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ABSTRACT	

The	students’	thinking	ability	will	develop	with	age.	Educators	are	expected	to	know	the	
development	of	the	students’	thinking	ability,	so	that	the	empowerment	of	their	thinking	
abilities,	including	metacognitive	skills,	can	be	done	optimally.	Gender	is	believed	to	be	
associated	with	the	development	of	a	person's	thinking	ability.	This	quasi	experimental	
research	aimed	at	 investigating	the	effect	of	 level	of	education	and	gender	on	students’	
metacognitive	 skills.	 The	 population	 of	 this	 research	 was	 the	 students	 of	 junior	 high	
schools	 and	 senior	 high	 schools	 in	 malang	 in	 2015/2016	 academic	 year.	 The	 school	
samples	used	in	this	research	were	junior	high	school	muhammadiyah	1	and	senior	high	
school	muhammadiyah	1	malang.	The	metacognitive	skills	were	measured	by	essay	test,	
and	assessed	by	using	the	rubric	of	metacognitive	skills.	The	results	of	the	data	analysis	
showed	 that	 the	 education	 level	 had	 an	 effect	 on	 students’	 metacognitive	 skill,	 but	
gender	 as	well	 as	 the	 interaction	between	 education	 level	 and	 gender	did	not	 have	 an	
effect	 on	 students’	metacognitive	 skill.	 It	 is	 recommended	 to	 conduct	 further	 research	
related	 to	 the	effect	of	education	 level	on	metacognitive	skill	using	a	bigger	number	of	
samples	and	even	involving	the	samples	studying	at	elementary	school	level.	
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INTRODUCTION	
Metacognition	 is	 one	 of	 the	 skills	 required	 to	 be	 empowered	 in	 the	 education	 world.	
Metacognition	 is	known	as	 thinking	how	to	 think	 (Flavel,	1979).	Metacognitive	skill	 includes	
the	 skills	 of	 planning,	 evaluating	 and	 monitoring	 the	 learning	 (Vrieling	 et	 al.,	 2012).	
Metacognition	 helps	 a	 person	 to	 understand	 something	 and	 to	 control	 his	 cognitive	 ability.	
Therefore,	 student	metacognitive	 skills	 should	 be	 trained	 as	 early	 as	 possible.	 Flavel	 (1979)	
stated	 that	metacognition	 referred	 to	 a	 person's	 knowledge	of	 how	 to	 regulate	his	 cognitive	
abilities	 and	 activities	 in	 learning.	 Kramarski	 and	Mizrachi	 (2004)	 stated	 that	metacognitive	
ability	could	be	observed	when	the	students	were	aware	of	their	cognitive	abilities.		
	
The	 importance	 of	 the	 students’	 metacognitive	 skill	 empowerment	 leads	 to	 the	 goals	 of	
education,	which	is,	 improving	the	quality	of	education.	Metacognitive	skills	can	also	be	used	
by	 students	 to	 solve	problems	during	 the	 learning	process.	Moreover,	 it	 is	 also	possible	 that	
with	good	metacognitive	skills	students	will	be	able	to	compete	in	a	globalization	world	in	the	
21st	century	nowadays.	According	 to	Flavel	 (1979),	a	person's	ability	 to	monitor	his	various	
cognitive	 activities	 is	 performed	 through	 action	 and	 interaction	 among	 four	 components,	
namely;	 a)	metacognitive	knowledge,	b)	metacognitive	 experiences,	 c)	 goals	or	 tasks,	 and	d)	
actions	or	strategies.		
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According	to	Pintrich	(2002),	metacognitive	skills	cannot	be	considered	as	lessons	to	be	taught,	
but	 it	 must	 be	 given	 to	 the	 students	 by	 integrating	 it	 with	 particular	 school	 subjects.	
Furthermore,	 the	 educators	 should	 know	 how	 and	 where	 they	 should	 teach/empower	 the	
students’	 metacognitive	 skills	 during	 the	 teaching	 learning	 process.	 Therefore,	 educators	
should	have	a	plan	to	empower	students’	metacognitive	skills.	
	
