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Abstract	

All	 too	 often,	 those	 of	 us	 involved	 in	 building	 innovations	 for	 impact	 fall	 hostage	 to	 a	 type	 of	
technological	 determinism	 in	 which	 designed	 product(s)	 are	 treated	 as	 responsible	 for	 achieving	
outcomes	on	 individuals—rather	 than	with	 individuals	positioned	as	 impact	agents.	However,	many	of	
the	 innovations	we	design,	 and	 the	goals	 they	were	designed	 to	enable,	 require	human	engagement,	
foresight,	and	integration	to	unlock	the	potential	and	require	an	enabling	ecosystem	for	success.	Shifting	
from	 a	 product-centric	 view	 of	 innovation	 to	 a	 more	 impact-centric	 framework	 focused	 less	 on	 the	
design	and	more	on	what	people	can	do	with	it,	requires	a	shift	in	positioning	on	where	the	innovation	
lives.	In	this	manuscript,	an	ecological	framework	is	offered	in	which	the	designed	product	is	treated	as	
one	 component	 of	 a	 dynamic	 innovation	 system,	 with	 innovation	 positioned	 as	 a	 shared	
accomplishment	 that	 is	 distributed	 across	 the	 designed	 product(s),	 active	 participant(s),	 skilled	
facilitator(s),	 and	 enabling	 ecosystem(s).	 At	 the	 core	 of	 such	 a	 framework	 are	 engaged	 individuals,	
becoming	 innovators	 in	 their	 own	 right,	 as	 they	 grow	 the	 capacity	 to	 envision	 new	 possibilities	 and	
integrate	 components	 of	 the	 innovation	 (e.g.,	 technologies,	 concepts,	 expert	 models,	 other	
perspectives)	 to	 realize	 goals	 in	 which	 they	 are	 invested	 and	 within	 environments	 in	 which	 this	
innovation	will	have	impact.		

	
Overview	of	the	Argument	

Across	many	disciplines	there	is	often	a	lure	towards	overly	simplistic,	if	not	
deterministic	models	for	conceptualizing	how	impact	is	achieved.	The	various	learning	sciences	
of	which	I	am	a	member	are	no	different,	emerging	partly	in	response	to	a	dissatisfaction	of	a	
field	dominated	by	instructional	models	focused	on	efficient	content	transmission;	that	is,	
instructional	systems	designed	to	efficiently	disseminate	an	expert	model	(e.g.,	how	to	argue	
persuasively,	how	to	test	a	hypothesis,	how	to	debug	a	bad	line	of	code)	or	formal	
characterization	of	a	concept	(e.g.,	thesis,	eutrophication,	encapsulation)	with	the	assumption	
that	the	learner	will	apply	the	abstracted	characterization	to	future	contexts.	However,	while	
such	deterministic	models	and	processes	might	prove	efficient	for	maximizing	short-term	
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learning	outputs	(e.g.,	standardized	test	performance,	following	a	set	of	procedures,	rapid	
information	dissemination),	they	tend	to	be	less	successful	for	goals	that	emphasize	more	long-
term	life	outcomes	–	that	is,	making	meaningful	differences	in	people’s	lives	(Hollifield,	1986;	
Clark,	1990).		

When	one	adopts	an	outcome-focused	or	use-inspired	posture	(Stokes,	1987)	for	
learning,	core	concepts	and	expert	models	are	not	recipes	for	success,	but	instead	are	more	
usefully	conceived	as	system	affordances,	what	Gibson	(1986)	described	as	opportunities	for	
action.	From	this	ecological	framework,	innovation	is	not	a	property	of	the	technology,	but	is	
created	in	relation	to	the	ways	that	engaged	individuals	(i.e.,	positioned	as	innovators	
themselves)	and	responsive	ecosystems	are	able	to	leverage	innovation	components	(e.g.,	core	
concepts,	expert	models,	ubiquitous	interfaces)	to	realize	desired	goals.	The	designed	product	
is	simply	one	aspect	of	a	larger	innovation	system,	with	the	key	to	success	being	how	the	ideas	
and	models	enabled	by	the	innovation	usefully	engage	“the	life	around	problems.”	This	
innovation	system	spans	from	the	initial	“constraints	and	the	formulation	of	goals”	to	the	
underlying	models	that	serve	as	“provisional	responses”	and	broadens	out	to	include	local	
ecosystems	and	engaged	individuals	who	must	envision	possibilities,	and	then	integrate	the	
models	as	they	“bump	up	against	the	world”	such	that	they	achieve	new	goals	(Pendleton-
Jullian	&	Brown,	in	press,	p.	8).		

Whereas	a	product-centric	perspective	might	focus	on	the	technical	properties	of	the	
innovation	or	even	the	experience	of	the	user	enabled	by	the	innovation,	an	outcome-centric	
perspective	is	focused	on	what	people	are	enabled	to	accomplish	as	part	of	the	innovation	
context,	where	people	make	meaning	of	the	innovation	for	their	lives.	Such	positioning	requires	
a	shift	in	positioning	where	the	innovation	lives,	with	the	innovator	and	innovation	emerging	
each	time	a	new	implementation	is	engaged.	In	this	latter	model,	while	technology	might	be	a	
necessary	component	in	an	innovation	profile,	it	is	insufficient	to	enable	the	necessary	
conditions	for	the	learner	and	system	to	thrive.	This	assumption	is	not	meant	to	imply	that	
designers	should	obfuscate	their	responsibility	for	outcome	achievement.	Rather,	it	is	simply	an	
acknowledgement	that	outcome	obtainment	is	a	distributed	accomplishment	spread	across	
multiple	interacting	components,	occurring	when	(1)	the	designed	product,	(2)	an	active	
participant,	(3)	skilled	facilitators,	and	an	(4)	enabling	ecosystem	are	functionally	united.		

Grounding	this	framework,	let’s	begin	by	looking	at	what	some	might	perceive	as	a	self-
contained	solution;	that	is	a	product-centric	or	“technological	fix”	approach.	For	many	of	us,	
antibiotics	are	a	pill	that	one	takes	to	fix	what	ails	us,	with	a	belief	that	the	chemistry	of	the	pill	
itself	will	necessarily	bring	about	the	desired	outcome.	However,	even	when	the	innovation	is	a	
pill	that	one	simply	swallows,	what	we	know	is	that	outcome	obtainment	requires	many	
interacting	variables	shared	across	the	antibiotic,	the	doctor,	the	community,	the	insurance,	
and	the	patient’s	relationship	to	all	of	these.	Breakdown	in	the	innovation’s	potential	to	achieve	
outcomes	could	be	anywhere	from	poor	diagnosis	to	uncooperative	patient	to	community	



resistance	with	many	possible	complications	in-between	(Aminov,	2010).	My	own	work	has	
focused	on	the	central	goal	of	helping	individuals	thrive	in	a	rapidly-changing,	globally-
connected	society,	an	outcome	requiring	a	level	of	participation	and	future	capacity	on	behalf	
of	the	enacting	individual	that	only	exacerbates	the	challenges	of	successfully	realizing	
outcomes.	Such	contextualized	application	requires	more	than	knowing	the	formal	properties	
of	a	concept	or	expert	model,	but	involves	a	particular	individual,	imagining	a	particular	state,	
within	a	particular	context,	and	then	integrating	the	concepts	to	achieve	the	desired	state—a	
process	described	below	as	anticipatory	action.		

Clearly,	there	are	problems	that	are	more	amenable	to	“technological	fixes”	(Sarewitz	&	
Nelson,	2008)	in	which	the	solution	is	bound	up	within	the	technology	itself	(e.g.,	
immunizations	more	so	than	antibiotics).	However,	when	one	focuses	on	issues	of	literacy,	
discrimination,	or	health,	and	does	so	with	an	agenda	to	help	people	thrive	in	these	areas,	it	is	
quite	unlikely	that	a	designed	product	will	prove	sufficient	for	achieving	meaningful	impact.	In	
general,	abstracting	to-be	learned	content	from	the	situations	in	which	it	has	value	often	
undermines	the	very	understandings	that	educators	aim	to	foster	(Bransford,	Brown,	&	
Cocking,	2010),	especially	among	those	individuals	who	don’t	already	have	a	rich	appreciation	
for	the	use-value	of	that	which	is	being	learned	(Barab,	Zuiker,	et	al.,	2007;	D’Amato,	1992).	
This	is	in	part	because	for	most	situations,	the	ways	that	the	enabling	knowledge,	skills,	models,	
etc.	are	characterized	in	the	designed	products	underspecify	what	it	means	to	integrate	them	
as	useful	tools	to	realize	particular	goals	in	particular	situations	(Greeno,	1998;	Nathan,	2005).		

