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This	study	aims	to	conduct	a	comparative	analysis	between	the	Century	of	Türkiye	Education	Model	Science	
Curriculum	(2024,	Grades	3–8)	and	Singapore’s	Science	Syllabus	 (2023	 implementation,	Primary	3–6	and	
Lower	Secondary	1–2)	to	examine	the	role	of	sustainability	competencies	and	higher-order	cognitive	skills,	
which	are	at	the	forefront	of	global	educational	approaches.	In	this	study,	a	qualitative	document	analysis	was	
conducted	 to	 thematically	 evaluate	 the	 current	 curricula	 of	 both	 countries.	 Thematic	 coding	 and	 content	
analysis	were	performed	using	the	QDA	Miner	qualitative	data	analysis	software.	The	analysis	revealed	that	
sustainability	 and	 higher-order	 cognitive	 skills	 are	 explicitly	 included	 in	 both	 curricula	 but	 with	 distinct	
pedagogical	priorities.	Singapore’s	curriculum	exhibited	a	significantly	greater	emphasis	on	practice-based	
and	 inquiry-based	 higher-order	 skills,	 such	 as	Decision	Making	 (56.0%	 vs.	 Türkiye’s	 44.0%)	 and	Problem	
Solving	(54.8%	vs.	Türkiye’s	45.2%).	Conversely,	the	Turkish	curriculum	placed	a	stronger	emphasis	on	the	
theoretical	dimensions	of	sustainability,	specifically	Future-Oriented	Thinking	(59.1%	vs.	Singapore’s	40.9%)	
and	Systems	Thinking	(53.7%	vs.	Singapore’s	46.3%).	Although	the	Turkish	curriculum	has	a	vision	defined	at	
the	strategic	level,	the	findings	suggest	that	its	implementation	could	benefit	from	integrating	more	explicit,	
step-by-step	guidance	and	case	studies	to	match	its	strong	theoretical	foundation.	Overall,	the	findings	reveal	
the	 strengths	 and	 areas	 for	 improvement	 of	 both	 programmes,	 offering	 valuable	 insights	 for	 curriculum	
development,	teacher	education,	and	assessment	systems.	By	shedding	light	on	the	pedagogical	foundations	
of	 sustainability-oriented	 science	 education,	 the	 study	 contributes	 significantly	 to	 understanding	 how	
educational	systems	are	adapting	to	the	demands	of	21st-century	skills.	
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1. INTRODUCTION		

	
Throughout	history,	 individuals	have	continuously	progressed	 in	 their	pursuit	of	knowledge	while	 seeking	solutions	 to	 the	
problems	 they	 faced.	 Each	 new	 accumulation	 of	 knowledge	 has	 shaped	 the	 intellectual	 foundation	 for	 future	 generations.	
Science,	which	is	an	important	part	of	this	accumulation,	serves	as	a	fundamental	discipline	that	develops	the	individual's	ability	
to	understand	natural	phenomena,	explain	them,	and	find	solutions	(Ministry	of	National	Education	[MoNE],	2024;	Ministry	of	
Education	Singapore	[MOE],	2024).	With	its	emphasis	on	curiosity	and	inquiry-based	structure,	science	increases	the	capacity	
of	individuals	to	solve	complex	problems.	In	this	context,	it	plays	a	crucial	role	in	contributing	directly	to	social	development	
beyond	individual	growth	(Tan	et	al.,	2017).	
	
However,	 in	 the	 21st	 century,	 as	 digitalization	 has	 rapidly	 become	 widespread,	 individuals	 growing	 up	 surrounded	 by	
technology	have	not	developed	problem-solving	skills.	On	the	contrary,	a	heavy	reliance	on	digital	tools	has	led	to	the	decline	in	
individuals'	critical	and	analytical	thinking	skills	(Chu	et	al.,	2021).	This	situation	has	led	countries	to	restructure	their	education	
systems,	and	policies,	to	enhance	students'	higher-order	thinking,	scientific	inquiry,	and	problem-solving	skills.	In	this	context,	
Türkiye	 has	 taken	 steps	 to	 become	 a	 knowledge	 society	 by	 integrating	 its	 traditional	 educational	 heritage	 with	 modern	
pedagogical	approaches.	Recently,	restructuring	the	infrastructure	through	the	Century	of	Türkiye	Education	Model,	Türkiye	
aims	to	raise	virtuous	and	effective	individuals	while	also	developing	inquisitive,	solution-oriented	individuals	equipped	with	
scientific	process	skills	(MoNE,	2024).	
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The	integration	of	cognitive	development	and	higher-order	thinking	skills	into	education	has	become	a	global	priority.	In	this	
context,	many	countries	participate	in	international	exams	such	as	PISA	(Programme	for	International	Student	Assessment)	and	
TIMSS	(Trends	in	International	Mathematics	and	Science	Study)	to	assess	students'	science	literacy	levels	and	problem-solving	
abilities.	As	can	be	seen	in	Figure	1,	according	to	the	2022	PISA	Report,	Singapore	achieved	the	highest	results	in	science	literacy,	
together	with	East	Asian	countries	such	as	Japan,	Macao-China,	Taiwan,	and	South	Korea	also	ranking	high	(PISA	Report,	2022;	
TIMSS	Report,	2023).	These	accomplishments	can	be	attributed	to	countries	prioritizing	science	education	early,	systematically	
employing	 inquiry-based	 learning	 strategies,	 adopting	 interdisciplinary	 approaches,	 and	 continuously	 improving	 teacher	
competencies	(Tan	et	al.,	2017;	Chu	et	al.,	2021).	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	1.	PISA	2022	Science	literacy	scores	(Image	created	by	the	researcher	using	Canva	software.	Success	in	school).	
	
As	shown	in	Figure	2,	there	is	a	striking	difference	in	balance	between	Türkiye's	2022	PISA	and	2023	TIMSS	results.	In	the	PISA	
2022,	Türkiye	ranked	34th	out	of	81	countries,	achieving	a	score	of	476	in	science,	and	ranked	29th	among	OECD	countries	
(OECD,	2023).	While	this	indicates	progress	compared	to	previous	assessments,	it	also	reveals	areas	that	need	improvement	
relative	to	the	international	average	(MoNE	PISA,	2022).	On	the	other	hand,	TIMSS	2023	results	published	in	the	same	year	
presented	a	more	positive	picture	 for	Türkiye.	For	4th-grade	science,	Türkiye	scored	570,	 ranking	4th	among	58	countries	
globally	and	1st	among	European	countries.	At	the	8th	grade	level,	it	ranked	7th	among	44	countries	with	a	score	of	530	(MoNE	
TIMSS,	2023).	These	results	suggest	that	the	reforms	implemented,	particularly	in	early	years	science	education,	have	produced	
positive	outcomes.	
	

	
Figure	1.	Strengths	and	Weaknesses	in	Science	Education	in	Türkiye	(Image	created	by	the	researcher	using	Canva	software).	
	
At	this	point,	the	innovative	approach	that	the	Century	of	Türkiye	Education	Model	brings	to	education	is	remarkable.	Taking	
inspiration	from	high-achieving	countries,	Türkiye’s	mdel	is	built	on	experiential	learning,	problem-based	structuring,	inquiry-
based	 activities,	 interdisciplinary	 construct,	 and	 value-based	 teaching	 (MoNE,	 2024).	 Such	 an	 approach	 helps	 students	 to	
connect	science	to	real	life	activities,	participate,	in	scientific	thinking	processes,	and	develop	their	ability	to	create	solutions.	
This	 model	 has	 the	 potential	 to	 improve	 Türkiye's	 performance	 in	 international	 assessment	 systems.	 It	 goes	 beyond	 the	
knowledge	transfer,	focusing	on	high-level	mental	competencies	such	as	scientific	process	skills,	curiosity,	critical	thinking,	and	
systematic	analysis.	This	shows	that	the	Century	of	Türkiye	Education	Model	has	a	vision	for	science	education	that	can	compete	
on	a	global	scale	(MoNE,	2024).	
	
