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4EFP� M>MBO� AFP@RPP� >?LRQ� ABSBILMJ BKQ� LC� 34%- -" >PBA� 0BOCLOJ >K@B� >PPBPPJ BKQ� FK�
0EVPF@P� IB>OKFKD� CLO� @OB>QFSB� QEFKHFKD� PHFIIP� � # OB>QFSB� QEFKHFKD� PHFII� FP� M>OQ� LC� PLCQ� PHFII� FK�
� � PQ� @BKQROV� IB>OKFKD� � # OB>QFSB� QEFKHFKD� KBBA� QL� ABSBILM� CLO� C>@B� >AS>K@B� FK� PL@FBQV� �
BKSFOLKJ BKQ� � QB@EKLILDV� � >KA� P@FBK@B� � 2 B>I� TLOIA� MOL?IBJ � QE>Q� E>MMBKBA� ?V� PQRABKQ� FP� >�
@LJ MIBU� MOL?IBJ � QE>Q� KBBA� KLQ� LKIV� P@FBK@B� IFQBO>@V� ?RQ� >IPL @OB>QFSFQV� � )KQBDO>QFLK� LC�
34%- � IFQBO>@V� FK� IB>OKFKD� ?OFKD� 0EVPF@P� FKQL� @LKQBUQR>I� ALJ >FK� � )K� QE>Q� @>PB� � M@FBK@B� FP�
ABCFKBA� >P� MEVPF@P� TFQE� @LK@BMQ� QE>Q� @>K� ?B� >MMIFBA� FK� PQRABKQ� IFSB� � TB@EKLILDV� >P� QLLIP�
TEF@E� @>K� EBIM� @LK@BMQR>I� CFKAFKD� � EKDFKBBOFKD� >P� MEVPF@P� MOLGB@Q� FK� LOABO� QL� J LAFCFBA� >�
QB@EKLILDV� � >KA� M>QEBJ >QF@P� QE>Q� RPBA� QL� EBIM� @>I@RI>QB� >KV� MEVPF@P NR>KQFQV� � # OB>QFSB�
QEFKHFKD� PHFIIP� FK@IRABP� MOL@BPP� >KA� MOLAR@Q� � PL� FQ� Q>HBP� J LOB� QE>K� >PPBPPJ BKQ� QBPQP� QL�
J B>PROB� @OB>QFSB� QEFKHFKD� PHFIIP� >P� >� TELIB� � 0BOCLOJ >K@B� >PPBPPJ BKQ� FP� >RQEBKQF@�
>PPBPPJ BKQ� ABPFDKBA� QL� >PPBPP� FKMRQ� � MOLPBP� >KA� LRQMRQ� � 0BOCLOJ >K@B >PPBPPJ BKQ� RPBA� FK�
QEFP� PQRAV� @LKQ>FKP� Q>PHP� TEF@E� FP� ?>PBA� FKAF@>QLOP� LC� @OB>QFSB� QEFKHFKD� � 3QRABKQP� >OB�
OBNRFOBA� QL� RPB� IFQBO>@V� LC� 34%- � QL� PLISB� QEB� Q>PHP� � PL� QEBV� TLRIA� >@@RPQLJ BA� QL� ?B�
@LJ MIBU� QEFKHBO� >KA� @OB>QFSB� QEFKHBO� � )K� QE>Q� @>PB� � MBOCLOJ >K@B� >PPBPPJ BKQ� @>K� J B>PROB�
>KA� >IPL� @LKPQOR@QBA� PQRABKQP� @OB>QFSB� QEFKHFKD� PHFIIP� � 0BOCLOJ >K@B� >PPBPPJ BKQ� AO>TP� LK� >�
J BQELALILDV� QE>Q� CLIILTP� >� @V@IF@� MOL@BAROB� CLO� FKPQORJ BKQ� ABSBILMJ BKQ� >KA� S>IFA>QFLK� �
TEBOB� IFQBO>QROB� � BUMBOQP� � PQRABKQP� >KA� BAR@>QLOP� @LKQOF?RQB� FK� QEB� MOL@BAROB�
EZnldgYh7 0BOCLOJ >K@B� >PPBPPJ BKQ� � 34%- � � # OB>QFSB� 4EFKHFKD� 3HFII

