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1.	

1. Introduction	
	
	

1.1. Problem	statement	
	

As	 the	 world	 is	 evolving	 at	 a	 fast	 pace,	 companies	 need	 to	 constantly	 adapt	 their	

strategies	to	their	environment,	so	as	to	stay	afloat	and	competitive	on	the	market.	During	

the	 last	 few	 decades,	 businesses	 have	 tried	 to	 keep	 up	 with	 the	 growing	 trend	 of	 doing	

business	online.	As	the	market	grows	 it	gives	birth	to	new	businesses,	which	can	 lead	to	a	

saturated	market.	Consequently,	to	disgorge	the	market,	many	companies	decide	to	expand	

overseas	using	the	internet	to	drive	their	activity.	This	is	known	as	doing	e-commerce.	Doing	

business	 online	 has	 become	 crucial	 for	 many	 companies	 nowadays.	 Indeed,	 it	 allows	

organizations	 to	 sell	 their	 products	 and/or	 services	worldwide,	 enabling	 them	 to	 increase	

their	 turnover,	 and	 broaden	 their	 target	 market.	 According	 to	 Queensland	 Government	

(2016),	 there	 are	many	 benefits	 to	 doing	 business	 online;	 such	 as	 providing	 an	 improved	

client	 service,	 greater	 flexibility,	 global	 access,	 but	 also	 allowing	 cost	 savings.	 Moreover,	

doing	 business	 online	 offers	 many	 opportunities,	 such	 as	 communicating	 easier	 with	

customers,	 and	 thereby	 getting	 greater	 levels	 of	 feedback	 on	 business	 activities.	 It	 also	

enables	 companies	 to	 research	 their	 competitors,	 and	 to	 offer	 diverse	 online	 services	 to	

their	clients.			

	

Nonetheless,	 in	 order	 to	 succeed	 online,	 businesses	 need	 to	 develop	 their	 very	 own	

front-end,	which	is	commonly	known	as	Graphical	User	Interface	(GUI)	in	computer	sciences	

terms.	 When	 doing	 business	 online,	 the	 main	 goal	 of	 a	 GUI	 is	 to	 attract	 and	 enable	

customers,	as	well	as	potential	customers,	to	buy	and	research	about	a	company’s	products	

and/or	services	online.	As	the	trend	is	being	adopted	by	many	businesses	around	the	world,	

it	 is	 fundamental	 to	 stand	out	 and	design	 an	 attractive	 and	 intuitive	website.	 It	 is	 thus	of	

prime	importance	to	have	an	aesthetically	pleasing,	and	user-friendly	website	so	that	it	gets	

the	attention	of	users.		
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That	is	the	reason	why,	for	many	years,	many	studies	have	been	conducted	to	determine	

to	what	extent	a	website	 can	be	considered	as	aesthetically	pleasing.	That	being	 said,	 the	

aesthetics	of	GUIs	remains	subjective	and	hard	to	measure	or	quantify;	hence	the	particular	

focus	on	this	topic	in	our	thesis.		

	

Many	 studies	 reveal	 that	 aesthetics	 plays	 a	 significant	 role	 in	 the	 success	 of	 an	online	

business.	 According	 to	 Ngo	 et	 al.	 (2000),	 improving	 the	 aesthetics	 of	 graphical	 user	

interfaces	 would	 enhance	 its	 usability,	 and	 thereby	 increase	 its	 attractiveness.	 Ngo	 et	 al.	

(2000)	 also	 suggest	 that	 users	 are	 often	 frustrated	 and	 confused	 when	 using	 interfaces,	

because	 they	 must	 deal	 with	 complex	 layouts,	 or	 face	 a	 large	 amount	 of	 information.	

Consequently,	customers	tend	to	leave	the	interface,	and	look	for	an	easier	and	more	user-

friendly	 website	 that	 fits	 their	 needs	 or	 requests,	 which	 clearly	 shows	 the	 importance	 of	

aesthetics.	 Indeed,	a	 complex	and	unusable	graphical	 interface	 can	hinder	online	business	

activity.	Zen	(2017)	and	other	authors,	also	claim	that	aesthetics	positively	 impact	usability	

and	user	experience.	As	mention	above,	a	company’s	website	is	the	key	driver	of	any	online	

activity;	therefore,	 it	 is	fundamental	to	provide	users	with	a	consistent	and	clear	 interface.	

Although	 aesthetics	 appears	 to	 be	 a	 major	 touchpoint	 for	 online	 businesses,	 it	 remains	

difficult	to	measure.			

	

In	this	thesis,	we	aim	to	find	a	way	to	measure	accurately	the	aesthetics	of	graphical	user	

interfaces	as	this	appears	to	be	problematic	for	many	companies	to	achieve.	In	fact,	studying	

aesthetics	has	real	importance	from	the	point	of	view	of	both	marketing	as	well	as	business.	

Consequently,	 conducting	 research	on	 this	 topic	 aspires	 to	determine	 the	 impact	of	badly	

designed	 interfaces	and	to	 find	 the	best	ways	 to	achieve	success	when	 launching	or	doing	

business	 online.	 This	 brings	 us	 on	 to	 the	 next	 part	 of	 our	 thesis,	 namely,	 the	 research	

question	in	management.			

	

	

	

	

	



	

	

3.	

1.1.1. Research	question	in	management	
	

How	to	measure	the	aesthetics	of	Graphical	User	Interfaces?	

	

According	 to	Hoegg	 (2010),	 the	 aesthetics,	 or	 design	of	 any	 kind,	 affects	 the	decision-

making	 process	 of	 a	 customer,	 as	 visual	 aspects	 represent	 a	 competitive	 advantage.	

Companies	 understand	 this,	 and	 have	 therefore	 largely	 introduced	 this	 standard	 in	 their	

strategies.	 As	 aesthetics,	 design	 and	 pleasing	 visual	 aspects	 are	 more	 valuable	 than	 ever	

before,	 and	 are	 thus	 considered	 as	 sales	 assets,	 businesses	 have	 made	 them	 of	 prime	

importance.	 Reimann	 et	 al.	 (2010)	 assert	 that	 customers	 are	 more	 prone	 to	 buy	

aesthetically-pleasing	products,	than	those	with	standardized	packaging.		

	

Therefore,	 this	 theory	 is	 also	 applicable	 to	 any	GUI	 design.	 According	 to	 Cisco’s	white	

paper	(2017),	the	number	of	GUIs	keeps	growing,	and	this	trend	is	not	about	to	disappear.	In	

fact,	the	number	of	mobile	devices	per	capita	will	reach	1,5	by	2021,	which	would	overtake	

the	 earth’s	 overall	 population.	 Nowadays,	 human	 beings	 constantly	 come	 across	 GUIs,	

therefore,	it	seems	wise	strategically	to	understand	how	they	work	and	how	there	are	built.	

Zen	(2017)	claims	that	GUIs	intend	to	deliver	messages	to	users.	So,	in	this	thesis,	we	aim	to	

determine	the	best	way	to	assess	the	aesthetics	of	websites	(GUIs),	and	to	understand	how	

it	affects	a	company’s	marketing	strategy.		

	

1.2. Research’s	motivations	
 
1.2.1. Theoretical	motivations	
 

Although	various	studies	have	already	been	conducted	on	the	topic	of	aesthetics,	there	

is	still	a	lack	of	theory	on	the	topic.		The	field	calls	for	further	and	more	thorough	research	to	

determine	 precisely	 which	 factors	 really	 influence	 the	 perception	 of	 the	 aesthetics	 of	 an	

interface.	 As	 such,	 despite	 an	 abundance	 of	 scientific	 articles	 providing	 a	 broad	 range	 of	

research	outcomes,	there	is	very	little	literature	available	on	this	particular	subject.	In	fact,	

surveys	 mainly	 suggest	 historical	 evolution	 or	 perceptions	 models	 but	 most	 importantly,	

they	are	mainly	 carried	out	 in	other	disciplines,	 such	as	philosophy,	 social	 sciences,	or	 art	

(Zen	 and	 Vanderdonckt,	 2016).	 This	 implies	 a	 lack	 of	 theory	 regarding	 aesthetics	 in	 the	
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domain	of	human	computer	 interaction,	because	 it	 continues	 to	be	a	 subjective	 topic	and	

one	which	 is	hard	 to	understand	and	master.	Therefore,	 researching	 this	 topic	would	help	

human	computer	designers	to	determine	what	trends	to	follow,	and	what	 is	considered	as	

aesthetically	pleasing	in	terms	of	human	computer	interaction.		

	
1.2.2. Methodological	motivations	
 

There	 are	 few	 theories	 on	 aesthetics,	 and	 likewise	 few	 methodologies	 to	 use	 when	

analyzing	 this	 topic.	 Van	Bremen	et	 al.	 (1998)	 explain	 that	 computer	 support	 of	 industrial	

design	 is	still	 immature,	despite	the	relentless	efforts	made	on	trying	to	 improve	 it.	This	 is	

particularly	notable	for	aesthetics	design.	They	continue	by	clarifying	that	there	is	no	strict	

methodology	 including	 aesthetics	 features,	 such	 as	 usability,	 conviviality	 and	 a	 pleasing	

display,	 in	computer	support	(Van	Bremen	et	al.,	1998).	 It	would	be	more	than	relevant	to	

work	on	establishing	a	methodology	 that	eases	 improving	 computer	 support	of	design	 for	

aesthetics.	 There	 is	 a	 strong	 need	 for	 a	 replicable	 methodology	 allowing	 to	 assess	 the	

perceived	aesthetics.			

 
1.2.3. Empirical	motivations	
 

Most	 of	 the	 inquiries	 in	 human	 computer	 interaction	 have	 progressively	 intended	 to	

combine	traditional	concerns	and	aesthetics	aspects.	While	many	attempts	have	been	made	

on	 proposing	 empirical	 studies,	 such	 as	 market	 research	 or	 quantitative	 studies	 on	 the	

matter,	they	have	all	used	different	procedures	and	assessing	tools,	which	do	not	allow	clear	

conclusions	to	be	drawn.	Besides,	Lavie	and	Tractinsky	(2004)	allege	that	there	is	a	true	lack	

of	 suitable	concepts	and	measures	 regarding	aesthetics,	which	might	seriously	 limit	 future	

studies	in	this	field.	This	is	the	reason	why	there	is	a	need	for	carrying	out	research	in	order	

to	establish	an	accurate	tool	to	assess	and	measure	perceived	aesthetics	of	websites.			

 
1.2.4. Observational	motivations	
 

There	are	clearly	observational	motivations	as	well.	As	mentioned	earlier,	most	people	

are	 confronted	with	graphical	 interfaces	on	a	daily	basis,	 and	 this	 trend	 is	not	decreasing.	

Scientists	have	already	surveyed	the	topic	using	an	observational	approach,	and	 it	appears	

that	aesthetics	is	of	great	importance	to	many	of	us.	Lavie	and	Tractinsky	(2004)	argue	that	

“the	visual	aesthetics	of	 computer	 interfaces	 is	a	 strong	determinant	of	users’	 satisfaction	
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and	pleasure”	(Lavie	and	Tractinsky,	2014,	p.1).	This	illustrates	the	need	for	investigating	and	

developing	a	measurement	method	of	aesthetics	in	human	computer	interaction.			

 
1.2.5. Management	motivations	

	

In	 the	 growing	 context	 of	 the	 digital	 era,	 GUIs	 keep	 increasing	 their	 added	 value	 for	

companies.	In	fact,	companies	must	keep	up	with	the	newest	trends,	otherwise	they	could	

fall	behind.	Myers	and	Rossom	(1992)	assert	that	user	interfaces	account	for	a	large	part	of	

software	development;	hence,	the	indispensability	for	businesses	to	enhance	their	software	

development	 skills.	 It	 is	 the	 responsibility	 of	 managers	 to	 ensure	 that	 their	 employees	

acquire	the	right	experience,	and	get	trained	according	to	market	trends.	Myers	and	Rossom	

(1992)	also	claim	that	user	interfaces	are	designed	using	prototype	testing,	which	is	a	slow	

process.	 Therefore,	 boosting	 this	 process	 would	 enable	 designers	 to	 speed	 up	 software	

development,	and	to	provide	more	sophisticated	outputs.	Thus,	assessing	the	aesthetics	of	

GUIs	would	definitely	help	improve	the	overall	design	process,	and,	as	such,	managers	must	

be	aware	of	this.		

	
1.2.6. Marketing	motivations	
 

Along	 with	 management	 motivations,	 there	 are	 also	 marketing	 motivations.	 Indeed,	

marketing	 is	 a	 continuously	 evolving	 scientific	 matter	 and	 it	 remains	 quite	 difficult	 to	

determine	a	global	marketing	strategy,	as	every	organization	requires	different	needs,	while	

the	 requests	of	 consumers	are	becoming	 increasingly	more	precise,	 complex	and	 tailored.	

Trying	to	understand	how	a	company’s	marketing	strategy	could	be	improved	represents	an	

everyday	 challenge.	 Thus,	 studying	 the	 aesthetics	 of	 GUIs	 will	 help	 in	 developing	 more	

efficient	and	visually	pleasing	websites	for	organizations	doing	business	online,	and	thereby	

improving	their	overall	online	activity	but	most	importantly	their	marketing	impact.	In	fact,	

aesthetics,	as	described	in	the	introduction,	really	matters	in	terms	of	the	likes	of	marketing	

and	product	design.	The	visual	appeal	of	a	product	tends	to	affect	consumers’	opinions	and	

attitudes,	regardless	of	 its	quality.	Moreover,	various	studies	indicate	that	user	satisfaction	

varies	 according	 to	 the	 visual	 aesthetics	 to	 which	 they	 are	 exposed	 when	 going	 online.	

Consequently,	users’	 impressions	are	crucial.	Thus,	well-designed	user	 interfaces	are	more	

prone	to	satisfy	better	their	users	than	standardized	interfaces.		
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However,	 aesthetics	 remains	 a	 controversial	 concept.	 Indeed,	 many	 people	 question	

whether	aesthetics	can	even	be	measured	at	all.	Aesthetics	is	often	considered	to	be	highly	

subjective	 as	 it	 depends	 on	 perception.	 For	many	 years,	 people	 have	 been	 using	 a	 single	

specific	 number,	 which	 is	 an	 irrational	 mathematical	 constant	 reaching	 approximately	

1,61803398874989,	 also	 known	 as	 the	 golden	 ratio,	 to	 define	 the	 beautifulness	 of	

something.	

	
Figure	1	-	Representation	of	the	Golden	ratio	

Source:	Wolfram	Mathworld.	(2017).	Golden	ratio.	Available	on:	

http://mathworld.wolfram.com/GoldenRatio.html	

	

	This	 ratio	 was	 used	 as	 a	 tool	 to	 determine	 the	 beauty	 of	 something.	 In	 fact,	 people	

believed	 that	 this	 ratio	 referred	 to	 pleasing	 things	 from	 an	 aesthetics	 point	 of	 view.	

However,	scientifically	speaking	it	seems	interesting	to	participate	in	researching	a	new	and	

accurate	 way	 to	 assess	 aesthetics,	 as	 it	 is	 widely	 relied	 upon	 to	 stand	 out	 in	 the	market	

nowadays,	regardless	of	the	sector.		On	top	of	that,	although	the	golden	ratio	has	been	used	

profusely	 as	 a	 reference	 over	 the	 years,	 it	 remains	 an	 irrational	 constant,	 and	 irrational	

numbers	are	incommensurable.	Besides,	there	is	a	main	empirical	issue	in	using	the	golden	

ratio,	 it	 has	 never	 been	 demonstrated	 as	 being	 a	 guarantee	 of	 aesthetics.	 Thus,	 as	 the	

market	 and	 business	 both	 evolve	 in	 a	 very	 rational	 context,	 researching	 new	 and	 more	

rational	assessment	methods	seems	logical.		

	

1.3. Contextualization	of	the	subject	
 

It	 is	 fundamental	 to	 define	 and	 determine	 the	 centering	 that	we	will	 operate	 for	 our	

research.	Indeed,	studying	the	impact	of	the	aesthetics	of	a	product,	digital	or	not,	or	even	
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of	a	service,	is	a	highly	complex	topic	because	it	is	a	multi-factorial	phenomenon.	Therefore,	

we	must	delimit	 the	 scope	of	our	 study.	 To	do	 so,	we	will	 proceed	 to	a	 series	of	 funnels,	

starting	from	a	general	overview	of	the	current	market,	before	narrowing	it	down	gradually.		

This	will	help	us	constrain	the	coverage	of	the	issue	under	review,	so	as	to	then	tackle	our	

main	focal	point.	

			

The	 global	 goods	 and	 services	market	 grows	 at	 a	 very	 fast	 pace,	 as	 does	 competition	

therein.	Consequently,	selling,	positioning	and	developing	products	and	services	worldwide	

are	 all	 crucial.	 In	 fact,	 according	 to	 Hofstede	 et	 al.	 (1999),	 “the	 globalization	 of	 the	

marketplace	is	arguably	the	most	important	challenge	facing	companies	today”	(Hofstede	et	

al.,	1999,	para.	1).	Thus,	everything	goes	global	and	 trespasses	boundaries;	 there	 is	a	 free	

flow	 of	 information	 on	 the	 Internet,	 while	 many	 advances	 in	 telecommunication	

technologies	 have	 been	made,	 alongside	 the	 emergence	 of	 global	media	 (Hofstede	 et	 al.,	

1999).	Companies	must	differentiate	themselves	because	the	international	environment	has	

reached	a	high	level	of	competitiveness.	Moreover,	this	internationalization	process	strongly	

influences	 customers’	 preferences,	 which	 have	 shifted	 toward	 greater	 interests	 in	

international	 products	 and	 services.	 This	 illustrates	 the	 fact	 that	 the	 market	 is	 being	

digitalized	even	more	than	ever	before.	

	

	Computer	 systems	 play	 an	 increasingly	 important	 role	 in	 our	 society.	 In	 the	 space	 of	

about	seventy	years,	computers	have	rapidly	improved	and	democratized,	as	society	today	is	

increasingly	dependent	on	computer	systems.	Therefore,	companies	intend	to	develop	vast	

computer	 systems	 in	order	 to	automate	 the	processing	of	 information.	Computer	 systems	

are	 based	 on	 two	 major	 components:	 a	 physical	 material,	 known	 as	 a	 computer	 and	

software,	which	precisely	enables	data	to	be	processed	(Bonaventure	et	al.,	2015).	Thus,	in	

this	 digital	 era,	 companies	 seek	 to	 diffuse	 information	 technology	 across	 all	 types	 of	

businesses,	 suppliers,	 distributors,	 etc.	 The	main	 concern	 is	 how	 to	 effectively	 implement	

communications	 and	 information	 technologies	 (Aldrich,	 1999).	 This	 enhances	 the	

importance	 of	 online	 business,	 which	 enables	 companies	 to	 reach	 customers	 worldwide,	

provides	 them	with	goods	and	 services	 regardless	of	 their	 locations,	 and	 collects	priceless	

information	about	their	attitudes	and	desires.	In	this	evolving	digital	economy,	technology	is	

regarded	 as	 the	 prevailing	 strength.	 In	 fact,	 as	 it	 is	 information-driven,	 information	
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technology	(computer	system)	has	positioned	itself	as	a	key	success	factor	 in	the	enlarging	

market	 (Aldrich,	 1999).	 Laudon	 and	 Laudon	 (2004)	 also	 claim	 that	 "in	 many	 industries	

survival	 and	even	existence	without	 the	extensive	use	of	 IT	 is	 inconceivable"	 (Laudon	and	

Laudon,	2004,	p.31).		

	

This	leads	us	to	another	fundamental	concept	for	businesses	nowadays:	the	information	

system,	which	stems	from	computer	systems.	Information	systems	are	considered	essential	

for	organizations	 to	 function.	 Laudon	and	Laudon	 (2004)	argue,	 that	 "Information	systems	

knowledge	 is	 essential	 for	 creating	 successful,	 competitive	 firms,	 managing	 global	

corporations,	adding	business	value	and	providing	useful	products	and	service	to	customers"	

(Laudon	and	Laudon,	2004,	p.XIX).	Servigne	(2017)	defines	 it	as	a	set	of	resources,	such	as	

personnel,	 software,	 processes,	 data,	 computer	 and	 telecommunication	 equipment	 that	

enables	 gathering,	 stocking,	 structuring,	 modeling,	 exchanging	 and	 diffusing	 information,	

such	 as	 texts,	 images,	 sounds,	 or	 videos,	 within	 an	 organization.	 Among	 those	 resources,	

which	 include	 hardware	 and	 software,	 we	 can	 find	 database	 management	 systems,	

customer	 management	 tools,	 Internet,	 Intranets	 and	 Extranets,	 but	 also	 application	 or	

presentation	servers,	such	as	websites.	Information	systems	are	complex	and	can	vary	along	

with	companies’	needs,	which	result	in	different	system	architectures.			

	
As	mentioned	above,	since	information	systems	are	becoming	essential,	the	importance	

of	websites	is	thus	too.	Indeed,	having	a	web	presence	is	now	considered	as	key	for	success.	

