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Abstract	

Because	users	don’t	know	what	to	do	with	Web	2.0	technologies,	these	have	been	applied	in	

higher	education	with	limited	success.	Research	indicates	that	successful	engagement	with	

learning	in	the	Web	2.0	environment	requires	an	activity	framework	to	create	a	bridge	between	

learning	environments	and	technology	affordances.	The	context	of	Web	2.0	and	the	affordance	

frameworks	for	analysing	what	technology	can	do	are	highlighted	as	the	primary	approaches	to	

developing	a	successful	integration	of	Web	2.0	technology	in	higher	education.	However,	in	the	

process	of	synthesizing	this	research,	several	elements	emerged	that	were	commonly	employed	

by	researchers	to	suggest	the	design	of	effective	learning	activities	with	Web	2.0	technologies.	

These	seven	elements	identify	what	to	do	with	Web	2.0	technologies	while	an	analysis	of	seven	

pedagogical	paradigms	suggest	how	these	activities	should	take	place.	Considered	together,	the	

elements	of	activity	design	and	the	pedagogical	frameworks	create	49	unique	pedagogy/activity	

intersections	that	inform	the	selection	and	integration	of	technology	from	the	perspective	of	

student	needs.	A	short	description	of	each	intersection	and	relevant	technologies	are	provided	

and	a	proposal	is	made	for	their	use	in	developing	future	technology	affordances	and	

pedagogical	practices.		
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The	Educator’s	Challenge	
Creating	the	link	between	the	available	tools	of	learning	and	the	needs	of	the	student	is	“the	

art	of	the	educator,”	said	Montessori	(2004,	p.	11).	However,	in	the	Web	2.0	environment	where	

a	single	tool	like	the	blog	offers	affordances	for	over	50	different	kinds	of	activities	(Collis	and	

Moonen,	2008),	the	art	has	begun	to	look	more	and	more	like	a	challenge.	When	failure	to	

succeed	at	this	challenge	can	lead	to	a	negative	impact	on	student	performance	(Lei,	2010),	this	

challenge	has	become	a	strategic	problem	(Bryson,	1995).	

The	personal	computer,	the	internet,	and	now	Web	2.0	technologies	have	all	been	greeted	

with	waves	of	publicity	and	high	hopes	for	a	new	‘revolutionary’	model	of	education	(Collis	&	

Moonen,	2008;	Sternberg,	2012;	Suthers,	2012).	However,	behind	the	scenes,	educators	have	

been	reluctant	to	embrace	the	technologies	(Way	&	Webb,	2007),	institutions	do	not	have	the	

infrastructure	in	place	to	support	their	use	(Johnson,	et	al.,	2013),	and	students	themselves	do	

not	have	the	level	of	expertise	that	they	think	they	do	(Bennett,	Bishop,	Dalgarno,	Waycott,	&	

Kennedy,	2012;	Diaz,	2010;	Gosper,	Malfroy,	&	McKenzie,	2013).	All	this	has	resulted	in	a	

misapplication	of	Web	2.0	technology	in	the	university	setting	that	has	not	enhanced	the	

learning	experience	(Gosper,	et	al.;	Sternberg,	2012).	In	fact,	a	misunderstanding	of	how	

students	use	Web	2.0	tools	for	learning	(Gosper,	et	al.)	may	even	be	causing	students	to	become	

“disaffected”	with	the	idea	of	using	them	for	learning	at	all	(Collis	&	Moonen,	2008).		

In	search	of	a	solution	to	the	challenge	of	using	Web	2.0	technologies	for	education,	research	

has	focused	on	two	primary	angles.	The	first	explores	the	influence	of	educational	environments	

on	the	use	of	technology	(Brown,	Dehoney,	&	Millichamp,	2015;	Fareed,	2010;	Mishra	and	

Koehler,	2006;	Shahsavar,	2013).	The	second	angle	explores	the	affordances	of	technology	for	

substitution,	augmentation,	modification,	or	redefinition	(Puentedura,	n.d.)	of	the	learning	

experience	(Bower,	2015;	Drexler,	Baralt,	&	Dawson,	2008;	Kuswara	&	Richards,	2011;	Looi,	et	

al.,	2009;	Sun	&	Chen,	2014).	In	the	past,	researchers	have	suggested	activity	frameworks	as	a	

link	between	the	learning	environment	and	the	technology	(Conole	&	Fill,	2005;	Levin	&	

Bertram,	1997),	but	these	have	not	been	updated	to	include	Web	2.0	capabilities.	Nevertheless,	

more	recent	research	continues	to	emphasize	responsibility	of	the	educator	to	bridge	this	

application	gap	through	the	design	of	learning	activities	(Bower,	2008;	Collis	&	Moonen,	2008).	

