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THE EFFECT OF PROJECT BASED LEARNING WITH VIRTUAL MEDIA ASSISTANCE 

ON STUDENT’S CREATIVITY IN PHYSICS
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Abstract: 3K\VLFV� OHDUQLQJ� VKRXOG� EH� DEOH� WR� SURYLGH� RSSRUWXQLWLHV� IRU� OHDUQHUV� WR� EH� FUHDWLYH� LQ�
XQGHUVWDQGLQJ�WKH�WKLQJV�WKDW�OHDUQHG��2QH�RI�WKH�HIIRUWV�PDGH�WR�LPSURYH�WKH�TXDOLW\�RI�SK\VLFV�OHDUQLQJ�
ZDV�WR�DSSO\�WKH�PRGHO�RI�SURMHFW�EDVHG�OHDUQLQJ�ZLWK�YLUWXDO�PHGLD��7KLV�VWXG\�DLPHG�WR�H[DPLQH�WKH�
HIIHFW�RI�YLUWXDO�PHGLD�DLGHG�PRGHO�WRZDUG�VWXGHQWV¶�FUHDWLYLW\��7KLV�TXDVL�H[SHULPHQWDO�VWXG\�XVHG�SUHWHVW�
SRVWWHVW�FRQWURO�JURXS�GHVLJQ��7KH�UHVHDUFK�LQVWUXPHQW�XVHG�D�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\�WHVW�ZKLFK�
KDG�EHHQ�YDOLGDWHG�E\�H[SHUWV��+\SRWKHVLV�WHVW�XVHG�HPSOR\HG�YDULDQFH�WHVW��7KH�LQFUHDVH�LQ�FUHDWLYLW\�
ZDV�GHWHUPLQHG�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�1�JDLQ�WHVW��7KH�UHVXOWV�VKRZHG�WKDW�WKHUH�ZDV�DQ�LQFUHDVH�RI�
VWXGHQWV¶�FUHDWLYLW\�LQ�ERWK�FODVVHV��7KH�H[SHULPHQW�FODVV�KDG�D�KLJKHU�FUHDWLYLW\�LQFUHDVH�WKDQ�WKH�FRQWURO�
FODVV��9HUEDO�DQG�¿JXUDO�FUHDWLYLW\�LPSURYHG�LQ�ERWK�FODVVHV��9HUEDO�FUHDWLYLW\�LQFUHDVHG�KLJKHU�WKDQ�¿JXUDO�
FUHDWLYLW\��7KLV�VKRZV�WKDW�WKH�PRGHO�RI�SURMHFW�EDVHG�OHDUQLQJ�ZLWK�YLUWXDO�PHGLD�WKDW�DSSOLHG�VXFFHVVIXOO\�
LPSURYH�WKH�VWXGHQWV¶�FUHDWLYLW\�LQ�SK\VLFV�OHDUQLQJ�
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INTRODUCTION

(VVHQWLDOO\�VFLHQFH�HQFRPSDVVHV�SURFHVV��
SURGXFW��DQG�DWWLWXGH��$V�D�SURFHVV��VFLHQFH�IRFXVHV�
RQ�KRZ�WR�JDLQ�NQRZOHGJH��$V�D�SURGXFW��LW�VWUHVVHV�
PRUH�RQ�ZKDW�FDQ�EH�WKH�RXWFRPH�RI�NQRZOHGJH��
While as an attitude, science pays attention more 

RQ�WKH�HIIRUWV�RI�HTXLSSLQJ��WUDLQLQJ��DQG�LQIXVLQJ�
positive values to the students. Students studying 

VFLHQFH� VKRXOG� EH� DVVLVWHG� LQ� GHYHORSLQJ� WKHLU�
SRWHQWLDOV�DQG�DOVR�EH�HTXLSSHG�ZLWK�QHHGHG�VNLOOV�

LQ�RUGHU�WKDW�WKH\�DUH�DEOH�WR�EH�FUHDWLYH�LQ�VROYLQJ�
WKH�SUREOHPV�WKH\�HQFRXQWHU��7KH�UROH�RI�WHDFKHUV�
is essentially vital in assisting the students in all 

WKUHH�DVSHFWV�PHQWLRQHG�DERYH���
'XULQJ�OHDUQLQJ�SURFHVV�WHDFKHUV�PXVW�EH�

DEOH� WR� GHYLVH� DSSURSULDWH� OHDUQLQJ�PRGHO� DQG�
media in order to create encouraging atmosphere 

and to motivate students to actively participate in 

OHDUQLQJ�SURFHVV��9DULRXV�SUREOHPV�H[SHULHQFHG�
E\�WKH�VWXGHQWV�FDQ�LQ�IDFW�EH�FRSHG�E\�FKRRVLQJ�
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DSSURSULDWH� OHDUQLQJ�PRGHO� �/XWKYLWDVDUL� 	�
/LQXZLK�� ���������� (PSOR\LQJ� LQDSSURSULDWH�
OHDUQLQJ�PRGHO�ZLOO� UHVXOW� LQ� VHHPLQJO\� OHVV�
optimal outcome. Learning model and media in 

XVH�VKRXOG�EH�DEOH� WR�KHOS� WHDFKHUV� LQ�EXLOGLQJ�
JRRG� LQWHUDFWLRQ�ZLWK� WKH� VWXGHQWV� VR� WKDW� WKH\�
DUH�DEOH�WR�FRPSUHKHQG�OHDUQLQJ�PDWHULDOV�DQG�EH�
FUHDWLYH�LQ�VROYLQJ�D�SUREOHP��2QH�RI�WKH�PRGHOV�
ZKLFK�FDQ�EH�SRWHQWLDOO\�DSSOLHG�LV�SURMHFW�EDVHG�
learning.  

3URMHFW�EDVHG�OHDUQLQJ�LV�D�OHDUQLQJ�PRGHO�
ZKLFK�LV�FDSDEOH�WR�WHDFK�WKH�VWXGHQWV�DERXW�WKH�
SURFHVV� LQ� VROYLQJ� YDULRXV� SUREOHPV� �7KRPDV��
���������3URMHFW�EDVHG�OHDUQLQJ�LV�DEOH�WR�JXLGH�
students in conducting a group research of a 

SURMHFW�VR�WKDW�WKH\�FDQ�JDLQ�QHZ�LQVLJKWV�DQG�VROYH�
D�SUREOHP�ZLWK�WKHLU�NQRZOHGJH��%HOO������������
7KH�HIIHFWLYHQHVV�RI�SURMHFW�EDVHG�OHDUQLQJ�LV�DOVR�
FRQYH\HG�E\�$PDQGD��6XEDJLD�	�7LND����������
ZKR�VWDWH�WKDW�WKH�PRGHO�LV�VXLWDEOH�WR�EH�HPSOR\HG�
LQ�VFLHQFH�OHDUQLQJ�VLQFH�LW�LV�FDSDEOH�WR�LQFUHDVH�
VWXGHQWV¶�VHOI�HI¿FDF\��WKDW�LV�¿UP�FRQYLFWLRQ�DQG�
VHOI�FRQ¿GHQFH�LQ�SHUIRUPLQJ�D�WDVN��

7KH�DSSOLFDWLRQ�RI�SURMHFW�EDVHG�OHDUQLQJ�
LQ�FODVVHV�LV�EDVHG�RQ�WKH�VWHSV�GHYHORSHG�E\�7KH�
*HRUJH�/XFDV�(GXFDWLRQDO�)RXQGDWLRQ�LQ�������
ZKLFK� LQFOXGHV� ���� VWDUWLQJ�ZLWK� WKH� HVVHQWLDO�
TXHVWLRQ�� D� WKRURXJK� LQYHVWLJDWLRQ�RQ� WKH� WRSLF�
ZKLFK� LV� JRLQJ� WR� EH� VWXGLHG�� 4XHVWLRQV� DUH�
asked to encourage students to give response to 

WKH� WRSLF� GHULYHG� IURP� WKHLU� LQLWLDO� NQRZOHGJH��
���� GHVLJQLQJ� D� SODQ� IRU� WKH� SURMHFW�� SODQQLQJ�
SURMHFW�DFWLYLW\�WR�DQVZHU�WKH�SURSRVHG�TXHVWLRQV��
���� FUHDWLQJ� D� VFKHGXOH�� WKH� WHDFKHUV� JXLGH� WKH�
VWXGHQWV� WR� DUUDQJH� D� WLPHWDEOH� IRU� WKH� SURMHFW�
DFFRPSOLVKPHQW�� ����PRQLWRULQJ� WKH� VWXGHQWV�
DQG�WKH�SURJUHVV�RI�WKH�SURMHFW��7HDFKHUV�PRQLWRU�
VWXGHQWV¶�SHUIRUPDQFH�LQ�DFFRPSOLVKLQJ�D�SURMHFW�
assignment and guide them to develop their 

SURMHFWV�� ���� DVVHVVLQJ� WKH� RXWFRPH��7HDFKHUV�
PDNH� DVVHVVPHQW� GXULQJ� VWXGHQWV¶�ZRUNLQJ� RQ�
D� SURMHFW� DQG� HYDOXDWH� WKH� SURJUHVV� DV�ZHOO� DV�
JLYH� QHFHVVDU\� IHHGEDFN�� ���� HYDOXDWLQJ� WKH�
H[SHULHQFH��6WXGHQWV�DUH�UHTXLUHG�WR�H[SUHVV�WKHLU�
OHDUQLQJ�H[SHULHQFH�DERXW�WKH�RQJRLQJ�SURMHFW�DQG�
WKHLU�XQGHUVWDQGLQJ�DERXW�WKH�SURSRVHG�WRSLF�E\�
SUHVHQWLQJ� LQ� IURQW� RI� WKH� FODVV��7HDFKHUV� FDUU\�
RXW� VRPH� UHÀHFWLRQ�RYHU� WKH� VWXGHQWV¶� OHDUQLQJ�
H[SHULHQFH�DQG�WKH�DFFRPSOLVKHG�SURMHFW��$W�WKLV�

VWDJH�WKH�UHÀHFWLRQ�LV�GLUHFWHG�WRZDUG�HDFK�VWXGHQW�
and group. 

