
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

From outcomes to actions: Fundamental mechanisms in reward seeking

Watson, A.J.B.

Publication date
2016
Document Version
Final published version

Link to publication

Citation for published version (APA):
Watson, A. J. B. (2016). From outcomes to actions: Fundamental mechanisms in reward
seeking. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/from-outcomes-to-actions-fundamental-mechanisms-in-reward-seeking(0101bea8-5579-47d1-8e90-048dbdd35776).html


 

 

Appendix	A	
Appendix	to	Chapter	4:	Limits	to	

ideomotor	O-R	acquisition.	
	

	

	

	

	

	
	
	
	
	
	
	
	
	
	
	
	
In	 this	 document	 we	 provide	 brief	 details	 of	 pilot	 studies	
referred	to	in	chapter	4.	
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1. Introduction	

We	 aimed	 to	 establish	whether	 incentive	 salience	 of	 action	 effects	would	

affect	 the	 strength	 of	 response	 priming	 (through	 outcome-response	 (O-R)	

associations).	 To	 this	 end,	we	modified	 the	 standard	 ideomotor	 two-stage	

paradigm	 (Elsner	 &	 Hommel,	 2001)	 and	 compared	 response	 priming	 by	

perceptual	 action	 effects	 (blue	 shapes)	 that	 have	 previously	 been	 paired	

with	a	big	versus	small	monetary	reward.	

	

We	 also	 investigated	 the	 effect	 of	 “explicit”	 versus	 “incidental”	 test	

instructions.	 In	the	explicit	version,	participants	were	explicitly	encouraged	

to	use	their	knowledge	of	the	R-O	relationships	to	make	their	choices	during	

test.	Furthermore,	they	were	instructed	that	each	shape	was	still	associated	

with	 big	 versus	 small	 reward	 (as	 during	 training).	 By	 contrast,	 in	 the	

incidental	version,	participants	were	instructed	to	respond	as	spontaneously	

as	possible	to	each	shape.	Furthermore,	they	were	told	that	all	shapes	were	

now	worth	an	equal	amount	of	credits.	

	

The	experiment	consisted	of	four	stages:	

Stage	1:	Pavlovian	training	 (pairing	of	 four	shapes	with	monetary	reward	 -	

two	high	and	two	low	value).	

Stage	2:	instrumental	training	(right	and	left	responses	are	paired	with	one	

high-	and	one	low-value	shape).	

Stage	 3:	 free-choice	 and	 forced-choice	 response	 priming	 tests.	 During	 the	

free-choice	 test	participants	are	presented	with	 the	 shapes	and	 instructed	

to	 press	 spontaneously	 on	 either	 the	 left	 of	 right	 key.	 During	 the	 forced-

choice	 test	 the	 shapes	 are	 presented	 as	 discriminative	 stimuli	 and	 the	

instructed	O-R	mappings	are	reversed	for	two	of	the	four	shapes	(one	high	

and	one	low	value).	
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Stage	 4:	 Pavlovian	 Query	 Trials	 (ensuring	 that	 participants	 retained	 the	

incentive	value	of	shapes	during	test)	

	

We	predicted	that	 incentive	value	would	enhance	response	priming	by	the	

associated	perceptual	action	effects.	So,	in	the	free-choice	test	we	expected	

to	 observe	 more	 acquisition-consistent	 (and	 faster)	 choices	 following	 the	

outcomes	 that	 had	 been	 paired	with	 high	 reward	 relative	 to	 those	 paired	

with	low	reward.	In	the	forced-choice	test,	we	expected	there	to	be	a	main	

effect	of	congruence	(participants	are	slower	to	respond	for	the	acquisition	

incongruent	mappings)	that	would	interact	with	shape	value.	Specifically	we	

expected	 that	 for	 acquisition-congruent	 mappings	 participants	 would	

respond	faster	for	the	high-value	shape	whereas	for	acquisition-incongruent	

mapping	we	expected	them	to	be	faster	for	the	low-value	shape.	

	

2. Methods		

Participants:	 Participants	 were	 95	 University	 of	 Amsterdam	 psychology	

students	who	 took	part	 in	 the	 test	week.	 The	 test	week	 is	 compulsory	 for	

first	year	students	of	psychology.	They	are	expected	to	fill	in	questionnaires	

and	 do	 tasks	 on	 the	 computer	 for	 a	 number	 of	 hours.	 Participants	 were	

randomly	assigned	to	the	‘explicit’	or	‘incidental’	conditions.	