Furthermore,	a	synthesis	of	multiple	studies	(Barnes	&	Tynan,	2007;	Collis	&	Moonen,	2008;	

Conole,	2010;	Diaz,	2010;	Oxnevad,	2013;	&	Bower,	2015)	suggests	a	previously	unrecognized	

emergence	of	several	fundamental	elements	of	learning	activity	design,	which	enable	effective	

selection	and	use	of	Web	2.0	technologies	for	education.	



The	Context	of	Web	2.0	
Education	technology	does	not	exist	in	isolation,	but	is	part	of	“an	environment	or	

ecosystem	–	a	dynamic	interconnected,	ever-evolving	community	of	learners,	instructors,	tools	

and	content”	(Brown,	Dehoney,	&	Millichamp,	2015).	Learning	Management	Systems	have	

largely	focused	on	“the	dissemination	of	content	and	information”	(Herrington	&	Kervin,	2007),	

but	they	have	potential	to	incorporate	Web	2.0	processes	that	enable	a	learning	context	in	

which	the	user	assumes	the	dual	role	of	receiving	and	creating	content	(Brown,	et	al.)	Such	

interactive	use	of	technology	exemplifies	the	read/write	web	that	Tim	Berners	Lee	envisioned	

in	the	early	days	of	developing	the	internet	(Richardson,	2010).	It	is	a	context	in	which	the	

technology	provides	a	framework	for	an	ongoing,	evolving	exchange	whose	data	sources	grow	

richer	with	time	(O’Reilly,	2007).		

Several	models	have	been	proffered	for	analysis	and	design	of	this	dynamic	Web	2.0	

learning	environment	using	factors	like	technology	affordance,	pedagogy,	content,	and	social	

affordance	(Fareed,	2010;	Mishra	and	Koehler,	2006;	Shahsavar,	2013).	For	purposes	of	this	

study,	the	final	two	factors	of	content	and	social	affordance	are	viewed	as	a	lens	(like	subject	of	

study	or	age	of	students)	through	which	users	engage	with	the	Web	2.0	environment,	rather	

than	part	of	the	environment	itself	(Bates,	2005;	Cram	&	Richards,	2008;	Fowley,	2008,	2011;	

Suthers,	2012).	It	is	the	combination	of	technology	and	pedagogy	that	determines	how	the	users	

will	interact	with	content	and	other	users.	Further	exploration	of	research	on	these	two	factors	

reveals	that	neither	technology	affordances	nor	pedagogical	requirements	on	their	own	are	

sufficient	for	designing	an	effective	Web	2.0	learning	experience.		

Implications	of	Technology	Affordances	
To	make	sense	of	the	dizzying	spectrum	of	available	technologies,	many	researchers	have	

made	use	of	the	affordance	framework	developed	by	Gibson	in	1977	to	describe	the	“available	

functionality	of	the	environment	whether	or	not	it	was	used”	(Fowley,	2011).	In	addition	to	the	

15	conceptualisations	identified	by	Fowley,	affordances	have	taken	many	shapes	in	the	

literature:	functional	affordances	(Bower,	2008),	mobile	affordances	(Looi,	et	al.,	2009),	social	

affordances	(Kuswara	&	Richards,	2011),	and	a	multi-dimensional	approach	to	affordances	(Sun	

&	Chen,	2014).	The	usefulness	of	such	frameworks	comes	from	their	ability	to	identify	and	

differentiate	the	broad	range	of	potential	uses	for	technology	in	a	given	setting.	Gibson	(1979)	

concedes	that	“even	for	the	most	‘basic’	affordances…perception	might	need	to	develop	in	some	

way”	(as	cited	in	Oliver,	2005).	Without	such	“perception,”	the	user	will	be	unable	to	take	full	

advantage	of	what	the	technology	can	do	(Norman,	1999).	

The	sheer	number	and	variety	of	available	technologies	makes	it	difficult	to	maintain	an	

awareness	of	technological	affordances.	Bower’s	(2015)	taxonomy	of	Web	2.0	tools	involved	



looking	at	over	2000	different	links	to	find	212	technologies	useful	for	teaching	and	learning.	

Researchers	developing	an	online	database	have	analysed	over	800	potential	tools	for	learning	

and	teaching	(Drexler,	Baralt,	&	Dawson,	2008),	but	the	number	of	affordances	for	existing	tools	

continue	to	grow	(Snowden	&	Boon,	2007).	This	rapidly	changing	software	landscape	means	

that	“teachers	can	no	longer	expect	one	or	two	technologists	at	a	school	to	keep	up	with	all	new	

developments”	(Drexler,	et	al.,	2008,	p.	282).	