The	purpose	of	this	study	is	to	compare	the	secondary	science	curricula	of	Türkiye	with	Singapore,	which	has	ranked	the	first	
in	PISA	and	TIMSS	exams.	We	evaluate	how	students	integrate	sustainability-based	problem-solving	skills	into	their	daily	lives	
to	 develop	 sustainable	 solutions.	 In	 particular,	 we	 discussed	 the	 curricula	 and	 pedagogical	 approaches	 that	 contribute	 to	
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Singapore's	exceptional	performance	in	international	exams	mentioned	before	(Karalı,	Palancıoğlu	&	Aydemir,	2021).	In	this	
context,	the	following	questions	will	be	addressed:	
	
To	what	extent	are	the	Century	of	Türkiye	Education	Model	and	Singapore's	secondary	science	programs	effective	in	linking	
sustainability-based	problem-solving	skills	to	daily	life?	
When	assessing	the	problem-solving	outcomes	in	the	science	programs	of	both	countries	through	QDA	Miner	analysis,	what	
differences	or	similarities	can	be	observed	regarding	the	ability	to	develop	sustainable	solutions	based	on	high-level	cognitive	
skills?	
	
In	line	with	these	questions,	the	outcomes	of	the	curricula	from	both	countries	will	be	examined	through	a	qualitative	analysis	
method.	Data	will	 be	 coded	 thematically	using	 the	QDA	Miner	program,	 and	both	 implicit	 and	explicit	messages	 related	 to	
problem-solving	skills	will	be	systematically	analyzed.	The	findings	aim	to	provide	concrete	recommendations	for	teachers,	
policymakers,	and	curriculum	developers	in	terms	of	structuring	science	teaching	with	a	focus	on	sustainability.	
	
1.1. Background	
	
1.1.1. 	The	Role	of	Sustainability	in	Education	
	
Contemporary	approaches	in	science	education	not	only	conveys	essential	knowledge	but	also	empowers	students	to	deal	with	
real-world	problems	in	their	daily	lives	(Martaningsih	et	al.,	2022).	In	this	context,	prioritizing	the	development	of	solutions	for	
environmental	and	social	issues	becomes	crucial.	Sustainable	development	has	emerged	as	priority	within	education	systems,	
leading	to	the	increasing	adoption	of	learning	processes	based	on	sustainability	principles	in	science	education	programs	(Aydın	
&	Kıvanç,	2022;	Sucuoğlu	et	al.,	2023).	Until	2030	UNESCO	aims	to	equip	individuals	with	sustainable	life	skills	and	integrate	
these	skills	into	educational	curricula	(UNESCO,	2017).	
	
Sustainability-oriented	 science	 education	 helps	 students	 understand	 natural	 phenomena	 and	 develop	 solutions	 to	 real-life	
problems	by	empowering	them	to	make	environmentally	conscious	decisions	(Alatlı,	2020;	MoNE,	2024).	It	also	encourages	
individuals	 to	 create	 solutions,	 engage	 in	 critical	 thinking,	 and	 uphold	 social	 responsibility.	 High-level	 cognitive	 skills	 like	
problem-solving	are	fundamental	in	this	process	(Martaningsih	et	al.,	2022).	Skills	such	as	analysis,	synthesis,	evaluation,	and	
decision-making	are	crucial	for	solving	complex	sustainability	problems	(Varlık,	2025).	For	that	reason,	it	is	important	to	realize	
that	 science	 education	 programs	 have	 the	 potential	 to	 equip	 students	 with	 the	mentioned	 skills.	 Science	 education	 helps	
individuals	to	examine	their	surroundings	using	the	scientific	method	to	create	solutions.	In	the	teaching	process,	problem-
based	scenarios	related	to	daily	life	is	regarded	as	an	effective	approach	for	students	to	better	understand	scientific	concepts	
and	internalize	the	information	(Trott	&	Weinberg,	2020).	

1.1.2.	The	Global	Trend:	The	Rise	of	Sustainability	and	Higher-Order	Cognitive	Skills	in	Science	Curricula	

The	 global	 consensus	 on	 education	 is	 fundamentally	 shifting,	 driven	 by	 rapid	 technological	 advancements,	 complex	 socio-
scientific	 issues,	and	the	urgency	of	climate	change	(OECD,	2018;	OECD	2022).	Major	international	bodies	 like	UNESCO,	the	
Organization	 for	 Economic	 Co-operation	 and	 Development	 (OECD),	 and	 the	 United	 Nations	 (through	 the	 Sustainable	
Development	Goals	–	SDGs)	have	explicitly	positioned	sustainability	competencies	and	Higher-Order	Cognitive	Skills	(HOCS)	as	
essential	learning	outcomes	(Kim	&	Care,	2020).	This	global	prioritization	stems	from	the	need	for	students	to	move	beyond	
rote	knowledge	to	become	active	citizens	capable	of	critical	thinking,	complex	problem-solving,	and	future-oriented	decision-
making	in	the	face	of	universal	challenges	(Luckin	et	al.,	2021).	

Despite	 this	 unified	 push,	 a	 significant	 implementation	 gap	 exists	 worldwide.	 While	 most	 modern	 curricula	 define	 these	
competencies	at	the	strategic	and	visionary	level,	many	systems	struggle	with	integrating	them	effectively	into	daily	classroom	
practice,	 teacher	professional	development,	and	standardized	assessment	methods	(OECD,	2024).	This	divergence	between	
intent	and	execution	highlights	a	key	research	need:	comparative	analysis	of	how	different	national	frameworks,	such	as	those	
in	Türkiye	and	Singapore,	operationalize	these	globally	critical	concepts	(Karalı	et	al.,	2021).	

1.1.3.	Singapore's	Science	Education	Approach	
	
Singapore	 has	 developed	 an	 innovative	 science	 curriculum	 focusing	 on	 21st-century	 skills	 to	 increase	 students’	 scientific	
literacy	(Tan	et	al.,	2017).	Inquiry-based	learning,	sustainability-focused	content,	and	interdisciplinary	structure	stand	out	as	
the	three	fundamental	component	for	Singapore’s	curriculum	(MOE,	2024).	The	inquiry-based	learning	approach	focuses	on	
the	 effective	 use	 of	 scientific	 process	 skills.	 It	 aims	 to	 improve	 students'	 fundamental	 competences	 including	 observation,	
hypothesis	development,	 data	 collection,	 and	 interpretation.	This	program	helps	 students	 to	 create	knowledge	 rather	 than	
consuming	it.	
	
