


1 
 

 

 

 

 

 

 

 

Education and Information Technology Annual – 2017 

A Selection of AACE Award Papers 

 

 

Edited by 

Theo J. Bastiaens, Ph.D. 

Gary H. Marks, Ph.D. 

 

 

 

 

Published by  

AACE‐Association for the Advancement of Computing in Education 



2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Education and Information Technology Annual 2017: A Selection of AACE Award Papers  
(ISBN # 978‐1‐939797‐28‐5) is published by 

AACE, PO Box 719, Waynesboro, NC 28786, USA 

E‐mail: info@aace.org  

© Copyright 2017 by AACE  

www.aace.org Available at http://www.aace.org/bookshelf.htm 
 

 
 



3 
 

Introduction 
 

The Association for the Advancement of Computing in Education (AACE), http://AACE.org, 
founded in 1981, is an international, not-for-profit, educational organization with the mission of 
advancing Information Technology in Education and E-Learning research, development, 
learning, and its practical application. 

AACE serves the profession with international conferences, high quality publications, leading-
edge Digital Library (http://EdITLib.org), Career Center, and other opportunities for professional 
growth. 

We are proud to present to you this selection of 20 award winning papers from AACE’s 
conferences (http://AACE. org/conf). This year's selection includes papers from the annual 
conference of the Society for Information Technology & Teacher Education (SITE) in Savannah, 
Georgia, the World Conference on Educational Multimedia, Hypermedia and 
Telecommunications (Ed-Media) in Vancouver, British Columbia, the World Conference on E-
Learning in Corporate, Government, Healthcare, and Higher Education (E-Learn) in Washington 
D.C., and Global Learn in Limerick, Ireland. The decision to nominate a conference paper for an 
award was made by peer reviewers. All authors were honored during the conference and 
received a certificate that serves as testimony to their outstanding research and contribution to 
the conference. 

This AACE finest of 2017 book groups the award winning papers in four parts. These four parts 
provide a timely overview and record of topics that are of primary interest in educational 
technology this year. 

We hope that the reader enjoys this selection as much as we enjoyed working with these cutting-
edge scholars. It is the fifth year that we publish this edition. We are grateful for all the feedback 
and all the nice comments we got on the 2012, 2013, 2014, 2015 and 2016 book. We look 
forward to many new future editions of AACE’s award papers. 

Thank you very much for your support and participation in AACE events and activities. 

Theo J. Bastiaens, Gary H. Marks 
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Part 1 Professional Teacher Development 
 

In our first chapter Authors Lipuma and Reich presents an overview of a 
project undertaken by a partnership between the New Jersey Institute of technology 
(NJIT) and the New Jersey Department of Education (NJDOE) to build an Online 
Professional Learning Exchange (OPLE), a fully online resource, to provide 
professional development (PD) for over 150,000 educators in the state of New Jersey 
that supports face-to-face, blended, and fully online learning situations. A key aspect 
of this effort was the use of video in a variety of ways. The development of the 
OPLE as well as the lessons learned about the categories and parameters related to 
videos are presented. Findings about the key aspects of online digital learning for 
educators are also discussed, along with the results of focus groups and reviews 
conducted on the OPLE. The survey instrument that was designed for use during 
pilot testing is provided along with a discussion of the broader impacts and potential 
implications of this initiative. 

In chapter two author Calahan reports on a design-based research 
investigation where she asked: Can virtual conversations help intermediate-school 
social studies teachers develop professional teaching knowledge? Her analysis of two 
mid-semester virtual conversations suggests participants with less discipline-specific 
connections seemed to develop professional teaching knowledge for social studies 
teaching-and-learning.  

In chapter three authors Heafner and Petty examine the role of formative 
supports in supporting candidate-learning outcomes in a graduate teacher preparation 
program. They compare performance outcomes for two program tracks: online and 
face-to-face and conclude formative supports impact the preparation of teacher 
candidates in both online and face-to-face contexts. Online program delivery modes 
support greater candidate independence and self-efficacy in teaching preparation 
skills; whereas, face-to-face programs create contexts in which candidates are more 
dependent upon instructors and formative supports to ensure teaching success.  
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Part 2 Gamification 
 

 In chapter four authors Greenhalgh and Koehler examine the effect of 
three kinds of game features—mechanics, themes, and genres—on player enjoyment 
of educational games. Although games are often thought to be more enjoyable than 
other learning activities, there has been little research on how game design affects 
enjoyment. Using data on 208 educational board games from the website 
BoardGameGeek, they examine the overall effect of mechanics, themes, and 
genres—and the specific effect of each individual feature—on players’ ratings of 
enjoyment and found that themes explained the most variance in enjoyment; 
although this confirms that game design does impact player enjoyment, more 
detailed analysis suggests that these particular features do not correspond with 
themes as they are usually understood. Educators who create or implement games 
should therefore holistically evaluate the design of candidate games rather than 
concentrating on superficial connections to subject matter or promised enjoyment. 

In Chapter five authors Vieira and Couthinho carried	out	research	in	an	
effort	to	understand	the	importance	of	mobile	location‐based	games	in	informal	
learning	and	involved	the	design	of	an	urban	game	‐	“MobiGeo”.	MobiGeo	was	
implemented	for	an	outdoor	pedagogical	activity	and	enrolled	a	group	of	173	
seventh	grade	geography	students.	In	order	to	collect	data,	a	questionnaire	was	
developed	and	validated	measuring	three	dimensions	related	to	educational	
games:	motivation,	interaction	and	perceived	learning.	Results	show	that	this	
urban	game	was	an	adequate	activity	to	use	in	informal	learning	environments	
because	it	engaged	students	in	gaming with high degrees of motivation and 
interaction. In fact, while solving the tasks proposed by MobiGeo, students´ 
developed their perceptions of learning, consolidating and acquiring new knowledge 
about the European Union.  

 In chapter 6 author team Horton, Liu, Liu, Kang, Hodson and Zou describe a 
problem-based learning environment designed for sixth grade learners, known as 
Alien Rescue (AR), and summarize recent research relating to it.  The design of the 
program is based on existing research in the areas of motivation and problem-based 
learning. The Authors wish to investigate the manner in which a multimedia enriched 
problem-based learning environment can support learning among a sixth grade 
student population.  Additionally, the design and development of the program is 
planned and implemented using a research and development process that supports the 
requirements of design-based research.  This approach has enabled a number of 
research studies on various aspects student learning performance and motivation.  
Recent research on motivation within AR suggests that the program encourages and 
supports student motivation and enhanced learning outcomes when compared to 
traditional forms of direct instruction in sixth grade science courses. 

In chapter 7 authors Spitzer and Ebner research is not directly about 
gamification although the use of wearable devices is often related to games. The 
authors state that wearable devices, such as smart glasses, are nowadays easily 
available on the market; therefore, these devices could be used to evaluate more and 
more use cases in educational domain. After a short introduction to smart glasses 
functionality, features and user interaction techniques, several use cases are defined 
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and described. To integrate smart glasses into the educational domain, specialized 
information systems and infrastructure is necessary. A basic concept of a suitable 
information system is defined and explained by a sample use case. The main 
advantage of using smart glasses in educational domain is that users can interact with 
the device hands-free therefore (fine motor skills) tasks can be performed while 
receiving visual and vocal support simultaneously. Additionally the teacher/observer 
can evaluate the performance remotely. Wearable devices become better available 
and cheaper, but should only be used in suitable use cases where the learning 
experience could be improved. 
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Part 3 Student Centered, Online Learning Environments 
 
In chapter 8 authors Hatzipanagos and Code reports on the use of digital 

badges to support student learning and promote engagement in higher education. The 
purpose of this open badges intervention was to explore whether open badges can 
support learning in online environments through peer feedback. Findings indicate 
that participants demonstrated engagement attributes that encompass affective, 
behavioural and cognitive indicators, however, the results also showed that the 
learners’ motivation for achieving the badges was opposite of what was expected in 
their projections.  

 In chapter 9 author Parker discusses a study that investigated how online 
university courses could be designed to be more engaging. The study employed a 
design-based research approach in the form of an interpretive, qualitative study. A 
draft framework was developed to guide the design of the course and three iterations 
of the course were implemented and evaluated. Findings suggest that the framework 
was a successful alternative to models frequently used to develop online courses and 
provided learners with greater flexibility and control over their learning. The final 
model and the accompanying guidelines may provide both practical and scientific 
contributions to existing knowledge for designing and implementing sustainable 
online learning within a learning management system. 

Chapter 10 focusses on Flipped Classrooms. Authors Reyna, Davila and 
Meier state that  Flipped classrooms are increasingly used in tertiary institutions to 
engage students in active learning tasks and foster independent learning skills. The 
use of technology such as digital video, screencasts, and interactive presentations is 
impacting the design of flipped classrooms. This creates an opportunity to apply the 
principles of Inclusive Design in the planning, development, and deployment of 
resources used to flip the classroom. The aim of their chapter is to discuss the 
integration of Inclusive Design into the online component of Flipped Classroom 
interventions to cater for a wider range of learners. For this purpose, they reviewed 
the pedagogical foundations of Flipped Classrooms, the advantages, and 
disadvantages of its implementation, and discuss Inclusive Design enablers. The 
authors have identified these enablers to be: visual design, accessibility of documents 
and learning objects, clear learning objectives, inclusive assessments and feedback 
and the incorporation of multimodal representation of the same content.  

In Chapter 11 author Cadieux Boulden explores and evaluates 1:1 computing 
models in K-12 learning environments through the lens of educational philosopher 
John Dewey.  Using some of John Dewey's most salient beliefs on education, her 
chapter provides a framework that analyzes and evaluates this instructional model.  
The chapter also serves as a guideline to provide suggestions to any educators who 
may be interested in or are currently employing ubiquitous computing in their 
schools.  Recommendations for 1:1 computing models are offered around the central 
principles of access, support, and use.   

In Chapter 12 Authors Mehta and Mishra focus on the nature of meaning 
making by 6 participants prompted to think-aloud while watching three short videos. 
Analysis of data indicates that readers make similar intertextual links as they made in 
reading printed text. In addition, readers assumed discourse stances similar to the 
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ones observed in previous research but were often seen to be switching between 
these stances. The chapter concludes with implications for research and practice.  

Chapter 13 deals with the reluctance of faculty to embrace online tools in 
their instruction. Author Leigh Moore-Adams employs survey data from the 2012 
Ithaka S+R faculty survey utilizing a multi-level binary (HGLM) model in order to 
explore the relationship between academic field, gender, age, years of experience and 
years in current position and the likelihood that faculty will utilize online 
technological tools in their instruction. Her analysis found that only gender was a 
significant predictor of faculty online tool usage, when accounting for all other 
covariates, while the other predictors of age, years of experience and years in 
position were only significant when analyzed individually. The cluster variable field 
was not found to be statistically significant.   

In chapter  14 Author Pierce investigates	the	impact	of	online	course	design	
that	aspired	to	develop	ICT	self‐efficacy	and	increase	student	satisfaction,	using	
challenge	based	learning	in	a	community	of	inquiry.	The	instructional	design	
focused	upon	personalized	learning	and	eschewed	many	traditional	tenents	of	
online	teaching	and	learning	significantly	improved	student	ICT	self‐efficacy.	 

In chapter 15	an	author	team	from	Canada	presents	the	Fully	Online	
Learning	Community,	FOLC,	model,	offered	as	a	transitional	model	for	
institutions	addressing	the	challenges	faced	by	higher	education	in	terms	of	
developing	best	practices	in	pedagogy	and	the	implementation	of	online	
learning.	Founded	on	the	ideal	that	education	is	a	fundamental	human	right,	
their	paper	describes	how	fully	online	environments	can	provide	learner‐
centred,	equitable,	and	accessible	learning	opportunities	within	problem‐based	
learning	sandboxes	that	are	co‐designed	and	co‐constructed	by	learners	and	
instructors.	Based	on	anecdotal	and	empirical	evidence,	the	authors	conclude	
that	a	dynamic	and	vibrant	learning	community	can	be	established	in	fully	
online	programs,	and	that	these	communities	can	have	a	democratizing	effect	on	
their	participants.	
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Part 4 Innovation and Change 
 

In	Chapter	16	Authors	Wright	and	Jones	state	that	Innovation	has	been	
labelled	the	currency	of	modern	day	society	(Wright,	2012;	Druker,	1985).	Many	
efforts	have	been	made	to	promote	innovation	in	industry,	and	higher	
education.	However,	less	has	been	done	in	K‐12	education.	In	fact,	innovation	
and	creativity	type	courses	are	often	replaced	with	additional	core	classes	in	a	
need	to	meet	standardized	testing	requirements.	Their	chapter	is	further	
prolonging	the	issue	of	not	fully	preparing	students	for	the	future	demands	of	
the	globally	competitive	workforce	where	innovation	is	highly	valued.	The	
purpose	of	their	study	was	to	investigate	the	reactions	and	abilities	of	middle	
and	high	school	students	before	and	after	engaging	them	in	a	week‐long	
innovation	workshop.	A	pre	post	innovation	assessment	was	administered,	and	
fields	notes	were	collected	to	determine	the	merit	and	value	of	this	intervention.		

In	Chapter	17	authors	Stonier,	Teed	and	Westine	state	that	use	of	
surveys	and	GIS	mapping	allows	one	to	more	readily	examine	spatial	
relationships	that	may	occur.		Greater	attention	may	be	paid	to	understanding	
these	clusters	and	develop	better	individualized	interventions.		The	purpose	of	
their	study	was	to	evaluate	the	bullying	in	a	population	of	nearly	600,000	
students	who	represent	a	population	of	all	the	students	who	attend	public	
school	in	the	state	of	Georgia.		The	study	was	delimited	to	students	who	
attended	grades	6	‐	12	who	completed	the	Georgia	Student	Health	Survey	(2.0).		
Specific	research	hypothesis	examined	geospatial	incidences	of	bullying,	(self‐
report	of	bullies	and	victims)	and	perceptions	of	being	safe	in	school.		Distinct	
spatial	relationships	between	urban	areas	revealed	strong	significant	findings.			

In	chapter	18	an	author	team	of		8	authors	provide	an	overview	of	the	
development	of	a	working	definition	of	Smart	Partnerships	(SP)	in	education	
before	describing	and	analysing	three	potential	SPs	of	which	only	one	is	
identified	as	a	SP.	Also	further	research	and	development	of	SPs	are	
recommended	to	further	understand	SPs	and	to	unleash	the	potential	of	digital	
technologies	in	education.	

In	chapter	19	authors	Cardillo	and	Armstrong	focus	on	interactive	documentary	
films.	Based	on	the	technologies	of	Thomas	Edison	and	The	Lumiere	brothers,	
documentary	films	became	a	source	of	critical	social	expression.		The	next	generation	of	
documentary;	Interactive/Internet	based	documentaries	is	emerging.	And	new	
technologies	have	been	created	for	this	new	genre.		Their	project	used	Content	Analysis,	
The	Delphi	Technique	and	Media	Analysis	to	focus	on	social	change	documentaries	and	
their	creators/producers.		The	new	tools	emerging	in	Interactive	Documentaries	that	allow	
producers	to	become	an	advocate	for	change	through	social	Interactive	Documentary	were	
analyzed	for	suitability.		Finally	a	set	of	processes	(social	media,	documentary	and	design)	
are	described	that	can	be	used	to	develop	and	assess	the	value	and	effects	of	social	change	
documentaries.		

In	the	last	chapter	authors	Sabin,	Snow	and	Impagliazzo	focus	on	the	update	of	
curriculum	guidelines	for		undergraduate	information	technology	degree	programs	by	
2017.	Through	the	auspices	of	the	Association	Computing	Machinery,	a	task	group	
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preparing	the	IT2017	report	conducted	a	self‐administered	web‐hosted	international	
survey	of	computing	faculty	members	about	their	four‐year	information	technology	degree	
programs.	The	current	Chapter’s	authors,	with	the	cooperation	of	the	task	group,	accessed	
the	survey’s	almost	six	hundred	responses.	The	chapter	examines	respondents’	preferences	
in	curriculum	content,	curriculum	configuration,	and	pathways	for	student	transfer	into	
four‐year	programs,	and	English‐language	computing	terms	used	in	program	names.	The	
authors	compare	responses	from	the	United	States	with	responses	from	other	countries	
and	present	findings	that	could	inform	the	IT2017	project.	
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1	Categorization	of	Video	Used	in	a	Digital	Learning	Online	Professional	
Learning	Exchange	for	Professional	Development	by	the	State	of	New	

Jersey	
James	Lipuma	
Jeremy	Reich	

NJIT	
United	States	

lipuma@njit.edu	
jpr36@njit.edu	

	
Introduction	
Incorporating	media	in	education	in	one	or	more	formats	is	not	a	new	concept.	Illustrations	and	photographs	
that	have	been	used	to	aid	instruction	gave	way	to	movies	and	television	broadcasts	which	grew	with	the	
advent	of	VHS	and	DVD.	Digital	media	can	now	be	streamed	through	a	wide	range	of	devices	and	the	use	of	
digital	resources	has	become	a	vital	part	of	education.	Digital	learning	is	herein	defined	as	the	application	of	
digital	media,	information,	and	communication	technologies	for	the	purpose	of	education.	Modern	technology	
enables	learning	to	reach	more	students,	and	the	delivery	of	content	to	be	more	efficient	(reduced	cost),	
differentiated	(students	can	make	us	of	a	digital	resource	over	and	over),	and	effective	(improved	learning	
outcomes).	The	term	digital	learning	as	used	here	is	synonymous	with	commonly	used	terms	such	as	e‐
learning	and	virtual	education.		
	
This	paper	presents	an	overview	of	a	project	to	create	an	Online	Professional	Learning	Exchange	(OPLE)	for	
approximately	150,000	educators	in	the	state	of	New	Jersey.	The	New	Jersey	Institute	of	Technology	(NJIT)	
and	the	New	Jersey	Department	of	Education	(NJDOE)	partnered	to	expend	two	million	dollars	from	
September	2014	to	November	2015	to	design,	build,	test,	and	launch	the	resource	and	interactive	training	
platform	for	teachers	and	school	administrators	in	New	Jersey.	The	following	sections	will	provide	the	details	
of	the	project	along	with	findings	and	next	steps.	
	
Digital	Learning	
Historically,	universities	that	adopted	digital	learning	technologies	treated	the	resulting	delivery	mode	
differently	than	the	education	of	students	who	were	physically	present	in	the	traditional	face‐to‐face	(on‐
ground)	classroom	setting.	The	new	mode	came	to	be	known	as	distance	learning,	distance	education,	or	on‐
line	learning,	whether	the	teachers	and	the	learners	were	separated	by	distance	(synchronous),	time	
(asynchronous),	or	both.	NJIT’s	pioneering	efforts	in	the	1980’s	and	1990’s	focused	largely	on	asynchronous	
distance	learning,	with	some	courses	offered	in	a	synchronous	mode.		
	
Since	then,	digital	learning	technologies	have	been	adopted	to	enhance	the	traditional	face‐to‐face	classroom	
offerings	as	a	means	to	improve	the	efficiency	of	content	delivery	and	expand	out‐of‐class	discussions.	In	
some	cases,	where	the	adoption	of	digital	learning	technologies	within	a	course	reached	a	critical	mass,	the	
actual	scheduled	contact	hours	for	the	traditional	face‐to‐face	classroom	delivery	has	been	reduced,	giving	
way	to	a	third	mode	of	education	delivery	–	hybrid,	or	blended,	learning.	(New	Jersey	Institute	of	Technology,	
2015)	
	
At	the	same	time	as	education	was	adapting	to	the	new	world,	technology	was	changing	as	well.	Once	digital	
media	and	resources	began	to	move	online,	educators	had	to	move	to	those	spaces	as	well.	Virtual	instruction	
has	grown	and	moved	beyond	a	digital	filing	cabinet,	a	means	of	broadcasting	content,	or	a	way	to	receive	
student	work.	Digital	learning	has	evolved.	Most	universities	in	America	now	have	a	learning	management	
system	(LMS)	that	allows	educators	to	plan	a	lesson	and	manage	learner	interactions	with	materials,	
resources,	and	peers.	In	some	cases,	the	instructor	can	take	over	the	learning	system	itself.	Sophisticated	LMS	
platforms	have	created	virtual	classrooms	that	provide	students	the	means	to	engage	in	learning	in	entirely	
new	ways.	
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Digital	media,	information,	and	communication	technologies	are	embedded	as	part	of	daily	life	for	the	
iGeneration	–	in	socializing,	leisure	activities,	information	gathering,	communication,	gaming,	commerce,	and	
learning.	The	iGeneration	does	not	view	their	world	in	terms	of	face‐to‐face,	on‐line,	or	blended;	rather	it	is	all	
one	world	(Rosen,	2010).		
	
