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Abstract	

Daylighting,	 as	 a	 controlled	 architectural	 tool,	 have	 a	 great	 influence	 on	 users’	
perception	and	behavior.	With	increasing	awareness	of	its	psychological	effect	on	people,	
the	 daylighting	 design	 in	 association	with	 users’	well‐being	 in	 built	 environment	 is	
getting	more	and	more	attention.	University	 library	 is	special	building	 type	and	have	
sophisticated	lighting	requirement	to	meet	numerous	visual	needs.	In	many	past	case,	
because	 of	 long‐spanning	 structural	 systems	 and	 large	 floor	 plans	 library,	 the	
daylighting	in	many	universities	was	undesired.	Tall	windows	in	law	library	is	widely	
used	type	of	fenestration.	It	is	believed	that	the	research	of	daylighting	environment	in	
Law	 library	 is	helpful	 for	understanding	current	situation	of	this	type	of	building	and	
providing	evidence	for	the	improvement	of	future	university	library	design.	
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1. Introduction	

Library	has	a	lengthy	history	as	a	building	typology	and	has	begun	to	change	with	the	advent	of	
digital	 technology	 and	birth	of	 digitized	material	 (Lushington,	Rudorf	&	Wong,2015).	As	 an	
indispensable	part	of	university	education	experiences,	the	pressure	of	the	university	library	
for	change	is	more	acute.	Its	space	has	become	more	multi‐purpose	with	blurred	distinctions	
of	areas	to	accommodate	more	types	of	data	and	study	methods	triggered	by	digital	technology.	
In	general,	the	main	motor	of	design	of	change	in	university	library	buildings	is	the	revolution	
in	digital	technology	(Edwards,2009).	
Daylighting,	as	one	of	primary	factors	in	architectural	design,	plays	a	crucial	role	in	people’s	
everyday	lives	and	consciousness.	In	recent	a	few	years,	there	is	a	growing	awareness	about	
daylighting	associating	with	health	and	psychological	benefits	in	built	environment	surpassing	
traditional	focus	on	energy	conservation,	many	experts	believe	that	the	daylighting	can	meet	
our	 psychological	 needs	 that	 is	 not	 easily	 achievable	 by	 artificial	 light	 (Boubekri,2014).	 In	
additional,	 many	 studies	 show	 that	 vital	 relationships	 exist	 between	 daylight	 and	 users	 in	
hospital,	office	and	educational	building	environment.	
However,	 the	daylighting	 is	quite	 limited	and	 little	 in	many	university	 libraries,	particularly	
some	are	in	multistory	buildings	with	long‐spanning	structural	systems	and	large	floor	plans.	
Base	on	observation	in	the	University	of	Melbourne,	most	of	libraries	are	designed	with	large	
open	study	areas,	which	are	uniformly	 illuminated	by	artificial	 lights	and	 incorporate	many	
aspects	of	digital	technology	into	its	space.	However,	some	of	them	with	a	few	small	windows	
within	wall	 only	 can	 bring	 in	 a	 certain	 level	 of	 daylighting	 into	 peripheral	 spaces,	 such	 as	
Brownless	Biomedical	Library,	Fig.1	and	Fig.2.		
In	fact,	library,	as	a	special	building	type,	demand	complicated	lighting	systems	relating	to	high	
visual	comfort	and	various	needs	of	visual	tasks.	According	to	the	statement	of	Lushington	et	al	
(2015),	 the	 lighting	requirement	for	 libraries	 involves	many	aspects,	 like	 illuminance	 levels,	
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distribution	of	light,	glare	and	visual	comfort,	thus	the	most	widely	used	form	of	illumination	in	
the	library	is	uniform	light.	With	growing	focus	on	well‐being	of	users	in	built	environment,	
how	daylighting	design	could	provide	better	user‐centered	library	space	should	be	emphasized.	
Law	Library,	Fig.3,	as	a	typical	example,	with	tall	windows	that	permit	ample	daylight	into	its	
space	and	blind	curtains	used	to	adjust	daylighting	conditions	as	well,	is	examined	in	this	study.		
	