In	fact,	a	central	assumption	underlying	this	manuscript	is	that	any	specification	of	
content	independent	from	its	actual	use	in	a	given	situation	will	necessarily	underspecify	what	
someone	needs	to	know	in	some	future	situation	to	bring	about	desired	ends	(Nathan,	2005).	
Further,	and	even	if	the	learning	situation	was	able	to	provide	enough	of	the	contextual	hooks	
to	allow	learners	to	successfully	use	the	newly	learned	knowledge,	skills,	models	to	bring	about	
meaningful	ends,	it	is	no	guarantee	that	they	would	choose	to	do	so.	The	challenges	inherent	in	
embedding	knowledge,	skills,	and	dispositions	within	an	innovation	is	less	about	the	ability	of	
designer	to	make	core	concepts	clear	or	even	the	learner	to	memorize	abstracted	articulations,	
but	lies	in	how	the	ideas	then	become	re-integrated	as	useful	“tools”	for	bringing	about	desired	
outcomes	within	particular	situations	by	particular	individuals.	Being	able	to	thrive	involves	the	
cultivation	of	an	engaged	and	purposeful	learner,	growing	abilities	as	they	do	work	on	real-
world	problems,	with	the	important	outcome	being	that	they	come	to	experience	themselves	
as	having	the	ability,	confidence,	and	commitment	to	do	great	things—especially	when	enabled	
by	the	disciplinary	models	being	leveraged.		

This	creates	a	dilemma	for	designers	in	that	any	formal	accounting	(whether	of	a	
concept,	expert	model,	skill,	or	disposition)	requires	a	level	of	abstraction	that	simultaneously	
allows	for	the	core	concepts	being	more	widely	relevant	at	the	same	times	makes	them	less	
relevant	to	a	particular	situation.	In	fact,	designing	products	that	enable	others	to	accomplish	



meaningful	goals	based	on	the	successful	application	of	what	they	learned,	is	a	challenging	
endeavor	–	one	that	is	unlikely	to	succeed	if	designers	simply	view	the	problem	as	a	
technological	one.	At	some	point,	the	model	of	where	innovation	lives	need	to	transition	from	
developed	products	to	engaged	learners,	skilled	facilitators,	and	enabling	ecosystems.	The	
focus	here	is	less	on	the	designed	product,	or	even	the	key	concepts	that	the	product	was	
designed	to	impart,	and	more	on	catalyzing	potential	of	the	innovation	system	to	enable	those	
responsible	for	realizing	the	impact	goals	to	succeed.		

Building	off	this	initial	framing,	I	argue	that	if	the	goal	of	the	design	is	to	build	capacity	
such	that	learners	experience	themselves	as	capable	of	doing	great	things,	then	the	innovation	
must	establish	an	interpretive	space	through	which	such	capacity	can	be	realized.	Such	a	
potential	cannot	be	handed	to	another	or	usefully	described	independent	of	use.	Further,	if	one	
believes	that	any	“characterization	of	content”	will	always	underspecify	how	it	will	be	used,	
then	the	interpretive	space	must	allow	for	some	level	of	foresight,	and	build	a	supportive	
community	and	enabling	ecosystem	to	support	the	learner	in	engaging	in	the	necessary	
integration	process	of	making	content	useful.	The	sought-after	experiential	state	is	one	in	which	
there	is	an	engaged	learner	who	is	invested	in	achieving	goals	for	which	they	are	able	to	
leverage	the	to-be-cultivated	knowledge,	skills,	and	dispositions	as	enabling	tools	to	realize	
personally	meaningful	and	socially	significant	goals.	While	certain	affordances	can	be	brought	in	
by	the	innovation,	ultimately	it	is	up	to	the	learners,	supported	by	more	knowledgeable	others	
and	their	peers,	to	produce	the	necessary	vision	and	critical	reflection	to	realize	desired	end-
states	within	a	particular	ecosystem.		
	
Learning	as	Being	Able	to	Thrive	

It	is	quite	common	to	think	of	impact	as	something	that	one	does	to	another,	with	the	
expectation	that	the	intervention	will	change	a	problematic	state.	In	terms	of	impact,	it	is	often	
associated	with	words	such	as	strike,	force,	and	collide.	In	a	similar	vein,	when	one	thinks	about	
intervention,	common	words	that	come	to	mind	include	treat,	fix,	or	change.	In	contrast,	a	core	
assumption	of	this	argument	defines	impact	as	a	shared	accomplishment	that	is	enabled	
through	an	enticing	invitation,	rather	than	an	imposed	intervention.	In	terms	of	my	work	on	
game-enabled	impact,	I	view	games	as	employing	this	kind	of	invitational	approach,	where	the	
player	is	encouraged	to	take	active	responsibility	for	the	process	of	change,	as	opposed	to	
passively	accepting	an	intervention	thrust	upon	him	or	her.	In	the	types	of	games	that	I	
develop,	the	player	is	presented	a	problem	along	with	an	opportunity	to	adopt	the	role	of	a	
character	who	has	the	potential	to	transform	the	game	world	problem(s),	as	well	as	their	
perspective	of	themselves	as	individuals	who	are	capable	of	realizing	such	outcomes	(Barab,	
Gresalfi,	&	Ingram-Goble,	2010).		

In	contrast,	many	would	argue	that	our	educational	system,	characterized	by	a	didactic	
pedagogical	base	intended	to	most	efficiently	induce	the	“mastery”	of	specific	objectives,	is	an	



ineffective,	if	not	dehumanizing,	model	(Bruner,	1985;	Dewey,	1963;	Whitehead,	1929).		The	
anthropologist	Jean	Lave	(1991)	stated	that	schools	“decompose”	activity	to	the	point	that	
learning	is	meaningless,	according	“knowledgeable	skill	a	reified	existence,	turning	it	into	
something	to	be	‘acquired'	and	its	transmission	into	an	institutional	motive”	(p.	79).	The	belief	
that	experience	can	be	decomposed,	departmentalized,	and	taught	independently	from	those	
situations	in	which	it	has	meaning,	or	from	those	individuals	who	must	use	them,	has	resulted	
in	a	belief	that	change	can	be	placed	into	an	innovation	and	transmitted	to	another.	Instead,	
what	I	advance	is	an	ecological	framework,	in	which	learning	and	impact	involves	more	than	
acquiring	a	particular	skill	or	tool,	but	actually	involves	building	an	“increasingly	rich	implicit	
understanding	of	the	world	in	which	they	[the	impact-agents]	use	the	tools	and	of	the	tools	
themselves”	(Brown,	Collins,	&	Duguid,	1989,	p.	33).		

For	Dewey	(1963),	learning	or	understanding	do	not	simply	occur	by	doing;	rather,	
learning	is	doing.	Further,	one’s	reasons	for	doing,	as	well	as	the	context	through	which	doing	
occurs,	are	considered	central	to	defining	that	which	is	learned.	In	Lave’s	(1988)	words,	
“learning	is	participation.”	More	generally,	the	functionalists	(C.	S.	Peirce,	William	James,	and	
John	Dewey)	were	less	concerned	with	describing	“what	is	mind?”	or	“which	stimuli	elicit	which	
behaviors?”	than	with	characterizing	“what	is	mind	good	for?”		If	we	subscribe	to	these	
concepts,	learning	and	impact	cannot	be	understood	as	conditions	that	can	be	imposed	on	the	
learner,	who	is	expected	to	internalize	“concepts”	which,	purportedly,	can	later	be	matched	up	
in	a	meaningful	way	with	some	real-world	phenomena.	This	is	because	behavior	is	rarely	
changed	by	another	without	some	level	of	consent,	if	not	sustained	investment,	by	the	
individual	who	is	growing	the	capacity	for	change.	At	some	point,	the	to-be-changed	individual	
needs	to	become	the	change-agent,	taking	ownership	for	the	impact	activities,	a	process	that	is	
most	effective	when	motivated	by	their	appreciation	for	that	which	it	allows	them	to	achieve.		

From	this	perspective,	innovations	designed	for	impact	are	less	about	transferring	
content	and	more	about	enabling	those	we	serve	to	do	great	things—a	subtle	but	important	
shift	in	mindset.	Such	outcomes	cannot	be	assigned,	mandated,	or	determined,	but	instead	are	
invited,	enabled,	and	supported	through	thoughtful	design,	inspired	individuals,	skilled	
facilitators,	and	enabling	ecosystems.	Enabling	learners	to	apply	the	to-be-learned	content	
(whether	knowledge,	skills,	or	even	dispositions)	to	achieve	real	world	goals	(i.e.,	thrive)	is	a	
distributed	or	ecological	process	in	which	the	learner,	as	innovator,	engages	in	a	form	of	
‘anticipatory	action.’	Anticipatory	action,	builds	off	the	notion	of	anticipatory	governance	
(Barden,	Fisher,	Selin,	&	Guston,	2008;	Gustin,	2014;	Guston	&	Sarewitz,	2002;	Sarewitz,	2011),	
a	phrase	used	to	describe	an	appropriate	aspiration	for	democratic	engagement	with	
technological	transformation.		

Central	to	the	notion	of	anticipatory	governance	is	the	sentiment	that	in	order	for	
society	to	benefit	from	new	technologies	we	need	not	resign	our	responsibility	for	integrating	
technology	into	our	lives,	nor	ignore	the	influential	role	it	has	in	shaping	possible	futures.	