Even	if	it	were	possible	to	perceive	all	affordances,	this	is	no	guarantee	that	they	would	be	

useful.	Despite	their	ability	to	explain	what	technology	can	do,	affordance	frameworks	are	

limited	in	their	ability	to	explain	what	technology	should	do.	For	this	reason,	“technology-led	

innovations	do	not	in	themselves	lead	to	improved	educational	practices”	(Kirkwood	&	Price,	

2013,	p.	333),	but	there	is	a	“dearth”	of	research	on	the	application	of	Web	2.0	tools	to	learning	

design	(Bower,	Hedberg,	&	Kuswara,	2010).	In	an	attempt	to	make	use	of	these	tools,	some	

researchers	have	suggested	new	pedagogical	paradigms	like	‘online	collaborative	learning’	

(Harasim,	2012)	or	the	‘flipped	classroom’	(Bergmann,	2014).	The	supposed	need	for	such	

proposals	highlights	the	idea	that	in	an	educational	context	the	technology	is	less	important	

than	the	“educational	purpose	and	activity”	that	it	supports	or	enables	(Kirkwood	&	Price,	

2012).		

Implications	of	Pedagogy	
Although	it	is	easy	to	blame	the	technology	for	difficulties	with	designing	a	Web	2.0	learning	

experience,	many	researchers	suggest	that	the	real	problem	is	actually	the	pedagogy	or	the	way	

in	which	the	technology	is	applied	(Conole,	2010;	Gosper,	Malfroy,	&	McKenzie,	2013;	

Herrington	&	Kervin,	2007).	Where	technology	was	linked	to	an	improvement	in	student	

performance,	researchers	found	that	it	was	not	the	presence	of	the	technology,	but	the	way	in	

which	it	was	used	that	determined	the	results	(Hew	&	Cheung,	2013).	They	suggested,	“certain	

pedagogy	and	instructional	strategy	should	be	developed	and	practiced,	along	with	the	use	of	

Web	2.0	technologies,	in	order	to	achieve	increased	students’	performance”	(p.58).	A	short	

overview	of	seven	pedagogical	paradigms	explores	some	of	the	ways	in	which	pedagogy	may	

have	an	impact	on	the	way	that	technology	is	used.			

Behaviourism	
Learning,	in	behaviourism,	takes	place	as	a	learner	response	to	an	environment	shaped	by	

the	teacher	or	the	technology	(McLeod,	2013).	Behaviourist	technology	provides	this	

environment	in	which	a	stimulus	is	provided	and	the	response	of	the	student	is	measured	

(Merriam,	Caffarella	&	Baumgartner,	2007;	Pavlov,	1960).	With	time,	students	begin	to	associate	

certain	responses	to	given	stimuli	through	the	use	of	reinforcement	like	the	addition	of	positive	

or	removal	of	negative	stimuli	(Skinner,	1953).	The	technology	is	optimized	with	the	ability	“to	



predict,	given	the	stimulus,	what	reaction	will	take	place”	(Watson,	1930)	and	should	reward	

good	effort	(Marchionini,	2006).		

Cognitivism		
Cognitivist	technology	continues	to	depend	on	the	environment	to	stimulate	a	learning	

response,	but	enables	students	to	reach	higher	levels	of	cognitive	processing,	like	those	

identified	by	Bloom	(1956),	through	the	support	of	mental	and	relational	support	structures	

(McLeod,	2008).	These	levels,	as	defined	by	Bloom’s	Revised	Taxonomy	progress	from	

remember,	understand,	and	apply	to	analyse,	evaluate,	and	create	resulting	in	higher	levels	of	

recall	(Sousa,	2011).	The	technological	environment	should	reduce	cognitive	load	allowing	the	

student	to	focus	on	essential	information	(Reeves,	1999;	Sweller,	Ayres	&	Kalyuga,	2011),	but	

should	also	use	didactic	relationships	or	tools	to	stimulate	the	student	toward	greater	cognitive	

complexity	(Jenson,	2015).		

Social	Cognitivism	
Social	cognitive	software	emphasises	the	influence	of	the	learning	community	(Wenger,	

1990)	as	a	support	for	the	“psychological	mechanisms	of	the	self	system”	that	lead	to	

measurable	outputs	(Bandura,	2001).	This	implies	that	the	software	should	enable	the	

development	of	self-efficacy,	explored	by	Zimmerman	(2002),	and	some	way	to	model	examples	

of	student	behaviour,	explored	by	Dewey	(1938).	Depending	on	the	subject	and	skill	level	of	the	

learners,	different	kinds	of	supports	will	be	needed	for	different	stages	of	the	learning	process	

(Knowles,	1986;	Piaget,	1964).		

Humanism	
The	individual	rather	than	the	information	takes	precedence	in	the	humanist	learning	

environment	(Montessori,	2004).	Humanist	technology	does	not	define	outcomes,	but	an	

experience	or	encounter	with	information	that	students	can	then	distil	into	outcomes	defined	by	

their	needs	and	strengths	as	learners	(Gardner,	1983),	or	personal	or	social	interests	(Freire,	

2010).	The	facilitator	should	consider	Maslow’s	(1943)	Hierarchy	of	Needs	in	establishing	

physical	comfort	for	interaction,	safety	and	security	on	and	offline,	a	sense	of	belonging	and	

community,	and	ways	to	showcase	accomplishments	in	pursuit	of	a	self-actualizing	learning	

experience.	