The	 empowerment	 of	 students’	metacognitive	 skills	 can	 be	 done	 in	 several	ways.	 Educators	
usually	 empower	 the	 students’	metacognitive	 skills	 by	 applying	 learning	models/	 strategies.	
One	of	the	learning	models	that	can	be	used	to	empower	students’	metacognitive	skills	is	Think	
Pair	 Share	 (TPS).	 The	 TPS	 learning	 model	 is	 believed	 to	 be	 able	 to	 empower	 students’	
metacognitive	skills.	Corebima	(2008)	stated	that	cooperative	learning	was	more	potential	 in	
empowering	students’	thinking	skills	and	concept	gaining.	Some	researches	have	proven	that	
pure	 TPS	 or	 TPS	 integrated	with	 other	 learning	models	was	 able	 to	 give	 good	 effect	 on	 the	
increase	of	students’	metacognitive	skills.	The	researches	related	to	TPS	learning	model	were	
conducted	 by	 Jamaluddin	 (2009),	 Amnah	 (2011),	 Sarwinda	 (2011),	 Haerullah	 (2012),	 and	
Ekoningtyas	(2013).		
	
The	students’	thinking	ability	should	be	empowered	as	early	as	possible.	The	thinking	ability	
which	is	trained	from	childhood	will	enable	a	person	to	face	the	problems	faced.	According	to	
Ruggiero	in	Johnson	(2007),	thinking	is	all	mental	activities	that	helps	to	formulate	or	to	solve	
problems,	to	make	decisions,	to	fulfill	the	desire	to	understand,	and	to	search	for	answers	and	
meaning.		
	
According	 to	 cognitive	 psychologist,	 Piaget,	 cognitive	 development	 of	 a	 person	 is	 a	 genetic	
process	based	on	 the	biological	mechanisms	of	 the	nervous	system	development.	Piaget	also	
explains	 that	 cognitive	 development	 cannot	 be	 defined	 quantitatively,	 but	 it	 is	 defined	
qualitatively.	
	
Students	 also	 need	 to	 understand	 the	 stages	 of	 cognitive	 development.	 How	 is	 the	 thinking	
development	 of	 junior	 high	 school	 and	 senior	 high	 school	 students?	 Piaget	 explains	 that	
children,	 whose	 ages	 range	 11-18	 years	 old,	 are	 at	 the	 formal	 operational	 stage.	 The	
characteristics	of	this	stage	are	that	a	person	can	work	effectively	and	systematically,	analyze	
in	combinations,	think	proportionately,	and	generalize	the	available	information.		
	
Educators	 are	 expected	 to	be	 able	 to	understand	 the	 stages	 of	 cognitive	development	 of	 the	
students,	 so	 that	educators	can	design	and	 implement	a	 learning	process	 in	accordance	with	
the	 stages	 of	 the	 cognitive	 development.	 Holland,	 Joyner	 &	 Kurtz-Costes	 (1997)	 stated	 that	
essentially	a	child	has	had	the	basic	knowledge	related	to	metacognition	and	metamemory,	but	
as	they	get	older,	they	would	learn	to	manage	their	cognitive	resources	more	strategically	and	
to	 develop	 better	 ways	 to	 use	 and	 to	monitor	 their	 strategy.	 Flavell	 (1992)	 stated	 that	 the	
concept	 of	 metacognition	 was	 included	 in	 the	 development	 stages	 of	 formal	 operational	
thinking.	Metacognition	 awareness	 of	 a	 person	may	 start	 to	 develop	 at	 the	 age	 of	 4-6	 years	
(Kuhn,	 1999).	 Further	 development	 of	 metacognitive	 knowledge	 and	 skills	 occurs	 in	 the	
subsequent	 years	 (Alexander	 et	 al.,	 1995)	 and	 (Kuhn,	 1999).	 There	 has	 not	 been	 any	
quantitative	information	on	the	development	levels	of	metacognitive	skills	in	different	levels	of	
education,	for	example,	between	junior	high	school	and	senior	high	school	level	of	education.		
	
