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Abstract:	We	emphasize	the	importance	of	user	diversity	for	behavioural	change.	We	
propose	 a	 method,	 user	 orientation	 maps,	 for	 exploring	 the	 user	 diversity	 for	
behavioural	change	and	communicating	this	diversity	to	designers.	In	order	to	assess	
its	 applicability	 to	 different	 behavioural	 change	 contexts,	 we	 conducted	 two	 case	
studies.	The	first	study	explored	the	diversity	in	users’	orientations	towards	adapting	
an	 environmentally	 friendly	 driving	 style.	 The	 second	 study	 explored	 user	 diversity	
towards	adapting	the	usage	of	a	smart	urinal	system	which	allows	patients	learn	their	
risk	of	 having	Benign	Prostatic	Hyperplasia	 (BPH)	without	 visiting	 a	hospital.	 In	 this	
paper,	we	present	 the	 results	of	 the	 second	 study	and	conclude	 that	 the	proposed	
method	has	enough	flexibility	to	be	applied	in	different	behavioural	change	contexts.	
We	 end	 the	 paper	 with	 a	 discussion	 on	 the	 potential	 implications	 of	 using	 the	
method	in	behavioural	change	projects.		
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1.	Introduction		
Behavioural	change	is	an	emerging	area	of	interest	in	design	research	and	practice.	
Researchers	have	been	exploring	the	potential	of	design	to	encourage	behavioural	change	
for	almost	a	decade.	Today,	designers	are	more	engaged	in	proposing	solutions	that	
motivate	behaviours	such	as	helping	people	exercise	regularly,	have	a	healthy	diet	and	a	
sustainable	lifestyle,	and	make	better	financial	decisions.			

Despite	its	popularity	in	design	research	literature,	changing	behaviour	is	not	a	trivial	task	for	
designers.	This	is	because	user	behaviour	is	influenced	by	diverse	personal,	social	and	
contextual	factors	like	knowledge,	intention,	attitude,	belief,	skill,	norm,	behavioural	control,	
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availability	of	solutions	and	technological	constraints	and	so	on.	As	these	factors	may	vary	
from	individual	to	individual	and	designers	usually	work	with	target	user	groups	that	have	
such	a	variety,	one	size	fit	all	solutions	often	entail	the	risk	of	being	unsuccessful	in	changing	
user	behaviour.	Thus,	for	designers	of	products	aiming	to	change	user	behaviour,	it	is	
important	to	understand	the	diversity	in	factors	influencing	the	performance	of	a	desired	
user	behaviour	(or	stopping	an	undesired	behaviour).	Such	an	understanding	could	help	
them	uncover	various	behavioural	change	possibilities	that	can	create	the	biggest	impact	for	
a	target	user	group.		

Although	there	are	several	studies	exploring	user	diversity	for	behavioural	change,	there	is	
no	systematic	method	for	exploring	the	diversity	and	communicating	it	to	the	designers	
during	idea	generation.	In	our	previous	work	(Coskun,	2015),	we	proposed	a	method	for	this	
exploration	and	communication,	namely	user	orientation	maps.	We	applied	this	method	to	
two	different	behavioural	domains:	sustainability	and	health.	Our	purpose	was	to	assess	its	
applicability	to	behavioural	change	problems	across	different	behavioural	contexts.	First,	we	
explored	the	diversity	in	users’	orientations	towards	adapting	an	environmentally	friendly	
driving	style	(Coskun	&	Erbug,	in	press).	Second,	we	explored	the	diversity	in	users’	
orientations	towards	adapting	the	usage	of	a	smart	urinal	system	which	can	detect	one’s	risk	
of	having	Benign	Prostatic	Hyperplasia	(BPH)1	without	visiting	a	hospital.	In	this	paper,	we	
present	the	results	of	this	study	which	indicate	that	the	method	has	enough	flexibility	to	be	
applied	to	different	behavioural	change	contexts.			

2.	Related	work	
Although	there	is	no	specific	method	for	design	researchers	to	explore	and	communicate	
user	diversity,	there	are	several	studies	examining	user	diversity	for	behavioural	change.	
One	approach	is	creating	user	groups	by	using	psycho-social	variables.	For	example,	in	the	
context	of	sustainability,	Coskun	and	Erbug	(2014)	identified	four	personas	by	utilizing	
Theory	of	Planned	Behaviour	(TPB)	(Ajzen,	1991)	as	a	framework.	These	personas,	namely	
enthusiastic,	worried,	undecided	and	irresponsible,	were	based	on	behavioural	intention,	
attitude,	subjective	norm,	perceived	behavioural	control,	environmental	concern	and	
personality	traits.	In	another	study	focusing	on	sustainability,	Cor	and	Zwolinski	(2014)	
identified	two	user	groups	based	on	questionnaires	measuring	environmental	knowledge,	
habits	and	environmental	concern.	The	groups	they	identified	were	eco-sensitive	and	non-
eco-sensitive	users.	In	the	context	of	product	repair	of	small	household	appliances,	Lilley,	
Bailey	and	Charnley	(2013)	created	three	personas	based	on	questionnaires	measuring	
demographics	and	consumers’	self-repair	behaviour	along	with	some	lifestyle	questions.	The	
personas	they	identified	were	fixers,	sometimes	and	non-fixers.	In	a	study	on	mobile	health	
promoting	mobile	applications,	Halko	and	Kientz	(2010)	used	Big	Five	Inventory	(John,	
Naumann	&	Soto,	2008)	in	order	to	explore	the	diversity	in	users’	personality	types	and	their	

