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Youre	at	a	stoplight.	The	word	STOP	is	lit	up	in	green	instead	of	red.	For	a	split	second,	your	foot	wavers	over	the	brake.	Your	eyes	say	go,	your	mind	says	no.	That	moment	of	hesitation,	that	internal	collision,	is	the	Stroop	effect	in	action.	Now	imagine	this	happening	dozens	of	times	a	day,	your	brain	constantly	choosing	between	instinct	and
intention.	The	Stroop	task	exposes	this	tug-of-war,	revealing	how	we	process	conflicting	information,	suppress	impulses,	and	assert	control.	Its	more	than	a	color-word	trick;	its	a	portal	into	how	our	minds	handle	distraction,	stress,	and	mental	overload.	If	youve	ever	frozen	mid-decision,	the	Stroop	Effect	has	something	to	teach	you.The	Stroop	effect
is	a	well-documented	phenomenon	in	cognitive	psychology	where	our	brain's	automatic	processes	interfere	with	intentional	ones.	Specifically,	when	a	color	word	(like	blue)	is	printed	in	an	incongruent	ink	color	(like	red),	people	take	significantly	longer	to	name	the	ink	color.	This	delay	is	caused	by	a	conflict	between	two	cognitive	pathways:	one	for
reading,	which	is	automatic	and	overlearned,	and	one	for	color	naming,	which	is	slower	and	under	conscious	control.At	its	core,	the	Stroop	task	is	a	test	of	inhibition.	When	the	ink	color	and	word	meaning	conflict,	your	brain	must	suppress	its	urge	to	read	the	word	in	order	to	focus	on	naming	the	color.	This	takes	time	and	energy.	In	the	congruent
condition	(blue	in	blue),	both	systems	agree,	and	responses	are	quick.	In	the	incongruent	condition,	your	executive	system	must	interrupt	a	dominant	response	and	redirect	attention.	The	result	is	a	measurable	slowdown	in	reaction	time	and,	often,	an	increase	in	error	rate.	This	effect	doesnt	just	tell	us	that	conflict	exists;	it	quantifies	how	much	effort
it	takes	to	resolve.To	understand	the	Stroop	effect,	it	helps	to	compare	it	with	related	concepts.	Unlike	recognition	tasks,	which	only	require	identifying	familiar	stimuli,	the	Stroop	task	demands	response	generation.	This	task	also	differs	from	working	memory	challenges,	which	involve	holding	and	manipulating	information.	Instead,	the	Stroop	effect
isolates	the	process	of	suppressing	interference	and	reveals	the	mental	strain	of	navigating	conflicting	signalsnot	only	the	complexity	of	the	task.	While	attention	is	a	broader	cognitive	function,	the	Stroop	task	specifically	measures	the	kind	of	selective,	effortful	attention	needed	to	override	automaticitythe	ability	to	perform	a	task	without	the	need	for
executive	control.The	Stroop	effect	goes	far	beyond	mismatched	colors.	In	clinical	settings,	modified	versions	help	detect	cognitive	impairments	under	stress.	One	study	in	Memory	&	Cognition	found	that	increasing	working	memory	load	led	to	greater	interference	and	slower	responses,	revealing	how	mental	strain	depletes	executive	function.1
Emotional	Stroop	tasks	push	this	further,	using	charged	words	like	death	or	love	to	study	how	emotion	disrupts	attention.	Trauma	survivors	often	show	exaggerated	slowing,	making	it	a	valuable	tool	in	PTSD	and	anxiety	research.2A	helpful	way	to	visualize	the	Stroop	effect	is	to	imagine	a	railway	junction.	The	automatic	process	(reading)	is	like	a
high-speed	train	with	no	brakes.	The	intentional	task	(color	naming)	is	a	slower	train	that	must	cross	the	same	tracks.	Without	proper	switching	mechanisms,	without	cognitive	control,	the	two	will	collide.	The	Stroop	task	measures	how	smoothly	your	mental	switching	system	reroutes	traffic	and	how	much	delay	is	caused	when	signals	compete.In
todays	world,	where	multitasking	is	common	and	attention	is	under	siege,	understanding	the	Stroop	effect	isnt	just	academic.	This	phenomenon	explains	why	our	minds	freeze	when	messages	are	mixed,	why	we	click	the	wrong	button	in	a	pop-up	window,	or	why	we	cant	think	straight	when	stress	hijacks	our	executive	function.	Behind	every	delayed
decision	is	a	silent	tug-of-war	between	habit	and	intention,	and	the	Stroop	effect	shows	us	that	mental	clarity	isnt	just	about	speedits	about	direction.StroopTest.runTest	your	cognitive	control	and	attention	with	the	classic	psychology	experiment.	Discover	how	your	brain	processes	conflicting	information	and	measure	your	reaction	time.Takes	just	1
minute	No	registration	requiredName	the	COLOR,	not	the	word:BLUECorrect	answer:	"Red"Get	immediate	feedback	on	your	performanceBased	on	established	psychological	researchWorks	on	desktop,	tablet,	and	mobileTest	your	cognitive	control	and	attention	with	this	classic	psychology	experimentYou'll	see	color	words	displayed	in	different
colors.Your	task:	Click	the	button	that	matches	the	COLOR	of	the	text,	not	the	word	itself.Quick	Test30	secondsPerfect	for	a	quick	checkStandard	Test1	minuteMost	accurate	resultsChallenge	Mode3	minutesFor	detailed	analysisThe	Stroop	Test	is	a	classic	psychological	experiment	that	demonstrates	a	fascinating	aspect	of	human	cognition:	the
automatic	nature	of	reading	and	the	effort	required	to	overcome	this	automaticity.	Named	after	John	Ridley	Stroop,	who	first	published	this	phenomenon	in	1935,	the	test	reveals	how	our	brains	process	conflicting	information.In	the	test,	you	see	color	words	(like	"RED",	"BLUE",	"GREEN")	displayed	in	different	colors.	Your	task	is	to	identify	the	color
of	the	text,	not	read	the	word	itself.	This	creates	a	cognitive	conflict	when	the	word	and	color	don't	match	-	a	phenomenon	known	as	the	Stroop	Effect.When	you	see	the	word	"RED"	written	in	blue	ink,	your	brain	experiences	a	conflict.	The	automatic	process	of	reading	the	word	interferes	with	the	task	of	naming	the	color.	This	interference	causes	a
delay	in	response	time	and	can	increase	the	likelihood	of	errors.This	phenomenon	occurs	because	reading	is	such	a	well-learned,	automatic	process	that	it's	difficult	to	inhibit.	The	brain	must	exert	additional	cognitive	control	to	override	the	automatic	reading	response	and	focus	on	the	color	instead.Congruent	(Easy):REDWord	and	color
matchIncongruent	(Hard):REDWord	and	color	conflictJohn	Ridley	Stroop	was	an	American	psychologist	who	discovered	this	effect	while	working	on	his	doctoral	thesis	at	George	Peabody	College.	His	original	1935	paper,	"Studies	of	interference	in	serial	verbal	reactions,"	has	become	one	of	the	most	cited	papers	in	experimental	psychology.The	test
has	since	become	a	fundamental	tool	in	cognitive	psychology	and	neuroscience	research.The	Stroop	Test	is	widely	used	to	study	selective	attention	and	cognitive	control.	It	helps	researchers	understand	how	we	focus	on	relevant	information	while	ignoring	distractions.Healthcare	professionals	use	variations	of	the	Stroop	Test	to	assess	cognitive