	

Stimuli	 and	 materials:	 The	 “Money	 Maker	 task”	 described	 below	 was	

programmed	 in	 Inquisit.	 Four	blue	shapes	 (300	x	300	pixels)	 functioned	as	

outcomes	–	a	square,	a	circle,	a	triangle	and	a	cross.		

	

Procedure:	 Participants	 first	 received	 the	 following	 instructions.	 “Welcome	

to	 the	 Money	 Maker	 Game.	 In	 this	 game,	 you	 can	 earn	 credits	 for	 a	

monetary	 reward,	 with	 1000	 credits	 equaling	 one	 euro.	 This	 game	 lasts	
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around	30	minutes	and	consists	of	three	stages.	Every	stage	is	preceded	by	

instructions	and	a	short	demonstration.	At	the	end	you	will	receive	the	total	

reward	in	cash.”	

	

They	then	received	instructions	for	Stage	1:	Pavlovian	training.	“During	the	

first	 phase	 you	will	 be	 presented	 a	 series	 of	 four	 different	 shapes.	 Two	 of	

these	shapes	will	signal	the	availability	of	9	credits,	and	two	of	them	only	1	

credit.	These	credits	are	added	to	your	total	score.	We	will	now	show	you	the	

four	 different	 combinations.	 Please	 pay	 attention	 and	 try	 to	 learn	 which	

reward	 is	 signaled	by	each	shape”.	A	demonstration	 followed.	Participants	

were	shown	the	four	shapes	(that	were	also	used	in	the	actual	experiment)	

in	 succession	 in	 random	 order.	 Following	 a	 500	 ms	 fixation	 cross	 in	 the	

center	of	the	screen,	each	shape	was	presented	just	above	the	center	of	the	

screen	 for	 1sec	 and	 then	 text	 appeared	 below	 the	 shape	 indicating	 the	

available	 reward	 for	 another	 1sec:	 either	 “9”	 or	 “1”credits.	 Trials	 were	

separated	by	an	ITI	that	varied	randomly	between	0.5	-1sec	[for	schematic	

depiction,	see	Figure	1].	
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Figure	1.	Pavlovian	training	trials.		

		

“So	 on	 trials	 like	 these,	 you	 will	 just	 passively	 observe	 the	 relationships	

between	 the	 shapes	and	 the	 rewards.	However,	during	 this	 learning	phase	

we	will	 sometimes	 test	 your	 ability	 to	make	 correct	 predictions	 about	 the	

monetary	reward	by	asking	you	to	choose	from	two	shapes	the	one	that	can	

earn	 you	 the	most	 credits.	 The	 two	 shapes	will	 be	 shown	 together	 on	 the	

screen,	and	you	should	select	 the	more	valuable	stimulus	using	the	up	and	

down	arrow	keys	on	the	keyboard.	You	will	not	receive	any	feedback	about	

the	 accuracy	 of	 your	 choice,	 but	 you	 are	 still	 earning	 credits.	We	will	 now	

give	you	a	 short	demonstration.	This	 is	not	part	of	 the	 real	experiment,	as	

you	 haven’t	 had	 much	 time	 yet	 to	 learn	 the	 relationships	 between	 the	

shapes	and	the	rewards.	There	then	followed	a	demonstration	of	four	query	

trials,	during	which	participants	were	shown	the	four	possible	combinations	

of	 Pavlovian	 stimuli	 that	 had	 previously	 been	 associated	 with	 different	

values.	One	of	the	stimuli	was	shown	at	the	top	and	one	at	the	bottom	with	

a	message	across	the	middle	of	the	screen	“Select	the	most	valuable	shape	

using	 the	 up	 and	 down	 keys”.	 Each	 pair	 was	 shown	 until	 the	 participant	
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made	 a	 response.	 In	 the	 demo,	 the	 top/bottom	 location	 was	

