
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

An evaluation of the impact of a collectables reward strategy on 
intrinsic motivation towards pro-environmental behaviour 

 
 
by	

Lauren	Day	

N00190120	

	

	

MSc	in	User	Experience	Design	

Institute	of	Art,	Design	and	Technology	Dún	Laoghaire	

2021	

	

	

Supervisor		

Susan	Reardon		

 
 
 
  



	
	
	
	

2	

DECLARATION STATEMENT  

I	hereby	certify	that	the	material,	which	I	now	submit	for	assessment	on	the	programme	of	study	leading	to	the	
award	of	Master	of	Science,	is	entirely	my	own	work	and	has	not	been	taken	from	the	work	of	others	except	to	the	
extent	of	such	work	which	has	been	cited	and	acknowledged	within	the	text	of	my	own	work.		
No	portion	of	 the	work	 contained	 in	 this	 research	project	has	been	 submitted	 in	 support	 of	 an	 application	 for	
another	degree	or	qualification	to	this	or	any	other	institute.		
	
	
___________________________	
Lauren	Day	
	
__________________________	
	Date		
  

02	/	05	/	2021	



	
	
	
	

3	

ACKNOWLEDGEMENTS 

 
I	would	like	to	take	this	opportunity	to	thank	those	who	have	supported	and	guided	me	during	the	writing	of	this	
research	paper.	
Firstly,	thank	you	to	my	supervisor,	Sue	Reardon,	for	her	invaluable	advice	and	direction	during	the	course	of	

this	year.	A	special	thank	you	also	to	Liam	Challenor	for	taking	on	the	challenge	of	teaching	us	statistics	over	such	a	
short	time	frame.	I	would	also	like	to	express	my	gratitude	to	the	other	staff	and	lecturers	of	the	UX	Master’s	degree	
course,	especially	Denise	McEvoy	and	Andrew	Errity	for	their	time	and	effort	in	keeping	everything	running	so	well	
during	these	exceptional	times.		
I	would	 like	 to	 express	my	gratitude	 to	 Jussi	Holopainen	 for	 taking	 the	 time	 to	 share	his	 expertise	 in	 game	

research	 and	 providing	me	 with	 some	 really	 valuable	 steering	 for	 the	 project.	 I	 would	 also	 like	 to	 thank	 the	
participants	from	my	interviews,	survey	and	user	tests,	without	whom	I	could	not	have	completed	this	paper.		
Thank	you	to	my	classmates	for	their	continued	support	along	the	way.	It	was	a	challenge	to	approach	this	year	

fully	remote,	but	it	was	great	to	be	able	to	share	the	difficulties	and	work	through	it	together.	Finally,	thank	you	to	
my	partner,	Niall,	for	proof	reading	everything,	being	an	available	ear	and	most	importantly,	encouraging	me	to	
continue.		
	
	

  



	
	
	
	

4	

An evaluation of the impact of a collectables reward strategy on intrinsic motivation 
towards pro-environmental behaviour 

 

LAUREN DAY 

MSc	Student,	Institute	of	Art,	Design	and	Technology,	Dun	Laoghaire	

 

SUE REARDON  

Supervisor,	Institute	of	Art,	Design	and	Technology,	Dun	Laoghaire	

	

Reviews	 of	 gamification	 research	 indicate	 an	 over	 reliance	 on	 an	 extrinsic	 reward	 strategy	 that	 use	 points,	 badges	 and	
leaderboards.	A	more	personalised	approach	has	been	called	for	that	tailors	gamified	experiences	to	user	types	and	domains.	This	
study	evaluates	whether	gamification	that	meets	the	goals	of	Hexad	user	type	philanthropists,	will	increase	intrinsic	motivation	
for	users	of	 a	pro-environmental	habit	 tracking	application.	Philanthropists	 are	motivated	by	purpose	which	 can	be	achieved	
through	a	collectables	reward	strategy.	A	between	groups	user	test	compared	a	collectables	reward	strategy	with	a	badges	reward	
strategy	and	found	that	no	increase	or	decrease	in	intrinsic	motivation	was	detected.	This	suggests	that	utilising	a	gamification	
strategy	that	uses	collectables	instead	of,	or	in	addition	to,	badges,	will	be	no	less	effective	within	the	context	of	sustainability.	
When	comparing	the	impact	on	intrinsic	motivation	in	philanthropist	user	types,	the	study	found	a	positive	statistical	difference	
in	means	in	favour	of	the	collectable	rewards	strategy.	As	philanthropists	appear	to	be	a	dominant	user	type,	identifying	game	
elements	that	meet	their	needs	provide	an	alternative	resource	for	creators	of	gamified	pro-environmental	systems.	

CCS	CONCEPTS	•	Human-centered	computing	•	HCI	design	and	evaluation	methods	•	User	centered	design	
	
Additional	Keywords	and	Phrases:	Gamification,	Intrinsic	motivation,	Hexad	User	Types,	Sustainability,	
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1 INTRODUCTION 

The	impact	of	human	economic	and	population	growth	since	the	industrial	era	has	led	to	unprecedented	increases	
in	greenhouse	gas	emission	or	CO2e,	which	is	seen	as	the	main	cause	of	climate	change	affecting	human	and	natural	
habitats	[29].	However,	increasing	education	and	changes	to	consumption	habits	through	social	and	technological	
innovations	 can	 contribute	 to	 a	 reduction	 of	 negative	 impact	 [29].	 During	 the	 spread	 of	 COVID-19,	 changes	 in	
behaviour,	 like	 reduced	 travel	 and	 consumption,	 led	 to	 a	 significant	 drop	 in	 CO2	 emissions	 [55].	While	 these	
reductions	 are	 likely	 temporary,	 they	 illustrate	 how	 individual	 and	 collective	 behaviour	 change	 can	 have	 a	
measurable	impact.		
To	help	tackle	this	crisis,	a	long-term	plan	is	needed	to	encourage	people	towards	more	sustainable	behaviours	

[29].	 Beck	 et	 al.	 [4]	 found	 that	while	 60%	 of	 Americans	were	 not	 aware	 of	 plugin	 vehicles,	 40%	 of	 European	
consumers	were	planning	on	buying	electric	 for	their	next	car.	This	 illustrates	how	a	 lack	of	awareness	around	
energy	saving	options	can	prevent	more	environmentally	friendly	behaviours.	Lesic	et	al.	[36]	found	that	even	when	
consumers	are	aware	of	environmental	behaviour,	they	tend	to	misjudge	the	energy	savings	of	certain	actions	due	
a	lack	of	factual	information.	Instead,	they	create	their	own	‘folk	theories’	on	energy	behaviour,	based	on	hear-say	
and	personal	experience	which	leads	to	lower	impact	actions	rather	than	long	term	strategies	for	better	energy	use	
[36].	Both	papers	indicate	that	increasing	awareness	in	individuals	and	providing	factual	information	may	increase	
the	likelihood	that	consumers	will	positively	improve	their	behaviours.		
Gamification	is	a	technique	that	has	been	used	to	increase	engagement	and	awareness	within	domains	such	as	

education	and	health	[23,33].	It	attempts	to	harness	the	fun	aspects	of	games	within	a	functional	context,	such	as	
enhancing	learning	or	encouraging	behavioural	change	[30].	Research	has	indicated	a	more	tailored	approach	to	
gamification	 is	 needed,	 one	 that	 adapts	 to	 its	 users	 and	 domains,	 in	 order	 to	 provide	 long-term,	 effective	
engagement	 [21,32,48].	This	study	will	address	 this	gap	by	comparing	 the	use	of	 two	gamification	strategies,	a	
collectables	 reward	 strategy	 and	 a	 badges	 rewards	 strategy,	 within	 the	 context	 of	 a	 pro-environmental	 habit	
tracking	application.	A	design-thinking,	user-led	approach	has	been	taken	 in	order	to	evaluate	 the	motivational	
qualities	of	each	application	within	the	specific	context	of	sustainability.		
The	study	begins	with	a	literature	review	on	current	applications	of	gamification	within	sustainability,	as	well	

as	exploring	the	use	of	player	type	models	for	tailoring	gamified	experiences.	It	will	then	outline	the	methodology	
and	design	process	used	in	order	to	address	the	research	question	and	related	hypotheses.	Finally,	it	will	present	
the	results	of	a	between	groups	experiment,	discuss	these	findings	and	concludes	with	a	summary	and	suggestions	
for	future	work.	  
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2 LITERATURE REVIEW  

2.1 Introduction 

Gamification	is	most	commonly	defined	as	the	use	of	games	elements	within	a	non-game	context	[14].	It	aims	to	
provide	a	‘layer	of	fun’	to	tasks	that	might	otherwise	appear	mundane	in	order	to	motivate	users	towards	
intended	goals	[30].	It	has	been	applied	most	commonly	to	the	areas	of	education	and	health,	aiming	to	increase	
users’	learning	and	to	encourage	positive	behaviour	[23,33,65].	A	key	enabler	for	gamification	has	been	the	
widespread	adoption	of	mobile	technologies	that	have	allowed	users	to	digitally	track	their	behaviours	[13].	In	
gamified	habit-tracking	applications,	users	are	provided	with	feedback	on	their	actions	and	rewarded	when	they	
make	positive	changes.	Within	the	domain	of	sustainability,	applications	such	as	JouleBug	and	My	Little	Plastic	
Footprint	help	users	to	track	their	positive	and	negative	environmental	habits	and	become	more	aware	of	them	
[72,73].		
Studies	have	found	that	the	most	common	game	elements	used	within	gamification	are	points,	badges	and	

leaderboards	(PBL),	implemented	regardless	of	context	or	user	[23,33].	This	generic	approach	is	seen	as	a	core	
reason	why	tests	for	the	effectiveness	of	gamification	often	lead	to	mixed	results	[38,47,50,52,63].	Several	studies	
suggest	a	tailored	approach	is	needed,	with	more	research	that	evaluates	how	the	effectiveness	of	game	elements	
vary	by	domain	and	user	type	[21,23,25,30,32].	
This	study	investigates	how	different	reward-type	game	elements	impact	the	motivation	of	users	sustainability	

applications.	This	literature	review	will	first	discuss	the	study	of	gamification	for	pro-environmental	behaviour	
and	identify	opportunities	for	further	research.	It	will	then	explore	how	to	tailor	experiences	to	users	of	gamified	
sustainability	systems,	specifically	looking	at	established	player	type	models.	Finally,	gaps	in	current	research	will	
be	discussed,	and	the	research	questions	and	hypothesis	for	this	study	will	be	outlined.	