Developing	a	business	online	or	having	a	web	presence	requires	designing	a	website	(Sano,	

1997).	 Rosen	 and	 Purinton	 (2004)	 explain	 that	 web	 content	 includes	 “texts,	 pictures,	

graphics,	 layout,	 sounds,	motions	 and,	 someday,	 even	 smell”	 (Rosen	 and	 Purinton,	 2004,	

p.1).	 This	 illustrates	 the	 complexity	 of	 choosing	 the	 right	 content	 and	 the	 amount	 of	

information	needed	to	produce	an	effective	web	interface	design.	Moreover,	although	some	

may	 think	 there	 is	a	mainstream	type	of	website	customization	 represents	 in	 fact	a	major	

aspect	(Thongpapanl	and	Ashraf,	2011).	Rosen	and	Purinton	also	argue	that	a	balanced	and	

usable	website	enhances	customer	satisfaction	along	with	their	purchasing	behavior.	Chen	

and	Ryu	(2013)	explain	that	the	conception	of	websites	has	always	been	complex,	because	it	

requires	 finding	 the	 right	 balance	 between	 a	 pleasing,	 user-friendly	 and	 effective	

architecture.	It	should	be	noted	that	there	are	different	types	of	websites,	such	as	graphical	



	

	

9.	

user	 interface	websites	and	virtual	reality	websites;	however,	we	will	focus	our	analysis	on	

graphical	user	interface	of	websites	only.		

	

A	website	 relies	 on,	 and	 functions	 through	 a	web	 interface,	which	 is	 also	 known	 as	 a	

graphical	 user	 interface.	 Galitz	 (2007)	 argues	 that	 the	 key	 component	 of	 any	 computer	

system	 remains	 the	 user	 interface.	 The	 main	 purpose	 of	 an	 interface	 is	 to	 ease	 users’	

interaction	with	computers.	Therefore,	 it	 is	of	prime	importance	to	produce	a	good	design	

because	 the	 interface	 is	 the	 visible	 part	 of	 a	 computer	 and	 its	 software.	 Galitz	 (2007)	

continues,	 in	 that	 “the	 user	 interface	 has	 essentially	 two	 components:	 input	 and	 output”	

(Galitz,	 2007,	 p.4).	 Output	 refers	 to	 the	 ability	 of	 a	 computer	 to	 transmit	 its	 results	 of	

computation	to	the	user,	while	 input	refers	 to	the	way	the	needs	and	desires	of	 the	users	

are	delivered	to	the	computer.	According	to	Galitz	(2007),	great	 interfaces	go	unnoticed	in	

the	 eyes	 of	 users.	 This	 emphasizes	 the	 significance	 of	 well-designed	 interfaces,	 which	

obviously	include	aesthetics.		

	

This	 analysis	 brings	 us	 to	 the	main	 issue	 on	which	 our	 thesis	 is	 based:	measuring	 the	

aesthetics	of	these	graphical	user	 interfaces.	 In	order	to	soak	up	and	understand	the	topic	

and	all	 its	concepts	but	also	 to	 identify	pathways,	we	consulted	previous	studies.	We	thus	

came	 across	 Reinecke’s	 study	 (Reinecke	 et	 al.,	 2013),	which	 looked	 at	 the	 aesthetics	 of	 a	

sample	of	430	graphical	user	interfaces,	using	human	reviews.	We	also	discovered	that	other	

studies	had	been	conducted	using	other	samples	and	techniques	but	we	believed	that	using	

Reinecke’s	sample	was	more	appropriate	and	relevant	in	our	case.	Besides,	instead	of	taking	

Reinecke’s	 corpus,	 we	 could	 also	 have	 constituted	 our	 own	 corpus	 of	 screens	 based	 on	

various	 criteria,	 or	 even	 constitute	 a	 corpus	 based	 on	 an	 existing	 base.	 For	 example,	 we	

could	have	considered	the	first	100	top	websites	from	http://www.alexa.com/topsites,	but	It	

would	 have	 been	 complex	 to	 control	 and	 verify	 the	 representativeness	 of	 the	 sample.	

Reinecke’s	 corpus	 has	 the	 advantage	 of	 being	 empirically	 validated	 and	 giving	 a	 strong	

reference.		

	

We	must	keep	in	mind	that	the	current	matter	is	to	make	the	internet	and	its	interfaces	

user-friendly,	 and	by	 this	we	mean	 satisfying	users’	 needs	 and	 requests,	 as	well	 as	 easing	

their	 interactions	 with	 computers.	 This	 highlights	 the	 importance	 of	 the	 qualities	 of	 the	
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aesthetics	 of	 graphical	 interfaces,	 but	 also	 of	 the	 computer	 software.	 There	 are	 various	

norms,	 such	 as	 the	 ISO/IEC	 25000,	 also	 known	 as	 SQuaRE	 (System	 and	 Software	 Quality	

Requirements	 and	 Evaluation)	 that	 aim	 to	 create	 scope	 for	 assessing	 the	 quality	 of	 a	

software	product.	The	ISO	25000	is	in	fact	the	improved	version	of	other	previous	standards,	

and	 gathers	 five	 different	 sections	 of	 new	 standards,	 one	 of	 which	 is	 the	 ISO/IEC	 2501n	

quality	 model	 division.	 This	 suggests	 specific	 standards	 for	 assessing	 computer	 systems,	

software	products,	quality	in	use,	and	data	(ISO25000,	2017).	The	ISO/IEC	25010	consists	of	

eight	 criteria	 which	 are	 the	 following:	 functional	 suitability,	 performance	 efficiency,	

compatibility,	usability,	reliability,	security,	maintainability,	and	portability.	The	figure	below	

illustrates	the	ISO/IEC	25010	model.	

	
Figure	2	-	ISO/IEC	250101 

	

	

                                                
1	 Remodeled	 version	 of	 the	 ISO/IEC25010	model	 available	 on	 http://iso25000.com/index.php/en/iso-25000-
standards/iso-25010.	
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It	 should	 be	 noted	 that	 these	 factors	 are	 equally	 prevalent,	 and	 classify	 the	

product/software	quality	 into	sub-features.	Each	factor	evaluates	specific	 features	that	are	

considered	as	key	 indicators	 for	 rating	 software/product	quality.	 For	our	 research,	we	will	

focus	on	the	usability.	Indeed,	this	factor	includes	a	major	sub-characteristic:	user	interface	

aesthetics,	which	is	the	inflection	point	of	our	analysis.	

	

Nowadays,	use	 interface	aesthetics	 is	 regarded	as	an	essential	matter,	because	several	

studies	 have	 demonstrated	 that	 it	 has	 played	 an	 important	 role	 in	 influencing	 users’	

attitudes	and	experiences.	According	to	Jordan	(1998),	aesthetics	is	a	real	source	of	delight	

for	 users	 during	 their	 interaction.	 Besides,	 one	 study	 revealed	 that	 the	 perception	 and	

preferences	of	a	website	were	predicted	by	its	beauty	(Schenkman	and	Johnson,	2000);	that	

being	said,	Lavie	and	Tractinsky	(2004)	claim	that	there	is	a	true	lack	of	suitable	concepts	and	

measures	 of	 aesthetics.	 As	 a	 matter	 of	 fact,	 aesthetics	 remains	 a	 complex	 concept;	

something	 hard	 to	master	 or	 to	 assess.	Nonetheless,	 previous	 research	 supports	 the	 idea	

that	aesthetics	can	be	evaluated	by	following	two	different	methods:	the	subjective	process	

and	 the	 objective	 process.	 Most	 previous	 studies	 were	 conducted	 using	 the	 subjective	

method	because	 it	 is	 easier	 to	 implement:	 it	 does	not	 require	 the	 involvement	of	 specific	

metrics	as	it	mainly	relies	on	human	reviews.	The	objective	method,	on	the	contrary,	relies	

on	 complicated	 formulas	 and	 algorithms.	 There	 are	 different	 types	 of	measures	 to	 assess	

aesthetics	objectively.	There	are	geometric	measures,	which	are	based	on	linking	shapes	to	

users’	emotional	responses,	as	well	as	statistical	measures,	which	are	based	on	computing	

statistics.	

	

The	 main	 purpose	 of	 our	 analysis	 though,	 is	 to	 determine	 a	 precise	 measurement	

method	 for	 assessing	 user	 interface	 aesthetics.	 We	 aim	 to	 suggest	 a	 measurement	

somewhere	in-between	subjective	and	objective	in	order	to	procure	the	most	accurate	and	

balanced	results.	Therefore,	we	will	focus,	in	our	study,	on	geometric	measures	from	which	

stem	visual	measures,	and	compare	them	with	subjective	measures.	This	thus	leads	us	to	the	

use	 of	 the	 dedicated	 applicative	 software	QUESTIM.	 Indeed,	 this	 software	 provides	 visual	

measures	such	as	the	balance,	the	complexity,	the	equilibrium	and	so	on.	
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In	order	to	illustrate	and	summarize	best	the	context	of	this	analysis,	we	developed	the	

graph	below.		

	

 
Figure	3	-	Framework	of	the	analysis	

 
We	can	summarize	this	section,	by	stating	that	the	heart	of	our	thesis	is	to	address	the	

design	 procedure	 of	GUIs.	We	 aim	 to	 assess	GUIs	with	 specific	measures	 (computed	with	

formulas)	 that	 consider	 both	 the	 graphical	 aspects	 and	 the	 disposition	 of	 the	 visual	

component	of	the	interfaces.	It	should	be	noted	that	we	will	restrict	our	research	to	human	

computer	interaction	designs,	and	thus	no	other	designs	will	be	examined.		
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In	 addition,	 our	 study	 primarily	 targets	 user	 interface	 designers.	 Indeed,	we	 intend	 to	

offer	them	a	new	approach	 in	assessing	their	work.	This,	of	course,	also	 implicitly	 includes	

users,	as	well	as	companies,	as	the	outcomes	of	our	study	could	respectively	ease	their	use,	

but	also	help	their	online	businesses	flourish.			

	
1.4. Thesis	structure	
	

This	 thesis	 is	 divided	 into	 two	 distinct	 parts.	 The	 first	 part	 focuses	 on	 the	 research	

question	in	management,	the	problematic	and	proposes	a	literature	review.	The	second	part	

presents	the	statistical	analysis	and	its	results,	which	were	obtained	through	a	comparative	

study,	 using	 a	 quantitative	 approach.	 In	 this	 second	 part,	 we	 present	 the	 results	 and	

conclusions	drawn	from	our	statistical	analysis,	and	the	limits	of	our	study.	We	also	suggest	

new	perspectives	for	future	analysis.		

	
The	first	chapter	introduces	the	problematic	and	details	the	different	motivations	for	our	

research.		

	
The	 second	 chapter	 reviews	 the	 existing	 literature	 covering	 the	 topic	 under	 review.	 In	

this	section,	we	first	define	the	different	concepts	of	our	research	question	in	management,	

which	are	 the	 following:	aesthetics	and	graphical	user	 interfaces.	 In	addition,	we	highlight	

the	impact	of	the	aesthetics	on	usability	and	trace	the	historical	evolution	of	aesthetics	up	

until	today.	We	also	focus	and	develop	the	theories	that	were	used	for	our	research.	Then,	

we	highlight	 the	 importance	of	 aesthetics	 from	 the	point	of	 view	of	marketing,	 as	well	 as	

from	 business.	 The	 last	 point	we	 address,	 is	 the	 complexity	 of	measuring	 aesthetics	 as	 it	

remains	 a	 highly	 subjective	 assessment.	 In	 this	 segment,	 we	 interpret	 the	 model	 of	

aesthetics	perception.		

	
The	 third	 chapter	 explains	 the	 model	 and	 hypothesis	 that	 we	 developed	 for	 our	

statistical	analysis.			

	
The	 fourth	 chapter	 describes	 the	 methodology	 we	 used	 throughout	 our	 statistical	

analysis.	
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The	fifth	chapter	focuses	on	the	statistical	analysis,	and	presents	the	SPSS	outcomes	and	

tables.		

	
The	 sixth	 chapter	 presents	 the	 results	 obtained	 through	 our	 analysis,	 with	 which	

validates	or	refutes	our	different	set	of	hypotheses.		

	

The	seventh	chapter	describes	the	discussions	and	the	interpretations	of	the	results,	and	

also	suggests	new	perspectives	for	future	analysis.	

	

The	eighth	and	final	chapter	concludes	our	analysis	by	highlighting	different	limits	of	our	

research.			
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2. Literature	review	
	

Before going	through	any	further	analysis,	it	is	fundamental	to	define	precisely	the	main	

concepts	of	our	research	question	in	management,	which	deal	with	the	measurement	of	the	

aesthetics	of	GUIs.	This	way,	 it	allows	us	 to	 illustrate	and	provide	a	better	 insight	 into	our	

problematic.	Consequently,	we	reviewed	the	literature	covering	the	following	concepts:	

- aesthetics;	

- Graphical	User	Interfaces.		

	

2.1. Aesthetics	
 
2.1.1. Historical	evolution	of	the	term	‘aesthetics’	
 

The	aesthetics	 find	 its	origins	 in	the	 late	18th	century,	 from	the	Greek	“aisthētikos”,	 in	

the	 sense	 ‘relating	 to	 perception	 by	 the	 senses’.	 Later,	 the	 sense	 evolved	 towards	 the	

German	meaning	‘concerned	of	beauty’.	This	very	same	sense	was	endorsed	in	English	in	the	

early	 19th	 century;	 however,	 its	 use	 remained	 moot	 for	 many	 years	 (Online	 Oxford	

Dictionaries,	2017).	Aesthetics	derives	from	various	meanings	as	it	has	been	considered	from	

different	perspectives	throughout	the	years.	Consequently,	the	term	has	also	had	different	

degrees	of	importance.		

	

Historically	and	for	a	long	period	of	time,	the	values	of	aesthetics	were	considered	as	the	

conception	of	beauty.	According	 to	Feagin	and	Maynard	 (1997),	beauty	and	 its	perception	

were	of	prime	concern.	Moreover,	Lavie	and	Tractinsky	(2004)	assert	that	the	word	‘beauty’	

is	usually	used	to	describe	things	that	are	pleasing,	regardless	of	their	nature.	The	concept	

kept	 evolving	 and	 its	 meaning	 was,	 at	 first,	 very	 often	 combined	 with	 order,	 but	 in	

contemporary	 literature,	 pleasure	 and	 perception	 are	 the	main	 qualifiers	 of	 the	 aesthetic	

interpretation	of	beauty	 (Feagin	and	Maynard,	1997).	For	a	 long	 time,	 the	state	of	beauty	

was	associated	with	 the	 state	of	nature;	 thereby,	appealing	conceptions	had	 to	pertain	 to	

the	principles	of	natural	beauty	(Kruft,	1994).		

The	 concept	 of	 aesthetics,	 in	 the	 sense	 of	 beauty	 has	 recently	 been	 introduced	 in	

Western	thought.	Indeed,	the	term	‘aesthetics’	was	slowly	instituted,	and	Baumgarten	was	
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the	 first	philosopher	 to	publish	a	philosophical	 study	of	art	and	beauty	 in	 the	18th	century	

(Saw	&	Osborn,	1968).	 In	his	 research,	he	claims	that	 the	perfection	of	sensory	awareness	

refers	to	the	perception	of	beauty.	From	that	moment,	the	term	‘aesthetics’	was	introduced	

into	general	 language,	and	no	longer	considered	as	a	philosophic	technical	term.	The	roots	

of	the	standard	meaning	of	beauty	-	and	thereby	the	standard	meaning	of	the	aesthetics	-	

were	 examined	 using	 two	 distinct	 approaches:	 humanistic	 (Porteous,	 1997)	 and	 empirical	

(Swede,	 1994).	 They	both	 attempted	 to	 determine	 a	 generic	 idea	of	 aesthetics,	 and	were	

based	 on	 previous	 research	 on	works	 of	 art;	 however,	many	 other	 frameworks	 have	 also	

been	considered	for	the	study	of	aesthetics.		

	

Although	 there	are	various	 interpretations	of	aesthetics,	 in	 this	 thesis	we	will	 focus	on	

the	meaning	that	 refers	 to	“concerned	with	beauty	or	 the	appreciation	of	beauty”	 (Online	

Oxford	Dictionaries,	2017,	para.	1),	or	to	being	“pleasing	in	appearance”	(Merriam-Webster	

Dictionary,	2017,	para.	1).		

	
2.1.2. Definition	of	the	aesthetics	
 

Now	that	we	have	better	knowledge	of	the	historical	background	of	the	aesthetics,	let	us	

move	 on	 to	 its	 definition.	 As	 mentioned	 earlier,	 the	 term	 ‘aesthetics’	 has	 much	 evolved	

throughout	 the	 years,	 and	 in	 this	 section,	 we	 will	 provide,	 in	 chronological	 order,	 some	

authors’	interpretations	thereof.		

	

In	1750,	Baumgarten	suggested	that	“The	aim	of	aesthetics	is	the	perfection	of	sensible	

cognition	as	 such,	 that	 is,	beauty,	while	 its	 imperfection	as	 such,	 that	 is,	ugliness,	 is	 to	be	

avoided”	 (cited	 by	 Gregor,	 1983,	 p.357).		 Baumgarten	 was	 a	 pioneer,	 and	 created	 a	 new	

branch	of	philosophy	with	its	various	conceptions	of	aesthetics,	which	rely	on	the	essence	of	

art,	taste	and	beauty,	along	with	its	valuation.		

	

Later	on,	Clay	 (1908)	 suggested	 that	aesthetics	was	used	as	an	evaluation	criterion	 for	

assessing	 appealing	 things,	 and	 therefore,	 should	 be	 considered	 as	 a	 value	 judgement	 for	

delightful	things	only.	This	allows	us	to	state	that	aesthetics	depends	on	the	resemblance	of	

things	to	a	preset	ideal	standard.		
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Then,	in	1933,	Birkhoff	came	up	with	a	mathematical	theory	of	aesthetics.	According	to	

him,	 there	 are	 two	 categories	 for	 aesthetics:	 the	 natural	 beauty	 and	 the	 artificial	 beauty,	

which	is	a	creation	of	the	artist.	He	believed	that	aesthetics	relies	on	artificial	creations.	

 

Sixty	 years	 later,	 van	 Damme	 (1996)	 introduced	 the	 concept	 of	 universal	 aesthetics,	

which	implies	the	existence	of	a	shared	standard	of	beauty	among	everyone.	He	conducted	

his	 study	 on	 characteristics	 of	 forms,	 and	 concluded	 that	 some	of	 these	 aspects	 could	 be	

considered	as	aesthetics	principles	across	all	cultures	around	the	world.	

	

Finally,	Lavie	and	Tractinsky	(2004)	proposed	a	different	approach	to	define	aesthetics.	

Indeed,	 they	 intended	 to	 evaluate	 the	 perceived	 visual	 aesthetics	 of	 web	 pages	 through	

various	dimensions.	This	study	enabled	them	to	claim	that	the	aesthetics	perception	could	

be	 considered	 through	 two	 dimensions:	 “classical	 aesthetics”,	 which	 hints	 at	 beauty	

standards,	and	“expressive	aesthetics”,	which	englobes	more	than	the	classical	principles.	

	

These	different	qualifications	and	approaches	provide	us	with	a	more	global	definition	of	

the	aesthetics,	but	it	remains	a	little	vague	still.	Moshagen	and	Thielsch	(2010),	suggest	the	

following	 broad	 interpretation:	 “the	 immediate	 pleasurable	 experience	 that	 is	 desired	

toward	an	object	and	not	mediated	by	intervening	reasoning”	(Moshagen	and	Tielsch,	2010,	

p.3).		

	

2.2. Graphical	User	Interface	(GUI)	
 
2.2.1. Historical	evolution	of	Graphical	User	Interface	(GUI)	
 

The	very	first	GUI	was	born	in	the	late	seventies	at	the	Xerox	Palo	Alto	Research	Center.	

Indeed,	some	researchers	conceived	the	first	application	endowed	with	a	GUI,	namely,	the	

Xerox	Star,	and	proceeded	into	two	designing	phases.	They	designed	the	computer	human	

interface	beforehand,	and	then	worked	on	building	the	internal	workings	of	the	application,	

which	made	the	Xerox	Star	incomparable.	Nevertheless,	it	turned	out	to	be	too	slow	and	not	

commercially	successful	(Jansen,	1998).		
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Then,	after	visiting	the	Xerox	Palo	Alto	Research	Center,	Steve	Jobs	intended	to	develop	

his	own	GUI,	with	the	help	of	some	of	the	original	designers	of	the	Xerox	Star.		His	GUI	was	

known	as	 the	Apple	Lisa.	However,	 this	 first	attempt	resulted	 in	 failure	as,	 similarly	 to	 the	

Xerox	Star,	 the	Apple	Lisa	was	not	commercially	 successful	either.	Thus,	 in	1984,	his	 team	

produced	the	Apple	Macintosh,	which,	this	time,	led	to	success,	and	is	nowadays	used	as	a	

reference	in	terms	of	the	look	and	feel	for	all	GUIs	(Jansen,	1998).		

	

The	 Apple	 Macintosh,	 which	 was	 the	 first	 to	 introduce	 a	 menu,	 icons	 etc.,	 the	 IBM	

System	 Application	 Architecture	 (SAA),	 which	 is	 an	 entire	 system	 of	 interfaces	 including	

database	tools,	networking	tools	etc.,	and	the	X-Windowing	System,	which	has	application	

tools	and	utilities,	are	considered	the	models	to	follow	for	all	modern	GUIs	(Jansen,	1998).	

 
2.2.2. Definition	of	Graphical	User	Interface	
 

With	 a	 better	 insight	 into	 the	 historical	 evolution	 of	 GUIs,	 let	 us	 now	 focus	 on	 its	

definition.	To	do	so,	we	will	provide	various	definitions	of	the	term,	 in	order	then	find	the	

most	accurate	definition	possible.		