																																																																				
1	Benign	Prostatic	Hyperplasia	(BPH)	is	a	condition	in	men	in	which	the	prostate	gland	is	enlarged	and	not	cancerous	
(NIDDK,	2014).		
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relation	to	behavioural	change	techniques.		The	five	personality	types	they	used	were	
extraversion,	agreeableness,	conscientiousness,	neuroticism	and	openness	to	change	(see	
Table	1).		

The	second	approach	to	address	user	diversity	for	behavioural	change	is	creating	user	
groups	by	measuring	people’s	susceptibility	to	behavioural	change.	Applying	such	an	
approach	in	the	case	of	promoting	healthy	behaviours,	Kaptein,	Lacroix,	and	Saini	(2010)	
offered	persuasion	profiles:	the	collection	of	the	anticipated	effects	of	different	behavioural	
change	strategies	for	a	specific	individual,	how	he	or	she	would	respond	to	a	behavioural	
change	attempt.	By	developing	a	scale	to	measure	people’s	susceptibility	levels	for	
behavioural	change,	they	identified	two	groups	as	low	persuadable	and	high	persuadable	
users.		

Another	approach	is	categorizing	users	according	to	the	stage	they	are	in	when	changing	
their	behaviour.	He,	Greenberg	and	Huang	(2010)	used	Trans-theoretical	Model	of	
Behavioural	change	(TTM)	(Prochaska	&	Velicer,	1997)	as	a	theoretical	framework	in	order	to	
discuss	how	people	with	different	stages	of	readiness,	willingness	and	ability	to	change	can	
be	persuaded	by	different	feedback	technologies.	The	stages	identified	were	pre-
contemplation,	contemplation,	preparation,	action,	maintenance,	and	termination.		

The	last	approach	that	we	will	discuss	here	is	creating	user	groups	by	using	designers’	
assumptions	about	user	behaviour.	In	the	context	of	product	use,	Lockton,	Harrison	and	
Stanton	(2012)	proposed	three	different	user	models	based	on	users’	involvement	level	in	
the	decision-making	process	when	using	a	product.	The	user	models	they	identified	were	
pinball,	shortcut	and	thoughtful.	The	following	table	presents	these	studies	in	terms	of	the	
behavioural	domain	they	focus	on,	the	dimensions	used	to	explore	diversity	and	the	
definitions	of	user	groups	identified	in	each	study.	
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Table	1		 Studies	exploring	user	diversity	for	behavioural	change		
Behavioural	
domain	

Dimensions	of	user	
diversity		 User	groups		

Environmentally	
responsible	
behaviours	
(Coskun	&	Erbug,	
2014)	

intention,	attitude,	
subjective	norm,	
perceived	
behavioural	
control,	
environmental	
concern	and	
personality	traits	

Enthusiastic:	sensitive	of	environmental	issues	and	usually	
engaged	in	environmentally	responsible	behaviours	
Worried:	reluctant	to	change	due	to	a	lack	of	motivation	and	
lack	of	control	over	behaviour	despite	their	intention	and	high	
concern	for	the	environment	
Undecided:	reluctant	to	act	on	environmental	issues	due	to	a	
lack	of	knowledge	and	a	lack	of	social	support,	despite	their	
concern	for	the	environment	
Irresponsible:	has	low	environmental	concern	and	no	intention	
to	engage	in	environmentally	responsible	behaviours	

Environmentally	
responsible	
behaviours	
(Cor	&	Zwolinski,	
2014)	

Environmental	
knowledge,	habits	
and	environmental	
concern	

Eco-conscious:	high	environmental	knowledge	and	concern,	
and	environmental	habits.		
Non	eco-conscious:	low	environmental	knowledge	and	
concern,	no	environmental	habits	

Environmentally	
responsible	
behaviours,	
product	repair	
(Lilley	et	al.,	2013)	

Demographics,	self-
repair	behaviour,	
and	lifestyle	
questions	

Fixers:	always	attempted	repair	
Sometimers:	attempted	repairs,	but	not	for	all	products	
Non-fixers:	did	not	attempt	repair	in	the	past	

Environmentally	
responsible	
behaviours	
(He	et	al.,	2010)	

Stages	of	change	
(TTM)	

Pre-contemplation:	unware	of	the	desired	behaviour	and	
unwilling	to	change	the	current	behaviour	
Contemplation:	aware	of	the	need	to	change	the	behaviour,	
and	have	intention	to	do	so	
Preparation:	ready	to	take	immediate	action	
Action:	Performs	the	desired	behaviour	
Maintenance:	Sustains	behavioural	change	
Termination:	Habitual	behaviour	