Moreover,	the	interdisciplinary	learning	strengthens	students’	ability	to	create	multidimensional	solutions	to	complex	issues	
by	connecting	science	with	mathematics,	engineering,	technology,	and	social	sciences	(MOE,	2024).	It	helps	students	to	make	



304	

e-ISSN:	2536-4758	 	 http://www.efdergi.hacettepe.edu.tr/	

connections	 between	 different	 disciplines,	 systemic	 analysis,	 and	 critical	 thinking	 (Boncukçu	 &	 Gök,	 2023).	 Furthermore,	
sustainability-oriented	 content	 encourages	 students	 to	 become	 aware	 of	 environmental	 responsibility,	 in	 addition	 to	
acknowledging	environmental	issues,	and	adopting	a	solution-oriented	approach	(Karaarslan	&	Teksöz,	2024).	This	stratified	
structure	provides	a	holistic	approach	for	science	education,	aiming	to	increase	students’	competencies	to	solve	problems	in	
academic	and	everyday	contexts.	This	structure	also	helps	students	develop	high-level	thinking	skills	and	cope	with	real-life	
problems	(Tan	et	al.,	2017;	Boncukçu	&	Gök,	2023;	MOE,	2024).	
	
1.1.4.	Science	Education	in	the	Century	of	Turkiye	Education	Model	
	
Prioritizing	high-level	thinking	skills,	the	Century	of	Türkiye	Education	Model	Curriculum	has	been	established	on	a	student-
centred	 and	 value-oriented	 holistic	 structure.	 Its	 main	 purpose	 is	 to	 ensure	 that	 individuals	 acquire	 knowledge,	 gain	 the	
competence	to	understand	this	knowledge,	associate	it	with	different	contexts,	and	effectively	transform	it	(MoNE,	2024).	In	
this	curriculum,	interdisciplinary	relationships	characterized	by	science,	engineering,	technology,	and	design	are	emphasized,	
while	 learning	 outcomes	 are	 integrated	 with	 components	 of	 conceptual	 understanding,	 values	 education,	 literacy,	 social-
emotional	learning,	and	field	skills	(MoNE,	2025).	
	
The	model	aims	to	enhance	students'	individual	and	environmental	awareness.	It	uses	interdisciplinary	and	transdisciplinary	
learning	 scenarios	 to	 improve	 students’	 understanding	of	 the	natural	world	by	emphasizing	 their	 active	participation.	 It	 is	
designed	to	develop	students’	living	skills	by	placing	a	great	emphasis	on	sustainability	(MoNE,	2024).	In	line	with	this	approach,	
it	seeks	to	enhance	sensitivity	to	environmental	issues,	awareness	of	natural	resource	use,	and	capacity	to	create	solutions	to	
local	and	global	issues.	Additionally,	using	sustainability-oriented	learning	experiences,	it	aims	to	create	social	responsibility,	
entrepreneurship,	and	productivity	(MoNE,	2025).	
	
OECD's	report	on	 the	21st-century	skills	defines	a	set	of	 fundamental	skills	 for	Türkiye,	 including	creative	 thinking,	critical	
thinking,	problem	solving,	decision	making,	communication,	research,	and	literacy	related	to	information	and	communication	
technologies	 (ICT).	However,	OECD’s	 (2018)	 report	also	mentions	 that	assessment	evaluation	policies	and	 teacher	 training	
programs	have	not	yet	been	systematically	structured.	This	indicates	that	there	are	still	areas	of	growth	to	integrate	these	skills	
into	the	education	system,	through	implementation	and	evaluation	(OECD,	2018).	
	
2.	METHODOLOGY		
	
2.1.	Research	Method	and	Data	Collection	
	
Within	the	scope	of	 the	study,	document	analysis,	a	qualitative	research	method,	was	employed	(Fraenkel	et	al.,	2023).	We	
thematically	 analyzed	 the	 Science	 Curricula	 of	 Türkiye	 and	 Singapore,	 covering	Grades	 3–8,	with	 a	 focus	 on	 sustainability	
competencies	and	Higher-Order	Cognitive	Skills	(HOCS),	in	order	to	reveal	the	structural	and	pedagogical	differences	between	
the	two	countries.	The	data	were	collected	from	the	2024	Century	of	Türkiye	Education	Model	Science	Curriculum	(Grades	3–
8)	 and	Singapore’s	2023	Science	Syllabus	 (Primary	3–6	and	Lower	Secondary	1–2),	 both	officially	published	online	by	 the	
respective	Ministries	 of	 Education	 (MoNE,	 2024;	 MOE,	 2024).	 These	 curricula	 include	 all	 content	 standards,	 instructional	
approaches,	and	learning	outcomes	for	their	respective	grade	levels.	During	the	data	collection	phase,	both	science	curricula	
underwent	 a	 preliminary	 review	 in	 terms	 of	 sustainability	 competencies	 and	 problem-solving	 skills.	 The	 objectives,	
descriptions,	and	expected	learning	outcomes	were	examined	to	identify	how	these	skills	are	represented	and	operationalized	
in	each	program.	
	
2.2.	Data	Analysis	
	
We	analyzed	the	data	employing	the	thematic	analysis	method	utilizing	QDA	Miner	software.	The	six-stage	thematic	analysis	
method	proposed	by	Braun	and	Clarke	(2006)	was	used.	The	stages	included	familiarizing	with	the	data,	generating	initial	codes,	
searching	for	themes,	reviewing	themes,	and	defining	and	naming	themes.	
	
The	open	coding	method	was	applied	following	an	inductive	approach.	During	this	process,	codes	were	grouped	into	related	
themes	based	on	similarity	and	conceptual	relationships.	These	themes	were	then	compared	across	both	curricula	to	identify	
convergences	and	differences.	
	
2.1.1.	Coding	Reliability		
	
To	ensure	methodological	rigor,	several	measures	were	 implemented	to	enhance	the	reliability	of	 the	coding	structure	and	
findings.	These	measures	included	defining	codes	clearly,	ensuring	coding	consistency,	and	verifying	interpretations	through	
validation	procedures.	The	process	aimed	to	maintain	both	internal	and	external	validity	of	the	results.	
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2.1.2.	Code	Definition	and	Reliability	
	
The	 analysis	 utilized	 a	 focused	 coding	 frame	 consisting	 of	 10	 core	 competencies—seven	 for	 Sustainability	 (e.g.,	 Systems	
Thinking,	Future-Oriented	Thinking,	Taking	Responsible	Action)	and	three	for	Higher-Order	Cognitive	Skills	(Problem	Solving,	
Decision	Making,	Critical	Thinking).	Quantitative	comparison	was	achieved	by	calculating	word	density	for	each	competence	
within	the	curriculum	texts,	as	presented	in	Table	1.	Internal	consistency	was	maintained,	exemplified	by	the	identical	code	
count	for	Critical	Thinking	between	Türkiye	and	Singapore	(100	instances	each).	
	
A	detailed	coding	manual	defining	each	competency’s	operational	criteria	was	developed.	A	second	experienced	researcher	
independently	coded	a	subset	of	data	using	 this	manual.	Consensus	meetings	were	conducted	until	 satisfactory	 inter-coder	
reliability	was	achieved.	
	
2.1.3.	Reliability	and	Interpretive	Validity	
	
Credibility	was	ensured	by	grounding	thematic	interpretations	in	quantitative	evidence.	For	instance,	the	high	coding	rates	for	
Systems	 Thinking	 (Türkiye:	 53.7%)	 and	 Future-Oriented	 Thinking	 (Türkiye:	 59.1%)	 reflected	 Türkiye’s	 theoretical	 and	
strategic	focus,	whereas	Singapore’s	higher	Problem	Solving	(54.8%)	and	Decision	Making	(56.0%)	rates	indicated	a	practice-
based	pedagogical	model.	These	interpretations	were	directly	linked	to	the	coded	data	and	numerical	outcomes.	
	
Dependability	was	achieved	through	the	audit	trail	maintained	by	QDA	Miner	software.	Each	coding	step,	from	raw	text	to	the	
13	comparative	codes	and	final	themes,	was	systematically	documented.	This	traceable	process	enhanced	transparency	and	
reproducibility.	
	
