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Examining	the	Network	Structure	among	Moral	Functioning	Components	with	Network	

Analysis	

Abstract 

I	explored	the	association	between	components	constituting	the	basis	for	moral	and	

optimal	human	functioning,	i.e.,	moral	reasoning,	moral	identity,	empathy,	and	purpose,	via	

network	analysis.	I	employed	factor	scores	instead	of	composite	scores	that	most	previous	

studies	used	for	better	accuracy	in	score	estimation	in	this	study.	Then,	I	estimated	the	

network	structure	among	collected	variables	and	centrality	indicators.	For	additional	

information,	the	structure	and	indicators	were	compared	between	two	groups,	participants	

who	engaged	in	civic	activities	highly	versus	lowly.	The	results	demonstrated	significant	

intra-	and	inter-scale	associations	in	the	network.	The	network	structure	was	invariant	

across	the	two	groups.	Despite	the	network	invariance,	I	found	that	the	global	connectivity	

between	and	centrality	indicators	of	examined	factors	were	higher	among	the	high	civic	

engagement	group	in	general.	I	discussed	the	implications	of	the	findings	in	research	on	

moral	functioning	based	on	moral	psychology	and	virtue	ethics.	

Keywords:	moral	behavior;	moral	functioning;	moral	reasoning;	moral	identity;	

empathy;	purpose;	civic	engagement;	network	analysis	

Introduction 

Researchers	interested	in	human	morality	across	diverse	disciplines,	such	as	moral	

psychology	and	philosophy,	have	recently	proposed	theoretical	frameworks	to	explain	

moral	functioning	with	multifaceted	aspects	of	moral	functioning	(Darnell	et	al.,	2019).	

Their	concerns	were	that	it	is	impossible	to	predict	moral	motivation	and	behavior	with	

single	components	of	moral	functioning,	such	as	moral	judgment,	which	was	the	primary	

https://www.zotero.org/google-docs/?SfgyoL
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interest	in	moral	psychology	previously	(Kristjánsson,	2012).	As	a	result,	the	researchers	

now	propose	integrative	models	embracing	cognitive,	affective,	and	motivational	aspects	of	

morality	to	explain	the	mechanism	of	moral	functioning	more	accurately	(Darnell	et	al.,	

2019,	2022;	Rest	et	al.,	2000).	As	one	of	the	most	prominent	models	in	the	field,	a	group	of	

psychologists	and	philosophers	developed	a	theoretical	model	based	on	Neo-Aristotelian	

moral	philosophy.	They	proposed	that	optimal	moral	functioning	occurs	when	people	

cultivate	practical	wisdom,	i.e.,	phronesis,	to	render	the	most	appropriate	ethical	decisions	

across	various	situations	(Kristjánsson,	2014).			

In	recent	works	in	psychology	and	philosophy,	researchers	suggested	that	phronesis	

consists	of	multiple	functional	components,	such	as	moral	reasoning,	moral	identity,	and	

empathy	(Darnell	et	al.,	2022;	Vaccarezza	et	al.,	2023).	For	instance,	in	an	empirical	study	

examining	the	multifaceted	nature	of	phronesis	predicting	prosocial	behavior,	four	latent	

factors	constituted	by	the	aforementioned	psychological	components,	i.e.,	moral	sensitivity,	

integration,	blueprinting,	and	emotional	regulation,	were	examined	(Darnell	et	al.,	2022).	

They	intended	to	demonstrate	that	phronesis	is	a	meta-virtue	guiding	moral	and	virtuous	

behavior	based	on	the	multifaceted	moral	functioning.	In	this	study,	they	successfully	

demonstrated	that	the	multi-component	model	significantly	predicted	actual	prosocial	

behavior.	Particularly,	they	focused	on	the	roles	of	phronesis	in	generating	optimal	moral	

decisions	and	behaviors	while	dealing	with	conflicts	between	individual	virtues,	e.g.,	

honesty	and	compassion,	across	specific	situations.	

In	their	earlier	paper,	Darnell	et	al.	(2019),	they	attempted	to	connect	these	

concepts	to	functional	components	proposed	by	moral	psychologists:	moral	reasoning,	

moral	identity,	and	empathy.	Moral	reasoning	is	about	rendering	decisions	on	ethical	

https://www.zotero.org/google-docs/?yhFMuQ
https://www.zotero.org/google-docs/?ZLxGqi
https://www.zotero.org/google-docs/?ZLxGqi
https://www.zotero.org/google-docs/?nn9DTl
https://www.zotero.org/google-docs/?81my9y
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problems	based	on	sophisticated	rationale	(Rest	et	al.,	2000).	Although	developed	moral	

reasoning	has	been	regarded	as	a	core	requirement	for	moral	motivation	and	behavior,	

researchers	have	proposed	the	“gappiness”	issue	between	judgment	and	behavior.	As	a	

result,	they	suggested	adding	two	additional	components,	i.e.,	moral	identity	and	empathy,	

to	the	theoretical	framework.	Moral	identity	is	related	to	the	extent	to	which	one	regards	

moral	values	and	virtues	are	central	to	oneself	(Aquino	&	Reed,	2002).	Empathy	enables	

one	to	become	sensitive	to	and	concerned	about	others’	pains	and	perspectives	(Decety	&	

Cowell,	2014).	Darnell	et	al.	(2019)	eventually	proposed	the	integrative	model	embracing	

all	the	components	to	address	the	“gappiness”	issue	and	better	explain	the	mechanism	of	

moral	motivation	and	behavior.	Moreover,	it	would	also	be	worth	considering	the	

contribution	of	purpose	intending	to	help	beyond-the-self	beings	(Han,	2022),	which	is	also	

closely	tied	with	the	abovementioned	moral	psychological	constructs,	in	the	integrative	

framework.	Recent	studies	have	demonstrated	that	prosocial	purpose	is	crucial	in	initiating	

and	maintaining	engagement	in	various	prosocial	activities,	such	as	civic	activities	(Malin	et	

al.,	2015,	2017).	

At	the	functional	level,	the	Neo-Aristotelian	framework	also	proposes	that	

developing	optimal	cooperation	and	coordination	between	the	components	is	required	for	

phronesis	cultivation	(Han,	2023b).	A	group	of	moral	philosophers	underscores	the	

importance	of	possessing	ethical	expertise	constituting	the	basis	of	phronesis	(De	Caro	et	

al.,	2018,	2021).	According	to	them,	ethical	expertise	enables	a	synergetic	and	cooperative	

exercise	of	the	multiple	functional	components,	which	is	conducive	to	optimal	moral	

functioning.		

https://www.zotero.org/google-docs/?ODUBX2
https://www.zotero.org/google-docs/?Mv0e54
https://www.zotero.org/google-docs/?sf8Dz6
https://www.zotero.org/google-docs/?sf8Dz6
https://www.zotero.org/google-docs/?PyVTK3
https://www.zotero.org/google-docs/?HLLCnE
https://www.zotero.org/google-docs/?HLLCnE
https://www.zotero.org/google-docs/?3ibzYD
https://www.zotero.org/google-docs/?tbLuJG
https://www.zotero.org/google-docs/?tbLuJG
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If	we	overview	the	current	research	on	phronesis	in	the	field,	particularly	the	

research	in	moral	philosophy,	we	will	be	able	to	see	that	there	are	two	representative	

theoretical	models	describing	phronesis.	First,	Darnell	et	al.	(2019)	and	their	collaborators	

proposed	the	Jubilee	Centre	model,	which	constituted	the	theoretical	bases	for	Darnell	et	al.	