Learning	innovations	designed	to	build	human	capacity,	similarly,	do	not	determine	the	
outcomes	they	are	designed	to	enable,	but	at	the	same	time	it	would	be	irresponsible	to	expect	
each	individual	to	construct	the	necessary	knowledge	needed	to	thrive	in	the	world.		Instead,	
we	should	engage	in	three	areas	of	simultaneous	activities,	which	are	also	central	to	learning	
conceptualized	as	anticipatory	action:		

• engagement	(becoming	invested	in	a	deliberation,	emotional	involvement	or	
commitment), 	

• foresight	(imagining	plausible	scenarios,	envisioning	possible	futures), 	
• integration	(adapting	to	local	circumstances,	

innovating	for	impact).		

The	move	here	is	to	position	learning	as	an	active,	or	
engaged	process,	in	which	one	is	envisioning	possible	
future	states	and	then	working	to	integrate	what	is	being	
learned	to	do	work	on	the	world	in	ways	that,	if	
successful,	achieve	the	future	state.	Such	a	view	is	in	
contrast	to	learning	models	based	on	an	acquisition	
metaphor	(Sfard,	1988),	and	creates	a	challenge	for	
designers	in	that	they	are	attempting	to	support	content	
learning	at	the	same	time	building	a	vision	for	how	one	
might	use	the	content	to	achieve	personally	meaningful	and	socially	significant	goals.	

In	terms	of	engagement,	a	core	challenge	facing	the	designer	is	to	cultivate	the	learner’s	
investment	in	the	goals	of	the	learning	innovation,	requiring	the	adoption	of	a	valued	goal	and	a	
belief	that	learning	will	enable	goal	obtainment.	Gresafli	and	Barab	(2011)	differentiated	
between	procedural	engagement	(using	procedures	accurately	but	without	a	deeper	
understanding	of	why	one	is	performing	such	procedures),	and	consequential	engagement	
where	one	is	focused	on	realizing	particular	consequences	and	working	to	determine	the	
necessary	steps	and	means	for	realizing	such	an	outcome.	In	previous	work	focused	on	games	
for	impact,	we	would	build	an	entire	world	and	middle-school	youth	would	be	invited	to	take	
on	the	role	of	a	scientist,	a	reporter,	or	an	accountant	and	would	level-up	skills	in	an	attempt	to	
solve	a	proposed	problem	(Barab,	Gresalfi,	Dodge,	&	Ingram-Goble,	2010).	One	teacher,	when	
comparing	learning	in	one	of	our	immersive	world	games	to	more	traditional	lessons,	stated:		

“I	think	the	difference	is	in	the	game	they	also	feel	empowered.	And	it	wasn’t	so	much	
the	‘3D-ness’	of	it,	as	much	as	they	saw	direct	cause	and	effect…They’re	exploring	the	
world	at	that	age,	of	“Can	I	make	a	difference?”	The	first	time	they	do	something	or	
write	something	that	makes	a	difference,	they	think	“That	was	a	real	big	deal!”””	

Consistent	with	the	perspective	of	this	teacher,	key	to	the	success	of	these	experiences	
and	why	interactive	and	immersive	worlds	are	so	powerful,	is	that	designers	can	build	these	

Figure	1:	A	framework	for	Anticipatory	Action,	
which	underlies	the	capacity	to	Thrive.	



worlds	so	that	they	scaffold	learners	through	success,	providing	the	necessary	feedback	such	
that	players	can	experience	the	consequences	of	unproductive	decisions	with	the	necessary	
scaffolding	to	succeed.	For	example,	in	our	water	quality	game,	fish	were	dying	and	the	player	
was	invited	to	take	on	the	role	of	a	scientist,	collecting	data,	building	warranted	claims,	and	
convincing	others	on	the	credibility	of	the	argument	(Barab,	Zuiker	et	al.,	2007).	From	our	
perspective	as	designers	of	the	experience,	it	is	critically	important	that	the	player	feels	like	
they	are	doing	more	than	following	a	pre-set	script;	rather	that	they	actually	have	to	imagine	
non-specified	possibilities	and	work	to	bring	about	these	desired	ends.	While	succeeding	in	
these	designed	worlds	can	prove	powerful,	ultimately,	the	types	of	impact	and	integration	that	
are	the	focus	of	this	manuscript	require	a	motivated	and	capable	individual	who	is	able	to	
create	future	possibilities	in	the	world	beyond	the	game;	that	is,	thrive	in	the	real	world.		

	
Ecological	Framework	for	Impact	Innovation	

With	the	target	experiential	state	of	anticipatory	action	described,	it	is	now	productive	
to	return	to	the	ecological	framework	for	conceptualizing	impact	innovation.	When	it	comes	to	
building	games	for	impact,	the	innovation	is	commonly	considered	to	be	the	game	itself;	that	is,	
the	designed	product.	In	fact,	the	interactive	and	participatory	nature	of	games,	coupled	with	
their	market	success,	has	resulted	in	unrealistic	expectations	and	overly	simplistic	models	about	
the	potential	of	games,	in	and	of	themselves	(as	products),	to	transform	society	in	productive	
ways	(Burak	&	Stokes,	2015).	Instead,	what	the	field	has	learned	after	a	decade	of	research	and	
millions	of	dollars	spent	on	the	pursuit,	is	that	the	most	powerful	implementations	are	those	in	
which	the	game	was	one	component	of	a	broader	framework;	other	components	include	

curricular	resources,	a	skilled	
facilitator,	interactions	with	other	
players,	a	strong	theory	of	change,	
and	productive	alignment	between	
the	type	of	game	and	the	impact	
goals—all	within	a	supportive	
ecosystem	(Clark,	Tanner-Smith,	&	
Killingsworth,	2014;	Wouters,	
Nimwegen,	Oostendorp,	&	Spek,	
2013).	In	this	way,	games	for	impact	
do	not	determine	outcomes,	but	
instead,	like	other	types	of	
innovations,	are	best	positioned	as	
part	of	services	that	must	be	

continually	optimized	for	ecosystem	integration,	ongoing	sustainability	and	scaled	impact.		
It	is	quite	possible	to	misinterpret	this	finding,	that	games	are	most	effective	when	

Figure	2:	Ecological	Framework	for	Impact	
Innovation	



implemented	as	just	one	part	of	a	broader	enabling	ecosystem,	as	an	indictment	on	the	
potential	of	games	for	impact;	in	contrast,	others	have	interpreted	these	findings	as	important	
information	necessary	for	building	a	productive	theory	of	change	(Gee	&	Hayes,	2002).		If	one	
believes	that	designed	product	–	in	this	case,	the	game	–	does	not	transmit	solutions	to	the	
world,	but	instead	enables	an	innovation	system	to	realize	impact	outcomes,	then	one	must	
expand	their	view	of	what	is	a	useful	bounding	conceptualizing	innovations	for	impact;	that	is,	
does	innovation	reside	in	a	product	or	is	it	a	property	of	a	functioning	system.	Here,	I	am	
arguing	for	the	utility	of	treating	the	innovation	with	an	expanded	unit	of	analysis	that	doesn’t	
create	unproductive	boundaries	between	the	designed	technology	and	other	key	components	
that	need	to	be	considered,	and	continually	optimized,	if	one	is	going	to	successfully	leverage	
games,	or	any	other	innovation,	for	impact.		

An	ecological	perspective	does	not	separate	the	designed	components	(i.e.,	a	product-
centric	bias)	from	the	broader	functioning	system,	treating	the	innovation	as	a	distributed	
system	involving	the	designed	product,	engaged	individuals	(human-centric	bias),	skilled	
facilitators	(service-centric	bias),	and	an	enabling	implementation	environment	(ecosystem-
centric	bias)	all	in	the	service	of	particular	goals	(outcome-centric	bias)	as	the	innovation.	In	this	
ecological	model,	the	innovation	lives	in	the	interaction	among	multiple	components	as	a	
shared	accomplishment,	and	is	thus	re-created	each	time	it	is	implemented,	with	the	challenge	
being	to	cultivate	meaningful	participation	from	each	of	the	components	(designed	innovation,	
engaged	participants,	supportive	facilitators,	enabling	ecosystem)	during	the	implementation.	
In	fact,	from	the	perspective	being	argued	here,	implementation	itself	is	an	innovative	act	in	
which	a	transformative	potential	is	being	created	within	a	particular	context.		

The	meaningful	realization	of	an	impact	innovation	cannot	be	assigned,	mandated,	or	
determined,	but	instead	is	invited,	enabled,	and	supported	through	thoughtful	design,	inspired	
individuals,	skilled	facilitators,	and	enabling	ecosystems.	Engineering	for	such	empowerment	
requires	that	the	design	allows	for	an	interpretive	space	through	which	each	of	the	components	
can	step	in,	own,	envision,	and	bring	forth	their	contributions—a	sentiment	further	elaborated	
in	the	next	section.		While	its	infinitely	easier	to	predetermine	the	“answers”	and	applications	
to	the	products	we	design	or	the	service	people	we	employ,	if	we	truly	want	transformative	
outcomes	we	have	to	enable	the	players	themselves—embracing	an	impact-centric	framework	
that	looks	for	impact	not	solely	within	the	designs	we	offer	(at	the	design	core),	but	more	
importantly	is	how	they	get	taken	up	on	the	periphery,	“at	the	nodes.”	These	individuals,	
facilitators,	and	players	are	ultimately	the	ones	responsible	for	creating	the	transformation	and	
ensuring	it	has	local	value.		