CHNLI>O=NCIH

# LJ MBQFQFLK� TLOHMI>@B� LC� QEB� � � PQ� @BKQROV� FK@OB>PFKDIV� I>ODB� >P� QEB� FJ M>@Q� LC�

DIL?>IFW>QFLK� � 4EB� DIL?>IFW>QFLK� L@@ROP� FK� >IJ LPQ� >II� K>QFLKP� FK� QEB� TLOIA� QLA>V� � QEBOBCLOB�

)KALKBPF>� >P� M>OQ� LC� QEB� K>QFLK� T>P� >IPL� >CCB@QBA� LC� DIL?>IFW>QFLK� J RPQ� MOBM>OB� FQP� MBLMIB�

BPMB@F>IIV� QEB� VLRKDBO� DBKBO>QFLK� � FK� LOABO� QL� C>@B� QEB� @LJ MBQFQFLK� FK� QEB� � � PQ� @BKQROV�

tlohmi^`b. 4EB� FKQBOK>QFLK>I� TLOHMI>@B� @LJ MBQFQFLK� FP� >IPL� CBIQ� FK� )KALKBPF>� >CQBO� QEB�

BJ BODBK@B� LC� QEB� >DOBBJ BKQ� !%# � � !3%!. � %@LKLJ F@� # LJ J RKFQV	 � � !%# � >DOBBJ BKQ�

J >AB� ?V� )KALKBPF>� DLSBOKJ BKQ� >FJ P� QL� FK@OB>PB� QEB� KRJ ?BO� LC� MOLCBPPFLK>I� TLOHCLO@B� �

2 B@BKQ� OBPB>O@E� COLJ � QEB� )KQBOK>QFLK>I� , >?LRO� / OD>KFW>QFLK� � LO� ), / � J BKQFLKBA� QEB�

LMBKFKD� LC� I>?LO� J >OHBQP� ?OLRDEQ� DOB>Q� ?BKBCFQP� � ), / � � " " # � � � � � � 	 � PMB@FCFBP� QE>Q� QEB�

ABJ >KA� CLO� MOLCBPPFLK>I� TLOHCLO@B� TFII� FK@OB>PB� ?V� � � � � LO� >?LRQ� � � � J FIIFLK� � 7 EFIB� QEB�

ABJ >KA� CLO� I>?LO� J FAAIB� @I>PP� TFII� ?B� RM� � � � � LO� � � � J FIIFLK� � TEFIB� QEB� TLOHCLO@B

FK@OB>PBA� ?V� � � � � >� ILT � IBSBI� � LO� � � � J FIIFLK� � 4L� J BBQ� QEB� ABJ >KA� CLO� MOLCBPPFLK>I�

TLOHCLO@B� � FQ� FP� KB@BPP>OV� QL� FK@OB>PB� QEB� @>M>?FIFQFBP� >KA� PHFIIP� LC� QEB� � � PQ� @BKQROV� CLO� QEB�

VLRKD� DBKBO>QFLK�

4EB� J >FK� MOBM>O>QFLK� QL� MOBM>OB� VLRKD� MBLMIB� CLO� QEB� @E>IIBKDBP� LC� DIL?>IFW>QFLK�

@LJ MBQBK@FBP� QE>Q� >OB� KBBABA� FK� QLA>V� P� TLOHMI>@B� � %AR@>QLOP� >P� QEB� PMB>OEB>A� LC�

BAR@>QFLK� PELRIA� ABSBILM� QEB� KB@BPP>OV� PHFIIP� LC� IB>OKBOP� FK� IFCB� � . >QFLK>I� 3@FBK@B�. >QFLK>I� 3@FBK@B�

4B>@EBOP� !PPL@F>QFLK� � . 34!� � � � � � 	 � PQ>QBA� QE>Q� BSBOV� BAR@>QLO� TEL� FK� BAR@>QFLK�

BKSFOLKJ BKQP� J RPQ� ABSBILM� � � PQ� @BKQROV� PHFIIP� >OB� @LKPFPQBKQ� TFQE� ?BPQ� MO>@QF@BP�

FKPQOR@QFLK>I� QE>Q� FK@IRAB� @ROOF@RIRJ � ABSBILMJ BKQ� � MBKA>DLDF� � QB>@EBO� MOBM>O>QFLK� FK�

IB>OKFKD� >KA� QB>@EBO� MOLCBPPFLK>I� ABSBILMJ BKQ�

)K@OB>PBA� PHFII� >KA� >?FIFQV� CLO� VLRKD� MOLPMB@QFSB� TLOHBOP� FP� QEB� OBPMLKPF?FIFQV� LC�

BAR@>QFLK� � %AR@>QFLK� FP� >K� FKQBDO>I� M>OQ� LC� QEB� MOL@BPP� LC� MOBM>O>QFLK� LC� NR>IFCFBA� ERJ >K�

OBPLRO@BP� � PQOLKD� >KA� PHFIIBA� � 4EOLRDE� BAR@>QFLK� � QEB� @>KAFA>QB� TFII� L?Q>FK� >� NR>IFQV�

TLOHCLO@B� � MOLAR@QFSB� � >KA� @LJ MBQFQFSB�

7 LOHCLO@B� FK� QEB� � � PQ� @BKQROV� Q>HBP� J LOB� QE>K� HKLTIBADB� � ?RQ� >IPL� @OB>QFSFQV� �

)KQBOK>QFLK>I� FKPQFQRQFLKP� 0>OQKBOPEFM� CLO� � � PQ� # BKQROV� 3HFIIP� @>IIP� CLO� @OB>QFSFQV� >KA�

FKKLS>QFLK� >P� LKB� LC� QEB� BPPBKQF>I� PHFII� PBQP� LC� CRQROB� @FQFWBKP� � " >BQV� � � � � � 	 � >IPL� J BKQFLKP�

QE>Q� @OB>QFSFQV� FP� QEB� J LPQ� FJ MLOQ>KQ� PHFII� FK� QEB� � � PQ� @BKQROV� !@@LOAFKD� QL� &FPEBO� � � � � � 	 � �

@OB>QFSB� QEFKHFKD� FP� LKB� LC� QEB� FJ MLOQ>KQ� >PMB@QP� LC� QEFKHFKD� PHFIIP� � # OB>QFSB� QEFKHFKD�

>?FIFQV� FP� FKAFPMBKP>?IB� PQRABKQP� QL� C>@B� QEB� CRQROB� QE>Q� E>SB� @LJ MIBU� MOL?IBJ P� � &FPEBO�

� � � � � 	 � P>VP� QE>Q� @OB>QFSB� QEFKHFKD� PHFIIP� >OB� BPPBKQF>I� CLO� PR@@BPP� FK� IB>OKFKD� >KA� PR@@BPP�

FK� IFCB� � # OB>QFSFQV� MOBM>OB� QEBJ � TFQE� CIBUF?IB� PHFIIP� QE>Q� QEBV� TFII� KBBA� QL� C>@B� >K� RK@BOQ>FK�

CRQROB� � 7 >KD� � � � � � 	 �

%AR@>QFLK� FK� )KALKBPF>� PELRIA� >MMIV� >� PVPQBJ � LC� IB>OKFKD� QE>Q� MOBM>OBP� PQRABKQP�

FK� ABSBILM� @OB>QFSB� QEFKHFKD� PHFIIP� QL� C>@B� QEB� TLOH� MI>@B@LJ MBQFQFLK� � )J MOLSFKD� QEB�

BAR@>QFLK� PVPQBJ � @>K� ?B� FJ MIBJ BKQBA� QEOLRDE� QEB� FJ MOLSBJ BKQ� LC� IB>OKFKD� PVPQBJ P� >KA�

>PPBPPJ BKQ� PVPQBJ � � $ FP@OBM>K@FBP� IB>OKFKD� PVPQBJ � >KA� >PPBPPJ BKQ� PVPQBJ � TLRIA� OBPRIQ� FK�

PR?LMQFJ >I� BAR@>QFLK>I� PVPQBJ �

)K� C>@Q� � BAR@>QFLK>I� LO� QB>@EFKD� >@QFSFQFBP� FK� P@ELLIP� E>SB� KLQ� ?BBK� CRIIV� C>@FIFQ>QB�

PQRABKQP� QL� ABSBILM� @OB>QFSB� QEFKHFKD� PHFIIP� � 4EBOB� >OB� PQFII� J >KV� P@ELLIP� QE>Q� LKIV�

FJ MIBJ BKQ� QEB� IB>OKFKD� MOL@BPP� TFQE� QEB� PQRABKQP� >P� OB@FMFBKQP� LC� >� KRJ ?BO� LC� FKCLOJ >QFLK�

TFQELRQ� J R@E� QL� ABSBILM� QEB� PHFIIP� QEBV� KBBA� QL� M>OQF@FM>QB� FK� QEB� OB>I� TLOIA� � PR@E� >P�

`ob^qfsfqv.

# LKQBUQR>I� IB>OKFKD� PVPQBJ � QE>Q� BJ ME>PFWBP� QEB� @LK@BMQ� LC� QEB� FKSBKQFLK� TFII�

C>@FIFQ>QB� QEB� @OB>QFSB� QEFKHFKD� PHFIIP� ABSBILMJ BKQ� � 4EFP� FP� @LKPFPQBKQ� TFQE� QEB� BPPBK@B� LC�

IB>OKFKD� MEVPF@P� >P� LKB� LC� QEB� . >QRO>I� 3@FBK@BP� QE>Q� BJ ME>PFWBP� LC� @LIIB@QFLK� QEB� J >PQBOV�

LC� HKLTIBADB� � C>@QP� � @LK@BMQP� � LO� MOFK@FMIBP	 � >KA� QEB� MOL@BPP� LC� AFP@LSBOV� � # OB>QFSFQV� FP� >�

@LJ MIBU� MPV@ELILDF@>I� >PMB@QP� � @OB>QFSB� QEFKHFKD� PHFIIP� FK@IRABP� >� PBOFBP� LC� MOL@BPPBP� >KA�

@>OOFBA� LRQ� @LKQFKRLRPIV� � 3BJ FOT>K� � � � � � 	 .

# OB>QFSB� QEFKHFKD� FP� FK@IRABA� FK� M>QQBOK� LC� AFSBODBKQ� QEFKHFKD� � PL� QE>Q� QEB�

>PPBPPJ BKQ� MOL@BPP� @>K� KLQ� ?B� ALKB� PFJ MIV� ?V� >� @LKSBODBKQ� QBPQ� QE>Q� FP� LCQBK� RPBA� QLA>V� �

4EB� >PPBPPJ BKQ� MOL@BPP� LC� @OB>QFSB� QEFKHFKD� >P� PQ>QBA� ?V� / P?LOK� � � 0>OKBP� � + E>QBK>� �

1992) J RPQ� KLQF@BA� >K� >PPBPPJ BKQ� LC� QEB� S>OFLRP� FAB>P� QE>Q� BJ BODBA� >KA� >IPL� CLIILTBA� RM�

TFQE� >K� BS>IR>QFLK� ?>PBA� LK� QEB� @OFQBOF>� LC� S>IRB� >KA� OLIB� � 4EBOBCLOB� KBBABA� >PPBPPJ BKQP�

@>K� >PPBPP� QEB� TELIB� >PMB@Q� LC� QEB� MOLAR@Q� >KA� >PMB@QP� LC� QEB� IB>OKFKD� MOL@BPP�

>CM=OMMCIH

� G:6I>K>IN� >C � * =NH>8H� & :6GC>C<

Creativity is a complex construct but the importance of identifying and

facilitating creativity in educational system has been widely recognized (Diakidoy &

Constantinou, 2001). To identifying and facilitating creativity in education setting

requires an understanding of creativity by educators and education practitioners.

Meanwhile, according to Piaget (Neira & Soto, 2013) Creativity is the ultimate form of

the game symbolic childs, when the symbols are assimilated in their mind. Guilford

(1950) defines creativity as the capacity or ability to generate alternative answers of the

problems was given, with an emphasis on variety, quantity and relevance of results.

' RFIACLOApP� B>OIV� Oesearch (1959, 1986, 1988) identified divergent thinking components

which were quickly appropriated for creativity assessment. Fluency, flexibility,

originality, and elaboration are Guildford categories commonly encountered for rating

student creative performance. Creativity assessment is made difficult by many things

some about the nature of creativity. One of the most fundamental questions in creativity

theory and research is the issue of domain specificity (Baer & McKool, 2009). creativity

for specific domains might differ from the indicators of creativity in other domains. The

difference is situated on specifications and characteristics of the domain of science itself.

in that case, the creativity from the perspective of art may differ with creativity in physics

as natural science.

