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Delay	DiscounAng
• Delay	discounAng	relates	to	a	lack	of	self-control,	which	is	a	
crucial	funcAon	of	the	self	that	involves	iniAaAng,	sustaining,	
and	inhibiAng	behaviour	(i.e.,	execuAve	funcAon)	

• Ego	deple)on:	a	faAgued	mental	state	in	which	we	have	
consumed	the	cogniAve	resources	required	to	maintain	self-
control	(Baumeister	et	al.,	1998)	

• Ego	depleAon	leads	to	more	delay	discounAng	(Joireman	et	
al.,	2008)	

• Drug	addicts	show	higher	discount	rates	for	money	opAons	
compared	to	controls—especially	when	they	are	
experiencing	withdrawal	symptoms	(Giordano	et	al.,	2002)



Delay	discoun.ng	starts	in	childhood—many	
children	will	eat	one	marshmallow	now,	rather	than	

to	delay	gra.fica.on	and	wait	for	two

Mischel	(2014)

Reasoning

• Reasoning:	is	the	process	of	drawing	conclusions	and	
is	cogniAve	processes	by	which	people	start	with	and	
come	to	conclusions	that	go	beyond	that	informaAon	
(Wason	&	Johnson-Laird,	1972)	

• Induc)ve	reasoning	moves	from	specific	to	general	

• When	we	engage	in	inducAve	reasoning,	we	use	
specific	observaAons	to	make	general	inferences	about	
the	world

Reasoning

• Deduc)ve	reasoning	involves	moving	from	general	
knowledge	and	principles	to	more	specific	knowledge	and	
examples	

• DeducAve	reasoning	allows	you	to	draw	definite	
conclusions,	while	inducAve	reasoning	only	allows	you	to	
make	probable	conclusions	

• DeducAve	reasoning	can	allow	for	true	conclusions	based	
on	logic,	and	in	contrast,	inducAve	reasoning	involves	
educated	guesswork	and	relies	more	on	exisAng	knowledge	
and	categorizaAon	or	causaAon	(Hayes	&	Heit,	2013)



Categorical	Syllogisms

All	of	these	syllogisms	are	valid—	the	two	premises	
are	true,	so	the	conclusion	must	be	true

Newstead	et	al.	(1992)

To	validate	the	rule	“If	there	is	a	vowel	on	one	side,	
then	there	is	an	even	number	on	the	other	side”,	

which	of	the	following	cards	do	you	need	to	check?

Wason	(1966)



Wason	(1966)

Wason	(1966)

ConfirmaAon	Bias

• Confirma)on	bias:	the	favouring	of	evidence	that	
supports	one’s	beliefs,	expectaAons,	or	hypotheses	
(Nickerson,	1998)	

• The	tendency	to	selecAvely	look	for	informaAon	that	
conforms	to	our	beliefs	and	to	overlook	informaAon	
that	argues	against	them—is	a	major	roadblock	to	
accurate	reasoning	(Nisbe`	&	Ross,	1980)



Confirma.on	bias	exists	in	many	forms

Ross	et	al.	(1975)

Griggs	&	Cox	(1982)

To	validate	the	rule	“If	a	person	is	drinking	beer,	
then	he	or	she	must	be	at	least	19	years	old”,	which	

of	the	following	cards	do	you	need	to	check?



Griggs	&	Cox	(1982)

InducAve	Reasoning
• Induc)ve	reasoning:	reasoning	from	specific	facts	or	
observaAons	to	reach	a	conclusion	that	may	explain	them	

• Involves	using	past	observaAons	and	knowledge	to	make	
predicAons	about	novel	cases	(Hayes	&	Heit,	2013)	

• AnyAme	we	make	a	predicAon	about	what	will	happen	
based	on	our	observaAons	about	what	has	happened	in	
the	past,	we	are	using	inducAve	reasoning	

• Property	induc)on	describes	how	people	generalize	
properAes	or	features	from	one	instance	of	a	category	to	
another	(Rips,	1975)

