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ABSTRACT	

	 Recent	research	supports	the	benefit	of	students’	construction	of	relevance	

through	writing	about	the	connection	of	content	to	their	life.	However,	most	such	

research	defines	relevance	narrowly	as	utility	value	–	perceived	instrumentality	of	

the	content	to	the	student’s	career	goals.	Furthermore,	the	scope	of	

phenomenological	and	conceptual	dimensions	that	characterizes	students’	

perceptions	of	relevance	remains	largely	unexplored	in	the	literature.	Rather,	

scholars	have	equated	relevance	with	specific	constructs	such	as	utility,	value	or	

interest,	which	in	turn	has	yielded	a	narrow	conceptualization	of	relevance,	usually	

constrained	to	a	single	construct,	most	commonly,	utility.	Whereas	prior	research	

certainly	provides	important	insights	into	some	of	the	features	of	relevance,	it	falls	

short	of	portraying	the	full	scope	of	meanings	that	perceived	relevance	might	take.	

To	address	this	gap	in	the	literature,	this	mixed-methods	dissertation	study	

explored	the	conceptual	and	phenomenological	landscape	of	perceived	relevance	by	

employing	a	broad	multidimensional	conception	of	relevance	to	examine	(a)	the	

dimensional	variability	of	students’	relevance	constructions;	and	(b)	the	individual	

characteristics	and	the	motivational	and	identity	processes	underlying	differences	

in	their	constructions	of	relevance.		

	 The	context	of	this	study	was	an	Institute	of	Educational	Science	(IES)-

funded	semester-long	multi-modal	intervention	project	that	aimed	to	promote	

learning,	motivation	and	achievement	in	an	undergraduate	introductory	biology	

course.	One	module	within	the	intervention	involved	students’	engagement	in	four	
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relevance	writing	assignments,	each	focusing	on	a	central	biology	concept	in	the	

course.	The	following	dissertation	employed	data	collected	as	part	of	this	

intervention	project.	This	study	involved	coding	and	analyzing	students’	relevance	

writing	about	two	biology	concepts—evolution	(n	=	50)	and	organismic	diversity	(n	

=	38)—with	the	purpose	of	characterizing	dimensions	underlying	undergraduate	

students’	relevance	constructions	of	central	biology	concepts	and	comparing	these	

constructions	across	the	two	different	biology	concepts.	Exploratory	qualitative	

analysis	procedures	were	used	in	the	first	phase	of	this	investigation	to	develop	an	

initial	coding	framework	via	intensive	content	analyses	of	students’	relevance	

writing	products	on	evolution.	A	second	phase	of	qualitative	content	analyses	of	

students’	relevance	writing	about	organismic	diversity	led	to	further	development	

of	the	coding	framework	and	comparative	analyses	of	written	products	across	the	

two	concepts.	Findings	supported	the	dimensional	variability	of	relevance	

constructions	including	the	self-aspect	connected	to	the	content,	the	kind	of	

connection	made,	and	the	type	of	perceived	value,	with	some	notable	differences	

between	the	two	biology	concepts.	Finally,	the	findings	suggested	that	the	

meaningful	connection	engendered	by	the	relevance	construction	experience	

originates	primarily	in	the	experience	of	understanding	one’s	self	within	the	

relation—understanding	the	self	in	relation	to	the	relevant	content;	and	that	

understanding	some	content	in	relation	to	a	component	of	one’s	identity	may	be	

secondary	to	the	disclosure	of	the	self.		This	dissertation	explored	the	ways	in	which	

the	relevance	construction	experience	is	a	vital,	dynamic	process	of	identity	

formation.	It	is	the	findings	from	these	intensive	analyses	that	are	reported	in	detail	
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in	this	dissertation	along	with	an	in-depth	discussion	of	the	theoretical,	

methodological,	and	practical	implications	of	this	content-specific,	

multidimensional,	identity-based	conception	of	relevance.	

	
Keywords:	relevance,	identity,	self,	motivation,	utility-value,	biology	
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CHAPTER	1	

INTRODUCTION	

“He	will	be	ready	to	attend	to	anything	that	touches	his	self.”	
																																		Aristotle,	Rhetoric,	Book	III,	Chapter	14,	Line	1415b	

	

Overview	

	 Educational	researchers	and	teachers	consider	a	student’s	perceived	

relevance	of	course	content	to	be	important	for	adaptive	learning	(Bodner	&	

MacIsaac,	1995;	Harackiewicz	&	Hulleman,	2010;	Harackiewicz,	Tibbetts,	Canning,	&	

Hyde,	2014).	For	example,	scholars	associate	students’	perceived	relevance	of	

academic	content	with	a	variety	of	adaptive	processes	and	outcomes	including	

interest	(Hidi	&	Renninger,	2006),	value	(Hulleman,	Godes,	Hendricks	&	

Harackiewicz,	2010),	engagement	(Ainley	&	Ainley,	2011;	Raved	&	Assaraf,	2011),	

performance	(Hulleman	&	Harackiewicz,	2009),	and	achievement	(Harackiewicz,	

Tibbetts,	Canning,	&	Hyde,	2014).	Others	link	perceived	relevance	with	increased	

motivation	to	carefully	analyze	arguments	and	thereby	increased	likelihood	to	

establish	a	firm	understanding	of	those	arguments	and	to	act	in	accordance	with	

that	understanding	(Petty	&	Cacioppo,	1986).	Furthermore,	early	life	experiences	of	

personal	connection	to	educational	content	can	have	a	positive	influence	on	future	

decision-making,	interests,	and	even	career	trajectory	(Harackiewicz,	Rozek,	

Hulleman,	&	Hyde,	2012;	Simpkins,	Davis-Kean,	&	Eccles,	2006).	

The	implications	for	practice	of	these	findings	are	evident	in	an	increasing	

number	of	interventions	that	aim	to	promote	students’	perceived	relevance	of	

academic	content.	Scholars	have	made	notable	efforts	to	devise	ways	to	promote	
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relevance	among	students,	primarily	through	relevance-writing	interventions—

asking	students	to	write	about	the	connection	of	the	academic	material	to	their	lives	

(Harackiewicz,	et	al.	2014).		Similarly	guided	by	findings	such	as	these,	many	

educational	researchers	and	practitioners	have	constructed	curricula	based	on	their	

views	of	what	appeals	to	students,	designed	learning	programs	that	seek	to	

operationalize	the	power	of	usefulness	as	a	form	of	interest,	and	attempted	to	make	

learning	relevant	to	students	based	on	teachers’	notions	of	what	students	think	is	

important	(Edelson	&	Joseph;	2004).		

	 However,	previous	research	on	relevance	interventions	has	almost	

exclusively	relied	on	expectancy-value	theory	(Eccles,	2009)	and	employed	a	

definition	of	relevance	as	utility	value—the	perceived	instrumentality	of	content	to	

the	student’s	goals	(e.g.,	career	goals;	(Eccles,	2009;	Hulleman,	2007;	Hulleman,	

Godes,	Hendricks,	&	Harackiewicz,	2010).	In	the	most	extensive	empirical	approach	

to	examining	perceived	relevance,	Hulleman,	Harackiewicz	and	their	colleagues	

have	been	asking	college	and	high	school	students	to	relate	academic	content	to	

their	lives,	emphasizing	the	usefulness	of	what	they	are	learning,	especially	towards	

their	career	goals.	In	an	experimental	study,	Hulleman	and	Harackiewicz	(2009)	

used	a	prompt	directed	towards	utility	of	learned	content	in	daily	life	and/or	future	

plans.	Yet	Hulleman	and	Harackiewicz	also	noted	the	need	for	further	investigation	

into	the	cognitive	processes	instigated	by	relevance	writing	interventions	

(Hulleman	&	Harackiewicz,	2009).	More	importantly,	several	researchers	have	

argued	that	relevance	constructions	are	more	complex	than	previously	

acknowledged,	and	can	involve	perceived	connections	with	content	other	than	
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utility	value,	that	involve	other	components	of	task	value	from	expectancy-value	

theory	such	as	intrinsic	value	and	attainment	value,	as	well	as	constructs	from	other	

theories,	such	as	identity	styles(Hartwell	et	al.,	2014;	Kaplan	&	Flum,	2010;	Kozoll	&	

Osborne,	2004;	Muddiman	&	Bainbridge	Frymier,	2009).	Moreover,	research	has	yet	

to	investigate	how	students’	personal	characteristics,	as	well	as	the	learning	context	

and	content	may	frame	students’	relevance	constructions.		

	

Self	&	Self-Relevance	

	 Two	definitional	points	needs	to	be	made	at	the	outset	of	this	paper.	First,	for	

the	purposes	of	this	dissertation,	I	define	“self”	as	the	web	of	self-perceptions	

related	to	values,	goals,	skills,	personal	characteristics,	stories,	and	beliefs	through	

which	a	person	experiences	both	their	individuation	within	and	their	belonging	to	a	

larger	social	group.		In	this	definition,	the	experience	of	self	has	an	inherent	

narrative	dimension.	Stories	provide,	in	the	words	of	Jerome	Bruner	“a	map	of	

possible	roles	and	of	possible	worlds	in	which	action,	thought,	and	self-definition	

are	permissible	(or	desirable).”	(Bruner,	2009)	In	general,	when	I	use	the	words	

“self”	or	“identity”	in	this	dissertation,	which	I	use	interchangeably,	I	am	referring	to	

this	narrative	dimension	of	self.	

Second,	it	is	important	to	distinguish	between	what	I	will	call	object	

relevance—referring	to	relations	between	contents	in	the	world—and	subject-

relevance	or	self-relevance—referring	to	the	relation	of	content	to	the	person’s	self.		

For	example,	the	sort	of	relevance	that	might	be	established	in	a	court	of	law	to	

relate	specific	information	or	evidence	to	other	specific	information	or	evidence	is	
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object-relevance.	Similarly,	in	an	educational	setting,	teachers	might	illustrate	how	a	

theory	can	be	applied	to	practice,	or	how	academic	content	has	important	everyday	

applications,	thereby	establishing	relevance	between	content	in	the	world	in	a	

generic	manner—object-relevance.	On	the	other	hand,	self-relevance	is	established	

when	a	person	actively	generates,	constructs	or	attributes	a	relationship	between	

content	and	the	self,	or	passively	realizes	or	reveals	a	relation	between	content	and	

the	self.			

	

Self-Relevance	Construction	as	an	Identity	Formation	Process	

	 Recent	scholarship	has	understood	identity	exploration	as	an	essential	

element	of	education	(Flum	&	Kaplan,	2006;	Kaplan	&	Flum,	2012;	Kaplan,	Sinai,	&	

Flum,	2014;	Nakkula,	2003;	Hartwell	&	Kaplan,	in	process,	2017).	My	approach	to	

self-relevance	is	situated	within	this	identity-focused-education	framework.	The	

identity-focused-education	perspective	understands	self-relevance	as	a	vital	

starting	point	to	deeper	identity	exploration,	and	emphasizes	the	learner’s	agency	

and	self-exploration	in	the	classroom	over	performance	and	knowledge	acquisition	

(Hartwell	&	Kaplan,	in	process,	2017;	Cooper,	2014;	Kaplan	et	al.,	2014;	Nakkula,	

2003;	Flum	&	Kaplan,	2006).	When	students	find	meaningful	connections	between	

academic	content	and	the	self,	they	become	vested	participants	in	the	larger	

discourse	by	which	knowledge	is	negotiated,	established,	and	conceived	(Gee,	

2000).		

	 	Born	out	of	the	identity-focused-education	framework,	Hartwell	and	Kaplan	

(2012)	developed	and	operationalized	an	identity-based	model	of	relevance	as	the	
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theoretical	foundation	to	investigate	the	characteristics	of	students’	

phenomenological	experiences	of	self-relevance	in	9th	grade	biology	classrooms.	

This	identity-based	model	conceives	of	self-relevance	as	a	perception	that	some	

component	of	the	environment	connects	to	some	aspect	of	the	constructed	self.		

Building	on	the	same	premise,	namely	that	self-relevance	is	essentially	an	identity-

based	appraisal,	my	conceptualization	aims	to	take	the	Hartwell	and	Kaplan	

understanding	a	step	deeper	into	the	personal	(identity-based)	phenomenology	of	

the	self-relevance	experience.	It	is	my	contention	that	the	essence	of	the	self-

relevance	experience	is	the	disclosure	of	the	self	in	relation	to	the	world.	In	other	

words,	self-relevance	is	the	experience	of	understanding	one’s	self	within	a	relation	

to	the	relevant	content.	The	meaningful	connection	inherent	in	the	self-relevance	

experience	originates	not	just	in	the	event	of	understanding	some	content	in	

relation	to	a	component	of	one’s	identity;	it	originates	primarily	in	the	experience	of	

understanding	one’s	self	within	the	relation.	Conceptualized	in	this	manner,	the	self-

relevance	experience	is	a	vital	dynamic	process	of	identity	formation.	

		 Part	of	the	constructive	process	engendered	by	the	self-relevance	experience	

can	be	characterized	as	an	event	of	appropriation—the	appropriation	of	the	content	

into	one’s	story,	and	the	re-appropriation	of	one’s	self	(or	story)	within	the	relation,	

a	re-affirmation	of	one’s	self	in	relation	to	the	relevant	content.		

		 Students	are	not	passive	consumers	of	education	or	knowledge.	Learning	is	

not	a	passive	process.	Recognizing	and	operationalizing	self-relevance	opportunities	

in	educational	contexts	is	to	acknowledge	that	meaningful	learning	is	not	the	

passive	consumption	of	knowledge	but	the	active	participation	in	and	generation	of	



	 6	

knowledge.	Learning	is	the	consummation	of	knowledge	and	the	learner.	This	

consummation	occurs	most	simply	in	the	self-relevance	experiences	of	the	learner.	

And	in	such	occurrences	of	meaningful	learning,	the	self-relevance	experience	

confers	greater	depth	to	both	parties	in	the	relation	(to	the	content	as	well	as	to	the	

self).	

		 There	is	also	an	element	of	choice	engendered	in	the	self-relevance	

experience.	The	construction	of	self-relevance	is,	in	each	instance,	a	decision.	We	

choose	to	relate	to	one	thing	over	another.	Through	the	amalgamation	of	self-

relevance	constructions	we	act	as	the	architects	of	our	identities.	Accordingly,	self-

relevance	constructions	provide	a	window	into	the	architecture	of	the	self.	

Therefore,	we	can	explore	the	self	through	examination	of	self-relevance	

constructions.	

		 The	constructive	crux	of	the	self-relevance	experience	is	that	it	instantiates	

the	creation	and/or	recreation	of	the	self.		Similar	to	the	act	of	committing	to	some	

life	defining	decision,	although	on	a	smaller	scale,	the	act	of	self-relevance	

construction	(or	the	many	acts	of	it)	is	an	act	in	which	we	make	ourselves	who	we	

are,	we	write	our	own	narratives,	author	our	identities.	In	this	sense,	the	relational	

event	of	self-relevance	construction	is	itself	individuating	and	generative.	

		 The	self-relevance	experience	represents	an	instantiation	of	human	agency	in	

the	authorship	of	self.	To	extend	the	analogy	of	authorship,	each	self-relevance	

construction	is	like	a	sentence,	phrase,	stanza,	or	verse	in	the	story	of	an	individual.	

And	like	any	narrative	work,	some	phrases	carry	more	weight	in	shaping	the	overall	
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story.	However,	each	phrase	represents	the	intention	and	agency	of	the	author	and	

can	be	examined	as	a	manifestation	of	that	creative	agency.	

	 		

Objectives	

The	overarching	goal	of	this	dissertation	was	to	explore	a	conception	of	self-

relevance	construction	as	process	of	identity	formation.	This	conceptualization	

takes	the	current	understanding	of	relevance	a	step	beyond	its	current	use	in	the	

literature	and	into	the	arena	of	integration	of	learning	and	identity	exploration.	My	

content	analyses	of	students’	self-relevance	constructions	sought	to	lay	some	

conceptual	groundwork	for	considering	self-relevance	as	a	multidimensional	and	

variable	process	of	identity-formation,	and	to	frame	this	process	by	the	participant’s	

role	identity	as	a	student	in	an	undergraduate	biology	course.	

	 I	explore	the	conceptual	and	phenomenological	landscape	of	perceived	self-

relevance	and	the	individual	(identity-based)	and	contextual	processes	that	underlie	

the	construction	of	different	types	of	self-relevance.	I	went	about	this	in	two	main	

phases.	In	the	first	phase	my	objective	was	to	examine	the	various	potential	

dimensions	that	characterize	undergraduate	science	students’	construction	of	the	

self-relevance	of	biology	course	content	and	how	these	may	differ	by	biological	

content	and	individual	characteristics.	Specifically,	I	focused	on	identifying	

dimensions	in	students’	self-relevance	constructions	about	two	different	biology	

concepts:	evolution	and	organismic	diversity.		

This	investigation	relied	on	a	multidimensional	model	of	relevance	that	

specifies	three	general	dimensions:	(1)	the	Contextual	Target	(e.g.,	academic	
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content),	which	refers	to	the	external-to-the-self	target	of	the	self-relevance	

construction;	(2)	the	Identity	Target,	which	refers	to	the	self-aspect	to	which	the	

Contextual	Target	is	connected;	and	(3)	the	Relevance	Lens,	which	refers	to	the	type	

of	connection	made	between	the	contextual	target	and	the	identity	target	(Hartwell	

et	al.,	2014).	Qualitative	content	analysis	of	undergraduate	introductory	biology	

students’	relevance	writing	about	the	concepts	of	evolution	(n=50)	and	organismic	

diversity	(n=38)	supported	the	dimensional	variability	of	self-relevance	

constructions	including	the	specific	aspect	within	the	contextual	target,	the	

particular	self-aspects	connected	to	the	content,	the	kind	of	connection	made	

between	the	content	and	the	identity	target,	the	type	of	perceived	value,	and	for	

some,	the	perceived	cost	of	connecting	the	content	to	one’s	life;	with	some	notable	

differences	between	the	two	biology	concepts	that	highlight	the	content-specificity	

of	self-relevance	constructions.		

In	the	second	phase	my	objective	was	to	shed	further	light	on	the	findings	

from	the	first	phase—namely,	the	variability	in	individuals’	self-relevance	

constructions—via	an	in-depth	analysis	of	the	individual	characteristics	and	

processes	that	underlie	the	self-relevance	experience.	The	meanings	that	people	

produce	when	they	construct	relevance	and	how	those	meanings	are	affected	by	the	

uniqueness	of	the	concept	and	the	personal	characteristics	anchored	in	their	role	

identities	(e.g.	as	a	student,	as	a	biology	student	in	this	context,	as	a	religious	person,	

as	a	problem-solver,	as	a	child	of	immigrant	parent’s	who	relentlessly	voiced	their	

expectations	that	all	their	children	should	become	doctors	etc.)	has	been	largely	

ignored	in	the	literature.	To	address	this	gap	in	the	literature,	my	second	major	
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focus	in	this	dissertation	was	to	identify	and	investigate	the	identity-formation	and	

motivational	processes	underlying	individuals’	self-relevance	experiences	and	the	

relationships	between	these	processes,	and	the	various	dimensions	of	self-relevance	

that	they	constructed.	Specifically,	I	selected	individual	participants	who	differed	on	

patterns	of	self-relevance	dimensions	and	motivational-cognitive	profiles	and	

employed	fine-grained	analyses	at	the	unit-of-analysis	of	the	individual	to	create	

storylines	of	their	motivation,	cognition	and	patterns	of	self-relevance	dimensions	

across	the	two	concepts.		My	fine-grained	analyses	sought	to	arrive	at	insights	

regarding	the	processes	that	underlie	the	nature	of	the	self-relevance	construction	

experience,	to	shed	light	on	the	unit-of-analysis	of	individual-in-context	as	the	basis	

of	self-relevance	construction,	and	to	provide	a	more	comprehensive	integration	of	

the	individual	characteristics	giving	rise	to	self-relevance	construction.	Moreover,	

these	analyses	aimed	to	further	highlight	the	diversity	and	complexity	of	the	

processes	underlying	students’	self-relevance	construction	experiences.	

	

	
Outline	of	the	Dissertation	
	
	 This	dissertation	continues	with	Chapter	2	in	which	I	review	the	literature	on	

relevance-writing	interventions	and	elaborate	on	the	knowledge	gaps	in	this	

emerging	body	of	knowledge	that	undergird	the	guiding	research	questions.	Then,	

in	Chapter	3,	I	present	the	methodology	of	the	IES-funded	project	within	which	the	

data	were	collected,	and	the	analyses	I	conducted	(presented	at	the	AERA	2016	and	

2017	annual	conferences)	to	answer	my	research	questions.	I	then	present	the	

specific	methods	for	each	phase	of	the	study	and	provide	and	in-depth	discussion	of	
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my	findings	in	Chapter	4.		Finally,	in	Chapter	5	I	address	some	of	the	limitations	of	

this	study,	suggest	some	potentially	fruitful	directions	for	future	investigations	in	

this	domain	and	provide	concluding	remarks	regarding	the	ways	my	findings	

contribute	to	practice,	and	to	the	broader	relevance	research	literature.	
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CHAPTER	2	

LITERATURE	REVIEW	&	THEORETICAL	FRAMEWORK	

	

	 Relevance,	and	the	promotion	of	relevance,	is	a	vitally	important	factor	in	the	

considerations	of	curricular	and	educational	programing	developers,	psychological	

and	educational	researchers,	and	information	scientists.		The	focus	of	this	chapter	is	

to	review	the	literature	on	relevance	and	relevance	interventions	and	describe	the	

different	theoretical	perspectives	that	have	influenced	each	approach	to	relevance.		

Particular	attention	will	be	given	to	relevancy	literature	that	contributes	to	

conceptualizations	of	students’	constructions	of	relevance	when	interacting	with	

undergraduate	science	curricula.	Additionally,	the	theoretical	models	that	structure	

a	multidimensional	concept	of	relevance	are	described	and	analyzed	below	in	order	

to	build	a	more	rigorous	and	complete	construct	for	both	research	and	application	

in	interventions.		

	

PERSPECTIVES	FROM	EDUCATION	

	 The	critical	importance	of	relevance	as	an	educational	tool	is	not	a	new	idea.	

At	the	turn	of	the	century	John	Dewey	was	hailing	relevance	as	an	educational	

imperative	(Dewey	1900,	1902,	1913).	Dewey	described	the	job	of	the	educators	as	

“that	of	inducing	a	vital	and	personal	experiencing,”—teachers	as	conjurers	of	that	

profound,	transformative	event	of	discovery,	the	experience	of	connecting	ideas	to	

the	self	(Dewey,	1902;	Pugh	&	Girod,	2007).		In	this	light,	Dewey’s	perspective	on	

learning	unfolds	as	a	phenomenology	of	discovery	and	epiphany.		
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	 Dewey	argued	that	to	generate	interest	and	motivation	in	students,	schools	

needed	to	incorporate	aspects	of	students’	lives	into	the	curriculum.		He	advanced	

the	idea	that	in	school,	subjects	should	be	selected	“…in	relation	to	the	child's	

present	experience,	powers,	and	need;	and	that	(in	case	he	does	not	perceive	or	

appreciate	this	relevancy)	the	new	material	should	be	presented	in	such	a	way	as	to	

enable	the	child	to	appreciate	its	bearings,	its	relationships,	its	value	in	connection	

with	what	already	has	significance	for	him.”	(Dewey,	1913	p.	23)	Experiential	

curricula	would,	in	Dewey’s	estimation,	afford	students	knowledge	through	action	

and	practice	while	they	learn	to	become	members	of	society.	His	was	a	radical	and	

brilliant	vision	of	a	world	in	which	education	and	life	are	enmeshed	and	inextricably	

integrated.	“School	itself	shall	be	made	a	genuine	form	of	community	life,	instead	of	

a	place	set	apart	to	learn	lessons.”	(Dewey,	1900,	p.	11)		

The	Deweyan	perspective	on	the	role	of	relevance	in	effective	learning	

provided	an	important	conceptual	foundation	for	the	research	conducted	in	this	

dissertation.		Specifically,	Dewey’s	insistence	that	effective	learning	occurs	in	the	

interaction	between	the	student’s	personal	experiences	and	educational	content	

served	as	a	theoretical	launching	pad	for	the	identity-based	conceptualization	of	

relevance	taken	herein.		

	 Many	other	educational	researchers	have	maintained	the	idea	that	finding	

connections	between	content	and	the	self	is	a	vital	part	of	learning		(Muddiman	&	

Bainbridge	Frymier,	2009b;	Shahrill	&	Clarke,	2014).	Survey	research	suggests	that	

students	who	perceive	course	content	as	relevant	to	their	needs,	goals,	and	interests	

see	more	value	in	the	material	and	have	greater	motivation	to	study	than	students	
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who	report	that	their	instructors	do	not	effectively	communicate	the	relevance	of	

content	(Frymier	&	Shulman,	1995).	Accordingly,	many	educators	have	come	to	

regard	relevance	as	an	important	access	point	for	promoting	deep	learning	and	

adaptive	engagement	in	school	(Fitzgerald,	Dawson,	&	Hackling,	2013;	Levitt,	2002;	

Bransford,	Brown,	&	Cocking,	1999).				

	 Research	into	student	perspectives	confirms	the	importance	of	promoting	

relevance	in	school	(Bridgeland,	DiIulio	Jr,	&	Morison,	2006).	Studies	have	routinely	

found	that	students	commonly	express	how	imperative	it	is	for	them	to	see	

connections	between	their	lives	and	what	they	are	learning	in	school	(Hagay	&	

Baram-Tsabari,	2011;	Muddiman	&	Frymier,	2009).	In	a	remarkable	effort	to	

understand	why	students	drop	out	of	high	school,	Bridgeland,	Dilulio	and	Morrison	

(2006)	interviewed	a	large,	ethnically	and	racially	diverse	sample	(n	=	467)	of	16	to	

25-year-olds	who	had	dropped	out	of	public	high	schools	in	25	different	

geographically	and	demographically	diverse	locations	(large	cities,	suburbs	and	

small	towns).	They	found	that	the	absence	of	relevance	of	educational	content	was	a	

determining	factor	in	why	high	school	students	chose	to	drop	out.	Four-out-of-five	

students	in	the	study	reported	that	more	relevance	in	classroom	learning	would	

have	significantly	improved	the	likelihood	of	them	staying	in	school.	The	

overwhelming	majority	of	students	in	this	study	reported	the	need	to	see	the	

connection	between	school	and	life,	for	more	opportunities	for	real-world	learning,	

and	experiential	learning.	The	above	studies	reflect	how	both	students	and	teachers	

believe	that	perceived	relevance	of	academic	content	promotes	more	engaging,	

focused,	and	substantive	educational	experiences	(Assor	et	al.,	2002;	Newby,	1991).	
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Indeed,	all	stakeholders	in	the	classroom	appear	to	believe	that	fostering	relevance	

is	an	essential	piece	of	successful	education	(Bransford	et	al.,	1999).	

	 Promoting	relevance	is	widely	acknowledged	as	an	important	step	towards	

improving	STEM	education.	The	National	Research	Council	(2002)	argued	that	

academic	material	in	STEM	is	often	presented	to	students	in	ways	that	are	not	

meaningful	to	them.	More	recently,	the	National	Research	Council	(2012)	proposed	

that	successful	science	education	must	be	grounded	in	the	interests	and	experiences	

of	the	student.		Similarly,	Stipek	(2011)	contended	that	tying	science	content	to	

students’	lives	and	interests	is	critical	for	science	education	reform.	Efforts	to	realize	

this	goal	are	born	out	in	arguments	for	developing	science	curricula	geared	towards	

transforming	how	students	view	their	experiences	both	inside	and	outside	of	the	

classroom	(Pugh	2004,	2011),	as	well	as	in	the	development	of	science	textbooks	

that	provide	opportunities	for	students	to	see	how	content	connects	to	their	lives	

(Reece,	Taylor,	Simon,	and	Dicky;	2012).	

	

RELEVANCE,	MOTIVATION	&	MOTIVATION	TO	CONSTRUCT	RELEVANCE	

	 An	overarching	objective	of	this	dissertation	is	to	achieve	a	more	nuanced	

and	expansive	understanding	of	the	experience	of	relevance	from	the	student’s	

perspective.	The	critical	role	that	perceived	relevance	plays	in	the	enterprise	of	

education—the	relationship	between	relevance	and	motivation—will	be	examined.		

As	for	the	actual	practice	of	education,	relevance	is	important	because	it	holds	the	

potential	to	motivate	learning.	Previous	experimental	research	has	established	

strong	relationships	between	perceived	relevance	and	motivational	processes.	This	



	 15	

section	provides	a	more	detailed	review	of	the	relationships	between	relevance	and	

motivation	established	in	the	literature.		

	 The	link	between	relevance	and	motivation	is	widely	accepted	among	

scholars	(J.	Eccles,	2009;	Ford,	1992;	Frey	&	Fisher,	2010;	Frymier	&	Shulman,	1995;	

Hofer	&	Busch,	2011).	Researchers	have	investigated	the	relations	of	relevance	with	

key	adaptive	motivational	processes,	and	found	it	to	be	associated	with	interest	

(Hidi	&	Renninger,	2006),	engagement	(Ainley	&	Ainley,	2011;	Raved	&	Assaraf,	

2011)	and	performance	(Hulleman	&	Harackiewicz,	2009).	Frymier	and	Shulman	

(1995)	found	relevance	to	be	associated	with	motivation	to	study,	particularly	when	

content	was	made	relevant	to	students'	personal	and	career	goals.	In	several	studies	

over	the	past	decade,	Harackiewicz	and	colleagues	have	shown	that	when	course-

relevant	connections	are	a	part	of	the	learning	experience	there	is	an	increase	in	

student	interest,	engagement,	and	achievement.	These	findings	have	led	many	

educational	researchers	to	experiment	with	ways	to	promote	motivation	in	students	

by	providing	them	with	opportunities	to	construct	relevance	to	content	

(Harackiewicz,	et	al.	2014).	However,	the	findings	from	these	programs	of	research	

suggest	that	students	are	often	unmotivated	to	participate	in	relevance	

interventions.	Some	researchers	have	resorted	to	coaxing	students	with	extrinsic	

incentives	to	get	them	to	participate	in	relevance	writing	interventions	

(Harackiewicz	et	al.,	2014).	Poignantly,	Cromley	and	colleagues	(2016)	noted	that	

when	the	task	is	not	graded,	many	students	elect	not	to	engage	in	it	at	all.	Yet	

research	is	scant	on	the	motivational	processes	that	underlie	students’	choices	to	

take	advantage	of	opportunities	to	construct	relevance	to	academic	content.	
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Therefore,	one	of	the	major	goals	of	the	current	study	is	to	investigate	the	

motivational	processes	that	underlie	students’	choice	to	engage	or	not	engage	in	a	

brief	relevance-writing	intervention.	