Healthy	
behaviours	
(Halko	and	Kientz,	
2010)	

Personality	traits	 Extraversion:	socially	active,	full	of	energy,	outgoing	and	
enjoying	interacting	with	others	
Agreeableness:	considerate,	kind,	generous,	helpful	and	
trustworthy	
Conscientiousness:	self-disciplined,	organized,	and	acting	
dutifully	
Neuroticism:	Tends	to	feel	negative	emotions	such	as	anxiety,	
stress	and	anger		
Openness	to	change:	open	to	new	experiences,		emotion	and	
creative	ideas	

Healthy	
behaviours	
(Kaptein	et	al.,	
(2010)	

Susceptibility	to	
behavioural	change	

Low	persuadable:	low	levels	of	susceptibility	to	behavioural	
change	techniques	
High	persuadable:	high	levels	of	susceptibility	to	behavioural	
change	techniques	

User	behaviour	in	
relation	to	
product	use	
(Lockton	et	al.,	
2012)	

Designers’	model	of	
the	users	when	
users	are	
interacting	with	a	
product	

Pinball:	performs	the	same	actions	repeatedly	without	thinking	
about	any	decisions	at	all	beyond	basic	reflex	responses	
Shortcut:	interested	in	performing	certain	actions	in	the	easiest	
way	possible	through	the	use	of	behavioural	heuristics,	and	
make	choices	in	favour	of	the	options	that	require	the	least	
energy	and	cognitive	costs	
Thoughtful:	thinks	carefully	about	their	actions	and	the	
consequences	of	them	
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Although	these	studies	used	different	methods	for	exploring	user	diversity	for	behavioural	
change,	all	of	them	proposed	behavioural	change	techniques	that	can	be	suitable	to	change	
the	behaviour	of	different	user	groups.	For	instance,	He	et	al	(2010)	recommended	that	
when	people	are	in	pre-contemplation	stage,	designers	should	inform	them	about	the	
positive	consequences	of	the	desired	behaviour	and	negative	consequences	of	undesired	
behaviour.	When	people	are	in	preparation	stage,	they	suggest	allowing	them	to	set	specific	
goals	in	relation	to	a	desired	behaviour.	This	observation	indicates	the	importance	of	user	
diversity	for	design	research	on	behavioural	change	as	well	as	the	importance	of	selecting	
the	suitable	behavioural	change	techniques	when	designing	for	a	diverse	user	group.		

Noting	this	importance	and	the	lack	of	a	systematic	method	for	exploring	and	
communicating	user	diversity	for	behavioural	change,	we	offered	such	a	method	in	our	
previous	work	and	applied	this	method	to	the	case	of	environmentally	friendly	driving	
(Coskun	&	Erbug,	in	press).	Here	in	this	paper,	after	briefly	summarizing	our	previous	work,	
we	report	the	results	of	another	study	in	which	we	applied	the	same	method	to	the	case	of	
using	a	smart	urinal	system.	This	paper	contributes	to	the	design	research	literature	on	
behavioural	change	by	evaluating	the	applicability	of	this	method	across	different	
behavioural	domains,	as	well	as	providing	directions	for	design	researchers	or	designers	who	
might	want	to	use	the	method	in	future	behavioural	change	studies.	

3.	User	orientation	maps	
In	this	section,	we	present	an	overview	of	user	orientation	maps,	the	proposed	method	for	
addressing	user	diversity	for	behavioural	change.	In	our	previous	work,	we	used	this	method	
to	explore	and	represent	the	diversity	in	users’	orientations	towards	adapting	an	
environmentally	friendly	lifestyle	(Coskun	&	Erbug,	in	press).	The	dimensions	of	user	
diversity	in	this	study	were	psychosocial	variables	including	intention,	attitude,	subjective	
norm,	perceived	behavioural	control,	environmental	concern	and	five	personality	traits	
(extraversion,	agreeableness,	conscientiousness,	neuroticism	and	openness).	Based	on	these	
dimensions,	we	identified	five	different	orientations	and	four	different	personalities	in	
relation	to	environmentally	friendly	driving.	Then,	we	created	a	map	to	represent	these	user	
groups	(Figure	1).		
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Figure	1.	User	orientation	map	for	environmentally	friendly	driving,	adapted	from	Coskun	&	Erbug	(in	
press)	
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As	seen	from	the	Figure	1,	a	user	orientation	map	describes	each	orientation	and	each	
personality	type	in	a	target	user	group	with	a	quotation	so	that	designers	can	have	an	
empathy	with	their	users	and	gain	inspiration	for	idea	generation.	It	also	shows	their	
distribution	in	the	sample	and	their	relationship	to	each	other.	The	strength	of	this	
relationship	is	represented	through	line	thickness	between	two	groups,	and	the	appearance	
of	a	group	is	represented	through	the	size	of	colourful	circles.	The	map	also	includes	some	
design	recommendations	tailored	to	each	user	orientation	and	personality	to	provide	more	
guidance	on	selecting	the	appropriate	behavioural	change	technique,	similar	to	the	studies	
that	we	discussed	in	related	work	section.	In	order	to	construct	a	user	orientation	map,	
designers	or	design	researchers	should	follow	five	steps	(Figure	2).		