(2022).	From	their	point	of	view,	phronesis	is	deemed	to	be	a	meta-virtue	that	orchestrates	

individual	virtues	and	addresses	potential	conflicts	among	them	for	decision-making	and	

behavior.		

Second,	De	Caro	et	al.	(2018,	2021)	proposed	the	Aretai	model,	which	more	focuses	

on	that	phronesis	shall	be	a	virtue	governing	moral	functioning	as	ethical	expertise.	

Compared	with	the	Jubilee	model,	which	relatively	more	underscores	the	role	of	phronesis	

as	a	meta-virtue	and	acknowledges	the	unique	values	and	roles	of	individual	virtues,	the	

Aretai	model	is	more	likely	to	consider	phronesis	as	a	single	virtue	superior	to	individual	

virtues,	which	are	deemed	to	be	less	autonomous	(De	Caro	et	al.,	2021;	Miller,	2021).	As	

explained	in	Vaccarezza	et	al.	(2023),	the	Aretai	model	treats	individual	virtues	as	“mere	

ratio	cognoscendi	(p.	7),”	unlike	the	Jubilee	model.	

Several	papers	authored	by	moral	psychologists	and	philosophers	that	employ	an	

analogy	of	“phronesis	as	moral	decathlon”	might	help	us	better	understand	the	multifaceted	

nature	of	moral	functioning	(Kristjánsson	&	Fowers,	2022).	According	to	Kristjánsson	and	

Fowers	(2022),	an	excellent	performance	demonstrated	by	a	successful	decathlon	athlete	

can	explain	the	mechanism	of	moral	functioning	based	on	phronesis.	A	prominent	decathlon	

athlete	might	possess	developed	skills	in	each	sport;	however,	mastering	individual	sports	

could	not	be	a	sufficient	condition	for	success	in	the	decathlon.	Instead,	several	meta-skills,	

e.g.,	balancing	various	domains,	self-regulation,	etc.,	are	also	required.	In	the	realm	of	

https://www.zotero.org/google-docs/?Gh4PTk
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morality,	likewise,	phronesis	for	optimal	moral	functioning	could	not	be	cultivated	simply	

by	developing	individual	functional	components.	It	also	requires	one	to	become	capable	of	

orchestrating	and	coordinating	them	across	different	situations	(Han,	2023b;	Kristjánsson	

&	Fowers,	2022).	Moral	educators	might	not	consider	a	person	who	can	make	sophisticated	

moral	judgments	but	cannot	be	empathetically	concerned	about	others’	difficulties	or	vice	

versa	as	a	moral	exemplar.	They	want	to	educate	students	who	can	successfully	coordinate	

them	while	developing	individual	components.	These	theoretical	and	empirical	works	on	

phronesis	and	multifaceted	aspects	of	morality	have	provided	inspiring	insights	into	moral	

functioning	in	reality.		

Although	several	previous	studies	examined	how	functional	components	

constituting	the	multifaceted	framework	of	moral	functioning	are	associated	with	each	

other	and	predict	behavioral	outcomes,	their	limitations	might	warrant	further	research.	

For	instance,	Darnell	et	al.	(2022)	reported	that	phronesis	as	a	latent	factor	consists	of	four	

different	functional	components	and	predicts	prosocial	behavior	significantly.	Although	

they	could	present	evidence	supporting	the	multifaceted	nature	of	phronesis	as	a	meta-

virtue	addressing	conflicts	between	individual	virtues	predicting	prosocial	behavior,	they	

could	not	examine	how	the	components	interact	with	others	in	the	framework.	It	would	be	

necessary	to	investigate	inter-component	connectivity	to	understand	optimal	moral	

functioning	better	because	coordination	or	cooperation	among	the	constituents	is	another	

fundamental	aspect	of	phronesis	(Kristjánsson	&	Fowers,	2022;	Vaccarezza	et	al.,	2023).	

Furthermore,	while	assessing	each	functional	component,	previous	studies	employed	

composite	scores	that	do	not	consider	measurement	errors	in	estimation.		

https://www.zotero.org/google-docs/?MSolju
https://www.zotero.org/google-docs/?MSolju
https://www.zotero.org/google-docs/?nnXpcv
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Hence,	I	will	explore	the	connectivity	between	ingredients	of	moral	functioning,	i.e.,	

moral	reasoning,	moral	identity,	empathy,	and	beyond-the-self	purpose	examined	in	

previous	studies,	with	network	analysis.	Previous	research	has	reported	that	these	

constructs	integratively	predict	moral	motivation,	behavior,	and	prosocial	flourishing	

(Darnell	et	al.,	2022;	Han,	2022).	Network	analysis	would	be	an	appropriate	method	to	

achieve	the	goal	because	it	enables	exploring	the	best	model	explaining	connectivity	

between	nodes	in	a	data-driven	manner	(Epskamp	et	al.,	2018).	Moreover,	I	will	use	

confirmatory	factor	analysis	(CFA)	and	psychonetrics	to	consider	measurement	errors	to	

calculate	each	factor	score	more	accurately.	The	factor	score-based	approach	will	enable	a	

more	accurate	estimation	of	component	scores	than	the	conventional	approach	relying	on	

composite	scores	(McNeish	&	Wolf,	2020).	Finally,	I	compared	the	network	model	of	moral	

functioning	components	between	two	distinctive	groups,	i.e.,	high	versus	low	civic	

engagement	groups,	to	examine	how	the	network-based	approach	will	provide	novel	

insights	into	understanding	moral	development	(Borkulo	et	al.,	2017).	

Methods 

Participants and Procedures 

I	collected	analyzed	data	from	1,468	college	students	(85.49%	women;	mean	age	=	

21.92	years,	SD	=	5.99	years)	attending	a	public	university	in	the	Southern	United	States.	

They	signed	up	for	the	current	study	via	a	research	subject	pool.	Upon	signing	up,	they	

received	a	link	to	a	Qualtrics	survey	form	to	complete	the	scales.	The	participants	received	

a	course	credit	as	compensation.	The	University	of	*******	IRB	reviewed	and	approved	the	

study	procedures	and	online	informed	consent	form	(IRB	protocol	#:	18-12-1842).	

https://www.zotero.org/google-docs/?Gm1CGM
https://www.zotero.org/google-docs/?3GZYbJ
https://www.zotero.org/google-docs/?8b4q1x
https://www.zotero.org/google-docs/?eEjsqO
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Measures 

Behavioral	Defining	Issues	Test	

I	assessed	participants’	moral	reasoning	development	with	the	Behavioral	Defining	

Issues	Test	(bDIT)	(Choi	et	al.,	2019;	Han	et	al.,	2020).	The	test	presents	three	dilemmas	

and	asks	for	the	moral	philosophical	rationale	supporting	participants’	behavioral	

responses	toward	the	dilemmas	(eight	questions	per	dilemma).	For	each	question,	

participants	had	three	options	representing	three	different	developmental	schemas	of	

moral	reasoning,	i.e.,	personal-interests,	maintaining	norms,	and	postconventional	

reasoning.	They	selected	the	most	dominant	rationale	out	of	the	three	in	their	decision-

making.	I	used	a	P-score	indicating	how	frequently	they	chose	postconventional	options	in	

the	current	study.	