Transferability	was	 supported	 through	detailed	quantitative	descriptions	 of	 all	 10	 competencies.	 Comparative	percentages	
were	presented	 in	the	 findings	section	(Table	1;	Figures	4	and	5)	 to	allow	contextual	evaluation	by	other	researchers.	This	
detailed	presentation	provides	opportunities	to	adapt	the	findings	to	similar	curriculum	studies.	
	
3.	FINDINGS		
	
3.1. Comparison	of	Competences	by	Countries			
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure3.	Code	distribution	of	Türkiye	and	Singapore	secondary	science	curricula	(Image	created	from	the	data	analysed	by	the	
researcher	using	QDA	Miner	software).	
	
As	shown	in	Figure	3,	the	comparative	analysis	shows	the	distribution	of	codes	related	to	sustainability	competencies	and	high-
level	 skills	 that	 are	prominent	 in	 the	 secondary	 science	 curricula	of	Türkiye	 and	Singapore.	These	 findings	 summarize	 the	
specific	competencies	and	skills	emphasized	in	the	science	programs	of	both	countries.	
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Table	1.	
Türkiye	and	Singapore	Secondary	Science	Curricula	Code	Distribution	
	

Competences	 Competence	Codes	
Countries	

Singap
ore	

Türk
iye	

Sustainability	
Competences	

Systems	Thinking	 163.64	 210	

	 Future	 Oriented	
Thinking	

81.82	 130	

	 Values	Alignment	 90.91	 110	
	 Cooperation	 90.91	 100	
	 Creative	 Solution	

Generation	
118.18	 110	

	 Self-Reflection	 90.91	 110	
	 Taking	 Responsible	

Action	
163.64	 150	

Higher	 Order	
Thinking	Skills	

Problem	Solving	 145.45	 200	

	 Decision	Making	 109.09	 180	
	 Critical	Thinking	 100	 100	
	
As	can	be	seen	in	Table	1	the	analysis	of	curriculum	texts	in	the	Turkish	Education	Model	reveals	a	strong	emphasis	on	"Systems	
Thinking"	and	"Problem	Solving"	skills,	as	indicated	by	their	high	word	density.	This	suggests	that	problem-solving	processes	
and	 inter-system	 relationships	 are	 thoroughly	 defined	 in	 this	model	 (MONE,	 2025).	On	 the	 other	 hand,	 Singapore’s	model	
address	"Generating	Creative	Solutions"	and	"Taking	Responsible	Action"	skills	in	a	more	comprehensive	manner,	focusing	on	
environmental	action	strategies	and	innovation-oriented	approaches	(Ertan	&	Kaplan,	2023).	Both	countries	have	the	same	
word	 count	 for	 "Critical	 Thinking"	 category.	 This	 indicates	 that	 this	 competency	 is	 equally	 distributed	 as	 a	 fundamental	
component	of	21st-century	skills	(Gök	&	Sayıcı,	2022;	Ülçay,	2024).	
	
The	high	word	count	 in	the	Turkish	curriculum	on	"Future-Oriented	Thinking"	and	"Decision	Making"	skills	shows	that	the	
Century	of	Türkiye	Education	Model	prioritizes	decision-making	mechanisms	to	achieve	long-term	sustainability	goals	(MoNE,	
2025).	
	
3.1.1. 	Comparison	of	Sustainability	Competences	by	Code	
	
The	 analysis	 of	 the	 data	 presented	 in	 Figure	 4	 reveals	 both	 similarities	 and	 significant	 differences	 in	 how	 sustainability	
competencies	are	addressed	in	the	science	curricula	of	Singapore	and	Türkiye.	Systems	Thinking	competence	plays	a	significant	
role	in	the	science	curricula	of	both	countries.	In	Türkiye,	this	is	represented	by	a	rate	of	53.7%,	whereas	in	Singapore	it	 is	
46.3%.	This	shows	that	the	Turkish	curriculum	places	greater	emphasis	on	Systems	Thinking.	The	difference	can	be	attributed	
to	the	theoretical	emphasis	on	the	concept	of	sustainability	in	the	recent	updates	to	the	Turkish	curriculum	(Aydın	&	Kıvanç,	
2022).	 In	 contrast,	 Singapore	 might	 be	 addressing	 this	 competence	 through	 systematic	 and	 well-established	 pedagogical	
structures	(Gök	&	Sayıcı,	2022).	
	

	
Figure4.	Code	ratios	for	sustainability	competencies	in	Türkiye	and	Singapore	(Image	created	from	data	analysed	by	the	
researcher	using	QDA	Miner	software).	
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A	similar	trend	can	be	observed	in	the	future-oriented	thinking	competency.	Türkiye	includes	this	skill	in	its	curriculum	at	a	
high	rate	of	59.1%,	while	in	Singapore,	the	rate	remains	at	40.9%.	This	high	percentage	in	Türkiye	reflects	the	Century	of	Türkiye	
Education	 Model's	 commitment	 to	 deeply	 integrating	 sustainability	 messages	 for	 future	 generations	 into	 the	 curriculum.	
Despite	Singapore's	lower	rate,	it	could	be	compensated	by	its	practice-oriented	and	integrated	approaches	(Tan,	2021).	This	
notable	difference	indicates	that	Türkiye	has	made	a	significant	investment	in	future-oriented	sustainability.	The	Century	of	
Türkiye	Education	Model	strongly	emphasizes	environmental	and	ethical	responsibility	as	part	of	the	21st-century	skills	for	
future	generations	(MoNE,	2025).	
	
There	 is	 a	 similar	 situation	 concerning	 the	 competence	 of	 values	 congruence.	 While	 52.6%	 of	 the	 Turkish	 curriculum	
incorporates	 this	 competency,	 the	 rate	 in	 Singapore	 stands	 at	 47.4%.	Although	 these	percentages	 are	 relatively	 close,	 it	 is	
noteworthy	 that	 the	 Turkish	 curriculum	 explicitly	 addresses	 ethical,	 social,	 and	 environmental	 values.	 This	 indicates	 that	
Türkiye	prioritizes	value-based	education	at	the	program	level	(MoNE,	2025).	In	contrast,	Singapore	seems	to	integrate	these	
values	more	holistically	and	implicitly	through	practice-based	activities	and	STEM	scenarios	(Yeo	&	Tan,	2021).	
	
Regarding	collaboration	competence,	Singapore's	science	curriculum	scores	higher	at	57.1%,	compared	to	Türkiye's	42.9%.	
This	difference	may	stem	from	Singapore's	extensive	and	systematic	use	of	project-based	 learning	and	teamwork	practices	
within	STEM	education	(Teo	&	Choy,	2021).	On	the	other	hand,	 in	the	Turkish	curriculum,	collaboration	skills	appear	to	be	
addressed	primarily	 in	 the	 planning	 and	 content	 explanations,	while	 the	 implementation	 aspect	 remains	 relatively	 limited	
(MoNE,	2024).	
	