2.2 Gamification and sustainability  

Reviews	have	found	that	there	is	significantly	less	empirical	research	on	the	use	of	gamification	for	sustainability	
when	compared	to	other	domains	[23,33].	Kovisto	and	Hamari	[33]	found	129	empirical	studies	on	gamification	
within	health	and	only	9	that	looked	at	environmental	behaviour.	A	review	in	2019	found	87	active	gamified	
energy	applications,	implying	the	lack	of	empirical	research	in	the	area	is	not	for	lack	of	applications	[4].	This	
section	discusses	two	studies	that	explore	the	effects	of	game	elements	and	user	preferences	in	gamified	
sustainability	systems.		
Shih	and	Jheng	[66]	investigated	which	game	elements	would	be	perceived	as	most	persuasive	by	different	

users	in	the	context	of	an	energy	saving	application.	Twelve	persuasive	strategies	were	identified	and	then	
presented	as	storyboards	within	a	questionnaire.	The	results	indicated	that	participant’s	age	groups	and	pre-
existing	engagement	with	sustainable	behaviour	affected	the	perceived	persuasion	of	each	game	strategy.	The	
study	went	on	to	map	game	elements	to	each	persuasive	strategy	and	develop	an	application	concept,	but	this	was	
not	tested	on	any	users.	Participants	did	not	interact	with	an	actual	gamified	application,	nor	was	an	investigation	
of	particular	energy-saving	behaviours	described	in	any	detail.		
Another	study	evaluated	how	perceived	benefits,	risks	and	pre-existing	knowledge	would	affect	tourist’s	

intentions	to	use	a	gamified	recycling	application	called	WasteApp	[40].	The	application	awarded	points	to	the	
tourist	for	scanning	QR	codes	on	various	recycling	bins	around	a	city	and	these	points	could	redeemed	for	real-life	
rewards.	While	a	fully	functional	application	was	developed,	the	questionnaire	for	the	test	was	conducted	with	79	
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experts	rather	than	actual	tourists.	The	study	discovered	that	intention	to	use	a	technology	is	influenced	by	
perceived	risk,	but	in	the	case	of	sustainability,	perceived	risk	can	be	offset	by	a	higher	perception	of	the	greater	
good.	In	short,	participants	found	that	contributing	to	pro-environmental	behaviour	is	worth	at	least	some	risk.		
These	two	studies	provide	an	example	of	how	the	effectiveness	of	gamification	within	the	domain	of	

sustainability	can	vary	by	user	and	their	own	motivations.	They	provide	evidence	that	more	research	is	needed	on	
how	gamification	should	be	tailored	to	users’	preferences	within	the	domain	of	sustainability.		

2.3 Hexad User Type Model 

As	well	as	tailoring	gamification	by	domain,	gamified	systems	can	be	tailored	to	particular	types	of	players.	
Player-type	models	propose	that	users	have	a	tendency	towards	player	categorisation	[3].	Several	player-type	
models	have	been	established	for	defining	users	of	games,	including	the	Big	Five	[19],	Bartle’s	Player	Types	[3]	
and	the	BrainHex	Model	[56].	The	Hexad	User	Type	Model	was	created	specifically	for	the	evaluation	of	users	of	
gamification	[15,43,69].	Table	1	outlines	the	six	Hexad	user	types,	their	primary	motivator	or	goal,	and	some	
game	elements	that	might	be	used	to	meet	those	goals	within	a	gamified	application	[69].		

Table 1. Hexad user types, their corresponding goals, and suggested game elements.  

User	type	 Motivated	by	 Suggested	game	elements	

Philanthropist	 Purpose	and	meaning	 Collection.	Trading.	Gifting.	Knowledge	sharing.	

Socialiser	 Relatedness	 Teams.	Social	networks.	Social	comparison	or	competition.		

Free	Spirit	 Autonomy	and	self-expression	 Exploration.	Easter	eggs.	Unlockable	content.	Customisation.	

Achiever	 Mastery	and	competence	 Challenges.	Certificates.	Quests.	Levels	or	progression	

Player	 Extrinsic	rewards	 Points.	Rewards.	Leaderboards.	Badges.	Virtual	economies.	

Lotteries.		

Disrupter	 Change	 Voting	mechanisms.	Anonymity.	Anarchic	gameplay.		

	
The	Hexad	model	was	developed	using	the	theoretical	background	of	self-determination	theory	(SDT)	[11].	

SDT	proposes	that	humans	have	an	inherent	psychological	need	for	competence,	relatedness	and	autonomy,	
which	are,	respectively,	the	need	for	efficacy,	social	connectedness	and	freedom	of	choice.	Games	can	meet	these	
needs	in	different	ways.	For	example,	progression	through	levels	meets	the	need	for	competence,	social	
competition	meets	the	need	for	relatedness	and	customization	meets	the	need	for	autonomy	[12,62].	Both	
autonomy	and	competence	are	seen	to	be	predicators	for	intrinsic	motivation	to	occur	[11],	which	is	the	desire	to	
do	something	because	it	is	inherently	interesting	or	enjoyable	[60].	In	contrast,	extrinsic	motivation	requires	an	
external	outcome	in	order	to	persuade	a	user	to	act,	such	as	receiving	a	monetary	reward	[60].	It	is	because	of	the	
intrinsic	and	extrinsic	nature	of	games	that	SDT	is	commonly	used	as	the	psychological	framework	for	empirical	
studies	on	gamification	[12,65,70].	

2.4 Hexad user types and sustainability  

Few	studies	have	been	published	to	date	that	evaluate	the	relationship	between	Hexad	user	types	and	pro-
environmental	behaviour.	This	section	explores	some	of	these	studies	and	highlights	opportunities	for	further	
research.	
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Böckle	et	al.	[6]	evaluated	the	perceived	persuasion	of	game	elements	within	an	energy	saving	application	by	
Hexad	user	types.	Participants	were	presented	with	screenshots	from	an	energy	saving	prototype	that	depicted	
various	game	elements	and	energy	saving	techniques.	The	participants	did	not	get	to	interact	with	a	functioning	
application.	The	study	found	that	pre-existing	knowledge	and	behaviour	around	energy	saving	affected	Hexad	
user	types	scores	and	the	users’	preference	for	specific	game	elements.	Socialisers	were	motivated	by	the	most	
game	elements,	and	philanthropists	and	disrupters	by	the	least.		
Another	study	explored	the	use	of	gamification	on	a	collective	awareness	platform	for	water	crisis	

preparedness	[34].	Participants	were	shown	a	video	simulation	of	how	the	platform	worked	and	then	measured	
the	perceived	motivational	impact	of	each	section.	The	answers	were	then	correlated	against	the	Hexad	user	types	
and	some	positive	correlations	between	all	user	types	and	the	platform	were	found.	In	contrast	to	the	study	by	
Böckle	et	al.	[6],	this	study	found	that	both	philanthropist	and	socialisers	were	motivated	by	the	most	game	
elements.	However,	while	the	study	proposed	the	use	of	five	persuasive	strategies,	only	three	game	elements	were	
actually	implemented,	namely	points,	leaderboards	and	social	comparison.		
A	study	by	Houdt	et	al.	[26]	evaluated	participants’	preferences	towards	game	elements	and	various	

environmental	behaviours.	Over	22	days,	participants	interacted	with	a	gamified	pro-environmental	application	
that	used	points,	challenges,	levels,	feedback	and	avatar	game	elements.	They	found	that	philanthropist	user	types	
had	the	highest	correlation	towards	pro-environmental	behaviour,	while	player	types	had	the	least.	They	also	
found	that	while	intrinsic	motivation	towards	environmental	behaviour	predicted	gamification	preferences,	the	
Hexad	user	type	results	had	no	significant	correlations.	Participants	also	found	points	to	be	intrinsically	
motivating,	rather	than	extrinsically	which	was	contrary	to	what	was	expected.	This	may	be	explained	through	
other	research	[58]	that	found	points	and	badges	were	functionalised	as	representative	of	actual	achievements,	
rather	than	goals	in	themselves.	Finally,	Houdt	et	al.	[26]	call	for	future	work	to	include	qualitative	data	in	order	to	
better	understand	the	meaning	behind	participants’	gamification	preferences.		
In	studies	on	Hexad	user	types	and	sustainability,	philanthropist	and	socialiser	user	types	appear	to	have	high	

correlations	with	specific	game	elements	[26,34].	Other	studies	on	Hexad	user	types	have	found	no	correlation	
between	philanthropists	and	preference	for	certain	game	elements	[6,21,69].	Hallifax	et	al.	[21]	suggest	that	this	
variation	may	be	because	philanthropists	are	motivated	by	purpose,	meaning	they	need	to	see	value	in	their	tasks	
in	order	to	feel	motivated.	The	majority	of	studies	to	date	have	evaluated	Hexad	user	types	within	a	generic	
context	[1,41,51,68].	As	philanthropists	did	not	see	the	value	in	the	tasks	they	were	performing	within	a	generic	
context,	this	may	be	why	positive	correlations	with	them	are	harder	to	identify	[21].	Several	studies	have	shown	
philanthropists	to	be	the	highest	or	one	of	the	highest	reported	user	types,	indicating	that	tailoring	systems	to	
meet	their	goals	might	present	an	opportunity	increase	overall	engagement	[1,34,41,48].		