Viewing	impact	as	a	shared	accomplishment,	supported	by	designers	of	the	innovation,	
but	ultimately	realized	in	partnership	with	the	‘impact-agent’	in	relation	to	their	ecosystem	
needs	and	possibilities,	is	an	important	shift	that	requires	a	belief	in	the	potential	of	all	
individuals	to	realize	great	things.	The	core	innovation,	to	be	truly	transformative,	must	light	a	



passion	within	those	to	be	impacted	so	that	they	choose	to	continually	recreate	its	potential	in	
relation	to	each	new	situation	in	which	the	core	ideas	could	be	transformative.	Product-centric	
and	other	overly	deterministic	frameworks	are	less	useful	for	cultivating	such	a	transformative	
potential,	even	while	they	may	be	quite	effective	for	maximizing	immediate	outputs.	In	fact,	
when	we	are	using	an	innovation	to	grow	a	capacity,	it	is	often	with	the	expectation	that	the	
implementation	conditions	will	bring	new	integration	requirements	and,	therefore,	require	
foresight	and	imagination	to	integrate	what	was	learned	in	a	manner	that	will	bring	about	the	
desired	outcomes.		

In	this	sense,	and	consistent	with	an	ecological	framework,	the	learning	potential	lies	
not	in	the	innovation	per	se,	but	in	what	happens	around	the	innovation.	The	role	of	the	user	as	
impact-agent,	then,	is	to	integrate	the	ideas	bound	up	in	the	technological	portion	of	the	
innovation	to	bring	about	desired	outcomes	in	their	local	circumstances.	Again,	the	necessity	of	
an	ecological	framework	that	locates	transformative	outcomes	outside	the	boundaries	of	the	
technology,	should	not	be	taken	as	an	indictment	of	the	limits	of	technology.	In	fact,	I	research	
video	games	specifically	because	they	are	interactive,	participatory,	and	deeply	engaging,	
allowing	even	young	children	to	step	into	real-world	roles	in	which	they	confront	problems,	
make	meaningful	choices	and	explore	the	consequences	of	these	choices	beyond	the	game	
worlds	themselves.	In	the	next	section,	I	apply	the	ecological	framework	being	advanced	to	
understanding	how	games	can	serve	as	a	powerful	enabler	for	anticipatory	action	in	the	real	
world.	

	
Games	as	Thrive-Enabled	Services		

Applying	our	framework	of	innovation	ecologies	to	games	for	impact,	the	utility	of	such	
‘serious	games’	as	a	learning	and	impact	technology	lies	in	their	potential	to	unlock	human	
potential	as	one	component	of	an	enabling	system—not	as	a	stand-alone,	bounded	product.	A	
key	to	unlocking	this	potential	is	the	integration	of	what	Gee	(2013a,	2013	personal	
communication)	refers	to	as	small	‘g’	games	with	big	‘G’	infrastructures	(Steinkuehler,	2006).	To	
elaborate,	small	“g”	games	refer	to	the	bounded	experiences	of	players	within	game-worlds;	
they	are	self-contained	and	finite,	pre-optimized	to	introduce,	cover	or	reinforce	a	particular	
lesson	and	well-suited	for	learning	in	a	safe,	simulated	and	structured	environment.	In	contrast,	
Big	“G”	interactions	take	place	outside	of	the	game,	across	contexts	and	communities,	acting	as	
extensions	of	the	original	design,	and	providing	the	game	a	larger	life	and	world	impact.	Such	
interactions	might	include	the	discourses,	affinity	spaces,	and	social	connections	that	players	
and	communities	build	based	on	their	shared	experiences	(Gee	&	Hayes,	2011).		

Big	“G”	game	infrastructures	are	open-ended	and	seamlessly	integrate	the	small	“g”	
games	into	a	larger,	flexible	‘meta-game’	structure	and	affinity	space	that	fosters	user-driven	
extensions	and	adaptations	in	support	of	real-world	goals	and	outcomes.	It	is	with	the	Big	“G”	
components	that	we	transform	individual	experiences	within	a	game	into	a	dynamic	interaction	



to	enable	real-world	extensions.	Gee	and	Hayes	(2012)	argued	that	when	it	comes	to	
videogames	and	impact,	the	most	powerful	learning	is	what	happens	around	the	game,	not	just	
within	it.	For	the	ecological	theorist,	no	one	component	can	be	adequately	described	in	
isolation,	but,	additionally,	refers	to	the	entire	sets	of	relations	through	which	activities,	
outcomes,	and	even	human	beings	are	actualized.	Ironically,	the	more	agency	given	over	to	the	
the	innovation	(as	designed	product),	and	thus	the	more	responsibility	for	the	outcomes,	the	
less	likely	the	learner	is	to	invest,	own,	and	as	a	result,	view	themselves	as	capable	(and	bring	
about	the	necessary	local	adaptations)	of	achieving	meaningful	outcomes.		

This	is	not	meant	to	understate	the	challenges	of	designing	immersive	worlds	to	support	
deep	content	learning.	However,	thriving	in	the	real-world	involves	many	more	degrees	of	
freedom	in	terms	of	the	various	types	of	situations	that	one	must	succeed.	The	challenge	is	to	
find	that	sweet	spot	in	which	there	is	enough	interpretive	space	for	the	learner	to	step	in	and	
invest,	but	not	so	much	that	they	get	lost	in	the	process.	I	refer	to	this	balance	as	a	“dance	of	
agency”	in	which	the	designer	and	learner	share	the	accomplishment,	with	continual	tradeoff	
on	who	is	in	the	lead--a	balance	that	effective	teachers	manage	each	day.	In	this	framework,	
the	innovation	is	re-created	each	time	it	is	implemented	and	realized	as	a	shared	
accomplishment	distributed	among	the	designer,	the	user,	the	service,	and	the	ecosystem	itself.	
When	one	begins	to	consider	the	innovation	not	as	the	bounded	product,	but	as	the	
implementation	system,	we	begin	to	provide	a	much	richer	framing	that	harnesses	much	more	
innovation	potential	than	when	one	simply	looks	at	any	one	component	of	the	ecosystem.		

To	the	extent	that	the	innovation	actually	unlocks,	inspires,	or	enables	local	capacity,	we	
can	begin	to	see	boundless	potential	in	what	an	impact-agent	can	achieve—a	potential	only	
limited	by	the	imagination	and	capacity	of	a	given	ecosystem.	The	question	then	becomes	if	
one	cannot	simply	embed	the	“solution”	within	the	designed	innovation,	and	if	the	impact	is	a	
result	of	meaningful	interaction	among	the	components,	what	exactly	is	it	that	happens	within	
these	interactions	that	gives	rise	to	meaningful	impact?	It	is	here,	within	what	we	refer	to	as	
the	interpretive	space,	that	an	innovation	can	realize	its	potential	through	a	process	of	
anticipatory	action.	It	is	this	activity	that	is	the	focus	of	the	next	section.	Taken	as	a	whole,	
these	relational	perspectives	provide	a	more	expansive	framing	for	conceptualizing	what	should	
be	considered	the	boundaries	of	the	innovation—from	a	focus	on	product	to	a	focus	on	the	
broader	innovation	ecosystem.		

The	challenge,	however,	is	how	to	position	the	design	to	cultivate	engagement,	inspire	
foresight,	and	enable	integration,	all	in	a	manner	that	is	owned	and	made	relevant	to	the	
implementation	site	and	not	simply	the	designer.	If	we	apply	this	thinking	to	the	concept	of	
‘gamification,’	that	is,	the	infusion	of	elements	from	games	into	other	contexts,	several	
challenges	become	apparent.	For	example,	a	designer	must	manage	the	decision	to	take	
control	over	a	player’s	behaviors	through	“external”	motivation,	or	inviting	the	player	to	“make	
sense”	of	a	system’s	feedback	as	they	deconstruct	their	meanings,	with	the	ultimate	goal	of	



inspiring	players	to	unlock	‘more	advanced’	versions	of	themselves.	This	distinction	between	
using	scores	to	control	player	behaviors	versus	leveraging	actionable	feedback	and	illuminate	
possibilities	through	which	players	are	invited,	or	even	compelled	to	pursue	their	own	
transformation	is	a	key	challenge	in	building	all	curriculum,	let	alone	leveraging	innovation	for	
impact.		

In	this	model,	innovation	lives	not	simply	in	the	hands	of	those	developing	innovations,	
but	within	each	individual	who	is	realizing	the	impact	goals;	an	ongoing	process	requiring	
engagement,	foresight,	and	integration.	In	fact,	many	situations	and	desired	outcomes	require	
ongoing	adaptations,	novel	creations,	and	the	continual	balancing	of	multiple	and	competing	
variables.	Building	innovations	that	cultivate	the	intention	of	a	player	to	realize	a	potential,	and	
to	do	so	in	ways	that	continually	adapt	to	new	conditions,	has	been	the	focus	of	this	argument.	
Such	investment	requires	a	deep	level	of	engagement	on	the	part	of	the	player,	which	involves	
leaving	an	interpretive	space	for	the	various	components	of	the	innovation	system	as	depicted	
in	figure	2	to	occupy.	This,	however,	is	one	of	the	biggest	challenges,	especially	for	those	who	
over-design,	specifying	all	possible	interactions	and	necessary	steps	to	ensure	success.	
Ironically,	if	one	does	not	leave	space	for	the	implementations	to	fill,	then	learning	as	
anticipatory	action	cannot	take	place.		
	