	

CONCEPTIONS	OF	RELEVANCE:	THE	EXPECTANCY-VALUE	PERSPECTIVE	

	 Numerous	studies	in	motivation	research	have	found	that	perceiving	

something	as	relevant	either	enhances	its	value	or	establishes	its	value	(Wigfield	&	

Cambria,	2010).	Expectancy-value	theory	(Eccles	&	Wigfield,	2002)	is	the	dominant	

theoretical	framework	underlying	relevance	research,	and	in	recent	decades	it	has	

gained	substantial	empirical	support	for	researching	student	choices.	Accordingly,	

expectancy-value	theory	also	provides	a	suitable	framework	for	understanding	why	

students	make	choices	to	participate	in	relevance	writing	interventions.	The	

theoretical	assumptions	of	expectancy-value	theory	have	important	implications	for	

motivational	interventions	such	as	relevance	writing.		

	 Eccles’	expectancy-value	theory	(Eccles	&	Wigfield,	2002;	Wigfield	&	

Cambria,	2010)	conceptualizes	relevance	as	a	component	of	task	value.	In	general,	

task	value	refers	to	the	personal	appraisals	one	attaches	to	an	activity	(Hulleman,	

Barron,	Kosovich,	&	Lazowski,	2016).	Eccles	and	Wigfield	(2002)	divide	task-value	

into	four	elements:	intrinsic,	attainment,	utility,	and	cost.	However,	the	majority	of	

relevance	research	within	the	expectancy-value	framework	conceptualizes	

relevance	as	a	component	of	utility	value	(Hulleman	et	al.,	2010;	Hulleman	&	

Harackiewiecz,	2009).	Within	this	framework,	perception	of	utility	value	refers	to	

individuals’	sense	that	engagement	in	the	task	at	hand	is,	or	will	be,	useful	for	the	
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achievement	of	their	goals.	Accordingly,	conceptualizing	relevance	of	content	as	

utility	value	refers	to	perceiving	the	academic	content	as	instrumental	to	goals	other	

than	learning	and	understanding	the	content,	and	most	commonly	to	career	goals.	

Intrinsic	value,	another	potential	component	of	task	value,	reflects	the	sense	of	

enjoyment	or	interest	the	person	associates	with	the	task	(Eccles,	2009).	Attainment	

value	reflects	the	sense	that	the	task	affords	the	actualization	of	important	elements	

in	the	person’s	identity	(Eccles,	2009).		

	 According	to	expectancy-value	theory,	an	individual’s	expectations	of	success	

and	the	extent	to	which	they	value	a	given	task	play	a	determining	role	in	their	

choice	to	engage	and	persist	in	it	(Barron	&	Hulleman,	2015;	Canning	&	

Harackiewicz,	2015;	Elliot	&	Dweck,	2005).	Researchers	working	within	the	

expectancy-value	perspective	have	proposed	three	categories	of	task	value:	utility	

(usefulness),	attainment	(importance),	and	intrinsic	interest	(Eccles,	1983;	Wigfield	

&	Eccles,	2000).	These	positive	valence	perceptions	are	mitigated	by	the	cost	of	a	

particular	action	(Eccles,	1983).		Intrinsic	value	refers	to	the	genuine	interest	and	

enjoyment	one	associates	with	the	task;	attainment	value	reflects	the	sense	that	the	

task	allows	the	actualization	of	elements	in	one’s	identity;	and	utility	value	reflects	

the	sense	that	engagement	in	the	domain	or	task	is	useful	to	the	achievement	of	

personal	goals	(Eccles,	2009).		In	turn,	cost	reflects	perceptions	of	the	price	involved	

in	the	engagement	in	a	task.	Relevance	has	been	referenced	commonly	within	the	

expectancy-value	literature,	but	most	often	in	relation	to	utility	value.	
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EXPECTANCY-VALUE	THEORY:	A	FOCUS	ON	UTILITY	VALUE	

	 The	personal	appraisals	by	which	one	ascribes	value	to	a	task	play	a	central	

role	in	the	initiation	and	maintenance	of	engagement	with	the	task	(Bøe	&	

Henriksen,	2015;	Harackiewicz	et	al.,	2014;	C.	Hulleman	&	Barron,	2015;	Sandoval	&	

Harven,	2011).	Although	expectancy-value	theory	defines	four	task-value	elements	

(intrinsic,	attainment,	utility,	and	cost),	research	has	focused	on	demonstrating	how	

perceived	usefulness	of	a	task	to	one’s	external	goals	is	a	strong	predictor	of	

achievement	behavior	(Canning	&	Harackiewicz,	2015).		

	 In	general,	studies	that	have	looked	specifically	at	interventions	that	target	

students’	perceptions	of	task	value	indicate	that	different	interventions	were	

effective	for	students	with	different	characteristics	(Harackiewicz	et	al.,	2014).	One	

puzzling	finding	from	such	research	is	that	interventions	that	have	focused	on	the	

utility	of	the	task	seem	to	enhance	motivation	in	students	with	low	outcome	

expectations	and	have	little	influence	on	the	motivation	of	students	with	high	

outcome	expectations	(Canning	&	Harackiewicz,	2015;	Hulleman	&	Harackiewicz,	

2009).	For	example,	in	an	experimental	study	in	which	students	either	wrote	about	

the	relevance	of	a	math	technique	that	they	learned,	or	wrote	about	something	

unrelated	to	the	task,	it	was	found	that	students	who	had	initially	doubted	their	

ability	for	the	math	technique	were	more	interested	in	using	the	technique	in	the	

future	and	performed	better	when	they	had	applied	the	math	technique	to	their	own	

lives	(Hulleman	et	al.,	2010).	Similarly,	other	studies	have	found	that	information	

about	every	day	utility	value	(e.g.,	calculating	tips	at	a	restaurant),	was	more	

effective	for	undergraduates’	who	had	low	expectations	of	success	at	the	start	of	the	
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study	(Canning	&	Harackiewicz,	2015;	Durik	&	Harackiewicz,	2007).	The	extant	

literature	offers	little	in	terms	of	clues	as	to	why	relevance	interventions	are	more	

beneficial	for	students	with	low	outcome	expectations	than	for	those	with	high	

outcome	expectations.		

	

AN	IDENTITY-BASED	MODEL	OF	RELEVANCE	

	 The	construction	and	exploration	of	various	aspects	of	one’s	self	or	identity	

represents	one	of	the	core	developmental	features	of	adolescence	and	young	

adulthood	(Eccles,	2009;	Erikson,	1959;	Kaplan	&	Flum,	2010;	Marcia,	1980;	Roeser,	

Peck	&	Nasir,	2006;	Steinberg,	2011).		Researchers	have	examined	various	facets	of	

identity,	including	its	structure	(Erikson,	1959;	Marcia,	1980;	Markus	&	Nurius,	

1986),	how	it	is	explored	(Berzonsky,	1994;	Marcia,	1980),	its	elucidation	as	an	a	

priori	condition	of	personality	change	and	its	integral	role	in	the	therapeutic	process	

in	general	(Kegan,	1982;	Meador	&	Rogers,	1984;	C.	Rogers,	2012;	C.	R.	Rogers,	

2007)	,	and	its	centrality	in	motivational	and	educational	processes	(Kaplan	&	Flum,	

2010;	Roeser	et	al.,	2006;	(J.	Eccles,	2009;	Kaplan	&	Flum,	2012;	Peck,	2006)	).		The	

main	contention	undergirding	this	dissertation	is	that	at	its	core,	the	perception	of	

relevance	is	about	identity.			

Recently,	Hartwell	and	Kaplan	(2014)	proposed	a	broad,	complex	definition	

of	self-relevance	that	affords	students	a	more	open-ended	generation	and	

interpretation	of	the	relevance	of	content	to	their	lives.	In	this	model,	relevance	is	

conceptualized	as	the	connection	between	content	and	the	students’	self,	and	is	

comprised	of	three	general	dimensions:	an	identity	target,	a	contextual	target,	and	
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the	connecting/relevance	lens.	Identity	targets	refer	to	the	self-aspects	of	the	

individual	to	which	the	academic	content	is	connected,	such	as	personal	goals,	

values,	interests,	self-definitions,	and	other	self-related	processes.	Contextual	

targets	refer	to	an	aspect	or	attribute	of	the	learning	environment	that	the	student	

connects	to	the	identity	target.	These	can	include	the	specific	academic	content,	the	

learning	activity,	social	characteristics	of	the	environment,	or	teacher	

characteristics,	and/or	other	aspects	of	the	learning	environment.	The	connecting	or	

relevance	lens	refers	to	the	cognitive-affective	strategy	by	which	the	individual	

connects	the	contextual	target	with	the	identity	target;	it	represents	the	underlying	

meaning	behind	the	relevance	construction.	The	relevance	lens	could	be	utility	

value,	but	it	might	also	be	intrinsic	value	(e.g.,	connecting	content	to	personal	

interest	through	finding	it	interesting	or	enjoyable),	or	attainment	value	(e.g.,	

connecting	an	academic	activity	to	one’s	personal	values	through	its	actualizing	an	

important	aspect	of	the	self).		

The	multidimensional	model	of	relevance	construction—with	its	three	facets	

of	an	identity	target,	a	contextual	target,	and	a	connecting/relevance	lens	to	connect	

these	two	targets—offers	a	nuanced	and	more	inclusive	conceptual	perspective	on	

perceived	relevance.	The	motivational	processes	of	students	in	educational	settings	

involve	highly	complex	dynamics	that	call	for	theoretical	models	and	research	

methods	that	conceptualize	and	assess	these	processes	in	line	with	their	complex,	

dynamic,	and	non-linear	nature	(Kaplan,	Katz,	&	Flum,	2012).		
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MEANING	MAKING	&	SELF-RELEVANCE	

Kaplan,	Katz	and	Flum	(2012)	offer	a	contextualized	narrative	approach	to	

research	the	interaction	of	role-identity	and	motivation	in	relevance	construction.		

Student	action	emerges	from	the	dynamic	integration	of	four	inter-related	

components:	Personal	Epistemology,	Sense	of	Purpose,	Self-Perceptions,	and	Action	

Possibilities	(Maehr,	1984;	Kaplan	&	Maehr,	2002;	Kaplan	et	al.,	2012).	Personal	

Epistemology	refers	to	the	student’s	beliefs	about	the	nature	of	knowledge	and	

learning.	Such	beliefs	determine	students’	understanding	of	what	can	and	should	

happen	and	frame	interpretive	systems	involving	causal	attributions	and	

expectations	for	what	will	occur	in	their	learning	experiences.	Sense	of	Purpose	

refers	to	the	student’s	purposes	and	goals	of	learning	and	encompasses	the	

perceived	general	purpose	of	education	as	well	as	more	specific	goals	of	various	

educational	content	in	different	contexts	(e.g.	a	university	biology	course)	(Maehr,	

1984).	Self-Perceptions	are	defined	as	the	student’s	beliefs	and	perceptions	of	

themselves—abilities,	interests,	personality	characteristics,	and	other	self-attributes	

perceived	as	relevant	to	their	role	as	student.	Students’	sense	of	self-efficacy	is	

prominent	in	this	component,	but	other	self-perceptions	may	become	salient	

depending	on	personal	dispositions	and	contextual	characteristics	(Kaplan	&	Maehr,	

2002).	Finally,	Action	Possibilities	refer	to	the	student’s	perceptions	regarding	which	

particular	actions	are	possible	for,	compatible	with,	and	useful	for	attaining	their	

personal	(e.g.	career)	goals	(Maehr,	1984).	The	model	identifies	the	broad	culture,	

the	student’s	personal	dispositions,	and	the	characteristics	of	the	social-educational	
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context	as	antecedents	to	the	continuously	emergent	nature	of	each	component	and	

their	joint	alignment	(Kaplan	et	al.,	2012).		

This	model	suggests	that	endorsement	and	motivation	for	engaging	in	

particular	learning	strategies	requires	that	these	strategies	are	perceived	as	action	

possibilities	and	are	in	alignment	with	the	student’s	personal	epistemology,	sense	of	

purpose,	and	self-perceptions.	In	turn,	students	will	resist	intervention	strategies	

that	are	perceived	to	be	in	conflict	with	the	components	of	their	identity	system,	or	

will	endorse	them	very	partially	(Kaplan	et	al.,	2012).			

A	common	underlying	assumption	behind	relevance	writing	interventions	is	

that	the	construction	of	relevance	occurs	at	an	individual	level.	However,	research	

on	identity	exploration	and	formation	emphasizes	the	inherently	social	and	

relational	nature	of	self-related	reflection	and	formation	of	identity	commitments	

(Josselson,	1994;	Marcia,	1993).	Social	interactions	and	negotiations	are	central	to	

the	construction	of	meanings	of	context	and	situations,	the	self	in	the	situation,	and	

the	actions	that	are	normative	and	possible		(Vygotsky,	1978;	Wertsch,	1985).		

Accordingly,	endorsement	of	the	relevance	of	a	particular	concept	within	a	shared	

context	is	likely	to	involve,	and	at	times	to	require,	social	interactions	that	would	

encourage	reflection	on	and	negotiation	of	the	compatibility	of	the	concept	with	the	

individual’s	identity.	The	role	identity	and	motivation	model—its	components	and	

its	assumptions	of	contextual	dynamism—provides	a	helpful	framework	for	

characterizing	(coding	and	analyzing)	students’	narratives	about	their	experiences	

in	shared	educational	contexts.	

Meaning	is	the	critical	determinant	of	motivation.	Whether	or	not	persons	will	
invest	themselves	in	a	particular	activity	depends	on	what	the	activity	means	to	
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them.	Persons,	it	may	be	assumed,	characteristically	bring	a	certain	package	of	
meanings	with	them	into	a	situation,	which	determines	their	behavior	in	the	
particular	situation	at	hand.	There	are	also	features	of	any	given	situation	that	
affect	the	meanings	that	may	arise	there	for	the	person.	It	is	these	meanings	
that	determine	personal	investment	(Maehr,	1984,	p.	123).	
	

In	line	with	scholarship	that	has	focused	on	the	experience	of	the	student,	this	study	

will	utilize	a	contextualized	narrative	approach	that	is	attentive	to	meaning	and	the	

processes	by	which	meanings	are	constructed	(Bruner,	1990;	Creswell,	2006;	

Mitchener	&	Schmidt,	1998).	

Several	relevance	researchers	have	expressed	the	need	to	use	analytic	

approaches	that	can	capture	students’	intervention	experiences	more	

comprehensively	(Ryan	&	Deci,	2009;	Sandoval	&	Harven,	2011;	Schmidt,	Maier,	&	

Nückles,	2012)	.	This	study	aims	to	do	just	that.	The	content	analyses	of	both	the	

relevance	writing	products	and	students’	feedback	on	their	intervention	

experiences	are	intended	to	further	elucidate	and	contextualize	students’	

perceptions	and	experiences,	and	also	to	link	them	to	both	individual	characteristics	

and	contextual	features	of	instruction	and	the	intervention.	It	is	my	contention	that	

investigations	into	student	motivation	are	particularly	informative	when	they	focus	

on	students’	perceptions	of	specific	tasks	or	experiences.	Furthermore,	investigating	

the	underlying	motivational	processes	engaged	by	the	intervention	features	will	

contribute	to	a	better	understanding	of	which	aspects	of	relevance	interventions	are	

most	effective	and	what	makes	them	effective.	In	particular,	this	study	focused	on	

understanding	the	interplay	of	individual	students'	characteristics	and	the	

specificity	of	the	target	concept	within	relevance	construction	in	the	educational	

context.			
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The	construction	of	meaning	is	a	primary	human	occupation	that	guides	

cognition,	emotion,	and	behavioral	intentions	(Bruner,	1990;	Kaplan,	Flum,	&	

Kemelman,	2009;	Kegan,	1982;	Maehr,	1984)	.	Scholars	have	argued	that	perceived	

relevance	is	a	foundational	step	in	meaning	making	(Brooks	&	Brooks,	1993;	Savery	

&	Duffy,	1993).	People	construct	the	meaning	of	situations	via	the	stories	or	

narratives	they	tell	themselves	and	others	(Bruner,	1986,	1990).	These	narratives	

are	both	individual	and	collective	constructions,	generated	in	and	appropriated	

from	personal	and	cultural	processes	(Bruner,	1990;	Wertsch,	1991).	For	example,	

Kaplan	and	colleagues	(2009)	conducted	an	interview	study	to	investigate	the	ways	

students	construct	the	meaning	of	a	particular	academic	setting.	In	their	study,	four	

main	themes	emerged	as	central	in	the	integrative	process	of	meaning	making	of	

academic	engagement:	self	and	identity,	contextual	characteristics,	situational	

characteristics,	and	meaning-making	strategies	(Kaplan	et	al.,	2009).	Their	in-depth	

case	studies	revealed	numerous	factors	to	be	at	play	(e.g.	cultural,	developmental,	

personal,	contextual,	situational)	in	students’	meaning	making	within	the	

educational	context.	Moreover	the	authors	found	that	these	factors	manifested	with	

varying	degrees	of	salience	for	students’	in	relation	to	their	perceptions	of	the	

purpose	of	contexts	and	situations,	identity	and	self-processes.		Overall,	studies	such	

as	this	make	abundantly	clear	how	complex,	multidimensional	and	dynamic	are	the	

integrative	processes	involved	in	meaning	making.		
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CONTENT	SPECIFICITY	&	THE	INDIVIDUAL	IN	CONTEXT	

It	is	surely	evident	to	the	reader	that	the	perspective	emphasized	herein	is	

particularly	attentive	to	the	subjective	aspects	of	the	relevance	experience.	The	

underlying	assumption	of	this	perspective	is	that	relevance	is	rooted	in	the	

meanings	that	a	given	context	or	content	holds	for	a	person.	The	effects	that	

particular	content	(e.g.	concepts	such	as	evolution,	organismic	diversity)	or	contexts	

(e.g.	biology	courses,	motivational	interventions)	can	have	on	an	individual	(e.g.	

motivating,	relevant)	are	always	already	mediated	by	the	meanings	the	individual	

projects	on	them.	The	web	of	meanings	brought	to	bear	on	content	and	context	are	

the	antecedents	of	the	relevance	constructed	therewith.	Relevance	subsists	on	

meaning.	Meaning	refashions	content	and	context,	and	in	so	doing,	meaning	

augments	or	diminishes	relevance.	Meaning	brings	relevance	into	existence	

The	early	forbearers	of	expectancy	value	theory	emphasized	the	centrality	of	

the	subjective	definition	of	success	and	failure	in	task	value	(Feather,	1982;	Frieze,	

Shomo,	&	Francis,	1979)	.	Similarly,	Wilson	and	Sperber	(2002)	emphasized	

individual	variability	in	perception	as	an	influential	factor	in	relevance	construction.	

Of	particular	relevance	to	this	study,	research	on	personality	and	motivation	has	

highlighted	continuing	effect	of	past	experience	on	the	way	students	approach	

achievement	situations	(Bathmaker	&	Harnett,	2010;	Bruner,	1996;	Hollnagel,	1979;	

Kaplan	&	Flum,	2010;	Maehr,	2012;	Peck,	2006)		Furthermore,	the	findings	from	this	

dissertation	study	highlight	the	central	role	of	the	individual’s	identity	processes	in	

relevance	constructions.	In	general,	the	findings	indicated	that	relevance	

construction	is	essentially	an	identity-framed	process.		
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It	is	also	worth	reiterating	that	this	study	adopted	an	approach	to	relevance	

that	is	attentive	to	the	content	of	the	perceived	connection.	Supporting	this	

approach,	the	findings	highlighted	the	content	specificity	of	relevance	constructions.	

Motivation	for	a	certain	task	is	predicated	on	the	meaning	that	the	task	has	for	the	

individual	involved	(Bruner,	1990;	Kaplan	et	al.,	2009;	Maehr,	1984)		So	too,	the	

relevance	of	certain	content	is	predicated	on	the	meaning	that	the	content	has	for	

the	individual.	Obviously,	these	propositions	point	to	a	question:	What	is	meaning	

composed	of	and	how	is	it	established	such	that	it	determines	the	relevance	of	

content	and	motivation	for	a	task?	Meaning	is	derived	from	a	twofold	source—

individual	and	context—	(Bruner,	1990;	KAPLAN	&	FLUM,	2009;	Pugh,	Linnenbrink-

Garcia,	Koskey,	Stewart,	&	Manzey,	2010)	and	from	a	dynamic	web	of	

individual/contextual	interactions	meaning	arises	as	a	determinant	of	relevance	

construction	and	meaning	making.	Maehr	(1984)	divided	the	antecedents	of	

meaning	into	four	main	categories:	task	design,	personal	experience,	information,	

and	sociocultural	context,	and	suggested	that	developmental-maturational	factors	

can	account	for	all	other	affects.	Accordingly,	students’	sense	of	self	is	largely	

influenced	by	their	personal	experiences	and	prior	knowledge,	and	students’	

perceptions	of	action	possibilities	are	determined	mainly	by	the	sociocultural	

environment	(Maehr,	1984)		Based	on	this	perspective,	meaning-making	can	be	

understood	as	an	interactive	process	in	which	an	individual	integrates	contextual	

elements	(e.g.	social,	cultural,	situational)	in	the	present	with	their	sense	of	self—an	

enduring,	albeit	ever	evolving,	multidimensional	characteristic	acquired	through	

past	experience	and	learning.	
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In	summary,	there	is	a	rich	narrative,	a	personal	history,	belonging	to	each	

instance	of	meaning	making	and	undergirding	each	construction	of	relevance.	Given	

that	each	student	brings	a	different	collection	of	meanings	to	any	given	context	and	

to	each	encounter	with	particular	content	(e.g.	concepts),	it	is	not	surprising	that	we	

should	find	individual	differences	in	relevance	constructions	and	motivational	

patterns.	However,	the	personal	precedents	of	a	student’s	story	do	not	solely	govern	

instances	of	meaning	making	or	relevance	construction	in	the	present.	The	dynamic,	

interactive	educational	context	in	which	the	student	is	involved,	as	well	as	the	

education	content	encountered	therein,	affects	the	meanings	made	and	relevance	

constructed.	Given	the	importance	of	context	and	content	in	establishing	meaning,	

and	thereby	motivation	and	relevance,	this	study	was	particularly	attentive	to	the	

relations	between	characteristics	of	the	individual	and	the	unique	features	of	the	

relevance-writing	task.	

	

SUMMARY	&	RESEARCH	QUESTIONS	

	 This	review	of	the	extant	body	of	relevance	research	reveals	that	there	are	

numerous	challenges	in	the	literature.	Some	of	these	challenges	involve	multiple	

definitions	of	relevance,	which	yield	a	somewhat	scattered	picture	of	what	it	means	

for	a	student	to	experience	relevance.	Definitional	issues	have	led	to	similar	

problems	with	the	operationalization	of	relevance	in	motivational	interventions.	

Other	challenges	arise	from	the	limitations	that	researchers	have	put	around	the	

notion	of	relevance	in	their	methodological	approach.	Only	a	few	studies	of	

relevance	have	not	put	a	priori	constraints	on	the	meaning	of	relevance	(e.g.	limited	
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its	meaning	to	utility	value).	Those	studies	have	yielded	a	diverse	spectrum	of	

relevance	perceptions	and	suggest	connections	to	a	variety	of	psycho-educational	

components	(e.g.,	Muddimen	&	Frymier,	2009).		I	draw	upon	the	work	of	Jerome	

Bruner,	Avshalom	Kaplan	and	Mathew	Hartwell	in	approaching	relevance	through	

an	identity-based,	multidimensional	lens	that	is	highly	contextualized	and	an	

integral	component	in	basic	meaning-making	processes.		

I	employed	an	identity-based	model	of	relevance	(Hartwell	&	Kaplan,	2012)	

to	investigate	the	multidimensional	characteristics	of	relevance	constructions	of	

undergraduate	biology	students.	Specifically,	the	research	questions	of	were:	(a.)	

What	are	the	meanings	that	students	produce	when	they	construct	relevance	and	

how	are	these	meanings	affected	by	the	uniqueness	of	the	concept	and	the	student’s	

personal	characteristics?		(b.)	How	do	relevance	constructions	of	different	academic	

contents	manifest	in	students'	identity	concerns?	(c.)	Which	dimensions	

characterize	the	relevance	writing	of	biology	undergraduate	students	in	relation	to	

two	core	biology	concepts—evolution	and	organismic	diversity.	These	concepts	

were	selected	due	to	their	centrality	to	biology	and	to	life	sciences	more	generally,	

and	in	the	case	of	evolution,	for	its	position	as	an	anchor	in	the	value-laden	

educational	debate	in	the	US	about	science	instruction	(Hanakahi,	2002;	Larson,	

2008).	

This	dissertation	also	aimed	to	address	the	lack	of	attention	to	the	unit-of-

analysis	of	individual-in-context	as	the	basis	of	relevance	construction,	and	the	

integration	of	individual	and	contextual	characteristics	giving	rise	to	relevance	

construction.	The	study	had	two	specific	foci	that	aim	to	address	this	gap	in	the	
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literature	(1)	the	phenomenological	experience	of	students’	self-relevance	

constructions	of	specific	biology	concepts	and	(2)	the	individual	students'	

characteristics	and	motivation	for	relevance	construction	in	the	educational	context.	

These	foci	led	me	to	a	fourth	research	question:	(d.)	How	does	the	student's	identity	

in	the	academic	context	manifest	in	the	nature	of	self-relevance	construction	of	

academic	content?	To	answer	this	question,	I	conducted	detailed	content	analyses	of	

students’	relevance	writing,	feedback	and	patterns	of	engagement	in	the	

intervention	to	examine	the	processes	that	underlie	their	meaning	making	and	

motivation	to	engage	in	a	relevance-writing	intervention.	This	analytic	approach	

allowed	me	to	investigate	the	diverse	and	rich	situated	meanings	of	relevance	

among	students,	and	in	so	doing,	to	shed	light	on	students’	meaning	making	and	

motivation	for	the	intervention,	contribute	to	the	theoretical	understanding	of	

relevance,	and	provide	insight	into	differential	effects	of	a	relevance	intervention	for	

improving	its	design	and	operationalization.	
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CHAPTER	3	

METHODOLOGICAL	OVERVIEW	

	 My	dissertation	study	took	place	within	a	larger	IES-funded	multi-modal	

intervention	project	in	undergraduate	introductory	biology	for	science	majors	at	a	

large	Mid-Atlantic	university	that	aimed	to	improve	motivation,	learning,	and	

achievement	in	participating	students.	The	methodological	approach	and	contextual	

components	of	the	overall	intervention	project	is	outlined	below	with	particular	

attention	paid	to	methods	and	measures	specific	to	this	dissertation	study.	

	

Rationale	for	the	Overall	Intervention	Project	

	 Biology	courses	have	been	identified	as	“gateway	courses”	in	various	STEM	

and	medical	education	domains	(Felder	et	al.,	1993;	Seymour	&	Hewitt,	1994;	

Suresh,	2006).	Introductory	biology	is	a	requirement	for	biochemistry,	biology,	

kinesiology,	neuroscience,	and	other	majors.	Introductory	biology	courses	were	

found	to	be	a	principal	reason	for	loss	of	interest	in,	and	eventual	abandoning	of,	

premedical	education,	particularly	among	women	and	students	from	

underrepresented	minority	groups	(Barr	et	al.,	2008).	These	students	indicated	that	

they	felt	unsupported;	“the	biology	core.	You	think	that	no	one	wants	to	support	

you;	they’re	just	out	to	get	you”	(Barr	et	al.,	2008,	p.	507)	or	that	they	had	much	

difficulty	meeting	the	course	workload.		

	 Many	students,	even	biology	majors,	have	difficulty	seeing	gateway	biology	

content	as	relevant	(Eastwood,	Sadler,	Sherwood,	&	Schlegel,	2013;	Musante,	2012)		

These	research	findings	were	also	seen	in	the	project	team’s	just-completed	NSF-
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funded	longitudinal	research	with	undergraduate	science	majors	who	highlighted	

the	crucial	role	of	content	relevance	to	their	own	motivation	and	successful	learning	

in	an	introductory	course:	“I	feel	like	people	learn	better	and	people	remember	

things	more	when	it’s	actually	interesting…I	feel	like	it	would	help	a	lot	of	students,	I	

feel	like	it	would	help	me…so	you’re	looking	for	sort	of	a	real	world	application	or	

something”	(Female	first-semester	Freshman).	

	

Current	Practice	

	 Whereas	first-year	Biology	courses	constitute	a	gateway	for	success	in	

multiple	STEM	majors,	many	academically	able	college	students	do	not	perceive	

biology	as	relevant	to	their	education	or	future	career	(Seymour	&	Hewitt,	1994).	

Over	the	years,	the	task	to	reform	introductory	biology	has	been	taken-up	by	

multiple	scholars	from	Biology	education,	Higher	education,	and	university	

Teaching	and	Learning	Centers	(Henderson,	Beach,	&	Finkelstein,	2011).	Because	

multiple	communities	of	researchers	have	been	engaged	in	this	research,	multiple	

approaches	have	been	taken	to	reform	such	courses.	These	efforts	have	included	

changing	lecture-based	introductory	biology	courses	to	be	student-centered	and	

activity-based,	often	using	cooperative	learning	(e.g.,	Haak,	HilleRisLambers.	Petre,	

&	Freeman,	2011)	or	“clickers”	(Freeman	et	al.,	2007);	creating	lab	projects	that	

build	over	multiple	weeks	(Donovan	et	al.,	2013);	engaging	in	sketching	(Hoskins,	

Lopatto,	&	Stevens,	2011)	and	intensive	writing	(Brownell,	Price,	&	Steinman,	

2013).		



	 32	

	 However,	whereas	research	suggests	that	such	curricular	changes	in	biology	

have	positive	effects	on	students’	attitudes	towards	and	learning	of	biology,	they	

involve	major	challenges	as	they	require	a	laborious	transformation	of	the	

curriculum	and	are	hard	to	implement	across	diverse	higher	education	settings.	

Such	a	major	reconstruction	of	the	instructional	approach	to	teaching	introductory	

biology	requires	much	effort,	time,	and	an	overhaul	of	infrastructure	(Henderson	et	

al.,	2011).	Thus,	whereas	such	change	in	curriculum	is	highly	desired,	the	

practicalities	of	implementation	may	pose	great	difficulties	even	to	instructors	who	

are	highly	motivated	to	improve	their	courses,	particularly	if	they	do	not	have	

institutional	resources.	In	contrast,	we	implemented	a	suite	of	very	brief	web-based	

(Blackboard)	supports	that	were	built	around	and	supplemented	ways	in	which	

faculty	were	already	teaching.	This	approach	aimed	to	take	the	burden	off	of	faculty	

to	radically	change	their	instruction	or	to	develop	large	amounts	of	new	teaching	

materials.	Rather,	students	accessed	various	supports	embedded	within	the	

Blackboard	site,	such	as	relevance	writing	prompts	and	videos	that	modeled	

problem	solving.	This	approach	also	allowed	us	to	track	all	student	access	

electronically.			