In	the	Singapore	science	curriculum,	the	competency	for	generating	creative	solutions	is	52.6%,	which	is	higher	than	Türkiye's	
47.4%.	This	difference	can	be	attributed	to	Singapore's	long-standing	focus	on	design	thinking	and	innovation-based	science	
education	(Tan	et	al.,	2021).	In	contrast,	 in	Türkiye,	these	skills	have	had	limited	application	in	practical	contexts.	Türkiye's	
science	curriculum	positions	creative	problem-solving	and	 innovation	as	goals,	but	previous	programs	 in	Türkiye	have	not	
effectively	integrated	these	objectives	into	practical	experiences	(Gök	&	Sayıcı,	2022).	The	new	"Century	of	Türkiye	Education	
Model"	aims	to	change	this	issue	by	providing	students	with	concrete	experiences	to	develop	these	skills	(Ülçay,	2024).	Self-
reflection	competence	is	equally	represented	in	both	countries,	with	a	rate	of	50%.	This	indicates	that	reflective	skills	such	as	
evaluating	learning	processes,	self-awareness,	and	self-assessment	are	considered	important	goals	in	the	science	curricula	of	
both	countries,	particularly	in	Türkiye's	new	educational	model	(MoNE,	2025).	
	
Regarding	the	competence	to	take	responsible	action,	Singapore's	program	shows	a	slightly	higher	rate	of	52%,	compared	to	
Türkiye's	48%.	The	science	curricula	in	both	countries	aim	to	enhance	students'	awareness	of	responsibility	and	sensitivity	to	
environmental	 issues	 (Karalı	 et	 al.,	 2021).	The	Singapore	curriculum	emphasizes	 concrete	behavioral	patterns,	particularly	
through	 the	 3R	 approach	 (Reduce,	 Reuse,	 Recycle),	 which	 aligns	 with	 sustainable	 resource	 management	 and	 raising	
scientifically	literate	individuals	(Yazıcıoğlu,	2017).	In	contrast,	the	Century	of	Türkiye	Education	Model	does	not	directly	define	
these	 concepts	 with	 specific	 structured	 strategies	 like	 "5Rs."	 Instead,	 it	 addresses	 broader	 themes	 such	 as	 sustainable	
development	 awareness,	 career	 awareness,	 and	 entrepreneurship	 (MoNE,	 2025).	 This	 suggests	 that	 Türkiye	 conveys	
environmental	responsibility	through	value-based	and	holistic	learning	outcomes,	with	a	growing	diversification	of	practices	in	
terms	of	content	(MoNE,	2024;	Ülçay,	2024).	
	
Sustainability	competencies	are	explicitly	integrated	into	the	curricula	of	both	countries.	However,	the	observed	differences	in	
percentages	can	be	attributed	to	the	maturity	of	each	country's	curriculum	implementation.	Singapore's	curriculum	provides	a	
well-established	and	practice-oriented	framework	(Tan,	2021),	while	Türkiye's	curriculum	has	been	evolving	to	more	clearly	
define	and	plan	these	competencies	in	light	of	recent	comprehensive	updates	(MoNE,	2025;	Ülçay,	2024).	Consequently,	some	
codes	in	Türkiye	that	show	high	representation	may	reflect	a	targeted	vision;	their	practical	application	will	become	clearer	
over	 time.	 In	 contrast,	 Singapore	 is	 believed	 to	 incorporate	 these	 values	 and	 responsibilities	 through	 a	 transactional	 and	
experiential	approach	(Bayırlı,	2020).	It	is	crucial	to	assess	these	differences	not	only	through	quantitative	metrics	but	also	by	
examining	 the	 depth	 of	 implementation,	 teacher	 competencies,	 and	 student	 experiences.	 The	 findings	 indicate	 that	 both	
countries	are	at	different	stages	and	have	varying	priorities	in	their	approaches	to	sustainability	literacy.	
	
3.1.2. 	Comparison	of	Higher-Level	Cognitive	Competences	by	Codes			
	
In	Figure	5,	the	ratios	of	three	essential	competencies—Problem	Solving,	Decision	Making,	and	Critical	Thinking—coded	under	
"Higher	Level	Cognitive	Skills"	in	Türkiye	and	Singapore	are	presented.	The	data	shows	that	all	skills	are	represented	at	higher	
rates	in	the	Singapore	sample	compared	to	Türkiye.	Singapore	places	a	54.8%	emphasis	on	problem-solving	competence	in	its	
curriculum,	which	is	higher	than	Türkiye's	45.2%.	This	considerable	emphasis	in	Singapore	can	be	attributed	to	the	rich	content	
in	 its	 problem-based	 learning	 (PBL)	 sessions,	 case	 studies,	 and	 project-based	 activities,	which	 actively	 engage	 students	 in	
processes	 such	 as	 hypothesizing,	 designing	 experiments,	 and	 testing	with	 evidence	 (Martaningsih	 et	 al.,	 2022;	Ministry	 of	
Education	 Singapore	 [MOE],	 2021).	 Although	 Türkiye	 also	 has	 a	 strong	 emphasis	 on	 problem-solving,	 the	 inclusion	 of	
standardized	laboratory	experiments	and	instruction	focused	on	knowledge	consolidation	in	its	curricular	materials	suggests	
that	Türkiye	may	lag	slightly	behind	Singapore	regarding	content	diversity	and	the	richness	of	scenarios	(Gök	&	Sayıcı,	2022;	
Karalı	et	al.,	2021).	
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Figure	5.	Ratios	of	codes	related	to	high-level	cognitive	skills	in	Türkiye	and	Singapore	(The	figure	was	created	from	the	data	
analysed	by	the	researcher	using	QDA	Miner	software).	
	
To	enhance	pedagogical	approaches,	 incorporating	more	case	examples—both	 in	quantity	and	quality—into	 the	Century	of	
Türkiye	 Education	 Model	 science	 program's	 revisions	 will	 enable	 students	 to	 develop	 their	 problem-solving	 skills	 more	
comprehensively	(MoNE,	2025;	Ülçay,	2024).	The	international	PISA	2022	report	also	indicates	that	problem-based	and	case-
based	 learning	approaches	enhance	students'	deep-thinking	skills,	particularly	 in	analyzing	and	solving	complex	real-world	
problems	in	science	(OECD,	2024).	
	
When	analyzing	decision-making	competence,	Singapore's	curriculum,	at	56.0%,	is	significantly	higher	than	Türkiye's,	which	
stands	at	44.0%.	This	strong	representation	in	Singapore	can	be	attributed	to	the	consistent	inclusion	of	explicit	steps	related	
to	systematic	decision-making	processes	in	the	curriculum,	such	as	"goal	setting,	comparing	options,	criteria-based	evaluation,	
and	 drawing	 conclusions."	 In	 particular,	 constructs	 like	 "formulating	 research	 questions"	 and	 "comparing	 alternative	
technological	solutions"	are	notable	(Yeo	et	al.,	2021;	MOE,	2021;	Muhammad	Ariff	et	al.,	2024).	Although	the	Century	of	Türkiye	
Education	Model	supports	decision-making	elements	through	"end-of-unit	assessments"	and	"in-class	debates,"	these	elements	
are	infrequently	presented	in	a	clear,	step-by-step	roadmap	in	the	curriculum,	unlike	in	Singapore	(Gök	&	Sayıcı,	2022;	MoNE,	
2024).	This	gap	highlights	the	potential	to	enhance	students'	criterion-based	reasoning	skills	by	incorporating	more	pedagogical	
case	studies	and	checklists	(MoNE,	2025;	Yazıcıoğlu	&	Pektaş,	2018).	
	