Self-Directed	
Self-directed	learning	depends	on	the	individual	user	rather	than	the	environment	to	drive	

the	learning	process.	Technology	should	be	flexible	enough	to	support	the	cognitive,	

motivational,	and	behavioural	needs	of	diverse	individuals	in	their	process	of	developing	self-

mastery	(Zimmerman,	2011).		This	could	mean	making	space	for	developing	strategies,	taking	

inventory	of	their	abilities,	assessing	their	performance,	and	reflecting	on	how	to	improve.	



Additional	supportive	processes	may	be	applied	to	technology	enabling	"self-evaluation,	

organization	and	transformation,	goal	setting	and	planning,	information	seeking,	record-

keeping,	self-monitoring,	environmental	structuring,	rehearsing	and	memorizing,	seeking	social	

assistance,	etc."	(Zimmerman,	1990,	p.	7).		

Constructivism	
Knowledge,	in	constructivism,	is	a	result	of	interaction	(Piaget,	1964)	that	intentionally	

builds	upon	itself	in	an	individual	or	social	context	(Dewey,	1938).	It	is	not	a	finished	product,	

but	is	dependent	upon	the	individual	for	interpretation	(Kolb,	1984).	For	this	the	technology	

should	enable	concrete	experiences,	reflective	observation,	abstract	conceptualization,	and	

active	experimentation.	Reflection	is	particularly	important	to	the	transformation	of	the	

individual	(Mezirow,	1991).	Both	scaffolding	and	ZPD	(zone	of	proximal	development)	should	

be	provided	by	the	technology	to	keep	the	learner	in	a	state	of	engagement	just	beyond	what	

they	could	reach	on	their	own	(Vygotsky,	1978).		

Connectivism	
Similar	to	constructivism,	connectivism	recognizes	the	rapidly	evolving	nature	of	knowledge	

and	emphasizes	the	development	of	a	process	through	which	individuals	can	manage	access	to	

that	knowledge	(Siemens,	2004).	Rather	than	transferring	information	to	the	individual,	the	

technology	should	recognize	that	information	exists	in	digital	environments	and	enable	the	user	

to	create	connections	to	these	environments.	The	role	of	the	learner	is	to	manage	these	external	

knowledge	resources	effectively	rather	than	internalizing	a	knowledge	base	that	will	soon	be	

outdated.		

Web	2.0	Activity	Framework	
Within	the	research	focus	on	the	Web	2.0	learning	environment	or	technology	affordances,	a	

third	element	emerged	as	an	intermediary	link	connecting	these	two	factors	and	enabling	users	

to	do	something	with	the	Web	2.0	learning	environment	(Bower,	2008;	Collis	&	Moonen,	2008;	

Conole	&	Fill,	2005;	Levin	&	Bertram,	1997).	The	value	of	recognizing	the	implications	of	the	

pedagogy	or	the	affordances	of	technology	emerges	in	the	way	that	these	are	applied	in	each	

particular	setting	(Gosper,	Malfroy,	&	McKenzie,	2013).	After	elaborating	on	the	functional	

affordances	of	Web	2.0	technologies,	Bower	(2008)	proposed	a	multi-step	process	by	which	

educators	could	build	a	bridge	between	the	technologies	and	their	educational	goals	by	

identifying	affordances	available	from	technology	and	affordances	required	by	selected	

educational	tasks.	This	task	framework	was	previously	employed	by	Conole	and	Fill	(2005)	who	

used	learning	activities	as	the	link	between	the	educational	context	and	potential	ICT	tools.	



Their	approach	involved	assessing	the	context,	choosing	a	pedagogical	model,	and	then	using	a	

range	of	tasks	(enabled	by	technology)	from	which	to	design	an	effective	learning	experience.		

The	relevance	of	this	task-based	approach	was	recently	reinforced	by	a	description	of	the	

teacher’s	role	as	providing	students	with	the	“resources”	and	“activities”	that	empower	them	to	

use	the	internet	for	learning	(Harasim,	2012).	Making	this	connection	between	technology	and	

activities	simpler,	Hew	and	Cheung	(2013)	presented	a	classification	of	technology	on	the	basis	

of	its	primary	use	or	functionality.	A	similar	classification	of	technology	by	four	factors	of	use	

had	previously	been	published	in	1997	(Levin,	2014).	The	activity	based	framework	provides	an	

effective	link	between	pedagogy	and	technology	that	clarifies	what	users	can	do	to	learn	in	a	

digital	environment.	

Seven	Elements	
Building	on	the	activity-based	link	between	pedagogy	and	technology,	this	article	updates	

the	task	framework	to	match	the	affordances	of	Web	2.0	technologies.	From	the	various	sources	

analysed,	seven	categories	of	tasks	emerged	that	are	hereafter	referred	to	as	the	elements	of	

learning	activities.	These	elements	are	not	exhaustive	or	exclusive	but	were	commonly	used	by	

researchers	as	a	means	of	designing	effective	Web	2.0	learning	experiences.	Partially	derived	

from	typologies	and	frameworks	published	by	Barnes	

and	Tynan	(2007),	Collis	and	Moonen	(2008),	Conole	

(2010),	Diaz	(2010),	Oxnevad	(2013),	and	Bower	

(2015)	these	seven	elements	are	summarized	by	the	

Responsive	Open	Learning	Environment	Project	by	

16	research	groups	from	the	EU	and	China	(ROLE,	

n.d.).	

