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Abstrak: 3HQHOLWLDQ�LQL�EHUWXMXDQ�PHQ\HOLGLNL�NHHIHNWLIDQ�SURJUDP�SHPEHODMDUDQ�VWHUHRNLPLD�EHUEDVLV�

YLVXDOLVDVL��'�PROHNXO�PHQJJXQDNDQ�VDODK�VDWX�chemical drawing software�EHUEDVLV�open source,�\DNQL�

$YRJDGUR�GDQ�DQLPDVL�NHNLUDODQ�PHODOXL�NRPSXWHU�XQWXN�PHQLQJNDWNDQ�NHPDPSXDQ�VSDVLDO�PDKDVLVZD�

FDORQ�JXUX��6WXGL�PHQJJXQDNDQ�TXDVL� H[SHULPHQWDO� FRQWURO�JURXS�SUHWHVW�SRVWWHVW�GHVLJQ�� ,QVWUXPHQ�

SHQHOLWLDQ�WHUGLUL�DWDV����VRDO�SLOLKDQ�JDQGD�GLVHUWDL�DODVDQ�\DQJ�GLVXVXQ�EHUGDVDUNDQ�LQGLNDWRU�WLJD�GLPHQVL�

XWDPD�NHPDPSXDQ�VSDVLDO��6XEMHN�SHQHOLWLDQ�WHUGLUL�DWDV�NHODV�NRQWURO�GDQ�NHODV�HNVSHULPHQ��PDVLQJ�

PDVLQJ�DGD�VHEDQ\DN����PDKDVLVZD��7HNQLN�SHQJXPSXODQ�GDWD�GLODNXNDQ�GHQJDQ�WHV��VHGDQJ�DQDOLVLV�GDWD�

GLODNXNDQ�GHQJDQ�WHNQLN�VWDWLVWLN�GHQJDQ�EDQWXDQ�6366�YHUVL�����+DVLO�SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�

UDWD�UDWD�VNRU�SRVW�WHVW�NHPDPSXDQ�VSDVLDO�NHORPSRN�PDKDVLVZD�GHQJDQ�SHPEHODMDUDQ�VWHUHRNLPLD�EHUEDVLV�

YLVXDOLVDVL��'�PROHNXO�VHFDUD�VLJQL¿NDQ�OHELK�WLQJJL�GLEDQGLQJNDQ�NHORPSRN�PDKDVLVZD�\DQJ�PHGLD�

SHPEHODMDUDQQ\D�PHQJJXQDNDQ�molymod��.HHIHNWLIDQ�SURJUDP�GLWXQMXNNDQ�ROHK�SHQLQJNDWDQ�1�JDLQ�

GDODP�NDWHJRUL�VHGDQJ�GDQ�efek size (d��GDODP�NDWHJRUL�WLQJJL�XQWXN�NHWLJD�GLPHQVL�XWDPD�NHPDPSXDQ�

VSDVLDO���
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THE EFFECTIVENESS OF STEREOCHEMISTRY BASED ON 3D VISUALIZATION 

OF MOLECULES IN IMPROVING SPATIAL ABILITY

Abstract: 7KH�SXUSRVH� RI� WKLV� VWXG\� LV� WR� LQYHVWLJDWH� WKH� HIIHFWLYHQHVV� RI� VWHUHRFKHPLVWU\� OHDUQLQJ�

SURJUDPV�EDVHG�RQ��'�YLVXDOL]DWLRQ�RI�PROHFXOHV�XVLQJ�RSHQ�VRXUFH�FKHPLFDO�GUDZLQJ�VRIWZDUH��$YRJDGUR��

DQG�DQLPDWLRQ�RI�FKLUDOLW\�WR�LPSURYH�VSDWLDO�DELOLW\�RI�SURVSHFWLYH�WHDFKHUV��7KLV�VWXG\�XVHG�D�TXDVL�

H[SHULPHQWDO�FRQWURO�JURXS�SUH�WHVW�SRVW�WHVW�GHVLJQ��7KH�UHVHDUFK�LQVWUXPHQW�FRQVLVWHG�RI����PXOWLSOH�

FKRLFH�TXHVWLRQV�DORQJ�ZLWK�WKH�UHDVRQV�HODERUDWLRQ��FRPSRVHG�EDVHG�RQ�WKUHH�PDMRU�LQGLFDWRU�GLPHQVLRQV�

RI�VSDWLDO�DELOLW\��7KH�UHVHDUFK�ZDV�FRQGXFWHG�DW�D�/37.�LQ�/DPSXQJ�3URYLQFH��LQ�WKH�¿UVW�VHPHVWHU�RI�

$FDGHPLF�<HDU������������7KH�VXEMHFWV�FRQVLVWHG�RI�FRQWURO�FODVV�DQG�H[SHULPHQWDO�FODVV��HDFK�RI�ZKLFK�

FRQVLVWHG�RI����VWXGHQWV��7KH�UHVXOWV�VKRZHG�WKDW�WKH�DYHUDJH�SRVW�WHVW�VFRUH�RI�VSDWLDO�DELOLW\�RI�VWXGHQWV�

OHDUQLQJ�VWHUHRFKHPLVWU\�EDVHG�RQ��'�YLVXDOL]DWLRQ�RI�PROHFXOHV�ZDV�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�RI�

WKH�JURXS�RI�VWXGHQWV�OHDUQLQJ�XVLQJ�PRO\PRG�PHGLD��7KH�HIIHFWLYHQHVV�RI�WKH�SURJUDP�ZDV�VKRZQ�E\�

WKH�LQFUHDVH�LQ�1�JDLQ�LQ�WKH�PHGLXP�FDWHJRU\�DQG�HIIHFW�VL]H��d��LQ�KLJK�FDWHJRU\�IRU�WKH�WKUHH�PDLQ�

GLPHQVLRQV�RI�VSDWLDO�DELOLW\�
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PENDAHULUAN

.LPLD� RUJDQLN� PHUXSDNDQ� VDODK� VDWX�

FDEDQJ� LOPX�NLPLD� \DQJ� EHUSLMDN� SDGD� SUHPLV�

WXQJJDO��EDKZD�³SHULODNX�NLPLD�GLWHQWXNDQ�ROHK�

VWUXNWXU�PROHNXO´�0ROHNXO�GLJDPEDUNDQ�GDODP�

VWUXNWXU��'��+XEXQJDQ�SHQDWDDQ�DWRP�DWRP�GD-

ODP�UXDQJ��'�GDQ�VLIDW�VLIDW�\DQJ�GLDNLEDWNDQQ\D��

VHFDUD� NKXVXV� GLEDKDV� SDGD� WRSLN� VWHUHRNLPLD��

$GD�WLJD�DVSHN�NDMLDQ�GDODP�SHPEDKDVDQ�WRSLN�

VWHUHRNLPLD��\DLWX�LVRPHUL�JHRPHWUL��NRQIRUPDVL��

GDQ�NLUDOLWDV��0RUULVRQ	�%R\G���������

%DQ\DN�KDVLO�VWXGL�PHODSRUNDQ�EDKZD�VWH-

UHRNLPLD�PHUXSDNDQ�VDODK�VDWX�WRSLN�\DQJ�VXOLW�

GLSHODMDUL��%HEHUDSD� IDNWRU� \DQJ� WHULGHQWL¿NDVL�

VHEDJDL�SHQ\HEDE�NHVXOLWDQ�GL�DQWDUDQ\D�NDUHQD�

EHQDN�VHVHRUDQJ�SHUOX�PHQJLPDMLQDVLNDQ�DQWDUD�

VWUXNWXU��'�VXDWX�PROHNXO�GHQJDQ�JDPEDU�\DQJ�

GLFHWDN�GDODP��'��$EUDKDP��9DUJKHVH�	�7DQJ�

�������� NXUDQJQ\D� NHPDPSXDQ�PHQJLQWHJUDVL-

NDQ�DQWDUD�GH¿QLVL�GDQ�DWXUDQ�DWXUDQ��NXUDQJQ\D�

SHQJXDVDDQ� WHNQLN� SHQHPSDWDQ�SHQJDPDW�� UHQ-
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GDKQ\D�NHVDGDUDQ�VWUXNWXU�VSDVLDO��%RXNKHFKHP��

'XPRQ��	�=RXNUL���������+DO�LQL�GDSDW�GLSDKDPL��

NDUHQD� NHWLND�PHPSHODMDUL� NHWLJD� DVSHN� VWH-

UHRNLPLD��EHQDN�VHVHRUDQJ�GLWXQWXW�VHFDUD�DNWLI�

PHQJLPDMLQDVLNDQ�WDWDQDQ�UXDQJ�DWRP�DWRP�DWDX�

JXJXV�GDODP�VHEXDK�PROHNXO��'L�VDDW�PHPSHODMDUL�

NRQIRUPDVL��PHQXQWXW�LPDMLQDVL�SHQDWDDQ�GDODP�

UXDQJ�\DQJ�EHUEHGD�EHGD�DNLEDW�URWDVL�JXJXV�PH�

QJHOLOLQJL�LNDWDQ�1��'L�VDDW�PHPSHODMDUL�LVRPHUL�

JHRPHWUL�DWDX�LVRPHU�cistrans,PHQXQWXW�LPDMLQDVL�

SHQDWDDQ�GDODP�UXDQJ�\DQJ�EHUEHGD�EHGD�DNLEDW�

NHWHJDUDQ�DWDX�NHNDNXDQ�LNDWDQ�GDODP�PROHNXO�

.HNLUDODQ�PHQXQWXW� LPDMLQDVL� SHQDWDDQ� GDODP�

UXDQJ�\DQJ�EHUEHGD�EHGD�PHUXMXN�SDGD�PROHNXO�

PROHNXO� \DQJ� EHUVLIDW� WLGDN� GDSDW� GLKLPSLWNDQ�

GHQJDQ�PROHNXO� ED\DQJDQ� FHUPLQQ\D� �:DGH��

�������.HPDPSXDQ�VHVHRUDQJ�PHPDKDPL�VWUXNWXU��

�'�PROHNXO�GDQ�VHFDUD�PHQWDO�PHQJLPDMLQDVLNDQ�

SULODNXQ\D��GLNHQDO�VHEDJDL�NHPDPSXDQ�VSDVLDO�

�/RKPDQ�������GDODP�+DUOH�	�7RZQ��������3ULE\O�

	�%RGQHU��������&DUURO��������

/RKPDQ��+DUOH�	�7RZQ��������PHQGH¿QLVL-

NDQ�NHPDPSXDQ�VSDVLDO� VHEDJDL�� ³.HPDPSXDQ�

XQWXN�PHQJKDVLONDQ��PHQ\LPSDQ��GDQ�PHPDQLSX-

ODVL�JDPEDUDQ�YLVXDO�\DQJ�DEVWUDN´��3DGD�WLQJNDW�

\DQJ� SDOLQJ� GDVDU�� SHPLNLUDQ� VSDVLDO�PHPEX-

WXKNDQ�NHPDPSXDQ�XQWXN�PHQJRGH��PHQJLQJDW��

PHQJXEDK��GDQ�PHQFRFRNNDQ�UDQJVDQJDQ�VSDVLDO��

+DVLO� VWXGL�PHWD� DQDOLVLV�/RKPDQ��PHQHWDSNDQ�

WLJD� IDNWRU� XWDPD� \DQJ� GLLGHQWLILNDVL� VHEDJDL�

GLPHQVL�XWDPD�NHPDPSXDQ�VSDVLDO��IDNWRU�IDNWRU�

LQL�PXQFXO�VHFDUD�WHUXV�PHQHUXV�GDODP�UHDQDOLVLV��

7LJD� IDNWRU� XWDPD� WHUVHEXW� \DNQL� �L�� KXEXQJDQ�

VSDVLDO���LL��RULHQWDVL�VSDVLDO��GDQ��LLL��YLVXDOLVDVL�

VSDVLDO��)DNWRU�KXEXQJDQ�VSDVLDO�PHOLSXWL�WXJDV�

WXJDV�\DQJ�PHPHUOXNDQ�URWDVL�PHQWDO�GDUL�VXDWX�

RE\HN�EDLN�SDGD�ELGDQJ����'��DWDX�NHOXDU�ELGDQJ�

���'���2ULHQWDVL�VSDVLDO��PHOLSXWL�NHPDPSXDQ�XQ-

WXN�PHPED\DQJNDQ�EDJDLPDQD�VHEXDK�REMHN�DWDX�

DUUD\�DNDQ�WHUOLKDW�GDUL�SHUVSHNWLI�\DQJ�EHUEHGD�

GHQJDQ�UHRULHQWDVL�SHQJDPDW��9LVXDOLVDVL�VSDVLDO��

IDNWRU�LQL�WHUGLUL�DWDV�WXJDV�WXJDV�\DQJ�PHPLOLNL�

NRPSRQHQ� VSDVLDO�¿JXUDO� VHSHUWL� JHUDNDQ� DWDX�

SHUSLQGDKDQ�EDJLDQ�GDUL�JDPEDU��PHUXSDNDQ�WXJDV�

\DQJ�OHELK�NRPSOHNV�GDULSDGD�KXEXQJDQ�VSDVLDO�

PDXSXQ�WXJDV�WXJDV�RULHQWDVL�VSDVLDO�

.HOHPDKDQ� GDODP� NHPDPSXDQ� VSDVLDO�

LQGLYLGX��GLGXJD�NXDW�VHEDJDL�IDNWRU�XWDPD�\DQJ�

PHQ\HEDENDQ�VWHUHRNLPLD�GLDQJJDS�VHEDJDL�WRSLN�

VXOLW�GDODP�NDMLDQ�NLPLD�RUJDQLN��%HEHUDSD�KDVLO�

SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�SHUEHGDDQ�LQGL-

YLGX�GDODP�SHQDODUDQ�VSDVLDO�PHUXSDNDQ�IDNWRU�

XWDPD�\DQJ�EHUNRQWULEXVL� EDKNDQ�PHPSUHGLNVL�

NHEHUKDVLODQ� GDODP�SHUNXOLDKDQ� NLPLD� RUJDQLN�

�3U\ELO�	�%RGQHU�� ������ 6WLH��� HW� DO�� ������

3HQHOLWL�ODLQ�PHQ\DWDNDQ�EDKZD�PDKDVLVZD�EHU�

NHPDPSXDQ� VSDVLDO� WLQJJL� SDGD�PDWDNXOLDK�

NLPLD�XPXP��VHFDUD�VLJQL¿NDQ�OHELK�XQJJXO�SDGD�

SHUWDQ\DDQ�XMLDQ�JHRPHWUL�PROHNXO�GDQ�VWUXNWXU�

NULVWDO�GLEDQGLQJNDQ�PDKDVLVZD�EHUNHPDPSXDQ�

VSDVLDO�UHQGDK��&DUWHU��/DUXVVD��	�%RGQHU���������

6HODQMXWQ\D�� NHPDPSXDQ� VSDVLDO� GLDNXL� EHU-

SHUDQ�SHQWLQJ�XQWXN�NHEHUKDVLODQ�GDODP�EDQ\DN�

SHNHUMDDQ��PDXSXQ�SHUDQ�SUHGLNWLI�GDODP�SLOLKDQ�

NDULU� ELGDQJ�XWDPD�67(0� �science, tecnology, 

engineering, and mathematics�� �6RUE\�� �������

1DPXQ� GHPLNLDQ��PHVNLSXQ� NHEHUKDVLODQ� GD-

ODP�67(0�GDQ�GLVLSOLQ�ODLQQ\D��VHFDUD�VSHVL¿N�

WHUNDLW�HUDW�NHPDPSXDQ�VSDVLDO��SHQGLGLN�VHULQJ�

JDJDO�PHQJHPEDQJNDQ�NHPDPSXDQ�VSDVLDO�VLVZD�

�+DUOH�	�7RZQV��������

'DODP�NXULNXOXP�VDWX�/37.�GL�3URYLQVL�

/DPSXQJ�� WRSLN� VWHUHRNLPLD�PHUXSDNDQ� WRSLN�

DZDO� \DQJ� GLEDKDV� GDODP� SHUNXOLDKDQ�.LPLD�

2UJDQLN�/DQMXW�� 6XDWX�PDWD� NXOLDK�ZDMLE� \DQJ�

GLWDZDUNDQ�SDGD�VHPHVWHU����EHUERERW��VNV��3H-

PDKDPDQ�SDGD�WRSLN�VWHUHRNLPLD�PHQMDGL�GDVDU�

SHPDKDPDQ�SDGD� WRSLN�WRSLN� VHODQMXWQ\D� \DQJ�

PHPEDKDV�PHNDQLVPH�UHDNVL��6HODPD�LQL�SHUNX-

OLDKDQ�GDODP�WRSLN�VWHUHRNLPLD�GLVDMLNDQ�GHQJDQ�

PHGLD� ball and stick� \DQJ� GLGHPRQVWUDVLNDQ�

GRVHQ�� VHUWD�PRGHO�PROHNXO� EXDWDQ�\DQJ�ZDMLE�

GLEXDW�ROHK�VHWLDS�PDKDVLVZD�FDORQ�JXUX�XQWXN�

PHPSHUPXGDK�SHPEHODMDUDQ��1DPXQ�PHGLD�VWDWLV�

LQL�NXUDQJ�RSWLPDO��PDKDVLVZD�FDORQ�JXUX�PDVLK�

PHQJDODPL�NHVXOLWDQ�PHQDIVLUNDQ�QRWDVL�UHSUHVHQ-

WDVL��VHUWD�SHQJXEDKDQ�DQWDU�UHSUHVHQWDVL�

6HODLQ�PRGHO� ILVLN� WUDGLVLRQDO�ball and 

stick�\DQJ�EHUVLIDW�VWDWLV��YLVXDOLVDVL�GDQ�SURJUDP�

SHPRGHODQ�PROHNXO� VHFDUD� NRPSXWHULVDVL�� VDDW�

LQL�WHUVHGLD�GDQ�GDSDW�GLDNVHV�PHODOXL�VLWXV�VLWXV�

LQWHUQHW� VHFDUD�open sources�� 3URJUDP� WHUVHEXW�

GLSURPRVLNDQ�OHELK�XQJJXO�GLEDQGLQJNDQ�SHQJD�

MDUDQ�VWUXNWXU�PROHNXO�PHQJJXQDNDQ�UXPXV�JDULV�

PDXSXQ�PHQJJXQDNDQ�PRGHO� ILVLN�� 3URJUDP�

NRPSXWHU�EHUVLIDW�GLQDPLV��GDSDW�PHQDPSLONDQ�

VWUXNWXU�PROHNXO� GL� OD\DU�PHQMDGL� OHELK� ³WHUOL-

KDW´�GDQ�³EHUSHULODNX´�VHSHUWL�³PROHNXO�Q\DWD´�

�+DKUH��1HOVRQ�	�6KXVWHUPDQ���������'DPSDN�

SHPEHODMDUDQ�PHQJJXQDNDQ�SURJUDP�NRPSXWHU�

SXQ�WHODK�EDQ\DN�GLODSRUNDQ�SHQHOLWL�GLDQWDUDQ\D�

GDSDW� PHPEDQWX� VLVZD�PHQJDWDVL� NHVXOLWDQ��

PHPDKDPLVWUXNWXU�GDQ�HOHPDQ�VLPHWUL�PROHNXO�

NRPSOHNV��7XYL�$UDG�	�*RUVN\���������DODW�EDQWX�



��

HIHNWLI�XQWXN�SHQJDMDUDQ�VWHUHRNLPLD��$EUDKDP��

HW�DO.���������PHQLQJNDWNDQ�VNRU�SRVW�WHVW�VHFDUD�

VLJQL¿NDQ�SDGD�WRSLN�WHUNDLW�VXGXW�LNDWDQ��VLIDW�

VLIDW��'�PROHNXO�VHSHUWL�NLUDOLWDV�GDQ�NRQIRUPDVL�

�6SULQJHU���������

0HVNLSXQ� NHPDPSXDQ� VSDVLDO� LQGLYLGX�

WHODK� WHULGHQWL¿NDVL� VHEDJDL� IDNWRU� XWDPD�\DQJ�

PHQ\HEDENDQ� VWHUHRNLPLD� GLDQJJDS� VHEDJDL�

WRSLN�VXOLW��VHMDXK�LQL�EHOXP�EDQ\DN�VWXGL�\DQJ�

PHODSRUNDQ�SURJUDP�SHPEHODMDUDQ�\DQJ�EHUXSD\D�

PHODWLKNDQ�NHPDPSXDQ�VSDVLDO��+DO�LQL�SHQWLQJ��

PHQJLQJDW�NRQVHS� VWHUHRNLPLD�EHUVLIDW� DEVWUDN��

SDGD� OHYHO�PLNURVNRSLN�� VHUWD�PHPEXWXKNDQ�

SHPDKDPDQ� VSDVLDO� \DQJ� NRPSOHNV� �*LOEHUW��

�������

'DODP�DUWLNHO�LQL�DNDQ�GLSDSDUNDQ�LPSOH-

PHQWDVL� SURJUDP� SHPEHODMDUDQ� VWHUHRNLPLD�

PHQJJXQDNDQ�DSOLNDVL�structure drawing software 

EHUVLIDW�open source, $YRJDGUR��\DQJ�GDSDW�GL�

download PHODOXL�VLWXV�LQWHUQHW�KWWS���GRZQORDG�

FQHW�FRP�ZLQGRZV�JHRII�KXWFKLVRQ��� XQWXN�

PHPYLVXDOLVDVLNDQ� VWUXNWXU�PROHNXO� �'� \DQJ�

EHUVLIDW� LQWHUDNWLI�GDQ�GLQDPLV��3HQJJXQD�GDSDW�

PHQJXEDK�XEDK� WDPSLODQ�PROHNXO� GHQJDQ�EHU-

EDJDL� MHQLV� UHSUHVHQWDVL��PHURWDVLNDQQ\D�VHFDUD�

PXGDK�PHODOXL�mouse� VHKLQJJD� UHOHYDQ� XQWXN�

PHPEHODMDUNDQ� NRQVHS� NRQIRUPHU� GDQ� LVRPHUL�

JHRPHWUL�6HPHQWDUD� NRQVHS�NRQVHS� NHNLUDODQ��

GLYLVXDOLVDVLNDQ�PHODOXL� SURJUDP�DQLPDVL� \DQJ�

GLUDQFDQJ� VHODUDV� GHQJDQ� LQGLNDWRU� SHQFDSDLDQ�

NRQVHS� NHNLUDODQ� GDQ� LQGLNDWRU� NHWLJD� GLPHQVL�

XWDPD�NHPDPSXDQ�VSDVLDO�

METODE

6WXGL�PHQJJXQDNDQ�TXDVL� H[SHULPHQWDO�

control group pretest-posttest design�� 6WXGL� GL-

ODNVDQDNDQ�GL�3URJUDP�6WXGL�3HQGLGLNDQ�.LPLD�

-XUXVDQ�3HQGLGLNDQ�0,3$�GL� VHEXDK�/37.�GL�

3URYLQVL�/DPSXQJ�� VHPHVWHU� JDQMLO� WDKXQ�$ND-

GHPLN������������6WXGL�GLODNXNDQ� WHUKDGDS����

PDKDVLVZD�FDORQ�JXUX�VHPHVWHU����\DQJ�PHQJRQ-

WUDN�SHUNXOLDKDQ�.LPLD�2UJDQLN�/DQMXW��WHUGLUL���

NHODV��WHUGLUL�GDUL�NHODV�NRQWURO�GDQ�HNVSHULPHQ��

PDVLQJ�PDVLQJ�DGD�VHEDQ\DN����RUDQJ��3HQHQWXDQ�

NHODV� NRQWURO� GDQ� HNVSHULPHQ�GLODNXNDQ� VHFDUD�

XQGL�� 3DGD� NHODV� HNVSHULPHQ�GLEHULNDQ� WXWRULDO�

SUDNWLNXP�� VHODPD��� SHUWHPXDQ�#�����PHQLW�

7XWRULDO�SUDNWLNXP�EHUXSD�SHQJHQDODQ�software 

YLVXDOLVDVL� �'�PHQJJXQDNDQ�3DQGXDQ�7XWRULDO�

\DQJ� WHUYDOLGDVL� ROHK� SDNDU� NRPSXWDVL� NLPLD�

,PSOHPHQWDVL�SURJUDP�SHPEHODMDUDQ�VWHUHRNLPLD�

EHUEDVLV�YLVXDOLVDVL��'�GLODNVDQDNDQ�VHEDQ\DN���

SHUWHPXDQ�#��[���PHQLW�

,QVWUXPHQ�WHV�EHUXSD�WHV�NHPDPSXDQ�VSD-

VLDO�\DQJ�WHULQWHJUDVL�GHQJDQ�SHQJXDVDDQ�NRQVHS�

VWHUHRNLPLD�VHEDQ\DN����VRDO��EHUEHQWXN�SLOLKDQ�

EHUJDQGD�GLVHUWDL�DODVDQ��6NRU�PDNVLPXP�XQWXN�

WLDS�VRDO�DGDODK����PDVLQJ�PDVLQJ�VRDO�GLEHUL�VNRU�

��XQWXN�SLOLKDQ�SDGD�RSVL�MDZDEDQ�\DQJ�WHSDW��GDQ�

VNRU�PDNVLPXP ���XQWXN�MDZDEDQ�DODVDQ��

8QWXN�PHQJHWDKXL� SHQLQJNDWDQ� NHPDP-

SXDQ�VSDVLDO�DQWDUD�VHEHOXP�GDQ�VHVXGDK�SHPEH-

ODMDUDQ�GLWXQMXNNDQ�ROHK�JDLQ�WHUQRUPDOLVDVL���J!��

GLKLWXQJ�GHQJDQ�UXPXV�\DQJ�GLNHPEDQJNDQ�ROHK�

+DNH���������,QWHUSUHWDVL�QLODL�JDLQ�WHUQRUPDOLVDVL��

\DNQL��WLQJJL�ELOD�QLODL��J!��������VHGDQJ�ELOD�����

!���J!���������GDQ�UHQGDK�ELOD��J!������

(IHNWLYLWDV�SURJUDP�GLXNXU�GHQJDQ�effect 