In	the	new	world,	curriculum	delivery	expands	independent	of	time	and	place,	yet	allows	for	participation	in	
any	of	the	three	modes:		
	

1. Traditional	Classroom	‐	same	time,	same	place	
2. Synchronous	Distance	Learning	‐	same	time,	different	place	
3. Asynchronous	Distance	Learning	‐	different	time,	different	place	

	
In	all	of	these	modes,	curriculum	delivery	has	faculty	using	active	and	collaborative	learning	methods,	
engaging	students	in	experiences,	emphasizing	higher‐order	cognitive	activities,	interacting	with	students,	
and	challenging	them	academically	(Graham,	2006).		
	
Focus	on	Video	
In	the	new	world	of	digital	learning,	the	video	tape	and	long	clips	of	materials	have	been	replaced	with	short	
videos	posted	on	YouTube.	As	digital	cameras	have	become	ubiquitous	and	the	cost	of	memory	has	become	a	
nonissue,	video	recording	and	sharing	has	become	omnipresent.	However,	in	the	realm	of	education,	there	
are	still	some	challenges	to	overcome.	Though	immensely	more	material	is	now	available,	much	of	it	is	poorly	
made,	inaccurate,	or	incomplete.	Moreover,	though	student	tolerance	of	poor	quality	video	has	grown,	the	
length	of	time	students	will	watch	a	video	has	shrunk,	especially	for	adult	learners.	The	key	is	for	the	content	
to	be	meaningful	and	the	delivery	engaging.		
	
Video	has	a	variety	of	uses	and	is	often	presented	in	several	different	ways.	Most	videos	used	in	education	can	
be	separated	into	categories	based	on	the	production	value,	style	of	presentation,	and	what	is	shown.	Full	
descriptions	of	these	categories	are	provided	in	the	next	section.	
	

1. Video	with	soundtrack,	but	no	audio	content	
2. Lecture	capture	
3. Voice‐over‐PowerPoint	with	screen	capture	
4. Animation	with	audio	or	voice	over	
5. Narrator	intercuts	with	real	world	or	planned	content	
6. Staged	reality	
7. Authentic	capture	/	candid	camera	

	
Video	Categories	
Though	it	would	be	wonderful	to	have	a	studio	and	a	budget	to	produce	videos	for	education,	that	is	not	
always	feasible	or	even	possible.	Consumer	technology	has	made	it	possible	to	do	much	of	the	same	things	
commercial	groups	do	and	allow	with	some	planning,	knowledge,	and	practice,	to	produce	a	good	quality	
finished	product.	
	

1. Video	with	soundtrack,	but	no	audio	content:	
The	viewer	is	expected	to	read	information	or	absorb	the	message	from	images	presented,	often	with	
an	audio	track	playing	music	or	ambient	sound	behind	it.	This	can	range	from	a	simple	PowerPoint	
transformed	into	a	Flash	video,	to	a	moving	slideshow	of	images	and	video	with	poignant	text	or	
labels,	often	with	shocking	cuts	or	controversial	scenes.	

	
2. Lecture	Capture:	

Typically,	a	single	person	presenting	content	to	the	camera	or	in	front	of	a	live	audience.	These	can	
be	short	introductory	talking‐head	style	videos,	much	longer	monologues,	or	delivered	direct	
instruction.	Some	excellent	speakers	use	this	in	a	highly	effective	way	as	shown	in	some	of	the	most	
viewed	TED	talks	on	YouTube.	However,	these	are	often	little	more	than	a	camera	placed	in	the	
corner	of	a	lecture	hall,	with	poor	audio	quality,	and	bad	lighting	that	lasts	an	hour	or	more.			
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3. Voice‐over‐PowerPoint	with	screen	capture:	

A	program	is	used	to	capture	a	computer	screen	and	any	accompanying.	Often,	the	capture	is	of	a	
slide‐show	presentation,	while	the	presented	content	is	narrated.	Many	webinars	are	captured	in	this	
way,	and	include	a	live	window‐boxed	image	of	the	presenter.	This	style	of	video	is	also	used	for	
tutorials	of	programs	and	other	materials.	With	some	planning,	this	type	of	video	can	prove	highly	
effective	and	allow	for	high	audio	and	visual	quality.	It	can	also	lead	to	a	presenter	simply	taking	a	
poor	slide	deck	and	reading	and	recording	what	is	written	out	on	the	screen,	with	no	value	added	or	
concern	for	differences	in	the	demands	of	delivering	a	recorded	presentation.	

	
4. Animation	with	audio	or	voice	over:	

Similar	to	the	voice	over	slide	deck,	but	combines	an	audio	track	with	animation	or	a	planned	
slideshow	to	create	a	short	movie	style	presentation.	This	type	of	video	often	uses	specialized	
programs,	or	needs	post‐production	editing	of	the	pieces,	to	make	an	effective	end	product.	

	
5. Narrator	intercuts	with	real	world	or	planned	content:	

As	the	sophistication	of	production	increases,	it	is	possible	to	merge	some	of	the	basic	forms	
described	above	to	create	a	viewing	experience	that	provides	multiple	voices,	types	of	shots,	and	
locations	in	a	single	finished	video.	Though	it	is	possible	for	this	to	be	done	in	a	single	take,	pre‐
production,	planning,	scripting,	talent	management,	and	post‐production	editing	vastly	improve	the	
quality	of	the	finished	product.	

	
6. Staged	Reality:	

The	interactions	are	prepared	prior	to	filming	and	the	set	is	staged	to	optimize	content	capture.	This	
can	range	from	complete	scripting	and	production,	to	something	far	less	controlled	in	which	a	
situation	is	outlined,	the	players	given	a	prompt,	and	the	resulting	conversations	are	captured	on	
film.	Often,	in	the	less	scripted	situations,	longer	runs	of	video	are	filmed	and	then	edited	to	produce	
the	desired	finished	product.		A	narrator	can	be	used	to	provide	context,	ask	leading	questions	for	
viewer	knowledge,	or	drive	home	points	that	need	to	be	made.	

	
7. Authentic	capture	/	candid	camera:	

The	most	authentic	style	as	the	video	simply	gives	an	accurate	account	of	what	has	transpired.	Many	
times	this	is	used	to	capture	a	demonstration,	lesson,	project,	interaction,	or	activity.	This	is	similar	
to	Lecture	Capture,	but	generally	lacks	scripting	or	preplanning	because	it	is	meant	to	provide	a	view	
of	the	real	world	unfolding	of	a	situation	or	interaction.	

	
These	can	all	be	adjusted	by	the	number	of	presenters	involved.	For	example,	a	lecture	can	be	expanded	to	a	
panel	while	a	staged	reality	can	be	a	single	person	simulating	a	conversation	or	a	group	in	a	roundtable.	In	
either	case,	the	style	of	video	is	similar	and	only	the	specific	elements	are	adjusted.	These	categories	are	not	
meant	to	be	distinct,	but	rather	characterize	major	distinctions	in	style	and	elements.	
	
How	Video	is	Used	
How	video	is	used	instructionally	is	also	important.	Good	practices	in	curriculum	and	instructional	design	
emphasize	constructive	alignment.	This	idea,	first	published	by	Biggs,	states	that	tasks	must	be	aligned	to	
standards	or	the	goals	of	instruction	(Biggs,	J.,	2012).	In	turn,	resources	and	instructional	practices	must	
connect	to	these	goals	as	student	learning	objectives	that	are	specified	and	used	to	plan	and	implement	
learning	activities.	These	must	be	aligned	with	formative	and	summative	assessments	to	reinforce	
interconnections.	This	‘constructive’	alignment	allows	curriculum	and	instruction	to	build	upon	one	another,	
enabling	students	to	gain	far	more	from	the	educational	experience,	and	allowing	educators	to	have	a	clear	
path	to	plan,	teach,	assess,	differentiate,	and	thus	support	all	learners.	Video	can	be	used	synergistically	at	all	
stages	of	the	educational	process.	In	addition,	educators	must	have	continuing	professional	development	
which	can	be	aided	by	the	use	of	video.	Educators	are	thus	able	to	gain	a	greater	depth	and	breadth	of	content	
knowledge	while	seeing	alternatives	and	engaging	with	their	professional	learning	communities,	both	in	the	
school,	and	in	their	respective	disciplines.	
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Videos	play	a	vital	part	in	the	enhancement	of	education.	They	can	explain	content	in	a	variety	of	ways	for	
different	learning	styles	and	be	accessed	at	any	time	and	in	any	place	with	an	ability	to	stream	or	play	digital	
media.	Video	allows	students	to	review	content	as	many	times	as	needed,	stop	to	take	notes,	or	see	material	
for	the	first	time	if	they	missed	class.	Video	also	allows	educators	to	access	demonstrations	and	explanations	
that	may	not	be	available	otherwise	due	to	limits	on	time,	resources,	access,	or	even	safety	issues.	Video	gives	
educators	a	way	to	capture	student	work	for	formative	and	summative	assessment	as	formal	presentations	of	
work	and	explanations	of	knowledge,	as	well	as	providing	an	authentic	view	of	project	completion.	Video	as	a	
summative	provides	an	alternate	avenue	of	expression	that	can	increase	student	interest	and	persistence	on	
task.	Rather	than	being	asked	to	listen	to	a	lecture,	go	home,	read	a	book,	and	return	to	take	a	written	exam,	
students	can	stream	video	to	learn	basic	principles,	see	content	in	action,	see	real	world	examples	and	
applications,	and	then	produce	a	final	project	that	demonstrates	they	have	mastered	the	required	knowledge	
and	can	apply	it	in	a	practical	way.	
	
These	ways	of	using	video	allow	teachers	to	both	expand	the	classroom	outside	of	direct	contact	hours	
through	blended	learning,	maximizes	effort,	cross‐cutting	skills,	and	learning	that	occurs	in	class	as	students	
work	with	technology	as	a	means	of	learning	and	demonstrating	mastery.	
	
The	Partnership	
Due	to	our	interests	and	expertise,	the	New	Jersey	Department	of	Education	(NJDOE)	came	to	NJIT	seeking	to	
build	online	professional	development	for	teachers	to	enable	them	to	understand	recently	developed	
standards	in	English	Language	Arts	&	Literacy	and	Mathematics.	A	partnership	was	formed	between	NJIT	and	
the	NJDOE	to	create	an	Online	Professional	Learning	Exchange	(OPLE).	This	partnership	centers	around	NJIT	
developing	professional	learning	materials	to	be	delivered	in	the	digital	learning	format,	using	video	
resources,	and	leveraging	best	practices	in	digital	learning.	NJIT	designed	and	developed	the	OPLE,	which	
consists	of	a	series	of	persistent	learning	objects	housed	in	the	Moodle	Learning	Management	System	(LMS).	
These	learning	objects	are	applicable	across	disciplines,	grounded	in	authoritative	research	and	good	
practice,	as	well	as	vetted	by	subject	matter	experts	and	government	agencies.	The	OPLE	was	designed	to	be	
simple	to	use	and	provide	accessible	tools	to	help	teachers	meet	standards.	In	this	case,	the	context	was	that	
of	the	Common	Core	State	Standards	for	English	Language	Arts	&	Literacy	and	Mathematics.	The	OPLE	model	
aims	to	improve	educational	efficiency	and	effectiveness	through	the	use	of	modern	tools	of	Information	
Technology	and	Web‐based	learning.	This	project	was	expanded,	with	significant	additional	NJDOE	funding,	
to	also	provide	an	OPLE	for	teacher	and	principal	professional	learning	communities	(PLCs).	See	Figure	1	for	
the	course	map	of	this	OPLE.	
	
A	significant	part	of	the	digital	learning	in	the	OPLE	is	accomplished	by	the	use	of	video.	During	these	
projects,	we	identified	a	series	of	questions	connected	to	the	use	of	video	by	educators.	Through	our	series	of	
interviews,	focus	groups,	and	pilot	testing,	it	became	evident	that	there	are	several	barriers	to	the	use	of	
video	by	educators,	as	well	as	a	range	of	access	issues.	One	of	the	first	barriers	identified	relates	to	bandwidth	
issues	for	streaming.	Another	barrier	relates	to	restrictions	of	access	to	sites	by	district	IT	departments.	
These	observations	have	led	to	a	discussion	with	the	NJDOE	office	of	educational	technology.	
	
Video	Use	Survey		
As	an	outgrowth	of	the	work	for	the	partnership	with	the	NJDOE,	NJIT	has	begun	a	research	project	around	
the	use	of	video	as	a	tool.	Preliminary	investigations	into	existing	expertise	were	performed	and	experts	in	
Instructional	Design	and	online	learning	were	consulted	regarding	the	best	practices	in	use	of	video	for	all	
phases	of	the	teaching	process	and	as	part	of	teacher	ongoing	professional	learning.	During	the	OPLE’s	
development,	several	educators	and	associated	persons	began	a	discussion	with	the	PI,	Dr.	James	Lipuma	
about	how	one	might	better	leverage	video	in	and	outside	of	the	classroom.	This	has	led	to	preliminary	design	
efforts	to	develop	a	survey	to	investigate	those	areas	outlined	in	this	proposal.	The	PIs	are	already	working	to	
produce	the	necessary	survey	tools,	make	the	needed	connections,	and	test	the	survey	instrument	with	a	
select	group	of	school	districts.		
	
As	part	of	the	PIs’	ongoing	work	with	the	NJDOE,	it	has	become	clear	that	there	is	significant	need	for	an	
understanding	of	the	current	state	of	access	to,	and	use	of,	video	for	instruction	in	schools	in	NJ	and	in	
America.	This	project	will	design,	develop,	and	administer	a	survey	to	educators	in	NJ	in	order	to	gather	data	
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on	barriers	to	utilization	of,	practices	related	to,	and	attitudes	towards,	the	use	of	video	in	professional	
development,	instruction,	and	assessment.	The	survey	will	be	administered	twice	to	establish	a	baseline	and	
identify	change	over	time.	The	basic	research	questions	given	below	will	be	used	to	design	and	develop	an	
email‐based	survey	that	will	be	delivered	to	all	educators	and	administrators	in	the	state	of	NJ.	The	survey	
will	be	administered	twice	during	the	project,	each	time	within	a	26‐week	window	based	on	response	rate,	
school	calendars,	and	other	situational	factors.	The	pool	of	educators	(both	teachers	and	administrators)	for	
the	survey	is	drawn	from	the	pool	of	591	active	school	districts	in	NJ,	with	1997	Elementary	schools	and	507	
secondary	schools	serving	1.37	million	students	
	
Based	on	conversations	with	the	NJDOE	IT	section,	NJ	has	made	a	concerted	effort	to	increase	bandwidth	in	
districts.	This	should	mean	school	classrooms	have	the	ability	to	stream	content,	but	many	issues	and	
barriers	still	exist.	Though	technology	use	in	schools	is	increasing	with	the	advent	of	iPads	and	Chromebooks,	
NJ	is	a	home	rule	state,	so	each	district	can	establish	a	technology	use	policy	for	teachers	and	schools	that	
includes	what	devices	can	be	used	and	what	sites	are	blocked	or	permitted.	This	leads	to	a	situation	in	which	
teachers	have	access	to	differing	levels	of	technology,	technology	support,	constraints	on	their	use,	and	a	
variety	of	differing	backgrounds.	The	objective	of	the	survey	is	to	better	understand	the	following	factors	tied	
to	use	of	video	and	multimedia	objects	by	teachers	in	NJ.	
	
Research	questions	

1. What	are	the	barriers	to	using	video	in	classrooms?	
2. How	do	educators	use	video	in	the	classroom?	For	example,	commonly	identified	uses	in	research	

literature	include:	
 for	learning	content	
 for	teaching	content	
 for	demonstration	
 for	extension	
 for	assessment	

	
3. What	is	the	opinion	of	educators	and	administrators	towards	the	use	of	video	in	the	range	of	teaching	

activities?	
	
Expected	Benefits	of	the	Project	
Maybe	some	hypotheses	here	and	understanding	needs	of	teachers	and	educators	e.g.	toward		

 Constructive	alignment	
 Video	solutions	for	assessment	of	real	science	presentations	
 Authentic	assessment	
 Online	education	
 Video	production	
 Practical	delivery	of	education	using	video	
 Video	repository	of	scientists	
 Supposition:	vast	majority	of	people	using	video	–	kit	video	or	textbook	provided	video	(comes	with	

the	book	or	project	–	planned	instruction	–	as	part	of	canned	unit)	Assume	least	used	is	for	project	
analysis	or	presentation	(assessment	phase)	predict.	Seems	these	are	true	but	we	don’t	know.	Does	
something	indicate	other	trends?	

 How	results	might	be	used	depending	on	how	they	turn	out.	Educators	and	admin	will	be	better	able	
to	devise	strategies	

	
Once	the	data	is	gathered,	it	will	be	reduced	and	analyzed	to	find	trends	and	correlations.	In	addition,	geo‐
mapping	of	the	data	will	be	used	to	find	significant	data	trends	by	geographic	and	socioeconomic	data	related	
to	school	districts.	
	
Broader	Impacts	
Once	analyzed,	the	data	obtained	has	the	potential	to	enable	educators	to	plan	for	the	future	by	leading	them	
toward	the	more	effective	application	of	video	technology	for	teacher	professional	development	and	student	
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learning	and	assessment.	The	dissemination	of	survey	results	will	provide	teachers	and	administrators	with	
the	information	necessary	to	help	them	improve	education	at	all	levels.	In	addition,	it	will	allow	those	
designing	professional	development	activities	to	become	more	focused,	effective,	and	efficient	in	their	efforts.			
	
The	gathering	and	analysis	of	data	for	this	project	will	have	broad	impacts	in	the	state	of	NJ	and	beyond.	By	
making	contact	with	educators,	administrators,	and	others	in	related	fields,	we	will	initiate	a	vital	
conversation	around	the	key	features	and	challenges	for	video	use	in	teaching	and	learning.	Knowing	what	is	
done	by	those	on	the	front	line	of	education,	and	their	attitudes	towards	video,	will	allow	both	better	
professional	development	and	better	resource	development	activities	to	be	planned	and	implemented.	
Resources	will	be	used	more	effectively	to	accomplish	goals	and	students	will	benefit	from	the	effective	use	of	
video	at	all	stages	of	the	instructional	process	(planning,	implementation,	and	assessment).	By	heightening	
the	awareness	of	the	full	range	of	ways	in	which	videos	can	be	used	and	the	types	of	video	mediums	available,	
all	parts	of	the	process	of	education	will	benefit.		
	
Perhaps	the	most	overlooked	aspect	of	video	is	its	potential	to	provide	alternate	avenues	of	expression	and	
assessment	in	the	classroom	and	a	way	to	connect	with	those	being	taught	STEM	literacy	across	the	
curriculum.	By	breaking	down	the	walls	that	exist	within	classrooms	and	schools,	dissolving	the	rigid	
adherence	to	time	and	place,	and	shifting	the	use	of	video	away	from	a	replacement	for	instruction	to	a	tool	
for	instruction,	all	STEM	education	in	America	can	benefit.	Through	this	study,	we	will	make	a	significant	step	
towards	the	full	understanding	of	the	power	of	video,	and	how	it	is	currently	being	used	in	schools.	
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Figure	1	:	Course	map	for	the	Online	Professional	Learning	Exchanges	available	at	http://www.online‐
plc.org/	
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Introduction 
  

Improving “teacher effectiveness” constitutes the heart of many current education reforms.  Some 
initiatives (e.g., Race to the Top, the Gates Foundation’s Measure of Effective Teaching) concentrate on developing 
teachers’ ability to increase students’ performance on standardized exams (Engel, Jacob, & Curran, 2014; Harris, 
Ingle, & Rutledge, 2014).  Other approaches focus on increasing teachers’ effectiveness by promoting their 
professional knowledge (Borko, Koellner, Jacobs, & Seago, 2011; Hiebert & Morris, 2012; Meirink, Meijer, 
Verloop, & Bergen, 2009).  This latter strategy was my starting point for developing an innovative professional 
development (PD) program for in-service social studies teachers.  A top priority was to employ technology-
enhanced learning materials (see Matuk, Linn, & Eylon, 2015) in ways consistent with best-practices for using 
digital resources as teacher-support (see Hicks, Lee, Berson, Bolick, & Diem, 2014; Wilson, Wright, Inman, & 
Matherson, 2011).  While online teacher PD and virtual conversations are not new (Boulos, Maramba, & Wheeler, 
2006; Merryfield, 2000) many scholars insist more scientific investigations into their effectiveness are needed to 
better understand potential impact of design features and implementation schedules (Dede, Ketelhut, Whitehouse, 
Breit, & McCloskey, 2008).  