       
Fig	1.	Brownless																							Fig	2.	ERC																								Fig	3.	Law	Library	

2. Literature	Review	

2.1. The	Psychology	of	Daylighting	and	Windows	
Daylight	is	inextricably	bound	to	windows	within	the	exterior	envelop	of	a	building,	and	they	
cannot	be	separately	considered	under	traditional	design	approaches.	Although	daylight	can	be	
brought	into	space	through	advanced	technologies	and	strategies	like	light	pipe	at	present,	it	is	
more	widely	 accepted	 that	 people	 prefer	 to	 live	 and	work	 in	 buildings	 that	 have	windows.	
Boubekri	(2008)	has	argued	that	windows	have	several	impacts	on	a	room	and	its	occupants.	
The	 ambiance	 of	 the	 room	 can	 be	 improved	 in	 a	 dynamic	 dimension	 by	 the	 variation	 of	
daylighting,	which	is	not	easy	to	be	achieved	by	electric	light.	Moreover,	the	views	provided	by	
windows	can	meet	the	needs	of	people	who	are	inside	the	room	to	connect	with	the	natural	
world.	As	a	result,	in	addition	to	daylight,	view	is	also	important	that	can	be	provide	by	side	
windows.	

2.2. Gibson’s	Theory	of	Affordance	
The	affordance	 theory	 illustrates	 that	 the	relation	exists	between	environment	and	 its	user,	
considered	as	an	important	basic	to	do	researches	of	evaluating	the	functional	significance	of	
environment	(Clark	&	Uzzell,2002).	According	to	Gibson’s	theory,	the	action	of	people	can	be	
directly	 and	 immediately	 drove	 by	 their	 perception	 of	 the	 affordances	 or	 clues	 in	 the	
environment.	Based	upon	Gibson	‘s	theory,	the	relationship	between	functional	property	of	the	
environment	and	how	environments	are	used	can	be	examined.	
Daylight	is	one	of	affordance	in	the	law	library,	and	varies	with	increasing	the	distance	from	the	
window	wall	 to	 the	 interior	 of	 room	 and	 the	 layout	 of	 furniture,	 which	 can	 be	 sensitively	
detected	by	people	when	they	come	into	the	space.	As	other	elements	are	similar	in	the	various	
daylighting	 environment,	 through	observing	 seating	 choices	 of	 users,	 an	 overview	of	which	
daylighting	environment	users	prefer	to	utilize	can	be	explored.	Additionally,	the	incorporation	
of	hand‐operated	blinds	in	the	law	buildings,	allowing	users	to	flexibly	adjust	the	daylighting	
condition	when	they	are	sitting	near	windows,	is	another	cue	relating	to	daylighting	and	view	
to	outside	that	can	be	picked	up	in	law	library	space.		

2.3. Body	Language	
Body	language,	a	type	of	non‐verbal	communication	to	show	emotion,	 feelings	and	thoughts	
through	body	movements,	 including	 gesture,	 body	posture,	 facial	 expressions	 and	 so	 on.	 In	
other	words,	 this	kind	of	expression	of	emotion	through	body	language	is	unconscious.	As	a	
result,	 to	 some	 extent,	 people’s	 emotion	 can	 be	 truly	 indicated	 form	 different	 behaviors	
(Argyle,2013).	 Considering	 the	 environment	 in	 law	 library	 and	 referring	 to	 some	 study	
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materials,	 this	 research	mainly	 focuses	on	 the	sitting	posture	of	users.	The	open	and	closed	
posture	are	relation	 to	 the	relaxed	and	stressful	emotions	of	people	can	be	analyzed	 in	 this	
research.	 Through	 reading	 different	 human	 postures	 under	 various	 daylighting	 conditions,	
their	response	and	emotion	can	be	detected.		

3. Research	Question	and	Aims		

How	daylighting	influences	users’	behavior	in	Law	Library	space?		
The	aims	of	this	study	are	identifying	the	role	of	daylighting	in	law	library	and	exploring	which	
kind	 of	 daylighting	 environment	 in	 university	 library	 users	 prefer.	 Through	 exploring	 the	
relationship	 between	 daylighting	 and	 users	 in	 Law	 Library,	 the	 value	 of	 daylighting	 in	 its	
environment	 can	be	assessed.	As	 a	 typical	building	 space	with	deep	plan	and	 tall	windows,	
evaluating	 of	 Law	 library	 by	 emphasizing	 on	 the	 well‐being	 of	 users	 can	 strengthen	 the	
awareness	of	user‐centered	design	and	provide	evidence	for	future	library	design.	