Although	the	terms	and	groupings	vary	

depending	on	the	source,	the	seven	elements	

commonly	used	to	design	learning	activities	include:	

plan	(plan	and	explore),	find	(search	and	get	

recommendation),	curate	(organize	and	evaluate),	interact	(view,	train,	manipulate,	

communicate),	create	(create),	publish	(collaborate	and	communicate),	and	assess	(reflect,	test,	

evaluate).	The	close	relationship	between	assessment	and	its	potential	impact	upon	the	

planning	process	provided	the	rationale	behind	considering	these	elements	as	a	cycle	[Figure	1].	

Though	they	may	not	always	appear	in	order	or	require	all	the	others	to	exist	in	a	particular	

learning	activity,	the	elements	often	appear	subsequent	to	one	another	(create-publish,	find-

curate,	assess-plan).		

Each	of	the	elements	is	described	in	further	detail	below	with	suggestions	on	

implementation,	best	practices,	important	considerations,	and	relevant	technologies.	The	

Figure	1	
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attempt	here	is	not	to	provide	a	concrete	definition	for	each	element,	but	to	provide	a	starting	

point	for	further	research	on	each	one	as	a	means	of	designing	learning	activities	for	the	Web	

2.0	environment.	

Plan	
Without	the	task,	the	technology,	the	teacher,	or	some	internal	schema	to	guide	their	

approach	to	technology	use,	students	will	be	overwhelmed	with	the	complexity	of	the	

environment	and	respond	with	shallow	learning	or	poor	performance	(Woo	&	Reeves,	2007).	

For	this	reason,	planning	is	often	a	role	assigned	to	teachers	who	write	syllabi,	make	

announcements	on	the	LMS,	or	somehow	direct	student	use	of	the	technology	for	learning.	In	

the	Web	2.0	environment,	however,	research	has	found	that	students	are	becoming	increasingly	

responsible	for	the	design	of	their	learning	experience	(Collis	&	Moonen,	2008).	At	the	same	

time,	learning	analytics	have	developed	to	the	point	where	assessment	of	student	performance	

can	assist	in	the	design	of	customized	learning	pathways	(Buckingham-Shum,	2014).		

One	of	the	most	successful	plans	for	the	use	of	technology	is	designed	by	the	producers	of	

the	hit	game	Candy	Crush.	Using	tasks	and	technology	to	addict	the	user	to	overcoming	a	series	

of	mental	challenges,	the	plan	is	designed	with	consideration	of	an	the	digital	environment,	

emotion,	behavioural	feedback,	rewards,	scaffolded	challenges,	encouragement,	social	

comparison,	and	many	other	factors	that	seem	to	come	straight	from	educational	theory	

(Varonis	&	Varonis,	2015).	The	same	process	is	used	by	many	games	to	inspire	users	to	direct	

their	objectives	and	effort	toward	an	improvement	of	abilities	-	important	to	the	development	of	

social	and	mental	processes	(Amory,	Naicker,	Vincent,	&	Adams,	1999).	Borrowing	from	game	

designers	to	create	an	effective	map	for	educational	challenges	has	led	to	impressive	reports	on	

student	engagement	(Yeh,	2013).	However	the	standards	for	designing	this	type	of	content	are	

difficult	to	achieve	(Bull,	et	al.,	2010),	and	teachers	may	wish	to	focus	their	efforts	on	helping	

students	apply	their	pre-existing	models	of	technology	use	in	an	academic	context	(Sternberg,	

2012)	rather	than	creating	content.		

Find	
The	challenge	of	search	in	the	Web	2.0	environment	is	not	about	finding	the	right	answer	-	a	

simple	query	on	Google	will	return	about	1	million	of	them.	The	challenge	is	asking	the	right	

question.	In	order	to	learn,	students	need	to	find	information,	resources,	people,	experiences,	

and	learning	opportunities.	In	a	formal	academic	setting	resources	for	learning	are	screened	

and	provided	by	an	institution,	but	this	safety	net	disappears	online.		Search	engines	have	made	

searching	much	easier	by	eliminating	the	“grunt	work”	of	walking	through	stacks	of	books,	

thumbing	through	files,	or	interviewing	experts	(Hew	&	Cheung,	2013).	However,	Pariser	(2011)	

warned	that	leaving	the	process	of	finding	up	to	the	search	engines	has	reduced	our	exposure	to	



information	as	algorithms	have	a	difficult	time	keeping	from	simply	perpetuating	popular	links.	