Here, I report on only one component of my PD program: participants’ virtual conversations. Twice during 
the academic year, teachers (1) explored and interacted with digital educative curricula, and (2) participated in week 
long, asynchronous virtual conversations.  These mid-semester online collaborations were designed as opportunities 
for participants to reason together and socially construct a more robust schema about social studies teaching-and-
learning.  The virtual conversations also served as shoulder-tap reminders of the wise-practice pedagogy I promoted 
in four complementary face-to-face PD sessions. 
 
Objectives  
 

While many notions exist to operationalize teachers’ PD, I find the theory of “professional teaching 
knowledge” particularly relevant.  Hiebert, Gallimore, and Stigler (2002) suggest that a professional teaching 
knowledge (PTK) would integrate teachers’ practical understanding of orchestrating classroom events with 
researchers’ wise-practice suggestions derived from scientific investigations.  To help teachers develop PTK, I 
designed a series of digital educative curricula: online curriculum resources illustrating a wise-practice pedagogy 
that were also scaffolded to facilitate teacher- learning (Author, 2013, 2014; see Beyer & Davis, 2009; Davis & 
Krajcik, 2005).  While my investigation’s overarching research question concerned “sustained, collaborative PD 
experiences,” in this proposal I concentrate on the following sub-question: Can virtual conversations help 
intermediate-school social studies teachers develop professional teaching knowledge? 

 
Theoretical Framework   

 
This study is nested within a socio-cultural theory of mediated action (Vygotsky, 1931; Wertsch, 1995) that 

asserts humans’ learning is closely related to their cultural, institutional, and historical contexts (Otero, 2003).  
Therefore, learners’ participation in social interactions is of particular interest; so, too, are specific environmental 
features that may facilitate learners’ sense-making.  Theorists refer to these features as “cultural tools,” positing that 
learners—consciously and unconsciously—act upon them to construct knowledge (Furberg, 2009).  I theorized this 
study’s participants would use the digital curricula, their PD experiences, and their virtual conversations as “tools” 
to further develop their understanding and practice of teaching. 
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Method and Data Sources  

 
I developed a type of design-based research experiment with rich data-triangulation to explore an 

intervention and in an authentic setting (see Brown, 1992; Denzin, 2009; Design-Based Research Collective, 2003; 
Peneul, Fishman, Chen, & Sabelli, 2011).  It was a design experiment because it built on previous iterations of 
educative curricula to continuously refine the design and use of ECMs for promoting PTK.  My subsequent analysis 
generated data-based speculations about the possible influence the intervention may have had on participants 
(Collins, Joseph & Bielaczyc, 2004).  
 
Participants 

 
I found participants through a purposive, criterion sampling (Creswell, 2012). I contacted public school 

systems’ curriculum directors, principles, and department chairs to find a social studies department agreeable to a 
thirteen-month commitment to face-to-face and online PD that featured implementing lessons that were (a) 
collaboratively planned, (b) informed by digital educative curricula, and (c) nested within an inquiry-based 
pedagogy.  Here I draw from my larger study to report on my work with Rural Intermediate School (pseudonym); 
the teachers in Appendix A (all pseudonyms) constituted its social studies team.  

 
Data collection and analysis 

 
My study’s data points were (1) pre-intervention interviews and observations of instruction, (2) a four-

phase intervention spanning more than one academic year, and (3) post-intervention interviews and additional 
observations of instruction (Appendix B).  

The first and fourth phases of the intervention were intensive PD sessions that occurred face-to- face in the 
summertime (Summer I, Summer II).  Because the second and third phases occurred during the academic year 
(Fall/Spring), I modified the PD intervention to accommodate the teachers’ inevitably busy schedules.  I 
supplemented face-to-face sessions with online PD opportunities.  The week prior to a face-to-face session, teachers 
interacted with an interactive online lesson plan onto which I had strategically grafted four educative hyperlinks: 
pop-up windows with brief pedagogical explanations, short videocases, and discussion prompts.  The teachers 
responded to the discussion prompts and thus participated in a week long, asynchronous, virtual conversation to 
reason together about powerful social studies teaching-and-learning.  Logistically, each lesson contained four 
potential discussion threads, one for each tenet of the wise-practice pedagogy I promoted.  

I read all data multiple times, organized it chronologically, and created case records.  I then analyzed cases, 
looking closely at the participants’ words and actions for codes to describe their experiences (Huberman, Miles, & 
Saldana, 2013) and answer my sub-question. 

 
Discussion 

Because of space limitations, below I provide only a small sample of one finding.  I investigated the ways 
in which virtual conversations might help intermediate-school social studies teachers develop PTK.  Despite the 
inability to isolate all variables (e.g., face-to-face PD sessions, school and department cultures, etc.) and evaluate 
them independently, my data analysis suggests that a few participants’ experiences with the virtual conversations 
helped them begin to develop PTK.  Below I organize my discussion by an emergent theme.  
 
Meaningful discourse 

 
Three participants—Stella, Jamie, and Florence—engaged in meaningful discourse of professional ideas in 

both the Fall and Spring virtual conversations.  The following example from the Fall semester demonstrates their 
willingness to earnestly reason about pedagogy:  

Stella: I like formal discussions, but students don’t. At least mine don’t. Do y’all’s students 
like discussions?  

Jamie:  When leading discussions, you have to have a lot of guiding questions that the 
students want to answer and then they will begin to participate.  

Florence:  I like to make history current with current events and make connections to students’ 
lives.  
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Stella:  Mine want to talk, but I feel that they need a lot of help to have productive talk 
instead of just talking about nothing, you know? Sometimes it feels like I have to do 
too much to help that it’s mostly me even when I want it to be them  

Jamie:  Maybe if we ask better questions...  
Stella:  Makes sense.  
 

In the above virtual conversation, Stella responded to the digital curriculum’s educative prompt by posting 
a question.  Jamie and Florence answered; however, they did not address Stella main idea (students’ dispositions).  
Instead, they shared experiences with students’ participation in discussions; Florence then mentioned promoting 
student-involvement.  Stella acknowledged her students tend to participate, and then moved the conversation 
forward.  She questioned how to improve the quality of discussions.  This exchange ended when Stella accepted 
Jamie’s suggestion of higher caliber questions.  

The participants’ discourse was far from profound; however, they seemed genuinely invested in a 
meaningful dialogue about their craft.  The teachers reacted to the digital educative curricula and videocase by 
sharing experiences and insights about teaching; they deliberated about useful strategies to improve students’ 
learning outcomes.  Again, this professional discourse was facilitated solely by the prompt embedded within the 
study’s digital educative curriculum.  

Participants’ Reactions to Videocases and their Connections to Face-to-Face Sessions are additional 
emergent themes I intend to describe in the final paper and its presentation. 

 
Implications   

 
Again, space limitations allow me to only briefly share a small sample of one implication. (NOTE: In the 

full paper, I plan to have already discussed the teachers’ participation in both semesters’ virtual conversations, and 
their interactions with the digital educative curriculum and videocases.)  
 
Fewer connections may motivate 

 
An implication is that teachers with fewer connections to discipline-specific teaching (content knowledge 

and experience) may benefit most from virtual conversations concerning pedagogy.  In some cases, less knowledge 
of content-specific pedagogy may stimulate teachers’ intrinsic motivation to hone their craft.  In college, both 
Florence and Stella earned degrees and teaching licensure in fine arts (dance and music, respectively).  They each 
then passed the state’s content knowledge test for licensure in intermediate social studies.  Thus, they had no formal 
schooling in social studies methods. Instead, they developed social studies strategies “on the fly... talking to and 
watching others” (Florence, pre-interview, Summer I).  More than other participants, these two teachers seemed to 
thoughtfully engage the digital educative curricula and earnestly participate in the virtual conversations.  

During the Spring semester’s online collaboration, Stella said she wanted to help students experience 
“productive talk instead of just talking about nothing” and “I want it to be them (talking).”�She also said: “I would 
like my students to become good citizens, more independent thinkers by (me) setting the criteria and then stepping 
back. They can even collectively come up with an answer.”  Above, Stella demonstrated her comprehension of an 
idea presented to her in the digital educative curricula: the wise-practice pedagogy tenet active.  The online materials 
promoted students socially constructing knowledge and reasoning together about public concerns.  Referring to that 
model of instruction, Stella said: “I want to be able to effectively incorporate this into my teaching.”  Likewise, 
Florence acknowledged how a teacher in a videocase “wasn't all that concerned with a right or wrong answer, but 
them (students) supporting their responses with evidence” (Spring semester). She said that she wanted “to 
incorporate more short conversations” in her teaching repertoire and that “although it’s hard, we’ve got to allow 
students to discuss democracy’s problems and come up with solutions” (Spring semester). 

Simply parroting wise-practice approaches is not consistent with developing PTK.  However, the above 
comments suggest the teachers valued the reform strategy; they considered it worth emulating. Teacher-change is 
often gradual and incremental (Koellner, et al., 2007; Rytivaara & Kershner, 2012); thus, attributing value to the 
tenets of wise-practices may be an important first step to further development.  Here, the two teachers with the least 
knowledge of content-specific pedagogy seemed the most motivated to improve their craft.  Some researchers have 
drawn similar conclusions concerning teachers with few links to their teaching discipline (see Kohlmeier, et al., 
2014; Saye, et al., 2013). Others have suggested that novices with little content-specific teaching skill, particularly if 
they are reform-minded, may be more motivated to engage innovative strategies (Garet, Porter, Desimone, Birman, 
& Yoon, 2001; Reynolds, 1995).  
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Mediating Virtual Conversations and Cognitive Fatigue are additional implications I intend to describe in 
the final paper.  

 
Conclusion   

The thirteen-month investigation attempted to identify possible influence of an innovative PD approach on 
in-service social studies teachers’ PTK.  However, here I report on only one PD component: the participants’ virtual 
conversations.  My findings and implications may help the field continue to address the lack of truly effective PD: 
“the most serious unresolved problem for policy and practice in American education” (Sykes, 1996, p. 465).  

To more clearly assess the participants’ development of PTK, I recruited teachers unfamiliar and 
unpracticed in the wise-practice pedagogy I promoted.  By the end of the study, no participant in this study moved to 
fully integrate the model.  However, a few teachers’ online experiences offer promising evidence that virtual 
conversations facilitated by digital educative curricula can help teachers begin to recognize and value tenets of a 
wise-practice pedagogy.  

There is much yet to learn about integrating digital educative curriculum and virtual conversations into 
effective PD learning environments.  I hope this work and its innovative design (e.g., digital educative curricula, 
virtual conversation prompts embedded within videocases, face-to-face sessions complementing online PD) provide 
guidance for additional research.  
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Appendix A: Participants, Rural Intermediate School 

Name 
Total Years Teaching 

Years 
 Teaching  

Social Studies 

Schooling  
with middle grades social 

studies teaching 
certification

Courses Taught 

Stella 
7 

3 BFA degree in music World history to 1450 
World history from 1450

 

Giovanni 
16 

16 BS degree in business State history 
World history from 1450

Dante 
3 

3 BA degree in history World history to 1450 
World history from 1450

 

Beatrice  
12 

9 BA degree in speech with 
K-6 teaching certification; 
National Board certificate 

in Middle Childhood 

World history to 1450 
World history from 1450

 

Florence  
2 

1 BFA degree in dance State history 
World history from1450 
 

Virgil 
2 

2 BA degree in history World history from 1450
 

Jamie  
5 

3 BA degree in history Curriculum Coach for all 
content areas K-8 
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Appendix B: Data points and collection schedule 

Data Point Collected Source of Data 

1. Pre-interview, and  
     observation of instruction 

Summer I (a) Interviews 
(b) Observations of instruction  
       and field notes  
(c) Develop an activity 
 

2. Four-phase intervention 
 
 

 
 

Summer I (F2F)  

Fall (Online, F2F) 

Spring (Online, F2F) 

Summer II (F2F) 

F2F 
(d) Experience wise-practice pedagogy  
(e) Exploration of digital curriculum 
(f) Collaboration to develop and  
       implement a lesson 
(g) Observation of instruction and field    
       notes  
 
Online 
(h) Exploration of digital curriculum 
(i) Participation in virtual conversation(s)

3. Post- interview, and   
     observation of instruction 

Summer II (j) Interviews 
(k) Observations of instruction 
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Introduction 
 

Using edTPA data, a nationally accepted assessment tool for evaluating teacher candidates’ knowledge and 
skill preparation, this study provides data informed evidence of the effects of formative assessments on candidate 
learning outcomes.  At a large urban university, researchers collected summative performance data from candidates 
completing both F2F and 100% online teacher preparation graduate programs.  Within both program tracks, there 
were two subgroups that either received or did not receive formative supports for edTPA throughout their teacher 
licensure program. Data from fifteen rubrics comprising the edTPA performance instrument were used to examine 
the association between formative assessment and learning outcomes of teacher candidates.  Candidate scores on 
rubrics were determined by external evaluations conducted by Pearson.  All Pearson assessors are calibrated and 
inter-rater reliable is assured.  Comparisons of edTPA results for all rubrics and for mean edTPA scores were made 
using Cross-tabulations, MANOVA and Bonferoni post-hoc tests.   

 
Review of Literature 

 
Formative Assessment  
 
 Assessment is a composite of the use of assessment for learning (formative assessment) and assessment of 
learning (summative assessment).  Combined these assessments work in tandem to promote ongoing and substantive 
growth (Harlen, 2005; William, Lee, Harrison, & Black, 2004).  Formative assessment uses insights about a learner's 
current understandings to alter the course of instruction and thus support the development of greater competence 
(Shepard, 2005).  Several studies demonstrate that innovations designed to strengthen the frequent feedback that 
candidates receive about their teaching and learning yield substantial learning gains (Black & William, 1998; 
William, Lee, Harrison, & Black, 2004).  The perceptions of prospective teachers and their role in self-assessment 
are considered alongside analysis of the strategies used by instructors and the formative approaches incorporated in 
such systemic processes as mastery learning (Black & William, 1998).  Formative assessment as mastery learning 
also facilitates self-regulation.  Research consistently finds that the self-regulation of cognitive and affective states 
supports the drive for lifelong learning by: enhancing the motivational disposition to learn, enriching reasoning, 
refining meta-cognitive skills, and improving performance outcomes (Bloom, Madaus, & Hastings, 1981; Clark, 
2012). Thus, formative assessment has considerable potential to enhance learning and candidate preparation 
(William, 2011).   
 
Teacher Preparation  
 

Knowing that a teacher education program’s graduates affected P—12 student learning may be important, 
but knowing how the program prepared their graduates to affect learning is critical for ongoing educational reform 
efforts (Diez, 2010). Teaching, a metacognitive process has implications for the design of teacher education 
programs. It is argued that candidates require supports in examining research on teaching and how teachers learn to 
teach, and that existing research on teacher cognitions, teachers' knowledge, and the context of teachers' learning has 
potential to extend our understanding of the role of formative assessment in teacher education (Calderhead, 1989). 
Examining the various facets of teacher preparation with respect to formative assessments suggests that as candidates 
engage in authentic practice and learn to reflect on their practice they develop self-related skills that support ongoing 
professional growth that ultimately shapes their classroom success (Marcos & Tillema, 2006; Jay & Johnson, 2002; 
Zeichner, 1994).  Programs should aim to help prospective teachers learn how to teach from studying teaching in a 
systematic, scaffolded, and visible manner (Hilber, Morris, & Jansen, 2007).  The emphasis is on making visible the 
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nuanced pedagogical knowledge, skills and practices of the expert practioner for the novice.  Learning the intricacies 
of the pedagogue includes knowing the processes of planning, enacting, interpreting, assessing, reflecting, and re-
creating (Hollins, 2011). The focus is on the relationship between characteristics of the learner, the learning process, 
pedagogy, and learning outcomes.  In teacher preparation, these understandings manifest in the epistemic practices of 
focused inquiry, directed observation, and guided reflective practice which facilitate how candidates come to 
understand the anatomy of pedagogical practice (Hollins, 2011).  

 
Performance Based Assessment in Online Learning 
  
 Performance-based learning and assessment represent “a set of strategies for the acquisition and 
application of knowledge, skills, and work habits through the performance of tasks that are meaningful and engaging 
to students” (Hibbard, 1996).  Performance-based assessments are used to determine readiness of teacher candidates 
to enter the teaching profession. In addition, teacher performance assessments are appealing because they promote 
teacher learning and reflective practice (Chung, 2008). According to Sweet (1993), there are several methods that 
been used successfully to assess performance including; 1) open-ended or extended response exercises that require 
students to explore a topic orally or in writing, 2) extended tasks that require sustained attention in a single work 
area and are carried out over an extended period of time and 3) portfolios that include a variety of performance-
based work. Many performance-based assessments have been found to be effective.  
 Osborn and Neill (2005) suggest several strategies for enhancing assessment in online learning. These 
strategies include: 1) strive for authenticity, 2) provide learners with the tools and information they need, 3) create an 
online environment that supports authentic assessment, and 4) provide opportunities for practice and feedback. 
Moallem (2004) identifies the potential of the online learning environment for a student-centered, project-based, 
performance-based assessment system. Moallem argues that this type of assessment system supports measuring 
learning more authentically, fosters individual and group learning activities, enables students to display critical 
thinking skills, and emphasizes the integration of assessment and instruction. 
 edTPA is currently the most widely used national assessment of teaching performance.  Over thirty states 
use this performance assessment as a certification requirement and measure of candidate learning outcomes, a 
component of CAEP accreditation.  edTPA is comprised of three performance tasks. Task 1, Planning for Instruction 
and Assessment, requires teacher candidates to identify a learning segment that they will plan, teach and assess 
student learning. The teacher candidates must develop a three to five hour learning segment consisting of three to 
five daily lessons. They must also develop all instructional materials and assessments that comprise the learning 
segment. Finally, teacher candidates write a planning commentary for their learning segments in which they provide 
rationale for instructional decision making. Task 2, Instructing and Engaging Students in Learning, examines a 
candidate’s teaching to determine readiness for the classroom. For this task, teacher candidates are asked to submit 
one to two videos with lengths of 10 to 20 minutes each, depending on the licensure area. The candidate must also 
submit an instructional commentary in which they respond to certain prompts, allowing them to critically analyze 
their instruction. Task 3, Assessing Student Learning, requires teacher candidates to select three student work 
samples and provide thorough feedback to each student. They then analyze the findings from these three students and 
common errors of the whole class. Teacher candidates complete an assessment commentary in which they discuss 
the common errors of their students and plans to support these students in future instruction based on these findings.  
Researchers (Darling-Hammond, Newton, & Wei, 2013; Peck, Singer-Gabella, Sloan, & Lin, 2014) purport the value 
of edTPA as a tool for improving practice in teacher education and significant predictor of teacher readiness and 
subsequent effectiveness.  edTPA can provide motivation and direction for continuous program improvement efforts 
associated with efforts to more effective support candidate learning in a systemic approach.  
 

Method 
 
In this study we sought to understand how formative assessment affected online and face-to-face candidate learning 
outcomes as measured by edTPA.  Our research questions that guided this study are:  
 

1. For candidates who engaged in formative edTPA program supports, were there differences in mean and 
summative performance by program track: Online or Face-to-Face?   

2. For candidates who did not receive program formative supports for edTPA, were there differences in mean 
and summative performance by program track: Online or Face-to-Face?   

 
Study Context.  The Graduate Certificate in Teaching program is an 18-hour (6 course) program that 

culminates in initial teacher licensure.  Prospective teachers in this program are both lateral entry teachers and 
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second career individuals. Lateral entry teachers are practicing teachers who are concurrently teaching and taking 
courses to obtain a teaching license. Candidates who are admitted to the Graduate Certificate in Teaching program 
hold a baccalaureate degree in the content area of licensure they are pursuing or they hold a baccalaureate degree in a 
different content area while also holding 24 hours of coursework in the content area of the licensure area they are 
pursuing. This helps to insure that students enter the program with background content knowledge. The Graduate 
Certificate Program can be completed in about four semesters. 

edTPA formative supports are embedded in early coursework so that students did not get to student teaching 
without knowing what edTPA is and without knowing and understanding the three tasks required of edTPA and the 
15 rubrics used to score the edTPA work product.  When candidates begin the program, they participate in an edTPA 
orientation.  This is either facilitated synchronously online or face-to-face for all candidates depending on program 
track.  In the Planning for K-12 Instruction course, the first course within the initial licensure graduate degree, 
candidates complete an abbreviated Task 1.  Candidates create two consecutive lessons of a single learning segment 
and complete written commentary in which they respond to various prompts regarding Task 1.  Candidates learn 
about academic language demands in the Integrating Reading and Writing Across the Content Areas course and 
cultural assessments of students as well as differentiation approaches in the Diversity in Education course.  Both are 
skills evaluated in Task 1.  Next, candidates revisit these skills as they develop abbreviated Task 1 and Task 2 
examples in their Content Area Methods course.  This is a mid-point formative assessment of candidate learning.  
Even though many supports for edTPA are provided throughout the licensure program, formative supports continue 
during the student teaching semester as candidates learn data literacy and the convergence of knowledge and skills 
by pulling together all tasks with the addition of Task 3 – Assessing Student Learning.  Candidates plan and re-plan, 
enact and re-enact teaching, interpret and re-interpret student outcomes, assess, re-assess, and reflect on pedagogical 
decision-making through a formative cycle of learning how to teach. 