The	narrow	difference	of	4.8%	between	the	curricula	of	Türkiye	(47.6%)	and	Singapore	(52.4%)	in	terms	of	critical	thinking	
competence	 suggests	 that	 both	 educational	 systems	 emphasize	 skills	 like	 evaluating	 evidence,	 generating	 alternative	
hypotheses,	and	constructing	scientific	arguments	with	nearly	equal	intensity	(MOE,	2024;	MoNE,	2024).	This	indicates	that	
critical	thinking	is	addressed	in	a	balanced	manner	as	a	universal	requirement	(Asigigan	&	Samur,	2021;	International	Labour	
Organization,	2021;	Morgado,	Leite,	Dourado	&	Varela,	2025).	The	higher	percentage	 in	Singapore	can	be	attributed	 to	 the	
inclusion	 of	 advanced	 topics	 in	 their	 curriculum,	 such	 as	 science	 ethics,	 decision-making	 under	 uncertainty,	 and	
multidimensional	risk	analysis	(MOE,	2021-2024;	Yeo	&	Tan,	2021).	In	Türkiye,	utilizing	socio-scientific	case	scenarios—such	
as	environmental	dilemmas	and	technology	ethics—to	enhance	critical	thinking	skills	 is	recommended	(MoNE,	2024;	Ülçay,	
2024).	 The	 high	 rate	 in	 Singapore	 can	 be	 attributed	 to	 its	 focus	 on	 advanced	 topics	 such	 as	 decision-making	 in	 uncertain	
situations,	multidimensional	risk	analysis,	and	science	ethics	(MOE,	2021-2024;	Yeo	&	Tan,	2021).	
	
These	findings	indicate	that	Singapore's	science	program	addresses	higher-order	cognitive	skills	using	case-based,	systematic	
approaches	as	well	as	clear	templates	for	decision-making	processes.	In	contrast,	while	Türkiye’s	mdel	has	a	solid	structure,	it	
could	benefit	from	diversity	in	examples	and	step-by-step	guidance	(Gök	&	Sayıcı,	2022).	This	suggests	that	Türkiye	has	the	
potential	to	create	practical	applications	using	its	theoretical	strength	(Ülçay,	2024).	
	
These	findings	reveal	that	Singapore’s	curriculum	emphasizes	students'	active	involvement	in	decision-making	and	problem-
solving	using	their	scientific	knowledge	(Weng	&	Eng,	2021).	On	the	other	hand,	higher-order	cognitive	skills	may	become	more	
prominent	in	the	new	curriculum	of	Türkiye	(Ülçay,	2024).	This	implies	that	Türkiye	can	effectively	link	high-level	cognitive	
skills	with	practical	applications	in	the	new	curriculum	texts.	
	
3.2. 	Comparative	Analysis	of	Frequency	Distributions	of	Competency	Codes	by	Countries	
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In	this	section,	we	analyzed	the	frequency	distributions	of	codes	of	sustainability	competencies	and	higher-order	cognitive	skills.		
Doing	this	comparative	analysis,	we	aimed	to	determine	the	extent	to	which	specific	competencies	are	emphasized	in	the	texts.	
By	examining	the	total	coding	rates,	we	can	assess	the	pedagogical	priorities	of	both	programs	from	a	quantitative	perspective	
(Williams	et	al.,	2021).	This	examination	might	help	us	to	identify	dominant	skills	in	the	curricula	and	highlights	areas	potential	
for	 development	 (Fraenkel	 et	 al.,	 2023).	 This	 finding	 can	 offer	 significant	 insights	 for	 curriculum	 development	 and	
implementation	process.			
	
3.2.1. 	Total	Distribution	of	Code	Frequencies	of	Sustainability	Competencies	in	the	The	Century	of	Türkiye	
Education	Model	and	Singapore	Curricula	
	
As	seen	 in	Figure	6,	 the	 "Systems	Thinking"	 skill	has	 the	highest	 representation	rate	among	sustainability	 competencies	at	
25.3%.		This	indicates	that	both	countries	address	the	relationships	between	science,	nature,	and	society	in	a	holistic	manner,	
prioritizing	 cause-and-effect	 relationships	 (Karalı	 et	 al.,	 2021;	MOE,	 2024;	MoNE,	 2025).	 This	 shows	 that	 interdisciplinary	
thinking	skills	play	a	crucial	role	in	both	curricula.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	6.	Code	frequency	distribution	of	Türkiye	and	Singapore's	sustainability	competencies	(Visual	created	by	the	
researcher	using	data	analyzed	with	QDA	Miner	software).	
	
The	second	code,	"Taking	Responsible	Action"	(15.4%),	shows	the	importance	of	practices	in	environmental	awareness	as	in	
3R	strategies	(Reduce,	Reuse,	Recycle),	and	social	responsibility	(Gök	&	Sayıcı,	2022;	OECD,	2022).	This	emphasis	indicates	that	
sustainability	is	addressed	not	only	at	a	conceptual	level	but	also	through	behaviors.	Additionally,	the	strong	focus	on	"Future	
Thinking"	(13.6%)	and	"Creative	Solution	Generation"	(13.0%)	competencies	suggests	that	sustainable	development-oriented	
approaches,	 including	 long-term	 planning	 and	 the	 development	 of	 innovative	 solutions,	 are	 incorporated	 into	 educational	
curricula	(Gorski	et	al.,	2023).	The	ratios	for	"Values	Alignment"	(11.7%)	and	"Collaboration"	(11.1%)	are	quite	close,	indicating	
that	 awareness	 of	 scientific	 ethics,	 social	 responsibility,	 and	 teamwork	 is	 addressed	 to	 a	moderate	 extent	 in	 the	 curricula	
(Karaarslan	&	Teksöz,	2024;	OECD,	2018).	However,	the	"Self-Reflection"	competence	(9.9%)	has	the	lowest	percentage.	This	
suggests	that	metacognitive	processes	such	as	self-evaluation,	insight,	and	awareness	of	learning	have	not	yet	found	adequate	
representation	 in	 the	 curriculum	 regarding	 sustainability	 (MoNE,	 2023;	 Nguyen,	 2023).	 When	 evaluating	 the	 frequency	
distribution	 of	 sustainability	 competencies,	 it	 becomes	 evident	 that	 the	 curricula	 strike	 a	 balanced	 approach	 between	
conceptual	 knowledge	 and	 practical	 action	 skills.	 The	 inclusion	 of	 individual-centered	 cognitive	 processes,	 such	 as	 self-
awareness	and	self-evaluation,	in	curriculum	structures	can	help	students	develop	deep	and	lasting	learning	experiences.	This	
is	achieved	by	integrating	their	knowledge	and	actions	related	to	sustainability	issues	with	self-reflection	skills	(Ülçay,	2024).	
	
3.2.2. 	Total	Distribution	of	Code	Frequencies	of	Higher-Level	Cognitive	Competencies	in	The	Century	of	
Türkiye	Education	Model	and	Singapore	Curricula	
	
Analysis	 of	 the	 coding	 data	 in	 Figure	 7	 shows	 that	 among	 higher-order	 cognitive	 skills,	 Problem	 Solving	 had	 the	 highest	
frequency	at	40.3%.	This	indicates	that	science	education	curricula	in	both	Türkiye	and	Singapore	encourage	students	to	adopt	
solution-oriented	approaches	by	addressing	real-life	problems	and	prioritizing	strategic	thinking	(Gök	&	Sayıcı,	2022;	Karalı	et	
al.,	2021).	The	Decision-Making	competency	was	represented	with	a	32.5%	frequency,	suggesting	that	skills	such	as	comparing	
alternatives,	predicting	potential	outcomes,	and	making	informed	choices	hold	significant	value	in	the	curricula	(MOE,	2021;	
MoNE,	2024).	This	skill	supports	students'	analytical	thinking	and	their	ability	to	take	responsibility,	especially	when	dealing	
with	environmental	issues	characterized	by	uncertainty	and	complex	scientific	problems	(Morgado	et	al.,	2025).	
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Figure	7.	Code	frequency	distribution	of	Türkiye	and	Singapore's	high-level	cognitive	competencies	(Visual,	created	from	data	
analyzed	by	the	researcher	using	QDA	Miner	software).	
 
