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1.	INTRODUCTION	

This	Handbook	is	about	the	design	of	human-computer	interaction	and	of	solutions	for	specific	
applications	and	domains.	This	current	chapter1	is	about	how	you	can	go	beyond	creating	interfaces	or	
improving	user	experience	to	make	a	difference	in	the	world.	That	difference	might	be	global,	such	as	by	
doing	work	that	supports	the	UN’s	Millennium	Goals,	or	it	might	be	local	in	ways	that	are	meaningful	
only	to	a	particular	community.	The	funding	for	the	work	may	come	from	a	government,	a	non-
governmental	organization	(NGO),	a	research	council,	a	charity	or	a	company;	and	the	budget	may	vary	
from	the	price	of	a	ticket	to	millions	of	dollars.	The	people	or	group	for	which	you	hope	to	make	a	
difference	might	be	on	the	other	side	of	town	or	on	the	other	side	of	the	world.	Regardless,	this	chapter	
is	about	applying	what	we	know	about	user-centered	design	to	worldwide	economic	and	community	
Development.	

1.1.	Introducing	HCI4D		

Human-Computer	Interaction	for	Development	–	or	HCI4D	–	is	a	new	multidisciplinary	field.	It	is	still	
defining	itself,	as	is	witnessed	by	the	number	of	names	under	which	it	goes:		HCI4D,	User-centered	
design	for	Development	(UCD4D),	Human-centered	design	for	Development	(HCD4D),	Interaction	Design	
and	International	Development	(IDID)	and	others.	While	there	are	nuances	that	distinguish	these,	we	
are	using	the	term	“HCI4D”	in	this	chapter	to	encompass	them	all.	This	field	is	being	developed	by	
academics	and	practitioners,	and	by	people	all	over	the	world	in	“developed”	and	“developing”	
countries,	by	young	researchers	and	senior	researchers	and	practitioners,	often	working	hand-in-hand	
together	in	the	creation	of	this	exciting	new	area.	Furthermore,	

• HCI4D	is	interdisciplinary.	Therefore,	there	is	no	“one	way”	or	one	interpretation	that	is	the	only	
“correct”	one.	There	is	discussion	and	sometimes	controversy,	but	no	specific	orthodoxy.	

• We	come	from	both	applied	and	academic	settings.	We	recognize	that	both	have	something	
important	to	offer	and	each	has	its	own	set	of	limitations.	We	are	committed	to	dialogue	across	
what	is	sometimes	a	barrier.	

• HCI4D	is	young	and	is	still	changing	and	defining	itself.		
• HCI4D	is	deeply	rooted	in	fieldwork.	This	brings	with	it	a	certain	set	of	responsibilities	that	all	

fieldwork	does,	but	they	are	heightened	by	the	emphasis	on	Development.		
• HCI4D	is	international.	We	have	colleagues	on	all	continents,	and	some	of	us	have	worked	on	as	

many	as	6	continents.	
• HCI4D	focuses	on	the	larger	goal	of	making	the	world	a	better	place.	

																																																								
1	This	chapter	has	been	a	group	project.	Some	of	the	case	studies	have	been	provided	from	additional	HCI	
practitioners	in	the	field.	The	material	was	edited	by	Susan	Dray,	Ann	Light,	and	Vanessa	Evers.		
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The	authors	of	this	paper	reflect	some	of	this	diversity:		We	include	academics	and	practitioners	from	4	
continents,	who	count	themselves	as	researchers,	teachers,	consultants	and	practitioners.	We	have	all	
worked	in	countries	other	than	our	own,	and	have	dealt	with	challenges	big	and	small	to	do	so.	We	
represent	different	worlds	on	many	dimensions.	However	there	are	other	voices	that	are	not	explicitly	
part	of	this	chapter,	although	they	are	no	less	important:		People	in	NGOs,	people	in	government	
Development	offices,	people	in	foundations	and,	perhaps	most	important,	people	in	local	communities	
with	whom	we	work	with.	We	have	tried	to	represent	these	perspectives	as	faithfully	as	we	can,	but	
realize	that	this	would	have	been	a	different	chapter	had	we	been	able	to	include	their	voices	directly.	

1.2	Terminology	

Because	HCI4D	is	interdisciplinary,	it	is	important	to	define	some	terms	that	have	multiple	different	
meanings.	Additionally,	several	of	these	terms	are	also	politically-charged,	which	makes	it	particularly	
important	that	we	are	clear	about	what	meanings	we	are	ascribing	in	this	chapter.	

“Development.”		The	term	“development”	has	a	number	of	different	meanings.	In	the	technology	world,	
“development”	refers	to	the	actual	creation	of	a	program	or	design.	There	are	several	related	uses	of	
the	term	in	Information	Technology	(IT)	organizations.	Software	development,	application	development,	
and	platform	development	are	among	the	terms	that	IT	people	use	to	describe	different	aspects	of	this	
process	of	creation.	A	second	meaning	of	the	term	relates	to	the	larger	technological	process,	usually	
described	as	Research	&	Development	(R&D)	which	includes	earlier	phases	of	planning	and	investigation	
(“Research”)	to	guide	the	actual	development.	However,	neither	of	these	is	the	meaning	that	we	are	
stressing	in	HCI4D.	In	this	chapter,	Development	refers	to	broad	interdisciplinary	efforts	and	
transformative	projects	to	address	specific	human	problems,	as	well	as	to	influence	the	“complex	
economic,	social	and	political	processes	of	change	in	countries	in	the	poorer	parts	of	the	world.”		
(Oxford		University,	2010).	We	will	distinguish	this	meaning	of	the	word	from	the	previous	two	by	
capitalizing	the	initial	letter.	We	will	discuss	the	meaning	of	this	term	in	more	detail	below	both	because	
it	is	a	new	concept	for	the	HCI	community,	and	because	it	is	far	more	contentious	and	politically	charged	
than	the	more	technically-focused	meanings	of	the	word.		

“Developing	World.”		In	addition	to	clarifying	the	term	“Development”,	there	is	also	the	question	of	how	
to	refer	to	different	regions	of	the	world.	There	are	simply	no	good	terms	for	describing	the	so-called	
“developed”	and	“developing”	regions.	Many	older	readers	will	remember	the	first	world/third	world	
distinction	that	has	almost	disappeared.	Nowadays	we	have	a	range	of	ways	of	talking	about	parts	of	the	
world	which	reflect	economic	differences	in	different	regions.	“Developing	countries”	is	a	prevalent	
term,	but	the	more	accurate	description	might	be	‘emerging	economies’	or	‘“developing”	regions.	For	
the	remainder	of	this	chapter,	we	use	the	terms	“developing/developed”	regions	to	distinguish	parts	of	
the	world	that	are	distinct	from	each	other	in	terms	of	access	to	resources	and	so	on,	but	in	settling	on	
these	two	terms	(obviously	related	to	Development)	to	discuss	HCI4D,	we	are	merely	choosing	the	best	
tools	that	we	have	for	the	job	of	making	this	distinction.	Like	so	many	people	working	in	this	area,	we	
have	yet	to	find	a	way	of	talking	about	it	that	captures	the	nature	of	the	exchange	that	we	would	like	to	
foster.	
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Last,	but	certainly	not	least,	it	is	important	to	be	clear	when	we	describe	the	main	actors	in	HCI4D.		

“Practitioners.”		For	the	purposes	of	this	chapter,	“practitioners”	are	people	working	within	industry.	
They	may	do	applied	research,	innovation,	design,	and/or	development.	We	will	refer	to	their	work	as	
HCI4D	projects	even	though	they	may	do	research.	

“Researchers.”		For	the	purposes	of	this	chapter,	“researchers”	are	people	who	work	and/or	teach	in	
academic	settings	(or	quasi-academic	settings	such	as	Corporate	Research	Labs	within	companies).	We	
will	refer	to	their	work	as	HCI4D	research	–	even	though	they	may	also	do	design	and/or	development	as	
part	of	their	research.	

As	mentioned	above,	we	are	not	explicitly	differentiating	people	in	NGOs,	governments	or	other	
settings.	They	may	work	to	develop	policy	or	may	oversee	projects,	whether	done	by	researchers	or	by	
practitioners.		

1.3	Related	disciplines	

Like	HCI,	HCI4D	has	interdisciplinary	roots.	As	Ho,	et	al.	(2009)	point	out,	these	make	it	challenging	to	
get	a	complete	picture	of	its	history	and	literature,	as	well	as	to	define	the	field	from	the	different	
mindsets	of	some	of	the	contributing	sub-disciplines.	This	is	both	a	strength	and	a	weakness.	Because	
there	are	different	perspectives,	there	is	a	potential	for	rich	dialogue	and	for	collaborative	discussion	of	
how	to	solve	problems	in	holistic	ways.	This	is	potentially	very	powerful.	But	it	is	also	complex,	messy,	
and	very	challenging.	It	makes	it	very	difficult	to	reach	consensus	on	what	is	“in”	and	what	is	“out”	of	an	
area	like	HCI4D.	The	risk	is	always	that	the	holistic	and	collaborative	efforts	to	solve	problems	will	not	be	
realized	in	endless	discussions	of	the	definition	of	the	area,	disagreements	about	which	methods	are	
“best”,	and	which	world	view	is	“right”.		

Most	current	HCI4D	professionals	come	from	a	HCI	background	and	are,	therefore,	aware	of	these	
interdisciplinary	challenges	since	these	are	also	present	in	HCI.	However,	the	addition	of	Development	
adds	a	complexity	beyond	the	challenges	within	HCI.	Within	the	academic	discipline	of	Development	
studies,	there	is	a	great	deal	of	debate	as	to	what	exactly	“Development”	is	and	what	the	“proper”	
frame	of	reference	(Economic	growth?	Post-colonial?		Marxist?		To	name	a	very	few).	These	debates	are	
deeply	political	and	can	be	quite	contentious.	It	is	beyond	the	scope	of	this	chapter	to	describe	these	in	
detail,	but	we	would	refer	the	interested	reader	to	Ho	et	al	(2009)	for	references	to	the	relevant	
literature.		

HCI4D	is	closely	intertwined	with	ICT	for	“developing”	regions.	While	the	debate	on	the	utility	of	ICTs	in	
“developing”	countries	has	largely	been	won,	the	challenge	of	how	best	to	use	ICTs	for	poverty	
reduction	remains	(Avgerou	and	Walsham,	2000;	Walsham	et	al.,	2004).	Although	the	link	between	
economic	growth	and	ICT	use	has	been	established	(Kraemer	and	Dedrick,	2001;	Jalava	and	Pohjola,	
2002),	the	exact	process	of	how	ICTs	can	be	used	for	poverty	reduction	in	“developing”	countries	needs	
exploration	and	is	open	to	challenge.	In	particular,	there	are	few	if	any	theoretical	explanations	as	to	
how	ICTs	can	assist	in	building	human	capacity	for	poverty	reduction	in	a	“developing”	country	setting.	A	
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strong	correlation	exists	between	the	access	to	education	and	knowledge	and	poverty	indicators	such	as	
infant	mortality,	family	size	and	women’s	health	(Marker	et	al.,	2002).	Other	studies	have	also	
established	a	close	link	between	poverty	and	an	information	gap	of	the	poor	(see	e.g.,	Humphrey,	2006).	
However,	ICT	Development	projects	suffer	from	high	project	failure	rates	(UN-APCICT,	2010).		Therefore,	
it	is	clear	to	us	that	there	is	a	need	for	greater	emphasis	on	participative	processes	of	design,	greater	
engagement	with	potential	beneficiaries	and	more	in-depth	and	culturally	relevant	ways	of	making	ICTs	
available,	useful	and	usable	to	a	diverse	population	of	people.	
	
1.4.	From	improving	the	interface	to	improving	the	world	
	
Most	of	the	HCI	methods	and	processes	described	in	this	Handbook	are	designed	to	be	of	service	in	the	
development	of	technology.	The	term	HCI	defines	the	interaction	between	people	and	machines	and	
what	they	can	do	together,	but	not	why	they	are	interacting.	We	may	have	a	goal	beyond	making	better	
interfaces	and	better	means	of	interaction,	or	improving	the	interface	may	be	that	that	is	an	end	in	
itself,	but	the	term	HCI	implies	nothing	about	the	technology	that	is	being	improved	or	for	what	reason.		
A	key	difference	in	the	work	discussed	here	is	that	researchers	and	practitioners	doing	HCI4D	are	not	
just	applying	techniques	to	improve	digital	tools.	They	are	looking	beyond	the	effectiveness	of	the	tool	
to	the	impact	that	it	has	on	a	society,	most	often	in	terms	of	the	specific	individuals,	groups	and	
communities	being	studied.	What	distinguishes	HCI4D	work	and	makes	it	so	interesting	are	these	
additional	goals	implying	a	purpose.	If	it	is	‘for/4’	Development,	then	it	has	social	and	moral	intentions	
to	change	life	in	particular	ways.	Development	is	inherently	and	inevitably	a	political	and	moral	
activity—in	other	words,	it	involves	ethics,	values,	and	beliefs	–	as	well	as	an	economic	one.	The	
challenge	for	HCI4D	as	a	field	then,	is	how	to	go	beyond	the	International	Standards	Organization	(ISO)	
notions	of	what	constitutes	a	‘successful’	technology	and	incorporate	some	of	the	‘success’	criteria	from	
work	in	the	Development	community.	This	involves	more	than	simply	adding	a	few	new	criteria	from	the	
Development	literature	to	the	checklists	for	evaluating	our	studies.	Criteria	for	success	will	be	different	
for	different	communities,	and	there	may	be	cultural	differences	between	communities	that	make	it	
impossible	to	develop	global	standards.	Finding	new	ways	to	describe	what	is	a	‘successful	project’	
increases	the	complexity	of	the	questions	we	are	asking	and	the	time	needed	to	understand	what	we	
need	to	achieve.	It	alters	how	we	relate	to	the	people	who	will	use	the	technology	and	the	methods	we	
use	to	engage	them	in	the	design	process.	HCI4D	projects	can	take	differing	forms,	from	studies	of	the	
appropriation	of	technology,	which	can	inform	future	application	development,	to	projects	that	are	
more	interventionist	in	nature.	But	if	we	come	in	from	outside	a	community	to	do	HCI	‘for/4’	
Development,	we	are	coming	in	to	do	more	than	explore	what	would	constitute	well-designed	
technology	for	our	hosts.	We	are	also	assessing	aspects	of	their	lives	and	how	they	might	be	improved.	
	
As	Kleine	&	Unwin	(2009)	discussed	in	looking	at	the	related	field	of	ICT	and	Development	(ICTD):	
“Rather	than	the	‘and’	of	ICTD,	the	‘for’	of	ICT4D	forces	users	of	the	term	to	confront	the	moral	and	
political	agendas	associated	with	‘Development’.”	While	HCI4D	researchers	are	very	knowledgeable	
about	their	research	agenda,	they	may	not	have	as	good	an	understanding	of	Development	studies	and	
the	associated	subtleties	of	Development	practice.	If	we	take	the	‘4’	seriously,	confronting	“moral	and	
political	agendas”	requires	understanding	of	these	issues.	Ho	et	al.	(2009)	point	to	the	serious	



HCI4D	 	 Page						5	

responsibilities	on	HCI4D	researchers:		
	

Thus	the	acronym	‘HCI4D’,	as	our	community	has	adopted	it,	carries	a	level	of	intent	and	
purpose.	As	a	community,	we	do	not	seek	merely	to	understand	how	humans	and	
computers	interact	in	“developing”	regions,	but	are	concerned	with	applying	this	
understanding	to	improve	lives,	livelihoods	and	freedoms	for	people	in	these	regions.	(ibid)	

		
In	the	majority	of	HCI4D	projects,	we	work	with	local	communities	as	equals,	generating	local	capacity	
so	that	participation	works,	defining	Development	as	a	joint	endeavor	or	supporting	existing	local	
initiatives.	In	doing	so,	we	indicate	our	interest	and	our	responsibility	in	understanding,	the	social	and	
political	agendas	at	work	and	the	wider	context	in	which	our	research	is	taking	place.	Therefore,	our	
remit	for	research	is	broader	and	deeper	than	relating	Development	to	economic	growth	alone.	
Development	is	associated	with	empowerment	through	the	transforming	power	of	technology	and	its	
related	activities.		
	
1.4.1.	The	“D”	in	HCI4D	

The	“D”	in	HCI4D	stands	for	Development,	but	even	this	is	not	straightforward.	The	tradition	that	
Development	grows	out	of	is	rooted	in	the	idea	that	some	parts	of	the	world	are	more	“developed”	than	
others	and	that	these	areas	have	a	responsibility	to	address	the	gap.	It	is	not	altogether	distinct	from	the	
system	of	beliefs	that	allowed	parts	of	Europe	to	run	all	over	Africa,	Asia	and	the	Americas,	ostensibly	
bringing	“civilization”	to	the	world,	and	the	United	States	ostensibly	bringing	“peace”	by	doing	so	more	
recently	in	Korea,	Vietnam,	Afghanistan	and	Iraq.	Meanwhile,	the	blatant	self-interest	of	much	of	that	
history	has	left	its	legacy	in	the	economic	conditions	in	many	“developing”	countries,	where	production	
and	trade	arrangements	benefitted	those	imposing	the	terms.	This	colonial	past	hangs	on	in	the	
terminology	“developing”	and	also	in	some	of	the	attitudes	to	be	found	in	the	field,	often	much	to	the	
indignation	of	people	receiving	aid.	Many	practitioners	from	“developing”	countries	have	argued	that	
Development	too	often	involves	remote	and	powerful	decision	makers	imposing	their	idea	of	what	is	
best	on	other	people	and	places,	often	on	the	basis	of	very	limited	information.	To	try	to	address	this,	
the	World	Health	Organization	talks	about	Development	cooperation	to	throw	attention	on	the	
collaborative	nature	of	all	aid	activities	and	the	need	for	a	partnership	between	donor	and	recipient.	
Proponents	of	participatory	Development	strategies	such	as	Participatory	Action	Research	(Fals-Borda,	
1987)	and	Participatory	Rural	(or	urban)	Appraisal	(PRA)	(Chambers,	1994),	aim	to	enable	marginalized	
people	to	give	voice	to	their	concerns,	to	participate	in	decisions	that	affect	them,	and	to	exercise	their	
rights.	