3URMHFW� WDVN�FDQ�EH�FRQVLGHUHG�D�IRUP�RI�
FRQWH[WXDO�OHDUQLQJ�EDVHG�RQ�RSHQ�DFWLYLW\��ZKLFK�
VLJQL¿HV�WKH�SURFHVV�RI�D�FROODERUDWLYH�WDVN��DQG�LV�
GRQH�LQ�OHDUQLQJ�SURFHVV�RI�FHUWDLQ�SHULRG��+XQJ�
	�:RQJ�������������7ULDQWR�����������VWDWHV�WKDW�
SURMHFW�EDVHG�OHDUQLQJ�PLJKW�VWLPXODWH�OHDUQHU¶V�
PRWLYDWLRQ�� SURFHVV�� DQG� LQFUHDVH� VWXGHQWV¶�
OHDUQLQJ� DFKLHYHPHQW� E\� HPSOR\LQJ� SUREOHPV�
UHODWHG�WR�SDUWLFXODU�VXEMHFWV�LQ�UHDO�VHWWLQJ��3URMHFW�
EDVHG� OHDUQLQJ� KDV� JUHDW� SRWHQWLDO� WR� FUHDWH� DQ�
DWWUDFWLYH�DQG�PHDQLQJIXO�OHDUQLQJ�H[SHULHQFH�IRU�
WKH�VWXGHQWV��SDUWLFXODUO\�ZKHQ�WKH\�KDYH�WR�GHDO�
ZLWK� UHDO� MREV� LQ� LQGXVWU\��7KH� VHOHFWLRQ�RI� WKH�
SURMHFW�VKRXOG�FRQVLGHU�LWV�QDWXUH�DQG�W\SH�LQ�RUGHU�
WKDW�VWXGHQWV�DUH�DEOH�WR�H[HFXWH�WKH�SURMHFW�ZHOO�
DQG� WKXV� LQFUHDVH� WKHLU� NQRZOHGJH�� ,Q� FDUU\LQJ�
RXW�SURMHFW�EDVHG�OHDUQLQJ��WHDFKHUV�VKRXOG�GHVLJQ�
WKH�OHDUQLQJ�DWPRVSKHUH�LQ�D�ZD\�VR�WKDW�VWXGHQWV�
DUH� DEOH� WR� H[SHULHQFH� UHDO� VLWXDWLRQ�ZLWK� UHDO�
SUREOHPV��LQFOXGLQJ�PDWHULDO�FRPSUHKHQVLRQ�RQ�
FHUWDLQ�WRSLF�RI�WKH�VXEMHFW��DQG�DFFRPSOLVK�RWKHU�
meaningful tasks.

7KLV�UHVHDUFK�ZDV�FDUULHG�RXW�E\�FRPELQLQJ�
WKH�XVH�RI�PRGHO�DQG�YLUWXDO�PHGLD��9LUWXDO�PHGLD�
is digital media using computer technology 

IRU� YLUWXDO� H[SHULPHQW�� ,W�ZDV� HTXLSSHG�ZLWK�
instruments and materials similar to those used 

LQ� UHDO� H[SHULPHQW��9LUWXDO� PHGLD� GHVLJQHG�
IRU� H[SHULPHQW� XVDJH� LV� FRPPRQO\� NQRZQ� DV�
YLUWXDO�ODERUDWRU\��,W�LV�LQWHQGHG�WR�JLYH�XVHUV�WKH�
H[SHULHQFH� RI� XVLQJ�� REWDLQLQJ�� DQG� LQFUHDVLQJ�
VFLHQWL¿F�SURFHVV�VNLOOV��0XWOX�	�6HVHQ�����������
6WXGHQWV�ZKR�XVH�YLUWXDO�PHGLD�VXFK�DV�YLUWXDO�
ODERUDWRU\� DV� OHDUQLQJ� PHGLD� KDYH� KLJKHU�
FDSDELOLW\�LQ�FRPSUHKHQGLQJ�DQG�SUHVHQWLQJ�WKH�
PDWHULDO� WKH\� VWXG\� �$OGULFK�� ��������� 6LPLODU�
FRQFOXVLRQ�LV�DOVR�FRQYH\HG�E\�0DJ\DU�	�äiNRYi�
��������� LQ� WKHLU� UHVHDUFK� VWDWLQJ� WKDW� VWXGHQWV¶�
motivation to more actively participate in learning 

DQG�GHYHORSLQJ�YDULRXV�VNLOOV�FDQ�EH�LQFUHDVHG�E\�
WKH�XVH�RI�YLUWXDO�ODERUDWRU\��

&UHDWLYLW\� UHIHUV� WR� VWXGHQWV¶� DELOLW\� WR�
GLVFRYHU� DQG� HPSOR\� QHZ� LGHDV�ZKLFK� FDQ� EH�
XQFRQYHQWLRQDO��EL]DUUH��RU�HYHQ�VWUDQJH��EXW�DUH�
still rational in the scope of learning. Creativity 

DV� D� TXDOLW\� LQKHULWHG� E\� D� JLIWHG� LQGLYLGXDO� LV�
DVVXPHG� DV� VRPHWKLQJ� JLYHQ� E\� QDWXUH�� VRPH�
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SHRSOH� KDYH� LW��ZKLOH� RWKHU� GR� QRW�� DQG� LV� QRW�
a result of any form of education (Munandar, 

����������,W�KDV�WKH�SRZHU�DQG�SRWHQWLDO�WR�PDNH�
DQ�LQGLYLGXDO�GR�EHWWHU�LQ�PRVW�DVSHFWV��VXFK�DV�
LQ� FDUHHU� DQG� LQ� OLIH� DV� D�ZKROH��&UHDWLYLW\�� LQ�
IDFW�� LV�QRW�JHQHWLF��EXW�DFTXLUHG�WKURXJK�KDELW��
,Q�RWKHU�ZRUG��LW�LV�D�VNLOO�ZKLFK�FDQ�EH�WUDLQHG��
School task as an essential factor in creating 

JRRG�KXPDQ�UHVRXUFH�VKRXOG�EH�DEOH�WR�JHQHUDWH�
VWXGHQWV¶� FUHDWLYLW\��0DULVL� ����������� VWDWHV�
WKDW�RQH�RI� WKH�ELJJHVW�SUREOHPV� LQ�GHYHORSLQJ�
VWXGHQWV¶�FUHDWLYLW\�LQ�VFKRROV�WRGD\�LV�WHDFKHUV¶¶�
LQDELOLW\� WR�PHDVXUH� VWXGHQWV¶� FUHDWLYLW\� GXULQJ�
OHDUQLQJ� SURFHVV��7KLV� KDSSHQV� EHFDXVH�PRVW�
teachers do not understand the type of creativity 

WR�EH�PHDVXUHG�DQG�WKH�VWUDWHJ\�XVHG�WR�PHDVXUH�
LW�� )XUWKHUPRUH�� WKH� DEVHQFH� RI� FRQFXVVLYH�
school environment and comprehensive system 

RI� DVVHVVPHQW� SRVH� DQRWKHU� REVWDFOH� IRU� WKH�
GHYHORSPHQW�RI�VWXGHQWV¶�FUHDWLYLW\��

$� UHVXOW� RI� FUHDWLYLW\�PHDVXUHPHQW� RI�
VWXGHQWV�PDMRULQJ� LQ� VFLHQFH� LQ� RQH� RI� VHQLRU�
KLJK�VFKRROV�VKRZV�ORZ�VFRUH�LQ�DOO�EDVLF�VNLOO��
SURFHVVLQJ� VNLOO�� DQG� LQYHVWLJDWLYH� VNLOO��7KLV�
OHDGV�WR�WKH�IDFW�WKDW�WHDFKHUV�KDYH�QRW�VXI¿FLHQWO\�
GHYHORSHG�VWXGHQWV¶�FUHDWLYLW\�LQ�VFLHQFH�SURFHVV�
VNLOO��6XEDOL�������������7HDFKHU�LV�WKH�GHFLVLYH�
IDFWRU�LQ�GHYHORSLQJ�VWXGHQWV¶�FUHDWLYLW\��7KHUH�LV�
a demand for the teachers to employ appropriate 

PRGHO��VWUDWHJ\��DQG�DSSURDFK�ZKLFK�FDQ�GHYHORS�
VWXGHQWV¶�FUHDWLYLW\�LQ�VROYLQJ�D�SUREOHP��7KLV�LV�
LPSRUWDQW�EHFDXVH�FUHDWLYLW\�LV�WKH�XOWLPDWH�JRDO�
RI�HGXFDWLRQ�DURXQG� WKH�ZRUOG� �5DZDW��4D]L�	�
+DPLG�������������

&UHDWLYLW\� UHIOHFWV� DQ� LQGLYLGXDO¶V�
SHUVRQDOLW\�LQ�WKH�VHQVH�WKDW�SRVLWLYH�FUHDWLYLW\�ZLOO�
FHUWDLQO\�UHÀHFW�SRVLWLYH�SHUVRQDOLW\�SRWHQWLDO��$Q�
LQGLYLGXDO¶V�FUHDWLYLW\�FDQ�LQGHHG�EH�GHYHORSHG�
WKURXJK� OHDUQLQJ� SURFHVV�� DQG� WKH� UHVXOW�ZLOO�
UHIOHFW� VRPHWKLQJ� QHZ� DQG� YDOXDEOH�ZLWK� WKH�
condition that he or she directly involve in the 

SURFHVV��:\VH�	�)HUUDUL������������,Q�HGXFDWLRQ��
FUHDWLYLW\�LQFOXGHV�KRZ�VWXGHQWV�XQGHUJR�D�SURFHVV�
FUHDWLYHO\� DQG�KRZ� WKH\� IRUPXODWH� DQG� VROYH� D�
SUREOHP��ZLWK�FRJQLWLYH�WKLQNLQJ�LV�LQYROYHG�LQ�
ERWK�SURFHVVHV���-DXVRYHF�����������

&RQWH[WXDOO\�� FUHDWLYLW\� HQFRPSDVVHV�
LQGLYLGXDO¶V�NH\�VNLOO��DQG�LV�D�IRUP�RI�LQWHQWLRQDO�
HIIRUW��FDUULHG�RXW�LQ�FHUWDLQ�FRQWH[W��DQG�LW�UHTXLUHV�

D� QHZ� FUHDWLYH� DQG� XVHIXO� SURGXFW� �.DPS\OLV�
	�9DOWDQHQ�� ����������� ,Q� JHQHUDO�� FUHDWLYLW\�
is originated from scientific discoveries and 

FRPSULVHV�DQ�LQWHJUDO�SDUW�RI�SUREOHP�VROYLQJ��,W�
LQFOXGHV�ÀXHQF\��ÀH[LELOLW\��DQ�DELOLW\�WR�HODERUDWH��
DQG� DELOLW\� WR� HYDOXDWH� �5DKD\X�� 6XVDQWR�	�
<XOLDQWL������������

&UHDWLYLW\�PHDVXUHPHQW�FDQQRW�EH�VHSDUDWHG�
IURP� WKH� EDVLF� FRQFHSW� VWDWLQJ� WKDW� FUHDWLYLW\�
LV� D� SURFHVV� RI� GHWHFWLQJ� DQG� REVHUYLQJ� WKH�
H[LVWHQFH�RI�D�SUREOHP��SURSRVLQJ�D�K\SRWKHVLV��
assessing and testing the hypothesis, changing 

and reassessing the hypothesis, and finally 

SUHVHQWLQJ� WKH� UHVXOW� �0DULVL�� �����������7KXV��
FUHDWLYLW\� SURFHVV� DOZD\V� UHVXOWV� LQ� VRPHWKLQJ�
QHZ�� RULJLQDO�� DQG�PHDQLQJIXO��7KH� JRDO� RI� D�
FUHDWLYLW\� WHVW� LV�JHQHUDOO\� WR�PHDVXUH�VWXGHQWV¶�
FUHDWLYLW\� LQ� VROYLQJ� D� SUREOHP�� ERWK� YHUEDOO\�
DQG�E\�ZULWLQJ��

0XQDQGDU������������H[SODLQV�WKDW�WHVW�WR�
PHDVXUH�FUHDWLYLW\�FDQ�EH�GRQH�IRU�ERWK�DSWLWXGH�
WUDLWV�RU�FRJQLWLYH�IHDWXUH�RI�FUHDWLYLW\�DQG�QRQ�
aptitude traits or affective affective feature of 

FUHDWLYLW\��7KH�WHVW�FDQ�DOVR�EH�LQ�WKH�IRUP�RI�YHUEDO�
RU�¿JXUDO��9HUEDO�WHVW�LV�XVHIXO�WR�GHWHFW�VWXGHQWV¶�
DELOLW\�LQ�FUHDWLQJ�DQG�H[SUHVVLQJ�LGHDV�WKURXJK�
ZULWLQJ� UHODWHG� WR� WKH� JLYHQ� WRSLF��0HDQZKLOH��
¿JXUDO�WHVW�LV�XVHG�WR�PHDVXUH�VWXGHQWV¶�DELOLW\�LQ�
H[SUHVVLQJ�LGHDV�WKURXJK�FHUWDLQ�¿JXUHV�DQG�IRUPV�
UHODWHG� WR� D� JLYHQ� WRSLF��%DVHG�RQ�EDFNJURXQG�
RI� WKH� SUREOHP� H[SODLQHG� DERYH�� WKH� DUWLFOH�
ZLOO�GLVFXVV�WKH�HIIHFW�RI�SURMHFW�EDVHG�OHDUQLQJ�
ZLWK� YLUWXDO�PHGLD� DVVLVWDQFH� WRZDUG� VWXGHQWV¶�
creativity in physics learning.

METHODS

7KLV�TXDVL�H[SHULPHQW�UHVHDUFK�ZDV�FDUULHG�
out to students of one of senior high schools 

LQ�0DWDUDP��7KH� VDPSOHV�RI� WKH� UHVHDUFK�ZHUH�
GHWHUPLQHG�E\�FOXVWHU�UDQGRP�VDPSOLQJ�PHWKRG�
DQG�GLYLGHG�LQWR�WZR�FODVVHV��7KH�WZR�FODVVHV�RI�
VDPSOHV�ZHUH�WKHQ�GLYLGHG�LQWR�H[SHULPHQW�FODVV�
DQG�FRQWURO�FODVV��ZLWK�HTXDO�QXPEHU�RI�VWXGHQWV��
WKLUW\� VWXGHQWV� LQ� HDFK� FODVV��7KH� UHVHDUFK� DOVR�
HPSOR\HG�SUHWHVW�SRVWWHVW�FRQWURO�JURXS�GHVLJQ��

7KHUH� DUH� WZR�YDULDEOHV� LQ� WKLV� UHVHDUFK��
LQGHSHQGHQW� YDULDEOH� DQG� GHSHQGHQW� YDULDEOH��
7KH�YDULDEOH�GHSHQGHQW� LV� WKH�PRGHO�RI�SURMHFW�
EDVHG� OHDUQLQJ�ZLWK� YLUWXDO�PHGLD� DVVLVWDQFH��
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7KH�H[SHULPHQW�FODVV�ZDV�JLYHQ�WUHDWPHQW�XVLQJ�
PRGHO�ZLWK� YLUWXDO�PHGLD� DVVLVWDQFH��ZKLOH� WKH�
FRQWURO� FODVV�ZDV�JLYHQ� WUHDWPHQW� FRQYHQWLRQDO�
PRGHO� XVLQJ� GLUHFW� LQVWUXFWLRQ��7KH� GHSHQGHQW�
YDULDEOH�LQ�WKLV�UHVHDUFK�ZDV�VWXGHQWV¶�FUHDWLYLW\��
ZKLOH�WKH�RWKHU�FRQWURO�YDULDEOH�ZDV�NHSW�LQ�VWDEOH�
FRQGLWLRQ�� 'DWD� RQ� VWXGHQWV¶� FUHDWLYLW\�ZHUH�
DFTXLUHG�WKURXJK�HVVD\�WHVW�ZKLFK�FRYHUHG�ERWK�
YHUEDO�DQG�¿JXUDO�WHVW�ZKLFK�KDG�EHHQ�YDOLGDWHG�
E\�H[SHUWV��+\SRWKHVLV�WHVW�ZDV�GRQH�XVLQJ�W�WHVW�
ZLWK�SROOHG�YDULDQW��$�WHVW�RI�GDWD�KRPRJHQHLW\�
DQG�QRUPDOLW\�WHVW�ZDV�GRQH�EHIRUH�WKH�K\SRWKHVLV�
WHVW�ZDV�FDUULHG�RXW��

,Q�WKH�H[HFXWLRQ�RI�WKH�UHVHDUFK��VWXGHQWV�
ZHUH�LQWURGXFHG�D�SURMHFW�DIWHU�EHLQJ�HQFRXQWHUHG�
ZLWK�DQ�HVVHQWLDO�TXHVWLRQ�E\� WDNLQJ�D�SUREOHP�
IURP� UHDO� HQYLURQPHQW��$IWHU� WKDW�� WKH� YLUWXDO�
PHGLD�ZDV�LQWURGXFHG�WR�WKH�VWXGHQWV�LQ�SODQQLQJ�
WKH�SURMHFW�H[HFXWLRQ��7KH�QH[W�VWHS�ZDV�DUUDQJLQJ�
D�WLPHWDEOH�IRU�WKH�HQWLUH�SURMHFW�H[HFXWLRQ��7KLV�
DFWLYLW\�ZDV�GRQH�E\�WHDFKHUV�DQG�VWXGHQWV��7KH�
SURMHFW�ZDV�LQ�WKH�IRUP�RI�WDVN�VKHHW�ZKLFK�VKRXOG�
EH� DFFRPSOLVKHG� E\� VWXGHQWV� E\� XVLQJ� YLUWXDO�
PHGLD��7HDFKHUV�DVVHVVHG�VWXGHQWV¶�ZRUN� LQ� WKH�
task sheet every meeting. In the end of learning 

DFWLYLW\�� WHDFKHUV�JDYH�DVVHVVPHQW� IRU� VWXGHQWV¶�
WDVN� VKHHW�SURMHFW� LQ� WKH� IRUP� RI� SRUWRSKROLR��
,Q� WKH� HYDOXDWLRQ� VWDJH�� WHDFKHUV� XQGHUZHQW� D�
UHÀHFWLRQ�RQ�WKH�DFFRPSOLVKHG�SURMHFW��

Learning activity in class using virtual 

PHGLD�FDQ�EH�GLYLGHG�LQWR�IRXU�VWDJHV�DFFRUGLQJ�WR�
DOORFDWHG�WLPH��7KRVH�IRXU�VWDJHV�DUH�LQWURGXFWLRQ�
WR� WKH� SURJUDP� �LQWURGXFWLRQ��� LGHQWL¿FDWLRQ� RI�
GHVLJQ�SODQ��REVWDFOHV��DQG�GDWD��EUDLQVWRUPLQJ���
GHVLJQLQJ�DQG�WHVWLQJ��GHVLJQ���DQG�VKDULQJ�DQG�
SDUWLFLSDWLQJ�LQ�GLVFXVVLRQ��VKDUH���

,Q� LQWURGXFWLRQ� VWDJH� VWXGHQWV� ZHUH�
introduced to virtual media and given important 

JXLGH�RQ�WKH�IXQFWLRQ�DQG�XVH�RI�WKH�PHGLD��7KLV�
VWDJH� DOVR� LQFOXGHG� WKH� GLVFXVVLRQ� DERXW� WKH�
SODQQLQJ�DQG�UXOHV�RI�SURMHFW�H[HFXWLRQ��,Q� WKLV�
VWDJH� VWXGHQWV�ZHUH� LQVWUXFWHG� WR� LGHQWLI\� DQG�
FRPSDUH� WKH� GDWD� �EUDLQVWRUPLQJ��� �7KH�GHVLJQ�
VWDJH�ZDV�PHW� RQ� WKH� VXSHUYLVLQJ� WKH� SURJUHVV�
RI� WKH� SURMHFW��+HUH�� VWXGHQWV� EHJDQ�ZRUNLQJ�
RQ� WKH� SURMHFW� XVLQJ� YLUWXDO�PHGLD�ZKLFK�ZDV�
then converted into simple product, testing the 

developed design and recording every datum 

DFTXLUHG�LQ�ZRUN�VKHHW��7KH�ODVW�VWDJH��WKH�VKDUH�

VWDJH��ZDV�PHW� RQ� WKH� DVVHVVPHQW� RI� VWXGHQWV¶�
ZRUN��6WXGHQWV�ZHUH�DVNHG�WR�VKDUH�WKHLU�¿QLVKHG�
SURMHFW�DQG�WHDFKHUV�JDYH�DVVHVVPHQW�WR�WKH�SURMHFW�
ERWK�LQGLYLGXDOO\�RU�LQ�JURXS��

&UHDWLYLW\�WHVW�ZDV�JLYHQ�EHIRUH�DQG�DIWHU�
WKH�WUHDWPHQW��7KH�LQFUHDVH�LQ�FUHDWLYLW\�LQ�ERWK�
FODVVHV�ZDV� FDOFXODWHG�� ERWK� LQ� JHQHUDO� DVSHFWV�
DQG� LQ� YHUEDO� DQG�¿JXUDO� DVSHFW��7KH� LQFUHDVH�
LQ�VWXGHQWV¶�FUHDWLYLW\�ZDV�GHWHUPLQHG�IURP�WKH�
QRPLQDOL]HG� JDLQHG� VFRUH� �1�JDLQ���7KLV�ZDV�
GRQH�WR�DYRLG�DQ\�PLVWDNH�LQ�LQWHUSUHWLQJ�VWXGHQWV¶�
DFTXLUHPHQW� RI� JDLQ��7R� REWDLQ�1�JDLQ� VFRUH��
WKH� IROORZLQJ� IRUPXOD�ZDV� XVHG� �&KHQJ� HW� DO��
�����������

([SODQDWLRQ���
1�JDLQ� !� ���� �KLJK��� ����d� 1�JDLQ�d� ����
�DYHUDJH���DQG�1�JDLQ��������ORZ��

RESUL AND DISCUSION

Result 

7KLV� UHVHDUFK�ZDV� DLPHG� DW� WHVWLQJ� WKH�
HIIHFW�RI�SURMHFW�EDVHG�OHDUQLQJ�PRGHO�ZLWK�YLUWXDO�
PHGLD� DVVLVWDQFH� WRZDUG� VWXGHQWV¶� FUHDWLYLW\� LQ�
physics learning. Creativity measured in this 

UHVHDUFKHG�LQFOXGHG�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\��
7KLV� UHVHDUFK� DSSOLHG� SURMHFW� EDVHG� OHDUQLQJ�
PRGHO� ZLWK� YLUWXDO�PHGLD� DVVLVWDQFH� IRU� WKH�
H[SHULPHQW� FODVV� DQG� GLUHFW� LQVWUXFWLRQ�PRGHO�
IRU�WKH�FRQWURO�FODVV��%RWK�FODVVHV�ZHUH�JLYHQ�D�
SUH�WHVW�LQ�RUGHU�WR�LGHQWLI\�WKH�LQLWLDO�FUHDWLYLW\�
EHIRUH�WKH�WUHDWPHQW��$�SRVW�WHVW�ZDV�GRQH�DIWHU�
WKH�WUHDWPHQW�WR�¿QG�RXW�WKH�HIIHFW�RI�WKH�WUHDWPHQW�
RQ�VWXGHQWV¶�FUHDWLYLW\��)LJXUH���VKRZV�WKH�DYHUDJH�
SUH�WHVW� VFRUH�� WKH� DYHUDJH� SRVW�WHVW� VFRUH� DQG�
1�JDLQ�IRU�ERWK�FODVVHV��

7KH� SUH�WHVW� GDWD� VKRZV� WKDW� WKH� LQLWLDO�
FUHDWLYLW\�RI�ERWK�FODVVHV�LV�UHODWLYHO\�VLPLODU�RU�DW�
WKH�VDPH�OHYHO��ERWK�JDLQ�ORZ�VFRUH��7KLV�VLPLODULW\�
LV�DOVR�FRQ¿UPHG�E\� WKH� UHVXOW�RI�KRPRJHQHLW\�
WHVW�RI�ERWK�VDPSOH�FODVV� WKDW�SRLQWV� WR� WKH�IDFW�
WKDW�YDULDQW�RI�ERWK�FODVVHV�FDPH�IURP�JURXS�ZLWK�
VLPLODU�LQLWLDO�DELOLW\���

7KH�SRVW�WHVW�UHVXOW�VKRZV�WKDW�WKH�WUHDWPHQW�
JLYHQ�WR�ERWK�FODVVHV�KDV�VLJQL¿FDQW�HIIHFW��ZKLFK�
FDQ�EH�VHHQ�IURP�WKH�DYHUDJH�VFRUH�RI�WKH�SRVW�

The Effect of Project Based Learning with Virtual Media Assistance on Student’s Creativity in Physics
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WHVW�ZKLFK�LV�KLJKHU�WKDQ�WKDW�LQ�SUH�WHVW��7KH�GDWD�
DOVR�VKRZV�WKDW�WKH�H[SHULPHQW�FODVV�JDLQ�KLJKHU�
DYHUDJH�VFRUH�WKDQ�WKH�FRQWURO�FODVV��7KH�LQFUHDVH�
RI� FUHDWLYLW\� LQ� ERWK� FODVVHV� FDQ� EH� VHHQ� IURP�
WKH�1�JDLQ��ZLWK�ERWK�FODVVHV�DUH�LQ�WKH�DYHUDJH�
category. 

%DVHG�RQ�QRUPDOLW\�WHVW�LW�FDQ�EH�GHULYHG�
WKDW�WKH�GDWD�RI�FUHDWLYLW\�WHVW�IURP�ERWK�FODVVHV�
DUH� QRUPDOO\� GLVWULEXWHG��1H[W�� K\SRWKHVLV� WHVW�
ZDV�FDUULHG�RXW�XVLQJ�W�WHVW�ZLWK�SROOHG�YDULDQW��
7KH�UHVXOW�VKRZV�WKDW�WKH�YDOXH�RI�W

count 
!�W

WDEOH
�������

!� ������� VR� WKDW� LW� FDQ� EH� FRQFOXGHG� WKDW� WKHUH�
DUH�HIIHFW�RI�SURMHFW�EDVHG�OHDUQLQJ�PRGHO�ZLWK�
YLUWXDO�PHGLD� DVVLVWDQFH�RQ� VWXGHQWV¶� FUHDWLYLW\�
LQ�OHDUQLQJ�SK\VLFV��3URMHFW�EDVHG�OHDUQLQJ�PRGHO�
FRPELQHG�ZLWK�YLUWXDO�PHGLD�JLYHV�SRVLWLYH�HIIHFW�
RQ� VWXGHQWV¶� FUHDWLYLW\� IURP� WKH� H[SHULPHQW�
FODVV��7KH�LQFUHDVH�LQ�WKHVH�WZR�DVSHFWV�ZDV�WKHQ�
FRPSDUHG�LQ�ERWK�FODVVHV�DV�VKRZQ�E\�)LJXUH���

,Q� ERWK� FODVVHV�� WKH� LQFUHDVH� LQ� YHUEDO�
FUHDWLYLW\�LV�KLJKHU�WKDQ�WKDW�LQ�¿JXUDO�FUHDWLYLW\��

7KLV�VKRZV�WKDW�WKH�VWXGHQWV�KDYH�KLJKHU�DELOLW\�
LQ�WKLQNLQJ�GLYHUJHQWO\�WR�FRPELQH�LGHDV�YHUEDOO\�
FRQFHUQLQJ�D�SUREOHP�ZKLFK�LV�UHÀHFWHG�LQ�WKHLU�
ÀXHQF\��ÀH[LELOLW\��DQG�RULJLQDOLW\�LQ�WKLQNLQJ�WKDQ�
LQ�QHJRWLDWLQJ�WKHLU�LGHDV�LQ�WKH�IRUP�RI�¿JXUHV�
or shapes. 

Discussion

7KLV� VHFWLRQ�ZLOO� H[SODLQ� VHYHUDO� GHWDLOV�
UHODWHG�WR�WKH�¿QGLQJV�DQG�DQDO\VLV�RI�WKH�UHVHDUFK��
7KH� UHVXOW� RI� WKH� DQDO\VLV� ZLOO� EH� GLVFXVVHG�
LQ� JHQHUDO�� IURP� VWXGHQWV¶� LQLWLDO� DELOLW\� WR� WKH�
LQFUHDVH�RI�FUHDWLYLW\�RI�ERWK�FODVVHV��7KLV�VHFWLRQ�
ZLOO�DOVR�JLYH�FRPSUKHQVLYH�UHYLHZ�RQ�DVSHFWV�RI�
FUHDWLYLW\�� YHUEDO� DQG�¿JXUDO��ZLWK� UHIHUHQFH�RI�
relevant studies. 

%DVHG�RQ�WKH�DFTXLUHG�GDWD��WKH�LQLWLDO�DELOLW\�
RI�ERWK�FODVVHV�DUH�UHODWLYHO\�DW�WKH�VDPH�OHYHO�DQG�
FDQ�EH�FDWHJRUL]HG�DV�ORZ��,W�LV�EHFDXVH�VWXGHQWV�
KDG�QRW�UHFHLYHG�H[SODQDWLRQ�RQ�PDWHULDO�DERXW�
optical devices so that they did not understand the 

Figure 1. The Comparison of Creativity Test Result between Experiment Class and 

Control Class

Figure 2. Comparison of the Increase in Verbal Creativity and Figural Creativity between 

Experiment Class and Control Class
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FRQFHSW�ZKHQ�WKH\�GLG�WKH�WHVW��7KH\�RQO\�UHOLHG�
RQ�WKHLU�LQLWLDO�NQRZOHGJH�WKDW�WKH\�JRW�IURP�WKH�
SUHYLRXV�OHYHO�RI�HGXFDWLRQ�ZKHUH�WKH\�ZHUH�QRW�
given any material or test on creativity. 