2.5 Summary of literature review  

This	literature	review	explored	how	gamification	has	been	implemented	to	encourage	pro-environmental	
behaviour.	It	discussed	how	a	generic	approach	to	gamification	has	been	used	without	consideration	for	domain	
specificities	or	user	preferences,	leading	to	mixed	results	in	empirical	research	[23,33].	The	Hexad	User	Type	
Model	was	then	introduced	as	a	means	to	tailor	gamified	experiences	to	specific	types	of	users	and	identified	
philanthropists	a	key	area	of	interest	[15,69].	Lastly,	the	review	provided	examples	of	the	few	studies	that	have	
been	conducted	so	far	on	Hexad	user	type	variations	within	gamification	for	sustainability	[6,26,34].	
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2.6 Gaps in research 

Through	this	literature	review,	several	gaps	in	research	have	been	identified.	Firstly,	there	is	a	need	for	more	
studies	that	look	at	a	tailored	approach	to	gamification,	because	the	effectiveness	of	gamified	strategies	varies	
depending	on	context	and	user	[23,25,30,70].	Reviews	also	found	fewer	empirical	studies	on	gamification	for	
sustainability	when	compared	to	other	domains	[23,33,65].	
Secondly,	the	Hexad	user	type	model	has	been	developed	in	order	to	help	categorise	the	types	of	users	that	

engage	with	gamified	applications	[69].	However,	the	majority	of	studies	on	the	Hexad	user	type	model	have	been	
done	in	a	generic	context,	leading	to	varied	results	[21].	There	is	an	opportunity	to	investigate	Hexad	user	types	
within	the	context	of	sustainability,	specifically	looking	at	how	we	might	tailor	a	gamified	experience	to	
philanthropist	user	types.	Philanthropists	require	purpose,	and	suggested	game	elements	to	motivate	them	include	
collectables,	trading	and	gifting	[69].	There	is	an	opportunity	to	assess	how	gamification	using	these	elements	
might	affect	intrinsic	motivation	in	participants	when	compared	to	the	more	common	approach	of	point,	badges	
and	leaderboards.	Figure	1	provides	an	example	where	collected	rewards	are	used	to	populate	a	virtual	forest,	
compared	to	badge	rewards,	which	have	no	further	functionality	beyond	representation	of	achievement	[22].		

	
Figure 1. Collectables (left) used to populate a simulated forest, versus badges (right) which represent achievement. 

	
Lastly,	it	is	common	for	studies	on	gamification	to	use	storyboards	or	textual	descriptions	of	game	elements	

rather	than	functioning	prototypes	[6,37,51,66].	This	is	problematic	in	that	there	is	frequently	a	difference	
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between	what	users	say	and	actually	do	[57].	This	can	be	addressed	with	the	use	of	an	interactive	prototype,	that	
closer	reflects	the	experience	users	have	with	a	real-world	application.		

2.7 Research questions 

Based	on	the	literature	review,	there	is	an	indication	that	tailoring	a	gamified	sustainability	system	to	meet	the	
goals	of	philanthropists,	will	result	in	an	overall	increase	in	intrinsic	motivation.	Philanthropists	are	motivated	by	
purpose,	and	so	the	use	of	game	elements	such	as	collectables	should	meet	their	psychological	needs	[69].	This	
study	aims	to	inform	designers	and	researchers	of	gamified	systems	of	alternative	routes	to	motivation	beyond	
the	traditional	badges	reward	strategy	and	will	do	so	by	answering	the	following	research	question:		
	
RQ	1:	Does	utilising	a	collectables	reward	strategy	that	aims	to	meet	the	goals	of	philanthropist	user	types	
(Strategy	One)	increase	intrinsic	motivation	for	users	of	a	gamified	sustainable	habit-tracking	application,	when	
compared	to	a	badges	reward	strategy	(Strategy	Two)?	
	

In	order	to	address	this	research	question	four	hypothesis	have	been	outlined.	The	first	three	hypothesis	(H1,	H2,	
H3)	provide	measures	of	positive	impacts	to	intrinsic	motivation	by	assessing	the	enjoyment/interest,	perceived	
choice	and	value/usefulness	of	the	application.	The	final	hypothesis	H4,	predicts	that	as	badges	are	seen	as	
extrinsically	motivating,	Strategy	Two	will	have	a	greater	negative	impact	on	intrinsic	motivation	in	participants	
when	compared	to	Strategy	One.	
	
H1:	Strategy	One	(collectables)	will	result	in	a	higher	level	of	interest	and	enjoyment	for	all	users	when	compared	
to	Strategy	Two	(badges).	
H1	NULL:	There	is	no	difference	in	levels	of	interest	and	enjoyment	for	participants	between	Strategy	One	
(collectables)	and	Strategy	Two	(badges).	
	
H2:	Strategy	One	will	result	in	a	higher	level	of	perceived	choice	for	all	users	when	compared	to	Strategy	Two.	
H2	NULL:	There	is	no	difference	in	levels	of	perceived	choice	for	participants	between	Strategy	One	and	Strategy	
Two.	
	
H3:	Strategy	One	will	result	in	a	higher	level	of	value	and	usefulness	for	all	users	when	compared	to	Strategy	Two.	
H3	NULL:	There	is	no	difference	in	levels	of	value	and	usefulness	for	participants	between	Strategy	One	and	
Strategy	Two.	
	
H4:	Strategy	One	will	result	in	lower	levels	of	reported	pressure	and	tension	for	all	users	when	compared	to	
Strategy	Two.	
H4	NULL:	There	is	no	difference	in	levels	of	pressure	or	tension	for	participants	between	Strategy	One	and	
Strategy	Two.	
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3 METHODOLOGY  

To	 answer	 the	 research	question,	 a	 research	 study	was	 conducted	using	 the	 Stanford	d.school	 design	 thinking	
approach	that	separates	the	project	into	five	distinct	stages:	empathise,	define,	ideate,	prototype,	test	[16].	Design-
led	research	allows	user	experience	designers	to	use	their	real-world	experience	to	make	valuable	contributions	to	
behavioural	 and	 scientific	 research	 [71].	 A	 mixed-method	 approach	 was	 taken,	 using	 both	 quantitative	 and	
qualitative	data.	Using	multiple	methods	to	gather	data,	or	triangulation,	is	good	practice	for	research	as	it	leads	to	
a	wider	range	of	insights	[54].	However,	achieving	true	triangulation	can	be	difficult	as	results	gathered	from	each	
approach	may	not	be	complementary	in	findings.	Therefore,	considerations	have	been	made	to	ensure	that	each	
method	is	appropriate	for	the	goals	of	each	stage	(Figure	2).	This	section	introduces	each	of	the	methods	undertaken	
and	their	aims,	the	results	of	which	are	discussed	in	section	4.		
	

Figure 2. Research methodology plan including goals and project timeline 

3.1 User Research  

Stage	 1,	 empathise,	 involved	 exploratory	 user	 research	 in	 the	 form	 of	 an	 online	 questionnaire,	 stakeholder	
interviews	 and	 a	 competitor	 analysis.	 The	 insights	 from	 these	 activities	 informed	 the	next	 stage,	define,	where	
personas,	user	 journeys	and	problem	statements	were	created.	A	 full	breakdown	of	all	user	research	questions	
distributed	is	available	in	Appendix	A.	

 Survey 

An	 online	 survey	was	 conducted	 in	 order	 to	 gather	 insights	 directly	 from	 users,	 providing	 the	 opportunity	 to	
inexpensively	gather	both	quantitative	and	qualitative	feedback	from	a	large	pool	of	participants	[54].	Questions	
from	a	pro-environmental	behaviour	scale	[45]	were	included,	with	some	additions	around	online	consumption	
and	changes	of	behaviour	since	COVID-19.	While	the	aim	was	not	to	analyse	the	results	statistically,	using	a	pre-
established	questionnaire	can	help	mitigate	some	of	the	challenges	in	writing	a	readable	and	useful	questions	[5,54].	
Five	 opened-ended	questions	were	 included	 to	 capture	 qualitative	 feedback	 on	participants’	 attitudes	 towards	
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sustainability.	The	Hexad	user	type	scale	was	included	in	order	to	gather	any	initial	correlations	between	user	types	
and	environmental	behaviour	 [15].	The	 survey	also	provided	 the	option	 to	be	 included	 in	 further	 research.	An	
incentive	to	win	a	€50	e-voucher	was	used	in	order	to	boost	participation	[54],	the	winner	of	which	was	chosen	at	
random	and	contacted	directly.	A	pilot	test	was	conducted	with	two	users	to	ensure	there	were	no	errors,	and	the	
survey	was	then	distributed	via	social	media	and	the	author’s	own	network.		

 Stakeholder interviewers 

Two	semi-structured	interviews	were	conducted	with	founders	of	gamified	sustainable	habit	tracking	systems.	A	
semi-structured	 approach	 was	 taken	 to	 ensure	 the	 aims	 of	 the	 interview	 were	 met,	 while	 allowing	 the	 free	
exploration	of	insights	as	they	arose	[54].	Both	interviews	were	conducted	online	via	Google	Hangouts,	Teams	and	
were	recorded	with	verbal	and	email	permission	of	the	participants	using	QuickTime	and	Otter.ai.	The	aim	of	these	
interviews	was	 to	 understand	how	gamification	 is	 implemented	 in	 real	world	 sustainability	 systems	 and	what	
challenges	arise.		