 
Sample.  edTPA data were collected for one year for all program completers enrolled in a graduate 

certificate in teaching degree at an urban institute in the New South.  This program uses two modes of delivery: 
online and face-to-face.  Students enrolled in the face-to-face program take all courses on campus during the 
academic year (fall and spring).  The online program offers courses during three semesters: fall, spring, and summer.  
Each program mode uses rolling enrollments.  The sample for both program structures included all degree 
completers during the 2014-2015 academic year.  The sample included 84 graduate students who were enrolled in 
the graduate internship, the final course of the program degree, during fall 2014 (nFall=42) or spring 2015 (nSpring=42).  
Half of the total sample (n0nline=42) were online learners and the other half (nF2F=42) were face to face (F2F) 
students.  Subgroups were created for online and face-to-face prospective teachers who received and did not receive 
formative supports during their graduate licensure program.  Distribution of participants by subgroups was as 
followed: nF2F/Formative=23, nF2F/No-Formative=19, nonline/Formative=31, nonline/No-Formative=11.  Steps were taken in data analyses 
to control for group size differences.  Data are restricted at this institution and demographic information could not be 
reported on the program samples.   
 

Procedures.  Initial comparisons were made to determine if there were statistical differences within groups 
between fall and spring degree completion timeframes.  There were no statistically significant differences between 
semester group summative edTPA rubric scores as determined by one-way ANOVA (F(1,82) = .050, p = .824) or in 
average rubric mean scores as determined by one-way ANOVA (F(1,82) = .007, p = .933). The semester in which 
candidates completed their program was not associated with performance differences.  Therefore, fall and spring data 
were collapsed for formative assessment comparisons by program track (online or face-to-face).       

Next steps in data analysis were to address research questions of this study.  Using edTPA rubrics we 
conducted a one-way ANOVA to examine group differences in overall teacher performance for candidates 
completing a 100% online licensure program compared to candidates completing a traditional, face-to-face licensure 
program.  Then we conducted an ANCOVA to determine if formative assessments were associated with learning 
outcome differences within program tracks.  Homogeneity of variance was calculated for each ANOVA to examine 
if group size affected significance.  In each, homogeneity was maintained. Additionally, we conducted univariate 
analyses for each of the fifteen rubrics that measure teacher effectiveness in their abilities to design, deliver, and 
assess instructional pedagogy in association with student learning outcomes. We included in our analysis effect size 
calculations using Cohen’s d for summative and mean scores as well as each individual rubric scores.  To further 
explore group comparisons, we included descriptive statistics for all edTPA performance scores. 
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Results 

 
Results indicate no statistical difference between mean online and F2F teacher candidate performance on 

edTPA.  There were no statistically significant among online and face-to-face group differences in summative 
edTPA rubric scores as determined by one-way ANOVA (F(1,82) = 3.132, p = .081) or in average rubric mean 
scores as determined by one-way ANOVA (F(1,82) = 2.569, p = .113). Online teacher preparation produced similar 
learning outcomes on edTPA as F2F coursework.  Formative assessments also did not result in statistical differences 
across groups (see Table 1).  Calculations of Cohen’s d revealed moderate effect sizes.  
 

Table 1 
ANOVA Table for Summative edTPA Scores and Mean Rubric Scores for Formative and Non-formative Group 

Comparisons 
edTPA Final Scores df F Partial eta- squared p 

Summative edTPA 80 1.511 .050 218 

Mean edTPA 80 1.086 .054 . 360 
P < .05 
 

In our next data analysis phase, we examined within group differences.  Candidates who completed the 
100% online program without formative assessments scored the highest of the four subgroups.  In contrast, tace-to-
face candidates who did not receive formative supports had the lowest summative and mean edTPA scores (see 
Table 2).  While formative assessments helped on campus program candidates, it had an inverse effect for online 
students.  All mean scores were within the upper limits of national recommended professional performance standard 
range for edTPA scores (37-42).  
 

Table 2 
Mean and Standard Deviation for Summative edTPA Scores and Mean Rubric Scores by Subgroups 

 edTPA Summative Scores Mean edTPA Scores 
(Scale 1-5) 

 Mean SD Mean SD 

Online Program and Formative 
Assessments 

40.61 8.59 2.76 .56 

Online Program and No-formative 
Assessments 

45.46 6.65 3.03 .44 

Face-to-Face Program and Formative 
Assessments 

44.00 8.71 2.84 .58 

Face-to-Face and No-formative 
Assessments 

40.26 9.63 2.73 .59 

 
To examine more closely these observed differences, we conducted a one-way ANOVA for each of the 

fifteen edTPA rubric means scores.  Results are reported in Table 3.  Effect size is the portion of variance explained 
by each factor and is reported as η2 in the subsequent table.  Moderate effect sizes were observed on two rubrics (8 
and 15), while large effect sizes were noted on five rubrics (1, 2, 4, 5, and 12).  In addition, statistical significance 
was found on four rubrics: identifying and supporting language demands, learning environment, engaging students in 
learning, and deepening student learning.  Within group differences from post-hoc tests revealed that significance 
could be attributed to gaps between online and face-to-face candidates with no formative assessment support for 
edTPA with online candidates out performing face-to-face candidates.  When no formative supports were offered, 
face-to-face candidates had lower success rates on edTPA and as a result were less prepared to teach.  On one of the 
four significantly different rubrics (learning environment), face-to-face candidates who engaged in formative tasks 
throughout their program received higher scores than online candidates who did not.   
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Table 3 
ANOVA Table for edTPA Individual Rubric Mean Scores 

 
Rubric Mean Scores  

Df F Partial eta- 
squared 

(Cohen’s d) 

p 

1 Planning for content understanding 80 2.643 1.20*** .055 
2 Planning to support varied student learning needs 80 2.283 0.99*** .085 
3 Using knowledge to inform teaching and learning 80 .766 0.31 .517 
4 Identifying and supporting language demands 80 2.774 0.76*** .047* 
5 Planning assessments to monitor and support 
student learning 

80 2.649 
1.06*** 

.054 

6 Learning environment 80 2.822 0.05 .044* 
7 Engaging students in learning 80 2.340 0.08 .035* 
8 Deepening student learning 80 2.514 0.40** .027* 
9 Subject-specific pedagogy 80 2.139 0.12 .060 
10 Analyzing teaching effectiveness 80 .045 0.03 .970 
11 Analysis of student learning 80 .420 0.33 .730 
12 Providing feedback to guide learning 80 2.157 0.77*** .060 
13 Student use of feedback 80 .254 0.16 .738 
14 Analyzing students’ language use and content 
learning 

80 .329 
0.19 

.706 

15 Using assessment to inform instruction 80 .392 0.40** .750 
*p < .05 
**Cohen’s d Moderate Effect Size (.4 to .7) 
***Cohen’s d Large Effect Size (> .7) 
 

On each of the three edTPA tasks (see Table 4), online candidates who did not receive formative program 
supports had the highest mean scores.  Candidates completing the online degree program without formative supports 
scored higher than all other candidates on two-thirds of the edTPA rubrics.  A surprising finding was noted in higher 
Task 2 outcomes for face-to-face candidates with no formative supports as compared to those with formative 
supports.  Face-to-face candidates demonstrated greater independent success in instructing and engaging students in 
learning. 

 
Table 4 

edTPA Mean and Standard Deviation for Tasks 1, 2 and 3 By Subgroup 
 Online 

Formative 
Online 

No-Formative 
F2F 

Formative 
F2F 

No-formative 
 
Mean Task Scores  

 
Mean SD 

 
Mean SD 

 
Mean SD 

 
Mean SD 

Task 1 Planning for 
Instruction and Assessment 2.97 0.78 3.30 0.63 3.19 0.78 2.73 0.74 
Task 2 Instructing and 
Engaging Students in 
Learning 2.51 0.92 3.05 0.65 2.89 0.82 2.95 0.78 
Task 3 Assessing Student 
Learning 2.63 0.89 2.75 0.87 2.70 0.83 2.38 1.04 
*Bold indicates the higher mean rubric score. 
 

Candidates in the face-to-face program who engaged in formative assessment processes outscored other 
candidates on one-third (n=5) of the edTPA rubrics (see Table 5).  The lowest achieving group was the face-to-face 
candidates who did not receive formative supports.  This subgroup scored the lowest on all but two edTPA rubrics 
(learning environment and engaging students in learning).  Online candidates with no program formative supports 
scored the highest on 67% (n=10) of all rubrics. These candidates scored highest on 80% of Task 1 and Task 2 
rubrics; however, they were out performed on 60% of Task 3 rubrics by the face-to-face formative subgroup.  While 
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it would appear that formative supports helped face-to-face candidates to a greater extent on assessment, online 
candidates still maintained a higher mean score for Task 3.  
 

Table 5 
edTPA Mean and Standard Deviation for Individual Rubric Scores By Subgroup 

 Online 
Formative 

Online 
No-Formative 

F2F 
Formative 

F2F 
No-formative 

 
Rubric Mean Scores  

 
Mean SD 

 
Mean SD 

 
Mean SD 

 
Mean SD 

1 Planning for content understanding 3.02 0.74 3.50 0.50 3.24 0.72 2.84 0.60 
2 Planning to support varied student 
learning needs 3.08 0.86 3.28 0.47 3.26 0.92 2.66 0.75 
3 Using knowledge to inform teaching 
and learning 3.00 0.84 3.00 0.77 3.13 0.87 2.74 0.88 
4 Identifying and supporting language 
demands 2.76 0.85 3.27 0.90 3.17 0.67 2.63 0.78 
5 Planning assessments to monitor and 
support student learning 2.97 0.63 3.45 0.52 3.15 0.73 2.79 0.71 
6 Learning environment 2.81 0.86 3.27 0.65 3.35 0.78 3.24 0.54 
7 Engaging students in learning 2.40 0.97 3.09 0.54 2.91 0.82 3.03 0.95 
8 Deepening student learning 2.40 0.96 3.27 0.65 2.80 0.85 2.97 0.90 
9 Subject-specific pedagogy 2.35 1.00 3.05 0.57 2.72 1.02 2.97 0.75 
10 Analyzing teaching effectiveness 2.60 0.78 2.55 0.82 2.63 0.63 2.53 0.77 
11 Analysis of student learning 2.70 1.01 2.91 0.94 2.87 0.93 2.58 1.03 
12 Providing feedback to guide learning 3.16 0.88 3.27 0.79 3.07 0.88 2.50 1.18 
13 Student use of feedback 2.32 0.74 2.41 0.64 2.52 0.72 2.28 0.94 
14 Analyzing students’ language use and 
content learning 2.34 0.82 2.32 0.9 2.43 0.74 2.13 1.05 
15 Using assessment to inform 
instruction 2.63 0.99 2.82 1.08 2.63 0.89 2.42 1.02 

*Bold indicates the higher mean rubric score. 
 
 When examining within group (face-to-face or online) comparisons, formative assessments were associated 
with higher performance outcomes for face-to-face candidates.  The face-to-face formative subgroup out scored all 
rubrics with the exception of rubrics 7, 8 and 9.  These rubrics are measure candidates teaching when engaging 
learners with content.  Video segments of teaching are provided as evidence of pedagogical content knowledge and 
student learning.  Mean scores for Task 2  (µ = 2.89 vs. µ = 2.95) also reveal that formative assessments were not an 
indicator of success.  Candidates without formative program supports on average were better prepared in creating 
positive learning environment, engaging students in learning, and deepening students learning of content.   
 Formative supports were associated with higher performance outcomes on only one rubric (14: analyzing 
students’ language use and content learning) for online prospective teachers.  Candidates with and without formative 
assessments scored equally on using knowledge to inform teaching and learning.  For the remaining thirteen rubrics, 
formative assessment was associated with lower candidate preparation.  Mean scores for all three edTPA tasks were 
greater for those online candidates not receiving formative supports.  On 88% of the edTPA rubrics, online 
candidates in the program with no formative supports demonstrated a higher level of classroom readiness.   
 

Interpretations and Conclusions 
 

Based on these results, we conclude online learning offers a different teacher preparation context than face-
to-face training.  When examining the learning outcomes of candidates without formative edTPA supports, online 
candidates outperformed face-to-face candidates on all edTPA rubrics. There results lead us to conclude that when 
no formative supports are available, online learning is a more effective platform to support teacher readiness 
preparation as measured by edTPA.  These findings extend Means et. al. (2013) conclusions that learning online is 
more effective than face-to-face experiences.   
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While formative assessment was associated with greater classroom readiness for face-to-face candidates, the 
inverse was true for online prospective teachers.  The manner in which formative supports are provided to these two 
groups cannot be explained by our data and need further examination.  The findings of this study lead us to question 
the value of formative supports in online contexts.  Given the research base that notes the benefit of formative 
assessments (Black & William, 1998; Harlen, 2005; William, Lee, Harrison, & Black, 2004), our results offer a 
counter view for online learners.  The differences we observed could be an indication those formative supports may 
not have been the same for the online and face-to-face groups.  This leads us to wonder about the quality of 
formative supports afforded online candidates.  Were online learners given inferior formative learning experiences 
compared to face-to-face peers?  Further research is needed to explore this difference, which could not be explained 
by our data.  

Another plausible outcome is that online learners are inherently different from face-to-face learners.  To be 
successful online learners, students have to exhibit self-regulation skills and excellent in independent tasks (Bloom, 
Madaus, & Hastings, 1981; Clark, 2012; William, 2011).  Given that edTPA is a widely used measure of program 
quality, we contend that online teacher preparation offers a learning experience that empowers teacher candidates in 
advancing their self-regulation skills and nurtures the development of essential traits of highly effective teachers 
(Marcos & Tillema, 2006; Worthen, 2013; Zeichner, 1994). Using edTPA data, this study provides data informed 
evidence of the association or lack thereof formative assessments in teacher candidates’ performance.  Online and 
face-to-face tracks within this graduate teacher licensure program appear to use formative assessments differently.  
Findings from this study contribute to the limited research that documents learning outcomes associated with online 
learning (Hartshorne, Heafner, & Petty, 2011; Heafner, Petty, & Hartshorne, 2011; Heafner & Plaisance, 2012, 2014; 
Means et. al, 2013). 
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Teachers are often encouraged to use games in the classroom because they are—allegedly—more fun than 
more traditional learning activities. Prensky (2003) noted that most teachers would like their students to be as 
enthusiastic about school as they are about video games, and others have joined him in suggesting that classes would 
benefit from either using or taking inspiration from the games that occupy so much of students’ attention (Gee, 2003; 
McGonigal, 2011). Although research has begun exploring the relationship between games and enjoyment, the 
resulting theory and findings are not always easily applicable by teachers. Previous research has identified 
psychological theories that explain the enjoyment of games (Boyle, Connolly, Hainey, & Boyle, 2012) and noted 
what sort of game features professional reviewers point to when evaluating games (Wang, Shen, & Ritterfeld, 2009). 
There is, however, little evidence for what factors explain why some games are more enjoyable than others.  
 

It is within this context that we designed the present study to explore how the design of educational games 
affects how players enjoy them. We collect data from the website BoardGameGeek in order to explore how features 
of educational games relate to players’ enjoyment of those games. BoardGameGeek offers a tremendous amount of 
data on specific features of games—including educational games—thereby allowing us to lend an important 
empirical perspective to the conversation on educational game design. This perspective has benefits for both 
researchers and practitioners: First, it will provide a foundation for studies that test common claims about educational 
games. Second, teachers and designers can use this data to guide their decisions as they choose or design educational 
games for students.  
 
 
Literature Review 
 
 Enjoyment is a complex issue that can be understood in a number of ways. Researchers have used the 
following terms to discuss enjoyment or related concepts: affect, appreciation, attraction, attitude, engagement, 
interest, liking, motivation, and pleasure (Boyle et al., 2012; Wang et al., 2009). In this paper, we will refer 
consistently to enjoyment and use the following definition, which was synthesized by Wang et al. (2009) from 
previous research: “the positive responses of individuals toward media technologies and content” (p. 25).  
 

A similar problem exists in how scholars talk about the characteristics or features of games. A number of 
groups have tried to develop comprehensive lists of features that describe a game’s design (e.g., Bedwell, Pavlas, 
Heyne, Lazzara, & Salas, 2012; Wilson et al., 2009) or how that game affects enjoyment (e.g., Wang et al., 2009). 
These lists refer to a range of features, including the storyline and characters in a game or how that game allows 
interaction with other players. 

 
Although these lists represent a rich variety of ways to talk about game design, we organize our thinking 

instead around a framework that recognizes three kinds of game features: themes, mechanics, and genres. These 
categories play prominent roles in discussions of both game design (Bogost, 2007; Koster, 2010; Sicart, 2009) and 
educational games (Mayer & Harris, 2010; Foster & Mishra, 2009; Foster, Mishra, & Koehler, 2011). Furthermore, 
in previous research, we have identified descriptive trends in the relationship between player enjoyment and these 
features although we were unable to determine whether any of these trends were significant (Greenhalgh, Boltz, & 
Koehler, 2014). Table 1 gives examples of themes, mechanics, and genres from four entertainment games; then, in 
the following sections, we further describe the roles of themes, mechanics and genres.  
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Table 1  
Four Board Games with Examples of Associated Themes, Mechanics, and Genres. 

Game	 Description	
Example 
Theme 

Example  
Mechanic

Example 
Genre

Axis and Allies	

Players take the role 
of the major powers 
of World War II and 
compete for military 

victory.	

World War II
(the game simulates 

battles between 
military units of the 
Second World War) 

Dice Rolling 
(players move the 
game forward by 
rolling dice and 

interpreting results)	

Wargame
(a category of games 
that use dice, cards, 

etc. to simulate 
battles and conflict)	

Carcassonne	

Players add tiles to a 
growing map and 

play pieces to claim 
parts of the map, 
which earn them 

points.	

Medieval
(the game is about 
the building of a 

13th century city)  

Tile Placement 
(players move the 
game forward by 
laying tiles on a 

surface next to other 
tiles)	

Territory Building
(a category of games 

that involve 
expanding the 

territory one has 
claimed)	

Chess	

Players try to capture 
their opponent’s king 
piece with an “army” 

of 16 pieces of 6 
different types.	

n/a
(although there are 
themed sets, chess 

pieces do not clearly 
represent anything 

or anyone) 

Grid Movement
(players move the 
game forward by 

moving pieces from 
one point of a grid 

to another)	

Abstract Strategy 
(a category of games 

characterized by a 
lack of either themes 

or chance-based 
mechanics)	

Objects in Space	

Players take the role 
of spaceship 

passengers trying to 
outwit a dangerous 

bounty hunter who is 
after one of their own.

Science Fiction (the 
game is set in a 

fictional world with 
common science 

fiction tropes) 

Cooperative 
(players move the 
game forward by 
working together 
against an enemy 

player)	

Bluffing
(a category of games 

centered around 
mechanics that 

emphasize deception 
and trickery)	

 
Themes  
 

Simply put, a game’s theme is what it “is about,” whether that be history, science fiction, or pirates. Themes 
are important for educational games in that they signal which content areas—and therefore which teachers—may 
benefit most from them. For example, Civilization III has been used in some history classrooms (Squire, 2006; 
Squire & Barab, 2004) because it “is about” guiding a nation from the past to the present and even the future. Some 
researchers have suggested that thematic elements of games contribute to both learning and enjoyment (Barab, 
Gresalfi, & Ingram-Goble, 2010). However, these arguments are based more on a general property of games—that 
they are immersive and thematic—than on the thematic design of a game. 
 
