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Action	words:	Studying	the	involuntary	capture	of	
attention	of	action	words	
Emina	Averin	&	Marjorie	Valderrama	

	
This	study’s	aim	was	to	examine	how	attention	is	affected	by	action	words.	
Twenty	participants	performed	a	cross‐modal	oddball	 task	with	a	standard	
sound	(a	sine	wave	tone)	and	two	recorded	speech	sounds	as	novel	sounds	
(stop	 and	 press).	 The	 result	 showed	 that	 novel	 sounds	 captured	 attention	
and	increased	response	time	compared	to	standard.	There	was	a	significant	
difference	 between	 “press”	 and	 standard	 and	 “stop”	 and	 standard	 but	 not	
between	stop	and	press.	This	showed	 that	 the	participants	could	not	block	
out	 the	 sound	 and	 focus	 on	 the	 focal	 attention	 task.	 Even	 though	 not	
significant,	the	response	time	for	“stop”	was	the	slowest	since	it	may	inhibit	
the	involuntary	response.	The	results	might	be	explained	by	the	fact	that	not	
enough	 subjects	 participated,	 and	 because	 of	 that	 same	 reason	 the	 result	
might	not	be	generalized	either.	

	
		In	today’s	society,	at	workplace	or	elsewhere,	we	are	surrounded	by	all	sorts	of	
sounds.	Since	we	are	constantly	surrounded	by	sounds,	being	able	to	focus	on	a	
task	while	 blocking	 out	 sounds	might	 be	 difficult,	 especially	 if	 they	 are	words	
that	can	capture	our	attention	more	easily	than	others.	In	the	hotel	industry,	you	
are	constantly	 surrounded	by	people,	 specifically	at	 the	 the	 reception	which	 is	
central	to	a	hotel.	As	a	receptionist	you	must	have	your	eyes	on	many	tasks	while	
being	 aware	 of	 what	 guests	 want	 and	 need.	 A	 receptionist	 has	 lots	 of	
responsibilities;	they	have	to	work	with	the	hotel	booking	system,	answer	phone	
calls	and	take	care	of	guests	properly.	Hence,	it	is	important	for	a	receptionist	to	
focus	 and	have	 control	 over	 their	 tasks.	 It	 is	natural	 to	 conclude	 that	 sound	 is	
something	 that	 can	 affect	 us	 when	 focusing	 on	 checking	 in	 guests	 while	 the	
phone	rings	and	at	the	same	time	some	guests	might	need	help	at	the	bar.	It	 is	
quite	difficult	when	you	are	alone	 to	 focus	on	every	 task	while	giving	 the	best	
service	as	possible.	Different	sounds	and	words	can	capture	our	attention	for	a	
second,	and	then	it	will	get	quite	difficult	to	regain	focus	on	the	task.	Therefore	
we	easily	get	distracted	from	our	task	when	hearing	something	that	we	have	an	
association	 to	 or	 that	 might	 interest	 us	 more	 (Cherry,	 1953).	 In	 fact	 we	 are	
surrounded	 by	 noise	 all	 the	 time	 and	 have	 become	 accustomed	 to	 constant	
sound.	Sounds	created	by	others	is	the	most	disturbing;	scraping	chairs,	ringing	
phones	and	a	crowd	of	people	talking	around	us,	especially	when	we	are	trying	
to	 concentrate	 on	 a	 task.	 This	 problem	 is	 not	 only	 applicable	 on	 work	 tasks.	
Noise	is	everywhere	in	our	environment,	especially	in	schools,	shops	and	hotels.	
Noise	is	a	forgotten	safety	issue	and	that	is	why	an	important	question	is	how	we	
can	 prevent	 getting	 disturbed	 by	 background	 noise,	 or	 more	 on	 how	 we	 can	
understand	 why	 background	 noise	 make	 us	 lose	 our	 focus.	 In	 certain	 work	
places	 it	 could	 be	 dangerous	 to	 get	 distracted,	 for	 instance	 if	 you	 work	 in	 a	
control	tower	of	an	airport	you	need	complete	focus,	otherwise	you	might	make	
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fatal	 mistakes.	 The	 same	 applies	 in	 hospital	 environments.	 If	 a	 nurse	 who	 is	
administrating	medicine	does	not	focus,	he	or	she	could	give	the	wrong	medicine	
to	a	patient	causing	horrible	side	effects	or	even	death.	The	noise	might	not	even	
be	noticeable	because	by	habituation	we	have	 learnt	 to	block	 it	out.	Noise	that	
seems	 irrelevant	 gets	 blocked	 out	 because	 by	 experience	 we	 have	 learnt	 that	
there	is	no	need	to	react	to	them	(Martin,	Carlson	&	Buskist,	2009).	
			However	 there	 are	 some	 sounds	we	 do	 not	 block	 out,	 for	 instance	 our	 own	
names.	Cherry’s	(1953)	theory	of	the	cocktail	effect	(to	be	described	later)	states	
that	 subjects	 revolving	 our	 own	 self‐interest	 takes	 control	 over	 our	 attention.	