	

According	 to	 Van	 Hoff	 (1998),	 “GUIs	 are	 well	 known	mechanisms	 by	 which	 users	 can	

interact	with	computer	programs.	A	typical	GUI	provides	windows	and/or	dialog	boxes	that	

enable	 a	 user	 to	 initiate	 an	 operation	 by	 the	 computer	 program	on	 the	 user's	 computer”	

(Van	Hoff,	 1998,	 para.3).	 This	 allows	 us	 to	 state	 that	 the	GUI	must	 provide	 users	with	 an	

operating	structure	thus	indicating	to	them	the	path	to	follow.		

	

Norman	(2013)	continues	by	explaining	that	“the	design	 implications	are	clear:	provide	

meaningful	structures.	[…]	This	is	the	power	of	the	traditional	graphical	user	interface	with	

its	old-fashioned	menu	structure”	(Norman,	2013,	p.100).	Meanwhile,	Jansen	(1998)	defines	

the	GUI	as	follows:	“A	GUI	 is	a	type	of	computer	human	interface	on	a	computer.	 It	solves	

the	blank	screen	problem	that	confronted	early	computer	users”	(Jansen,	1998,	para.	6).		

	

Bonsiepe	(1990)	suggests	the	following	interpretation	from	a	more	conceptual	 level,	as	

the	"means	by	which	people	and	computers	communicate	with	each	other"	(Bonsiepe,	1990,	

p.264).	However,	 from	a	computer	science	point	of	view,	the	GUI	should	be	specified	as	a	
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visual	 performing	 platform	 that	 is	 displayed	 to	 computer	 users	 (Harding,	 1989).	 Bonsiepe	

(1990)	 adds,	 that	 “a	GUI	 is	 a	 specification	 for	 the	 look	 and	 feel	 of	 the	 computer	 system”	

(Bonsiepe,	1990,	p.265).		

	

Finally,	Zen	(2017)	describes	the	GUI	as	“a	specialization	of	a	 logical	user	 interface	that	

takes	 the	 form	of	 a	 set	 of	 graphical	 components	 (icons,	 visual	 indicators,	 navigation	 bars,	

etc.).	 Its	 main	 goal	 is	 to	 provide	 the	 system	 user	 with	 an	 interaction	 modality	 that	 puts	

forward	 a	 visual	 logic.	 It	 is	 often	 opposed	 to	 text-based	 interfaces	 that	 are,	 by	 contrast,	

designed	with	syntactical	rules”	(Zen,	2017,	p.23).		

	

This	being	said,	despite	the	profusion	of	GUIs	on	the	current	market,	its	exact	definition	

still	remains	fuzzy.	This	can	be	explained	by	its	novelty,	since	it	has	been	introduced	on	the	

market	only	quite	recently,	in	the	early	eighties	more	precisely.	Nonetheless,	it	is	important	

to	note	that	regardless	of	the	given	definition,	GUIs	always	present	common	attributes,	such	

as	WIMP	(windows,	icons,	menus	and	push-buttons),	and	that	they	are	usually	composed	of	

three	major	 items	 (a	 windowing	 system,	 an	 imaging	model,	 and	 an	 application	 program)	

(Hayes,	1989).		

 

2.3. Importance	of	the	aesthetics	
 

For	a	long	time,	efficiency	was	the	sacred	word	in	terms	of	human-computer	interaction.	

Consequently,	human	computer	scientists’	research	was	essentially	efficiency-driven,	and	all	

other	criteria	were	left	out.	Neale	and	McCombe	(1997)	precisely	emphasize	the	functional	

and	usable	aspect	of	the	design,	when	explaining	how	to	create	and	build	a	website.	Indeed,	

the	 idea	 of	 a	 smooth	 user	 experience	 was	 clearly	 not	 the	 primary	 issue	 at	 that	 time.	

According	to	Tractinsky	et	al.	(2000),	the	reason	for	this	is	two-fold:	on	the	one	hand,	there	

has	been	a	blockade	 reaction	 to	 the	exaggeration	of	 fashions	 in	new	tendencies,	while	on	

the	 other,	 there	was	 a	 strict	 focus	 on	 effectualness.	 So	 basically,	 the	 real	matter	was	 the	

effectiveness	of	a	program	regardless	of	its	ease	of	use	or	appearance.	The	major	assets	of	

this	 kind	 of	 program	 were	 its	 rapidity	 of	 execution	 and	 its	 impressive	 capacity	 of	

combination	of	outputs.		
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Nevertheless,	this	monocentric	strategy	led	to	the	omission	of	other	significant	features,	

such	as	the	aesthetics	(Lavie	&	Tractinsky,	2004).	But	in	reality,	the	aesthetics,	which	was,	in	

the	 past,	 referred	 to	 as	 ‘beauty’	 has	 had	 its	 relevance	 for	 thousands	 of	 years.	 Indeed,	

Vitruvius	 was	 the	 very	 first	 theoretician	 of	 architecture	 to	 have	 considered	 ‘beauty’	 as	 a	

prerequisite	of	 this	art	 (Kruft,	1994).	On	top	of	 that,	Coleman	(2007)	 re-uses	Leon	Battista	

Alberti’s	words	to	define	beauty:	“Beauty	is	that	reasoned	harmony	of	all	the	parts	within	a	

body,	so	that	nothing	may	be	added,	taken	away,	or	altered,	but	for	the	worse.	It	is	a	great	

and	holy	matter”	(cited	by	Coleman,	2007,	p.30).		

	

In	many	disciplines,	the	aesthetics	has	become	a	fundamental	matter,	and	has	shown	its	

importance	 among	 people’s	 daily	 interactions	 and	 attitudes	 towards	 each	 other.	 Indeed,	

Porteous	 (1997)	 claims	 that	 the	 aesthetics	 influences	 peoples’	 feelings.	 Besides,	 various	

authors	assert	that	it	also	impacts	new	product	development,	marketing	strategies,	and	the	

retail	environment	 (Russell	and	Pratt,	1980;	Russell,	1988;	Kotler	and	Rath	1984;	Whitney,	

1988).	Meanwhile,	Bloch	(1995)	adds	the	following:	‘‘physical	form	or	design	of	a	product	is	

an	 unquestioned	 determinant	 of	 its	 marketplace	 success’’	 (Bloch,	 1995,	 p.16).	 In	 sum,	

beauty	 represents	 a	 major	 advantage	 for	 product	 attractiveness,	 and	 many	 studies	 have	

found	a	relationship	between	an	interface’s	aesthetics	and	its	perceived	usability	(Tractinsky,	

2000).		

	

Indeed,	as	mentioned	previously	in	the	introduction	of	this	thesis,	the	visual	appearance	

of	an	object	plays	a	 fundamental	 role	 in	customers’	attitudes.	Various	studies	have	shown	

design	 to	 be	 of	 prime	 importance	 in	 terms	 of	 differentiation.	Many	 customers	 are	 more	

willing	 to	 buy	 a	 product	 that	 is	 visually	 pleasing	 at	 a	 higher	 price,	 rather	 than	 a	 product	

offering	commonplace	packaging	at	a	lower	price	(Reimann	et	al.,	2010).	This	design	theory	

is	thus	relevant	and	valid	for	GUIs.		

	

Different	studies	in	human-computer	interaction	have	demonstrated	that	the	aesthetics	

of	computing	items	have	played	a	significant	role	in	forming	people’s	behavior	(Kurosu	and	

Kashimura,	 1995;	 Tractinsky,	 1997;	 Tractinsky	 et	 al.,	 2000).	 According	 to	 Jordan	 (1998),	

aesthetics	 is	a	real	source	of	delight	 for	users	during	the	 interaction,	which	also	applies	 to	

other	 web-related	 contexts	 (Schenkman	 and	 Jonsson,	 2000;	 van	 der	 Heijden,	 2003).	 One	
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study	 revealed	 that	 the	 perception	 and	 preferences	 of	 a	 website	 were	 predicted	 by	 its	

beauty	(Schenkman	and	Johnson,	2000).	Besides,	van	der	Heijden	(2003)	supports	the	notion	

that	 the	 visual	 aspect	 of	 a	 website	 clearly	 influences	 three	 main	 elements:	 the	 user’s	

experience,	the	usability	and	the	usefulness.		

	

Thus,	as	explained	 in	 the	previous	section,	GUIs	have	evolved	considerably	 throughout	

the	years,	making	them	a	lot	more	complex	than	ever	before.	But	since	GUIs’	main	purpose	

is	to	deliver	a	message,	the	content	of	a	page	is	obviously	fundamental;	however,	the	layout	

and	 the	 form	account	 for	 the	 same	 level	of	 importance	 (Zen,	2017).	 In	 the	eighties,	when	

microcomputers	began	to	commercialize,	scientists	realized	the	necessity	 for	exploring	the	

aesthetics	 of	 both,	 hardware	 and	 software.	 Forgaty	 et	 al.	 (2001)	 explain	 that	 the	 use	 of	

computer	 technology	 has	 risen,	 and	 therefore,	 specifications	 have	 changed	 accordingly.	

Besides,	 studies	have	demonstrated	 that	 a	user’s	 perception	of	 a	 system’s	usefulness	 and	

usability	 depends	 on	 its	 perceived	 quality	 (Zhang	 and	 Li,	 2004).	 Indeed,	 visual	 designs	 of	

hardware	and	user	 interfaces	decidedly	 impact	usability	performance	and	user	experience	

and	 fulfillment.	 Thus,	 the	 aesthetics	 and	 visual	 appeal	 are	 now	 considered	 as	 intrinsic	

components	 of	 an	 interactive	 systems	 design	 (Forgaty	 et	 al.,	 2000).	 Investigating	 the	

aesthetics	 of	 GUIs	 could	 potentially	 lead	 to	 an	 improvement	 in	 users’	 perception	 and	

thereby	 ease	 their	 everyday	 journey	 online;	 however,	 the	 lack	 of	 human-computer	

interaction	references	on	aesthetics	illustrates	the	fact	that	this	feature	has	been	ignored	in	

the	discipline	in	comparison	to	others.		
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Figure	4	-	Illustration	of	the	relationships	between	the	disciplines	

Source:	Saffer,	D.	(2010).	Designing	for	interaction:	creating	innovative	applications	and	devices.	New	Riders,	
p.21.	

	

Figure	3	above,	 intends	 to	highlight	 the	 relationship	among	 recent	disciplines.	Most	of	

them	are	 related	 to	each	other	and	appear	 to	be	part	of	 the	user	experience	design.	 	 For	

instance,	the	main	goal	of	visual	design	is	to	build	and	develop	a	visual	language	to	transmit	

content,	such	as	colors,	 font,	and	 layout	of	user	 interfaces.	 Interaction	design	and	human-

computer	 interaction	 are	 similar	 at	 all	 points,	 except	 for	 the	 methods	 they	 use.	 Indeed,	

human-computer	interaction	refers	to	more	quantitative	data;	however,	the	main	aspect	to	

understand	here,	 is	 that	all	 the	disciplines	are	 interconnected	with	 interaction	design,	and	

that	each	time	they	overlap	with	one	other,	there	is	further	ground	for	study	and	practice.	

For	 example,	 interface	 design	 could	 be	 the	 point	where	 the	 visual	 and	 interaction	 design	

meets.	So,	there	should	be	emphasis	on	the	visual	aspect	of	user	interfaces,	since	this	aspect	

has	been	largely	neglected	for	too	long.		

	

Tractinsky	 (2000)	 suggests	 that	 the	 blatant	 disregard	 for	 aesthetical	 aspects	 in	 human	

computer	 interaction	 is	 regrettable	 on	 different	 levels.	 Indeed,	 it	 first	 highlights	 an	
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inconsistency	between	the	practice	and	research	elements	of	human	computer	 interaction	

regarding	 conception	 guidelines.	 Furthermore,	 studies	 reveal	 that	 the	 needs	 of	 interface	

users	are	clearly	overlooked.	Customers	of	computing	items	have	similar	needs	to	common	

customers;	hence,	 they	present	 the	 same	valorization	 for	aesthetics	as	well	 as	usability	of	

products	 (Darden	and	Babin,	 1994;	 Jordan,	1998).	As	 researchers	have	demonstrated	 that	

there	 is	 a	 relationship	 between	 the	 perception	 of	 aesthetics	 and	 usability,	 users	 usually	

consider	both	dimensions	simultaneously.			

	

2.4. Complexity	of	measuring	the	aesthetics	
 

Now	 that	we	 have	 a	 better	 knowledge	 of	 the	 importance	 of	 the	 aesthetics	 in	 human	

computer	 interaction,	 let	 us	 examine	what	 procedures	 enable	 aesthetics	 to	 be	measured	

precisely.	

	

As	 aesthetics	 has	 become	 an	 integral	 part	 of	 contemporary	 design	 processes,	 it	 is	

fundamental	to	measure	and	assess	this	dimension	as	accurately	as	possible.	This	is	to	make	

sure	new	releases	fit	customers’	expectations,	but	also	that	they	are	in	accordance	with	new	

aesthetics	dogmas.	Nonetheless,	according	to	Zen	(2017),	the	aesthetics	is	mostly	deemed	a	

subjective	issue;	hence	its	recurring	association	with	the	following	concepts:	“visual	design”,	

“beauty”,	 “pleasing”,	 which	 are	 predominately	 abstract	 concepts.	 Gardner	 (2002)	 also	

argues	 that	 aesthetics	 is	 characterized	 by	 being	 immediately	 distinctive,	 emotional	 and	

contemplative.	Broadly	speaking,	according	to	Moshagen	and	Thielsch	(2010),	the	aesthetics	

refers	 to	 "the	 immediate	pleasurable	experience	 that	 is	desired	 toward	an	object	and	not	

mediated	 by	 intervening	 reasoning"	 (Moshagen	 and	 Tielsch,	 2010,	 p.3);	 while	 in	 human	

computer	 interaction,	 it	 invokes	 the	 attractiveness	 and	 loveliness	 of	 an	 interactive	 user	

interface	(Robins	and	Holmes,	2008)	(Tractinsky	et	al,	2000).	

	
2.4.1. Aesthetics	perception			
 

The	process	of	aesthetic	perception	is	still	complex	to	examine.	In	fact,	many	approaches	

have	been	developed	throughout	the	years	to	investigate	the	perception	of	this	dimension.	

According	to	some	authors	(Clay,	1908;	Leder	et	al.,	2004;	Norman,	2005;	Tuch	et	al.,	2010),	

when	facing	a	new	design,	people’s	attitudes	and	emotions	differ.	Norman	(2005)	suggests	
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that	 there	 are	 three	 different	 stages	 in	 forming	 an	 opinion	 on	 designs,	 which	 are	 the	

following:	visceral,	behavioral	and	reflective.	 	First,	 the	visceral	 stage	 takes	place	once	 the	

user	 is	 exposed	 to	 the	 design;	 or	 in	 other	 words,	 when	 the	 user	 makes	 his	 judgement	

instantly.	Then	comes	the	behavioral	stage,	which	is	more	cognitive	and	happens	when	the	

user	interacts	with	the	design.	The	last	stage,	which	is	the	reflective	stage,	is	characterized	

by	the	final	 judgment,	which	 is	when	the	user	decides	how	he	feels	about	the	design,	and	

whether	he	will	continue	to	use	it	or	not,	depending	on	what	he	experienced.	There	are	thus	

elements	of	emotion	and	satisfaction	that	play	a	role	in	this	process.		

	

On	top	of	that,	Tuch	et	al.	 (2012)	studied	the	aesthetic	perception	of	user	 interface	by	

conceiving	an	assessment	procedure.	Figure	4	illustrates	the	model	of	aesthetics	perception	

proposed	by	Tuch	et	al.	(2012),	which	is	an	adapted	version	of	the	one	thought	by	Leder	et	

al.	(2004).	Although	this	model	was	conceived	for	analyzing	attitudes	toward	art,	it	may	be	

valid	for	human	computer	interaction	studies.		

	
Figure	5	-	Model	of	aesthetics	perception	

Source:	Tuch,	A.	N.,	Presslaber,	E.	E.,	StöCklin,	M.,	Opwis,	K.,	&	Bargas-Avila,	J.	A.	(2012).	The	role	of	visual	
complexity	and	prototypicality	regarding	first	impression	of	websites:	Working	towards	understanding	

aesthetic	judgments.	International	Journal	of	Human-Computer	Studies,	70(11),	p.5.	
	

Thus,	 as	 shown	 in	 figure	 4	 this	 approach	 consists	 of	 a	 five-step	 process.	 The	 first	 two	

phases,	perceptual	analysis	and	implicit	information	integration,	appear	to	be	more	intuitive,	

as	they	only	reach	a	basic	cognitive	level.	This	implies	that	through	those	two	steps,	the	user	

adopts	an	unconscious	procedure	to	develop	an	idea	on	what	they	are	confronted	with.	The	

perceptual	 analysis	 is	 relatively	 prompt	 as	 it	 consists	 of	 superficially	 scanning	 the	 design,	

such	 as	 the	 color,	 complexity,	 balance	 and	 symmetry;	 while	 the	 implicit	 information	
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integration	 serves	 in	 integrating	 the	 information	 of	 the	 object/design,	 and	 relating	 its	

characteristics	 to	 previous	 experiences.	 In	 sum,	 the	 user	 seeks	 for	 familiarity	 and	

prototypicality.	 Corneille	 et	 al.	 (2005)	 have	 demonstrated	 in	 a	 study	 that	 attractive	 faces	

were	more	likely	to	be	classified	as	familiar.	We	assume	that	this	model	is	valid	for	all	type	of	

objects	and	therefore	could	also	apply	in	this	case.	Indeed,	as	user	seeks	familiarity,	if	one	is	

confronted	to	a	pleasing	object,	he	would	detect	familiarity	and	thus,	would	be	more	prone	

to	perceive	the	object	as	aesthetic.		

	

The	 three	 remaining	 steps,	 on	 the	 contrary,	 are	 qualified	 as	 more	 cognitive,	 as	 they	

require	 the	 perceiver	 to	 refer	 to	 their	 expertise	 and	 knowledge.	 The	 explicit	 classification	

consists	of	examining	 in	depth	the	features	of	 the	design,	such	as	 its	content	or	style.	The	

precision	of	the	perceiver’s	description	will	depend	on	their	knowledge.	Cognitive	mastering	

refers	 to	 interpreting	cognitive	properties.	The	 last	step	consists	of	assessing	 the	gathered	

information	and	determining	 if	 the	object/design	 is	 likable	or	not	 (Zen,	2017;	 Leder	et	al.,	

2004;	Tuch	et	al.,	2012).		

	

This	evaluating	procedure	leads	to	two	different	possible	outcomes:	aesthetic	judgment	

or	aesthetic	experience	pleasure.	The	aesthetic	experience	pleasure	results	from	an	instant	

subjective	 and	 positive	 experience;	while	 the	 aesthetics	 judgment	 requires	more	 analysis,	

using	normative	 criteria,	 and	deciding	whether	 the	object/design	 should	be	 considered	as	

aesthetic	in	the	sense	of	art	(Leder	et	al.,	2004:	Tuch	et	al.,	2012).	These	two	final	stages	are	

not	 inevitably	 connected.	 In	 other	 words,	 one	 can	 identify	 an	 object/design	 as	 being	

aesthetically	pleasing	in	the	sense	of	art,	but	not	being	positively	influenced	by	it.	Thus,	the	

aesthetics	evaluation	procedure	remains	highly	personal	and	subjective.		

	

This	model	 clearly	 highlights	 the	 real	 problem	of	 aesthetics	 perception	 and	 evaluation	

that	we	 intend	to	address	 in	the	thesis.	As	such,	the	whole	process	 is	based	on	one’s	own	

cognitive	 analysis,	 which	 is	 related	 to	 personal	 knowledge	 and	 impressions.	 This	 thus	

involves	 the	emotional	state	of	 the	perceiver.	Depending	on	one’s	own	mental	health	and	

disposition,	the	perception	can	vary.	Therefore,	the	evaluation	of	a	design	will	differ	among	

people,	and	will	always	remain	subjective	and	individual.	Nevertheless,	the	aesthetics	of	an	

interface	should	not	be	regarded	as	a	set	of	preferences	that	only	designers	can	master.	This	
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vision	 is	 too	 restrictive.	 This	 is	 the	 reason,	why	we	want	 to	be	able	 to	provide	a	different	

assessment	procedure,	which	would	consider	human	perception	and	metric	computations.	

By	comparing	the	outcomes	resulting	from	both	approaches,	 it	will	enable	us	to	see	which	

features	are	the	most	relevant,	and	which	should	be	considered	when	designing	interfaces.	

This	is	illustrated	in	the	graph	below.			

	
Figure	6	-	Representation	of	the	issue	

 
2.4.2. Subjectivity	versus	Objectivity			
 

That	being	said,	the	question	of	whether	the	aesthetic	can	be	measured	or	not	remains	

very	 controversial.	 From	 a	 rational	 point	 of	 view,	 this	 interrogation	 is	 doubtful,	 as	 the	

aesthetic	appeal	continues	to	be	considered	as	a	very	personal	and	subjective	matter,	and	

which	also	depends	on	one’s	own	cultural	background,	education,	personality,	gender,	etc.					
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the most relevant features/visual aspects that should be considered for interface design. 
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According	to	Rantalla	(1994),	this	idea,	in	fact,	refers	to	two	well-known	concepts	in	the	

field	of	philosophy:	aesthetic	subjectivism	and	relativism.	These	notions	state	that	an	object	

does	not	possess	any	aesthetics	characteristics	on	its	own;	but	rather	that	it	is	the	perceiver	

who	 creates	 an	 object’s	 features	 using	 their	 own	 personal	 perception.	 Aesthetics	

subjectivism	 thus	 argues	 that	 aesthetic	 aspects	 depend	 on	 one’s	 own	 preferences;	 while	

relativism	suggests	that	aesthetic	aspects	depend	on	one’s	own	culture	and	not	on	personal	

perception.	But	most	importantly,	Rantalla	(1994)	says	that	one’s	own	subjective	perception	

is	clearly	influenced	by	their	cultural	background.		