I	tested	the	measurement	model	of	the	bDIT	following	Han	(2023a).	I	calculated	

each	participant’s	P-score	as	a	latent	factor	score	with	the	model	for	further	analysis.	

Cronbach	α	=	.82	indicated	that	the	test’s	internal	consistency	was	good.	

Moral	Identity	Scale	

I	utilized	the	Moral	Identity	Scale	(MIS)	to	assess	participants’	moral	identity	

(Aquino	&	Reed,	2002).	The	MIS	measures	the	construct	in	two	subscales:	moral	

internalization	and	symbolization.	Moral	internalization	is	about	the	extent	to	which	moral	

values	are	central	to	participants’	identities.	Moral	symbolization	is	related	to	whether	one	

considers	engaging	in	certain	behaviors	to	symbolize	moral	values	explicitly	in	social	

contexts	important.	The	MIS	assesses	participants’	moral	identity	with	five	items	(e.g.,	“It	

would	make	me	feel	good	to	be	a	person	who	has	these	characteristics”)	and	symbolization	

with	six	(e.g.,	“I	often	buy	products	that	communicate	the	fact	that	I	have	these	

https://www.zotero.org/google-docs/?soA2EH
https://www.zotero.org/google-docs/?QyDXkp
https://www.zotero.org/google-docs/?QZveW7
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characteristics”).	It	anchored	responses	to	a	five-point	Likert	scale	(1	=	Strongly	disagree,	5	

=	Strongly	agree).		

Like	the	case	of	the	bDIT,	I	tested	the	two-factor	measurement	model	of	the	MIS	

first.	Then,	I	calculated	latent	factor	scores	for	further	analysis.	Both	subscales	reported	

good	internal	consistency,	internalization	α	=	.82,	and	symbolization	α	=	.85.	

Interpersonal	Reactivity	Index	

I	employed	the	Interpersonal	Reactivity	Index	(IRI)	to	measure	participants’	

empathy	(Davis,	1983).	Of	the	four	subscales,	i.e.,	empathic	concern,	perspective	taking,	

personal	distress,	and	fantasy	scale,	I	only	used	empathic	concern	and	perspective	taking.	

Empathy	researchers	have	proposed	that	only	these	two	subscales	are	significantly	

associated	with	morality	(Decety	&	Cowell,	2014).	Empathic	concern	is	about	being	

emotionally	compassionate	with	others	in	pain.	Perspective	taking	is	the	cognitive	ability	to	

consider	others’	perspectively	appropriately.	The	IRI	presents	seven	items	to	assess	each	

subscale.	These	are	sample	items:	“I	often	have	tender,	concerned	feelings	for	people	less	

fortunate	than	me	(empathic	concern)”	and	“I	try	to	look	at	everybody's	side	of	a	

disagreement	before	I	make	a	decision	(perspective	taking).”	It	employed	a	five-point	

Likert	scale	(1	=	Does	not	describe	me	well,	5	=	Describes	me	very	well)	to	anchor	

responses.	

I	tested	the	IRI’s	two-factor	measurement	model	and	calculated	factor	scores	for	

further	analysis.	Both	subscales	demonstrated	acceptable	internal	consistency,	empathic	

concern	α	=	.75,	and	perspective	taking	α	=	.75.	

https://www.zotero.org/google-docs/?5eXhAy
https://www.zotero.org/google-docs/?KafGaG
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Claremont	Purpose	Scale	

I	used	the	Claremont	Purpose	Scale	(CPS)	to	measure	flourishing	with	beyond-the-

self	motivation	(Bronk	et	al.,	2018).	Researchers	developed	the	CPS	to	assess	one’s	purpose	

development	in	three	subscales,	i.e.,	meaningfulness,	goal-directedness,	and	beyond-the-

self	motivation.	The	meaningfulness	subscale	is	about	whether	one	understands	the	

personal	meaning	of	their	purpose	(e.g.,	“How	well	do	you	understand	what	gives	your	life	

meaning?”).	The	second	subscale,	goal-directedness,	is	associated	with	whether	one	

possesses	and	orients	towards	a	long-term,	sustained	aim	(e.g.,	“How	engaged	are	you	in	

carrying	out	the	plans	that	you	set	for	yourself?”).	The	last	subscale,	beyond-the-self	

motivation,	is	about	whether	one’s	purpose	is	motivated	by	motives	to	help	beyond-the-

self	beings,	not	oneself	(e.g.,	“How	important	is	it	for	you	to	make	the	world	a	better	place	

in	some	way?	“).	The	authors	assigned	four	items	to	each	subscale	and	anchored	responses	

to	five-point	ordinal	scales	(see	Bronk	et	al.	[2018]	for	the	full	measure	and	scales).	

I	examined	the	CPS’s	three-factor	model	for	factor	score	calculation.	The	internal	

consistency	indicators	were	good	in	all	three	subscales,	meaningfulness	concern	α	=	.90,	

goal-directedness	α	=	.87,	and	beyond-the-self	motivation	α	=	.87.	

Civic	Engagement	Scale	

I	utilized	the	22-item	civic	engagement	scale	to	measure	participants’	engagement	

in	civic	activities,	i.e.,	political	(e.g.,	“Ran	for	a	position	in	student	government”),	community	

service	(e.g.,	“Helped	with	a	fund-raising	project”),	and	expressive	activities	(e.g.,	

“Documented	or	discussed	political	and	social	issues	through	the	internet	[Facebook,	

Twitter,	blog,	Myspace,	YouTube]”)	(Malin	et	al.,	2015).	I	decided	to	employ	civic	

engagement	as	a	variable	of	interest	because	previous	studies	in	moral	and	positive	youth	

https://www.zotero.org/google-docs/?jlhFkO
https://www.zotero.org/google-docs/?voMuxI
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development	have	regarded	it	as	an	indicator	of	moral	and	prosocial	activity	in	social	

contexts	(Crocetti	et	al.,	2014).	The	previous	studies	used	this	scale	to	measure	overall	civic	

engagement.	The	measure	anchored	each	response	to	a	4-point	ordinal	scale	(1	=	Never,	4	

=	Regularly).	

I	tested	its	one-factor	measurement	model.	Then,	based	on	the	model,	I	calculated	a	

factor	score	for	further	analysis.	The	internal	consistency	of	the	scale	was	good,	α	=	.87.	

Analysis Plan 

For	additional	information	for	readers,	I	shared	all	data	and	R	source	code	files	via	

the	Open	Science	Framework,	

https://osf.io/qzftn/?view_only=2b4f1f13e1594449a71977f248190eb3.	