	

Figure	2.	The	method	for	exploring	user	diversity	for	behavioural	change,	adapted	from	Coskun	&	
Erbug	(in	press)	

The	process	for	exploring	user	diversity	begins	with	either	selecting	a	target	behaviour	or	a	
target	user.	After	this	selection,	the	research	team	determines	the	dimensions	of	user	
diversity	for	the	selected	behaviour.	For	this	step,	we	suggest	using	TPB	(Ajzen,	1991),	
because	it	is	a	well-known	theory	of	human	behaviour	that	has	been	applied	across	diverse	
behavioural	domains	including	those	related	to	sustainability,	health,	addiction,	purchasing,	
and	so	forth.	It	remains	as	a	valid	theory	for	understanding	human	behaviour	(Ajzen,	2014)	
despite	recent	criticism	(Sniehotta,	Presseau	&	Araújo-Soares,	2014).	Furthermore,	it	allows	
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for	the	prediction	of	intentions	by	measuring	attitudes,	subjective	norms	and	perceived	
behavioural	control	with	considerable	predictive	validity	(Ajzen,	2011),	and	provides	a	
guideline	for	the	development	of	scales	to	measure	these	determinants.		

A	survey	is	designed	to	measure	the	user	diversity	in	terms	of	these	dimensions.	Optionally,	
a	pilot	test	can	be	conducted	to	test	the	reliability	of	these	measures	prior	to	the	data	
collection.	For	the	data	collection,	it	is	important	to	access	large	samples	to	achieve	desired	
amount	of	user	diversity.	So,	we	suggest	using	questionnaire	as	the	data	collection	
technique	because	they	can	be	delivered	to	many	participants	easily	within	a	short	time.	
Data	is	analysed	by	using	cluster	analysis	to	find	the	significant	user	clusters.	Here,	we	
suggest	using	hierarchical	cluster	analysis	as	it	does	not	require	the	number	of	clusters	to	be	
determined	prior	to	analysis	by	the	researcher;	rather	it	represents	the	clusters	within	a	
hierarchical	structure,	which	is	more	informative	than	other	clustering	methods	such	as	k-
means	(Kaufman	&	Rousseeuw,	2005).	Lastly,	these	clusters	are	turned	into	user	groups	by	
using	the	dimensions	derived	from	the	theory.		

4.	Exploring	user	diversity	for	adapting	the	usage	of	a	smart	urinal	
system	
After	exploring	the	user	diversity	in	their	orientation	towards	environmentally	friendly	
driving,	we	directed	our	attention	towards	healthcare	technologies	that	allow	patients	track	
their	health	status	and	manage	their	health.	The	purpose	was	to	evaluate	the	applicability	of	
the	method	for	another	behavioural	context.	We	examined	a	smart	urinal	system	that	allows	
patients	track	their	risk	of	having	Benign	Prostatic	Hyperplasia	(BPH)	without	visiting	a	
hospital.	We	selected	this	case	because	such	technologies	have	the	potential	to	create	time	
and	cost	savings	for	governments,	hospitals	and	insurance	companies,	and	to	increase	
people’s	self-awareness	of	their	health	status	and	the	accessibility	of	health	care	services.	
Furthermore,	as	user	adaptation	of	such	technologies	is	critical	in	fully	exploiting	this	
potential,	this	case	could	provide	a	relevant	design	challenge	for	behavioural	change,	i.e.	
how	we	can	encourage	users	to	use	a	smart	urinal	system	for	tracking	the	risk	of	having	BPH	
instead	of	making	routine	hospital	visits.	To	learn	more	about	how	this	adaptation	process	
can	be	facilitated	through	behavioural	change,	we	explored	the	diversity	in	users’	
orientation	towards	adapting	the	usage	of	the	system.	As	a	result,	we	identified	nine	user	
groups	and	made	several	recommendations	for	behavioural	change.	

4.1	Smart	urinal	system	
The	smart	urinal	system	was	designed	by	ORUBA,	a	medical	device	company	in	Turkey2.	At	
the	time	when	the	research	was	conducted,	the	system	was	in	development	stage.	As	it	has	
not	been	commercialized	yet,	here	in	this	paper,	we	could	not	provide	detailed	information	

																																																																				
2	The	research	presented	here	is	the	continuation	of	the	first	author’s	PhD	project;	it	was	not	commercial.	The	role	of	the	
company	in	this	study	was	only	to	provide	the	conceptual	images	of	the	smart	urinal	system	in	order	to	facilitate	the	data	
collection	procedure.	Our	purpose	was	to	evaluate	the	proposed	method,	not	the	system	itself.	We	also	would	like	to	clarify	
that	any	part	of	the	information	gained	through	this	research	was	not	shared	with	the	company.		
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about	the	system	or	present	a	picture	of	it	due	to	copyright	issues.	Considered	to	be	placed	
in	public	environments	such	as	shopping	malls	and	stations,	the	company	developed	this	
system	in	order	to	increase	people’s	awareness	of	the	BPH	and	encouraged	them	to	
routinely	check	their	risk	of	having	the	disease.	When	a	user	uses	the	system,	it	measures	
users’	values	with	the	help	of	electronic	sensors	and	deliver	a	report	indicating	the	risk	of	
having	BPH	and	recommend	the	user	to	see	a	doctor	if	there	is	a	risk.	