	

However,	the	reverse	idea,	known	as	objectivism,	claims	that	aesthetic	features	emanate	

from	 objects,	 rather	 than	 from	 the	 individual’s	 perception	 and	 culture.	 	 And	 as	 aesthetic	

perception	relies	on	aesthetic	 features,	 this	 idea	suggests	that	our	evaluation	procedure	 is	

based	on	both	 the	object’s	 characteristics	 and	our	 knowledge/judgment.	 This	 implies	 that	

there	 is	 a	 universal	 beauty,	 or	 aesthetic	 features	 that	 are	 significant	 all	 around	 the	world	

regardless	 of	 culture;	 and	 that	 we	 thus	 examine	 objects	 using	 universal	 models	 that	 are	

considered	pretty.		

	

We	 aim	 to	 assess	 the	 aesthetics	 of	 interactive	 user	 interfaces,	 and	 thus	must	 find	 the	

best	way	to	do	so.	It	is	important	to	note	that	for	a	good	evaluation,	the	main	inquiry	resides	

in	 determining	 “how	 appealing”	 the	 design	 is.	 This	 involves	 two	 antagonist	methods:	 the	

objectivist	 and	 subjectivist	 view.	We	must	 remember	 that	 an	 evaluation	 is,	 by	 nature,	 an	

objective	method	providing	quantitative	data	and	results	(Zen,	2017);	while	the	subjectivist	

view	refers	to	human	evaluation,	which	is	considered	as	subjective	as	it	provides	qualitative	

data	 and	 results.	 So,	 the	 main	 concern	 here	 is	 to	 find	 a	 way	 to	 compound	 these	 two	

opponent	processes	in	order	to	get	the	best	assessment	possible.	

	

	Kant	 (1987)	suggests	one	solution	 to	bridge	 the	gap	between	the	 two	methods:	 inter-

subjectivity.	 In	 his	 theory,	 he	 states	 that	 all	 human	 being	 can	 think	 and	 envisage	 peers’	

judgments	 together,	which,	when	 integrated	 forms	 the	 final	 opinion.	 This	means	 that	 any	

judgment	 is	 independent	 of	 time	 and	 place,	 because	 it	 actually	 depends	 on	 one’s	 own	

judgment	 combined	 with	 those	 of	 their	 peers.	 This	 process	 thus	 aggregates	 a	 set	 of	

subjective	opinions	to	produce	a	more	objective	idea,	illustrated	in	figure	5	(below).			
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Figure	7	-	Illustration	of	the	inter-subjectivity	

Source:	Amerland,	D.	(2015).	Why	Branding	is	the	Space	Where	Your	Business	Values	Meet	Your	Customers’	

Minds?	Available	on:	https://davidamerland.com/seo-blog/1052-why-branding-is-the-space-where-your-

business-values-meet-your-customers-minds.html	

	

Thus,	 this	 can	be	valid	 for	 the	assessment	of	user	 interfaces.	 The	 inter-subjective	user	

experience	seeks	to	collect	subjective	judgments	about	the	aesthetics	of	user	interfaces,	in	

order	to	afterwards	generate	an	objective	overall	evaluation,	approved	by	all	users.		This	will	

enable	 quantitative	 data	 to	 be	 yielded.	 In	 other	 words,	 to	 survey	 the	 aesthetics	 of	 user	

interfaces	on	a	large	population	will,	in	fact,	result	in	assembling	subjective	opinions	that	will	

together	 form	 an	 objective	 judgment.	 Thus,	 this	 allows	 us	 to	 assert	 that	 some	 aesthetic	

features	may	be	measurable,	if	not	as	a	whole	(Zen,	2017).		

 
2.4.3. Outcomes	of	previous	studies	
 

Throughout	 the	 years,	 many	 studies	 have	 been	 conducted	 to	 determine	 what	 the	

relevant	 aesthetic	 features	 were	 to	 take	 into	 consideration	 with	 regard	 user	 interface	

design.	 These	 studies	 revealed	 that	 the	 layout	 of	 a	 screen	 was	 of	 prime	 importance;	

however,	this	aspect	has	been	neglected	in	human	computer	studies.	To	create	and	develop	

an	ideal	user	interface,	there	is	a	need	for	a	more	balanced	approach.		

	

Ngo	et	al.	(2000)	claim	that	“the	aesthetics	may	not	be	the	only	solution,	but	it	definitely	

plays	 a	 significant	 role	 in	 the	 overall	 value	 of	 a	 screen	 design”	 (Ngo	 et	 al.,	 2000,	 p.98).	

Although	 some	 assert	 that	 interface	 aesthetic	 aspects	may	 deteriorate	 usability,	 they	 are	
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actually	fundamental	and	more	than	relevant	 in	a	system’s	usability	and	acceptability.	This	

thus	highlights	 the	need	 for	creating	an	evaluation	system	of	 interface	aesthetics,	and	not	

only	 for	 measuring	 usability.	 Previous	 researchers	 have	 developed	 metrics,	 such	 as	 the	

density	 and	 the	balance	 for	 instance	 (Tullis,	 1988;	 Streveler	 and	Wasserman,	 1984).	 Thus,	

Ngo	et	al.	(2000)	decided	to	lead	a	study	using	five	different	aesthetics	measures	(balance,	

equilibrium,	 symmetry,	 sequence,	 order	 and	 complexity),	 based	 on	 previous	 surveys.	 It	 is	

important	 to	 note	 that	 the	 order	 and	 complexity	 refer	 to	 the	 layout	 of	 elements	 of	 the	

screen.	 Therefore,	 the	 measure	 of	 order	 and	 complexity	 involves	 the	 four	 others,	 which	

gives	us	the	following	formula	(given	by	Birkhoff	(1933)):	

	
Ngo	et	al.	(2000)	applied	this	formula	to	a	set	of	two-object	layouts	that	are	illustrated	in	

the	figure	below.	

	
Figure	8	-	Illustration	of	the	seven	layouts	

Source:	Ngo,	D.,	Samsudin,	A.,	Abdullah,	R.	(2000).		Aesthetics	measures	for	assessing	graphic	screens.	J.	
Inf.	Sci.	Eng	16,	p.108.	

The	computation	gives	rather	satisfying	results.	We	can	clearly	observe	in	figure	7	below,	

that	 the	 layouts	 1,	 2,	 and	 5,	 were	measured	 high,	 while	 the	 layouts,	 3,	 4,	 6	 and	 7	 were	

measured	low.	This	coincides	with	what	we	observe	in	figure	6,	in	that	the	layouts	1,	2	and	5	

are	 in	 balance	 and	 equilibrium,	 while	 the	 four	 others	 are	 only	 partially	 in	 balance	 and	

equilibrium.	 In	 sum,	 achieving	 balance,	 equilibrium,	 symmetry	 and	 sequence	 maximizes	

screen	order,	and	fewer	screen	objects	lowers	the	complexity.	
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Figure	9	-	Results	of	the	seven	layouts	

Source:	Ngo,	D.,	Samsudin,	A.,	Abdullah,	R.	(2000).		Aesthetics	measures	for	assessing	graphic	screens.	J.	
Inf.	Sci.	Eng	16,	p.108.	

To	ensure	the	validity	of	these	measures,	Ngo	et	al	(2000)	replicated	the	study,	but	this	

time,	using	human	beings	to	rate	the	layouts	on	a	scale	from	0	(worst)	to	3	(best).	They	first	

confronted	six	GUI	designers	with	the	layouts,	then	a	group	of	22	undergraduates	studying	

sciences.	The	scores	given	by	both,	the	students	and	the	designers	were	strongly	similar	to	

those	computed	with	the	formula.	This	thus	translates	a	high	correlation	of	judgments	with	

measured	aesthetics	values,	meaning	that	interfaces	can	be	measured	objectively.		

	

This	study	highlights	 interesting	aesthetic	measures	and	results,	which	we	will	consider	

for	 our	 statistical	 analysis.	 Moreover,	 given	 this	 literature	 review,	 we	 now	 have	 a	 better	

knowledge	 and	 control	 of	 the	 concepts	 of	 our	 research	 topic.	 This	 will	 guide	 us	 in	 our	

statistical	 analysis	 and	 allow	 us	 to	 support	 our	 comments,	 conclusions	 and	

recommendations	on	the	issue.	Besides,	 it	 is	 interesting	to	bring	together	the	outcomes	of	

several	 studies	 in	 order	 to	 give	more	weight	 to	 our	 own	 results	 and	 above	 all,	 it	 helps	 in	

forming	a	valid	model.	It	should	be	noted	that	many	studies	have	been	conducted	but	many	

of	them	only	focused	on	the	subjective	part	of	our	analysis.	That	is	the	reason	why	we	want	

to	go	beyond	and	provide	user	interfaces’	designers	with	fresher	insights.		

	

On	 the	whole,	 this	 literature	 review	 allowed	 us	 to	 understand	 the	 general	 framework	

and	 fields	 of	 study	 related	 to	 the	 aesthetics	 and	 GUIs.	 However,	 we	 believed	 it	 was	

appropriate	to	summarize	and	illustrate	in	more	detail	the	main	references	involved	in	our	

analysis.	 Therefore,	 we	 have	 created	 a	 diagram	 gathering	 the	 relevant	 features	 on	 the	

matter	(see	figure	below).		
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Figure	10	-	Close	up	overview	of	the	framework	

This	figure	gives	a	closer	overview	and	a	refined	framework	that	enables	us	to	distinguish	

aesthetics	feature	from	GUIs	features,	and	the	ones	that	apply	to	both	fields.	We	can	thus	

observe	 that	 the	 usability,	 the	 visual	 aspects	 and	 the	 perceived	 user	 experience	 hold	 for	

both	domains.	These	three	 features	 thus	stand	 in	 the	hearth	of	our	study	and	are	the	key	

factors.	It	should	be	noted	that	the	best	products	often	rely	on	all	the	disciplines	all	together	

(Saffer,	2010).	This	highlights	the	importance	of	mastering	many	disciplines	along	with	their	

related	features.		
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3. Model	and	Hypothesis	
	

Our	analysis	 stems	 from	a	 similar	analysis	previously	 conducted	by	Katharina	Reinecke	

(Reinecke	 et	 al.,	 2013),	 a	 German	 professor	 of	 Computer	 Science	 and	 Engineering	 at	 the	

University	of	Washington.	She	designed	two	different	studies.	The	first	one	aimed	to	report	

how	people	evaluate	 the	visual	 complexity	and	colorfulness	of	websites;	while	 the	second	

aimed	to	gather	aesthetic	scores	given	by	the	participants	to	the	same	set	of	websites.	We	

could	 find	 the	explanations,	outcomes	and	 the	 surveys	 for	both	experiments	on	an	online	

platform	 developed	 for	 this	 very	 specific	 purpose,	 namely	 Lab	 in	 the	 Wild	 (available	 on	

http://www.labinthewild.org).		

	

The	 first	 study	 was	 implemented	 as	 follows.	 During	 10-minute	 online	 tests,	 the	

participants	were	asked	to	rate	a	set	of	30	screenshots,	which	were	shown	to	them	for	only	

500ms.	Participants	had	to	rate	each	website	on	a	9-point	Likert	scale,	going	from	“not	at	all	

complex”	 to	 “very	 complex”	 and	 from	 “not	 at	 all	 colorful”,	 to	 “very	 colorful”.	 Then	

participants	were	asked	to	repeat	the	task	a	second	time,	after	a	short	break,	to	validate	the	

model.	This	time	though	the	screenshots	were	ordered	differently.	

	

The	second	experiment	followed	the	same	pattern.	As	mentioned	previously,	it	aimed	to	

gather	aesthetics	scores.	Therefore,	participants	were	asked	to	rate	a	set	of	30	websites	on	a	

9-point	Likert	scale	going	from	“not	at	all	appealing”	to	“very	appealing”.		

	

Thus,	as	mentioned	earlier,	the	literature	suggests	that	the	complexity,	the	colorfulness	

and	the	aesthetics	score	of	websites	might	be	correlated.	Indeed,	in	Reinecke’s	(Reinecke	et	

al.,	 2013)	 experiments,	 we	 observe	 that	 people	 often	 gave	 low	 scores	 to	 some	 websites	

according	to	their	colorfulness	and	complexity.	Therefore,	this	allow	us	to	assume	that	these	

variables	must	be	correlated.	Moreover,	Reinecke	is	not	the	only	study	on	which	we	based	

our	assumptions.	After	going	through	Mathieu	Zen’s	study,	we	could	confirm	the	relevance	

of	 the	 assumptions.	 In	 its	 thesis,	 Zen	 (2017)	 compares	 a	 small	 part	 of	 Reinecke’s	 results,	

which,	as	a	reminder,	are	human	reviews,	with	the	results	he	collected	with	the	dedicated	

software	he	designed,	known	as	QUESTIM.	This	applicative	software	intents	to	measure	the	
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aesthetics	of	graphical	user	interfaces	using	a	semi-automated	process.	QUESTIM	computes	

various	 variables,	 which	 were	 considered	 as	 relevant	 and	 validated	 to	 measure	 the	

aesthetics	 of	 graphical	 user	 interface	 (Zen,	 2017)	 Nonetheless,	 to	 validate	 the	 model	

properly,	we	believed	 it	was	 important	 to	broaden	 the	analysis	 to	verify	our	assumptions.	

We	hereby	propose	an	illustration	of	QUESTIM.	

	

	
Figure	11	-	Illustration	of	the	applicative	software	QUESTIM	

 
Therefore,	 to	 run	 a	 relevant	 study,	 we	 came	 up	 with	 some	 research	 questions	 and	

hypotheses,	 which	 guided	 our	 statistical	 analysis.	 We	 based	 our	 research	 questions	 and	

hypotheses	 on	 the	 two	main	 concepts	 of	 our	 research	 question	 in	management,	 namely:	

aesthetics	and	graphical	interfaces.	Therefore,	we	came	up	with	the	following	assumptions.	

	

Research	Question	1:	 Is	 the	aesthetics	 judged	the	same	way	by	a	human	being	and	by	a	

semi-automated	software	(QUESTIM)?	

 Hypothesis	 1:	There	 is	 a	 link	 between	 the	 same	 type	 of	 variables	 computed	 in	

QUESTIM	and	those	computed	in	Reinecke’s	study.		

 Hypothesis	2:	The	variables	computed	in	each	study	impact	 in	the	same	way	the	

visual	appeal	(aesthetics	score).		
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Research	 Question	 2:	 Do	 both	 studies	 measure	 variables	 that	 enable	 aesthetics	 to	 be	

judged	accurately?	

 Hypothesis	 3:	All	 the	 studied	 variables	 (as	 measured	 by	 the	 specific	 formulas)	

influence	the	visual	appeal	(aesthetics	score).	

 Hypothesis	4:	The	variables	influencing	the	visual	appeal	(aesthetics	score)	can	be	

ranked.		

	

Research	 Question	 3:	 Would	 it	 be	 possible	 to	 anticipate	 the	 aesthetics	 success	 of	 a	

Graphical	Interface?		

 Hypothesis	 5:	 The	 ten	 templates	 show	 similar	 results	 as	 the	 417	 websites	

previously	analyzed	after	being	processed	in	QUESTIM.			

	

To	better	illustrates	the	framework	of	our	research,	we	conceived	a	visual	representation	

of	 the	 assumed	 relations	 of	 our	 model	 (see	 graph	 below).	 It	 demonstrates	 on	 which	

variables	 and	 previous	 studies	 we	 based	 our	 investigation.	 We	 intended	 to	 identify	 the	

independent	as	well	as	the	dependent	variables,	and	clarified	which	tests	we	conducted	to	

get	the	best	analysis.		
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Figure	12	-	Visual	representation	of	the	assumptions	

As	 the	 main	 analysis	 of	 this	 thesis	 aims	 to	 find	 a	 way	 to	 accurately	 measure	 the	

aesthetics	of	graphical	user	interfaces,	we	believed	it	was	appropriate	to	conduct	an	overall	

comparative	 study,	 based	on	 the	assumptions	 and	 research	questions.	 This	 study	 involves	

different	 tests,	 such	 as	 correlation,	 multiple	 linear	 regression	 and	 a	 descriptive	 analysis	

combined	with	a	specific	comparison.	As	explained	previously,	it	would	allow	us	to	come	up	

with	some	conclusions	as	well	as	recommendations,	but	most	importantly	validate	or	refute	

our	assumptions.	
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4. Methodology	
	

Before	going	through	any	statistical	analysis,	it	is	fundamental	to	clarify	and	describe	the	

methodology	we	followed	to	articulate	this	thesis.	We	will	first	explain	how	we	defined	the	

main	 topic	and	 its	goal.	Then	we	will	describe	how	data	were	collected	and	analyzed.	 It	 is	

important	to	mention	that	we	based	our	methodology	on	the	concept	and	theory	explained	

by	Creswell	(Creswell,	2013).	

	

4.1. Study	Design	
	
4.1.1. Research	topic	and	its	purpose	
	

Defining	a	research	topic	requires	following	a	few	mandatory	steps.	First,	the	topic	was	

picked	as	we	have	shown	a	strong	 interest	 in	this	domain.	Then,	we	made	sure	that	there	

was	 enough	 related	 literature	 available,	 and	 that	 our	 analysis	 could	 rely	 on	 previous	

experiments	showing	convincing	results.	It	was	also	of	prime	importance	to	define	a	precise	

scope	of	study:	not	too	wide	but	not	too	small.	This	was	to	ensure	a	leading	structure	and	to	

avoid	getting	off	track	our	main	matter;	or	in	other	words,	a	framework	that	would	not	be	

too	restrictive,	and	that	would	provide	new	and	fresh	outcomes.		

	

This	thesis	has	a	main	purpose	of	confirming	and	validating	our	assumptions,	and	at	the	

same	time	defining	precise	aesthetics	measurement	methods.	As	a	matter	of	fact,	we	want	

to	 provide	 our	 readers,	 and	most	 importantly	 user	 interface	 designers	with	 new	 insights.	

Therefore,	 we	 designed	 a	 comparative	 study	 to	 correlate	 the	 results	 of	 different	

experiments,	using	theory	to	support	and	enhance	our	reasoning.	As	mentioned	previously,	

in	 the	section	above,	we	defined	various	hypotheses	aiming	 to	prove	 that	 there	are	 some	

relations	between	the	overall	aesthetics	score	and	the	components	of	a	website,	such	as	the	

colorfulness,	the	complexity	and	the	balance.	By	confronting	the	results	of	different	studies,	

we	would	 potentially	 be	 able	 to	 detect	 a	 general	 pattern,	 or	 at	 least	 point	 out	 some	 key	

features	that	should	always	be	considered	in	an	interface	design.	
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After	choosing	a	clear	topic	and	designing	the	structure	of	our	study,	we	focused	on	the	

problematic	 to	 develop	 our	 assumptions	 and	 research	 questions,	which	 has	 already	 been	

described	in	the	previous	section.		

	
4.1.2. Research	method	
	

According	to	Creswell	(2013),	as	our	analysis	aims	in	a	first	step	to	test,	and	in	a	second	

step	to	verify	various	hypotheses,	we	can	assert	that	we	use	a	quantitative	approach	for	our	

study.	 This	 type	 of	 approach	 examines	 a	 theory	 by	 defining	 a	 set	 of	 assumptions,	 and	

collecting	a	 large	amount	of	data	 so	as	 to	have	an	accurate	 representation	of	 the	 studied	

population.	 The	 data	 are	 gathered	 and	 then	 analyzed	 employing	 hypothesis	 testing	 and	

statistical	procedures.	This	approach	enables	attitudes,	and	opinions	toward	a	specific	topic,	

to	 be	 measured.	 This	 process	 also	 allows	 variables	 of	 interest	 to	 be	 identified	 and	 then	

relates	them	in	questions	or	hypotheses.			

	
4.1.3. Data	collection,	cleaning	and	preparation	

	 	
To	begin	our	comparative	study,	we	first	had	to	collect	data	by	computing	a	total	of	430	

websites	in	the	applicative	software	QUESTIM.	It	should	be	noted	that	we	used	the	sample	

suggested	 in	 Reinecke’s	 research	 involving	 a	 set	 of	 430	 different	 websites.	 Indeed,	 this	

sample	was	empirically	validated	and	covers	a	representative	population	gathering	diverse	

cultures.	Therefore,	we	believed	it	would	be	suitable	for	our	research.	For	each	website,	we	

collected	 4	 different	 files,	 namely,	 a	 .csv	 (comma-separated	 value),	 containing	 the	

experiment	results,	a	.json	(JavaScript	Object	Notation),	gathering	the	coordinates	of	defined	

zones,	and	two	.png	(Portable	Network	Graphics),	one	original	screenshot,	and	a	second	one	

with	the	defined	zones	that	are	required	to	run	in	QUESTIM	(see	appendices).	After	that,	we	

had	to	gather	all	the	measurement	results	in	a	single	file.	At	the	same	time,	as	our	analysis	

aims	to	compare	the	results	obtained	by	Reinecke	and	those	obtained	using	QUESTIM,	we	

had	 to	 aggregate	 Reinecke’s	 results	 in	 that	 same	 file.	 In	 figure	 9	 (below)	 we	 decided	 to	

present	a	non-exhaustive	illustration	of	the	zone	definition	on	QUESTIM.	
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Figure	13	-	Illustration	of	the	zone	definition	in	QUESTIM	

 
We	thought	 it	would	be	appropriate	to	clean	and	prepare	our	database	to	exclude	any	

absurd	or	missing	data,	and	to	prevent	them	from	interfering	in	our	analysis.	Moreover,	as	

our	 analysis	 is	based	on	a	 comparison	between	 two	different	 studies,	 it	was	 important	 to	

match	the	number	of	results.	Therefore,	after	proceeding	to	this	refining	phase,	our	sample	

size	amounts	to	417	websites.	Indeed,	we	excluded	the	following	data:	english_6,	31,	53,	84,	

110,	 126,	 127,	 227,	 285,	 296,	 301	 and	 foreign_45,	 56	 of	 our	 sample	 because	 there	were	

some	missing	data	such	as	some	scores.	We	assumed	that	a	loss	of	only	13	results	would	not	

affect	our	analysis	considering	that	the	rest	of	our	sample	remained	sufficient.		