	

Overview	of	the	Intervention	Project	Supports	

	 In	the	larger	IES-funded	intervention	project	we	tested	various	combinations	

of	6	brief	(<	10	min/week)	“wrap-around”	supports	for	student	learning	in	

introductory	biology	for	STEM	majors—three	cognitive	and	three	motivational.	The	

six	components	were	as	follows:		
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1.	Priming	prior	knowledge:	brief	videos	to	activate	prior	knowledge	immediately	

pre-lecture.		

2.	Videotaped	lectures:	segmented	videotaped	class	meetings	students	can	replay	on	

demand.	

3.	Worked	examples:	videotaped	examples	of	worked	complex	problems	in	each	

domain.		

4.	Relevance	writing	task:	brief	writing	tasks	that	students	complete	about	the	

relevance	of	the	course	to	their	major,	career,	and	life	goals.		

5.	Self-efficacy-enhancing	feedback:	targeted	assignment	feedback	to	build	student	

self-efficacy.		

6.	Offsetting	perceived	STEM	sacrifices	(costs):	targeted	messages	to	address	

students’	concerns	about	what	they	must	sacrifice	in	order	to	finish	a	STEM	major	

(effort	costs).	

	 The	intervention	work	spanned	a	3-year	period,	with	initial	development	in	

Fall,	2014	and	tested	in	Spring,	2015-Fall,	2015,	again	in	Spring,	2016-Fall,	2016,	

and	piloted	in	Spring,	2017.	

	 There	were	four	novel	features	to	our	interventions:	1)	Each	component	had	

been	tested	separately	in	prior	research	with	high	school,	community	college	

and/or	4-year	undergraduate	students;	our	project	tested	combinations	of	proven	

components,	2)	most	intervention	work	uses	all-cognitive	or	all-motivational	

components,	whereas	ours	leveraged	the	synergies	between	cognitive	and	

motivational	interventions,	3)	the	interventions	were	accessed	by	students	via	

Blackboard	and	email	with	no	special	software	and	no	more	than	3	mouse	clicks;	no	
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burden	was	put	on	the	course	instructor,	and	4)	the	large	enrollments	of	STEM	

courses	allowed	us	to	test	for	the	contribution	of	specific	components	using	a	priori	

contrasts.	

	 All	participants	were	randomly	assigned	within	the	study-specific	

BlackboardTM	site	to	one	of	nine	different	experimental	conditions—each	comprised	

of	one	of	three	cognitive	intervention	components	combined	with	one	of	three	

motivational	components—or	a	no-treatment	control	group.	All	interventions	were	

delivered	without	course	instructor	involvement.	The	current	dissertation	study	

focused	on	participants	who	were	randomly	assigned	to	participate	in	the	

relevance-writing	intervention.	

Recruitment		

	 Based	on	prior	STEM	retention	research,	our	participant	recruitment	

methods	consisted	of	Blackboard	announcements	and	before-lecture	recruitment	

presentations	during	the	first	week	of	lectures	in	the	semester.		After	each	

recruitment	presentation,	students	signed	up	for	a	time	slot	(typically	45	time	slots	

over	2	weeks),	were	enroll	in	the	study	Blackboard	site	(which	required	a	password	

provided	at	the	in-person	lab	session).	Students	were	sent	an	individual	reminder	

email	(using	mail	merge)	36	hours	before	participation	with	directions	to	a	campus	

computer	lab.	

	

Initial	Data	Collection,	Assignment	To	Condition,	And	Consent	

	 Initial	data	collection,	assignment	to	condition,	and	consent	tool	place	in	a	

campus	computer	lab	in	groups	of	about	15	with	2	research	team	members	present	
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to	answer	questions	or	troubleshoot	problems.	This	in-person	contact	was	used	to	

build	rapport	between	the	research	team	and	participants	and	resulted	in	high	rates	

of	participation	in	research	activities	after	the	initial	session.	Participants	signed	

paper	consent	forms,	were	given	a	password	to	log	into	the	study	Blackboard	site,	

and	complete	all	pre-intervention	measures	on	the	computer	at	their	own	pace.	All	

data	are	securely	and	confidentially	captured,	with	no	lag	for	scanning	data	and	no	

opportunities	for	research	team	data	entry	error.	Following	a	demographics	form	

including	self-reported	SAT	scores,	all	motivational	measures	were	then	given	(i.e.,	

self-efficacy,	valuing	of	biology,	and	effort	costs),	followed	by	the	cognitive	measure	

(problem-solving	in	biology).	The	sessions	lasted	approximately	one	hour.	Upon	

completion,	students	were	thanked	and	reminded	that	when	they	leave	the	lab	that	

participation	included	following	requests	from	the	study	team	via	Blackboard	and	

email	which	they	would	receive	periodically	throughout	the	remainder	of	the	

semester.	

	

Assignment	to	Condition	

	 As	soon	as	lab	data	collection	was	complete,	we	used	a	composite	of	2	x	SAT	

Mathematics	+	SAT	Reading	Comprehension	to	create	6	prior	achievement	bands	

with	equal	numbers	of	participants.	Participants	were	then	assigned	by	Blackboard	

to	conditions	stratified	within	those	bands	(i.e.,	stratified	random	assignment).	
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Intervention	Delivery	&	Ongoing	Data	Collection		

Intervention	delivery	and	ongoing	data	collection	occurred	throughout	the	13	

weeks	of	the	semester.	During-semester	data	was	downloaded	each	week	to	secure	

shared	servers	accessible	only	to	research	team	members.		

Participants	

	 Data	in	the	current	study	were	collected	as	part	of	the	first	semester	of	the	

project	(N	=	315,	spring	2015)	from	the	96	students	who	were	randomly	assigned	to	

receive	the	relevance	writing	intervention	(61%	female;	40.6%	freshmen,	29.2%	

sophomores,	20.8%	juniors;	34.4%	White,	40.6%	Asian,	7.3%	Black;	43.7%	first-

generation	college	students).		

Course	Context	

	 The	spring	2015	4-credit	Introductory	Biology	course	was	designed	for	

STEM	majors	and	had	a	pre-requisite	of	first-semester	chemistry	and	a	math	co-

requisite.	Lectures	were	given	3	times	per	week,	lab	once	per	week,	and	optional	

study	skills	sessions	were	offered	throughout	the	week.	The	course	instructor	used	

a	traditional	lecture	format	with	about	240	students	per	lecture,	and	10	lecture	

quizzes	using	personal	response	systems	(clickers).	Each	PowerPoint	presentation	

stated	key	lecture	objectives.	Students	were	expected	to	read	the	textbook	chapter	

before	lecture	and	were	required	to	answer	simple	practice	questions	before	

lectures	on	the	course	Blackboard	site.	The	course	was	focused	on	organismal	

biology,	and	major	course	topics	were	evolution,	biological	diversity,	animal	body	

systems,	and	ecology.	Final	course	grade	was	based	on	3	during-semester	exams	
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and	a	cumulative	final	exam	(all	multiple	choice),	as	well	as	lab	grades	(30%	of	the	

final	grade).	There	was	no	pre-determined	grade	distribution	(i.e.,	no	pre-set	curve).	

Measures	
	 Pre-intervention	measures	included	a	demographics	form,	a	measure	of	

biology	reasoning,	nine	motivational	subscales,	and	an	intention	to	remain	in	STEM	

measure.	Table	1	(below)	provides	a	detailed	presentation	of	the	pre-intervention	

measures.	

Biology	reasoning:	A	multiple-choice	measure	presented	new	biology	

information	that	corresponded	with	the	order	in	the	textbook	in	passages	and	visual	

representations,	and	asked	the	students	to	reason	with	the	new	information.	Self-

efficacy	for	Biology:	A	self-efficacy	scale	from	PALS	(Midgley	et	al.,	2000)	was	

adapted	to	assess	domain-specific	confidence	to	handle	the	tasks	assigned	in	the	

course.	A	sample	item:	“I	am	certain	I	can	master	the	skills	taught	in	my	biology	

course.”	Interest	in	Biology:	A	measure	that	taps	students’	ongoing	level	of	interest	

in	what	is	learned	in	class.	A	sample	item:	“I	think	what	I	am	learning	in	my	biology	

course	is	interesting.”	Expectancy-value	measures:	Items	were	adopted	from	

Eccles	and	colleagues’	(2005)	work	to	assess	Self-perceived	ability:	Two	items	

assessing	the	student’s	perception	that	he	or	she	is	‘good	at’	biology	(e.g.,	“How	good	

are	you	at	this	biology	course?	[not	at	all	good...very	good]”).	Intrinsic	value:	The	

interest	or	enjoyment	of	domain	or	task	(e.g.,	“In	general,	I	find	working	on	

assignments/studying	for	my	biology	course	[very	interesting	...	very	boring]).”	

Attainment	value:	This	importance	of	biology	to	the	individual,	(e.g.,	“I	feel	that,	to	

me,	being	good	at	solving	problems	which	involve	biology	is	[not	at	all	important	...	
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very	important].”	Utility	value:	The	perceived	utility	of	the	biology	course	(e.g.,	“How	

useful	is	your	biology	course	for	what	you	want	to	do	after	you	graduate	and	go	to	

work?”).	Effort	costs:	The	perception	that	the	effort	required	for	success	in	biology	is	

not	worthwhile	(e.g.,	“When	I	think	about	the	hard	work	needed	to	get	through	my	

biology	course,	I	am	not	sure	that	it	will	be	worth	it	in	the	end.”).	Opportunity	costs:	

The	perception	of	foregoing	valued	activities	and	relationships	because	of	the	

course	(e.g.,	“I	have	to	give	up	a	lot	to	do	well	in	this	biology	course.”).	Psychological	

costs:	Perceptions	of	negative	effects	on	well-being	due	to	the	course	(e.g.,	“I'm	

concerned	that	I	won't	be	able	to	handle	the	stress	that	goes	along	with	my	biology	

course”).	Intention	to	Remain	in	STEM.	A	measure	of	intention	to	remain	in	a	

STEM	major,	sample	item	“At	the	present	time,	I	am	likely	to	switch	to	(or	select	if	

you	have	not	declared	a	major)	a	major	that	is	NOT	in	a	science,	engineering,	

technology,	or	math	field	or	leave	my	science	related	track	[1–not	at	all	true,	6–very	

true].”	Scores	were	non-normally	distributed,	with	many	students	at	ceiling.	We	

therefore	created	4	categories:	remained-at-ceiling,	remained-below-ceiling,	

increased	to	ceiling	over	the	semester,	or	decreased	from	ceiling	over	the	semester.		

Course	achievement.	We	received	exam	grades	on	quizzes,	labs,	four	benchmark	

exams,	final	exam,	and	final	course	grade.	Course	grade	was	made	up	of	benchmark	

exam	scores	(lowest	score	dropped;	30%),	quiz	scores	(5%),	lab	scores	(30%),	and	

final	cumulative	exam	score	(30%)1.	Cronbach’s	alpha	reliability	across	those	4	

scores	was	.73.	

	
																																																								
1 The other 5% of the course grade is for attendance and participation, which was not analyzed separately in 
the current study. 
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Table 1: Pre-Intervention Measures 
 

Measure Items/for
mat 

Author(s) Sample Item α 

Biology 
reasoning 

15 / 
multiple-
choice  

Dai & Cromley 
(2014) 

One key feature of the immune system is 
immunological specificity.  That is the 
ability of certain kinds of lymphocytes to 
zero in on specific pathogens and eliminate 
them.  Any molecular feature that triggers 
antigens are certain proteins at the surface 
of pathogens or tumor cells, or ones that 
are unbound but toxic.  As you will see, 
lymphoctyes can recognize nonself because 
they have receptors that bind to such 
targeted "foreign" features. Which of the 
following would be most useful in order to 
understand the passage? 
 
a. Pathogens have evolved defenses against 
the immune system 
b. The body has non-specific defenses as 
well as specific ones 
c. Some kinds of lymphocytes attack all 
pathogens indiscrimately 
d. The surface molecules of each pathogen 
are unique 
 

.78 

Self-efficacy 
for biology 

5 / 
Likert-
scale 

Reworded from 
Perez’s 2012 
adaptation of 
PALS (Midgley 
et al., 2000) 

I am certain I can master the skills taught 
in my biology course. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 
 

.89 

Interest in 
biology 

9 / 
Likert-
scale  

Reworded from 
Perez’s 2012 
adaptation of 
situational 
interest in 
psychology 
(Harackiewicz et 
al., 2000) 

I think the biology field is interesting. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 
 

.94 

Self-
perceived 

4 / 
Likert-

Reworded from 
Perez’s 2012 

Even if the work in this biology course is 
hard, I can learn it. 

.86 
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Measure Items/for
mat 

Author(s) Sample Item α 

biology 
ability 

scale adaptation of 
Eccles & 
Wigfield’s (1995) 
expectations for 
success and 
ability beliefs 

 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 
 

Interest 
value for 
biology 

7 / 
Likert-
scale  

Expanded from 
Perez et al.’s 
(2014) 
adaptation of 
Eccles & 
Wigfield’s (1995) 
task values 
intrinsic subscale 

How interesting do you find this biology 
course? 
 
1. Very boring 
2. Boring 
3. Somewhat boring 
4. Somewhat interesting 
5. Interesting 
6. Very interesting 
 

.96 

Attainment 
value in 
biology 

4 / 
Likert-
scale  

Expanded from 
Perez et al.’s 
(2014) 
adaptation of 
Eccles & 
Wigfield’s (1995) 
task values 
attainment 
subscale 
 

I feel that, to me, being good at solving 
problems in this biology course is 
 
1. Not at all important 
2. Not important 
3. Somewhat not important 
4. Somewhat important 
5. Important 
6. Very important 

.73 

Utility value 
for biology 

5 / 
Likert-
scale  

Expanded from 
Perez et al.’s 
(2014) 
adaptation of 
Eccles & 
Wigfield’s (1995) 
task values utility 
subscale 

How useful is this biology course for what 
you want to do after you graduate? 
 
1. Not at all useful 
2. Not useful 
3. Somewhat not useful 
4. Somewhat useful 
5. Useful 
6. Very useful 
 

.86 

Effort costs 
for biology 

5 / 
Likert-
scale  

Reworded from 
Perez et al.’s 
(2014) 
adaptation of 
Battle & 
Wigfield’s (2003) 
Value of 
Education effort 
costs subscale 

I am not sure if I've got the energy do well 
in my biology course. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 

.80 
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Measure Items/for
mat 

Author(s) Sample Item α 

and also 
including items 
from Conley 
(2012) 

Opportunity 
costs for 
biology 

4 / 
Likert-
scale  

Reworded from 
Perez et al.’s 
(2014) 
adaptation of 
Battle & 
Wigfield’s (2003) 
Value of 
Education 
opportunity 
costs subscale 
 

I’m concerned that I have to give up a lot 
to do well in this biology course. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 

.86 

Psychologic
al costs of 
biology 

5 / 
Likert-
scale  

Reworded from 
Perez et al.’s 
(2014) 
adaptation of 
Battle & 
Wigfield’s (2003) 
Value of 
Education 
psychological 
costs subscale 

I'm concerned that I'm not a good enough 
student to do well in this biology course. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 
 
 

.89 

Intention to 
remain in 
STEM 

6 / 
Likert-
scale  

Reworded from 
Perez et al. 
(2014)  

I am likely to remain in my science major 
or science related track through to 
graduation or completion of my program 
of study. 
 
1. Strongly disagree 
2. Disagree 
3. Somewhat disagree 
4. Somewhat agree 
5. Agree 
6. Strongly agree 

.88 
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The	Relevance-Writing	Intervention	Components	
	 		
	 The	relevance-writing	intervention	involved	writing	a	brief,	free-form	

reflective	essay	in	response	to	a	prompt	asking	students	to	connect	a	central	

concept	in	the	course	curriculum	to	their	own	lives,	as	well	as	writing	a	short	

reflection	on	completing	the	task	(see	Appendix	C).	The	four	prompts	were	

administered	approximately	three	weeks	apart	during	the	semester,	corresponding	

to	four	central	biology	concepts	in	the	course	curriculum—evolution,	organismic	

diversity,	animal	physiology,	and	ecology.	Students	received	email	reminders	when	

a	relevance-writing	prompt	was	available	for	them	to	complete.	Students	responded	

to	relevance	writing	prompt	about	Evolution	during	the	third	week	of	the	semester,	

and	to	prompt	about	Organismic	Diversity	during	the	sixth	week	of	the	semester.	

	
The	Relevance-Writing	Prompts	
	

As	my	focus	in	this	dissertation	study	was	on	self-	relevance	(as	opposed	to	

object-relevance),	each	relevance	writing	prompt	asked	the	students	to	elaborate	on	

the	ways	a	core	biology	concept	was	connected	to	them	personally.	Previous	

scholars	have	found	these	types	of	short	writing	assignments	to	be	a	useful	way	to	

elicit	student	self-relevance	constructions	(e.g.,	Gaspard	et	al.,	2015;	Hulleman	&	

Harakiewicz,	2009).	Each	prompt	began	with	a	brief	statement	regarding	the	

findings	of	previous	research	on	the	efficacy	of	relevance	writing	interventions	for	

enhancing	interest,	attainment	value,	utility	value,	understanding	and	

achievement—“Research	demonstrated	that	when	students	make	meaningful	

personal	connections	between	the	content	they	learn	and	their	own	life,	they	find	

the	content	more	interesting,	important,	or	useful,	they	understand	it	better,	and	
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they	do	better	on	the	exam.”	In	general,	the	prompts	were	designed	to	encourage	

students	to	generate	and	describe	their	own	connections	to	the	concept.	In	addition	

to	the	general	instruction	to	generate	a	personal	connection	to	the	concept	(i.e.	

“How	might	the	material	about	Evolution	have	relevance	to	you	personally?”	

Appendix	C)	the	prompts	included	four	levels	of	scaffolding,	in	case	students	found	

the	open-ended	relevance	construction	too	challenging.	The	first	scaffold	suggested	

looking	for	a	connection	to	an	area	of	individual	interest—i.e.	“Some	students	find	

something	in	the	material	on	Evolution	that	connects	to	topics	that	they	have	a	

special	interest	in.”	The	second	scaffold	suggested	looking	for	a	connection	to	

something	to	which	they	attribute	attainment	value	or	to	personality	

characteristics—i.e.	“Other	students	find	something	in	the	material	that	they	

consider	very	important,	because	they	value	knowing	it,	or	they	see	how	it	relates	to	

the	kind	of	person	they	are.”		The	third	scaffold	suggested	looking	for	a	connection	

to	a	career	goal—i.e.	“Many	students	connect	knowing	the	material	on	Evolution	to	

their	career	goals.”	The	fourth	scaffold	suggested	looking	for	a	connection	to	a	

specific	aspect	of	the	biology	concept	by	using	analogy	as	a	cognitive	strategy—“And	

there	are	students	who	use	something	in	the	material	on	Evolution	-	for	example,	

the	concept	of	Adaptation	of	the	species,	or	the	process	of	Natural	Selection	-	as	an	

analogy	to	something	in	their	life	(for	example,	to	personal	experiences	or	

characteristics,	or	to	their	social	relationships).”	The	scaffolds	followed	the	general	

instruction	to	generate	a	personal	connection	to	the	concept,	and	appeared	in	the	

middle	paragraph	of	the	overall	prompt	instructions.	The	scaffolds	were	followed	by	

a	further	statement	encouragement	for	students	to	be	creative	with	the	task	and	
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make	meaningful	connections	to	the	concepts.	This	statement	was	followed	by	

sentence	asserting	the	proportional	relationship	between	the	degree	of	

meaningfulness	of	connections	and	the	efficacy	of	the	intervention—“How	might	

knowing	about	Organismic	Diversity	be	interesting,	or	important,	or	useful	for	you?	

You	can	be	creative	and	think	of	any	connection	that	is	meaningful	to	you.	The	more	

meaningful	the	connection	is,	the	more	likely	it	is	to	contribute	to	your	learning	and	

understanding	of	it	and	to	your	performance	on	assignments.”	Lastly,	to	encourage	

students	to	elaborate	on	their	self-relevance	construction	as	much	as	possible,	each	

prompt	concluded	with	the	delineation	of	four	specific	components	to	be	addressed	

in	the	relevance	writing—“In	the	space	below,	explain	in	as	much	detail	as	possible:	

(1)	What	aspect	of	the	material	in	Evolution	you	chose	to	connect	to	your	life?	(2)	

What	in	your	life	did	you	connect	it	to?	(3)	What	is	the	connection	between	that	

aspect	of	Evolution	and	your	own	life?	and	(4)	Why	and	how	much	is	the	connection	

meaningful	to	you?”	Table	2	presents	all	of	the	relevance	writing	prompts	as	they	

were	presented	to	the	participants.	

Table 2: The Relevance Measure: Sample Relevance-Writing Prompts 
Topic Evolution 
Prompt         Research demonstrated that when students make meaningful personal 

connections between the content they learn and their own life, they find the content 
more interesting, important, or useful, they understand it better, and they do better on 
the exam. 
        In Bio 1111, we are studying now about Evolution. How might the material 
about Evolution have relevance to you personally?  
        Different students make different types of connections between the material they 
learn and their personal life. For example, some students find something in the 
material on Evolution that connects to topics that they have a special interest in. 
Other students find something in the material that they consider very important, 
because they value knowing it, or they see how it relates to the kind of person they 
are. Many students connect knowing the material on Evolution to their career 
goals. And there are students who use something in the material on Evolution - for 
example, the concept of Adaptation of the species, or the process of Natural Selection 
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- as an analogy to something in their life (for example, to personal experiences or 
characteristics, or to their social relationships). 
        How might knowing about Evolution be interesting, or important, or useful for 
you? You can be creative and think of any connection that is meaningful to you. The 
more meaningful the connection is, the more likely it is to contribute to your learning 
and understanding of it and to your performance on assignments. 
        In the space below, explain in as much detail as possible: (1) What aspect of the 
material in Evolution you chose to connect to your life? (2) What in your life did you 
connect it to? (3) What is the connection between that aspect of Evolution and your 
own life? and (4) Why and how much is the connection meaningful to you? 

Short 
Reflection 

Please share any reflections, ideas for improvement, or other feedback on the writing 
you just completed. 

Rating of 
Usefulness 

Please rate how much you agree with the following statement: 
    I think this writing is helpful for my learning. 
    1. Strongly disagree 
    2. Disagree 
    3. Somewhat disagree 
    4. Somewhat agree 
    5. Agree 
    6. Strongly agree 

  
Topic Organismic Diversity 
Prompt                 Research demonstrated that when students make meaningful personal 

connections between the content they learn and their own life, they find the content 
more interesting, important, or useful; they understand it better; and they do better on 
assignments and exams.   
               In Bio 1111, we are studying now about Organismic Diversity. How might 
the material about Organismic Diversity have relevance to your own life?   Different 
students make different types of connections between the material they learn and their 
personal life. For example, some students connect knowing the material on 
Organismic Diversity to their career goals. Other students find something in the 
material that they consider very important, because they value knowing it, or they see 
how it relates to the kind of person they are. Some students find something in the 
material on Organismic Diversity that connects to topics that they have a special 
interest in. And there are students who use something more specific in the material on 
Organismic Diversity - for example, the concept of Common Ancestry or the 
processes resulting from predator-pray relationships - as an analogy to something in 
their life (for example, to their personal characteristics or to their social relationships).   
               How might knowing about Organismic Diversity be interesting, or 
important, or useful for you? You can be creative and think of any connection that is 
meaningful to you. The more meaningful the connection is, the more likely it is to 
contribute to your learning and understanding of it and to your performance on 
assignments.   
               In the space below, explain in as much detail as possible: (1) What aspect of 
the material in Organismic Diversity you chose to connect to your life? (2) What in 
your life did you connect it to? (3) What is the connection between that aspect of 
Organismic Diversity and your own life? and (4) Why and how much is the 
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connection meaningful to you? 
 

Short 
Reflection 

Please share any reflections, ideas for improvement, or other feedback on the writing 
you just completed. 

Rating of 
Usefulness 

Please rate how much you agree with the following statement: 
    I think this writing is helpful for my learning. 
    1. Strongly disagree 
    2. Disagree 
    3. Somewhat disagree 
    4. Somewhat agree 
    5. Agree 
    6. Strongly agree 

  
Topic Animal Physiology 
Prompt                  Research demonstrated that when students make meaningful personal 

connections between the content they learn and their own life, they find the content 
more interesting, important, or useful; they understand it better; and they do better on 
assignments and exams.     
                 In Bio 1111, we are studying now about Animal Physiology. How might 
the material about Animal Physiology have relevance to your own life?    Different 
students make different types of connections between the material they learn and their 
personal life. For example, some students find something in the material on Animal 
Physiology that connects to topics that they have a special interest in. Other students 
find something in the material that they consider very important, because they value 
knowing it, or they see how it relates to the kind of person they are. Some students 
connect knowing the material on Animal Physiology to their career goals. And there 
are students who use something more specific in the material on Animal Physiology - 
for example, the concept of Homeostasis or the notion of Mutualistic Adaptations - 
as an analogy to something in their life (for example, to their personal characteristics 
or to their social relationships).     
                How might knowing about Animal Physiology be interesting, or important, 
or useful for you? You can be creative and think of any connection that is meaningful 
to you. The more meaningful the connection is, the more likely it is to contribute to 
your learning and understanding of it and to your performance on assignments.     
                In the space below, explain in as much detail as possible: (1) What aspect of 
the material in Animal Physiology you chose to connect to your life? (2) What in your 
life did you connect it to? (3) What is the connection between that aspect of Animal 
Physiology and your own life? and (4) Why and how much is the connection 
meaningful to you?   

Short 
Reflection 

Please share any reflections, ideas for improvement, or other feedback on the writing 
you just completed. 

Rating of 
Usefulness 

Please rate how much you agree with the following statement: 
    I think this writing is helpful for my learning. 
    1. Strongly disagree 
    2. Disagree 
    3. Somewhat disagree 
    4. Somewhat agree 
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    5. Agree 
    6. Strongly agree 

  
Topic Ecology 
Prompt                 Research demonstrated that when students make meaningful personal 

connections between the content they learn and their own life, they find the content 
more interesting, important, or useful; they understand it better; and they do better on 
assignments and exams.     
                In Bio 1111, we are studying now about Ecology. How might the material 
about Ecology have relevance to your own life?    Different students make different 
types of connections between the material they learn and their personal life. For 
example, some students find something in the material on Ecology that connects to 
topics that they have a special interest in. Other students find something in the 
material that they consider very important, because they value knowing it, or they see 
how it relates to the kind of person they are. Some students connect knowing the 
material on Ecology to their career goals. And there are students who use something 
more specific in the material on Ecology - for example, the concept of ecosystem or 
the notion of anthropogenic changes - as an analogy to something in their life (for 
example, to their personal characteristics or to their social relationships).     
                How might knowing about Ecology be interesting, or important, or useful 
for you? You can be creative and think of any connection that is meaningful to you. 
The more meaningful the connection is, the more likely it is to contribute to your 
learning and understanding of it and to your performance on assignments.     
                 In the space below, explain in as much detail as possible: (1) What aspect 
of the material in Ecology you chose to connect to your life? (2) What in your life did 
you connect it to? (3) What is the connection between that aspect of Ecology and 
your own life? and (4) Why and how much is the connection meaningful to you? 

Short 
Reflection 

Please share any reflections, ideas for improvement, or other feedback on the writing 
you just completed. 

Rating of 
Usefulness 

Please rate how much you agree with the following statement: 
    I think this writing is helpful for my learning. 
    1. Strongly disagree 
    2. Disagree 
    3. Somewhat disagree 
    4. Somewhat agree 
    5. Agree 
    6. Strongly agree 

	

Data	Analysis	 	
	 In	general,	the	methodological	approach	I	employed	for	analyzing	students’	

self-relevance	constructions	was	designed	to	capture	the	rich	phenomenological	

interconnectedness	and	multidimensionality	of	self-relevance	through	a	series	of	
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iterative	data	collections.		Data	collection	and	analysis	occurred	in	an	on-going	

manner	with	analyses	and	codes	developed	in	relation	to	the	first	set	of	written	

products	being	used	to	code	later	waves	of	written	products.		

Two	teams	of	researchers	conducted	qualitative	content	analysis	of	the	

students’	written	products—one	team	was	composed	of	two	educational	

psychologists	and	one	team	was	composed	of	four	biologists.	The	analysis	followed	

a	combined	deductive	(model-driven)	and	inductive	(data-driven)	procedure.	The	

educational	psychology	team	focused	on	developing	and	refining	codes	for	the	

identity	target	and	relevance	lens	dimensions,	and	for	the	overall	meaningfulness	of	

the	written	product.	The	biology	team	focused	on	coding	for	the	contextual	target,	

and	for	the	overall	scientific	accuracy	of	the	written	product.		Contextual	targets	

were	coded	for	centrality	and	extent	of	scientific	knowledge,	while	the	identity	

targets	and	the	contextual	targets	were	coded	for	specificity.	

	 The	systematic	development	of	a	codebook	for	analysis	of	the	written	

products	occurred	in	two	stages.	To	develop	an	initial	coding	framework	I	used	

exploratory	qualitative	analysis	procedures	and	conducted	an	initial	intensive	

content	analysis	on	a	random	set	of	10	(20%)	essays	from	the	first	wave	of	student	

written	self-relevance	reflections	on	the	concept	of	evolution	(Zhang	&	Wildemuth,	

2009;	Schreier,	2012;	see	Table	1,	Davidson	et.	al.,	2016).		The	demographics	of	the	

student	sample	for	this	phase	of	development	of	the	codebook	were	consistent	with	

the	larger	sample.	The	findings	from	these	initial	intensive	analyses	are	reported	in	

detail	in	the	following	chapter.	Coders	analyzed	the	essays	independently	and	then	

met	to	compare	codes	and	discuss	areas	of	agreement	and	disagreement.	During	
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this	first	step,	the	theoretical	model	provided	a	deductive	guide	to	code	the	student	

responses	into	the	three	general	components	of	identity	targets,	contextual	targets,	

and	relevance	lens.	As	a	second	step,	I	used	inductive,	iterative	cycles	of	coding	to	

capture	and	refine	the	range	of	dimensions	found	within	each	model	component	

(Saldaña,	2009)	and	sought	negative	cases	for	which	the	model	may	not	have	been	

useful.	During	meetings,	essays	that	challenged	the	tentative	coding	framework	

were	discussed	and	the	codes	were	refined	based	on	the	discussion.	Once	

agreement	was	reached,	10	additional	written	products	were	coded	independently	

and	inter-rater	reliability	was	calculated.	The	inter-rater	reliability	on	the	different	

dimensions	was	very	high,	and	ranged	from	Fleiss’	Kappa	=	.93-1.	The	coding	

framework	developed	in	this	initial	analysis	was	subsequently	used	to	code	all	of	the	

additional	relevance	writing	products	on	evolution.	