counterbalanced	with	right/left	response	and	with	value.	Participants	could	

use	 the	 up	 and	 down	 keyboard	 keys	 to	 select	 the	 stimulus	 that	 was	

associated	 with	 the	 greatest	 monetary	 reward.	 Following	 selection	 was	 a	

one	 second	presentation	of	 a	white	 square	 around	 the	 stimulus	 that	 they	

selected	and	the	available	points.	“You	are	now	ready	to	start	the	first	stage	

of	the	game.	Try	to	learn	how	much	each	shape	is	worth	–	either	9	points	or	

only	 1	 point.	 	 In	 the	 test	 trials	 you	 have	 to	 respond	 as	 fast	 as	 possible	

because	you	only	have	two	seconds	to	choose	between	the	two	shapes.	Your	

first	choice	will	count.	You	will	no	 longer	be	given	feedback.	This	stage	will	

take	about	five	minutes.	Good	luck!”	

	

During	 each	 of	 12	 blocks,	 the	 4	 stimuli	 were	 each	 shown	 two	 times	 in	

random	 order	 (96	 trials	 in	 total).	 In	 addition,	 after	 every	 32	 trials,	

participants	were	 shown	a	 screen	 for	 3	 seconds	 that	 said:	 “there	 are	 four	

trials	coming	up	where	a	response	is	required	from	you.”	This	was	followed	

by	four	trials	containing	the	four	possible	combinations	of	Pavlovian	stimuli	

with	different	values	attached,	one	shown	at	the	top	and	one	at	the	bottom	

(on	 every	 block,	 the	 stimulus	 positions	 were	 reversed	 for	 each	 stimulus	

pair),	and	participants	could	indicate	their	choice	in	the	same	way	as	during	

the	demonstration.		

	

Participants	 then	 received	 instructions	 for	 Stage	 2:	 Instrumental	 training:	

“In	 the	 following	 stage	 of	 the	 game,	 you	will	 be	 shown	a	 series	 of	 arrows	

that	point	either	to	the	right	or	to	the	left.	Every	time	you	see	an	arrow,	wait	

until	it	turns	green	and	then	press	the	key	(either	the	right	[m]	or	the	left	[z]	

key)	that	corresponds	to	the	arrow	as	fast	as	possible.	Use	your	left	and	right	

index	 fingers	 to	 press	 the	 keys!	 	We	 will	 first	 give	 you	 a	 demonstration.”	
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Participants	were	shown	an	empty	arrow	pointing	 to	 the	 right.	After	1sec,	

this	 arrow	 turned	 bright	 green	 and	 remained	 on	 the	 screen	 for	 another	

1sec.	Once	the	arrow	had	turned	green,	the	first	key	press	on	the	right	[m]	

key	was	followed	by	the	text	“Correct!”	On	the	next	trial,	the	arrow	pointed	

to	the	left,	and	once	it	had	turned	green	again,	the	first	left	key	press	on	the	

left	 [z]	 key	 was	 followed	 by	 the	 same	 text	 message.	 The	 purpose	 of	 this	

demo	was	to	ensure	that	participants	were	using	the	correct	buttons.	“You	

have	now	had	a	chance	to	practice.	During	the	real	game,	you	will	have	to	

press	 the	 correct	 key	 (either	 the	 right	 [m]	 or	 the	 left	 [z]	 key)	 as	 fast	 as	

possible	when	 it	 turns	green.	 If	you	 fail	 to	 respond	within	1sec,	you	will	be	

shown	 the	 following	message:	 “too	 late”.	 Incorrect	 responses	are	 followed	

by	 the	message	“incorrect”.	Your	 first	 choice	counts.	Correct	 responses	are	

followed	by	one	of	 the	 four	 shapes.	Although	we	will	not	provide	you	with	

direct	 feedback,	you	are	still	earning	credits	 for	your	financial	bonus	at	the	

end	of	 the	game.	As	before,	 two	of	 the	shapes	are	worth	1	credit,	and	the	

others	 9	 credits.	 Try	 to	 be	 as	 accurate	 as	 possible.	 If	 you	 fail	 to	make	 the	

correct	response	in	time,	this	shape	will	be	repeated	later	on.	This	stage	will	

take	 about	 8min.	 Good	 luck!”	 At	 the	 beginning	 of	 each	 trial,	 participants	

were	first	shown	a	fixation	cross	in	the	center	of	the	screen	for	500	ms.	This	

was	then	replaced	by	an	arrow	pointing	to	the	left	on	half	of	the	trials	and	

to	the	right	on	the	other	half.	The	arrows	remained	on	the	screen	for	1sec,	

and	 then	 turned	green	and	 remained	on	 the	screen	 for	another	 second.	 If	

participants	pressed	the	correct	key	within	this	1sec,	one	of	the	four	shapes	

was	 shown	 in	 the	 center	 of	 the	 screen	 for	 1sec.	 For	 all	 participants	 each	

response	 key	was	paired	with	one	high	 value	 and	one	 low	value	outcome	

(possible	shape	and	key	combinations	counterbalanced	across	participants).	