	

Afterwards,	we	had	to	define	the	type	of	each	variable	we	were	confronted	with,	which	

is	 a	 crucial	 step	 as	 the	 hypothesis	 testing	 procedure	 depends	 on	 the	 type	 of	 variable	we	

assign	 in	our	SPSS	database.	 Indeed,	depending	on	the	type	of	variable,	 the	adequate	test	

will	vary.	

	
4.1.4. Data	analysis	and	comprehension		

	

Before	starting	any	statistical	analysis,	 it	 is	fundamental	to	understand	the	role	of	each	

variable	and	 the	way	 in	which	 they	are	measured	and	computed.	Both	 studies	provided	a	

certain	number	of	variables:	44	 in	Reinecke’s	experiment	to	be	precise	and	17	when	using	
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QUESTIM.	 We	 focused	 our	 analysis	 on	 only	 three	 key	 variables	 computed	 by	 Reinecke	

(rawcomplexity,	 rawcolorfulness	 and	 score	 (visual	 appeal)),	 because	 these	 three	 variables	

were	evaluated	by	human	beings.		Regarding	the	data	provided	by	QUESTIM,	we	decided	to	

focus	on	nine	variables	out	of	the	17	(balance,	equilibrium,	density,	concentricity,	simplicity,	

proportion,	symmetry,	colorfulness	and	compression	complexity),	as	they	seemed	the	most	

relevant	 to	 test	 our	 hypotheses.	 As	 explained	 previously,	 the	 data	 from	 Reinecke’s	

experiment	 were	 collected	 among	 humans,	 while	 those	 from	 QUESTIM	 were	 computed	

using	different	algorithms.	Regarding	what	they	measure,	most	of	them	are	explicit	by	their	

name,	but	to	ensure	a	good	comprehension	of	our	study,	we	believed	 it	was	 important	to	

detail	them	and	give	a	brief	illustration	of	each	in	order	to	help	visualize	what	they	refer	to.	

	

 Visual	appeal	

The	visual	appeal	refers	to	the	overall	aesthetics	of	an	interface	(rated	on	a	9-point	Likert	

scale	in	Reinecke’s	experiment).			

	

 Balance	

According	to	Ngo	(2001),	the	balance	refers	to	the	distribution	of	the	optical	weight	in	a	

picture.	 The	 balance	 can	 be	 understood	 as	 being	 the	 weight	 perception	 given	 to	 specific	

objects	in	a	picture.		

	
Figure	14	-	Illustration	of	the	balance	

Source:	Vanderdonckt,	J.,	&	Gillo,	X.	(1994,	June).	Visual	techniques	for	traditional	and	multimedia	layouts.	
In	Proceedings	of	the	workshop	on	Advanced	visual	interfaces	(pp.	95-104).	ACM,	p.2.	
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 Equilibrium	

The	equilibrium	refers	to	the	disposition	of	the	contents	of	a	page,	which	is	considered	

as	the	layout.	According	to	Ngo	(2000),	there	is	equilibrium	when	the	layout	is	centered,	and	

thus	can	be	superposed	with	the	frame	center.	

	
Figure	15	-	Illustration	of	the	equilibrium	

Source:	Zen,	M.	(2017).	A	methodology	for	assessing	aesthetics	of	a	Graphical	User	Interface	of	an	Information	
System	by	(Semi-)	automatic	Evaluation	of	Visual	Metrics.	(PhD	thesis).	Université	catholique	de	Louvain,	

Louvain-la-Neuve,	p.135.	

 Density	

The	density	 of	 an	 interface	 refers	 to	 the	 number	 of	 objects	 covering	 the	 screen	 (Ngo,	

2000).	

	
Figure	16	-	Illustration	of	the	density	

Source:	Zen,	M.	(2017).	A	methodology	for	assessing	aesthetics	of	a	Graphical	User	Interface	of	an	Information	
System	by	(Semi-)	automatic	Evaluation	of	Visual	Metrics.	(PhD	thesis).	Université	catholique	de	Louvain,	

Louvain-la-Neuve,	p.132.	

 Concentricity	

As	the	name	of	the	variable	indicates,	the	concentricity	evaluates	whether	the	objects	on	

the	screen	are	concentrated	in	the	center	of	the	page	or	not	(Zen,	2016).		

	
Figure	17	-	Illustration	of	the	concentricity	

Source:	Zen,	M.	(2017).	A	methodology	for	assessing	aesthetics	of	a	Graphical	User	Interface	of	an	Information	
System	by	(Semi-)	automatic	Evaluation	of	Visual	Metrics.	(PhD	thesis).	Université	catholique	de	Louvain,	

Louvain-la-Neuve,	p.135.	
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 Simplicity	

According	to	Vanderdonckt	(1994),	the	simplicity	is	the	directness	and	the	singleness	of	

the	layout.	It	must	be	free	from	any	secondary	complications	or	sophistications.		

	
Figure	18	-	Illustration	of	the	simplicity	

Source:	Vanderdonckt,	J.,	&	Gillo,	X.	(1994,	June).	Visual	techniques	for	traditional	and	multimedia	layouts.	
In	Proceedings	of	the	workshop	on	Advanced	visual	interfaces	(pp.	95-104).	ACM,	p.3.	

 
 Proportion	

The	proportion	refers	to	the	design	of	an	interface.	The	objects	of	the	screen	must	follow	

some	ratio	considered	as	aesthetically	pleasant	(Zen,	2016).	

	
Figure	19	-	Illustration	of	the	proportion	

Source:	Vanderdonckt,	J.,	&	Gillo,	X.	(1994,	June).	Visual	techniques	for	traditional	and	multimedia	layouts.	
In	Proceedings	of	the	workshop	on	Advanced	visual	interfaces	(pp.	95-104).	ACM,	p.3.	

 
 Symmetry	

According	 to	 Arnheim	 (1954),	 the	 symmetry	 is	 the	 exact	 correspondence	 of	 form,	 or	

object	on	the	opposite	sides	of	a	center	or	axis.		

	
Figure	20	-	Illustration	of	the	symmetry	

Source:	Vanderdonckt,	J.,	&	Gillo,	X.	(1994,	June).	Visual	techniques	for	traditional	and	multimedia	layouts.	
In	Proceedings	of	the	workshop	on	Advanced	visual	interfaces	(pp.	95-104).	ACM,	p.2.	
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 Colorfulness	

The	colorfulness	of	an	interface	refers	to	its	intensity	of	colors	(Zen,	2016).		

	
Figure	21	-	Illustration	of	colorfulness	

Source:	Zen,	M.	(2017).	A	methodology	for	assessing	aesthetics	of	a	Graphical	User	Interface	of	an	Information	
System	by	(Semi-)	automatic	Evaluation	of	Visual	Metrics.	(PhD	thesis).	Université	catholique	de	Louvain,	

Louvain-la-Neuve,	p.136.	

 Compression	Complexity	

The	compression	complexity	is	a	variable	that	intents	to	compute	the	complexity,	using	

the	 size	 of	 a	 compressed	 image,	 as	 this	 measure	 has	 been	 previously	 validated	 and	

suggested	by	Riglis	(1998).			

	

Now	that	we	have	a	better	insight	of	the	variables	used	in	our	study,	we	can	move	on	to	

the	 statistical	 part	 of	 our	 analysis,	 and	 proceed	 to	 test	 our	 different	 hypotheses.	 It	 is	

important	 to	mention	 that	 these	 variables	 have	 been	 tested	 and	 validated	 to	 be	 used	 in	

previous	studies	(Ngo	et	al.,	2000;	Vanderdonckt	and	Gillo,	2013).		
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5. Statistical	Analysis	
	

In	 this	section,	we	will	develop	our	statistical	procedure	and	 its	 results.	As	a	 reminder,	

we	 based	 our	 investigation	 on	 the	 different	 assumptions	 and	 research	 questions	 that	we	

developed	earlier.	Thus,	this	section	is	articulated	around	one	global	question:	“Is	it	possible	

to	measure	the	aesthetics	of	Graphical	Interfaces?”,	from	which	stem	all	our	hypotheses	and	

research	 questions.	 Conducting	 a	 very	 specific	 study	 on	 our	 database	 will	 enable	 us	 to	

validate	or	refute	our	assumptions,	and	therefore	come	up	with	some	relevant	conclusions.	

	

5.1. Is	it	possible	to	measure	the	aesthetics	of	Graphical	Interfaces?	
	

In	 this	 phase	 of	 our	 analysis,	 we	 intend	 to	 answer	 the	 main	 question	 by	 testing	 our	

hypotheses	and	relating	our	variables	of	interest.	To	do	so,	we	must	choose	the	appropriate	

tests	accordingly	to	the	different	type	of	variables	we	are	confronted	with.	To	examine	best	

our	database,	we	decided	to	use	a	predictive	analytics	software	proposed	by	IBM,	known	as	

SPSS	Statistics.	Indeed,	this	program	offers	a	large	spectrum	of	tests,	giving	precise	statistical	

analysis,	 reporting,	 predictive	 modeling,	 data	 mining,	 decision	 management/deployment	

and	big	data	analytics	(IBM,	2017).	It	should	be	noted	that	before	running	any	test,	we	made	

sure	 that	 the	 application	 conditions	 were	met	 accordingly	 to	 the	 nature	 of	 the	 test	 (see	

appendices).	Moreover,	it	is	also	important	to	note	that	we	decided	to	resort	to	the	Pearson	

correlation	instead	of	the	Kendall	correlation	for	different	reasons.	Firstly,	according	to	Field	

(2009)	 the	Pearson	correlation	 is	 “an	accurate	measure	of	 the	 linear	 relationship	between	

two	variables”	when	 the	data	are	 considered	as	 interval	data,	which	 is	our	 case	 since	our	

variables	 are	 computed	 on	 a	 scale	 going	 from	1	 to	 9	 (Field,	 2009,	 p.	 177).	 	 Secondly,	 the	

Pearson	 correlation	 is	 the	most	 widely	 used	 in	 comparison	 to	 the	 two	 others	 correlation	

methods	 (Statistics	 Solutions,	 2017).	 Besides,	 the	 studied	 variables	 should	 be	 normally	

distributed,	 and	 therefore	 the	 related	 application	 conditions	 (aka	 assumptions)	 should	 be	

validated.	 This	 is	 the	 case	 in	our	 study.	 Lastly,	 the	Kendall	 correlation	 is	 a	non-parametric	

correlation	 and	 should	 be	 used	 when	 examining	 a	 small	 data	 set,	 which	 is	 not	 our	 case.	

Indeed,	we	have	a	large	data	set.	
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Before	going	 through	 the	 testing	 section,	 it	 is	 important	 to	 remind	 the	nature	of	 each	

variables	 to	 understand	 their	 role	 in	 the	 analysis.	 Therefore,	 we	 have	 gathered	 all	 the	

variables	in	a	table	in	order	to	have	a	clear	idea	of	their	nature.	

VARIABLES	 NATURE	

Rawcolorfulness	 Independent	

Colorfulness	 Independent	

Rawcomplexity	 Independent	

Compressioncomplexity	 Independent	

Equilibrium	 Independent	

Simplicity	 Independent	

Balance	 Independent	

Proportion	 Independent	

Density	 Independent	

Concentricity	 Independent	

Symmetry	 Independent	

Score	 Dependent	

Table	1	-	Recapitulative	table	of	the	nature	of	each	variable	

 
5.1.1. 	Research	Question	1:	Is	the	aesthetics	judged	the	same	way	by	a	human	being	and	

by	a	dedicated	software	(QUESTIM)?	
	

For	this	very	first	research	question,	we	came	up	with	two	different	assumptions,	both	of	

which	 intend	 to	 compare	 and	 evaluate	 the	 relation	 between	 the	 variables	 computed	 by	

QUESTIM	and	 those	 resulting	 from	Reinecke’s	 experiments,	which	 are	 qualified	 as	 human	

reviews,	implying	that	they	are	supposedly	more	subjective.	

	

 Hypothesis	 1:	There	 is	 a	 link	 between	 the	 same	 type	 of	 variables	 computed	 in	

QUESTIM	and	those	computed	in	Reinecke’s	study.		

 

In	 this	hypothesis,	we	decided	to	correlate	 the	variables	 that	potentially	measured	the	

same	feature	among	each	experiment.	More	precisely,	we	decide	to	analyze	the	correlation	

between	 the	 two	 variables	 of	 colorfulness,	 and	 between	 those	 of	 complexity.	 All	 four	
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variables	were	defined	as	“scale”	variables,	which	is	the	reason	why	we	decided	to	use	the	

Pearson	 correlation	 test.	 This	 analysis	 produced	 two	 correlation	 tables:	 the	 first	 set	 of	

outputs	refers	to	the	variables	of	colorfulness,	while	the	second	set	of	outputs	refers	to	the	

variables	of	complexity.	

	
Table	2-	Descriptive	Statistics	

Table	2	 allows	us	 to	 claim	 that	 the	 two	variables	have	a	positive	 skewness	 (0,085	and	

0,255),	which	reflects	a	long	distribution	tail	on	the	right.	In	addition,	both	variables	have	a	

negative	kurtosis	(-0,540	and	-0,609),	which	reflects	a	platykurtic2	distribution.	

	
Table	3	-	Correlations	

Hypothesis	test	

!":	% = 0	

!(:	% ≠ 0	

Table	3	allows	us	 to	 state	 that	 the	 two	variables	of	 colorfulness	are	 correlated,	 as	 the	

level	of	significance	is	lower	than	0,05	(0,000).	Therefore,	we	can	reject	the	null	hypothesis	

(!").	Moreover,	we	observe	that	the	coefficient	of	correlation	is	0,344,	which	indicates	the	

direction	 or	 the	 degree	 of	 the	 relation	 between	 those	 two	 variables.	 In	 this	 case,	 the	

variables	are	positively	correlated,	which	implies	that	if	the	colorfulness	is	rated	as	high	by	

humans	 in	 Reinecke’s	 study,	 it	will	 be	 classified	 as	 very	 colorful	 by	QUESTIM.	 Let	 us	 now	

have	a	look	at	the	second	set	of	outputs	referring	to	the	variables	of	complexity.	

                                                
2 A	platykurtic	distribution	refers	to	a	distribution	less	clustered	around	the	mean. 
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Table	4	-	Descriptive	Statistics	

Table	4	 allows	us	 to	 claim	 that	 the	 two	variables	have	a	positive	 skewness	 (0,077	and	

0,380),	which	reflects	a	 long	distribution	tail	on	the	right.	 In	addition,	rawcomplexity	has	a	

negative	 kurtosis	 (-,578),	 which	 reflects	 a	 platykurtic	 distribution,	 while	 the	

compressioncomplexity	 has	 a	 positive	 kurtosis	 (0,326),	 which	 reflects	 a	 leptokurtic3	

distribution.	

	
Table	5	-	Correlations	

Hypothesis	test	

!":	% = 0	

!(:	% ≠ 0	

	 Table	 5	 enables	 us	 to	 claim	 that	 the	 two	 variables	 of	 complexity	 are	 correlated	 as	

well,	as	the	level	of	significance	is	lower	than	0,05	(0,000).	Therefore,	we	can	reject	the	null	

hypothesis	 (!").	Moreover,	we	 observe	 that	 the	 coefficient	 of	 correlation	 is	 0,757,	which	

implies	a	strong	positive	correlation	between	those	variables.	Again,	it	allows	us	to	say	that	if	

the	 complexity	 is	 rated	 as	 high	 by	 humans	 in	 Reinecke’s	 study,	 it	 will	 be	 defined	 as	 very	

complex	by	QUESTIM	as	well.	

	

	

	

                                                
3 A	leptokurtic	distribution	refers	to	a	distribution	more	clustered	around	the	mean.	 
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Therefore,	 these	 two	 first	 tests	 suggest	 that	 human	 beings	 and	 semi-automated	

applicative	 software	 such	 as	 QUESTIM	 potentially	 evaluate	 and	 judge	 the	 aesthetics	 in	 a	

similar	manner,	 as	 the	variable	of	 interest	appears	 to	be	positively	 correlated.	 Let	us	now	

focus	on	the	second	hypothesis,	which	is	the	following.	

	

 Hypothesis	2:	The	variables	computed	in	each	study	impact	 in	the	same	way	the	

visual	appeal	(aesthetics	score).		

	

In	 this	 hypothesis,	 we	 intend	 to	 evaluate	 the	 impact	 of	 the	 four	 same	 variables	

(rawcomplexity,	 compressioncomplexity,	 colorfulness,	 and	 rawcolorfulness)	 on	 the	

aesthetics	score.	Therefore,	as	we	were	confronted	with	“scale”	variables,	we	assumed	that	

the	appropriated	test	would	be	a	multiple	linear	regression;	however,	we	decided	to	run	the	

Pearson	Correlation	test	 first,	 to	get	the	 individual	correlations.	 In	this	case,	the	aesthetics	

score	 is	 classified	 as	 the	 dependent	 variable,	 while	 the	 four	 others	 are	 considered	 as	

independent	variables.			

	
Table	6	-	Correlations	

On	 Table	 6	 above	 though,	 we	 see	 that	 all	 the	 variables	 are	 correlated	 to	 the	

aesthetics	 score,	 except	 for	 the	 colorfulness.	 Regarding	 the	 coefficient	 of	 correlation,	 we	

observe	that	all	the	variables	are	negatively	correlated.	This	thus	implies	that	the	higher	the	
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complexity	 and	 the	 colorfulness	 are	 rated,	 the	 lower	 the	 aesthetics	 score	 will	 be.	 Let	 us	

move	on	to	the	outputs	of	the	multiple	linear	regression.		

	
Table	7	-	Model	Summary	

In	Table	7,	we	observe	that	the	adjusted	R	Square	amounts	to	0,179,	which	implies	that	

17,9%	 of	 the	 total	 variation	 of	 the	 score	 is	 explained	 by	 the	 variation	 of	 the	 four	

independent	 variables.	 This	presents	 the	 importance	of	 the	association	of	 these	variables.	

The	significance	of	 the	association	 is	presented	 in	 the	appendices	 (see	appendix	3).	 Let	us	

examine	the	test	results.	

	
Table	8	-		Coefficients	

Hypothesis	test	

(1) !":	*( = 0	

!(:	*( ≠ 0	

	

(2) !":	*+ = 0	

!(:	*+ ≠ 0	

	

In	this	test,	we	intend	to	see	if	the	four	independent	variables	play	a	role	in	influencing	

the	aesthetics	score.	On	the	coefficients	table	above,	which	results	from	the	multiple	linear	

regression,	 we	 observe	 that	 only	 the	 colorfulness	 and	 the	 compressioncomplexity	 are	

significant.	We	can	thus	reject	the	null	hypothesis	for	the	following	tests:	(3)	and	(4).	Indeed,	

their	level	of	significance	is	lower	than	0,05.		These	results	could	be	explained	as	followed:	

the	four	studied	variables	are	supposed	to	predict	the	aesthetic	score	but,	when	computed	

(3)!":	*/ = 0 

!(:	*/ ≠ 0	

	

(4)!":	*1 = 0 

!(:	*1 ≠ 0	
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together	 in	 a	 multiple	 linear	 regression,	 some	 appear	 to	 have	 a	 stronger	 correlation	 in	

predicting	 the	aesthetic	 score.	 In	our	 case,	 the	 rawcomplexity	and	 rawcolorfulness	appear	

not	significant	in	contrast	with	the	two	others.	This	could	imply	that	the	variables	computed	

by	QUESTIM	are	better	predictors	of	the	aesthetics	than	human	reviews.		

	

The	 Pearson	 correlation	 table	 gives	 us	 the	 individual	 correlations,	 while	 the	 multiple	

linear	regression	model	gives	us	the	correlation	where	all	 the	variables	are	combined	with	

each	 other.	 It	 is	 important	 to	 mention	 that	 the	 multiple	 linear	 regression	 model	 is	

considered	 a	more	 accurate	 prediction.	 Therefore,	 this	 table	 enables	 us	 to	 claim	 that	 the	

compressioncomplexity,	the	colorfulness	both	contribute	to	predicting	the	aesthetics	score.		