4. Research	Methodology		

The	Law	Library,	Parkville	was	chosen	as	a	case	as	 it	 located	 in	 the	Law	Building	 that	with	
typical	modern	building	form	and	glass	facade	mainly	on	the	north	and	south	side.	The	floor	
plans	are	roughly	rectangular	and	elongated	on	an	east	and	west	axis.	The	main	learning	space	
are	facing	north	with	tall	windows	extending	across	the	entire	width	of	this	room	provide	ample	
daylighting	and	views	 to	outside.	The	design	 layout	of	 the	 library	spaces	 is	mainly	used	 for	
individual	work	with	 separated	 group	work	 space	 in	 small	 rooms.	 Two	 research	 areas	 are	
chosen	within	open	learning	zone	that	can	receive	northern	daylight	and	has	blind	controlled	
by	users	to	block	out	unwanted	light	during	the	day.	The	main	factors	considered	in	each	group	
are	daylight,	outside	view,	and	artificial	light.	which	is	illustrated	in	Fig.4	and	Fig.5.		
Area	A:	rectangular	big	open	study	area	 is	 located	on	the	 fourth	 floor	and	close	to	the	main	
entrance	of	this	room.	Continuing	tall	windows	on	the	north	side	of	plan	bring	daylight	into	the	
space,	and	the	daylight	varies	with	increasing	the	distance	from	the	north‐facing	window	wall	
to	the	interior	of	room.	The	other	elements	are	relative	uniform	in	the	whole	research	area	that	
are	arranged	with	rectangular	tables	and	illuminated	by	artificial	lights.	
Area	B:	this	research	area,	located	on	the	fifth	floor,	includes	three	zones	with	same	furniture	
but	under	different	daylight	conditions.	Zone	1	is	near	the	window	and	has	blind	to	provide	
shading.	Zone	2	is	relative	far	away	from	windows.	Zone	3	is	only	illustrated	by	artificial	light	
without	daylighting	in	this	space	and	view	to	outside.	
 

 
Fig	4.	Area	A	
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Fig	5.	Area	B	

4.1. On‐site	Observation	
The	observation	was	made	on	selected	days	at	different	time	by	marking	seat	choice	of	users,	
Analyzing	the	body	posture	and	observing	furniture	(blind)	usage.	As	users	gradually	come	into	
Law	Library	 from	 its	 open	 time	 and	 remain	 there	 for	 a	 long	period,	 the	 research	 time	was	
selected	from	the	open	time	to	the	time	when	users	almost	filled	the	whole	space.	Especially	for	
the	research	of	marking	seat	choice,	the	research	was	started	at	open	time	is	helpful	to	observe	
how	people	choose	their	seat	when	they	have	more	options.	Additionally,	the	sky’s	luminosity	
also	 varies	 with	 the	 altitude	 of	 the	 sun	 throughout	 the	 day	 and	 the	 change	 of	 weather	 of	
different	day,	affecting	the	users’	perception	of	environment	and	the	usage	of	blinds.	Therefore,	
Days	were	selected	with	different	weather	conditions	such	as	sunny,	cloudy	and	overcast	or	
rainy.	The	research	time	is	different	on	weekdays	and	weekends	because	of	different	open	time.	
Monitoring	activities	was	carried	out	every	 two	hours	 to	ensure	 that	 the	variation	 in	users’	
action	and	behaviors	can	be	effectively	detected.	
4.1.1. Seating	Choice	Mapping	
Marking	 seat	 choice	of	users	was	 respectively	 conducted	 in	Area	A	and	B	at	 the	 same	 time	
periods.	Each	user’s	seat	was	marked	on	the	observation	sheet	at	the	selected	time	of	the	day.	
Comparing	the	distribution	of	people	sitting	 in	the	research	areas	at	different	research	time	
periods,	 the	 relationship	 of	 seating	 preference	 and	 various	 daylighting	 conditions	 in	 the	
environment	can	be	observed	and	which	kind	of	daylight	environment	users	prefer	in	the	Law	
Building	can	be	revealed.	
The	data	was	collected	and	illustrated	in	Fig.6.	and	Fig.7.	Analyzing	the	data	of	Area	A,	the	seats	
near	windows	were	occupied	first	by	users	when	they	have	options.	When	most	of	seats	near	
windows	were	occupied,	people	start	to	sit	in	the	middle	of	space.	Because	the	daylight	level	
degrades	 from	 the	 window	 wall	 to	 the	 interior	 of	 the	 room,	 I	 found	 people	 prefer	 the	
environment	with	relative	higher	daylight	level.	Comparing	the	data	of	zones	in	Area	B,	a	similar	
conclusion	 of	 user’s	 daylighting	 preference	 can	 be	made.	 However,	 there	 are	many	 people	
prefer	sitting	in	zone	3	and	the	seats	in	zone	3	were	chose	first	compared	to	zone	2. 
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Fig	6.	Seating	choice	mapping	in	Area	A	