An	underreported	but	important	side	effect	of	Development	cooperation	is	that	researchers	and	
practitioners	in	the	field	learn	from	the	people	that	they	are	working	with.	Most	often,	it	is	not	a	case	of	
pouring	knowledge	into	communities,	even	when	many	resources	come	from	outside.	People	have	been	
solving	problems	successfully	using	the	resources	available	to	them	for	thousands	of	years.	Local	
knowledge,	skills	and	history	are	imperative	to	understand	patterns	that	will	influence	a	Development	
project	as	well	as	to	provide	sustainable	solutions	to	problems.	In	developing	new	solutions,	the	external	

http://en.wikipedia.org/wiki/World_Health_Organisation
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researchers	and	practitioners	gain	knowledge	and	experience	that	they	would	not	have	otherwise	and	
this	knowledge	can	be	used	to	solve	problems	in	other	settings	also.		
	
1.4.2.	A	little	more	on	the	history	of	Development	to	put	HCI4D	in	context	

The	idea	of	Development	as	a	policy	goal	can	be	traced	to	the	inaugural	speech	of	American	President	
Truman	in	1949	(Truman,	1949).	The	vision	he	declared	was	of,	“…making	the	benefits	of	our	scientific	
advances	and	industrial	progress	available	for	the	improvement	and	growth	of	“underdeveloped	areas.”	
This	has	been	interpreted	as	the	USA’s	response	to	the	segregation	that	accompanied	the	Cold	War	and	
a	move	to	limit	the	threat	of	Communism.		

At	that	time,	Development	was	widely	interpreted	in	terms	of	increasing	nations’	economic	output.	
However,	this	view	is	now	widely	recognized	as	inadequate	for	a	range	of	reasons.	Firstly,	it	assumes	
that	increasing	average	incomes	will	benefit	all	of	the	population,	but	huge	inequalities	may	not	be	
addressed.	Secondly,	it	assumes	that	increasing	economic	production	and	consumption	is	a	fundamental	
good	in	itself,	whereas	it	often	has	damaging	environmental	impacts	and	might	be	achieved	in	the	
context	of	extremely	repressive	regimes.	Thirdly,	it	frames	Development	of	a	process	of	making	
‘underdeveloped’	areas	more	like	the	“developed”	world,	implying	that	the	way	of	life	in	these	
“developed”	countries	represents	the	“best	of	all	possible	worlds”.		

In	contrast,	the	concept	of	‘sustainable	Development’	upon	which	much	HCI4D	work	is	more	or	less	
implicitly	based,	draws	attention	to	the	need	to	consider	the	whole	technical,	financial,	social,	and	
environmental	‘ecosystem’	in	which	a	Development	initiative	is	sited.	Sustainable	Development	is	in	part	
a	response	to	the	failure	of	projects	where	technical	equipment	was	given	by	government	donors	(or	
purchased	on	the	basis	of	a	long	term	loan).	When	the	equipment	requires	maintenance,	or	parts	need	
replacing,	the	recipients	do	not	have	the	skills,	the	infrastructure	or	the	currency	to	solve	the	problem.	
The	Sustainable	Livelihoods	framework	(DfID,	1999)	is	a	widely	used	framework	that	reflects	this	
perspective.	One	dimension	of	sustainable	Development	is	a	concern	with	‘capacity	building’,	which	
concentrates	on	developing	the	skills	and	capabilities	to	sustain	external	initiatives	after	initial	funding	is	
withdrawn.	Another	approach	is	‘capacity	centric’	which	focuses	on	sustaining	initiatives	with	funding	
that	builds	on	those	capacities	that	are	present	in	the	community	or	on	finding	solutions	that	capitalize	
on	the	communities’	existing	capabilities.		

A	recent	interpretation	of	Development	that	is	gaining	much	support	in	the	new	millennium	was	
articulated	by	economist	Amartya	Sen.	His	book	‘Development	as	Freedom’	(Sen,	1999)	provides	an	
introduction	to	this	so-called	‘capabilities’	approach.	Sen	argues	that	Development	should	result	in	
people	having	greater	freedom	to	make	and	act	on	choices	about	the	kind	of	life	that	they	want	to	live.	
Of	course,	lack	of	finance	is	one	limitation	on	people’s	freedom,	but	there	are	many	others.	Sen	
discusses	the	importance	of	other	liberating	factors	such	as:	political	freedoms	(such	as	freedom	of	
speech	and	democratic	governance),	social	opportunities	(such	as	education	and	social	mobility),	
guarantees	of	transparency	(from	agents	of	government	and	other	wielders	of	power),	protective	
security	(health	care	and	other	social	safety	nets),	as	well	as	the	economic	freedom	in	the	form	of	
opportunities	and	abilities	to	earn	or	create	a	livelihood.	The	creation	of	the	Human	Development	Index	
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(HDI)	by	Haq	in	the	1990’s	(Haq,	1995)	shifted	metrics	from	national	income	to	people-centered	policies	
[23].	The	HDI	is	a	measure	of	life	expectancy	at	birth,	adult	literacy,	combined	gross	enrollment	in	
education,	and	gross	domestic	product	per	capita.	The	underlying	conceptual	framework	was	inspired	
by	Sen’s	capabilities	model.		
	
Another	key	influence	on	HCI4D	was	the	creation	of	the	agenda-setting	Millennium	Development	Goals	
for	the	turn	of	the	millennium.	In	the	late	1990s,	in	part	as	a	result	of	‘Development’	loans	and	the	fact	
that	only	a	handful	of	“developed”	countries	had	met	their	promise	at	the	UN	to	raise	aid	to	0.7%	of	
their	GDP,	critics	pointed	out	that	many	countries	in	the	“developing”	world	were	paying	more	back	to	
the	“developed”	world	in	interest	on	past	loans	than	they	were	receiving	in	aid	from	donors.	
International	campaigns	such	as	Jubilee	2000	exerted	significant	pressure	on	political	leaders	to	act	
(Carrasco,	et	al.,	2007).	The	Millennium	Development	Goals	agreed	on	at	the	UN	set	out	8	specific	
targets	that	the	world	aimed	to	achieve	by	2015	(UNDP,	2010).	The	targets	focus	on:	poverty	and	
hunger;	education;	gender	equality;	child	mortality;	maternal	mortality;	HIV/AIDS;	environmental	
sustainability;	and	building	a	global	partnership	for	Development.	This	framing	of	Development	provides	
a	broader	vision	of	Development	that	focuses	on	many	features	that	are	important	for	quality	of	life.		

The	recent	growth	of	ICT4D	can	be	traced	to	the	1998	World	Development	report,	which	highlighted	the	
role	of	information,	knowledge	and	ICTs	in	Development	(Heeks,	2009).	The	G8	Digital	Opportunities	
Task	Force	in	2000	set	up	an	agenda	for	action	on	ICT4D,	following	which,	the	World	Summits	on	the	
Information	Society	were	held	in	Geneva	in	2003	and	Tunis	in	2005.	Heeks	describes	a	shift	in	ICTD	from	
late	1990s-early	2000s	to	the	late	2000s	model	of	ICTD	2.0,	marked	by	a	shift	in	goals	from	realizing	
Millennium	Development	Goals	to	social	Development	and	growth	(Heeks,	2009).	He	also	notes	a	
significant	departure	from	the	telecenter/Personal	Computer	approach	to	mobile	phone-based	
solutions.	Moreover,	Heeks	identifies	a	shift	in	key	Development	actors,	from	philanthropic	
organizations	and	donors	funding	non-governmental	organizations	to	“South-based”	funding	from	
governments	and	private	players.	
	
2.	CHALLENGES	
HCI4D	takes	a	user-centred	approach	to	both	design	and	Development.	The	role	people	from	the	local	
communities	play	is	key	and	may	include	co-designing,	using	software	in	context,	co-evaluating	the	
project	and/or	reflecting	on	their	own	role	in	the	process.	Good	HCI	(in	research	and	in	practice)	
requires	an	understanding	of	context	and	users,	iterative	design,	opportunities	for	testing	and	
evaluation,	and	ultimately	uptake	and	application	of	technologies.	User-centered	design	always	requires	
that	we	are	keenly	aware	of	not	only	our	participants	and	their	context	but	also	of	differences	between	
our	own	expectations	and	assumptions	and	those	of	our	participants.	The	cultural	diversity	of	
“developing”	societies	has	important	implications	as	far	as	user-centred	design	is	concerned.	For	
example,	under	normal	circumstances	in	“developed”	regions,	user	and	task	analysis	techniques	offered	
by	HCI	provide	adequate	information	about	users	and	their	work.	However,	these	techniques	are	
inadequate	when	a	large	number	of	cultural	variables	must	be	factored	in.	To	cope	with	cultural	
diversity	and	still	ensure	optimum	performance,	a	designer	needs	to	know	about	a	much	wider	and	
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variable	range	of	factors	that	will	affect	a	person’s	work	and	social	behaviour.	This	implies	that	the	
emerging	HCI4D	practitioner	cannot	function	effectively	without	including	ethnographic	techniques.	

	
2.1	Local	Conditions	

Local	realities	in	the	“developing”	world	pose	particular	challenges	that	HCI	researchers	in	“developed”	
regions	do	not	typically	face.	These	can	include	massive	poverty,	weak	social	capital,	significant	
inequality	of	access,	power	and	wealth,	and	weak	governance	and	resulting	corruption.	Legal	structures	
after	often	very	different	from	those	encountered	in	“developed”	contexts,	as	are	local	economic	and	
regulatory	environments.	The	political,	economic	and	international	climate	can	introduce	instability	and	
even	danger.	While	many	sustainability	issues	are	relevant	in	both	“developed”	and	emerging	
economies,	the	way	they	play	out	with	respect	to	the	users	frequently	differs.		
	
These	same	local	characteristics	manifest	in	problems	with	infrastructure	that	can	affect	working	
conditions	for	local	people	and	the	practitioner/researcher.	For	instance,	electricity	is	often	limited	or	
absent,	even	in	urban	areas,	at	certain	times	of	the	day	or	year.	Communications	can	be	extremely	
difficult,	and	ubiquitous	cell	phone	service	is	often	not	available,	although	it	is	improving	in	most	
geographies.	Transportation	infrastructures	are	often	variable	and	can	range	from	quite	good	to	quite	
bad	in	the	same	country	at	different	times	of	the	year	and/or	in	different	regions.		
	
In	light	of	these	systemic	differences,	it	is	not	surprising	that	users	and	their	context	typically	differ	from	
the	people	who	HCI	professionals	encounter	in	“developed”	regions.	They	may	lack	skills	often	taken	for	
granted,	such	as	reading,	writing	and/or	counting	in	their	primary	language,	although	they	may	be	able	
to	speak	fluently	in	multiple	languages.	They	typically	lack	physical	access	to	technology,	and	therefore,	
may	have	very	different	experience	with	and	skills	to	use	technology.	When	technology	does	exist,	it	is	
often	shared	or	may	be	used	in	a	“mediated”	way,	where	a	more	technically	“savvy”	person	handles	
technical	use	by	others	with	less	experience.	Technology	that	may	be	available	may	not	be	the	most	
appropriate	–	for	instance,	some	parts	of	“developing”	regions	are	“dumping	grounds”	for	older	
technology	from	more	“developed”	regions	and/or	locally-relevant	applications	may	not	be	available.		
	
Users’	expectations	can	be	very	high	–	because	of	a	belief	in	the	transformative	power	of	technology	–	
or	very	low	as	a	result	of	experience	with	or	exposure	to	previous	technology	failures.	Similarly,	trust	in	
technology	can	fluctuate	widely	depending	on	previous	experience	and	on-the-ground	realities.	
	
Therefore,	when	working	with	communities	in	“developing”	regions,	researchers	and	practitioners	must	
pay	particular	attention	to	the	ways	in	which	these	local	conditions	can	influence	their	own	work.	While	
some	of	these	factors	are	similar	in	any	setting,	others	can	be	intensified	or	magnified	by	the	challenges	
of	infrastructure	and	user	characteristics,	making	it	particularly	important	for	the	HCI4D	
researcher/practitioner	to	deal	with	them	proactively	whenever	working	in	contexts	that	are	
significantly	different	from	their	own.	The	risk	of	misunderstandings,	assuming	too	much,	and	starting	
from	an	irreconcilable	position	exists	in	virtually	any	cross-cultural	work,	but	especially	when	work	takes	
place	across	a	developmental	“divide”.		
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2.	2.	Impetus	for	Development	Work	

It	is	important	that	we,	as	researchers	and	practitioners,	examine	our	comportment,	processes	and	
intentions	carefully	before	undertaking	this	kind	of	work.	The	sensitivities	mentioned	above	throw	a	
spotlight	on	our	practices	and	increase	the	potential	for	misunderstanding.	There	are	two	key	elements	
to	starting	out.	We	need	a	clear	idea	of	what	we	are	hoping	to	offer	and	to	gain	and	we	need	to	
understand	ourselves	well	enough	that	whatever	happens	in	the	field,	we	can	respond	with	flexibility	
and	integrity.	In	this	context,	understanding	oneself	goes	beyond	the	individual,	and	extends	to	a	
person’s	capacity	to	understand	the	place	and	a	way	of	life	they	represent.	If	we	are	working	for	a	well-
known	corporation,	we	are	often	seen	as	its	emissary	even	if	we	do	not	feel	like	we	are	important	in	that	
corporation.	If	we	hail	from	somewhere	known	to	be	a	rich	country,	although	we	may	not	feel	affluent,	
we	have	to	understand	that	we	may	be	perceived	that	way.	We	may	come	from	a	country	that	used	to	
run	the	administration	in	the	place	we	are	visiting.	It	may	make	us	seem	authoritative	even	though	we	
wish	to	be	seen	as	open	to	ideas.		

Nonetheless,	it	is	critical	to	any	design	intervention	to	elicit	the	local	idea	of	Development—what	does	
the	target	community	consider	as	empowerment	or	progress?		Juxtaposing	these	perspectives,	i.e.,	the	
local	idea	of	Development	with	that	of	the	researcher’s,	leads	to	interesting	and	useful	tensions.		

One	key	difference	in	outlook	is	likely	to	be	over	how	participants	in	the	work	see	the	benefit	of	being	
involved.	Local	people	who	become	involved	in	researching	or	trialing	an	idea	may	expect	the	concept	to	
be	“developed”	fully	and	brought	back	for	use.	But,	in	academia,	there	is	often	no	intention	to	see	the	
object	of	the	research	into	a	product	through	to	the	point	where	is	it	useful	to	the	people	with	whom	it	
is	being	researched.	And	in	industry,	any	products	that	are	inspired	from	the	research	are	often	not	
likely	to	appear	for	several	years.	

Part	of	understanding	what	we	have	to	offer	and	to	gain	involves	understanding	and	being	clear	about	
the	benefits	that	will	come	from	conducting	our	work	successfully	in	the	field.	Quite	often	there	is	no	
immediate	benefit	to	the	group	who	is	helping	us	with	our	work,	despite	the	long-term	potential	of	our	
learning.	For	us,	on	the	other	hand,	there	may	be	a	series	of	professional	accolades:		As	researchers,	we	
may	be	able	to	generate	publishable	research	findings	and	disseminate	our	work.	As	practitioners,	we	
may	be	able	to	capitalize	on	our	discoveries	by	launching	new	products	or	opening	new	markets.	The	
learning	may	pass	from	the	department	that	is	seeking	to	understand	and	design	for	the	communities	
involved	to	the	people	who	are	wondering	whether	there	is	a	way	of	commercializing	the	learning.	
Therefore,	we	have	to	recognize	the	potential	for	repeating	a	pattern	of	exploitation.	A	careful	
consideration	of	how	a	local	community	will	benefit	from	our	research	needs	to	be	made.	Since	HCI4D	
has	the	social	and	moral	intention	to	improve	lives	of	people,	each	project	should	be	designed	in	such	a	
way	that	it	yields	immediate	benefits	regardless	of	its	long-term	potential	benefits.	For	example,	
research	carried	out	by	(Sukumaran	et	al,	2010)	concerned	the	evaluation	of	the	role	of	intermediaries	
between	information	from	a	computer	and	the	subsistence	farmer	who	required	information.	The	
research	was	carried	in	rural	India	in	a	remote	region	of	substance	farming.	Since	there	was	no	
immediate	benefit	for	members	from	the	local	community	to	participate,	the	researchers	designed	the	
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experiment	around	a	service	to	have	the	farmers’	soil	analyzed	and	subsequently	inform	the	farmers	
about	what	types	of	fertilizer	would	be	best	for	the	crops	they	intended	to	grow.	Even	though	this	is	a	
very	particular	example,	it	illustrates	that	it	is	possible	to	ensure	that	local	communities	always	benefit	
from	participating	in	research.	