Helping	Teachers	Thrive		
	 In	further	grounding	this	argument,	I	will	describe	our	work	with	the	Intel	Foundation	
focused	on	building	an	innovation	that	would	enable	teachers	to	engage	project-based	learning	
to	build	innovative	lessons	for	their	students.	When	originally	approached	by	Intel,	it	was	in	
terms	of	our	work	around	creating	immersive	game	worlds,	based	on	a	theory	of	
transformational	play	in	which	learning	dilemmas	were	introduced	to	teachers	who	would	take	
on	roles	in	which	they	would	have	to	apply	conceptual	understandings	to	fix	a	problematic	
stage	(e.g.,	taking	on	the	role	of	a	scientist	who	would	investigate	why	fish	were	dying	in	a	
virtual	park,	or	a	teacher	whose	class	went	badly	and	had	to	interpret	data	to	build	a	claim	as	to	
why)	(see	Barab,	Gresalfi,	&	Ingram-Goble,	2010;	Arici	&	Barab,	in	press).	However,	when	we	
participated	in	a	stakeholder	meeting	with	teachers	and	district	facilitators,	it	became	clear	that	
they	wanted	more	of	a	game-infused	learning	curriculum	than	an	immersive	game	world	(Intel	
Stakeholder	Meeting,	March	2013).	Therefore,	the	proposal	was	repositioned	to	design	an	
impact-focused,	inquiry-based,	community-enabled	learning	journey	that	leveraged	
gamification	techniques	and	methodologies.		
	 As	additional	background,	for	12	years	the	Intel®	Teach	Program	had	been	helping	more	
than	10	million	K–12	teachers	around	the	world	to	integrate	technology	into	classrooms	and	
promote	student-centered	approaches	(see	Intel	Elements).	One	of	their	most	popular	courses	
centered	on	the	concept	of	project-based	learning,	and	while	they	had	expert-vetted	learning	
content	in	the	form	of	downloadable	PDFs,	the	learning	experience	was	not	very	dynamic,	and	



resulted	in	a	reflective	action	plan	rather	than	directly	implementable	projects.	As	such,	we	
worked	to	convert	or	‘thrivify’	the	curriculum,	creating	learning	journeys	with	Quest-lines	
(analogous	to	units),	Missions	(analogous	to	lessons),	and	Challenges	(analogous	to	learning	
activities)	that	teachers	would	complete	using	a	game-infused	platform.	Importantly,	the	
“innovation”	that	we	were	seeking	was	not	simply	the	emerging	platform,	but	also	included	(1)	
positioning	the	curriculum	as	part	of	a	use-inspired	journey,	(2)	enabling	the	community	to	
participate	in	collaborating	meaning	making,	(3)	increasing	amounts	of	inquiry	activities	where	
players	were	positioned	as	being	knowledgeably	skillful,	and	(4)	providing	facilitators	tools	to	
evaluate	player	contributions	and	extend	learning	opportunities.		
	 Consistent	with	these	components,	and	beyond	any	product,	we	frame	the	deliverables	
in	terms	of	Thrive	principles	with	the	“innovation”	being	an	“approach,	a	platform,	a	
community,	and	a	curriculum.”	Particular	emphasis	was	placed	on	the	following	pedagogical	
principles	and	nested	sub-components	(see	Appendix	A,	Part	1),	which	formed	the	backbone	of	
our	approach,	and	collectively	would	be	developed	to	give	rise	to	anticipatory	action:	

a) Impact	Focused,	Personally	Relevant	-	content	will	be	carefully	chosen	to	ensure	real-
world	value,	positioned	as	part	of	a	use-inspired	trajectory,	and	contextualized	to	
ensure	players	make	connections	to	personal	and	career	goals.	

b) Inquiry	Based,	Journey-Driven	-	players	are	powered	by	inquiry-based,	game-infused	
blended	learning	pathways	designed	to	nurture	an	engaged	and	purposeful	learner	who	
achieves	personally-valued	milestones.	

c) Community	Enabled,	Locally	Adapted	-	the	experience,	while	based	on	carefully	curated	
content,	can	be	customized,	adapted,	and	expanded	to	ensure	player	success,	
community	voice,	and	
local	relevance.		

Once	we	had	stakeholder	
alignment	on	approach,	the	next	
step	was	to	create	learning	
pathways	and	build	out	a	
platform	that	embodied	these	
principles	and	established	a	
journey	through	which	players	
would	grow	the	ability,	
confidence,	and	commitment	to	
implement	project-based	
learning	in	their	classroom.	While	beyond	the	scope	of	this	paper	to	fully	deconstruct	the	
curriculum	or	platform	elements,	suffice	to	say	that	the	core	concepts	that	stakeholders	aimed	
to	communicate	were	translated	into	three	Quest-lines	with	nested	missions	and	challenges.	An	

Figure	3:	Learning	Platform	with	Quests,	Missions,	and	Challenges	



important	challenge,	however,	was	to	leverage	the	designed	journey	storyline	so	it	was	owned	
by	the	player,	at	the	same	time	providing	enough	constraint	that	players	would	likely	see	
themselves	of	capable	of	and	invested	in	implementing	project-based	learning	in	their	
classrooms	(see	Figure	3	for	a	screenshot	of	one	Quest	and	mission	screen,	focused	on	
actionable	feedback).		

Experienced	as	inquiry-based	Quests,	teachers	embark	on	a	virtual	Journey	beginning	by	
exploring	questions	such	as	“Why	project-based	approaches?”	and	working	through	the	“pain-
points”	via	dialogue	with	mentor	characters,	curated	resources,	and	peer	interactions.	The	
Journey	then	moves	into	the	second	Quest,	focused	on	the	“nuts	and	bolts”	of	design,	
assessment,	and	implementation	all	the	while	encouraging	reflection	initially	with	virtual	peers,	
and	then	transcending	into	real	peer	interactions.	Particular	learning	challenges	leverage	
multiple	modalities	and	range	from	analyzing	teacher	stories,	to	completing	mini-games,	to	
comparing	emerging	insights	with	those	of	a	virtual	mentor.	While	the	final	Quest	focuses	on	
project	implementation	strategies,	throughout	the	journey	teachers	engage	real-world	relevant	
learning	activities	and	“system	unlocks"	focused	on	applying	emerging	understandings	to	real-
world	practice.	Design	goals	
included	providing	an	engaging	
curriculum	that	structures	learning	
as	a	combination	of	aspirational	
goals,	alongside	carefully	sequenced	
self-directed	and	facilitated	
activities	designed	to	cultivate	the	
critical	dispositions	and	essential	
literacies	necessary	to	implement	
effective	projects	in	the	classroom.		

While	building	curated	
growth	pathways	that	highlighted	a	
different	components	of	project-
based	learning	was	important,	a	key	element	was	to	use	virtual	game	characters	to	frame	a	
narrative	that	supported	players	in	connecting	these	skills	to	real-world	scenarios	and	
challenges	(see	Figure	4).	A	related	challenge	was	to	balance	telling	with	inviting,	with	the	goal	
of	leaving	enough	interpretive	space	around	the	ideas	such	that	players	could	own	trajectories,	
meanings,	and	extensions.	In	terms	of	what	counts	as	a	useful	claim,	we	worked	to	provide	
moments	in	which	players	produced	their	own	claims	on	what	was	a	legitimate	characterization	
alongside	expert	claims	provided	by	the	system.	For	example,	at	one	point	the	player	is	
encouraged	to	examine	compiled	stories	from	other	community	members	to	identify	project	
characteristics;	in	the	next	learning	challenge,	she	is	expected	to	compare	her	list	with	the	
larger	body	of	literature	and	those	generated	by	a	virtual	mentor.	In	other	challenges,	the	

Figure	4:	Storied	Positioning	of	Learning	Content	



player	learns	about	some	of	the	barriers	that	prevent	teachers	from	engaging	project-based	
learning,	and	then	engages	an	interview	with	a	reluctant	teacher	in	which	her	task	to	select	
dialogue	choices	that	weight	the	benefits	of	project-based	learning	against	the	barriers.	To	
further	support	ownership,	choice,	and	local	application,	“system	unlocks”	were	also	created	to	
supplement	the	carefully-sequenced	learning	pathways	becoming	available	as	player	levels-up	
their	skills	and	involve	applying	core	learning	concepts	to	a	local	real-world	situation.		

A	final	aspect	of	the	curriculum	is	that,	while	the	system	can	provide	some	expert	
models	and	players	can	generate	their	own	interpretations,	a	core	assumption	was	that	
collaborating,	mentoring,	and	sharing	among	members	would	provide	deep	and	relevant	
insights	for	the	player.	That	is,	we	wanted	to	leverage	a	connected	learning	framework	(Ito,	
2010)	in	which	each	member	has	the	potential	to	provide	new	applied	stories;	thereby	
continually	increasing	the	knowledge	in	the	ecosystem	and	effectively	crowd-sourcing	the	
collective	understanding	of	the	core	ideas	bound	up	into	the	innovation.	Further,	as	players	
shared	stories,	members	had	access	to	applied	opportunities	that	ostensibly	had	emerged	out	
of	another	member’s	process	of	engagement,	foresight,	and	integration.	While	other	
community	members	can	provide	useful	insights	and	applications,	a	key	belief	was	that	
facilitators	could	also	play	a	significant	role,	modifying,	adapting,	and	existing	learning	
experiences,	highlighting	the	important	of	a	facilitator	toolkit	through	which	these	skilled	and	
experienced	mentors	could	provide	insight	and	push	deeper	learning.		