size (d)� GLKLWXQJ�GHQJDQ�PHQJDPELO�SHUEHGDDQ�

GXD�QLODL�UDWD�UDWD�NHORPSRN�HNVSHULPHQ��0
$
��GDQ�

NHODV�NRQWURO��0
%
��GLEDJL�GHQJDQ�VHEDUDQ�UDWD�UDWD�

QLODL�VLVZD��6'
SRROHG

��\DLWX��

+DUJD�NRH¿VLHQ�GDPSDN��d��GLLQWHUSUHWVL-

NDQ�PHQJJXQDNDQ� NULWHULD�&RKHQ� �����GDODP�

&RH���������\DNQL�EHUNULWHULD�WLQJJL�ELOD��������d)��

�����VHGDQJ�ELOD��������d)�������GDQ�NHFLO�ELOD�����

���d)�������

8ML�VWDWLVWLN�PHQJJXQDNDQ�6366�YHUVL�����

$QDOLVLV�GDWD�GLODNXNDQ�PHODOXL�XML�W���independent 

sample t test��EDJL�NHORPSRN�GDWD�EHUGLVWULEXVL�

QRUPDO��%DJL�NHORPSRN�GDWD�\DQJ�WLGDN�EHUGLV�

WULEXVL� QRUPDO�� DQDOLVLV� VDWLVWLN�PHQJJXQDNDQ�

XML� VWDWLVWLN� QRQSDUDPHWULN��0DQQ�:KLWQH\�8��

8ML� VWDWLVWLN� GLODNXNDQ� SDGD� WDUDI� VLJQL¿NDQVL��

. �����

HASIL DAN PEMBAHASAN

Hasil Analisis Perbedaan Skor Pre-test, Post 

Test, dan N-gain Kemampuan Spasial 

+DVLO�DQDOLVLV�GDWD�SHUEHGDDQ�UDWD�UDWD�VNRU�

SUHWHV�GDQ�SRVWHVW�NHPDPSXDQ�VSDVLDO�DQWDUD�NHODV�

NRQWURO�\DNQL��NHORPSRN�PDKDVLVZD�\DQJ�GLEHUL�

SHPEHODMDUDQ� VWHUHRNLPLD� VHFDUD� NRQYHQVLRQDO�

PHQJJXQDNDQ�PRGHO�PROHNXO�molymod��1 �����

GDQ�NHORPSRN�PDKDVLVZD�\DQJ�GLEHUL�SHPEHODMD-

UDQ�VWHUHRNLPLD�PHQJJXQDNDQ�YLVXDOLVDVL�PROHNXO�

�'PHODOXL�chemical drawing software�$YRJDGUR�

GDQ� DQLPDVL� NHNLUDODQ� �1 ����� GLVDMLNDQ� SDGD�

7DEHO����

(IHNWLYLWDV�3HPEHODMDUDQ�6WHUHRNLPLD�%HUEDVLV�9LVXDOLVDVL��'�0ROHNXO�XQWXN�0HQLQJNDWNDQ�.HPDPSXDQ�6SDVLDO
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%HUGDVDUNDQ�GDWD�SDGD�7DEHO���GLSHUROHK�

LQIRUPDVL�EDKZD�EHUGDVDUNDQ�DQDOLVLV�VWDWLVWLN��VH�

FDUD�VLJQL¿�NDQ�WLGDN�WHUGDSDW�SHUEHGDDQ�UDWD�UDWD�

VNRU�SUHWHV�DQWDUD�GXD�NHORPSRN�PDKDVLVZD\DQJ�

EHUDVDO�GDUL�NHODV�NRQWURO�GDQ�HNVSHULPHQ��+DVLO�

XML�LQL�PHPEHULNDQ�NHVLPSXODQ�EDKZD�VHEHOXP�

LQWHUYHQVL��NHPDPSXDQ�VSDVLDO�PDKDVLVZD�FDORQ�

JXUX�SDGD�NHGXD�NHORPSRN�PDKDVLVZD�VDPD��3DGD�

XML�SHUEHGDDQ�UDWD�UDWD�VNRU�SRVW�WHVW��VDWX�SLKDN�

WHUKDGDS�NHGXD�NHORPSRN�GDWD��GLSHUROHK�QLODL�S�

 ���������S���������

6HWHODK� GLEDQGLQJNDQ� GHQJDQ� UXPXVDQ�

KLSRWHVLV�� GLVLPSXONDQ� EDKZD� NHORPSRN�PD�

KDVLVZD� FDORQ� JXUX� \DQJ� GLEHUL� SHPEHODMDUDQ�

PHQJJXQDNDQ� YLVXDOLVDVL� �'�PROHNXO� GHQJDQ�

software�$YRJDGUR�GDQ�DQLPDVL�NHNLUDODQ��VHFDUD�

VLJQL¿�NDQ��PHPLOLNL� NHPDPSXDQ� VSDVLDO� OHELK�

WLQJJL�GLEDQGLQJNDQ�NHORPSRN�PDKDVLVZD�FDORQ�

JXUX� \DQJ�PHQGDSDWNDQ� SHPEHODMDUDQ� VHFDUD�

NRQYHQVLRQDO��3DGD�1�JDLQ��KDVLO�XML�SHUEHGDDQ�

UDWD�UDWD�VDWX�SLKDN�WHUKDGDS�NHGXD�NHORPSRN�GDWD�

GLSHUROHK�QLODL�S� ���������S���������

6HWHODK� GLEDQGLQJNDQ� GHQJDQ� UXPXVDQ�

KLSRWHVLV�� KDVLO� XML� LQL� PHQXQMXNNDQ� EDKZD�

SHQLQJNDWDQ� VNRU� SUHWHVW� GDQ�SRVWWHVW� SDGD� WHVW�

NHPDPSXDQ�VSDVLDO�DQWDUD�NHORPSRN�PDKDVLVZD�

FDORQ� JXUX� \DQJ� GLEHUL� SHPEHODMDUDQ�PHQJJX�

QDNDQ�YLVXDOLVDVL� �'�PROHNXO�PHODOXL� software 

$YRJDGUR�GDQ�DQLPDVL�NHNLUDODQ��VHFDUD�VLJQL¿�NDQ�

OHELK�WLQJJL�GDULSDGD�NHORPSRN�PDKDVLVZD�\DQJ�

GLEHUL�SHPEHODMDUDQ�VWHUHRNLPLD�VHFDUD�NRQYHQ�

VLRQDO��+DVLO�GL�DWDV�PHQXQMXNNDQ�EDKZD�GDPSDN�

SHPEHODMDUDQ�PHQJJXQDNDQ�SURJUDP�NRPSXWHU�

VHFDUD�VLJQL¿�NDQ�GDSDW�PHQLQJNDWNDQ�NHPDPSXDQ�

VSDVLDO��+DO� LQL�GDSDW�GLSDKDPL��NDUHQD�PHODOXL�

YLVXDOLVDVL�PHQJJXQDNDQ� software $YRJDGUR�

�*DPEDU� ����PDVLQJ�PDVLQJ�PDKDVLVZD� FDORQ�

JXUX�PHPSHUROHK� SHQJDODPDQ� ³PHOLKDW� VHFDUD�

Q\DWD´�SHQDWDDQ�DWRP�DWRP�GDODP�UXDQJ�VHFDUD�

DNXUDW��

6HODLQ�LWX��software�MXJD�GLOHQJNDSL�GHQJDQ�

icon-icon� \DQJ�PHPEHODMDUNDQ�EDKZD�PROHNXO�

EHUVLIDW� GLQDPLV��0DKDVLVZD� VHEDJDL� SHQJJXQD�

GDSDW�PHQJRSHUDVLNDQ� URWDVL�PROHNXO�PHODOXL�

VXPEX�'HQJDQ� VRIWZDUH� LQL�� SHQJJXQD� GDSDW�

PHPYLVXDOLVDVLNDQ�JDPEDU�PROHNXO��'�GHQJDQ�

PHQJNOLN�LFRQ  \DQJ�GLJXQDNDQ�XQWXN�PHQJ�

JDPEDU��VDDW�LFRQ�GLNOLN��DNDQ�WDPSLO�draw set-

ting, JXQD�SHQJDWXUDQ�JDPEDU��GLDQWDUDQ\D�PHQX�

Tabel 1. Uji Perbedaan Rata-Rata Skor Pretest, Postest dan N-Gain Kemampuan Spasial antara 

Kelas Kontrol dan Eksperimen

Gambar 1. Tampilan Software Avogadro
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SHPLOLKDQ�MHQLV�DWRP��SHPLOLKDQ�MHQLV�LNDWDQ��GDQ�

SHQDPEDKDQ�DWRP�VHFDUD�RWRPDWLV��8QWXN�PHUR�

WDVLNDQ�PROHNXO� SDGD� OD\DU�� WHUVHGLD� LFRQ�  

LFRQ�LQL�VDQJDW�PHPEDQWX�PDKDVLVZD�PHODWLKNDQ�

VDODK�VDWX�GLPHVQVL�XWDPD�NHPDPSXDQ�VSDVLDO��

KXEXQJDQ�VSDVLDO�

Software YLVXDOLVDVL�PROHNXO�$YRJDGUR�

\DQJ�GLOHQJNDSL�IDVLOLWDV�PHURWDVLNDQ�PROHNXO�VH�

FDUD�LQWHUDNWLI��MXJD�EHUSHOXDQJ�PHQJDNWLINDQ�VLVL�

DNWLI�visuospasial sketchpath��VXDWX�WHPSDW�EDJLDQ�

RWDN�\DQJ�EHUWDQJJXQJ�MDZDE�PHQ\LPSDQ�LQIRU�

PDVL�YLVXDO�GDQ�VSDVLDO�GDODP�VLVWHP�NHUMD�work-

ing memory.�3URVHV�NRJQLVL�LQL�VHMDODQ�SHUVSHNWLI�

SVLNRORJL�NRJQLWLI�\DQJ�PHQJXQJNDSNDQ�EDKZD�

UDQJVDQJDQ�YLVXDO�DNDQ�PHQJDNWLINDQ�NRPSRQHQ�

PHPRUL�NHUMD��VNHWVD�YLVXR�VSDWLDO��0DWOLQ���������

.RPSRQHQ�LQL�EHUWDQJJXQJMDZDE�PHPSURVHV�LQ�

IRUPDVL�YLVXDO�GDQ�VSDVLDO��,QIRUPDVL�YLVXDO�\DQJ�

PDVXN�NH� GDODP�PHPRUL� NHUMD�� DNDQ�GLVHOHNVL��

,QIRUPDVL�EHUNPDNQDDNDQGLNRGH�PHQMDGL�EDJLDQ�

GDUL� VLVWHP�SHQJHWDKXDQ� \DQJ� GLVLPSDQ� GDODP�

long-term memory �0DWOLQ��������

Efektivitas Program Pembelajaran

+DVLO� VWXGL�PHWD�DQDOLVLV�/RKPDQ� �+DUOH�

	�7RZQV��������PHQHWDSNDQ�DGD�WLJD�IDNWRU�SH�

QHQWX��\DQJ�GLLGHQWL¿�NDVL�VHEDJDL�GLPHQVL�XWDPD��

NHPDPSXDQ�VSDVLDO��7LJD�IDNWRU�XWDPD�WHUVHEXW�

\DNQL��L��KXEXQJDQ�VSDVLDO���LL��RULHQWDVL�VSDVLDO��

GDQ� �LLL�� YLVXDOLVDVL� VSDVLDO�+DVLO� VNRU� UDWD�UDWD�

1�JDLQ� XQWXN�PHQJHWDKXL� SHQLQJNDWDQ� NHWLJD�

GLPHQVL� NHPDPSXDQ� VSDVLDO� DQWDUD� NHORPSRN�

PDKDVLVZD�\DQJ�GLEHUL�SHPEHODMDUDQ�GHQJDQ�YL�

VXDOLVDVL��'�GHQJDQ�NHORPSRN�PDKDVLVZD�\DQJ�

GLEHUL� SHPEHODMDUDQ�PHQJJXQDNDQ�molymod 

VHEDJDL�PHGLD��GLVDMLNDQ�SDGD�*DPEDU���

*DPEDU����3UR¿�O�6NRU�5DWD�UDWD�Q�JDLQ�SDGD�

ketiga Dimensi Kemampuan Spasial antara 

kelompok mahasiswa dalam kelas kontrol 

dan eksperimen

'LSHUROHK�LQIRUPDVL�EDKZD��VNRU�UDWD�UDWD�

1�JDLQ�SDGD�NHWLJD�GLPHQVL�XWDPD�NHPDPSXDQ�

VSDVLDO�\DNQL�KXEXQJDQ�VSDVLDO��RULHQWDVL�VSDVLDO��

GDQ� YLVXDOLVDVL� VSDVLDO� XQWXN� NHORPSRN�PDKD�

VLVZD�GDODP�NHODV� NRQWURO� EHUDGD�SDGD�NULWHULD�

UHQGDK�� VHPHQWDUD� VNRU� UDWD�UDWD�1�JDLQ� SDGD�

NHWLJD� GLPHQVL� XWDPD� NHPDPSXDQ� VSDVLDO� NH�

ORPSRN�PDKDVLVZD�GDODP�NHODV�HNVSHULPHQ�EHU�

NULWHULD�VHGDQJ��+DVLO�VWXGL�PHQXQMXNNDQ�EDKZD�

GDUL� NHWLJD�GLPHQVL� XWDPD�NHPDPSXDQ� VSDVLDO��

EDLN� NHODV� \DQJ� GLEHUL� SHPEHODMDUDQ� GHQJDQ�

PHQJJXQDNDQ� YLVXDOLVDVL� �'�PHODOXL� software 

$YRJDGUR�GDQ�DQLPDVL�NHNLUDODQ��PDXSXQ�NHODV�

\DQJ�GLEHUL�SHPEHODMDUDQ�GHQJDQ�PHQJJXQDNDQ�

PRGHO�molymod��PHQJDODPL� SHQLQJNDWDQ� \DQJ�

SDOLQJ� WLQJJL�SDGD�GLPHQVL�NHPDPSXDQ� VSDVLDO�

SDGD�KXEXQJDQ�VSDVLDO��GDQ�SHQLQJNDWDQ�SDOLQJ�

NHFLO�SDGD�GLPHQVL�YLVXDOLVDVL�VSDVLDO��)DNWD�LQL�

GDSDW�GLSDKDPL�NDUHQD�WXJDV�WXJDV�\DQJ�GLXNXU�

SDGD�GLPHQVL�KXEXQJDQ�VSDVLDO�WHUNDLW�URWDVL�GDQ�

UHÀ�HNVL�

(IHNWLYLWDV�3HPEHODMDUDQ�6WHUHRNLPLD�%HUEDVLV�9LVXDOLVDVL��'�0ROHNXO�XQWXN�0HQLQJNDWNDQ�.HPDPSXDQ�6SDVLDO

Tabel 2. Hubungan antara Indikator Kemampuan Spasial pada Dimensi Utama Hubungan Spasial 

dan Nomor Soal Tes 
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7XJDV�LQL�OHELK�PXGDK��NDUHQD�WLGDN�WHUODOX�

NRPSOHNV�GLEDQGLQJNDQ�WXJDV�WXJDV�\DQJ�GLXNXU�

GDODP�GLPHQVL�YLVXDOLVDVL�VSDVLDO��+DVLO�LQL�PHQ-

GXNXQJ�WHRUL�\DQJ�GLNHPXNDNDQ�/RKPDQ��+DUOH�

	�7RZQV�������\DQJ�PHQ\DWDNDQ�EDKZD�GLPHQVL�

KXEXQJDQ� VSDVLDO� WHUGLUL� GDUL� WXJDV�WXJDV� \DQJ�

PHPHUOXNDQ�URWDVL�PHQWDO�GDUL�VXDWX�RE\HN�EDLN�

SDGD�ELGDQJ����'��DWDX�NHOXDU�ELGDQJ����'���'L-

PHQVL�RULHQWDVL�VSDVLDO�PHOLSXWL�NHPDPSXDQ�XQ-

WXN�PHPED\DQJNDQ�EDJDLPDQD�VHEXDK�REMHN�DWDX�

DUUD\�DNDQ�WHUOLKDW�GDUL�SHUVSHNWLI�\DQJ�EHUEHGD�

GHQJDQ�UHRULHQWDVL�SHQJDPDW��'LPHQVL�YLVXDOLVDVL�

VSDVLDO� WHUGLUL� WXJDV�WXJDV� \DQJ�PHPLOLNL� NRP-

SRQHQ�VSDVLDO�¿JXUDO�VHSHUWL�JHUDNDQ�DWDX�SHUSLQ�

GDKDQ�EDJLDQ�GDUL�JDPEDU��GDQ�PHUXSDNDQ�WXJDV�

\DQJ� OHELK� NRPSOHNV� GDULSDGD� WXJDV� KXEXQJDQ�

VSDVLDO�DWDX�WXJDV�RULHQWDVL�VSDVLDO�

(a) Profil Kemampuan Spasial Mahasiswa 

Pada Dimensi Utama Hubungan Spasial

$GD���VRDO�WHVW�GLWXMXNDQ�XQWXN�SHQJXNXUDQ�

NHPDPSXDQ�VSDVLDO�SDGD�GLPHQVL�XWDPD�KXEXQJ�

DQ� VSDVLDO�� 3DGD�7DEHO� �� GLSDSDUNDQ�KXEXQJDQ�

DQWDUD� VXEWRSLN� VWHUHRNLPLD� GHQJDQ� LQGLNDWRU�

GLPHQVL� KXEXQJDQ� VSDVLDO� GDQ�QRPRU� VRDOSDGD�

LQVWUXPHQ�WHVW�NHPDPSXDQ�VSDVLDO�

*DPEDU����3UR¿O�6NRU�5DWD�UDWD�1�JDLQ�

pada Dimensi Hubungan Spasial antara 

Kelompok Mahasiswa dalam Kelas Kontrol 

dan Eksperimen

3UR¿O�UDWD�UDWD�VNRU�1�JDLQ�NHGXD�NHORP-

SRN�PDKDVLVZD�XQWXN���VRDO�\DQJ�GLXMLNDQ��GLVD-

MLNDQ�SDGD�*DPEDU����%HUGDVDUNDQ�SUR¿O�WHUVHEXW�

GLSHUROHK�LQIRUPDVL�EDKZD�UDWD�UDWD�VNRU�1�JDLQ�

SDGD� NHORPSRN�PDKDVLVZD� \DQJ� SHPEHODMDUDQ�

VWHUHRNLPLDQ\D�EHUEDVLV�YLVXDOLVDVL��'��WHUGDSDW�

VDWX�QRPRU��VRDO�QR�����EHUNULWHULD�WLQJJL��GDQ���

VRDO�EHUNULWHULD�VHGDQJ��GDQ���VRDO��\DNQL�VRDO�QR�

����EHUNULWHULD�UHQGDK��3DGD�NHORPSRN�PDKDVLVZD�

\DQJ� SHPEHODMDUQQ\D�PHQJJXQDNDQ�molymod, 

WHUGDSDW� �� EXDK� VRDO� GHQJDQ� VNRU� UDWD�UDWD�1�

JDLQ�EHUNULWHULD�VHGDQJ�GDQ�WHUGDSDW���VRDO� ODLQ�

EHUNULWHULD�UHQGDK��,QIRUPDVL�ODLQ�\DQJ�GLSHUROHK�

GDUL�JUD¿N�\DQJ�GLVDMLNDQ��VRDO�QR���\DLWX�SDGD�

VXEWRSLN� LVRPHUL� JHRPHWUL� EHUDGD�SDGD�NULWHULD�

WLQJJL��GDQ�\DQJ�SDOLQJ�UHQGDK�DGD�SDGD�VRDO�QR�

���SDGD�VXEWRSLN�NHNLUDODQ�

,WHP�WHV�QR���GDQ�LWHP�QR����GLVDMLNDQ�SDGD�

*DPEDU����3HQMHODVDQ�\DQJ�GDSDW�GLNHPXNDNDQ�

XQWXN�PHQMHODVNDQ�DODVDQ�EDKZD�SDGD�VRDO�QR-

PRU����*E��D���VNRU�UDWD�UDWD�1�JDLQ�NHORPSRN�

PDKDVLVZD� HNVSHULPHQ�EHUNULWHULD� WLQJJL� XQWXN�

GLPHQVL�KXEXQJDQ� VSDVLDO� DGDODK�EDKZD�GDODP�

SHPEHODMDUDQ��PDKDVLVZD� SDGD� NHORPSRN� LQL�

VXGDK�PHQJHQDO�RSHUDVL�software�$YRJDGUR�VHMDN�

WXWRULDO�SUDNWLNXP�GLEDQGLQJNDQ�GHQJDQ�NHORP-

SRN�NRQWURO�

*DPEDU�����D��,WHP�6RDO�1RPRU�����E��,WHP�

Soal Nomor 15

0DKDVLZD� GDODP�NHORPSRN� HNHSHULPHQ�

VXGDK� WHUODWLK�PHPED\DQJNDQ� GDODP� EHQDN��

NHGXGXNDQ�DWRP�DWRP�DQWDUD�VHEHOXP�GDQ�VHVX-

GDK�RSHUDVL�URWDVL�'DSDW�GLSDKDPL�NDUHQD�PHODOXL�

software�$YRJDGUR��RSHUDVL�URWDVL�PXGDK�GLMDODQ�

NDQ�PHODOXL�mouse GDQ�LQWHUDNWLI�)DNWRU�ODLQ�\DQJ�

GLGXJD�EHUSHQJDUXK�GDODP�NHPDPSXDQ� VSDVLDO�

PDKDVLVZD�SDGD�GLPHQVL�KXEXQJDQ�VSDVLDO��DGDODK�

VWUXNWXU�PROHNXO��6WUXNWXU�PROHNXO�SDGD�VRDO�QR���

�*E�D���WHUNDLW�NHLVRPHUDQ�JHRPHWUL��PHUXSDNDQ�
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PROHNXO�DONHQD�\DQJ�EHUKLEULGLVDVL�sp2��EHUEHQWXN�

GDWDU�SODQDU��VHPHQWDUD�PROHNXO�SDGD�VRDO�QRPRU�

��� �*E�� �E�� EHUEHQWXN� WHWUDKHGUDO�� 3HQDWDDQ�

DWRP�DWRP�GDODP�VWUXNWXU�PROHNXO�DONHQD�OHELK�

VHGHUKDQD� GLEDQGLQJNDQ� SHQDWDDQ� DWRP�GDODP�

VWUXNWXU�WHWUDKHGUDO�\DQJ�OHELK�NRPSOHNV�

'DODP�KDO�LQL��WDPSDN�EDKZD�PDKDVLVZD�

GDODP� NHORPSRN� HNVSHULPHQ�PDXSXQ� NRQWURO�

OHELK�PXGDK�PHQJLPDMLQDVLNDQ� URWDVL�PROHNXO�

VHGHUKDQD�GDULSDGD�PROHNXO�PROHNXO�NLUDO�\DQJ�

EHUEHQWXN�OHELK�NRPSOHNV�+DVLO�LQL�PHQGXNXQJ�

NDMLDQ�\DQJ�GLODSRUNDQ�ROHK�2OLPSR�et al���������

EDKZD�NRPSOHNVLWDV�VWUXNWXU�PHPSHQJDUXKL�NL-

QHUMD�PDKDVLVZD�GDODP� WXJDV�WXJDV� URWDVL�SDGD�

3UR\HNVL�1HZPDQ�

Profil Kemampuan Spasial pada Dimensi 

Utama Orientasi Spasial

$GD���VRDO�WHV�GLWXMXNDQ�XQWXN�SHQJXNXUDQ�

NHPDPSXDQ�VSDVLDO�SDGD�GLPHQVL�XWDPD�KXEXQJ�

DQ� VSDVLDO�� 3DGD�7DEHO� �� GLSDSDUNDQ�KXEXQJDQ�

DQWDUD� VXEWRSLN� VWHUHRNLPLD� GHQJDQ� LQGLNDWRU�

GLPHQVL� RULHQWDVL� VSDVLDO� GDQ� QRPRU� VRDO� SDGD�

LQVWUXPHQ� WHVW� NHPDPSXDQ� VSDVLDO�� 3UR¿O� UDWD�

UDWD� VNRU�1�JDLQ� NHGXD� NHORPSRN�PDKDVLVZD�

XQWXN���VRDO� �7DEHO����\DQJ�GLXMLNDQ��GLVDMLNDQ�

SDGD�*DPEDU���

*DPEDU����3UR¿O�6NRU�5DWD�UDWD�1�JDLQ�

pada Dimensi Orientasi Spasial antara 

Kelompok Mahasiswa dalam Kelas Kontrol 

dan Eksperimen

%HUGDVDUNDQ�SUR¿O�WHUVHEXW�GLSHUROHK�LQIRU-

PDVL�EDKZD�UDWD�UDWD�VNRU�1�JDLQ�SDGD�NHORPSRN�

PDKDVLVZD� \DQJ� SHPEHODMDUDQ� VWHUHRNLPLDQ\D�

EHUEDVLV�YLVXDOLVDVL��'��EHUNULWHULD�VHGDQJ�SDGD�

NH��� VRDO� \DQJ� GLXMLNDQ�� 3DGD� NHORPSRN�PD-

KDVLVZD� \DQJ� SHPEHODMDUDQQ\D�PHQJJXQDNDQ�

molymod,�WHUGDSDW���EXDK�VRDO��QR����GDQ�QR���

GHQJDQ�VNRU�UDWD�UDWD�1�JDLQ�EHUNULWHULD�VHGDQJ�

GDQ�WHUGDSDW���VRDO�ODLQ�EHUNULWHULD�UHQGDK��+DVLO�

LQL�PHQXQMXNNDQ� EDKZD� NHORPSRN�PDKDVLVZD�

\DQJ�SHPEHODMDUDQQ\D�PHQJJXQDNDQ�YLVXDOLVDVL�

�'�GHQJDQ�$YRJDGUR�SDGD�WRSLN�NRQIRUPDVL�GDQ�

LVRPHUL�JHRPHWUL�VHUWD�DQLPDVL�SDGD�WRSLN�NHNLUDO-

DQ�GDSDW�PHQLQJNDWNDQ�NHPDPSXDQ�VSDVLDO�PD-

KDVLVZD�FDORQ�JXUX�SDGD�GLPHQVL�RULHQWDVL�VSDVLDO�

GHQJDQ�UDWD�UDWD�SDGD�NULWHULD�VHGDQJ�

(IHNWLYLWDV�3HPEHODMDUDQ�6WHUHRNLPLD�%HUEDVLV�9LVXDOLVDVL��'�0ROHNXO�XQWXN�0HQLQJNDWNDQ�.HPDPSXDQ�6SDVLDO

Tabel 3. Hubungan antara Indikator Kemampuan Spasial pada Dimensi Utama Orientasi Spasial 

dengan Nomor Soal Tes. 
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%HUGDVDUNDQ�*DPEDU� ��� GLSHUROHK� LQIRU-