Like	any	project,	at	least	part	of	the	true	benefit	of	HCI4D	work	is	expected	to	be	realized	in	the	future,	
when	the	innovative	ideas	developed	during	the	project	are	implemented	and	scaled.	To	expect	or	strive	
for	immediate	outcomes	may	seem	like	a	misallocation	of	effort—understanding,	experimentation,	
analysis,	and	innovation	are	important	despite	the	seemingly	much	more	pressing	needs	on	the	ground.	
But	certain	ethical	questions	are	particularly	important	to	pose,	especially	as	we	grow	our	
understanding	of	HCI4D	and	what	this	entails.	Norms	are	still	being	established.	Seeing	that	they	
develop	with	continual	and	deliberate	consideration	of	the	intended	beneficiaries	is	an	important	
responsibility	of	this	emerging	field.	Are	we	taking	more	than	we	leave?	Have	we	respected	the	
priorities	found	in	the	field?	Are	we	representing	the	interests	that	we	found	fairly	to	the	rest	of	the	
world?		The	answers	to	these	questions	determine	the	extent	to	which	the	incentives	of	HCI4D	align	
with	the	ultimate	goal	of	improving	the	lot	of	the	world’s	poorest	people.		

For	those	who	are	not	in	the	academic	community,	the	question	of	motivation	may	seem	to	be	moot.	
After	all,	practitioners	are	often	working	in	the	context	of	an	organization/company,	which	is	interested	
in	expanding	a	market,	and	understanding	people	in	that	new	market	is	a	critical	step	in	that	process.	
However,	these	HCI4D	practitioners	often	find	themselves	in	situations	where	what	they	learn	“on	the	
ground”	is	radically	different	from	what	they	or	their	company	had	expected,	and	where	they	have	to	
find	ways	to	bridge	between	their	organizations’	goals	and	what	they	discover.	And	no	one	is	exempt	
from	considering	how	the	expectations	of	the	local	participants	on	the	ground	marry	up	with	those	of	
the	incoming	team	and	managing	those	expectations	appropriately.	

2.3.	Collaborative	Work	with	Partners	and	Informants	

HCI4D	is	concerned	with	the	interests	of	people	in	some	particular	location	even	if	there	are	many	
different	locations	in	a	project.	Sensitivity	to	different	ways	of	thinking	and	acting,	especially	when	a	
project	involves	multiple	sites,	makes	each	location	study	valuable	and	useful.	For	instance,	Light	and	
Anderson	(2009)	focus	on	differences	in	context	and	process	between	rural	Chile	and	rural	India	in	
discussing	how	to	develop	a	global	tool	for	supporting	micro-enterprises.	But,	whether	single	or	multi-
sited,	the	people	involved	may	come	from	diverse	sources	and	that	in	and	of	itself	creates	interesting	
dynamics.	Even	a	single	study	located	in	one	spot	may	involve	partner	agencies	at	that	location;	it	may	
include	people	based	at	different	locations	in	the	same	country;	it	may	include	people	from	other	
countries	who	live	locally	for	a	few	months	or	years;	and/or	people	whose	home	is	outside	the	country	
who	perhaps	visit	occasionally	or	not	at	all.		

A	team	of	international	researchers	and	practitioners	may	represent	a	relatively	expensive	resource	
within	a	project,	especially	if	their	work	includes	a	lot	of	international	travel.	Models	of	research	and	
practice	that	maximize	local	contributions	may	be	preferable.	However,	it	is	not	always	the	case	that	
international	collaboration	is	a	negative	for	an	HCI4D	effort.	International	colleagues	sometimes	add	
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credibility	to	a	project	and	local	contributors	can	gain	status	from	working	with	them.	In	addition,	the	
very	real	cross-cultural	perspectives	that	all	team	members	bring	in	such	situations	are	extremely	
powerful,	especially	when	consciously	used	in	integrative	ways.		

One	mistake	that	is	easily	avoided	is	to	assume	that	HCI	specialists	working	in	research	institutions	or	
major	corporations	based	in	the	country	in	which	you	are	working	will	know	all	about	the	conditions	in	
other	areas	of	their	own	country.	They	may,	if	they	have	been	working	there,	but	they	may	never	have	
explored	these	aspects	closely.	For	instance,	many	of	us	have	done	little	Development-style	research	in	
areas	of	urban	or	rural	deprivation	in	our	own	land.	We	would	have	to	learn	about	the	distinct	qualities	
that	make	these	places	what	they	are.	Social	divides	may	be	even	greater	in	“developing’	countries,	
where	access	to	education	is	more	patchy	and	economic	distribution	more	extreme.	So,	while	a	project	
team	with	local	staff	is	very	valuable	for	the	shared	learning,	capacity	building	and	more,	it	cannot	be	
assumed	that	the	people	in	a	university	or	company	working	on	HCI	know	the	same	as	people	in	the	
NGO	down	the	road	just	because	they	are	all	from	one	area.	Project	partners	need	to	be	assembled	with	
this	in	mind.		

Teams	engaged	in	HCI4D	may	face	competition	between	the	goals	of	capacity	building,	reliability	of	
research,	or	the	quality	of	design	and	engineering.	As	always,	there	are	trade-offs	to	be	weighed.	Having	
researchers	from	local	universities	participate	in	the	work	and/or	involving	local	software	developers	to	
contribute	can	aid	capacity	building	but	may	involve	working	with	larger	numbers	of	less	experienced	
people,	requiring	a	different	skill	set	than	is	needed	in	HCI	practice	or	research	in	other	settings.	This	
could	also	affect	the	reliability	of	the	research	or	the	quality	of	design	and	engineering.	On	the	other	
hand,	such	capacity	building	may	contribute	to	sustainability	and	have	long-term	impacts	on	future	
Development	in	the	region.		

Many	choices	impact	the	quality	of	the	work.		These	include	choices	about	decision-making	authority,	
responsibility	for	different	aspects	of	the	work,	budgets	and	how	accountability	will	be	distributed	
between	the	different	stakeholders,	including	the	accountability	of	the	project	team	to	the	community.	
A	strong,	experienced	community-based	organization	(CBO)	or	NGO	may	be	able	to	ensure	that	
potential	risks	of	harm	to	community	interests	are	minimized,	and	benefits	maximized.		

Being	in	a	both	international	and	interdisciplinary	field,	HCI4D	researchers	may	find	themselves	looking	
for	design	opportunities	in	a	completely	foreign	context	and	domain.	Therefore,	considerable	effort	
must	be	put	into	familiarizing	themselves	in	the	new	space	before	beginning	the	iterative	design	
process.	This	can	include	multiple	rounds	of	fieldwork	employing	methodologies	like	contextual	inquiry,	
qualitative	interviews,	surveys,	field	observations,	etc.	A	common	strategy	is	for	a	researcher	to	work	
closely	with	a	grassroots	NGO	or	CBO.	The	staff	at	such	organizations	usually	has	years	of	field	
experience	and	are	very	familiar	with	the	daily	lives	and	practices	of	intended	users	of	any	innovation.	
They	can	serve	as	local	informants,	as	well	as	facilitate	meetings,	interviews	and	observations,	enabling	
an	insider	role	for	the	researcher.	A	caveat	to	this,	however,	is	that	if	researchers	are	perceived	as	
associates	of	the	partner	organization,	they	might	inherit	any	negative	traits	as	well.	In	addition,	it	is	
important	for	the	researchers	to	learn	how	to	differentiate	opinions	of	the	organization	from	those	of	
their	target	users	as	well,	which	can	be	done	through	triangulation	with	multiple	sources.		
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Some	researchers	take	the	approach	of	designing	a	solution	that	directly	aids	the	partner	organization.	
For	example,	a	researcher	might	design	a	tool	to	simplify	an	NGO’s	process	of	health	data	collection	and	
analysis,	and	study	how	this	improves	the	NGO’s	ability	to	pinpoint	and	address	health	problems	in	the	
field.	Focusing	on	strengthening	the	capacity	of	an	NGO	can	help	ensure	that	human	resources	will	be	
available	to	sustain	the	use	of	the	technology.	However,	the	flip	side	is	that	technologies	might	end	up	
catering	too	specifically	to	the	needs	of	one	particular	organization,	making	result	difficult	to	replicate	in	
other	places.	Therefore,	some	researchers	engage	with	a	partner	NGO	mostly	as	a	means	of	entry	into	a	
village,	but	then	work	directly	with	people	in	the	community	or	village	to	identify	more	scalable	
solutions	to	widely	prevalent	problems.	For	example,	the	researcher	might	design	a	way	for	villagers	
across	a	nation	to	share	video	messages	about	political	issues	with	one	another,	as	well	as	with	higher	
government	authorities.		

Researchers	from	outside	the	village	coming	into	a	village	often	find	themselves	in	a	position	in	which	
the	villagers	attempt	to	give	the	answer	which	they	hope	will	please	the	researcher	the	most.	This	is	
especially	the	case	with	researchers	possessing	technology	(Cheng	2008).	However	this	also	holds	true	in	
general,	and	in	some	cultures	it	will	be	considered	impolite	to	say	no	to	the	guest	(Anokwa	2009).	So,	it	
is	not	unusual	for	an	interviewee	to	hide	their	opinion	to	provide	more	socially	acceptable	responses.	
Simply	showing	up	in	a	village	in	a	car	can	give	off	the	impression	that	the	researcher	has	strong	political	
or	financial	power,	influencing	the	dynamic	between	the	researcher	and	village	residents.	The	presence	
of	technology	gadgets	often	draws	a	lot	of	excitement	and	interest	initially,	but	one	must	keep	in	mind	
that	it	might	eventually	wear	off.		Many	of	these	challenges	can	be	overcome	if	the	researcher	spends	
extensive	time	in	the	field	with	the	mindset	of	making	friends,	rather	than	recruiting	subjects.	The	more	
researchers	can	adapt	to	conditions	in	the	field,	by	sitting	and	sleeping	on	the	floor,	eating	the	same	
food,	or	traveling	by	foot	rather	than	by	car,	the	less	“foreign”	they	become.		While	all	this	takes	time,	it	
can	make	interactions	more	meaningful	and	informative.		

2.4.	Internal	Conflicts	

It	is	frequently	necessary	to	collaborate	with	one	or	more	partnering	organizations	or	departments	in	
order	to	conduct	HCI4D	research.	These	different	groups	often	have	very	different	goals	and	methods.	It	
is	rarely	the	case,	for	instance,	that	an	aid-based	organization	has	the	same	goals,	time	scale	or	budget	
as	the	researcher.	It	is	incumbent	upon	the	researcher	to	listen	to	and	accommodate	the	needs	of	the	
partnering	organization(s);	however	it	is	also	important	to	select	the	appropriate	organization(s)	based	
on	the	researcher’s	own	requirements.		

Anokwa	et	al	(2009)	relate	a	number	of	stories	in	which	partners	were	disappointed	by	broken	promises,	
suggesting	from	experience	that	it	is	important	to	manage	expectations	effectively.	How	does	one	
decide	who	to	design	with	and	what	impact	to	have?	Light	and	Anderson	(2009)	talk	about	the	shifting	
sands	that	beset	the	research	team	that	has	money	and	motivation	but	whose	outcomes	will	be	largely	
determined	by	which	set	of	stakeholders	will	be	involved	in	the	study.	How	do	you	choose	whose	
agenda	to	prioritize	or	which	subset	of	potential	beneficiaries	to	involve	as	informants	to	the	design	
process?	Clearly	these	questions	can	be	resolved	where	there	is	enough	time	budgeted	for	a	thorough	
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investigation	of	the	wider	socio-technical	context,	but	the	diversity	of	issues	to	consider	often	makes	
this	a	lengthy	consultation	and	deliberation	process.		

HCI4D	industrial	projects	have	a	different	set	of	internal	conflicts.	Practitioners	are	often	well	versed	in	
negotiating	priorities	for	research	and	projects	with	different	groups	within	their	organization,	reflecting	
the	different	needs	and	requirements	of	different	functions.	However,	this	becomes	particularly	
important	when	an	HCI4D	project	is	being	conducted	to	understand	a	new	market	or	region.	Unlike	
other	projects,	international	projects	often	face	the	tendency	to	overload	the	research	with	many	
diverse	agendas	in	the	interest	of	“getting	the	most”	out	of	the	research	investment.	This	risk	is	greatly	
heightened	with	HCI4D	projects,	especially	when	they	are	a	company’s	first	experience	with	a	new	
region.	It	is	critical,	therefore,	to	negotiate	the	priorities	carefully	and	to	be	very	clear	on	what	“success”	
would	look	like.		

In	summary,	there	is	a	diverse	set	of	people	to	manage	in	HCI4D	contexts	and	an	even	greater	number	
of	perspectives,	but	good	leadership	and	management	practices	still	apply.	Where	there	are	conflicts,	
some	means	of	resolution	is	necessary.	The	mechanism	may	vary	according	to	the	situation	(and	there	
will	be	cultural	differences	in	the	acceptability	of	a	more	decisive	vs.	participative	approach,	for	
instance),	but	in	all	cases,	patience,	attention	to	detail	and	respect	for	the	reasons	that	viewpoints	differ	
will	make	these	circumstances	into	opportunities	for	learning	and	deeper	working	relationships.	

2.5.	Scoping		

The	scope	of	HCI4D	projects	needs	to	be	carefully	defined,	since	their	viability	is	often	limited	by	funding	
and/or	by	time.	HCI4D	often	involves	situations	where	the	scale	of	the	challenge	is	immense	and	the	
budget	of	time,	money	and	person	power	insubstantial	in	comparison.	Can	poverty	alleviation	in	an	
urban	slum	be	actualized	by	tracing	the	problem	to	a	single	root	cause,	such	as	unemployment	(hence,	
job	generation	as	a	solution)?		Or,	is	it	related	to	broader	issues,	such	as	overpopulation,	lack	of	
education,	and	social	inequalities?	Establishing	causal	relationships	may	help	in	defining	scope	for	
design,	possibly	creating	positive	impact.	Defining	the	time	frame	of	the	project	also	helps	in	designing	
relevant	solutions.	Projects	need	to	be	designing	with	sustainability—cultural,	environmental,	and	
economic—in	mind.	Development	often	involves	working	with	several	parties,	such	as	NGOs	and	donor	
agencies.	Contemplating	the	future	of	the	project	when	the	designer	leaves	the	field	is	crucial	in	the	
solution	design	and	should	be	considered	from	the	start.		

For	example,	a	project	by	Sambasivan	et	al.	in	an	urban	slum	the	high	rate	of	alcohol	abuse	was	
disturbing—women	were	harassed	by	their	husbands	on	an	everyday	basis	and	family	budgets	were	
significantly	reduced	by	alcohol	expenses	[Sambasivan,	2010b].	The	researchers	were	tempted	to	create	
a	design	intervention	to	counter	domestic	violence.	However,	they	felt	they	were	ill	equipped	to	address	
a	deep	socio-cultural	issue	in	their	short-term	intervention,	possibly	at	the	risk	of	exacerbating	existing	
arrangements	without	understanding	cultural	mechanisms.	They	therefore	focused	their	attention	on	
healthcare	and	education—two	important	and	relevant	Developmental	areas	that	generated	positive	
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responses	and	avoided	a	serious,	controversial	issue.	The	ambitions	of	the	project	matched	the	
resources.2	

2.6.	Environmental	Constraints			ADD	PHOTOS	HERE	

More	than	usual,	HCI4D	projects	take	place	in	a	context	that	offers	real	restraints	to	design	solutions.	
Several	practical	factors	affect	what	is	possible	in	designing	and	in	terms	of	what	we	design,	such	as	
designing	amidst	disruptions,	cost	constraints,	recourse	constraints,	heterogeneous	illiteracies	(textual,	
numeric,	and	symbolic),	and	communal	norms	(Spicker,	no	date).		

In	most	“developing”	countries,	a	divide	exists	between	the	technological	“haves”	and	“have	nots”.	
Most	users	in	“developing”	countries	have	access	to	only	very	specific	technologies	only	such	as	radio,	
television	and	mobile	phones.	There	may	be	a	sharp	urban/rural	divide,	with	slums	and	shanty	towns	
flanking	the	more	affluent	parts	of	a	town	or	city.	Each	area	will	have	very	different	social	protocols,	
access	to	resources	and	expectations.	For	instance,	rural	areas	in	the	“developing”	world,	especially	
those	defined	as	‘deep	rural’	often	experience	the	following	realities:		

• Literacy	is	low,	especially	among	woman	and	female	participation	in	the	public	sphere	is	limited.		
• Settlements	are	scattered	spatially	and	for	many	residents	quality	health	care,	agriculture	

information,	and	formal	education	are	out	of	reach	or	expensive	to	access.		
• Distances	to	services	and	facilities	are	long	and	often	roads	are	poor	and	severely	affected	

during	rainy	seasons.		
• Transport	services	are	infrequent	in	places,	which	further	constrains	the	accessibility	of	local	

residents.	
These	conditions	severely	limit	the	ability	of	residents	to	access	basic	services,	social	infrastructure	and	
support,	attain	higher	education,	or	have	regular	social	interaction	(social	networks)	to	name	a	few.		
	