Specialized	search	engines	like	Wolfram	Alpha,	Search	Visualizer,	or	Bing	Academic		offer	a	

greater	level	of	control	and	complexity	to	their	users,	but	even	this	is	not	useful	without	some	

sense	of	how	to	approach	the	searching	process	effectively	(White,	2008).	A	2008	study	of	

academic	search	engines	showed	that	each	one	came	with	its	own	unique	set	of	strengths	and	

weaknesses	indicating	that	this	is	one	learning	element	that	may	warrant	further	consideration	

(Falagas,	Pitsouni,	Malietzis,	&	Pappas).		

Curate	
Curation	software	may	be	the	transforming	feature	of	education	exclaimed	Good	(2012).	

While	such	a	statement	may	be	overly	zealous,	curation	tools	hold	many	exciting	possibilities	

for	learning	as	they	seem	designed	to	meet	the	connectivist	demand	for	creating	means	of	

managing	and	accessing	information	rather	than	simply	remembering	it	(Siemens,	2004).	The	

element	of	curation	determines	what	will	be	stored	where	and	in	what	context	or	format.	

Dropbox,	Evernote,	citation	software,	and	cloud	storage	allow	for	the	collection	and	

organization	and	evaluation	of	information	across	multiple	platforms.	Address	books	and	social	

networks	curate	groups	of	people.	Some	curation	processes	are	crowdsourced	(Wikipedia),	

some	are	produced	by	algorithms	(Pandora)	and	others	by	personal	effort	(Spotify).	

Bookmarking	services	(Pocket),	tagging	services	(folksonomies	–	White,	2008),	and	even	

sharing	services	(Hootsuite)	allow	for	the	collection	and	sorting	of	information,	people,	and	

activities.	Pinterest’s	blend	of	social	and	curation	technologies	around	images	that	may	lead	to	

the	development	of	a	social	search	process	(DeAmicis,	2014),	but	Reddit	‘s	features	for	

organizing	and	ranking	information	probably	make	it	the	most	famous	web	curation	service.		

Interact	
Before	the	read/write	web,	internet	publishers	discovered	that	they	could	increase	the	

amount	of	interaction	with	their	content	by	creating	a	more	engaging	user	experience.	Users	

didn’t	just	want	to	observe	content,	they	wanted	to	read,	click,	annotate,	manipulate,	and	move	

things	around	in	their	environment	engaging	their	social,	cognitive,	and	emotional	faculties	(Lu	

&	卢洁,	2012).	Multiple	authors	have	studied	the	potential	for	web	technologies	to	provide	more	

engaging	and	flexible	kinds	of	interactions	that	lead	to	improved	student	performance	(Hill,	

2014;	Shahsavar,	Hoon,	Thai,	&	Samah,	2013).	Examples	of	complex	interactions	with	people,	

information,	or	activities	may	look	like	proceeding	through	the	challenges	offered	by	a	language	

learning	program	like	Duolingo,	or	chatting	via	Skype	with	a	foreign	language	instructor.	It	

could	be	investing	time	in	chopping	blocks	and	running	around	the	Minecraft	interface	

collecting	items	required	for	building	things	or	watching	videos	of	other	players	doing	the	same	



thing	on	Vimeo.	It	may	involve	testing	code	in	programming	sandboxes	or	proceeding	through	

the	activities	in	a	zyBook.		

Create	
Creation	is	a	well-known	aspect	of	Bloom’s	Taxonomy	and	is	a	central	element	in	this	cycle	

because	it	marks	a	shift	from	the	student’s	function	as	a	consumer	of	information	and	

experiences	to	becoming	a	co-creator	of	the	learning	conversation.	Fowley	(2011)	explored	this	

collaborative	process	in	depth	with	her	dissertation	study	of	bloggers	and	determined	that	

blogs	are	an	example	of	an	artefact	“defined	by	the	presence	of	a	literary	space,	a	social	space,	

and	a	technological	space.”	Web	2.0	technologies	have	enabled	a	new	type	of	knowledge	

creation	in	which	the	information	is	not	transferred,	but	shared	and	developed	in	a	“trialogue”	

between	the	individual,	nature,	and	the	community	(Ibid).	This	is	not	unique	the	creation	stage	

as	publishing	services	like	Academia.edu	allow	users	to	select	whether	or	not	to	participate	in	

collaboratively	assessing	or	refining	this	shared	artefact.	Some	authors	recommend	a	socially	

translucent	creative	process	(Erickson	&	Kellogg,	2000)	that	enables	others	to	observe	the	

development	of	the	artefact	and	learn	through	this	passive	form	of	interaction	(Demski,	2013).	