Testing	Measurement	Model	and	Calculating	Factor	Scores	

Before	conducting	network	analysis,	I	tested	the	measurement	model	of	each	

employed	scale	and	calculated	factor	scores.	I	decided	to	use	factor	scores	considering	

measurement	errors	instead	of	composite	scores	for	a	more	accurate	estimation	of	variable	

scores.	Previous	psychometric	research	has	recommended	using	factor	scores	instead	of	

sum	scores	due	to	the	validity	and	justification	issues.	For	calculating	factor	scores,	first,	I	

conducted	CFA	for	each	scale	to	test	its	measurement	model	with	an	R	package,	lavaan	

(Rosseel,	2012).	Because	all	scales	employed	ordinal	scales,	I	used	the	weighted	least	

squares	estimator.	Then,	I	examined	whether	the	data	fitted	the	tested	model	well	based	on	

the	criteria	suggested	by	Hu	and	Bentler	(1999),	i.e.,	RMSEA	and	SRMR	<	.08;	and	CFI	≥	.90.	

If	these	criteria	were	satisfied,	I	calculated	factor	scores	with	lavPredict.	I	evaluated	SRMRs	

only	in	the	CFA	cases	since	psychonetrics	does	not	provide	SRMR	values.	

https://www.zotero.org/google-docs/?lG4XLL
https://osf.io/qzftn/?view_only=2b4f1f13e1594449a71977f248190eb3
https://www.zotero.org/google-docs/?ykb13m
https://www.zotero.org/google-docs/?QxqU9J
https://www.zotero.org/google-docs/?QxqU9J
https://www.zotero.org/google-docs/?QxqU9J
https://www.zotero.org/google-docs/?QxqU9J
https://www.zotero.org/google-docs/?QxqU9J
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Second,	if	the	criteria	were	unsatisfactory,	I	explored	the	residual	network	model	

(RNM)	with	psychonetrics	to	improve	the	fit	indicators	(Epskamp	et	al.,	2017).	The	RNM	

employed	a	data-driven	method	to	search	for	the	best	item	residual	correlation	network	

instead	of	the	arbitrary	conventional	modification	method	based	on	modification	indices.	It	

adds	correlations	between	item	residuals	based	on	network	modeling.	A	previous	study	in	

character	psychology	has	demonstrated	that	the	use	of	the	RNM	significantly	improved	the	

measurement	model	while	preventing	the	potential	issue	of	overfitting;	the	conventional	

method	failed	to	achieve	a	satisfactory	improvement	outcome	(Han	&	McGrath,	2022).	

Upon	completing	network	model	identification,	I	pruned	non-significant	parameters	to	

acquire	a	more	stringent	model	to	prevent	overfitting.	Then,	I	calculated	factor	scores	with	

factorscores	function.	

Network	Analysis	and	Comparison	

I	explored	the	association	between	the	examined	variables	via	network	analysis	

implemented	in	qgraph	and	bootnet	packages.	I	set	variables,	i.e.,	moral	reasoning,	moral	

identity,	empathy,	and	CPS,	as	nodes	in	the	explored	network.	Then,	I	identified	significant	

edges	between	the	nodes	with	estimateNetwork	function	in	the	package.	estimateNetwork	

calculated	the	strength	of	each	edge	in	terms	of	the	partial	correlation	between	two	

corresponding	nodes	after	controlling	effects	from	other	nodes.	It	searched	for	the	best	

model	reporting	the	best	information	criterion	value.	I	employed	an	exploration	algorithm	

(i.e.,	graphical	model	searching)	similar	to	that	used	for	the	RNM	with	psychonetrics	

(Epskamp	et	al.,	2017,	2018).	Furthermore,	I	performed	thresholding	to	improve	selectivity	

following	the	recommendation	by	estimateNetwork.		

https://www.zotero.org/google-docs/?5MBac0
https://www.zotero.org/google-docs/?k3BoW6
https://www.zotero.org/google-docs/?muWbqr
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Upon	identification	of	the	best	network	model,	I	created	the	network	diagram	and	

diagrams	reporting	centrality	indicators.	For	the	centrality	evaluation,	I	estimated	three	

indicators,	i.e.,	strength,	closeness,	and	betweenness	centralities	(see	Bringmann	et	al.	

[2019]	for	further	information	regarding	calculating	the	indicators).	The	strength	centrality	

indicates	the	sum	of	the	edge	strengths	from	a	node	of	interest.	The	closeness	centrality	

represents	the	extent	to	which	one	node	closely	connects	to	other	nodes.	The	betweenness	

centrality	quantifies	how	often	one	specific	node	is	located	within	the	shortest	paths	

connecting	two	nodes	other	than	itself.	I	evaluated	the	stability	of	the	edge	strengths	and	

centrality	indicators	to	examine	the	reliability	and	credibility	of	the	analysis	outcomes	

(Epskamp	et	al.,	2018).	For	the	evaluation,	I	performed	bootstrapping	2,500	times	with	

bootnet.	

I	also	conducted	a	network	comparison	for	additional	information.	I	compared	the	

estimated	network	and	centrality	indicators	between	participants	who	highly	engaged	in	

civic	activities	(i.e.,	top	33%)	versus	those	who	did	not	(i.e.,	bottom	33%).	

NetworkComparisonTest	examined	whether	the	network	structure	was	invariant	across	

two	groups.	It	also	compared	the	global	edge	strength	(i.e.,	the	overall	edge	strength	

representing	the	connectivity	between	the	nodes)	(Borkulo	et	al.,	2017).	In	addition,	I	also	

compared	the	three	centrality	indicators	(Benítez-Andrades	et	al.,	2021).	I	conducted	a	

Wilcoxon	two-sample	paired	signed-rank	test	with	bootstrapping	for	20,000	replications	

per	comparison	(Mangiafico,	2016).	It	reported	effect	size,	r,	indicating	the	degree	of	the	

difference	between	the	two	groups.	I	examined	whether	its	95%	bootstrapping	confidence	

interval	(CI)	overlapped	with	zero	for	inference.	

https://www.zotero.org/google-docs/?MQq5bc
https://www.zotero.org/google-docs/?MQq5bc
https://www.zotero.org/google-docs/?s2vDMV
https://www.zotero.org/google-docs/?9vQAUC
https://www.zotero.org/google-docs/?F2dBYg
https://www.zotero.org/google-docs/?XZ72nS
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Results 

First,	the	fit	indicators	from	the	measurement	tests	(see	Table	S1)	suggested	that	

the	models	of	the	bDIT	and	CPS	were	valid.	However,	the	MIS,	IRI,	and	civic	engagement	

scale	models	were	invalid,	so	I	performed	psychometrics	in	these	cases.		

Second,	Figure	1	demonstrates	the	network	model	estimated	with	the	whole	

dataset.	I	found	significant	intra-scale	and	inter-scale	edges	from	network	analysis.	Figure	

2	shows	the	three	estimated	centrality	indicators	in	all	nodes.	The	results	from	the	network	

stability	test	demonstrated	that	the	estimated	edge	strengths	(see	Figure	S1)	and	centrality	

indicators	(see	Figure	S2)	were	very	stable.	Thus,	I	assumed	the	estimated	network	

structures	and	centrality	indicators	were	reliable	and	credible.	