Incorrect	 responses	 were	 followed	 by	 the	 message	 “incorrect”	 instead	 of	

one	of	the	four	shapes.	If	participants	failed	to	make	a	response	within	1sec,	
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the	message	“too	late”	was	shown.	All	feedback	was	provided	during	1sec,	

and	 was	 shown	 1sec	 after	 the	 onset	 of	 the	 green	 arrow.	 Trials	 were	

separated	by	 a	 variable	 ITI	 of	 0.5	 –	 1sec,	which	 started	 two	 seconds	 after	

the	onset	of	the	green	arrow.	See	Figure	2	for	schematic.	

	

Figure	2:	Instrumental	Training	trials.	

	

The	instrumental	training	consisted	of	16	blocks	of	8	valid	trials	(128	trials	in	

total).	 Invalid	 trials	were	 repeated	 again	 before	 the	 end	 of	 each	 block,	 to	

ensure	that	participants	had	earned	all	shapes	twice	during	that	block.	Trials	

were	presented	in	random	order.		

	

Participants	 then	 received	 instructions	 “You	 are	 almost	 at	 the	 end	 of	 the	

experiment,	 but	 first	 you	will	 receive	 three	 short	 tests.”	 and	 they	 saw	 the	

instructions	 for	 the	 Free-Choice	 Test.	 “During	 the	 first	 test,	 you	 will	 be	

shown	 brief	 presentations	 of	 the	 four	 shapes	 from	 the	 learning	 stages.	

Please	 look	 carefully	 and	 press	 as	 quickly	 as	 you	 can	 either	 right	 or	 left	

before	the	shape	disappears.”	If	you	don’t	respond	in	time	the	figure	will	be	

repeated	 later	 on	 in	 the	 test.	 Group	 “Explicit”	 received	 the	 additional	
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instructions:	 “Try	 to	press	 the	key	 that	has	previously	earned	a	 reward	 for	

that	 shape,	either	 the	 right	 [m]	or	 the	 left	 [z]	key.	During	 this	 test	you	will	

not	be	given	any	feedback	about	your	performance,	but	you	are	still	earning	

credits	 for	your	 financial	bonus	at	the	end	of	the	game:	1	credit	 for	two	of	

the	shapes	and	9	for	the	other	two	as	during	the	first	stage	of	the	game.	This	

test	 will	 take	 around	 3	 minutes.	 Good	 luck!”	 Group	 “Incidental”	 received	

instead	 the	 following	 instructions:	 “Try	 to	 press	 as	 spontaneously	 as	 you	

can,	 either	 the	 right	 [m]	or	 the	 left	 [z]	 key.	 Press	 these	 keys	about	 equally	

often	throughout	the	task	in	a	non-systematic	order.	During	this	test	you	will	

not	be	given	any	feedback	about	your	performance,	but	you	are	still	earning	

credits	for	your	financial	bonus	at	the	end	of	the	game:		5	credits	for	each	of	

the	four	shapes.	This	test	will	take	around	3	minutes.	Good	luck!”	During	the	

test	stage,	we	no	longer	provided	feedback.	Following	a	500ms	presentation	

of	 the	 fixation	 cross,	 each	 1.5-sec	 shape	 presentation	 was	 therefore	

immediately	 followed	by	the	variable	 	 (0.5-1second)	 ITI.	The	test	consisted	

of	 ten	 blocks	 during	 which	 each	 shape	 was	 presented	 twice	 in	 random	

order.	 Invalid	 trials	 (response	omissions)	were	 repeated	before	 the	end	of	

each	block	as	during	the	instrumental	stage.		