	 The	second	stage	of	development	of	the	codebook	occurred	with	inductive,	

iterative	cycles	of	coding	on	a	random	sample	of	10	products	from	students’	

relevance	writing	on	organismic	diversity.		This	phase	of	inductive	analysis	allowed	

me	to	further	capture	and	refine	the	range	of	dimensions	found	within	each	model	

component	(Saldaña,	2013)	Findings	from	this	analysis	suggested	a	set	of	additional	

sub-dimensions	within	the	general	model	components	as	well	as	several	codes	

related	to	the	narratives	in	general.	In	order	to	evaluate	the	extent	of	saturation	I	

used	these	additional	emergent	dimensions	to	analyze	all	other	relevance	writing	

products.	The	codes	developed	were	deemed	satisfactory	and	no	further	refinement	

of	the	codebook	was	conducted.	These	dimensions	and	codes	will	be	discussed	in	

detail	in	the	following	chapter.	
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The	main	deductive	phase	in	my	analysis	of	written	products	occurred	

primarily	during	analysis	of	the	first	wave	of	relevance	writing	on	evolution.		The	

purpose	of	this	phase	was	to	determine	whether	the	written	products	could	be	

broken	down	according	to	the	three	identity-based	model	components.	Figure	1	

presents	an	example	of	a	student	essay	coded	on	the	three	general	identity	based	

model	components	(identifying	information	such	as	place	names	were	changed	to	

ensure	confidentiality).		

	



	 51	

In	the	first	segment	of	the	essay	the	student	described	what	within	herself	the	

content	could	be	connected	to,	the	identity	target—her	personal	experiences	of	

attending	Catholic	School	from	Preschool	to	High	School,	being	“raised	me	in	the	

Orthodox	faith”	and	taught	the	tenets	of	creationism.	The	second	segment	includes	

the	facet	of	the	context	to	which	the	student	constructed	a	connection,	the	

contextual	target—the	biology	course	content	in	general	and	the	biology	concept	of	

evolution	more	specifically.	Finally,	the	student	indicated	the	nature	of	the	

connection	between	the	contextual	and	identity	targets,	the	relevance	lens—

Description/Explanation:		The	concept	explains,	clarifies,	and	describes	aspects	of	

the	world	that	student	finds	“logically	makes	sense.”	Also,	the	last	sentence	of	this	

written	product	indicates	that	the	nature	of	the	connection	between	the	contextual	

and	identity	targets	also	involves	their	transfer	the	concept	into	another	domain	for	

application—Transfer/Application	Relevance	Lens:	“By	learning	about	evolution	in	

this	biology	course,	I	gained	the	knowledge	to	help	me	develop	my	own	opinion	

about	evolution	and	begin	to	question	and	debate	church	teaching.”	

In	general,	my	analysis	of	written	products	indicated	that	the	three	identity-

based	model	components	provided	an	appropriate	general	frame	for	analyzing	

these	data.	The	students’	relevance	constructions	typically	included	segments	

related	to	the	three	dimensions	of	the	model.	Usually,	students	described	an	

element	in	the	learning	context,	primarily	academic	content	(e.g.,	evolution,	

organismic	diversity	etc.)	or	the	general	domain	of	science	or	biology	to	which	they	

were	able	to	make	a	connection	that	constituted	a	contextual	target.	Students	also	

indicated	an	aspect	of	self	to	which	they	connected	the	contextual	target,	such	as	
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personal	social	experiences	(e.g.,	first	year	in	college),	career	aspirations	(i.e.,	

becoming	pharmacist,	research	scientist,	medical	physician),	or	aspect	of	their	

physical	self	(i.e.,	eye	color,	illness)	that	constituted	an	identity	target.	Finally,	

students	described	a	connection	between	the	two	using	a	cognitive-rhetorical	

strategy,	such	as	an	analogy,	application,	or	explanation—a	relevance	lens.	At	times,	

the	same	word	or	phrase	incorporated	more	than	one	model	element	with	relevance	

lens	related	language	often	integrated	into	student	descriptions	of	the	other	two	

model	parts	(e.g.,	students’	described	a	utility-value	relevance	lens	in	conjunction	

with	a	particular	learning	or	career	goal).	Ultimately,	however,	all	essays	contained	

components	consistent	with	the	general	three-part	model.		

	
The	Unit-of-Analysis	of	the	Individual-In-Context	as	the	Basis	of	Self-Relevance	
Construction	
 

The	methods	of	data	analysis	discussed	thus	far	were	chosen	as	appropriate	

means	of	exploring	the	multidimensionality	that	characterized	the	participants’	self-

relevance	constructions	on	evolution	and	organismic	diversity.	However,	this	

dissertation	study	also	aimed	to	address	the	lack	of	attention	to	the	unit-of-analysis	

of	individual-in-context	as	the	basis	of	self-relevance	construction,	and	the	

integration	of	individual	and	contextual	characteristics	giving	rise	to	self-relevance	

construction.	I	pursued	two	specific	foci	that	aimed	to	address	this	gap	in	the	

literature	(1)	the	phenomenological	experience	of	students’	self-relevance	

constructions	of	specific	biology	concepts	based	on	the	available	data	and	(2)	the	

individual	students'	characteristics	and	motivation	for	self-relevance	construction	in	

a	specific	educational	context.	For	the	reader,	I	will	reiterate	the	research	question	



	 53	

that	guided	these	foci:	How	does	the	student's	identity	in	the	academic	context	

manifest	in	the	motivation	for	and	nature	of	self-relevance	construction	of	academic	

content?	To	answer	this	question,	I	first	conducted	detailed	content	analyses	of	

students’	relevance	writing—the	methods	for	which	are	outlined	above	and	

delineated	in	detail	in	the	following	chapter).	However,	these	analyses	and	the	

findings	that	resulted	from	them	do	not	sufficiently	disclose	the	motivational	and	

identity-formation	process	occurring	in	the	participant’s	engagement	in	the	

intervention.	To	this	end	I	examined	the	processes	that	undergirded	the	students'	

motivations	to	engage	in	the	relevance-writing	and	thereby	likely	influenced	their	

meaning	making	in	the	construction	of	self-relevance,	as	well	as	the	relationship	

between	the	various	relevance	dimensions	represented	in	individuals’	written	

products	and	changes	in	their	cognitive-motivational	profiles	captured	by	the	pre	

and	post	intervention	measures.	Furthermore,	to	fully	answer	my	research	

questions	related	to	self-relevance	construction	as	an	identity	formation	process,	

the	next	steps	in	my	analyses	focused	on	examining	differences	occurring	at	the	

level	of	the	individual.	I	examined	both	changes	in	individuals’	constructions	of	self-

relevance	between	the	two	concepts	(for	example,	I	examined	whether	individuals	

tended	to	make	connections	to	different	aspects	of	their	identity	(i.e.	identity	

targets)	and	contextual	targets	across	the	two	concepts)	as	well	as	changes	in	

components	of	individuals’	cognitive-motivational	profiles	across	the	intervention.	I	

also	examined	relationships	between	changes	in	individuals’	cognitive-motivational	

profiles	and	specific	patterns	of	relevance	dimensions	represented	in	their	self-

relevance	constructions.		
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Another	part	of	my	rationale	for	looking	at	students’	pre-intervention	

motivational-cognitive	profiles	emerged	from	my	findings	from	the	qualitative	

content	analyses	of	written	products,	namely	the	wide-ranging	diversity	in	students’	

self-relevance	constructions.	This	finding	begs	the	question	of	why	is	there	so	much	

diversity	given	the	shared	context	and	content.	Students’	pre-intervention	

motivational-cognitive	profiles	were	a	logical	area	to	look	for	answers.	In	sum,	the	

following	methods	of	analyses	aimed	to	home	in	on	the	individual	characteristics	

that	give	rise	to	self-relevance	construction	by	investigating	the	motivational	and	

cognitive	characteristics	of	students	with	the	end	goal	of	integrating	these	

characteristics	into	fine-grained	analyses	of	the	individual-in-context.	

	
Patterns	of	Self-Relevance	Dimensions	&	Cognitive-Motivational	Profiles	
	

The	first	step	leading	to	my	identification	of	individuals	for	fine-grained	

analyses	involved	identifying	smaller	homogeneous	groups	among	the	participants	

who	completed	the	relevance	writing	tasks	for	evolution	and	organismic	diversity.		

To	this	end	I	conducted	two	sets	of	hierarchical	cluster	analyses	based	on	squared	

Euclidean	distances	with	the	Ward’s	method	on	standardized	scores	(Milligan,	

1996)	of	a	purposeful	selection	of	the	self-relevance	codes	and	the	pre-intervention	

measures	related	to	identity.	For	both	sets	of	cluster	analyses,	a	combination	of	the	

change	in	the	agglomeration	coefficient,	visual	observation	of	the	cluster	tree,	

interpretability	of	the	clusters,	and	preference	for	parsimony	was	used	to	identify	

distinct	profiles.	My	decision	process	for	choosing	variables	by	which	to	identify	the	

smaller	groups	in	the	sample	was	guided	by	my	overall	approach	of	exploring	self-

relevance	from	an	identity-based	perspective	with	the	particular	goal	of	identifying	
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groups	based	on	self-aspects	and	identity	commitments	giving	rise	to	self-relevance	

construction.	

It	is	important	to	note	that	my	use	of	cluster	analysis	served	a	purpose	other	

than	its	customary	use	as	a	statistical	data	reduction	method	for	extracting	small	

homogeneous	groups	within	a	large	sample	to	then	compare	the	groups	on	certain	

outcomes	to	ultimately	generalize	to	theory	from	the	groups.	In	contrast,	I	used	

cluster	analysis	to	home	in	on	distinct	groups	within	the	sample	that	could	be	

differentiated	on	specific	factors	as	a	first	step	towards	identifying	individuals	for	

more	fine-grained	analysis.	In	other	words,	the	students	that	I	selected	for	fine-grain	

analysis	are	not	representative	of	the	clusters.	Rather,	these	students	were	selected	

from	the	clusters	in	this	manner	in	order	to	increase	the	likelihood	that	their	

storylines	would	be	different	and	therefore	more	likely	to	contribute	to	a	richer	

conceptual	understanding	of	self-relevance	construction.	

	
Self-Relevance	Dimensions	

My	identification	of	patterns	in	self-relevance	dimensions	represented	in	

written	products	across	the	two	concepts	involved	conducting	hierarchical	cluster	

analysis	with	the	self-relevance	codes.	For	this	analysis	I	included	four	variables	that	

represented	both	the	three	main	components	of	the	identity-based	model—one	

code	representing	the	Identity	Target:	Number	of	ID	targets	represented,	one	code	

representing	the	Contextual	Target:	Content	Knowledge,	and	one	variable	

representing	the	Relevance	Lens:	Cognitive	Sophistication—as	well	as	key	

characteristics	that	I	determined	to	broadly	differentiate	types	of	self-relevance	

constructions—Dimensionality:	based	on	Number	of	ID	targets	represented,	
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Complexity:	based	on	Cognitive	Sophistication	and	Content	Knowledge,	and	Identity	

Formation	Process—based	on	whether	the	written	product	demonstrated	either	

Transformation	and/or	Accommodation	or	not.	This	last	variable	was	determined	

appropriate	for	differentiating	groups	in	that	Transformation	and	Accommodation	

are	the	two	codes	that	categorically	identify	transformative	leaning	experiences	

among	the	seven	Identity	Formation	Process	codes.	

	
Cognitive-Motivational	Profiles	

My	identification	of	student	profiles	of	motivation	and	cognition	involved	

conducting	hierarchical	cluster	analysis	with	pre-intervention	survey	responses,	

including	self-efficacy,	interest	value,	attainment	value,	utility	value	and	biology	

reasoning.	I	chose	these	variables	for	the	cluster	analysis	because	self-efficacy,	

interest	value,	attainment	value,	utility	value	represent	a	clear	theoretical	

framework—expectancy-value	theory	(J.	S.	Eccles,	1983;	J.	S.	Eccles	&	Wigfield,	

1995)	.	This	is	particularly	significant	in	light	of	the	fact	that	the	expectancy-value	

framework	has	been	the	main	perspective	from	which	relevance	has	been	studied.	

Furthermore,	according	to	expectancy-value	theory	these	values	(e.g.	interest,	

attainment,	utility)	emerge	from	identity	commitments	(J.	S.	Eccles	&	Wigfield,	

1995)	making	these	variables	particularly	salient	regarding	the	objectives	of	this	

study.	Biology	reasoning	was	included	in	the	analysis	as	a	variable	to	differentiate	

groups	by	level	of	domain-specific	cognition.	Each	of	these	variables	was	calculated	

by	obtaining	a	sum	score	of	the	corresponding	measure.	For	example	the	

attainment-value	variable	was	composed	of	the	sum	of	scores	on	pre-intervention	

measure	items	such	as	the	student’s	ratings	of	importance	on	a	4-point	Likert-Scale	
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to	the	question	“I	feel	that,	to	me,	being	good	at	solving	problems	in	this	biology	

course	is.”	(Expanded	from	Perez	et	al.’s	(2014)	adaptation	of	Eccles	&	Wigfield’s	

(1995)	Task	Values—Attainment	Subscale;	See	Appendix	D)		

Based	on	the	cluster	analysis	results,	I	purposefully	selected	individual	

participants	who	differed	in	patterns	of	self-relevance	dimensions	and	motivational-

cognitive	profile	and	created	story	lines	of	their	motivation,	cognition	and	patterns	

of	self-relevance	dimensions	across	the	two	concepts	on	the	basis	of	their	

motivational-cognitive	profile,	the	length	and	content	of	their	written	products,	

their	feedback	on	experience	of	engagement	in	the	relevance	writing	assignment,	

their	grades	on	the	course	exams	pertaining	to	two	concepts	to	attempt	to	arrive	at	

insights	regarding	the	processes	that	may	underlie	the	nature	of	their	self-relevance	

construction	experience	and	to	shed	light	on	the	unit-of-analysis	of	individual-in-

context	as	the	basis	of	self-relevance	construction,	and	to	provide	a	more	

comprehensive	integration	of	the	individual	characteristics	giving	rise	to	self-

relevance	construction.	Moreover,	this	fine-grained	individual	based	analysis	of	

students	with	different	patterns	of	self-relevance	dimensions	and	motivational-

cognitive	profiles	aimed	to	further	highlight	the	diversity	and	complexity	of	the	

processes	underlying	students’	self-relevance	construction	experiences.	
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CHAPTER	4	

FINDINGS	&	DISCUSSION	

Findings	from	the	overall	intervention	project	indicated	that	engagement	in	

relevance	writing	was	associated	with	higher	scores	on	biological	reasoning,	which,	

in	turn,	was	related	to	higher	course	grade.	Qualitative	content	analysis	of	students’	

relevance	writing	about	the	concepts	of	evolution	and	organismic	diversity	

supported	the	dimensional	variability	of	self-relevance	constructions	including	the	

specific	aspect	within	the	contextual	target,	the	particular	self-aspect	connected	to	

the	content,	the	kind	of	connection	made	between	the	content	and	the	identity	

target,	the	type	of	perceived	value,	and	for	some,	the	perceived	cost	of	connecting	

the	content	to	one’s	life.	There	were	some	notable	differences	between	the	two	

biology	concepts	that	highlight	the	content-specificity	of	self-relevance	

constructions.	

Content	analysis	of	the	writing	according	to	the	codebook	devised	in	this	

study	(see	Appendix	A)	indicated	that	all	three	aspects	of	Kaplan	and	Hartwell’s	

(2014)	framework	were	present	in	participants’	writings	of	both	evolution	and	

organismic	diversity.	In	addition,	each	model	component	varied	by	several	

dimensions,	and	these	varied	by	concept.	Contextual	targets	were	academic	

concepts	related	to	evolution	and	organismic	diversity;	however,	these	varied	by	

specificity,	centrality,	and	knowledge,	which	were	different	in	each	concept.	For	

example,	writing	about	evolution,	50%	of	the	participants	chose	to	write	about	the	

general	concept	of	evolution,	30%	about	specific	sub-concepts	of	evolution	such	as	

natural	selection,	and	20%	focused	on	a	specific	fact,	piece	of	knowledge,	or	a	

particular	experience	within	the	topic	of	evolution,	such	as	the	specific	gene	that	

determines	eye	color.	In	comparison,	only	19%	of	the	participants	chose	to	write	

about	the	general	concept	of	organismic	diversity,	with	62%	choosing	more	specific	
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sub-concepts	such	as	the	classification	of	protists,	and	19%	focusing	on	a	specific	

fact	or	experience	within	the	topic,	such	as	angiosperm	and	gymnosperm	diversity.	

Contextual	targets	also	varied	between	the	relevance	constructions	of	the	two	

concepts	in	their	centrality	to	the	main	biology	topic,	with	the	majority	being	central	

in	Evolution	and	only	the	minority	being	central	in	Organismic	Diversity.	Products	

also	varied	by	the	extent	of	scientific	knowledge	present,	by	the	scientific	accuracy	

of	this	knowledge,	and	by	the	alignment	of	their	statements	with	the	epistemological	

foundations	of	the	nature	of	science	(e.g.,	some	students	viewing	the	organismic	

diversity	as	directly	related	to	cultural	diversity,	and	some	students	viewing	the	

evolution	as	a	belief	similar	to	religion	rather	than	as	a	scientific	theory).	

	
Table 3 

Students’ Primary Identity-Target Type Connections To The Concepts Of  
Evolution And Organismic Diversity 

Identity Target Type 
Evolution 
(n = 50) 

Frequency (%) 

Organismic Diversity 
(n = 38) 

Frequency (%) 
No Connection to Self 1 (2%) 0 (0%) 
Career Goal 7 (14%) 7 (18%) 
Personal Goal 8 (16%) 7 (18%) 
Individual Interest 14 (28%) 23 (61%) 
Personal Domain of Activity 6 (12%) 4 (11%) 
Physical Self 10 (20%) 7 (18%) 
Personal Experience 17 (34%) 23 (61%) 
Collective Experience 13 (26%) 20 (53%) 
Personality Characteristics 4 (8%) 7 (18%) 
Other Courses/Classes 6 (12%) 1 (3%) 
Skill 4 (8%) 3 (8%) 
Cultural Group  4 (8%) 5 (13%) 
Family 8 (16%) 4 (11%) 
Belief 8 (16%) 3 (8%) 
Psychological Self 4 (8%) 8 (21%) 
Social Self 6 (12%) 7 (18%) 
General Identity Target 8 (16%) 0 (0%) 
Academic Knowledge 2 (4%) 0 (0%) 
Worldview 5 (10%) 0 (0%) 
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	 The	identity	targets	in	students’	responses	on	both	concepts	varied	greatly	by	

type.	Table	3	presents	the	variation	among	students	along	the	eighteen	different	

identity	target	types	found	in	the	data	(e.g.,	individual	interests,	personal	goals,	

physical	self,	personality,	family,	worldview).	Identity	targets	also	varied	by	

specificity	(e.g.,	one’s	life	in	general	vs.	a	self-attribute	vs.	a	specific	characteristic),	

temporality	(i.e.,	referring	to	the	self	in	the	past,	present,	or	future),	and	self-

categorization	(i.e.,	whether	the	student	referred	to	themselves	as	individuals,	or	as	

part	of	a	collective,	using	first-person	singular	vs.	plural).	Table	4	presents	

percentage	of	students’	writing	coded	along	these	dimensions	for	each	of	the	

concepts.		

	
Table 4 

Variation of Identity-Targets  
On Dimensions Of Specificity, Temporality & Self-Categorization 

Specificity  Temporality  Self-Categorization 

Evolution   Evolution   Evolution  
No Identity Target 5%  Unspecified 6%  No Identity Target 5% 
General 32%  Past 66%  Individual 38% 
Moderate 30%  Present 86%  Collective 16% 
Specific  38%  Future 36%  Ind. & Collective 46% 

Organismic 
Diversity   

Organismic 
Diversity   

Organismic 
Diversity  

No Identity Target 0%  Unspecified 0%  No Identity Target 0% 
General 24%  Past 53%  Individual 29% 
Moderate 26%  Present 100%  Collective 8% 
Specific  50%  Future 45%  Ind. & Collective 63% 

 Note: Ind.=Individual 
 

	 The	affect	quality	of	relevance	lenses	varied	greatly	across	written	products.	

Whereas	utility	value	was	present	(31%),	other	affect	qualities	were	also	present,	

with	intrinsic	value	(56%;	e.g.,	“I	enjoyed	learning	about	mass	extinctions,	and	how	
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species	can	die	out	immediately	in	the	event	of	a	natural	disaster…”)	and	attainment	

value	(49	%;	e.g.,	“Being	Asian-American,	I	tend	to	think	that	I'm	really	different	than	

those	who	are	of	other	ethnicities.	Although	everyone	looks	different	on	the	outside,	

the	study	of	organismic	diversity	made	me	rethink	about	it	and	realize	again	that	we	

all	came	from	a	common	ancestor”)	having	significantly	higher	occurrences,	and	

perceived	cost	(12%).	These	constructions	involved	reference	to	personal,	social,	

psychological,	cultural	and	familial	identity-aspects	of	the	student.	Table	5	presents	

the	variation	in	relevance	lens	found	in	students’	writing	coded	along	these	

dimensions	for	each	of	the	concepts.		

	
Table 5 

Variation In Relevance Lens On Dimensions Of  
Cognitive Strategy, Sophistication, Value Affect Quality & Value Dosage Degree 

 

Cognitive Strategy Sophistication Value Affect Quality Value Dosage 
Degree 

Evolution  Evolution  Evolution  Evolution  
Description/Explanation 70% None 8% None 16% None 18% 
Analogy 36% Low 48% Intrinsic 38% Some 28% 
Transfer/Application 16% Medium 30% Attainment 48% High 56% 
  High 16% Utility 18%   
    Cost 10%   
        

Organismic Diversity  Organismic 
Diversity  Organismic 

Diversity  Organismic 
Diversity  

Description/Explanation 74% None 5% None 5% None 3% 
Analogy 37% Low 39% Intrinsic 82% Some 39% 
Transfer/Application 0% Medium 29% Attainment 53% High 58% 
  High 26% Utility 50%   
    Cost 16%   

	

	 I	also	found	significant	variability	in	the	relevance	lens	affect	quality	between	

the	two	concepts.	Whereas	utility	value	was	again	present	for	both	concepts,	its	

presence	was	significantly	higher	in	the	relevance	writing	on	organismic	diversity	

(50%)	than	on	evolution	(18%).	Similarly,	the	data	showed	significantly	greater	
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intrinsic	value	responses	for	organismic	diversity	(82%)	than	for	evolution	(38%).	

Contrastingly,	attainment	value	responses	were	represented	relatively	equivalently	

across	organismic	diversity	(53%)	and	evolution	(48%).	Similar	levels	of	

sophistication,	value	dosage,	and	cognitive	strategy	types	were	also	found	in	

responses	across	the	two	concepts.		

	 Perhaps	most	surprising	among	the	differences	in	relevance	lens	found	

across	the	two	concepts	was	the	higher	occurrence	of	perceived	cost	in	responses	

relating	to	organismic	diversity	(16%)	over	responses	relating	to	evolution	(10%).		

Given	the	well-known,	on-going	cultural	debate	between	science	and	religion	about	

the	concept	of	evolution,	a	certain	amount	of	perceived	cost	responses	emerging	

from	this	relevance	writing	task	was	to	be	expected.	Indeed,	several	self-described	

religious	Christian	students	expressed	tension	regarding	the	relevance	of	evolution	

to	their	lives.	For	example,	one	student	wrote	“The	theory	of	evolution	have	(sic)	

numerous	effects	in	my	personal	life.	It	makes	me	question	my	faith	in	religion.“	

Another	student	wrote:		
	
I	never	knew	the	exact	definition	of	evolution	and	what	it	encompasses	before	
learning	it	in	these	past	chapters.	I	think	it	connected	to	me	in	the	way	that	it	
opened	my	eyes	about	the	mechanisms	that	have	occurred	(sic)	to	generate	all	
the	living	species	that	we	have	around	us	today.	It	also	got	me	to	think	a	bit	
religiously	(sic);	while	understanding	the	different	processes	that	have	taken	
place	over	time	I	was	amazed	at	how	perfectly	God	has	created	the	earth.	

Another	student	delved	deeply	into	both	the	biology	concept	of	evolution	and	the	

biblical	creation	narrative,	grappled	with	the	juxtaposition,	and	wound	up	with	a	

sentiment	of	reconciliation	or	acceptance	in	awe	and	wonder	at	the	magnitude	and	

majesty	engendered	by	both	narratives.	
I	reached	a	new	sence	(sic)	of	being	when	we	talked	about	the	origin	of	
multicellularity	(sic).		When	talking	about	how	a	prokaryote	somehow	shifted	
into	eukaryotes	blew	my	mind.	The	idea	of	endosymbiosis	really	explains	that	
cells	were	the	first	to	potentially	adapt	to	their	environments.		This	concept	
that	the	prokaryote	engulfed	(sic)	other	organisms	shows	that	chages	(sic)	due	
to	environment	happen	over	time,	thus	the	idea	that	all	animals	in	this	world	
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could	potentially	have	one	common	prokaryotic	ancenstor	(sic)	that	started	the	
origin	of	life.		Once	prokaryotes	evolved	enough	to	eventually	become	
multicellular	organisms,	that	is	when	life	as	we	know	it	today	could	really	
start.		I	am	an	orthodox	christian,	so	I	am	born	to	beleive	(sic)	in	Adam	and	
Eve's	origin	of	life,	so	listening	to	this	story	of	evolution	starting	from	the	origin	
is	this	new	idea	that	absolutely	blows	my	mind.	Perhaps	Adam	and	Eve	were	a	
metaphore	(sic)	to	this	origin	of	life,	or	perhaps	the	origin	of	breeding	animals	
with	sex	organs.		The	bible	is	just	all	a	theory	and	is	evolution,	but	perhaps	
people	take	things	too	literally	and	don't	see	how	maybe	neither	side	is	wrong,	
but	that	they	are	both	right.	Or	maybe	one	or	the	other	is	wrong,	and	so	far	
only	evolution	has	enough	evidence	to	support	their	argument.	Anyway	that	
just	me	being	philosophical,	I	just	think	the	begining	(sic)	over	evolutions	is	the	
most	importants	(sic)	and	most	mind	blowing	concept.	

	

While	I	anticipated	expressions	of	perceived	cost	such	as	these	in	self-relevance	

constructions	related	to	the	culturally	loaded	topic	of	evolution,	I	were	surprised	to	

find	an	even	higher	percentage	occurring	among	the	responses	to	the	organismic	

diversity	prompt.	One	student	wrote:		

…I'm	really	into	conservation	so	I	found	this	very	interesting	but	also	very	
depressing	at	how	fast	some	animal	species	can	disappear,	mainly	due	to	
human	involvement	(sadly).	I	wish	that	this	would	effect	(sic)	everyone	the	way	
it	affects	me	so	the	human	race	as	a	whole	would	stop	destroying	animal	
habitats	and	ecosystems	and	killing,	endangering	or	even	driving	thousands	of	
animals	to	extinction…			

	

Other	students	expressed	similar	perceptions	of	the	cost	of	relating	organismic	

diversity	to	their	lives.		For	example,		

The	immense	diverisity	(sic)	of	organisms	in	this	earth	is	hard	to	capture	in	
ones	mind.	Personally,	it	makes	me	feel	small	and	somewhat	insignificant	as	a	
human.	Unfortunately,	ever	since	humans	arose	in	the	earth,	we	have	
eradicated	many	of	diveristies	(sic)	of	organisms	that	were	present	in	earth.	
One	may	argue	that	this	is	part	of	a	natural	law	where	the	fittest	will	survive	
and	triumph	over	the	weak.	However,	just	because	we	are	more	'advanced',	this	
does	not	justify	our	destructive	actions	against	nature	and	earth	
	 	
			Importantly,	the	nature	of	perceived	cost	that	I	found	in	self-relevance	

constructions	relating	to	the	two	biology	concepts	is	different	from	the	
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characterizations	of	perceived	cost	in	the	literature.	The	extant	body	of	literature	

focuses	primarily	on	three	types	of	perceived	cost:	effort	cost,	opportunity	cost,	and	

psychological	cost.	These	three	types	of	perceived	cost,	discussed	in	previous	

chapter,	are	born	out	in	expectancy	value	theory	and	refer	to	(1)	the	perception	that	

the	effort	required	for	success	in	a	task	is	very	costly	(effort	cost);	(2)	the	perception	

of	foregoing	valued	activities	and	relationships	because	of	the	task	(opportunity	

costs);	and	(3)	perceptions	of	negative	effects	on	well-being	due	to	the	task	

(psychological	costs).		In	fact,	one	of	the	intervention	components	in	the	overall	

intervention	project	was	specifically	designed	to	counter	these	three	commonly	

perceived	costs	by	off-setting	perceived	STEM	sacrifices	through	targeted	messages	

to	address	students’	concerns	about	what	they	must	sacrifice	in	order	to	finish	a	

STEM	major.	However,	the	nature	of	perceived	costs	that	I	found	in	the	self-

relevance	constructions	cannot	be	characterized	as	effort,	opportunity,	or	

psychological	costs.		For	example,	in	the	above	excerpt	the	perceived	cost	is	rooted	

in	the	way	that	constructing	self-relevance	to	the	organismic	diversity	made	the	

individual	feel:	“it	makes	me	feel	small	and	somewhat	insignificant	as	a	human.”	

Similarly,	in	the	sample	prior,	the	student	also	expressed	perceived	emotional	cost	

of	making	a	personal	connection	to	the	concept:	“…I	found	this	very	interesting	but	

also	very	depressing	at	how	fast	some	animal	species	can	disappear,	mainly	due	to	

human	involvement	(sadly).	I	wish	that	this	would	effect	(sic)	everyone	the	way	it	

affects	me	so	the	human	race	as	a	whole	would	stop	destroying	animal	habitats	and	

ecosystems	and	killing,	endangering	or	even	driving	thousands	of	animals	to	

extinction…“	These	examples	suggest	that	the	experience	of	self-relevance	
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construction	itself	can	instigate	perceptions	of	emotional	cost	in	ways	that	are	not	

yet	characterized	in	the	literature.		