4.1.2. Body	Posture	Analysis	
This	research	of	body	language	was	carry	out	with	reading	users’	minds	through	their	body	
language.	 Because	 learning	 space	 in	 the	 library	 is	mainly	 used	 for	 self‐study,	 there	 is	 little	
communication	 between	 people	 and	 variation	 in	 posture	 of	 users.	 Therefore,	 through	
observing	 relative	 obvious	 closed	 and	 open	 posture	 of	 users,	 Fig.8,	 an	 overview	 of	 user’s	
emotion	can	be	detected.	The	research	area	was	selected	in	Area	A,	considering	the	bigger	space	
allow	users	to	change	posture.	Area	A	was	generally	divided	into	two	zones,	Fig.9.		
Compare	the	posture	of	users	sitting	in	the	research	area,	people	sitting	in	the	zone	1	is	more	
inclined	to	apply	open	posture	than	the	people	in	zone	2,	which	means	people	is	more	relaxed	
under	higher	level	of	daylighting.	
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Fig	7.	Seating	choice	mapping	in	Area	B	

	

 
Fig	8.	Open	and	closed	posture																															Fig	9.	Research	area	
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4.1.3. Furniture	Usage	Analysis	
Furniture	usage	analysis	is	the	way	about	understanding	the	occupants’	response	to	different	
daylighting	 conditions	 through	 observing	 the	 position	 of	 furniture,	 like	 the	 open	 or	 closed	
positions	of	blinds	that	be	adjusted.	As	the	mentioned	below,	hand	operated	blind	curtain	is	one	
of	affordance	in	the	environment	that	can	be	perceived	by	occupants	to	take	action.	As	a	result,	
the	different	positions	of	blinds	are	related	to	different	responses	of	occupants,	which	is	helpful	
for	 us	 to	 understand	 daylight	 conditions	 in	 the	 environment	 and	 its	 effect	 on	 users.	 The	
research	was	conduct	in	the	area	A	considering	there	are	more	blinds	and	participants	that	can	
be	observed	at	the	same	time.	The	data	collection	was	done	by	taking	photos	to	record	the	blind	
positions	at	research	time	on	different	days.	The	results	are	showed	in	Fig.10,	Fig.11,	and	Fig.12.	

	
Fig	10.	Blind	usage	observation	(a)	

 
Fig	11.	Blind	usage	observation(b)	
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Fig	12.	Blind	usage	observation	

	
As	 can	be	 seen	 in	 figures,	 blinds	 are	 commonly	 used	 in	 this	 area,	 specially	 there	 are	 direct	
sunlight	into	this	space.	Fig.10	shows	that	the	variations	in	position	of	blinds	is	obvious	in	the	
morning.	With	changing	altitude	of	sun,	the	blinds	were	used	when	direct	sunlight	gradually	
enter	into	the	space.	Observing	open	and	closed	position	of	blinds	at	the	same	time,	I	found	that	
direct	sunlight	cannot	be	accepted	by	 the	people	sitting	near	 the	windows.	All	 three	 figures	
present	that	the	positions	of	blinds	vary	with	the	increasing	sky’s	luminosity	during	the	day.	In	
addition,	Comparing	the	position	of	blinds	at	different	research	time	on	mostly	cloudy	day,	I	
found	that	users	intend	to	raise	blinds	when	the	outside	luminosity	is	desired	and	enjoy	views	
of	outside.	