Figure	1	

Network	Model	Estimated	with	the	Whole	Dataset	
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Figure	2	

Network	Centrality	Indicators	Estimated	with	the	Whole	Dataset	

	

Third,	the	network	structure	between	the	two	groups,	i.e.,	participants	highly	versus	

lowly	engaged	in	civic	activities,	was	invariant,	M	=.	19,	p	=	.48.	The	test	result	suggested	

that	we	may	reject	a	null	hypothesis	when	it	compared	the	global	edge	strength	between	

two	groups,	S	=	.66,	p	=	.02.	The	global	edge	strength	was	stronger	in	the	network	estimate	

with	data	from	participants	highly	engaged	in	civic	activities	(3.51	vs.	2.84).	When	I	

compared	the	global	centrality	indicators,	only	the	strength	and	closeness	indicators	

showed	non-trivial	differences.	The	95%	CI	of	r	estimated	with	strength,	r	=	.89,	95%	CI	=	

[.89,	.91],	and	closeness	centralities,	r	=	.89,	95%	CI	=	[.89,	.91],	did	not	include	zero.	

However,	the	difference	that	I	calculated	with	betweenness	was	non-significant,	r	=	.14,	

95%	CI	=	[-.75,	.91].	
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For	additional	information,	Figures	3	and	4	show	the	network	model	and	centrality	

indicators	estimated	with	the	high	civic	engagement	group;	Figures	5	and	6	demonstrate	

the	model	and	indicators	among	the	low	engagement	group.	

Figure	3	

Network	Model	Estimated	with	the	high	civic	engagement	group	

	

Figure	4	

Network	Centrality	Indicators	Estimated	with	the	high	civic	engagement	group	
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Figure	5	

Network	Model	Estimated	with	the	low	civic	engagement	group	
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Figure	6	

Network	Centrality	Indicators	Estimated	with	the	low	civic	engagement	group	



	 19	

	

Discussion 

I	examined	the	network	structure	of	moral	function	components,	i.e.,	moral	

reasoning,	moral	identity,	empathy,	and	beyond-the-self	purpose.	In	this	process,	I	

employed	the	measurement	model	test	and	factor	score	calculation	to	estimate	variable	

scores	for	analysis	with	better	accuracy.	In	general,	the	network	analysis	of	the	whole	

dataset	demonstrated	significant	intra-	and	inter-scale	associations	between	examined	

factors.	This	finding	may	support	the	point	proposed	by	moral	psychologists	and	

philosophers	that	we	need	to	consider	close	cooperation	and	coordination	between	

functional	components	in	moral	functioning	(De	Caro	et	al.,	2021;	Han,	2023b;	Kristjánsson	

&	Fowers,	2022).	Individual	constituents	did	not	exist	separately	from	each	other	in	the	

network;	instead,	I	could	identify	the	dense	network	of	significant	edges	between	them.	

Thus,	researchers	may	need	to	carefully	examine	how	the	functional	components	interact	

https://www.zotero.org/google-docs/?6UqOwT
https://www.zotero.org/google-docs/?6UqOwT
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within	the	moral	domains.	They	can	better	understand	the	mechanism	of	moral	functioning	

by	exploring	network-natured	morality	in	future	research.	

Moreover,	the	network	comparison	test	demonstrated	aspects	regarding	developed	

moral	functioning	in	social	contexts	worth	our	interest.	Generally	speaking,	the	network	

estimated	with	the	high	civic	engagement	group	reported	significantly	more	robust	

connectivity	and	centrality	than	the	low	civic	engagement	group.	In	that	group,	the	nodes	

were	more	strongly	and	closely	tied	to	each	other.	Although	the	network	structure	was	

invariant,	the	connectivity	strength	and	centrality	indicators,	exclusive	of	betweenness	

centrality,	significantly	differed.	Researchers	have	proposed	that	vigorous	engagement	in	

various	domains	of	civic	activities,	i.e.,	political,	community	service,	and	expressive	

activities,	demonstrates	prosociality	(Crocetti	et	al.,	2014;	Malin	et	al.,	2015,	2017).	Hence,	

the	robust	connectivity	among	moral	functioning	indicators	found	among	the	high	civic	

engagement	group	may	suggest	that	the	intense	connection	is	significantly	associated	with	

developed	prosociality	and	morality.		

The	result	from	the	comparison	test	may	also	provide	additional	support	for	the	

accounts	of	multifaceted	aspects	of	moral	functioning	proposed	by	moral	psychologists	and	

philosophers.	The	previous	studies	examining	how	multiple	components	of	moral	

functioning	predict	moral	developmental	and	behavioral	outcomes	could	successfully	show	

us	the	constituents	of	moral	functioning,	e.g.,	reasoning,	identity,	sensitivity,	etc.	(Darnell	et	

al.,	2022;	Han,	2022).	However,	they	could	not	examine	the	relationship	and	interaction	

between	the	components.	Their	theoretical	model	underscored	coordination	and	

cooperation	among	them	in	addition	to	the	multi-component	nature	of	the	functioning.	

Thus,	my	study	that	explored	the	functional	connectivity	between	the	constituents	might	

https://www.zotero.org/google-docs/?Vde4OF
https://www.zotero.org/google-docs/?ijmMDt
https://www.zotero.org/google-docs/?ijmMDt
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provide	novel	evidence	supporting	the	point.	The	more	robust	connectivity	and	centrality	

indicators	discovered	from	the	high	civic	engagement	group	nuance	that	optimal	moral	

functioning	requires	vigorous	interaction	and	coactivation	among	individual	components.	

That	says,	without	appropriate	cooperation,	the	existence	of	superiority	in	specific	

functioning	domains	is	not	a	sufficient	condition	for	moral	excellence.	

One	point	to	note	is	that	the	network	model	examined	in	the	present	study	is	not	

exactly	same	as	the	phronesis	model	examined	by	Darnell	et	al.	(2022),	the	Jubilee	model.	