The	 research	 results	 related	 to	 the	 effect	 of	 levels	 of	 education	 on	metacognitive	 skills	 are	
expected	 to	 be	 the	 foundation	 by	 the	 educator	 in	 empowering	 the	 students’	 thinking	 skills,	
particularly	their	metacognitive	skills.	
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In	 addition	 to	 learning	 models/strategies,	 in	 the	 previous	 researches,	 gender	 is	 also	 often	
associated	 with	 the	 empowerment	 of	 thinking	 ability,	 particularly	 metacognitive	 skills.	 The	
research	 on	 cognitive	 abilities	 related	 to	 gender	 differences	 is	 based	 on	 memory,	 language	
skills,	 and	 ability	 to	 solve	 math	 problems.	 Males	 have	 a	 good	 capability	 in	 visio-spatial	
processes,	while	 females	 are	 better	 in	 verbal	 ability	Niemivirta	 (1997).	 Ciascai	 et	 al.	 (2011)	
explained	 that	 a	 lot	 of	 research	 have	 been	 conducted	 to	 investigate	 the	metacognitive	 skills	
between	 male	 and	 female	 students.	 Some	 researches	 show	 that	 there	 is	 a	 significant		
difference,	but	some	others	show	that	there	is	not	a	significant	difference.	Thus,	in	this	case	the	
effect	of	gender	on	metacognitive	skills	in	TPS	learning	needs	to	be	revealed.		
	
The	results	of	this	research	will	be	able	to	broaden	the	educators’	knowledge	in	empowering	
the	 students’	 metacognitive	 skill,	 whether	 they	 need	 yet	 to	 pay	 attention	 to	 the	 aspects	 of	
gender	 or	 not.	 Therefore	 the	 research	 is	 conducted	 in	 order	 to	 investigate	 the	 effect	 of	
education	levels	and	gender	on	students’	metacognitive	skill	especially	in	TPS	learning.		
		

METHOD	
This	 is	 a	 quasi	 experimental	 research	 using	 Pretest-Posttest	 Nonequivalent	 Control	 Group	
Design,	conducted	for	one	semester	in	the	first	semester	of	the	2015/2016	academic	year.	The	
independent	variables	in	this	research	were	levels	of	education	(junior	and	senior	high	school)	
and	gender	(male	and	female),	while	the	dependent	variable	was	the	students’		metacognitive	
skills.	The	population	of	this	research	was	all	the	students	of	junior	and	senior	high	schools	in	
Malang.	The	samples	of	this	research	were	the	students	of	class	VII	and	class	VIII	of	Junior	High	
School	 Muhammadiyah	 1	 Malang	 and	 the	 students	 of	 class	 X	 and	 XI	 of	 Senior	 High	 School	
Muhammadiyah	 1	 Malang.	 The	 learning	 model	 used	 in	 this	 research	 was	 Think	 Pair	 Share	
(TPS).	 The	 metacognitive	 skill	 was	 measured	 by	 using	 a	 test	 integrated	 with	 an	 essay	 test	
supported	by	a	specific	rubric	(Corebima,	2009).	The	test	 instrument	was	 first	 tested	 for	 the	
validity	 and	 reliability.	 The	 data	were	 collected	 during	 the	 pretest	 and	 posttest.	 Hypothesis	
testing	used		two	way	Ancova	with	a	significance	level	of	0.05	(P	<0.05).	Before	the	Ancova	test	
was	 performed,	 prerequisite	 tests,	 namely	 the	 normality	 test	 of	 the	 data	was	 conducted	 by	
Kormogolov-Smirnov	test	and	the	homogeneity	test	of	the	data	was	conducted	by	Levene	test.	
The	data	were	analyzed	by	using	SPSS	version	16.00	for	Windows.		
	

RESULT	
The	 result	 summary	 of	 Ancova	 related	 to	 the	 effect	 of	 levels	 of	 education	 and	 gender	 on	
students’	metacognitive	skills	in	Malang	are	shown	in	Table	1.		
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Table	1.	The	Result	Summary		of	Ancova		related	to	the	Effect	of	Levels	of	Education	and	
Gender	on	Students’	metacognitive	Skill	

Tests	of	Between-Subjects	Effects	
Dependent	Variable:YMetaSkill	 	

Source	
Type	III	Sum	of	

Squares	 df	
Mean	
Square	 F	 Sig.	