	

These	first	outcomes	enable	us	to	answer	our	first	research	question,	and	assert	that	the	

aesthetics	of	graphical	interfaces	is	only	partially	judged	similarly	by	a	human	being	and	by	

dedicated	applicative	software.	Indeed,	half	the	variables	predict	the	aesthetics	score.	In	the	

multiple	 linear	 regression,	 the	 rawcomplexity	 and	 the	 rawcolorfulness,	 resulting	 from	

Reinecke’s	 study,	 are	 not	 significant,	 which	 implies	 that	 these	 variables	 should	 not	 be	

considered	in	the	model.	On	top	of	that,	when	we	run	a	multiple	linear	regression	using	the	

“stepwise	 method”,	 which	 intends	 to	 define	 the	 regression	 model	 gathering	 the	 most	

significant	variables	only,	we	observe	that	only	the	compressioncomplexity	is	significant	(see	

table	below).	The	program	progressively	adds	more	variables	in	the	model	(one	at	the	time),	

until	all	the	significant	predictors	appear	in	the	model.		

	
Table	9	-	Model	Summary	

In	Table	9,	we	observe	that	the	adjusted	R	Square	amounts	to	0,171,	which	implies	that	

17,1%	 of	 the	 total	 variation	 of	 the	 score	 is	 explained	 by	 the	 variation	 of	 the	

compressioncomplexity.	
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Table	10	-	Coefficients	

It	gives	us	the	following	equation:	

23456 = 78 + 7:;<=>?@AAB<C;<=>D@EBFG	

So,	

23456 =H, :8J − L, MNO	(;<=>?@AAB<C;<=>D@EBFG)	

The	 stepwise	 method	 gives	 the	 strongest	 model,	 which	 implies	 that	 the	

compressioncomplexity	 is,	 statistically,	 the	 only	 strong	 predictor	 for	 the	 aesthetic	 score.	

However,	 the	 three	 other	 variables	might	 not	 appear	 as	 significant,	 statistically,	 but	 they	

may	have	an	impact	anyway,	although	less	obvious.	

	
5.1.2. Research	Question	2:	Do	both	studies	measure	variables	that	enable	aesthetics	to	be	

judged?	
	

This	 second	 research	question	 focuses	on	 the	variables	 that	have	not	been	considered	

yet.	Therefore,	we	intend	to	see	if	all	the	other	variables	of	interest	computed	by	QUESTIM,	

play	a	 role	 in	predicting	 the	aesthetics	 score.	We	also	attempt	 to	highlight	which	of	 them	

influence	the	score	the	most,	and	in	which	manner	(positively,	or	negatively).		

	

 Hypothesis	 3:	All	 the	 studied	 variables	 (as	 measured	 by	 the	 specific	 formulas)	

influence	the	visual	appeal	(aesthetics	score).	

	

As	 explained	 just	 above,	 for	 this	 third	 hypothesis,	 we	 focus	 on	 the	 rest	 of	 the	

independent	variables,	i.e.	the	simplicity,	the	balance,	the	equilibrium,	the	concentricity,	the	

proportion,	 the	 symmetry,	 and	 the	 density,	 in	 order	 to	 evaluate	 their	 influence	 on	 the	

aesthetics	 score.	 Therefore,	 we	 decided	 to	 first	 study	 each	 of	 them	 separately	 and	

independently	from	the	others,	and	analyze	their	correlation	with	the	aesthetic	score	using	

the	 Pearson	 correlation.	 After	 that,	 we	 decided	 to	 run	 a	 multiple	 linear	 regression,	 to	

consider	their	impact	when	studied	all	together.	This	gives	us	the	following	tables.		
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Table	11	-	Correlations	

	

Hypothesis	test	

	

(1) !":	r( = 0	

!(:	r( ≠ 0	

	

(2) !":	r+ = 0	

!(:	r+ ≠ 0	

	

(3) !":	r/ = 0	

!(:	r/ ≠ 0	

	

	

	

On	table	11,	on	the	one	hand,	we	observe	that	the	balance,	the	density,	the	simplicity,	

the	proportion	and	the	symmetry	are	correlated	to	the	aesthetics	score.	Indeed,	their	level	

of	significance	appears	to	be	lower	than	0,05.	We	can	thus	reject	the	null	hypothesis	for	the	

following	 tests:	 (1),	 (3),	 (5),	 (6)	 and	 (7),	 and	 claim	 that	 these	 five	 variables	 play	 a	 role	 in	

(4)	!":	r1 = 0 

!(:	r1 ≠ 0	

	

	(5)	!":	rP = 0 

!(:	rP ≠ 0	

	

(6)	!":	rQ = 0 

!(:	rQ ≠ 0	

	

(7)	!":	rR = 0 

!(:	rR ≠ 0	
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predicting	the	aesthetics	score	independently	from	each	other;	while	on	the	other	hand,	the	

equilibrium	and	the	concentricity	are	not	correlated,	as	their	significance	level	is	higher	than	

0,05,	which	 implies	 that	 their	 impact	 on	 the	 aesthetics	 score	 is	 not	 statistically	 observed.	

Therefore,	we	cannot	reject	the	null	hypothesis	for	the	tests	(2)	and	(4).			 	

	

This	 leads	us	 to	 the	analysis	of	 the	multiple	 linear	 regression	 table.	 It	 should	be	noted	

that	 again,	 we	 ran	 the	 test	 using	 the	 “stepwise	 method”,	 which	 enables	 only	 the	 most	

significant	variables	to	be	gathered.	The	program	thus	ran	the	test	several	times	to	get	the	

best	 model.	 Therefore,	 as	 we	 can	 observe	 on	 the	 output	 below,	 there	 remain	 only	 five	

relevant	variables,	namely,	the	simplicity,	proportion,	equilibrium,	density	and	balance.	

	
Table	12	-	Model	Summary	

On	 table	12,	we	observe	 that	adjusted	R	Square	amounts	 to	0,116,	which	 implies	 that	

11,6%	of	the	total	variation	of	the	score	is	explained	by	the	variation	of	the	five	independent	

variables.	The	significance	of	 the	association	 is	presented	 in	 the	appendices	 (see	appendix	

4).	Let	us	examine	the	coefficients	of	this	multiple	linear	regression.	
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Table	13	-	Coefficients	

Hypothesis	test	

(1) !":	*( = 0	

!(:	*( ≠ 0	

	

(2) !":	*+ = 0	

!(:	*+ ≠ 0	

	

	

It	gives	us	the	following	equation:	

23456 = 78 + 7:AB=>DB;BFG + 7N>?<><?FB<C + 7L@STBDBU?BT= + 7JV@CABFG + 7WUXDXC;@	

So,	

23456 =H, JHJ − W, 8YN	 AB=>DB;BFG + 8, JHN	 >?<><?FB<C − 8, :Y:	 @STBDBU?BT= −

N, 8Y:	 V@CABFG + 8, OW:	(UXDXC;@)		

	

In	this	test,	we	intend	to	see	which	independent	variables	influence	the	aesthetics	score.	

In	the	coefficient	table	above,	we	observe	that	the	fifth	model	is	the	version	that	gathers	the	

most	significant	variables,	as	their	level	of	significance	is	lower	than	0,05.	The	fact	that	they	

(3)	!":	*/ = 0 

!(:	*/ ≠ 0	

	

(4)	!":	*1 = 0 

!(:	*1 ≠ 0	

	

(5)	!":	*P = 0 

!(:	*P ≠ 0	

	



	

	

56.	

are	 significant	 indicates	 that	 they	 influence	 the	 aesthetics	 score	 and	 are	 considered	 as	

predictors.	We	can	thus	reject	the	null	hypothesis	for	the	following	tests:	(1),	(2),	(3),	(4)	and	

(5).	These	results	could	be	explained	as	followed:	since	the	concentricity	and	the	symmetry	

have	been	removed	from	the	model,	it	implies	that	they	do	not	predict	the	aesthetic	score.	

Truth	is	that	a	study	conducted	by	Swaddle	and	Cuthill	(1995)	have	revealed	that	the	face’s	

symmetry	did	not	predict	its	attractiveness.	Indeed,	more	symmetric	faces	were	rated	as	less	

attractive.	 This,	 thus	 confirms	 our	 results	 and	 the	 removal	 of	 the	 symmetry	 variable.	

Regarding	the	concentricity,	as	it	refers	to	the	concentration	of	the	objects	of	the	screen,	we	

believe	that	this	variable	is	less	relevant	in	assessing	the	aesthetics,	because	when	modeling	

an	interface,	designers	usually	tend	to	use	the	whole	screen	space	instead	of	concentrating	

everything	in	one	area.	This	may	be	the	reason	why	the	concentricity	was	removed	from	the	

model	as	it	did	not	predict	the	aesthetics	score	as	much	as	the	other	variables.		

	
Table	14	-	Correlations	

On	table	14	above	(gathering	the	five	significant	variables	only),	we	observe	similar	levels	

of	significance,	except	 for	 the	equilibrium,	which	 is	not	significant	anymore.	As	mentioned	

earlier,	 the	 variables	 that	 appear	 significant	 play	 a	 role	 in	 predicting	 the	 aesthetics	 score.	

However,	 it	 should	 be	 noted	 that	 the	 Pearson	 correlation	 table	 give	 us	 the	 individual	

correlations,	while	the	multiple	linear	regression	model	gives	us	the	correlation	where	all	the	

variables	are	combined	with	each	other.	It	 is	 important	to	mention	that	the	multiple	linear	
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regression	model	 is	considered	as	a	better	prediction.	Therefore,	this	output	enables	us	to	

claim	 that	 the	 density,	 the	 simplicity,	 the	 proportion,	 the	 balance,	 and	 the	 equilibrium	all	

contribute	 together	 in	predicting	 the	aesthetics	 score.	We	 can	 thus	 support	 that	 fact	 that	

some	of	the	variables	of	interest	influence	the	visual	appeal.	However,	the	concentricity	and	

the	symmetry	do	not	 influence	the	aesthetic	score	as	 they	were	excluded	from	the	model	

(see	appendix	4	“excluded	variables”).	As	explained	earlier,	the	“stepwise	method”	sorts	the	

variables	 according	 to	 their	 significance	 and	 provides	 a	 model	 that	 gathers	 the	 most	

significant	 variables.	 Thereby,	 these	 two-last	 variables	 were	 not	 considered	 as	 they	

appeared	not	to	be	significant.		

	

 Hypothesis	 4:	The	 studied	 variables	 influencing	 the	 visual	 appeal	 (aesthetics	

score)	can	be	ranked.		

	

In	this	hypothesis,	we	intent	to	determine	if	the	five	significant	variables	can	be	ranked,	

depending	 on	 their	 level	 of	 impact	 on	 the	 aesthetics	 score.	 Therefore,	 we	 analyzed	 the	

correlation	 table	 that	 results	 from	 a	multiple	 linear	 regression	 involving	 the	 five	 relevant	

variables	only	(defined	above).	As	explained	earlier,	the	multiple	linear	regression	is	a	better	

predictor	than	the	Pearson	correlation	because	it	provides	the	correlations	of	the	variables	

of	interest	in	association;	hence	the	use	of	this	correlation	output.	

	
Table	15	-	Correlations	
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On	 table	 15,	 we	 observe	 that	 the	 density,	 the	 proportion,	 and	 the	 balance	 positively	

influence	the	aesthetics,	while	 the	simplicity	negatively	 influences	the	aesthetics.	 It	should	

be	noted	that	the	equilibrium	is	not	considered	on	its	own,	as	this	variable	does	not	appear	

to	 be	 correlated	 to	 the	 aesthetics	 score.	 Consequently,	 on	 the	 one	 hand,	 the	 higher	 the	

density,	the	proportion	and	the	balance	are,	the	higher	the	aesthetics	score	will	be;	while	on	

the	other	hand,	the	higher	the	simplicity	is,	the	lower	the	aesthetics	score	will	be.	In	order	to	

rank	 these	 variables,	 we	 looked	 at	 their	 correlation.	 Regarding	 the	 positively	 correlated	

variables,	 first	 comes	 the	 proportion	 (influencing	 the	 score	 by	 20,9%),	 then	 the	 density	

(influencing	 the	 score	 by	 17,6%),	 and	 lastly	 the	 balance	 (influencing	 the	 score	 by	 12,2%).	

Regarding	 the	 negatively	 correlated	 variable,	 the	 simplicity	 is	 the	 only	 variable	 remaining,	

influencing	the	score	by	-23,5%.	However,	we	observe	that	for	all	the	variable	examined	in	

this	 test,	 the	 correlation	 is	 lower	 than	 the	 correlation	 of	 the	 variables	 studied	 earlier	

(compressioncomplexity	and	colorfulness).	We	can	thus	argue	that	the	different	variable	of	

interest	can	be	ranked	accordingly	to	their	correlation.	

	

These	tests	enable	us	to	answer	our	second	research	question.	Reinecke’s	study	clearly	

aims	 to	measure	 the	aesthetics	of	 graphical	user	 interface;	however,	 it	 is	 human	 reviews-

based.	 And	 as	 explained	 in	 the	 literature	 review,	 the	 real	 struggle	 is	 to	 gather	 accurate	

statistical	 results;	hence,	 the	 importance	of	 the	 results	given	 through	QUESTIM.	 Indeed,	 it	

provides	 interesting	measures	 that	could	be	used	 in	 interface	design.	Moreover,	 thanks	 to	

these	 tests,	 we	 can	 determine	 the	 importance	 of	 each	 variable	 of	 the	 visual	 appeal	 of	

graphical	interfaces.		

	

To	get	a	better	overview	of	the	variables	influencing	the	aesthetics	score,	we	decided	to	

run	 another	 stepwise	 multiple	 linear	 regression	 gathering	 all	 the	 significant	 variables	

together	 (i.e.	 the	 equilibrium,	 the	 simplicity,	 the	balance,	 the	proportion,	 the	density,	 the	

compressioncomplexity	and	the	colorfulness),	in	order	to	observe	their	impact	on	the	score,	

when	in	combination.	This	gave	us	the	following	output.		
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Table	16	-	Model	Summary	

On	table	16,	we	observe	that	the	adjusted	R	Square	amounts	to	0,357,	which	implies	that	

35,7%	of	the	total	variation	of	the	score	is	explained	by	the	variation	of	the	five	independent	

variables.		

	
Table	17	-	Coefficients	

In	this	output	(table	17),	we	notice	that	the	seventh	model	involves	only	five	significant	

variables	 out	 of	 the	 seven,	 namely,	 the	 compressioncomplexity,	 the	 proportion,	 the	
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equilibrium,	 the	 balance	 and	 the	 simplicity.	 Indeed,	 the	 significance	 level	 of	 these	 five	

variables	 is	 lower	 than	 0,05,	 implying	 the	 existence	 of	 an	 impact	 on	 the	 score	 when	 in	

combination.	 In	 order	 to	 rank	 them	 just	 like	 in	 the	 previous	 analysis,	 we	 ran	 a	 Pearson	

correlation	(see	table	below).		

	
Table	18	-	Correlations	

On	table	18,	we	observe	that	 the	proportion	and	the	balance	both	positively	 influence	

the	aesthetics	score,	by	20,9%	and	by	12,2%	respectively;	while	the	compressioncomplexity	

and	the	simplicity	negatively	influence	the	score,	by	-41,5%,	and	by	-23,5%,	respectively.	The	

equilibrium	appears	as	not	significant	on	its	own,	and	when	in	combination	with	the	others,	

it	negatively	influences	the	score	(see	coefficient	table	above).	These	results	thus	allow	us	to	

rank	the	variables	according	to	their	level	of	impact	on	the	aesthetics	score.		

	
5.1.3. Research	Question	3:	Would	it	be	possible	to	anticipate	the	aesthetics	success	of	a	

Graphical	Interface?		
	

For	this	last	research	question,	we	want	to	see	if	it	is	possible	to	anticipate	the	aesthetics	

success	of	graphical	 interfaces.	Therefore,	we	pushed	our	analysis	a	 little	 further.	 	 Indeed,	

we	decided	to	analyze	the	ten	best-seller	website	templates	from	Themeforest	(available	on	

https://themeforest.net),	 which	 is	 a	 famous	 website	 offering	 various	 types	 of	 website	
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templates.	We	thought	it	would	be	interesting	to	run	these	ten	websites	through	QUESTIM,	

and	to	then	examine	their	results.		

	

 Hypothesis	 5:	The	 ten	 templates	 show	 similar	 results	 as	 the	 417	 websites	

previously	analyzed	after	being	computed	in	QUESTIM.			

	

To	 orient	 our	 analysis,	 we	 formulated	 this	 last	 hypothesis.	 To	 determine	 if	 some	

similarities	do	exist,	we	believed	it	was	appropriate	to	examine	the	descriptive	statistics,	and	

then	to	compare	them	to	our	previous	results.		

	
Table	19	-	Descriptive	Statistics	

	

In	 this	 table,	 we	 observe	 that	 the	 mean	 for	 the	 balance,	 the	 equilibrium	 and	 the	

proportion	are	quite	high;	while	the	mean	for	the	simplicity	and	the	compressioncomplexity	

appear	 to	 be	 low.	 In	 the	 results	 obtained	 previously,	 we	 noted	 that	 the	 equilibrium,	 the	

simplicity	as	well	as	the	compressioncomplexity	were	negatively	correlated	to	the	aesthetics	

score	which	means	that	the	lower	they	are,	the	higher	the	aesthetics	score	will	be.	Besides,	

we	 observed	 the	 exact	 opposite	 regarding	 the	 balance	 and	 proportion.	 Indeed,	 these	

variables,	on	the	contrary,	are	positively	correlated	with	the	aesthetics	score.	This	thus	allow	

us	 to	 state	 that	 the	 balance	 and	 proportion	 should	 be	 the	 highest	 possible	 to	 get	 a	 high	

aesthetics	score,	while	the	equilibrium,	the	compressioncomplexity	and	the	simplicity	should	

be	the	lowest	possible,	which	is	the	case	in	our	analysis	of	the	ten	templates,	except	for	the	

equilibrium	which	is	surprisingly	highly	ranked.	That	being	said,	in	the	previous	analysis,	the	

equilibrium	has	always	shown	no	impact	when	individually	correlated	to	the	score.	It	should	
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also	be	noted	that	we	do	not	consider	the	concentricity,	the	symmetry,	the	colorfulness,	or	

the	density,	as	they	did	not	predict	the	aesthetics	score	in	the	previous	analysis.		

	

According	 to	 these	 results,	 we	 believe	 it	 would	 possible	 to	 anticipate	 the	 aesthetics	

success	of	a	graphical	interface.	Therefore,	in	the	design	process	of	a	graphical	user	interface	

(website),	 we	 are	 convinced	 that	 if	 we	 respect	 the	 “guidelines”,	 and	 intend	 to	 provide	 a	

website	 with	 high	 balance	 and	 proportion,	 but	 at	 the	 same	 time	 with	 low	

compressioncomplexity,	colorfulness	and	simplicity,	 there	would	be	a	high	probability	 that	

the	 website	 will	 be	 considered	 as	 aesthetically	 pleasing,	 as	 we	 would	 have	 followed	 the	

same	designing	pattern	as	the	then	best-seller	websites	templates.	

 
It	 should	be	noted	 that	 this	 last	 research	question	 represents	a	major	challenge	as	we	

wonder	 if	 it	 would	 possible	 to	 predict	 the	 aesthetic	 perception	 of	 a	 screen,	 before	 even	

testing	it	with	participants.	Uribe	et	al.	(2017),	suggest	an	evaluation	method	based	on	low-

level	 parameters.	 Indeed,	 computing	 a	 set	 of	 twenty,	 or	 more,	 formulas	 to	 predict	 the	

aesthetics	 seems	 a	 lot,	 and	 thus	 complex	 and	 time-taking.	 The	 approach	 and	 results	

presented	 in	Uribe	et	al.	 (2017)	analysis	 seem	promising	and	maybe	more	appropriate	 for	

such	a	pre-evaluation	phase.	Therefore,	we	believe	this	method	should	also	be	considered	

for	anticipating	the	aesthetic	success	of	interfaces,	using	a	simple	and	fast	approach.			
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6. Results	
	

In	this	section,	we	will	present	the	results	obtained	through	our	statistical	analysis.	These	

outcomes	 will	 enable	 us	 to	 validate	 or	 refute	 our	 different	 assumptions	 for	 the	 entire	

sample.	It	will	also	allow	us	to	test	the	relevance	of	our	conceptual	framework.	It	should	be	

noted	 that	 our	 sample	was	 empirically	 validated	 in	 Reinecke’s	 study.	 Indeed,	 it	 gathers	 a	

total	of	430	websites	from	all	types,	which	was	identified	as	a	representative	sample	of	the	

population.	However,	we	must	keep	in	mind	that	our	study	was	conducted	at	a	given	time	

and	that	our	society	evolves	constantly,	therefore,	our	results	and	findings	may	not	be	valid	

at	some	point	in	the	future.		