function,	particularly	in	conditions	affecting	attention	and	executive	function	like	ADHD,	depression,	and	aging.The	test	helps	educators	understand	reading	development	and	the	automaticity	of	reading	skills	in	students.	It's	also	used	to	study	bilingual	language	processing.Uses	millisecond-accurate	timing	to	measure	your	reaction	times	with
scientific	precision.Get	comprehensive	results	including	accuracy,	average	reaction	time,	and	performance	comparison.Choose	from	Quick	(30s),	Standard	(1min),	or	Challenge	(3min)	modes	to	fit	your	schedule.Works	seamlessly	on	desktop,	tablet,	and	mobile	devices	with	responsive	design.No	registration	required.	All	data	is	stored	locally	on	your
device.Learn	about	cognitive	psychology	while	testing	your	own	attention	and	cognitive	control.The	principles	behind	the	Stroop	Effect	appear	in	many	everyday	situations	where	automatic	responses	conflict	with	intended	actions:Reading	road	signs	while	driving	in	unfamiliar	areasLearning	to	use	a	keyboard	with	a	different	layoutSwitching	between
languages	in	multilingual	individualsAdapting	to	new	software	interfacesLearning	new	control	schemes	in	video	gamesProofreading	text	for	errors	while	reading	for	meaningFollow	these	simple	steps	to	get	accurate	results	from	your	Stroop	Test:Select	Quick	(30s),	Standard	(1min),	or	Challenge	(3min)	based	on	your	available	time.Click	the	button
that	matches	the	COLOR	of	the	text,	not	what	the	word	says.Try	to	be	both	fast	and	accurate.	The	test	measures	both	reaction	time	and	error	rate.Find	a	quiet	space	and	ensure	you	won't	be	interrupted	during	the	test.After	completion,	analyze	your	performance	metrics	and	compare	with	average	results.Retake	the	test	to	track	improvements	and
understand	your	cognitive	patterns.Average	reaction	times	range	from	600-900ms	for	congruent	trials	and	700-1100ms	for	incongruent	trials.	Accuracy	above	95%	is	considered	good.	However,	scores	vary	based	on	age,	education,	and	practice	effects.Our	online	test	offers	three	durations:	Quick	mode	(30	seconds),	Standard	mode	(1	minute),	and
Challenge	mode	(3	minutes).	The	standard	1-minute	test	provides	reliable	results	for	most	users.Yes,	the	Stroop	Test	is	one	of	the	most	replicated	findings	in	psychology.	It's	widely	used	in	research	and	clinical	settings	to	assess	cognitive	control,	attention,	and	executive	function.	Our	online	version	follows	established	protocols.While	the	Stroop	Effect
is	automatic	and	persistent,	practice	can	lead	to	modest	improvements	in	reaction	time	and	accuracy.	Regular	cognitive	training	and	mindfulness	practices	may	also	enhance	cognitive	control	over	time.Performance	can	be	influenced	by	age,	fatigue,	stress,	attention	disorders,	depression,	and	certain	medications.	Time	of	day,	caffeine	intake,	and
sleep	quality	may	also	impact	results.	For	clinical	interpretation,	consult	a	professional.The	Stroop	Test	can	be	used	with	children	who	can	read	fluently,	typically	ages	8	and	above.	However,	younger	children	may	find	it	challenging	due	to	developing	reading	automaticity	and	cognitive	control.No	registration	or	downloads	required!	Our	Stroop	Test
runs	entirely	in	your	web	browser.	Your	results	are	stored	locally	on	your	device	and	are	not	shared	with	us	unless	you	choose	to	do	so.Yes!	Our	test	is	perfect	for	educational	demonstrations,	psychology	courses,	and	basic	research.	For	formal	research	studies,	please	ensure	your	institution's	ethics	approval	and	consider	citing	the	original	Stroop
(1935)	study.Take	our	scientifically-based	Stroop	Test	and	discover	how	your	brain	handles	cognitive	conflicts.	Join	thousands	of	users	who	have	tested	their	attention	and	reaction	time.	Demonstration	of	Stroop	Effect	"Name	that	color"	test	(This	is	a	demonstration	only.	It	is	not	to	be	used	as	diagnosis	or	any	other	purpose.)	The	easy	practice
test:Name	the	COLOR	(not	what	the	word	says).(To	time	your	response,	click	"Start"	when	you	are	ready	to	begin;	click	"Finish"	when	you	are	done.)	RED	YELLOW	BLUE	GREEN	BLACK	PINK	ORANGE	BROWN	GRAY	PURPLE	GREEN	GRAY	BLACK	BLUE	YELLOW	GRAY	BROWN	PINK	ORANGE	BLUE	YELLOW	RED	GREEN	BLACK	GRAY	BLACK
BROWN	PURPLE	ORANGE	PINK	PURPLE	BLACK	YELLOW	RED	GREEN	ORANGE	PINK	BROWN	GRAY	PURPLE	The	real	hard	test:	Name	the	COLOR	(not	what	the	word	says).(Note	that	it	is	the	same	list	of	words	but	written	in	different	color.)(PAY	ATTENTION:	The	COLOR	of	the	word	is	different	from	what	the	word	says.)	RED	YELLOW	BLUE
GREEN	BLACK	PINK	ORANGE	BROWN	GRAY	PURPLE	GREEN	GRAY	BLACK	BLUE	YELLOW	GRAY	BROWN	PINK	ORANGE	BLUE	YELLOW	RED	GREEN	BLACK	GRAY	BLACK	BROWN	PURPLE	ORANGE	PINK	PURPLE	BLACK	YELLOW	RED	GREEN	ORANGE	PINK	BROWN	GRAY	PURPLE	Do	you	notice	it	takes	much	longer	time	to	complete	the
second	test	than	the	first	test?	The	first	test	is	easy	because	the	color	and	meaning	of	the	word	are	congruent.	There	is	no	conflict.	The	second	test	is	hard	because	the	color	and	meaning	of	the	word	are	incongruent.	This	creates	a	conflict	that	the	brain	has	to	resolve.	The	reason	why	it	takes	longer	is	because	the	brain	has	to	suppress	the	wrong
answer	that	interferes	with	the	right	answer,	before	the	right	answer	comes	through.	The	above	demonstration	does	not	even	take	into	account	the	incorrect	responses	in	naming	the	colors.	If	you	let	the	wrong	answer	to	slip	through	impulsively,	without	waiting	for	the	right	answer	to	come	through,	it's	because	the	brain	does	not	have	enough
inhibition	to	suppress	the	wrong	choice.	The	reaction	time	will	increase	with	fatigue	and/or	inattention	to	the	task,	so	if	you	retake	the	test,	it	will	show	slightly	different	reaction	times	and	error	rates.	Repeat	the	above	a	few	times	to	get	an	average	of	your	response	time.	Here's	the	correct	answer	for	the	incongruent	test:	BLUE	BROWN	RED	PURPLE
GRAY	YELLOW	PINK	BLACK	BLUE	RED	ORANGE	GREEN	YELLOW	ORANGE	PINK	PURPLE	RED	BROWN	BLACK	GREEN	RED	BLUE	PURPLE	RED	BROWN	BLUE	BLACK	GRAY	PINK	RED	ORANGE	YELLOW	PINK	GREEN	ORANGE	BLACK	BROWN	GREEN	PURPLE	GRAY	John	Ridley	Stroop	first	reported	this	effect	in	his	Ph.D.	thesis	published	in
1935,	commonly	known	as	"Stroop	Effect":	When	the	meaning	of	a	word	and	its	color	are	congruent,	such	as	the	word	"BLUE"	written	in	blue	color,	it	is	easy	to	recognize	the	actual	color	of	the	word.	But	when	the	meaning	of	the	word	is	incongruent	with	the	color,	such	as	"BLUE"	written	in	red	color,	it	creates	a	conflict	between	the	color	and	the
word's	meaning.	The	"conflict"	between	two	brain	processes	are	word-recognition	and	color-recognition.	This	conflict	requires	extra	processing	time	for	the	brain	to	resolve.	It	turns	out	that	we	are	so	fluent	in	our	language	that	word-recognition	is	slightly	faster/stronger	than	color-recognition.	Most	people	will	recognize	the	meaning	of	the	word