Mechanics 
 

If a theme is what a game is about, a mechanic refers to how it is played. For example, Monopoly is played 
by rolling dice and drawing cards. Mechanics can be important for educational games when they serve as 
representations of or arguments for how the world works (Bogost, 2007); students can then internalize these 
representations as cognitive structures which may (or may not) then be transferable to new cognitive tasks (Lindley 
& Sennersten, 2008). Some authors argue that particular game mechanics have specific influences on player 
enjoyment but do not provide any evidence for this influence (Mayer & Harris, 2010). Others have found that some 
players are motivated by a desire to master a game’s mechanics but stop short of determining “which game 
mechanics satisfy which [player] motivations” (Williams, Yee, & Caplan, 2008, p. 1010), a discovery that would 
allow designers to “leverage game mechanics into ... contexts such as educational games” (p. 1010).  
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Genres 
 

Unlike themes and mechanics, genres are less about the specific features of a game than about categories of 
games distinguished by those features. For example, board games that fall in the wargame genre all have related 
themes and similar mechanics, but no two have an identical design. However, because genres indicate general 
patterns in a game, a number of scholars have argued that genre can be used to evaluate a game’s utility for particular 
educational outcomes (e.g., Foster, Mishra, & Koehler, 2011). Dickey (2005; 2006) has suggested that different 
genres approach engagement differently but does not support this claim empirically. On the other hand, players of 
certain genres have been found to be more likely to exhibit signs of addiction or problem behaviors (Elliott, Golub, 
Ream, & Dunlap, 2012; Kim et al., 2010). While addiction is clearly different from enjoyment in educational games, 
it is not difficult to imagine that excessive play is the result of a positive reaction to a game.  
 
 
Summary 

Previous research provides a helpful framework for thinking about game features but does not fully explain 
player enjoyment of educational games. Since discussions of game design frequently refer to themes, mechanics, and 
genres, researchers can continue to use these terms and thereby make their work intuitive and accessible to others. 
Furthermore, existing research has shown connections between these kinds of features and phenomena—such as 
motivation and excessive play—that are related to enjoyment. Although this gives us reason to believe that these 
features would also affect enjoyment itself, there is little empirical evidence to conclusively make that claim.  
 
 
Purpose and Research Questions 

	
 The purpose of this study is to examine the influence of educational board game design on player 
enjoyment. During this examination, we will answer the following research questions (and subquestions):  
 

1. Do themes influence player enjoyment of educational board games? If so, which ones? 
2. Do mechanics influence player enjoyment of educational board games? If so, which ones? 
3. Do genres influence player enjoyment of educational board games? If so, which ones? 

 
 
Method 
 

This paper is an observational study that uses data from BoardGameGeek (BGG; 
http://www.boardgamegeek.com), a website that uses elements of social networking sites, databases, and wikis to 
collect and share information about board games, card games, and other analog games. The BGG database is 
populated by BGG users, who submit reviews, ratings, photos, tags indicating game features, and a great deal of 
other data. However, BGG is universal in scope in the sense that its mission is to catalog any and all analog games. 
We therefore limited our collection to only that data which was relevant to this study. First, we limited our focus to 
data associated with games tagged as Educational on BGG. Second, we only used data from educational games that 
had a “Geek Rating,” a corrected average that takes into account all of the games in the database and the number of 
ratings each game has, thereby preventing obscure games with a number of committed fans from being ranked higher 
than well-known, generally popular games that nonetheless have a number of detractors. 

 
We identified 208 educational board games that had a Geek Rating and took steps to prepare them for 

analysis. We collected the Geek Rating, Category tags, and Mechanic tags associated with each of the games and 
adapted them as variables for the study. We used Geek Ratings (which range from 1 to 10) as a measure of 
enjoyment and Mechanic tags as variables representing game features related to mechanics. Each game had a value 
of 1 for each feature it was tagged with and a value of 0 for each feature for which it did not have a tag. Two coders 
then independently reclassified Categories as variables for game features relating to themes, mechanics, or genres, 
which also had values of either 1 or 0. The coders agreed 77.4% of the time and achieved a Cohen’s kappa value of 
.51, which Landis and Koch (1977) suggested interpreting as moderate agreement. The coders discussed and 
resolved all differences to achieve consensus.  
 

This resulted in 53 theme variables, 59 mechanics variables and 23 genre variables, which made it necessary 
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to simplify these data. Large numbers of variables make it difficult to carry out the statistical techniques that can 
determine the influence of these features on player enjoyment. We used principal component analysis (PCA) to 
reduce the number of variables while maintaining the amount of variance in player enjoyment that we could account 
for. We carried out three PCAs, one for each kind category of variables. From each PCA, we extracted a number of 
components recommended by parallel analysis and then performed an oblimin oblique rotation. We then eliminated 
unreliable components, interpreted these components based on their loadings, and obtained the component scores for 
all of the games in our sample. This process resulted in six mechanics components, six themes components, and three 
genres components. 
 
 
Results 
 

To determine the effect of themes, mechanics, and genres on player enjoyment, we carried out three 
regressions—one for each category of features—each of which used games’ Geek Ratings as the dependent variable 
and the relevant set of games’ PCA component scores as independent variables. 

 
 

Themes Regression 
 

Table 1 summarizes the results of the regression of theme-derived components on games’ Bayesian ratings. 
The model as a whole explains 21% of variance in game ratings and is statistically significant (F[6, 201] = 8.70, 
p<.001). In other words, themes do influence player enjoyment of educational games. Furthermore, there are specific 
theme components that influence player enjoyment: 17th to 19th Century History has a statistically significant positive 
impact on game ratings while Media-based has a statistically significant negative impact on game ratings.  

 
Table 1 

Predictors of Player Enjoyment Related to Educational Game Themes 
Variable B SE B p 
F(6, 201) = 8.70   <.001 

   Intercept 5.63 0.02 <.001 
   Middle Eastern Conflict 0.00 0.02 .97 
   17th to 19th Century History 0.12 0.02 <.01 
   19th to 21st Century History 0.04 0.02 .09 
   Media-based -0.07 0.02 <.01 
   Progress and Development -0.01 0.02 .75 
   Travel -0.01 0.02 .67 

Total R2 0.21   
 
 
Mechanics Regression  
 

Table 2 summarizes the results of the regression of mechanics-derived components on games’ Bayesian 
ratings. The model as a whole only explains 4% of variance in game ratings and is not statistically significant (F[6, 
201]=1.23, p=.29), suggesting that mechanics do not influence player enjoyment of educational games. One 
component—Strategy—has a statistically significant impact on game ratings; however, since the model as a whole is 
not significant, we cannot confirm whether specific mechanics influence player enjoyment.  

 
Table 2 

Predictors of Player Enjoyment Related to Educational Game Mechanics 
Variable B SE B p 
F(6, 201) = 1.23   .29 

   Intercept 5.63 0.02 <.001 
   Trading -0.02 0.02 .45 
   Acting and Betting -0.02 0.02 .46 
   Map 0.02 0.02 .41 
   Memory -0.02 0.02 .50 
   Number -0.01 0.02 .70 
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   Strategy 0.05 0.02 .04 
Total R2 0.04   

 
Genres Regression 
 

Table 3 summarizes the results of the regression of genre-derived components on games’ Bayesian ratings. 
The model—which only explained 1% of variance—was not statistically significant (F[3, 204]=.74, p=.53), nor were 
the effects of the three predictors. There is therefore no evidence that genres influence—whether individually or 
collectively—player enjoyment.  
 

Table 3 
Predictors of Player Enjoyment Related to Educational Game Genres 

Variable B SE B p 
F(3, 204) = .74   .53 

   Intercept 5.63 0.02 <.001 
   Strategy Games -.03 0.02 .19 
   Party Games -.02 0.02 .45 
   Card Games 0.01 0.02 .78 

Total R2 0.01   
 
 
Discussion 
 

The results of this study confirm that the features of an educational game’s design do influence players’ 
enjoyment of that game and, at first glance, appear to indicate what kind of features most influence player 
enjoyment. Since themes were the only kind of features in this study to have a significant impact on enjoyment, those 
interested in ensuring student enjoyment might initially conclude that they should focus more on themes than on 
mechanics and genres. This is in contrast with the range of theory and research consulted in the literature review of 
this study, which suggested that several kinds of game features had this effect on how much players enjoyed a game.  

 
However, rather than indicate a discrepancy, these data might instead suggest that our framework of themes, 

mechanics, and genres may not be an effective way of looking at game design. The relative unimportance of 
mechanics in our findings may reflect the fact that a single mechanic—such as dice rolling—can be used in both 
effective and ineffective ways (Mayer & Harris, 2010). Likewise, game genres—as we defined them in this study—
may be so broad that they include both enjoyable and unenjoyable games. The theme variables that we believed to 
represent what games “are about” may instead capture patterns of game design that are large enough to indicate 
categories of similarly-designed games but not so large that those categories become meaningless—in other words, 
they represent a perfect middle ground. In short, these distinctions may more closely reflect three different scopes of 
game design features than three qualitatively different kinds of feature, and the scope that we have described as 
themes may be the only one appropriate for measuring the impact of game design on player enjoyment.  

 
For the remainder of this section, we explore this possibility by examining the two theme-related predictors 

with statistically significant coefficients. The first of these predictors is 17th to 19th Century History, which had a 
positive impact on player enjoyment. This effect could be due to BGG users classifying highly-ranked entertainment 
games as educational simply because they are related to history. Unlike some of the other themes considered in this 
paper, this one can be readily associated with one of the traditional academic disciplines: in this case, history. 
However, other themes that could also be readily associated with history do not have a significant impact on player 
enjoyment, so there must be further explanation for the success of this predictor. In this particular case, though, the 
impact of the theme may be largely serendipitous. This theme is associated with two light wargames that cover 
important conflicts from American history and that were produced by Academy Games, a company that designs 
educational games but has won awards from the entertainment games community and whose designers assert their 
familiarity with entertainment games. If this company had chosen to create educational games set during a different 
time period, that theme may have ended up being the one with the most practical and statistical significance. 

 
The other statistically significant predictor related to theme—Media-based—differs in that it had a negative 

impact on player enjoyment. Teachers may expect that relating educational games to popular culture is an intuitive 
way to make learning more enjoyable. However, games based on existing media franchises are often seen as poor 



50 
 

designs that must capitalize on brand recognition to attract players' attention (Grayson, 2014). Furthermore, 
Bruckman (1999) warned against what she saw as a trend in educational games of imposing a superficially attractive 
appearance on an ultimately unsatisfying game design. In other words, like 17th to 19th Century History, there may 
not be a direct relationship between the presence or absence of this theme and whether players enjoy the game. 
Rather, the particular effect of this theme may reflect the presence of a number of games that concentrate on 
superficial features at the expense of a holistically enjoyable design.  

 
Therefore, although the results of this study initially suggest that themes play an important role in player 

enjoyment of educational games, it is more likely that broader patterns in game design are responsible for this 
variation. As we have explained in this section, it is unlikely that there is anything inherently enjoyable about the 17th 
to 19th Century History component. Rather, games associated with this theme happen to be easily identified as 
educational games and happen to have good overall game designs. Simply relating a math or vocabulary game to this 
period of history without changing the rest of the game’s design may not have any actual effect on enjoyment. The 
same is true of the Media-based component, which demonstrates that associating an educational game with a popular 
media franchise is far from a guarantee of player enjoyment. In fact, inattention to other elements of game design 
may cause titles based on popular culture to be less enjoyable than those that are not. If these themes are, in fact, 
indications of broader patterns in game design, then the lesson for researchers and practitioners alike is that 
identifying enjoyable educational games may involve thorough evaluation of overall game design rather than a 
cursory examination using a handful of heuristics.  

 
 

Limitations and Future Research 
 

Although this study provides useful information that corresponds in places with existing theory, there are 
limitations to the generalizability of this study that invite future research. For example, because of the nature of the 
BGG data, it is impossible to know with certainty much about the people who contributed the ratings that were used 
in this study. Furthermore, although BGG likely has one of the most comprehensive lists of educational board games 
in existence, it would still have been useful to have more data for this study. Researchers should therefore expand 
this kind of work to larger sets of data and to more transparent settings. In the first case, BGG data may still prove 
useful. The distinction between educational game and entertainment game is not always easy to make; in the hands 
of a knowledgeable teacher, any board game could conceivably become an educational resource. Future research 
may therefore benefit from analyzing all of the games in the BGG database to determine what makes board games 
generally more (or less) enjoyable—these findings could then be applied to educational games. In the second case, 
researchers may consider spending time in classrooms where educational games are being played, determining 
exactly who that population is, and spending time collecting and analyzing their opinions on what makes educational 
board games enjoyable.  
 
Conclusion 
 

This study demonstrated that there is a relationship between features of educational games and players’ 
enjoyment of those games. More specifically, we found that both game themes as a whole and two specific themes 
were able to predict player enjoyment. However, the themes in this study are less likely to represent what a game “is 
about” than to indicate particular patterns of game design; this calls into question the framework of mechanics, 
themes, and genres that we used to introduce our work. Nonetheless, it is valuable to know that there are patterns of 
game design that do significantly influence player enjoyment. This may indicate that players do make distinctions 
between well-designed and poorly-designed games and that they enjoy well-designed games more. Educators who 
are involved in designing or implementing educational games and who are focused on student enjoyment should 
therefore concentrate on identifying a holistically effective game design rather than on making superficial 
connections to entertainment or subject matter. This also provides an invitation to researchers to further explore these 
patterns of game design to determine whether there are specific examples that educational game designers can 
emulate. 
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Introduction 
 

The advances in communication technology and its appropriation by students has encouraged teachers and 
educators to create and deploy innovative pedagogical activities that explore the potential of mobile devices (Vieira 
& Coutinho, 2013)  

In this context emerges a new educational paradigm – the Mobile Learning – that takes advantage of the 
flexibility, adaptability and ubiquity of mobile devices (Coutinho, 2011; Fotouhi-Ghazvini et al., 2011; Sharples et 
al., 2009) that allow students to experience learning environments that go beyond the traditional classroom walls. 
According to the literature, the Mobile Learning paradigm incorporates and combines a multiplicity of different 
variables: time, space, learning environment, content, information technology, the mental abilities of the learner and 
the method (Savi et al., 2010).  

Inside the emerging paradigm of m-learning, arise the so- called location-based mobile experiences 
(Benford, 2005), which focuses in the process of gathering information in situ as central to student ́s learning in a 
personalized and motivating way. “Urban Games” are location-based mobile experiences that add context to 
knowledge, whereas the mediation between the game and the user is done through mobile technologies. However, 
the design and implementation of an Urban Game is not a simple process, since it must take into account several 
principles and anticipate possible constraints for students.  

The research presented in this paper was carried out in an effort to understand the importance of mobile 
location- based games in outdoor education and involved the design, upon a review of literature, of an urban game 
that relates the advantages of flexibility, ubiquity and interactivity offered by mobile technologies with gaming and 
learning. The urban game was named “MobiGeo” and enrolled a group of 173 seventh grade geography students 
from a basic school in the north of Portugal. The activity was evaluated through the fulfillment of a questionnaire 
that measured three variables associated with experiencing digital games: motivation, interaction and perceived 
learning.  
 
Theorical Framework  
 
Urban Games  
 

Mobile Location-based Games are a new wave of educational activities mediated by mobile technologies 
and based on contextual learning. An example of these games is the "urban games" or "street games". Although, in 
the literature, there is a certain difficulty in defining them, certain characteristics gain consensus: i) be performed in a 
public space, ii) a large scale ("human scale"), and finally iii) aggregate communication technology (mobile phone, 
GPS, internet and digital cameras). According to Avouris and Yiannoutsou (2012) "these games are played in 
physical space, but at the same time, they are supported by actions and events in an interconnected virtual space", 
which can be classified into three categories: i) the ludic: games created just for entertainment; ii) the pedagogic: 
games with well-defined learning objectives, which can occur inside and outside the school; and iii ) the hybrid: 
include both the educational and the entertainment aspects, are conducted in informal learning environments and are 
usually associated with cultural and historical of the location where they are performed.  

Silva and Delacruz (2006) argue that by being in direct contact with the subjects and move in a real context, 
students will have a more significant learning and this will result in the mobilization of knowledge in different 
contexts. In the design of an Urban Game the context should be the primary factor to be considered; according to 
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Sharples et al. (2009) that “is a central construct of mobile learning, not as container through which we pass like a 
train in a tunnel, but as an artefact that is continually created by people in interaction with other people, with their 
surroundings and with everyday tools”.  

The literature reveals that urban games have very positive results in terms of learning and motivation, as 
well as interaction and cooperation among students, examples of which are the "Ambient Wood" (Rogers et al., 
2004), "Savannah" (Facer et al., 2004) or "Butterfly Watching" (Chen et al., 2005). Reinforcing these results, Shih et 
al. (2010) have assessed that the cognitive learning of students had significant improvements and the satisfaction was 
high when they performed an activity of Social Sciences in which there was the integration of digital and physical 
environments: “by using mobile devices, students can have more customized learning pace and process, and can 
receive individual attention and learning guidance when they are distributed in the field”.  

However, Milrad (2006) mentions that in the design of innovative educational practices it is necessary to 
adopt an integrative perspective in which the catalyst forces are the theories of teaching and learning and not mobile 
technologies: “from this perspective, mobile technologies can be used as collaborative mindtools that help learners 
(...) to conduct activities and accomplish results that are impossible to achieve without these technologies.”  

 
Design of Urban Games  
 

As the Urban Games emerged from Mobile Learning, the principles that guide both are interconnected, so 
in our research, we have tried to take into account the ideas of authors like Parsons et al. (2007), Herrington et al. 
(2009), Valentim (2009) and Moura (2010), which address the  

major issues of Mobile Learning and its applicability in educational activities with those that focus 
specifically on mobile location-based games, like Brown (2010), Jacob and Coelho (2011) and even Wake (2013).  

When designing an activity with mobile technologies in outdoor environments we should have attention to a 
set of guidelines that should influence the decision-making. Herrington et al. (2007) presented a list of principles to 
which the activities of Mobile Learning should obey:  

1. Real world relevance: Use mobile learning in authentic contexts;  
2. Mobile contexts: Use mobile learning in contexts where learners are mobile;  
3. Explore: Provide time for exploration of mobile technologies;  
4. Blended: Blend mobile and non-mobile technologies;  
5. Whenever: Use mobile learning spontaneously;  
6. Wherever: Use mobile learning in non-traditional learning spaces;  
7. Whomsoever: Use mobile learning both individually and collaboratively;  
8. Affordances: Exploit the affordances of mobile technologies;  
9. Personalise: Employ the learners’ own mobile devices;  
10. Mediation: Use mobile learning to mediate knowledge construction;  
11. Produse: Use mobile learning to produce and consume knowledge.  
The model of Parsons et al. (2007) focuses on four perspectives: generic mobile environment issues; mobile 

learning context issues; learning experience and learning objectives (Figure 1). This was the model used in the 
idealization of MobiGeo because that can add, as a unifying manner, the technical and the knowledge/learning 
dimensions. For Valentim (2009) and Moura (2010), this model contains the requirements that should guide 
activities mediated by mobile devices.  

 
 

 
Figure 1. A framework for Mobile Learning design requirements (Adapted from Parsons 

et al., 2007)  
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In another way, Jacob and Coelho (2011), more incisively, mention that the major issues in the design of a location- 
based games – Urban Games – are: i) the game design; ii) the limitations of hardware; iii) the availability and 
adequacy of providing location information; iv) the physical condition of the players; v) protection of player data.  
From these examples, we conclude that the design of an Urban Games always revolves around the learner-device- 
context/learning triad and that none of these elements can be seen in an independent manner in any of the stages of 
the designing of an Urban Game.  
 
The Case of Mobigeo  
Design  
 
The urban game MobiGeo was designed based on four theoretical frameworks: constructivism (the student takes an 
active role in the production/construction of knowledge); Situated Learning (authentic context is a sponsor of 
knowledge); Connectivism (mobile devices are a source of web connections for knowledge acquisition) and 
Conversational Theory, which according to Naismith et al. (2004), is fundamental to understand the processes of 
collaboration in Mobile Learning activities. The Figure 2 illustrates the dynamics that are established between the 
different elements that make up the process of Mobile Learning in outdoor education.  

 
Figure 2. Framework of the Application of Mobile Learning in Informal Learning Context 

 
Defined the theoretical framework that, according to Milrad (2006) is an essential step, we proceeded to the second 
stage which involved the most practical component, including the field visit and the design of pedagogical strategies 
and activities, as well as the technical operation of required devices. For this propose we use the organizational 
schema of Parsons et al. (2007) that was fulfilled by the research team so that no parameters were forgotten.  
 
Implementation  
 
The Urban Game designed for this project arose from the partnership between the Middle School (“Agrupamento de 
Escolas de Vila Verde”) and the Knowledge House of Vila Verde (“Casa do Conhecimento de Vila Verde”)1. The 
trail was conducted between the school and the Central Square of Vila Verde, a space with free public wireless 
connectivity (Digital Plaza). 