The structure of scientific creativity in Natural Science education by (Hu & Adey,

2002: 392) described as follows:

(1) Scientific creativity is different from other creativity since it is concerned with

creative science experiments, creative scientific problem finding and solving, and

creative science activity.

does not include non-intellectual factors, although nonon-intellectual factors may

influence scientific creativity.

(3) Scientific creativity must depend on scientific knowledge and skills.

(4) Scientific creativity should be a combination of static structure and

developmental structure. The adolescent and the mature scientist have the same

basic mental structure of scientific creativity but that of the latter is more

developed.

(5) Creativity and analytical intelligence are two different factors of a singu- lar

function originating from mental ability.

?>PBA� LK� QEB� >?LSB� PQ>QBJ BKQ� FP� HKLTK� QE>Q� QEB� MOBM>O>QFLK� LC� FKAF@>QLOP� @OB>QFSB�

QEFKHFKD� PHFIIP� FK� QEB� IB>OKFKD� LC� MEVPF@P� KBBA� QL� M>V� >QQBKQFLK� QL� QEB� @E>O>@QBOFPQF@P� LC�

MEVPF@P� >P� >� K>QRO>I� P@FBK@B� >MMIF@>QFLK� LC� @OB>QFSB� >PPBPPJ BKQ� CLO� MEVPF@P� IB>OKFKD� @>K�

EBIM� C>J FIF>OFWB� PQRABKQP� QL� QEFKH� @OB>QFSBIV� FQ� FP� FK� IFKB� TFQE� OBPB>O@E� @LKAR@QBA� ?V

� + LEI� � + RL� � + LT>IPHF� � � � + LT>IPHF� � � � � � 	 0EVPF@P� PQRABKQ� MBOCLOJ >K@B� LK� QEB� 4LOO>K@B�

QBPQP� ABCFKFQBIV� @E>KDBP� >CQBO� >K� BIB@QFSB� @LROPB� LK� @OB>QFSFQV� � QELRDE� FQ� FP� KLQ� @LJ MIBQBIV�

@IB>O� QE>Q� QEB� D>FKP� @LJ B� COLJ � FKPQOR@QFLK� �
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0BOCLOJ >K@B� >PPBPPJ BKQ� FP� MOL@BPP� LC� >PPBPPJ BKQ� FJ MIBJ BKQBA� ?V� L?PBOSFKD� QEB�

>@QFSFQFBP� LC� PQRABKQP� FK� ALFKD� PLJ BQEFKD� 4EFP� QB@EKFNRB� FP� BPMB@F>IIV� PRFQ>?IB� CLO�

>PPBPPFKD� >@EFBSBJ BKQ� LC� @LJ MBQBK@B� J >PQBOV� IB>OKFKD� OBNRFOBP� PQRABKQP� QL� MBOCLOJ � Q>PHP� �

!@@LOAFKD� QL� *L� !KKB� 7 >KDP>QLOKQ>K>HERK� NRLQBA� � : >FKRI� � � � � � � � � 	 � � PQ>QBA� QE>Q�

MBOCLOJ >K@B� >PPBPPJ BKQ� @LKPFPQP� LC� QTL� M>OQP� � � # IB>OIV� ABCFKBA� Q>PH� >KA� >� IFPQ� LC� BUMIF@FQ�

@OFQBOF>� LC� >PPBPPFKD� PQRABKQ� MBOCLOJ >K@B� LO� MOLAR@Q� � � &ROQEBO� PQ>QBA� >IPL� QE>Q� MBOCLOJ >K@B�

>PPBPPJ BKQ� FP� OB>IFWBA� ?>PBA� LK� QEB� � CLRO� >PPRJ MQFLKP� � MOFK@FM>I� � FP� � � � 	 � 0BOCLOJ >K@B�

>PPBPPJ BKQ� FP� ?>PBA� LK� QEB� >@QFSB� M>OQF@FM>QFLK� PQRABKQP� � � � 	 � 4EB� Q>PHP� DFSBK� LO� ALKB� ?V�

PQRABKQP� FP� >K� FKQBDO>I� M>OQ� LC� QEB� LSBO>II� IB>OKFKD� MOL@BPP� � � 	 � 0BOCLOJ >K@B� !PPBPPJ BKQ� FP�

KLQ� LKIV� QL� ABQBOJ FKB� QEB� MLPFQFLK� LC� PQRABKQP� >Q� PLJ B� MLFKQ� FK� QEB� IB>OKFKD� MOL@BPP� � ?RQ�

>IPL� QL� FJ MOLSB� QEB� IB>OKFKD� MOL@BPP� FQPBIC� � � � 	 � " V� HKLTFKD� FK� >AS>K@B� QEB� @OFQBOF>� QE>Q�

TFII� ?B� RPBA� QL� J B>PROB� >KA� >PPBPP� QEB� PR@@BPP� LC� QEB� IB>OKFKD� MOL@BPP� � *LKPPLK� >KA�

3IFKD?V� � � � � � � � � � � 	 � PQ>QBP� QE>Q� QEB� MBOCLOJ >K@B� >PPBPPJ BKQ� ABPFDKBA� QL� BU>J FKB� >PMB@QP�

LC� QEB� J LOB� AFCCF@RIQ� QL� RKABOPQ>KA� FK� QEB� IB>OKFKD� MOL@BPP� ?V� IBQQFKD� PQRABKQP� PLISB�

MOL?IBJ P� FK� >� OB>IFPQF@� LO� >RQEBKQF@�

3QB@EBO� � � � � � � � � 	 � ABCFKBP� >� PQOR@QROBA� Q>PH� MBOCLOJ >K@B� FP>� PFQR>QFLK� FK� TEF@E� QEB�



MOLAR@BP� >� OBPMLKPB� QE>Q� @>K� ?B� >PPBPPBA� RPFKD� QEB� NR>IFQV� PQ>KA>OAP� BUMIF@FQIV� � 4EB�

PQ>KA>OA� J >V� >MMIV� QL� QEB� CFK>I� MOLAR@Q� LO� QEB� MOL@BPP� LC� @OB>QFKD� P@FBKQFCF@� MOLAR@QP� � !�

MBOCLOJ >K@B� >MMO>FP>I� FP� >� @LIIB@QFLK� LC� Q>PH� MBOCLOJ >K@B� � / ?BOD� � � � � � 	 � PQ>QBA� QE>Q� QEB�

>PPBPPJ BKQ� LC� MBOCLOJ >K@B� � LCCBOFKD� >� S>OFBQV� LC� T>VP� CLO� PQRABKQP� QL� ABJ LKPQO>QB� TE>Q�

QEBV� HKLT � >?LRQ� QEB� @LKQBKQ� � >P� TBII� >P� QEB� PQRABKQP� BUMI>FK� >AAFQFLK>I� PBQ� LC� PHFIIP� FK� QEB�

`i^ppollj.

MN?G ?YjXVi^dc

STEM education is an approach to teaching and learning that integrates the

content and skills of science, technology, engineering, and mathematics (Maryland,

2012). Use of System approach in education aim to prepare students be able to compete

and ready to work as field studies. STEM approach has the main principles related to

communication, materials, ability to solve problems (problem solving), integration,

technology and careers. Six key principles are summarized in science as materials,

technology as a product of science, engineering as the ability to apply science and math

components as a liaison between the components. The four components that include

Science, Technology, Engineering and Mathematics is expected to be mastered by the

learners so that they can properly career. (Bybee, 2010).

34%- � IFQBO>@V� OBCBOP� QL� QEB� >?FIFQV� LC� >� MBOPLK� QL� >MMIV� >K� RKABOPQ>KAFKD� LC� ELT �

PQOF@Q� QEB� @LJ MBQFQFLK� TLOHP� FK� QEB� OB>I� TLOIA� QE>Q� OBNRFOBP� CLRO� FKQBOOBI>QBA� ALJ >FKP� �

. >QFLK>I� ' LSBOKLO� P� !PPL@F>QFLK� # BKQBO� CLO� " BPQ� 0O>@QF@BP� � � � � � � � � 	 ABCFKB� 34%- �

IFQBO>@V� >@@LOAFKD� QL� B>@E� LC� QEB� CLRO� FKQBO-OBI>QBA� CFBIAP� LC� PQRAV� FP� � � 	 � 3@FBK@B� , FQBO>@V

>P� QEB� >?FIFQV� FK� RPFKD� P@FBK@B� >KA� >MMIVFKD� @LKQBUQR>I� MOL?IBJ � PLISFKD� PLISFKD� �

� 	 � 4B@EKLILDV� , FQBO>@V >P� HKLT � ELT � QL� RPB� KBT � QB@EKLILDV� TEF@E� ABSBILMBA� �

RKABOQ>KAFKD� KBT � QB@EKLILDV� TEF@E� ABSBILMBA� � >KA� E>SB� >K� >?FIFQV� QL� >K>IFPFP� ELT � QEB�

QB@EKLILDV� DFSB� >� PFDKFCF@>KQ� BCCB@Q� FK� PL@FBQV� IFCB. � 	 � %KDFKBBOFKD� , FQBO>@V ^p^p

RKABOPQ>KAFKD� >?LRQ� ELT � QB@EKLILDV� TEF@E� ABSBILMBA� ?V� RPFKD� BKDFKBBOFKD� ABP>FKFKD�

MOL@BPP� � TFII� RPB� FK� PQRAV� ?>PBA� MOLGB@Q� TEF@E� FKQBDO>QB� FK� BSBOV� PR?GB@Q� � � 	 � - >QEBJ >QF@P�

Lfqbo^`v ^p^p QEB� >?FIQV� LC� PQRABKQ� QL� >K>IVWB� QEB� OB>PLK >KA� QL� @LJ J RKF@>QB� >K� FAB>�

BCC@QFSBIV� ?B@>RPB� LC� >@QFS>QB� QEB� PQRABKQP� QL� CLOJ RI>QB� � QL� PLISB� � >KA� QL� @LKPQOR@Q� QEB�

J B>KFKD� >P� >� PLIRQFLK� LC� J >QEBJ >QF@� MOL?IBJ � FK� BSBOV� @LKAFQFLK�

Besides developing knowledge in science, technology, engineering and

mathematics, the integration of STEM education also seeks to foster soft skills such as

scientific inquiry and problem solving skills. By improving problem solving skills with

society that is aware of the importance of STEM literacy. Literacy "STEM refers to the

ability of individuals to apply the understanding of how tight the competition works in the

real world that requires four interrelated domains.

Development Performance Assessment Based on STEM for Creative Thingking

Skill.