Publish	
In	Web	2.0	students	can	‘all	participate	as	publishers’	(Brown,	2010).	Publication	is	the	

means	by	which	the	created	artefact	of	an	individual	or	community	is	made	available	to	the	

broader	community	in	an	exchange	that	maintains	the	flow	of	learning	(Demski,	2013).		Within	

this	cycle	the	learner	has	the	dual	role	of	“a	receiver	and	a	creator	of	content”	(Brown,	Dehoney,	

&	Millichap,	2015).	This	transmission	of	information,	identified	by	Fowley	(2011)	as	a	primary	

function	of	the	classroom	enjoys	a	greater	range	of	affordances	through	the	internet.	Social	

media	platforms	like	Facebook	and	Twitter	thrive	on	the	publication	and	republication	of	

content	by	individual	and	corporate	users	that	creates	a	kind	of	ongoing	social	conversation.	In	

this	Web	2.0	setting,	sharing	or	publication	is	“non-traditional,”	“informal,”	and	“much	shorter”	

(Brown,	2008	as	cited	in	White,	2008).	Much	of	web	2.0	publication	happens	asynchronously,	

but	chat	applications	through	mobile	and	desktop	devices	(Skype,	Adobe	Connect,	WeChat)	

enable	instantaneous	cycles	of	publication	and	engagement	through	synchronous	conversation	

or	collaboration	that	are	reminiscent	of	the	classroom	model.	

Assess	
“The	assessment	has	become	a	learning	opportunity,”	said	Eric	Mazur,	a	professor	at	

Harvard	University	(Demski,	2013).	The	‘course	model’	of	pedagogy	will	be	replaced	by	a	fully	

developed	system	of	analytics	that	responsively	customize	the	learning	plan	described	as	the	

first	element	in	this	cycle	(Siemens,	2010/2013).	Information	and	communication	technologies	

in	educational	platforms	enable	precise	and	personalized	measurements	of	the	individual	



learner	(Suthers,	2012).	This	data	has	the	potential	to	inform	multiple	stages	of	the	learning	

process	in	the	context	of	MOOCs	or	formal	LMS	systems	like	Moodle	or	Blackboard	(Wilson	&	

Mai,	2014).	However,	Gray	et	al	(2012)	described	the	challenge	that	academics	face	in	assessing	

Web	2.0	learning	at	a	deeper	level	than	clicks,	views,	and	posts.	Essay	analytics	move	one	step	

beyond	this	with	automatic	summaries	and	assessment	of	freestyle	writing	(Van	Labeke,	

Whitelock,	Field,	Pulman,	&	Richardson,	2013),	but	there	is	still	room	for	development	of	more	

effective	tools	of	assessment.	For	example	Stanford	is	researching	the	potential	for	artificial	

intelligence	to	assess	and	measure	a	variety	of	inputs	from	students	to	“characterize	their	

learning	over	extended	periods	of	time”	(Bumbacher,	Schneider,	Worsley,	&	Blikstein,	2013).	

Intersection	of	Activity	(What)	and	Pedagogy	(How)	
The	struggle	to	improve	student	performance	through	the	use	of	technology	is	not	an	issue	

of	technology,	or	even	of	pedagogy,	but	of	the	difficulty	in	bridging	the	gap	between	what	

students	need	(pedagogy)	and	what	the	technology	can	do	(affordance).	Research	has	suggested	

the	use	of	an	activity	framework	with	seven	common	elements	with	which	users	can	identify	

what	to	do	with	Web	2.0	technologies	for	learning.	Carrying	this	research	one	step	further,	the	

various	elements	of	activity	design	can	be	viewed	in	light	of	the	pedagogical	frameworks	that	

influence	how	technologies	are	used.	The	framework	of	

seven	activity	elements	in	conjunction	with	the	

influence	of	the	pedagogical	paradigms	enables	

educators	to	identify	what	to	do	with	technology	and	

how	this	should	be	done	[Figure	2].	For	example,	within	

the	element	of	publishing,	the	humanist	model	will	be	

concerned	with	the	impact	of	the	process	on	the	identity	

of	the	individual	(e.g.	academia.edu),	where	the	

behaviourist	model	will	attempt	to	create	a	stimulus	to	

which	publication	is	the	measurable	response	

(turnitin.com).	The	wiki	is	a	technology	that	blends	

multiple	models	together	in	a	single	platform.	What	the	student	posts	is	likely	a	response	to	

some	prompt	by	the	professor	(behaviourism)	that	creates	a	connection	with	other	resources	

(connectivism),	to	crowdsource	a	knowledge	base	(constructivism)	that	has	an	impact	on	the	

learning	community	(social	cognitivism).		

When	the	seven	elements	of	the	learning	cycle	above	intersect	with	the	seven	pedagogical	

frameworks	described	in	the	first	section,	49	unique	technological	environments	emerge.	