	

Participants	 then	 saw	 the	 instructions	 for	 the	 Forced-choice	 Test:	 “During	

this	 test,	 you	will	 be	 shown	 the	 four	 shapes	 from	 the	 learning	 stages.	 You	

should	respond	to	two	of	these	shapes	by	pressing	right	(on	the	‘m’	key),	and	

to	the	other	two	by	pressing	left	(on	the	‘z’	key)	within	1.5	seconds,	as	shown	

below.	Once	you	have	memorized	which	key	to	press	for	each	shape,	you	can	

press	 the	 spacebar	 for	 a	 few	 demonstration	 trials.”	 Below	 this	 text	

participants	 saw	 the	 four	 shapes	 assigned	 to	 either	 left	 or	 right	 keys	 (see	

Figure	3).	For	half	of	the	participants	a	high-value	shape	previously	assigned	

to	 the	 left	 response	was	now	switched	 to	 the	 right	and	a	 low-value	shape	
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previously	 assigned	 to	 the	 right	 response	 was	 now	 switched	 to	 the	 left	

(meaning	 for	 these	 participants	 that	 both	 high-value	 responses	 were	

assigned	 to	 the	 right-response	 key).	 For	 the	 other	 half	 of	 participants	 the	

response/value	 switching	 was	 for	 the	 opposite	 side	 (meaning	 for	 these	

participants	 that	 both	 high-value	 responses	 were	 assigned	 to	 the	 left-

response	 key).	 	 This	 design	 allowed	 for	 a	 within-subject	 comparison	 of	

consistent	versus	inconsistent	trials	separately	for	perceptual	action	effects	

that	were	 paired	with	 small	 versus	 big	 reward.	 Participants	 then	 received	

four	demo	trials.	At	the	start	of	each	of	four	trials,	the	fixation	cross	(500ms)	

was	 followed	by	 one	of	 the	 four	 shapes	 as	 an	 imperative	 stimulus	 for	 1.5	

seconds.	 During	 the	 demonstration,	 feedback	 was	 still	 provided:	

“correct”/”incorrect”/”too	late”.	The	ITI	was	still	set	at	0.5	–	1second.	

	

	

Figure	3:	Forced-choice	test:	Instruction	screen	indicating	correct	response	for	each	
shape.	Relative	to	the	instrumental	training	phase	the	instructed	mapping	for	two	of	

the	shapes	(one	high-	and	one	low-value)	was	switched	to	the	opposite	key.	

	

Subsequently,	 both	 groups	 received	 the	 following	 instructions:	 “You	 are	

now	ready	for	the	second	test.	During	this	test	we	will	no	longer	provide	you	

with	direct	feedback,	but	correct	responses	will	still	earn	you	credits	for	your	

financial	 bonus	 at	 the	 end	 of	 the	 game”:	For	 group	 “Explicit”	 this	was:	 “1	
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credit	for	two	of	the	shapes	and	9	for	the	other	two	as	during	the	first	stage	

of	the	game.”	For	group	“Incidental”	this	was:	“5	credits	for	each	of	the	four	

shapes.”	Finally,	all	participants	received	the	following	 instructions:	“Below	

we	 show	 you	 once	 again	 the	 correct	 responses	 for	 the	 four	 shapes.	When	

you	are	confident	that	you	have	memorized	these,	you	can	start	the	test	by	

pressing	 the	 spacebar.	 This	 test	 will	 take	 about	 5	 minutes.	 Good	 luck!”	

During	 the	 test	 stage,	 we	 no	 longer	 provided	 feedback.	 Therefore,	 each	

500ms	fixation	and	1.5-sec	shape	presentation	was	immediately	followed	by	

the	 variable	 ITI.	 The	 test	 consisted	of	 ten	blocks	 during	which	 each	 shape	

was	 presented	 twice	 in	 random	 order.	 Invalid	 trials	 (response	 omissions)	

were	 repeated	 before	 the	 end	 of	 each	 block	 as	 during	 the	 instrumental	

stage.		