These	moves	are	consistent	with	emerging	meta-studies	on	games	an	impact	in	which	
have	found	that	games	were	more	effective	than	traditional	methods	in	terms	of	achieving	
impact	goals,	especially	when	(a)	supplemented	with	other	instruction	methods,	(b)	multiple	
training	sessions	were	involved,	and	(c)	players	worked	in	groups	(Wouters,	Nimwegen,	
Oostendorp,	&	Spek,	2013).	Our	desire	to	switch	from	a	bounded	game	to	what	is	more	of	a	
gamified	learner	engagement	system	also	captures	the	notion	that	the	innovation	medium	
should	match	the	impact	goals,	a	finding	consistent	with	the	meta-analysis	conducted	by	Clark,	
Tanner-Smith,	and	Killingsworth	(2014)	in	which	they	found	that	certain	game	structures	were	
more	or	less	effective	for	certain	outcomes,	each	leveraging	particular	mechanics	and	
affordances	that	should	be	thoughtfully	aligned	to	the	particular	learning	goals.		

A	critical	challenge	that	remains	for	us	in	this	work	is	the	solving	the	challenge	of	
journey	“ownership”	for	participants.	In	other	words:	How	do	we	empower	our	participants	to	
view	our	system,	as	well	as	the	feedback	and	learning	experiences	it	aims	to	provide,	as	
propelling	them	forward	on	their	own	personal	journeys,	as	opposed	to	viewing	their	
“completion”	of	the	designed	system	pathway	as	the	journey	itself.	Here,	while	we	recognize	
the	time	and	energy	having	been	invested	in	building	an	enabling	system	that	positions	the	
learning	experience	as	a	“journey,”	we	also	recognize	that	the	question	of	“Whose	journey	is	
it?”	has	yet	to	be	addressed	in	a	way	that	players	conceptualize	themselves	as	designers	of	
their	own	learning	journeys.	If	we	are	truly	committed	to	respecting	and	empowering	our	



participants	through	the	concept	of	interpretive	space,	it	is	a	question	we	cannot	take	lightly	as	
we	move	to	scale	our	innovations	for	broader	impact.	We	also	think	the	solution	to	this	
dilemma	of	invitation,	and	how	we	build	structure	without	undermining	ownership,	is	not	
simply	a	technological	problem,	but	one	that	will	require	cultural	expectations	and	ultimately	
require	the	answer	come	from	the	learner	herself.	

Beyond	the	commitment	to	allowing	for	an	interpretive	space	through	which	players	
could	engage	in	anticipatory	action,	the	work	demonstrates	an	ecological	commitment	with	an	
equal	focus	on	producing	a	designed	product,	enabling	an	impact-agent,	empowering	skilled	
facilitators,	and	growing	outcome-centric	goals.	More	generally,	the	model	in	Appendix	A	
requires	moving	beyond	design	principles,	but	also	looking	at	the	shift	from	pedagogy	to	
practice	(part	2),	with	a	large	portion	of	our	current	work	now	focusing	on	how	we	reduce	
barriers	and	effectively	enable	teachers	and	organizations	to	adopt	and	integrate	the	
innovation	as	part	of	their	goals.	For	example,	supporting	regional	training	agencies	and	
international	training	agencies	taking	ownership	of	the	implementation	process	as	they	support	
teachers	in	their	local	constituencies	leveraging	the	platform	to	improve	their	local	practice.	
Lastly,	is	the	third	component	of	partnership	(part	3,	Appendix	A)	in	which	the	focus	is	on	
moving	from	practice	to	scaled	impact—a	future	stage	in	our	partnership	journey.		
	
Designing	for	Impact		

In	games	for	impact,	or	any	other	innovation	area,	many	designers	are	all	too	willing	to	
relegate	emancipatory	powers	to	the	technologies,	as	opposed	to	seeing	the	innovation	as	
residing	in	the	head,	hands,	and	hearts	of	those	individuals	who	engage,	adapt,	and	integrate	
the	ideas	bound	up	in	the	innovation	to	bring	about	desired	ends.	In	fact,	there	is	often	a	naïve	
assumption	that	if	we	clearly	define	the	structure	and	worth	of	the	content,	learners	will	value	
the	applied	connections	and	engage	the	necessary	adaptations	in	situations	where	it	is	
relevant.	Or,	even	more	problematic,	is	the	assumption	that	there	exists	a	“technologic	fix”	to	
some	of	the	complex	outcomes	that	require	active	individuals,	skilled	facilitators,	and	enabling	
ecosystems	working	together	within,	enabled	by,	and	beyond	the	designed	products.	For	
example,	when	one	focuses	on	issues	of	health,	discrimination,	or	using	project-based	learning,	
and	does	so	with	an	agenda	to	help	people	thrive	in	these	areas,	it	is	quite	unlikely	that	a	
technological	fix	will	prove	sufficient	for	achieving	meaningful	impact.		In	contrast,	what	is	
being	advanced	in	this	chapter	is	an	ecological	reformulation	of	learning,	of	innovation,	and	of	
how	one	optimizes	for	impact;	it	involves	a	shift	from	a	model	of	transmission	to	one	of	
transformation,	through	meaningful	participation	and	anticipatory	action.		

So,	for	example,	if	the	focus	of	the	innovation	is	on	a	healthy	lifestyle,	a	smart	
technological	device	can	remind	the	player	to	stand	up,	to	exercise	more,	or	even	provide	
feedback	on	one’s	diet.	One	could	indeed	employ	gamification	techniques	to	motivate	and	
reward	positive	behaviors,	or	even	punish	undesirable	behaviors	while	the	“treatment”	is	being	



applied,	and	appear	to	meet	with	some	success.	However,	none	of	these	product-centric	
techniques	are	likely	to	lead	to	sustainable	change	unless	there	is	a	fundamental	shift	in	which	
the	player	becomes	invested	in	the	outcome,	envisions	the	game	scores	as	supporting	their	
goal	realization,	and	is	part	of	an	ecosystem,	possibly	even	connects	to	mentors	or	joins	a	
community,	that	supports	them.	This	fundamentally	humanistic	argument	is	not	intended	as	a	
critique	of	the	power	of	technology,	but	simply	to	say	that	when	one	adopts	a	thrive	
perspective	in	which	learning	must	be	enacted,	then	we	need	to	expand	our	view	of	what	
constitutes	the	innovation.		

A	central	thesis	that	underlies	our	work	is	this:	To	realize	transformative	impact	at	any	
level	requires	an	outcome-centric	design	process,	and	is	unlikely	to	be	realized	if	the	design	
team	is	more	enamored	with	their	designs	(design-centric)	than	what	individuals	are	using	
them	to	accomplish.	In	fact,	it	is	quite	common	to	treat	the	designed	innovation	as	containing	a	
solution	that	has	the	potential	to	produce	do	something	for	the	individual	as	opposed	to	in	
collaboration	with	those	individuals	and	systems	to	be	impacted.	In	particular,	the	focus	of	this	
manuscript	is	on	innovations	designed	to	bring	about	a	specific	outcome	in	relation	to	a	
problematic	issue.	Designs,	when	focused	on	enabling	others	to	realize	local	goals,	are	less	
‘solutions,’	and	more	what	Pendleton	and	Brown	(2015)	refer	to	as	“provisional	hypotheses,”	
whose	value	resides	in	the	achievements	they	enable	not	the	structures	they	deliver.	Consistent	
with	the	provisional	hypothesis	construct,	and	the	agile	development	methodologies	
mentioned	below,	our	work	involves	grounding	the	design	choices	in	a	theory	of	change,	
focused	on	realizing	an	impact	goal,	and	grounded	in	particular	design	assumptions.		

Such	work	is	less	about	instrumental	problem	solving,	and	more	about	distributed	
accomplishment	across	the	aspirational	goals,	the	designed	product,	the	integration	challenges,	
all	in	the	hope	of	providing	sustainable	and	scalable	impact.	Consistent	with	work	in	the	
learning	sciences,	this	approach	is	often	referred	to	as	design	experiments,	design-based	
research,	or	design-based	implementation	research	(Barab,	2015;	Brown,	1992).	Penuel,	
Fishman,	Cheng,	and	Sabelli	(2012,	p.	15)	state	that	such	work	has	four	key	elements:	“(a)	a	
focus	on	persistent	problems	of	practice	from	multiple	stakeholders’	perspectives;	(b)	a	
commitment	to	iterative,	collaborative	design;	(c)	a	concern	with	developing	theory	related	to	
both	classroom	learning	and	implementation	through	systematic	inquiry;	and	(d)	a	concern	
with	developing	capacity	for	sustaining	change	in	systems.”	Such	work	takes	place	in	
naturalistic	contexts,	and	while	much	of	the	literature	positions	the	methodology	as	useful	for	
advancing	theory,	my	focus	has	been	use-inspired	(Stokes,	1963)	learning	experiences	where	
learners	are	continually	connecting	what	is	being	learned	to	what	they	can	do	with	it.	Above,	
some	of	the	pedagogical	principles	and	core	assumptions	about	where	innovation	needs	to	live	
were	discussed,	below	are	some	general	guideposts	or	areas	that	teams	must	consider	when	
building	innovations	for	impact.	