However	such	challenges	can	provide	fertile	stimuli	for	innovation	in	design.	In	their	work	on	rural	
microfinance	services,	Parikh	and	Lazowska	(2006)	designed	an	architecture	[“CAM”]	for	mobile	phones	
that	would	improve	efficiency	by	decreasing	the	time	taken	between	transporting	paper	documents	
between	self-help	groups	and	regional	offices	and	decrease	error-rates	in	documentation.	The	CAM	
framework	operates	locally	on	mobile	phones,	capturing	bar	codes	using	a	phone’s	camera.	It	supports	
existing	paper-based	interactions	familiar	to	the	microfinance	operators	and	minimal	navigation,	being	
suited	to	infrastructural	and	user	constraints.	Medhi	et	al.	(2006.	2008)	created	text-free	user	interfaces	
for	non-literate	users,	that	included	semi-abstracted	hand-drawn	images	for	easy	comprehension	and	
audio	prompts	for	constant	help.		
	

																																																								
2	It	is	worth	bearing	in	mind	too	that	domestic	violence	has	been	seen	to	increase	as	a	result	of	certain	
kinds	of	take-up	associated	with	ICT	use,	such	as	women	successfully	running	their	own	phone	
companies	(Bantebya	Kyomuhendo	2009).	While	not	every	eventuality	can	be	anticipated	or	planned	
for,	thinking	about	the	potential	implications	of	different	kinds	of	intervention	allows	us	to	conduct	work	
that	has	a	meaningful	outcome	for	all	concerned	and	avoids	leaving	a	legacy	of	distrust	or	
destabilization	when	we	depart.	
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3.	PRACTICAL	GUIDANCE	IN	GETTING	STARTED	ON	AN	HCI4D	RESEARCH	PROJECT	

3.1	Before	commencing	Fieldwork	

As	mentioned	above,	the	cross-cultural	collaboration	literature	is	replete	with	vital	information	that	
should	inform	HCI4D	research	and	projects.	See	REFERENCE	for	more	comprehensive	coverage.	

An	early	effort	expended	on	establishing	mutual	respect	and	trust	between	researchers	and	the	local	
community	can	be	critical	(IDRC,	2005).	To	build	trust,	early	communication	has	to	be	a	two-way	
process.	Researchers	need	to	listen	carefully	to	understand	community	concerns	and	priorities,	and	not	
simply	focus	on	their	external	project	goals.	This	demands	attention	to	cultural	and	non-verbal	cues,	
which	may	be	unfamiliar.	It	may	be	valuable	at	this	stage	to	attend	events	and	meetings	organized	by	
the	community	or	by	project	partners.	Acting	as	a	helpful	outsider	with	a	willingness	to	assist	others	in	
reaching	their	goals	can	also	help	establish	the	researchers’	credentials	as	co-operative	partners.	Only	
when	such	trusting	relationships	are	established	will	it	be	possible	for	an	external	researcher	to	obtain	
genuinely	valid	feedback	and	data	from	research	participants,	or	to	effectively	facilitate	the	
identification	of	problems	and	priorities.	As	with	any	project,	the	relationships	between	researchers	and	
other	stakeholders	will	require	continuous	attention	throughout	the	project.		

Following	the	initial	relationship-building	phase,	projects	should	define	a	clear	agreement	between	the	
organizational	partners	that	clarifies	what	their	different	roles	will	be.	The	form	of	such	agreements	may	
depend	on	the	capabilities	and	customs	of	the	collaborating	organizations.	It	may	be	a	Memorandum	of	
Understanding	(MoU),	a	more	formal	Project	Initiation	Document,	or,	in	a	few	cases	it	could	even	be	a	
legally	binding	contract.	The	point	of	developing	such	a	document	is	not	that	the	research	group	will	
seek	to	impose	the	contract	terms.	However,	the	activity	of	discussing	such	a	document	ensures	that	
key	issues	are	made	explicit	and	agreed	at	an	early	stage,	and	that	project	partners	integrate	the	project	
into	their	own	set	of	priorities.	Key	issues	include	how	the	activities	will	be	funded,	what	responsibilities	
each	party	has	to	ensure	the	sustainability	of	any	intervention,	and	how	the	ethical	conduct	of	research	
will	be	monitored	and	ensured.	An	additional	benefit	of	such	a	document	is	that	it	can	be	used	as	a	
reference	during	later	project	planning,	and	can	be	particularly	useful	if	there	are	changes	to	key	staff	in	
the	project	partner	organization.	The	MoU	can	then	be	used	to	brief	new	staff	to	ensure	continuity	of	
support.	Being	sensitive	to	local	cultures	and	customs	of	showing	commitment	will	improve	
relationships	with	local	communities	involved.	For	instance,	in	some	cultural	settings	it	may	be	valuable	
for	a	senior	member	of	the	team	to	visit	the	project	during	this	initiation	phases	to	demonstrate	the	
commitment	of	the	‘hidden’	external	partner.	

After	this,	as	with	other	field	research,	there	is	usually	an	introductory	session	to	formally	kick	off	the	
project’s	research	stage.	Often	this	is	a	good	moment	to	set	expectations	of	each	other	and	mitigate	
misinterpretations.	Honesty	and	humility	can	go	a	long	way	in	establishing	transparency	and	trust.	
Inherently,	there	usually	are	power	differences	between	the	researchers	and	study	participants	(social	
class,	income,	language,	skin	color,	and	so	on).	As	standard	field	practice,	it	helps	to	level	difference	by	
wearing	traditional	clothes,	sharing	meals	or	sweetmeats,	sitting	on	the	floor,	or	adopting	other	
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culturally-relevant	norms,	and,	above	all,	revealing	genuine	concern	(Sambasivan	et	al.,	2009b).	For	
instance,	it	may	also	be	appropriate	to	provide	informants	with	payment	or	gifts—usually	utilitarian	
ones	such	as	talk	time	top-ups,	utensils,	or	bedspreads,	or	symbolic	ones,	such	as	certificates	of	training,	
photo	prints,	or	sweets.	Placement	of	gift	giving	is	important	so	as	not	to	affect	responses	dramatically.	
Gifts	should	be	proportional	to	local	incomes	(Sambasivan	et	al.,	2009b).	

3.2.	Agreeing	on	ownership	and	responsibility		

Another	issue	to	consider	early	and	begin	to	discuss	with	other	partners,	is	the	answer	to	the	question	
what	is	going	to	happen	when	the	money	runs	out.	Virtually	all	research	is	funded	for	a	limited	time,	and	
the	end	of	the	funded	period	needs	to	be	a	consideration	in	all	major	decisions.	External	HCI4D	
researchers	should	plan	carefully	for	their	withdrawal.	This	planning	should	influence	project	design	
decisions,	since	the	sustainability	of	any	system	after	funding	is	withdrawn	will	be	dependent	on	the	
capabilities	that	are	already	available	or	have	been	developed	locally	during	the	project.		

Key	questions	to	consider	are:		

• Who	within	the	community	or	organization	will	own	or	control	any	equipment	when	the	project	
comes	to	an	end?	

• Who	will	manage	any	services	that	are	developed?	
• How	will	equipment	&	software	be	maintained	or	replaced	when	required?	
• What	relationship	will	the	HCI4D	researcher	/	practitioner	maintain	with	the	community	or	

organization?	
• How	will	the	transition	and	handover	be	managed?	
• How	might	the	level	of	support	be	‘tapered’	so	that	the	community	or	organization	has	time	to	

learn	to	manage	without	external	support?	
• What	other	resources	(local	or	external)	might	help	to	support	the	work?		

3.3	Planning	to	evaluate	research	results		
The	other	thing	that	is	best	considered	at	outset	is	evaluation.	Evaluating	the	outcomes	of	any	
Development	activity	is	always	complex	for	a	variety	of	reasons.	Key	challenges	lie	in	the	possibility	that	
successful	Development	involves	dynamic	social	change	so	that	situations	may	be	changing	during	the	
evaluation	period;	that	data	capture	may	be	complicated	by	the	social,	cultural	and	language	
distinctions	between	external	evaluators	and	project	participants;	that	ethical	considerations	may	rule	
out	certain	forms	of	data	capture	and	analysis;	and	that	Development	involves	multiple	stakeholders	
each	with	legitimate,	but	different,	evaluation	criteria.		

In	this	situation,	it	is	important	that	evaluation	(and	more	generally	project	monitoring)	are	discussed	
and	continuously	reviewed	from	the	earliest	planning	phases	of	the	project.	Many	major	donors	provide	
useful	guides	to	different	approaches	to	monitoring	and	evaluation	(see	e.g.	World	Bank,	2004;	
Kasturiaracchi	et	al.,	2009).	
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Evaluation	of	HCI4D-related	issues	needs	to	be	contextualized	within	the	broader	context	of	the	
community’s	goals	and	the	agreed	concept	of	Development	operating	in	the	project.	The	link	between	
observable	interaction	activities	and	Development	project	outcomes	is	rarely	(if	ever)	straightforward.	
HCI4D	evaluators	may	face	choices	between	evaluating	attributes	that	are	easy	to	measure,	but	may	
have	little	direct	relation	to	Development	outcomes	(e.g.	ease	of	use,	or	ease	of	learning	of	a	
technology),	or	attempting	to	evaluate	complex	impacts	on	Development	goals,	that	may	be	less	easily	
attributable	to	the	specific	HCI	decisions.	These	choices	are	then	added	to	the	usual	concerns	for	
internal,	external	and	ecological	validity.	Typically,	a	mix	of	different	evaluation	questions	posed	at	
different	levels	will	be	necessary.	Thus,	it	is	vital	that	questions	of	what	and	how	to	evaluate	and	
planning	towards	such	evaluation,	are	addressed	at	the	very	beginning	of	projects,	and	are	subject	to	
constant	review.		

3.4	Doing	Research	and	Projects	

HCI4D	teams	working	in	“developing”	regions	sometimes	find	it	difficult	to	use	traditional	HCI	
methodologies.	Indeed,	many	early	HCI4D	studies	focus	on	identifying	appropriate	methodologies	for	
developing	regions,	rather	than	novel	designs	or	implications	for	design.	However,	as	mentioned	above,	
methodological	challenges	are	not	unique	to	work	in	“developing”	regions	–	it	is	clear	that	many	
challenges	arise	from	the	fact	that	teams	are	working	in	cross-cultural	contexts,	and	in	an	
interdisciplinary	field.	Challenges	more	specific	to	HCI4D	efforts	include	language	and	localization	
barriers,	societal	barriers	(e.g.	political	institutions,	governments),	potentially	low	prior	exposure	to	
technology/training,	control	over	participant	selection,	and	geographical	limitations.		

It	is	important	to	be	able	to	communicate	with	key	informants,	whether	the	researcher	or	practitioner	is	
performing	experiments,	observing	behaviors,	or	conducting	interviews.	Some	researchers	spend	time	
in	formal	language	training	prior	to	working	in	a	particular	country,	as	a	means	of	overcoming	language	
and	localization	barriers	but,	while	this	might	be	desirable,	it	is	almost	never	practical	for	researchers	
working	in	multiple	countries,	or	in	countries	with	many	spoken	and	written	languages,	or	for	most	
practitioners	and	researchers	in	industry.	Workarounds	include	working	with	populations	that	speak	
English	(generally	more	wealthy,	educated)	or	working	with	and	through	translators.	However,	even	
with	translators	or	English	speakers,	it	is	necessary	to	be	careful	with	interview	instrument	construction	
and	with	preparing	the	translators.	Interview	questions	must	also	be	constructed	carefully	for	the	cross-
cultural	and	cross-technical	context:	often	concepts	used	in	HCI	projects	like	“information”	or	“data”	are	
not	well	understood,	and	particular	phrases	or	gestures	may	carry	different	meanings	in	different	
contexts.	For	more	unstructured	fieldwork,	it	is	important	to	spend	time	with	translators	to	make	sure	
they	deeply	understand	the	purpose	of	the	research	as	well	as	the	specific	terms	or	concepts	that	are	
important	to	probe	on	or	observe.	Well-trained	translators	are	vital	members	of	the	team	and	can	
become	very	adept	at	noticing	subtleties	that	might	otherwise	remain	hidden.	

Often	we	are	also	unable	to	carry	out	our	research	or	projects	in	the	manner	we	expect	due	to	
expectations	or	limitations	of	the	society	in	which	we	are	working.	Anokwa	et	al.	(2009)	note	
experiences	in	which	it	was	necessary	to	ask	the	government	for	permission	before	conducting	research	
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or	projects	in	a	particular	country.	Braa	et	al	(2004)	also	describe	how	participatory	methods	were	less	
effective	in	Cuba	than	in	South	Africa.	In	some	countries	for	instance,	it	is	not	appropriate	for	a	man	to	
interview	women	or	vice	versa.	International	team	members	are	often	judged	by	a	different	set	of	rules	
than	local	team	members.	Therefore,	in	some	locales,	an	international	woman	could	interview	a	local	
man	without	violating	cultural	norms,	but	a	local	woman	could	not.	In	other	places,	the	social	class,	
ethnic	group,	or	caste	of	the	local	team	members	can	open	–	or	close	–	doors	for	the	team.	International	
team	members	may	make	it	easier	–	or	harder	–	for	the	team	to	get	access	to	the	“right”	participants.	It	
is	very	important	to	be	aware	of	these	kinds	of	factors	that	can	impact	our	projects	and	research,	to	plan	
accordingly	and	to	monitor	the	situation	for	possible	impacts,	being	ready	to	make	changes	as	
appropriate	to	gather	the	best	information	we	can	in	order	to	have	the	best	impact.	

In	remote	and	technologically	disadvantaged	areas,	technology	itself	poses	a	constantly	changing	
general	methodological	challenge.	Working	in	villages	with	no	or	unreliable	electricity	makes	it	hard	to	
depend	on	audio	recorders	and	digital	cameras.	It	is	often	necessary	to	carry	lots	of	backup	batteries,	
data	cards,	and	even	solar	chargers.	Introducing	users	to	new	designs	or	new	devices	also	poses	issues.	
Due	to	low	prior	exposure	to	technology,	more	time	must	be	allocated	to	training	and	familiarization,	
and	it	is	important	to	factor	in	the	impact	of	the	novelty	of	the	technology.		

Geography	plays	a	strong	role	in	the	typical	HCI4D	study	–	since	it	is	hard	to	return	to	the	investigation	
site,	2-4	week	trips	are	the	norm	for	academic	researchers,	limiting	the	depth	of	human	observation	to	
relatively	short-term	studies.	In	some	cases,	researchers	are	able	to	return	to	the	same	sites	multiple	
times,	or	to	stay	for	longer	periods.	In	these	cases	results	from	earlier	co-design	or	iterative	
Development	cycles	are	redeployed	over	multiple	trips,	with	development	occurring	between	
experiments.	Although	time	consuming,	these	types	of	studies	seem	to	have	mixed	but	generally	
informative	success	(Ramachandran	et	al.,	2010a;	Kam,	2010).		

HCI4D	practitioners	are	often	even	more	seriously	constrained	time-wise	than	academic	researchers.	
Trips	are	rarely	more	than	2	weeks	per	country,	and	often	focus	on	more	urban	populations	because	
rural	visits	are	harder	to	arrange	and	travel	to.	Therefore,	practitioners	more	often	focus	on	spending	a	
relatively	short	time	(up	to	1	day)	with	a	number	of	people	individually	or	in	naturally	occurring	groups	
such	as	families,	communities,	or	groups	of	friends.	This	typically	precludes	developing	the	kinds	of	
personal	relationships	with	participants	that	academic	researchers	may	be	able	to	form.	However,	this	is	
not	altogether	a	hindrance.	It	is	possible	to	collect	rich	information	when	working	closely	with	local	
researchers	and	a	team	that	includes	community	members	and	helps	identify	critical	issues	in	the	
context	of	that	specific	locale.	Such	a	cross-cultural	team	is	particularly	critical	in	this	type	of	focused	
industrial	research	and	can	provide	far	more	nuanced,	robust,	and	useful	insights	than	any	mono-
cultural	team	can	hope	for.	“Insider”	and	“outsider”	participants	both	bring	significant	perspectives.	
	
4.	CASE	STUDIES	

The	challenges	in	preparing	for	HCI4D	projects,	in	identifying	and	assuring	commitment	from	partners,	
involving	local	knowledge	and	communities,	distributing	and	sharing	responsibilities,	setting	goals	and	
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expectations,	carrying	out	the	research,	measuring	success	and	capitalizing	on	local	culture	are	each	
highlighted	in	the	following	6	case	studies.	The	case	studies	cover	different	types	of	HCI4D	projects,	in	a	
variety	of	international	cultural	settings	and	report	different	problems	and	solutions.	Together,	they	
offer	a	set	of	possible	approaches	toward	successful	HCI4D.	