4.2	Participants		
80	Turkish	male	users	older	than	40	participated	in	the	study.	We	selected	this	participant	
group	because	first	the	system	targets	male	users,	and	second	the	risk	of	having	BPH	rapidly	
increases	after	40	(NIDDK,	2014).	We	used	quota	sampling	method	for	participant	
recruitment.	The	quota	variables	were	age,	educational	level	and	income.	Although	we	could	
not	find	the	desired	number	of	participants	for	each	quota,	our	sample	represented	a	quite	
diverse	group	of	people	(Figure	3).	

	
Figure	3.	Sample	characteristics	

4.3	Target	variables	
We	used	intention,	attitude,	subjective	norm	and	perceived	behavioural	control	as	core	
variables	for	exploring	user	diversity.	In	addition	to	these	variables,	we	included	personality	
traits	(McCrae	&	John,	1992),	as	previous	research	indicated	a	relationship	between	
personality	traits	and	acceptance	of	healthcare	technologies	(Halko	and	Kientz,	2010).	Also,	
we	included	technology	readiness	(Parasuraman,	2000)	as	an	additional	variable	since	
people’s	prior	experience	to	technology	and	their	tendency	to	use	new	technologies	have	
been	commonly	explored	in	acceptance	of	healthcare	technologies	(Or	&	Karsh,	2009).	
Lastly,	we	added	healthcare	knowledge	because	it	is	identified	as	an	influential	variable	on	
people’s	acceptance	of	such	technologies	(Or	et	al.,	2010).		Table	2	presents	the	definitions	
of	each	variable	used	in	this	study.	 	
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Table	2.	Target	variables	and	their	definitions	
Type	of	the	variable	 Variable	name	 Definition	
Core	variables	 Intention	 Readiness	to	perform	a	behaviour	(Fishbein	

&	Ajzen,	2010)	
Attitude	 Positive	or	negative	evaluation	of	the	

behaviour	to	be	performed	(Fishbein	&	
Ajzen,	2010)	

Subjective	norm	 Perceived	social	pressure	to	perform	or	not	
to	perform	a	behaviour	(Fishbein	&	Ajzen,	
2010)	

Perceived	behavioural	control	 The	perception	of	ability	to	perform	a	
behaviour	(Fishbein	&	Ajzen,	2010)	

Additional	variables	 Extraversion	 Being	socially	active,	full	of	energy,	outgoing	
and	enjoying	interacting	with	others	
(McCrae	&	John,	1992)	

Conscientiousness	 Being	self-disciplined	and	organized,	and	
acting	dutifully	(McCrae	&	John,	1992)	

Agreeableness	 Being	considerate,	kind,	generous,	helpful	
and	trustworthy	(McCrae	&	John,	1992)	

Neuroticism	 The	tendency	to	feel	negative	emotions,	
such	as	anxiety,	stress	and	anger	(McCrae	&	
John,	1992)	

Openness	to	change	 Being	open	to	new	experiences,	ideas	and	
appreciating	art,	emotion	and	creative	ideas	
(McCrae	&	John,	1992	

Healthcare	knowledge	 The	amount	of	knowledge	people	feel	they	
have	regarding	their	health	condition	and	
care	for	their	disease	(Or	et	al.,	2010)	

Technology	readiness	 People’s	propensity	to	embrace	and	use	
new	technologies	for	accomplishing	goals	in	
home	life	and	at	work	(Parasuraman,	2000)	

	

4.4.	Data	collection	and	measures	
We	used	questionnaires	for	data	collection.	To	construct	the	part	measuring	the	core	
variables	we	used	the	guidelines	proposed	by	Fishbein	and	Ajzen	(2010).	We	prepared	12	
items	measuring	intention,	attitude,	subjective	norm	and	perceived	behavioural	control.	For	
measuring	personality	traits,	we	used	10	item	version	of	Big	Five	Inventory	developed	by	
Rammstedt	and	John	(2007).	For	measuring	health	care	knowledge,	we	adapted	two	items	
from	Wilson	and	Lanckton	(2004).	For	measuring	technology	readiness,	we	adapted	10	item	
version	of	the	Technology	Readiness	Index	proposed	by	Parasuraman	(2000).	The	
participants	stated	their	agreement	or	disagreement	with	the	items	based	on	a	5-point	scale	
(1=strongly	disagree,	2=	disagree,	3=	neither	agree	nor	disagree,	4=	agree,	5=	strongly	
agree).		