InducAve	Reasoning
• Premise-conclusion	similarity	states	that	the	more	
similar	the	premise	and	conclusion	categories,	the	
stronger	the	inducAve	argument	will	be	

• Premise	typicality	states	that	when	the	premises	are	
more	typical	or	representaAve	of	a	category,	they	will	
lead	to	stronger	inducAons	

• Premise	diversity:	the	more	diverse	the	premises,	the	
stronger	the	inducAon		

• Premise	monotonicity:	the	larger	number	of	premises	
that	share	a	property,	the	stronger	the	inducAon



Causal	Reasoning

• Causal	reasoning:	the	ability	to	understand	why	
something	happens,	to	determine	the	causes	of	
specific	effects	(Holyoak	&	Cheng,	2011)	

• Causal	relaAonships	have	direc)onality	(i.e.,	causes	
precede	effects)

Scholl	&	Tremoulet	(2000)

Causal	Reasoning

• Causal	learning	(or	causal	inducAon)	describes	how	
people	acquire	the	causal	structure	of	the	events	
around	them	through	observaAon		

• People	use	are	variety	of	cues	to	determine	casual	
relaAons,	but	knowledge	about	staAsAcal	relaAonships,	
or	covaria)on	is	essenAal	

• CovariaAon	does	not	reveal	casual	direcAon,	so	
another	important	cue	is	temporal	order—the	
arrangement	of	events	over	Ame



Illusory	CorrelaAons

• Illusory	correla)ons	occur	because	people	will	oeen	
make	connecAons	between	to	events	or	variables	that	
actually	are	unrelated	

• In	a	group	of	arthriAs	paAents	studied	for	over	a	year	
there	was	no	relaAonship	found	between	arthriAs	pain	
and	the	weather	condiAons	(Redelmeier	&	Tversky,	
1996)	

• Illusory	correlaAons	tend	to	occur	for	staAsAcally	
infrequent	events	(Chapman,	1967)

Illusory	correla.ons	can	lead	to	supers..ous	behaviour

Social	Reasoning

• Everyday	economic	decisions	are	not	made	in	isolaAon	
but	rather	typically	involve	social	interacAons	

• Each	party	wants	to	maximize	his	or	her	gain,	but	each	
must	also	consider	what’s	reasonable	to	the	other	
party	or	the	transacAon	will	fail	and	no	one	will	gain	

• The	ability	to	consider	what	the	other	party	is	thinking	
is	called	theory	of	mind



Sanfey	et	al.	(2003)

Sanfey	et	al.	(2006)

Social	Reasoning

• AuAsm	is	a	developmental	disorder	that	results	in	
impairments	of	theory	of	mind	(Baron-Cohen	et	al.,	
1985)	

• Compared	with	unaffected	children	who	demonstrate	
theory	of	mind	in	a	different	task,	children	diagnosed	
with	AuAsm	make	more	low-ball	offers	in	the	
ulAmatum	game	(Sally	&	Hill,	2006)



Problems

• A	problem	is	a	situaAon	where	someone	has	a	goal	but	
does	not	know	how	to	achieve	it	(Mayer,	2013)	

• A	problem	occurs	when	there	is	an	obstacle	between	a	
present	state	and	a	goal	and	it	is	not	obvious	how	to	
get	around	that	obstacle	(Duncker,	1945)

Problems
• Rou)ne	problems	are	familiar,	such	that	the	soluAons	are	
known	

• Similarly,	in	well-defined	problems,	the	given	state,	goal	state,	
and	operators	are	well	specified	

• Non-rou)ne	problems	are	more	difficult	because	they	are	not	
familiar	and	the	soluAon	is	not	apparent		

• The	given	state	and	goal	state	are	clear,	but	the	way	to	achieve	
the	goal	is	not,	and	there	is	not	necessarily	even	a	correct	
answer	to	the	problem	

• These	are	ill-defined	problems,	and	most	problems	that	we	
encounter	in	everyday	life	are	of	this	variety

Problem	Solving
• People	oeen	use	heuris)cs,	which	are	shortcuts	or	
simple	strategies,	to	solve	problems	(Newell	&	Simon,	
1972)	

• One	problem-solving	heurisAc	is	simply	random	trial-
and-error,	which	involves	randomly	selecAng	and	
applying	different	potenAal	soluAons	unAl	the	problem	
is	solved	

• This	can	be	effecAve	for	simple	problems,	but	it	is	
typically	ineffecAve	and	frustraAng	when	used	in	an	
a`empt	to	solve	complex	problems



Insight
• Insight	is	commonly	a	factor	in	arriving	at	creaAve	
soluAons	to	problems	(Metcalfe	&	Wiebe,	1987)	

• Insight:	a	sudden	comprehension,	realizaAon,	or	
problem	soluAon	that	involves	a	reorganizaAon	of	a	
mental	representaAon	of	a	sAmulus,	situaAon,	or	event	
to	yield	an	interpretaAon	that	was	not	iniAally	obvious	
(Kounios	&	Beeman,	2014)	

• Describes	the	process	of	suddenly	gaining	a	soluAon	to	
a	problem,	typically	with	an	“aha!”	sensaAon	(Bassok	
&	Novick,	2012)

Metcalfe	&	Wiebe	(1987)

Metcalfe	(1986)



Jung-Beeman	et	al.	(2004)

Kounios	et	al.	(2006)

Transfer

• Solving	a	current	problem	can	benefit	from	thinking	
about	how	we	solved	a	similar	problem	in	the	past	

• Another	way	to	solve	problems	is	to	transfer	soluAons,	
so	that	learning	to	solve	one	problem	generalizes	to	
solving	others	

• Using	an	analogy	to	guide	the	soluAon	to	a	new	
problem	is	called	analogical	problem	solving	

• The	transfer	of	one	problem	solving	soluAon	to	
another	is	called	analogical	transfer



Duncker	(1945)

Gick	&	Holyoak	(1980)



Gick	&	Holyoak	(1980)

Gick	&	Holyoak	(1980)

Maier	(1931)



Duncker	(1945)

Can	you	mount	the	candle	on	the	wall	so	that	it	
will	burn	without	dripping	wax	on	the	floor?

Adamson	(1952)

German	&	Defeyter	(2000)



You	are	given	these	three	jars,	an	unlimited	supply	of	water,	
and	an	uncalibrated	bucket.	You	want	to	pour	exactly	5	
ounces	of	water	into	the	bucket.	How	do	you	do	it?

Par.cipants	were	given	three	jugs	of	different	
capaci.es	and	were	required	to	use	them	to	
measure	out	a	specific	quan.ty	of	water

Luchins	(1959)	

Luchins	(1959)	



The	IncubaAon	Effect

• For	many	problems,	the	primary	obstacle	is	not	the	
need	to	find	a	suitable	analogy	for	transfer,	but	rather	
it	is	to	avoid	obstacles	associated	with	adopAng	an	
entrenched	mental	set	

• Incuba)on:	progress	toward	a	soluAon	that	occurs	
when	a	problem	is	set	aside	but	is	conAnued	to	be	
worked	on	unconsciously	(Wallas,	1926)

Smith	&	Blankenship	(1991)

Wagner	et	al.	(2004)



ExperAse
• Experts	in	a	parAcular	field	usually	solve	problems	
faster	and	with	a	higher	success	rate	than	beginners	or	
people	who	have	not	had	the	same	training	(Larkin	et	
al.,	1980)	

• Overall,	experts	noAce	meaningful	pa`erns	not	
obvious	to	novices,	experts	organize	and	remember	
informaAon	in	a	way	that	reflects	their	deeper	
understanding	of	the	material,	and	expert	knowledge	
appears	to	be	more	specific	and	contextualized	than	
novice	knowledge	(Bransford	et	al.,	2000)

Chase	&	Simon	(1973)

Chase	&	Simon	(1973)

Random	Posi)ons Actual	Game	Posi)ons