before	recognizing	the	color.	In	order	to	name	the	color	correctly,	the	two	processes	compete	for	the	final	decision-making	process.	The	brain	has	to	inhibit	the	faster/stronger	word-recognition	process	in	order	to	allow	the	color-recognition	to	win	in	the	final	response.	This	inhibition	requires	"selective	attention"	(attentional	focus)	to	inhibit	the
competing	conflicting	process.	The	reaction	time	is	an	indicator	of	the	"attentional	process"	in	the	brain	it	increases	with	attentional	fatigue	and/or	inattentiveness.	The	error	in	recognizing	the	correct	color	when	a	conflict	is	present	is	associated	with	the	"impulsivity"	that	the	brain	is	unable	to	suppress.	Thus,	Stroop	Effect	is	widely	used	to	indicate
mental	process	of	attentional	fatigue	and/or	the	decreased	ability	to	inhibit	ongoing	competing	conflicts	often	associated	with	ADHD	(Attention	Deficit	Hyperactivity	Disorder).	ADHD	subjects	often	take	much	longer	time	than	normal	subjects	to	resolve	the	conflicts	and	make	more	errors	due	to	the	insufficient	inhibition	in	the	brain	circuitry	to
suppress	the	ongoing	competing	processes.	The	impulsivity	in	ADHD	patients	is	due	to	the	insufficient	inhibition	exerted	by	the	brain	circuitry	in	the	prefrontal	cortex	of	the	brain	that	is	responsible	for	executive	function	in	decision	making.	This	inhibition	in	the	prefrontal	cortex	is	mediated	by	the	neurotransmitter	dopamine.	Pharmcological
treatment	of	ADHD	symptoms	is	restoring	the	level	of	dopamine,	which	results	in	reducing	the	impulsivity	by	increasing	the	inhibition	control	in	the	prefrontal	cortex.	References:	Stroop,	J.	R.	(1935).	Studies	of	interference	in	serial	verbal	reactions.	Journal	of	Experimental	Psychology,18:643-662.	Stroop,	J.	R.	(1938).	Factors	affecting	speed	in	serial
verbal	reactions.	Psychological	Monographs,	50:38-48.	As	a	library,	NLM	provides	access	to	scientific	literature.	Inclusion	in	an	NLM	database	does	not	imply	endorsement	of,	or	agreement	with,	the	contents	by	NLM	or	the	National	Institutes	of	Health.	Learn	more:	PMC	Disclaimer	|	PMC	Copyright	Notice	.	2017	Apr	12;8:557.	doi:
10.3389/fpsyg.2017.00557The	Stroop	Color	and	Word	Test	(SCWT)	is	a	neuropsychological	test	extensively	used	to	assess	the	ability	to	inhibit	cognitive	interference	that	occurs	when	the	processing	of	a	specific	stimulus	feature	impedes	the	simultaneous	processing	of	a	second	stimulus	attribute,	well-known	as	the	Stroop	Effect.	The	aim	of	the
present	work	is	to	verify	the	theoretical	adequacy	of	the	various	scoring	methods	used	to	measure	the	Stroop	effect.	We	present	a	systematic	review	of	studies	that	have	provided	normative	data	for	the	SCWT.	We	referred	to	both	electronic	databases	(i.e.,	PubMed,	Scopus,	Google	Scholar)	and	citations.	Our	findings	show	that	while	several	scoring
methods	have	been	reported	in	literature,	none	of	the	reviewed	methods	enables	us	to	fully	assess	the	Stroop	effect.	Furthermore,	we	discuss	several	normative	scoring	methods	from	the	Italian	panorama	as	reported	in	literature.	We	claim	for	an	alternative	scoring	method	which	takes	into	consideration	both	speed	and	accuracy	of	the	response.
Finally,	we	underline	the	importance	of	assessing	the	performance	in	all	Stroop	Test	conditions	(word	reading,	color	naming,	named	color-word).Keywords:	stroop	color	and	word	test,	neuropsychological	assessment,	inhibition,	executive	functions,	systematic	reviewThe	Stroop	Color	and	Word	Test	(SCWT)	is	a	neuropsychological	test	extensively	used
for	both	experimental	and	clinical	purposes.	It	assesses	the	ability	to	inhibit	cognitive	interference,	which	occurs	when	the	processing	of	a	stimulus	feature	affects	the	simultaneous	processing	of	another	attribute	of	the	same	stimulus	(Stroop,	1935).	In	the	most	common	version	of	the	SCWT,	which	was	originally	proposed	by	Stroop	in	the	1935,
subjects	are	required	to	read	three	different	tables	as	fast	as	possible.	Two	of	them	represent	the	congruous	condition	in	which	participants	are	required	to	read	names	of	colors	(henceforth	referred	to	as	color-words)	printed	in	black	ink	(W)	and	name	different	color	patches	(C).	Conversely,	in	the	third	table,	named	color-word	(CW)	condition,	color-
words	are	printed	in	an	inconsistent	color	ink	(for	instance	the	word	red	is	printed	in	green	ink).	Thus,	in	this	incongruent	condition,	participants	are	required	to	name	the	color	of	the	ink	instead	of	reading	the	word.	In	other	words,	the	participants	are	required	to	perform	a	less	automated	task	(i.e.,	naming	ink	color)	while	inhibiting	the	interference
arising	from	a	more	automated	task	(i.e.,	reading	the	word;	MacLeod	and	Dunbar,	1988;	Ivnik	et	al.,	1996).	This	difficulty	in	inhibiting	the	more	automated	process	is	called	the	Stroop	effect	(Stroop,	1935).	While	the	SCWT	is	widely	used	to	measure	the	ability	to	inhibit	cognitive	interference;	previous	literature	also	reports	its	application	to	measure
other	cognitive	functions	such	as	attention,	processing	speed,	cognitive	flexibility	(Jensen	and	Rohwer,	1966),	and	working	memory	(Kane	and	Engle,	2003).	Thus,	it	may	be	possible	to	use	the	SCWT	to	measure	multiple	cognitive	functions.In	the	present	article,	we	present	a	systematic	review	of	the	SCWT	literature	in	order	to	assess	the	theoretical
adequacy	of	the	different	scoring	methods	proposed	to	measure	the	Stroop	effect	(Stroop,	1935).	We	focus	on	Italian	literature,	which	reports	the	use	of	several	versions	of	the	SCWT	that	vary	in	in	terms	of	stimuli,	administration	protocol,	and	scoring	methods.	Finally,	we	attempt	to	indicate	a	score	method	that	allows	measuring	the	ability	to	inhibit
cognitive	interference	in	reference	to	the	subjects'	performance	in	SCWT.We	looked	for	normative	studies	of	the	SCWT.	All	studies	included	a	healthy	adult	population.	Since	our	aim	was	to	understand	the	various	available	scoring	methods,	no	studies	were	excluded	on	the	basis	of	age,	gender,	and/or	education	of	participants,	or	the	specific	version
of	SCWT	used	(e.g.,	short	or	long,	computerized	or	paper).	Studies	were	identified	using	electronic	databases	and	citations	from	a	selection	of	relevant	articles.	The	electronic	databases	searched	included	PubMed	(All	years),	Scopus	(All	years)	and	Google	Scholar	(All	years).	The	last	search	was	run	on	the	22nd	February,	2017,	using	the	following
search	terms:	Stroop;	test;	normative.	All	studies	written	in	English	and	Italian	were	included.Two	independent	reviewers	screened	the	papers	according	to	their	titles	and	abstracts;	no	disagreements	about	suitability	of	the	studies	was	recorded.	Thereafter,	a	summary	chart	was	prepared	to	highlight	mandatory	information	that	had	to	be	extracted