At	the	beginning	of	each	questionnaire,	we	showed	a	picture	of	the	system	and	explain	how	
it	works.	Right	after	each	participant	finished	filling	up	the	questionnaire,	we	also	probed	the	
reasons	for	their	answers.	For	instance,	if	a	participant	indicated	a	low	intention	to	use	the	
product,	we	asked	“why	you	gave	this	point?”	or	“why	did	you	indicate	a	low	intention	to	
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use	the	product?”.	This	helped	us	describe	the	orientations	with	more	detail	compared	to	
previous	study;	in	the	first	case	study	we	had	only	quantitative	information.			

4.5.	Data	analysis	
To	find	significant	clusters	in	the	sample,	we	performed	hierarchical	cluster	analysis	by	
including	the	entire	variable	set.	Additionally,	we	transformed	the	mean	values	for	each	
variable	from	numerical	to	categorical.	For	instance,	if	a	cluster	had	a	mean	value	of	higher	
than	3	for	intention,	it	was	coded	as	high	intention,	and	vice	versa.	A	specific	set	of	criteria	
was	used	to	determine	the	significant	clusters,	according	to	which	the	minimum	distance	
between	two	clusters	should	be	2,	significant	differences	should	exist	between	clusters	(for	
at	least	one	variable)	but	should	remain	at	the	categorical	level,	and	finally	the	population	of	
a	cluster	should	be	more	than	one	user.		This	method	led	to	the	identification	of	eleven	
significant	clusters	(Figure	4).	

	

Figure	4.	Hierarchical	cluster	tree	

5.	Results	
After	identifying	the	significant	clusters,	we	grouped	them	according	to	four	set	of	variables	
included	in	the	study:	core	variables	(intention,	attitude,	subjective	norm	and	perceived	
behavioural	control),	personality	traits,	healthcare	knowledge	and	technology	readiness.	For	
this	grouping,	we	used	the	categorical	values	(high	and	low)	created	by	splitting	the	5-point	
scale	in	half.	As	each	cluster	belong	to	four	variable	sets,	we	constructed	a	map	showing	the	
relationship	between	different	user	groups.	For	example,	the	orientation	‘ready’	also	
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contains	people	have	different	personality	types	including	introvert,	not	open	to	change,	
balanced,	unconscientious	and	neurotic.	As	a	result,	we	identified	five	user	orientations	and	
four	user	personalities	varying	in	terms	of	their	healthcare	knowledge	and	technology	
readiness.	After	constructing	the	map,	we	suggested	behavioural	change	techniques	for	
each	group	(Figure	6).	Note	that	these	techniques	are	recommendations,	not	rules.	
Designers	can	freely	decide	which	one	to	use	or	even	they	might	use	a	totally	different	
technique	not	listed	here.	

	

Figure	5.	User	orientation	map	for	adapting	the	usage	of	the	smart	urinal	system	
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5.1.	Ready	users	
The	biggest	portion	of	the	sample	is	‘ready’	user	orientation	consisting	of	people	who	feel	
ready	to	use	the	system,	and	those	who	find	the	system	easy	to	use,	useful	and	trustworthy	
(n:	63).	Given	their	willingness	to	use	the	system,	we	advise	reminding	them	to	use	the	
system	regularly	so	that	their	intention	can	turn	into	action	(e.g.	sending	text	messages	
reminding	system	use	and	showing	the	places	that	they	can	access	the	system),	or	
supporting	their	continued	use	through	incentives	(e.g.	a	discount	coupon	for	a	doctoral	
examination).		

This	orientation	is	the	most	diverse	user	group	in	the	sample;	it	involves	people	with	
different	personality	types,	different	levels	of	healthcare	knowledge	and	different	levels	of	
technology	readiness.		The	personality	type	‘balanced’	was	the	most	common	type	among	
them	which	includes	people	who	are	extravert,	agreeable,	conscientious,	emotionally	stable	
and	open	to	change	(n:	23).	These	people	have	high	health	care	knowledge,	and	they	have	
either	low	or	high	technology	readiness	levels.	Especially	for	the	‘balanced’	users	with	high	
technological	readiness,	we	suggest	integrating	mobile	phone	use	with	the	system	(e.g.	
controlling	the	system	with	a	mobile	phone	and	storing	the	results	in	the	phone).	We	also	
advise	using	a	medium	to	encourage	social	facilitation	(e.g.	an	application	allowing	users	to	
share	their	results	with	friends,	family	and	doctors).	

	‘Neurotic’	is	the	second	biggest	personality	type	which	involves	people	who	are	extravert,	
agreeable,	conscientious,	and	open	to	change	but	emotionally	unstable	(n:	15).	They	have	
high	health	care	knowledge,	and	have	either	high	and	low	technology	readiness	levels.	As	
they	can	be	emotionally	stressed	sometimes	and	may	see	the	negative	sides	of	things,	we	
advise	the	use	of	techniques	that	show	them	the	negative	consequences	of	their	actions	to	
elicit	such	negative	emotions	as	guilt,	stress	and	anxiety,	which	will	make	them	feel	
responsible	and	act	accordingly	(e.g.	a	display	providing	feedback	on	the	negative	
consequences	of	BPH	and	the	importance	of	pre-diagnosis	for	its	cure).	However,	this	
recommendation	should	be	approached	with	care.	The	probe	questions	that	we	asked	
during	data	collection	indicates	that	users	in	this	personality	type	avoid	using	the	product	
due	to	stress,	they	are	afraid	of	seeing	a	bad	result	(e.g.	risk	of	having	BPH).	Thus,	we	
suggest	reminding	that	the	system	does	not	give	definite	results,	and	that	the	final	decision	
will	be	made	after	a	thorough	doctoral	examination.	This	can	be	achieved	by	an	introductory	
screen	explaining	this	issue.		