,Q�JHQHUDO�VWXGHQWV�ZHUH�QRW�IDPLOLDU�ZLWK�
LQVWUXPHQW� RI� FUHDWLYLW\�PHDVXUHPHQW�ZKHWKHU�
YHUEDO�RU�¿JXUDO��7KH�VLWXDWLRQ�FDQ�EH�XQGHUVWRRG�
since in general students tended to adapt their 

OHDUQLQJ�PHWKRG�WR�LQVWUXPHQW�PRGHO�XVHG�E\�WKHLU�
WHDFKHUV��&RQYHQWLRQDOO\� WHVW� XVHG� E\� WHDFKHUV�
LQ� SK\VLFV� RQO\�PHDVXUHG� VWXGHQWV¶� DELOLW\� LQ�
PDWKHPDWLFDO� FDOFXODWLRQ� IURP� HTXDWLRQ� JLYHQ�
GXULQJ� WKH� FODVV�� 6WXGHQWV�ZHUH� UDUHO\� JLYHQ�
FKDQFH�DQG�FKDOOHQJH� WR�DQVZHU�TXHVWLRQV�ZLWK�
YDULHG�DQVZHUV��:LWK�WKLV�FRQGLWLRQ��LW�WRRN�WLPH�
DQG�SURFHVV�WR�WUDLQ�VWXGHQWV�WR�JHW�XVHG�WR�WKH�QHZ�
PRGHO��7KLV�KDSSHQHG�WR�ERWK�FODVVHV��

$IWHU� EHLQJ� JLYHQ� WUHDWPHQW�� VWXGHQWV�
LQ� ERWK� FODVVHV� VKRZHG� VLJQL¿FDQW� LQFUHDVH� LQ�
FUHDWLYLW\��7KLV�FDQ�EH�VHHQ�IURP�WKH�DYHUDJH�VFRUH�
LQ�WKH�SRVW�WHVW�LQ�ERWK�FODVVHV��7KH�DYHUDJH�UHVXOW�
RI� FUHDWLYLW\� WHVW� LQ� WKH� H[SHULPHQW� FODVV� XVLQJ�
SURMHFW�EDVHG�OHDUQLQJ�ZDV�KLJKHU�WKDQ�WKH�FRQWURO�
FODVV� XVLQJ� GLUHFW� LQVWUXFWLRQ��7KLV� SURYHV� WKH�
RFFXUUHQFH�RI�HIIHFW�RI�WKH�WUHDWPHQW�RQ�VWXGHQWV¶�
FUHDWLYH�DELOLW\��,Q�SURMHFW�EDVHG�OHDUQLQJ��VWXGHQWV�
WHQGHG� WR� EH�PRUH� DFWLYH� DQG� HQWKXVLDVWLF� LQ�
ZRUNLQJ� RQ� WKH� JLYHQ� SURMHFW�� 7KLV� SRVLWLYH�
DWWLWXGH�KHOSHG�WKHP�WR�SURGXFH�EHWWHU�SURGXFW�LQ�
WKHLU�SURMHFWV��7KLV�WRR�VLJQL¿HV�D�KLJKHU�GHJUHH�RI�
FUHDWLYH�DELOLW\��7KH�LQFUHDVH�RI�VWXGHQWV¶�FUHDWLYH�
DELOLW\�ZDV�DOVR�VKRZQ�E\�WKH�UHVXOW�RI�FUHDWLYLW\�
WHVW��7KLV�LV�LQ�DFFRUGDQFH�WR�ZKDW�'RSSHOW�VWDWHV�
����������DERXW�WKH�DGYDQWDJH�RI�SURMHFW�EDVHG�
OHDUQLQJ��3URMHFW�EDVHG�OHDUQLQJ�LV�D�ZHOO�NQRZQ�
method to apply cognitive competence and to 

FUHDWH�ÀH[LEOH�OHDUQLQJ�HQYLURQPHQW��DQG�LV�DEOH�
WR�H[FHO�VWXGHQWV�ZLWK�ORZ�OHDUQLQJ�DFKLHYHPHQW���
LQFUHDVH� VWXGHQWV¶� OHDUQLQJ� PRWLYDWLRQ� DQG�
VHOI�LPDJLQJ� LQ�DOO� OHYHOV� WR�DFKLHYH�VLJQL¿FDQW�
effective learning. 

3URMHFW�EDVHG�OHDUQLQJ�ZLWK�FRQVWUXFWLYLVW�
¿QGLQJV�LV�UHDOO\�KHOSIXO�IRU�VWXGHQWV�LQ�LQ�JDLQLQJ�
GHHSHU�FRPSUHKHQVLRQ�DERXW�WKH�PDWHULDO�ZKHQ�
they are actively constructing their understanding 

E\� DFFRPSOLVKLQJ� � D� SURMHFW� XVLQJ� WKHLU� RZQ�
LGHDV��.UDMFLN�	�%OXPHQIHOG�������������,Q�KLV�
UHVHDUFK�%OXPHQIHOG�HW�DO������������FRQFOXGHV�
WKDW� OHDUQLQJ� EDVHG� SURMHFW�PLJKW� VLJQL¿FDQWO\�

LQFUHDVHV� VWXGHQWV¶�PRWLYDWLRQ� DQG� FRJQLWLYH�
DELOLW\� WR�SHUIRUP�EHWWHU� LQ�FODVV�� ,Q�IDFW��ZKHQ�
students are more active in learning process, they 

FHUWDLQO\�JDLQ�EHWWHU�OHDUQLQJ�DFKLHYHPHQW�
)URP� WKH� UHVHDUFK�� WKHUH�ZDV� VLJQL¿FDQW�

LQFUHDVH�LQ�VWXGHQWV¶�FUHDWLYLW\�LQ�ERWK�FODVVHV��7KH�
DPRXQW�RI�LQFUHDVH�LQ�FUHDWLYLW\�FDQ�EH�VHHQ�IURP�
DYHUDJH�VFRUH�RI�1�JDLQ��7KH�H[SHULPHQW�FODVV�KDV�
DYHUDJH�VFRUH�RI��������ZKLFK�LV�KLJKHU�WKDQ�WKH�
DYHUDJH�VFRUH�RI�WKH�FRQWURO�FODVV�ZLWK��������7KH�
LQFUHDVH�RI�FUHDWLYLW\�LQ�ERWK�FODVVHV�LV�FDWHJRUL]HG�
DV� DYHUDJH�� +LJKHU� LQFUHDVH� RI� FUHDWLYLW\� LQ�
H[SHULPHQW�FODVV�LV�DQ�LPSOLFDWLRQ�RI�WKH�WUHDWPHQW�
LQ�WKH�IRUP�RI�YLUWXDO�PHGLD�DVVLVWDQFH��7KH�UHVXOW�
LV� FRQVLVWHQW� ZLWK� RWKHU� UHVHDUFK� FRPELQLQJ�
OHDUQLQJ�PRGHO�ZLWK� FRPSXWHU� WHFKQRORJ\� LQ�
YDULRXV� IRUPV�� )RU� H[DPSOH�� /DQG�	�*UHHQH�
���������� LQ� WKHLU� UHVHDUFK� FRPELQLQJ� WKH� XVH�
RI�K\SHUPHGLD�V\VWHP�LQ�SURMHFW�EDVHG�OHDUQLQJ��
FRQFOXGH� WKDW� SURMHFW� EDVHG� OHDUQLQJ� FRPELQHG�
ZLWK�LQIRUPDWLRQ�WHFKQRORJ\�FRQWULEXWHV�JUHDWO\�
LQ� HQFRXUDJLQJ� VFLHQWL¿F� UHVHDUFK� WKDW� GLUHFWV�
VWXGHQWV�WR�WKH�DZDUHQHVV�RI�WKH�SUREOHPV�LQ�UHDO�
life. 

$QRWKHU�UHVHDUFK�E\�&KDQ�/LQ�����������
RQ�WKH�XVH�RI�WHFKQRORJ\�LQ�SURMHFW�EDVHG�OHDUQLQJ�
DOVR�VKRZV�WKDW�DOO�VWXGHQWV�SDUWLFLSDWLQJ�LQ�WKH�
SURMHFW� DUH� DEOH� WR� DFKLHYH� WKH� JRDOV� RI� WKHLU�
SURMHFWV�ZKLFK�FDQ�EH�VHHQ�IURP�WKHLU�DFKLHYHPHQW�
UHODWHG�WR�WKHLU�VNLOO�GHYHORSPHQW�DQG�DELOLW\�WR�
V\QWKHVL]H�DQG�HODERUDWH�NQRZOHGJH��WKHLU�SRVLWLYH�
DWWLWXGH�WR�SDUWLFLSDWH�LQ�VFLHQWL¿F�H[SORUDWLRQ��DQG�
WKHLU�ZLOOLQJQHVV� WR� XVH� WHFKQRORJ\� WR� FRQGXFW�
DQG� UHSRUW� WKHLU� UHVHDUFK��+XVHLQ��+HUD\DQWL�	�
*XQDZDQ� ����������� DOVR� FDPH� WR� WKH� VDPH�
FRQFOXVLRQ� DERXW� WKLV� OHDUQLQJ�PRGHO� VWDWLQJ�
OHDUQLQJ�PRGHO� ZLWK� LQWHUDFWLYH�PXOWLPHGLD�
assistance could help students in mastering physic 

FRQFHSWV�DQG�LQFUHDVH�VWXGHQWV¶�FULWLFDO�WKLQNLQJ�
DELOLW\��

6WXGHQWV� SDUWLFLSDWLQJ� LQ� SURMHFW� EDVHG�
OHDUQLQJ�ZLWK�PHGLD�DVVLVWDQFH�DFKLHYHG�KLJKHU�
VFRUH� LQ� WKH�SRVW�WHVW� FRPSDUHG� WR� WKRVH� LQ� WKH�
FRQWURO�FODVV��7KLV�LV�DOVR�LQ�OLQH�ZLWK�%DUDN�	�
'RUL¶V� UHVHDUFK� ������� �����ZKLFK� FRQFOXGHV�
WKDW� VWXGHQWV¶� LQYROYHPHQW� LQ� SURMHFW� EDVHG�
OHDUQLQJ�ZLWK� FRPSXWHU� WHFKQRORJ\� DVVLVWDQFH�
KDV� VLJQLILFDQW� HIIHFW� LQ� WHVW� UHVXOW� DQG�ZDV�
DEOH� WR� LQFUHDVH� VWXGHQWV¶�PHQWDOLW\� DQG� WKHLU�
XQGHUVWDQGLQJ�DERXW�FRQFHSWV�WKH\�OHDUQ��
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6LPLODU� FRQFOXVLRQ� LV� DOVR� FRQYH\HG� E\�
+HUD\DQWL�	�+DELEL�����������VWDWLQJ�WKDW�WKHUH�
is an increase in concept mastery and critical 

WKLQNLQJ�DELOLW\�RI�WKH�VWXGHQWV�ZKR�OHDUQ�SK\VLFV��
especially on concepts of static electricity. 