For	instance	if	our	name	is	spoken	on	the	other	side	of	the	room,	our	attention	
would	 be	 drawn	 away	 from	 an	 ongoing	 conversation	 in	 order	 to	 focus	 on	 the	
situation	where	we	were	mentioned.	Moray	(1959)	conducted	a	test	to	measure	
the	ability	to	detect	one’s	name	when	focus	is	put	elsewhere.	This	was	however	
not	an	optimal	study	when	only	12	participants	were	used,	however	his	results	
did	show	a	33,	3%	detection	rate.	Wood	and	Cowan	(1995)	tried	Moray’s	results	
in	a	study	of	their	own.	They	told	the	participants	to	focus	on	what	was	heard	in	
their	right	ear	and	ignore	what	was	said	in	the	left,	where	their	names	would	be	
said	 after	 4	 and	 5	minutes.	 Their	 task	was	 to	 shadow,	 repeat	 the	words	 they	
heard	 in	 their	 right	 ear,	 and	 then	 fill	 out	 a	 questionnaire	 regarding	what	 they	
had	heard	in	their	left	ear.	The	results	came	to	a	34,	6%	detection	rate	(Wood	&	
Cowan,	1995).	
			Not	only	hearing	names	can	impair	our	concentration	level,	background	noise	
is	 proven	 to	 decrease	 performance.	 In	 an	 experiment	 made	 by	 Broadbent,	
results	 showed	 that	 the	 subjects’	performance	was	degraded	when	exposed	 to	
noise.	The	subjects	was	exposed	to	a	trial	that	went	on	for	5	days,	during	these	
days	 they	had	 two	quiet	days,	 two	noisy	days	and	one	more	quiet	day.	During	
these	trials	they	had	to	make	sure	that	pointers	did	not	exceed	danger	marks	on	
steam	pressure	gauges.	The	tests	were	90	minutes	 long	and	on	the	noisy	days,	
they	were	exposed	to	100	dB	noise	opposed	to	70	dB	on	the	quiet	days.	The	trial	
had	10	subjects	and	judging	by	the	outcome	of	their	tests,	their	performance	was	
higher	on	the	quiet	days	(Plutchik,	1959).	
			Many	studies	have	been	made	on	how	we	filter	information,	especially	on	the	
cocktail	party	effect.	The	cocktail	party	effect	filters	the	sounds	around	us;	 in	a	
crowded	room,	when	a	 lot	of	people	are	 talking	or	 if	 the	noise	 level	 is	high.	At	
social	 events	 people	 tend	 to	 gather	 in	 groups	 and	 while	 in	 that	 group,	 they	
manage	to	shut	out	irrelevant	sounds	until	they	suddenly	hear	a	word	or	name	
that	draw	their	attention	away.	People	can	also	sort	out	one	voice	from	another,	
for	 example	 if	we	are	 trying	 to	 listen	 to	 a	person	next	 to	us	while	 ignoring	an	
ongoing	 conversation	 across	 from	 us.	 In	 these	 situations,	 we	 receive	 many	
different	sounds,	but	we	are	able	to	pick	out	the	ones	we	are	interested	in	and	
put	them	together	into	a	message	while	ignoring	the	rest.	However,	 it	could	be	
quite	difficult	if	the	conversation	that	an	individual	is	engaged	in	does	not	have	
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his	or	her	interest,	then	focus	will	be	lost	if	a	few	words	of	another		conversation	
are	overheard	(Martin,	Carlson	&	Buskist,	2009).	
			Selective	attention	is	the	ability	to	focus	on	relevant	information,	for	instance	if	
we	 are	 taking	 a	 test	 we	 do	 not	 pay	 attention	 to	 or	 are	 not	 aware	 of	 sounds	
around	us.	Selective	attention	is	for	example	that	we	are	being	dedicated	to	our	
work,	 and	 the	process	of	 selective	 attention	 controls	which	events	we	become	
conscious	of.	According	to	Broadbent	(1958)	the	response	is	that	we	sometimes	
miss	important	information	because	our	attention	is	occupied	elsewhere,	but	it	
is	 our	 brain	 mechanisms	 that	 are	 responsible	 for	 conscious	 processing	 of	
information.	 These	 mechanisms	 have	 limited	 capacity	 and	 can	 only	 handle	
certain	information	at	one	moment	(Lachter,	Forster,	&	Ruthruff,	2004).	What	is	
it	that	makes	certain	sounds	penetrate	the	filter	and	some	not?	Based	on	studies	
that	have	been	made	by	researchers	as	a	result	of	Cherry’s	(1953)	findings,	the	
conclusion	 was	 made	 that	 semantic	 characteristics	 usually	 go	 unnoticed.	 In	
order	 for	 something	 to	 actually	 break	 our	 focus	 it	 needs	 to	 be	 a	 change,	 for	
instance	a	change	of	language,	tone	or	voice	(Wood	&	Cowan,	1995).	
			Dichotic	means	“divided	into	two	parts”.	A	task	that	requires	a	person	to	listen	
to	 one	 of	 two	 messages	 presented	 sequentially	 one	 ear	 to	 the	 other.	 Cherry	
(1953)	 was	 the	 creator	 of	 a	 selective	 attention	 test,	 that	 he	 named	 dichotic	