‘Close-minded’	is	the	third	biggest	personality	type	in	this	orientation	that	includes	people	
who	are	extravert,	agreeable,	conscientious,	and	emotionally	stable	but	not	open	to	change	
(n:10).	People	belonging	to	this	personality	type	have	high	levels	of	health	care	knowledge	
but	low	levels	of	technology	readiness.	Thus,	we	suggest	using	traditional	and	familiar	ways	
of	interacting	with	the	system	(e.g.	starting	the	system	with	a	tangible	button	and	receiving	
the	results	as	a	print	report).	

‘Unconscientious’	is	the	fifth	personality	type	which	involves	people	who	are	extravert,	
agreeable,	emotionally	stable,	open	to	change	but	unconscientious	(n:	9).	The	people	in	this	
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group	have	high	levels	of	healthcare	knowledge	and	high	technology	readiness.	The	main	
problem	for	this	group	as	their	inclination	to	lose	their	attention	easily	and	give	up	easily.	So,	
we	suggest	using	affordances	and	constraints	in	order	to	reduce	their	cognitive	effort	(e.g.	
reduce	the	number	of	steps	need	to	be	performed	to	use	the	product	to	the	minimum).	

5.2.	Peer	pressure	
Although	the	people	in	this	orientation	(n:	10)	find	the	system	useful	and	easy	to	use,	they	
lack	social	support	for	using	the	system.	The	probe	questions	revealed	that	a	doctor’s	
support	and	approval	especially	important	for	them	to	have	an	intention	to	use	the	system.	
The	people	in	this	group	have	high	levels	of	healthcare	knowledge	and	high	levels	of	
technology	readiness.	However,	all	of	the	participants	in	this	group	are	not	open	to	using	
new	devices	in	their	health	care,	they	prefer	to	go	through	a	routine	examination	where	
they	can	interact	with	the	doctor	face	to	face.	So,	we	suggest	informing	these	users	about	
the	number	of	people	using	the	system	and	the	number	of	people	fought	with	the	disease	
through	pre-diagnosis	in	order	to	raise	their	awareness	and	create	a	social	motivation	(e.g.	
an	introduction	screen	showing	such	information	along	with	the	info	indicating	that	the	
system	is	suggested	by	doctors	and	trustworthy	institutors).	

5.3.	See	no	benefit	
This	orientation	consists	of	people	who	do	not	see	any	benefit	for	themselves	in	using	the	
system	(n:	4).	They	do	not	find	the	system	useful,	do	not	trust	the	results	given	by	it	
(whether	the	user	has	a	risk	of	having	BPH),	they	are	reluctant	to	replace	doctoral	
examination	with	a	pre-diagnosis	system.	The	people	in	this	group	have	high	healthcare	
knowledge	but	low	levels	of	technology	readiness.	We	advise	using	techniques	informing	
them	about	the	positive	consequences	of	using	the	system	(e.g.	a	display	showing	the	
percentages	of	the	people	who	fought	the	diseases	successfully	and	the	role	of	pre-diagnosis	
in	this	success).		In	addition	to	that,	we	suggest	clarifying	that	this	system	is	not	replacing	
doctors,	it	is	just	a	facilitator	or	a	self-control	mechanism	not	so	different	than	a	personal	
blood	pressure	measuring	device.	

5.4.	Do	not	care	
The	people	in	this	group	do	not	have	any	intention	to	use	the	system	at	all	(n:	3).	They	do	
not	regard	the	system	useful	and	trustworthy.	Similar	to	‘see	no	benefit’	orientation,	they	
prefer	a	routine	doctoral	examination	over	using	the	system.	The	people	in	this	orientation	
have	low	healthcare	knowledge	and	low	technology	readiness.	Although	there	are	very	few	
people	in	this	group,	they	are	perhaps	the	hardest	to	persuade.	So,	our	first	suggestion	is	to	
place	the	system	at	a	hospital	and	make	using	the	system	a	required	activity	for	a	BPH	
examination.	Our	second	suggestion	would	be	informing	users	about	the	risk	of	having	BPH,	
the	severity	of	the	disease,	the	importance	of	pre-diagnosis	in	curing	the	disease	through	
various	media	channels	in	order	to	increase	their	awareness.	
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6.	Discussion	
Our	aim	in	writing	this	paper	is	to	examine	the	potential	application	of	user	orientation	maps	
to	health	behaviour	domain,	and	thus	to	assess	its	applicability	to	different	behavioural	
change	domains.	It	appears	that	user	orientation	maps	is	a	flexible	method	that	can	be	
applied	across	different	behaviours	for	exploring	and	communicating	user	diversity	for	
behavioural	change.	Design	researchers	and	practitioners	can	use	this	method	in	order	to	
understand	the	diversity	in	their	target	user	group	and	explore	various	solutions	that	can	
create	the	biggest	behavioural	change	impact	for	that	group.	But,	there	are	several	
important	issues	for	them	to	consider	when	using	the	method.		