The	Critical	Thinking	 skill,	 rated	at	27.3%,	 aims	 to	develop	 students'	 abilities	 in	processes	 such	as	making	evidence-based	
reasoning,	analyzing	arguments,	and	evaluating	various	perspectives	(MoNE,	2025).	This	competency	is	particularly	important	
for	making	 informed	 decisions	 on	 socio-scientific	 issues,	 participating	 in	 scientific	 debates,	 and	 fostering	 critical	 attitudes	
towards	information	pollution	(Gorski	et	al.,	2023;	van	Laar	et	al.,	2017).	Upon	analyzing	the	overall	distribution,	it	becomes	
clear	that	these	three	high-level	cognitive	skills	are	integrated	into	a	complementary	structure	within	the	curricula.	However,	
problem-solving	 practices	 are	 emphasized	 more	 intensively	 (MOE,	 2023;	 MoNE,	 2024).	 This	 suggests	 that	 constructivist	
approaches	 in	 science	 education	 align	 well	 with	 pedagogical	 principles	 that	 encourage	 student	 learning	 through	 real-life	
problems	(OECD,	2022;	Tan	et	al.,	2021).	Nonetheless,	the	application	of	these	principles	in	classroom	practices	may	differ	based	
on	teachers'	training,	teaching	strategies,	and	other	contextual	factors	(Karaarslan	&	Teksöz,	2024;	Nguyen,	2023).	
	
3.3. 	Thematic	Code	Distribution	of	Competencies		

	
This	 section	 presents	 the	 thematic	 distribution	 of	 sustainability	 and	 higher-level	 cognitive	 competencies	 identified	 in	 the	
curricula	of	Türkiye	and	Singapore.	The	visual	representations	generated	by	QDA	Miner	software	were	used	to	analyze	the	
frequency	and	relationships	of	 the	codes,	providing	a	comparative	overview	of	how	these	competencies	are	structured	and	
emphasized	within	each	curriculum.	In	the	following	sub-sections	(3.2.1	and	3.2.2),	the	thematic	distributions	of	sustainability	
and	higher-order	cognitive	competencies	are	discussed	 in	detail,	 supported	by	graphical	outputs	obtained	 from	QDA	Miner	
analyses.	
	
3.3.1. 	Thematic	Code	Distribution	of	Sustainability	Competencies	
	
The	radar	graph	numbered	8	below,	created	using	the	thematic	coding	method,	illustrates	the	representation	of	sustainability	
competencies	in	the	science	curricula	of	Türkiye	and	Singapore.	An	analysis	of	the	graph	shows	that	the	dimensions	of	"Systems	
Thinking,"	 "Taking	Responsible	Action,"	 and	 "Generating	Creative	 Solutions"	 are	well	 represented	 in	 the	programs	of	 both	
countries.	 This	 finding	 aligns	 with	 previous	 analyses,	 indicating	 that	 sustainability	 competencies	 are	 integrated	 into	 the	
curricula	with	a	holistic	and	solution	oriented	approach	(Gök	&	Sayıcı,	2022;	MoNE,	2025). 
	
Notably,	Singapore	exhibits	higher	representation	rates	in	"Creative	Solution	Generation"	and	"Future	Thinking"	competencies	
compared	 to	Türkiye.	This	 suggests	 that	 Singapore	prioritizes	design	 thinking,	 innovation,	 and	 future	 foresight	 skills	 in	 its	
curricula	(Tan,	2021;	Weng	&	Eng,	2021).	Conversely,	Türkiye	shows	strong	representation	in	"Systems	Thinking"	and	"Taking	
Responsible	Action,"	highlighting	its	emphasis	on	helping	students	understand	the	interactions	between	nature,	society,	and	
science,	as	well	as	fostering	environmental	responsibility	(MoNE,	2025;	Ülçay,	2024).	
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Figure	8.	Thematic	code	distribution	of	Türkiye	and	Singapore's	sustainability	competencies	(Visual	created	by	the	researcher	
using	data	analyzed	with	QDA	Miner	software).	
 
Another	significant	finding	reveals	that	"Self-Reflection"	competence	is	underrepresented	in	both	countries	compared	to	other	
competencies.	 This	 indicates	 that	 metacognitive	 processes,	 such	 as	 internal	 awareness,	 self-assessment,	 and	 personal	
responsibility	for	learning	should	definitely	be	addressed	in	the	curricula	(Karaarslan	&	Teksöz,	2024;	Silva	et	al.,	2023).	Overall,	
the	thematic	comparison	of	sustainability	competencies	via	radar	graphs	shows	areas	for	development	in	the	curricula	of	both	
countries,	providing	valuable	insights	for	future	curriculum	development	processes.	
	
3.3.2. 	Thematic	Code	Distribution	of	Higher-Level	Cognitive	Competences	

	
A	radar	graph	offers	a	meaningful	comparison	of	higher-order	thinking	skills	in	the	science	curricula	of	both	countries.	As	can	
be	seen	in	Figure	9,	cognitive	processes	such	as	"Analyzing,"	"Interpreting,"	and	"Decision	Making"	are	strongly	represented	in	
the	programs	of	both	countries.		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Figure	9.	Thematic	code	distribution	of	Türkiye	and	Singapore's	high-level	cognitive	competencies	(Visual,	created	from	data	
analyzed	by	the	researcher	using	QDA	Miner	software).	
 
This	indicates	that	both	countries	aim	for	students	to	acquire	knowledge	as	well	as	develop	a	deeper	understanding	through	
analysis,	 associating,	 and	 evaluation	 (Karalı	 et	 al.,	 2021).	 Singapore	 shows	 a	 higher	 representation	 in	 "Creative	 Thinking,"	
"Problem	Solving,"	and	"Decision	Making"	compared	to	Türkiye.	It	indicates	that	Singapore	places	more	emphasis	on	design-
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oriented	learning,	creativity-based	problem-solving,	and	alternative	thinking	(Gök	&	Sayıcı,	2022).	This	approach	suggests	that	
Singapore	aims	to	raise	adaptable	individuals	equipped	with	21st-century	skills	(Tan	et	al.,	2021).	
	
On	the	other	hand,	Türkiye	exhibits	a	high	level	of	representation	in	the	"Interpreting"	and	"Analyzing"	dimensions.	It	might	
indicate	that	Türkiye	prioritizes	developing	a	critical	perspective	on	information,	establishing	cause-and-effect	relationships,	
and	making	connections	between	concepts	(MoNE,	2025).	In	this	regard,	the	Turkish	curriculum	emphasizes	fostering	students'	
data-driven	inference	and	critical	thinking	abilities	(MoNE,	2024).	The	graph	highlights	that	skills	such	as	"Complex	Problem	
Solving"	and	"Synthesizing"	are	represented	at	relatively	low	rates	in	both	countries.	This	may	suggest	that	students'	ability	to	
handle	multidimensional	 and	 interdisciplinary	 problems	 is	 not	 adequately	 supported	 in	 the	 educational	 programs	 (Ülçay,	
2024).	In	conclusion,	the	graphs	above	shows	that	both	Türkiye	and	Singapore	include	higher-order	cognitive	skills	in	their	
science	programs	at	different	levels,	revealing	the	priorities	and	areas	for	development.	
	