 Competitor analysis 

A	 competitor	 analysis	 was	 conducted	 in	 order	 to	 get	 an	 understanding	 of	 what	 gamified	 pro-environmental	
applications	are	on	the	market	(Appendix	C).	Reviewing	related	products	and	systems	allows	designers	to	identify	
market	best	practice,	usability	methods	but	also	areas	where	their	own	product	can	stand	out	[17].	A	competitor	
matrix	was	populated	using	four	direct	competitors	and	five	indirect	[39,74].	This	included	a	description	of	each	
product,	an	analysis	of	strengths	and	weaknesses,	summary	of	user	reviews,	as	well	as	a	brief	heuristic	analysis	
[49].	 Task	 analyses	 were	 also	 conducted	 on	 two	 competitor	 applications,	 which	 evaluated	 the	 journey	 from	
onboarding	to	task	completion	in	each	application.		

3.2 Personas and problem statements 

The	synthesis	of	survey	results	with	insights	from	the	stakeholder	interviews	informed	the	creation	of	two	personas	
and	empathy	maps	 (Appendix	D).	 Personas	 represent	 a	 sort	 of	 archetype	of	 a	product’s	 typical	 user,	 based	on	
insights	gathered	[9].	They	help	focus	the	design	process	and	ensure	that	solutions	meet	the	user’s	goals.	Three	Jobs	
to	be	Done	(JTBD)	and	How	Might	We	statements	were	created	that	addressed	the	personas’	needs.	JTBD	is	a	useful	
tool	 that	 shifts	 the	 focus	 of	 the	 problem	 away	 from	 a	 current	 state	 to	 an	 idea	 outcome	 [16,35],	 and	 can	 be	
approached	by	breaking	it	down	to	four	component	parts:	unmet	goals,	constraints,	catalyst	and	choice	set	[31].	
Finally,	‘as	is’	and	‘to	be’	journey	maps	were	created	for	the	primary	persona	in	order	to	define	the	‘current’	versus	
‘ideal’	outcome	[54].	

3.3 Design and user testing 

The	insights	from	user	research	were	applied	to	the	ideation	and	design	of	two	applications.	A	user-led	approach	
was	taken	that	involved	iterative	design	and	testing	from	low	fidelity	to	high	fidelity	prototypes.	This	process	is	
described	in	section	4	of	this	paper	along	with	an	accompanying	pictorial	(Appendix	E).	
The	resulting	prototypes	were	then	evaluated	in	a	between	groups	user	test,	the	aim	of	which	is	to	compare	the	

relationship	between	independent	variables	with	two	separate	groups	from	the	same	population	[5].	The	benefit	of	
a	between	groups	user	test	include	shorter	test	times,	easier	setup	for	testing	multiple	independent	variables	and	
reduced	risk	of	learning	bias	across	the	two	test	conditions	[7].		
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The	independent	variables	for	the	test	were	two	types	of	reward	strategy:	collectables	versus	badges.	While	both	
are	regarded	as	a	 form	of	 feedback,	collectables	are	described	as	bringing	greater	purpose	than	badges	 in	their	
ability	to	exist	beyond	representation	of	an	achievement	[18,58].	For	example,	collectables	can	contribute	to	the	
cutomisation	 of	 an	 avatar	 or	 simulated	 environment	 that	 brings	 the	 user	 more	 meaning.	 The	 comparison	 of	
collectables	and	badges	are	discussed	further	in	the	pictorial	accompanying	this	paper	(Appendix	E),	an	extract	of	
which	is	included	in	Figure	3.		
	

	
Figure 3. Diagram describing the difference between collectables and badges [18,22] 	

	

 Scale  

To	 address	 the	 research	 question,	 four	 dependent	 variables	 were	 drawn	 from	 subscales	 of	 the	 Intrinsic	
Motivation	Inventory	(IMI)	[59].	The	IMI	assesses	the	intrinsic	motivation	experienced	by	participants	during	an	
activity	and	 is	based	on	self-determination	theory	[60,61].	 It	has	been	used	 in	several	studies	 that	evaluate	 the	
impact	of	gamification	and	games	on	intrinsic	motivation	[1,24,62,63].	The	scale	was	chosen	as	it	measures	actual	
subjective	 experience	 rather	 than	 a	 self-reported	 perception	 of	motivation	 or	 persuasion	 [59].	 The	 dependent	
variables	 assessed	 were	 interest/enjoyment	 (H1),	 perceived	 choice	 (H2),	 value/usefulness	 (H3)	 and	 finally	
pressure/tension	 (H4)	 (Figure	 4).	 The	 interest/enjoyment	 IMI	 subscale	 is	 considered	 to	 be	 the	 predominant	
indicator	of	intrinsic	motivation	[59].	Perceived	choice	relates	to	the	level	of	autonomy	the	participant	experiences.	
Value/Usefulness	draws	on	the	SDT	theory	that	people	become	self-regulating	when	they	perceive	something	as	
valuable,	 fulfilling	 their	 need	 for	 autonomy	 and	 competence	 [59].	 Finally,	 pressure/tension	 is	 considered	 as	 a	
predicator	 of	 negative	 impact	 to	 intrinsic	 motivation	 [59].	 A	 full	 breakdown	 of	 the	 IMI	 subscales	 included	 in	
Appendix	B.	
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Figure 4. Four hypotheses, independent and dependent variables and statistics approach for evaluation	

	

 User test design 

A	mixed	methods	approach	was	 taken	 for	 the	 final	 experiment.	This	 involved	a	 remote	unmoderated	user	 test	
hosted	 on	 the	 Maze	 user	 testing	 platform	 [46].	 After	 the	 user	 test,	 participants	 were	 linked	 to	 a	 post-test	
questionnaire	which	 captured	 demographic	 information,	 the	 four	 IMI	 subscales,	 10	 open-ended	 questions	 and	
finally	the	24	question	Hexad	user	type	scale	[59,69].	In	order	to	help	reduce	the	risk	of	bias,	questions	for	the	four	
subscales	were	randomised	for	Group	A	and	Group	B	[53].	Including	qualitative	insights	addresses	a	gap	in	previous	
studies	[6,26,34],	and	provides	the	opportunity	to	understand	why	participants	feel	the	way	they	do	[8].	Finally,	
while	not	addressed	in	the	hypotheses,	Hexad	user	type	scores	were	captured	to	allow	for	post	hoc	insights	[53].	
The	quantitative	results	were	analysed	in	IBM	SPSS	v26,	and	the	qualitative	data	was	coded	using	in	vivo	coding,	
where	codes	are	draw	from	participants’	own	words	[42].	A	full	breakdown	of	the	tasks	and	post-test	questionnaire	
is	included	in	Appendix	B.	

 Ethical considerations and Recruitment 

Ethical	approval	for	this	paper	was	obtained	from	the	Institute	Research	Ethics	Committee	(Appendix	B).	For	the	
final	experiment,	a	minimum	of	thirty	participants	were	required	for	valid	statistical	analysis	[8].	No	pre-requisite	
demographic	 information	 was	 required	 of	 participants,	 so	 a	 screener	 was	 not	 conducted.	 Participants	 were	
recruited	via	social	media,	personal	networks,	via	the	college,	as	well	as	direct	contact	with	those	who	opted	in	
during	the	exploratory	survey.	The	participants	were	asked	to	confirm	that	they	were	over	the	age	of	18	at	the	
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beginning	of	the	user	test.	No	personal,	identifiable	data	was	gathered.	A	consent	form	was	included	via	the	Maze	
user	testing	platform,	that	clearly	outlined	the	purpose	of	the	test,	how	the	data	would	be	used	and	explained	the	
that	participants	could	choose	to	leave	the	test	at	any	time	[54]	(Appendix	B).	Audio	and	screen	recordings	were	
taken	with	verbal	consent	for	the	3	pilot	tests,	but	no	audio	or	video	was	gathered	for	the	final	experiments.		
In	an	article	 for	ACM	Interactions	magazine,	Marczewski	 [44]	suggests	 that	 “gamification	becomes	unethical	

when	the	designer	uses	the	psychology	of	players	to	manipulate	them	to	do	things	that	are	not	in	their	best	interest.”	
This	study	aims	to	account	for	the	possible	ethical	implications	of	gamification	by	ensuring	the	functionality	of	the	
gamified	parts	are	external	 to	the	main	goals	of	 the	application.	That	 is,	 the	gamified	elements	should	enhance,	
rather	than	dictate	the	experience	of	the	application.		
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4 DESIGN  

This	section	will	discuss	the	key	learnings	from	user	research	and	how	the	insights	were	applied	to	an	iterative	
design	process.	Three	pilot	tests	conducted	before	the	final	experiment	will	also	be	discussed.	

4.1 User research results 

 Survey 

An	 online	 survey	 was	 completed	 by	 70	 participants	 (N=70).	 A	 content	 analysis	 of	 qualitative	 feedback	 was	
conducted,	 themed	 (Figure	 5)	 and	 synthesised	with	 the	 questionnaire	 responses.	 A	 summary	 of	 the	 results	 is	
reviewed	below,	and	all	responses	are	included	in	Appendix	C.	The	majority	of	participants	were	in	the	29–40	years	
old	age	(51%),	60%	were	female,	39%	male	and	1%	female/fluid.	Philanthropists	were	the	highest	reported	Hexad	
user	type	at	32%,	similar	to	previous	studies	[6,26,34].		
Key	insights:		

• Highest	 barriers	 to	 pro-environmental	 behaviour	 are	 cost,	 lack	 of	 availability	 or	 information,	 and	
convenience.		

• Biggest	 motivators	 are	 a	 general	 concern	 for	 climate	 change,	 environmental	 impact	 and	 a	 sense	 of	
contribution.		

• There	is	high	engagement	with	recycling.	92%	of	participants	usually	or	always	clean	out	packaging	for	
recycling,	and	81%	at	least	sometimes	choose	products	specifically	because	they	are	low	in	plastic.	