listening.	He	developed	the	dichotic	listening	task	in	which	the	task	is	to	repeat	
aloud	 or	 shadow	 the	 message	 presented	 in	 one	 ear	 and	 ignore	 a	 different	
message	presented	 in	 the	other	ear	 (Conway,	Cowan	&	Bunting,	2001).	Cherry	
(1953)	placed	headphones	on	his	participants	and	played	recordings	of	different	
spoken	messages	in	each	ear.	The	aim	of	Cherry’s	task	was	for	the	participants	to	
shadow	a	message	presented	in	one	ear	and	repeat	it	back	fast,	but	as	correctly	
as	 possible.	When	 they	were	 asked	what	 they	had	heard,	 they	 responded	 that	
they	 had	 heard	 something	 but	 they	 could	 not	 remember	 what	 it	 was,	 so	 the	
information	 that	 entered	 the	 unattended	 ear	 seemed	 to	 be	 lost.	 However,	
shadowing	 is	 easier	 if	 the	 message	 or	 word	 changes,	 if	 they	 are	 spoken	 by	
different	 sexes	 or	 if	 one	 is	 louder	 than	 the	 other.	 Moray	 (1959)	 shows	 that	
selective	attention	is	not	achieved	by	just	simply	closing	a	sensory	channel	and	
thinking	that	you	are	not	going	to	react	to	different	messages.	Some	information	
can	break	through	into	your	consciousness,	for	instance	if	the	message	contains	
sexual	words,	 then	 people	 tend	 to	 notice	 and	 remember	 it	 (Martin,	 Carlson	&	
Buskist,	2009).	Quite	a	lot	of	studies	have	shown	that	information	that	go	to	the	
unattended	ear	 can	have	an	emotional	 impact	on	our	behavior,	 even	 if	we	are	
not	aware	of	the	information	or	aware	of	our	actions	(Conway,	Cowan	&	Bunting,	
2001).	
			Blocking	out	sounds	and	 focusing	on	a	 task	 is	not	simple	because	reacting	 to	
sounds	are	traits	 that	exist	 in	all	of	us	as	a	warning	of	danger.	 It	 is	a	reflex	we	
possess	 in	 order	 to	 defend	 ourselves.	 For	 instance,	 if	 we	 hear	 a	 rustle	 in	 the	
bushes,	car	tires	screeching,	etc.	our	involuntary	attention	is	caught.	Because	of	
this,	we	are	 attentive	 to	warning	 signals;	 a	 type	of	warning	 signal	 is	 an	alarm,	
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both	 verbal	 and	 non‐verbal.	Warnings	 urge	 for	 a	 response	 and	 depending	 on	
how	they	are	received	by	the	recipient,	different	responses	occur.	Many	factors	
can	influence	if	the	warning	signal	is	able	to	penetrate	our	filter.	Arrabito	(2009)	
states	 that	 in	 a	 study	made	 on	 verbal	warnings	 in	 a	 cockpit	 environment,	 the	
subjects	comply	easier	when	given	a	verbal	warning	rather	than	a	non‐verbal	or	
a	written	one.	This	is	because	they	can	convey	the	right	level	of	urgency.	Many	
factors	 play	 in	 on	 the	 effects	 of	 verbal	 warnings,	 one	 of	 them	 is	 that	 we	 can	
perceive	 the	 correct	 danger	 and	 act	 accordingly	when	 knowing	 exactly	 which	
situation	 occurs,	 and	 different	 warnings	 can	 be	 broadcasted	 when	 needed.	
However,	how	the	warning	is	perceived	is	dependent	on	the	preferences	of	the	
listener.	Based	on	sex,	tone,	accent,	voice	style	etc.	the	warning	can	be	perceived	
to	 be	 less	 urgent.	 Since	 voice	 warnings	 are	 people	 speaking,	 they	 are	 easy	 to	
block	out	 in	noisy	 locations.	This	 is	why	there	are	different	 factors	to	take	 into	
account	when	trying	to	relay	urgency,	such	as	the	warning	which	is	spoken	by	a	
woman.	Women	have	the	ability	to	reach	different	and	higher	pitches	than	men,	
and	in	studies	made	on	signal	words,	where	both	males	and	females	spoke	using	
different	 voice	 styles,	 (emotional,	 non‐urgent,	monotone,	whisper	 and	urgent),	
the	 listeners	preferred	 the	 female	voice	 in	an	emotional	 style.	Arrabito	 (2009)	
conducted	 a	 study	 to	 see	 if	 urgencies	 were	 perceived	 to	 be	 greater	 when	
warnings	 were	 spoken	 by	 a	 woman	 with	 an	 emotional	 or	 urgent	 style.	 He	
instructed	 the	 actors	 to	 speak	 with	 English	 accents	 that	 is	 reflected	 in	 the	
Toronto	 area,	 since	 all	 of	 his	 subjects	 were	 from	 Toronto	 and	 were	 given	
instructions	 on	 how	 to	 speak	 monotonously,	 urgently	 and	 with	 a	 whisper.	
Arrabito	 found	 a	 high	 accuracy	 in	 the	 identification	 of	 warning	 words	 and	
speaker	 sex	was	 significant,	 however	 could	 not	 be	 generalized	 since	 only	 one	
male	and	on	female	was	used	(Arrabito,	2009).	
	