	 The	importance	of	cost	related	perceptions	in	the	self-relevance	construction	

experience	is	further	suggested	by	the	fact	that	cost	variables	differentiated	

between	groups	in	cluster	analyses	using	all	relevant	motivational-cognitive	pre-

intervention	measures	variables.	For	a	more	detailed	presentation	of	this	finding	

refer	to	the	cluster	analysis	report	of	the	all	the	relevant	motivational-cognitive	pre-

intervention	measures	in	Appendix	C.		

Another	interesting	finding	here	was	that	five	of	the	six	instances	of	perceived	

cost	in	responses	relating	to	organismic	diversity	also	contained	all	three	of	the	

other	affective	qualities	in	the	coding	scheme,	i.e.	intrinsic	value,	attainment	value,	

and	utility	value.	Furthermore,	these	self-relevance	constructions	implicated	an	

array	of	identity	target	types	(e.g.	individual	interest,	physical	self,	personal	

experience,	collective	experience,	personality	characteristics,	psychological	and	

social	selves,	worldview,	etc.),	averaging	five	different	targets	per	written	product.	

Contrastingly,	none	of	the	instances	of	perceived	cost	in	responses	relating	to	

evolution	contained	all	of	the	other	affective	qualities—two	of	the	five	responses	

contained	intrinsic	value,	attainment	value	along	with	perceived	cost,	one	contained	

attainment	value	and	perceived	cost,	and	two	expressed	only	perceived	cost.	

However,	these	responses	were	also	correlated	with	the	occurrence	of	a	wide	array	

of	multiple	identity	target	types,	similar	to	the	organismic	diversity	responses,	but	

also	including	targets	such	as	family,	belief	and	cultural	group.	Overall,	these	

findings,	albeit	preliminary	and	limited	in	sample,	may	hint	in	the	direction	of	the	
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complex	dynamic	system	of	cognitive-affective	identity	construction	processes	at	

play	in	instances	of	meaningful,	engaged	self-relevance	construction.	

Interestingly,	the	data	indicated	that	students	were	not	significantly	more	likely	

to	use	analogy	as	a	cognitive	strategy	(Table	6)	in	their	self-relevance	constructions	

to	the	concept	of	evolution	(36%)	than	to	the	concept	of	organismic	diversity	(37%).	

I	anticipated	seeing	differences	in	the	cognitive	strategies	used	across	these	

concepts	based	on	the	fact	that	concept	of	evolution	has	both	colloquial	and	

scientific	meanings	that	are	different,	thereby	lending	itself	to	connections	based	on	

it’s	colloquial	use	in	the	English	language	(i.e.	to	evolve	as	in	to	grow	and	change	

personally	or	over	a	life	span,	as	opposed	to	the	biological	concept	of	evolution).	

However,	this	was	not	the	case.	Students	used	cognitive	strategy	types	equivalently	

in	their	constructions	of	self-relevance	across	the	two	concepts.				

	

Further	Development	of	the	Codebook	

	 I	found	that	the	data	from	relevance	writing	on	organismic	diversity	called	

for	the	addition	of	several	new	codes	to	the	codebook,	as	well	as	a	new	code	

category	dimension	to	capture	the	dimensions	emerging	in	the	written	products.	I	

present	these	additions	below.	

Worldview	

	 I	added	an	identity	target	type	code	to	capture	connections	between	this	

biology	concept	and	students’	core	beliefs	about	the	world—their	worldview.	This	

code	indicates	that	the	individual’s	relevance	construction	involved	connections	
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with	their	core	beliefs	about	the	world	(which	can	be	epistemological	or	content	

based).	For	example,	one	student	wrote:			

from	(sic)	biology	lecture,	more	and	more	I	learn	about	it	I	think,	that	anything	
is	possible,	if	I	try.	I	do	not	know	where	i	(sic)	got	those	Idea	(sic)	from	but	those	
scientists	were	able	to	create	theories	without	googling,	(sic)	or	using	smart	
phones.	human	(sic)	are	created	as	a	above	all	other	creatures.	And	I	am	very	
amazed	how	many	different	kind	of	animlas	(sic)	are	in	this	world,	more	than	I	
could	ever	thought	about	before.	I	work	more	than	30	hours	a	week.	Because	I	
have	to	work	to	pay	to	attend	school.	I	have	to	work	to	support	my	family.	
entire	my	college	year	was	always	short	on	time,	tired	from	work,	didn't	get	to	
study	as	much	as	I	could&	(sic)	But	I	am	still	thankful,	and	will	continue	my	
studies	because	the	world	means	so	much	more	than	before	I	took	this	
class.	And	I,	will	not	complain	about	how	I	didnt	have	much	source	or	time.	
Because	those	who	lived	in	the	past	acomplished	(sic)	why	not	me?		

	
The	identity	target	type	codes	for	worldview	and	beliefs	are	differentiated	in	the	

coding	scheme	in	that	the	belief	code	refers	specifically	to	religious	beliefs	(e.g.	the	

relevance	constructions	seen	in	students’	writing	about	the	concept	of	evolution).	

Academic	Knowledge	

	 I	found	that	the	data	called	for	the	addition	of	an	identity	target	type	code	to	

capture	connections	with	other	academic	knowledge.	For	example,	one	student	

wrote:	“I	think	it	is	interesting	to	see	and	helps	me	to	understand	the	concept	of	

evolution	because	of	the	connection	between	the	two	ideas.”	The	identity	target	

here	is	the	student’s	prior	academic	content	knowledge,	specifically,	knowledge	of	

the	concept	of	evolution.		

	
Identity	Processes	Occurring	in	Self-Relevance	Construction:	Identity	Process	Type	
	 Importantly,	my	analysis	of	the	written	reflections	on	organismic	diversity	

indicated	that	many	students	had	qualitatively	different	experiential	processes	

manifesting	in	their	self-relevance	construction	products.	This	was	particularly	

evident	in	written	products	that	demonstrated	highly	impactful	self-relevance	
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construction	experiences—experiences	that	elicited	identity	construction	and/or	

exploration.	Though	related	to	the	degree	of	meaningfulness	of	the	overall	

construction,	the	character	of	these	identity	processes	could	not	be	captured	or	

differentiated	by	quantitative	coding	such	as	affect	or	dosage	codes	(see	Appendix	

A).	This	finding	led	to	an	insight	into	the	phenomenology	and	interpretation	of	self-

relevance	construction.	Specifically,	I	found	that	the	character	and	process	of	the	

experience	itself	appeared	to	be	an	integral	element	of	the	student’s	self-relevance	

construction.	Therefore,	I	developed	a	new	coding	category	to	capture	the	character,	

identity	process	type,	and	scope	of	the	process	on	the	student’s	identity	formation	

that	occurs	in	the	self-relevance	construction	experience—Identity	Formation	

Process	Type,	as	well	as	the	Scope	of	the	Identity	Process	(see	Codebook	Appendix	A,	

and	Tables	6-7).		

Table 6 
Variation in Identity Formation Process Types 

Occurring in Self-Relevance Constructions on Evolution & Organismic Diversity 

Identity Formation  
Process Types 

 
Evolution (n=50) 

Frequency (%) 
Organismic Diversity (n=38) 

Frequency (%) 

No Impact 19 (38%) 5 (13%) 
Recognition 15 (30%) 32 (84%) 
Fascination/Appreciation 10 (20%) 21 (55%) 
Affirmation 13 (26%) 14 (37%) 
Clarification 10 (20%) 9 (24%) 
Accommodation 9 (18%) 9 (24%) 
Application 4 (8%) 4 (11%) 
Transformation 4 (8%) 4 (11%) 
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Table 7 

Variation in the Scope of Identity Formation Processes 
Occurring in Self-Relevance Constructions on Evolution & Organismic Diversity 

Process Scope 
Evolution  
(n = 50) 

Frequency (%) 

Organismic Diversity  
(n = 38) 

Frequency (%) 
No Identity Formation Process 18 (36%) 5 (13%) 
Minimally Formative Process 14 (28%) 11 (29%) 
Moderately Formative Process 12 (24%) 17 (45%) 
Pervasive Process 6 (12%) 5 (13%) 

	
 
	 I	found	that	the	character	and	type	of	identity	process	of	students’	self-

relevance	construction	experiences	could	be	captured	by	seven	identity	formation	

constructs.		

	

(1)	Recognition—in	which	the	connection	between	the	identity	target	and	the	

contextual	target	occurs	in	the	student’s	recognition	of	how	their	construction	of	

self-relevance	to	the	concept	impacts	the	way	they	see	the	world	and	their	self-

within-the-world,	as	in	the	following	student’s	response	to	the	evolution	prompt.			

I	am	a	christian.	my	entire	family	are.	I	never	believed	in	evolution,	
because	before	taking	this	class	all	I	know	about	evolution	is	"so	there	
was	nothing	but	all	the	sudden	world	was	created	and	dust	started	to	
move	became	amoeba,	and	got	nucleus	became	some	creature,	which	
lived	in	ocean,	then	it	came	outside	the	land	and	became	animal"		But	it	
was	more	than	that.	There	was	many	theories	that	supports,	and	talks	
indepth	about	the	evolution.		Althought	I	still	do	not	believe	in	evolution	
because	my	thought	on	creation	and	belief	is	pretty	firm,	I	do	think	that	
it	is	amazing	that	the	scientists	took	time	for	many	years	back,		to	
discover	and	keep	an	recored	to	create	"evolution"	I	believe	that	at	some	
exctent	that	evolution	is	correct,	but	when	people	say	certain	era	was	
100	miliion	years	ago	just	shows	how	human's	limit	to	the	
knowledge.		But	still,	it	really	interested	me.		
	

Other	students’	self-relevance	constructions	exemplified	the	Identity	Formation	
Process	Type	of	Recognition	in	completely	different	ways.	For	example:	
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In	my	Biology	lectures,	it	was	brought	to	my	attention	many	times	that	
numerous	amounts	of	the	creatures	I	was	learning	about	had	all	come	
from	a	common	ancestor,	at	that	point	it	had	piqued	my	interest	to	
acknowledge	the	fact	that	some	type	of	creature	lies	unknown	to	us	and	
had	further	evolved	throughout	millions	of	years	into	what	we	know	
commonly	as,	say,	a	lizard,	or	a	horse,	really	any	type	of	animal	that	we	
see	as	common	can	share	a	common	ancestor	from	a	time	that	seems	
just	so	out	of	reach	in	the	human	perspective.	Something	that	I	really	
want	to	learn	however,	is	the	behaviors	and	the	pure	nature	of	these	
creatures	that	I	hear	so	much	about,	and	how	some	event,	such	as	the	
continental	drift,	maybe	a	substantial	catastrophe,	had	changed	a	
peaceful	harmless	herbivore,	into	a	predatorial	carnivore.	Something	in	
their	normal	instincts	had	to	make	a	change	and	diverge	from	the	norm	
for	the	sake	of	survival	of	the	fittest.	I	do	enjoy	learning	so	much	about	
how	natural	selection	had	cause	many	physical	changes	to	the	structure	
of,	say,	a	giraffe's	neck,	by	elongated	their	neck,	and	making	it	possible	
for	them	to	reach	to	trees.	Rather,	I	would	love	to	learn	about	the	
psychological	aspect	of	these	creatures,	coming	from	someone	who	is	
highly	interested	in	neurology,	and	psychology.						I	am	an	avid	gamer,	
and	one	game	that	I	have	indulged	in	has	been	the	game	Monster	
Hunter	4,	in	which	you	play	a	hunter,	which	requires	you	to	go	out	onto	
a	trek	into	a	plain	and	hunt	these	large,	hulking	monsters	that	seem	to	
be	a	threat	to	the	local	villagers.	One	thing	that	the	developers	had	
integrated	into	these	monsters	is	that	they	do	have	habitual	instincts,	
meaning	they	will	retaliate	if	they	see	you,	the	hunter	as	a	threat.	Also,	
they	wiill	retreat	when	needed,	they	will	hunt	other	prey	if	they	need	a	
food	source,	and	will	seek	refuge	to	their	habitat.	I	just	find	it	so	
amazing	that	in	a	fictional	setting	such	as	Monster	Hunter's,	the	
programmers	had	went	out	of	their	way	to	program	it	into	the	AI	of	the	
monster,	and	gave	them	instincts	that	maybe	some	ancestor	could	have	
had	long	ago.						Overall,	my	favorite	segment	of	evolution	was	knowing	
that	they	were	shared	ancestors	of	commonly	known	animals,	and	also	
getting	to	learn	their	adaptations	throughout	the	years.	In	learning	all	
of	this	it	had	also	arose	my	curiosity	for	knowing	what	the	nature	of	the	
ancestral	creatures	were	like.	
	

(2)	Fascination/Appreciation—in	which	the	student's	self-relevance	construction	

yields	a	new	or	heightened	level	of	fascination	with	or	appreciation	of	the	world	and	

one’s	place	within	it—the	self-relevance	construction	instigates	a	re-seeing	of	the	

self,	as	instantiated	in	the	following	student’s	relevance	writing	on	organismic	

diversity.		
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Walking	outside	and	seeing	the	thousands	of	different	people,	and	
millions	of	species	that	inhabit	the	earth,	only	reaffirms	by	love	for	the	
study	for	biology	and	how	it	is	intergral	to	my	life.	This	reflection	made	
me	realize	again	why	i	am	a	biology	major.	

	
(3)	Affirmation—in	which	the	student's	self-relevance	construction	affirms	or	

reaffirms	an	aspect	of	their	identity	(e.g.	their	goals,	interests,	experiences,	

worldview	etc.).	The	following	excerpt	exemplifies	both	recognition	and	affirmation.	

Evolution	is	the	means	of	which	organisms	are	selected	for	in	an	
environment.	This	selection	can	either	be	good	or	bad	and	in	time,	maps	
out	phylogenetic	relationships	that	we	to	this	day	share.	Evolution	is	also	
defined	by	mutation;	a	process	in	which	a	gene	is	altered,	again	it	can	be	
good	or	bad.	This	mutation	modifies	an	organism	almost	instantaneously	
during	the	germination	and	gestation	periods	and	affects	said	
individuals	life	over	time.	Then	there	are	mutations	that	can	occur	
during	maturation	time	periods	in	one's	own	development;	specifically	
cancer	mutations.	My	form	of	cancer,	osteosarcoma,	is	believed	to	occur	
during	growth	periods	in	which	the	cells	responsible	for	growth	flip	and	
become	malignant.	This	is	due	to	a	mutation	on	the	locus	that	codes	for	
genetic	growth	and	expression.	This	has	caused	me	to	further	my	interest	
in	science	to	become	a	research	physician	and	possibly	add	days	to	
people's	lives.	I	don't	want	to	be	the	peron	sitting	bed	side	saying	"I	wish	I	
could	help."	I	want	to	be	the	person	saying	"I	can	help	you."	

	
(4)	Clarification—in	which	the	student's	relevance	construction	clarifies	an	aspect	

of	their	identity	(e.g.	their	goals,	interests,	experiences,	worldview	etc.)	The	

following	excerpt	instantiates	clarification	in	one	student’s	response	to	the	

evolution	prompt.		

What	really	stood	for	me	was	learning	about	mutation.	I	have	
Ankyloglossia	also	known	as	a	tongue	tie,	a	condition	that	restricts	the	
tongue's	range	of	motion.	It	used	to	troubles	me	when	i	was	younger	
because	it	would	affect	my	speech	capability.	"Generally	boys	are	more	
susceptible	to	tongue	tie	as	it	is	a	semi-dominant	x-linked	inheritable	
trait	as	well	as	those	with	some	degree	of	orofacial	clefts	
(http://mthfr.net/)."	this	mutation	showed	up	in	me	and	wasn't	
apparent	in	my	parents	and	to	my	known	ancestors.	Mutations	in	the	T-
box	transcription	factor	TBX22	gene	showed	results	in	causing	cleft	
palate	as	well	as	ankyloglossia.	I	believe	that	i	was	lucky	enough	for	this	
mutation	in	TBX22	gene	not	to	be	as	severe	as	others.		



	 72	

	
(5)	Accommodation—in	which	the	connection	itself	is	born	out	of	the	student’s	

accommodation	of	a	new	conception	within	their	worldview—i.e.,	the	student’s	

efforts	to	describe	their	worldview	in	a	way	that	could	accommodate	the	biology	

concept	challenged,	expanded	or	changed	their	worldview—as	exemplified	in	the	

following	student’s	response	to	the	evolution	prompt.	

I	grew	up	in	Williamsport,	Pennsylvania	and	attended	Catholic	School	
from	Preschool	to	my	senior	year	of	high	school.		My	parents	raised	me	
in	the	Orthodox	faith,	and	I	was	taught	from	the	very	beginning	that	
God	created	the	earth,	including	every	animal	and	living	thing.		In	high	
school	Biology,	my	teacher	refused	to	teach	us	Darwin's	entire	view	of	
evolution	because	it	contradicted	the	Church	teaching	of	God's	creation.	
Before	I	began	this	Biology	course,	I	still	had	the	closed-minded	view	
that	God	created	the	earth	and	the	only	type	of	evolution	that	existed	
was	through	the	adaptation	of	species	to	the	environment	and	survival	
of	the	fittest.		This	biology	course	taught	me	Darwin's	views,	and	made	
me	start	to	question	Church	teaching.		After	studying	species	evolving	
from	other	species	and	certain	animals	surviving	based	on	the	
environment	they	are	set	in,	I	realized	that	this	logically	makes	
sense.		By	learning	about	evolution	in	this	biology	course,	I	gained	the	
knowledge	to	help	me	develop	my	own	opinion	about	evolution	and	
begin	to	question	and	debate	church	teaching.	

	

Other	students’	self-relevance	constructions	exemplified	the	Identity	Formation	

Process	Type	of	Accommodation	in	very	different	ways,	as	in	the	following	student’s	

response	to	the	organismic	diversity	prompt.			

There	are	two	aspects	of	Biodiversity	that	I	want	to	touch	in	on	this	
entry:	symbiosis	and	evolution.	Symbiosis	is	an	interesting	topic.	Just	all	
the	different	types	of	relationships	that	can	be	had	is	fascinating	i.e.	
commensalism,	parasitism,	mutualism	and	even	endosymbiosis.	With	all	
these	relationships,	the	primary	goal	of	one	of	the	organisms	is	to	
benefit	and	not	kill	the	host.	People	don't	really	choose	the	people	they	
have	relationships	with,	they	just	happen.	My	thought	was	at	what	point	
does	something	around	you	that	benefits	you	actually	become	a	part	of	
you	through	endosymbiosis.	This	is	similar	to	families.	With	regards	to	
evolution,	how	did	humans	become	so	successful.	Water	is	a	much	better	
insulator	than	air	is.	Water	makes	up	a	bigger	percentage	of	the	earth	
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than	land	does.	Or	at	least	it	does	now	after	climate	change.	This	begins	
how	humans	overcame	odds	to	survive.		
	

(6)	Application—in	which	the	student’s	self-relevance	construction	involves	

application	of	the	concept	to	their	perception	of	the	world.		

A	major	aspect	of	evolution	is	the	concept	of	adaptation,	and	I	
personally	find	myself	practicing/encountering	this	concept	frequently	
in	my	day	to	day	life.	I	have	been	put	in	many	situations	where	I	have	
been	forced	to	change	my	original	ways	and	compelled	to	learn	a	new	
method	of	approaching	or	accomplishing	a	task.	As	an	example,	in	many	
of	my	academic	courses,	such	as	Chemistry	or	Calculus,	I	am	often	given	
problems	to	complete	in	which	I	may	not	be	given	all	of	the	information	
I	think	I	need	to	easily	solve	the	problem.	When	put	in	such	a	situation,	I	
have	to	wait	and	come	up	with	other	strategies	and	other	methods	that	
I	have	learned	in	order	to	reach	the	solution.	In	other	cases,	I	find	that	I	
might	be	relying	on	someone	or	something	in	order	to	complete	a	
certain	task.	If	he/she/it	fails	to	show	up	or	work,	I	have	to	find	an	
alternate	solution	to	somehow	get	the	job	done.	After	starting	college,	
for	example,	I	had	to	adapt	to	the	absence	of	my	mother	and	I	had	to	
complete	many	of	the	chores	that	she	normally	did	on	my	own.	This	
adaptation	included	me	learning	new	skills	in	order	to	survive,	similar	
to	the	idea	of	adaptation	in	evolution	just	like	we	have	learned	over	the	
past	few	weeks.	Adaptation	in	evolution	is	all	about	coming	up	with	
alternate	solutions	when	encountered	with	a	difficulty	in	order	to	
survive.	This	connection	is	meaningful	to	me	because	I	am	starting	to	
see	how	important	this	concept	is	in	the	real	world	when	you	are	
constantly	encountering	hinderances	in	your	daily	life,	and	you	need	to	
quickly	find	another	solution	in	order	to	prove	yourself	to	be	'the	fittest'	
amongst	others	and	survive.	

	

The	application	code	for	Identity	Formation	Process	Type	is	differentiated	from	

instances	when	students	simply	apply	a	new	concept	to	describe	or	explain	what	

they	already	know	about	the	world,	which	is	coded	as	explanation	in	the	Relevance	

Lens	category.	This	code	refers	to	instances	of	authentically	transformative	learning	

experience—cases	in	which	the	application	of	the	concept	is	itself	an	epiphantic	

moment—a	transformative	experience.		In	other	words,	the	application	of	the	
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concept	pushes	the	individual	to	understand	herself	within	the	world	in	a	different	

way.		

	

(7)	Transformation—in	which	the	self-relevance	construction	experience	is	a	

transformative	learning	experience.	In	this	experiential	process	of	self-relevance	

construction	the	connection	between	the	identity	target	and	the	contextual	target	

occurs	in	the	student’s	recognition	of	how	the	content	makes	them	see	the	world	

differently.	The	connection	itself	is	therefore	born	out	of	the	student’s	

accommodation	of	a	new	conception	within	their	worldview.	In	the	case	of	this	type	

of	self-relevance	construction,	the	student’s	efforts	to	describe	their	worldview	in	a	

way	that	could	include/accommodate	the	concept	of	organismic	diversity,	

transformed	the	worldview	itself.		For	example,	

The	main	connection	that	I	have	with	Organism	Diversity	is	
appreciating	life.		It's	very	difficult	to	appreciate	life	without	knowing	
organism	diversity	because	how	is	one	to	appreciate	what	he/she	does	
not	know?		I	think	that	everyone	should	learn	organism	diversity	just	so	
everyone	can	appreciate	life	and	its	diversity.		I	am	very	overwhelmed	
with	the	diversity	of	microorganism.		I	knew	that	there	were	a	lot	of	
microoganims	but	there	are	more	than	a	lot.		There	are	an	
inknowledgeable	amount	of	microorganism	and	an	astronomical	
amount	of	insect	on	this	plant.		My	main	misconception	was	that	
humans	are	the	most	sucessful	species	on	this	planet	but	I	am	very	
mistaken.		We	don't	live	the	longest,	we	don't	influence	the	world	the	
most,	we	don't	even	take	the	most	space,	and	we	certainly	won't	outlive	
some	other	more	established	species.		Not	many	species	rely	on	us	and	
we	rely	on	many	species.		Only	in	learning	the	biodiversity	of	life,	will	we	
know	exactly	what	we	are	destroying.		

	

Kevin	Pugh,	in	his	work	on	transformative	experiences,	describes	one	of	the	

cognitive	processes	that	happen	as	“re-seeing”	(Pugh,	Linnenbrink-Garcia,	Koskey,	

Stewart,	&	Manzey,	2010;	Pugh,	2011).	Re-seeing	in	this	sense	is	an	important	
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cognitive	process	involved	in	self-relevance	constructions	that	are	transformational.	

Lastly,	I	also	coded	for	No	Identity	Formation	Process—in	which	the	self-relevance	

construction	indicated	no	formative	identity	process.	(See	Appendix	E	for	more	

samples	of	student	relevance	writing	products	that	exemplify	these	constructs.)	

	 The	Identity	Formation	Process	Type	code	category	allows	for	the	

differentiation	of	instances	in	which	the	level	of	meaningfulness	of	a	self-relevance	

construction	is	high	in	affect	and	dosage	from	the	cases	in	which	the	process	of	

constructing	self-relevance	was	itself	a	formative	identity	process.	(Definitional	

note:	In	the	following	discussion,	the	words	formative	and	transformative	are	both	

used	to	designate	important	identity	construction	processes.	These	two	

designations	differentiate	between	degrees	of	import	and	change,	such	as	impact	

and	integration,	resulting	from	the	identity	construction	process	referred	to.)	This	is	

an	important	interpretive	distinction	to	capture	because	I	found	that	it	

differentiated	qualitatively	different	cases	in	which	students	excitedly	(using	

superlative	language)	applied	the	concept/content	to	what	they	already	knew	and	

instances	in	which	the	self-relevance	construction	process	was	a	formative	identity	

process	or	an	authentically	transformative	learning	experience.	In	the	later	cases,	I	

found	that	the	student	often	applied	the	concept	to	their	new	perception	of	the	

world.	That	is,	in	cases	of	formative	and	transformative	learning	experience,	the	

strategic	process	of	application	happened	after	the	transformation	(i.e.	the	student	

expressed	a	structural	cognitive	shift,	after	which	they	were	able	to	see	how	this	

concept	applied	to	other	areas	of	their	life	or	knowledge.)	
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	 My	analyses	of	written	products	showed	significant	differences	in	the	

character	and	type	of	identity	process	occurring	in	students’	self-relevance	

constructions	between	the	two	biology	concepts.	Specifically,	I	found	that	students	

demonstrated	significantly	more	recognition	of	how	their	construction	of	self-

relevance	to	the	concept	makes	them	see	the	world	differently	in	relation	to	the	

concept	of	organismic	diversity	than	to	the	concept	of	evolution	(Evolution:	

Frequency	=	15	(30%);	Organismic	Diversity:	Frequency	=	32	(84%).	Similarly,	

students’	self-relevance	constructions	indicated	new	or	heightened	levels	of	

Fascination/Appreciation	for	the	world	significantly	more	often	in	relation	to	

organismic	diversity	than	to	the	concept	of	evolution	(Evolution:	Frequency	=	10	

(20%);	Organismic	Diversity:	Frequency	=	21	(55%).	In	general,	students’	self-

relevance	constructions	relating	to	organismic	diversity	indicated	occurrences	of	

formative	identity	processes	at	significantly	greater	rates	than	to	evolution	(No	

Identity	Formation	Process	(Evolution:	Frequency	=	19	(38%);	Organismic	Diversity:	

Frequency	=	5	(13%).	My	analyses	showed	similar	differences,	i.e.	greater	

percentages	of	occurrence,	although	not	significantly	greater,	in	relation	to	

organismic	diversity	than	to	evolution,	for	Affirmation	(Evolution:	13	(26%);	

Organismic	Diversity:	14	(37%),	Clarification	(Evolution:	10	(20%);	Organismic	

Diversity:	9	(24%),	Accommodation	(Evolution:	9	(18%);	Organismic	Diversity:	9	

(24%),	Application	(Evolution:	4	(8%);	Organismic	Diversity:	4	(11%),	and	

Transformation	(Evolution:	4	(8%);	Organismic	Diversity:	4	(11%).	

Interestingly,	all	cases	of	transformational	experiences,	regardless	of	the	

concepts	being	related	to,	occurred	along	with	fascination,	clarification,	
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accommodation,	and	application.	The	only	differentiating	experiential	process	

across	the	cases	of	transformation	was	affirmation,	with	half	of	the	cases	including	

affirmation,	and	half	not.	This	preliminary	finding	may	point	towards	a	cumulative	

complex	or	simultaneity	of	multiple	identity	processes	needed	to	give	rise	to	

transformational	learning	experiences.	It	also	makes	intuitive	sense	that	affirmation	

of	one’s	established	identity	would	not	be	a	requisite	experiential	process	for	

transformation	to	occur.	In	fact,	it	is	possible	that	the	absence	of	affirmation	of	

important	extant	aspects	of	one’s	identity	could	be	a	condition	for	transformational	

learning	experiences.		

	
The	Individual-In-Context	as	the	Basis	of	Self-Relevance	Construction:	How	does	the	
student's	identity	in	the	academic	context	manifest	in	the	nature	of	their	self-relevance	
construction	of	academic	content?	
	