5RPDQVN\¶V� UHVHDUFK� ����������� DOVR� FRQ¿UPV�
WKH� FRQFOXVLRQ� VWDWLQJ� WKDW� YLUWXDO� ODERUDWRU\�
LV� HIIHFWLYH� LQ� D� SURMHFW� DFFRPSOLVKPHQW� DQG�
SURYLGHV� VWXGHQWV� ZLWK� FRPSOH[� NQRZOHGJH��
+DUPV����������VWDWHV�WKDW�YLUWXDO�ODERUDWRU\�DV�
a simulation in learning process might help us to 

VROYH�FRPSOH[�SUREOHPV��¿QG�QHZ�FRQWHQW��GHYLVH�
QHZ� DVVHVVPHQW�PRGHO� IRU� NQRZQ� LQIRUPDWLRQ�
through discovery learning, transfer of conceptual 

DQG� SURFHGXUDO� NQRZOHGJH�� EHFDXVH� LW� UHIHUV�
performance preparation and evaluation on 

ODERUDWRU\�H[SHULPHQW��
9LUWXDO� OHDUQLQJ� HQYLURQPHQW� LQ� WKLV�

UHVHDUFK�JDYH�SRVLWLYH�HIIHFW�WR�WKH�VWXGHQWV��7KH\�
H[SHULHQFHG� H[FLWLQJ� OHDUQLQJ� SURFHVV� EHFDXVH�
YLUWXDO�PHGLD�LQ�VRPH�UHVSHFWV�FRXOG�EH�FRPSDUHG�
WR�SK\VLFV�JDPHV��7KLV�ZDV�YHU\�XVHIXO�WR�UHGXFH�
VWUHVV� GXULQJ� OHDUQLQJ� SK\VLFV��7KLV� FRQGLWLRQ�
HQFRXUDJHG� VWXGHQWV� WR� DVN� TXHVWLRQV� DQG� WR�
EH�PRUH�FUHDWLYH�LQ�OHDUQLQJ�SK\VLFV��7KLV�LV�LQ�
DFFRUGDQFH�ZLWK�%\URQ��.KD]DQFKL�	�1D]DULDQ¶V�
UHVHDUFK� ����������� WKDW�GLVFRYHUHG� WKH� LPSDFW�
RI� VWUHVV� WRZDUG�FUHDWLYH�SHUIRUPDQFH�ZKLFK� LV�
PRUH� FRPSOH[� WKDQ� LQ� SUHYLRXV� HQYLURQPHQW��
$OWKRXJK�� WKHUH� VKRXOG� EH� IXUWKHU� UHVHDUFK� RQ�
ZKDW� OHYHO�DQG�FRQGLWLRQ�RI� VWUHVV� WKDW�DFWXDOO\�
affects creativity. 

$QRWKHU� FRQGXFWHG� E\� *DUDLJRUGRELO�
����������� DOVR� SRLQWV� RXW� YHUEDO� DQG� ¿JXUDO�
FUHDWLYLW\��0HDQZKLOH��-DFNVRQ�HW�DO������������
the players to predict all creative moves. Many 

H[SHUWV�EHOLHYH�WKDW�SOD\LQJ�YLGHR�JDPHV�LV�UHODWHG�
FUHDWLYLW\�ZLWKRXW�FRQVLGHUDWLRQ�WR�JHQGHU��

dHOLN��6DUL�	�+DUZDQWR�����������UHYHDOV�
WKDW�YLUWXDO�HQYLURQPHQW�ZLWK�VLPXODWLRQ�SURJUDP�
JLYHV� SRVLWLYH� LPSDFW� LQ� LQFUHDVLQJ� VWXGHQWV¶�
XQGHUVWDQGLQJ�� )XUWKHUPRUH�� (YDQV��<DURQ�	�
/HLQKDUGW� ����������� DOVR� FRQ¿UP� WKH�SRVLWLYH�
HIIHFW�RI�WKH�XVH�RI�YLUWXDO�ODERUDWRU\�PHGLD�RQ�
VWXGHQWV¶�SRVW�WHVW��

7KH� FRPELQDWLRQ� RI�PRGHO� DQG� YLUWXDO�
media also helps students to increase their 

XQGHUVWDQGLQJ� DERXW� FRQFHSW� DQG� DOVR� WKHLU�
FUHDWLYLW\��7KLV� LV� VXSSRUWHG�E\� WKH�¿QGLQJV� RI�

SUHYLRXV�UHVHDUFK��1LVULQD��*XQDZDQ�	�+DUMRQR�
���������� LQ� WKHLU� UHVHDUFK� IRXQG� WKDW� VWXGHQWV�
IURP� WKH� H[SHULPHQW� FODVV� FRPSUHKHQG� DQG�
HYDOXDWH�OHDUQLQJ�EHWWHU�WKDQ�GR�WKH�FRQWURO�FODVV�
EHFDXVH� WKH\� FRQGXFW� H[SHULPHQW� XVLQJ�YLUWXDO�
PHGLD�ZKLFK� KHOSV� WKHP� WR� LGHQWLI\� UHTXLUHG�
YDULDEOHV�� �.ROO|IIHO�	� -RQJ� ����������� DOVR�
conclude that learning model using virtual 

ODERUDWRU\� KDV� WKH� DELOLW\� WR� LQFUHDVH� VWXGHQWV¶�
OHDUQLQJ� DFKLHYHPHQW� VLJQL¿FDQWO\�� HVSHFLDOO\�
UHODWHG�WR�WKHLU�XQGHUVWDQGLQJ�DERXW�FRQFHSW�DQG�
SURFHGXUDO�DELOLW\�LQ�VROYLQJ�FRPSOH[�SUREOHPV��
,VPDLO�� 3HUPDQDVDUL�	� 6HWLDZDQ� �����������
DOVR�EHOLHYH�WKDW�67(0�YLUWXDO�ODERUDWRU\�FRXOG�
LQFUHDVH�VWXGHQWV¶�VFLHQWL¿F�OLWHUDF\�VLJQL¿FDQWO\�
EDVHG�RQ�WKH�UHVXOW�RI�1�JDLQ�WHVW��

3URMHFW� EDVHG� OHDUQLQJ� LV� DQ� HIIHFWLYH�
HGXFDWLRQDO�DSSURDFK�ZKLFK�IRFXVHV�RQ�FUHDWLYH�
WKLQNLQJ�� SUREOHP� VROYLQJ�� DQG� VWXGHQWV¶� SHHU�
LQWHUDFWLRQ�WR�FUHDWH�DQG�PDNH�XVH�QHZ�NQRZOHGJH�
�7ULDQWR�� ���������� 3URMHFW�ZRUN�ZLWK� YLUWXDO�
PHGLD�DVVLVWDQFH�JHQHUDWHV�VWXGHQWV¶�HQWKXVLDVP�
to actively participate during learning process. 

Learning process employing this model 

PRWLYDWHV� VWXGHQWV� WR� JDLQ� EHVW� H[SHULHQFH�
DERXW� D� JLYHQ� WDVN� RU� D� SURMHFW�� 6WXGHQWV� DUH�
given chance to freely and creatively design 

DQG�FKRRVH�WKH�SURMHFW��7KLV�LV�WUXH�IRU�VWXGHQWV�
ZKR�OHDUQ�E\�XVLQJ�OHDUQLQJ�PRGHO�ZLWK�YLUWXDO�
PHGLD�DVVLVWDQFH��7KH\�ZHUH�RSHQ�WR�QHZ�LGHDV��
input and information, including criticisms from 

WKHLU� SHHUV� GXULQJ� SUHVHQWDWLRQ��*XQDZDQ�	�
/LOLDVDUL¶V�UHVHDUFK������������ZKLFK�SRLQWV�RXW�
WKDW�WKH�GLVSRVLWLRQ�RI�VWXGHQWV¶�FULWLFDO�WKLQNLQJ�LQ�
OHDUQLQJ�SK\VLFV�ZLWK�YLUWXDO�ODERUDWRU\�LV�KLJKHU�
than that of students learning conventionally. 