Attention	capture	
	
			Attention	 capture	 is	 a	 term	 that	 at	 times	 discusses	 changes.	 When	 we	 talk	
about	changes	is	about	response	time	that	is	caused	by	irrelevant	stimuli,	even	if	
the	 stimuli	 capture	awareness	or	not	 (Most	&	Simons,	2001).	 It	 is	well	 known	
that	the	capture	of	attention	by	sudden	changes	in	task	irrelevant	sounds	can	be	
involuntary.	 This	 term	 has	 usually	 been	 studied	 from	 electrophysiological	
perspective	in	different	experiments,	but	it	also	has	another	perspective	that	has	
not	been	studied	that	much,	which	is	behavioral	distraction.	As	stated,	several	of	
the	 studies	 has	 been	 investigating	 this	 responses	 that	 we	 talked	 about	 but	
electrophysiological	responses	is	more	discussed	then	behavioral	distraction		to	
a	deviant	or	standard	sound	(	Näätänen	&	Winkler,	1999).		Electrophysiological	
studies	 specify	 that	 there	 are	 three	 specific	 brain	 responses	 (MMN,	 P3a,	 and	
RON).	The	first	is	a	negativity	of	mismatch	called	(MMN),	this	brain	response	is	a	
potential	 component	 that	 occurs	when	 a	 deviant	 or	 novel	 sound	 is	 presented.	
MMN	marks	 the	discovery	of	a	 change	 in	a	 series	of	 stimuli	 and	 replicates	 the	
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result	 of	 a	 comparison	 between	 a	memory	 trace	 for	 standard	 sounds	 and	 the	
recent	auditory	signal	(	Näätänen	&	Winkler,	1999).		The	second	is	P3a	response,	
which	 exemplifies	 the	 involuntary	 orientation	 of	 attention	 towards	 the	 novel	
sound.	And	the	last	one	is	RON‐	reorienting	negativity	and	it’s	a	processing	that	
the	 task‐	 irrelevant	 sound	 reflects	 back	 to	 the	 primary	 task	 (Schröger	&	Wolf,	
1998).	As	we	know,	the	electrophysiological	responses	are	more	common	than	
the	behavioral responses	because	behavioral	is	mostly	not	discussed	in	detail	as	
the	electrophysiological.	Parmentier,	Elford,	Escera,	Andrés	&	San	Miguel	(2008)	
specified	 that	 the	 reason	 behavioral	 distraction	 switch	 to	 and	 back	 from	 the	
novel	 or	 deviant	 sound	 is	 because	 it	 reflects	 the	 necessary	 time	 for	 attention	
rather	than	the	slower	processing	of	 the	target.	When	we	talk	about	novel	and	
deviant,	the	difference	between	them	is	that	a	novel	sound	is	only	novel	the	first	
time	it	differs	from	a	repetitive	background	sound	and	deviant	is	when	it	differs	
but	does	it	several	times.								
			Attention	capture	is	important	to	our	conscious	perception	to	an	object,	as	they	
say	 objects	 not	 attended	 to	 are	 not	 seen	 (Parmentier,	 2008).	 Research	 of	
attention	of	capture	have	shown	that	only	a	few	stimuli	can	capture	attention	in	
a	powerful	way	that	other	sounds	and	words	cannot,	for	instance	our	own	name	
is	one	of	these	words	and	has	the	main	effect that	make	us	react	the	same	way	
all	 the	 time.	 Earlier	 research	 talked	 about	 a	model	 called	 cross‐modal	 oddball	
task	 that	were	used	 to	measure	 in	which	 task	 irrelevant	auditory	deviants	are	
known	to	capture	attention	in	an	 involuntary	way.	Cross‐modal	oddball	 task	 is	
an	experimental	method	in	which	a	stimulus	is	presented	among	more	frequent	
standard	 background	 stimuli	 and	 a	 distracter	 stimulus	 may	 also	 be	 used	 to	
ensure	 that	 the	 response	 is	 due	 to	 the	 person	 rather	 than	 the	 change	 from	 a	
background	pattern.	(Parmentier	&	Andrés.	2009).	
			If	we	take	an	example	from	the	cross‐modal	oddball	task,	Andrés	et	al	(2006),	
his	 studies	measured	 the	 ability	 of	 young	 and	 older	 adults	 to	 filter	 irrelevant	
auditory	information	and	how	their	alertness	is	affected.	The	participants	where	
presented	with	several	visual	stimuli	(digits)	that	they	had	to	categorize	as	odd	
or	even	as	 fast	as	possible.	Soon	after,	 each	visual	 stimulus	was	shown	a	 task‐	
irrelevant	sound	and	 the	participant	where	 told	 to	 ignore	 it.	 In	 the	majority	of	
the	 trials,	 the	 same	 sound	 as	 always	was	 repeated	 (referred	 to	 as	 a	 standard	
sound)	but	however,	in	quite	a	few	proportions	of	randomly	certain	trials,	novel	
sounds	are	used.	As	most	of	 the	other	research	with	cross‐modal	oddball	 task,	
the	 usual	 finding	 is	 a	 delay	 in	 the	 response	 to	 the	 visual	 stimulus	 when	 it	 is	
presented	by	a	novel	sound	compared	to	the	response	when	it	 is	presented	by	
the	 standard	 sound.	 This	 is	 a	 common	 result	 from	 the	 temporary	 and	
involuntary	 capture	 of	 attention	 by	 distracting	 sound.	 The	 result	 of	 this	 study	
confirmed	 both	 predictions,	 it	 was	 a	 larger	 distraction	 effect	 in	 the	 older	