4.1	The	First	Days	Project	Case	Study		

(Divya		Ramachandran)	

4.1.1.	Overview		

Across	“developing”	regions,	women	are	still	dying	due	to	preventable	complications	in	pregnancy	and	
childbirth,	a	problem	almost	entirely	eradicated	in	the	industrialized	world.	The	First	Days	project	aims	
to	address	an	aspect	of	this	issue	by	providing	a	method	for	delivering	clear,	persuasive	messages	about	
pregnancy	and	delivery	care	for	mothers-to-be.	Specifically,	the	project	targets	rural	health	workers	and	
helps	them	to	establish	credibility	in	their	communities	as	health	resources,	empowering	them	to	
effectively	convince	pregnant	women	and	their	families	to	utilize	maternal	health	services	despite	
conflicts	with	traditional	customs.	The	First	Days	project	is	being	carried	out	in	the	state	of	Orissa	in	
eastern	India.	Orissa	is	typical	of	a	number	of	economically	disadvantaged	states	in	India,	which	struggle	
with	health	outcomes	in	spite	of	a	number	of	government	and	non-government	health	efforts.		

To	improve	maternal	health	in	India,	the	central	government	has	established	a	National	Rural	Health	
Mission,	which	employs	one	woman	from	each	village	to	serve	as	an	Accredited	Social	Health	Activist,	or	
ASHA.	ASHAs	are	charged	with	promoting	free	government	health	services	(like	subsidies	for	
institutional	deliveries,	immunizations	and	prenatal	care),	as	well	as	providing	counseling	on	pregnancy	
care,	family	planning,	breastfeeding,	etc.	In	over	two	years	of	qualitative	research	with	ASHAs,	pregnant	
women,	their	families,	and	other	key	community	players,	we	learned	that	ASHAs		are	employed	in	most	
rural	villages	in	India	but	their	training,	effectiveness	and	acceptance	within	the	village	is	still	minimal.	
Traditional	beliefs	and	rigid	social	structures	limit	the	change	that	they	promote.		

4.1.2.	Understanding	needs	

We	identified	a	number	of	barriers	to	information	uptake	and	dissemination	in	the	communities.	Firstly,	
the	structure	for	continuing	education	of	ASHAs	does	not	support	the	acquisition	of	new	knowledge	and	
information.	ASHAs	attend	a	monthly	sector	meeting	where	they	are	trained	on	one	new	topic	each	
time.	In	a	particular	meeting	we	attended,	roughly	half	of	the	ASHAs	employed	in	the	sector	were	
present.	Moreover,	the	teaching	method	(formal	lectures	on	a	general	topic)	was	not	conducive	to	the	
ASHAs’	education	level	and	schooling	experience.	Experienced	trainers	of	health	workers	from	
successful	NGOs	suggest	that	rather	than	formal	lectures,	ASHAs	would	benefit	more	from	information	
that	is	relevant	to	specific	situations	that	their	clients	are	in	as	well	as	instructions	on	how	to	effectively	
share	this	information	with	their	clients.	Secondly,	we	found	that	ASHAs	had	not	received	training	in	
maintaining	an	effective	work	routine.	For	instance,	client	monitoring	and	counseling	were	aspects	
unfamiliar	to	the	ASHAs.	As	a	result,	the	local	community	did	not	find	the	ASHAs	valuable	resources	and	
the	limited	information	they	could	offer	was	rarely	accepted.		
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Given	these	challenges	faced	by	ASHAs,	we	concluded	that	they	could	be	empowered	by	more	effective	
tools	to	share	health	information	with	their	clients.	Considering	the	educational,	language	and	cultural	
barriers	they	needed	to	overcome,	videos	on	mobile	phones	seemed	to	be	a	valuable	tool	to	
communicate	to	clients	what	they	needed	to	do	in	specific	health	related	situations.	The	mobile	phone	
platform	was	portable,	prevalent	and	appropriate	for	ad-hoc	counselling	visits	to	clients	and	their	
families.	We	felt	videos	could	convey	information	comprehensively	and	consistently	in	an	engaging	way	
for	low-literate	audiences.	Furthermore,	as	ASHAs	shared	videos	with	their	clients,	they	themselves	
would	have	the	opportunity	to	learn	both	factual	information	and	effective	counselling	techniques	over	
time.	

We	created	two	types	of	videos:	testimonial	and	persuasive	(Ramachandran	et	al.,	2010a).	Testimonial	
videos	provided	social	proof	of	the	ASHA’s	role	and	importance.	We	trained	ASHAs	to	record	videos	
using	their	cell	phones	and	asked	them	to	record	messages	from	influential	individuals	in	their	own	
villages.	Their	videos	featured	village	leaders,	pregnant	clients	and	even	street	plays	addressing	topics	
including	endorsements	of	the	ASHA’s	role	and	importance,	their	own	personal	health	experiences	and	
instructional	messages.	These	videos	provided	persuasive	social	proof	to	clients	that	other	villagers	
believed	and	followed	the	messages	promoted	by	ASHAs.	Persuasive	videos	were	designed	as	short	
informative	segments	about	pregnancy-related	health	issues,	which	we	selected	based	on	prevalence	in	
the	target	communities.	We	identified	relevant	content	from	health	handbooks	(such	as	Hesperian	Press	
publications),	and	adapted	these	to	health	advice	in	line	with	local	resources	and	cultural	practices	with	
the	help	of	local	nurses.	A	local	artist	sketched	some	basic	illustrations	for	the	content,	and	we	asked	
staff	at	our	partner	NGO	to	record	voiceovers.	We	strung	each	video	together	with	panning	and	zooming	
to	give	it	an	animated	feel.	Each	video	lasted	between	30	seconds	to	one	minute.		

We	deployed	these	videos	with	seven	ASHAs	for	two	months	and	we	observed	ASHAs	using	these	videos	
on	house	visits.	Our	initial	observation	was	that	the	mobile	videos	provided	ASHAs	with	a	concrete	
example	of	the	information	that	needed	to	be	brought	across	to	the	client	and	thus,	helped	them	
understand	what	to	accomplish	during	house	visits.	We	also	observed	an	increase	in	knowledge	and	self-
efficacy	by	ASHAs.	However,	ASHAs	had	to	be	trained	extensively	to	use	the	videos.	For	instance,	we	
encouraged	them	to	pause	the	videos,	discuss	the	topics	depicted	and	engage	their	clients	in	
conversations	about	the	videos.	However,	during	our	observations	we	did	not	find	that	all	ASHAs	
adopted	the	technique	of	engaging	their	clients	by	pausing	the	video	at	relevant	moments	and	asking	
related	questions	to	their	clients	spontaneously.	We	had	to	provide	explicit	training	about	how	to	use	
the	videos	in	this	way	to	ensure	the	videos	were	regularly	used	by	the	ASHAs,	and	the	effectiveness	of	
the	videos	depended	largely	on	each	individual	ASHA’s	ability	to	grasp	this	task	of	pausing	and	
discussion.	Therefore,	the	videos	did	not	seem	to	ensure	any	consistency	in	the	quality	of	counseling.	
This	experience	spurred	us	to	create	a	second	version	of	the	videos	with	two	important	differences.	The	
new	version	had	a	built-in	dialogue	to	facilitate	client	engagement	regardless	of	whether	the	ASHA	was	
comfortable	with	this	counseling	style.	The	background	voiceover	asked	questions	that	required	yes/no	
input;	the	videos	automatically	paused	at	these	points	to	facilitate	responses	and	discussion.	The	second	
innovation	was	the	use	of	a	persuasive	message	architecture.	We	identified	prevalent	myths	and	
barriers	that	stopped	women	from	performing	particular	behaviors	and	addressed	these	directly	by	
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providing	corrections	and	solutions	respectively.	For	example,	anemia	is	a	serious	problem	among	rural	
women,	and	is	the	direct	cause	of	one	fifth	of	all	maternal	deaths.	ASHAs	distribute	free	iron	tablets	to	
all	pregnant	women,	but	many	women	believe	that	taking	these	tablets	causes	the	baby	to	get	too	big	
to	deliver	normally.	A	typical	lecture-style	video	modeled	off	of	textual	information	might	present	an	
explanation	of	iron-deficiency,	the	risks	of	anemia,	and	then	suggest	some	actions	such	as	improving	
diet	and	taking	iron	tablets.	However,	our	dialogic	video	opened	directly	with	a	question,	“Do	you	
believe	that	taking	iron	tablets	will	cause	your	baby	to	get	too	big,	leading	to	complications	during	
delivery?”		This	was	then	followed	with	a	correction,	“That	is	not	true	–	in	fact,	iron	tablets	will	give	you	
more	strength	to	get	through	a	normal	delivery,”	and	so	on.	The	value	of	such	a	dialogic	approach	was	
that	women	immediately	related	to	the	topic	of	the	video,	and	began	to	discuss	this	widely	believed	
myth	with	either	the	ASHA	or	others	present,	and	each	expressed	her	opinions	on	whether	or	not	it	was	
true.	.	This	increased	relevance	of	the	message	to	the	client	empowered	the	ASHA	to	communicate	
more	effectively.		

We	found	that	the	quality	of	the	counselling	session	was	significantly	improved	when	ASHAs	used	the	
new	versions	of	the	videos.	ASHAs	spent	more	time	discussing	various	aspects	of	the	message,	and	also	
elaborated	on	the	message	more	frequently.	From	our	observations	we	found	that	clients	showed	more	
interest	and	were	more	attentive	when	the	health	worker	used	the	phone	messages	compared	with	
providing	the	information	orally	without	the	use	of	videos	on	the	mobile	phone	(Ramachandran	et	al.,	
2010b).		

4.1.3.	Lessons	Learned	

4.1.3.a.	Lesson	1:	Enabling	access	to	information	is	not	always	enough.	

Our	first	design	attempted	to	capture	important	health	messages	by	using	mobile	videos,	which	we	
believed	would	be	both	informative	for	health	workers,	and	engaging	for	their	clients.	Yet	we	observed	
that	health	workers	still	had	little	idea	of	how	to	use	the	videos	to	engage	their	clients,	and	clients	had	
difficulty	finding	the	videos	personally	relevant.	Therefore,	it	was	critical	for	us	to	create	dialogic	videos	
that	guided	the	health	workers	through	a	conversation	with	their	clients,	and	incorporated	persuasive	
techniques	to	engage	clients	and	help	them	see	the	relevance	of	the	messages.	While	access	to	health	
information	appears	to	be	the	premise	of	this	project,	the	focus	on	motivation	of	health	workers	and	
persuasion	of	clients	is	critical.	This	becomes	obvious	only	through	a	very	careful	and	in-depth	
understanding	of	the	local	context	of	maternal	health	care.	

4.1.3.b.	Lesson	2:		Consider	contextual	factors	in	research	design	

Although	our	results	show	that	dialogic	messages	significantly	improved	the	ASHAs’	ability	to	provide	in-
depth,	effective	counseling,	we	were	unable	to	measure	the	impact	of	this	improved	ability	reliably.	
Throughout	the	process	of	designing	a	formal	study	to	evaluate	the	impact	of	the	messages,	we	made	
changes,	iterations	and	compromises	to	our	research	goals	in	response	to	real,	challenging	factors	in	our	
study	environment.	This	is	often	a	disadvantage	in	traditional	field	studies,	which	attempt	to	maximize	
realism,	and	consequently	have	limited	control	over	extraneous	factors.	We	learned	the	importance	of	
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considering	these	factors	not	just	when	we	studied	the	context,	but	through	the	research	and	evaluation	
process.	It	is	important	to	consider	the	tradeoffs	of	prioritizing	methodological	rigor	over	accurately	
preserving	the	interactions	of	contextual	realities.		

In	our	case,	the	rurality	of	our	selected	field	site	limited	our	ability	to	recruit	more	participants,	and	
introduced	some	confounding	variables.	For	example,	we	found	that	the	ASHAs	varied	individually	in	
their	persuasive	power,	and	a	possible	cause	could	have	been	their	caste.	We	found	that	ASHAs	of	the	
same	caste	as	most	of	the	client	base	were	more	persuasive	than	those	from	higher	castes.	While	we	
cannot	make	strong	conclusions	from	our	limited	sample	size,	this	serves	as	a	reminder	that	various	
social,	cultural	or	political	factors	can	be	tightly	coupled	with	the	success	or	failure	of	ICTD	projects.		

	

4.2.	The	Big	Board	Case	Study		
(Gary	Marsden,	Andrew	Maunder	and	Richard	Harper)		
	
4.2.1.	Overview	
The	Big	Board	project’s	goal	is	to	build	a	system	that	could	download	information	to	any	handset	for	
free.	The	idea	for	the	system	came	from	ethnographic	studies	and	interviews	with	rural	mobile	phone	
users	in	Zambia	and	Malawi.	Many	people	in	these	areas	have	a	handset	but	cannot	afford	airtime	to	
make	calls	or	send	messages.	Most	people	interviewed	were	hoping	that	someone	would	call	them	or	
send	them	a	message.	At	the	same	time	we	were	working	with	various	NGOs	that	needed	a	way	to	
distribute	information	(e.g.	on	HIV/AIDS,	voting	materials,	etc.)	to	this	same	user	group.	The	NGO	
professionals	were	frustrated	as	the	people	they	were	trying	to	reach	could	not	afford	to	download	the	
information.		
	
A	detailed	description	of	the	system	can	be	found	in	(Marsden	et	al.,	2008),	but	essentially	it	uses	a	large	
screen	driven	by	a	PC	media	server.	Users	take	a	picture	of	anything	they	see	on	the	screen	that	they	are	
interested	in	and	Bluetooth	that	to	the	PC	server.	The	server	then	recognizes	what	they	took	a	picture	of	
and	sends	back,	via	Bluetooth,	all	the	media	it	has	relating	to	that	particular	topic.	
	
4.2.2	Understanding	Needs	
Our	previous	attempts	at	using	participatory	techniques	to	design	similar	systems	had	proven	less	than	
successful	–	users	felt	awkward	sketching	interfaces;	they	were	unsure	of	what	technology	could	do	and	
seemed	to	second	guess	what	answer	the	researchers	were	looking	for	rather	than	expressing	their	own	
opinion	about	what	the	system	should	do.	Therefore,	we	took	a	technology	probe	approach	and	built	a	
high-level	prototype	to	deploy	within	the	community.	By	presenting	the	community	with	a	functioning	
system,	users	could	interact	with	it	and	start	to	suggest	usages	for	the	system.	In	order	to	manage	and	
record	these	interactions,	we	identified	a	Human	Access	Point	(HAP)	within	the	community,	who	was	
paid	to	record	reactions	to	the	system	and	interview	people	about	its	potential	uses.	We	have	found	the	
identification	of	a	HAP	to	be	advantageous	in	a	number	of	projects;	by	choosing	a	person	from	a	target	
community	who	has	spent	some	time	working	with	technology	(in	this	case	the	HAP	had	taken	a	course	
in	Windows	and	Microsoft	Office)	they	are	able	to	translate	between	their	community	and	that	of	the	
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researchers.	For	the	purposes	of	this	project	we	coached	the	HAP	in	how	to	keep	a	diary	of	usage	of	the	
system,	which	she	updated	daily.	We	also	encouraged	her	to	interview	people	who	were	using	the	
system	about	what	they	were	doing	and	why.	Clearly	this	approach	is	open	to	bias,	which	is	why	we	
triangulated	the	diary	results	with	usage	logs	and	the	polyphonic	evaluation	reported	below.	
	
Building	on	the	feedback	the	HAP	provided,	we	were	able	to	refine	the	prototype	and	better	fit	it	to	the	
needs	of	the	community,	much	as	any	iterative	design	process	would.	In	order	to	evaluate	the	system,	
however,	we	could	not	rely	on	the	HAP	because	she	was	personally	involved	with	the	success	of	the	
project.	Instead,	we	turned	to	the	polyphonic	assessment	techniques	of	Gaver	(Gaver,	2007.)		Much	like	
our	work	in	the	“developing”	world,	Gaver’s	work	seeks	to	create	systems	outside	the	users’	previous	
understanding	of	what	technology	might	be	capable	of.	To	provide	an	un-biased	opinion	of	the	system,	
Gaver	employs	journalists	to	interview	users	and	elicit	opinion,	because	journalists	are	highly	trained	in	
gaining	opinion	and	remaining	unbiased.	In	our	project	we	recruited	two	journalists	who	were	from	the	
same	language	group	as	our	deployment	community.	The	journalists	were	merely	told	that	some	
technology	had	been	deployed	in	the	community	and	we	wanted	to	understand	people’s	reactions	and	
thoughts	on	how	it	had	impacted	them.	The	journalists	recorded	opinions	and	people’s	reported	usage	
patterns	that	we	were	then	able	to	triangulate	with	usage	logs	recorded	by	the	system.	The	back-stories	
provided	by	the	journalists	were	key	in	understanding	usage	patterns	and	tailoring	of	content.	For	
example,	one	participant	reported	that	she	downloaded	media	to	consume	with	her	husband	in	the	
evening	–	she	found	it	had	greatly	improved	their	relationship.	A	mother	who	used	the	system	
downloaded	media	simply	to	show	her	children	that	she	could	get	media	on	her	handset,	just	as	they	
could.	
	