!PPBPPJ BKQ� LC� @OB>QFSFQV� FK@IRAB� IB>OKFKD� @E>O>@QBOFPQF@P� >PPL@F>QBA� TFQE� ( FDE� / OABO�

4EFKDHFKD� >KA� >� EFDE� IBSBI� LC� PHFII� >P� TBII� � 3BJ FT>K� � � � � � 	 � � 0BOCLOJ >K@B� >PPBPPJ BKQFP�

>K� >PPBPPJ BKQ� QE>Q� FP� @>M>?IB� LC� >PPBPPFKD� >PMB@QP� LC� MOLAR@QP� >KA� MOL@BPPBP� FK� IB>OKFKD�

?B@>RPB� FQ� RPBP� S>OFLRP� CLOJ P� LC� Q>PHP� QL� L?Q>FK� FKCLOJ >QFLK� >?LRQ� TE>Q� >KA� ELT � J R@E�

J >QBOF>I� E>P� ?BBK� PQRAFBA� PQRABKQP� � MBOCLOJ >K@B� >PPBPPJ BKQ� OBNRFOBP� PQRABKQP� QL� @LJ MIBQB�

Q>PHP� RPFKD� HKLTIBADB� >KA� PHFIIP� MBOCLOJ >K@B� QE>Q� FP� BJ ?LAFBA� FK� QEB� CLOJ � LC� ABBAP� �

>@QFLKP� LO� MBOCLOJ >K@B� � + LEI� � + RL� � + LT>IPHF� � � � + LT>IPHF(2010) KLQB� QE>Q� Q>PHP� QE>Q� >OB�

BUMIF@FQIV� CL@RPBA� LK� @OB>QFSFQV� >OB� KLQ� @LJ J LK� FK� >� PQRABKQPp� BUMBOFBK@B� � DBQ� PQRABKQP� QL�

?BQQBO� RKABOPQ>KA� QEB� @OB>QFSB� MOL@BPP� ?V� @LKPFABOFKD� QEB� J B>PROBJ BKQ� MOL?IBJ � � >KA�

PB@LKA� � QL� PLIF@FQ� PQRABKQ� FAB>P� CLO� @OB>QFKD� >� RP>?IB� MEVPF@P- PMB@FCF@� FKPQORJ BKQ� � 3L�

MBOCLOJ >K@B� >PPBPPJ BKQ� >OB� ABSBILMBA� >Q� 34%- � >MMOL>@E� ?>PBA� LK� MEVPF@P� J B>PROBJ BKQ�

>KA� RP>?IB� MEVPF@P- PMB@FCF@� FKPQORJ BKQ� TFII� C>@FIFQ>QB� PQRABKQP� QL� RKABOPQ>KA� @OB>QFSB�

MOL@BPPBP� �

5 PFKD� 34%- � >MMOL>@E� FK� MEVPF@>I� IB>OKFKD� FP� >?IB� QL� PLISB� >� MOL?IBJ � @lklkqbuqr^iiv.

Rb^i-TLOIA� MOL?IBJ P� @>K� ?B� BUMI>FKBA� QEOLRDE� FKQBOAFP@FMIFK>OV� FKQBDO>QFLK� FK� 34%- � �

7 >KD� BQ� >I� � � � � � � 	 � ABP@OF?BP� FK� @LJ ?FKFKD� @OLPP-@ROOF@RI>O� @LKQBKQ� >Q� @OFQF@>I� QEFKHFKD� �

mol_ibj-PLISFKD� PHFIIP� � >KA� HKLTIBADB� QL� OB>@E� >� @LK@IRPFLK� � - RIQFAFP@FMIFK>OV�

FKQBDO>QFLK� OBNRFOBP� PQRABKQP� QL� @LKKB@Q� QEB� @LKQBKQ� LC� >� M>OQF@RI>O� PR?GB@Q� � ?RQ� QEB�

FKQBDO>QFLK� LC� FKQBOAFP@FMIFK>OV� CL@RPFKD� PQRABKQP� >QQBKQFLK� LK� QEB� MOL?IBJ P� >KA� @LJ ?FKBP�

QEB� @LKQBKQ� >KA� PHFIIP� COLJ � S>OFLRP� CFBIAP�

0BOCLOJ >K@B� >PPBPPJ BKQ� E>SB� J LOB� MLFKQP� TEBK� @LJ M>OBA� TFQE� QO>AFQFLK>I�

>PPBPPJ BKQ� � 4EB� >AS>KQ>DBP� @>K� ?B� PRJ J >OFWBA� >P� CLIILTP� � � 	 � PQRABKQP� @>K� ABJ LKPQO>QB� >�

MOL@BPP� � � 	 � >� MOL@BPP� TEF@E� ABJ LKPQO>QBA� @>K� ?B� AFOB@QIV� L?PBOS>?IB� � � 	 � MOLSFAB� >� J LOB�

@LJ MIBQB� BS>IR>QFLK� >KA� K>QRO>I� CLO� PLJ B� HFKAP� LC� OB>PLKFKD� � SBO?>I� >?FIFQV� � >KA� MEVPF@>I�

PHFIIP� � � 	 � QEB� BUFPQBK@B� LC� >K� >DOBBJ BKQ� ?BQTBBK� QB>@EBOP� >KA� PQRABKQP� >?LRQ� >PPBPPJ BKQ�

@OFQBOF>� >KA� QEB� Q>PHP� QL� ?B� ALKB� � � 	 � >PPBPP� IB>OKFKD� LRQ@LJ BP� >KA� PHFIIP� >OB� @LJ MIBU� � � 	 �

DFSBP� >� DOB>Q� J LQFS>QFLK� CLO� IB>OKBOP� � >KA� � 	 � BK@LRO>DB� QEB� >MMIF@>QFLK� LC� IB>OKFKD� FK� OB>I�

IFCB� pfqr^qflkp � !FO>PF>K� � � � � � 	 .