from	each	report	(see	Table	1).Summary	of	data	extracted	from	reviewed	articles;	those	related	to	the	Italian	normative	data	are	in	bold.ReferencesIndexIngraham	et	al.,	1988;	Ivnik	et	al.,	1996;	Rosselli	et	al.,	2002;	Moering	et	al.,	2004;	Lucas	et	al.,	2005;	Steinberg	et	al.,	2005;	Seo	et	al.,	2008;	Pea-Casanova	et	al.,	2009;	Al-Ghatani	et	al.,	2011;
Norman	et	al.,	2011;	Andrews	et	al.,	2012;	Llins-Regl	et	al.,	2013;	Morrow,	2013;	Lubrini	et	al.,	2014;	Rivera	et	al.,	2015;	Waldrop-Valverde	et	al.,	2015IG	=	CW	[(W	C)/(W	+	C)]	where	IG:	interference	score;	CW:	number	of	items	properly	named	in	45	s	in	the	CW	condition;	W:	number	of	items	properly	named	in	45	s	in	the	W	condition;	C:	number	of
items	properly	named	in	45	s	in	the	C	condition.Troyer	et	al.,	2006;	Bayard	et	al.,	2011;	Campanholo	et	al.,	2014;	Bezdicek	et	al.,	2015;	Hankee	et	al.,	2016;	Tremblay	et	al.,	2016Completion	time	for	each	condition.Number	of	errors	(corrected,	not	corrected,	total	errors)	in	each	condition.Low	Interference	score:W/Cwhere	W:	time	to	read	commons
words	printed	in	different	colored	ink;	C:	time	to	name	colored	dots.High	Interference	score:CW/Cwhere	CW:	time	to	read	colors	names	printed	in	incongruent	colored	ink;	C:	time	to	name	colored	dots.Strickland	et	al.,	1997;	Kang	et	al.,	2013Time	completion	in	W,	C	and	CW	condition.Errors	in	W,	C,	and	CW	condition.Amato	et	al.,	2006Time	to	name
50	items	in	the	CW	condition.Barbarotto	et	al.,	1998Correct	answers	in	30	s	in	C	and	in	CW	condition.Shortest	interval	(in	seconds)	of	the	sequence	correctly	read	in	C	and	CW	condition.Brugnolo	et	al.,	2015Correct	answers	in	30	s	in	W,	C,	and	CW	condition.T	to	read	the	table	in	W,	C,	and	CW	condition.Caffarra	et	al.,	2002TI	=	CWT	[(WT	+
CT)/2]where	TI:	time	interference	score;	WT:	time	to	complete	W	condition;	CT:	time	to	complete	C	condition;	CWT:	time	to	complete	CW	condition.EI	=	CWE	[(WE	+	CE)/2]Where	EI:	error	interference	score;	EI:	errors	interference	score;	WE:	errors	in	W	condition;	CE:	errors	in	C	condition;	CWE:	errors	in	CW	condition.Valgimigli	et	al.,	2010I	=	[(DC
DI)/(DC	+	DI)]	100where	DC:	correct	answers	in	20	s	in	C	condition;	DI:	correct	answers	in	20	s	in	CW	condition.Van	der	Elst	et	al.,	2006Time	to	complete	W,	C,	and	CW	conditions.Number	of	errors	not	self-corrected	in	W,	C,	and	CW	conditions.Interference	score:TI	=	CWT	[(WT	+	CT)/2]where	TI:	time	interference	score;	WT:	time	to	complete	W
condition;	CT:	time	to	complete	C	condition;	CWT:	time	to	complete	CW	condition.Zalonis	et	al.,	2009Time	to	read	112	words	of	colors	printed	in	incongruous	colored	ink.Number	of	errors	and	number	of	self-corrections	in	the	CW	condition.Interference	score	for	the	CW	condition:Number	of	items	properly	named	in	120	snumber	of
errors.Zimmermann	et	al.,	2015Errors	in	W,	C,	and	CW	condition.Corrected	answer	in	45	s	in	W,	C,	and	CW,	condition.Interference	score:Time	to	read	CW	+	[errors	CW	2(time	to	read	CW/number	of	items	in	CW)].One	Author	extracted	data	from	papers	while	the	second	author	provided	further	supervision.	No	disagreements	about	extracted	data
emerged.	We	did	not	seek	additional	information	from	the	original	reports,	except	for	Caffarra	et	al.	(2002),	whose	full	text	was	not	available:	relevant	information	have	been	extracted	from	Barletta-Rodolfi	et	al.	(2011).We	extracted	the	following	information	from	each	article:Year	of	publication.Indexes	whose	normative	data	were
provided.Eventually,	as	regards	the	variables	of	interest,	we	focused	on	those	scores	used	in	the	reviewed	studies	to	assess	the	performance	at	the	SCWT.We	identified	44	articles	from	our	electronic	search	and	screening	process.	Eleven	of	them	were	judged	inadequate	for	our	purpose	and	excluded.	Four	papers	were	excluded	as	they	were	written	in
languages	other	than	English	or	Italian	(Bast-Pettersen,	2006;	Duncan,	2006;	Lopez	et	al.,	2013;	Rognoni	et	al.,	2013);	two	were	excluded	as	they	included	children	(Oliveira	et	al.,	2016)	and	a	clinical	population	(Venneri	et	al.,	1992).	Lastly,	we	excluded	six	Stroop	Test	manuals,	since	not	entirely	procurable	(Trenerry	et	al.,	1989;	Artiola	and	Fortuny,
1999;	Delis	et	al.,	2001;	Golden	and	Freshwater,	2002;	Mitrushina	et	al.,	2005;	Strauss	et	al.,	2006a).	At	the	end	of	the	selection	process	we	had	32	articles	suitable	for	review	(Figure	1).	Flow	diagram	of	studies	selection	process.From	the	systematic	review,	we	extracted	five	studies	with	Italian	normative	data.	Details	are	reported	in	Table	1.	Of	the
remaining	27	studies	that	provide	normative	data	for	non-Italian	populations,	16	studies	(Ivnik	et	al.,	1996;	Ingraham	et	al.,	1988;	Rosselli	et	al.,	2002;	Moering	et	al.,	2004;	Lucas	et	al.,	2005;	Steinberg	et	al.,	2005;	Seo	et	al.,	2008;	Pea-Casanova	et	al.,	2009;	Al-Ghatani	et	al.,	2011;	Norman	et	al.,	2011;	Andrews	et	al.,	2012;	Llins-Regl	et	al.,	2013;
Morrow,	2013;	Lubrini	et	al.,	2014;	Rivera	et	al.,	2015;	Waldrop-Valverde	et	al.,	2015)	adopted	the	scoring	method	proposed	by	Golden	(1978).	In	this	method,	the	number	of	items	correctly	named	in	45	s	in	each	conditions	is	calculated	(i.e.,	W,	C,	CW).	Then	the	predicted	CW	score	(Pcw)	is	calculated	using	the	following	formula:Pcw=45/{((45W)+
(45C))/(WC)}(1)equivalent	to:Pcw=(WC)/(W+C)(2)Then,	the	Pcw	value	is	subtracted	from	the	actual	number	of	items	correctly	named	in	the	incongruous	condition	(CW)	(i.e.,	IG	=	CW	Pcw):	this	procedure	allows	to	obtain	an	interference	score	(IG)	based	on	the	performance	in	both	W	and	C	conditions.	Thus,	a	negative	IG	value	represents	a
pathological	ability	to	inhibit	interference,	where	a	lower	score	means	greater	difficulty	in	inhibiting	interference.Six	articles	(Troyer	et	al.,	2006;	Bayard	et	al.,	2011;	Campanholo	et	al.,	2014;	Bezdicek	et	al.,	2015;	Hankee	et	al.,	2016;	Tremblay	et	al.,	2016)	adopted	the	Victoria	Stroop	Test.	In	this	version,	three	conditions	are	assessed:	the	C	and	the
CW	correspond	to	the	equivalent	conditions	of	the	original	version	of	the	test	(Stroop,	1935),	while	the	W	condition	includes	common	words	which	do	not	refer	to	colors.	This	condition	represents	an	intermediate	inhibition	condition,	as	the	interference	effect	between	the	written	word	and	the	color	name	is	not	present.	In	this	SCWT	form	(Strauss	et
al.,	2006b),	for	each	condition,	the	completion	time	and	the	number	of	errors	(corrected,	non-corrected,	and	total	errors)	are	recorded	and	two	interference	scores	are	computed:I1=Word/Dotfortime(3)I2=Interference/Dotfortime(4)Five	studies	(Strickland	et	al.,	1997;	Van	der	Elst	et	al.,	2006;	Zalonis	et	al.,	2009;	Kang	et	al.,	2013;	Zimmermann	et	al.,