4.2.3.	Lessons	Learned	
We	identified	several	issues	in	the	methods	we	have	described	above.	These	issues	highlight	how	these	
methods	differ	from	creating	systems	in	the	“developed”	world	context:	Firstly,	in	the	“developing”	
world	it	is	often	unclear	what	the	problem	is	and	much	ethnography	has	to	be	conducted	to	explore	the	
nature	of	the	problem	space.	In	this	instance,	the	need	to	build	a	system	grew	purely	from	studies	with	
rural	users	and	NGOs	–	at	no	point	did	anyone	explicitly	ask	for	an	information-sharing	system.	The	need	
for	such	a	system	grew	from	the	observation	that	many	people	had	media-capable	handsets	but	lacked	
the	funds	to	download	media	from	the	Internet	–	one	person	we	interviewed	had	been	listening	to	the	
same	three	pre-loaded	songs	on	his	handset	for	over	12	months!	Secondly,	the	iterative	design	process	
was	not	conducted	with	end	users,	but	a	proxy	for	these	users	(the	HAP).	Whilst	this	is	not	an	ideal	
process	(an	ideal	process	would	be	where	the	community	were	able	to	build	their	own	technologies),	we	
have	found	it	provides	better	results	than	working	directly	with	end	users;	we	refer	to	this	process	as	
“mediated	design.”	We	are	actively	researching	the	types	of	compromise	we	introduce	by	using	a	proxy	
for	users,	rather	than	the	users	themselves,	but	are	convinced	that	the	interpretations	the	HAP	provides	
are	more	culturally	appropriate	than	we	had	been	inferring	from	direct	user	studies.	Finally,	for	many	
“developing”	world	projects,	standard	evaluation	measures	such	as	effectiveness	and	efficiency	only	
represent	a	part	of	the	evaluation;	we	believe	it	is	critical	to	go	beyond	that	and	measure	how	the	
introduction	of	the	technology	impacts	quality	of	life.	In	this	example	we	chose	to	evaluate	the	system	
according	to	its	usage	patterns	and	through	understanding	how	users	consumed	the	information	it	
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provided;	which	led	us	to	Gaver’s	polyphonic	assessment.	In	other	projects	we	have	used	measures	of	
domestication	(Silverstone	&	Haddon,	1996)	or	appropriation	(Heeks,	2005)	to	gauge	success.	In	projects	
where	there	are	NGO	partners,	we	have	sometimes	used	their	success	measures	to	assess	the	impact	of	
our	work.		

So,	while	HCI	contains	many	methods	for	the	creation	and	evaluation	of	system	designs,	our	experience	
has	been	that	these	methods	cannot	be	applied	‘blindly’.	In	other	words,	we	are	often	driven	back	to	the	
original	assumptions	that	drove	their	creation	in	order	to	re-interpret	them	for	users	living	in	the	
“developing”	world.	Not	only	does	this	stretch	HCI	to	cover	issues	in	the	“developing”	world,	but	we	
expose	holes	in	the	methods	that	the	rest	of	the	world	is	using,	which	can	strength	practice	in	the	
“developed”	world	as	well.	

4.3	The		Rural	e-Services	Case	Study		

(Andy	Dearden)	

4.3.1.	Overview	

The	Rural	e-Services	project	combined	three	methodological	questions:		

• How	participatory	methods	used	in	development	could	be	combined	with	the	methods	and	
traditions	of	participatory	design.		

• How	to	develop	a	platform	to	offer	multiple	e-Services	in	rural	areas	by	making	use	of	mobile	
devices.		

• How	to	create	sustainable	business	models	in	challenging	environments.		
The	project	concerned	rural	areas	in	India,	and	we	had	initially	been	funded	on	that	basis	that	we	would	
begin	by	exploring	microfinance.	However,	as	we	engaged	more	deeply	with	the	community	and	the	
community	based	organizations	(in	our	case	working	through	an	NGO	that	had	both	microfinance	and	
agricultural	initiatives),	we	discovered	that	community	members	and	leaders	viewed	improving	
‘agricultural	information	flow’	as	a	higher	priority	than	microfinance	development.		

4.2.2.	Understanding	Needs	

We	followed	a	‘deeply	embedded’	strategy	for	participation	(Dearden	&	Rizvi,	2009)	This	began	with	a	3	
month	period	of	‘entry	to	the	field’	(International	Development	Research	Centre,	2005)	which	involved	
general	discussions,	getting	to	know	the	community	and	building	relationships.	During	this	period,	as	
well	as	listening	carefully	to	understand	the	interests	of	the	community,	the	researcher	was	also	able	to	
show	commitment	to	the	community,	for	example	once	helping	some	community	members	to	get	home	
from	the	state	capital	when	they	had	run	out	of	funds	due	to	travel	delays.	This	period	culminated	in	a	
project	establishment	meeting	between	the	project,	the	Sironj	Crop	Producers	Company	Ltd.	(a	co-
operative	of	marginal	farmers),	PRADAN	(an	NGO),	and	the	state	governments	District	Poverty	
Intervention	Program	where	the	overall	direction	of	the	project	was	revised	to	develop	an	improved	
‘agricultural	information	flow	system’.	The	software	design	was	driven	using	a	combination	of	
techniques	from	participatory	IT	design,	participatory	development	practice	and	agile	software	
development.	These	included	timelines	to	explore	history	and	important	sequences	of	activities,	
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chapatti	diagrams	(which	are	used	to	discuss	priorities	with	size	reflecting	importance,	see	Figure	1),	
storytelling	workshops,	scenario	generation,	and	short	software	development	cycles	(about	1	month	for	
each	cycle).	The	software	was	developed	by	Safal	Solutions,	a	software	company	from	Secunderabad,	
Andhra	Pradesh,	specializing	in	systems	for	the	NGO	&	development	sector.	Although	we	could	not	
arrange	for	the	farmers	and	the	software	developers	to	be	co-located,	during	each	cycle	a	delegation	of	
farmers	travelled	to	Secunderabad	for	2	days	to	test	and	suggest	revisions	to	the	designs.		

	

	

Figure	1:		Example	of	a	Chapatti	Diagram	

The	software	produced	was	called	“Kheti	“(which	stands	for	Knowledge	Help	Extension	Technology	
Initiative,	and	means	agriculture	in	Hindi).	The	main	component	of	Kheti	is	a	mobile	phone	based	
application	(built	in	Python	on	a	Symbian	60	phone),	which	allows	farmers	to	create	simple	multimedia	
messages	that	consist	of	up	to	6	photos	plus	an	audio	track.	This	is	then	sent	to	a	web	server.	The	CEO	
and	agricultural	advisor	of	the	farmers'	co-operative	can	then	view	these	messages	(usually	they	did	this	
in	the	evening),	and	call	back	to	the	service	provider	&	farmer	the	following	day	for	a	discussion.	Other	
components	were	a	web-based	membership	database	for	the	co-op	so	that	the	advisor	knew	what	the	
farmers	were	growing	and	what	their	land	holdings	were	and	an	Interactive	Voice	Responder	System	
that	could	store	recordings	of	advisory	conversations.	The	system	was	field	trialed	for	3	months	with	
over	200	multimedia	messages	being	exchanged	and	some	major	pests	and	diseases	were	avoided.	
However,	we	did	not	succeed	in	finding	a	sustainable	business	model	that	could	pay	all	of	the	costs	
involved	in	running	the	system.		
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4.2.3.	Lessons	Learned	

The	primary	lesson	was	that	participation	in	design	is	not	primarily	about	the	methods	that	are	used	
such	as	paper-prototyping	(see	Dearden	&	Rizvi,	2008	for	a	discussion),	but	is	about	how	designers,	
researchers	and	beneficiaries	interact	and	work	together.	Participation	implies	negotiating	control	of	
not	just	the	design	of	the	technology,	but	also	of	goals	of	the	project,	the	processes	of	design	the	
definition	of	success.	For	example,	we	had	to	engage	all	the	stakeholders	from	the	funders	to	the	
farmers	to	negotiate	the	switch	from	microfinance	to	agricultural	information.	Also,	the	software	design	
and	development	schedule	also	had	to	be	adapted	to	fit	with	the	seasonal	nature	of	the	farmers’	work,	
and	the	conceptions	of	success	had	to	recognize	organizational	development	of	the	co-operative	as	an	
important	outcome	in	its	own	right.	During	the	project,	many	of	the	co-operative	members	gained	from	
considerable	personal	development,	particularly	gaining	the	confidence	to	interact	with	and	assert	their	
understandings	and	their	interests	when	dealing	with	the	software	developers,	government	officials,	the	
researchers	and	the	NGO.	The	researchers	and	software	developers	also	learned	and	were	changed	by	
their	experiences.		

Another	important	lesson	was	that	effecting	change	through	HCI4D	is	highly	dependent	on	the	input	of	
partner	organizations.	Kheti	can	be	understood	as	an	information	system	for	the	co-operative,	and	as	
with	other	information	systems	its	introduction	has	to	be	led	by	internal	champions.	One	of	the	
challenges	for	HCI4D	is	to	organize	projects	so	that	the	community	hosting	and	operating	the	
technologies	take	on	ownership	and	drive	the	project	for	themselves.	

An	interesting	finding	for	us	as	HCI4D	researchers	was	that	when	people	see	real	value	in	a	system,	they	
will	invest	a	lot	of	time	and	energy	learning	how	to	use	the	technology.	In	our	case,	we	would	have	liked	
to	improve	the	user	interface,	but	project	timescales	and	limits	on	funding	meant	that	we	had	to	move	
to	field	trials	before	we	were	completely	happy.	However,	even	so,	we	discovered	that	the	end	users	
were	willing	to	learn	to	use	the	system	because	they	could	see	the	potential	benefits	for	themselves.	

We	began	with	an	assumption	that	using	agile	software	methods	and	rapid	prototyping	would	be	
beneficial	to	create	an	interface	that	was	well	matched	to	our	users.	In	practice,	we	found	that	we	had	
to	allow	extra	time	in	each	iteration	for	users	to	learn	and	understand	the	elements	of	functionality	that	
were	already	available.	However,	software	prototyping	was	important	so	that	our	users	could	
understand	the	degree	to	which	software	is	malleable	and	can	be	revised.	

Finally,	we	found	that	all	the	farmers	we	worked	with	were	able	to	make	meaningful	inputs	to	design	
decision	making,	but	the	NGO	staff	and	more	educated	farmers	were	better	equipped	to	respond	to	
partial	design	concepts	and	ideas	about	how	technology	could	be.	For	example,	when	we	tried	to	
develop	some	future	oriented	scenarios	and	storyboards,	many	of	the	farmers	were	unable	to	
understand	what	we	were	asking	them	to	do.	Farmers	were	more	comfortable	telling	stories	about	their	
current	lives	and	past	experiences,	but	were	unfamiliar	with	this	new	kind	of	storytelling.		

4.4	The	Post	Conflict	Computing	Case	Study:	Video	Sharing	and	Reconciliation	in	Liberia		

(Thomas	N.	Smyth	and	Michael	L.	Best)	
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4.4.1.	Overview	

In	2003,	a	comprehensive	peace	agreement	finally	brought	an	end	to	almost	two	decades	of	brutal	civil	
war	in	Liberia,	a	small	West-African	nation	of	about	3.5	million	residents.	In	the	wake	of	that	disastrous	
conflict,	Liberia,	like	many	nations	before	it,	established	a	Truth	and	Reconciliation	Commission	(TRC)	
charged	with	investigating	the	causes	and	effects	of	the	war,	and	helping	to	establish	a	lasting	peace.	
The	Commission	was	the	first	of	its	kind	to	truly	embrace	new	digital	media	in	the	service	of	its	goals.	As	
part	of	the	Commission’s	media	strategy,	our	research	group	was	tasked	with	building	a	mobile	
computer	video	story-sharing	kiosk	through	which	citizens	could	share	their	thoughts	and	opinions	on	
the	war	and	the	nation’s	future	path.	In	undertaking	this	project	we	encountered	a	heretofore	
unexplored	field	for	computer	interaction	design	and	Development:	that	of	post-conflict	reconciliation.	
This	case	study	recounts	some	of	the	novel	challenges	we	faced	and	the	HCI	innovations	we	developed	
to	meet	them.	

4.4.2.	Understanding	Needs	

Based	in	Atlanta,	Georgia,	our	team	faced	many	practical	obstacles	in	working	directly	with	the	Liberian	
end-users	using	traditional	collaborative	design	processes.	In	response	we	developed	a	methodological	
innovation	called	Heuristic	->	Diaspora	->	Field	(HDF)	(Best	et	al.,	2008).	Under	this	methodology,	
candidate	designs	were	first	reviewed	in	our	lab	based	on	widely	accepted	heuristics	by	local	usability	
experts.	Next,	designs	were	tested	with	members	of	the	considerable	Liberian	diaspora	(some	10,000	
members	strong)	in	Atlanta.	We	performed	user	studies	and	focus	groups	at	a	variety	of	locations	
including	a	Liberian	restaurant,	which	also	served	to	expose	our	Atlanta-based	designers	to	a	local,	
ready-made	Liberian	“culture	capsule”	(Foucault,	Russell,	&	Bell,	2004).	Finally	we	shipped	designs	
refined	through	this	process	to	Liberia	for	the	critical	stage	of	end	user	field-testing.	The	interim	step	of	
working	with	the	diaspora	proved	particularly	fruitful,	leading	to	early	changes	in	design	direction	
including	an	emphasis	on	extreme	simplicity,	along	with	helpful	feedback	on	the	appropriateness	of	our	
choice	of	symbols,	icons,	and	voice	prompts.	

Out	of	this	three-part	design	process	emerged	MOSES,	the	MObile	Story	Exchange	System	(Best,	Smyth,	
Serrano-Baquero,	&	Etherton,	2009;	Smyth,	Etherton,	&	Best,	2010).	The	video-sharing	concept	behind	
MOSES	is	simple:	citizens	approach	the	kiosk,	browse	and	watch	video	messages	created	by	others,	and	
record	messages	of	their	own.	Rather	than	relying	on	extremely	scarce	Internet	connectivity	for	
dissemination	of	content,	all	videos	remain	physically	within	the	kiosk,	which	is	itself	transported	
throughout	the	country.		
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MOSES	is	pictured	in	Figure	2.	It	consists	of	a	screen,	a	set	of	ruggedized	buttons,	a	camera,	directional	
microphone,	and	speakers.	Chassis	fans	and	air	filters	keep	the	inside	of	the	system	cool	and	dust-free.	A	
glare	shade	allows	viewing	outdoors,	where	MOSES	is	usually	deployed.	The	system	is	powered	using	
marine	deep-cycle	batteries	and	can	run	for	up	to	8	hours	completely	untethered.	All	components	are	
housed	in	a	Liberian-made	lockable	and	sturdy	wooden	housing,	allowing	the	system	to	be	left	
unattended	for	short	periods.	Finally,	the	system	can	be	separated	into	two	halves	for	easy	transport.	

The	user	interface	features	Moses,	an	embodied	conversational	cartoon	agent	also	shown	in	Figure	2.		

	

Figure	2.	People	using	the	MOSES	kiosk	

	

Moses	guides	users	through	the	browsing,	watching,	and	recording	processes	using	simple	verbal	
prompts	such	as	“Please	look	into	the	camera	and	remember	to	speak	loudly.	Press	the	white	button	
when	you	are	ready.”	This	design	allows	walk-up	use	of	the	system	by	Liberians	with	no	computer	or	
print	literacy.	While	embodied	conversational	agents	have	been	widely	panned	within	the	HCI	
community,	we	find	some	possible	use	of	this	design	approach	when	targeting	illiterate	user	
populations.	The	purpose	of	MOSES	is	to	support	public	discourse	about	Liberia’s	past,	present,	and	
future.	The	public	nature	of	the	system	is	made	clear	to	users	by	Moses’	voice	prompts	as	well	as	by	the	
physical	locations	of	the	system,	usually	in	highly	public	places	surrounded	by	a	crowd	of	people.		

4.4.3.	Lessons	Learned	

Over	a	period	of	approximately	two	years,	MOSES	was	carried	to	most	major	areas	of	Liberia	and	was	
experienced	by	thousands	of	Liberians.	Over	900	videos	were	recorded	and	saved.	During	this	period	we	
also	carried	out	two	evaluations	of	the	system,	one	qualitative	and	one	quantitative.	The	results	from	
both	suggest	that	interactive	video	story	sharing	systems	can	indeed	help	in	post-conflict	national	
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healing	and	reconciliation.	One	demonstrative	quote	came	from	a	participant	who	recorded	a	video	
about	unjust	employment	practices:	

“[My	video]	will	go	places	and	people	will	witness	it,	and	they	will	know	what	happening	in	some	
area.	For	them	to	know	what	is	happening	they	will	get	to	know	it	is	not	happening	in	one	place,	it	is	
happening	all	over.”	

Given	the	complete	novelty	of	video	content	creation	and	sharing	technology	to	most	participants,	we	
found	this	strong	and	immediate	embrace	of	the	medium	remarkable.	In	addition	we	found	that	Moses,	
the	animated	conversational	guide,	was	warmly	received	by	participants	who	spoke	of	him	as	a	“friend”	
and	“teacher”,	and	reported	relying	heavily	on	his	instructions.	Given	the	low	level	of	interest	in	
animated	conversational	agents	in	most	user	interface	design	circles,	the	strong	enthusiasm	expressed	
by	our	study	participants	was	intriguing.	Finally,	we	observed	that	MOSES	was	almost	always	used	by	a	
group	of	people	rather	than	by	a	single	individual.	Many	participants	reported	that	they	drew	
inspiration,	confidence,	and	technical	assistance	from	the	group.		