4.2. Questionnaire	
The	questionnaire	is	a	direct	way	to	collect	the	users’	daylighting	preference	in	the	environment	
of	Law	library.	The	sheet	was	designed	with	two	parts	including	6	problems.	The	aim	of	five	
problems	 in	 first	 part	 is	 to	 understand	 respondents’	 response	 toward	 different	 daylight	
conditions	and	views.	In	the	second	part,	the	research	area	was	divided	into	5	zones,	Fig.13.	In	
addition	to	3	zones	in	Area	B,	the	Area	A	also	was	roughly	divided	into	two	zones	according	to	
the	distance	from	windows.	The	respondents	were	asked	to	choose	zone	that	they	prefer	sitting	
in	and	give	a	brief	 reason,	which	 is	helpful	 to	direct	obtain	 the	 information	of	 their	 seating	
choice	and	reason	to	supplement	observation	research.	
The	questionnaire	sheets	were	handed	out	to	30	users	in	law	library.	In	the	first	part,	they	were	
asked	to	evaluate	the	importance	of	each	question	on	a	1	to	5	scale.	And	in	the	second	part,	the	
different	area	also	labeled	by	numbers.	All	data	was	collected	and	present	it	in	radar	diagrams	
blow.	Part	1:	1=strongly	disagree,	2=disagree,	3=neutral,	4=agree,	5=strongly	agree.	
Most	people	prefer	study	are	with	both	daylight	and	views	of	outside	and	do	not	want	to	study	
in	the	environment	without	connection	to	outside,	but	some	of	them	also	do	not	mind	the	study	
area	without	view	of	outside.	In	addition,	direct	sunlight	does	have	negative	impacts	on	users	
and	many	users	intend	to	choose	a	more	desirable	environment	when	they	are	learning	in	the	
library.	
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Question 1‐5

I prefer the study area with sufficient daylight and good views of outside.

I prefer the study area with sufficient daylight, but do not mind if there is outside view.

I do not mind studying area without daylight and outside view

I do not mind studying under direct sunlight.

I do not mind sitting anywhere
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(c)	

Fig	13.	Research	area	
	
Some	reasons	about	preferring	sitting	in	zone	3	are:	I	would	like	to	sit	somewhere	with	the	least	
distraction	 but	with	 natural	 sun	 light.	 Sufficient	 but	 not	 direct	 daylight,	 also	 good	 views	 of	
outside	to	relax	my	eyes.	I	like	studying	independently,	sitting	somewhere	bright.	Daylight	and	
view	attract	me	to	sit	here.	
Most	people	prefer	sitting	in	the	zone	3,	and	the	following	is	zone	1	and	zone	4.	It	is	obvious	
that	people	prefer	the	study	area	with	daylight	and	view	of	outside.	However,	comparing	the	
number	of	respondents	who	chose	zone	3	and	zone	1,	I	find	that	people	intend	to	sit	here.	

5. Findings	and	Discussion	

Comparing	 the	 results	of	observation	and	questionnaire,	 there	 is	 a	general	 trend	 that	users	
prefer	sitting	near	windows.	As	the	changing	daylighting	condition,	the	blind	commonly	control	
by	users	filter	some	unwanted	daylight	into	the	space,	which	means	the	most	daylight	provide	
by	windows	 on	 the	 north	 side	 is	 undesired.	However,	 the	 hand‐controlled	 blind	 in	 deed	 is	
effective	way	to	provide	flexibility	for	users	to	adjust	the	daylighting	environment.	In	general,	
daylighting	is	important	for	users	in	Law	Library	to	meet	their	physiological	needs.		
Privacy	 also	 is	 an	 important	 factor	 that	 affect	 users	 to	 choose	 study	 environment.	 In	 the	
observation	of	seating	choice,	when	over	half	of	seats	nearing	windows	were	occupied	in	Area	
A,	users	start	to	choose	the	seats	in	the	middle	of	space.	I	found	that	when	students	need	to	
study	 independently,	 they	 intend	 to	 be	 alone	 and	 sit	 more	 private	 seats.	 The	 answer	 of	
respondents	of	questionnaire	also	express	this	thought	that	they	prefer	the	space	where	they	
can	study	independently	in	the	Law	Library.	

6. Conclusion	

Based	on	the	research,	the	role	of	daylighting	design	in	the	university	library	is	significant.	With	
expected	 growth	 in	university	 libraries	 about	 student	numbers,	 opening	hours,	 and	 type	of	
resources,	the	well‐being	of	users	in	the	library	environment	should	be	improved.	In	addition	
to	 the	 consideration	 of	 more	 sustainable	 energy	 use,	 how	 to	 design	 a	 better	 daylighting	
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Question 6

Which area do you prefer sitting?
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environment	should	be	taken	more	consideration.	Daylighting	in	relation	with	psychological	
need	of	users	should	be	key	priority	in	future	library	design.		
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