Stakeholder	Alignment.	While	some	design	work	is	often	under	the	direction	of	one	



individual	or	a	small	team,	often	the	work	involves	multiple	stakeholders	each	with	different	
agendas	and	perspectives.	Therefore,	a	key	challenge	is	to	focus	the	work	in	a	manner	that	
aligns	multiple	stakeholders	and	agendas	including	those	that	may	appear	disruptive	to	some	of	
the	stakeholders	(Donaldson	&	Preston,	1995).	It	involves	careful	consideration	of	multiple	
voices,	questioning	assumptions,	and	clarifying	informal	and	implicit	beliefs	as	well	as	key	
values	of	the	work	(Knight,	Cutcher-Gershenfeld,	&	Mittleman,	2015).	As	part	of	this	process,	it	
is	quite	useful	to	ground	claims	in	previous	related	work	(i.e.,	conducting	a	landscape	analysis)	
and	within	the	needs	of	the	target	population	(i.e.,	needs	analysis).	It	is	common	to	jump	
directly	into	the	design,	but,	instead,	it	can	prove	quite	useful	to	leverage	this	initial	problem	
interrogation	to	produce	a	“logic	model”	that	guides	design	decisions.	A	logic	model	represents	
an	articulation	of	the	connections	among	design	decisions,	participant	activities,	and	expected	
outcomes,	potentially	providing	a	roadmap	for	the	work	(Kellogg	Foundation,	2001;	Taylor-
Powell,	Jones,	&	Henert,	2008).	

Agile	Development.	From	this	foundation,	one	should	then	focus	on	building	out	a	vision	
of	what	could	be	(Pendelton	&	Brown,	2015),	a	process	that	involves	engagement	and	
foresight,	as	well	as	imagining	future	possible	scenarios	(Zander	&	Zander,	2015).	Barben,	
Fisher,	Selin,	and	Guston	(2008,	p.	986)	discuss	diverse	methodologies	such	as	“life	cycle	
assessment,	Delphi	studies,	cross-impact	assessment,	future-oriented	bibliometrics,	and	novels	
ways	of	performing	technology	assessment”	as	useful	for	building	foresight.	As	possibilities	are	
resonating	with	the	various	stakeholders,	rapid	prototyping	can	also	prove	useful,	but	the	focus	
should	be	on	building	visions	of	what	could	be	and	not	simply	on	design	features.	As	design	
work	begins,	we	leverage	agile	design	methodologies	that	respond	to	emerging	feedback,	
shifting	priorities,	evolving	theories,	and	opportunistic	implementations.	Because	of	this	
shifting	landscape,	it	is	incredibly	important	to	have	a	design	process	and	production	rigor	or	
the	team	runs	the	risk	of	iterating,	at	the	same	time	user	feedback	is	being	integrated.	Further,	
it	is	imperative	that	one	embraces	a	participatory	design	process	(Gaver,	1996;	Sanday,	1998;	
Schuler	&	Namioka,	1993;	Schwen,	Godrum,	&	Dorsey,	1993;	Wasson,	2000)	that	continually	
engages	participant	input	with	a	general	bias	towards	what	Reis	(2012),	and	others	associated	
with	the	lean	startup	movement,	refer	to	as	customer	development	rather	than	product	
development.	Here,	the	goal	is	on	putting	the	work	in	front	of	actual	users,	testing	early	and	
often	with	feeding	insights	back	into	subsequent	design	iterations	to	be	tested	with	an	
emphasis	less	on	features	and	more	on	user	experience	(Maurya,	2012).		

Ecosystem	Integration.	Importantly,	even	while	embracing	a	participatory	design	
process	with	frequent	testing,	ecosystem	integration	needs	to	be	treated	as	a	separate	
challenge.	Here,	the	notion	is	that	the	innovation	lives	in	the	implementation,	with	fidelity	
being	less	about	whether	the	implementation	matches	designer	intentions,	but	more	about	
how	the	disruptive	possibilities	come	to	be	integrated	into	player,	facilitator	and	larger	
ecosystem	goals.	It	is	about	how	disruptive	tools	give	rise	to,	and	become	components	of,	



‘disruptive	systems’	whose	configuration	is	jointly	determined	by	multiple	components	
continually	responding	and	evolving	to	meet	the	impact	needs.	On	one	level,	the	ecosystem	
includes	the	life	trajectory	of	the	player	itself,	and	the	“innovation”	should	be	introduced	at	a	
point	in	which	it	is	connected	to	existing	or	possible	life	goals.	At	another	level,	ecosystem	
integration	involves	the	broader	network	of	peers	available	and	enthusiastic	to	deconstruct	and	
apply	the	lessons,	helping	to	localize	the	core	ideas	in	relation	to	local	ecosystem	needs.	At	its	
core,	it	is	about	empowering	the	community	to	adapt,	integrate,	and	extend	the	design	itself,	as	
well	as	the	possibilities	it	engenders.	In	a	very	real	way,	it	is	here	in	the	local	integration	where	
impact	occurs	or	does	not.	

Scaling	Impact.	This	last	guidepost	needs	to	be	considered	at	the	beginning,	whether	as	
part	of	a	logic	model	in	terms	of	one’s	theory	of	change,	or	a	lean	canvas	framework	if	one	is	
trying	to	ensure	there	is	sustainable	business	model	on	the	backend	to	the	work	(Maurya,	
2012).	Often,	business	models	are	an	afterthought,	and	then	it	becomes	difficult	to	pivot,	and	
funding	might	be	used	up.	Regardless,	having	a	plan	for	sustaining	and	scaling	the	work	is	
essential,	and	an	important	component	of	designing	impact	innovations	likely	to	bring	about	
sustainable	and	scalable	outcomes.	Therefore,	we	have	found	it	essential	to	explore	double-
bottom	line	(impact	and	profit)	frameworks	or	some	might	prefer	“impact-friendly	business”	
models	(Bornstein,	2007;	Rodin	&	Brandenburg,	2014).	Beyond	the	financial	model	of	scaling,	
there	is	also	the	pedagogical	challenges	of	others	being	likely	to	produce	meaningful	
implementations	when	much	of	the	“innovation”	is	expected	to	come	from	the	“nodes”	
themselves.	For,	it	is	one	thing	when	the	product	is	expected	to	produce	the	change,	or	the	
brand	is	dictated	from	some	central	core,	and	quite	another	when	the	impact	is	“invitational”	
with	the	expectation	that	those	at	the	implementation	sites	will	meaningfully	occupy	take	take	
ownership	of	an	interpretive	space	and	engage	in	the	type	of	anticipatory	action	necessary	that	
has	been	advocated	here.	This	involves	ongoing	optimization	in	terms	of	measuring	and	
improving	social	impacts	(Epstein	&	Yuthas,	2014),	and	figuring	out	how	to	continually	feed	
lessons	learned	and	model	reconciliations	back	into	the	community,	even	while	ensuring	
fidelity	is	about	local	integrity,	not	standardization.		
	
Inspiring	Future	Possibilities		

In	this	manuscript,	we	commit	ourselves	to	the	conviction	that	innovation	for	impact	
should	not	be	thought	of	as	product-centric	innovations	focused	on	outputs,	nor	simply	as	a	
service-centric	invitation,	but	instead	need	to	be	enlisted	as	one	component	of	an	outcome-
centric	framework	in	which	implementation	partners	(whether	system	administrators,	learning	
facilitators,	or	the	players	themselves)	are	enabled	to	re-interpret	core	lessons	in	terms	of	their	
local	application.	This	process	is	an	‘inside	job’	that	requires	the	player	to	develop	the	ability	
(relevant	skills	and	knowledge),	confidence	(believe	they	can	be	successful),	and	commitment	
(desire	or	disposition	to	try)	to	‘lean-forward’	and	take	ownership	for	her	own	transformation,	



finding	opportunities	to	apply	the	content	to	achieve	great	things	in	her	world—not	simply	that	
of	the	designer.	The	challenge	is	in	how	our	designs	share	agency	and	meaning,	allowing	the	
player	to	co-determine	structure	and	impact	with	our	system,	with	each	other	and	with	the	
contexts	of	implementation.	

In	this	model,	impact	is	not	a	force	that	an	individual	or	an	innovation	causes	within	
another,	it	is	a	potential	realized	in	partnership	with	those	being	impacted	who	ultimately	must	
own,	adapt,	and	advance.	In	other	words,	impact	is	an	invitational	and	non-linear	phenomenon,	
a	joint	accomplishment,	with	the	designed	‘intervention’	providing	one	piece	of	the	initial	
conditions	through	which	the	‘impact	ecosystem’	can	realize	more	advanced	ways	of	being	and	
becoming.	This	model	is	in	contrast	to	programs	that,	even	implicitly,	treat	impact	as	having	
occurred	when	the	player	acquires	the	designers’	content	or	message.	In	our	framework,	
impact	is	less	about	how	the	implementation	matches	the	designer’s	intent,	and	instead	is	how	
well	the	design	invites	facilitators	and	players	to	transform	their	local	situation.		