As	shown	in	their	theoretical	model,	Darnell	et	al.	(2022)	examined	four	candidate	

components	constituting	phronesis,	emotional	regulation,	blueprinting,	integrative	

functioning,	and	constitutive	functioning.	In	the	present	study,	while	the	first	three	

components	were	sufficiently	addressed	by	employing	the	IRI,	MIS,	and	bDIT,	the	fourth	

component	consisting	of	virtue	identification,	selection,	and	relevance,	which	was	about	

moral	sensitivity,	was	not	well	considered	and	examined.	Alternatively,	I	included	the	CPS	

measuring	purpose	as	a	multidimensional	component	(Bronk	et	al.,	2018).	Given	the	

present	study	was	primarily	motivated	by	moral	psychology,	instead	of	moral	philosophy,	I	

could	not	employ	the	measure	for	the	constitutive	functioning,	which	required	the	

involvement	of	extensive	qualitative	moral	philosophical	examinations	of	participants’	

responses.	Instead,	to	maximize	the	sample	size	and	power	via	utilizing	validated	

quantitative	measures,	I	decided	to	employ	the	CPS	as	a	measure	to	address	psychological	

dimensions	related	to	eudemonic	wellbeing	(e.g.,	Han,	2022).	In	fact,	there	has	been	a	

consensus	among	moral	educators	proposing	that	purpose	should	be	considered	as	a	

central	aim	in	education	pursuing	flourishing	along	with	wisdom	and	other	moral	

functionalities	(Arthur	et	al.,	2023).		
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Another	statistical	aspect	that	may	be	considered	is	that	in	Darnell	et	al.	(2022)	the	

constitutive	functioning	demonstrated	the	lowest	standardized	factor	loadings	in	the	

relation	with	phronesis,	.45	in	Study	1	and	.38	in	Study	2.	Thus,	it	would	be	possible	to	

assume	that	compared	with	the	three	other	constituents	of	phronesis,	which	were	also	

addressed	in	the	present	study,	the	constitutive	functioning	component	might	be	

associated	with	phronesis	relatively	weakly.	In	fact,	although	it	should	not	be	used	as	a	

complete	rule	of	thumb,	.40	has	been	widely	referred	as	a	threshold	for	weak	factor	

loadings	(Shi	et	al.,	2019).	Given	these,	despite	the	deviation	from	the	original	study,	I	

assume	that	the	present	study	has	methodological	merits	as	well	as	potential	to	inform	

future	studies	in	phronesis	with	the	findings	from	the	network	analysis.	The	model	examine	

in	the	current	study	might	be	able	to	explain	phronesis	in	a	significant	extent	despite	

several	deviations	from	Jubilee	model.		

Furthermore,	perhaps,	the	overall	conceptual	model	and	the	network	analysis	

finding	in	the	present	study	is	at	least	partially	consistent	with	what	have	proposed	in	the	

Aretai	model	as	well.	As	abovementioned,	the	Jubilee	model	was	interested	in	defining	

phronesis	as	a	meta-virtue;	accordingly,	Darnell	et	al.	(2022)	hypothesized	the	latent	factor	

of	phronesis	explained	by	individual	functional	components	as	lower-order	factors.	Unlike	

the	study,	I	examined	the	interaction	between	moral	functioning	components	while	not	

hypothesizing	any	higher-level	latent	factor	in	the	examined	network	model.	It	would	be	

possible	to	assume	that	the	network-natured	relationship	between	moral	functioning	

components,	which	predicted	stronger	civic	engagement	when	the	relationship	was	more	

robust,	might	be	able	to	support	the	concept	of	ethical	expertise	as	a	skill	proposed	by	the	

Aretai	model	(De	Caro	et	al.,	2021).		
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In	fact,	there	was	a	recent	work	suggesting	that	the	Jubilee	Centre	and	Aretai	models	

are	deemed	to	explain	two	different	aspects	of	phronesis,	the	same	construct,	and	they	may	

be	compatible	with	each	other.	According	to	Han	(2023c),	the	former	is	mainly	concerns	

about	the	constituents	of	phronesis,	while	the	latter	is	more	interested	in	how	the	

components	are	cooperating	with	each	other	to	produce	optimal	outcomes.	Perhaps,	the	

network	analysis	conducted	in	the	present	study	might	provide	some	empirical	grounds	to	

Han’s	(2023c)	conceptual	work	addressing	the	relationship	between	the	two	models.	

However,	because	the	philosophically	sophisticated	examination	and	discussion	are	

beyond	the	scope	of	the	current	study,	future	studies,	particularly	those	via	collaboration	

with	moral	philosophers	may	be	required	to	address	the	point,	the	coherence	between	the	

network	model	and	the	Jubilee	and	Aretai	models. 

Let	me	revisit	the	decathlon	analogy	to	consider	the	psychological	and	philosophical	

implications	of	the	findings.	Kristjansson	and	Fowers	(2022)	explained	that	the	mechanism	

of	phronesis,	practical	wisdom	for	optimal	moral	functioning,	can	be	understood	as	a	

decathlon	in	moral	domains.	As	abovementioned,	being	superior	in	one	functional	realm	

does	not	ensure	the	cultivation	of	phronesis;	inter-constituent	cooperation	and	

coordination	are	also	required.	Interestingly,	a	recent	study	in	kinesiology	examining	

successful	decathlon	athletes	also	reported	results	similar	to	what	I	found	in	this	study	

(Calsbeek	&	Careau,	2019).	The	authors	demonstrated	that	successful	athletes	showed	

significantly	stronger	correlations	between	performance	indicators	of	individual	sports	

compared	with	their	inferior	counterparts.	If	that	is	the	case,	then	in	the	moral	domain,	

success	in	the	moral	decathlon	may	also	be	associated	with	robust	connectivity	between	

individual	functional	components.	Several	previous	neuroimaging	studies	that	conducted	

https://www.zotero.org/google-docs/?VZQUN6
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network	analysis	also	reported	a	similar	trend.	We	may	refer	to	fMRI	experiments	that	

examined	the	connectivity	between	brain	regions	while	participants	were	solving	moral	

dilemmas	(Han	et	al.,	2016;	Prehn	et	al.,	2008).	They	demonstrated	robust	interaction	

between	brain	areas	associated	with	moral	cognition,	emotion,	and	motivation	among	

participants	who	dealt	with	cognitively	demanding	problems	or	had	developed	moral	

competence.	Although	they	did	not	focus	on	functional	components	in	this	study,	they	may	

at	least	suggest	that	the	strength	of	a	functional	network	is	inseparable	from	developed	

morality	coherent	with	what	I	discovered	in	this	study.	

In	addition	to	the	contributions	to	moral	psychology	and	philosophy,	this	study	will	

provide	methodological	insights	to	future	studies.	First,	I	suggested	using	factor	scores	

instead	of	composite	scores	for	more	accurate	and	less	biased	score	estimation.	In	this	

process,	I	also	demonstrated	that	employing	the	RNM	in	psychometrics	can	address	the	

model	fit	issue	reliably	and	validly.	Second,	I	implemented	the	network	analysis	method	to	

explore	the	model	of	inter-component	associations	and	interactions.	Because	most	

previous	studies	in	moral	psychology	have	focused	on	how	moral	psychological	constructs	

predict	motivation	or	behavior	instead	of	the	dynamics	among	them,	this	study	will	

provide	researchers	with	methodological	ideas	about	how	to	examine	the	dynamics.	As	

moral	psychologists	and	philosophers	are	now	interested	in	coordination	and	cooperation	

between	functional	units,	the	network	analysis	method	will	be	a	feasible	tool	to	explore	the	

important	but	less	studied	realm	in	the	field.	I	shared	all	data	and	R	source	files	via	the	

open	repository,	so	interested	readers	can	learn	how	to	implement	the	methodology	with	a	

concrete	example.	