• 52%	of	participants	never	or	rarely	research	the	environmental	impact	of	companies	they	buy	from.	
• 32%	of	participants	have	reduced	the	amount	of	poultry,	beef	or	pork	they	eat,	and	see	this	as	both	a	pro-

environmental	effort	and	for	better	health.	
• Few	participants	discussed	motivators	that	were	personal	to	their	own	experiences,	with	the	exception	of	

wanting	to	leave	the	world	better	for	their	children.	
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Figure 5.	Hierarchy Map depicting qualitative content anaylsis created in Dovetail 
  

Barriers Motivators Types of impact Changes since COVID Tools / Technology 



	
	
	
	

18	

	

 Stakeholder interviews 

During	 two	 semi-structured	 interviews,	 participants	 P1	 and	 P2	 were	 asked	 how	 they	 approached	 including	
gamification	 to	 their	 sustainable	 habit-tracking	 systems,	 challenges	 they	 faced	 and	 how	 they	measure	 success.	
(Transcripts	in	Appendix	C).		
Key	Insights:	

• Both	companies	target	users’	everyday	household	habits,	i.e.	food	(P1)	and	water	consumption	(P2).		
• Gamification	 was	 implemented	 in	 order	 to	 increase	 engagement	 with	 their	 systems.	 While	 both	

participants	 consulted	with	 gamification	 experts	 in	 the	 early	 stages	 of	 their	 product	 ideation,	 neither	
identified	a	clear	strategy	on	how	gamification	would	help	them	meet	their	business	or	user	goals.		

o While	P1	conducted	user	research	and	testing	prior	to	launch,	in	the	end	they	opted	for	graphs	
and	points	as	an	easy	strategy	for	implementation.	

o P2	did	not	conduct	any	user	research,	nor	plans	to	 in	the	future	and	decided	on	gamification	
techniques	during	a	conversation	with	their	team.	

• Both	participants	regard	data	as	an	important	means	of	actioning	positive	change.	Both	sell	behavioural	
data	back	to	product	companies	in	order	to	communicate	changes	in	market	demand.	

 Competitor analysis 

In	an	analysis	of	nine	direct	and	indirect	competitors,	the	most	frequently	used	game	elements	were	challenges,	
progress	graphs	and	points.	Collectables	featured	in	two	applications	and	badges	featured	in	four.	When	assessing	
the	four	direct	competitor	applications,	points,	badges,	leaderboards,	challenges	and	progress	graphs	were	the	most	
common	 game	 elements	 used.	 A	 competitor	 matrix	 was	 created	 that	 includes	 an	 evaluation	 of	 the	 strengths,	
weaknesses	and	heuristics	of	each	application	(Appendix	C).		
Task	 analyses	were	 also	 conducted	 on	 JouleBug	 [72],	 a	 popular	 sustainable	 habit	 tracking	 application,	 and	

Habitica	[20],	a	habit	tracking	application	that	utilises	a	lot	of	game	elements	(Appendix	C).	Habitica	was	also	one	
of	the	few	applications	to	use	collectables,	allowing	users	to	gather	items	to	customise	their	avatars	and	boost	their	
performance.	Figures	6	and	7	illustrate	an	analysis	of	key	steps	from	these	task	flows.		
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Figure 6. Analysis of key screens in JouleBug [72]	

Figure 7. Analysis of key screens in Habitica [20]	
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  Recommendations from user research 

The	insights	from	the	user	research	was	consolidated,	and	the	following	recommendations	were	drawn:		
• Onboarding	should	be	in	flow,	introducing	tasks	one	at	a	time	to	allow	users	to	easily	build	up	their	

habits.	
• Tasks	should	focus	on	every	day,	household	actions	that	are	tangible	to	the	user.		
• Choice	should	be	provided	at	every	stage.		
• A	sense	of	progression	should	be	encouraged	through	use	of	levels	and	unlockable	content.	
• Feedback	should	provide	the	real	world	impact	of	tasks	including	cost	and	effort.		
• The	option	to	create	real-world	rewards	could	be	introduced,	creating	more	meaning	for	the	user.		
• Enable	benchmarking	using	social	comparison	or	competition	with	other	users.	
• Ensure	language	use	is	natural	and	friendly,	so	that	users	understand	their	impact.		
• Gamification	should	complement	the	goals	of	the	application	and	not	be	the	focus.	

  
 
  



	
	
	
	

21	

4.2 Personas, user journey and problem statements 

The	main	persona	 created	 for	 this	 study,	Grainne	 (Figure	8),	was	 synthesised	 from	 the	 responses	provided	by	
philanthropist	user	types	in	the	exploratory	questionnaire	(N=29)	and	from	the	stakeholder	interviews.	A	second	
persona	 based	 on	 results	 of	 the	 player/achiever	 user	 types	 (N=12)	 is	 included	 in	 Appendix	 D	 along	 with	
accompanying	empathy	maps.		
JTBD	statements	were	created	to	address	the	persona’	goals,	while	considering	their	key	barriers	that	relate	to	

cost,	access	to	information	and	the	overall	effort	of	more	pro-environmental	behaviour	(Figure	9	and	10).	Finally,	
the	‘as	is’	journey	map	(Figure	11)	describes	Grainne’s	current	experience,	while	the	‘to	be’	journey	map	illustrates	
how	her	needs	might	be	addressed	through	a	collectables	reward	strategy	(Figure	12).	
	
	

Figure 8. Main persona, Grainne, based on philanthropist user type responses	
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Figure 9. Jobs to be done synthesis [31] 

 

Figure 10. Three Jobs to be Done and How Might We statements 
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Figure 11. ‘As is’ journey map 

 

	

 
Figure 12 ‘To be’ journey map	
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4.3 Design process 

 Task flow and application concepts 

Two	task	flows	were	created	to	ensure	that	the	experience	of	each	prototype	were	comparable,	therefore	reducing	
the	risk	of	external	factors	influencing	the	results	of	the	between	groups	test	[5]	(Appendix	E).	A	high	level	summary	
of	these	tasks	flow	illustrated	in	Figure	13,	showing	the	breakdown	and	comparison	of	features.		
	

	
Figure 13. High level task flow 

	
	

 Sketching and paper prototype  

Ideas	for	the	screens	were	sketched,	allowing	for	quick	iterations	and	exploration	of	concepts	[54]	(Appendix	F).	
These	were	refined	and	a	paper	prototype	was	created,	which	provided	the	opportunity	to	test	some	early	stage	
concepts	[28].	An	informal	guerrilla	test	was	conducted	on	one	participant	[27].	Strict	COVID-19	restrictions	made	
it	difficult	to	gain	access	to	more	in-person	participants	at	this	time	[75].	Nonetheless,	testing	with	one	participant	
provided	good	objective	feedback,	including	the	need	to	include	a	richer	onboarding	flow	and	improvements	to	the	
interaction	of	placing	a	tree	in	the	forest	screen.	The	results	of	the	paper	prototypes	are	illustrated	in	Figure	14	and	
a	video	walkthrough	is	included	in	Appendix	F.	
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Figure 14 Key errors from paper prototype guerrilla test 
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 Digital prototypes 

Based	 on	 the	 learnings	 from	 the	 paper	 prototype	 testing,	 a	 medium	 fidelity	 prototype	 was	 created	 in	 Figma	
(Appendix	G).	This	was	used	to	refine	the	user	flow	of	the	two	applications,	and	then	tested	informally	with	one	
participant.	The	aim	was	to	ensure	the	translation	from	paper	to	digital	was	comparable	and	that	no	major	usability	
errors	 occurred.	 Based	 on	 this	 test,	 the	 filter	 functionality	 was	 removed	 from	 the	 task	 list	 as	 it	 was	 seen	 as	
superfluous	to	the	journey,	and	extra	feedback	was	added	to	the	badges	screen	(Figure	15).		
	
	
	

	
Figure 15 Results of informal test of medium fidelity prototype 
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A	high	fidelity	prototype	was	then	created	(Appendix	G).	Inspiration	for	the	fonts,	colours	and	design	system	were	
drawn	 from	the	competitor	analysis	and	emotional	design	 theory	 [76].	Green	was	used	 for	 its	association	with	
sustainability	 and	 the	 addition	 of	 white	 space	 and	 contrasting	 purples	 aimed	 to	 make	 the	 applications	 feel	
contemporary.	An	informal	test	was	conducted	with	one	participant.	The	‘+’	sign	in	the	task	list	was	found	to	be	
distracting	and	the	add	product	for	sale	was	not	clear	(Figure	16).		
	

	
Figure 16 Example of results of informal test of high fidelity prototype 
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4.4 Pilot tests 

Three	moderated	remote	pilot	tests	were	conducted	to	evaluate	the	final	design	iteration	and	user	test.	Each	test	
was	screen	recorded	including	audio,	with	participants	providing	their	verbal	consent	and	confirming	via	the	online	
consent	 form	 include	 in	 the	Maze	user	 testing	platform	[54].	The	audio	 files	and	 transcripts	 for	 these	 tests	are	
included	in	Appendix	H.	
One	pilot	test	was	conducted	on	the	badges	prototype	with	Participant	1.	There	were	no	major	usability	errors,	

but	some	minor	errors	in	the	prototype	functionality	that	prevented	the	participant	from	returning	to	a	previous	
screen.	This	had	initially	been	intended	to	limit	the	scope	of	the	user	test,	but	some	additional	navigation	was	then	
included	to	provide	more	freedom	for	the	user.	Two	pilot	tests	were	conducted	on	the	collectables	prototype	with	
participant	 2	 (P2)	 and	 participant	 3	 (P3).	 In	 total,	 four	 major	 errors	 were	 identified	 and	 addressed	 in	 both	
prototypes.	

 Major Error 1: Environmental topic unclear 

P2	remarked	at	the	end	of	the	test	that	the	environmental	focus	of	the	application	had	not	been	obvious.	To	address	
this,	the	C02	emissions	savings	which	were	initially	hidden	in	the	reverse	of	the	task	card	were	brought	to	the	front	
(Figure	17).	A	new	mission	in	the	user	test	was	also	introduced	in	order	to	encourage	participants	to	explore	the	
task	cards	before	moving	forward	(Figure	18).	This	extra	task	was	removed	before	the	live	user	tests	as	P3	became	
stuck	when	they	skipped	past	this	step	and	could	not	navigate	backwards.		