As	discussed	in	the	previous	chapter,	one	of	the	objectives	for	this	

dissertation	study	was	to	address	the	lack	of	attention	in	extant	research	to	the	unit-

of-analysis	of	individual-in-context	as	the	basis	of	self-relevance	construction,	and	

the	integration	of	individual	and	contextual	characteristics	giving	rise	to	self-

relevance	construction.	In	order	to	enhance	the	possibility	of	gaining	insights	into	

the	individual	characteristics	underlying	self-relevance	construction	experiences	I	

selected	a	purposeful	sample	of	participants	who	differed	on	patterns	of	the	key	

self-relevance	dimensions	represented	in	the	identity-based	model	and	the	identity-

formation	processes	in	my	coding	framework	(2	patterns	and	an	outlier,	See	Figures	

2	and	3	below)	and	the	motivational-cognitive	profiles	(2	profiles	and	an	outlier,	See	

Figure	4	below)	based	on	the	pre-intervention	measures	that	targeted	values	rooted	

in	identity	commitments	(self-efficacy,	interest	value,	attainment	value,	utility	
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value).	This	involved	first	dividing	the	sample	of	participants	into	subgroups	by	

patterns	of	self-relevance	dimensions	and	identity-based	motivational-cognitive	

profiles.		Interestingly,	the	cluster	analysis	on	the	motivational-cognitive	variables	

showed	that	attainment-value	contributed	most	to	the	cluster	solution	out	of	the	

five	value	variables—provided	the	greatest	separation	between	clusters	(F	=	

115.717,	See	ANOVA	Table,	Appendix	B).	Table	8	(below)	presents	descriptive	

statistics	by	motivational-cognitive	profiles	and	by	patterns	of	self-relevance	

dimensions.	Additionally,	supplementary	analyses	are	presented	in	Appendix	B
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Table 8. Descriptive Statistics by Motivational-Cognitive Profiles and by Patterns of Self-Relevance Dimensions 
Variable Total Motivational-Cognitive Profiles Patterns of Self-Relevance 

Dimensions 
Evolution 

Patterns of Self-Relevance 
Dimensions 

Organismic Diversity 
 (N = 36) Cluster 1 

(n= 18) 
Cluster 2 
(n= 17) 

Cluster 3 
(n= 1) 

Cluster 1 
(n= 21) 

Cluster 2 
(n= 15) 

Cluster 1 
(n= 16) 

Cluster 2 
(n= 20)  

Sex         
Male 12 5 7 0 10 2 6 6 

Female 24 13 10 1 11 13 10 14 
Race         

Asian 16 10 6 0 7 9 8 8 
White 10 6 3 1 8 2 5 5 
Black 0 0 0 0 0 0 0 0 
Other 10 2 8 0 6 4 3 7 

Year in College         
Freshman 16 7 8 1 12 4 8 8 

Sophomore 10 7 3 0 4 6 2 8 
Junior 7 2 5 0 3 4 3 4 
Senior 3 2 1 0 2 1 3 0 

Parent Education         
Not college 

graduate 
2 1 1 0 2 0 2 0 

College graduate 34 17 16 1 19 15 14 20 
Age 19.4 (1.3) 19.4 (1.4) 19.5 (1.4) 19 (0) 19.2 (1.3) 19.7 (1.4) 19.5 (1.5) 19.4 (1.2) 
SAT Verbal 382.2 (278.2) 370.5 

(272.9) 
417.1  

(282.2) 
0 (0) 378.6 (279.6) 387.3 (286.0) 358.8 (293.5) 401.0 (271.6) 

SAT Quantitative 438.1 (300.8) 460.6 
(302.6) 

440.0  
(296.7) 

0 (0) 392.4 (320.3) 502.0 (268.6) 387.5 (316.3) 478.5 (289.5) 
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Table 8 Continued 

Variable Total Profile of Initial Motivation and Biology 
Reasoning Proficiency 

Profile of Relevance 
Dimensions on Evolution 

Profile of Relevance 
Dimensions on Organismic 

diversity 
 (N = 36) Cluster 1 

(n= 18) 
Cluster 2 
(n= 17) 

Cluster 3 
(n= 1) 

Cluster 1 
(n= 21) 

Cluster 2 
(n= 15) 

Cluster 1 
(n= 16) 

Cluster 2 
(n= 20)  

Biology Course 
Achievement 

        

Exam 1 68.9 (19.4) 60.9 (19.9) 76.7 (16.1) 80.0 (0) 73.0 (17.5) 63.2 (21.1) 64.0 (23.7) 72.8 (14.6) 
Exam 2 72.3 (18.8) 61.8 (18.1) 83.3 (13.2) 76.0 (0) 74.7 (14.8) 69.1 (23.5) 65.8 (22.9) 77.6 (13.1) 
Exam 3 70.6 (19.7) 62.4 (21.7) 78.8 (14.2) 76.0 (0) 69.9 (16.7) 71.5 (23.9) 68.5 (15.2) 72.2 (22.9) 
Exam 4 66.7 (17.8) 59.8 (20.5) 74.8 (10.7) 52.0 (0) 66.5 (13.1) 66.9 (23.5) 58.8 (18.6) 73 (14.7) 

Final Exam 59.8 (12.0) 58.7 (13.7) 61.1 (10.6) 60.0 (0) 59.0 (10.8) 60.9 (13.8) 55.9 (8.4) 63.0 (13.6) 
Labs 72.0 (9.1) 67.9 (8.0) 76.3 (8.6) 71.5 (0) 72.0 (8.7) 72.0 (9.9) 71.2 (7.2) 72.6 (10.5) 

Quizzes 81.5 (17.6) 80.9 (22.0) 81.5 (12.4) 92.0 (0) 82.1 (11.9) 80.6 (23.8) 78.1 (16.4) 84.2 (18.4) 
Overall course 

grade 
70.1 (8.3) 66.4 (7.4) 74.0 (7.8) 71.9 (0) 70.0 (8.1) 70.4 (8.9) 67.2 (7.2) 72.4 (8.6) 
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Figure 2: Self-Relevance Construction on Evolution 
Two Patterns of  Dimensionality, Complexity and Identity Formation Process  

Pattern 1: Low 
(n=21) 

Pattern 2: 
High (n=14) 

Outlier 
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The	next	step	involved	selecting	individuals	at	the	mean	of	each	cluster	as	

well	as	any	outliers.	I	then	conducted	fine-grained	analyses	on	the	selected	

individuals.	These	analyses	involved	constructing	storylines	from	the	available	data	

to	describe	each	individual’s	self-relevance	construction	experience	in	relation	to	

their	identity	commitments	in	this	context	(based	on	the	their	motivational-

cognitive	profile	extracted	from	the	pre-intervention	measures,	See	Figure	5).	

Below,	I	provide	examples	of	these	storylines.			

	
	
*Note:	All	names	used	in	the	storylines	are	pseudonyms.		
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Figure 4: Motivational-Cognitive Profiles Based on Self-Efficacy, Interest Value, 
Attainment Value, Utility Value, and Biology Reasoning 

Profile 1: 
Low (n=18) 

Profile 2: 
High 
(n=17) 

Outlier 
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Mendel—High	Dimensionality,	Complexity	and	Identity	Formation	Process	Pattern	of	
Self-Relevance	Dimensions,	High	Cognitive-Motivational	Profile	
	

At	the	time	of	this	intervention	Mendel	was	a	19-year-old	Asian	male	

sophomore	majoring	in	biology.	His	stated	career	goal	was	to	‘attain	a	M.D,	and	

work	for	the	U.N	as	a	doctor	and	travel.’		He	was	carrying	more	than	a	full	course	

load	of	primarily	humanities	courses	including	Religion	in	the	World,	Introduction	

to	Biology	1111,	Language	in	Society,	Mosaic:	Humanities	Seminar	I,	and	The	

Meaning	of	the	Arts.	He	was	also	volunteering	at	a	local	hospital	throughout	the	

semester.	According	to	his	self-report	on	the	pre-intervention	questionnaires,	

Mendel’s	educational	aspirations	exceeded	those	achieved	by	his	parents—his	

mother	had	a	high	school	education	and	his	father	completed	some	

college/community	college.	His	prior	achievement	was	high,	with	a	B+	in	the	

prerequisite	chemistry	course	and	SAT	scores	of	650	in	reading	and	730	in	math	

(self-report).	

Mendel’s	initial	motivation	was	high	in	attainment-value	(23/24),	

moderately	high	in	self-efficacy	(25/30)	and	moderate	in	utility-value	(23/30)	and	

interest-value	(29/42),	and	his	score	in	biology	reasoning	(11/15)	was	moderately	

high,	which	positioned	him	near	the	mean	of	the	high	motivational-cognitive	profile.		

Mendel	completed	the	relevance	writing	assignments	on	both	evolution	and	

organismic	diversity.	He	completed	both	tasks	in	a	timely	manner	(within	one	week)	

after	the	relevance	prompt	was	released	on	Blackboard.	His	writing	about	the	

connection	of	evolution	to	his	life	was	moderate	in	length	(99	words).	It	begins	with	

a	positive	statement	about	the	“numerous	effects”	of	evolution	on	his	personal	life,	

followed	by	a	dramatic	expression	of	the	impact	that	it	has	on	his	religious	beliefs:	
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“It	makes	me	question	my	faith	in	religion.”		Mendel’s	self-relevance	construction	

goes	on	to	provide	a	cursory	exemplification	how	the	artificial	selection	process	

produces	variety	in	the	food	choices	available	to	him;	and	that	knowledge	of	the	

theory	of	evolution	has	contributed	to	advancements	in	the	field	of	medicine.	In	an	

abrupt	turn	in	tone,	his	response	continues	with	another	strong	expression	of	the	

tensions	involved	in	connecting	evolution	to	his	life	based	on	his	religious	identity	

commitment,	“my	previous	aknowledgements	(sic)	of	Christianity,”	and	concludes	

with	a	relatively	weak	affirmation	of	the	import	of	evolution	as	a	theory.	Medel’s	

self-relevance	construction	is	presented	verbatim	below.	

	
The	theory	of	evolution	have	(sic)	numerous	effects	in	my	personal	life.	
It	makes	me	question	my	faith	in	religion.	Through	evolution,	I	am	able	
to	eat	my	sausage	and	eggs	for	breakfast,	and	artifical	(sic)	selection	
provides	vareity	(sic)	of	food	choices.	Understanding	of	evolution	gave	
us	the	modern	advanced	medicine	and	we	are	able	to	cure	and	prevent	
many	diseases	using	antiobiotics(sic).	However,	the	idea	that	all	
creations	began	with	a	single	cell,	our	first	common	ancestor,	is	hard	to	
accept	due	to	my	previous	aknowledgements	(sic)	of	Christianity.	
Although	it	is	a	theory,	it	has	many	impliations	(sic)	in	our	lives.	

	
Mendel	‘somewhat	agreed’	that	his	relevance	writing	experience	was	useful	

for	his	learning	and	provided	the	following	reflective	feedback	on	his	experience:	

	
It	is	a	question	that	many	of	us	do	not	reconigze	(sic)	in	our	daily	lives.	It	
is	definitely	something	to	ponder	and	think	about	for	every	students	
(sic)	as	it	answers	many	questions	in	life	but	also	questions	many	
aspects	in	our	lives.	Unfortunatley	(sic),	it	is	sad	that	ultimately	at	the	
end	of	the	semester,	all	it	(sic)	matters	is	the	letter	grade	we	get	to	put	
in	our	transcript.	I	believe	college	education	should	be	something	more.	

	
Mendel’s	feedback	speaks	rather	poignantly	and	pointedly	to	the	heart	of	

self-relevance	construction—“…to	ponder	and	think	about	it…answers	many	

questions	in	life	but	also	questions	many	aspects	in	our	lives.”	Education,	especially	
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science	education,	often	assumes	the	role	of	providing	answers.	As	such,	the	

assumed	goal	of	education	often	becomes	remembering	and	regurgitating	answers.	

However,	Mendel	points	out	that	the	opportunity	to	reflect-on	and	connect-to	a	

concept	“also	questions	many	aspects	in	our	lives.”	It	is	this	cognitive	space	of	self-

questioning	that	meaningful	relevance	construction	can	evoke;	and	it	is	precisely	in	

this	space	of	self-questioning	where	we	can	see	how	the	meaningful	connection	

inherent	in	the	self-relevance	experience	originates	not	just	in	the	event	of	

understanding	some	content	in	relation	to	the	world;	it	originates	primarily	in	the	

experience	of	understanding	one’s	self	within	the	relation.	This	is	what	is	meant	by	

my	contention	that	the	self-relevance	experience	is	a	vital	dynamic	process	of	

identity	formation.			

	 Mendel’s	feedback	also	speaks	to	a	core	problem	in	gateway	STEM	courses	

that	this	intervention	sought	to	counter.	“Unfortunatley	(sic),	it	is	sad	that	ultimately	

at	the	end	of	the	semester,	all	it	(sic)	matters	is	the	letter	grade	we	get	to	put	in	our	

transcript.	I	believe	college	education	should	be	something	more.”	As	discussed	in	

the	previous	chapter,	many	students	have	difficulty	seeing	gateway	biology	content	

as	relevant.		Yet	Mendel’s	words	here	evidence	that	the	experience	of	content	

relevance	in	this	context	is	not	only	possible,	it	plays	a	crucial	role	in	breaking	free	

from	a	singular	focus	on	grades	and	returning	the	event	of	learning	to	the	learner.	In	

the	introduction	to	this	dissertation	I	put	forth	the	idea	that	the	constructive	process	

engendered	by	the	self-relevance	experience	can	be	characterized	as	an	event	of	

appropriation—the	appropriation	of	the	content	into	one’s	story,	and	the	re-

appropriation	of	one’s	self-in-relation-to	the	relevant	content.		This	idea	is	reflected	
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in	Mendel’s	self-relevance	construction	and	his	feedback	on	the	experience.	His	

closing	sentence—“I	believe	college	education	should	be	something	more.”—can	be	

understood	as	a	proclamation	that	students	are	not	(or	aught	not	to	be)	passive	

consumers	of	education	or	knowledge.	Learning	is	not	a	passive	process.	This	

example	instantiates	a	self-relevance	experience	wherein	learning	rises	above	the	

passive	consumption	of	knowledge	and	becomes	an	active	participation-in	and	

generation-of	knowledge,	wherein	learning	becomes	the	consummation	of	

knowledge	and	the	learner.	In	such	occurrences	of	meaningful	learning	we	can	see	

how	the	experience	of	self-relevance	construction	confers	greater	depth	to	both	

parties	in	the	relation—i.e.	to	the	content	as	well	as	to	the	self.	

Mendel’s	relevance	writing	on	organismic	diversity	was	of	moderate	

length	(87	words).		Interestingly,	he	expresses	multiple	layers	of	emotional	

and	psychological	cost	associated	with	connecting	this	concept	to	his	life.	The	

connection	makes	him	feel	“small	and	insignificant	as	a	human”	and	at	the	

same	time	he	laments	the	destructive	power	that	we	have	wielded	as	the	

dominant	species	on	the	planet.		

	
The	immense	diverisity	(sic)	of	organisms	in	this	earth	is	hard	to	
capture	in	ones	mind.	Personally,	it	makes	me	feel	small	and	somewhat	
insignificant	as	a	human.	Unfortunately,	ever	since	humans	arose	in	the	
earth,	we	have	eradicated	many	of	diveristies	(sic)	of	organisms	that	
were	present	in	earth.	One	may	argue	that	this	is	part	of	a	natural	law	
where	the	fittest	will	survive	and	triumph	over	the	weak.	However,	just	
because	we	are	more	'advanced',	this	does	not	justify	our	destructive	
actions	against	nature	and	earth.	

	
Mendel	rated	his	experiences	of	the	usefulness	of	the	relevance	writing	tasks	

differently	for	the	two	concepts.	In	contrast	to	his	relatively	positive	endorsement	of	
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the	usefulness	of	writing	about	the	relevance	of	evolution	to	his	life,	regarding	

organismic	diversity	he	“disagreed”	that	the	experience	was	useful	for	his	learning.			

Regarding	Mendel’s	achievement	in	the	course,	his	score	on	the	exam	that	

focused	on	the	topic	of	evolution	and	which	he	took	in	the	week	following	his	self-

relevance	construction	on	the	concept	was	high	(84),	as	was	his	score	on	the	exam	

pertaining	to	organismic	diversity	(92)	which	occurred	at	the	same	interval	after	his	

writing	on	that	topic.	He	also	scored	high	on	the	third	(100)	and	fourth	exam	(80),	

and	in	the	average	range	on	the	final	(68).	His	average	on	quizzes	was	80.28,	he	had	

a	91.73	lab	grade,	and	an	overall	course	grade	of	83.55.		

Mendel	did	not	complete	the	post-intervention	measures,	therefore	I	could	

not	gauge	any	change	in	his	motivation	or	cognition.	Mendel’s	storyline	describes	a	

student	who	articulates	a	clear	recognition	of	how	this	content	challenges	his	

conception	of	his	self-within-the-world.	He	expresses	his	heightened	level	of	

fascination	with	the	potential	to	“re-see”	his	self	as	he	affirms,	challenges	and	

clarifies	specified	aspects	of	his	own	identity.	Finally,	Mendel	laments	the	limitations	

of	time	and	competing	demands	that	inhibit	or	interrupt	deeper	transformational	

processes.		

	
Frimet—High	Dimensionality,	Complexity	and	Identity	Formation	Process	Pattern	of	
Self-Relevance	Dimensions,	Low	Cognitive-Motivational	Profile	
	

Frimet	was	a	19-year-old	Caucasian	female	sophomore	majoring	in	

biophysics	at	the	time	of	this	intervention.	Her	stated	career	goal	was	to	become	a	

“science	researcher.	Possibly	in	genetics	or	astrophysics	or	something	else,	I'm	not	

sure	yet.	Possibly	medical	researcher.”	She	was	carrying	a	full	course	load	consisting	
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of	Biology	1111,	General	Chemistry	1032	with	lab,	Pre-Calculus,	General	Education:	

People	Places	and	the	Environment.	She	reported	that	during	the	previous	semester	

she	was	volunteering	at	Bryn	Mawr	hospital	shadowing	the	general	surgery	team	

but	that	currently	her	schedule	was	“too	full	to	do	this	on	a	regular	basis,”	implying	

that	she	planned	to	continue	her	volunteer	work,	although	with	less	regularity,	

during	the	semester.	According	to	her	self-report	on	the	pre-intervention	

questionnaires,	Frimet’s	educational	aspirations	were	similar	to	her	parents’	who	

both	earned	graduate	degrees.	Reportedly,	her	prior	achievement	was	high,	with	a	

B-	in	the	prerequisite	chemistry	course	and	SAT	scores	of	640	in	reading	and	600	in	

math.	

Frimet’s	initial	motivation	was	high	in	attainment-value	(22/24)	and	utility-

value	(26/30),	moderate	in	interest-value	(30/42),	and	low	in	self-efficacy	(16/30)	

and	her	score	in	biology	reasoning	(9/15)	was	low,	which	positioned	her	just	above	

the	mean	of	in	the	low	motivational-cognitive	profile.	Whereas	her	interest	in	

biology	was	in	the	moderate-high	range	(44/54)	her	self	perceived	ability	in	biology	

was	low	(14/24).	Notably,	Frimet	indicated	that	she	did	not	perceive	the	course	as	

costly	in	terms	of	effort	(effort	costs	14/30),	suggesting	that	she	felt	she	had	the	

energy	and	will	to	do	well.	However,	her	endorsements	on	the	pre-intervention	

measures	indicated	her	concern	about	how	much	she	would	have	to	give	up	

(opportunity	costs	23/24)	and	whether	she	was	a	good	enough	student	

(psychological	costs	30/30)	to	do	well	in	the	course.	Yet,	despite	of	her	concerns,	or	

perhaps	in	spite	of	them,	her	intention	to	remain	in	stem	was	in	the	moderate-high	

range	(29/36).	
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Frimet	completed	the	relevance	writing	assignments	on	both	evolution	and	

organismic	diversity	in	a	timely	manner	(within	one	week)	after	the	prompt	was	

released	on	Blackboard.	She	wrote	at	length	about	the	connection	of	evolution	to	

her	life	(163	words).	Her	self-relevance	construction	begins	with	her	stating	a	

somewhat	morbid	area	of	personal	interest.	Frimet’s	self-relevance	construction	is	

presented	verbatim	below.	

	
I	enjoyed	learning	about	mass	extinctions,	and	how	species	can	die	out	
immediately	in	the	event	of	a	natural	disaster.	It	is	simultaneously	
terrifying	and	fascinating	to	think	that	at	any	moment,	something	
similar	could	happen	to	humans.	I'm	sure	we	have	developed	and	
developing	technology	that	helps	us	identify	a	natural	disaster	before	it	
comes,	but	it	is	still	exciting.	What	is	most	interesting	to	me	when	
learning	about	evolution	is	thinking	about	humans	as	just	another	
evolving	species	in	the	grand	scheme	of	eternity.	It's	interesting	to	think	
that	maybe	in	a	few	thousand	or	million	years,	human's	(sic)	may	not	
exist	anymore.	I	wonder	about	whether	an	even	more	advanced	species	
could	evolve	from	humans.	I	also	think	that	biology	and	astronomy	are	
both	incredibly	interesting,	mainly	because	I	enjoy	thinking	about	the	
big	picture	of	existence.	That	is	why	I	think	I	want	to	go	into	either	
genetics	or	astrophysics,	as	those	two	fields	present	enourmous	(sic)	
growth	and	discovery	opportunities.		
	
Multiple	identity	target	types	are	represented	in	the	above	construction	

including	career	goal,	individual	interest,	collective	experience,	psychological	self	

and	academic	knowledge.	This	identity	content	is	high	in	specificity	and	the	self-

categorization	is	both	individual	(relating	to	her	individual	interests	and	goals)	and	

collective	(relating	to	our	collective	experience	as	a	species).		Frimet’s	self-relevance	

construction	also	evidences	identity-formation	processes	such	as	recognition—in	

that	the	connections	between	her	identity	targets	and	the	contextual	target	

(evolution)	occur	in	her	recognition	of	how	the	concept	makes	her	see	place	within	

the	world	differently,	e.g.	“What	is	most	interesting	to	me	when	learning	about	
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evolution	is	thinking	about	humans	as	just	another	evolving	species	in	the	grand	

scheme	of	eternity”—and	Fascination/Appreciation—in	that	her	relevance	

construction	expresses	new	or	heightened	level	of	fascination	with	and/or	

appreciation	of	the	world	and/or	biology,	e.g.	“It	is	simultaneously	terrifying	and	

fascinating	to	think	that	at	any	moment,	something	similar	could	happen	to	

humans,”	as	well	as	Affirmation—in	that	her	relevance	construction	affirms	or	

reaffirms	an	aspect	of	their	identity	(e.g.	her	goals	and	interests)	“I	also	think	that	

biology	and	astronomy	are	both	incredibly	interesting,	mainly	because	I	enjoy	

thinking	about	the	big	picture	of	existence.	That	is	why	I	think	I	want	to	go	into	

either	genetics	or	astrophysics,	as	those	two	fields	present	enourmous	(sic)	growth	

and	discovery	opportunities.”	

Surprisingly,	Frimet	‘somewhat	disagreed’	that	her	relevance	writing	

experience	was	useful	for	her	learning	and	provided	the	following	reflective	

feedback	on	her	experience:	“I	suppose	I	could	have	written	more	about	mass	

extinctions.	I'm	not	sure	that	I	understand	the	point	of	this	question.”	

Frimet’s	writing	about	the	connection	of	organismic	diversity	to	her	life	was	

moderate	in	length	(119	words).	Interestingly,	her	primary	contextual	target	in	the	

construction	was	to	the	concept	of	evolution,	not	organismic	diversity.	In	fact,	she	

began	her	response	by	overtly	stating	her	preference	for	learning	about	evolution	

over	organismic	diversity.	

	
I	don't	always	love	learning	about	each	individual	species	and	their	
individual	traits,	but	I	really	like	looking	at	the	big	picture	of	evolution,	
and	seeing	how	everything	comes	together.	It	has	been	neat	to	see	how	
organisms	have	grown	to	be	more	and	more	complex	with	evolution.	
For	example,	learning	about	the	transition	from	water	to	land	has	been	
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particularly	interesting	to	me,	with	both	plants	and	animals.	It's	super	
cool	how	the	closest	relative	to	the	land	plants	or	to	the	first	animals	on	
land	had	some	of	the	traits	that	made	breathing	oxygen	easier	or	had	
the	beginnings	of	protection	from	dessication	(sic).	It	really	shows	how	
evolution	and	natural	selection	function	in	such	transistions	(sic)	of	
habitat.	

	
Similar	to	her	writing	on	evolution,	multiple	identity	target	types	are	

represented	in	Frimet’s	self-relevance	construction	on	organismic	diversity	

including	individual	interest,	personal	experience,	and	personality	characteristics.	

Notably,	only	one	identity	target	type	is	shared	across	the	two	constructions—

individual	interest.	I	would	say	that	this	speaks	to	the	content	specificity	of	self-

relevance	construction	save	the	fact	that	the	contextual	target	is	the	same	content	

across	the	two	constructions.		

Surprisingly,	despite	her	focus	on	evolution,	Frimet	rated	her	experiences	of	

the	usefulness	of	the	relevance	writing	task	about	organismic	diversity	(agree)	

higher	than	her	usefulness	rating	of	the	evolution	task	(somewhat	disagree).	

Moreover,	she	even	acknowledged	her	preference	for	connecting	to	evolution	over	

organismic	diversity	in	her	reflective	feedback	on	the	experience.	“I	seem	to	like	to	

tie	things	back	to	evolution.	It	was	definately	(sic)	one	of	the	more	interesting	

sections	of	this	course	for	me.”	Perhaps	the	fact	that	she	used	this	second	

opportunity	to	again	construct	relevance	to	evolution	had	a	combined	effect	on	her	

experience	of	the	usefulness	of	the	task,	resulting	in	her	relatively	higher	rating	the	

second	time	around.	This	is	further	suggested	in	light	of	her	feedback	on	her	

previous	self-relevance	construction	about	evolution.	“I	suppose	I	could	have	

written	more	about	mass	extinctions.	I'm	not	sure	that	I	understand	the	point	of	this	

question.”	It	seems	that	Frimet	used	the	second	opportunity	to	construct	relevance	
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to	address	both	of	the	areas	she	perceived	as	lacking	in	her	first	experience—i.e.	she	

indeed	wrote	more	about	mass	extinctions	and	also	apparently	achieved	a	better	

sense	of	“the	point	of	the	question.”	

	Regarding	Frimet’s	achievement	in	the	course,	her	score	on	the	exam	that	

focused	on	the	topic	of	evolution	was	on	the	upper	end	of	the	moderate	range	(80).	

She	did	less	well	on	the	exam	pertaining	to	organismic	diversity	(72).	She	scored	

high	on	the	third	exam	(84),	and	average	on	the	fourth	exam	(76)	and	the	final	(68).	

Her	average	on	quizzes	was	high	at	95.91,	and	she	had	a	lab	grade	of	79.77,	and	an	

overall	course	grade	of	77.92.		

Frimet’s	domain-specific	motivation	on	the	four	expectancy-value	constructs	

(rooted	in	identity	commitments)	dropped	slightly	for	attainment-value	(from	

22/24	to	19/24)	and	interest-value	(from	30/42	to	28/42),	stayed	moderately	high	

in	utility-value	(from	26/30	to	26/30),	and	grew	markedly	for	self-efficacy	(from	

16/30	to	23/30).	Her	biology	reasoning	score	rose	from	9/15	to	14/15,	as	did	her	

interest	in	biology	(from	44/54	to	47/54),	and	her	self-perceived	ability	for	the	

domain	(from	14/24	to	17/24).	Furthermore,	she	indicated	a	slight	decrease	in	her	

concerns	about	the	amount	of	effort	she	would	need	to	devote	biology	courses	in	the	

future	(effort	costs:	from	14/30	to	12/30),	and	missing	other	opportunities	due	to	

the	demands	of	future	science	courses	(opportunity	costs:	from	23/24	to	19/24),	

about	whether	she	was	a	good	enough	student	to	succeed	in	future	science	courses	

(psychological	costs:	from	30/30	to	22/30);	and	intention	to	remain	in	STEM	rose	

markedly	(from	29/36	to	36/36).	
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Matilde	“Tilly”	Flotzbaum—Low	Dimensionality,	Complexity	and	Identity	Formation	
Process	Pattern	of	Self-Relevance	Dimensions,	High	Cognitive-Motivational	Profile	
	

At	the	time	of	this	intervention,	Ms	Flotzbaum	was	a	18-year-old	Caucasian	

female	freshman	majoring	in	biology.	Her	stated	career	goal	was	to	attend	

optometry	school.	She	was	carrying	a	full	course	load	consisting	of	Biology	1111	

with	lab,	General	Chemistry	2	(1032)	with	lab,	Mosaics,	Calculus	2.	She	was	neither	

working	nor	volunteering	at	the	time.	Ms	Flotzbaum’s	stated	educational	aspirations	

exceeded	those	of	her	parents—her	mother	earned	a	bachelors	degree	and	her	

father	attended	some	college.	Reportedly,	her	prior	achievement	was	high,	with	an	

A-	in	the	prerequisite	chemistry	course.	She	did	not	report	her	SAT	scores.	

Tilly’s	initial	motivation	was	high	in	attainment-value	(23/24),	utility-value	

(28/30)	and	self-efficacy	(26/30),	moderately	high	in	interest-value	(36/42),	and	

her	very	high	in	biology	reasoning	(14/15),	which	positioned	her	just	above	the	

mean	in	the	high	motivational-cognitive	profile.		She	indicated	high	interest	in	

biology	(50/54)	as	well	as	high	self	perceived	ability	for	the	domain	(20/24).	

Furthermore,	Tilly	was	not	concerned	about	the	amount	of	effort	and	energy	she	

would	need	to	devote	(effort	costs	7/30)	or	about	missing	other	opportunities	due	

to	the	demands	of	the	course	(opportunity	costs	16/24),	nor	was	she	worried	about	

whether	she	was	a	good	enough	student	(psychological	costs	(14/30);	and	she	had	

every	intention	to	remain	in	STEM	(34/36).	

Tilly	completed	the	relevance	writing	assignments	on	both	evolution	and	

organismic	diversity	in	a	timely	manner	(within	one	week)	after	the	prompt	was	

released	on	Blackboard.	Her	writing	about	the	connection	of	evolution	to	her	life	is	

moderate	in	length	(111	words).	Tilly’s	self-relevance	construction	begins	with	an	
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emphatic	exclamation,	“incredible	connection,”	of	the	relevance	of	evolution	to	her	

life.	She	attribute	this	“incredible	connection”	to	her	strong	interest/amazement	in	

“how	all	the	diversity	on	this	earth	could	have	came	from	one	simple	organism.”	

Interestingly,	Tilly	makes	a	causal	connection	between	the	“very	huge	impact”	that	

evolution	has	on	her	life	and	her	non-religiosity.	Presumable,	the	assumption	behind	

this	causal	connection	has	to	do	with	either	the	absence	of	conflict	between	the	

concept	and	her	worldview	makes	way	for	the	profundity	of	the	concept,	or	that	the	

absence	of	an	alternative	worldview	in	her	life	(i.e.	religion)	necessitates	evolution	

as	an	fundamental	explanatory	theory	of	life	for	her.	Tilly’s	relevance	construction	

concludes	with	another	emphatic	expression	of	her	connection	to	the	concept	

“compels	me	entirely,”	referring	to	the	scientific	enterprise	of	unveiling	our	ancient	

progenitors	via	their	understanding	of	evolutionary	processes.	Her	self-relevance	

construction	is	presented	verbatim	below.	

	
Evolution	creates	an	incredible	connection	on	(sic)	my	life	because	I	am	
so	interested	in	seeing	how	all	the	diversity	on	this	earth	could	have	
came	from	one	simple	organism.	I	am	not	a	religious	person	and	
because	of	this	the	story	of	evolution	makes	a	very	huge	impact	on	my	
life.	I	am	interested	in	seeing	more	evidence	in	the	future	of	seeing	how	
humans	evolved.	Our	ancestors	could	have	looked	completely	different	
millions	of	years	ago	and	the	changes	that	occured	(sic)	were	based	on	
their	environment	and	what	they	needed	in	order	to	survive.	That	
compels	me	entirely-	that	scientists	everyday	try	to	illustrate	the	past	as	
accurately	as	possible.		

	
Tilly	‘strongly	agreed’	that	her	relevance	writing	experience	was	useful	for	

her	learning.	Like	her	relevance	writing,	Tilly’s	reflective	feedback	on	the	experience	

was	emphatic:	“Biology	1111	showed	me	more	on	evolution	that	I	ever	thought	I'd	

learn.”	
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Tilly’s	writing	about	the	connection	of	organismic	diversity	to	her	life	was	in	

the	moderate-low	range	(75	words)	relative	to	the	sample	as	well	as	to	her	writing	

about	evolution.	She	began	with	a	statement	of	intrinsic	interest	about	the	diverse	

environmental	conditions	that	give	rise	to	the	diversity	of	animals,	followed	by	two	

brief	and	questionably	accurate	examples,	and	concluded	with	a	statement	of	how	

this	(diversity)	makes	her	want	to	travel	to	experience	it	all.		