 
Figure 3. Geographical game area of MobiGeo 

 

																																																								
1 The Knowledge House is implemented in the municipality of Vila Verde has, associated to the University of Minho 

and The Computer Graphics Center. It has as its primary objective the digital inclusion of people in the society of information and 
the strengthening of their skills and qualifications in a space of creativity and innovation for the development of technology. 
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The theme of MobiGeo was the "European Union", a specific content of the discipline of Geography, so the several 
tasks incorporated in the different trails of the activity aimed the acquisition of specific topics of the 7th grade 
Geography program. 
In this Urban Game participated all the 9 classes of the 7th grade of the Basic School of Vila Verde, a total of 173 
students (82 boys and 91 girls), with ages between 12 and 15 years and the teacher of Geography that was the same 
for the whole group. Each class was divided into four teams – GeoFrontiers, PDA, Support and Mural. 
The GeoFrontiers and PDA teams were accompanied by a class teacher and had a mobile phone that through 
"AtiveTrack" application received a set of geo-referenced points that formed a trail. These two teams made different 
trails: the PDA team (black trail in Fig. 3) started on the school EB 2,3 de Vila Verde and ended at City Hall while 
the team GeoFrontiers (white trail in Fig. 3) performed all activity around the Republic Square and the City Hall.  
The theme of MobiGeo was the "European Union", a specific content of the discipline of Geography, so the several 
tasks incorporated in the different trails of the activity aimed the acquisition of specific topics of the 7th grade 
Geography program. 
In this Urban Game participated all the 9 classes of the 7th grade of the Middle School of Vila Verde, a total of 173 
students (82 boys and 91 girls), with ages between 12 and 15 years. Each class was divided into four teams – 
GeoFrontiers, PDA, Support and Mural. 
The GeoFrontiers and PDA teams were accompanied by a class teacher and had a mobile phone that through 
"AtiveTrack" application received a set of geo-referenced points that formed a trail. These two teams made different 
trails: the PDA team started on the Middle school and ended at City Hall, while the team GeoFrontiers performed all 
activity around the Republic Square and the City Hall. The GeoFrontiers team had to discover several QR codes 
through the coordinated application of geo-referencing that provided it, and once found, they had to read the QR 
codes and solve the incorporated task. After the task resolution, it was given to the team GeoFrontiers an envelope 
that they had to deliver to the Mural team; the envelope contained the task that the Mural team had to realise. 
The PDA team, as they went along the trail they received messages through “AtiveTrack” with tasks that should 
resolve. Both PDA and GeoFrontiers teams had a diary where they had to write down the responses of the various 
tasks which they were requested to solve along the trail; only after performing the task proposed they could proceed 
to the next step. 
The Support team stood next to City Hall where they had laptops with Internet. This team had the main task of 
assisting the other teams of their class getting information so that colleagues respond to tasks and forward along the 
trail; communication between teams was established through the mobile phone.  
Finally, the Mural team, also stood beside the City Hall and was intended to build a wallpaper with major historical 
events of the European Union that were contained in the envelopes that GeoFrontiers team had to deliver to them. 
The winner of MobiGeo was obtained when all the teams of the same class completed their tasks and gathered at the 
City Hall holding the flag of the European Union. 
Subsequently, the Geography teacher of all the classes that participated in MobiGeo evaluated the diaries and the 
murals constructed, since this activity was part of the formative evaluation of the theme of "European Union". The 
results per class were ranged from Satisfy (one class), Good (6 classes) to Excellent (2 classes), which leads us to 
believe that the MobiGeo contributed to students mobilize and properly apply the knowledge gained in the room 
class. 
 
 
Method  
Instruments for Data Collection  
 
To measure the impact of MobiGeo a questionnaire was adapted upon a similar instrument developed by Savi et al. 
(2010). Our instrument also took into account the level 1 of the training evaluation model of Kirkpatrick (Chapman, 
n.d.) that encompasses three major dimensions in educational gaming experiences: Motivation/Interest, Interaction 
and Perceived Learning. To assess the first dimension - Motivation/Interest - items of the rubrics “Fun”, 
“Immersion” and “Challenge” of “Game User Experience” of the Model ARCS (Attention, Relevance, Confidence 
and Satisfaction) were selected. The Interaction was evaluated by items of the Social Interaction dimension of the 
“Game of User Experience”, and the Learning Perceptions were based on the Bloom's Taxonomy (Knowledge 
category).  
The final questionnaire had three parts: the first section collected respondents’ personal data such as gender, age and 
team in the MobiGeo game. The second part contained a total of 27 items investigating respondents’ perspectives on 
three psychographic dimensions: motivation/interest (13 items), interaction (5 items) and perceived learning (8 
items) (see Table 1). Most sentences were formulated in a positive manner but five items were in a negative format 
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in order to avoid response pattern. All scales used a 5-points Likert type scale, anchored by 1 -“Strongly disagree” 
and 5 - “Strongly agree” and were adapted from prior research studies. To ensure content validity, the scales were 
translated into Portuguese and then translated back into English. Finally, the third part included two open-ended 
questions asking students to list the top positive and negative features of MobiGeo.  
 

Table 1 
Questionnaire Theoretical Framework 

Scale Number of items Model 
Motivation/ 
Interest 

11 
ARCS Model 
Game User Experience 

Interaction 5 Game User Experience 

Perceived  
Learning 

8 
Bloom’s Taxonomy 
Game User Experience 

 
 
The questionnaire analysis was undertaken using SPSS software for closed items and content analysis techniques 
were used to categorise and interpret the open-ended questions.  
This research was carried out in an effort to understand the importance of developing innovative learning activities in 
the schools taking advantage of the potential of the mobile devices most students own and use in their daily routine. 
The research explored the differences on the three dimensions under measurement – motivation, interaction and 
perceptions of learning - based on the variable type of team in MobiGeo. These variable were chosen based on 
researchers interest in understanding more deeply the impact of MobiGeo tasks on students perceptions.  The 
research hypothesis was then formulated: 
H1. There are significant differences in MobiGeo teams concerning motivation, interaction and perceived learning 
To test this hypothesis we used the Kruskal-Wallis test for independent groups. The significance level for rejecting 
the null hypothesis was α<0.05 a standard value accepted by educational researchers to support decisions based on 
probability when using large samples. However, we also admitted the values of 0.05 < α < 0.1, assuming however 
that they are a low presumption against null hypothesis, as this values are also considered in the literature (Field, 
2013).  
 
Results  
 
A total of 173 questionnaires were returned and considered usable for data analysis. Among the respondents, were 82 
male and 91 female.  
After reliability analysis, every measure was calculated as a mean indicator of the retained items (see Table 2). 
Results indicate high levels for motivation (values range from a minimum of 2.32 to a maximum of 5), interaction 
(values range from 2,40 minimum to 5 maximum) and also for perceptions of learning among participants in the 
MobiGeo game. Perceptions of learning reveal the lowest variability, since students’ responses vary from a minimum 
of 2,63 and a maximum of 5.  
 

Table 2 
Measures Indicators and Statistics 

Measures N Min Max Mean 

Motivation 173 2.36 5 4.21 

Interaction 173 2.40 5 4.36 

Perceived 
Learning 

173 2.63 
5 4.00 

 
In order to explore the existence of significant differences, students’ responses were analyzed considering 
respondents’ type of team in MobiGeo.  
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Motivation 
 
Looking at the teams (Table 3), the GeoFrontiers team had the highest values of motivation/interest and the PDA 
team had the lowest score of the four teams and the presence of several outliers, showing a higher dispersion on 
student’s. 

Table 3 
Descriptive Statistics for Motivation by Team 

Teams N Mean 
Std. 
Deviation 

Min Max 

PDA 60 4.10 0.59 2.36 5 

GeoFrontiers 78 4.3 0.48 2.64 5 

Support 16 4.19 0.61 2.91 5 

Mural 19 4.19 0.57 2.64 5 

 
 
The Kruskal-Wallis test was applied to assess the significance of differences between the four teams (CS=3.922, 
α=0.27), showing that the values of significance obtained did not confirm any statistical relevance of differences 
observed (no validation of hypothesis). 
 
Interaction 
 
Interaction was also analysed considering type of team. The global mean value for this dimension was 4.36 (Table 
4). The mean values are similar for the four teams what is confirmed by a non-significant value on the Kruskal-
Wallis test for independent groups (CS=1.829, α=0.609) (no validation of hypothesis).  
 

Table 4 
Descriptive Statistics for Interaction by Team 

Teams N Mean 
Std. 
Deviation 

Min Max 

PDA 60 4.30 0.56 2.40 5 

GeoFrontiers 78 4.39 0.49 3.00 5 

Support 16 4.39 0.63 2.60 5 

Mural 19 4.43 0.47 3.40 5 

 
Perceived Learning 
 
Exploring the differences on perceived learning by teams, Table 5 shows the data obtained: 
 
 

Table 5 
Descriptive Statistics for Perceived Learning by Team 

Teams N Mean 
Std. 
Deviation 

Min Max 

PDA 60 3.98 0.48 3.00 5 

GeoFront. 78 4.00 0.53 2.63 5 

Support 16 4.06 0.59 3.13 5 

Mural 19 4.26 0.60 3.13 5 
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The first overall impression that emerges from data is the high levels of perceived learning in all the four teams 
under study. The Mural team had the highest mean value and the lowest was for the PDA team. The application of 
the Kruskal-Wallis test to assess the significance of differences between the four teams (KW=2.740, α=0.433) 
revealed no significant difference among teams (no validation of hypothesis). 
 
Discussion 
 
The MobiGeo game was designed with pedagogical aims in order to motivate students to interact and collaborate in 
an informal learning context as a way to assimilate/consolidate a set of transversal and specific skills of the discipline 
of Geography.  
The results show that this urban game with QR codes was an adequate activity to use in informal learning 
environments that engaged students in gaming with very high degrees of motivation, interaction and perceived 
learning in order to solve the tasks presented to them and so consolidate and acquired new knowledge about the 
European Union.  
The research explored the differences between the type of team in MobiGeo. Table 6 summarizes hypothesis’ test 
results. 
 

Table 6 
Hypothesis Test Summary 

Measures Hypothesis 
Motivation H1 not validated 

Interaction H1 not validated 

Perceived Learning H1 not validated 

 
The analysis of Table 7, allowed us to verify that the type of group are not a relevant factor that explain differences 
in motivation, interaction and perceived learning on the MobiGeo game. The results of the analysis by teams showed 
no significant differences among groups; however, the very high levels of motivation, interaction and perceived 
learning in all the four teams, is undoubtedly the most relevant aspect to retain (see Table 7). 
 

Table 7 
Mean Levels of the Measures by Team 

Mesures PDA 
GeoFrontie
rs 

Suppo
rt 

Mural 

Motivation 4,11 4,30 4,19 4,20 

Interaction 4,38 4,38 4,38 4,44 

Perceived 
Learning 

3,98 4,08 
4,06 4,16 

 
Among team type, the GeoFrontiers revealed the highest level on motivation, a finding we associate to the use of QR 
Codes in their trail as observed by [24] and [25] in their studies: students consider the activities with QR codes very 
interesting - the discovery of the encrypted message was a fantastic experience - and reveal high levels of curiosity 
about this new approaches that are so different from their daily classroom routines. As they said in one of the open-
ended questions of the questionnaire, MobiGeo allowed a “nice way to learn in another space "(…) that made "(…) 
learning a bit easier." 
The Mural team had the highest values for Interaction and that can be explained if we consider that these team 
members had to communicate with all other class teams in order to build the wallpaper with specific historic 
moments of the European Union; the high level of interaction also can explain the better scores that this team 
obtained in the Perceived Learning dimension. 
Unlike what happened in the study reported by Law and So (2010) in which some student’s didn’t demonstrate 
motivation to perform an activity whose contents had already been discussed in the classroom, in the MobiGeo 
gaming activity students revealed motivation and interest despite the fact that the content was not new for them. We 
believe that the students were motived by the challenge to discover what was behind the GPS position and the use 
mobile phones for that propose, in their words “using GSM motivated the commitment of the group” and “the 
location of the points on the GPS was the most liked”. The curiosity allied to mobile technologies was a great 
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impulse to the success of MobiGeo game. The students said that “we can enjoy the activity to interact with our 
colleagues and learn”, assuming that the MobiGeo allow “learning by playing” and “learn more stuff about European 
Union”.  
With this study, we can conclude that mobile location- based games with Qr codes have potential to improve the 
process of teaching by motivating the students to apply their knowledge, allow the interaction and cooperation and 
therefore compromise positively the perceived learning.  
 
 
Conclusion  
 
We assumed that our research could contribute to the state of the art on the educational potential of mobile learning 
in general and in urban games in particular. Reflecting on the overall work done, we believe that these goals were 
achieved in the process of designing and implementing the MobiGeo game with 9 classes of Geography students 
from a basic school from the north of Portugal. In fact, our study showed that, as defended by Molnar and Frías-
Martinez (2011), educational games using mobile devices can contribute to an alternative way of teaching and 
learning, and so that the challenge is to show that the urban games are not simply an outdoor activity with 
motivation, interaction and learning perceptions.  
Urban games goes further by allowing students to interact and explore culturally, socially and historically a certain 
location. Tangney et al. (2010) referring the intervention of Mike Sharples, claim that young people spend too much 
time locked in their rooms, divorced from the real world, and, therefore, all the moments that can be lived and 
experienced in outdoor settings must be offered and stimulated, and mobile technologies are the link that allows this 
rapport with the surroundings.  
Another contribution of our study is the adaptation of existing scales to the design of an instrument that intends to 
measure the three variables that, according to literature, better fit the requirements of mobile educational experiences 
like the Urban game MobiGeo: motivation interaction and learning perceptions. The scale was validated with a 
sample of 173 students and showed to be a reliable instrument to assess the variables under study and is now 
available for other Portuguese speaking researchers and educators to use and test.  
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Introduction 
 
In this paper, we describe a multimedia enriched problem-based learning environment designed for middle school 
science.  We share findings based on the application of the program within research contexts and also describe the 
development model we applied in creating the learning environment.  We hope our research and development (R&D) 
experiences will be useful to researchers and practitioners interested in a similar endeavor.  The guiding theoretical 
framework and research for this R&D experience are from the literature on motivation and problem-based learning 
(PBL). 
 
Relevant Literature 
 
Literature on Motivation 
 
Theories of motivation describe how an individual works toward a goal to complete a task (Schunk, Pintrich, & 
Meece, 2008).  Educators are interested in ways of enhancing students’ motivation within various domains  and 
translating that motivation into effective learning.  When motivated, learners tend to enjoy a given task and 
demonstrate greater persistence over time (Garris, Ahlers, & Driskell, 2002).  Motivated learners can be identified by 
typical achievement behaviors such as their choice of behavior, latency, intensity, persistence of their behavior, or 
the cognitive and emotional reactions that occur along with the behavior (Graham & Weiner, 1996).   
Four predominant motivation frameworks have emerged over the past decade: expectancy-value theory, achievement 
goal theory, self-determination theory, and social cognitive theory (Anderman & Gary, 2015).  Within expectancy-
value theory, expectancy indicates beliefs about individuals’ abilities and value indicates four different types of 
beliefs: attainment, intrinsic, utility, and cost values (Eccles & Wigfield, 2002).  Studies have shown that the 
expectancy component is positively related to students’ motivation, while the achievement and value component can 
serve as predictors of students’ future behaviors (Durik, Vida, & Eccles, 2006).  Self-determination theory (SDT, 
Ryan & Deci, 2000) is a motivational theory that differentiates between autonomous and controlled types of 
motivation.  In SDT, different types of motivation are proposed based on different reasons or goals and their related 
actions.  The most basic distinction is between intrinsic motivation, in which people engage in an activity because it 
is inherently interesting or enjoyable, and extrinsic motivation, which involves a contingency between the target 
behavior and a separate consequence desired by the individual.  SDT assumes that intrinsic motivation leads to 
higher quality behavior and experiences, especially for heuristic activities.  Although extrinsic stimuli like prizes and 
rewards can be less effective than intrinsic motives, both intrinsic and extrinsic motivation play a role in encouraging 
productive learning behaviors.   
Achievement goal theory describes how students attempt to achieve a certain task by continuously monitoring and 
evaluating their own competence (e.g., Ames & Archer, 1988; Elliot, 1999; Pintrich, 2000).  The theory outlines 
different goals relating to how learners approach success and avoid failure.  These goals include performance-
approach goals, performance-avoidance goals, mastery-approach goals, and mastery-avoidance goals (Elliot, 1999).  
Performance goal-oriented students compare their achievement with others, while mastery goals relate to a student’s 
concern for his or her growth or mastery.  Mastery goal structures were positively associated with student knowledge 
gains.  Data from health education courses suggest that performance goal structures were negatively associated with 
student knowledge gains (Anderman et al., 2011).  Social Cognitive Theory (SCT) emphasizes behavioral changes 
based on reciprocal interactions within a triad of determinants, which includes personal characteristics, the 
environment, and behavior (also known as reciprocal determinism, Bandura, 1978).  According to Bandura (1986, 
1997), human learning and performance are viewed broadly as functions of the interplay and joint influence of the 
three determinants.  The personal factor is concerned with cognition, emotion, perceptions, and goals.  The 
environmental factor is concerned with the manner in which an individual’s thoughts and actions are influenced by 
features of and the social context presented by the environment.  The behavioral factor relates to all actions 
performed by the learner such as decision making and the articulation of thoughts that occur when applying one’s 
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skill to practice (Rasit et al., 2015; Antley, 2010).  The idea of self-efficacy features prominently within SCT; 
research suggests that it is related to academic achievement, the application of learning strategies, and effort (Schunk 
and Pajares, 2009). 
While the focus of each theory differs, all share the assumption that student behaviors can be intrinsically or 
extrinsically motivated.  Malone (1981) proposed a framework of designing game-based learning by integrating 
factors that support students’ intrinsic motivation, such as challenge, curiosity, and fantasy.  Extrinsic motivation, 
while found to be less influential than intrinsic motivation, also plays a key role in determining student behaviors.  
By describing concepts such as self-efficacy beliefs, self-determination, and achievement goals, these frameworks 
help guide processes of designing instruction.  Research suggests that self-directed and self-motivated learners 
engage in learning for dual reasons: the activity is interesting and because they consider the outcome to be important.  
Recent studies have found that learning outcomes improved among students with both mastery goal and 
performance-approach goal orientations.  Environmental factors (e.g., media affordances) and personal factors (e.g., 
cognition, emotion, perceptions, self-efficacy) interrelate to influence the formation and performance of learning 
behaviors.  Cognition plays a role in the determination of self-efficacy and shapes individual behaviors that the 
learner may apply to manipulate his or her environment (Bandura, 1986).  Likewise, the environment and the social 
influences it provides may also mediate behavior formation. 
 