0BOCLOJ >K@B� >PPBPPJ BKQ� FP� >K� >PPBPPJ BKQ� QE>Q� FP� >MMOLMOF>QB� QL� ABSBILM� AFSBODBKQ�

IB>OKBOP� PL� QE>Q� PQRABKQP� TFII� ?B� J LOB� J LQFS>QBA� QL� ?B� >@QFSB� >KA� ?BOFKLC>PF� FK� IB>OKFKD�

>@QFSFQFBP� ?B@>RPB� QEBV� CBBI� >KV� >@QFSFQV� QE>Q� J BO>H>� ALFKD� >MMOB@F>QBA� FK� QEB� >PPBPPJ BKQ�

4EB� Q>PHP� >OFPFKD� COLJ � MBOCLOJ >K@B� >PPBPPJ BKQ� @>K� ?B� AO>TK� RM� @LKQBUQR>IIV� � @ILPB� QL� QEB�

IFSBP� LC� PQRABKQP� >KA� EFDEIFDEQ� OB>I-TLOA� MOL?IBJ � � 4EB� Q>PH� TFII� MOLSFAB� >� PM>@B� CLO�

PQRABKQP� QL� FKKLS>QB� FK� CFKAFKD� PLIRQFLKP� QL� MOL?IBJ P� QE>Q� @>K� PQFJ RI>QB� >KA� ABSBILM�

AFSBODBKQ� QEFKHFKD� M>QQBOKP� IB>OKBOP�

)K� EFP� OBPB>O@E� J FQ@EBII� � � � � � 	 � ABSBILM� @OB>QFSB� QEFKHFKD� FKAF@>QLOP� QE>Q� E>SB� ?BBK�

PR?J FQQBA� ?V� ' RFICLOA� P� FKQL� CLROQBBK� ?>PF@� BIBJ BKQP� LC� @OB>QFSB� ?BE>SFLO� � FK@IRAB� � 	 �

ABSBILMJ BKQ� LC� ERJ LO� � � 	 � &IRBK@V� � � 	 � &IBUF?FIFQV� � � 	 � / OFDFK>IFQV� � � 	 � %I>?LO>QFLK� � � 	 � 3BIC-

# LK@BMQ� � � 	 � BUMBOFJ BKQFKD� TFQE� >KA� 4BPQFKD� )AB>P� >KA� ( RBK@BP� � � 	 � , B>OKFKD� &LOJ �

&>FIROB� � � 	 � 4LIBO>K@B� LC� >J ?FDRFQV� � � � � 	 � 2 BPLRO@BCRIKBPP� � � � 	 � 0OL?IBJ � 3BKPFQFSFQV� � � � 	 �

3VKBODV� � � � 	 � )J >DFK>QFLK� � � � 	 � )J >DFK>QFLK� � )K� MO>@QF@B� QB>@EBO� J RPQ� CFOPQ� @ELLPB� QEB�

>MMOLMOF>QB� @ROOF@RI>O� >OB>� QL� ?B� # LKPFABOBA� � )K� QEFP� @>PB� � MEVPF@P� BJ ME>PFWBP� QEB� >?FIFQV�

QL� >K>IVWB� MOL?IBJ P� FK� QEB� BUMBOFJ BKQ� � QEB� >?FIFQV� LC� ERJ LO� ALBP� KLQ� MOFLOFQFWBA� FK�

IB>OKFKD� � 3L� QE>Q� PQRABKQP� J >V� KLQ� ?OFKD� RM� >II� QEB� @OB>QFSB� >QQFQRAB� FK� DBKBO>I� � ?RQ�

PMB@FCF@>IIV� P@FBKQFCF@� @OB>QFSB� ?BE>SFLO�

!PPBPPJ BKQ� LC� MBOCLOJ >K@B� QE>Q� >IOB>AV� FK@IRABP� PLJ B� FKAF@>QLOP� LC� @OB>QFSB�

QEFKHFKD� PHFIIP� TEF@E� FJ MIBJ BKQBA� FK� QEB� IB>OKFKD� MOL@BPP� >KA� >IPL� >A>MQBA� 34%- �

>MMOL>@E� � )KAF@>QLOP� LC� @OB>QFSB� QEFKHFKD� PHFIIP� QE>Q� E>A� ?BBK� ABSBILMBA� FK� QEB� >PPBPPJ BKQ�

LC� MBOCLOJ >K@B� FKQL� >� PBOFBP� LC� PVPQBJ >QF@� MBOCLOJ >K@B� QE>Q� PELRI� ?B� ALKB� ?V� >� PQRABKQ� FK�

QEB� IB>OKFKD� MOL@BPP� � " >PBA� LK� PBQ� LC� MBOCLOJ >K@B� >PPBPPJ BQ� PBOFBP� � PQRABKQ� FKQBDO>QB� QEB�

CFBIAP� LC� P@FBK@B� � QB@EKLILDV� � BKDFKBBOFKD� � >KA� J >QEBJ >QF@P� TEF@E� >MMIFBA� FK� QEB�

>PPBPPJ BKQ� QL� PLISB� MEVPF@P� MOL?IBJ P� � )QpP� @IB>O� QL� @LK@IRAB� QE>Q� QEB� FAB>� LC� STEM-?>PBA�

MBOCLOJ >K@B� >PPBPPJ BKQ� @>K� ABSBILM� @OFQF@>I� QEFKHFKD� PHFIIP� LC� PQRABKQP� � TeTefpfp BUMI>K>QFLK�

@>K� ?B� PBBK� FK� &FDROB� 1.1.