	

When	we	 tested	 the	 two	 first	 hypotheses,	which	 attempt	 to	 establish	 a	 link	 between	

Reinecke’s	study	and	QUESTIM,	we	first	observed	that	the	similar	variables	(rawcomplexity,	

rawcolorfulness,	 compressioncomplexity,	 and	 colorfulness)	 given	 in	 both	 studies,	 were	

correlated	two	by	two.	In	addition	to	that,	when	running	the	multiple	linear	regression,	we	

observed	that	only	two	variables	(the	compressioncomplexity	and	the	colorfulness)	had	an	

impact	 on	 predicting	 the	 aesthetics	 score.	 As	 a	matter	 of	 fact,	 when	 computing	 them	 all	

together,	 the	 rawcomplexity	 and	 the	 rawcolorfulness	 appeared	 not	 to	 be	 significant	

anymore,	which	implies	that	their	impact	on	the	aesthetic	score	is	not	statistically	observed	

when	in	combination	with	the	other	variables.	Another	interesting	fact,	is	that	when	looking	

at	 the	 individual	 correlation	 (Pearson	 correlation)	 of	 these	 four	 variables,	 this	 time	 the	

colorfulness	was	not	significant.	Then	we	ran	a	second	multiple	linear	regression,	using	the	

stepwise	 method,	 which	 highlighted	 that	 only	 the	 compressioncomplexity	 was	 significant	

and	 probably	 is	 the	 strongest	 predictor.	 However,	 we	must	 keep	 in	 mind	 that	 the	 other	

variables	may	have	an	impact	as	well,	although	their	significance	is	less	obvious.	So,	on	the	

whole,	 two	 variables	 influence	 the	 aesthetics	 score	 when	 in	 combination:	 the	

compressioncomplexity	and	the	colorfulness,	while	the	rawcomplexity	and	rawcolorfulness	

are	 left	 out	 due	 to	 their	 statistical	 irrelevance.	 This	 thus	 allowed	 us	 to	 state	 that	 human	

reviews	and	computed	measures	somewhat	judge	the	aesthetics	in	a	similar	manner	due	to	

their	correlation.	However,	the	variables	issued	from	QUESTIM	were	stronger	predictors	for	
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the	 aesthetic	 score,	 statistically	 speaking.	 Therefore,	 we	 can	 validate	 the	 two	 first	

hypotheses.			

	

Regarding	 the	 second	 set	 of	 hypotheses,	 which	 aim	 to	 determine	 if	 both	 studies	

fundamentally	 judge	the	aesthetics	of	graphical	user	 interfaces,	we	 focused	on	testing	 the	

variables	that	had	not	been	considered	yet.	This	thus	involved	variables	given	by	QUESTIM	

only,	as	those	resulting	from	Reinecke’s	study	had	all	already	been	examined	earlier.	Thanks	

to	 a	 multiple	 linear	 regression,	 using	 the	 stepwise	 method,	 we	 found	 out	 that	 only	 five	

variables	 (density,	 simplicity,	 proportion,	 balance	 and	 equilibrium)	 out	 of	 the	 seven	

remaining	had	an	impact	on	predicting	the	aesthetics	score,	as	their	significance	level	were	

lower	than	0,05.	After	defining	which	variables	were	significant,	we	intended	to	determine	if	

they	could	be	ranked	in	order	to	appraise	their	importance	individually.	Thus,	the	correlation	

table	(Pearson	correlation)	allowed	us	to	claim	that	the	proportion	positively	influenced	the	

score	by	20,9%,	closely	followed	by	the	density	and	the	balance,	which	positively	influenced	

the	scored	by	17,6%	and	by	12,2%	respectively.	The	simplicity	though	negatively	influenced	

the	 score	 by	 23,5%.	 It	 should	 be	 noted	 that	 the	 equilibrium	 is	 not	 presented	 because	 its	

significance	 level	 is	 higher	 than	 0,05,	 and	 thus	 does	 not	 influence	 the	 score	 on	 its	 own.	

Thanks	 to	 these	 results,	we	could	argue	 that	both	 studies	did	 indeed	computed	measures	

judging	the	aesthetics.	We	can	thus	validate	the	second	set	of	hypotheses.		

	

In	order	to	have	a	general	overview	of	all	the	significant	variables,	we	decided	to	analyze	

the	 regression	 model	 gathering	 all	 the	 variables	 that	 had	 been	 previously	 identified	 as	

significant	 in	 predicting	 the	 score	 (i.e.	 the	 equilibrium,	 the	 simplicity,	 the	 balance,	 the	

proportion,	 the	 density,	 the	 compressioncomplexity	 and	 the	 colorfulness),	 using	 the	

stepwise	 method.	 It	 followed	 that	 the	 colorfulness	 and	 the	 density	 were	 not	 significant	

anymore,	and	therefore	were	removed	from	the	model.	

	

In	the	last	research	question,	we	wanted	to	go	beyond	the	comparison	of	Reinecke’s	and	

QUESTIM	 results.	 Therefore,	we	 intended	 to	 determine	 to	what	 extent	 it	was	 possible	 to	

anticipate	 the	 aesthetics	 success	 of	 graphical	 user	 interfaces.	 To	 do	 so,	we	 conducted	 an	

analysis	of	the	scores	given	by	QUESTIM	to	the	ten	best-seller	templates	from	Themeforest,	

using	the	descriptive	tables.	This	allowed	us	to	uncover	that	the	mean	of	the	five	relevant	
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variables	matched	the	previous	diagnoses.	In	fact,	as	classified	as	best-seller	templates,	we	

expected	that	 their	aesthetics	would	be	scored	according	to	our	previous	 findings	through	

QUESTIM.	Therefore,	we	can	validate	this	last	hypothesis	as	its	outcomes	appear	convincing.	

However,	as	explained	earlier,	computing	a	large	amount	of	formulas	is	quite	inconvenient.	

Therefore,	we	believe	that	resorting	to	another	method	such	as	the	one	proposed	by	Uribe	

et	 al.	 (2017),	 using	 few	 low-level	 parameters	 for	 evaluation	 the	 aesthetics	 in	 a	 predicting	

phase,	would	be	interesting	and	maybe	easier.	

	

To	visualize	better	these	results,	we	decided	to	design	the	recapitulative	table	below.	

VARIABLES	 CORRELATIONS	

Rawcolorfulness	 Not	significant	

Colorfulness	 Negative	correlation	with	the	score	

Rawcomplexity	 Not	significant	

Compressioncomplexity	 Negative	correlation	with	the	score	

Equilibrium	 Negative	correlation	with	the	score	

Simplicity	 Negative	correlation	with	the	score	

Balance	 Positive	correlation	with	the	score	

Proportion	 Positive	correlation	with	the	score	

Density	 Positive	correlation	with	the	score	

Concentricity	 Not	significant	

Symmetry	 Not	significant	

Table	20	-	Recapitulative	table	of	the	results	

Table	legend:		
- Significant	variables	(green)	
- Not	significant	variables	(grey)	
- Significant	variables	at	first,	then	turned	out	to	be	not	significant	when	computed	all	together	(orange)	
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7. Discussions	on	the	outcomes	and	suggestions	for	future	

perspectives	
 

In	this	chapter,	we	will	 first	discuss	and	interpret	the	results	obtained;	and	in	a	second	

step,	we	will	suggest	and	develop	new	perspectives	for	future	analysis.		

	

7.1. Discussions	and	interpretations	of	the	outcomes	
	

As	 a	 quick	 reminder,	 our	main	 goal	 in	 this	 analysis	 was	 to	 compare	 the	 outcomes	 of	

Reinecke’s	 study	 with	 the	 results	 given	 through	 QUESTIM,	 in	 terms	 of	 aesthetics	

measurement.	 Indeed,	 in	the	literature	review,	we	uncovered	that	assessing	the	aesthetics	

remained	a	complex	concept	as	the	clear	majority	of	aesthetics	tests	previously	conducted	

resulted	 in	 highly	 subjective	 outcomes.	 This	was	 largely	 due	 to	 a	 lack	 of	 focus	 on	 human	

reviews,	 but	 also	 because	 of	 the	 lack	 of	 methods	 available	 to	 numerically	 measure	 the	

aesthetics.	It	clearly	illustrated	the	need	for	new	in	depth	research	on	the	topic.	Comparing	

such	studies	helped	us	to	determine	whether	our	applicative	software	(QUESTIM)	computed	

relevant	 aesthetics	 measures	 or	 not;	 and	 if	 so,	 to	 demonstrate	 which	 of	 the	 variables	

fundamentally	predicted	the	aesthetics	score.	Let	us	thus	focus	on	the	interpretations	of	the	

outcomes.		

	

As	 we	 can	 observe	 in	 the	 previous	 section,	 we	 could	 basically	 validate	 all	 our	

assumptions	as	well	as	all	our	 research	questions	 for	 the	studied	sample	given	 the	 results	

obtained.	 	 It	 is	 important	 to	 keep	 in	 mind	 though,	 that	 the	 results	 are	 balanced	 and	

sometimes	 only	 partially	 validate	 the	 hypotheses,	 as	 demonstrated	 in	 the	 first	 set	 of	

hypotheses.	 The	 comparison	between	Reinecke’s	 study	and	QUESTIM	 led	 to	 the	 following	

conclusion:	human	 reviews	and	 the	applicative	 software	 judge	 the	aesthetics	 in	a	partially	

similar	manner.	Indeed,	the	four	studied	variables	have	first	shown	positive	correlations	two	

by	 two,	 and	 then	 the	 results	 have	 shown	 that	 two	 (the	 colorfulness	 and	 the	

compressioncomplexity)	 out	of	 the	 four	 variables	of	 interest,	 had	an	 impact	on	predicting	

the	 aesthetics	 score	 when	 in	 combination.	 Therefore,	 we	 can	 assert	 that	 the	 measures	

computed	by	the	applicative	software	QUESTIM	are	relevant	 in	assessing	the	aesthetics	as	
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they	 have	 demonstrated	 strong	 correlation	with	 human	 reviews.	 Although	 this	 statement	

only	 accounts	 for	 four	 variables,	 it	 illustrates	 the	 effectiveness	 of	 the	 software.	We	 thus	

expect	other	variables	 to	play	a	 role	 in	predicting	 the	aesthetics.	This	 leads	us	 to	 the	next	

analysis,	 which	 consists	 of	 determining	 which	 variables	 given	 through	 QUESTIM	

fundamentally	impact	the	aesthetics	and	how.	

	

So,	when	deepening	our	analysis,	and	examining	the	further	outcomes	closely,	we	could	

assert	that	the	applicative	software	QUESTIM	computed	few	relevant	aesthetics	measures.	

Indeed,	it	should	be	noted	that	not	all	the	variables	are	significant.	Out	of	the	nine	variables	

given	through	QUESTIM,	only	five	of	them	(the	equilibrium,	the	proportion,	the	balance,	the	

compressioncomplexity	 and	 the	 simplicity)	 were	 observed	 as	 significant,	 those	 of	 which	

therefore	predicted	 the	aesthetics	 score.	 In	addition,	 it	 is	 important	 to	mention	 that	 their	

significance	level	varied	depending	on	their	associations.	We	observed	that	some	variables	

played	 a	 role	 in	 predicting	 the	 aesthetics	 score	 on	 their	 own,	while	when	 in	 combination	

with	 others,	 they	 did	 not	 anymore.	 That	 is	 the	 reason	 why	 we	 resorted	 to	 the	 stepwise	

method,	which	enabled	us	to	gather	significant	variables	only.	Therefore,	we	can	claim	that	

out	 of	 the	 nine	 studied	 variables	 given	 through	 QUESTIM,	 only	 five	 of	 them	 predict	 the	

aesthetics	score.	This	suggests	that	these	significant	variables	should	be	closely	looked	at	in	

terms	 of	 interface	 design	 and	 at	 a	 primary	 stage.	 Nevertheless,	 the	 rest	 of	 the	 variables	

should	not	be	 ignored.	As	some	appeared	as	significant	when	correlated	on	their	own,	we	

believe	 they	 accounts	 as	 much	 as	 the	 five	 others,	 but	 maybe	 should	 be	 considered	 in	 a	

second	or	 later	 stage	of	 the	designing	process.	Moreover,	 the	 last	hypothesis,	 referring	 to	

the	 anticipation	 of	 the	 aesthetics	 success	 of	 an	 interface,	 allowed	 us	 to	 reinforce	 this	

statement,	as	its	results	matched	the	previous	findings.		

	
On	 the	 whole,	 all	 these	 tests	 have	 demonstrated	 that	 QUESTIM	 provides	 some	

interesting	 insights	 and	 could	 definitely	 be	 used	 in	 interface	 design.	 We	 believe	 that	

referring	to	these	measures	and	variables	would	decidedly	improve	the	design	process,	and	

benefit	 human	 computer	 interaction	 designers.	 On	 top	 of	 that,	 improving	 the	 GUI	

conception	 process	 would	 lead	 to	 better	 results,	 which	 would	 then	 positively	 impact	

companies	in	many	ways.		Indeed,	as	explained	previously,	an	online	presence	is	increasingly	

important	 and	 therefore,	 we	 are	 convinced	 that	 great	 interface	 designs	 play	 a	 role	 in	
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marketing	 as	 well	 as	 on	 users’	 satisfaction.	 As	 a	 matter	 of	 fact,	 we	 have	 learned	 in	 the	

literature	that	interface	design	was	a	slow	and	thorough	process,	and	hard	to	master,	which	

impedes	fast	and	effective	user	interface	conception	(Baumer	et	al.,	1996).	This	thus	clearly	

highlights	 the	need	 for	 innovation	 and	advances.	Using	 the	 applicative	 software	QUESTIM	

could	represent	just	part	of	the	process	of	course,	such	as	a	preliminary	phase	for	instance,	

but	we	are	convinced	that	it	would	speed	up	the	decision-making	process	in	the	very	early	

steps	of	 the	design	process;	 therefore,	 it	would	 lead	 towards	 a	 faster	 and	more	powerful	

approach,	thus	proving	fruitful	outcomes.		

	
7.2. Suggestions	for	future	perspectives	
	

As	 clarified	 in	 the	 introduction	 of	 this	 chapter,	we	will	 now	 suggest	 and	 develop	 new	

perspectives	that	we	believed	that	could	be	relevant	for	future	analysis.		

	
In	 this	 section,	 we	 will	 thus	 focus	 on	 other	 measurement	 tools	 and	 methods	 that,	

although	 they	 have	 not	 been	 addressed	 yet,	 represent	 a	 great	 opportunity	 to	 investigate	

deeper	our	main	 issue:	UI	 aesthetics	 and	 interface	design.	 Thereby,	we	will	 suggest	 three	

other	measurements,	 and	 optimization	methods	 on	 aesthetics	 and	 performance,	 namely,	

A/B	 testing,	multivariate	 testing,	 and	 Bayesian	 test.	We	will	 also	 present	 their	 utility	 and	

functioning.		

 
7.2.1. A/B	testing	
 

Let	us	now	 focus	on	 the	 first	measurement	method,	which	 is	 called	A/B	 testing,	but	 is	

also	 known	 as	 split	 testing	 or	 bucket	 testing,	 and	 how	 it	 functions.	 Optimizely,	 a	 web	

experimentation	 platform	 dedicated	 to	 testing	 across	 channel,	 devices,	 and	 touchpoints	

defines	 this	method	as	 followed:	“A/B	 testing	 is	a	method	of	comparing	 two	versions	of	a	

webpage	or	app	against	each	other	to	determine	which	one	performs	better.	A/B	testing	is	

essentially	 an	 experiment	 where	 two	 or	 more	 variants	 of	 a	 page	 are	 shown	 to	 users	 at	

random,	and	statistical	analysis	 is	used	to	determine	which	variation	performs	better	for	a	

given	 conversion	 goal”	 (Optimizely,	 2017,	 para.	 1).	 This	 technique	 is	 also	 known	 as	 the	

“frequentist	 method”,	 which	 is	 based	 on	 the	 law	 of	 observations.	 It	 is	 therefore	

characterized	as	experimental	or	 inductive.	This	approach	enables	organizations	to	directly	

compare	two	distinct	situations,	in	terms	of	interface	design,	but	also	to	gather	results	and	
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data	on	both	 situations.	Therefore,	 this	process	allows	 the	 leverage	of	a	 change	 from	one	

situation	 to	 another	 to	 be	 examined	 and	 evaluated.	 The	 testing	 method	 provides	

organizations	 decision-makers	 with	 web	 optimization	 advice,	 that	 are	 data-driven	 and	

thereby	guarantee	positive	outcomes	if	applied	correctly.				

	

The	 functioning	 of	 this	 approach	 is	 rather	 easy.	 As	 mentioned	 earlier,	 it	 consists	 of	

testing	two	situations	(webpage	or	app	screen)	against	each	other.	To	do	so,	we	select	one	

page,	 then	 reproduce	 a	 second	 version	 of	 that	 same	 page,	which	would	 have	 undergone	

modifications.	 The	 shifts	 can	 vary	 in	 their	 nature,	 from	 very	 simple	 to	 very	 complex,	

depending	on	the	needs	of	the	organization.	Afterwards,	we	confront	both	versions	with	an	

audience,	 and	 measure	 and	 gather	 their	 arousal	 towards	 each	 situation.	 This	 allows	

statistical	 data	 to	 be	 collected,	 which	 are	 then	 examined	 to	 determine	 how	 the	

modifications	influenced	users’	attitudes	(Optimizely,	2017).			

	

A/B	 testing	 should	 be	 considered	 as	 a	 performance	 measurement	 tool;	 indeed,	 it	

empowers	 companies	 as	well	 as	 individuals	 in	 statistically	 assessing	 their	websites	 and/or	

apps,	using	a	two-phase	process,	which	allows	the	precise	change	to	be	determined	in	order	

to	proceed.	This	can	result	in	giving	valuable	and	proven	outcomes	on	users’	experience	that	

guide	interface	design.	This	technique	could	be	used	endlessly	in	order	to	improve	a	definite	

goal	over	time;	however,	A/B	testing	only	allows	one	feature	to	be	tested	at	the	time,	which,	

in	fact,	results	in	specifying	a	local	maximum.	In	other	words,	this	procedure	cannot	analyze	

a	set	of	features;	on	the	contrary,	it	focuses	only	on	one,	then	another.		

 
7.2.2. Multivariate	testing	
 

Regarding	 the	 second	 assessment	 method,	 namely	 the	 multivariate	 testing,	 which	 is	

often	used	as	a	synonym	for	A/B	testing	mistakenly,	this	involves	testing	several	versions	of	

various	features	of	a	web	page	or	app	together.	On	the	website	of	Optimizely,	it	is	specified	

that	“multivariate	testing	is	a	technique	for	testing	a	hypothesis	in	which	multiple	variables	

are	 modified.	 The	 goal	 of	 multivariate	 testing	 is	 to	 determine	 which	 combination	 of	

variations	performs	the	best	out	of	all	of	the	possible	combinations”	(Optimizely,	2017,	para.	

1).	This	approach	is	mostly	used	by	big	companies,	such	as	Google	or	Facebook.	The	needs	of	

such	 organizations,	 in	 terms	 of	website	 structure	 and	 design,	mean	 that	 they	must	 reach	
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very	high	standards,	and	produce	a	high	traffic	level	to	establish	relevant	results.	Therefore,	

allowing	them	to	assess	a	set	of	items	together,	represents	a	huge	advantage.		

	

The	functioning	of	multivariate	testing	is	comparable	to	the	A/B	testing,	except	that	the	

A/B	 testing	 only	 focuses	 on	 one	 item	 at	 the	 time,	 while	 the	multivariate	 testing	 includes	

various	 items	and	examines	them	all	 together.	The	reason	for	 this	 is	 to	determine	the	key	

association	 that	will	 enhance	 the	main	 target	 effectively.	 This	 technique	 is	 similar	 to	 A/B	

testing,	which	 uses	 a	matrix	 algebra	 and	 statistical	 analysis	 (Optimizely,	 2017;	 Pemberton	

Levy,	2015).		

	

This	process	has	advantages	and	drawbacks.	On	the	one	hand,	it	offers	extended	testing	

which	enables	the	testing	procedure	to	be	shortened,	to	that	in	A/B	testing,	if	used	properly.	

On	 the	 other	 hand,	 multivariate	 testing	 requires	 significant	 traffic	 in	 order	 to	 produce	

significant	outcomes.	On	top	of	that,	it	requires	a	pre-test	phase,	which	involves	evaluating	

the	traffic	level	needed	to	reach	statistically	valuable	results.	

	

Multivariate	testing	is	thus	also	classified	as	an	effective	optimization	technique.	It	allows	

priceless	user	data	 to	be	collected,	offers	a	deep	perspective	on	 their	attitudes,	and	most	

importantly	establishes	a	thorough	action	plan	regarding	which	strategic	variations	to	bring.	

This	approach	undeniably	addresses	the	shakiness	of	implementing	blind	changes.		

 
7.2.3. Bayesian	test	
 

The	 third	 and	 final	 assessment	 method	 developed	 in	 this	 section	 is	 known	 as	 the	

Bayesian	 test.	 Testing	 in	 graphical	 user	 interfaces	 has	 become	 increasingly	 important;	

however,	 it	 remains	 a	 challenging	 field	 of	 study,	 due	 to	 the	 large	 amount	 of	 event	

interactions.	 As	 a	 matter	 of	 fact,	 the	 infinite	 amount	 of	 event	 interaction	 possibilities	

prevents	all	of	them	from	being	tested.	Therefore,	there	is	a	need	for	new	testing	methods	

to	 be	 used	 to	 improve	 the	 process	 of	 detecting	 defects.	 Fortunately,	 Bayesian	 testing	

enables	 us	 to	 do	 so.	 Gelman	 et	 al.	 (2014)	 define	 the	 Bayesian	 inference	 as	 follows:	 “the	

process	 of	 fitting	 a	 probability	 model	 to	 a	 set	 of	 data	 and	 summarizing	 the	 result	 by	 a	

probability	distribution	on	the	parameters	of	the	model	and	on	unobserved	quantities	such	

as	predictions	for	new	observations”	(Gelman	et	al.,	2014,	p.1).		
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This	approach	refers	to	a	very	specific	model	optimization	scheme	that	enables	testing	to	

be	speeded	up	and	 results	 to	be	stronger.	The	Bayesian	 test	 is	more	 flexible	compared	 to	

other	 techniques	 as	 it	 adapts	 itself	 overtime	 and has	 a	 large	 scope	 of	 study,	 which	 is	

important	 in	 graphical	 user	 interface	 testing.	 Unlike	 A/B	 testing,	 this	 technique	 is	

characterized	 as	 theoretical	 or	 deductive,	 which	 allows	 data	 information	 to	 be	 combined	

with	a	priori	knowledge,	coming	from	previous	studies	or	from	expert	advice.	This	to	obtain	

a	 set	of	a	posteriori	 information.	The	Bayesian	approach	 thus	 focuses	on	a	priori	 law.	The	

statistics	 jointly	 measure	 the	 uncertainty	 of	 what	 you	 are	 going	 to	 give	 up	 with	 the	 A	

variation	and	 the	uncertainty	of	what	 you	get	with	 the	B	variation.	By	having	an	accurate	

view	 of	 earnings,	 in	 the	 form	 of	 confidence	 intervals,	 informed	 decisions	 can	 be	 formed	

accordingly	(Brebion,	2016).	Figure	10	below	illustrates	the	Bayesian	statistical	engine.	