https://www.zotero.org/google-docs/?1YvYpP
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Despite	this	study’s	potential	theoretical	and	methodological	contributions	

discussed,	several	limitations	may	warrant	further	studies.	First,	I	could	not	collect	my	

dataset	with	the	same	psychological	measures	that	Darnell	et	al.	(2023)	used	in	their	work	

based	on	virtue	ethics.	Although	I	utilized	the	bDIT,	MIS,	IRI,	and	CPS	designed	to	measure	

relevant	moral	and	positive	psychological	constructs,	readers	should	carefully	interpret	the	

philosophical	implications	of	my	study	while	considering	the	differences	in	measured	

constructs.	This	point	may	present	the	conceptual	and	methodological	deviation	from	

Darnell	et	al.	(2022)	in	the	present	study,	particularly	the	absence	of	the	constitutive	

functioning.	Thus,	in	future	studies,	the	constitutive	components	may	be	included	if	

examining	and	replicating	Darnell	et	al.’s	(2022)	original	model	becomes	the	focus.	Second,	

although	I	collected	civic	engagement	data,	which	is	closely	associated	with	morality	and	

prosociality,	for	network	comparison,	it	may	not	necessarily	be	moral	behavior	at	the	

conceptual	level.	In	future	studies,	researchers	may	need	to	employ	a	more	direct	measure	

of	moral	motivation	and	behavior	if	they	are	interested	in	how	the	functional	network	

predicts	motivation	and	behavior.	The	researchers	may	adopt	a	non-self-report	method	(if	

possible)	to	assess	one’s	motivational	and	behavioral	outcomes	more	accurately	without	a	

social	desirability	bias.	

Reference 

Aquino,	K.,	&	Reed,	A.	(2002).	The	self-importance	of	moral	identity.	Journal	of	Personality	

and	Social	Psychology,	83(6),	1423–1440.	https://doi.org/10.1037/0022-

3514.83.6.1423	

Arthur,	J.,	Alexander,	H.,	Blackie,	L.,	Brighouse,	H.,	Case,	B.,	Gonzalez,	A.,	Gulliford,	L.,	

Harrison,	T.,	Jameel-Choudhury,	S.,	Kristjánsson,	K.,	Parham,	A.	A.,	Perks,	B.,	Porres,	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 26	

A.,	Pawelski,	J.,	de	Ruyter,	D.,	Schwartz,	A.,	Sim,	J.,	Sullivan,	E.,	&	Wright,	D.	(2023).	

Statement	on	Flourishing	as	an	Educational	Aim.	

https://www.jubileecentre.ac.uk/userfiles/jubileecentre/images/newsletter-

thumbs/2023/September/FEA0923.pdf		

Benítez-Andrades,	J.	A.,	Fernández-Villa,	T.,	Benavides,	C.,	Gayubo-Serrenes,	A.,	Martín,	V.,	&	

Marqués-Sánchez,	P.	(2021).	A	case	study	of	university	student	networks	and	the	

COVID-19	pandemic	using	a	social	network	analysis	approach	in	halls	of	residence.	

Scientific	Reports,	11(1),	14877.	https://doi.org/10.1038/s41598-021-94383-2	

Borkulo,	C.	D.	van,	Boschloo,	L.,	Kossakowski,	J.	J.,	Tio,	P.,	Schoevers,	R.	A.,	Borsboom,	D.,	&	

Waldorp,	L.	J.	(2017).	Comparing	network	structures	on	three	aspects:	A	

permutation	test.	Journal	of	Statistical	Software.	

https://doi.org/10.13140/RG.2.2.29455.38569	

Bringmann,	L.	F.,	Elmer,	T.,	Epskamp,	S.,	Krause,	R.	W.,	Schoch,	D.,	Wichers,	M.,	Wigman,	J.	T.	

W.,	&	Snippe,	E.	(2019).	What	do	centrality	measures	measure	in	psychological	

networks?	Journal	of	Abnormal	Psychology,	128(8),	892–903.	

https://doi.org/10.1037/abn0000446	

Bronk,	K.	C.,	Riches,	B.	R.,	&	Mangan,	S.	A.	(2018).	Claremont	Purpose	Scale:	A	Measure	that	

Assesses	the	Three	Dimensions	of	Purpose	among	Adolescents.	Research	in	Human	

Development,	15(2),	101–117.	https://doi.org/10.1080/15427609.2018.1441577	

Calsbeek,	R.,	&	Careau,	V.	(2019).	Survival	of	the	Fastest:	The	Multivariate	Optimization	of	

Performance	Phenotypes.	Medicine	&	Science	in	Sports	&	Exercise,	51(2),	330–337.	

https://doi.org/10.1249/MSS.0000000000001788	

Choi,	Y.-J.,	Han,	H.,	Dawson,	K.	J.,	Thoma,	S.	J.,	&	Glenn,	A.	L.	(2019).	Measuring	moral	

https://www.jubileecentre.ac.uk/userfiles/jubileecentre/images/newsletter-thumbs/2023/September/FEA0923.pdf
https://www.jubileecentre.ac.uk/userfiles/jubileecentre/images/newsletter-thumbs/2023/September/FEA0923.pdf
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 27	

reasoning	using	moral	dilemmas:	Evaluating	reliability,	validity,	and	differential	

item	functioning	of	the	behavioural	defining	issues	test	(bDIT).	European	Journal	of	

Developmental	Psychology,	16(5),	622–631.	

https://doi.org/10.1080/17405629.2019.1614907	

Crocetti,	E.,	Erentaitė,	R.,	&	Žukauskienė,	R.	(2014).	Identity	styles,	positive	youth	

development,	and	civic	engagement	in	adolescence.	Journal	of	Youth	and	

Adolescence,	43(11),	1818–1828.	https://doi.org/10.1007/s10964-014-0100-4	

Darnell,	C.,	Fowers,	B.	J.,	&	Kristjánsson,	K.	(2022).	A	multifunction	approach	to	assessing	

Aristotelian	phronesis	(practical	wisdom).	Personality	and	Individual	Differences,	

196,	111684.	https://doi.org/10.1016/j.paid.2022.111684	

Darnell,	C.,	Gulliford,	L.,	Kristjánsson,	K.,	&	Paris,	P.	(2019).	Phronesis	and	the	Knowledge-

Action	Gap	in	Moral	Psychology	and	Moral	Education:	A	New	Synthesis?	Human	

Development,	62(3),	101–129.	https://doi.org/10.1159/000496136	

Davis,	M.	H.	(1983).	Measuring	individual	differences	in	empathy:	Evidence	for	a	

multidimensional	approach.	Journal	of	Personality	and	Social	Psychology,	44,	113–

126.	https://doi.org/10.1037/0022-3514.44.1.113	

De	Caro,	M.,	Marraffa,	M.,	&	Vaccarezza,	M.	S.	(2021).	The	priority	of	phronesis:	How	to	

rescue	virtue	theory	from	its	crisis.	In	M.	De	Caro	&	M.	S.	Vaccarezza	(Eds.),	Practical	

Wisdom:	Philosophical	and	Psychological	Perspectives	(pp.	29–51).	Routledge.	