4. RESULTS,	DISCUSSION	AND	RECOMMENDATIONS	
In	this	study,	we	conducted	a	comparative	analysis	of	science	curricula	of	Türkiye	and	Singapore,	focusing	on	sustainability-
based	problem-solving	skills	and	higher-order	cognitive	competencies.	The	findings	indicate	that	both	countries	systematically	
and	clearly	include	sustainability	and	higher-order	cognitive	skills	in	their	curricula	(MOE,	2024;	MoNE,	2025).	However,	while	
Singapore	prioritizes	practice-based	and	experience-oriented	strategies	(Tan	et	al.,	2021),	Türkiye	demonstrates	a	strong	vision	
at	the	content	level	but	shows	room	for	improvement	in	applying	this	vision	to	practices	(MoNE,	2024).	

	
The	science	curriculum	in	Singapore	is	structured	around	interdisciplinary,	scenario-based,	and	inquiry-based	approaches.	This	
design	particularly	emphasizes	skills	such	as	creative	solution	generation,	decision-making,	and	problem-solving	(Tan,	2021).	
This	approach	is	closely	aligned	with	Singapore's	educational	policies	focused	on	developing	21st-century	skills	(Teo	&	Choy,	
2021).	 This	 observation	 strongly	 corroborates	 the	 global	 research	 emphasizing	 that	 education	 systems	 must	 translate	
aspirational	goals	into	specific	pedagogical	practices	for	effective	implementation.	In	contrast,	Türkiye	demonstrates	a	strong	
commitment	to	a	holistic	curriculum	by	incorporating	competencies	like	systems	thinking,	future-oriented	thinking,	and	values	
congruence	at	the	text	 level,	aiming	for	a	 long-term	sustainability	vision	(MoNE,	2025).	The	pronounced	emphasis	on	these	
macro-level	competencies	 in	 the	Turkish	curriculum	(evidenced	by	the	highest	coding	rates	 in	Future-Oriented	Thinking	at	
59.1%	and	Systems	Thinking	at	53.7%)	aligns	with	the	global	pattern	of	countries	embedding	skills	primarily	at	the	strategic,	
policy-driven	 level	without	robust	 implementation	guidance.	However,	unless	supported	by	teacher	competencies,	 teaching	
materials,	and	effective	assessment	and	evaluation	systems,	 the	 impact	of	 these	advancements	on	classroom	practices	may	
remain	limited.	
	
Regarding	higher-order	 cognitive	 skills,	 Singapore	 systematically	 cultivates	 abilities	 such	as	decision-making	and	problem-
solving	 through	 case-based	 activities,	multiple	 scenarios,	 and	 project-based	 learning	 initiatives	 (Gök	 &	 Sayıcı,	 2022).	 This	
approach	fosters	a	learning	culture	that	encourages	students	not	only	to	gain	knowledge	but	also	to	apply	it	in	the	process	of	
developing	solutions	(OECD,	2024).	This	confirms	the	international	literature	that	the	effective	development	and	assessment	of	
Higher-Order	Cognitive	Skills	(HOCS)	requires	moving	instruction	beyond	knowledge	consolidation	toward	complex,	authentic	
tasks	embedded	in	real-world	contexts	(Aydın	&	Kıvanç,	2022;	Sucuoğlu	et	al.,	2023).		In	Türkiye,	these	skills	are	clearly	outlined	
in	the	curriculum	(MoNE,	2025);	however,	the	lack	of	comprehensive	implementation	guidance	could	hinder	their	integration	
into	 learning	 processes	 (Ülçay,	 2024).	 This	 implementation	 gap	mirrors	 the	 structural	 challenge	 identified	 in	many	 global	
education	systems	where	the	translation	of	conceptual	understanding	of	21st	Century	Skills	into	practical	pedagogical	support	
remains	the	major	impediment	to	curriculum	reform	(Kim	&	Care,	2020).	
	
The	following	suggestions	are	directly	derived	from	the	comparative	analysis	and	are	focused	on	addressing	the	observed	gap	
between	Türkiye's	strong	theoretical	vision	(high	code	counts	in	Systems	Thinking/Future-Oriented	Thinking)	and	the	need	for	
practice-based	operationalization	(where	Singapore's	coding	rates	for	Decision	Making/Collaboration	were	higher).	
Curriculum	Application	 Focus:	 To	 effectively	 promote	 sustainability	 and	 higher-level	 cognitive	 skills	within	 the	 Century	 of	
Türkiye	 Education	 Model,	 the	 focus	 must	 shift	 from	 macro-level	 vision	 to	 scenario-based	 and	 experience-based	 teaching	
materials.	This	is	essential	to	enhance	abilities	such	as	problem-solving	and	decision-making,	where	analysis	showed	a	need	for	
deeper	integration	compared	to	Singapore.	
	
Targeted	Teacher	Professional	Development	(PBL/STEM):	In-service	training	for	science	teachers	should	prioritize	practical	
implementation	of	methods,	specifically	Problem-Based	Learning	(PBL),	STEM	approaches,	and	cognitive	strategies.	This	must	
address	the	weak	representation	of	implementation	guidance	observed	in	the	curriculum	text	and	support	competencies	like	
Collaboration	(where	Singapore	scored	57.1%	vs.	Türkiye's	42.9%).	Additionally,	structures	similar	to	those	in	Singapore	that	
continuously	support	teachers'	professional	development	should	be	established.	Assessment	Reform	for	HOCS:	To	accurately	
assess	students'	acquisition	of	higher-order	thinking	skills,	alternative	and	non-dichotomous	measurement	tools	that	align	with	
systemic	and	application-based	skills	should	be	utilized	and	integrated	into	the	teaching	process.	This	is	crucial	for	effectively	
capturing	complex	processes	like	decision-making	and	problem-solving,	rather	than	focusing	solely	on	knowledge	recall.	
	
Systematic	 Monitoring	 and	 Evidence-Based	 Revision:	 Given	 the	 Century	 of	 Türkiye	 Education	 Model’s	 strong	 theoretical	
foundation,	small-scale	pilot	implementations	of	the	updates	should	occur	in	various	regions	to	gather	empirical,	practice-based	
evidence.	Ongoing	monitoring	of	the	curriculum’s	effectiveness	must	be	based	on	feedback	from	both	teachers	and	students	to	
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verify	 if	 the	 theoretical	 emphasis	 (e.g.,	 in	 Systems	 Thinking)	 is	 translating	 into	 tangible	 classroom	 outcomes.	 Strategic	
Knowledge	 Exchange:	 Collaborative	 projects	 should	 be	 developed	 with	 successful	 education	 systems	 such	 as	 Singapore,	
specifically	focusing	on	translating	theoretical	strengths	into	consistent	pedagogical	methods	and	structured	teacher	support	
systems.	Mutual	experience	sharing	should	be	facilitated	through	teacher	exchange	programs,	student	projects,	and	observed	
examples	of	curriculum	implementation,	particularly	in	structuring	robust	inquiry-based	activities.	
In	conclusion,	while	the	Century	of	Türkiye	Education	Model	offers	a	solid	theoretical	framework	for	sustainability	and	higher-
order	 thinking	skills,	 systematic	actions	must	be	 taken	to	strengthen	this	 framework	with	practical	classroom	applications.	
Singapore's	 practice-based	 pedagogical	 richness	 can	 serve	 as	 a	 valuable	 guide	 for	 Türkiye.	 These	 comprehensive	
recommendations	can	make	significant	contributions	to	embedding	sustainability	and	advanced	cognitive	competencies	within	
the	education	system.		
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