��$GDSXQ�SHODNVDQDDQ�HYDOXDVL�GDODP�
SHPEHODMDUDQ� LQL� GLODNVDQDNDQ� GHQJDQ� WHNQLN�
SHQXJDVDQ� GL� NHODV�� .ULWHULD� SHQLODLDQ� GDODP�
NHJLDWDQ�SHQXJDVDQ�LQL�PHOLSXWL���KDO��\DLWX�����
NHFHSDWDQ� PHQJHUMDNDQ� VRDO�� ��� NHWHSDWDQ�
PHQMDZDE� SHUWDQ\DDQ�� GDQ� ��� NHPDPSXDQ�
PHQHUDSNDQ� NRQVHS� ILVLND� GDODP� NHKLGXSDQ�
VHKDUL�KDUL��.ULWHULD�NHGXD�GDQ�NHWLJD�EHUNDLWDQ�
GHQJDQ� NHPDPSXDQ� EHUSLNLU� VLVZD�� 6LVZD�
GDSDW� PHPHQXKL� NHGXD� NULHWULD� WHUVHEXW�
DSDELOD� NHPDPSXDQ� EHUSLNLUQ\D� WLQJJL��
0HQXUXW� 0DUGDSL� ������� NHPDPSXDQ� EHUSLNLU�
WHUPDVXN� GDODP� UDQDK� NRJQLWLI�� \DQJ� WHUGLUL�
NHPDPSXDQ� PHQJKDSDO�� NHPDPSXDQ�
PHPDKDPL�� NHPDPSXDQ� PHQHUDSNDQ��
NHPDPSXDQ�DQDOLVLV��NHPDPSXDQ�PHQVLQWHVLV��
GDQ� NHPDPSXDQ� PHQJHYDOXDVL�� 'DODP�
SHQHOLWLDQ� LQL� SHUWDQ\DDQ�SHUWDQ\DDQ� GDODP�
WHNQLN�SHQXJDVDQ�EHUXSD� ODWLKDQ�VRDO�GLVXVXQ�
XQWXN� PHPHQXKL� NH��� DVSHN� GDODP� UDQDK�
NRJQLWLI��%HUGDVDUNDQ�KDVLO�SHQHOLWLDQ�GLSHUROHK�
EDKZD� NHPDPSXDQ� VLVZD� GDODP� PHQMDZDE�
SHUWDQ\DDQ� VHWHODK�PHQJJXQDNDQ� (:%� OHELK�
EDLN� GLEDQGLQJNDQ� VHEHOXP� PHQJJXQDNDQ�
(:%� WHUPDVXN� NHPDPSXDQ� VLVZD�
PHQHUDSNDQ� NRQVHS� ILVLND� GDODP� NHKLGXSDQ�
VHKDUL�KDUL�� +DO� LQL� PHQXQMXNNDQ� EDKZD�
NHPDPSXDQ� NRJQLWLI� �SHQJHWDKXDQ�� VLVZD�
PHQJDODPL�SHQLQJNDWDQ�VHWHODK�SHPEHODMDUDQ�
PHPDQIDDWNDQ� PHGLD� (:%�� %HUGDVDUNDQ�
7DEHO������NLWD�ELVD�PHOLKDW�EDKZD�NHWXQWDVDQ�
NODVLNDO�GL�NHODV�;,,� ,3$�0$�1:�'DUXVVDOLPLQ�
6HQJNRO� /RPERN� 7HQJDK� VHWHODK�
SHPEHODMDUDQ� GHQJDQ� SHPDQIDDWDQ�
ODERUDWRULXP� 9LUWXDO� (:%� GLNRPELQDVLNDQ�
GHQJDQ� VRIWZDUH� 3+(7� PHQJDODPL�
SHQLQJNDWDQ�� $GDSXQ XQWXN� PHQJHWDKXL�
GHUDMDW� SHQLQJNDWDQ� KDVLO� EHODMDU� VLVZD�PDND�
GLODNXNDQ� SHUKLWXQJDQ� PHQJJXQDNDQ� n-gain��
+DVLOQ\D�GLSHUROHK�VHEDJDL�EHULNXW��

testpreSkormaksimumSkor

testpreSkortestpostSkor
gainIndeks
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�
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%HUGDVDUNDQ� 7DEHO� �� GDQ� GLFRFRNNDQ�
GHQJDQ� KDVLO� SHUKLWXQJDQ� WHUVHEXW� GL� DWDV�
GLSHUROHK� EDKZD� WHUGDSDW� SHQJDUXK� \DQJ�
VLJQLILNDQ� 3HPDQIDDWDQ� /DERUDWRULXP� 9LUWXDO�
%HUEDVLV� EWB� �Electronics Workbench��
7HUKDGDS� 3HQLQJNDWDQ� +DVLO� %HODMDU� )LVLND�
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6LVZD� ,3$� .HODV� ;,,� 0$� 'DUXVVDOLPLQ� 1:�
6HQJNRO�� %DWXNOLDQJ�� /RPERN� 7HQJDK� 7DKXQ�
3HODMDUDQ� ���������� GDQ� EHUDGD� GDODP�
NDWHJRUL�Sedang��
�
6,038/$1�'$1�6$5$1�
6LPSXODQ�

%HUGDVDUNDQ� KDVLO� SHQHOLWLDQ� GDSDW�
GLVLPSXONDQ� EDKZD� WHUGDSDW� SHQJDUXK� \DQJ�
VLJQLILNDQ� SHPDQIDDWDQ� ODERUDWRULXP� YLUWXDO�
EHUEDVLV� EWB� �Electronics Workbench��
WHUKDGDS�SHQLQJNDWDQ�KDVLO�EHODMDU�ILVLND�VLVZD�
,3$�.HODV� ;,,�0$�'DUXVVDOLPLQ� 1:�6HQJNRO��
%DWXNOLDQJ�� /RPERN� 7HQJDK� 7DKXQ� 3HODMDUDQ�
����������GDQ�EHUDGD�GDODP�NDWHJRUL�6HGDQJ��
$GDSXQ� NHWXQWDVDQ� NODVLNDO� GLSHUROHK� SDGD�
VHEHOXP�SHPDQIDDWDQ�(:%�VHEHVDU���������
GDQ� VHWHODK� SHPDQIDDWDQ� (:%� VHEHVDU�
�������� 3HQLQJNDWDQ� KDVLO� EHODMDU� LQL� PDVXN�
GDODP� NDWHJRUL� VLJQLILNDQ� NDUHQD� XML� W�WHV�
PHQXQMXNNDQ� QLODL� WKLWXQJ� � � ��������� !� WWDEHO� � �
���������SDGD�WDUDI�NHSHUFD\DDQ�������
6DUDQ�

$GDSXQ� VDUDQ� GDUL� SHQHOLWL� DGDODK�
SHUOX� GLODNXNDQ� SHQHOLWLDQ� ODQMXWDQ� XQWXN�
SHPEHODMDUDQ� ILVLND� GHQJDQ� PHPDQIDDWNDQ�
ODERUDWRULXP� YLUWXDO� (:%� VHKLQJJD�
SHQLQJNDWDQ� KDVLO� EHODMDU� \DQJ� GLSHUROHK�
VHPDNLQ� EHVDU�� 6HODLQ� ELVD� PHPDQIDDWNDQ�
VRIWZDUH� (:%�� JXUX� MXJD� VDQJDW� SHUOX�
PHPDQIDDWNDQ� VRWZDUH� SHPEHODMDUDQ� \DQJ�
ODLQ� VHSHUWL� 3+(7� DJDU� VLVZD� PDPSX�
PHPDKDPL�GDQ�PHQHUDSNDQ�PDWHUL�ILVLND�EDLN�
VDDW�GL�GDODP�NHODV�PDXSXQ�GDODP�NHKLGXSDQ�
VHKDUL�KDUL��

��
8&$3$1�7(5,0$�.$6,+�

7HULPD� NDVLK� SHQHOLWL� VDPSDLNDQ�
NHSDGD� /330� 8QLYHUVLWDV� 0XKDPPDGL\DK�
0DWDUDP�DWDV�GXNXQJDQQ\D�WHUKDGDS�SURJUDP�
3HQHOLWLDQ� +LEDK� .RPSHWLWLI� 8QLYHUVLWDV�
VHKLQJJD� SHQHOLWL� GDSDW� PHQ\HODVDLNDQ�
SHQHOLWLDQ�WHSDW�SDGD�ZDNWXQ\D��

��
'$)7$5�58-8.$1�
,VODKXGLQ�� GNN�� ������Pengaruh Pemanfaatan 

Alat Peraga Berbasis Kearifan Lokal 
Terhadap Peningkatan Hasil Belajar 
Fisika Pada Siswa Kelas VIII DI MTs 
Nurul Iman NW Kembang Kerang 
Lombok Tengah  Tahun Pelajaran 
2017/2018�� 25%,7$�� 9ROXPH� ���
1RPRU� ��� 1RYHPEHU� ������ ,661� ��
�����������+DO����������

/XK� 3XWX� %XGL� <DVPLQL�� GNN�� ������Pelatihan 
Penggunaan IC 555 untuk 
Meningkatkan Keterampilan Guru 
Fisika SMP dan SMA Pembinaan 
Ekstrakuliker Elektronik Di Kecamatan 
Buleleng�� 6HPLQDU� 1DVLRQDO� )0,3$�

81',.6+$�,9�7DKXQ�������
1XUNDQFDQD��GNN��������Evaluasi Hasil Belajar. 

6XUDED\D��8VDKD�1DVLRQDO��
BBBBBBBBBBBBBB�� ������ Evaluasi Hasil 

Belajar. 6XUDED\D��8VDKD�1DVLRQDO��
6XUD\D�� $\X�� ������ Pengaruh Penggunaan 

Media Pembelajaran� Software 
Electronics Workbench �EWB��
Terhadap Hasil Belajar Siswa Pada 
Kompetensi Dasar Menerapkan 
Macam-Macam Rangkaian Flip-Flop 
Kelas X TAV Di SMK Negeri 1 
Madiun�� -XUQDO� 3HQGLGLNDQ� 7HNQLN�
(OHNWUR��9ROXPH����1RPRU�����7DKXQ�
��������������

6XJLRQR� ������ 0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI�
.XDOLWDWLI� GDQ� 5� 	� G�� %DQGXQJ�� &9�
$OIDEHWD��

BBBBBBB�� ������ 0HWRGH� 3HQHOLWLDQ� .XDQWLWDWLI�
.XDOLWDWLI� GDQ� 5� 	� G�� %DQGXQJ�� &9�
$OIDEHWD��

:LQDUQR�� ������ Pembuatan Media 
Pembelajaran Interaktif Elektronika 
Dasar Pada Sekolah Menengah 
Kejuruan Teknik Elektronika Audio 
Video�� -RXUQDO� 6SHHG – 6HQWUD�
3HQHOLWLDQ�(QJLQHHULQJ� GDQ�(GXNDVL� ±�
9ROXPH���1R������������LMQV�RUJ�

�


