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Epistemic	Cognition	as	a	Psychological	Construct:	

		Advancements	and	Challenges	

	
What	is	knowledge?	How	do	we	know	what	we	know?	What	influence	might	this	set	

of	beliefs	have	on	how	we	think,	reason,	and	learn?	To	offer	a	simple	example,	when	I	was	

seven	my	parents	bought	a	set	of	encyclopedias	and	with	giddy	enthusiasm,	I	began	

reading	the	entries	in	sequence,	motivated	by	the	belief	that	if	I	were	only	to	read	each	of	

these	volumes,	I	would	know	all	there	was	to	know	in	the	world.	My	beliefs	about	

knowledge	(my	own	folk	epistemology)	were	that	it	was	finite,	constant,	uncontested,	

existing	as	a	discrete	set	of	facts,	conveyed	by	authorities	through	books.	Knowing,	I	

believed,	came	about	by	reading	and	remembering	information,	absorbing	the	knowledge	

of	experts	–	a	pure	transmission	model	of	learning	that	relied	solely	on	memorization.	It	

was	not	long,	and	much	closer	to	A	than	Z,	that	I	not	only	became	bored	with	the	process	

and	returned	to	reading	out	of	interest,	but	also	knew	I	was	not	retaining	all	that	I	read,	a	

substantial	disappointment.	Such	realizations,	however,	have	fueled	a	lifetime	of	interest	in	

understanding	how	people	learn,	the	role	individual	conceptions	of	knowledge	and	

knowing	play	in	the	process,	and	how	these	perspectives	change	over	time.	This	interest	is	

shared	by	an	ever-growing	body	of	researchers,	whose	extensive	knowledge	on	the	topic	is	

the	subject	of	this	handbook.	

What	individuals	believe	about	knowledge	and	knowing	and	how	they	think	and	

reason	about	the	epistemological	aspects	of	knowing	are	all	part	of	a	psychological	

construct	now	being	called	epistemic	cognition.	This	set	of	cognitive	processes	has	a	deeply	
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influential	role	in	learning,	both	formally	and	informally,	throughout	life,	as	well	as	in	

everyday	encounters	with	new	information	and	in	the	assessment	of	competing	

authorities.	This	matters	not	only	during	schooling	but	is	also	critical	to	an	educated	

citizenry	who	have	the	competence	to	assess	the	abundance	of	information	available	on	

any	complex	topic.	Recent	examples	of	public	confusion	in	the	U.S.	about	such	scientific	

topics	as	climate	change,	vaccinations,	evolution	and	the	teaching	of	creationism	in	the	

schools	all	suggest	the	difficulties	posed	when	individuals	have	difficulty	weighing	

epistemic	claims	(Bromme	&	Goldman,	2014;	Sinatra,	Kienhues,	&	Hofer,	2014),	and	the	

implications	for	communities,	educational	systems,	and	the	planet.		The	need	for	clear	

thinking	on	these	issues	becomes	ever	more	evident,	and	those	who	study	epistemic	

cognition	have	a	critical	role	to	play	in	establishing	and	asserting	the	value	of	the	construct	

and	its	role	in	education.	

Beliefs	about	knowledge	and	knowing,	their	patterned	development	over	time,	and	

their	relation	to	other	cognitive	processes	have	been	studied	by	a	wide	array	of	researchers	

over	the	past	five	decades,	with	exponential	growth	in	the	past	dozen	or	so	years.	Although	

philosophers	have	long	been	interested	in	epistemology,	defined	as	the	nature	and	scope	of	

knowledge,	and	its	origins,	limits,	and	justification,	psychologists	are	now	making	an	

important	contribution	in	investigating	how	people	actually	think	and	reason	about	

epistemic	issues.	This	research	broadly	includes	such	concerns	as	what	individuals	count	

as	a	valid	source	of	knowledge,	the	perceived	certainty	and	simplicity	of	knowledge,	and	

the	processes	by	which	individuals	weigh	competing	truth	claims,	justify	what	they	know,	

and	validate	their	own	knowing	(Hofer	&	Bendixen,	2012).	
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With	this	volume,	the	editors	stake	a	claim	on	a	term	that	has	previously	had	more	

limited	meaning,	and	which	might	now	serve	to	unite	a	somewhat	disparate	field	of	

scholarship.	Epistemic	cognition	is	one	of	several	attempts	over	the	years	to	create	an	

inclusive	term	that	might	encompass	this	wide-ranging	set	of	research	programs	focused	

on	a	similar	set	of	processes.	This	body	of	work	has	also	been	identified	as	personal	

epistemology	(Hofer	&	Pintrich,	2002a),	an	umbrella	term	chosen	for	the	first	edited	

anthology	on	the	topic	(whose	initial	working	title,	ironically,	was	Epistemic	Cognition).	The	

need	for	an	inclusive	term	is	critically	important	at	this	juncture	in	time,	as	it	could	help	

individuals	from	disparate	fields	(e.g.,	educational	psychology,	developmental	psychology,	

higher	education,	science	education,	math	education,	learning	sciences,	etc.)	more	easily	

identify	similar	research	lines	and	learn	from	one	another’s	work.		

Research	on	epistemic	cognition	has	grown	exponentially,	from	a	body	of	work	that	

could	be	comprehensively	surveyed	in	a	single	review	article	less	then	twenty	years	ago	

(Hofer	&	Pintrich,	1997),	to	a	sweeping	array	of	articles,	chapters,	special	issues	of	journals,	

and	edited	volumes,	requiring	a	handbook	such	as	this	one	to	address.	The	engagement	of	

new	researchers	entering	the	field	from	diverse	graduate	programs,	differing	academic	

backgrounds,	and	most	notably,	disparate	cultures,	has	brought	about	a	dramatic	

expansion	in	research	on	epistemic	cognition.	Multiple	challenges	persist,	however,	and	

although	researchers	have	been	addressing	many	of	the	concerns	quite	systematically,	

others	have	also	arisen.	This	chapter	provides	a	brief	overview	of	the	field	by	delineating	

three	waves	of	development,	describes	the	challenges	that	have	been	addressed	to	date,	

and	identifies	broader	issues	for	the	research	community	to	address	collaboratively	in	the	

years	ahead.	
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Epistemic	Cognition:	Defining	the	Field	

		 Epistemic	cognition,	broadly	conceived,	is	a	term	used	to	describe	a	set	of	mental	

processes	that	involve	the	development	and	employment	of	one’s	conceptions	of	

knowledge	and	knowing.	The	construct	has	been	studied	under	varied	nomenclature	over	

time,	such	as	epistemological	beliefs	(Schommer,	1990;	Schommer-Aikins,	2004)	,	

epistemological	theories	(Hofer	&	Pintrich,	1997),	folk	epistemology	(R.	F.	Kitchener,	

2002),	reflective	judgment	(King	&	Kitchener,	1994,	2004),	epistemological	reflection	

(Baxter	Magolda,	2001),	women’s	ways	of	knowing	(Belenky,	Clinchy,	Goldberger,	&	Tarule,	

1986;	Clinchy,	2002),	epistemological	resources	(Elby	&	Hammer,	2010;	Hammer	&	Elby,	

2002),	and	epistemic	cognition	(Chinn,	Buckland,	&	Samarapungavan,	2011;	Greene,	

Torney-Purta,	&	Azevedo,	2010;	K.	S.	Kitchener,	1983).	Research	has	also	been	conducted	

on	beliefs	about	epistemology	at	a	disciplinary	level,	such	as	beliefs	about	math	(De	Corte,	

Op	't	Eynde,	Depaepe,	&	Verschaffel,	2010;	Muis,	2004a,	2004b;	Schoenfeld,	1992;	Weber,	

Inglis,	&	Mejia-Ramon,	2014),	history	(Maggioni,	VanSledright,	&	Alexander,	2009;	

VanSledright,	2004;	Wineburg,	1991),	and	science	(Deng,	Chen,	&	Tsai,	2011;	Lederman,	

2007;	Samarapungavan,	Westby,	&	Bodner,	2006;	Sandoval,	2014).	

In	the	first	usage	of	the	term	“epistemic	cognition,”	Kitchener	(1983)	described	it	as	

a	higher	order	process	in	a	three-level	model	of	cognitive	processing,	with	basic	cognition	

at	the	first	level	(e.g.,	perceiving,	reading,	memorizing)	and	metacognition	at	the	second,	

involving	a	monitoring	of	one’s	cognitive	processes.	Epistemic	cognition,	resting	on	the	

foundation	of	the	first	two	levels,	was	postulated	as	occurring	when	individuals	considered	

the	limits,	certainty,	and	criteria	for	knowing	(K.	S.	Kitchener,	1983).	This	process	was	later	
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described	as	the	foundation	of	critical	thinking,	evoked	when	solving	ill-structured	

problems	(King	&	Kitchener,	2002).	The	connection	among	cognition,	metacognition,	and	

epistemic	cognition	has	been	theorized	in	several	different	ways	(Barzilai	&	Zohar,	2014;	

Hofer,	2004a;	Kuhn,	1999),	but	several	aspects	remain	central.	One	is	that	prior	accounts	of	

cognition	and	metacognition	alone	do	not	account	for	the	type	of	mental	processes	

involved	in	epistemic	cognition.	Secondly,	the	psychological	construct	that	involves	beliefs	

about	knowledge	and	knowing	needs	to	be	understood	as	a	process,	a	set	of	mental	

activities	that	involve	the	activation	and	application	of	epistemological	understanding.	

Thirdly,	epistemic	cognition	is	an	essential	element	of	critical	thinking	and	a	meaningful	

topic	worthy	of	educational	attention.	All	of	these	properties	are	at	the	core	of	an	evolving	

understanding	of	epistemic	cognition.	

Although	Kitchener	and	King	continued	to	use	epistemic	cognition	to	describe	their	

work	on	reflective	judgment	(King	&	Kitchener,	2002),	the	term	began	to	be	used	by	other	

researchers	primarily	within	the	last	decade,	with	several	attempts	to	bring	a	philosophical	

perspective	to	an	understanding	of	the	term.	In	arguing	for	epistemic	cognition	as	the	most	

precise	descriptor	for	the	field,	Greene,	Azevedo,	and	Torney-Purta	(2008)	described	it	as	a	

term	that	“emphasizes	knowledge	and	the	processes	involved	in	its	definition,	acquisition,	

and	use”	(p.	143).	Heeding	Murphy’s	call	for	better	integration	of	philosophy	into	

educational	psychology	broadly	and	into	personal	epistemology	research	especially	

(Murphy,	2003),	the	authors	also	separated	ontological	and	epistemic	cognition,	and	

expanded	the	notion	of	justification	of	knowledge.	Epistemic	cognition	was	also	the	

overarching	term	chosen	to	define	a	more	highly	elaborated	integration	of	philosophy	and	



 7 

psychology	in	a	new	model	that	offers	an	expansion	of	relevant	dimensions	(Chinn	et	al.,	

2011;	Chinn,	Rinehart,	&	Buckland,	2014).	

As	noted,	the	range	of	terms	used	to	describe	this	construct	have	varied	by	

researchers	and	by	discipline,	and	within	this	chapter	the	terms	that	are	historically	

accurate	are	generally	used	to	describe	those	research	traditions,	as	it	seems	anachronistic	

to	suggest	otherwise.	In	addition,	it	may	be	fruitful	for	the	field	to	view	epistemic	cognition	

as	a	broad	set	of	cognitive	processes	that	encompass	these	other	constructs,	as	subsets	of	

the	larger	field.	For	example,	the	use	of	the	term	epistemic	cognition	does	not	necessarily	

imply	that	constructs	such	as	epistemic	beliefs	or	epistemological	resources	or	epistemic	

aims	are	invalid	or	have	been	supplanted,	but	might	suggest	that	we	need	to	better	

understand	how	each	cognitively	operates	and	how	they	work	together	within	this	

overarching	construct.	The	problem	with	using	the	term	epistemic	cognition	to	stand	for	all	

prior	work	in	the	field	is	to	risk	ignoring	the	nuanced	distinctions	among	them	as	well	as	to	

dismiss	the	differing	cognitive	properties	of	each	of	these	constructs,	how	they	are	

instantiated	in	practice,	and	how	they	can	best	be	studied.		

Furthermore,	in	regard	to	terminology,	although	there	have	been	numerous	calls	to	

adhere	to	philosopher	R.	Kitchener’s	differentiations	of	when	to	use	“epistemic”	and	when	

to	use	“epistemological”	(R.	F.	Kitchener,	2002),	this	practice	has	not	been	widely	followed.	

As	he	notes,	the	term	“episteme”	refers	to	knowledge,	and	“epistemology”	to	a	theory	of	

knowledge.	Thus	epistemic	beliefs	would	refer	to	beliefs	about	knowledge	and	knowing,	

and	epistemological	beliefs	would	refer	to	beliefs	about	epistemology,	making	the	former	a	

more	accurate	representation	of	what	researchers	have	addressed.	He	also	notes	that	

philosophers	view	cognitions	as	considerably	weaker	than	a	state	of	knowledge,	and	that	
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“epistemic	cognition	is	cognition	(representation)	about	the	epistemic,	but	it	need	not	be	

knowledge	about	the	epistemic”	(Kitchener,	2002,	p.	93).	My	hope	is	that	as	the	field	moves	

toward	the	use	of	epistemic	cognition	to	describe	a	broad	body	of	research,	leaders	in	this	

field	will	err	on	the	side	of	inclusiveness,	drawing	on	a	history	of	diverse	research	

paradigms	and	models	and	using	that	richness	to	create	a	more	sharply	honed	theoretical	

synthesis.	Such	a	synthesis	would	clarify	the	components	of	epistemic	cognition	and	how	

they	operate	as	well	as	how	they	develop	over	time,	and	identify	how	these	processes	are	

related	to	other	aspects	of	cognitive	development	and	are	influenced	by	education,	culture,	

and	other	environmental	influences.		

Research	on	Epistemic	Cognition:	Three	Waves	of	Scholarship	

In	the	progression	of	research	on	epistemic	cognition,	three	waves	of	scholarship	

are	notable.	The	first	of	these	is	the	primarily	qualitative,	interview-based	research	that	led	

to	the	creation	of	several	parallel	developmental	models	(Baxter	Magolda,	1992;	Belenky	et	

al.,	1986;	King	&	Kitchener,	1994;	King,	Kitchener,	Davison,	Parker,	&	Wood,	1983;	Kuhn,	

1991;	Perry,	1970).	The	second	wave	involved	a	reconceptualization	of	the	construct	as	a	

set	of	beliefs	(Schommer,	1990),	assessed	by	questionnaires	with	Likert-scale	items.	

Research	proliferated	as	a	result,	particularly	in	regard	to	linking	epistemic	beliefs	to	other	

constructs.		

The	third	wave	involves	the	flourishing	of	research	in	the	past	decade	or	so	that	has	

been	characterized	by	several	key	themes.	These	include	theoretical	development	and	new	

paradigmatic	models,	greater	attention	to	philosophical	underpinnings	of	the	field,	

research	on	domain	generality	and	specificity,	the	expansion	of	methods	and	measures,	the	

inclusion	of	broader	populations	other	than	college	students,	the	cultural	proliferation	of	
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research,	a	rethinking	of	grain	size	and	situating	epistemic	cognition,	more	work	on	the	

relation	to	other	constructs,	and	the	application	to	new	contexts	and	issues,	such	as	digital	

literacy	and	the	public	understanding	of	science.			

The	First	Wave:	Developmental	Models	of	Epistemic	Cognition	

	 As	described	in	depth	elsewhere	(Hofer	&	Pintrich,	1997),	interest	in	college	

students’	beliefs	about	knowledge	and	knowing	originated	with	Perry’s	qualitative,	

phenomenological,	longitudinal	study	of	Harvard	undergraduates	(Perry,	1970,	1981).	

Consistent	with	psychological	paradigms	of	the	period	in	which	he	began	his	research	

(pilot	studies	began	in	1953),	Perry	expected	to	find	that	personality	differences	were	

likely	to	explain	the	different	ways	in	which	students	made	sense	of	their	educational	

experiences.		Perry	designed	his	first	measure,	the	Checklist	of	Educational	Values	(CLEV),	

by	drawing	on	research	on	authoritarian	personality,	allowing	him	to	select	for	further	

interviews	those	students	who	scored	at	the	extremes	or	the	mean	of	what	he	described	as	

dualistic	or	contingent	thinking,	or	who	had	shown	significant	change	during	an	academic	

year.	Years	later,	in	the	analysis	of	the	resulting	open-ended	interviews	conducted	over	

four	years	of	college,	Perry	(1970)	and	his	research	staff	concluded	that	the	differences	

they	observed	were	not	evidence	of	personal	style,	as	they	had	expected,	but	instead	

offered	evidence	for	a	scheme	of	intellectual	developmental	during	college.	More	in	tune	

with	the	invariantly	sequenced,	hierarchically	integrated	stage	theories	prominent	in	

psychology	at	the	time	this	work	was	published	(Erikson,	1959;	Kohlberg,	1969;	Piaget,	

1972),	the	“Perry	scheme”,	as	it	has	come	to	be	called,	delineated	nine	positions	of	

intellectual	and	ethical	development.	These	cluster	into	four	categories:	dualism,	

multiplism,	contextual	relativism,	and	commitment	within	relativism.	
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Although	Perry	did	not	use	the	term	epistemological	development,	researchers	who	

followed	recognized	in	his	stages	an	evolving	understanding	of	what	it	means	to	know	and,	

accordingly,	how	one	goes	about	the	processes	of	learning	and	understanding.	Some	

researchers	then	followed	similar	processes	as	Perry,	creating	interview	questions	

designed	to	elicit	how	college	students	made	meaning	of	their	own	experiences	over	time	

(Baxter	Magolda,	1992;	Baxter	Magolda	&	Porterfield,	1985)	or	how	women,	in	particular,	

viewed	knowledge	and	knowing	(Belenky	et	al.,	1986).	Although	Perry’s	questions	had	

been	unusually	open-ended	(“Would	you	like	to	say	what	has	stood	out	for	you	during	the	

year?”),	others	designed	ill-structured	problems	around	topics	such	as	the	safety	of	

chemical	additives	in	foods	(King	&	Kitchener,	1994),	with	interview	questions	that	probed	

epistemic	thinking,	such	as	whether	experts	could	disagree	and	whether	more	than	one	

point	of	view	might	be	possible	(Kuhn,	1991).		

These	early	models	of	epistemic	cognition	portrayed	the	construct	as	a	highly	

integrated,	multi-dimensional	conception,	one	that	evolved	in	response	to	educational	and	

environmental	conditions.	An	analysis	of	the	extant	models	showed	similar	dimensions	and	

progression	of	development	(Hofer	&	Pintrich,	1997),	regardless	of	the	number	of	stages	in	

the	model	or	the	methods	employed.	The	underlying	assumption	was	that	as	students	

progressed	in	their	development,	these	facets	worked	together.	Individuals	were	generally	

described	as	moving	from	an	objectivist,	absolutist	stance	toward	knowledge	and	knowing	

toward	a	more	subjectivist,	relativist	position,	before	learning	to	effectively	coordinate	the	

two,	thus	operating	with	an	evaluativistic	perspective	(Kuhn,	Cheney,	&	Weinstock,	2000).	
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The	central	contributions	of	this	first	wave	of	research	are	foundational	in	some	

lines	of	current	work,	by	several	of	these	same	researchers	who	have	continued	to	

contribute	immeasurably	to	the	field,	and	by	those	who	have	followed.	This	group	of	

researchers	identified	a	construct	that	had	not	yet	been	addressed	by	psychologists,	and	

one	that	seemed	to	play	a	significant	role	in	higher	education	and	to	be	connected	to	the	

process	of	critical	thinking	(Kurfiss,	1988)	and	argumentation	(Kuhn,	1991).	They	

identified	open-ended	methods	that	allowed	for	a	phenomenological	take	on	students’	

meaning	making	and	pioneered	questions	designed	to	elicit	epistemic	cognition	in	

response	to	ill-structured	problems.	They	used	their	findings	to	create	developmental	

models	that	became	useful	heuristics	for	understanding	development	during	the	college	

years,	assisted	by	other	researchers	and	those	who	helped	translate	research	into	practice	

(Knefelkamp,	1998;	Knefelkamp	&	Slepitza,	1978;	Moore,	2002)	which	helped	post-

secondary	educators	understand	the	value	of	higher	order	epistemic	stances	and	how	

education	might	foster	that	process.		These	developmental	models	are	the	basis	of	a	strand	

of	research	that	informs	student	development	work	in	higher	education	(Baxter	Magolda,	

Creamer,	&	Meszaros,	2010;	King	&	Baxter	Magolda,	2005).	As	noted	earlier,	this	was	also	

the	period	when	the	term	epistemic	cognition	was	coined	(K.	S.	Kitchener,	1983),	even	

though	it	was	not	in	wide	use	by	others.	

The	Second	Wave	of	Research:	Paradigmatic	Shifts,	Dimensionality,	and	Connections	

to	Other	Constructs	

Schommer’s	proposal	for	a	model	of	epistemological	beliefs,	with	dimensions	that	

were	believed	to	be	more	or	less	independent	(Schommer,	1990),	challenged	the		

assumptions	of	developmental	models,	launching	a	second	wave	of	research	that	has	
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continued	alongside	the	developmental	research	paradigm.	This	conceptualization	of	the	

construct	described	a	set	of	beliefs	that	could	be	tapped	through	self-report	measures,	by	

responses	to	items	rated	through	Likert-type	scales.	Drawing	from	such	sources	as	Perry’s	

CLEV,	beliefs	about	mathematics	(Schoenfeld,	1985,	1992),	and	items	written	to	assess	

beliefs	about	intelligence	(Dweck	&	Leggett,	1988),	Schommer	created	a	63-item	measure	

that	for	the	first	time	made	it	possible	not	only	to	assess	larger	groups	of	students	than	

could	be	assessed	using	interview	methods,	but	also	to	link	epistemology	to	other	

constructs.	In	this	model,	sophistication	proceeds	in	a	linear	direction	that	can	be	captured	

through	degree	of	agreement	with	a	set	of	items	initially	written	to	tap	five	dimensions:	

fixed	ability,	quick	learning,	simple	knowledge,	certain	knowledge,	and	source	of	

knowledge.	As	noted	in	an	earlier	review	(Hofer	&	Pintrich,	1997),	the	developmental	

models	were	also	multi-dimensional,	but	the	progression	was	expected	to	advance	across	

dimensions	at	each	stage,	in	a	more	integrated	fashion.	Those	models	also	included	more	

attention	to	the	nature	of	justification	in	knowing,	and	did	not	include	fixed	ability	or	quick	

learning.	

A	flurry	of	research	followed	Schommer’s	work,	and	over	the	next	decade	other	

models	and	measures	were	offered,	with	various	dimensional	configurations	and	names	

(Hofer,	2000;	Kardash	&	Howell,	2000;	Schraw,	Bendixen,	&	Dunkle,	2002).	Schommer	had	

also	pioneered	the	investigation	of	linkages	between	epistemological	beliefs	and	other	

constructs	of	interest	to	educational	psychologists,	showing	that	beliefs	were	related	to	

comprehension	(Schommer,	1990),	performance,	and	strategy	use	(Schommer,	Crouse,	&	

Rhodes,	1992).	Others	explored	how	epistemic	beliefs	connected	to	such	constructs	as	need	
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for	cognition	(Kardash	&	Scholes,	1996)	and	conceptual	change	(Windschitl	&	Andre,	

1998),	among	others.		

Parallel	to	these	developments	taking	place	in	educational	psychology,	science	

educators	were	growing	increasingly	interested	in	how	student	beliefs	about	the	nature	of	

science	(the	values	and	assumptions	of	science	as	a	way	of	knowing)	influenced	the	ability	

to	learn	and	understand	science	(Lederman,	1992),	a	body	of	work	that	has	also	continued	

to	expand.	In	addition,	researchers	began	to	assess	epistemological	interventions	(Elan	&	

Clarebout,	2001),	an	area	of	inquiry	that	has	continued	to	grow,	and	to	challenge	the	

domain	specificity	of	the	field	(Buehl,	Alexander,	&	Murphy,	2002;	Hofer,	2000),	

demonstrating	how	individuals	could	hold	differing	epistemic	beliefs	about	specific	

disciplines.	The	most	significant	contribution	of	this	second	wave	of	research	was	that	it	

offered	a	paradigmatic	shift	that	changed	the	field	and	made	the	work	known	to	

educational	psychologists,	who	were	eager	to	assess	relations	with	other	constructs	and	

now	had	a	method	to	do	so.		

The	Third	Wave	of	Epistemic	Cognition	Research:	Theoretical,	Cultural	and	

Methodological	Expansion		

In	the	past	dozen	years,	research	on	the	topic	of	personal	epistemology	and	

epistemic	cognition,	broadly	defined,	has	grown	exponentially,	and	research	on	epistemic	

cognition	has	become	a	prominent	topic	in	educational	psychology	journals	and	a	growing	

area	of	research	in	the	learning	sciences.	Although	the	nomenclature	varies,	related	

research	continues	to	appear	within	the	fields	of	higher	education,	developmental	

psychology,	science	education,	and	teacher	education,	as	well	as	in	other	areas.	A	healthy	

tension	began	to	permeate	the	field	as	researchers	debated	issues	of	dimensionality,	grain	
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size,	domain	and	topic	specificity,	the	role	of	context,	and	offered	new	paradigmatic	

models,	measures,	and	methods	of	analysis.		Advancements	have	been	prominent	in	several	

areas,	as	described	below.			

Theoretical	development	and	new	paradigmatic	models.	Although	use	of	the	

terms	epistemic	and	epistemological	beliefs	continue	to	appear	in	a	large	number	of	

articles,	researchers	have	also	challenged	whether	epistemic	understanding	exists	at	that	

level,	or	might	be	organized	as	theories	(Hofer	&	Pintrich,	1997),	or	operate	as	more	fine-

grained	epistemological	resources	(Hammer	&	Elby,	2002;	Hammer	&	Elby,	2003)	or	be	

more	situated	and	contextual	(Sandoval,	2005,	2014).	Paradigmatic	approaches	to	

epistemology	have	grown,	particularly	in	the	rethinking	of	the	relation	to	metacognition	

(Barzilai	&	Zohar,	2014).	In	particular,	theoretical	models	have	also	been	elaborated	by	

drawing	more	on	the	philosophical	origins	of	the	field,	as	elaborated	below.	

Greater	connection	to	philosophy.	Several	epistemic	cognition	researchers	have	

done	notable	work	in	reading	philosophy	more	deeply,	working	with	philosophers	directly,	

and	developing	new	models	that	take	philosophical	epistemology	seriously	(Chinn	et	al.,	

2011;	Greene,	Azevedo,	&	Torney-Purta,	2008;	Murphy,	2003).	Central	to	any	philosophical	

account	of	epistemology	is	the	nature	of	justification	(R.	F.	Kitchener,	2011),	and	expanding	

the	dimensions	of	epistemic	cognition	to	encompass	the	various	means	by	which	

knowledge	is	justified	(Greene	et	al.,	2008)	has	been	a	critical	contribution	to	the	field.	

Further	alignment	with	philosophical	accounts	of	epistemology	can	help	further	the	

field	of	epistemic	cognition.	In	a	paper	linking	personal	epistemology	and	philosophical	

epistemology,	philosopher	R.	F.	Kitchener	(2011)	listed	ten	major	questions	of	

epistemology	that	he	expects	“any	adequate	epistemology	would	addresses….and	hence	
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that	PE	(personal	epistemology)	should	include”	(p.	89).	These	include	areas	addressed	to	

some	degree	in	various	programs	of	epistemic	cognition	research,	such	as	the	nature	of	

truth,	the	sources	of	knowledge	and	whether	they	are	external	to	the	individual	or	internal,	

as	well	as	the	role	of	justification.	Kitchener	also	listed	others	that	are	less	often	explored	

by	personal	epistemology	or	epistemic	cognition	researchers,	such	as	the	respective	roles	

of	reason	and	sense	experience,	definitions	of	propositional	knowledge,	and	the	nature	of	a	

priori	versus	posteriori	knowledge.	His	comments	provide	potential	fruitful	insights	for	

further	research	in	this	regard.	Psychologists	have	also	begun	to	take	traditional	

philosophical	problems	and	address	them	experimentally	(Starmans	&	Friedman,	2012).			

Furthermore,	epistemology	has	been	regarded	by	many	philosophers	as	social	in	

nature	(Goldman,	2011),	and	this	has	merited	recent	attention	of	epistemic	cognition	

researchers	(Bromme,	2003;	Greene	et	al.,	2008).	This	inclusion	of	the	social	dimensions	of	

knowledge	is	likely	to	have	significant	applicability	in	more	culturally	inclusive	models	of	

epistemology	(Hofer,	2008).	Social	epistemology,	while	acknowledging	individual	

epistemic	decision-making,	takes	into	account	the	role	of	evidence	provided	by	others,	such	

as	arguments	and	opinions	(interpersonal	social	epistemology),	as	well	as	group	

judgments,	such	as	those	made	by	juries	(collective	social	epistemology),	and	community	

and	societal	level	influences	on	the	knowledge	state	of	a	society	(e.g.,	institutional	social	

epistemology)	(Goldman	&	Blanchard,	2012).	As	Goldman	and	Blanchard	(2012)	noted,	this	

latter	perspective	is	particularly	relevant	to	the	public	understanding	of	science,	a	growing	

topic	of	attention	in	epistemic	cognition	(Sinatra	et	al.,	2014).	This	particular	aspect	of	

epistemology	seems	to	show	promise	for	future	development	of	psychological	models	of	

epistemic	cognition	as	well	as	the	potential	to	direct	researchers’	attention	to	constraints	
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and	affordances	of	knowledge	building	that	influence	individuals,	such	as	classrooms	(e.g.,	

epistemic	climate,	Bendixen	&	Rule,	2004,	and	Feucht,	2010),	schools,	communities,	the	

media,	and	the	political	climate.	

Simultaneous	with	this	third	wave	of	epistemic	cognition	in	psychology	is	the	rise	of	

interest	among	philosophers	in	how	people	think	about	the	issues	that	philosophers	have	

long	pondered	and	theorized,	including	epistemology	(Beebe,	2014).	Grasswick	(2014),	for	

example,	has	explored	issues	of	epistemic	trust	in	regard	to	how	laypersons	perceive	

climate	change	experts,	and	examined	the	role	of	positionality	in	knowledge	production.	

The	field	of	experimental	philosophy	is	growing	as	well	(Alexander,	2012;	Machery	&	

O'Neill,	2014),	with	philosophers	making	use	of	psychological	methods	to	explore	

traditional	philosophical	issues,	and	this	is	a	fruitful	time	for	collaboration	on	shared	

research.	Not	only	do	psychologists	need	to	learn	from	and	connect	with	philosophers	on	

matters	of	shared	interest,	but	philosophers	are	also	learning	from	psychologists	as	they	

begin	to	undertake	experimental	studies	of	laypersons’	employment	of	epistemology.			

Domain	generality	and	domain	specificity.	Although	arguments	were	made	for	

moderate	domain	generality	in	the	second	wave	of	research	(Schommer	&	Walker,	1995),	

this	issue	now	seems	well-resolved	in	support	of	the	existence	of	domain	specificity	(Hofer,	

2006a;	Muis,	Bendixen,	&	Haerle,	2006).	Epistemic	cognition	appears	to	operate	at	three	

levels:	general	beliefs	about	knowledge,	disciplinary	perspectives	on	beliefs		(e.g.,	that	

knowledge	might	be	more	certain	in	one	field	than	another),	and	beliefs	that	are	

specifically	about	disciplines	(the	nature	of	science,	for	example)	(Hofer,	2005).	

Researchers	are	also	actively	pursuing	the	idea	of	topic-specific	beliefs.	What	we	know	far	

less	about	is	how	domain-specific	and	domain-general	beliefs	operate	together,	although	
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one	recent	study	suggests	that	this	may	vary	by	level	of	background	in	the	field	

(Schommer-Aikins	&	Duell,	2013).	One	persistent	issue	is	that	researchers	differ	in	what	

they	mean	by	domain	(Hofer,	2006b)	with	educational	psychologists	presuming	it	to	be	

synonymous	with	discipline	(Muis	et	al.,	2006)	and	developmental	psychologists	referring	

to	matters	of	taste,	aesthetics,	and	values,	for	example	(Chandler	&	Proulx,	2010;	Kuhn	et	

al.,	2000;	Mason,	Boldrin,	&	Zurlo,	2006;	Wainryb,	Shaw,	Langley,	Cottam,	&	Lewis,	2004).	

More	precision	and	clarity	are	needed	in	this	area.	

Methodological	critiques	and	expansion.	The	study	of	epistemological	

development	began	with	interview	studies	and	then	an	attempt	to	codify	assessments	of	

stages	into	written	measures,	followed	by	a	period	in	which	epistemological	beliefs	were	

studied	through	Likert	scales.	Although	these	methods	all	continue,	use	of	the	Likert	scale	

has	become	particularly	problematic,	for	several	reasons	(Hofer,	2005).	One	issue	is	that	

the	scale	suggests	a	linear	progression,	which	runs	counter	to	the	developmental	view	that	

meaning	is	restructured	at	each	level,	from	absolutism	to	multiplism	to	evaluativism.	Likert	

scales	may	capture	the	low	end	of	the	spectrum	well,	in	identifying	agreement	with	

certainty	of	knowledge	(e.g.,	“truth	is	unchanging	in	this	field”).	Complete	disagreement	

with	such	a	measure	of	certainty,	however,	is	more	likely	to	indicate	multiplism	rather	than	

a	fully	sophisticated	epistemic	understanding,	and	it	is	unclear	how	evaluativism	can	be	

inferred	at	all	from	such	measures,	when	used	to	capture	a	construct	by	summing	

responses.	Secondly,	similar	problems	exist	in	the	applicability	and	relevance	of	what	

counts	as	sophisticated	or	availing	beliefs	in	Likert	scale	measures	in	many	contexts,	

particularly	in	discipline-specific	and	topic-specific	studies	of	epistemic	beliefs	(Braten,	

Stromso,	&	Samuelstuen,	2008).		The	problem	is	the	presumption,	inherent	in	the	



 18 

measurement,	that	sophistication	always	proceeds	away	from	certainty	and	a	reliance	on	

experts.	This	means	that	those	who	question	the	certainty	of	what	is	known	about	gravity	

or	doubt	the	authority	of	experts	on	the	topic	of	evolution	would	be	seen	as	exhibiting	

advanced	epistemic	beliefs.	Researchers	need	to	rethink	what	counts	as	sophistication	or	

what	beliefs	are	actually	availing	in	regard	to	diverse	topics,	contexts,	and	educational	

settings,	and	then	design	measures	that	better	capture	this	complexity.	Moreover,	little	

evidence	of	reliability	and	validity	exists	for	the	survey	instruments	most	often	in	use	

(Clarebout,	Elen,	Luyten,	&	Bamps,	2001;	DeBacker,	Crowson,	Beaslery,	Thom,	&	Hestevold,	

2008),	and	this	is	further	complicated	when	they	are	used	in	other	cultures,	with	little	

consistency	in	findings	(Buehl,	2008).	

New	measures	and	methods	have	been	developed	and	refined	and	added	to	the	

repertoire	of	techniques	used	to	assess	epistemic	cognition,	as	reviewed	in	the	related	

chapters	in	this	volume	(Kelly,	in	press;	Mason,	in	press).	These	have	included	a	semantic	

differential	instrument	(Stahl	&	Bromme,	2007),	use	of	think-aloud	protocols		(Ferguson,	

Braten,	&	Stromso,	2011;	Hofer,	2004a;	Mason,	Boldrin,	&	Ariasi,	2010)	,	as	well	as	

classroom	observational	methodologies	(Elby	&	Hammer,	2010;	Hofer,	2004e),	the	use	of	

card	sorts	and	network	analysis	(Peters-Burton	&	Baynard,	2013),	and	mixed	methods	

studies	(Bromme,	Pieschl,	&	Stahl,	2010).	

Inclusion	of	broader	populations.		Interest	in	college	student	learning	has	

continued	since	the	original	line	of	work	on	epistemological	development,	and	is	the	

population	that	serves	as	the	basis	for	many	studies	of	epistemic	beliefs,	whether	by	

interest	or	convenience.	In	this	third	wave	of	research,	however,	many	researchers	have	

expanded	the	age	range	of	those	studied,	including	pre-schoolers	(Barth,	Bhandari,	Garcia,	
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MacDonald,	&	Chase,	2014;	Burr	&	Hofer,	2002;	Wildenger,	Hofer,	&	Burr,	2010),	

elementary	school	children	(Conley,	Pintrich,	Vekiri,	&	Harrison,	2004;	Elder,	2002),	and	a	

growing	number	of	studies	of	adolescents	(Cano,	2005;	Murphy	et	al.,	2010).	What	seems	

to	be	a	pressing	need	is	to	organize	the	findings	into	a	more	coherent	and	nuanced	

developmental	account	than	the	rough	three-level	heuristic	that	seems	to	have	survived	

the	decades,	as	well	as	to	further	involve	adult	participants	in	order	to	better	understand	

the	function	of	epistemic	cognition	in	society	(Kuhn,	1991),	and	to	conduct	studies	that	

include	both	children	and	adults	(Greene	&	Yu,	2014),	and	students	and	experts	

(Samarapungavan	et	al.,	2006).	The	field	would	benefit	from	further	analyses	of	real-world	

epistemic	judgments,	such	as	the	studies	of	juror	reasoning	(Weinstock,	in	press;	

Weinstock	&	Cronin,	2003)	.	

One	of	the	most	significant	developments	in	the	expansion	of	populations	studied	

during	this	third	wave	has	been	research	on	teachers’	epistemic	beliefs	and	the	role	they	

play	in	students’	beliefs	and	learning	(Brownlee,	Schraw,	&	Berthelsen,	2013),	as	reviewed	

in	a	later	chapter	(Buehl	&	Fives,	in	press).	Another	line	of	current	research	examines	how	

epistemological	beliefs	may	be	related	to	pre-service	teachers’	motivation	for	choosing	

science	teaching,	an	important	line	of	inquiry	(Kilinc	&	Seymen,	2014).	

Cultural	proliferation.	Perhaps	one	of	the	most	exciting	and	important	aspects	of	

the	recent	exponential	growth	of	epistemology	research	has	been	the	entry	of	scholars	

from	across	the	globe	(Hofer,	2008;	Khine,	2008)	and	now	spanning	the	continents.	For	the	

most	part,	these	researchers	have	used	existing	western	measures	and	translated	them,	

with	mixed	success	(see	Buehl,	2008,	for	a	comprehensive	review),	although	new	measures	

have	also	been	designed	(Stahl	&	Bromme,	2007),	surprisingly	little	has	been	done	to	
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create	measures	that	might	more	effectively	tap	what	could	be	culturally	distinctive	about	

epistemic	understanding	in	other	environments.	Issues	of	the	role	of	authority	(Hofer,	

2010),	the	social	nature	of	knowledge,	and	how	the	purpose	of	knowledge	is	viewed	may	

all	differ,	for	example,	between	North	America	and	many	Asian	countries,	yet	existing	

measures	likely	would	be	insensitive	to	these	distinctions.	The	next	wave	of	research	may	

challenge	existing	models	further,	perhaps	with	more	research	that	expands	

dimensionality	and	challenges	the	universality	of	the	continuum	of	sophistication	implied	

in	existing	models.	Further	comparative	cross-cultural	work	is	also	needed,	but	is	also	

hampered	by	instrumentation;	as	Buehl	(2008)	noted,	current	measures	that	lack	a	cultural	

conceptualization	of	dimensionality	are	not	likely	to	be	appropriate	for	assessing	group	

differences.		

Rethinking	grain	size	and	situating	epistemic	cognition.	A	significant	subject	of	

attention	in	the	field	during	the	last	decade	has	been	a	consideration	of	the	grain	size	and	

context	of	epistemic	cognition.	In	addition	to	an	expansion	of	studies	addressing	epistemic	

cognition	within	various	disciplines	(Mason,	2003;	Muis,	2004b;	Sandoval,	2014;	Tsai,	

2005;	VanSledright,	2004),	researchers	have	turned	their	attention	to	topic-level	beliefs,	

such	as	epistemic	beliefs	about	climate	change	(Stromso,	Braten,	&	Samuelstuen,	2008)	and	

the	internet	(Chiu,	Liang,	&	Tsai,	2013;	Stromso	&	Braten,	2010).	What	is	needed	is	a	model	

of	how	different	levels	of	beliefs	operate	together,	and	in	what	types	of	contexts	particular	

levels	take	precedence	in	guiding	understanding.	

The	situated	nature	of	epistemic	cognition	has	become	a	fertile	area	for	

understanding	how	these	processes	operate,	and	this	issue	also	relates	to	debates	about	

scale.	Are	these	fine-grained	resources	(Elby	&	Hammer,	2010;	Hammer	&	Elby,	2003)	
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dependent	on	context	for	activation,	or	are	they	beliefs	that	are	accessible	to	the	individual	

through	self-report	(Schommer-Aikins,	2002)?	How	labile	are	they?	How	malleable?	

Sandoval	(2014)	has	argued	for	a	contextual,	situated	view	of	epistemic	cognition,	tied	to	

activities	and	their	structure.	From	this	perspective,	a	developmental	account	of	epistemic	

cognition	for	science	educators	would	eschew	the	invariant	stages	of	earlier	psychological	

models	and	focus	more	on	students’	experiences	with	science,	both	in	and	out	of	school,	

how	individuals	come	to	understand	science,	and	how	this	cognition	is	situated	in	the	

settings	in	which	it	occurs	(Sandoval,	2014).	These	varying	views	of	epistemic	cognition	

that	have	become	increasingly	well	articulated	during	the	past	decade	are	helping	to	shape	

a	new	generation	of	researchers,	and	point	the	way	to	new	methods	and	questions.	

Relation	to	other	constructs.		Other	than	the	cultural	explosion,	work	on	

connecting	epistemic	cognition	to	other	constructs	has	probably	been	one	of	the	most	

pronounced	developments	in	the	field.	Researchers	have	worked	to	delineate	the	

connections	to	metacognition	(Barzilai	&	Zohar,	2014;	Bromme	et	al.,	2010;	Hofer,	2004a;	

Hofer	&	Sinatra,	2010;	Kuhn,	1999;	Mason	&	Bromme,	2010)	and	self-regulation	(Pieschl,	

Stahl,	&	Bromme,	2013).	We	also	are	learning	more	about	the	role	of	epistemic	climate	

(how	the	nature	of	knowledge	and	knowing	is	represented	in	classrooms)	(Feucht,	2010;	

Muis	&	Duffy,	2013)	and	how	it	fosters	epistemic	cognition.	The	relation	to	other	constructs	

includes	need	for	cognition	and	need	for	closure	(DeBacker	&	Crowson,	2006),	conceptual	

change	(Mason,	2010;	Mason	&	Boscolo,	2004;	Murphy,	Alexander,	Greene,	&	Edwards,	

2007),	motivation	(Buehl	&	Alexander,	2005),	volition	(Rule	&	Bendixen,	2010),	and	

argumentation	(Kuhn,	Zillmer,	Crowell,	&	Zavala,	2013;	Mason	&	Scirica,	2006;	Yang	&	Tsai,	

2010).	(See	Hofer	&	Bendixen,	2012	for	a	more	comprehensive	review.)	More	work	is	
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merited	to	address	not	only	how	epistemic	cognition	relates	to	other	cognitive	constructs,	

but	also	what	teachers	can	do	to	foster	more	meaningful	connections,	for	example,	between	

epistemic	cognition	and	self-regulation.		

Exploring	epistemic	cognition	in	new	contexts.	At	a	time	when	technology	has	

exponentially	enhanced	our	access	to	information,	epistemic	cognition	researchers	have	

recognized	that	information	and	digital	literacy	are	fundamentally	epistemological	issues.		

In	their	online	searches,	individuals	make	judgments	about	the	veracity	and	certainty	of	

what	they	read	(Hofer,	2004a),	are	challenged	to	construct	knowledge	from	multiple	

viewpoints	(Barzilai	&	Eshet-Alkalai,	2015),	and	need	both	effective	skills	of	self-regulated	

learning	and	productive	epistemic	cognition	(Greene,	Yu,	&	Copeland,	2014).	The	ease	of	

digital	access	to	information,	the	hidden	and	vested	interests	of	online	providers	of	

information,	and	the	shaping	of	content	to	specific	consumers,	all	suggest	the	importance	of	

teaching	epistemic	strategies	as	part	of	digital	literacy,	as	well	as	the	need	for	further	

research	in	these	areas.	A	growing	body	of	work	has	addressed	this	topic	(Ferguson	et	al.,	

2011;	Mason	et	al.,	2010;	Stromso	&	Braten,	2010).	

	 Intervention	studies.	Researchers	have	long	been	curious	about	the	role	that	

education	plays	in	the	development	of	epistemic	cognition,	particularly	from	a	

developmental	perspective	during	the	college	years	(King	&	Kitchener,	1994;	Widick,	

Knefelkamp,	&	Parker,	1975).	Similarly,	following	the	logic	that	more	availing	epistemic	

cognition	is	beneficial	to	the	learning	process,	researchers	have	begun	to	examine	

interventions	with	both	teachers	(Gill,	Ashton,	&	Algina,	2004)	and	students	(Mason	&	

Scrivani,	2004;	Muis	&	Duffy,	2013),	including	short-term	interventions	(Kienhues,	

Bromme,	&	Stahl,	2008).	This	work	is	still	in	its	initial	phases	and	merits	further	attention	
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from	researchers,	with	the	need	to	explore	how	best	to	intervene,	the	structure	and	timing	

of	interventions,	and	the	duration	of	effects.	One	recent	line	of	work	posits	the	idea	of	

“epistemic	conceptual	change”	as	a	means	of	promoting	reasoning	and	thinking	in	science,	

with	suggestions	for	teachers	(Sinatra	&	Chinn,	2012),	a	model	that	might	help	guide	

additional	interventions.	

Advancements	in	Epistemic	Cognition	and	Challenges	for	Researchers	

Roughly	at	the	start	of	the	third	wave	of	research	on	epistemic	cognition,	Pintrich	

(2002)	identified	a	key	set	of	issues	for	the	field,	commenting	that	“the	research	on	

personal	epistemologies	is	moving	from	an	area	of…interest	to	a	fairly	small	group	of	

dedicated	researchers	to	a	position	of	salience	in	the	general	research	effort	on	

development	and	learning”	(p.	413).	Most	of	these	issues	have	been	addressed	extensively	

since	that	time,	such	as	domain	generality	and	specificity;	the	relation	to	cognition,	

motivation,	and	learning;	components	of	epistemic	cognition;	and	measures	and	methods,	

although	work	remains,	of	course.		

	Concerns	about	the	nature	of	the	construct,	one	of	the	issues	Pintrich	listed,	have	

become	far	more	sophisticated	and	nuanced	in	the	last	decade,	involving	a	deeper	reading	

of	the	philosophical	literature,	as	noted	earlier	(Chinn,	Buckland,	&	Samarapungavan,	2010;	

Greene	et	al.,	2008).	There	is	a	pressing	need	for	reconciliation	among	approaches	and	the	

development	of	congruent	models	that	can	guide	the	fourth	wave	of	research,	as	well	as	

tests	of	proposed	models	(Bendixen	&	Rule,	2004).	What	remains	to	be	seen	is	whether	the	

use	of	the	term	epistemic	cognition	as	defined	by	Greene	et	al.	(2008),	as	broadly	

encompassing	the	processes	involved	in	the	definition,	acquisition,	and	use	of	knowledge,	

will	open	the	door	to	a	broader	research	agenda.	How	knowledge	is	acquired	and	used,	for	
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example,	involves	the	entire	learning	process,	and	this	creates	a	larger	category	of	potential	

concepts	than	those	relating	to	the	origins,	justification,	and	limits	of	knowledge	and	

knowing.	In	addition,	Chinn	and	colleagues,	for	example,	have	suggested	that	epistemic	

cognition	consists	of	aims	and	values,	epistemic	ideals,	and	reliable	processes	for	achieving	

epistemic	ends	(Chinn	et	al.,	2014).		Others	have	elaborated	on	expanding	the	nature	of	

justification	(Greene	et	al.,	2008),	and	some	initial	assessments	support	the	utility	of	this	

contribution	(Braten,	Ferguson,	Stromso,	&	Anmarkurud,	2013;	Greene	&	Yu,	2014).	In	

addition,	the	field	also	needs	further	cultural	examination	and	possibly	expansion	of	the	

dimensions,	as	existing	models	originated	in	the	west.			

Another	area	that	has	received	little	recent	attention	is	the	mechanism	of	change	

and	the	process	of	development.	Most	early	models	converged	on	a	general	progression	of	

development	toward	greater	sophistication	over	time,	but	new	issues	emerged	with	

situated	models	(Hammer	&	Elby,	2002),	as	well	as	the	idea	of	recursion	(Chandler,	Hallett,	

&	Sokol,	2002).	Both	are	continuing	to	get	attention,	but	it	remains	unclear	whether	

contextualist	models	can	be	reconciled	with	developmental	accounts.	Issues	of	recursion,	

with	individuals	looping	back	through	developmental	progressions,	particularly	at	various	

transitions	in	education,	may	speak	to	the	contextual	nature	of	development.	

Broader	Challenges	for	Epistemic	Cognition	Researchers	

In	addition	to	the	concerns	raised	above	that	are	continuing	to	be	addressed,	broader	

challenges	have	arisen.	The	list	of	further	research	prospects	will	no	doubt	be	expanded	at	

length	in	this	volume,	chapter	by	chapter.	In	addition,	however,	there	are	several	larger	

concerns	for	this	growing	body	of	researchers	to	address	together,	as	a	community	of	
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scholars	invested	in	a	topic	we	believe	to	be	of	meaning	and	importance	to	a	wider	

audience.		

Consensus	on	naming	the	field.	As	noted	earlier,	we	would	benefit	as	a	research	

community	from	agreeing	on	a	term	that	broadly	contains	the	array	of	scholarship	being	

conducted	by	those	interested	in	the	cognitive	processes	that	involve	epistemic	reasoning,	

thinking,	and	understanding.	This	volume	may	help	establish	epistemic	cognition	as	that	

term,	allowing	us	to	find	one	another’s	work	at	conferences	and	in	journals,	regardless	of	

our	disciplinary	training	and	divisional	affiliations.		

One	problem	with	terms	in	this	field,	whichever	they	may	be	–	epistemological	

beliefs,	personal	epistemology,	epistemic	cognition	–	is	that	they	seem	inaccessible	to	those	

outside	of	academia.	In	honoring	the	construct’s	philosophical	origins	in	our	naming	

conventions,	we	may	risk	losing	a	broad	audience	of	teachers,	journalist,	scientists,	and	

others	who	could	make	use	of	the	very	ideas	we	champion.	Epistemology	is	not	a	term	in	

ordinary	discourse,	and	no	matter	what	form	of	it	is	used	to	create	a	psychological	

construct,	the	terms	may	appear	to	have	an	air	of	academic	pretension,	although	that	is	not	

intended.	What	makes	it	possible	for	us	to	discuss	our	findings	with	each	other	may	be	

keeping	others	from	making	use	of	them.		

Refinement	of	models	and	theoretical	synthesis.	Sometimes	we	still	seem	to	be	

describing	parts	of	the	same	elephant,	without	certainty	that	we	are	aware	of	the	whole	

being.	We	need	a	better	integration	of	approaches,	and	models	that	combine	a	

developmental	perspective	with	the	conceptions	of	resources,	beliefs,	frameworks,	and	

theories,	with	a	deeper	understanding	of	the	processes	by	which	these	elements	work	

together,	and	in	various	contexts.	The	higher	education	community	sees	advanced	
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epistemological	development	as	a	desirable	outcome	of	a	college	education;	educational	

psychologists	see	epistemic	beliefs	as	predictors	of	learning;	some	science	educators	and	

learning	scientists	view	epistemic	resources	as	a	contextual	variable.		Epistemic	cognition	

is	all	these	things:	multi-directional	in	its	influence,	situated,	contextual.	We	are	in	need	of	

better	models	that	explain	these	inter-relationships	so	we	can	better	interpret	and	utilize	

the	research	being	generated.	

Increasing	awareness	of	the	construct	among	psychologists,	learning	

scientists,	and	educators	more	broadly.	Although	growth	in	the	field	has	included	

multiple	edited	volumes	(Bendixen	&	Feucht,	2010;	Brownlee	et	al.,	2013;	Hofer	&	Pintrich,	

2002c;	Khine,	2008;	Taylor	&	Ferrari,	2011)	and	special	issues	of	journals	such	as	

Educational	Psychologist,	Metacognition	and	Learning,	Contemporary	Educational	

Psychology,	and	Asian	Pacific	Researcher,	this	focus	of	attention	does	not	seem	to	have	led	

to	the	type	of	wider	awareness	in	either	the	psychological	or	educational	community	that	

might	be	expected.	Currently	research	on	the	connection	to	other	variables	seems	

unidirectional,	in	that	epistemic	cognition	researchers	investigate	the	relation	with	other	

constructs	such	as	motivation	and	learning	strategies,	but	the	construct	is	seldom	used	by	

others	as	an	additional	explanatory	variable	in	broader	studies.	This	may	also	be	an	artifact	

of	measurement	problems,	however,	and	the	vagaries	of	terminology	in	use.	

The	need	for	“translators”	and	reaching	a	broader	audience	of	practitioners.		

In	some	areas	of	psychology	and	education,	research	has	reached	practitioners	through	

authors	capable	of	expressing	ideas	and	findings	in	layperson	terminology	and	identifying	

implications	for	practice.	Examples	abound,	such	as	Willingham’s	“Ask	the	Cognitive	

Psychologist”	columns	in	American	Educator,	or	books	on	teaching	for	college	faculty	
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(Svinicki	&	McKeachie,	2014),	or	books	on	motivation	for	teachers	(Anderman	&	

Anderman,	2013).	Others	have	learned	how	to	successfully	convey	their	own	research	to	

lay	audiences,	a	growing	trend	in	psychology;	Dweck’s	(2006)	reframing	of	her	research	on	

incremental	theories	of	ability	into	the	idea	of	a	“growth	mindset”	is	notable	in	its	impact	

on	teachers,	parents,	and	students.	Do	we	need	an	even	simpler	way	of	describing	our	work	

than	“epistemic	cognition”?	Or	do	we	just	need	to	get	better	and	more	comfortable	at	

explaining	what	it	means	when	we	talk	to	teachers	and	students?	

For	a	topic	that	is	the	subject	of	dozens	of	books	and	thousands	of	articles	and	that	

has	been	shown	to	play	an	influential	role	in	learning	and	to	be	influenced	by	educational	

processes,	there	is	very	little	visibility	in	teacher	education	or	in	the	field	of	information	

literacy.	Given	what	we	have	learned	about	the	role	of	epistemic	cognition	in	the	learning	

process,	as	well	as	the	influence	of	teachers’	beliefs	(Buehl	&	Fives,	in	press),	we	need	to	

make	this	a	construct	teachers	would	not	only	think	it	was	important	to	understand	but	

would	know	how	and	why	to	foster	in	their	classes.	Yet	research	on	the	topic	has	appeared	

only	intermittently	and	briefly	in	the	top	educational	psychology	texts	and	rarely	in	

developmental	textbooks.	Do	we	need	to	do	more	to	make	it	clear	why	it	matters?	Or	are	

we	writing	in	ways	that	make	our	findings	less	than	accessible?	This	seems	to	be	a	primary	

challenge	for	the	field	in	the	next	era.	We	need	to	go	beyond	writing	for	other	researchers	

and	academics	and	learn	to	write	for	those	who	can	use	this	information.	Foremost,	this	

would	be	teachers,	who	address	epistemic	beliefs	as	impediments	to	learning	on	a	daily	

basis	but	may	not	be	aware	of	it	and	lack	a	sense	of	the	construct	in	a	way	that	would	make	

it	applicable	to	instruction.	Imagine	a	textbook	chapter,	for	example,	that	would	provide	

teachers	with	the	research	on	epistemic	cognition,	but	also	provide	tools	to	foster	an	
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examination	of	their	own	epistemic	cognition	and	a	means	of	examining	their	classroom	

practices	in	this	light,	as	well	as	understanding	their	students’	epistemic	beliefs,	

development,	and	epistemic	processes.		

Making	it	clear	to	a	larger	audience	why	it	matters	to	understand	epistemic	

cognition.		Epistemic	cognition	can	offer	an	explanatory	mechanism	not	only	for	student	

learning	processes,	but	for	why	laypersons	may	have	divergent	beliefs	about	such	well	

established	scientific	claims	as	evolution,	climate	change,	and	a	variety	of	issue	of	public	

importance	(Sinatra	et	al.,	2014).	Scientists	are	beginning	to	address	issues	of	science	

denial	in	their	journals	(Rosenau,	2012),	seeking	psychological	explanations	for	rejection	of	

scientific	consensus	on	central	principles	and	topical	issues	that	have	been	largely	resolved	

by	scientists	but	remain	questionable	for	much	of	the	public.	Epistemic	cognition	

researchers	have	much	to	offer	to	help	with	such	an	understanding.	Those	who	

communicate	about	science	in	the	media	could	also	benefit	from	our	knowledge	of	how	

individuals	may	misinterpret	the	tentative	nature	of	science.		

Conclusion	

	The	field	of	epistemic	cognition	has	progressed	in	three	waves	of	development	and	

is	well	poised	for	major	accomplishments	in	the	years	ahead.	In	2003,	Mayer	noted	that	the	

field	was	still	in	its	infancy	and	showed	stunted	growth,	given	thirty	years	of	prior	research	

at	that	time.	He	argued	that	moving	the	field	forward	required	“a	productive	attitude	

towards	science,	a	set	of	testable	theories,	a	set	of	useful	research	methods,	and	a	solid	base	

of	empirical	results”	(Mayer,	2003,	p.	317)	and	argued	that	publishing	in	mainline,	peer-

reviewed	journals	would	be	a	step	toward	respectability.	Given	the	work	that	has	been	

done	since	that	time,	and	the	vast	number	of	peer-reviewed	articles	in	top-tier	respectable	
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journals,	researchers	are	to	be	commended	for	considerable	advancements	in	the	

progression	of	epistemic	cognition	research.	As	each	of	the	following	chapter	authors	are	

likely	to	outline	for	us,	much	work	remains,	as	well.	Those	of	us	engaged	in	this	enterprise	

can	help	make	it	clear	to	others	that	epistemic	cognition	is	not	only	an	educational	concern	

but	also	involves	the	development	and	application	of	a	critically	useful	set	of	skills	that	can	

be	applied,	and	which	continue	to	develop,	throughout	life.			
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