participants	than	the	young	ones,	but	in	the	alertness	the	result	of	the	effect	was	
equivalent	in	both	groups	(	Andrés,	Parmentier	&	Escera.	2006).	
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					It	is	easy	to	follow	orders,	but	what	is	it	that	makes	us	subordinate?	It	might	
be	that	we	feel	the	need	to	obey	or	it	might	be	because	we	are	used	to	it.	When	
we	 are	 children	we	 obey	 our	 parents	when	 they	 give	 us	 instructions.	 It	 is	 the	
same	with	GPS;	when	we	hear	the	voice	telling	us	to	turn	left,	we	automatically	
do	 as	 told.	 If	 we	 look	 at	 studies	 that	 have	 been	 made	 with	 the	 cross‐modal	
oddball	task	we	cannot	see	that	action	words	have	been	in	focus.	The	purpose	of	
this	 study	 is	 to	 determine	 what	 is	 able	 to	 penetrate	 our	 filter,	 with	 focus	 on	
action	words.	 Action	words	 are	words	 that	 urge	 for	 an	 action.	 For	 instance,	 if	
someone	says	the	word	quiet	we	become	quiet,	or	if	they	say	run	we	will	run.	It	
is	something	that	we	use	in	warnings	and	directions,	so	it	is	of	utter	importance	
that	we	understand	them.	For	instance,	if	not	understood	correctly	in	a	cockpit,	
we	might	not	get	to	the	ground	safely,	or	if	not	understood	while	using	a	GPS,	we	
might	never	get	 to	where	we	are	supposed	 to	go.	Action	words	have	not	been	
severely	 studied,	 in	 reference	 to	what	 is	 able	 to	 break	 through	 to	 us	 and	why	
they	bother	us.	Even	though	there	is	a	great	interest,	we	still	do	not	have	many	
answers.	 Which	 words	 are	 we	 more	 susceptible	 to?	 Are	 action	 words	 more	
difficult	 to	 disconnect	 from?	 The	 reason	 for	 this	 study’s	 existence	 and	 its	
importance	is,	by	learning	more	about	their	function	we	can	more	properly	put	
them	to	use.		
			In	 order	 to	 determine	 if	 an	 involuntary	 response	 occurs,	 the	 cross‐modal	
oddball	 task	was	 used	 in	 this	 study. By	 using	 the	 cross‐modal	 oddball	 task,	 it	
becomes	 possible	 to	 see	 if	 differences	 in	 performance	 occur	 between	 a	 sound	
deviate	from	a	standard	sound.	This	method	was	used	because	it	is	an	objective	
measurement	of	attention	 in	a	controlled	environment.	When	given	the	task	of	
deciding	 if	 a	 number	 is	 even	 or	 uneven	 previous	 studies	 have	 resulted	 in	 a	
longer	 reaction	 time	when	 subjected	 to	 deviant	 sounds.	 Here	 a	 standard	 or	 a	
deviant	sound	were	presented	right	before	a	number	appeared	on	a	screen	and	
instructions	 have	 been	 given	 to	 disregard	 all	 sound,	 and	 focus	 on	 the	 task	 of	
categorizing	the	even	and	uneven	numbers.	The	usage	of	the	method	will	show	if	
the	participants	will	disregard	the	sound	presented	to	them	or	keep	their	focus	
on	the	task	at	hand.	An	unpublished	pilot	study	was	made	by	students	at	Umeå	
University	where	 they	 tested	 the	method	with	 action	words.	Action	words	are	
words	 that	 urge	 for	 an	 action,	 for	 instance	 run,	 stop	 and	 eat.	 Eleven	 subjects	
were	used	 in	 this	 trial	but	 instead	of	using	numbers	 in	 their	oddball	 task,	 they	
used	 arrows	 pointing	 left	 and	 right	 and	 the	 keys	 N	 and	 M	 to	 decide	 which	
direction	 they	were	 pointing.	 Their	 result	 showed	 that	 a	main	 effect	 of	 sound	
condition	 existed.	When	 looking	 closer	 on	 the	 contrasts	 between	 the	 different	
action	words	 a	 significant	 effect	 can	 be	 seen	 between	 stop	 and	 standard,	 and	
press	and	stop.	A	significant	effect	between	press	and	standard	could	however	
not	be	seen.			
			The	aim	with	 the	experiment	 is	 to	determine	 if	 action	words	create	different	
responses	in	terms	of	response	times.	The	words	“stop”	and	“press”	was	chosen	
to	act	as	action	words	in	this	study	because	they	can	be	connected	to	the	task	at	
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hand.	One	may	inhibit	(stop)	and	the	other	actuates	a	motoric	response	(press),	
since	both	are	related	to	 the	 focal	 task.	What	 is	of	 interest	here	 is	 to	see	 if	 the	
words	 influence	 and	 creates	 an	 involuntary	 response.	 When	 performing	 an	
oddball	task	with	categorizing	odd	and	even	numbers	“stop”	and	“press”	are	two	
actions	 that	 the	 subject	will	 execute.	When	 a	 number	 appears	 the	 subject	will	
press	 and	when	 the	 plus	 sign	 appears	 the	 test	 subject	will	 wait	 until	 another	
number	 appears.	 These	 words	 are	 used	 because	 if	 an	 involuntary	 response	
would	occur,	these	two	words	are	likely	to	induce	it.	The	hypothesis	of	the	study	
is	that	action	words	that	are	related	to	a	specific	task	will	be	difficult	to	ignore.		
	