This	framework	is	invitational,	in	which	the	game-enabled	service	is	a	proposition	or	
invitation	extended	to	the	impact-agent	who	must	accept	the	invitation	as	a	contract	and	
commit	to	his	or	her	participation	if	the	outcome	goals	are	to	be	realized.	This	impact-centric	
framework	assumes	that	transformative	impact	is	a	distributed	phenomenon,	often	unlocked	
and	enabled	by	an	innovation,	but	ultimately	needs	to	be	owned	by	those	whom	the	innovation	
is	designed	to	empower.	While	its	infinitely	easier	to	predetermine	“answers”	and	use-
scenarios	to	the	products	we	design,	if	we	truly	want	transformative	outcomes	we	have	to	
enable	the	players	themselves—embracing	a	human-centric	framework	that	looks	for	impact	
not	“at	the	core”	(in	the	designs	we	offer),	but	“at	the	nodes”	(where	players	reside).	The	core	
innovation,	to	be	truly	transformative,	must	light	a	passion	within	those	to	be	impacted	so	that	
they	choose	to	continually	recreate	its	potential	in	relation	to	each	new	situations	in	which	the	
core	ideas	could	be	transformative.		

Viewing	impact	as	a	shared	accomplishment,	supported	by	designers	of	the	innovation,	
but	ultimately	realized	in	partnership	with	the	‘impact-agent’	in	relation	to	their	ecosystem	
needs	and	possibilities,	is	a	shift	that	requires	a	belief	in	the	potential	of	all	individuals	to	realize	
great	things.	This	level	of	achievement	does	not	happen	in	a	vacuum,	but	is	a	property	of	a	
system,	requiring	that	learners	as	engaged	innovators	work	with	skilled	facilitators	and	
supportive	ecosystems	to	adapt,	apply,	and	extend	the	core	lessons	to	local	circumstances.	
Such	a	perspective	has	implications	for	what	is	being	designed,	how	one	conceptualizes	the	
work	the	design	does,	and	the	design	processes	that	is	leveraged.	I	look	forward	to	how	others	
embrace	a	distributed,	or	ecological,	framework	for	conceptualizing	what	is	innovation	and	how	
innovation	can	best	be	leveraged	to	help	all	people	realize	outcomes	that	matter	to	them.	
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Appendix	A	
	

THRIVE	LEARNING	
	

“Because	time	invested	in	learning	should	enable	us	to	do	great	things!”	
	
	

1.	Underlying	Pedagogy	-	Learning	is	anchored	by	research-grounded	best	practices	found	in	effective	impact-
focused,	inquiry-based,	game-infused	and	community-enabled	blended	learning	environments	…	designed	to	create	
engaged	and	purposeful	learners	who	work	individually	and	collaboratively	on	projects	that	are	personally	relevant	
and	socially	significant	with	the	goal	of	helping	ALL	individuals	thrive	in	a	rapidly	changing,	digitally	connected	
world.		
	
	Particular	emphasis	is	placed	on	the	following	three	pillars:	
	

a) IMPACT-FOCUSED,	PERSONALLY	RELEVANT		

Content	is	carefully	chosen	to	ensure	real-world	value,	positioned	as	part	of	a	use-inspired	
trajectory,	and	contextualized	to	ensure	players	make	connections	to	personal	and	career	goals.	

• Foster	the	contextualized	knowledge,	relevant	skills	and	abilities,	and	storied	
achievements	necessary	for	successful	21st	Century	lives	and	careers;		

• Provide	learners	engaging	challenges	that	connect	learning	to	personal	interests,	life	
and	career	goals,	and	real	world	unlocks;	

• Cultivate	the	underlying	confidences,	needed	commitments	and	critical	dispositions	
to	thrive	in	a	complex,	rapidly	changing,	digitally	connected	world.	

	
b) INQUIRY	BASED,	JOURNEY	DRIVEN		

Players	are	powered	by	inquiry---based,	game---infused	blended	learning	pathways	designed	to	
nurture	an	engaged	and	purposeful	learner	who	achieves	personal	milestones.	

• Scaffold	success	through	carefully	sequenced,	blended	learning	pathways	with	
copious	actionable	feedback	to	support	players	to	succeed	on	their	journey;		

• Provide	inquiry	challenges	using	multiple	modalities	and	a	delicate	balancing	of	
challenges	and	rewards	to	maintain	an	engaged	and	purposeful	learner;	

• Design	opportunities	to	apply/practice	within	virtual	and	real	world	settings	that	
provide	players	safe	feedback	in	relation	to	individual	choices.	

	
c) COMMUNITY	ENABLED,	LOCALLY	ADAPTED	

The	experience,	while	based	on	carefully	curated	content,	can	be	customized,	adapted,	and	
expanded	to	ensure	player	success,	community	voice,	and	local	relevance.		

• Motivate	collaboration,	mentoring,	and	sharing	among	a	community	of	enthusiasts	
supporting	each	player	competes	with	their	better	selves;	

• Empower	facilitators	to	modify,	extend,	and	adapt	experience	in	relation	to	player	
and	community	needs	with	a	focus	on	ecosystem	integration.	

• Provide	copious	and	accessible	data	so	that	individuals	and	the	community	can	
continually	optimize	the	system	for	sustained	and	scaled	impact.	

	
Note:		It	is	important	to	recognize	that	none	of	the	particular	principles	or	nested	sub	points	are	necessarily	
new,	but	collectively	the	way	the	interact	is	what	represents	the	potential	of	the	Thrive	concept,	and	especially	
their	positioning	as	enabling	and	not	causing	learner	growth.		

	
	



2.	From	Pedagogy	to	Practice	-	Learning	is	enabled	by	products	and	services	that	reduce	barriers	and	
effectively	enable	teachers	and	organizations	to	implement	their	innovation	experience.		Particular	
emphasis	is	placed	on:	
	

a) REDUCE	FRICTION	FOR	DISCOVERY	AND	ADOPTION	

Ensure	there	are	strong	exemplars	that	highlight	how	research	and	pedagogy	can	transition	into	products	and	
services	that	can	be	discovered	and	implemented	by	any	teacher	across	diverse	learning	contexts	
	
b) ENSURE	LOCAL	ECOSYSTEM	INTEGRATION	

Ensure	teachers	and	other	stakeholders	can	easily	adopt,	adapt	and	extend	curriculum	to	enable	product	or	
service	to	meet	local	needs,	context	and	classroom	configurations	
	
c) ADDRESS	A	CLEAR	NEED	

Ensure	product	or	service	is	tuned	to	fill	a	clear	need	that	replaces	time	or	money	in	the	classroom;	
ideally	becoming	a	‘must	have’	vs.	a	‘nice	to	have’.	

	
Note:		It	is	important	to	recognize	that	there	is	a	large	gap	between	strong	theory	and	effective	
implementation	of	theory	in	practice	and	that	there	are	enormous	challenges	in	both	developing	effective	
inquiry,	experiential	and	game-based	learning	curriculum	and	implementing	across	diverse	ecosystems	and	
audiences.	

		
	
3.	From	Practice	to	Scaled	Impact	-	Learning	is	supported	by	a	community	of	curriculum	designers,	
teachers,	administrators,	learners	and	other	stakeholders	who	have	access	to	the	research,	tools,	
frameworks	and	distribution	to	create,	release	and	implement	their	innovation	experience:	
		

a) CREATION	ENGINES	AND	ENABLING	SERVICES		

Ensuring	there	exists	engines,	tools,	and	frameworks	that	can	help	curriculum	creators	manage	the	challenges	
of	integrating	best	practices	around	research,	technology,	design	and	distribution	of	inquiry-based,	game-
infused,	blended	learning		
	
b) PUBLISHING	ECOYSTEM	AND	COMMUNITY	

Ensuring	there	is	opportunity	for	all	creators	of	inquiry-based,	game-infused,	blended	learning	to	individually	
and	collectively	build	innovations,	solve	challenges,	mentor	peers,	and	share	best	practices.	
	
c) DATA	ANALYTICS	WITH	RESEARCH	LOOPS	
Ensuring	there	exists	rich	data	analytics	including	use	patterns,	community	optimizations	and	impact	stories	
that	can	be	leveraged	to	iterate	the	tools,	engines,	and	frameworks,	to	build	new	curriculum	and	more	
effective	implementation	models	so	that	the	community	can	achieve	sustainable	and	scalable	outcomes.		

	
Note:	It	is	important	to	note	that	there	won’t	be	systemic	changes	and	scaled	impact	through	a	handful	of	
individual	solutions	but	rather	through	a	community	of	practice	that	has	the	research-grounded	pedagogical	
frameworks,	tools	and	technology	and	distribution	capability	that	can	be	continually	adapted	and	extended	to	
meet	the	demands	of	a	complex,	continually	changing	educational	and	global	ecosystem.	
	
	