PDVL�EDKZD�SDGD�VRDO�QRPRU����EDLN�NHORPSRN�

PDKDVLVZD�SDGD�NHORPSRN�HNVSHULPHQ�PDXSXQ�

NHORPSRN�NRQWURO��UDWD�UDWD�VNRU�1�JDLQ�KDPSLU�

VDPD��$UWLQ\D�NHGXD�NHORPSRN�PDKDVLVZD�EDLN�

\DQJ�SHPEHODMDUDQQ\D�PHQJJXQDNDQ�YLVXDOLVDVL�

$YRJDGUR�PDXSXQ�PHQJJXQDNDQ�PRO\PRG��PH�

QJDODPL� SHQLQJNDWDQ� VDPD��'DSDW� GLSDKDPL��

NDUHQD�SDGD� LWHP� WHV� LQL� LQGLNDWRU� \DQJ�GLXNXU�

DGDODK�PDPSX�PHQJLGHQWL¿NDVL�VHFDUD�WHSDW�WD-

WDQDQ��DWDX�RULHQWDVL�DWRP�DWRP�GDODP�SUR\HNVL�

1HZPDQ�EDJL�VXDWX�VWUXNWXU�NRQIRUPHU�\DQJ�GLYL-

VXDOLVDVLNDQ�VHFDUD��'��$UWLQ\D�XQWXN�VRDO�QRPRU�

���*DPEDU���PHODOXL�PRGHO�PRO\PRG��PDKDVLVZD�

SDGD� NHORPSRN�NRQWURO�PDPSX�PHPDKDPL� WD-

WDQDQ�DWRP�VXDWX�VWUXNWXU��GHQJDQ�EDLN�

3UR¿O�.HPDPSXDQ�6SDVLDO�0DKDVLVZD�SDGD�

Dimensi Utama Visualisasi Spasial

$GD���VRDO�WHVW�GLWXMXNDQ�XQWXN�SHQJXNXUDQ�

NHPDPSXDQ�VSDVLDO�SDGD�GLPHQVL�XWDPD�YLVXDO-

LVDVL�VSDVLDO��3DGD�7DEHO���GLSDSDUNDQ�KXEXQJDQ�

DQWDUD� VXEWRSLN� VWHUHRNLPLD� GHQJDQ� LQGLNDWRU�

GLPHQVL�XWDPD�YLVXDOLVDVL�VSDVLDO�GDQ�QRPRU�VRDO�

SDGD�LQVWUXPHQ�WHVW��3UR¿O�UDWD�UDWD�VNRU�1�JDLQ�

NHGXD�NHORPSRN�PDKDVLVZD�XQWXN��� VRDO�\DQJ�

GLXMLNDQ��GLVDMLNDQ�SDGD�*DPEDU�����%HUGDVDUNDQ�

SUR¿O� WHUVHEXW� GLSHUROHK� LQIRUPDVL� EDKZD� UDWD�

UDWD�VNRU�1�JDLQ�SDGD�NHORPSRN�PDKDVLVZD�\DQJ�

SHPEHODMDUDQ�VWHUHRNLPLDQ\D�EHUEDVLV�YLVXDOLVDVL�

�'��WHUGDSDW���VRDO�EHUNULWHULD�VHGDQJ��GDQ���VRDO�

EHUNULWHULD�UHQGDK��\DNQL�VRDO�QRPRU����GDQ����

3DGD�NHORPSRN�PDKDVLVZD�\DQJ�SHPEH-

ODMDUDQQ\D�PHQJJXQDNDQ�molymod,� WHUGDSDW� ��

Gambar 6. Item Tes no. 8 pada Instrumen Tes Kemampuan Spasial pada Dimensi Utama 

Orientasi Spasial

7DEHO�����+XEXQJDQ�DQWDUD�,QGLNDWRU�.HPDPSXDQ�6SDVLDO�SDGD�'LPHQVL�8WDPD�9LVXDOLVDVL�6SDVLDO�

dengan Nomor Soal Tes
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EXDK� VRDO� GHQJDQ� VNRU� UDWD�UDWD�1�gain� EHUNUL-

