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ABSTRACT	
Design	participation	and	education	are	important	vehicles	for	
building	 citizenship	 skills	 in	 democratic	 societies.	 However,	
there	 is	 a	 considerable	 gap	 between	 macro-level	 aims	 to	
include	the	civil	society	at	large	and	Participatory	Design	(PD)	
methods	to	include	citizens	on	the	micro-level.	Thus,	we	argue	
for	meso-level	approaches	that	would	enable	PD	and	education	
practitioners	to	build	scalable	methods	of	digital	inclusion.	We	
present	 the	 case	 of	 Virtual	 Library	 in	Oulu	 City	 Library	 as	 a	
hands-on	 case	 study	 example	 in	 our	 workshop.	 In	 order	 to	
build	scalable	methods,	we	offer	 libraries	as	an	example	of	a	
networked	learning	space	to	achieve	this	synergistically	with	
an	 existing	 social	 and	 cultural	 service	 program,	 the	 public	
library	system.	We	invite	practitioners,	educators	and	scholars	
from	all	 backgrounds	 to	 explore,	develop	and	 critique	meso-
level	 approaches	 and	 networked	 learning	 spaces	 in	 their	
various	cultural	and	national	contexts	of	practice	at	this	two-
hour	long	workshop.	

CCS	CONCEPTS	
•	Human-centered	 computing	 →	 Interaction	 design	 →	
Interaction	 design	 process	 and	 methods	 →	 Participatory	
design;	Redundancy;	Human	computer	interaction	(HCI)	→		HCI	
theory,	concepts	and	models;	•	Social	and	professional	topics	→		
Professional	 topics	 →	 	 Computing	 education	 →	 	 Computing	
literacy.	
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1	 Introduction	
Participatory	 Design	 (PD)	 is	 seen	 as	 a	 way	 to	 increase	 user	
empowerment	 and	 the	 democratic	 development	 of	
technologies	in	society.	Indeed,	participation	and	education	are	
ever	 more	 important	 in	 the	 age	 of	 technologies	 with	 far-
reaching	societal	potential,	such	as	virtual	reality	(VR),	artificial	
intelligence	 (AI),	 smart	 cities	 (SC),	 and	 other	 large	
sociotechnical	systems.	It	is	questionable	whether	democracies	
can	function	effectively	without	citizens	that	have	an	evolving	
understanding	of	these	systems.		
However,	PD	and	micro-level	approaches	in	general	are	not	

without	 limitations.	 [7]	 argue	 that	 citizen-centred	 initiatives	
often	do	not	consider	the	conditions	within	which	individuals’	
seemingly	 autonomous	 choices	 are	 made,	 and	 that	 it	 is	
challenging	for	individuals	to	have	a	real	effect	on	the	features	
of	technologies	that	they	use.	It	is	even	more	difficult	for	users	
or	 even	 governments	 to	 go	 against	 the	 business	 logic	 under	
which	digital	technologies	have	developed	recently	[7,	5,	11].	
Similarly,	 [2]	argue	that	both	PD	and	HCI	 focus	on	the	 ‘small	
issues’	of	everyday	 technology	use,	 “rather	 than	on	solutions	
that	profoundly	change	their	activities	as	well	as	the	goals	they	
are	supported	in	pursuing"	[2].	These	views	beg	the	question	of	
are	 PD	 approaches	 helpful	 or	 harmful?	 Should	 we	 address	
these	issues	on	a	macro	rather	than	micro-level?	
Contemporary	 macro-level	 scholarship,	 such	 as	 the	

scholarship	 on	 SCs,	 has	 recognised	 the	 importance	 of	 the	
inclusion	of	academia	and	civil	society	in	addition	to	academia	
and	 business	 [2,	 4,	 5].	 These	 are	 valuable;	 however,	 it	 is	
inherently	true	of	high-level	models	that	they	do	not	provide	
answers	to	how	this	should	be	done	 in	practice.	These	goals,	
then,	 actually	 necessitate	 the	 inclusion	 of	 PD	 practices	 in	
technology	development,	as	the	expertise	of	practitioners	and	
educators	is	in	the	hands-on	work	of	including	stakeholders.		
Yet,	there	is	arguably	a	need	to	address	the	shortcomings	of	

present	day	PD	that	has	a	strong	focus	on	the	“small	issues”	[2]	
or	the	micro-level	(which	has	an	importance	of	its	own).	Thus,	
we	 argue	 for	 meso-level	 approaches	 that	 would	 span	 the	
distance	between	these	two.	This	necessitates	the	development	
of	 specific	 strategies.	 To	 root	 this	 workshop	 in	 practice,	 we	
demonstrate	and	discuss	case	Virtual	Library	 (VR	Library)	 in	
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our	 two-hour	 long	 workshop	 to	 facilitate	 participant	
conversation	and	ideation	on	how	meso-level	strategies	could	
be	 used	 in	 PD	 and	 technology	 education	 to	 advance	 societal	
understanding	 of	 novel	 technologies	 in	 various	 national	 and	
cultural	contexts	globally,	and	what	other	networked	learning	
spaces	 could	 be	 used.	 Together	 with	 participants,	 we	 will	
sketch	 a	 roadmap	 toward	 the	 inclusion	 of	 meso-level	
approaches	in	PD	and	technology	education.	Participants	will	
learn	to	integrate	this	approach	in	their	own	educational	and	
design	contexts.	