2015)	adopted	different	SCWT	versions.	Three	of	them	(Strickland	et	al.,	1997;	Van	der	Elst	et	al.,	2006;	Kang	et	al.,	2013)	computed,	independently,	the	completion	time	and	the	number	of	errors	for	each	condition.	Additionally,	Van	der	Elst	et	al.	(2006),	computed	an	interference	score	based	on	the	speed	performance	only:TI=CWT-[(WT+CT)/2]
(5)where	WT,	CT,	and	CWT	represent	the	time	to	complete	the	W,	C,	and	CW	table,	respectively.	Zalonis	et	al.	(2009)	recorded:	(i)	the	time;	(ii)	the	number	of	errors	and	(iii)	the	number	of	self-corrections	in	the	CW.	Moreover,	they	computed	an	interference	score	subtracting	the	number	of	errors	in	the	CW	conditions	from	the	number	of	items
properly	named	in	120	s	in	the	same	table.	Lastly,	Zimmermann	et	al.	(2015)	computed	the	number	of	errors	and	the	number	of	correct	answers	given	in	45	s	in	each	conditions.	Additionally,	they	calculated	an	interference	score	derived	by	the	original	scoring	method	provided	by	Stroop	(1935).Of	the	five	studies	(Barbarotto	et	al.,	1998;	Caffarra	et
al.,	2002;	Amato	et	al.,	2006;	Valgimigli	et	al.,	2010;	Brugnolo	et	al.,	2015)	that	provide	normative	data	for	the	Italian	population,	two	are	originally	written	in	Italian	(Caffarra	et	al.,	2002;	Valgimigli	et	al.,	2010),	while	the	others	are	written	in	English	(Barbarotto	et	al.,	1998;	Amato	et	al.,	2006;	Brugnolo	et	al.,	2015).	An	English	translation	of	the	title
and	abstract	of	Caffarra	et	al.	(2002)	is	available.	Three	of	the	studies	consider	the	performance	only	on	the	SCWT	(Caffarra	et	al.,	2002;	Valgimigli	et	al.,	2010;	Brugnolo	et	al.,	2015)	while	the	others	also	include	other	neuropsychological	tests	in	the	experimental	assessment	(Barbarotto	et	al.,	1998;	Amato	et	al.,	2006).	The	studies	are	heterogeneous
in	that	they	differ	in	terms	of	administered	conditions,	scoring	procedures,	number	of	items,	and	colors	used.	Three	studies	adopted	a	100-items	version	of	the	SCWT	(Amato	et	al.,	2006;	Valgimigli	et	al.,	2010;	Brugnolo	et	al.,	2015)	which	is	similar	to	the	original	version	proposed	by	Stroop	(1935).	In	this	version,	in	every	condition	(i.e.,	W,	C,	CW),
items	are	arranged	in	a	matrix	of	10	10	columns	and	rows;	the	colors	are	red,	green,	blue,	brown,	and	purple.	However,	while	two	of	these	studies	administered	the	W,	C,	and	CW	conditions	once	(Amato	et	al.,	2006;	Valgimigli	et	al.,	2010),	Barbarotto	et	al.	(1998)	administered	the	CW	table	twice,	requiring	participants	to	read	the	word	during	the
first	administration	and	then	to	name	the	ink	color	during	the	consecutive	administration.	Additionally,	they	also	administered	a	computerized	version	of	the	SCWT	in	which	40	stimuli	are	presented	in	each	condition;	red,	blue,	green,	and	yellow	are	used.	Valgimigli	et	al.	(2010)	and	Caffarra	et	al.	(2002)	administered	shorter	paper	versions	of	the
SCWT	including	only	three	colors	(i.e.,	red,	blue,	green).	More	specifically,	the	former	administered	only	the	C	and	CW	conditions	including	60	items	each,	arranged	in	six	columns	of	10	items.	The	latter	employed	a	version	of	30	items	for	each	condition	(i.e.,	W,	C,	CW),	arranged	in	three	columns	of	10	items	each.Only	two	of	the	five	studies	assessed
and	provided	normative	data	for	all	the	conditions	of	the	SCWT	(i.e.,	W,	C,	CW;	Caffarra	et	al.,	2002;	Brugnolo	et	al.,	2015),	while	others	provide	only	partial	results.	Valgimigli	et	al.	(2010)	provided	normative	data	only	for	the	C	and	CW	condition,	while	Amato	et	al.	(2006)	and	Barbarotto	et	al.	(1998)	administered	all	the	SCWT	conditions	(i.e.,	W,	C,
CW)	but	provide	normative	data	only	for	the	CW	condition,	and	the	C	and	CW	condition	respectively.These	studies	use	different	methods	to	compute	subjects'	performance.	Some	studies	record	the	time	needed,	independently	in	each	condition,	to	read	all	(Amato	et	al.,	2006)	or	a	fixed	number	(Valgimigli	et	al.,	2010)	of	presented	stimuli.	Others
consider	the	number	of	correct	answers	produced	in	a	fixed	time	(30	s;	Amato	et	al.,	2006;	Brugnolo	et	al.,	2015).	Caffarra	et	al.	(2002)	and	Valgimigli	et	al.	(2010)	provide	a	more	complex	interference	index	that	relates	the	subject's	performance	in	the	incongruous	condition	with	the	performance	in	the	others.	In	Caffarra	et	al.	(2002),	two
interference	indexes	based	on	reading	speed	and	accuracy,	respectively,	are	computed	using	the	following	formula:Furthermore,	in	Valgimigli	et	al.	(2010)	an	interference	score	is	computed	using	the	formula:I=((DC-DI)/(DC+DI))100(7)where	DC	represents	the	correct	answers	produced	in	20	s	in	naming	colors	and	DI	corresponds	to	the	correct
answers	achieved	in	20	s	in	the	interference	condition.	However,	they	do	not	take	into	account	the	performance	on	the	word	reading	condition.According	to	the	present	review,	multiple	SCWT	scoring	methods	are	available	in	literature,	with	Golden's	(1978)	version	being	the	most	widely	used.	In	the	Italian	literature,	the	heterogeneity	in	SCWT
scoring	methods	increases	dramatically.	The	parameters	of	speed	and	accuracy	of	the	performance,	essential	for	proper	detection	of	the	Stroop	Effect,	are	scored	differently	between	studies,	thus	highlighting	methodological	inconsistencies.	Some	of	the	reviewed	studies	score	solely	the	speed	of	the	performance	(Amato	et	al.,	2006;	Valgimigli	et	al.,
2010).	Others	measure	both	the	accuracy	and	speed	of	performance	(Barbarotto	et	al.,	1998;	Brugnolo	et	al.,	2015);	however,	they	provide	no	comparisons	between	subjects'	performance	on	the	different	SCWT	conditions.	On	the	other	hand,	Caffarra	et	al.	(2002)	compared	performance	in	the	W,	C,	and	CW	conditions;	however,	they	computed	speed
and	accuracy	independently.	Only	Valgimigli	et	al.	(2010)	present	a	scoring	method	in	which	an	index	merging	speed	and	accuracy	is	computed	for	the	performance	in	all	the	conditions;	however,	the	Authors	assessed	solely	the	performance	in	the	C	and	the	CW	conditions,	neglecting	the	subject's	performance	in	the	W	condition.In	our	opinion,	the
reported	scoring	methods	impede	an	exhaustive	description	of	the	performance	on	the	SCWT,	as	suggested	by	clinical	practice.	For	instance,	if	only	the	reading	time	is	scored,	while	accuracy	is	not	computed	(Amato	et	al.,	2006)	or	is	computed	independently	(Caffarra	et	al.,	2002),	the	consequences	of	possible	inhibition	difficulties	on	the	processing
speed	cannot	be	assessed.	Indeed,	patients	would	report	a	non-pathological	reading	speed	in	the	incongruous	condition,	despite	extremely	poor	performance,	even	if	they	do	not	apply	the	rule	naming	ink	color,	simply	reading	the	word	(e.g.,	in	CW	condition,	when	the	stimulus	is	the	word/red/printed	in	green	ink,	patient	says	Red	instead	of	Green).