 
Figure	22	-	Illustration	of	the	Bayesian	statistical	engine	

Source:	Michaeli,	I.	(2016).	Going	Bayesian:	a	fresh	approach	to	A/B	testing.	Available	on	the	website	Dynamic	

Yield:	https://www.dynamicyield.com/2016/09/bayesian-testing/	

This	method	 is	 robust	when	 it	 is	possible	 to	 refer	 to	 similar	previous	experiences.	 The	

main	 advantage	 of	 this	 approach	 is	 therefore	 that	 it	 gets	 rid	 of	 fixed	 horizons	 and	 that	

results	 can	 be	 produced	 quickly.	 It	 is	 unnecessary	 to	 fix	 the	 size	 of	 a	 necessary	 sample	

beforehand	 and	 a	 level	 of	 traffic	 to	 carry	 out	 a	 test;	 rather,	 the	 results	 can	 be	 consulted	

throughout	 the	 experiment	 and	 are	 thus	 faster	 to	 obtain	 (Michaeli,	 2016).	 However,	 the	

Bayesian	 statistic	 presents	 some	 disadvantages,	 such	 as	 being	 much	 more	 difficult	 to	

apprehend.	 Bayesian	 statistics	 try	 to	 calculate	 a	 probability	 distribution,	 which	 is	 a	 more	

complex	concept	than	a	simple	indicator	of	confidence	(Michaeli,	2016).		
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In	 brief,	 these	 three	 techniques	 provide	 useful	 data	 and	 insights	 for	 reaching	 definite	

goals.	Indeed,	these	methods	should	be	used	for	decision	making	in	terms	of	performance	as	

well	as	aesthetics,	and	 thus	 interface	design	 too.	 	Each	of	 them	has	 their	own	advantages	

and	drawbacks,	and	should	all	be	considered	when	deciding	which	methods	to	implement.	

They	are	undeniably	essential	 to	 succeed	online,	 as	 they	enable	optimizations	 in	 interface	

design	 leading	 to	 better	 performances.	 Besides,	 we	 are	 convinced	 that	 A/B	 testing	 and	

Bayesian	testing	both	present	interesting	advantages	that	could	allow	“machine	learning”	to	

be	investigated	further.			

	

Thanks	 to	our	statistical	analysis,	we	could	demonstrate	 the	 relevance	of	QUESTIM	for	

partially	 measuring	 the	 aesthetics	 of	 GUI.	 However,	 as	 explained	 previously,	 we	 are	

convinced	 that	 it	 should	be	paired	with	other	measurement	methods,	 in	order	 to	provide	

deeper	 insights	 not	 only	 on	 the	 aesthetics,	 but	 also	 on	 the	 performance	 and	 users	

experience,	which,	as	we	read	in	the	literature,	are	highly	correlated	(Forgaty	et	al.,	2000).	

These	 features	 are	 key	when	 it	 comes	 to	 designing	 great	 interfaces;	 therefore,	 improving	

how	 they	 are	 assessed	 seems	 fundamental.	 To	 do	 so,	 we	 thought	 about	 the	 concept	 of	

“machine	 learning”,	 which	 could	 be	 an	 adapted	 version	 of	 QUESTIM.	 Using	 probability	

distribution	would	be	more	in	keeping	with	the	subjective	character	of	aesthetics	evaluation,	

which	would	ultimately	 lead	to	a	more	balanced	response	from	the	computer	 in	charge	of	

comparing	the	aesthetics	of	several	interfaces.	It	would	go	beyond	predicting	the	aesthetics,	

and	would	provide	the	probability	of	aesthetics	appreciation.	This	procedure	would	allow	an	

aesthetic	judgment	to	be	obtained	combined	with	a	level	of	confidence	of	the	relevance	of	

this	 judgment.	 Thanks	 to	 its	 probability	 distribution,	 machine	 learning	 would	 ease	 the	

designing	 process,	 because	 it	 could	 generate	 GUIs	 and	 test	 each	 parameter	 very	 quickly,	

until	it	comes	across	the	“perfect	match”.	A	main	advantage	of	such	a	technique,	is	its	speed	

and	 effectiveness	 in	 outcomes	 supply.	 On	 top	 of	 that,	 this	 new	 method	 would	 provide	

designers	 with	 more	 information,	 such	 as	 the	 performance	 level,	 which	 therefore	 allow	

them	to	focus	on	user	experience	optimization.		
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8. Conclusion	
	
8.1. Summary	of	the	study	
	

In	 order	 to	 fill	 the	 gaps	 that	 still	 exist	 in	 the	 literature	 regarding	 the	 aesthetics	 of	

graphical	user	 interface,	we	conducted	a	quantitative	study	based	on	empirical	data,	 from	

previous	analysis,	coupled	with	new	data	collected	through	a	dedicated	applicative	software,	

QUESTIM.	 The	 purpose	 of	 our	 study	 was	 to	 determine	 whether	 QUESTIM	 provided	

appropriate	 and	 adequate	 aesthetics	 measures	 for	 graphical	 user	 interfaces	 or	 not,	 by	

comparing	 its	 results	 to	 previous	 studies’	 outcomes	 (Reinecke’s	 study).	 Our	 theoretical	

researches	enabled	us	to	get	a	better	insight	on	the	topic	and	its	key	concepts,	but	also	to	

come	 up	 with	 several	 research	 questions	 and	 assumptions	 regarding	 our	 applicative	

software,	which	are	the	following:		

	

Research	Question	1:	 Is	 the	aesthetics	 judged	the	same	way	by	a	human	being	and	by	a	

semi-automated	software	(QUESTIM)?	

 Hypothesis	 1:	There	 is	 a	 link	 between	 the	 same	 type	 of	 variables	 computed	 in	

QUESTIM	and	those	computed	in	Reinecke’s	study.		

 Hypothesis	2:	The	variables	computed	in	each	study	impact	 in	the	same	way	the	

visual	appeal	(aesthetics	score).		

Research	Question	2:	Do	both	studies	measure	variables	that	enable	the	aesthetics	to	be	

judged	accurately?	

 Hypothesis	 3:	All	 the	 studied	 variables	 (as	 measured	 by	 the	 specific	 formulas)	

influence	the	visual	appeal	(aesthetics	score).	

 Hypothesis	4:	The	variables	influencing	the	visual	appeal	(aesthetics	score)	can	be	

ranked.		

Research	 Question	 3:	 Would	 it	 be	 possible	 to	 anticipate	 the	 aesthetics	 success	 of	 a	

Graphical	Interface?		

 Hypothesis	 5:	 The	 ten	 templates	 show	 similar	 results	 as	 the	 417	 websites	

previously	analyzed	after	being	processed	in	QUESTIM.			
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Through	our	statistical	analysis,	we	examined	specific	sets	of	variables,	by	gathering	only	

those	 judged	 as	 the	most	 relevant	 in	 our	 case.	 The	 first	 series	 of	 tests	 performed	on	 our	

sample	 of	 430	 interfaces	 allowed	 us	 to	 validate,	 even	 if	 sometimes	 partially,	 all	 our	

hypotheses,	which	 enabled	 us	 to	 draw	 some	 interesting	 conclusions.	 Therefore,	we	 could	

assert	that	the	dedicated	applicative	software	QUESTIM	did	provide	appropriate	aesthetics	

measures,	 although	 some	 appeared	 more	 relevant	 than	 others.	 Testing	 our	 assumptions	

induced	the	 isolation	of	some	measures	as	they	did	not	produce	significant	results.	By	the	

end	of	the	testing	phase,	we	could	count	five	significant	variables.	

	

Then	in	the	last	part	of	our	statistical	analysis,	we	wanted	to	push	our	analysis	further;	

therefore,	 we	 applied	QUESTIM	 to	 a	 new	 sample	 of	websites	 (best-seller	 templates	 from	

Themeforest),	aiming	to	evaluate	if	their	aesthetics	success	could	be	anticipated.	The	strong	

outcomes	 allowed	 us	 to	 reinforce	 our	 previous	 conclusions,	 and	 validate	 once	 again	

QUESTIM’s	ability	to	measure	the	aesthetics.	On	top	of	that,	as	mention	earlier,	Uribe	et	al.	

(2017)	 suggested	 another	 method	 using	 fewer	 formulas	 to	 evaluate	 the	 aesthetic,	 which	

should	be	considered	for	such	anticipating	tests.		

	

However,	 this	 software	 is	not	 the	best	 in	measuring	 the	aesthetics	and	presents	 some	

weaknesses,	 which	 will	 be	 developed	 below.	 Therefore,	 although	 it	 already	 offers	 great	

knowledge	on	GUI	aesthetics,	we	are	convinced	that	QUESTIM	should	be	paired	with	other	

evaluation	methods	to	get	the	best	GUI	assessment	possible;	hence	the	suggestion	of	other	

measurement	 methods	 for	 future	 analysis.	 We	 believe	 that	 adapting	 and	 reviewing	

QUESTIM	features	could	lead	to	the	development	of	highly	productive	software,	which	could	

benefit	 and	 maybe	 revolutionize	 the	 domain	 of	 GUI	 conception	 in	 human	 computer	

interaction.		

	

In	short,	this	study	has	allowed	us	to	test	the	relevance	of	our	theoretical	framework,	as	

well	 as	 realize	 that	 factors	 other	 than	 the	 equilibrium,	 the	 simplicity,	 the	 balance,	 the	

proportion	or	the	compressioncomplexity,	play	a	role	 in	predicting	the	aesthetics.	This	has	

allowed	us	to	suggest	new	perspective	for	futures	analysis	on	this	matter.		
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Finally,	there	are	some	limitations	associated	with	our	research	method,	some	of	which	

have	 already	 been	 expressed	 earlier.	 These	 limits	 thus	 give	 room	 for	 fresh	 research	

opportunities.	 Therefore,	we	 have	 suggested	 that	 it	would	 be	 interesting	 to	 continue	 the	

research	 using	 a	mixed	 approach,	 combining	 QUESTIM	with	 other	 evaluation	 techniques,	

judged	as	relevant.	

	

8.2. Study	limits	and	threats	of	validity	
	

In	conclusion,	it	is	important	to	recall	the	limitations	of	our	study.	

	

Firstly,	we	decided	to	study	a	specific	sample,	gathering	a	set	of	430	websites,	which	had	

already	been	empirically	validated,	in	terms	of	distribution	and	population	representation	in	

a	 previous	 study.	 However,	 we	 are	 aware	 that	 this	 database	 included	 some	 outdated	

websites.	 Therefore,	 one	 should	 be	 cautious	when	 resorting	 to	 our	 framework	model	 for	

future	analysis.	The	results	might	vary	along	with	the	sample	chosen	for	the	study.	However,	

that	sample	still	allowed	us	to	validate	our	research	question	and	assumptions.	Indeed,	we	

believed	it	was	the	most	appropriate	for	our	study	because	it	fitted	the	best	our	needs.			

	

Secondly,	as	uncovered	through	our	 literature	review	there	are	many	ways	to	examine	

and	 evaluate	 GUI	 aesthetics.	 In	 our	 research,	 we	 decided	 to	 focus	 on	 measuring	 the	

aesthetics	using	dedicated	applicative	software,	QUESTIM,	and	to	analyze	closely	its	results.	

However,	the	software	has	shown	some	weaknesses.	It	is	not	the	most	user-friendly	system,	

and	 requires	 some	 time	 to	 get	used	 to	 the	 complex	procedure.	 	Moreover,	 in	 the	 second	

step	 of	 our	 statistical	 analysis,	 we	 intended	 to	 see	 if	 it	 was	 possible	 to	 anticipate	 the	

aesthetics	success	of	ten	best-seller	templates	issued	from	Themeforest.	Hence,	we	applied	

QUESTIM	to	those	ten	templates.	Of	course,	it	would	have	been	interesting	and	enriching	to	

our	findings,	to	reproduce	the	procedure	on	the	ten	worst	templates,	but	we	were	not	able	

to	do	 so	as	 it	was	difficult	 to	determine	which	of	 the	 templates	available	on	 the	 list	were	

actually	bad.	Moreover,	we	observed	 that	QUESTIM	presented	some	problems,	hence,	we	

would	 recommend	 an	 update.	 That	 being	 said,	 our	 analysis	 enabled	 us	 to	 claim	 that	 the	

software	was	a	strong	and	powerful	tool	for	measuring	GUI	aesthetics.		

	



	

	

78.	

Thirdly,	 our	 analysis	 focused	only	 on	 the	 assessment	of	 static	websites	 screens,	which	

limits	the	results.	As	reviewed	in	the	literature,	the	usability	is	a	key	factor	for	determining	

the	aesthetics,	 therefore,	we	are	 convinced	 that	 conducting	a	 similar	 study,	but	 this	 time,	

assessing	more	dynamic	and	more	complex	websites	designs	would	definitely	be	interesting.	

The	new	outcomes	and	model	would	bring	 fresher	 insights.	 In	addition,	as	user	 interfaces	

keep	evolving	and	expand	to	other	devices,	such	as	smartphones,	tablets,	etc.,	we	believe	it	

would	also	be	interesting	to	extend	the	analysis	toward	new	devices	to	develop	a	new	and	

more	complete	framework.		

	

Fourthly,	the	aesthetic	level	of	an	interface	might	vary	not	only	along	with	the	objects	of	

the	screen,	but	also	along	with	the	textual	content	of	each	interface.	Therefore,	the	textual	

aspect	might	as	well	impact	user’s	experience	and	their	evaluation.	In	our	study,	we	resorted	

to	 the	 applicative	 software	 QUESTIM,	 which	 does	 not	 consider	 any	 textual	 aspect.	 The	

software	 only	 computes	 specific	 variables	 and	 none	 of	 them	 refer	 to	 textual	 content.	

Nonetheless,	 we	 are	 persuaded	 that	 the	 wording	 used	 on	 the	 interfaces	might	 influence	

user’s	 emotions	 and	 therefore	 their	 appreciation.	 It	 would	 thus	 be	 interesting	 to	 further	

study	this	aspect,	and	compare	the	results.		

		

Despite	these	limits,	the	deep	research,	from	both	a	theoretical	and	a	statistical	point	of	

view,	 led	us	 to	new	and	 fresh	perspectives	 that	 should	be	considered	 for	 futures	analysis.	

This	in	order	to	keep	up	with	the	continuously	evolving	trends	of	the	digital	era	we	currently	

live	 in.	 Besides,	 we	 are	 convinced	 they	 would	 produce	 promising	 results,	 and	 that	 they	

would	always	allow	advances	in	the	domain	of	human	computer	interaction.		
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10. Appendices	

	
	
Appendix	1	–	Correlation	between	rawcolorfulness	and	colorfulness	(hypothesis	1).	
	

	
 

 
	

Appendix	 2	 –	 Correlation	 between	 rawcomplexity	 and	 compressioncomplexity	
(hypothesis	1).	
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Appendix	 3	 –	 SPSS	 output	 of	 the	 multiple	 linear	 regression	 of	 the	 score,	
compressioncomplexity,	 colorfulness,	 rawcolorfulness,	
rawcomplexity	(hypothesis	2).	

 
• Descriptive	analysis	

	

	
	

	
	

On	the	scatterplot	above,	we	observe	that	there	is	no	tendency	in	the	dispersion	of	the	

observations,	and	that	most	the	observations	are	between	-2	and	2.	This	allow	us	to	say	that	

our	sample	is	normally	distributed	and	that	there	is	no	tendency	in	the	distribution.		

	

	

• Application	Conditions	for	the	regular	multiple	linear	regression	
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The	 histogram	 and	 the	 normal	 p-p	 plot	 allow	 us	 to	 say	 that	 our	 sample	 is	 normally	

distributed	as	it	follows	a	bell-shaped	curve.	The	normality	condition	is	therefore	validated.		
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On	this	table,	we	observe	that	adjusted	R	Square	amounts	to	0,179,	which	implies	that	

17,9%	of	 the	 total	 variation	of	 the	 score	 is	 explained	by	 the	 variation	of	 the	 independent	

variables.		

	

	
	

Hypothesis	test	

!":	Z+ = 0	

!(:	Z+ ≠ 0	

In	 this	 table,	 we	 observe	 that	 the	 p-value	 of	 the	 third	 model	 is	 smaller	 than	 0,05.	

Therefore,	 we	 can	 reject	 the	 null	 hypothesis,	 and	 state	 that	 a	 model	 of	 multiple	 linear	

regression	exists.			
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The	coefficient	table	presents	the	significance	of	our	variables.	We	observe	that	only	the	

colorfulness	 and	 the	 compressioncomplexity	 are	 significant,	 which	 implies	 that	 these	

variables	play	a	 role	 in	predicting	the	aesthetics	score.	Besides,	we	observe	that	 the	VIF	 is	

lower	than	10	which	implies	that	there	is	no	multicollinearity	between	these	three	variables	

	

• Application	Conditions	for	the	stepwise	multiple	linear	regression	
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The	 histogram	 and	 the	 normal	 p-p	 plot	 allow	 us	 to	 say	 that	 our	 sample	 is	 normally	

distributed	as	it	follows	a	bell-shaped	curve.	The	normality	condition	is	therefore	validated.		
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On	this	table,	we	observe	that	adjusted	R	Square	amounts	to	0,171,	which	implies	that	

17,1	%	of	 the	 total	variation	of	 the	score	 is	explained	by	 the	variation	of	 the	 independent	

variables.		

	
	

Hypothesis	test	

!":	Z+ = 0	

!(:	Z+ ≠ 0	

In	 this	 table,	 we	 observe	 that	 the	 p-value	 of	 the	 third	 model	 is	 smaller	 than	 0,05.	

Therefore,	 we	 can	 reject	 the	 null	 hypothesis,	 and	 state	 that	 a	 model	 of	 multiple	 linear	

regression	exists.			

	
The	coefficient	table	presents	the	significance	of	our	variables.	We	observe	that	only	the	

compressioncomplexity	 is	 significant,	 which	 implies	 that	 it	 plays	 a	 role	 in	 predicting	 the	

aesthetics	score.		

	
This	output	presents	the	variables	that	have	been	excluded	when	running	each	model.	
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Appendix	 4	 –	 SPSS	 output	 of	 the	multiple	 linear	 regression	 of	 the	 score,	 balance,	
equilibrium,	 density,	 concentricity,	 simplicity,	 proportion,	 symmetry	
(hypothesis	3	&	4).	

	
• Descriptive	analysis	

	

	
On	 the	 graph	 above,	 we	 observe	 that	 there	 is	 no	 tendency	 in	 the	 dispersion	 of	 the	

observations,	and	that	most	the	observations	are	between	-2	and	2.	This	allow	us	to	say	that	

our	sample	is	normally	distributed	and	that	there	is	no	tendency	in	our	distribution.		

	

	

	



	

	

97.	

• Application	Conditions	

 

	
	 The	 histogram	 and	 normal	 p-p	 plot	 allow	 us	 to	 say	 that	 our	 sample	 is	 normally	

distributed	as	it	follows	a	bell-shaped	curve.	The	normality	condition	is	therefore	validated.		



	

	

98.	

	

	
On	this	table,	we	observe	that	adjusted	R	Square	amounts	to	0,116,	which	implies	that	

11,6%	of	the	total	variation	of	the	score	is	explained	by	the	variation	of	the	five	independent	

variables	(significant	variables	only).		



	

	

99.	

	
Hypothesis test 

!":	Z+ = 0	

!(:	Z+ ≠ 0	

In	 this	 table,	 we	 observe	 that	 the	 p-value	 of	 the	 fifth	 model	 is	 smaller	 than	 0,05.	

Therefore,	 we	 can	 reject	 the	 null	 hypothesis,	 and	 state	 that	 a	 model	 of	 multiple	 linear	

regression	exists.			

	



	

	

100.	

The	 coefficient	 table	 present	 the	 significance	 of	 our	 variables.	 In	 the	 fifth	 model,	 we	

observe	 that	 they	 are	 all	 significant,	which	 implies	 that	 these	 five	 variables	 play	 a	 role	 in	

predicting	 the	 aesthetics	 score.	 Besides,	 we	 observe	 that	 the	 VIF	 is	 lower	 than	 10	 which	

implies	that	there	is	no	multicollinearity	between	these	five	variables.		

	
This	output	presents	the	variables	that	have	been	excluded	when	running	each	model.	

	

	

	

	

	

	

	

	



	

	

101.	

Appendix	5	–	Descriptive	analysis	(hypothesis	5)	
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