First,	one	of	the	most	critical	steps	in	the	exploration	process	is	selecting	the	dimensions	of	
user	diversity.	There	are	two	types	of	variables	for	this	selection.	Core	variables	represent	
the	direct	determinants	of	a	behaviour	including	intention,	attitude,	subjective	norm	and	
perceived	behavioural	control.	These	variables	are	common	to	different	behavioural	
domains,	as	it	can	be	seen	in	two	studies	we	conducted.	The	second	type,	additional	
variables,	are	those	selected	according	to	the	nature	of	a	behavioural	change	project.	For	
instance,	while	in	the	first	study	we	selected	personality	traits	and	environmental	concern	as	
additional	variables,	we	selected	personality	traits,	healthcare	knowledge	and	technology	
readiness	for	the	second	study.	These	two	studies	showed	that	although	core	variables	led	
to	similar	user	orientations	for	two	different	behaviours,	the	inclusion	of	additional	variables	
contributed	to	the	exploration	of	greater	diversity.	Thus,	selection	of	additional	variables	is	
highly	essential	and	critical	for	the	proposed	method.		

Second,	using	qualitative	data	could	contribute	to	detailed	user	orientations	and	
recommendations.	One	of	the	differences	between	two	studies	is	that	besides	quantitative	
answers,	we	also	probed	the	reasons	of	these	answers	in	the	second	study.	For	instance,	we	
discovered	that	some	participants	have	low	intention	to	use	the	product	due	to	lack	of	trust	
in	technology.	Such	details	could	help	designers	better	empathize	with	their	users	and	
tailored	their	solution	better	for	different	user	orientations.	However,	using	qualitative	data	
could	increase	the	time	required	to	reach	a	greater	number	of	participants	(e.g.	200	
attended	the	first	study,	80	attended	the	second	study).	So,	a	balance	between	qualitative	
and	quantitative	data	is	required	to	achieve	the	desired	amount	of	diversity	and	detail	
within	a	preferred	time	span.		

Third,	and	related	with	the	previous	point,	depending	on	the	time	constraints	of	a	design	
project,	designers	and	researchers	may	choose	constructing	user	orientations	either	with	or	
without	user	research	data.	We	illustrated	the	construction	of	orientations	with	data	in	this	
paper	and	in	Coskun	and	Erbug	(in	press).	We	illustrated	their	construction	without	the	data	
in	Coskun	and	Erbug	(2014).	Each	approach	has	its	own	strengths	and	weaknesses.	For	
instance,	constructing	orientations	with	data	is	a	time	intensive	work	while	creating	pre-
determined	user	orientations	saves	time.	This	seems	to	be	advantageous	at	first,	but	unlike	
the	former,	this	approach	usually	does	not	provide	sufficient	information	used	to	justify	
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design	decisions,	e.g.	which	orientation	is	more	important	for	the	design	brief.	Thus,	we	
suggest	choosing	the	desired	method	according	to	project	constraints	and	design	goals.		

Fourth,	it	is	as	equally	important	to	represent	the	user	diversity	in	an	inspirational	and	useful	
format	for	designers	as	exploring	this	diversity.	This	paper	and	our	previous	study	showed	
that	the	exploration	method	appears	to	be	working	well.	In	both	cases,	we	managed	to	
construct	two	different	user	orientation	maps.	In	an	attempt	to	evaluate	to	what	extent	the	
proposed	representation	method	is	useful	and	inspirational	for	designers,	we	conducted	
series	of	idea	generation	workshops	with	design	students	and	found	promising	results	
(Coskun,	2015).	

7.	Conclusion	
Behavioural	change	has	become	a	popular	area	of	interest	for	design.	As	this	area	is	still	
growing,	it	creates	new	challenges	for	design	researchers	and	practitioners.	One	of	these	
challenges	is	developing	behavioural	change	concepts	for	a	diverse	target	user	group	that	
includes	people	with	different	orientations	towards	performing	a	desired	behaviour.	Aiming	
to	help	designers	overcome	this	challenge,	we	proposed	a	method	for	exploring	and	
communicating	user	diversity	for	behavioural	change.	We	applied	this	method	to	a	case	
study	on	people’s	orientations	towards	a	smart	urinal	system.	Discussing	these	results	along	
with	a	previous	case	study	in	which	we	applied	the	method	to	environmentally	friendly	
driving	style,	we	illustrated	that	user	orientation	maps	has	enough	flexibility	to	be	applied	
different	behavioural	change	contexts.	In	the	future,	we	intend	to	extend	the	application	
domains	of	user	orientation	maps,	compare	two	different	approaches	for	constructing	it	and	
evaluate	its	usefulness	and	inspirational	qualities	for	designers.	
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