General	self-efficacy	is	believed	to	be	important	when	establishing	conditions	for	sustaining	post-conflict	
peace.	If	we	can	demonstrate	that	interacting	with	our	system	can	increase	a	participants’	generalized	
self-efficacy,	then	we	will	have	taken	a	critical	step	towards	establishing	our	broader	hypothesis,	that	
rich	digital	media	is	an	important	tool	in	post-conflict	reconciliation	(Long	&	Brecke,	2003;	Ropers,	
2004).	With	intra-state	conflict	emerging	as	the	predominant	form	of	armed	conflict	in	the	modern	
world,	it	appears	that	effective	new	approaches	in	post-conflict	reconciliation	are	needed.	We	believe	
that	appropriately	designed	ICTs	can	form	part	of	such	strategies,	and	MOSES	has	been	an	encouraging	
first	step	in	that	direction.	We	are	proud	and	grateful	to	have	had	the	opportunity	to	work	with	the	TRC	
of	Liberia,	and	we	are	currently	investigating	other	potential	projects	in	Uganda	and	Afghanistan.	

4.5.	Low-cost	media	and	mobile	phones	in	data	elicitation:	Designing	a	method	for	HCI4D		

(Nithya		Sambasivan)	

4.5.1.	Overview	

A	central	challenge	to	conducting	research	in	low-income	contexts	of	“developing”	countries	is	
designing	or	tailoring	methods	for	data	gathering	and	evaluation.	Particularly,	in-situ	studies,	which	are	
crucial	in	understanding	development	in	the	real	world,	are	especially	difficult	to	orchestrate.	As	
mentioned	previously,	many	challenges	affect	the	application	of	traditional	HCI	methods	in	such	
contexts—low	literacy	rates,	technology	skill	and	usage	differentials,	and	social	and	economic	
stratifications,	in	addition	to	ambient	noise,	electrical	power	and	cost	constraints.	Developed”	world	
techniques	do	not	map	easily	to	such	contexts,	due	to	profound	differences	in	users,	needs,	contexts,	
practices,	and	goals	of	projects.		

In	the	spring	of	2009,	we	conducted	an	ethnographically	inspired	study	in	two	urban	slums	of	India	
(Nakalbandi	and	Ragigudda)	to	understand	low-income	communities	and	their	engagements	with	
technology	(Sambasivan,	et	al.,	2009a).	We	primarily	employed	ethnographic	techniques,	such	as	
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participant	observation,	household	surveys,	and	semi-structured	interviews,	to	understand	the	socio-
economic,	developmental,	and	cultural	aspects	of	our	informants.	By	triangulating	our	data	with	inputs	
from	the	communities	and	the	NGOs,	we	determined	two	key	developmental	areas	that	were	of	interest	
and	relevance	to	the	community—education	and	health	care.	In	order	to	help	understand	the	reality	of	
technology	and	social	structures	of	the	communities,	as	well	as	to	pilot	some	technology	created	for	the	
above-mentioned	development	areas,	we	designed	ViralVCD,	a	low-cost,	rapid	data	elicitation	method	
(Sambasivan,	et	al.,	2010).	The	technique	leverages	local	practices	and	existing	infrastructure	to	elicit	
contextual	data.	It	employs	physical	media	and	mobile	phone	questionnaires	to	gain	access	to	data	on	
multiple	levels:	social	networks	underpinning	information	diffusion;	technological	ownership,	access,	
and	usage;	and	developmental	impact	assessment	of	HCI4D	projects.	ViralVCD	is	an	example	of	a	larger	
class	of	possibilities	that	can	be	seen	as	a	methodological	contribution	to	researchers	working	in	
resource-challenged	contexts.		

4.5.2.	Understanding	Needs	

Our	initial	ethnography	pointed	to	the	relatively	high	penetration	of	televisions,	Video	Compact	Disc	
(VCD)	players	and	mobile	phones.	Associated	with	these	technologies	were	the	practice	of	“missed	calls”	
(terminating	a	phone	call	before	the	receiver	picks	up,	to	cut	costs)	and	the	prominent	role	of	
entertainment	in	everyday	life.		

In	order	to	produce	useful	and	interesting	content	for	the	pilot,	a	participatory	video	framework	was	
created.	Based	on	our	ethnography,	we	highlighted	local	best	practices,	along	with	expert	advice,	in	the	
format	of	VCD	videos.	While	the	videos	provided	us	content	for	social	development,	they	also	served	as	
a	lens	to	study	their	own	diffusion	in	the	communities	(i.e.,	understand	how	videos	get	viewed,	by	
whom,	where,	why,	and	so	on).	

Based	on	our	initial	findings,	we	created	videos	around	the	areas	of	education	and	healthcare.	

Education:	Parental	lack	of	literacy	was	attributed	to	poor	academic	performance	of	children	and	high	
incidence	of	dropouts,	in	our	study.	Based	on	our	ethnography,	we	elicited	best	practices	in	teaching	
among	certain	parents	whose	children	enjoyed	academic	success.	Inspired	by	the	heavy	viewership	of	
soap	operas	in	these	communities,	we	scripted	a	role-play	between	two	non-literate	women,	
demonstrating	the	best	practices.	Techniques	to	ensure	good	academic	performance	that	overcame	the	
non-literacy	barrier	were	demonstrated,	e.g.	making	children	read	aloud	and	looking	for	ticks	and	
crosses.	An	education	expert	provided	actionable	steps.	

Healthcare:	Our	informants	attributed	their	poor	nutrition	to	their	low	income,	and	they	would	often	fall	
sick	from	eating	unhealthy	food.	We	hosted	a	“cooking	contest”	in	the	slums,	to	extract	local	knowledge	
in	an	openly	competitive	fashion.	Taste	and	nutritional	value	were	used	as	judging	criteria	to	motivate	
healthy	cooking.	Snippets	of	the	contest	were	embedded	into	the	final	video.	A	segment	on	balanced	
diet	followed	this.		

Dissemination:	As	a	next	step,	we	burned	the	videos	(roughly	12	minutes	each)	onto	VCD,	owing	to	their	
low	costs	and	ubiquity.	Then,	we	screened	the	videos	in	six	slums	using	the	local	VCD	player	and	
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television.	Inspired	by	the	participatory	format	in	Digital	Green	by	Gandhi	et	al.	(Gandhi,	2007),	where	
videos	featured	local	members	of	the	community,	our	hypothesis	was	that	people	may	want	to	view	the	
videos	more	because	their	peers	from	similar	communities	feature	in	them.	Following	the	screenings,	
we	handed	out	VCDs	with	unique	identifier	numbers	and	celebrity	photos	attached	to	the	sleeves.	At	
the	end	of	each	video,	a	visual	and	auditory	prompt	provided	instructions	to	dial	a	“missed	call”	to	the	
phone	number	on	screen	(also	written	on	the	VCD),	which	was	ours.	We	immediately	called	the	number	
back	to	conduct	a	short	interview,	mainly	to	enlist	the	caller’s	socio-economic	profile	and	to	gauge	their	
understanding	and	feedback	on	the	content.	If	the	caller	answered	a	content-related	question	correctly,	
they	were	provided	with	a	utilitarian	prize	(utensil	or	blanket)	as	a	gift.	They	were	then	encouraged	to	
pass	on	the	VCDs	to	others	in	their	social	circle.	The	contest	was	limited	to	a	week,	after	which,	calls	
were	no	longer	accepted.		

	

	

	

	

	

	

We	distributed	132	VCDs	to	65	attendees.	For	these	attendees,	the	call	response	rate	was	31.25%,	with	
20	callers.	In	total,	50	unique	callers	were	registered	and	31	VCDs	were	transferred.		

4.5.3.	Lessons	Learned	

ViralVCD	helped	us	generate	social,	developmental	and	technological	insights.	Key	social	insights	include	
tracing	paths	of	transmission	(by	mapping	out	who	passed	VCDs	to	whom),	and	the	social	processes	
driving	the	diffusion.	At	a	micro	level,	two	forms	of	diffusion	emerged—the	prominent,	peer-to-peer	
propagation	(A→B→C)	and	actor-driven	diffusion	(A→	(B	and	C)).	Peer-to-peer	propagation	was	seen	in	
communities	where	multiple	key	(active)	actors	existed,	and	actor-driven	diffusion	was	visible	where	
there	was	a	strong	actor	with	a	strong	social	network.	At	a	macro	level,	the	diffusion	reflected	the	social	
solidarity	of	the	community—neighborhoods	splintered	by	heavy	internal	politics	showed	fewer	
proclivities	towards	diffusion	activity.	Tightly	knit	communities,	exhibited	quick	and	widespread	
responses.	

Key	technological	insights	include	understanding	the	communal	usage	of	technologies:	the	place,	time	
and	nature	and	composition	of	the	group	in	which	the	shared	activity	transpired;	the	working	order	of	
VCD	players,	televisions,	and	mobile	phones;	and	the	correlation	between	technology	ownership	and	
communal	participation.	Finally,	ViralVCD	helped	in	creating	developmental	extensions	for	education	
and	health.	Because	we	placed	contest	details	at	the	end	of	the	video	and	asked	unique	questions,	

	
				 	

Figure 3: (Left) sample VCD and sleeve and (right) a screening session in Jakkur. 
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viewers	needed	to	watch	the	entire	video	to	answer	correctly.	We	queried	on	the	understanding	and	
usefulness	of	the	content	in	health	practices	and	child	rearing.	

ViralVCD	was	helpful	in	identifying	critical	agents	in	communities,	understanding	their	socio-technical	
makeup	and	in	identifying	and	recruiting	peers	of	the	same	socio-economic	stratum	through	
snowballing.	ViralVCD	avoided	additional	infrastructure	in	understanding	community	capital,	
technological	ownership	and	access,	and	developmental	baselines.	It	complemented	our	ethnography	
by	providing	understandings	of	organic	use,	users,	and	contexts	of	use,	which	could	be	applied	to	the	
design	of	HCI	projects.	

	
4.6.	MILLEE	Case	Study:	Mobile	and	Immersive	Learning	for	Literacy	in	Emerging	Economies		
(Matthew	Kam)	
	
4.6.1.	Overview	

The	MILLEE	research	project	aims	to	improve	“power	language”	literacy	among	low-income	children	in	
“developing”	countries.	MILLEE	(Mobile	and	Immersive	Learning	for	Literacy	in	Emerging	Economies)	
revolves	around	the	idea	that	immersive,	engaging	and	yet	educational	games	on	cellphones	that	target	
language	literacy	can	make	high-quality	learning	more	accessible	to	low-income	children	who	lack	
access	to	high	quality	schooling	in	“underdeveloped”	regions.		

Low	literacy	is,	without	doubt,	one	of	the	grand	challenges	in	the	“developing”	world.	But	even	more	
challenging	is	the	tension	between	regional	languages	and	global	“power	languages,”	such	that	
economic	opportunities	are	often	open	to	those	literate	in	a	power	language.	For	instance,	even	though	
more	than	20	regional	languages	are	spoken	widely	in	India,	the	English	language	is	widely	perceived	to	
be	a	socioeconomic	enabler.	The	economists	Munshi	and	Rosenzweig	(2000)	estimate	that	English	
speakers	in	Mumbai	experience	returns	on	investment	in	schooling	that	are	between	24%	and	27%.	On	
the	other	hand,	non-English	speakers	with	similar	characteristics	experience	returns	that	are	about	10%.	
English	is	thus	the	language	of	power	in	India,	such	that	mastery	of	the	language	can	almost	be	
associated	with	membership	in	the	middle	and	upper	classes	there	(Faust	and	Nagar	2001;	Kishwar	
2005).	

Unfortunately,	the	public	school	systems	in	“developing”	regions	such	as	India	usually	have	poor	
outcomes.	According	to	a	literature	review	commissioned	by	the	Azim	Premji	Foundation	(2004b),	public	
schooling	is	out	of	reach	for	more	than	43%	of	school-going	age	children	in	rural	areas	who	cannot	
attend	school	regularly	due	to	their	need	to	work	for	the	family	in	the	agricultural	fields	or	households.		

On	the	other	hand,	cellphones	are	increasingly	adopted	in	“developing”	regions	to	the	extent	that	the	
cellphone	has	become	the	fastest	growing	technology	platform	in	the	“developing”	world	(Vodafone	
2005).	We	believe	we	can	dramatically	expand	the	reach	of	language	and	literacy	learning	in	the	
“developing”	world	by	using	portable	mobile	devices	such	as	the	cellphone	as	the	target	platform,	so	as	
to	enable	children	with	work	commitment	to	access	educational	resources	anytime	and	anywhere,	at	
places	and	times	that	are	more	convenient	than	school	alone.		
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4.6.2	Understanding	Needs	

At	the	time	of	writing,	the	MILLEE	team	has	made	more	than	10	trips	to	India	to	conduct	field	research,	
including	iterative	design	and	pilots	studies,	since	the	project	started	in	2004.	These	trips	were	also	
crucial	for	building	relationships	with	local	partners	and	communities,	whose	support	were	instrumental	
for	the	success	of	our	pilot	studies.	In	such	a	multidisciplinary	endeavor,	the	MILLEE	team	comprises	
computer	scientists,	human-computer	interaction	specialists,	second	language	and	reading	acquisition	
specialists,	as	well	as	videogame	designers.	The	team	includes	members	who,	through	their	experiences	
growing	up	in	India	and/or	volunteering	with	humanitarian	organizations	working	to	improve	education	
there,	possess	a	deep	knowledge	of	the	local	cultural	context.		

The	games	we	have	designed	and	developed	to	date	in	this	new	suite	of	MILLEE	games	collectively	
targets	one	semester	of	English	as	a	Second	Language	(ESL)	curriculum	as	mandated	by	the	state	
government	of	Andhra	Pradesh	in	India.		

In	the	case	of	the	MILLEE	project,	the	designs	of	our	e-learning	games	draw	on	best	practices	in	state-of-
the-art	language	learning	software	(Kam	et	al.	2007a),	as	well	as	a	cross-cultural	analysis	of	the	
qualitative	differences	between	traditional	Indian	village	games	and	contemporary	Western	videogames	
(Kam	et	al.	2009).	Our	goals	are	threefold:	(i)	to	design	pedagogical	applications	that	are	informed	by	the	
research	base	on	reading	literacy	and	second	language	acquisition,	(ii)	to	take	the	best	practices	in	
commercial	language	learning	applications	as	a	starting	point	as	opposed	to	reinventing	the	wheel,	and	
(iii)	to	design	educational	games	that	are	culturally	consistent	with	the	traditional	village	games	that	
constitute	the	play	experiences	of	rural	Indian	children.		

4.6.3	Lessons	learned	

Design	knowledge	for	instructional	design:	In	terms	of	language	pedagogy,	we	situate	our	technology	
and	instructional	design	processes	within	the	Task-Based	Language	Teaching	(TBLT)	curriculum	
development	framework	(Ellis	2003,	Nunan,	2004,	Prabhu	1987,	Skehan	1998).	In	TBLT,	the	learner	
engages	with	a	series	of	pedagogic	tasks	that	take	the	form	of	goal-directed	activities.		

Our	rationale	for	using	TBLT	as	a	guiding	framework	is	twofold.	First,	the	task	has	an	inherent	degree	of	
structure	that	designers	can	follow	and	fits	well	with	the	existing	work	practices	of	designers	and	
educators:	just	as	the	language	instructor	can	plan	her	teaching	tasks	prior	to	her	classroom	lessons,	the	
instructional	designer	can	devise	tasks	for	computer-assisted	learning	systems	that	are	eventually	
deployed	with	learners.	Second,	TBLT	has	demonstrated	learning	outcomes	in	the	Indian	context.	
Prabhu	(1987)	describes	the	well-known	Bangalore/Madras	Communicational	Teaching	Project,	in	which	
task-based	approaches	for	teaching	English	as	a	Second	Language	in	India	were	experimented	with	
children	aged	between	8	and	13	years	over	a	five-year	period.	In	an	independent	evaluation,	Beretta	
and	Davies	(1985)	found	that	children	taught	using	TBLT	performed	significantly	better	than	their	
counterparts	in	the	control	group	on	tests	of	transfer	that	evaluated	them	on	contextualized	grammar,	
dictation,	and	comprehension	(both	listening	and	reading).		
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The	challenge,	however,	is	that	theoretical	frameworks	such	as	TBLT	remain	too	abstract	for	technology	
designers	to	grasp	easily,	much	less	translate	into	software	designs.	At	first	glance,	it	appears	that	the	
design	process	calls	for	multidisciplinary	collaboration	between	designers	and	educators,	in	addition	to	
specialists	from	other	domains	such	as	game	design.	Such	a	partnership	is	no	doubt	necessary	but	
insufficient.	In	our	experience,	typical	language	teachers	may	not	know	how	to	draw	on	their	teaching	
experiences	and	background,	so	as	to	imagine	concrete	designs.		

On	the	other	hand,	there	are	existing	commercial	language	learning	products	that	include	games	and	
other	software.	We	take	the	state-of-the-art	in	existing	commercial	language	learning	products	as	the	
initial	basis	for	our	instructional	design	and	avoid	reinventing	the	wheel.	Along	this	line,	how	can	we	
capture	the	existing	design	knowledge	reflected	in	the	instructional	design	of	current	language	learning	
software	and	commercial	products?		