	
I	find	it	interesting	how	there	are	different	types	of	animals	in	different	
regions	in	the	world	all	because	of	the	environments	they	must	be	in	to	
survive.	You	won't	see	tigers	roaming	in	the	city	and	you	wont	see	
penguins	in	the	jungle.	This	makes	me	want	to	travel	the	world	in	order	
to	see	as	much	as	I	can,	to	experience	diversity	in	habitats,	in	cultures,	
and	the	diversity	of	animals	and	people.	

	
She	again	‘strongly	agreed’	that	her	relevance	writing	experience	on	organismic	

diversity	was	useful	for	her	learning	and	explained	in	characteristically	resounding	

positivity	that	”Writing	this	made	me	realize	how	biology	is	very	close	to	my	

interests	in	life!”		

	 Despite	her	enthusiastically	positive	feedback	on	the	experiences,	Tilly’s	

relevance	constructions	were	fairly	one-dimensional,	with	few	connections	to	the	

self	other	than	personal	interest,	and	no	indication	of	any	identity	formation	

processes.	The	level	of	sophistication	of	her	relevance	lens	was	low	for	both	

constructions,	although	relatively	higher	for	evolution,	her	constructions	

demonstrated	minimal	knowledge	for	the	contextual	target,	and	epistemological	

alignment	with	the	nature	of	science	was	debatable	in	both	written	products.	For	

these	reasons	she	fell	in	the	low	range	for	dimensionality,	complexity	and	identity	

formation	process	pattern	on	the	self-relevance	dimensions.	
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Regarding	Tilly’s	achievement	in	the	course,	her	score	on	the	exam	

pertaining	to	evolution	was	perfect	(100),	and	her	score	on	the	exam	pertaining	to	

organismic	diversity	was	(88).	She	also	scored	high	on	the	third	exam	(84)	and	then	

her	test	performance	dropped	markedly	to	a	60	on	both	the	fourth	and	final	exams.	

Her	average	on	quizzes	was	85.88,	she	had	a	lab	grade	of	83.15,	and	an	overall	

course	grade	of	78.73.		

Tilly’s	domain-specific	motivation	on	the	four	expectancy-value	constructs	

(rooted	in	identity	commitments)	remained	high	during	the	course,	although	

dropping	slightly	in	attainment-value	(from	23/24	to	21/24)	and	interest-value	

(from	36/42	to	34/42),	and	rising	slightly	in	utility-value	(from	28/30	to	29/30)	

and	self-efficacy	(from	26/30	to	28/30).	Surprisingly,	Tilly’s	biology	reasoning	score	

fell	slightly	over	the	course	of	the	semester	from	14/15	to	10/15,	as	did	her	interest	

in	biology	from	50/54	to	46/54.	Contrastingly,	her	self-perceived	ability	for	the	

domain	rose	slightly	from	20/24	to	21/24.	Furthermore,	she	indicated	an	increase	

in	her	previously	minimal	concern	about	the	amount	of	effort	she	would	need	to	

devote	to	the	course	from	7/30	to	12/30	for	future	science	courses	and	only	slightly	

higher	concern	about	missing	other	opportunities	due	to	the	demands	of	future	

courses	(opportunity	costs:	from	16/24	to	17/24).	Her	concerns	about	whether	she	

was	a	good	enough	student	to	succeed	in	future	science	courses	decreased	slightly	

(psychological	costs:	(from	14/30	to	12/30);	and	she	became	even	more	resolute	in	

her	intention	to	remain	in	STEM	(from	34/36	to	36/36).	

Overall	Tilly’s	storyline	suggests	an	interpretation	of	a	student	with	high	

domain-specific	motivation	and	cognition,	with	a	stable	sense	of	her	goals	and	
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identity	commitments	and	confidence	in	her	abilities	to	succeed	in	biology.	Her	

markedly	enthusiastic	demeanor	reflected	in	her	relevance	constructions	and	

reflective	feedback	on	her	experiences	engaging	in	these	intervention	tasks	likely	

helped	her	persevere	through	the	semester	in	spite	of	a	very	heavy	course	load	and	

maintain	her	resolve	and	interest	in	biology.	

	
Shmutzik	“Schmaltzy”	Potatoes—Low	Dimensionality,	Complexity	and	Identity	
Formation	Process	Pattern	of	Self-Relevance	Dimensions,	Low	Cognitive-Motivational	
Profile	
	

Schmaltzy	was	a	20-year-old	Caucasian	male	sophomore	majoring	in	biology	

pre-pharmacology	at	the	time	of	this	intervention.	His	stated	career	goal	was	to	

”become	a	pharmacist,	but	also	own	my	own	business.”	He	was	neither	working	nor	

volunteering	at	the	time.	Shmutzik’s	stated	educational	aspirations	exceeded	those	

of	his	parents	who	both	received	only	a	high	school	education.	Reportedly,	his	prior	

achievement	was	moderately	low,	with	a	C+	in	the	prerequisite	chemistry	course	

and	SAT	scores	in	the	moderate	range	(520	in	reading,	670	in	math).		

Shmutzik’s	initial	motivation	was	moderate-high	in	attainment-value	

(20/24),	moderately	high	in	utility-value	(22/30)	and	interest-value	(35/42),	and	in	

biology	reasoning	(7/15),	positioning	him	in	the	low	motivational-cognitive	profile.	

His	initial	self-efficacy	could	not	be	computed	due	to	missing	data	(i.e.	he	did	not	

complete	the	pertinent	items	on	the	pre-intervention	measures).	His	initial	interest	

in	biology	(45/54)	as	well	his	self-perceived	ability	for	the	domain	(20/24)	were	

moderately	high.	Furthermore,	he	indicated	little	concern	about	the	amount	of	effort	

he	would	need	to	devote	(effort	costs	9/30),	about	missing	other	opportunities	due	

to	the	demands	of	the	course	(opportunity	costs	16/24),	about	whether	he	was	a	
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good	enough	student	(psychological	costs	(16/30);	and	he	had	every	intention	to	

remain	in	STEM	(36/36).	

Shmutzik	completed	the	relevance	writing	assignments	on	both	evolution	

and	organismic	diversity	in	a	timely	manner	(within	one	week)	after	the	prompt	

was	released	on	Blackboard.	His	relevance	writing	about	evolution	was	short	(54	

words).	Interestingly,	Shmutzik	was	the	only	participant	in	the	entire	sample	to	

plainly	and	directly	deny	any	personal	connection	to	evolution	on	the	grounds	of	a	

literal	and	accurate	scientific	interpretation	of	the	concept.		

	
Evolution	is	something	that	takes	time.	Its	how	organisms	developed	
from	their	begining	(sic)	to	what	they	are	currently.	I	do	not	see	any	
connection	with	my	everyday	life	and	evolution.	From	my	
understanding,	evolution	is	something	that	is	looked	at	from	a	distance.	
My	everyday	life	is	not	affected	immedieatly	(sic)	by	evolution.	

	
Not	surprisingly,	Shmutzik	rated	the	usefulness	of	this	relevance	writing	for	

his	learning	as	very	low	(strongly	disagree).	Similar	to	his	relevance	writing,	

Shmutzik’s	reflective	feedback	on	the	experience	was	less	than	enthusiastic:		“It	

might	be	me,	but	i	did	not	find	any	connections	with	evolution.	Possibily	(sic)	

because	i	could	not	think	of	anything.	Next	time	maybe	include	possible	examples.	In	

the	prompt	give	an	example	of	how	evolution	affect	goals,	healt	(sic)	etc.”	

Presumably,	Shmutzik	either	did	not	read	the	prompt	in	its	entirety	or	he	simply	did	

not	see	the	examples	provided	in	the	prompt	as	accurate	scientific	interpretations	of	

the	concept	worthy	of	constructing	a	connection	to.		

	 Shmutzik’s	relevance	writing	of	organismic	diversity	was	of	moderate	length	

(113	words).	Ever	consistent,	he	denied	any	connection	to	his	“goals,	interests,	

hobbies,	personal	experiences,	or	health,”	quoting	the	prompt.	The	bulk	of	his	
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response	has	a	somewhat	disgruntled	tone	and	expresses	his	perception	of	a	

marked	decrease	in	his	level	of	interest	in	the	subject	over	the	semester,	attributing	

the	decrease	to	his	experiences	in	the	course.		

	
Honestly	I	do	not	know	how	to	answer	this	either.	Organismic	Diversity	
doesnt	have	any	connection	to	my	goals,	interests	(sic),	hobbies,	
personal	experiences,	or	health.	In	no	way	will	Bio	1111	connect	to	me	
personally	in	any	of	those	ways.	I	found	the	topics	taught	in	this	course	
interesting	upon	taking	this	class	and	I've	quickly	learned	to	hate	it.	This	
class	isnt	meant	to	teach	you	anything	its	meant	to	weed	out	the	people	
who	cant	manage	their	time	better	than	others.	Dr.	Feynman	
(psuedonym)	should	learn	how	to	speak	louder	and	explain	better,	
maybe	I'll	find	a	way	to	connect	my	personal	life	to	what	we	learn	in	this	
class.	
	
Again,	Shmutzik	rated	the	usefulness	of	this	support	for	his	learning	as	very	

low	(strongly	disagree),	providing	no	explanation	for	his	rating.	His	relevance	

constructions,	albeit	accurate	and	epistemologically	aligned	in	the	case	of	evolution,	

were	one-dimensional,	with	no	connections	between	the	concept	and	the	self,	and	

no	indication	of	any	identity	formation	processes.	The	coding	scheme	and	the	model	

could	not	accurately	map	onto	Shmutzik’s	responses	since	relevance	was	not	

constructed.	

Regarding	Shmutzik’s	achievement	in	the	course,	his	score	on	the	exam	that	

focused	on	the	topic	of	evolution	and	which	he	took	in	the	week	following	his	self-

relevance	construction	on	the	concept	was	in	the	low-average	range	(68),	and	his	

score	on	the	exam	pertaining	to	organismic	diversity	(60)	fell	in	the	low	range.	He	

scored	high	on	exam	three	(96),	and	low	on	exam	four	(52)	and	the	final	(64).	His	

average	on	quizzes	was	high	at	97.13,	he	had	a	lab	grade	of	60.44,	and	an	overall	

course	grade	of	69.45.		
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Over	the	course	of	the	semester,	Shmutzik’s	motivation	dropped	slightly	in	

attainment-value	(from	20/24	to	18/24),	dropped	significantly	in	utility-value	

(from	22/30	to	15/30),	and	even	more	significantly	in	interest-value	(from	35/42	to	

11/42).	His	biology	reasoning	score	remained	low,	7/15	at	both	time	points.	His	

interest	in	biology	dropped	markedly	from	moderately	high	(45/54)	to	very	low	

(19/54)	and	his	self-perceived	ability	for	the	domain	fell	from	20/24	to	16/24.	

Shmutzik	indicated	a	slight	increase	in	his	concern	about	the	amount	of	effort	he	

would	need	to	devote	biology	courses	in	the	future	(effort	costs:	from	9/30	to	

12/30),	a	slight	decrease	in	his	about	missing	other	opportunities	due	to	the	

demands	of	future	courses	(opportunity	costs:	from	16/24	to	15/24),	an	increase	in	

his	level	of	concern	about	whether	he	was	a	good	enough	student	to	succeed	in	

future	science	courses	(psychological	costs:	(from	16/30	to	21/30),	and	his	

intention	to	remain	in	STEM	dropped	from	36/36	to	16/36.	

Overall	Shmutik’s	storyline	suggests	an	interpretation	of	a	student	who	

struggled	to	construct	relevance	to	the	course	content.	Rather,	he	denies	outright	

that	any	connection	even	exists	between	the	concepts	and	his	life.	Interestingly,	in	

the	case	of	evolution,	his	denial	of	any	personal	connection	to	the	concept	also	

entailed	an	accurate	scientific	representation	of	the	concept.	Yet	an	accurate	

understanding	did	not	appear	to	suffice	as	a	means	of	sustaining	his	interest	in	or	

motivation	for	biology.	His	storyline	describes	a	student	who	experienced	overt	

frustration	with	the	task	and	the	course.	It	also	demonstrates	his	own	self-

awareness	in	his	admission	of	his	plummeting	level	of	interest	in	the	subject	over	

the	semester,	which	was	clearly	indicated	in	the	data	by	a	dramatic	negative	change	
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in	nearly	every	measure	of	motivation	from	the	pre	to	post	intervention	

questionnaires.	Most	concerning	among	these	changes	was	steep	decline	in	his	

intentions	to	remain	in	STEM.	Shmutzik	did	not	assume	any	responsibility	for	his	

loss	of	interest,	at	least	not	evident	in	his	written	products;	instead	he	attributed	the	

decrease	to	his	experiences	in	the	course	and	disappointment	in	the	instructor.	Of	

course	Shmutzik	is	a	single	case	with	limited	data	and	any	general	conclusions	about	

the	intervention	drawn	on	the	basis	of	this	case	would	be	grossly	unfounded.	

Nevertheless	it	is	hard	not	to	notice	that	a	complete	absence	of	any	self-relevance	

processing	and	blatant	refusal	to	even	entertain	the	possibility	of	the	relevance	of	

the	content	just	happens	to	be	paired	in	this	case	with	a	dramatic	drop	in	motivation	

and	meaningfulness	on	multiple	levels.		
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Figure 5: Initial Motivation & Cognition of the Five Participants Represented in Storylines 
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CHAPTER	5	

CONCLUSION	

Identifying	the	diverse	dimensions,	both	intra-personal	and	extra-personal,	

in	students’	self-relevance	constructions	has	important	implications	for	education	

research	and	practice.	A	more	comprehensive	understanding	of	the	

multidimensionality	of	self-relevance	constructions	will	allow	researchers	to	

conduct	more	nuanced	empirical	analyses	of	student’s	self-relevance	experiences,	

and	encourage	educators	to	design	and	adopt	more	individualized	and	effective	self-

relevance	promoting	practices.	

This	study	sought	to	contribute	to	the	scholarly	exploration	of	a	conception	

of	self-relevance	construction	as	an	identity	formation	process	by	identifying	the	

diverse	dimensions,	both	intra-personal	and	extra-personal,	in	students’	self-

relevance	constructions	using	a	multidimensional	identity-based	model.	My	

findings,	with	all	the	caveats	and	reservations	of	a	preliminary	study,	demonstrated	

how	self-relevance	construction	indeed	appears	to	be	a	multidimensional	dynamic	

process	of	identity	construction.	The	codebook	laid	some	compelling	conceptual	

groundwork	for	investigating	self-relevance	from	this	perspective.	The	content	

analyses	instantiated	the	conceptual	power	of	the	Kaplan	and	Hartwell	model	and	

forged	ahead	towards	a	characterization	of	self-relevance	construction	as	a	

multidimensional	process	of	identity	formation.	Most	concretely,	the	findings	

showed	that	self-relevance	construction	manifested	characteristics	of	the	student’s	

identity	in	context,	and	demonstrated	the	diversity	of	relevance	constructions	
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depending	on	contextual	and	individual	identity-based	characteristics	such	as	the	

particular	content	(i.e.	the	two	biology	concepts).		

The	fine-grained	analyses	and	storylines	in	chapter	4	demonstrated	the	

potential	engendered	by	meaningful	self-relevance	construction.		In	light	of	these	

analyses	it	may	be	valuable	to	reiterate	some	of	the	ideas	put	forth	at	the	outset	of	

this	dissertation.	The	storylines	instantiated	the	constructive	crux	of	the	self-

relevance	experience—the	creation	and/or	recreation	of	the	self	as	we	saw	in	the	

act	of	self-relevance	construction	an	act	in	which	we	make	ourselves	who	we	are,	

write	our	own	narratives,	author	our	identities.	In	this	light,	the	self-relevance	

experience	represents	a	small	but	significant	instance	of	the	process	of	self-

authorship.	As	noted	previously,	we	might	extend	the	analogy	of	authorship	to	see	

each	self-relevance	construction	as	a	sentence,	phrase,	stanza,	or	verse	in	the	story	

of	an	individual.	Like	any	narrative	work,	some	phrases	carry	more	weight	in	

shaping	the	overall	story.	However,	each	phrase	represents	the	intention	and	

agency	of	the	author	and	can	be	examined	as	a	manifestation	of	that	creative	agency.	

In	this	sense	self-relevance	construction	provides	a	small	window	into	the	ways	in	

which	the	self	is	negotiated	and	conceived.	

Despite	the	shared	confines	of	context	and	content	that	framed	this	relevance	

intervention,	vast	variability	of	identity	and	contextual	targets	was	found	in	my	

analyses.		This	finding	may	point	to	an	element	of	choice	engendered	in	the	self-

relevance	experience—i.e.	that	each	instance	of	self-relevance	may	entail	a	degree	of	

decisive	agency	regarding	what	to	relate	to	and	how	to	relate	to	it.	In	this	sense,	it	

may	be	that	through	an	amalgamation	of	self-relevance	constructions	we	act	as	the	
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architects	of	our	identities.	Accordingly,	self-relevance	constructions	could	provide	

a	window	into	the	architecture	of	the	self	and	the	architectural	processes	of	identity	

construction.		

Even	this	tiny	sample	manifested	a	diverse	spectrum	of	dimensionality,	

complexity	and	identity	formation	processes	in	self-relevance	constructions	as	well	

as	a	dynamic	range	of	domain-specific	motivation	and	cognition.	The	diversity	

across	the	individual	cases	highlighted	the	complexity	and	multidimensionality	of	

the	processes	underlying	self-relevance	construction.	This	finding	suggests	that	

while	the	group-level,	quantitative	analyses	may	differentiate	participants	along	

specific	dimensions	or	reveal	some	basic	mechanisms	underlying	self-relevance;	

they	may	also	mask	the	more	complex	and	subtle	processes	operating	at	the	unit-of-

analysis	of	the	individual.	

The	overarching	goal	of	this	dissertation	was	to	explore	a	conception	of	self-

relevance	construction	as	identity	formation.	This	conception	aimed	to	place	the	

discourse	about	self-relevance	in	the	arena	of	integration	of	learning	and	identity	

exploration.	My	content	analyses	of	students’	self-relevance	constructions	laid	some	

conceptual	groundwork	for	considering	self-relevance	as	a	multidimensional	and	

variable	process	of	identity-formation,	and	the	storylines	frame	this	process	by	the	

participant’s	role	identity	as	a	student	in	an	undergraduate	biology	course.		

	

Theoretical	Implications	

Theoretically,	the	findings	reveal	the	potential	complexity	and	

multidimensionality	of	students’	relevance	constructions	that	goes	beyond	utility	
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value.	I	found	that	the	construction	of	perceived	relevance	of	both	concepts	of	

Evolution	and	Organismic	Diversity	were	complex.	Within	these	constructions,	I	

found	much	commonality	among	many	of	the	students’	relevance	writings,	which	fit	

within	the	guiding	model,	reflecting	aspects	of	students’	identities	and	are	largely	

composed	of	a	contextual	target,	identity	target,	and	a	relevance	lens	(Hartwell	&	

Kaplan,	2014).	The	findings	also	highlight	the	content	specificity	of	relevance	

constructions,	in	the	current	case,	of	Evolution	and	of	Organismic	Diversity	as	

having	different	connotations	for	students.	For	instance,	the	findings	indicated	

potential	influences	of	cultural-political	meanings	and	network	of	meanings	within	

the	subject	domain	and	how	these	meanings	may	elicit	different	types	of	relevance	

constructions.		

Methodological-Analytical	Implications	

The	findings	also	have	methodological	implications.		Focusing	only	on	utility	

value	may	sideline	other	potentially	adaptive	constructions	of	relevance	by	students	

who	may	not	be	pursuing	career	goals	in	the	domain.		Future	research	may	do	well	

to	examine	other	dimensions	of	relevance	and	investigate	their	relations	with	

academic	outcomes.	The	current	framework	may	provide	a	useful	template	for	such	

future	investigations.	

The	fine-grained	analyses	and	storylines	further	flesh-out	the	story	of	the	

individual-in-context	as	the	basis	for	self-relevance	construction.	These	analyses	

contributed	to	the	disclosure	of	motivational	and	identity	formation	processes	that	

underlie	students’	constructions	of	self-relevance	in	this	context.	This	analytic	

approach	was	chosen	as	a	means	of	more	fully	demonstrating	the	diverse	and	rich	
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situated	meanings	of	self-relevance	among	students,	and	in	so	doing,	to	shed	

brighter	light	on	students’	meaning	making	and	motivation	for	the	intervention,	as	

well	as	to	provide	further	insight	into	differential	effects	of	the	intervention,	which	I	

deemed	to	be	potentially	important	for	improving	the	design	and	operationalization	

of	the	intervention.	Regarding	this	last	point,	the	patterns	and	profiles	findings	also	

demonstrated	the	importance	of	my	methodological	approach	in	the	dissertation	for	

capturing	the	complex	processes	operating	at	the	unit-of-analysis	of	the	individual	

student.	

Educational-Practical	Implications	

The	findings	may	have	educational	implications.	Hartwell	and	Kaplan	(2014)	

suggested	that	this	identity-based	model	of	relevance	could	guide	educators	in	

encouraging	students’	diverse	constructions	of	relevance,	allowing	for	both	more	

student	agency	and	opportunity	for	teachers	to	gain	insights	into	their	students'	

learning	experiences	and	lives.		The	findings	highlight	the	diversity	of	relevance	

constructions	students	make	related	to	biology	content,	but	also	highlight	diversity	

across	concepts.	Students	may	be	more	or	less	inclined	to	connect	with	different	

concepts	within	the	domain,	which	has	implications	for	strategies	for	promoting	

perceived	relevance	in	a	domain.	Lastly,	the	cases	of	transformational	learning	in	

the	sample,	albeit	low	prevalence,	showed	the	potential	of	what	opportunities	for	

self-relevance	construction	can	elicit	in	learners.		On	the	other	hand,	these	cases	also	

illustrate	the	kind	of	transformative	learning	opportunities	that	are	lost	when	

academic	content	is	taught	in	ways	that	do	not	promote	identity	exploration	or	offer	

opportunities	for	students	to	recognize	the	relevance	of	learning	content	to	their	
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lives.				

	

Limitations	

	 Given	the	newness	of	perceived	relevance	interventions	that	are	not	based	in	

value	theory,	current	theories	of	change	are	limited	regarding	how	relevance	

construction	will	impact	motivational,	learning,	and	identity	formation	processes.		

Future	interventions	should	continue	to	explore	a	broader	conceptualization	of	

relevance	and	examine	how	such	broader	conceptualizations	affect	motivation	and	

learning	outcomes.		

	 A	second	important	limitation	is	that	the	study	was	conducted	in	the	context	

of	a	larger	intervention	study.	Students	received	the	relevance	intervention	in	

combination	with	another	cognitive	intervention,	which	may	have	shaped	their	

broader	experience	in	the	course.		Thus,	this	may	have	also	shaped	their	responses	

to	the	relevance-writing	task.	

	 Lastly,	it	is	important	to	note	that	the	understanding	derived	from	this	

examination	is	highly	contextual.	This	study	aimed	to	achieve	a	conceptual	

understanding	of	the	interplay	of	multiple	motivational,	identity	and	meaning	

making	factors	and	processes	and	how	they	may	manifest	in	students’	experiences	

in	a	specific	intervention	within	a	specific	context.	In	other	words,	the	findings	were	

not	intended	to	generalize	to	populations,	but	rather	to	theory,	towards	a	more	

comprehensive	conceptualization	of	how	personal	characteristics,	background	and	

contextual	characteristics	interplay	across	meaning	making	and	identity	formation	

processes	in	a	relevance	writing	intervention.	Furthermore, the	understanding	

derived	from	this	examination	is	bound	to	the developmental stage of the participants 
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(e.g. primarily late adolescence). Therefore, the interpretations about the nature of the 

self-relevance construction put forth in this dissertation limited to this developmental 

stage. Future research in this domain would do well to examine self-relevance 

constructions of participants at other stages of development. 
	

Future	Research	

The	findings	of	this	study	relating	to	students’	transformative	learning	

experiences	emerging	from	their	construction	self-relevance	opened	up	new	and	

exciting	lines	of	inquiry.	Further	investigation	into	transformative	experiences	in	

the	context	of	self-relevance	interventions	is	warranted.	I	encourage	researchers	to	

continue	building	on	the	identity-based	approach	taken	herein	and	incorporate	

measures	to	assess	the	prevalence	of	transformative	experiences	in	this	context.	

Future	research	should	also	examine	which	individual	factors	are	related	to	the	

likelihood	that	students	engage	in	transformative	experiences,	the	ways	in	which	

transformative	experiences	can	impact	learning,	and	consider	whether	these	types	

of	experiences	facilitate	perceptual	or	conceptual	changes	and	facility	in	knowledge	

transfer.	

	 It	belongs	to	the	nature	of	exploratory	studies	such	as	the	one	presented	here	

to	reveal	new	questions.	In	this	regard,	I	am	proud	to	say	this	project	succeeded.	Of	

the	many	questions	this	study	left	me	with,	I	think	the	following	are	particularly	

compelling	and	worthy	of	pursuit.	Where	do	self-relevance	construction	

experiences	fit	in	the	overall	identity	construction/exploration	process?			
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Appendix A: Codebook	for	Self-Relevance	Constructions 
 
Codebook for science undergraduate’s relevance writing about biology concepts 

Identity 
Target Type 

0 - No Connection to Self: There is only a description of the concept 
without any connection to the self.  
1 – Career Goal: Connection is made between the concept and a 
professional/career goal (e.g. pharmacist, doctor, occupational therapist, 
trainer) 
2 – Personal Goal: Connection is made between the concept and a 
personal goal (e.g. learning, success, high achievement, etc.) 
3 – Individual Interest: Connection is made between the concept and an 
area of personal interest (e.g. a passionate hobby) 
4 – Personal Domain of Activity: Connection is made between the 
concept and a personal domain of action (e.g., playing basketball) 
5 – Physical Self: Connection is made between the concept and the 
individual’s body (i.e., health, appearance, etc.) 
6 – Personal Experience: Connection is made between the concept and a 
personal experience the individual had. 
7 - Collective Experience: Connection is made between the concept and 
a shared group/collective experience (e.g. friends group, housemates, 
students in the course) 
8 – Personality Characteristics: Connection is made between the 
concept and the individual’s personality attribute 
9 - Other Classes: Student makes a connection to other courses s/he is 
taking or has taken. 
10 – Skill: Connection is made between the concept and a skill of skills 
(e.g. lab work, doctoring, etc.) 
11 - Cultural Group: Connection is made between the concept and a 
cultural group (e.g. ethnic group, nationality or attributes distinct to a 
cultural group such as specific cuisine, traditions etc.) 
12 – Family: Connection is made between the concept and the student’s 
family or familial references and relationships 
13 – Belief: Connection is made between the concept and religious or 
spiritual beliefs 
14 - Psychological Self: Connection is made between the concept and the 
student's or the group's (humanity) psychological processes: thoughts, 
emotions, etc. 
15 - Social Self: Connection is made between the concept and the 
student's social relationships 
16 - General Identity Target: Connection is made between the concept 
and the student’s membership in the human race or in a certain large 
collective.  
17 – Academic Knowledge: Connection is made between the concept 
and other academic knowledge (e.g. the student’s prior academic content 
knowledge, such as knowledge of the concept of organismic diversity.) 
18 – Worldview: Connection is made between the biology concept and 
students’ core beliefs about the world—their worldview, which could be 
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epistemological or content based. (This code is differentiated from the 
Belief code in that the belief code refers specifically to religious beliefs) 

Specificity 
Identity Content 

1 - General: Unit of analysis of identity target is very broad (e.g., life in 
general) 
2 – Moderate: Unit of analysis of identity target is not very broad but also 
not very specific 
3 – Specific: Unit of analysis of identity target is very specific (e.g., a 
specific goal, characteristic or experience) 

Self 
Categorization 

1 – Individual: The student uses first-person (e.g., I, me) or second-
person (e.g., you) singular pronouns 
2 – Collective: The student uses first-person (e.g., we) or third-person 
(e.g., we, they, them) plural pronouns 
3 – Individual + Collective: The student uses both first-person and 
third-person pronouns 

Temporality 

0 - Unspecified: Time perspective is general, abstract (e.g., does not refer 
specifically to a particular time frame)  
1 – Past: Connection is made to self in the past  
 
2 – Present: Connection is made to self in the present 

3 – Future: Connection is made to self in the future 

Identity 
Formation 

Process 

Type of Identity 
Formation 

Process 

0 – No Impact—No impact described              
1 – Recognition—The student recognizes the relevance of the concept. 
The connection between the identity target and the contextual target 
occurs in the student’s recognition of how the content (concept) makes 
them see the world differently.                

2 – Fascination/Appreciation— The student's relevance construction 
expresses new or heightened level of fascination with and/or appreciation 
of the world and/or biology. 

3 – Affirmation - The student's relevance construction affirms or 
reaffirms an aspect of their identity (e.g. their goals, interests, experiences, 
worldview etc.)                    
             
4 – Clarification - The student's relevance construction clarifies an aspect 
of their identity (e.g. their goals, interests, experiences, worldview etc.)                          
5 – Accommodation— The connection itself is born out of the student’s 
accommodation of a new conception within their worldview—i.e., the 
student’s efforts to describe their worldview in a way that could 
include/accommodate the concept of organismic diversity, expanded or 
changed their worldview.    
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6 – Application—the student applies the concept to their perception of 
the world. Differentiate between instances when students simply apply a 
new concept to describe or explain what they already know about the 
world, which is coded as Explanation in the Relevance Lens category. This 
code refers to instances of authentically transformative learning 
experience—cases in which the application of the concept is itself an 
Epiphantic moment—a transformative experience.  In other words, the 
application of the concept pushes the individual to understand him or 
herself within the world in a different way.  

7 – Transformation—In cases of transformative learning experience, the 
strategic process of application happens after the transformation (i.e. the 
student expresses a structural cognitive shift and that they can now see 
how this concept applies to other areas of their life or knowledge. 