WHULD�VHGDQJ�GDQ�WHUGDSDW���VRDO�ODLQ�EHUNULWHULD�

UHQGDK��,QIRUPDVL�ODLQ�\DQJ�GLSHUROHK�GDUL�JUD¿N�

\DQJ�GLVDMLNDQ��VRDO�QRPRU���\DLWX�SDGD�VXEWRSLN�

NHNLUDODQ��SDGD�NHODV�\DQJ�SHPEHODMDUDQQ\D�VH-

FDUD�NRQYHQVLRQDO��UDWD�UDWD�VNRU�1�Gain�EHUQLODL�

QHJDWLI�$UWLQ\D�UDWD�UDWD�VNRU�post-test�OHELK�UHQ-

GDK�GLEDQGLQJNDQ�VNRU�pre-test�

*DPEDU����3UR¿O�6NRU�5DWD�UDWD�1�JDLQ�

pada Dimensi Visualisasi Spasial 

antara Kelompok Mahasiswa dalam Kelas 

Kontrol dan Eksperimen

3DGD�7DEHO���GLWXQMXNNDQ�KDVLO�SHUKLWXQJDQ�

HIHN�VL]H�SDGD�NHWLJD�GLPHQVL�XWDPD�NHPDPSXDQ�

VSDVLDO�XQWXN�PHQXQMXNNDQ�NHHIHNWLIDQ�SURJUDP�

SHPEHODMDUDQ� VWHUHRNLPLD� EHUEDVLV� YLVXDOLVDVL�

�'�PROHNXO�

Pembahasan

'LSHUROHK�LQIRUPDVL�EDKZD�EHVDUQ\D�effect 

size�SDGD�NHWLJD�GLPHQVL�NHPDPSXDQ�VSDVLDO�\DLWX�

KXEXQJDQ�VSDVLDO��RULHQWDVL� VSDVLDO�GDQ�YLVXDOL�

VDVL� VSDVLDO��PHQXUXW�&RKHQ� ������� WHUJRORQJ�

WLQJJL��+DO� LQL�PHQJLQGLNDVLNDQ�EDKZD�SRJUDP�

SHPEHODMDUDQ�PHODOXL� SHQJJXQDDQ� software YL-

VXDOLVDVL��'�PROHNXO�EHUEDVLV�open-source�VDQ-

JDW�HIHNWLI�GDODP�PHQLQJNDWNDQ�NHWLJD�GLPHQVL�

XWDPD�NHPDPSXDQ�VSDVLDO��+DVLO�LQL�PHQGXNXQJ�

EHEHUDSD� SHQHOLWL� \DQJ�PHQ\DWDNDQ�EDKZD�NH-

PDPSXDQ� VSDVLDO� EHUNHPEDQJ� VHODPD� VHXPXU�

KLGXS� VHVHRUDQJ�� GDQ� EDKZD� LQWHUYHQVL� GDSDW�

PHQLQJNDWNDQ�NHPDPSXDQ�VSDVLDO�PHVNLSXQ�DGD�

VHEDJLDQ�DKOL�WLGDN�VHSHQGDSDW�GDQ�EHUSDQGDQJDQ�

EDKZD�NHPDPSXDQ�VSDVLDO�EHUVLIDW�NHPDPSXDQ�

EDZDDQ�GDULSDGD�NHWHUDPSLODQ� trainable� �+DUOH�

	�7RZQV�����������

+DO�LQL�GDSDW�GLSDKDPL�NDUHQD�GDODP�NHODV�

\DQJ�SHPEHODMDUDQQ\D�PHODOXL�chemical drawing 

software,�$YRJDGUR, PDVLQJ�PDVLQJ�PDKDVLVZD�

WHUOLEDW� VHFDUD� DNWLI�� WHUODWLK�PHQJJDPEDUNDQ�

EHUEDJDL�VWUXNWXU��'�PROHNXO��VHODQMXWQ\D�VHFDUD�

LQWHUDNWLI�PHODOXL�PRXVH��GDSDW�PHURWDVLNDQQ\D�

VHFDUD�GLQDPLV��PHQJDPDWL�VHFDUD�DNWLI�SHUXEDKDQ�

SRVLVL�DWRP�DWRP��PHPEDQGLQJNDQ�WDWDQDQ�DWRP�

VHFDUD�MHODV�GDODP�UXDQJ�DQWDUD�VHEHOXP�VHVXGDK�

URWDVL��'L\DNLQL��PHODOXL�SURVHV�LQL��UDQJVDQJDQ�

YLVXDO�PHODOXL�NRPSXWHU�EHUXSD�VWUXNWXU�VWUXNWXU�

�'�PROHNXO�\DQJ�GLQDPLV�LQL��PHQJDNWLINDQ�NRP-

SRQHQ�PHPRUL�NHUMD��VNHWVD�YLVXR�VSDWLDO�PDKD-

VLVZD��GHQJDQ�GHPLNLDQ�GLPHQVL�KXEXQJDQ�VSDVLDO�

\DQJ�PHOLEDWNDQ�RSHUDVL�URWDVL��GLWLQJNDWNDQ��

0HODOXL�DQLPDVL�NHNLUDODQ��PDKDVLVZD�MXJD�

GLODWLKNDQ�XQWXN�PHQJDPDWL�VHFDUD�DNWLI�SURVHV�

UHÀHNVL�VWUXNWXU�PROHNXO�NLUDO��'��MXJD�WUDQVODVL�

GDUL�VDWX�UHSUHVHQWDVL�VWUXNWXU�PROHNXO�NH�UHSUH-

VHQWDVL�ODLQ��VHFDUD�GLQDPLV��SURVHV�LQL�PHPEDQWX�

PDKDVLVZD�PHODWLKNDQ�GLPHQVL�KXEXQJDQ�VSDVLDO�

GDQ�YLVXDOLVDVL�VSDVLDO��PHODOXL�DQLPDVL�NHNLUDODQ�

\DQJ�PHPYLVXDOLVDVLNDQ� RULHQWDVL� SDVDQJDQ�

SDVDQJDQ�HQDQVLRPHU��5��GDQ��6��\DQJ�GLQDPLV��

GLPHQVL�XWDPD�RULHQWDVL�VSDVLDO�GLODWLKNDQ��+DO�LQL�

WHQWX�VDMD�WLGDN�WHUSHQXKL�ELOD�GDODP�SHPEHODMDUDQ�

PHQJJXQDNDQ�PRGHO�ball & stick�\DQJ�VWDWLV��

6HODLQ�LWX��SHQWLQJQ\D�SHUDQ�PHGLD�YLVXDOL�

VDVL�GLQ\DWDNDQ�GDODP�OLWHUDWXU�GDQ�KDVLO�SHQHOL-

WLDQ��GL�DQWDUDQ\D�5XVPDQ��.XUQLDZDQ��	�5L\DQD�

�������PHQ\DWDNDQ� EDKZD�YLVXDOLVDVL�PROHNXO�

PHODOXL�NRPSXWHU�PHPEDQWX�PHQ\DPSDLNDQ�LQ-

IRUPDVL�JXQD�PHPSHUROHK�SHQJHWDKXDQ��$EUDKDP�

et al����������PHODSRUNDQ�EDKZD�NHORPSRN�PD-

KDVLVZD�\DQJ�GLEHUL�UHSUHVHQWDVL�PROHNXO�PHODOXL�

(IHNWLYLWDV�3HPEHODMDUDQ�6WHUHRNLPLD�%HUEDVLV�9LVXDOLVDVL��'�0ROHNXO�XQWXN�0HQLQJNDWNDQ�.HPDPSXDQ�6SDVLDO

Tabel 5. Effect Size pada Ketiga Dimensi Utama Kemampuan Spasial antara Kelas Kontrol dan 

Eksperimen
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NRPSXWHU�PHPSHUROHK� VNRU� OHELK� WLQJJL� VHFDUD�

VLJQL¿NDQ�GDUL�NHORPSRN�NRQWURO�\DQJ�SHPEHOD-

MDUDQ�VWHUHRNLPLDQ\D�PHQJJXQDNDQ�PRGHO�¿VLN�

ball and stick�GDQ�JDPEDU��'��

6SULQJHU���������PHQJNODLP�EDKZD�GHQJDQ�

VHNHGDU�PHOLKDW�PDQLSXODVL�PDQLSXODVL� VHFDUD��

WHSDW�\DQJ�GLODNXNDQ�GRVHQ�SDGD�VHEXDK�PRGHO�

NRPSXWHU�VHODPD�GXD�VHPHVWHU� VHFDUD�EHUWXUXW�

WXUXW�SDGD�SHUNXOLDKDQ�NLPLD�RUJDQLN�SDGD�PD-

KDVLVZD�6���PHQLQJNDWNDQ�VNRU�SRVW�WHVW�VHFDUD�

VLJQL¿NDQ�SDGD�WRSLN�WHUNDLW�VXGXW�LNDWDQ��VLIDW�

VLIDW��'�PROHNXO�VHSHUWL�NLUDOLWDV�GDQ�NRQIRUPDVL��

6HODLQ�LWX�SHPEHODMDUDQ�GHQJDQ�PHGLD�YLVXDOLVDVL�

PHQDULN� GDQ�PHPEDQWX�PDKDVLVZD�PHPDKDPL�

PROHNXO� \DQJ� EHUVLIDW� DEVWUDN�� KDO� LQL� VHQDGD�

GHQJDQ�'HUOLQD�	�/LD�$IULDQWL��1VW���������\DQJ�

PHODSRUNDQ�EDKZD�SHQHUDSDQ�PRGHO� SHPEHOD-

MDUDQ� inquiry training EHUEDQWXDQ�PHGLD� YLVXDO�

EHUXSD� YLGHR�PHPEXDW� SHPEHODMDUDQ�PHQDULN��

PHPEDQWX�VLVZD�SHPDKDPDQ�NRQVHS�\DQJ�EHU-

VLIDW�DEVWUDN�

3URVHV�SURVHV�LQL�GDSDW�GLMHODVNDQ�VHWXUXW�

SHUVSHNWLI�SVLNRORJL�NRJQLWLI�\DQJ�PHQJXQJNDS-

NDQ�EDKZD�UDQJVDQJDQ�YLVXDO�PDPSX�PHQJDNWLI-

NDQ�NRPSRQHQ�PHPRUL�NHUMD��VNHWVD�YLVXR�VSDWLDO�

�%DGGHOH\�������GDODP�0DWOLQ����������,QIRUPDVL�

YLVXDO�\DQJ�PDVXN�NH�GDODP�PHPRUL�NHUMD��DNDQ�

GLVHOHNVL�� ,QIRUPDVL� EHUNPDNQD� VHODQMXWQ\D�

GLNRGH�PHQMDGL�EDJLDQ�GDUL�VLVWHP�SHQJHWDKXDQ�

\DQJ�GLVLPSDQ�GDODP� long-term memory��+DVLO�

SHQHOLWLDQ�PHQXQMXNNDQ�EDKZD�OHYHO�SHQJRODKDQ�

LQIRUPDVL�EHUPDNQD�GDQ�PHQGDODP�PHQ\HEDENDQ�

UHWHQVL�EHUVLIDW�SHUPDQHQ�GDULSDGD�MHQLV�SHQJROD-

KDQ�\DQJ�GDQJNDO��0DWOLQ��������

3HQJDODPDQ� SHPEHODMDUDQ� LQL� VHNDOLJXV-

VHEDJDLFRQWRK� SHQJDODPDQ� ODQJVXQJ� EDJL�PD-

KDVLVZD� FDORQ� JXUX� NLPLD� GDODP�PHQJXSDNDQ�

SHQLQJNDWDQ�NRPSHWHQVL�SHGDJRJLN�DJDU�PDPSX�

PHPDQIDDWNDQ�WHNQRORJL�LQIRUPDVL�\DQJ�WHUVHGLD�

XQWXN�NHSHQWLQJDQ�SHPEHODMDUDQ��PHQLQJNDWNDQ�

NRPSHWHQVL�SURIHVLRQDOQ\D�GDODP�PHQJJXQDNDQ�

SLUDQWL� OXQDN� NRPSXWHU� XQWXN�PHQLQJNDWNDQ�

SHPEHODMDUDQ�NLPLD�GL�NHODV� �3HUPHQGLNQDV�5,�

QR�����������

SIMPULAN

'DODP�SHQHOLWLDQ�LQL�WHODK�GLODNXNDQ�LPSOH-

PHQWDVL�SURJUDP�SHPEHODMDUDQ�VWHUHRNLPLD�EHUED-

VLV�YLVXDOLVDVL�VWUXNWXU��'�PROHNXO�PHQJJXQDNDQ�

structure drawing software�$YRJDGUR�\DQJ�EHU-

sifat open source GDQ�DQLPDVL�NHNLUDODQ�PHODOXL�

NRPSXWHU��+DVLO�VWXGL�PHQXQMXNNDQ�EDKZD�UDWD�

UDWD�VNRU�SRVW�WHVW�NHPDPSXDQ�VSDVLDO�NHORPSRN�

PDKDVLVZD� GHQJDQ� SHPEHODMDUDQ� VWHUHRNLPLD�

EHUEDVLV�YLVXDOLVDVL��'�PROHNXO�VHFDUD�VLJQL¿NDQ�

OHELK�WLQJJL�GLEDQGLQJNDQ�NHORPSRN�PDKDVLVZD�

\DQJ�PHGLD�SHPEHODMDUDQQ\D�PHQJJXQDNDQ�mo-

lymod��.HHIHNWLIDQ� SURJUDP�GLWXQMXNNDQ� ROHK�

SHQLQJNDWDQ�1�JDLQ�GDODP�NDWHJRUL�VHGDQJ�GDQ�

efek size (d�� GDODP�NDWHJRUL� WLQJJL� SDGD�NHWLJD�

GLPHQVL�XWDPD�NHPDPSXDQ�VSDVLDO���

UCAPAN TERIMAKASIH

3HQHOLWL�PHQJXFDSNDQ� WHULPDNDVLK� SDGD�

',.7,� \DQJ� WHODK�PHQGDQDL� SHQGLGLNDQ� GDQ�

SHQHOLWLDQ��.HWXD� -XUXVDQ� 30,3$�).,3�8QLOD�

DWDV�L]LQ�VHEDJDL�WHPSDW�SHODNVDQDDQ�SHQHOLWLDQ��

VHOXUXK�PDKDVLVZD� 3URGL�.LPLD� \DQJ� WHUOLEDW�

GDODP�SHQHOLWLDQ��VHUWD�VDXGDUD�$QGULDQ�6DSXWUD��

6�3G��0�6L�\DQJ� WHODK�PHPEDQWX�SHQHOLWL�GHPL�

NHODQFDUDQ�SHODNVDQDDQ�SHQHOLWLDQ�LQL�
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