Corrected	Model	 2715.595a	 4	 678.899	 7.896	 .000	
Intercept	 12270.285	 1	 12270.285	 142.708	 .000	
XmetaSkill	 2032.601	 1	 2032.601	 23.640	 .000	
Levels	of	education	 534.667	 1	 534.667	 6.218	 .014	
Gender	 43.564	 1	 43.564	 .507	 .478	
Levels	 of	 Education	 *	
Gender	 7.958	 1	 7.958	 .093	 .762	

Error	 9114.045	 106	 85.982		 	

Total	 136165.000	 111	
	 	 	

Corrected	Total	 11829.640	 110	
	 	 	

a.	R	Squared	=	,230	(Adjusted	R	Squared	=	,200)	 	 	 	
	

The	results	of	the	data	analysis	related	to	the	effect	of	education	level	on	metacognitive	skills	
showed	 that	 the	 significant	 p-level	 was	 0.014,	which	was	 smaller	 than	 the	 alpha	 of	 0.05	 (p	
<0.05).	This	means	that	H0	was	rejected,	and	the	alternative	hypothesis	was	accepted.	It	means	
that	 there	was	 a	 difference	 in	metacognitive	 skills	 between	 junior	 high	 school	 students	 and	
senior	high	 school	 students.	The	metacognitive	 skill	 of	 senior	high	 school	 students	was	14.7	
1%	higher	than	that	of	the	junior	high	school	students.		
	
The	results	of	the	data	analysis	related	to	the	effect	of	gender	on	metacognitive	skills	showed	
that	the	significant	p-level	was	0,478,	which	was	greater	than	the	alpha	of	0.05	(p>	0.05).	This	
means	that	H0	was	accepted,	and	the	alternative	hypothesis	was	rejected.	It	means	that	there	
was	not	any	difference	in	metacognitive	skills	between	male	and	female	students.	Although	it	
was	proven	that	there	was	not	any	difference	in	metacognitive	skills	between	male	and	female	
students,	the	metacognitive	skill	of	the	male	students	was	3.98%	higher	than	that	of	the	female	
students.		
	
The	results	of	the	analysis	related	to	the	effect	of	the	interaction	between	education	level	and	
gender	 on	 metacognitive	 skill	 showed	 that	 the	 significance	 p-level	 was	 0.762,	 which	 was	
greater	than	the	alpha	of	0.05	(p>	0.05).	It	means	that	the	H0	was	accepted,	and	the	alternative	
hypothesis	was	rejected.	It	 indicates	that	the	interaction	between	education	level	and	gender	
did	not	have	an	effect	on	the	students’	metacognitive	skill.		

	

DISCUSSION	
Based	 on	 the	 results	 of	 the	Ancova	 test,	 it	 can	 be	 concluded	 that	 the	 education	 level	 has	 an	
effect	 on	 students’	 metacognitive	 skills.	 Metacognitive	 skills	 grow	 and	 develop	 with	 age.	 In	
general,	metacognitive	skills	begin	to	develop	at	the	age	of	about	5	to	7	years	(Woolfolk,	2004).	
Lambertus	(2009)	stated	that	when	a	person	had	the	opportunity	to	use	his/her	higher	order	
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thinking	in	each	class,	including	at	any	level,	he/she	will	be	accustomed	to		distinguish	between	
the	truth	and	the	untruth,	the	fact	and	the	opinion,	the	knowledge	and	the	belief.	Furthermore,	
it	 was	 explained	 that	 higher	 order	 thinking	would	 help	 students	 to	 be	 accustomed	 to	 think	
deeply,	to	live	with	an	intelligent,	balanced,	and	accountable	approach.	Piaget	states	that	there	
are	 four	 factors	 affecting	 a	 person's	 intellectual	 development,	 namely:	 experience,	maturity,	
social	 transmission	 and	 equilibration	 or	 internal	 equilibrium.	 The	 interaction	 of	 these	 four	
factors	becomes	the	basis	for	the	intellectual	development	or	construction	of	a	person's	mental	
structure.		
	