Figure 17. Original screen (left) and updated based on first pilot test (right) 
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Figure 18. New mission, later removed, added to encourage exploration of tasks



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

 Major Error 2: Market tabs unclear 

P3	was	unable	to	locate	the	‘buy’	tab	on	the	market	screen	and	gave	up	on	this	task.	This	was	addressed	before	a	
second	pilot	test	with	an	update	to	the	visual	design	of	the	tabs	(Figure	19).		
	

Figure 19. Before (left) and after (right) of the market screen showing updated buy and sell tabs



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Major Error 3: task versus habit 

The	mixed	use	of	the	words	task	and	habit	between	the	prototypes	and	the	user	test	caused	some	confusion	during	
the	post-test	survey.	This	was	addressed	by	renaming	the	 list	of	environmental	behaviours	to	be	called	 ‘habits’	
(Figure	20).	
	

	
Figure 20. Before (left) and after (right) homepage showing updated terminology from ‘task’ to ‘habit’



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

 Major Error 4: Use of red 

P3	remarked	that	the	use	of	red	at	action	points	put	them	off	interacting	with	those	elements.	To	resolve	this,	red	
was	replaced	with	purple,	which	was	used	elsewhere	in	the	prototypes	as	a	navigation	colour	(Figure	21).		
	

Figure 21. Updated colours market and habit list screens from red to purple  

	

 Minor errors and next steps 

Several	 minor	 errors	 were	 also	 detected,	 which	 did	 not	 prevent	 the	 user	 from	 progressing	 but	 impacted	 the	
experience.	These	included	providing	more	context	in	the	offsetting	popups	(Figure	22)	and	adding	time	differences	
to	the	‘sell	item’	pop	ups	(figure	23).	Some	refinements	to	the	copy	in	the	post-test	questionnaire	were	also	made	
to	ensure	the	questions	were	clear.	For	example,	‘Age	group’	was	amended	to	‘What	is	your	age	group’.	Question	15	
‘Are	there	any	other	features	you’d	like	to	see	included	in	this	application?’	was	found	to	be	too	broad	and	replaced	
with	a	multiple	choice	selection.	
Once	all	insights	from	the	pilot	tests	were	gathered	and	changes	implemented,	unmoderated	user	tests	were	

conducted	over	the	course	of	two	weeks.	The	recruitment	and	results	of	these	tests	are	discussed	in	the	following	
section.		
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Figure 22. Before (left) and after (right) of the offsetting feature in Group A showing updated textual information and clearer call-
to-action button 

Figure 23. Before (left) and after (right) showing updated design for sell popup which includes a time indicator that increases the 
higher the item is sold for. 
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5 RESULTS 

This	chapter	will	discuss	the	results	of	the	final	experiment	conducted	for	this	study.	Quantitative	and	qualitative	
data	was	analysed	and	synthesised,	and	further	discussed	in	section	6	of	this	paper.	All	supporting	files	for	these	
results	are	included	in	Appendix	I	and	J.	

5.1 Participants 

A	total	of	83	participants	took	part	in	the	study	(N=83),	51	in	the	experiment	Group	A	and	32	in	the	control	
Group	B.	The	unequal	 split	was	attributed	 to	participants	being	allowed	 to	 randomly	 select	which	 test	 to	 take.	
However,	participant	numbers	for	each	group	satisfy	a	minimum	guideline	of	30	participants	for	effective	statistical	
analysis	[8].		
To	 ensure	 participants	 had	 taken	 the	 first	 part	 of	 the	 test	 and	understood	 the	 concept,	 they	were	 asked	 to	

describe	the	application	in	their	own	words.	Two	participants	answered	this	question	unsatisfactorily,	one	of	which	
(P63)	appeared	to	be	an	outlier	when	testing	for	distribution.	A	further	3	participants	(P20,	P29,	P56)	were	also	
identified	as	outliers,	causing	beyond	normal	levels	of	skewness	and	kurtosis	[53]	and	therefore	removed	from	the	
results.	The	final	statistically	analysis	was	conducted	on	79	participants	(N=79),	49	in	Group	A	and	30	in	Group	B.		
Demographic	information	was	gathered	to	ensure	a	broad	sample	of	population	[54].	There	was	a	slightly	larger	

representative	of	female	(55%)	versus	males	(45%)	and	77%	of	participants	were	between	the	ages	of	18–40	years	
old.	When	asked	to	rate	their	own	environmental	behaviour	the	majority	of	participants	were	at	least	somewhat	
engaged	(98%).	Scores	for	Hexad	user	type	preferences	were	calculated	[69]	and	participants	whose	highest	user	
type	was	philanthropist	were	identified	(41%).	The	remaining	59%	were	classified	as	‘other	user	type’,	as	it	was	
beyond	the	scope	of	this	study	to	evaluate	them	individually.	

5.2 Quantitative Analysis 

 Scale Reliability and Type-1 Error 

A	Cronbach’s	Alpha	coefficient	was	calculated	to	assess	the	internal	consistency	reliability	of	the	scale	[10].	Three	
subscales	 achieved	 a	 score	over	0.7,	 indicating	 an	 acceptable	 level	 of	 internal	 consistency	 (Table	2).	 Perceived	
choice	 scored	0.692,	which	 is	 just	 below	acceptable	 level	 but	 close	 enough	 to	be	 retained	due	 to	 the	 low	 item	
numbers	in	the	scale	[53].	
A	Bonferroni	correction	[2]	was	applied	to	account	for	the	possibility	of	type-1	error,	where	multiple	subscales	

are	chosen	from	one	scale.	Therefore,	the	statistical	significance	for	each	test	would	be	achieved	at	p<0.0125.		

Table 2. Scale reliability of four IMI subscales 

IMI	Sub-scale	 SPSS	code	 Number	of	items	 Cronbach’s	Alpha	
Interest/Enjoyment	 IMIIE_avg	 7	 .891	

Perceived	Choice	 IMIPC_avg	 7	 .692	

Value/Usefulness	 IMIVU_avg	 7	 .934	

Pressure/Tension	 IMIPT_avg	 5	 .783	
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 Distribution 

A	Shapiro-Wilks	test	was	conducted	on	the	four	subscales	to	test	for	normality	where	normal	distribution	occurs	
when	 p<0.05	 (Figure	 24).	 With	 a	 significant	 score	 of	 p=0.212	 and	 a	 normalised	 histogram	 and	 boxplot,	
Interest/Enjoyment	was	 found	 to	be	normally	distributed	 [53].	An	 independent	 samples	 t-test	was	 selected	 to	
evaluate	significance	in	means	scores	for	this	scale.		
The	remaining	three	subscales	-	perceived	choice,	value/usefulness	and	pressure/tension	-	were	all	found	to	be	

below	an	indication	of	normal	distribution	as	p<0.05.	These	results	were	confirmed	by	evaluating	the	histograms	
and	boxplots,	which	showed	obvious	deviation	from	normal	bell	curve	and	several	outliers	(Appendix	I).	Therefore,	
a	non-parametric	test	was	needed,	and	a	Mann	Whitney	U	test	conducted	for	each	[53].		
	

	
Figure 24. Results of the Shapiro-Wilks test for normal distribution where normality is indicated when p>0.05 

 H1 - Interest / Enjoyment 

This	 study	 hypothesized	 that	 interest	 and	 enjoyment	 would	 be	 higher	 for	 participants	 who	 interacted	 with	
collectables	reward	strategy	(Group	A)	when	compared	to	participants	in	the	badges	reward	strategy	(Group	B).	
An	independent	samples	t-test	was	conducted,	Figure	25	shows	the	mean	scores	of	each	test.	With	a	p-value	of	0.19,	
there	was	no	significant	difference	in	means	for	Group	A	(M	=	5.24,	SD	=1.043)	and	Group	B	(M	=	4.92,	SD	=	1.038;	
t	(77)	=	1.318,	p	=	.19,	two-tailed)	(Figure	26).	Therefore,	the	null	hypothesis	is	retained,	‘There	will	be	no	difference	
in	levels	of	interest	and	enjoyment	for	participants	between	Strategy	One	and	Strategy	Two.’	
 

	
Figure 25. Mean scores for interest / enjoyment subscale 
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Figure 26. Independent samples t-test results showing differences means are not significant 

	

 H2 - Perceived Choice  

The	second	hypothesis	proposed	that	perceived	choice	would	be	higher	for	participants	in	Group	A	(collectables)	
when	compared	to	Group	B	(badges).	A	Mann	Whitney	U	test	was	conducted.	Figure	27	outlines	the	mean,	Figure	
28	the	median	ranks	for	all	Mann	Whitney	U	tests	conducted.	Figure	29	provides	the	test	statistics	for	the	three	
subscales.	
For	perceived	choice,	as	the	p-value	was	.272	and	not	p<0.0125,	the	test	revealed	no	significant	difference	in	

means	for	Group	A	(Md	=	5.29,	n	=	49)	and	Group	B	(Md	=	4.86,	n	=	30),	U	=	626.5,	z	=	–1.098,	p	=	.272.	The	null	
hypothesis	is	retained,	‘There	will	be	no	difference	in	levels	of	perceived	choice	for	participants	between	Strategy	
One	and	Strategy	Two’.	
	