Such	behaviors	provide	an	indication	of	the	failure	to	maintain	consistent	activation	of	the	intended	response	in	the	incongruent	Stroop	condition,	even	if	the	participants	properly	understand	the	task.	Such	scenarios	are	often	reported	in	different	clinical	populations.	For	example,	in	the	incongruous	condition,	patients	with	frontal	lesions	(Vendrell	et
al.,	1995;	Stuss	et	al.,	2001;	Swick	and	Jovanovic,	2002)	as	well	as	patients	affected	by	Parkinson's	Disease	(Fera	et	al.,	2007;	Djamshidian	et	al.,	2011)	reported	significant	impairments	in	terms	of	accuracy,	but	not	in	terms	of	processing	speed.	Counting	the	number	of	correct	answers	in	a	fixed	time	(Amato	et	al.,	2006;	Valgimigli	et	al.,	2010;
Brugnolo	et	al.,	2015)	may	be	a	plausible	solution.Moreover,	it	must	be	noted	that	error	rate	(and	not	the	speed)	is	an	index	of	inhibitory	control	(McDowd	et	al.,	1995)	or	an	index	of	ability	to	maintain	the	tasks	goal	temporarily	in	a	highly	retrievable	state	(Kane	and	Engle,	2003).	Nevertheless,	computing	exclusively	the	error	rate	(i.e.,	the	accuracy	in
the	performance),	without	measuring	the	speed	of	performance,	would	be	insufficient	for	an	extensive	evaluation	of	the	performance	in	the	SCWT.	In	fact,	the	behavior	in	the	incongruous	condition	(i.e.,	CW)	may	be	affected	by	difficulties	that	are	not	directly	related	to	an	impaired	ability	to	suppress	the	interference	process,	which	may	lead	to
misinterpretation	of	the	patient's	performance.	People	affected	by	color-blindness	or	dyslexia	would	represent	the	extreme	case.	Nonetheless,	and	more	ordinarily,	slowness,	due	to	clinical	circumstances	like	dysarthria,	mood	disorders	such	as	depression,	or	collateral	medication	effect,	may	irremediably	affect	the	performance	in	the	SCWT.	In
Parkinson's	Disease,	ideomotor	slowness	(Gardner	et	al.,	1959;	Jankovic	et	al.,	1990)	impacts	the	processing	speed	in	all	SCWT	conditions,	determining	a	global	difficulty	in	the	response	execution	rather	than	a	specific	impairment	in	the	CW	condition	(Stacy	and	Jankovic,	1992;	Hsieh	et	al.,	2008).	Consequently,	it	seems	necessary	to	relate	the
performance	in	the	incongruous	condition	to	word	reading	and	color	naming	abilities,	when	inhibition	capability	has	to	be	assessed,	as	proposed	by	Caffarra	et	al.	(2002).	In	this	method	the	W	score	and	C	score	were	subtracted	from	CW	score.	However,	as	previously	mentioned,	the	scoring	method	suggested	by	Caffarra	et	al.	(2002)	computes	errors
and	speed	separately.	Thus,	so	far,	none	of	the	proposed	Italian	normative	scoring	methods	seem	adequate	to	assess	patients'	performance	in	the	SCWT	properly	and	informatively.Examples	of	more	suitable	interference	scores	can	be	found	in	non-Italian	literature.	Stroop	(1935)	proposed	that	the	ability	to	inhibit	cognitive	interference	can	be
measured	in	the	SCWT	using	the	formula:totaltime+((2meantimeperword)numberofuncorrectederrors)(8)where,	total	time	is	the	overall	time	for	reading;	mean	time	per	word	is	the	overall	time	for	reading	divided	by	the	number	of	items;	and	the	number	of	uncorrected	errors	is	the	number	of	errors	not	spontaneously	corrected.	Gardner	et	al.	(1959)
also	propose	a	similar	formula:totaltime+((totaltime/100)numberoferrors)(9)where	100	refers	to	the	number	of	stimuli	used	in	this	version	of	the	SCWT.	When	speed	and	errors	are	computed	together,	the	correct	recognition	of	patients	who	show	difficulties	in	inhibiting	interference	despite	a	non-pathological	reading	time,	increases.	However,	both
the	mentioned	scores	(Stroop,	1935;	Mitrushina	et	al.,	2005)	may	be	susceptible	to	criticism	(Jensen	and	Rohwer,	1966).	In	fact,	even	though	accuracy	and	speed	are	merged	into	a	global	score	in	these	studies	(Stroop,	1935;	Mitrushina	et	al.,	2005),	they	are	not	computed	independently.	In	Gardner	et	al.	(1959)	the	number	of	errors	are	computed	in
relation	to	the	mean	time	per	item	and	then	added	to	the	total	time,	which	may	be	redundant	and	lead	to	a	miscomputation.The	most	adopted	scoring	method	in	the	international	panorama	is	Golden	(1978).	Lansbergen	et	al.	(2007)	point	out	that	the	index	IG	might	not	be	adequately	corrected	for	inter-individual	differences	in	the	reading	ability,
despite	its	effective	adjustment	for	color	naming.	The	Authors	highlight	that	the	reading	process	is	more	automated	in	expert	readers,	and,	consequently,	they	may	be	more	susceptible	to	interference	(Lansbergen	et	al.,	2007),	thus,	requiring	that	the	score	is	weighted	according	to	individual	reading	ability.	However,	experimental	data	suggests	that
the	increased	reading	practice	does	not	affect	the	susceptibility	to	interference	in	SCWT	(Jensen	and	Rohwer,	1966).	Chafetz	and	Matthews	(2004)'s	article	might	be	useful	for	a	deeper	understanding	of	the	relationship	between	reading	words	and	naming	colors,	but	the	debate	about	the	role	of	reading	ability	on	the	inhibition	process	is	still	open.	The
issue	about	the	role	of	reading	ability	on	the	SCWT	performance	cannot	be	adequately	satisfied	even	if	the	Victoria	Stroop	Test	scoring	method	(Strauss	et	al.,	2006b)	is	adopted,	since	the	absence	of	the	standard	W	condition.In	the	light	of	the	previous	considerations,	we	recommend	that	a	scoring	method	for	the	SCWT	should	fulfill	two	main
requirements.	First,	both	accuracy	and	speed	must	be	computed	for	all	SCWT	conditions.	And	secondly,	a	global	index	must	be	calculated	to	relate	the	performance	in	the	incongruous	condition	to	reading	words	and	color	naming	abilities.	The	first	requirement	can	be	achieved	by	counting	the	number	of	correct	answers	in	each	condition	in	within	a
fixed	time	(Amato	et	al.,	2006;	Valgimigli	et	al.,	2010;	Brugnolo	et	al.,	2015).	The	second	requirement	can	be	achieved	by	subtracting	the	W	score	and	C	score	from	CW	score,	as	suggested	by	Caffarra	et	al.	(2002).	None	of	the	studies	reviewed	satisfies	both	these	requirements.According	to	the	review,	the	studies	with	Italian	normative	data	present
different	theoretical	interpretations	of	the	SCWT	scores.	Amato	et	al.	(2006)	and	Caffarra	et	al.	(2002)	describe	the	SCWT	score	as	a	measure	of	the	fronto-executive	functioning,	while	others	use	it	as	an	index	of	the	attentional	functioning	(Barbarotto	et	al.,	1998;	Valgimigli	et	al.,	2010)	or	of	general	cognitive	efficiency	(Brugnolo	et	al.,	2015).	Slowing