The	results	of	the	research	analysis		cannot	be	separated	from	the	learning	models	used	during	
the	learning	process.	The	TPS	learning	model	provides	an	opportunity	for	the	students	to	work	
independently	and	collaboratively	with	others	(Lie,	2008).	By	training	themselves	to	think	and	
to	solve	problems,	the	students’	metacognitive	skills	can	be	trained	optimally.	Kramarski	and	
Mevarech	(2003)	found	that	different	learning	models	might	give	different	effects	on	students’	
metacognition.	 In	 his	 research,	 metacognitive	 approach	 was	 integrated	 with	 a	 variety	 of	
learning	 models,	 such	 as	 metacognitive	 approach	 integrated	 with	 cooperative	 learning	 and	
metacognitive	 approach	 integrated	 with	 individual	 learning.	 The	 results	 showed	 that	 the	
reasoning	 ability	 of	 the	 students	who	 learned	using	metacognitive	 approach	 integrated	with	
cooperative	learning	achieved	better	results.		
	
The	 results	 of	 the	 analysis	 showed	 that	 there	was	not	 any	difference	 in	metacognitive	 skills	
between	 male	 and	 female	 students.	 This	 is	 in	 line	 with	 the	 research	 conducted	 by	 Kamid	
(2013)	explaining	that	there	was	not	any	difference	in	metacognition	ability	between	male	and	
female	students	when	completing	a	task.	Furthermore,	it	was	explained	that	male	and	female	
students	 had	 equal	metacognitive	 skills	 in	 terms	 of	 understanding,	 planning,	 implementing,	
and	 doing	 a	 reflection	 of	 their	 work	 (reflection).	 The	 same	 results	 were	 also	 revealed	 by	
Niemivirta	(1997),	Carr	and	Jessup	(1997),	Bidjerano	(2005),	Memnun	and	Akkaya	(2009),	and	
Ozsoy	and	Gunindi	(2011).		
	
This	is	in	contrast	with	the	results	of	the	research	conducted	by	Ogus	and	Ataseven	(2016)	and	
Ciscai,	 Liliana,	 and	 Lavinia	 (2011)	 explaining	 that	 there	 was	 a	 significant	 difference	 in	
metacognitive	 skills	 between	male	 and	 female	 students.	 In	 general,	 both	males	 and	 females	
have	used	their	metacognitive	skills,	although	the	dimensions	of	 the	metacognitive	skill	used	
were	different.	The	differences	 in	the	results	of	 the	research	might	have	occurred	because	of	
the	different	learning	models	used	which	led	to	different	results.	In	addition,	the	differences	in	
culture	and	location	of	the	researches	might	have	been	the	factors	causing	the	different	results	
of	the	researches.		
	
There	is	another	analysis	result	yet.	The	results	of	the	analysis	of	two	way	Ancova	showed	that	
the	 interaction	 between	 level	 of	 education	 and	 gender	 did	 not	 have	 an	 effect	 of	 students’	
metacognitive	skills.			
	

CONCLUSION	&	SUGGESTION	
Conclusion	
Based	on	the	research	result	and	discussion,		it	can	be	concluded	that:		

1. Levels	 of	 education	 had	 an	 effect	 on	 students’	 metacognitive	 skills	 in	 TPS	 learning	

model.	The	metacognitive	skills	of	senior	high	school	students	were	14.71%	higher	than	

those	of	the	junior	high	school	students.		

2. Gender	did	not	have	an	effect	on	students’	metacognitive	skills	in	TPS	learning	model.	
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3. The	 interaction	 between	 level	 of	 education	 and	 gender	 did	 not	 have	 an	 effect	 on	

students’	metacognitive	skills	in	TPS	learning	model.		

Suggestion	
Based	on	the	results	of	this	research,	it	is	suggested	that	further	research	related	to	the	effect	
of	level	of	education	on	metacognitive	skill	with	the	samples	of	elementary	school	need	to	be	
conducted.	In	this	case,	 	the	effect	of	gender	on	metacognitive	skills	 in	the	implementation	of	
the	 other	 learning	 models	 (other	 than	 TPS)	 which	 has	 the	 potential	 to	 empower	 students'	
metacognitive	 skills	 needs	 to	 be	 revealed.	 Through	 a	 similar	 research,	 more	 extensive	
information	 related	 to	 the	 empowerment	 of	 students’	 metacognition	 in	 various	 levels	 of	
education,	between	genders,	and	even	among	learning	models,	etc	can	be	obtained.		
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