Literature on Problem-Based Learning 
 
“Problem-based learning (PBL) is an instructional method where student learning occurs in the context of solving an 
authentic problem (Marra, Jonassen, Palmer, & Luft, 2014, p.221) .”  The method originated in medical education 
beginning in 1969 (Neufeld & Barrows, 1974), and has since been “used successfully for over 30 years and 
continues to gain acceptance in multiple disciplines (Savery, 2015, p.  5) ”, including mechanical engineering, 
optometry, psychology, architecture, political science, economics (Boud & Feletti, 1998; Dahlgren, Hult, Dahlgren, 
af Segerstad, & Johansson, 2006; Yadav, Subedi, Lundeberg, & Bunting, 2011; Maurer & Neuhold, 2014).  PBL is 
routinely implemented throughout K–12 and higher education (Torp & Sage, 1998; Hung, Jonassen, & Liu, 2008). 
A substantial body of research has focused on the instructional effectiveness of PBL (Strobel & van Barneveld, 
2009; Wijnia, Loyens, & Derous, 2011; Hmelo-Silver & Barrows, 2015).  The results of a meta-analysis conducted 
by Strobel and van Barneveld (2009) suggests that PBL can promote long-term retention, skill development, and 
student and teacher satisfaction.  Hmelo-Silver and Barrows (2015) indicate that PBL can help students develop 1) 
flexible knowledge, 2) effective problem-solving skills, 3) self-directed learning skills, 4) effective collaboration 
skills, and 5) intrinsic motivation.  However, researchers believe that PBL does not always improve intrinsic 
motivation.  For example, Wijnia, Loyens, and Derous’ (2011) conducted a survey on undergraduates’ motivation 
towards studying by using two learning environments (i.e., problem-based learning [PBL] versus lecture-based [LB] 
environments).  The results showed that students who engaged in PBL had higher perceptions of competence 
compared to LB students, but there was no difference in reported levels of motivation between the two study 
conditions. 
Research has also documented the challenges that exist in implementing PBL.  PBL environments require an 
authentic problem, yet mediating factors such as a learner's prior experience (e.g., culture) may influence whether a 
problem is actually relevant and authentic (Hallinger & Lu, 2012).  Second, PBL requires appropriate scaffolding to 
support students in developing the self-regulation required to focus their efforts, evaluate their progress, and seek 
help when needed (English & Kitsantas, 2013; Hmelo-Silver, Duncan, & Chinn, 2007).  PBL also requires teachers 
and students to modify the roles found within traditional teacher-centered learning environments.  To be productive, 
students are required to take a more proactive and self-directed role in their learning.  At the same time, teachers’ 
time is best spent in a facilitative role, with limited application of direct instruction.  The process of negotiating and 
acclimating to modified roles can be difficult (Hmelo-Silver, Duncan, & Chinn, 2007; Nariman & Chrispeels, 2016).  
Fourth, PBL implementation requires a significant amount of time, especially when compared to traditional forms of 
instruction.  Careful planning is required to account for teacher preparation and the processes required for students to 
become oriented to the problem-solving environment (Nariman & Chrispeels, 2016; Hallinger & Lu, 2012).  
Additional aspects of PBL implementation can be complex, such as facilitating classroom structures and norms to 
engage students in collaboratively solving a large ill-structured problem (Nariman & Chrispeels, 2016).  Finally, 
assessment in PBL environments is often more difficult as compared to traditional instruction.  PBL requires an 
increased focus on criteria-referenced assessments rather than standardized, norm-referenced assessments (Hoffman 
& Ritchie, 1997).  
Although PBL environments are often challenging to implement, technology can provide key support.  For example, 
a study by Lu, Lajoie, and Wiseman (2010) found that technology can support PBL implementation by granting 
teachers more time to interact with students, creating opportunities for more authentic and complex problems, and by 
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providing features and supports that promote problem-solving skills.  Hoffman and Ritchie (1997) maintain that 
technology (e.g., multimedia) has the capacity to facilitate assessment, mitigate time constraints, and encourage 
learning with just-in-time information and support. 
 
Purpose of Our Research and Development Effort 
 
Our R&D effort is guided by the importance of motivation within learning contexts, the considerable benefits and 
challenges of implementing a PBL, and the opportunities, afforded through technology, to construct sophisticated 
learning environments.  The primary purpose of our work is to create, optimize, and maintain a multimedia enriched 
PBL learning environment to support middle school students in learning science and effective strategies for problem 
solving and inquiry.  Our overarching research question is: 

How can a multimedia enriched PBL learning environment designed for middle school science 
facilitate students’ learning? 

In the following, we will first describe the environment, discuss our development model, and then present a summary 
of research findings collected from studies we have conducted using the environment over the past several years. 
 
A Multimedia Enriched PBL Learning Environment 
 
Alien Rescue (AR) is a complex problem-based learning simulation which places learners in an immersive, web-
based 3D environment (http://alienrescue.edb.utexas.edu, Liu, Horton, Kang, Kimmons, & Lee, 2013; Liu, 
Rosenblum, Horton, & Kang, 2014).  As a sixth grade science curriculum unit, AR is designed for 50-minute class 
periods across approximately 15 days.  The content of AR was designed to be consistent with the requirements of the 
National Science Standards and Texas Essential Knowledge and Skills (TEKS). 
In the simulation, exploration and knowledge construction are promoted by placing learners in the role of scientists 
aboard a fictional space station.  The learners are responsible for investigating our solar system with the objective of 
finding suitable homes for six displaced alien species.  As a result, learners are afforded the opportunity to 
experience elements of authentic scientific inquiry while solving an open-ended, ill-structured problem.  The 
simulation may be implemented in a manner that allows each child to work individually.  However, in an approach 
consistent with the principles of PBL, it is generally suggested that learners work collaboratively to investigate and 
solve the problem. 
From the start, learners are provided with problem-specific information regarding our solar system and the six alien 
species.  However, the provided information is not sufficient to solve the problem.  Following a strategy suggested 
by Barrows (1985; as cited by Hoffman & Ritchie, 1997), additional information becomes available as learners 
progress through their investigation of the problem.  Successful problem solving requires that learners create and 
launch probes that are capable of studying the characteristics of several planets and moons throughout our solar 
system.  Learners also have access to 11 integrated cognitive tools to that support aspects of complex problem 
solving and generally help to record, organize, and analyze information. 
Throughout their investigations, AR also requires learners to submit justifications, via interfaces presented by the 
program, regarding their decisions and hypotheses.  For example, if a learner decides to launch an orbiter probe, they 
must present a rationale for choosing this specific probe type.  This instructional approach is consistent with research 
evidence suggesting that frequently prompting learners to justify their hypotheses during scientific inquiry promotes 
deeper connections between learning activities, goals, and processes (Kolodner et al.  2003; as cited by English & 
Kitsantas, 2013). 
After concluding their investigation, learners interpret the data they obtain and recommend an appropriate habitat 
(e.g., Venus, Triton, Saturn, etc.) for each alien.  The learners write a justification for each habitat recommendation 
in order to make their reasoning more explicit.  The simulation is finished once learners have made all of their 
recommendations for the six alien species.  Table 1 presents descriptions of tools included in the environment to 
support students’ learning.  Figure 1 provides screenshots of sample tools. 
 
 

Table 1 

Descriptions of Cognitive Tools Provided in Alien Rescue 
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Tool Categories Tool Functions 

Tools sharing cognitive load 

  Alien Database Provides information via 3D imagery and text, on the aliens’ home planet, 
their journey, species characteristics, and habitat requirements.   

  Solar System Database Provides information on selected planets and moons within our solar system. 
Data is intentionally incomplete to support the ill-structured nature of the 
problem-solving environment and foster the need for hypothesis testing. 

  Missions Database Provides information on past NASA missions, including detailed 
descriptions of probes used on these missions. 

  Concepts Database Provides instructional modules on selected scientific concepts using 
interactive animations and simulations designed to facilitate conceptual 
understanding. 

  Spectral Database Provides information to help students interpret spectra found in the Alien 
Database.   

  Periodic Table Provides an interactive periodic table of the elements.   

Tools supporting cognitive process 

  Notebook  Provides a notebook to store student notes about their research findings.   

Tools supporting otherwise out-of-reach activities 

  Probe Design Center  Provides information on real scientific equipment used in both past and 
future probe missions.  Students construct probes by deciding probe type, 
communication, power source, and instruments.   

  Probe Launch Center  Provides an interface for launching probes.  Students check designed probes 
and choose which probe(s) they want to launch according to the budget.   

Tools supporting hypothesis testing 
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  Mission Status Center  Displays the data collected by the probes.  Students analyze and interpret 
this data in order to develop a solution.  Equipment malfunction can occur, 
and poor planning may lead to mission failure and budget waste.   

  Message Tool  Provides students with ability to send and receive text messages received 
from the Interstellar Relocation Commission Director as well as the aliens.  
The Message Tool also includes the Solution Form. 

  Solution Form  Provides students with a way to submit their solution for each alien species.  
Students must also use the form to provide a rationale for their choice of 
alien habitat.  Teachers can review and critique these solutions. 

a.   The introductory video introduces students to the 
problem of relocating homeless aliens. 

b.   Information on alien habitats and dwellings are 
provided. 

c.   One of the alien species, called the Sylcari, is depicted 
in the Alien Database. 

d.   Students use tools such as the Concept Database, 
Solar System Database, and Mission Database.    
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e.   Students select probe design options based upon 
hypotheses.    

e.   Illustration of alien food showing engaging visuals 
and detailed descriptions.    

Figure 1: Screenshots of tools in Alien Rescue to support scientific inquiry. 

 
Development Model 
 
Our design and development model employs a project-based learning approach that emphasizes learners as 
designers.  This approach corresponds with a four-phase model based upon established practices in the multimedia 
industry and current education technology literature (Liu, Kishi, & Rhodes, 2007; Schoenfeld & Berge, 2004/2005): 
1) concept, 2) design, 3) development, and 4) implementation.  Planning and evaluation are embedded in each phase 
(see Figure 2).  The development process is also guided by a design-based research framework that aims to generate 
and refine theories by evaluating reiterative enhancements to an instructional innovation within authentic settings 
(Brown, 1992; Cobb, Confrey, diSessa, Lehrer, & Schauble, 2003).  With this approach, the importance of studying 
educational innovations within an authentic context is emphasized so that research findings obtained through 
classroom evaluation inform the design of the next iteration (Collins, Joseph, & Bielaczyc, 2004).    
 

 

Figure 2.    Project Development Process. 

Our team consists of a group of graduate students working collaboratively under the supervision and guidance of 
faculty.  Harnessing students’ diverse talents and ideas is a major characteristic of our development model.  Students’ 
engagement in the project is largely driven by their interest in creating a quality technology program to enhance 
learning while simultaneously developing multimedia production and research competencies.  As the program 
evolves from one version to another with the advancement of technologies and new understanding in educational 
research, team members’ skills also progress and reflect current industry best practices and trends.  This process has 
provided opportunities for students to gain valuable software design and technical development skills.  It has been a 
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training platform for future designers and developers, instructional technologists, and educational researchers.  The 
project has resulted in numerous presentations, publications, master’s reports, and doctoral dissertations. 
 
 
Research Findings and Discussion 
 
Research has been an essential and ongoing element throughout the phases of design, development, implementation, 
and revision.   Studies have been conducted using the program as a research platform to investigate various topics 
such as the motivational effects of multimedia and game-based learning, self-efficacy, goal orientation and learning, 
teachers’ implementation of problem-based learning, and the design of cognitive tools and cognitive tool use 
patterns.   A summary of recent research findings on motivation and learning is presented below. 
 
Findings Related to Motivation  
 
Research examining students’ motivation, attitude, and learning through the use of Alien Rescue has shown that 
sixth-graders were highly motivated and engaged while using AR (Kimmons, Liu, Kang, & Santana, 2012; Liu, 
Horton, Kang, Kimmons, & Lee, 2013; Liu, Horton, Olmanson, & Toprac, 2011; Liu, Rosenblum, Horton & Kang, 
2014; Liu, Toprac, & Yuen, 2009).  Comments, as shown in Liu et al. (2011), reflect the sixth graders’ perceptions of 
the program.  The students described the program as “freaking awesome!!!”  “so unique,“ “sooooooooo cool!!!!” and 
“sooooooooooooooooooooooooooo  FUN!!!!!!!!!!!!!!!!” 
In three separate studies with different groups of sixth graders from different schools, the participants were asked 
“how do you describe AR to a friend” or “what do you think of AR.” Students’ responses were tallied and displayed 
in word a cloud.  In a study of 220 students (Liu, et al., 2011), the word “fun” appears with the greatest frequency.  It 
was the second most used term in a follow-up study of 478 participants (Kimmons et al., 2012).  The word was used 
107 times in 313 times respectively. 
 

  

Study 1: The word “fun” was mentioned 107 
times, and was the most frequently 
mentioned word.    

Study 2: The word “fun” (freq=313) had the 
second highest frequency after the word 
“think” (freq=350). 

Figure 3.  Sixth Graders’ Responses Presented in a Word Cloud. 

In a third study (Liu et al., 2013), a total of 1,072 words were extracted out of 358 statements from 383 sixth graders’ 
responses.  The word “fun” has the highest frequency, as shown in Table 2. 
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Table 2 

Word Cloud of students’ responses to “How would you describe Alien Rescue to a friend?” Or “What do you think of Alien Rescue?” 

Word Cloud Word 
Frequency 
(%) 

 

 

 

 

fun 

learn 

solar-
system 

aliens 

find 

helpful 

home 

information 

interesting 

probe 

game 

computer 

183 
(17%) 

108 
(10%) 

93 (8.7%) 

74 (6.9%) 

46 (4.3%) 

41 (3.8%) 

38 (2.7%) 

30 (2.5%) 

29 (2.7%) 

27 (2.5%) 

24 (2.2%) 

20 (1.9%) 

Note.    Word counts below 20 are not listed. 

Sixth graders’ comments through interviews and open-ended responses (unedited) as well as their teachers’ 
comments through interviews from recent studies provided further evidence of positive perceptions toward the 
environment and the learning experience it supported. 

Sample comments from teachers. 

Alien Rescue (AR) was a fantastic activity.  I've been involved with problem based learning since 
'95 and this is terrific way to include/integrate 21st century technology and skills.  AR takes a 
problem, allows the students to ask questions and research and then propose possible solutions.  
The interaction and communication amongst the team members was terrific.  It was great listening 
to them discuss/argue as they researched and collected info from their probes.  It allowed them to 
learn about so many topics as they tried to find new homes for the aliens.  Thanks so much for 
allowing me to use this in my class.  I look forward to using this again next year!  (Teacher G., 
Chartiers-Houston Jr./SR.   High School, PA) 

I was amazed at how, after two weeks, all 125 of my students were still so drawn to Alien Rescue.  
They were having conversations about magnetic fields and elements on the periodic table in my 
classroom during lunch, and kids were going to the Library on their off-time to send probes and 
take notes in Alien Rescue!  The lesson plans provided by Alien Rescue were rigorous, and all the 
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background information I needed was available on the website.    We will definitely use Alien 
Rescue in our Space Unit next year!  (Teacher R., Four Points Middle School, Leander, TX) 

I have never seen middle school students so engaged in reading and using data as when they were 
‘playing’ Alien Rescue.  When we were finished they asked if they could do it again because it was 
so much fun! (Teacher J., Loftis Middle School, TN) 

My students have really enjoyed using Alien Rescue.  Alien Rescue was a wonderful tool to 
integrate science in a fun, challenging, and innovative way.  Alien Rescue embraces the idea of 
teacher acting as facilitator as opposed to teaching.  Alien Rescue provides the circumstance that 
definitely keeps the students engaged while the teacher facilitates the learning environment.  
(Teacher S., Columbia Local Schools, OH) 

Sample comments from the sixth graders. 

I like Alien Rescue much more than other science activities because we’re not just sitting at our 
desk doing work that must be done on our own, it’s a fun activity that ties in with what we’re 
learning.   (Student 1) 

Alien Rescue was better than other activities because I liked learning about the different things.   
Alien Rescue gave us a chance to work independently on a project by ourselves.   I also liked that 
we could work with different people.   Collaboration caused us to debate and come up with more 
correct answers than if we were working by ourselves.   (Student 2) 

Because Alien Rescue you can learn what scientist really do and how they learn about all the 
planets.   (Student 3) 

I liked Alien Rescue more than other science activities because it was a group project, we got to do 
it on the computer, and it was like a video game.   (Student 4) 

I liked doing Alien Rescue more than other activities because you get to do hands on activities.  I 
find it more interesting than reading out of the book.   It would prepare me to be an astronaut! 
(Student 5) 

Alien Rescue is educational, but at the same time interactive and fun, like a video game.    You are 
also much more independent in Alien Rescue.   (Student 6) 

Findings Related to Performance 
Before and after use comparison. 

 
Recent research studies investigating the impact of Alien Rescue on student learning (Kimmons et al., 2012; Liu et 
al., 2011; Liu et al., 2014) have shown significant increases in science knowledge from pretest to posttest for both 
male and female students using ANOVA with repeated measures at p < .01.   The average gain score from pretest to 
posttest was 30.31 with Mmale = 28.02 and Mfemale = 31.85 in Liu et al. (2011, ES = .69) and 32 points with Mmale = 29 
and Mfemale = 34 in Kimmons et al. (2012, ES= .76).     
A recent study (Liu et al., 2014) included all sixth graders from two public middle schools (n=430) in a mid-sized 
southwestern city in the U.S..  These sixth graders used AR in their daily 50-minute science classes as their 
curriculum for space science for three weeks.  A repeated measures ANOVA showed significantly increased science 
knowledge scores at the conclusion of the AR unit.  The average gain score from pretest to posttest for School 1 was 
24.29 with Mmale = 23.34 and Mfemale = 25.78; and 13.31 with Mmale = 12.28 and Mfemale = 14.46 for School 2 (see 
Table 3).   It is worth noting that, for both schools, female students had higher gains than their male counterparts. 
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Table 3 

Students’ Science Knowledge Test Scores at Pretest and Posttest 

 Boys  Girls  Total 

Science Knowledge Score 
(% on 0-100 scale) 

n M (SD) 
 

n M (SD) 
 

n M (SD) 

School 1 69    45    114   

   Pretest   57.17% (22.61)   52.11% (13.76)   55.18% (21.69) 

   Posttest   80.51%* (18.55)   77.89%* (22.55)   79.47%* (20.17) 

School 2 134    123    257   

   Pretest   49.54% (21.81)   41.82%  (19.7)   45.85% (21.15) 

   Posttest   61.82%* (19.18)   56.28%* (16.28)   59.17%* (18.03) 

*Significantly different from the pretest, p < .01.   Only those who completed both pre- and posttests were reported. 
In their open-ended responses, sixth graders stated that they had learned about: our solar system (the planets, moons, 
and their characteristics) (51% out of 515 units of responses); the scientific instruments (creating and launching 
probes and various instruments needed for each type of probe) (16%); the alien species (8%); scientific concepts 
such as magnetic fields, gravity, and temperature scales (7%); problem solving (4%); conducting research (4%); 
managing a budget (2%); and working with others (2%).    

Sample statements collected from sixth graders described what they learned. 

I learned many different facts about the moons and planets in our solar system that I haven't known 
before, and some were quite interesting.  I enjoy learning about outer space, therefore I thought 
that Alien Rescue was a neat game that could help us learn about the solar system.    (Student 1) 

I learned mostly about magnetic fields, gravity, elements and the solar system.    I also learned how 
the different instruments work for probes.    (Student 2) 

From Alien Rescue how to really research and find information using tools and problem solving 
hard questions.    (Student 3) 

I’ve also learned what I call “matching skills”.   Such as having to match the aliens’ specific needs 
to a planet or moon that provides those needs.   (Student 4) 

I also learned that science can be fun.  I love science.   (Student 5) 
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Comparisons with Traditional Instruction 
To compare students who used AR with 
those who did not, a study was recently 
conducted (and is currently being 
written up) in a school district with two 
middle schools of comparable 
demographics.  AR was used with all 
sixth-graders in one school while all 
sixth graders in the other school were 
taught the space unit using direct 
instruction.  Both schools have access 
to computers and the Internet.  At the 
end of the unit, all students took a 
school district-created 15-item test on 
space science.  The results showed a 
significant difference in the test scores 
between the two groups: F(1,766), p 
<.01, showing that the school using AR 
scored significantly higher (see Table 
4).   

Mean % Score 
(out of 100) 

Scored 66%  
or better 

Scored 90%  
or better 

School did not use AR: n=384 

(female=174, male=210) 
80.11% 89.58% 26.82% 

School used AR: n=384 

(female=195, male=189) 
87.56% 94.79% 54.17% 

 
Summary and Next Steps 
 
This paper has described relevant literature relating to motivation and problem-based learning, with specific 
consideration to the design of AR, a multimedia enriched problem-based learning environment that supports the 
development of competencies relating to scientific knowledge and inquiry.  We feel that the program is unique in 
that it is entirely sustained by a team of graduate students, working within a project based structure, to design and 
implement frequent iterations based on research findings and the affordances of emerging technologies.  A 
significant advantage of this approach is that it supports research processes based around design-based research.  
Findings in the areas of motivation and student performance suggest that the program plays an advantageous role 
within the sixth grade science classroom by enhancing students’ motivation and their perceptions of fun and play as 
part of the learning process.  In addition, comparison studies suggest that the program has the potential to result in 
enhanced learning outcomes when compared to traditional forms of instruction.  We hope that our findings are useful 
to those considering the design and implementation of complex technology-based learning environments. 
Research on AR will continue and the project team is currently implementing a number of technical enhancements 
and changes to the features provided by the program.  Continued research on the intersection between motivation and 
problem-based learning will allow us to better understand how aspects of complex learning environments, immersive 
simulations, and game-based learning can be applied to enhance student learning outcomes. 
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Introduction	
	
Many new wearable devices hit the market every day. They become cheaper and easily available. This study 
elaborates on the features and use cases of smart glasses. The commercial device Recon Jet from Recon Instruments2 
will be exemplary used to introduce the features of smart glasses. Wearable devices such as smart glasses need a 
suitable information system architecture and environment to perform well. Smart glasses have already been used in 
educational domain and the learning performance was already investigated for special use cases for example in 
medical training/teaching domain as well as the industrial domain (production) (Rauh et al, 2015; Russell et al, 
2014). 
With all the new wearable devices, a new challenge rose: There is a technical solution (a new device), but we don’t 
know what kind of (educational) problems could be solved and how the learning experience and performance can be 
improved with them. 
This paper discusses already developed use cases and studies in which smart glasses were used to improve the 
learning experience for students and teachers. 
The following research questions were defined: 
RQ1: Benefits and drawbacks of smart glass user interaction techniques in learning situations? 
RQ2: Are there already carried out smart glass field studies and which use cases were already examined? 
RQ3: How could a sample educational use case be defined to be implemented by an adequate information system 
architecture? 
After analysis of device features, use cases and already carried out field studies, a software framework concept is 
introduced to embed wearable devices in educational environments. The framework is explained based on the fine 
motor skills task: knitting. Additionally, a generic workflow is defined to implement fine motor skills use cases. 
	