2	 From	temporal	scalability	to	geographical	
scalability:	Case	Virtual	Library	

The	VR	Library	and	its	services	were	based	on	ideas	that	were	
created	 and	 developed	 together	 with	 several	 stakeholder	
groups.	Overall,	the	goal	was	to	follow	the	central	principles	of	
Scandinavian	PD,	as	defined	by	[1]:	The	PD	process	must	entail	
1)	respect	for	different	knowledges,	2)	opportunities	for	mutual	
learning,	3)	joint	negotiation	of	project	goals,	and	4)	tools	and	
processes	 to	 facilitate	design.	Thus,	 the	goals	of	 the	whole	VR	
Library	 project	 were	 negotiated	 with	 the	 library	
administration	before	the	actual	design	of	 the	digital	artefact	
began;	 this	 was	 followed	 with	 two	 multi-stakeholder	 PD	
workshops	(35	&	17	participants),	a	user	evaluation	phase	(12	
participants)	and	numerous	meetings	between	the	library	staff	
and	researchers	[cf.	6,8,9,	10].		
The	 resultant	 VR	 Library	 prototype	 application	 is	 an	

interactive	room-scale	Virtual	Reality	(VR)	experience.	The	VR	
Library	 supports	 contemporary	 VR	 hardware,	 allowing	 the	
user	to	experience	virtual	environments	(VEs)	through	a	head-
mounted	display	(HMD).	The	VEs	presented	in	the	VR	Library	
prototype	 consist	 of	 realistic	mirror-world	 layers	 as	 well	 as	
fantasy	layers.	The	VR	Library	contains	four	separate	VEs:	City	
Library,	 Fantasy	 Village,	 Future	 Alley	 and	The	 Study.	 Each	 of	
these	 contain	 interactive	 hotspots	 designed	 according	 to	
workshop	findings,	including	a	virtual	art	exhibition,	thematic	
book	recommendations	curated	by	the	library	staff,	as	well	as	
collaborative	storytelling.	
Collaboration	 with	 the	 City	 Library	 enabled	 this	 first	

installment	 of	 the	 VR	 Library	 to	 have	 temporal	 scalability:		
currently	the	concrete	result,	 the	VR	Library,	 is	on	display	 in	
the	library	where	all	interested	citizens	can	freely	experiment	
with	it.	This	was	important,	as	one	of	the	aims	was	to	create	a	
usable	artefact	for	the	educational	purposes	of	the	library.	The	
VR	 Library	 also	 demonstrates	 the	 geographical	 scalability	
potential	which	is	embedded	in	the	library	context	and	in	other	
similar,	 networked	 spaces	 and	 institutions,	 also	 on	 national	
level.	We	 are	 currently	 cooperating	with	 the	 libraries	 of	 the	
capital	city	region	of	Finland	in	order	to	combine	different	VR	
Library	 environments	 and	 create	 a	 network.	 The	 long-term	
objective	is	also	to	create	a	PD	manual	for	libraries	to	enable	
the	creation	of	new	spaces	 for	VR	Library;	 the	rationale	 is	 to	

enhance	 technology	 education	 and	 participatory	 practices	 to	
technology	design.		

3	 Conclusion:	Strategies	towards	meso-level	
approaches	in	PD	and	technology	education	

PD	 has	 addressed	 the	 issue	 of	 democracy	 and	 citizen	
empowerment	 on	 the	 micro-level,	 through	 small-scale	 and	
concrete	 grassroots	 work.	 On	 the	 macro-level,	 policy	
researchers	and	SC	scholars	have	created	governance	models	
that	 account	 for	 the	 third	 sector	 at	 large,	 in	 addition	 to	 the	
public,	private	and	academic	sectors.		
We	maintain	that	these	approaches	are	not	well	connected.	

In	our	view,	this	can	be	achieved	in	at	least	three	ways:	Firstly,	
by	designing	for	scalable	participation	and	education	activities.	
Secondly,	 by	 ‘piggy-backing’	 technology	 participation	 and	
education	with	 already	 existing	 social	 inclusion	programmes	
and	structures	in	order	to	scale	up	the	temporal	coverage	of	PD	
and	education	practices.	Third,	by	using	what	we	have	termed	
‘networked	 learning	spaces’	as	a	spatial	collaboration	method	
that	enables	scaling	up	geographically.		
The	public	library	system	can	be	a	viable	vehicle	for	grass-

roots	work	with	scalable	potential.	However,	other	spaces	and	
social	programmes	should	also	be	explored	as	vehicles	for	PD	
and	education.	Municipal	facilities,	and	cultural	organizations	
also	 possess	 extensive	 networked	 spaces	 for	 meso-level	
activities.	 Participants	 of	 this	 workshop	 are	 encouraged	 to	
bring	 forth	 their	 expertise	 and	 experience	 in	 their	 various	
contexts	to	explore	these	themes.		
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