Descriptions	or	examples	of	technology	for	each	intersection	of	activity	and	pedagogy	can	be	

found	in	the	appendix	or	a	fully	interactive	version	online.	The	requirements	to	support	these	

Ac4vity	
(What)	

Technology	
(Affordance)	

Pedagogy	
(How)	

Figure	2	



combination	of	what	and	how	will	determine	which	technologies	have	the	right	affordances	to	

be	adopted	into	a	particular	learning	context	(Hew	&	Cheung,	2013).	In	response	to	the	chaotic	

use	of	constructivism	in	classrooms,	Dewey	(1938)	observed	that	experience	without	a	

roadmap	is	not	helpful	to	student	learning.	Likewise,	technology	users	need	a	roadmap	with	

which	to	design	an	effective	learning	experience.	Without	such	a	selection	process,	users	risk	a	

mismatch	between	the	medium	of	the	technology	and	the	intentions	of	the	educational	program	

(White,	2008).		

Just	as	learning	design	may	be	informed	by	the	technology,	so	technology	design	might	

benefit	from	the	pedagogy	applied	to	its	use.	Successful	Web	2.0	applications	like	Facebook	and	

Candy	Crush	include	all	of	the	seven	elements	in	some	form.	In	order	for	software	to	

differentiate	itself	from	current	offerings,	it	may	be	helpful	to	keep	in	mind	that	some	of	the	49	

intersections	of	the	elements	and	pedagogical	paradigms	provide	a	blue	ocean	of	opportunities	

for	development.	For	example,	many	education	technologies	overlook	the	plan	and	find	stage	

because	of	a	behavioural	context	of	pedagogy	in	which	these	functions	are	performed	by	the	

teacher.	However,	in	the	Web	2.0	context,	a	feature	that	enables	individuals	and	groups	to	

develop	their	own	schema	for	the	use	of	information,	activities,	and	human	resources	in	an	

online	environment	should	be	well-received.	Similarly,	very	few	technologies	exist	that	offer	

users	access	to	all	seven	elements	within	a	single	pedagogical	framework	(e.g.	Twitter	limits	its	

functionality	to	a	connectivist	framework)	or	to	multiple	pedagogical	frameworks	for	a	single	

element	(e.g.	sharing	widgets	could	differentiate	themselves	by	more	than	the	colour	range	of	

their	buttons	if	they	recognized	that	publishing	has	different	demands	depending	on	the	

pedagogical	approach	in	which	it	is	applied).		

Limitations	and	Recommendations	
While	supported	by	a	wide	range	of	existing	research,	the	elements	suggested	in	this	study	

may	be	more	difficult	to	use	in	practice	than	they	were	to	develop	in	theory.	Additionally,	the	

relationship	of	these	activity	elements	to	the	various	pedagogical	paradigms	is	somewhat	

unusual,	though	very	necessary	to	the	selection	of	which	technology	affordances	will	be	useful.	

Furthermore,	the	ambiguous	nature	and	diverse	range	of	both	elements	and	pedagogical	models	

may	limit	the	ability	of	practitioners	to	apply	these	concepts.	The	examples	of	49	intersections	

of	the	elements	and	pedagogies	are	just	a	starting	point	from	which	to	stretch	the	limitations	of	

current	thinking	on	the	way	in	which	technology	is	designed	and	used	in	education.	Time	and	

space	limited	their	full	development	and	exploration	in	this	study,	but	these	and	other	

intersections	would	be	profitable	to	pursue	further	in	the	future.		

An	additional	hurdle	to	the	value	of	this	proposal	is	the	lack	of	any	comprehensive	resource	

for	determining	which	technologies	best	support	certain	activities	and	pedagogical	frameworks.	



Even	in	this	study,	the	technologies	examined	were	not	particularly	designed	for	education	(e.g.	

Google,	Skype,	and	Twitter)	and	may	be	more	challenging	to	appropriate	for	education	than	

bespoke	applications.	Various	review	software	exists,	but	none	that	enables	crowdsourcing	of	

information	about	what	elements,	pedagogical	approaches,	age	groups,	class-sizes,	etc.	

influenced	the	selection	and	use	of	a	certain	technology.	This	resource	would	be	a	valuable	

source	of	ideas	for	how	to	use	technology,	and	which	technology	to	use.		

Conclusion	
Because	users	don’t	know	what	to	do	with	Web	2.0	technologies,	they	have	been	applied	in	

higher	education	with	disputable	success.	Research	indicates	that	successful	engagement	with	

learning	in	the	Web	2.0	environment	requires	an	activity	framework	to	create	a	bridge	between	

learning	environments	and	technology	affordances.	Analysis	of	the	research	has	identified	

several	elements	of	learning	activities	that	educators	can	use	for	learning	design	with	Web	2.0	

technologies.	These	seven	elements	identify	what	to	do	with	Web	2.0	technologies	while	the	

seven	pedagogical	paradigms	inform	how	these	activities	should	take	place.	Considered	

together,	these	suggest	49	unique	pedagogy/activity	intersections	that	could	inform	the	

selection	and	integration	of	technology	or	the	development	of	future	technology	affordances	

and	pedagogical	practices.	Future	research	on	these	elements	should	study	their	impact	and	

identify	best	practices	for	their	application	in	multiple	pedagogical	contexts	of	teaching	and	

learning	in	the	Web	2.0	environment.	
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