	

Finally	 participants	 received	 instructions	 for	 the	 Final	 Pavlovian	 Query	

Trials:	“During	this	final	test	we	want	to	see	whether	you	can	still	recall	the	

value	awarded	to	each	shape.	At	the	beginning	of	the	game,	you	learned	the	

monetary	 reward	 associated	 with	 each	 shape.	 We	 will	 now	 ask	 you	 to	

choose	from	two	shapes	the	one	that	can	earn	you	the	most	credits.	The	two	

shapes	will	be	shown	together	on	the	screen,	and	you	should	select	the	more	

valuable	stimulus	using	the	up	and	down	arrow	keys	on	the	keyboard.	You	

will	not	receive	any	feedback	about	the	accuracy	of	your	choice,	but	you	are	

still	 earning	 credits.	 This	 final	 test	 will	 take	 less	 than	 one	 minute”.	 The	

Pavlovian	 query	 trials	 were	 exactly	 the	 same	 as	 previously	 outlined.	

Participants	 saw	 the	 four	 possible	 combinations,	 four	 times	 (16	 trials	 in	

total).		

	

At	the	very	end,	participants	were	thanked	and	asked	to	copy	down	a	code	

that	appeared	on	screen.	Embedded	in	the	code	was	the	amount	of	money	



Appendix	A	

252	

that	 they	 had	 won	 and	 they	 received	 this	 money	 in	 cash	 (anywhere	

between	€	1.10	and	€	2.20).	

	

3. Results	

Participants:	Of	95	participants,	12	were	excluded	because	they	either	did	

not	 complete	 the	 task,	had	more	 than	100	 response	omissions	 in	any	one	

stage	of	the	game,	pushed	either	the	same	key	or	alternate	keys	more	than	

32	times	in	a	row	during	the	instrumental	or	test	phases	or	scored	less	than	

50%	(chance	level)	on	either	the	final	block	of	Pavlovian	query	trials	during	

the	training	phase	or	the	final	Pavlovian	query	trial	stage.	Of	the	remaining	

83	participants,	41	completed	the	‘explicit’	and	42	the	‘incidental’	version	of	

the	task.		

	

Pavlovian	Training:	During	each	of	the	three	blocks	of	Pavlovian	query	trials	

(during	 training)	participants	were	able	 to	accurately	select	 the	shape	that	

was	worth	 the	most	 points	with	 a	mean	 of	 98%	 (SD:	 9%)	 during	 the	 first	

block	and	100%	for	the	subsequent	blocks.	

	

Instrumental	 Training:	 Unsurprisingly,	 accuracy	 was	 high	 (100%)	 with	 a	

mean	RT	of	255	ms	(SD:	65	ms)	during	the	instrumental	training	phase.		

	

Free	 Choice	 Test:	 Participants	 freely	 selected	 the	 key	 that	 had	 previously	

yielded	 each	 blue	 shape	 on	 53%	 (SD:	 18%)	 of	 trials.	 This	 did	 not	 differ	

significantly	 from	 chance	 level	 of	 50%,	 t	 (82)	 =	 1.4,	 p	 =	 0.16.	 Repeated	

measures	 ANOVA	with	 blue	 shape	 value	 (high/low)	 and	 between-subjects	

factor	 of	 task	 version	 (explicit/incidental)	 revealed	 no	 significant	 effect	 of	

value	F	 <	1,	 p	 =	0.48	nor	main	effect	of	nor	 interactions	with	 task	 version	

(ps>	0.23).	
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The	 same	 analysis	 was	 repeated	 for	 the	 RT	 data	 (correct	 trials	 only).	

Participants	were	significantly	faster	when	selecting	the	key	associated	with	

high	 value	 shapes	 (430	ms,	 SD:	 163	ms)	 relative	 to	 the	 low	 value	 shapes	

(448	ms,	SD:	171	ms)	as	indicated	by	a	main	effect	of	value	F(1,	81)	=	5.1,	p	=	

0.03.	 There	was	 no	main	 effect	 of	 nor	 interactions	with	 task	 version	 (ps>	

0.19).	

	

Forced	 Choice	 Test:	 Accuracy	 was	 high	 (mean:	 94%,	 SD:	 9%)	 during	 the	

forced	 choice	 test	 with	mean	 RT	 on	 correct	 trials	 of	 511	ms	 (SD:	 77	ms).	

Repeated	Measures	ANOVA	was	used	to	investigate	the	effects	of	value	and	

congruence	 on	 accuracy	 and	 RT	 with	 task	 version	 (explicit/incidental)	

entered	as	between-subject	factor.	The	expected	interaction	between	value	

and	congruence	was	not	found,	F	(1,81)	=	0.2,	p	=	0.66,	nor	was	either	main	

effect	 significant	 (ps>	 0.11).	 There	 was	 no	 significant	 main	 effect	 of	 nor	

interactions	with	task	version	(all	ps>	0.14).	