&FDROB� 2 MOBPBKQP� QEB� @V@IF@� K>QROB� LC� QEB� 34%- -?>PBA� MBOCLOJ >K@B� >PPBPPJ BKQ�

ABSBILMJ BKQ� � 4EB� ABCFKFQFLK� LC� # OB>QFSB� 4EFKHFKD� FK� QEB� @BKQBO� LC� QEB� @V@IB� FP� FK� OBD>OAQL�

?LQE� QEB� >?FIFQFBP� QE>Q� @LKPQFQRQB� FQ� >KA� QEB� FQBJ P� QE>Q� J B>PROB� FQ� � )KSLISBA� M>OQFBP� � BUMBOQP� �

BAR@>QLOP� � PQRABKQP� >KA� BUFPQFKD� IFQBO>QROB	 � � MOLSFAB� CBBA?>@H� LK� 3VPQBJ P� 4EFKHFKD�

ABCFKFQFLK� QEOLRDE� A>Q>� QE>Q� ABCFKB� QEB� QBPQpP� S>IFAFQV� >KA� OBIF>?FIFQV� �

 ><JG:� / � :K:ADEB:CI� EGD8:9JG:� ;DGMN?G- � 6H:9� * :G;DGB6C 8:� � HH:HHB:CI

=IH=FOMCIH � ( � � -/ !!� -. #) (

PEVPF@P� IB>OKFKD ?>PBA� LK� FKPQOR@QFLK>I� BUMB@QBA� QL� MOLAR@B� PQRABKQP� TEL� E>SB� QEB�

@LJ MBQBK@B� >KA� PHFIIP� � # OB>QFSB� QEFKHFKD� PHFIIP� FP� LKB� LC� QEB� PHFIIP� KBBABA� FK� QEB� � � PQ�

@BKQROV� � 0BOCLOJ >K@B� >PPBPPJ BKQ� ?>PBA� LK� 34%- � FP� QEB� FAB>� QE>Q� AFOB@Q� PQRABKQP� QL�

MOLJ LQB� QEBFO� @OB>QFSB� QEFKHFKD� PHFIIP� 4>PHP� FK� MBOCLOJ >K@B� >PPBPPJ BKQ� @>K� ?B� >OO>KDBA�

@LKQBUQR>IIV� � @ILPB� QL� QEB� PQRABKQ� IFCB� >KA� EFDEIFDEQP� QEB� OB>I-TLOA� MOL?IBJ P� � 4>PHP� TFII�

MOLSFAB� >� PM>@B� CLO� PQRABKQP� QL� FKKLS>QB� FK� CFKAFKD� PLIRQFLKP� QL� MOL?IBJ P� QE>Q� @>K�

PQFJ RI>QB� >KA� ABSBILMpqrabkq�p @OB>QFSB� QEFKHFKD� M>QQBOKP� 4EB� MBOCLOJ >K@B� >PPBPPJ BKQ�

RPBA� FK� QEFP� PQRAV� T>P� ABPFDKBA� QL� FK@IRAB FKAF@>QLOP� LC� @OB>QFSB� QEFKHFKD� PHFIIP�

PVPQBJ >QF@>IIV� � 3QRABKQP� >OB� OBNRFOBA� QL� >MMIV� QEB� RPB� LC� 34%- � PHFIIP� CLO� QEB� MROMLPB� LC�

MOLJ LQFKD� QEBFO� @OB>QFSB� QEFKHFKD� PHFIIP� >P� OBNRFOBA� QL� J BBQ� >� PBQ� LC� MBOCLOJ >K@B�

>PPBPPJ BKQ� FKAF@>QLOP� � 0BOCLOJ >K@B� >PPBPPJ BKQFP� >K� FKQBDO>I� M>OQ� LC� QEB� TELIB� MOL@BPP� LC�

IB>OKFKD� � >KA� >PPBPPJ BKQ� >OB� RPBA� KLQ� LKIV� IFJ FQBA� QL� HKLTFKD� QEB� MLPFQFLK� LC� QEB� PQRABKQP�

FK� QEB� IB>OKFKD� MOL@BPP� ?RQ� >IPL� FJ MOLSB� MOL@BPP� ?BI>G>O� PQRABKQP� � )J MOLSBJ BKQ� LC� PQRABKQ�

IB>OKFKD� @>K� ?B� ALKB� ?V� MOLSFAFKD� 34%- -?>PBA� MBOCLOJ >K@B� >PPBPPJ BKQ� @LKQFKRLRPIV� FK�
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4EFP� M>MBO� @>K� ?B� @LJ MIBQBA� ?B@>RPB� C>@FIFQFBP� QE>Q� >IOB>AV� PBOSBA� ?V� 9LDV>H>OQ>�

3Q>QBA� 5 KFSBOPFQV� � BPMB@F>IIV� IF?O>OV� LC� DO>AR>QB� MOLDO>J � CLO� @LKPQOR@QFKD� IFQBO>QROB�

OBSFBT� � )AB>� LC� M>MBO� FP� >� M>OQ� LC� OBPB>O@E� PRMBOFLO� $ )0!� 9LDV>H>OQ>� 3Q>QB� 5 KFSBOPFQV�

RKABO� QEB� QFQIB� m$ BSBILMJ BKQ� 0BOCLOJ >K@B� !PPBPPJ BKQ� " >PBA� 34%- � CLO� 0OLJ LQB� ( >OA�

3HFIIP� >KA� 3LCQ� 3HFIIP� LC� 3QRABKQn� � 4EB� ?FD� DO>QFQRAB� FP� DFSBK� CLO� 9LDV>H>OQ>� 3Q>QB�

Ukfsbopfqv.
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