Method	
Participants	
			The	participants	chosen	for	this	study	are	all	students	 from	Umeå	University.	
Our	participants	consisted	of	ten	men	and	ten	women	between	the	ages	of	19‐33	
with	 a	 mean	 age	 of	 24.05	 (SD=3.9).	 All	 participants	 self‐reported	 Swedish	 as	
their	native	language	and	having	no	hearing	impairment.		
	
Stimuli	
			In	this	experiment	two	deviant	sounds	and	one	standard	sound	were	used.	The	
deviant	sounds	were	two	action	words,	“Stop”	and	“Press”	and	they	were	spoken	
by	a	female	voice	in	Swedish,	and	the	standard	sound	was	a	beep.	The	words	in	
Swedish	were	(Stopp)	and	(Tryck).	These	two	words	were	chosen	because	they	
were	 seemingly	 relevant	 toward	 the	 task	 that	 was	 given	 and	 they	 randomly	
appeared	within	a	standard	beep.	The	standard	sound	was	a	sine	wave	tone	of	a	
frequency	of	625	Hz.	Intensity	ramps	was	10	ms	at	the	onset	and	offset.		
	
Apparatus	
   The	recorded	sounds	that	were	used	were	normalized.	They	were	then	edited	
digitally	with	duration	of	 400	ms	 and	a	 sampling	 rate	 of	 24100	Hz	 and	16	bit	
mono‐phonic	and	Audacity	1.3‐beta	software	was	used.	The	participants	used	E‐
prime	for	their	task	on	a	computer	with	a	24	inch	widescreen	LCD‐monitor	with	
Microsoft	Windows	7	Enterprise.	The	sounds	were	binaurally	presented	through	
Peltor	listen‐only	headsets	between	68‐74dB.	
	
Procedure	
			This	 experiment	 started	 with	 an	 introduction	 for	 the	 participants	 and	 they	
were	given	 the	 instructions	 to	 the	experiment	and	as	well	 as	 signed	a	 consent	
form	that	stated	that	their	participation	was	optional,	anonymous	and	that	they	
could	 quit	whenever	 they	would	 like.	 They	were	 given	 the	 instruction	 that	 in	
order	 to	 carry	 out	 the	 task,	 they	 needed	 to	 ignore	 the	 action	 words	 that	
appeared	 and	 focus	 on	 the	 task	 of	 deciding	 odd	 and	 even	 numbers.	 The	
participants	performed	372	trials	thereof	12	were	practice.	Numbers	between	1‐
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6	 appeared	 randomly	 on	 the	 screen	 in	 front	 of	 them	 for	 300	ms.	 In	 between	
every	number	a	cross	of	the	same	size	and	location	of	the	numbers	appeared	on	
the	screen.	From	the	time	a	number	appeared,	the	participants’	time	to	respond	
were	100	ms.	A	400	ms	sound	was	presented	to	them	100	ms	before	the	stimuli	
appeared,	and	after	100	ms	the	next	trial	began.	It	was	decided	which	hand	that	
was	to	be	used	in	the	experiment	depending	on	whether	the	participant	was	left	
or	right	handed.	They	had	to	use	their	dominant	hand	and	only	two	fingers	were	
allowed.	The	X	and	Y	key	was	chosen	to	represent	odd	and	even	numbers	and	
ten	participants	were	given	X	to	represent	even	and	Y	odd	and	ten	participants	
were	give	Y	to	represent	even	and	X	odd.	Throughout	the	trials	consisted	of	30%	
of	“stop”	and	“press”	and	70%	of	the	standard	sound.	When	these	sounds	would	
occur	was	however	completely	random.		
	
	

	
Figure	1.	An	illustration	of	the	cross‐modal	oddball	task	performed	in	the	study.	
After	a	deviant	or	standard	sound	is	presented,	a	number	appears	on	the	screen	
during	300	ms.	The	test	subject	then	has	1000	ms	to	respond,	after	100ms	the	
next	trial	begins.	