	

The	 same	 analysis	 was	 repeated	 for	 the	 RT	 data	 (correct	 trials	 only).	

Participants	were	significantly	faster	on	the	high	value	trials	as	indicated	by	

a	 main	 effect	 of	 value	 F(1,	 81)	 =	 8.0,	 p	 =	 0.006,	 however,	 the	 expected	

interaction	between	value	and	congruence	was	not	found,	F	(1,81)	=	2.0,	p	=	

0.16	(see	Figure	4).	There	was	no	significant	main	effect	of	congruence	(F<1,	

p	=	0.50)	and	no	significant	main	effect	of	nor	interactions	with	task	version	

(all	ps>	0.16).	
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Figure	4:	Forced-Choice	Test:	The	expected	 interaction	between	outcome-response	

congruence	and	outcome	value	was	not	observed.	RT	data	is	shown	collapsed	across	

both	task	versions.	Error	bars	represent	standard	error	of	the	mean.	

	

Final	Pavlovian	Query	Trials:	Participants	had	retained	the	value	of	the	blue	

shapes	 during	 the	 test	 phases	 as	 indicated	 by	 mean	 accuracy	 during	 the	

final	block	of	Pavlovian	query	trials	of	100%.	

	

4. Discussion	

Contrary	 to	 expectations,	 we	 observed	 very	 little	 evidence	 of	 ideomotor	

response	 priming	 using	 the	 current	 paradigm.	 In	 the	 free	 choice	 test,	

participants	 were	 presented	 with	 blue	 shapes	 and	 expected	 to	 select	 the	

key	 that	had	previously	yielded	 that	blue	shape.	However,	performance	 in	

this	test	was	no	higher	than	chance	level		-	 indicating	that	participants	had	

not	 apparently	 learned	 the	 correct	O-R	mappings	 during	 the	 instrumental	

training	phase.	 It	 could	be	argued	 that	participants	were	not	motivated	 to	

respond	accurately,	however,	the	fact	that	RT	were	influenced	by	value	and	

the	 high	 performance	 in	 the	 subsequent	 test	 phases	 suggests	 that	
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participants	were	motivated	to	perform	accurately	during	this	experiment.	

Results	 from	 the	 forced-choice	 test	 suggested	 little	 interference	 from	

previously	learned	O-R	mappings	(no	effects	involving	mapping	congruence)	

but	similarly	to	the	free-choice	test,	participants	were	faster	to	respond	for	

outcomes	that	had	previously	been	paired	with	high	reward.		

	

There	are	a	number	of	possible	explanations	for	the	current	results	and	why	

participants	did	not	 appear	 to	 encode	 the	different	O-R	 relationships.	 The	

first	is	that	the	assignment	of	two	outcomes	to	one	response	key	during	the	

instrumental	 phase	 could	 have	 meant	 that	 it	 was	 more	 difficult	 for	

participants	 to	 spontaneously	 acquire	 knowledge	 about	 the	 O-R	

relationships	(they	were	not	told	that	they	would	be	tested	on	it	later).	They	

may	have	experienced	 the	blue	 shapes	as	being	 randomly	presented	after	

each	 trial.	 Given	 the	 high	 number	 of	 trials	 this	 seems	 unlikely	 but	

unfortunately	we	did	not	explicitly	 test	O-R	knowledge,	 so	we	cannot	 rule	

out	 this	 possibility.	 In	 addition	 it	 is	 possible	 that	 as	 participants	 were	

instructed	 by	 the	 presence	 of	 a	 green	 arrow	 as	 to	which	 key	 to	 press	 on	

each	 trial	 that	 they	 did	 not	 pay	 attention	 to	 and	 encode	 the	 O-R	

relationships.	 These	 results	 raise	 questions	 as	 to	 the	 automaticity	 of	

ideomotor	O-R	 learning	and	 further	 research	 is	 required	 to	 investigate	 the	

parameters	 (complex	 O-R	 relationships	 involving	 multiple	 associations,	

reward	and	explicit	 instructions)	 that	affect	 the	acquisition	and	expression	

of	ideomotor	response	priming.	