to	a	response	conflict	would	be	due	to	a	failure	of	selective	attention	or	a	lack	in	the	cognitive	efficiency	instead	of	a	failure	of	response	inhibition	(Chafetz	and	Matthews,	2004);	however,	the	performance	in	the	SCWT	is	not	exclusively	related	to	concentration,	attention	or	cognitive	effectiveness,	but	it	relies	to	a	more	specific	executive-frontal
domain.	Indeed,	subjects	have	to	process	selectively	a	specific	visual	feature	blocking	out	continuously	the	automatic	processing	of	reading	(Zajano	and	Gorman,	1986;	Shum	et	al.,	1990),	in	order	to	solve	correctly	the	task.	The	specific	involvement	of	executive	processes	is	supported	by	clinical	data.	Patients	with	anterior	frontal	lesions,	and	not	with
posterior	cerebral	damages,	report	significant	difficulties	in	maintaining	a	consistent	activation	of	the	intended	response	(Valgimigli	et	al.,	2010).	Furthermore,	Parkinson's	Disease	patients,	characterized	by	executive	dysfunction	due	to	the	disruption	of	dopaminergic	pathway	(Fera	et	al.,	2007),	reported	difficulties	in	SCWT	despite	unimpaired
attentional	abilities	(Fera	et	al.,	2007;	Djamshidian	et	al.,	2011).According	to	the	present	review,	the	heterogeneity	in	the	SCWT	scoring	methods	in	international	literature,	and	most	dramatically	in	Italian	literature,	seems	to	require	an	innovative,	alternative	and	unanimous	scoring	system	to	achieve	a	more	proper	interpretation	of	the	performance
in	the	SCWT.	We	propose	to	adopt	a	scoring	method	in	which	(i)	the	number	of	correct	answers	in	a	fixed	time	in	each	SCWT	condition	(W,	C,	CW)	and	(ii)	a	global	index	relative	to	the	CW	performance	minus	reading	and/or	colors	naming	abilities,	are	computed.	Further	studies	are	required	to	collect	normative	data	for	this	scoring	method	and	to
study	its	applicability	in	clinical	settings.Conception	of	the	work:	FS.	Acquisition	of	data:	ST.	Analysis	and	interpretation	of	data	for	the	work:	FS	and	ST.	Writing:	ST,	and	revising	the	work:	FS.	Final	approval	of	the	version	to	be	published	and	agreement	to	be	accountable	for	all	aspects	of	the	work:	FS	and	ST.The	authors	declare	that	the	research
was	conducted	in	the	absence	of	any	commercial	or	financial	relationships	that	could	be	construed	as	a	potential	conflict	of	interest.The	Authors	thank	Prerana	Sabnis	for	her	careful	proofreading	of	the	manuscript.Al-Ghatani	A.	M.,	Obonsawin	M.	C.,	Binshaig	B.	A.,	Al-Moutaery	K.	R.	(2011).	Saudi	normative	data	for	the	Wisconsin	Card	Sorting	test,
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the	word's	meaning.Researchers	use	the	Stroop	test	to	study	brain	functions	and	mental	disorders	like	ADHD	and	depression.You	can	perform	your	own	Stroop	test	by	comparing	how	fast	different	people	say	colors	that	match	or	don't	match	the	written	words.	The	Stroop	effect	is	a	phenomenon	that	occurs	when	the	name	of	a	color	doesn't	match	the
color	in	which	it's	printed	(e.g.,	the	word	"red"	appears	in	blue	text	rather	than	red).	In	such	a	color	test	(aka	a	Stroop	test	or	task),	you'd	likely	take	longer	to	name	the	color	(and	be	more	likely	to	get	it	wrong)	than	if	the	color	of	the	ink	matched	the	word.	Although	it	might	sound	simple,	the	Stroop	effect	refers	to	the	delayed	reaction	times	when
thecolorof	the	word	doesn't	match	the	name	of	the	word.	It's	easier	to	say	the	color	of	a	word	if	it	matches	the	semantic	meaning	of	the	word.	For	example,	if	someone	asked	you	to	say	the	color	of	the	word	"black"	that	was	also	printed	in	black	ink,	it	would	be	much	easier	to	say	the	correct	color	than	if	it	were	printed	in	green	ink.	The	task
demonstrates	the	effect	that	interference	can	have	when	it	comes	to	reaction	time.	It	was	first	described	during	the	1930s	by	American	psychologist	John	Ridley	Stroop	for	whom	the	phenomenon	is	named.	His	original	paper	describing	the	effect	has	become	one	of	the	most	famous,	as	well	as	one	of	the	most	frequently	cited,	in	the	history	of
psychology.	The	effect	has	been	replicated	hundreds	of	times	by	other	researchers.	For	students	of	psychology	looking	for	a	relatively	easy	and	interesting	experiment	to	try	on	their	own,	replicating	the	Stroop	effect	can	be	a	great	option.	Researchers	don't	yet	know	why	words	interfere	with	naming	a	color	in	this	way,	but	researchers	have	proposed
several	theories:Selective	attention	theory:	According	to	this	theory,	naming	the	actual	color	of	the	words	requires	much	more	attention	than	simply	reading	the	text.Speed	of	processing	theory:	This	theory	states	that	people	can	read	words	much	faster	than	they	can	name	colors.	The	speed	at	which	we	read	makes	it	much	more	difficult	to	name	the
color	of	the	word	after	we've	read	the	word.Automaticity:This	theory	proposes	that	automatic	reading	doesn't	require	focused	attention.	Instead,	the	brain	simply	engages	in	it	automatically.	Recognizing	colors,	on	the	other	hand,	may	be	less	of	an	automated	process.	While	the	brain	registers	written	meaning	automatically,	it	does	require	a	certain
amount	of	attentional	resources	to	process	color,	making	it	more	difficult	to	process	color	information	and	therefore	slowing	down	reaction	times.Parallel	Distributed	Processing:	Word	recognition	is	an	unconscious	process	that's	better	described	as	"contextually	controlled"	rather	than	automatic.	Over	time,	researchers	have	altered	the	Stroop	test	to
help	study	populations	with	brain	damage	and	mental	disorders	such	as	dementia,	depression,	and	attention-deficit/	hyperactivity	disorder	(ADHD).	For	example,	in	studying	people	with	depression,	researchers	present	negative	words	such	as	"grief"	and	pain"	along	with	neutral	words	such	as	"paper"	and	"window."	Typically,	these	people	speak	the
color	of	a	negative	word	more	slowly	than	they	do	a	neutral	word.	The	original	Stroop	test	included	two	parts.	In	the	first,	the	written	color	name	is	printed	in	a	different	color	of	ink,	and	the	participant	is	asked	to	speak	the	written	word.	In	the	second,	the	participant	is	asked	to	name	the	ink	color.	There	are	a	number	of	different	approaches	you
could	take	in	conducting	your	own	Stroop	effect	experiment.	Compare	reaction	times	among	different	groups	of	participants.	Have	a	control	group	say	the	colors	of	words	that	match	their	written	meaning.	Black	would	be	written	in	black,	blue	written	in	blue,	etc.	Then,	have	another	group	say	the	colors	of	words	that	differ	from	their	written	meaning.