With this learning model, disposition indicator 

RI� WUXWK�VHHNLQJ� DQG� RSHQ�PLQGHGQHVV� FDQ� EH�
LQFUHDVHG��7UXWK�VHHNLQJ� UHIHUV� WR� WKH� KDELW� RI�
DOZD\V� VHHNLQJ� WKH� EHVW� FRPSUHKHQVLRQ� DERXW�
FHUWDLQ�VLWXDWLRQ�EDVHG�RQ�UHODWHG�DUJXPHQWV�DQG�
HYLGHQFH��2SHQ�PLQGHGQHVV� LQGLFDWRU�� RQ� WKH�
RWKHU�KDQG��LV�UHODWHG�WR�DQ�RSHQ�DWWLWXGH�WRZDUG�
QHZ�LGHDV�DQG�LQIRUPDWLRQ�GHULYHG�WKURXJK�YLUWXDO�
H[SHULPHQW��

&XUUHQW�UHVHDUFK�QRW�RQO\�WULHG�WR�¿QG�RXW�
WKH� LQFUHDVH� RI� FUHDWLYLW\� LQ� JHQHUDO�� EXW� DOVR�
DQDO\]HG�HYHU\�DVSHFW�RI�FUHDWLYLW\��ERWK�YHUEDO�
DQG�¿JXUDO��%DVHG�RQ�WKH�GDWD�JDLQHG��LW�FDQ�EH�



���

FRQFOXGHG� WKDW� WKHUH� LV� DQ� LQFUHDVH� LQ� YHUEDO�
DQG�¿JXUDO�FUHDWLYLW\�LQ�YDULRXV�GHJUHH��,Q�ERWK�
FODVVHV��WKH�LQFUHDVH�RI�YHUEDO�FUHDWLYLW\�LV�KLJKHU�
WKDQ� WKDW� RI� ¿JXUDO� FUHDWLYLW\��7KH� LQFUHDVH� RI�
YHUEDO� FUHDWLYLW\� LV� DW� DYHUDJH� OHYHO��ZKLOH� WKH�
LQFUHDVH� RI�¿JXUDO� FUHDWLYLW\� LV� VWLOO� FRQVLGHUHG�
ORZ�LQ�ERWK�FODVVHV��

Many researches on science learning 

FRQ¿UP�WKH�QRWLRQ�WKDW�WKH�PRVW�HIIHFWLYH�OHDUQLQJ�
KDSSHQV�ZKHQ� LW� LV� UHODWHG� WR� UHDO� OLIH� FRQWH[W�
EHFDXVH�D�GHHSHU�XQGHUVWDQGLQJ�RFFXUV�ZKHQ�D�
VWXGHQW�DFWLYHO\�FRQVWUXFWV�PHDQLQJ�EDVHG�RQ�KLV�
RU�KHU�RZQ�H[SHULHQFH�DQG�LQWHUDFWLRQ��.UDMFLN��
	�%OXPHQIHOG�������������

,Q� JHQHUDO�� FUHDWLYLW\� LV� VHHQ� DV� D�ZRUN�
RU� DQ�DFWLRQ��RU� HYHQ�D�FUHDWLYH�SURGXFW�ZKRVH�
focus is on creative environment or creative 

SURFHVV��7RLYDQHQ��+DONLODKWL��	�5XLVPlNL��������
�������7KLV� SURYHV� WKH� VLJQL¿FDQFH�RI� OHDUQLQJ�
HQYLURQPHQW�WR�JHQHUDWH�FUHDWLYLW\��ZKHWKHU�YHUEDO�
FUHDWLYLW\� RU� ¿JXUDO� FUHDWLYLW\�� ,Q� KLV� UHVHDUFK�
*DUDLJRUGRELO� ����������� IRXQG� RXW� WKDW� WKHUH�
LV�VLJQL¿FDQW�SRVLWLYH�HIIHFWV�RI�WKH�WUHDWPHQW�RQ�
WKH�LQFUHDVH�RI�ERWK�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\��
HVSHFLDOO\� UHODWHG� WR� WKUHH� LQGLFDWRUV�� ÀXHQF\��
ÀH[LELOLW\�� DQG� RULJLQDOLW\�� )OXHQF\� LV� FORVHO\�
UHODWHG�WR�WKH�DELOLW\�WR�JHQHUDWH�LGHDV��ÀH[LELOLW\�
UHIHUV� WR� DELOLW\� WR� VKLIW� IURP�RQH� DSSURDFK� WR�
DQRWKHU�RU�RQH�ZD\�RI�WKLQNLQJ�WR�DQRWKHU��ZKLOH�
RULJLQDOLW\�FRQFHUQV�DERXW�WKH�FDSDFLW\�WR�GHULYH�
PRUH�WDQJLEOH�DQG�DFFHSWDEOH�QHZ�LGHDV�RU�QHZ�
solution. 

7KH� LQFUHDVH�RI�¿JXUDO�FUHDWLYLW\� LQ�ERWK�
FODVVHV� LV� FDWHJRUL]HG� DV� ORZ��7KLV� RFFXUUHG�
EHFDXVH� VWXGHQWV�ZHUH� QRW� IDPLOLDU� ZLWK� WKH�
W\SH�DQG�HYDOXDWLRQ�RI�FUHDWLYLW\�WHVW�TXHVWLRQV��
HVSHFLDOO\�ZKHQ�WKH\�ZHUH�DVNHG�WR�H[SUHVV�WKHLU�
LGHD�LQ�WKH�IRUP�RI�GUDZLQJ�RU�FRPSOHWLQJ�SLFWXUHV�
IURP�VKDSHV�DQG�OLQHV�JLYHQ�WR�WKHP��7KLV�IDFW�LV�
VXSSRUWHG�E\�WKH�UHVXOW�RI�LQWHUYLHZ�IURP�VHYHUDO�
students and teachers saying that there had not 

EHHQ�VXFK�HYDOXDWLRQ�EHIRUH��ZKHWKHU�LQ�SK\VLFV�
OHDUQLQJ� RU� LQ� RWKHU� VFLHQFH� VXEMHFWV��7KLV� LV�
LQ� OLQH�ZLWK�ZKDW�2¶5HLOO\��'XQEDU�	�%HQWDOO�
������������ IRXQG� WKDW� WKHUH� LV� D� GLIIHUHQFH� LQ�
FUHDWLYLW\��ZKHWKHU� YHUEDO� RU� ¿JXUDO�� EHWZHHQ�
VWXGHQWV�IURP�WZR�GLIIHUHQW�VWXG\�SURJUDPV��IURP�
students in literature students and students in 

creative art. Students in creative arts have higher 

DYHUDJH�¿JXUDO�DELOLW\�WKDQ�VWXGHQWV�LQ�OLWHUDWXUH��
7KLV�VKRZV�WKH�GLIIHUHQFH�LQ�WUDLQLQJ��KDELW��DQG�
OHDUQLQJ�HQYLURQPHQW�DSSOLHG�WR�GHYHORS�VWXGHQWV¶�
FUHDWLYLW\��5HVHDUFK� FRQGXFWHG� E\�:X��&KHQJ��
,S�	�&KDQJ������������VKRZV�WKDW�VWXGHQWV�ZKR�
KDYH�KLJKHU�VFRUH�LQ�SUREOHPV�UHODWHG�WR�UHDO�OLIH�
SHUIRUP�ORZHU�LQ�¿JXUDO�WDVNV��ZKLOH�LQ�YHUEDO�WDVNV�
DOO�VWXGHQWV�SHUIRUP�DOPRVW�VLPLODUO\��7KH�UHVXOW�LV�
LQWHUSUHWHG�EDVHG�RQ�WKH�LQWHUDFWLRQ�EHWZHHQ�WDVN�
VWUXFWXUH� DQG� VWXGHQWV¶� NQRZOHGJH��.QRZOHGJH�
LQFUHDVHV� RQH¶V� SHUIRUPDQFH� LQ� FUHDWLYLW\� WDVNV�
LQ�ZKLFK�NQRZOHGJH�LV�GRPLQDQW��

$OWKRXJK� WKH� LQFUHDVH� LQ� ERWK� FODVV� LV�
ORZ��WKH�GDWD�VKRZV�VLJQL¿FDQW�PDUJLQ�RI�������
EHWZHHQ�SUH�WHVW� DQG�SRVW�WHVW�ZLWK� H[SHULPHQW�
class has higher score than the control class. It 

LV�SDUWO\�EHFDXVH�WKH�H[SHULPHQW�FODVV�ZDV�JLYHQ�
SURMHFW�WDVN��ZKLOH�WKH�FRQWURO�FODVV�ZDV�QRW��7KH�
DFWLYLWLHV� LQFOXGHG� LQ� WKH� SURMHFW� WDVN� GUDZLQJ�
GHVLJQ��GUDZLQJ�REMHFWV��DQG�GUDZLQJ�SHUVSHFWLYH��
6WXGHQWV�ZHUH�DOVR�DVNHG�WR�GUDZ�VHYHUDO�GLVSOD\V�
RFFXUULQJ�RQ�PRQLWRU�GXULQJ�YLUWXDO�H[SHULPHQW�
DQG� WKHQ�SURGXFHG� H[SODQDWLRQ� IRU� WKH� LPDJHV��
7KHVH�DFWLYLWLHV�KHOSHG�WR�PRWLYDWH�VWXGHQWV�WR�EH�
PRUH�DFWLYH�LQ�DFFRPSOLVKLQJ�WKH�SURMHFW�JLYHQ�
to them. 

6WXGHQWV�ZHUH�DVNHG�QRW�RQO\�WR�ZRUN�RQ�
SURMHFW� WDVNV�� EXW� DOVR� WR� SUDFWLFH� WKHLU� DELOLW\�
WR�FRPPXQLFDWH��7KH\�ZHUH�DVVLJQHG�WR�ZULWH�D�
UHSRUW�RQ�WKH�SURMHFW�DQG�WKHQ�SUHVHQWHG�LW�LQ�IURQW�
RI�WKH�FODVV��,Q�WKLV�RFFDVLRQ�WKH\�ZHUH�DOVR�DVNHG�
WR� H[SUHVV� WKHLU� IHHOLQJ� DQG� H[SHULHQFH� GXULQJ�
WKH�DFFRPSOLVKPHQW�RI�WKH�SURMHFW��,Q�WKLV�ZD\��
VWXGHQWV¶�FUHDWLYLW\�WR�FRQYH\�DQ�LGHD�YHUEDOO\�FDQ�
EH�ZHOO�GHYHORSHG��7KLV�LV�RQH�RI�WKH�IDFWRUV�WKDW�
OHG�WR�WKH�LQFUHDVH�RI�VWXGHQWV¶�YHUEDO�FUHDWLYLW\��

%RWK�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\�FDQ�EH�
LQFUHDVHG�LQ�HYHU\�FROOHFWLYHO\�SODQQHG�WDVN��7KLV�
LV�EHFDXVH�WKH�WZR�FUHDWLYLWLHV�DUH�KLJKO\�UHODWHG��
,W� FRQ¿UPV�3DODQLDSSDQ¶V� UHVHDUFK� �����������
ZKLFK�SRLQWV�RXW�WKDW�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\�
LQGH[�DUH�KLJKO\�UHODWHG�RQH�WR�DQRWKHU��:HFKVOHU�
����������DOVR�EHOLHYHV�WKDW�WKDW�YHUEDO�FUHDWLYLW\�
DQG�¿JXUDO�FUHDWLYLW\�DUH�VLJQL¿FDQWO\�UHODWHG��,Q�
KLV�UHVHDUFK�KH�IRXQG�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�
YHUEDO�DQG�¿JXUDO�FUHDWLYLW\�KLJKO\�GHSHQGV�RQ�
model of treatment given to the students and on 

the type of instrument used to measure every type 

of creativity. 