Scope of 
Identity 

Formation 
Process 

0 – No Identity Formation Process—No evidence of formative identity 
process indicated. 
1 – Minimally Formative Process—The scope of the identity formation 
process is minimal.                      
2 – Moderately Formative Process—The scope of the identity 
formation process is moderate. 
3 – Pervasively Formative Process—The scope of the identity 
formation process is pervasive (e.g. transformative) 

Relevance 
Lens 

Cognitive 
Strategy 

1 – Description/Explanation:  The concept explains, clarifies, describes 

2 – Analogy/Comparison: The concept is used as an analogy or simile  

3 - Transfer/Application: The student transfers the concept in another 
domain for application (e.g., to solve a problem) 

Cognitive 
Sophistication 

0 – None: Made a connection but without elaboration at all 
1 – Low: Made an obvious/simplistic connection, focuses on facts 

2 – Medium: Made an analytical connection (Medium level on Bloom’s 
taxonomy) 
3 – High: Made a nuanced and elaborate connection (Synthesis on 
Bloom’s taxonomy) 

Value/Affect 
Quality Type 

0 – None: No value or affect present 
1 – Intrinsic: Enjoyment/interest (e.g., “it is interesting for me to 
know…; I enjoy learning about…) 
2 – Importance: Expression of importance to self (e.g., “it is important 
for me…”; “I learn about myself”) 
3 – Utility: Instrumentality (e.g., “it will help me do…”; “it is useful to 
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me…”) 
4 – Cost: Perceived tension or conflict (e.g., tension between religious 
beliefs and learning about organismic diversity; concern about 
relationships due to learning about organismic diversity; finding the topic 
or concept difficult, concern about not doing well) 

Value/Affect 
Dosage/Degree 

0 – None: No language indicating import or implication 
1 – Some: Some language indicating import or implication 

2 – High: High-level, intense language indicating import or implication 

Overall 
Characterizati

on 
Meaningfulness 

1 – Hypothetical or perfunctory 
2 – Moderately Authentic 
3 – Very Authentic 

 
 

Contextual 
Target 

Type 

Content: A concept, idea, or fact 
Process: An activity, interaction or an experience in class about the way that the 
students learn 
Context: The setting of the classroom, features of classroom environment 
(e.g., where they sat, physical features, the social makeup of the class)  

Specificity 

General: Only mentioning the topic… at the level of the topic or broader 
than the topic (e.g., organismic diversity in general) 

Moderate: The response addresses a principle or principles within the topic 
(e.g., natural selection, mutation) 
Specific: A specific fact, piece of knowledge, or a particular experience 
regarding the topic (e.g., the gene that determines eye color) 

Centrality to 
Topic 

Undetermined: Centrality could not be determined because entry was so 
general (automatic if coded General for Specificity).  
Unrelated: Writing is not related to the topic of organismic diversity (e.g., 
focus on quantum theory) 
Moderate: A focus within the topic, but not so central; second tier ideas; not 
core but related to the core ideas (e.g., genetic drift, phylogeny, bacterial 
resistance, mutation, alleles, fossil record, species/speciation-without 
mentioning causative agent) 
Central: At the core of the topic; specific mention of a core aspect of the 
topic (e.g., natural selection) 

Content 
Knowledge 

None: no mention of content 
Little: Brief note of content, one or a few words 
Moderate: A sentence or more explaining the content 
Extensive: Extensive elaboration of content, and making connections 
among ideas in content 

Overall 
Characterization 

Scientific 
Accuracy 

Inaccurate: Response included overtly inaccurate scientific content, the 
entire response contained NO accurate content 
Neither Accurate nor Inaccurate: Neither totally inaccurate nor totally 
accurate; written response includes some overtly accurate or 
overtly/consistently inaccurate scientific content, some references to content 
are accurate OR inaccurate but not all. 
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Accurate: Written response included only explicitly accurate scientific 
content, NO inaccurate content at all) 

Epistemological 
Alignment 

Not Indicated: No explicit written indication of epistemological stance 

Epistemologically Aligned: Student explicitly wrote something indicating 
alignment with Nature of Science Epistemology; student describes a change 
in their thinking based on evidence/scientific theory or method. 
Epistemologically Misaligned: Student explicitly wrote something 
indicating misalignment with Nature of Science Epistemology (e.g. I don’t 
“believe” in organismic diversity) 
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APPENDIX B: Timeline of the Study 
 

When 

January 2015 
(Spring Semester) 

to 
June 2017 

(Summer Session) 
 

Location Dedicated Intervention BlackBoard™ site 
 

Sample Size 98 undergraduate biology students 

Measures 

 

Pre-Intervention Measures 
Self-efficacy for biology 

Interest in biology 
Self-perceived biology ability 

Interest value for biology 
Attainment value in biology 

Utility value for biology 
Effort costs for biology 

Opportunity costs for biology 
Psychological costs of biology 
Intention to remain in STEM 

 
Intervention Measures Set 1 

Open-ended relevance-writing activity on Evolution 
Feedback on intervention experience 

Exam 1 - Covering Evolution 

 
Intervention Measures Set 2  

Open-ended relevance-writing activity on Organismic Diversity  
Feedback on intervention experience 

Exam 2 – Covering Organismic Diversity 

 

Intervention Measures Set 3 
Open-ended relevance-writing activity on Animal Physiology 

Feedback on intervention experience 
Exam 3 – Covering Animal Physiology 

 
 Intervention Measures Set 4 

Open-ended relevance-writing activity on Ecology  
Feedback on intervention experience 

 
Post-Intervention Measures 

Final Exam Grade 
Course Grade 

Self-efficacy for biology 
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Interest in biology 
Self-perceived biology ability 

Interest value for biology 
Attainment value in biology 

Utility value for biology 
Effort costs for biology 

Opportunity costs for biology 
Psychological costs of biology 
Intention to remain in STEM 

 
 
 
 
APPENDIX C: Supplementary Analyses Tables 
	
Table 8 

Variation in Overall Meaningfulness/Authenticity 
Of Self-Relevance Constructions on Evolution & Organismic Diversity 

Meaningfulness/Authenticity 
Evolution 
(n = 50) 

Frequency (%) 

Organismic Diversity 
(n = 38) 

Frequency (%) 

Perfunctory 12 (24%) 5 (13%) 
Genuine/Conscientious  6 (12%) 10 (26%) 
Authentic 33 (66%) 23 (61%) 
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Table 8: Correlation Matrix of Self-Relevance Dimensions on Evolution 

 
Relevance Dimensions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

1 Exam 1: Evolution    
              2 Number of Identity Target Types Represented -0.241 

                
3 Scope of Identity Formation Process -0.249 .542** 

               
4 Overall Meaningfulness/Authenticity -0.119 .653** .682** 

              
5 Worldview &/or Belief: Identity Target Type 0.157 0.079 0.124 -0.019 

             
6 Transformation &/or Accommodation Process Type -0.157 0.209 .423* 0.139 0.129 

            
7 Relevance Lens: Cognitive Sophistication 0.131 0.162 0.163 0.234 0.268 -0.013 

           
8 Contextual Target: Content Knowledge -0.092 0.328 .410* .567** -0.274 0.204 -0.074 

          
9 Identity Target: Self-Categorization 0.238 -0.13 -0.185 -0.135 .343* 0.045 0.048 -0.177 

         
10 Identity Target: Specificity of Identity Content 0.086 .382* 0.102 0.284 -0.037 0.054 .643** -0.058 0.133 

        
11 Number of Identity Formation Process Types Represented -0.09 0.299 .556** 0.29 .458** .643** .490** 0.092 0.219 0.304 

       
12 Relevance Lens Value Affect Quality Types Represented -0.202 0.284 0.213 0.299 .421* 0.109 .360* -0.158 0.168 .347* 0.313 

      
13 Contextual Target: Type -0.135 .526** 0.254 .532** -0.068 -0.101 -0.071 0.27 -0.124 0 0 -0.081 

     
14 Contextual Target: Specificity 0.014 .505** .431** .630** -0.21 0.234 0.026 .843** -0.109 0.199 0.152 -0.016 0.298 

    
15 Contextual Target: Centrality to Topic -0.049 .442** .562** .705** -0.145 0.154 0.328 .569** -0.224 .366* 0.25 0.196 0.244 .759** 

   
16 Contextual Target Characterization: Scientific Accuracy 0.026 .496** 0.241 .528** -0.24 0.11 0.044 .721** -0.293 0.131 0.07 0.027 .368* .727** .513** 

  
17 Contextual Target Characterization: Epistemological Alignment -0.191 0.25 0.31 0.252 0.065 -0.074 -0.248 -0.007 -0.156 -0.183 -0.163 0.155 0.273 0.088 0.238 -0.095 

 
18 Relevance Lens: Value Dosage Degree 0.066 0.307 .490** .550** .435** 0.042 .663** 0.042 -0.042 .498** .503** .630** 0 0.146 .468** 0.121 -0.032 

 
** Correlation is significant at the 0.01 level (2-tailed). 

 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 9: Correlation Matrix of Self-Relevance Dimensions on Organismic Diversity 
 Relevance Dimensions 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 Exam 2: Organismic Diversity                 

2 Number of Identity Target Types Represented 0.181                

3 Scope of Identity Formation Process .379* .538**               

4 Overall Meaningfulness/Authenticity .396* .560** .609**              

5 Worldview &/or Belief: Identity Target Type -0.027 0.246 0.01 0.207             

6 Transformation &/or Accommodation Process Type -0.058 -0.006 0.05 0.123 .575**            

7 Relevance Lens: Cognitive Sophistication .479** .487** .482** .611** 0.065 0.082           

8 Contextual Target: Content Knowledge -0.14 -0.172 -0.202 0.063 0.085 .351* 0.017          

9 Identity Target: Self-Categorization 0.102 .377* .543** 0.239 0.204 0.147 0.139 -0.068         

10 Identity Target: Specificity of Identity Content .416* .437** .451** .567** 0.02 0.044 .803** -0.117 0.109        

11 Number of Identity Formation Process Types Represented 0.224 .422* .800** .462** -0.089 -0.087 .357* -0.255 .355* .397*       

12 Relevance Lens Value Affect Quality Types Represented .518** .551** .642** .638** 0.07 0.181 .596** -0.105 0.246 .537** .418*      

14 Contextual Target: Specificity -0.124 -0.16 -0.225 -0.14 0 0.083 -0.053 .612** 0 -0.115 -0.179 -0.321     

15 Contextual Target: Centrality to Topic -.341* -0.242 -.393* -0.139 0.249 0.201 -0.187 .467** -0.261 -0.157 -0.322 -0.23 .591**    

16 Contextual Target Characterization: Scientific Accuracy -0.177 0.004 -0.169 0.219 0.27 0.28 0.163 .522** -0.274 0.083 -0.269 0.101 0.248 .423*   

17 Contextual Target Characterization: Epistemological Alignment -0.054 -0.11 0.276 -0.065 -0.069 -0.087 -.372* -0.032 0.155 -0.167 .380* -0.138 0 -0.124 -0.189  

18 Relevance Lens: Value Dosage Degree 0.288 .392* .689** .734** 0.046 0.204 .453** -0.086 0.192 .435** .605** .755** -0.264 -0.161 0.104 0.175 

 ** Correlation is significant at the 0.01 level (2-tailed).               

 * Correlation is significant at the 0.05 level (2-tailed).               
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Table 10. Descriptive Statistics by Motivational-Cognitive Profiles and by Patterns of Self-Relevance Dimensions 
Variable Total Motivational-Cognitive Profiles Patterns of Self-Relevance 

Dimensions 
Evolution 

Patterns of Self-Relevance 
Dimensions 

Organismic Diversity 
 (N = 36) Cluster 1 

(n= 18) 
Cluster 2 
(n= 17) 

Cluster 3 
(n= 1) 

Cluster 1 
(n= 21) 

Cluster 2 
(n= 15) 

Cluster 1 
(n= 16) 

Cluster 2 
(n= 20)  

Sex         
Male 12 5 7 0 10 2 6 6 

Female 24 13 10 1 11 13 10 14 
Race         

Asian 16 10 6 0 7 9 8 8 
White 10 6 3 1 8 2 5 5 
Black 0 0 0 0 0 0 0 0 
Other 10 2 8 0 6 4 3 7 

Year in College         
Freshman 16 7 8 1 12 4 8 8 

Sophomore 10 7 3 0 4 6 2 8 
Junior 7 2 5 0 3 4 3 4 
Senior 3 2 1 0 2 1 3 0 

Parent Education         
Not college 

graduate 
2 1 1 0 2 0 2 0 

College graduate 34 17 16 1 19 15 14 20 
Age 19.4 (1.3) 19.4 (1.4) 19.5 (1.4) 19 (0) 19.2 (1.3) 19.7 (1.4) 19.5 (1.5) 19.4 (1.2) 
SAT Verbal 382.2 (278.2) 370.5 

(272.9) 
417.1  

(282.2) 
0 (0) 378.6 (279.6) 387.3 (286.0) 358.8 (293.5) 401.0 (271.6) 

SAT Quantitative 438.1 (300.8) 460.6 
(302.6) 

440.0  
(296.7) 

0 (0) 392.4 (320.3) 502.0 (268.6) 387.5 (316.3) 478.5 (289.5) 
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Table 10. Continued 

Variable Total Profile of Initial Motivation and Biology 
Reasoning Proficiency 

Profile of Relevance 
Dimensions on Evolution 

Profile of Relevance 
Dimensions on Organismic 

diversity 
 (N = 36) Cluster 1 

(n= 18) 
Cluster 2 
(n= 17) 

Cluster 3 
(n= 1) 

Cluster 1 
(n= 21) 

Cluster 2 
(n= 15) 

Cluster 1 
(n= 16) 

Cluster 2 
(n= 20)  

Biology Course 
Achievement 

        

Exam 1 68.9 (19.4) 60.9 (19.9) 76.7 (16.1) 80.0 (0) 73.0 (17.5) 63.2 (21.1) 64.0 (23.7) 72.8 (14.6) 
Exam 2 72.3 (18.8) 61.8 (18.1) 83.3 (13.2) 76.0 (0) 74.7 (14.8) 69.1 (23.5) 65.8 (22.9) 77.6 (13.1) 
Exam 3 70.6 (19.7) 62.4 (21.7) 78.8 (14.2) 76.0 (0) 69.9 (16.7) 71.5 (23.9) 68.5 (15.2) 72.2 (22.9) 
Exam 4 66.7 (17.8) 59.8 (20.5) 74.8 (10.7) 52.0 (0) 66.5 (13.1) 66.9 (23.5) 58.8 (18.6) 73 (14.7) 

Final Exam 59.8 (12.0) 58.7 (13.7) 61.1 (10.6) 60.0 (0) 59.0 (10.8) 60.9 (13.8) 55.9 (8.4) 63.0 (13.6) 
Labs 72.0 (9.1) 67.9 (8.0) 76.3 (8.6) 71.5 (0) 72.0 (8.7) 72.0 (9.9) 71.2 (7.2) 72.6 (10.5) 

Quizzes 81.5 (17.6) 80.9 (22.0) 81.5 (12.4) 92.0 (0) 82.1 (11.9) 80.6 (23.8) 78.1 (16.4) 84.2 (18.4) 
Overall course 

grade 
70.1 (8.3) 66.4 (7.4) 74.0 (7.8) 71.9 (0) 70.0 (8.1) 70.4 (8.9) 67.2 (7.2) 72.4 (8.6) 
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Table 11: Cluster Analysis Report (Ward's Method) Including All Relevant Motivational-Cognitive Pre-Intervention Measures 

Cluster  
Biology 
Reasoning 

Self 
Efficacy 

Interest In 
Biology 

Utility 
Value 

Perceived 
Ability 

Attainment 
Value 

Interest 
Value 

Opportunity 
Cost 

Effort 
Cost 

Psychological 
Cost 

Intent 
Remain 

1: High 
Costs, 
Low 

Others 

Mean 8.1 21.9052 44.2381 25.38 16.52 21.48 30.1438 18.0957 10.3338 23.0005 30.9533 

N 21 21 21 21 21 21 21 21 21 21 21 

SD 2.322 7.2108 5.7871 3.17 2.462 1.662 6.68119 3.92293 3.21434 3.91165 7.73658 
2: Low 
Costs, 
High 

Others 

Mean 11.29 27.2143 49.1436 25.79 18.43 22.21 34 14.8571 7.2143 13.2857 35.43 

N 14 14 14 14 14 14 14 14 14 14 14 

SD 2.016 2.32639 2.53759 2.992 2.472 1.369 3.8829 4.73704 2.39161 5.13553 1.01723 
3: One 
Point 

Missing 
Data 

Mean 0 0 0 0 0 0 0 0 0 0 0 

N 1 1 1 1 1 1 1 1 1 1 1 

SD . . . . . . . . . . . 

Total 
Mean 9.11 23.3614 44.9169 24.83 16.81 21.17 30.8061 16.3336 8.8336 18.5836 31.8344 

N 36 36 36 36 36 36 36 36 36 36 36 

SD 3.078 7.38411 9.30565 5.218 3.861 3.946 7.90986 5.24272 3.5577 7.16511 8.31741 
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Table 12: ANOVA Cluster Analysis of All Motivational-Cognitive Pre-Intervention Measures 

Variable* Ward's Method Sum of 
Squares 

df Mean 
Square 

F Sig.* 

Biology 
Reasoning 

Between Groups (Combined) 170.889 2 85.444 17.55 0 
 
 

Within Groups 160.667 33 4.869  
Total 331.556 35   

Self Efficacy 
Between Groups (Combined) 798.11 2 399.055 11.861 0 

 
 

Within Groups 1110.269 33 33.645  
Total 1908.378 35   

Interest In 
Biology 

Between Groups (Combined) 2277.311 2 1138.655 49.867 0 
 
 

Within Groups 753.521 33 22.834  
Total 3030.832 35   

Utility Value 
Between Groups (Combined) 635.69 2 317.845 33.056 0 

 
 

Within Groups 317.31 33 9.615  
Total 953 35   

Perceived 
Ability 

Between Groups (Combined) 320.972 2 160.486 26.392 0 
 
 

Within Groups 200.667 33 6.081  
Total 521.639 35   

Attainment 
Value 

Between Groups (Combined) 465.405 2 232.702 96.478** 0 
 
 

Within Groups 79.595 33 2.412  
Total 545 35   

Interest Value 
Between Groups (Combined) 1101.041 2 550.52 16.686 0 

 
 

Within Groups 1088.766 33 32.993  
Total 2189.807 35   

Opportunity 
Cost 

Between Groups (Combined) 362.511 2 181.256 9.977 0 
 
 

Within Groups 599.502 33 18.167  
Total 962.013 35   

Effort Cost 
Between Groups (Combined) 162.006 2 81.003 9.513 0.001 

 
 

Within Groups 280.997 33 8.515  
Total 443.003 35   

Psychological 
Cost 

Between Groups (Combined) 1147.981 2 573.991 29.191 0 
 
 

Within Groups 648.877 33 19.663  
Total 1796.858 35   

Intent to 
Remain 

Between Groups (Combined) 1210.728 2 605.364 16.502 0 
Within Groups 1210.546 33 36.683  
Total 2421.274 35   

* Calculated by summing of Z-Scores on measure items 
**Pre-intervention scores significantly differ from each other. 
**Attainment-value contributed most to the cluster solution—provided the greatest separation 
between clusters. 
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Table 13: ANOVA Table of the Cluster Analysis on Five Main Motivational-Cognitive 
Variables 

Variable* Ward's Method Sum of 
Squares df Mean Square F Sig.** 

  
Between Groups 
(Combined) 26.161 2 13.081 48.838 0 

Biology Reasoning Within Groups 8.839 33 0.268     

  Total 35 35       

  
Between Groups 
(Combined) 16.53 2 8.265 14.768 0 

Self Efficacy Within Groups 18.47 33 0.56     

  Total 35 35       

  
Between Groups 
(Combined) 23.55 2 11.775 33.935 0 

Utility Value Within Groups 11.45 33 0.347     

  Total 35 35       

  
Between Groups 
(Combined) 30.632 2 15.316 115.717*** 0 

Attainment Value Within Groups 4.368 33 0.132     

  Total 35 35       

  
Between Groups 
(Combined) 17.396 2 8.698 16.306 0 

Interest Value Within Groups 17.604 33 0.533     

  Total 35 35       
*Calculated by summing of Z-Scores on measure items 
**Pre-intervention scores significantly differ from each other. 
**Attainment-value contributed most to the cluster solution—provided the greatest 
separation between clusters. 
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Table 14: Cluster Analysis Report: Self-Relevance Construction on Evolution: 
Two Patterns of Dimensionality, Complexity and Identity Formation Process  

Pattern 
Ward 
Method 

# of ID 
Target Types 
Represented 

Transformation 
&/or 
Accommodation 

Relevance 
Lens 
Sophistication 

Contextual 
Knowledge 

1 
Mean 1.62 0.05 1.19 1.43 
N 21 21 21 21 
SD 1.117 0.218 0.75 0.811 

2 
Mean 3.43 0.29 2.07 2.5 
N 14 14 14 14 
SD 1.604 0.469 0.73 1.092 

3 
Mean 4 3 1 4 
N 1 1 1 1 
SD . . . . 

Total 
Mean 2.39 0.22 1.53 1.92 
N 36 36 36 36 
SD 1.591 0.591 0.845 1.105 

 
Table 15: Cluster Analysis Report: Self-Relevance Construction on Organismic 
Diversity: Patterns of Dimensionality, Complexity and Identity Formation 
Process  

Pattern 
Ward 
Method 

# of ID 
Target Types 
Represented 

Transformation 
&/or 
Accommodation 

Relevance 
Lens 
Sophistication 

Contextual 
Knowledge 

1 
Mean 2.44 0.06 0.94 2.75 
N 16 16 16 16 
SD 1.548 0.25 0.443 0.775 

2 
Mean 4.37 0.21 2.53 2.74 
N 19 19 19 19 
SD 1.606 0.419 0.513 0.806 

3 
Mean 5 3 2 4 
N 1 1 1 1 
SD . . . . 

Total 
Mean 3.53 0.22 1.81 2.78 
N 36 36 36 36 
SD 1.828 0.591 0.92 0.797 
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Table 16: Cluster Analysis Report: Cognitive-Motivational Profiles based on self-
efficacy, interest value, attainment value, utility value & biology reasoning 

Profile Ward Method 
Biology 
Reasoning 

Self 
Efficacy 

Utility 
Value 

Attainment 
Value 

Interest 
Value 

1 
Mean -0.5956584 -0.3197932 0.0532335 -0.0140787 -0.1087953 
N 18 18 18 18 18 
SD 0.53219003 0.99191562 0.59844779 0.41585187 0.86354205 

2 
Mean 0.8048291 0.5247068 0.2235807 0.3304359 0.3442918 
N 17 17 17 17 17 
SD 0.50148612 0.33008627 0.57890061 0.29874264 0.55489689 

3 
Mean -2.960242 -3.1637374 -4.7590754 -5.3639935 -3.8946459 
N 1 1 1 1 1 
SD . . . . . 

Total 
Mean 0 0 0 0 0 
N 36 36 36 36 36 
SD 1 1 1 1 1 
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APPENDIX D: Samples of Students’ Relevance Writing Products (presented verbatim) 
 
Sample of transformational self-relevance construction 

I reached a new sence of being when we talked about the origin of 
multicellularity.  When talking about how a prokaryote somehow shifted into 
eukaryotes blew my mind. The idea of endosymbiosis really explains that cells 
were the first to potentially adapt to their environments.  This concept that the 
prokaryote engufed other organisms shows that chages due to environment 
happen over time, thus the idea that all animals in this world could potentially 
have one common prokaryotic ancenstor that started the origin of life.  Once 
prokaryotes evolved enough to eventually become multicellular organisms, that is 
when life as we know it today could really start.  I am an orthodox christian, so I 
am born to beleive in Adam and Eve's origin of life, so listening to this story of 
evolution starting from the origin is this new idea that absolutely blows my mind. 
Perhaps Adam and Eve were a metaphore to this origin of life, or perhaps the 
origin of breeding animals with sex organs.  The bible is just all a theory and is 
evolution, but perhaps people take things too literally and don't see how maybe 
neither side is wrong, but that they are both right. Or maybe one or the other is 
wrong, and so far only evolution has enough evidence to support their argument. 
Anyway that just me being philosophical, I just think the begining over evolutions 
is the most importants and most mind blowing concept. 

	
Sample of transformational self-relevance construction 

Evolution is the means of which organisms are selected for in an environment. 
This selection can either be good or bad and in time, maps out phylogenetic 
relationships that we to this day share. Evolution is also defined by mutation; a 
process in which a gene is altered, again it can be good or bad. This mutation 
modifies an organism almost instantaneously during the germination and 
gestation periods and affects said individuals life over time. Then there are 
mutations that can occur during maturation time periods in one's own 
development; specifically cancer mutations. My form of cancer, osteosarcoma, is 
believed to occur during growth periods in which the cells responsible for growth 
flip and become malignant. This is due to a mutation on the locus that codes for 
genetic growth and expression. This has caused me to further my interest in 
science to become a research physician and possibly add days to people's lives. I 
don't want to be the peron sitting bed side saying "I wish I could help." I want to 
be the person saying "I can help you." 

	
Sample indicating value and also perceived cost in connecting evolution to the self 

The theory of evolution have (sic) numerous effects in my personal life. It makes 
me question my faith in religion. Through evolution, I am able to eat my sausage 
and eggs for breakfast, and artifical (sic) selection provides vareity (sic) of food 
choices. Understanding of evolution gave us the modern advanced medicine and 
we are able to cure and prevent many diseases using antiobiotics (sic). However, 
the idea that all creations began with a single cell, our first common ancestor, is 
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hard to accept due to my previous aknowledgements (sic) of Christianity. 
Although it is a theory, it has many impliations (sic) in our lives 

 
Sample indicating value and also perceived cost in connecting organismic diversity to the self 

The immense diverisity (sic) of organisms in this earth is hard to capture in ones 
mind. Personally, it makes me feel small and somewhat insignificant as a human. 
Unfortunately, ever since humans arose in (sic) the earth, we have eradicated 
many of diveristies (sic) of organisms that were present in earth. One may argue 
that this is part of a natural law where the fittest will survive and triumph over the 
weak. However, just because we are more 'advanced', this does not justify our 
destructive actions against nature and earth. 

	
Sample indicating the transformative experience of connecting organismic diversity to the 
self  

from biology lecture, more and more I learn about it I think, that anything is 
possible, if I try. I do not know where i got those Idea from but those scientists 
were able to create theories without googling, or using smart phones. human are 
created as a above all other creatures. And I am very amazed how many different 
kind of animlas are in this world, more than I could ever thought about before.I 
work more than 30 hours a week. Because I have to work to pay to attend school. 
I have to work to support my family. entire my college year was always short on 
time, tired from work, didn't get to study as much as I could But I am still 
thankful, and will continue my studies because the world means so much more 
than before I took this class. And I, will not complain about how I didnt have 
much source or time. Because those who lived in the past acomplished why not 
me?	

	
Sample of accommodation of the concept of organismic diversity into student’s worldview 

I am very overwhelmed with the diversity of microorganism.  I knew that there 
were a lot of microoganims but there are more than a lot.  There are an 
inknowledgeable amount of microorganism and an astronomical amount of insect 
on this plant.  My main misconception was that humans are the most sucessful 
species on this planet but I am very mistaken.  We don't live the longest, we don't 
influence the world the most, we don't even take the most space, and we certainly 
won't outlive some other more established species.  Not many species rely on us 
and we rely on many species. Only in learning the biodiversity of life, will we 
know exactly what we are destroying. Enjoyed writing this.  Really makes me 
think about biology from a practical standpoint 
 

 
Sample showing how connecting organismic diversity to the self clarified student’s 
understanding another biology concept 

I don't always love learning about each individual species and their individual 
traits, but I really like looking at the big picture of organismic diversity, and 
seeing how everything comes together. It has been neat to see how organisms have 
grown to be more and more complex with organismic diversity. For example, 
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learning about the transition from water to land has been particularly interesting 
to me, with both plants and animals. It's super cool how the closest relative to the 
land plants or to the first animals on land had some of the traits that made 
breathing oxygen easier or had the beginnings of protection from dessication. It 
really shows how organismic diversity and natural selection function in such 
transistions of habitat. 

 
Sample indicating how connecting organismic diversity to the self enhanced their 
appreciation of and fascination with the world 

The main connection that I have with Organism Diversity is appreciating life.  It's 
very difficult to appreciate life without knowing organism diversity because how 
is one to appreciate what he/she does not know?  I think that everyone should 
learn organism diversity just so everyone can appreciate life and its diversity 

 
Sample indicating the affirming value of connecting organismic diversity to the self 

Walking outside and seeing the thousands of different people, and millions of 
species that inhabit the earth, only reaffirms by love for the study for biology and 
how it is intergral to my life. This reflection made me realize again why i am a 
biology major. 

 
Sample indicating how recognition of the relevance of organismic diversity to the self 
impacted student’s life 

The prompt allowed to me to think about what I learned and relate it to myself. I 
never did make a connection to myself and what I learned until now. 
 One particularly aspect which I considered to be very important was how 
different organisms conducted either horizontal or vertical gene transfer. 
Horizontal gene transfer in bacteria, for example, helps explain how bacteria 
receive beneficial genes for themselves, which could be harmful to hosts. This 
helped me understand how bacteria harm us. I am interested in disease 
mechanisms, since I am considering going into health care. The difference 
between organisms which could only transfer genes vertically and organisms 
which could transfer genes horizontally, helped me understand why the latter type 
of organisms may be more successful than humans. I noticed that, just as lastime, 
I wrote about disease mechanisms in my essay. This shows that I am committed to 
acheiving my goals of entering health care. It is amazing how a general biology 
course has enlightened me about the specific field that I am about to enter into. 

	
 
Sample using description and analogy relevance lens, as well as recognition and affirmation 
impact character & identity process type 

Evolution is an explanation of how the present came to be. One example is how 
speciation works and there is sympatric and allopatric speciation. Sympatric 
speciation is how different species arise due to habitat isolation. This similar to 
how friendships fall apart. Once life gets in the way with time and different 
schedules, friends do not become that close. Sympatric speciation is how 
friendships separate until the once friends are now strangers just because life got 
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in the way. This has happened to me because as my schedule became different 
from my friends, I lost many friends and we consider each other more strangers 
than friends. In allopatric speciation, new species arise due to geographic 
isolation and if the isolation is long enough, the new species won't recognize each 
other. This is also the separation of friends but not because of life, but because of 
where they live. The oceans and mountains can be overcome with  travel, but still 
is hard so the friendship falls apart and they become strangers. This is how 
allopatric speciation happens. Evolution of speciation is very similar to how 
people change and friendships change. it also is a statement of how some species 
can endure the test of time. 

	
 
Sample written product with worldview as identity target type  

When questioned about changes in a person's life, people typically like to use an 
analogy of evolution to compare to their lives, like the biological study of 
evolution. Although individual organsims are unable to evolve, and instead evolve 
as a population over time, many people claim that they themselves have the 
capability to evolve, and for the circumstances of their lives to evolve them. When 
I think of evolution in terms of myself, I think of myself improving- bettering 
myself, creating mistakes and learning from them- and evolving into an innovated 
and improved version of my already existing self. My true evolution of self is not a 
superficial meeting of a specific goal or getting something I want; instead, the 
evolutionary process happens when I make an overall new understanding about 
who I am as a person, as a result of an event or series of events that may occur 
(such as finishing a semester in a class, a specific test or exam, a situation 
relating to a relationship I have with a person, etc.) It is the conclusion, the "aha" 
moment, that adds to my evolutionary changes of self throughout my life