Finally,	ask	athird	group	of	participants	to	say	the	colors	of	random	words	that	don't	relate	to	colors.	Then,	compare	your	results.Try	the	experiment	with	a	young	child	who	has	not	yet	learned	to	read.	How	does	the	child's	reaction	time	compare	to	that	of	an	older	child	who	has	learned	to	read?Try	the	experiment	with	uncommon	color	names,	such	as
lavender	or	chartreuse.	How	do	the	results	differ	from	those	who	were	shown	the	standard	color	names?	Before	you	begin	your	experiment,	you	should	understand	these	concepts:Selective	attention:	This	is	the	way	we	focus	on	a	particular	item	for	a	selected	period	of	time.Control	group:	In	an	experiment,	the	control	group	doesn't	receive	the
experimental	treatment.	This	group	is	extremely	important	when	comparing	it	to	the	experimental	group	to	see	how	or	if	they	differ.Independent	variable:	This	is	the	part	of	an	experiment	that's	changed.	In	a	Stroop	effect	experiment,	this	would	be	the	colors	of	the	words.Dependent	variable:	The	part	of	an	experiment	that's	measured.In	a	Stroop
effect	experiment,	it	would	be	reaction	times.Other	variables:Consider	what	other	variables	might	impact	reaction	times	and	experiment	with	those.	Frequently	Asked	Questions	The	Stroop	test	helps	researchers	evaluate	the	level	of	your	attention	capacity	and	abilities,	and	how	fast	you	can	apply	them.	It's	particularly	helpful	in	assessing	attention-



deficit/hyperactivity	disorder	(ADHD)	and	executive	functioning	in	people	with	traumatic	brain	injuries	(TBIs).The	Stroop	test	helps	researchers	measure	the	part	of	the	brain	that	handles	planning,	decision-making,	and	dealing	with	distraction.There	are	many	possible	combinations	of	scores	on	the	first	and	second	tasks.	They	might	indicate	speech
problems,	reading	skill	deficits,	brain	injury.	color	blindness,	emotional	upset,	or	low	intelligence.	Likewise,	they	might	mean	that	your	brain	is	able	to	handle	conflicting	information	well	and	has	adequate	cognitive	adaptability	and	skills.	The	Stroop	Task	is	one	of	psychologys	most	iconic	and	fascinating	experiments,	often	used	to	explore	the	complex
interplay	between	cognitive	control,	attention,	and	automatic	processes.	First	introduced	by	John	Ridley	Stroop	in	1935,	this	task	has	become	a	cornerstone	of	cognitive	psychology	research,	with	countless	variations	and	applications	in	both	experimental	and	clinical	settings.How	the	Stroop	Task	WorksThe	classic	Stroop	Task	involves	two	primary
components:	color	words	(e.g.,	"RED,"	"BLUE")	and	the	colors	in	which	these	words	are	printed.	Participants	are	asked	to	identify	the	color	of	the	ink,	rather	than	reading	the	word	itself.	For	example:The	word	"RED"	appears	in	blue	ink,	and	the	correct	response	is	"blue".The	word	"GREEN"	appears	in	red	ink,	and	the	correct	response	is	"red".While
this	might	sound	simple,	a	key	challenge	emerges:	Reading	is	such	an	automatic	process	for	most	people	that	it	interferes	with	the	ability	to	focus	on	the	color	of	the	ink.	This	conflict,	known	as	Stroop	interference,	forces	the	brain	to	work	harder	to	suppress	the	automatic	reading	response	and	focus	on	the	task	at	hand.Variants	of	the	Stroop
TaskOver	the	years,	researchers	have	developed	several	variations	of	the	Stroop	Task,	each	designed	to	probe	different	aspects	of	cognition:Emotional	Stroop	Task:	Words	related	to	specific	emotional	states	(e.g.,	"ANXIETY,"	"ANGER")	are	used,	and	the	task	measures	how	emotional	salience	affects	response	times.Numerical	Stroop	Task:
Participants	identify	the	quantity	of	numbers	displayed,	even	when	the	numerals	conflict	(e.g.,	"222"	with	three	2s,	but	the	correct	response	is	"three").Reverse	Stroop	Task:	Instead	of	naming	the	ink	color,	participants	are	asked	to	read	the	word,	even	when	the	ink	color	is	distracting.Spatial	Stroop	Task:	Involves	spatial	dimensions,	such	as	arrows
pointing	in	one	direction	while	the	word	indicates	another	(e.g.,	the	word	"LEFT"	pointing	right).What	the	Stroop	Task	MeasuresAt	its	core,	the	Stroop	Task	assesses	executive	function,	which	includes	cognitive	processes	like	attention,	inhibition,	and	task-switching.	These	abilities	fall	under	the	umbrella	of	cognitive	control,	the	mental	capacity	to
override	automatic	or	habitual	responses	in	favor	of	goal-oriented	actions.Selective	Attention:	The	task	requires	focusing	on	the	relevant	feature	(ink	color)	while	ignoring	the	irrelevant	feature	(the	word).Cognitive	Inhibition:	Suppressing	the	automatic	impulse	to	read	the	word	is	key	to	succeeding	in	the	Stroop	Task.Reverse	Stroop	Task:	Instead	of
naming	the	ink	color,	participants	are	asked	to	read	the	word,	even	when	the	ink	color	is	distracting.Processing	Speed:	Measuring	how	quickly	a	person	can	resolve	the	conflict	and	respond	accurately.Applications	and	InsightsThe	Stroop	Task	has	far-reaching	applications	in	both	research	and	clinical	settings:Cognitive	Psychology:	It	has	been	used	to
study	attention,	working	memory,	and	mental	flexibility.Clinical	Research:	Stroop	performance	can	reveal	deficits	in	individuals	with	conditions	like	ADHD,	schizophrenia,	or	traumatic	brain	injuries.Neuroscience:	Functional	MRI	(fMRI)	studies	have	shown	that	the	Stroop	Task	activates	regions	of	the	brain	associated	with	conflict	resolution,	such	as
the	anterior	cingulate	cortex	(ACC)	and	prefrontal	cortex.Everyday	Relevance:	The	Stroop	effect	mirrors	real-life	scenarios,	such	as	navigating	distractions	or	multitasking	effectively.Typical	ResultsSo,	how	do	most	people	fare?	In	general,	participants	take	significantly	longer	to	name	the	ink	color	when	the	word	and	color	are	incongruent	compared
to	when	they	are	congruent	(e.g.,	the	word	"RED"	in	red	ink).	This	delay	is	the	hallmark	of	Stroop	interference.The	degree	of	interference	varies	depending	on	factors	like	age,	cognitive	ability,	and	practice.	For	example:Children	often	show	greater	interference	as	their	reading	skills	develop.With	practice,	interference	can	decrease	as	individuals
improve	their	ability	to	focus	on	the	ink	color.The	Legacy	of	the	Stroop	TaskThe	Stroop	Task	has	endured	for	nearly	a	century,	not	only	because	of	its	simplicity	but	also	because	of	its	profound	insights	into	how	the	human	brain	processes	conflicting	information.	Stroops	original	1935	paper,	Studies	of	Interference	in	Serial	Verbal	Reactions,	remains
one	of	the	most	frequently	cited	articles	in	psychology.Are	You	Ready	to	Test	Your	Cognitive	Control?Try	the	Stroop	Task	yourself	to	see	how	your	brain	handles	conflict!	Start	with	a	classic	version	and	challenge	yourself	to	beat	your	reaction	time	over	multiple	rounds.	Like	the	Digit	Span,	the	Stroop	Task	is	deceptively	challengingand	endlessly
fascinating.Stay	tuned	as	we	develop	more	engaging	cognitive	tasks	to	share	with	you.	If	you	have	any	questions	about	the	Stroop	Task	or	cognitive	psychology	in	general,	dont	hesitate	to	reach	out.The	demo	takes	less	than	2	minutes	to	complete.The	demo	below	requires	button	presses	instead	of	just	naming	(as	in	the	original	study)In	the	demo,
there	are	only	40	trials.	In	a	real	experiment,	youshould	use	considerably	more	trials	to	have	a	more	reliable	measureof	the	Stroop	effect.At	the	end	of	the	demo,	you	get	feedback	about	your	response	timesin	the	compatible	and	incompatible	condition:Compatible:	The	color	of	the	word	and	the	meaning	is	the	same	(e.g.,	GREEN)Incompatible:	The
color	of	the	word	and	the	meaning	is	different	(e.g.,	GREEN)The	Stroop	effect	is	here	reported	as	the	average	response	time	in	incompatible	trials	minus	compatible	trials.Note,	you	can	show	your	response	times	and	copy	and	paste	them	to	a	local	file	for	your	own	data	analysis.
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