The Effect of Project Based Learning with Virtual Media Assistance on Student’s Creativity in Physics
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,Q� KLV� UHVHDUFK�� 6WHUQEHUJ� �����������
asserts that creativity is in general different from 

intelligence. Learning and teaching process 

that encourages and appreciates creativity may 

LPSURYH�VWXGHQWV¶�VFKRRO�SHUIRUPDQFH�VR�WKDW�WKH\�
FDQ�PDNH�YDULRXV�GHFLVLRQV�WKDW�ZLOO�LQFUHDVH�WKHLU�
FUHDWLYLW\�LQ�OHDUQLQJ�SURFHVV��7KH�UHVHDUFK�RI�6HQ�
	�+DJWYHW� ����������� VKRZV� WKH� VLJQL¿FDQWO\�
SRVLWLYH�UHODWLRQ�EHWZHHQ�FUHDWLYLW\�DQG�SHUVRQDOLW\�
GLPHQVLRQ��,Q�DGGLWLRQ��3UHFNHO��+ROOLQJ�	�:LHVH�
����������� IRXQG�SRVLWLYH� FRUUHODWLRQ� EHWZHHQ�
LQWHOOLJHQFH� DQG� FUHDWLYLW\��ZLWK� WKH� VWURQJHVW�
FRUUHODWLRQ�LQ�YHUEDO�FUHDWLYLW\��

$OWKRXJK� WKHUH� LV� D� VWURQJ� FRUUHODWLRQ�
EHWZHHQ�YHUEDO�DQG�¿JXUDO�FUHDWLYLW\��WKLV�UHVHDUFK�
IRXQG� VLJQLILFDQWO\� GLIIHUHQW� LQFUHDVH� LQ� ERWK�
FUHDWLYLWLHV��,W�LV�SUREDEO\�FDXVHG�E\�WKH�WUHDWPHQW�
PRGHO��W\SH�RI�DVVLJQPHQW��DQG�H[HUFLVHV�JLYHQ�
WR�WKH�VWXGHQWV��7KLV�SDWWHUQ�LV�LQ�IDFW�DOVR�IRXQG�
LQ�RWKHU�UHVHDUFK��)RU�H[DPSOH��<RQJ������������
found that the level of intelligence has a close 

FRUUHODWLRQ�WR�YHUEDO�FUHDWLYLW\��ZKLOH�LW�GRHV�QRW�
KDYH�VLJQL¿FDQW�FRUUHODWLRQ�WR�¿JXUDO�FUHDWLYLW\��
Similar pattern is also found in a research 

FRQGXFWHG� E\� (NDVDUL�� *XQDZDQ�	� 6DKLGX��
�����������ZKLFK�FRQFOXGHV�WKDW�GLUHFW�OHDUQLQJ�
PRGHO�ZLWK�YLUWXDO�ODERUDWRU\�DVVLVWDQFH�LV�VXLWDEOH�
WR� LQFUHDVH� YHUEDO� FUHDWLYLW\� LQ� WKH�PDWHULDO� RI�
HODVWLFLW\�EXW�QRW� HIIHFWLYH� LQ� LQFUHDVLQJ�¿JXUDO�
creativity. 

5HVHDUFKHV�RQ�FUHDWLYLW\�LQ�RWKHU�¿HOGV�RI�
VWXG\� DOVR� FRQ¿UP� WKLV� FRQFOXVLRQ��:LFDNVRQR�
����������LQ�KLV�UHVHDUFK�FRQFOXGHV�WKDW�FUHDWLYLW\�
LQ�PXVLF�OHDUQLQJ�VLJQL¿FDQWO\�LQFUHDVHV�VWXGHQWV¶�
LQWHUHVW�LQ�OHDUQLQJ�DFWLYLW\��7KLV�REYLRXVO\�GHDOV�
ZLWK� WKH� IUHHGRP� WR� H[SUHVV� WKURXJK�PXVLFDO�
LQVWUXPHQWV� DQG� VRQJV��:HEVWHU� �����������
DVVHUWV�WKDW�PXVLFDO�DFKLHYHPHQW�KDV�VLJQL¿FDQW�
FRUUHODWLRQ� WR� DOO�PRGHV� RI� FUHDWLYH� EHKDYLRUV�
DQG�FRQVWLWXWHV�WKH�EHVW�VLQJOH�SUHGLFWRU�LQ�HDFK�
PRGH��)LJXUDO�FUHDWLYLW\�FRUUHODWHV�VLJQL¿FDQWO\�
ZLWK� FUHDWLYLW\� LPSURYLVDWLRQ� DQG� DQDO\VLV�
DQG� FRQVWLWXWHV� VLJQLILFDQW� SUHGLFWRU��9HUEDO�
FUHDWLYLW\�VLJQL¿FDQWO\�FRUUHODWHV�ZLWK�FUHDWLYLW\�
LQ�DQDO\VLV��EXW�GRHV�QRW�FRQVWLWXWH�JRRG�SUHGLFWRU�
LI�LW�LV�QRW�FRPELQHG�ZLWK�RWKHU�YDULDEOHV�VXFK�DV�
FRPSRVLWLRQ�DQG�LPSURYLVDWLRQ�DELOLW\��

7KH�DSSOLFDWLRQ�RI�SURMHFW�EDVHG�OHDUQLQJ�
PRGHO� ZLWK� YLUWXDO�PHGLD� DVVLVWDQFH� LV� DOVR�

FDSDEOH�RI�LQFUHDVLQJ�VWXGHQWV¶�PDVWHU\�RI�FRQFHSW�
LQ�RSWLFDO�GHYLFHV��6XUDQWL��*XQDZDQ�	�6DKLGX�
���������� LQ� WKHLU� UHVHDUFK� IRXQG� WKDW� WKHUH� LV�
LQFUHDVH�LQ�VWXGHQWV¶�PDVWHU\�RI�FRQFHSW�LQ�RSWLFDO�
GHYLFHV� LQ� SURMHFW� EDVHG� OHDUQLQJ�PRGHO�ZLWK�
YLUWXDO�PHGLD� DVVLVWDQFH��7KH� KLJKHVW� LQFUHDVH�
LQ� FRQFHSW�PDVWHU\� RFFXUV� LQ� VXE�FRQFHSW� RI�
H\H��ZKLOH�WKH�ORZHVW�LV�VXE�FRQFHSW�RI�FDPHUD��
In this physic concept, concept mastery of the 

H[SHULPHQW�FODVV�LV�KLJKHU�WKDQ�WKH�FRQWURO�FODVV��
7KLV�UHVXOW�LV�LQ�OLQH�ZLWK�WKH�UHVHDUFK�FRQGXFWHG�
E\�*XQDZDQ��6HWLDZDQ�	�:LG\DQWRUR�����������
ZKLFK�SRLQWV�RXW�WKDW�OHDUQLQJ�PRGHO�ZLWK�YLUWXDO�
H[SHULPHQW�LV�DEOH�WR�LQFUHDVH�WKH�ORJLF�LQIHUHQFH�
DQG� SK\VLFV� FRQFHSW� EXLOGLQJ� DELOLW\��$QRWKHU�
UHVHDUFK�E\�7�\V�]��&������������DOVR�VKRZV�WKDW�
WKH�DSSOLFDWLRQ�RI�YLUWXDO�ODERUDWRU\�JLYHV�SRVLWLYH�
HIIHFW� RQ� VWXGHQWV¶� DWWLWXGH� DQG� DFKLHYHPHQW�
compared to traditional learning model. 

CLOSING

Based on the findings and analysis of 

WKH� UHVHDUFK�� LW� FDQ� EH� FRQFOXGHG� WKDW� WKHUH�
DUH� SRVLWLYH� HIIHFWV� RI� SURMHFW� EDVHG� OHDUQLQJ�
PRGHO�ZLWK�YLUWXDO�PHGLD�DVVLVWDQFH�RQ�VWXGHQWV¶�
FUHDWLYLW\� LQ� SK\VLFV� OHDUQLQJ��7KH� H[SHULPHQW�
FODVV�ZKLFK�ZDV�JLYHQ� WUHDWPHQW�JDLQHG�KLJKHU�
average creativity score than the control class. 

%RWK�FODVVHV�DFKLHYHG�LQFUHDVH�LQ�FUHDWLYH�DELOLW\�
at average degree. In general, the increase of 

FUHDWLYLW\�RI�H[SHULPHQW�FODVV�LV�KLJKHU�WKDQ�WKH�
control class. Seen from every aspect, the increase 

RI�FUHDWLYLW\��ZKHWKHU�YHUEDO�RU�¿JXUDO��RFFXUUHG�
LQ�ERWK�FODVVHV��,Q�ERWK�FODVVHV��YHUEDO�FUHDWLYLW\�
LQFUHDVHG�JUHDWHU� WKDQ�¿JXUDO� FUHDWLYLW\��9HUEDO�
DQG�¿JXUDO� FUHDWLYLW\� LQ� H[SHULPHQW� FODVV�ZDV�
KLJKHU� WKDQ� WKH� FRQWURO� FODVV��7KH� LQFUHDVH� RI�
YHUEDO�FUHDWLYLW\�LQ�ERWK�H[SHULPHQW�DQG�FRQWURO�
FODVV� LV� DW� DYHUDJH�FDWHJRU\��ZKLOH� WKH� LQFUHDVH�
RI�¿JXUDO�FUHDWLYLW\�LQ�ERWK�FODVVHV�LV�VWLOO�DW�ORZ�
FDWHJRU\��7KLV�VLJQL¿HV�WKH�¿QGLQJ�WKDW�VWXGHQWV¶�
DELOLW\�LQ�WKH�H[SHULPHQW�DQG�FRQWURO�FODVVHV�ZDV�
KLJKHU� LQ� GLYHUJHQW� WKLQNLQJ� WR� FRPELQH� LGHDV�
YHUEDOO\�WKDQ�WKHLU�DELOLW\�WR�QHJRWLDWH�WKHLU�LGHDV�
through shapes and pictures. 
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