De	Caro,	M.,	Vaccarezza,	M.	S.,	&	Niccoli,	A.	(2018).	Phronesis	as	Ethical	Expertise:	

Naturalism	of	Second	Nature	and	the	Unity	of	Virtue.	The	Journal	of	Value	Inquiry,	

52(3),	287–305.	https://doi.org/10.1007/s10790-018-9654-9	

Decety,	J.,	&	Cowell,	J.	M.	(2014).	The	complex	relation	between	morality	and	empathy.	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 28	

Trends	in	Cognitive	Sciences,	18(7),	337–339.	

https://doi.org/10.1016/j.tics.2014.04.008	

Epskamp,	S.,	Borsboom,	D.,	&	Fried,	E.	I.	(2018).	Estimating	psychological	networks	and	

their	accuracy:	A	tutorial	paper.	Behavior	Research	Methods,	50(1),	195–212.	

https://doi.org/10.3758/s13428-017-0862-1	

Epskamp,	S.,	Rhemtulla,	M.,	&	Borsboom,	D.	(2017).	Generalized	Network	Psychometrics:	

Combining	Network	and	Latent	Variable	Models.	Psychometrika,	82(4),	904–927.	

https://doi.org/10.1007/s11336-017-9557-x	

Han,	H.	(2022).	Exploring	the	relationship	between	purpose	and	moral	psychological	

indicators.	Ethics	&	Behavior,	1–12.	

https://doi.org/10.1080/10508422.2022.2142227	

Han,	H.	(2023a).	Validating	the	behavioral	Defining	Issues	Test	across	different	genders,	

political,	and	religious	affiliations.	Experimental	Results,	4,	e6.	

https://doi.org/10.1017/exp.2023.6	

Han,	H.	(2023b).	Considering	the	Purposes	of	Moral	Education	with	Evidence	in	

Neuroscience:	Emphasis	on	Habituation	of	Virtues	and	Cultivation	of	Phronesis.	

Ethical	Theory	and	Moral	Practice.	https://doi.org/10.1007/s10677-023-10369-1	

Han,	H.	(2023c).	Examining	phronesis	models	with	evidence	from	the	neuroscience	of	

morality	focusing	on	brain	networks.	PhilPapers.	

https://philpapers.org/rec/HANEPM		

Han,	H.,	Chen,	J.,	Jeong,	C.,	&	Glover,	G.	H.	(2016).	Influence	of	the	cortical	midline	structures	

on	moral	emotion	and	motivation	in	moral	decision-making.	Behavioural	Brain	

Research,	302,	237–251.	https://doi.org/10.1016/j.bbr.2016.01.001	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 29	

Han,	H.,	Dawson,	K.	J.,	Thoma,	S.	J.,	&	Glenn,	A.	L.	(2020).	Developmental	Level	of	Moral	

Judgment	Influences	Behavioral	Patterns	During	Moral	Decision-Making.	The	

Journal	of	Experimental	Education,	88(4),	660–675.	

https://doi.org/10.1080/00220973.2019.1574701	

Han,	H.,	&	McGrath,	R.	E.	(2022).	Latent	structural	analysis	for	measures	of	character	

strengths:	Achieving	adequate	fit.	Current	Psychology.	

https://doi.org/10.1007/s12144-022-03451-x	

Hu,	L.,	&	Bentler,	P.	M.	(1999).	Cutoff	criteria	for	fit	indexes	in	covariance	structure	

analysis:	Conventional	criteria	versus	new	alternatives.	Structural	Equation	

Modeling:	A	Multidisciplinary	Journal,	6(1),	1–55.	

https://doi.org/10.1080/10705519909540118	

Kristjánsson,	K.	(2012).	Aristotelian	motivational	externalism.	Philosophical	Studies,	164(2),	

419–442.	https://doi.org/10.1007/s11098-012-9863-1	

Kristjánsson,	K.	(2014).	Phronesis	and	moral	education:	Treading	beyond	the	truisms.	

Theory	and	Research	in	Education.	https://doi.org/10.1177/1477878514530244	

Kristjánsson,	K.,	&	Fowers,	B.	(2022).	Phronesis	as	moral	decathlon:	Contesting	the	

redundancy	thesis	about	phronesis.	Philosophical	Psychology,	1–20.	

https://doi.org/10.1080/09515089.2022.2055537	

Malin,	H.,	Ballard,	P.	J.,	&	Damon,	W.	(2015).	Civic	purpose:	An	integrated	construct	for	

understanding	civic	development	in	adolescence.	Human	Development,	58(2),	103–

130.	https://doi.org/10.1159/000381655	

Malin,	H.,	Han,	H.,	&	Liauw,	I.	(2017).	Civic	purpose	in	late	adolescence:	Factors	that	prevent	

decline	in	civic	engagement	after	high	school.	Developmental	Psychology,	53(7),	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 30	

1384–1397.	https://doi.org/10.1037/dev0000322	

Mangiafico,	S.	S.	(2016).	Summary	and	Analysis	of	Extension	Program	Evaluation	in	R,	

version	1.20.01.	http://rcompanion.org/handbook/	

McNeish,	D.,	&	Wolf,	M.	G.	(2020).	Thinking	twice	about	sum	scores.	Behavior	Research	

Methods,	52(6),	2287–2305.	https://doi.org/10.3758/s13428-020-01398-0	

Miller,	C.	B.	(2021).	Flirting	with	skepticism	about	practical	wisdom.	In	M.	De	Caro	&	M.	S.	

Vaccarezza	(Eds.),	Practical	Wisdom:	Philosophical	and	Psychological	Perspectives	

(pp.	52–69).	Routledge.	

Prehn,	K.,	Wartenburger,	I.,	Meriau,	K.,	Scheibe,	C.,	Goodenough,	O.	R.,	Villringer,	A.,	Van	der	

Meer,	E.,	&	Heekeren,	H.	R.	(2008).	Individual	differences	in	moral	judgment	

competence	influence	neural	correlates	of	socio-normative	judgments.	Social	

Cognitive	and	Affective	Neuroscience,	3(1),	33–46.	

https://doi.org/10.1093/Scan/Nsm037	

Rest,	J.	R.,	Narvaez,	D.,	Thoma,	S.	J.,	&	Bebeau,	M.	J.	(2000).	A	Neo-Kohlbergian	Approach	to	

Morality	Research.	Journal	of	Moral	Education,	29(4),	381–395.	

https://doi.org/10.1080/713679390	

Rosseel,	Y.	(2012).	lavaan:	An	R	Package	for	Structural	Equation	Modeling.	Journal	of	

Statistical	Software,	48(2).	https://doi.org/10.18637/jss.v048.i02	

Shi,	D.,	Lee,	T.,	&	Maydeu-Olivares,	A.	(2019).	Understanding	the	model	size	effect	on	SEM	

fit	indices.	Educational	and	Psychological	Measurement,	79(2),	310-334.	

https://doi.org/10.1177/0013164418783530	

Vaccarezza,	M.	S.,	Kristjánsson,	K.,	&	Croce,	M.	(2023).	Phronesis	(Practical	Wisdom)	as	a	

Key	to	Moral	Decision-Making:	Comparing	Two	Models.	The	Jubilee	Centre	for	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d


	 31	

Character	&	Virtues	Insight	Series.	

https://www.zotero.org/google-docs/?a1mI0d
https://www.zotero.org/google-docs/?a1mI0d