	
Results	

	
			Based	 on	 a	 one‐way	 ANOVA	 variance	 analysis	 for	 repeated	measures	 it	 was	
found	that	there	 is	a	main	effect	between	the	deviant	sounds	and	the	standard	
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sound.	 The	 response	 time	 had	 a	 significant	 increase	 while	 hearing	 a	 deviant	
sound	 compared	 to	 hearing	 a	 standard	 one,	 F(2,38)=9,514,	 MSE	 =	 2339,826	
p<.000.	 A	 test	 of	 within‐subjects	 contrasts	 showed	 a	 significant	 difference	
between	“press”	and	standard	(p=.004),	this	means	that	the	response	time	was	
slower	when	hearing	the	word	press.	A	significant	difference	between	“stop”	and	
standard	 could	 also	 be	 found	 (p=.000),	 here	 as	 well	 the	 result	 was	 that	 the	
response	time	was	slower.	There	was	however	no	significant	difference	between	
the	words	stop	and	press	(p=.666).	A	one‐way	Anova	for	repeated	measures	was	
also	used	in	order	to	determine	the	Accuracy	(percentage)	for	correct	responses.	
Based	 on	 the	 result	 no	 significant	 main	 effect	 could	 be	 seen,	 F(2,38)=.110,	
MSE=.000,p=.896.	

	
	
	
Figure	2.	Mean	 response	 time	of	 the	performance	 in	 the	Cross‐modal	Oddball	
task.	
	
	
	 	 	 	 Deviant	
	 																																												____________________________________________________	
																						Standard																																	Press	 	 		Stop	
Mean	RT											510	(68.3)		 527.3	(77.1)															 529.8	(64.5)	
Mean	Acc	 			.8	(.0)	 	 				.8	(.0)	 	 				.8	(.0)	
	
Figure	 3.	 Mean	 and	 standard	 deviation	 for	 accuracy	 (proportion	 correct	
responses)	and	response	time	for	standard	and	deviant	sounds.		
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Discussion	
	

			This	 study	 was	 made	 with	 the	 intent	 of	 seeing	 if	 action	 words	 capture	 our	
attention.	No	previous	research	has	been	made	in	the	same	manner	such	as	this	
study	and	our	aim	was	to	see	if	action	words	had	a	significant	effect	on	attention	
capture	and	if	they	differ	from	each	other.		We	spoke	before	about	how	easy	it	is	
to	get	distracted	by	words	or	sounds	when	working	at	a	reception	in	a	hotel,	the	
distraction	could	happen	when	you	have	many	tasks	and	you	are	 trying	not	 to	
get	distracted	by	sounds	occurring	in	the	surroundings.	So	does	one	inhibit	and	
the	other	actuates	an	 involuntary	motoric	 response?	 In	 this	study,	 there	was	a	
significant	effect	with	the	response	time	of	accurate	responses	and	a	difference	
between	the	two	deviant	sounds,	as	well	as	the	standard	sound	that	could	be	see,	
such	 as	 stop	 and	 standard,	 press	 and	 standard.	 Interestingly	 there	 was	 no	
significant	 main	 effect	 between	 the	 two	 deviant	 sounds.	 When	 hearing	 the	
deviant	sounds,	 the	response	time	slowed	down,	showing	that	 the	subjects	did	
not	block	out	the	sound	and	giving	their	complete	focus	to	the	categorizing	task.	
This	 finding	 is	 somewhat	 different	 as	 to	 what	 the	 hypothesis	 states.	 When	
beginning	the	trial,	it	was	assumed	that	hearing	the	word	press	would	actuate	an	
involuntary	response	of	pressing	down	faster	than	the	standard	and	stop	sound,	
and	 when	 hearing	 stop	 the	 response	 would	 slow	 down.	 This	 agrees	 to	 some	
extent	with	the	hypothesis;	however	the	response	time	for	“press”	to	be	slower	
was	unforeseen.	Because	of	 these	 results	we	assume	 that	 the	 semantics	 in	 the	
action	 words	 does	 not	 influence	 the	 performance	 in	 the	 task	 differently	 even	
though	 they	 urge	 for	 different	 actions.	 Not	 surprising	 was	 the	 result	 of	 the	
accuracy	of	 the	correct	responses,	as	 it	did	not	show	any	significant	effect,	nor	
did	we	expect	it	to	since	a	high	accuracy	rate	was	expected;	just	as	been	found	in	
most	oddball	studies	(e.g.,	Parmentier,	2008).				
			When	 comparing	 this	 study	 to	 the	 pilot	 study	 that	 was	 presented	 shortly	
before,	the	result	differs.	In	the	pilot	study	there	was	a	significant	effect	between	
“stop”	 and	 standard	 as	 also	 shared	 in	 the	 study.	 Between	 “stop”	 and	 “press,”	
there	was	 as	well	 a	 significant	 effect	 and	 between	 “press”	 and	 standard	 there	
was	no	significant	effect.	Out	of	these	three,	only	one	result	was	shared.		
			There	 are	 different	 factors	 that	 could	 have	 played	 in	 on	 why	 the	 results	
differed	 to	 such	 great	 extent.	 In	 the	 pilot	 study	 there	 were	 only	 eleven	
participants	 (9	 men,	 4	 women).	 This	 test	 group	 might	 not	 be	 big	 enough	 to	
obtain	 reliability	within	 the	 results	 as	with	more	 test	 subjects,	 the	 study	gains	
more	 power.	 Another	 factor	 that	might	 be	 at	 play	 is	 the	 recordings	 that	were	
played	for	the	subjects.	In	this	study,	a	woman’s	voice	was	used	and	she	spoke	in	
a	neutral	 tone	devoid	of	emotions	while	 in	the	pilot	study	it	was	a	man’s	voice	
that	spoke	with	an	urgent	tone	(sharper	intonation).	The	different	pitch	and	tone	
of	voice	might	have	 influenced	 the	response,	or	 lack	 thereof,	which	caused	 the	
different	 results.	Arrabito	 (2009)	 found	 that	 in	order	 to	 induce	an	 involuntary	
response	in	cases	of	warnings,	the	optimal	is	to	use	a	woman’s	voice	speaking	in	
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an	urgent	or	emotional	 tone.	 In	 this	 cross‐modal	oddball	 task,	 the	voice	 spoke	
neutrally,	which	might	have	affected	 the	response	 time.	Other	 factors	might	as	
well	have	influenced	the	result,	in	Arrabito’s	(2009)	study	of	verbal	warnings	in	
a	cockpit	environment	he	only	used	test	subjects	from	the	Toronto	area	and	the	
recordings	 were	 made	 by	 actors	 that	 spoke	 with	 the	 Toronto	 accent.	 In	 this	
study	the	test	subjects	came	from	all	over	Sweden	and	the	voice	recordings	were	
spoken	 with	 a	 neutral	 accent	 that	 does	 not	 represent	 the	 southern	 regions,	
where	some	of	our	subjects	came	from.	
			When	 comparing	 this	 study	with	 similar	 studies	which	 have	 used	 the	 cross‐
modal	 oddball	 task,	 it	 shows	 that	 our	 result	 match	 that	 of	 others.	 Previous	
studies	 have	 shown	 that	 when	 using	 the	 cross‐modal	 oddball	 task	 deviant	
sounds	have	a	slower	response	time.	As	we	can	see	in	Andrés	et	al.,	which	was	a	
study	made	on	the	ability	of	young	and	older	adults	to	filter	irrelevant	auditory	
information	and	how	their	alert	effect	 is	affected;	the	cross‐modal	oddball	 task	
was	used and	showed	that	when	the	deviant	sound	was	presented	the	result	had	
a	 slower	 response	 time.	 However,	 since	 there	 are	 no	 previous	 cross‐modal	
oddball	 task	 studies	 in	 this	 subject,	 it	 is	 difficult	 to	 generalize	 these	 findings	
validity	given	that	there	is	not	much	to	compare	it	to.		
	

Conclusion	
			Finally	to	summarize,	a	main	significant	effect	was	found	in	the	response	time	
of	correct	responses.	When	hearing	the	words	stop	and	press	the	response	times	
slowed	down,	showing	that	the	focus	from	the	categorizing	task	was	temporarily	
taken	 away.	 Given	 previous	 studies	 where	 the	 cross‐modal	 oddball	 task	 had	
been	used,	a	slower	response	time	when	exposed	to	the	deviant	sounds	should	
have	been	expected.	In	reference	to	future	studies	in	this	subject	there	are	some	
changes	that	could	be	made.	In	order	for	this	study	gain	more	power	it	needs	a	
larger	 test	 group,	 as	 twenty	 subjects	 are	 not	 sufficient	 in	 order	 generalize	 the	
result.	Another	proposal	could	be	to	implement	a	hearing	test,	as	most	of	them	
stated	that	they	did	not	have	any	hearing	impairment	but	they	could	not	be	sure	
since	 they	had	not	 taken	a	hearing	 test.	Given	 these	 facts,	 it	might	be	possible	
that	 some	 of	 them	would	 suffer	 from	 a	 slight	 impaired	 hearing	without	 being	
aware	of	it,	and	as	a	result	given	unconsciously	false	ratings.	For	future	studies	
in	 this	subject,	 a	 screening	 for	 the	participants	 should	be	made	with	a	hearing	
and	 vision	 test,	 as	 impaired	 vision	 could	 adversely	 affect	 concentration	 by	
causing	irritation	due	to	prolonged	gazing.		
			Since	we	did	not	get	any	significant	effect	between	the	action	words,	we	cannot	
predict	much.	Perhaps	if	we	had	used	other	words	the	result	would	be	different.	
Maybe	 if	 we	 had	 used	 a	 word	 that	 makes	 us	 react	 stronger,	 for	 instance	 a	
warning	word	like	run,	it	would	have	made	us	believe	that	something	bad	could	
have	happened,	perhaps	then	the	result	of	the	task	would	have	been	different.	
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