The	formalism	that	we	use	for	capturing	this	design	knowledge	is	the	design	pattern	(Alexander	1977),	
which	grew	out	of	building	architecture	and	is	increasingly	popular	in	domains	such	as	software	
engineering.	The	MILLEE	project	is	arguably	the	first	attempt	to	apply	design	patterns	to	the	domain	of	
language	pedagogy.	A	design	pattern	provides	insights	into	a	frequently	encountered	design	problem	by	
describing	the	problem,	the	essence	of	the	solution	to	the	problem,	the	rationale	for	the	solution,	how	
to	apply	the	solution,	some	of	the	tradeoffs	in	applying	the	solution,	and	related	design	patterns.	A	
primary	benefit	of	a	design	pattern	is	to	encourage	the	reuse	of	existing	solutions	to	problems	that	are	
frequently	encountered,	so	as	not	to	reinvent	the	wheel.	Design	patterns,	especially	those	that	capture	
the	design	knowledge	employed	in	the	instructional	design	and	videogame	design	of	successful	
language	learning	games,	thus	constitute	a	design	tool	that	designers	can	use	to	create	more	of	these	
games	while	maintaining	reasonable	educational	quality.	

In	the	MILLEE	project,	our	design	processes	leveraged	a	set	of	more	than	50	pedagogical	design	patterns	
that	we	distilled	from	a	review	of	over	35	commercial	language-learning	applications.	We	conducted	this	
review	in	a	principled	manner	by	using	TBLT	as	our	analytical	lens.	We	selected	this	sample	of	more	than	
35	commercial	applications	based	on	the	following	factors,	which	we	adopted	as	our	proxy	indicators	for	
educational	quality:	a	large	professional	customer	base,	highly-educated	users	(in	the	case	of	adult	
learners)	or	parents	(in	the	case	of	children’s	software),	as	well	as	strong	reviews	and/or	ratings	on	
home	schooling,	e-commerce,	etc.	websites.	Our	sample	included	English	as	a	Second	Language	learning	
software	packages	that	are	developed	specifically	for	non-English-native	low-income	students	from	the	
rural	areas	and	urban	slums	in	“developing”	regions	(e.g.	the	series	of	software	developed	by	the	Azim	
Premji	Foundation	in	India	for	use	in	over	15,000	affiliated	rural	Indian	primary	schools),	best-sellers	in	
the	foreign	language	learning	market	(e.g.	Rosetta	Stone,	Simon	&	Schuster’s	Pimsleur,	Topic	
Entertainment’s	Instant	Immersion	and	Auralog’s	Tell	Me	More	series),	as	well	as	early	literacy	games	
(e.g.	the	Learning	Company’s	Reader	Rabbit	and	Scholastic’s	Clifford:	The	Big	Red	Dog	series).	

Design	knowledge	for	gameplay	design:	In	designing	effective	e-learning	games,	gameplay	design	is	an	
equally	important	design	dimension	in	the	MILLEE	project.	As	such,	we	have	also	experimented	with	
design	patterns	that	capture	some	of	the	design	knowledge	in	gameplay	design,	including	heuristics	for	
enjoyable	gameplay.	However,	while	we	have	been	able	to	employ	the	above	pedagogical	design	
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patterns	to	culminate	in	positive	learning	outcomes	(Kam	et	al.	2007a),	our	results	with	games	design	
patterns	were	less	successful	(Kam	et	al.	2007b).	Rural	children	did	not	necessarily	find	the	games	whose	
designs	were	informed	by	game	design	patterns	to	be	necessarily	intuitive,	exciting	or	free	from	
playability	problems.	It	appeared	that	rural	children	have	relatively	little	exposure	to	these	videogames,	
whose	designs	were	influenced	by	Western	cultural	traditions	that	unconsciously	incorporated	into	the	
game	design	processes.	It	seemed	that	patterns	require	adequate	knowledge	of	the	cultural	context	to	
be	employed	effectively.		

We	conducted	contextual	interviews	with	87	children	in	villages	in	North	and	South	India,	during	which	
we	asked	participants	to	recall	the	everyday	games	that	they	love	and	to	play	these	games	for	us	to	
videotape.	We	observed	a	total	of	23	outdoor	and	5	indoor	games.	17	outdoor	games	belonged	to	the	
family	of	“tag”	games,	in	which	there	is	generally	at	least	one	player	designated	“it”	who	has	to	“tag”	
players	in	the	opposing	team	by	touching	them,	either	with	a	hand	or	an	object.	In	particular,	2	and	3	
“tag”	games	belong	to	the	“cops	and	robbers”	and	“hide	and	seek”	sub-families	respectively.	The	6	
outdoor	games	that	do	not	belong	to	the	“tag”	family	include	tug-of-war,	kite	flying,	marbles,	hopscotch	
and	the	spinning	top.	The	indoor	games	can	be	generally	classified	as	“tabletop”	games.	To	understand	
what	traditional	games	are	made	up	of,	we	examined	each	of	the	above	28	games	and	identified	the	
elements	(Fullerton	2008;	Björk	and	Holopainen	2005)	that	comprised	their	game	mechanics.	The	game	
elements	that	we	considered	included	the	players,	game	resources,	goals,	actions	and	rules.	

Based	on	the	insights	that	we	have	gleaned	from	the	above	analysis,	we	have	devised	a	tool	for	
designing	videogames	that	target	children	in	rural	India,	and	potentially	other	rural	regions.	Specifically,	
by	providing	a	detailed	description	of	the	elements	in	traditional	village	games	(Kam	et	al.	2009),	we	
have	provided	the	community	with	a	“palette”	of	game	elements	that	game	designers	can	draw	from	to	
put	together	new	game	designs	for	children	in	rural	“developing”	regions.	As	such,	this	tool	is	generative	
in	that	it	facilitates	new	designs.	Our	preliminary	results	with	this	tool	suggest	that	designing	
videogames	with	the	same	game	mechanics	as	those	found	in	traditional	games,	while	leaving	out	those	
mechanics	that	are	absent,	ensures	the	most	successful	videogame	designs	that	rural	children	can	relate	
to	more	readily.	We	encourage	other	researchers	and	practitioners	who	are	working	on	videogames	or	
literacy	interventions	that	aim	to	improve	lives	for	poor	children	in	the	“developing”	world	to	
experiment	further	with	the	design	tools	and	knowledge	that	we	have	put	together	in	our	work.	

4.6.4	Next	Steps	

We	are	extending	the	latest	suite	of	games	to	target	an	entire	academic	year	of	English	curriculum	as	
mandated	by	a	local	state	government	in	India.	Each	game	will	focus	on	an	early	literacy	competency	
such	as	phonological	awareness,	word	recognition	fluency	or	lexical	inference.	Despite	the	massive	
undertaking	involved	in	developing	digital	content	that	aims	to	teach	an	official	curriculum,	it	is	
necessary	for	adoption	purposes	to	align	our	games	with	an	official	syllabus	so	that	we	can	evaluate	the	
efficacy	of	the	MILLEE	approach	on	a	syllabus	that	stakeholders,	including	parents	and	government	
officials,	view	as	an	important	educational	credential.	The	undertaking	is	complicated	by	the	need	to	
develop	remedial	digital	content	(i.e.	“bridge	content”),	which	covers	prerequisite	knowledge	that	rural	
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children	who	previously	had	low-quality	schooling	require	so	that	they	would	be	equipped	to	learn	the	
official	curriculum.		

The	task	is	further	complicated	by	the	limitation	that	much	research	on	reading	acquisition	and	literacy	
is	based	on	learners	in	industrialized	countries	with	reasonably	good	access	to	schooling,	whereas	our	
target	learners	reflect	vastly	different	conditions	on	measures	such	as	“concept	of	print”	and	school-
based	social	practices,	all	of	which	are	important	theoretical	constructs	in	existing	literacy	theories.	We	
have	drawn	from	the	existing	research	base	on	literacy	studies	as	best	as	we	could	to	inform	our	bridge	
content.	We	aim	to	leverage	these	games	as	a	research	infrastructure	that	can	be	used	to	operationalize	
and	test	the	extent	to	which	existing	literacy	frameworks	apply	in	–	and	have	to	be	extended	to	be	more	
insightful	for	–	culturally	divergent	environments.	In	this	way,	we	believe	that	undertaking	human-
computer	interaction	in	the	“developing”	world	can	help	us	as	a	community	of	researchers	and	
practitioners	attain	a	more	complete	understanding	of	what	design,	cognition,	literacy	and	learning	truly	
means.	

5.		THE	WAY	FORWARD	

As	this	chapter	has	shown,	HCI4D	is	bringing	user-centered	design	thinking	and	approaches	to	the	
creation	of	technology	that	aim	to	support	economic	and	community	Development.	Of	course,	we	are	
not	alone	in	trying	to	bring	user-centered	approaches	to	laterally	related	domains.	Others	are	also	trying	
to	do	this,	including	groups	promoting	sustainable	interaction,	easy-to-use	“Green”	technology,	human-
centered	built	environments,	and	usability	of	voting	systems.	Like	these	colleagues,	we	face	challenges	
of	finding	new,	shared	ground,	learning	how	to	bridge	into	a	new	domain,	and	figuring	out	how	to	make	
our	unique	contributions	valuable	in	terms	that	another	domain	and/or	discipline	value.	However,	
unlike	other	efforts	toward	sustainable	and	improved	quality	of	life,	HCI4D	focuses	chiefly	on	users	who	
are	not	likely	to	have	the	disposable	income	to	pay	for	the	technology.	The	end	users’	lack	of	purchasing	
power	is	the	main	distinguishing	feature	of	HCI4D	and	brings	about	many	of	the	challenges	addressed	in	
this	chapter.	

We	believe	that	HCI4D	can	have	a	positive	impact	in	projects	like	those	presented	here.		At	the	same	
time,	we	also	hope	that	HCI4D	is	moving	the	whole	discipline	of	HCI	forward	because	we	are	extending,	
amending,	changing	methods	and	tools	–	and	creating	new	ones	–	in	ways	that	are	not	just	useful	for	
the	“developing”	world.	While	we	and	others	(e.g.,	Prahalad,	2009)	believe	that	the	“developing”	world	
is	where	we	will	see	the	growth	of	the	technology	industry	as	more	and	more	diverse	people	become	
invested	in	creating	and	using	technology,	we	also	believe	that	extending	our	ability	to	learn	about	and	
design	for	increasingly	diverse	populations	benefits	and	informs	HCI	as	a	whole.	Certainly,	when	we	look	
at	what	is	happening	worldwide,	it	is	clear	that	technology	is	being	appropriated	at	ever-increasing	
rates.	Local	people	are	building	new	technologies	and	applications	to	meet	locally	relevant	needs	more	
than	ever	before.		That	adoption,	design	and	implementation	is	happening	without	necessarily	
employing	the	formal	principles	and	techniques	of	user-centered	design	as	espoused	by	the	HCI	
community.		
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To	this	point,	most	of	us	in	the	HCI4D	community	have	focused	on	the	notion	of	“doing	good”	with	the	
end-goal	of	improving	the	quality	of	life	for	a	local	community.	We	believe	that	user-centered	
approaches	are	inherently	“better”	for	communities	as	well	as	for	design	in	that	they	avoid	attempts	to	
impose	technologies	–	that	participation	“works	better”	both	because	it	includes	previously	excluded	
people	and	because	it	results	in	a	better,	more	sustainable	design.	This	is	an	admirable	motivation.	
However,	we	must	also	find	the	overlap	between	what	is	well	intentioned	and	what	is	economically,	
socially,	and	environmentally	viable	and	sustainable.	Otherwise,	our	efforts	will	not	scale	and	will	not	
benefit	the	wider	world.	In	the	worst	case,	if	a	technology	is	not	sustainable,	it	may	bring	false	hopes	
and	disappointment,	increasing	the	digital	divide	and	decreasing	the	likelihood	that	future	HCI4D	
projects	will	succeed.	If	the	outcomes	of	HCI4D	projects	are	economically	viable,	it	is	inevitable	that	
companies	and	institutions	will	become	involved.	It	is	only	with	the	wider	involvement	from	industry,	
policy	makers	and	development	actors	that	HCI4D	can	truly	have	impact.	In	fact,	an	enterprising	mindset	
is	necessary	when	carrying	out	HCI4D	projects.	While	economic	viability	is	not	a	primary	concern	in	most	
HCI	projects,	especially	HCI	research	projects,	the	focus	in	HCI4D	on	alleviating	poverty	inevitably	makes	
economic,	social	and	political	considerations	an	important	cornerstone	of	HCI4D,	and	as	such,	
distinguishes	HCI4D	from	much	of	HCI.	

The	case	studies	described	in	this	chapter	illustrate	this	entrepreneurial,	innovative	spirit.	Faced	by	
sometimes	debilitating	conditions	imposed	by	the	local	context	of	where	the	technology	would	be	used,	
all	the	authors	discovered	new	insights	to	use	in	innovating	and	building	a	more	fitting	and	‘smarter’	
solution.	Each	of	the	case	studies	tells	the	story	of	an	attempt	to	deploy	a	mainstream	iterative	
interaction	design	cycle	and	the	inventive	workarounds	and	solutions	that	were	found	when	
conventional	processes	and	methods	did	not	carry	across.	The	case	studies	show	that	user-centered	
approaches	can	be	extremely	useful;	that	they	are	necessary	but	not	sufficient.	Building	relationships	
with	NGOs	and	local	people	is	a	critical	first	step.	All	of	the	authors	would	agree	that	these	relationships	
are	important	in	the	success	of	their	projects.	Therefore,	we	need	to	reach	beyond	the	academic	
community,	the	Development	community,	and	the	handful	of	large	multi-national	companies	that	have	
been	involved	through	funding	of	single	efforts,	often	through	their	“corporate	responsibility”	arms.	We	
must	include	different	partners	with	different	constraints,	incentives	and	vantage	points.	Otherwise,	
there	is	little	chance	of	bringing	about	the	kinds	of	systemic	changes	that	are	required	to	make	user-
centered	designs,	technologies,	and	programs	that	scale.	We	will	need	to	have	a	principled	way	of	
thinking	about	these	economic	considerations	and	integrating	them	into	existing	HCI	frameworks.	

Some	of	those	voices	may	be	those	of	people	from	NGOs	and	those	of	people	in	local	communities,	
some	of	whom	we	already	work	with,	and	some	of	whom	are	as	yet	unknown	to	us.	They	may	include	
local	entrepreneurs,	local	business	people,	local	developers,	as	well	as	people	in	regional	or	local	
companies	who	are	trying	to	find	solutions	to	“local”	problems	–	solutions	that	have	the	potential	to	be	
applied	more	widely	with	additional	resources,	including	expertise.	International	business	plays	a	role	
too.	But,	like	the	other	players,	it	cannot	end	poverty	alone.	Designing	for	the	market	in	user-centered	
ways	is,	in	the	opinion	of	some	(Polak,	2009,	2010),	the	only	way	for	affordable	solutions	to	the	problem	
of	poverty	to	measure	up	to	the	challenges	they	meet.	“The	ruthless	pursuit	of	affordability	is	an	
essential	component	of	this	design	revolution,	which	in	many	ways	stands	on	the	shoulders	of	the	
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appropriate	technology	movement.	Most	importantly,	to	be	successful,	the	revolution	in	design	for	the	
other	90%	has	to	develop	disciplined	ways	to	design	for	the	market.”	(Polak,	2010).	With	a	project	focus	
on	extreme	affordability,	industry	can	partner	up	with,	NGOs,	CBOs,	local	entrepreneurs	and	
governments,	to	develop	economically	viable	and	sustainable	solutions.	

Clearly,	if	we	are	to	help	in	this	revolution,	we	may	find	that	we	need	to	adopt	new	ways	of	working	
together.	Some	have	argued	(Dray,	2009,	Buie,	et	al.,	2010a,	2010b)	that	finding	ways	for	academics	and	
practitioners	to	communicate	and	work	together	better	is	critical	for	HCI.	That	is	even	more	critical	in	
HCI4D	at	the	same	time	that	the	challenge	is	greater.	Working	collaboratively	together	–	just	as	we	seek	
to	work	collaboratively	with	those	in	local	communities	–	is	key	to	helping	HCI4D	change	the	world.	
There	is	much	to	help	us	with	this	for	this	is	a	time	of	great	experimentation.	Funding	agencies	like	the	
National	Science	Foundation	(NSF)	in	the	US	are	moving	away	from	their	traditional	levels	of	grant	
support,	and	now	NSF	“especially	welcomes	proposals	for	cooperative	projects	involving	both	
universities	and	the	private	commercial	sector.”	(NSF,	2010)		Academics	are	looking	increasingly	to	non-
federal	sources	of	funding	to	support	their	research	and	diversify	their	funding	base.	Public-private	
partnerships,	originally	developed	by	governments,	have	been	expanded	for	use	in	international	
development	(World	Economic	Forum,	2005).	As	challenging	as	this	is,	it	is	also	exciting.		

By	sharing	lessons	we	are	learning	as	we	collaborate	with	new	and	different	players,	as	we	find	ways	to	
incorporate	an	understanding	of	sustainability	and	affordability,	as	we	experiment	with	adapting	time-
honored	methods	and	creating	new	ones	that	fit	an	increasingly	diverse	world,	we	are	finding	new	ways	
of	working	that	can	also	benefit	HCI	as	a	whole.	And	that	will	help	all	of	us	to	change	the	world	in	a	
positive	way	–	to	empower,	to	learn,	to	create,	and	to	build	a	better	future	for	all.	
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