	

	
Figure 27.	Mean ranks for the three subscales 

	



	
	
	
	

37	

	
Figure 28. Median ranks for three subscales	

 

 

 

Figure 29. Test statistics for three Mann Whitney U test on IMI subscales 

 

 H3 - Value/Usefulness 

The	 third	 hypothesis	 proposed	 that	 participants	 in	 Group	 A	 (collectables)	 would	 experience	 a	 higher	 level	 of	
value/usefulness	for	when	compared	to	Group	B	(badges).	A	Mann	Whitney	U	test	was	conducted,	Figures	27,	28,	
29	above	show	the	mean	and	median	rank,	and	test	statistics	for	the	perceived	value	subscale.	As	the	p-value	was	
.362	and	not	p<0.0125,	the	test	revealed	no	significant	difference	in	means	for	Group	A	(Md	=	5.86,	n	=	49)	and	
Group	B	(Md	=	46,	n	=	30),	U	=	645.0,	z	=	–0.911,	p	=	.362.	The	null	hypothesis	is	retained,	‘There	will	be	no	difference	
in	levels	of	value	and	usefulness	for	participants	between	Strategy	One	(collectables)	and	Strategy	Two	(badges)’.	

 H4 - Pressure/Tension 

The	final	hypothesis	for	this	study	suggested	that	Strategy	One	(collectables)	would	result	in	a	lower	reported	
level	of	pressure/tension	for	all	users	when	compared	to	Strategy	Two	(badges).	A	Mann	Whitney	U	test	was	
conducted	and	Figures	27,	28,	29	above	show	the	mean	and	median	rank	and	test	statistics	for	the	
pressure/tension	subscale.	As	the	p-value	was	.807	and	not	p<0.0125,	the	test	revealed	no	significant	difference	in	
means	for	Group	A	(Md	=	1.6,	n	=	49)	and	Group	B	(Md	=	1.6,	n	=	30),	U	=	711.0,	z	=	–0.244,	p	=	.807.	The	null	
hypothesis	4	is	retained,	‘There	is	no	difference	in	levels	of	pressure	or	tension	for	participants	between	Strategy	
One	and	Strategy	Two.’	
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 Post-hoc analysis 

To	assess	if	there	was	a	significant	relationship	between	philanthropists	and	either	prototype,	the	SPSS	data	file	was	
split	by	user	type	and	the	four	tests	ran	again.	Figure	30	and	31	provide	the	results	for	the	interest/enjoyment	
subscale	with	this	data	split	applied.	A	p-value	of	0.002	for	philanthropist	user	types	indicates	a	positive	statistical	
significance	in	means	between	philanthropists	and	the	collectables	prototype	Group	A	(M	=	5.62,	SD	=.761)	when	
compared	to	Group	B	(M	=	4.52,	SD	=	.935;	t	(31)	=	3.384,	p	=	.002,	two-tailed).	A	Cohen’s	d,	which	measures	the	
weight	of	this	statistical	difference,	indicated	a	large	effect	size	at	1.29	[53].	This	implies	repeating	the	study	with	
larger	sample	size	of	data	is	recommended.		
	

	
Figure 30. Mean scores for interest/enjoyment subscale with data split by philanthropist user types 

 

	

	
Figure 31. Independent samples t-test results showing positive statistical significance for philanthropist user types when assessing 

interest and enjoyment while interacting with Forest application (Group A) 
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5.3 Qualitative Insights  

The	results	of	the	open-ended	questions	were	evaluated	using	in	vivo	coding,	which	is	where	codes	are	drawn	from	
participants’	own	words	[42].	Codes	were	grouped	in	to	eight	themes	based	on	the	four	IMI	subscales,	SDT	and	two	
themes	that	focused	on	usability	(Appendix	J).		

 Interest/Enjoyment  

The	consistent	use	of	the	word	‘fun’	throughout	the	qualitative	feedback	indicated	that	this	is	an	important	measure	
for	 positive	 motivation.	 Participants	 also	 reported	 feeling	 good	 about	 being	 rewarded	 for	 their	 actions	 (20	
instances)	and	 liked	how	the	applications	were	gamified	 (15).	There	were	6	 instances	of	being	uninterested	 in	
adding	collectables	to	the	forest,	however	in	contrast	there	were	also	23	instances	where	participants	reported	
collecting	and	adding	 to	a	 forest	as	 fun	or	motivation.	Other	 comments	 called	 for	 increased	game	play	 (6)	and	
incentives	(5).		

 Value/Usefulness  

The	most	valuable	aspect	was	the	ability	to	understand	how	actions	had	an	impact	(43	instances).	This	was	followed	
by	learning	new	and	surprising	ways	to	be	more	environmentally	friendly	(33)	and	becoming	more	aware	of	one’s	
actions	(28).	There	was	a	low	level	of	reported	negative	value/usefulness,	with	4	instances	that	questioned	whether	
the	game	elements	might	distract	from	the	aim	of	the	application.	

 Perceived choice 

Participants	appreciated	having	a	choice	of	tasks	meaning	they	could	personalise	the	experience	to	suit	their	own	
pace	(24).	Participants	felt	that	trading	boosted	choice,	allowing	them	to	get	rid	of	items	they	didn’t	want	(10).	It	
was	also	important	that	participants	felt	they	had	a	choice	to	interact	with	the	game	elements	(6).		

 Pressure/Tension 

While	there	were	17	 instances	of	positive	comments	towards	trading,	 there	was	also	21	 instances	of	negativity	
towards	it.	Comments	ranged	from	being	unsure	of	the	purpose,	disliking	the	concept,	to	outright	concern	that	it	
was	a	negative	motivator.	The	only	other	game	element	that	was	seen	as	a	negative	motivator	was	the	leaderboard	
(7).	Participants	expressed	concern	that	seeing	one’s	low	position	would	put	them	off	using	the	application.	They	
suggested	being	able	to	tailor	the	leaderboard	to	just	complete	among	friends	or	family	might	counteract	this.	Other	
pressure/tension	points	included	being	forced	to	engage	in	the	gamification	(8),	being	overloaded	with	tasks	if	too	
many	are	added	(8)	and	the	application	making	the	user	feel	guilty	if	they	hadn’t	completed	the	tasks	(8).		

 Competence 

Participants	liked	the	idea	of	unlocking	new	items,	habits	and	areas	as	they	progressed	through	the	application	(9).	
They	also	stated	this	was	important	to	feel	like	they	were	being	challenged	and	progressing	(7).	

 Relatedness 

Participants	 felt	 that	 the	 leaderboard	was	 a	 positive	 opportunity	 to	 compare	 their	 progress	with	 others	 (10),	
especially	with	 small	 groups	of	 friends	and	 family	 (8).	Being	able	 to	directly	 compete	with	others	was	 seen	as	
motivating	by	some	participants	(8).	
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 Poor Usability  

There	were	at	 least	19	comments	 indicating	that	while	participants	 liked	the	forest	 idea,	a	better,	more	natural	
visualization	of	it	would	be	needed	to	motivate	them.	Participants	also	wanted	the	opportunity	to	be	more	creative	
with	the	layout	of	the	forest	(9),	indicating	self-expression	could	be	a	valuable	motivator.	There	were	11	reports	of	
difficulty	in	navigating	between	the	feedback	graphs	on	the	progress	page	of	group	B	application,	Habiba.	In	terms	
of	functionality,	there	were	comments	about	both	applications	feeling	cluttered	(11),	with	some	elements	hard	to	
find	(10).		

 Good Usability  

The	visual	design	of	the	application	was	found	to	be	friendly,	engaging,	playful	and	helped	lighten	the	topic	(35).	
The	frequency	of	these	comments	implies	that	the	visual	feel	is	an	important	motivator.	Other	comments	indicated	
the	applications	were	easy	to	use	(8)	and	information	was	clear	(4).		
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6 DISCUSSION  

This	section	will	discuss	the	results	of	the	between	groups	user	test	and	qualitative	analysis,	and	how	the	findings	
may	inform	the	design	of	pro-environmental	gamified	systems.		
This	 study	 found	no	 statistical	 significance	between	 intrinsic	motivation	 for	participants	when	 comparing	 a	

collectables	strategy	(Group	A)	with	a	badges	strategy	(Group	B).	As	a	result,	the	null	hypotheses	for	H1,	H2,	H3	and	
H4	were	retained.	However,	a	conclusion	from	this	can	be	drawn	that	neither	prototype	performed	any	worse	than	
the	other.	This	indicates	that	a	collectables	strategy	may	be	just	as	effective	as	a	badges	strategy	within	the	context	
of	pro-environmental	gamified	systems.	Also,	quantitative	feedback	relating	to	collectables	was	generally	positive,	
with	 participants	 remarking	 that	 it	 added	 an	 element	 of	 fun	 and	 meaning	 to	 the	 rewards.	 More	 large-scale	
experiments	are	recommended	to	explore	this	further.		
Similar	to	previous	studies	[1,34,41,48],	philanthropists	were	the	most	dominant	user	type	in	the	study	(41%),	

indicating	that	designing	for	their	needs	will	capture	a	large	audience	sample.	While	not	assessed	individually,	no	
negative	statistical	significance	was	found	when	evaluating	the	impact	of	intrinsic	motivation	on	the	‘other	user	
type’	group.	This	 implies	that	a	collections	strategy	may	have	little	negative	 impact	on	their	experience,	though	
further	experiments	are	recommended	to	prove	this	conclusively.	Qualitative	feedback	assists	with	this	idea	-	the	
majority	of	participants	who	reported	a	disinterest	in	the	collections	aspects	also	stated	that	it	would	not	have	a	
negative	impact	on	motivation.	For	example,	P21	stated	“Growing	a	forest	would	not	motivate	me	to	use	this	app.	I	
don't	think	it	would	have	a	negative	impact	though.”	
In	contrast,	when	philanthropist	user	types	were	evaluated,	a	positive	relationship	to	intrinsic	motivation	was	

found	with	the	collectables	reward	strategy	when	compared	to	the	badges	reward	strategy.	In	previous	studies,	
significant	correlations	for	this	user	type	have	been	harder	to	identify	than	other	user	types,	especially	positive	
correlations	between	philanthropists	and	specific	game	elements	[6,41,69].	As	such,	this	discovery	contributes	to	
research	on	defining	game	element	preferences	for	philanthropist	user	types.		
This	 study	also	aimed	 to	discover	what	aspects	of	each	prototype	participants	 found	motivating	 in	order	 to	

enrich	 recommendations	 for	 designers	 of	 gamified	 systems.	 Qualitative	 feedback	 indicated	 that	 the	 concept	 of	
collecting	items	and	growing	a	virtual	forest	was	seen	in	a	positive	light,	with	24	instances	expressing	enjoyment	
or	motivation	towards	this	feature.	Several	participants	suggested	they	would	like	to	be	able	to	visit	other	people’s	
forests	and	trade	their	items	directly	with	other	players.	Negative	comments	focused	on	wanting	to	have	more	room	
for	customisation	and	freedom	on	the	layout	of	their	forests,	implying	that	participants	found	value	in	being	able	to	
functionalise	their	rewards,	as	seen	in	previous	studies	[58].		
When	it	came	to	trading,	there	were	mixed	results	with	17	positive	comments	versus	21	negative	comments.	

Remarks	included	that	trading	gives	points	more	meaning	(P5)	and	increases	choice	(P7).	Others	suggested	they	
would	 like	 to	 trade	with	 friends	 (P1,	 P10).	 However,	 the	 negative	 comments	 indicated	 a	 significant	 impact	 to	
motivation.	For	example,	participants	expressed	a	lack	of	desire	to	trade	real	money	and	that	trading	facilitates	
cheating	the	system.	P27	remarked,	‘players	can	grow	their	forest	without	actually	doing	pro-environment	tasks.’	To	
address	this	gamification	designers	should	carefully	balance	the	game	economy	within	their	systems.	This	is	how	
in-game	currencies	and	rewards	are	earned	and	spent	and	should	be	clearly	weighted	to	ensure	habit	completion	
remains	the	focus	for	the	application	[59].		
When	considering	the	Group	B	application,	badges	were	generally	seen	 in	a	positive	 light	and	regarded	as	a	

positive	reward	for	the	participants	actions.	For	example,	P78	remarked	‘I	love	badges	because	it	gives	me	a	sense	of	
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mini	accomplishment.’	There	were	no	comments	on	achieving	points,	but	this	may	have	been	attributed	to	a	lack	of	
questions	in	the	test	that	addressed	them	directly.		
Similar	to	trading,	the	leaderboard	game	element	returned	mixed	results.	Positive	comments	included	being	able	

to	compare	(8)	and	compete	(10)	with	other	people.	Negative	comments	included	some	significant	demotivators,	
for	example	one	participant	remarking	it	would	make	the	anxious	(P16),	and	another	that	it	is	disheartening	to	see	
one’s	low	position	(P58).	For	designers	of	gamification,	providing	the	option	to	customise	the	leaderboard	might	
address	these	concerns,	so	that	users	are	competing	with	smaller,	realistic	group	sizes	that	have	personal	relevance	
to	them.		
Both	the	quantitative	and	qualitative	results	of	this	study	indicate	that	an	alternative	gamification	strategy	that	

uses	collectables	may	be	of	value	to	designers	of	gamified	pro-environmental	systems.	With	no	negative	difference	
in	means,	the	results	imply	that	collectable	rewards	may	be	just	as	intrinsically	motivating	as	badge	rewards.	The	
added	benefit	of	collectables	is	their	ability	to	exist	beyond	representation	of	an	achievement	[18].	Collectables	can	
facilitate	more	meaning	for	the	user	by	contributing	to	customisation	of	a	virtual	environment	such	as	the	forest	in	
this	 case,	 or	other	 features	 such	as	 an	 avatar.	Quantitative	 feedback	 indicated	 that	 choice	of	 habit	 and	 level	 of	
interaction	with	the	gamified	elements	is	important	to	the	user.	At	the	same	time,	collectables	also	enriched	choice	
by	allowing	participants	to	customise	their	game	experience	and	the	visualisation	of	their	progress	through	the	
growth	of	their	forest.	It	is	important	to	note	that	a	balance	between	the	game	elements	and	the	original	functional	
intention	of	the	application	should	be	considered	to	ensure	the	focus	remains	on	real	pro-environmental	impact	
[64].	
 	



	
	
	
	

43	

7 CONCLUSION AND FUTURE WORK 

This	 study	 investigated	whether	 a	 collectables	 reward	 strategy	would	 be	more	 intrinsically	motivating	 than	 a	
badges	reward	strategy	for	users	of	a	pro-environmental	habit	tracking	application.	Collectables	were	identified	as	
meeting	the	goal	of	purpose	for	philanthropist	user	types	in	the	Hexad	User	Type	framework	for	gamification	[69].	
Despite	appearing	as	a	dominant	user	type	in	several	studies	[34,41,48],	no	study	so	far	has	focused	on	how	to	
design	 for	 philanthropist	 user	 types	 specifically.	 Hence	 this	 study	 aims	 to	 contribute	 to	 that	 gap	 in	 research,	
providing	designers	of	gamified	systems	with	an	alternative	strategy	within	the	context	of	sustainability.		
	A	user-centred,	design	thinking	approach	was	taken,	which	focused	on	user	research	and	an	iterative	design	

process.	 A	 final	 between	 groups	 user	 test	was	 conducted,	 using	 a	mixed	method	 approach	 that	 gathered	 both	
quantitative	and	qualitative	data	[57].	The	final	experiment	involved	two	independent	variables,	collectables	and	
badges,	in	the	form	of	two	pro-environmental	habit	tracking	prototypes.	Experiment	Group	A	received	collectable	
rewards	for	their	actions	which	could	be	placed	in	a	virtual	forest.	Control	Group	B	were	rewarded	with	badges	for	
their	actions.	The	dependent	variables	used	to	measure	impact	on	intrinsic	motivation	were	interest/enjoyment	
(H1),	 perceived	 choice	 (H2),	 value/usefulness	 (H3)	 and	 pressure/tension	 (H4),	 all	 subscales	 of	 the	 Intrinsic	
Motivation	Inventory	[59].		
As	there	was	no	statistical	significance	between	the	means	of	each	condition,	the	null	hypothesis	was	retained	

for	H1,	H2,	H3	and	H4.	While	neither	strategy	had	a	greater	positive	impact	on	intrinsic	motivation,	neither	had	a	
significant	negative	impact.	This	implies	that	collectable	rewards	may	be	just	as	intrinsically	motivating	as	badge	
rewards,	 and	 further	 testing	 is	 recommended.	 Interestingly,	 the	 results	 found	 a	 positive	 relationship	 between	
philanthropist	user	types	and	the	collectables	prototype	(Group	A)	when	measuring	interest/enjoyment.	
A	qualitative	analysis	was	also	conducted	on	open-ended	questions	that	addressed	the	motivational	impact	of	

each	prototype.	Collectable	rewards	and	using	them	to	customise	a	virtual	forest	was	found	to	be	an	overall	positive	
experience,	 while	 both	 trading	 and	 leaderboards	 returned	 mixed	 feedback.	 The	 synthesis	 of	 quantitative	 and	
qualitative	 results	 indicates	 that	 a	 collectables	 reward	 strategy	could	be	an	effective	approach	 for	designers	of	
gamified	sustainability	systems,	and	more	experiments	are	encouraged	to	explore	this	further.		

7.1 Limitations and future work 

In	this	study,	rather	than	storyboards	[6,21,66,67],	participants	 interacted	with	a	 functioning	prototype	built	 in	
Figma.	However,	the	level	of	interaction	was	limited	to	address	scope	of	the	research	question.	Subsequently,	some	
participants	remarked	they	would	have	liked	more	choice	within	the	application	and	more	creativity	to	play	with	
the	game	elements.	This	could	be	addressed	in	future	studies	with	a	functioning	gamified	application	that	allows	
participants	to	independently	explore	the	features	within.	
Four	out	of	seven	IMI	subscales	were	used	in	this	study	in	order	to	address	the	research	question.	The	inclusion	

of	the	other	three	subscales	may	have	provided	richer	insights	when	measuring	for	intrinsic	motivation.	Specifically,	
perceived	competence	was	not	included	as	participants	had	limited	interaction	with	the	prototypes	during	the	user	
test	and	performance	was	not	being	measured.	A	longitudinal	study	with	a	functioning	application	could	include	
the	competence	subscale	as	a	valuable	measure	of	intrinsic	motivation.		
It	was	also	beyond	the	scope	of	this	study	to	assess	individual	Hexad	user	types.	Future	work	should	evaluate	

the	impact	of	a	collectables	reward	strategy	on	other	user	types.		
Lastly,	 studies	have	called	 for	more	empirical	research	on	the	application	of	different	game	elements	across	

different	domain	types.	This	study	aimed	to	address	one	gap	by	evaluating	the	impact	of	reward	strategies	within	
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the	 domain	 of	 sustainability.	 However,	 the	 study	 could	 be	 replicated	within	 other	 domains	 in	 order	 to	 assess	
whether	similar	results	arise.	This	is	especially	true	as	philanthropists	need	to	feel	purpose	in	their	actions,	which	
lends	itself	well	to	pro-environmental	behaviour,	but	may	have	alternative	impacts	in	other	areas.	

7.2 Summary of contribution 

This	study	contributes	to	existing	research	on	tailoring	gamified	systems	to	user	types	and	domains,	specifically	
investigating	Hexad	user	type	preferences	within	the	domain	of	sustainability.	Drawing	on	previous	research,	 it	
identifies	philanthropists	as	 a	 dominant	 user	 type	 for	 systems	 that	 encourage	 pro-environmental	 behaviour.	 A	
positive	 statistical	 relationship	 between	 philanthropists	 and	 collectable	 rewards	 strategy	 was	 identified.	 No	
negative	 impact	 to	 intrinsic	motivation	was	detected,	 providing	 an	 alternative	 game	 strategy	 that	 designers	 of	
gamified	pro-environmental	systems	can	utilise	and	explore	further.	
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