Smart	glasses	in	general	
	
Smart glasses are derivatives of Head Worn Displays (HWD). Head Word Displays show visual information to the 
user directly in the user’s line of sight. The user does not need to change the viewing direction to access visual 
information. (Rauh et al, 2015). 
Based on the device Recon Jet, the main features of smart glasses will be described. This device was chosen because 
of the availability on the market. Table 1 shows the main features of the device. The device is a monocular optical 
see-through device with a display and the computational unit positioned at the lower right corner of the right eye’s 
line of sight. The rechargeable battery is attached on the left hand side of the spectacle frame. Figure 1 shows the 
shape and the appearance of the Recon Jet smart glasses. 
	
	

																																																								
2 http://www.reconinstruments.com/, last accessed: 18.05.2016 
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Figure 1: Recon Jet 

Table	1	
Recon	Jet	smart	glasses	‐	specification3	

CPU	 1	GHz	dual‐core	ARM	Cortex‐A9	
Memory	 1	GB	SDRAM,	8	GB	flash storage	

Sensors	
3D	 accelerometer,	 3D	 gyroscope,	 3D	magnetometer,	
pressure	sensor,	Infrared	sensor	

Connectivity	 GPS,	Bluetooth	4.0,	Ant+,	Wi‐Fi,	Micro	USB	2.0
Display	 Widescreen	16:9	WQVGA	display	
Camera	 Point‐of‐view	photo	and	video	camera	
Controls	 Optical	touchpad,	2‐button	rocker	
Battery	life	 4	hours	typical	use
Operating	System	 ReconOS	– based	on	Android	4.4	
	
	
Analysis	 of	 the	 smart	 glass	 features	 for	 educational	 usage	 in	 educational	
environments	
	
Based on the experience made with already implemented educational information systems (web services) with 
mobile device support, the smart glass features were analyzed for capability in usage in educational information 
systems environments. The recon jet supports Wi-Fi as well as Bluetooth connections therefore the data glasses can 
be easily connected to already available Wi-Fi networks. Bluetooth could be used as a backup connection to interact 
with other devices. Based on already gained experience made in schools and other educational institutions, the Wi-Fi 
network connections were not always stable and reachable hence the Bluetooth backup connection could be very 
useful. (Spitzer and Ebner, 2014) 
An important impact factor of using wearable / mobile devices is the real world battery life. Students should be able 
to complete educational tasks without plugging the device to the power supply.  
Students will wear the smart glasses while performing an educational task hence the wearing comfort plays a 
significant role. In our previous studies in which the smart glasses Vuzix M1004 were used, a lot of users of the 
subject group complained about the wearing comfort. One of the mentioned reason for this issue was that the Vuzix 
M100 computational unit, battery pack as well as the head worn display is mounted on the same side of the head or 
spectacle frame hence the device was imbalanced.  
Another finding of the study was that most of the users rated the smart glass device (hardware, wearing comfort) and 
not the running software hence the appropriate wearable device (hardware) plays a significant role for the user 
acceptance (Stocker et al, 2016). 
Smart glasses used while performing educational tasks must not impair the user’s concentration hence the wearing 
comfort plays a significant role. The device’s weight should be well balanced to prevent muscular imbalance of the 
neck muscles. Additionally, the smart glasses should be able to be worn in combination with ordinary glasses. 
The efficient deployment of smart glasses in educational environment requires several possibilities of human-device-
interaction techniques. The ideal user interaction technology depends on the usage scenario (learning task). Table 2 
elaborates on the details of the available interaction technologies smart glasses in educational and industrial learning 
environments. Additionally the pros and cons of the interaction techniques in these domains will be shown. 

																																																								
3 http://www.reconinstruments.com/products/jet/tech-specs, last accessed: 18.05.2016 
4 https://www.vuzix.com/consumer/products_m100, accessed: 18.05.2016 
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Table	2	
Smart	glasses	‐	interaction	technologies	

Interaction	technology	/	technique	 (+)	 (‐)

Voice	recognition	

Hands‐free,	 possible	 usage	 for	
language	 stimulating	 educational	
tasks.	

Not	suitable	in	environments	with	
high	 ambient	noise.	 This	 could	be	
the	 case	 in	 big	 student	 groups	 as	
well	as	in	industrial	environments.	

Touch	interaction		
(Spectacle	frame)	

No	 functional	disturbance	by	high	
ambient	 noise.	Many	users	within	
one	room	could	control	 their	own	
devices	 without	 disturbing	 each	
other.	

The	 big	 advantage	 of	 hands‐free	
devices	 is	 lost.	 The	 user	 needs	 a	
free	 hand	 to	 interact	 with	 the	
device.	 This	 could	 have	 a	 deep	
impact	on	the	learning	experience.	
Additionally,	 the	 necessity	 of	
moving	the	hand	towards	the	head	
could	 cause	 signs	 of	 fatigue,	 this	
could	 be	 a	 big	 issue	 in	 industrial	
learning	 domain.	 Furthermore,	
this	 interaction	 method	 is	 not	
suitable	 for	 dirty	 environments	
where	 usage	 of	 touch	 interaction	
could	lead	to	damage	of	the	device.

Interaction	 with	 gestures	 without	
touching	the	device		
(Hand‐wave)	

No	 functional	disturbance	by	high	
ambient	noise.	The	device	will	not	
be	damaged	in	dirty	environments	
because	no	direct,	physical	(hand)	
contact	will	be	performed.		

This	 could	 be	 very	 exhausting,	
especially	 if	 the	 hand	 wave	
recognition	 fails.	 In	 this	 case	 the	
user	 has	 to	 repeat	 the	 gesture	
until	 the	 recognition	 succeeds.	
Additionally,	 the	 learning	
experience	 could	 be	 interrupted	
by	 hand	 wave	 gestures	 especially	
while	performing	fine	motor	skills	
learning	tasks.	

	
Use	cases	in	education	
	
Due to the fact that smart glasses are highly mobile devices, they will be able to assist all those well-known learning 
theories. Especially, those scenarios, which can be placed in real life situations (context based learning) according to 
Schön et al. (2011) or where the location plays important role (Kukulska-Hulme and Traxler, 2005). 
Smart glasses could be used from two different user perspectives in educational domain. 
Teachers can use data glasses to record practice videos (tutorial videos) from the user’s point of view. This could be 
very effective for practicing fine motor skills learning tasks. Another use case is, that researchers/teachers in 
dangerous or difficult accessible environments could perform experiments where students are able to attend remotely 
by observing the experiments from a safe location (Lamoreaux, 2014). 
This approach is very effective in medical domain because medical students can watch difficult operations remotely 
(Paddock, 2013). 
Ebner et al investigated how smart glasses (Google Glass) could be used within an Audience Response System 
(ARS) and if the device could provide feedback to the lecturer without disturbing the lecture. They identified 
requirements, build a working prototype and carried out a field study, followed by a revision. The field study 
indicates, that lecturers are able to get instant feedback without any interruption. Google Glass has benefits in face-to 
face teaching situations. Additionally, the interaction between the lecturer and the audience was raised. Users should 
be aware of the limitations of smart glasses (Google Glass), such as limited size of the display and unconventional 
ways of user interaction techniques (Ebner et al, 2015). 
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From the student’s perspective, a lot of use cases could be defined as well. Students could perform a task while 
wearing data glasses and the teacher is able to watch the process from the student’s point of view and could give 
advices and feedback immediately. The teacher does not have to be on site but is able to monitor the student 
remotely. This could improve the learning situation for the student because the student might not have the feeling 
that he or she is being monitored. This use case will be evaluated during a field study. 
Russel et al already evaluated such a use case. They used the device Google Glass to tele-mentor cardiac 
ultrasonography. Three student groups were formed: one group received tele-mentored education through Google 
Glass remotely from an expert, the second group received bed side education from the same expert, the third group 
(control group) did not receive any additional instructions. After analysis of the results there was no statistically 
significant difference in the performance of the tele-mentored group and the bed-side mentored group. (Russel et al, 
2015) 
	
	
Information	system	requirements	to	support	wearables	in	educational	environments	
	
From the technical point of view the described device class could be seen as an android smart phone with additional 
sensors and device interaction features. The following system architecture is based on already gathered experience in 
implementing an IT infrastructure for multiple mobile devices (iPads) in school environment. An Android device 
was chosen because data glasses with other operating systems where not available during the concept phase (Spitzer 
and Ebner, 2013). 
To maintain multiple devices, a server (web services) will be implemented which is responsible for managing the 
inter device communication and forwarding content to the data glasses. The web service will also be used to 
interconnect other wearables (smart watches, other sensors and additional smart devices) with the data glasses 
(Labus et al, 2015).  
Figure 3 shows the basic architectural concept of the information system.  
 

	
Figure 2: IT System architecture 
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The information System will be implemented as a framework for multiple applications to provide a common 
platform for different kinds of learning tools. The teacher or the students will use the full-featured web client to 
select the apps and browse detail information about the learning applications and tasks. As they select an application, 
the task will be transferred to the smart glasses or other wearables. The teacher is able to transfer tasks to all 
registered data glasses and is able to observe the learning progression and give feedback remotely.  
During the iPad field study the observing feature and functionality appeared very expressive to evaluate student 
performance and to give qualified feedback (Spitzer and Ebner, 2013).	
	
	
Sample	use	case	for	the	suggested	IT	infrastructure	
	
The teacher decides to show the students how to knit. At first a small verbal introduction will be given. Then all the 
students get the material as well as the knitting needles. The teacher selects the knitting tutorial on his full-featured 
Web interface on his or her tablet/PC and transfers the video tutorial to the smart glasses. The students are able to 
learn knitting while watching the video and can control the tutorial (start, stop, slow motion, rewind). An adequate 
user interaction technique should be chosen to not interfere the learning experience. One big advantage of using 
smart glasses for this kind of task (fine motor skills task) is that the students could work hands-free while getting 
instructions through the smart glasses. Students are learning by watching the tutorial video, which was created from 
the user’s perspective, and simultaneously performing the task with their hands. Therefore the learning experience 
will be improved, the students are learning with multiple senses (hear, see and touch (haptic experience)) (Shams and 
Seitz, 2008). 
Figure 3 shows a picture taken with the Recon Jet smart glasses from the teacher’s point of view. The small picture 
on the upper left shows the teacher while recording the knit tutorial video with the Recon Jet glasses. 
 

	
Figure 3: The teacher is recording a knit tutorial video (image captured with Recon Jet) 
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After the teacher has finished creating the tutorial, the video will be uploaded to the information system. The teacher 
can manage the recorded media (audio / video) with the full-featured web client. Then the tutorial can be sent to the 
student’s smart glasses and they can start to view the tutorial.  
Concurrently while the students are learning the knitting techniques, the built-in camera of the smart glasses will 
record the student’s performance and will reveal difficulties. By observing the students, the teacher is able to identify 
issues and can give additional support. 
This teaching technique can also be used to teach students remotely. In this case students could receive additional 
support via audio. 
This kind of learning task could be adapted for various use cases. Figure 4 suggests a workflow for learning 
situations and tasks in which smart glasses are involved. 
 

	
Figure 4: Generic workflow of a fine motor skills learning task for smart glasses 

	
	
Conclusion	
	
As more and more wearable devices become easily available on the market, new use cases were examined and 
defined. One field of application is the usage in educational environments to improve the learning experience. 
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Suitable user interaction techniques depend on the learning environment Voice recognition should only be used in 
quiet environment and in a way that no others will be disturbed. Hand-wave gestures can be used in dirty and loud 
environments (industrial domain). Touch interaction can be used in environments with high ambient noise. 
Drawbacks of the touch and gesture interaction techniques are that the hands-free feature of smart glasses is affected 
and could interfere the learning experience, especially in fine motor skills tasks (RQ1). Various use cases were 
identified and analyzed, which shows the potential of smart glasses to enhance the learning experience (RQ2). 
Additionally, a concept of information system architecture was introduced to provide a framework for learning 
applications. One sample use case was taken to show the potential of the suggested information system architecture 
(RQ3). A generic learning workflow was introduced to assist teachers and students while using smart glasses for 
(fine motor skills) learning tasks. 
The next step is to specify and implement a prototype of such a framework and provide sample applications, which 
implement the suggested use cases. Then the learning performance of these applications will be evaluated in several 
field studies. 
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Introduction 

 
“Engagement is difficult to define operationally, but we know it when we see it, and we know it when it is 

missing” (Newmann, 1986). 
 

Student engagement is both a ubiquitous and broadly defined term in education. The extant literature 
provides varying definitions and conceptions of the meaning and function of student engagement (Reschly & 
Christenson, 2012; Lawson & Lawson, 2013). It encompasses everything from affective and emotional states of the 
learner, to behavioural and cognitive indicators; at its essence, engagement is the time and effort students devote to 
learning activities (Appleton, Christenson & Furlong, 2008; Carini, 2012).  Engagement is seen as an antidote to 
student alienation, low levels of academic achievement, high levels of student boredom, and high dropout rates in 
urban areas (Fredricks, Blumenfeld, & Paris, 2004). Despite the challenges in the literature, three primary 
assumptions remain salient (Lawson & Lawson, 2013): 1) engagement is malleable and amenable to improvement 
via pedagogy and other interventions; 2) engagement represents a direct pathway to learning; and 3) engagement is 
theoretically distinct from student motivation. Motivation is a reflection of a student's’ direction of energy towards a 
learning activity (Assor, 2012) whereas some researchers consider engagement as energy in action (Ainley, 2012; 
Skinner & Pitzer, 2012). Most recently, engagement was described as the ‘conceptual glue’ that connects student 
agency, social influences, organizational structures, and school culture (Lawson & Lawson, 2013). Of particular 
interest to our work, is how engagement and agency are interrelated, and the role of this relationship in online 
learning. 

 
Agency 

 
Agency is integral in students’ abilities to regulate, control, and monitor their own learning. Agency for 

Learning (Code, 2010) proposes that agency is an emergent capability manifested in student abilities to interact with 
personal, behavioural, environmental, and social factors in the learning context. Agency is a deliberative, reflective 
activity in which individuals select, frame, choose, and execute actions to achieve an outcome (Martin, et al., 2003). 
Agency for Learning extends Social Cognitive Theory (Bandura, 2001) by situating agentic capabilities as mediating 
factors between the effects of personal, behavioural, and social-environmental influences within the learning context. 
Agency is enacted through three different modes: direct personal agency, proxy agency, and collective agency 
(Bandura, 2001). Individual agency is influenced through proxy and collective action. 

 
Proxy Agency 

 
Proxy agency is a socially mediated mode of agency through which individuals attempt to get others to act 

at their will to secure outcomes they desire (Bandura, 2001, 2006). Situations in which individuals employ proxy 
agency occur when they do not have the will, ability, or skill to act for themselves to continue their own self-

																																																								
5 Authors contributed equally to this work. 
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development. For example, a student relies on their teacher to instruct them in domains in which they do not already 
have ability. Students may also choose to exercise proxy agency when they believe that another individual can “do it 
better” (Bandura, 2001). Seeking an intermediary, in this case a teacher or another student, to direct personal control 
on behalf of the agent requires a belief on the part of the agent that the intermediary, or proxy, has the ability to assist 
them in meeting an objective. “Proxy agency [thus] relies heavily on perceived social efficacy for enlisting the 
meditative efforts of others” (Bandura, 2001, p. 13). 

 
Collective Agency 

 
Collective agency relies on people’s shared beliefs in their collective power to attain desired outcomes 

(Bandura, 2001, 2006). Collective agency enables people to act together on a shared belief through interactive, 
coordinated, and dynamic means. Social Cognitive Theory (Bandura, 2001) rejects a duality of agency and social 
structure stressing that shared beliefs, such as collective efficacy, is not merely a sum of individual self-efficacy of 
group members (Bandura, 2001, 2005, 2006). It is people acting as a group through which collective efficacy 
emerges. In the case of the online classroom, students may come to identify the strengths of individual members of 
the class and collectively utilize these strengths to complete a class project, or engage them in peer feedback.  
 

Peer Feedback and Formative Assessment 
 
Feedback is conceptualized as information provided by a proxy agent (e.g. teacher, peer, learning resource, 

parent, self, experience) regarding aspects of the learner’s performance or understanding (Hattie & Timperley, 2007; 
Hattie, 2011). For example, a teacher-proxy can provide corrective information, a peer-proxy can provide an 
alternative strategy, a learning resource-proxy (such as a book or online environment) can provide information to 
clarify ideas, a parent-proxy can provide encouragement, and a learner (self-as-agent) can evaluate the correctness of 
a response. Feedback is thus a “consequence” of performance (Hattie & Timperley, 2007). The literature on the 
effectiveness of feedback suggests that the complex relationships between the feedback intervention (Kluger & 
DeNisi, 1996; Shute, 2008), task (Rosa & Leow, 2004), learning context (Kingston & Nash, 2011), and individual 
differences of the learner (Stobart, 2008) affect the magnitude of the feedback effects (Hattie, 2011). Peer feedback 
and assessment, and by extension peer review, between students is becoming common in higher education.  

 
Peer assessment is an educational arrangement in which students assess the quality of their fellow students’ 

work and provide one another with feedback (Dochy, Segers, and Sluijsmans, 1999), either formally or informally. 
As a strategy, peer assessment is frequently underutilized in online learning environments, likely because learning 
value is not exploited by peers as it is not explicitly linked to summative assessment activities and “there is also little 
sense of obligation or incentive for students to take the peer assessment process seriously” (Suen, 2014). In addition, 
there is a reluctance to participate in such peer review activities if its formal aspect is not clearly or meaningfully 
embedded in the learning process. It is unfortunate, as such engagement can potentially promote a rich dialogue in 
relation to feedback and peer and self assessment activities which, by their nature, place the student at the centre of 
the educational process as an active participant in constructing knowledge (Hatzipanagos & Warburton, 2009). It is 
for this reason we engaged in a design project using open badges, building upon the literature on engagement, 
agency, and feedback. 

  
Open Badges: Project Design 

 
Open badges can be used to represent competencies and engagement with learning that have been 

recognized in online or offline life. Microcertification uses badges to provide certification and validation of 
knowledge, skills, and abilities that an individual has acquired, but which is not limited to formal educational 
institutions, degrees, or transcripts (Nix, 2013). The aim of this project was to encourage the use of badges rewarding 
competences, knowledge and skills acquired in digital learning spaces, and reinforce the value of peer assessment 
and by extension peer feedback and review activities in supporting student learning. The rationale of our intervention 
was to promote and scale up good formative assessment and feedback in online settings, framed around outcomes 
based in transversal or 21st century skills (ERI-Net, 2015). 
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Guiding Questions & Principles 
 
The purpose of the Open Badges project was to: 
 

1. Explore the effectiveness of peer feedback and assessment; 
2. Investigate whether open badges can support learning in online environments through enhanced 

engagement; 
3. Identify the most appropriate badge typology that supports peer feedback and assessment; 
4. Create a clear correspondence between the typology of badges and peer feedback and assessment practice in 

online classrooms. 
 

Learning Design 
 
We used learning design principles and linked these to the motivations provided by awarding badges for 

desirable behaviours. Digital badges have been developed to become “... online visual representations of 
accomplishments or skills” (Ostashewski & Reid, 2015). For example, our learners had the ability to award a badge 
to their peer evaluator if s/he provided good constructive advice on their work. 

 
In this context, Dochy, Segers, and Sluijsmans’ (1999) taxonomy has proved very useful for our purposes 

and created a clear correspondence between the typology of badges and peer feedback and assessment practice in 
online classrooms. Table 1 shows the attributes of peer assessment aligned with research outcomes from the 
literature. By examining the attributes of badges against this taxonomy (in column 3 of Table 1), their value for peer 
assessment and feedback becomes clear. 

  
Table 1 

An extension of Dochy, Segers, and Sluijsmans’ (1999) taxonomy of peer assessment to show badges are ‘fit for 
purpose’ when designing peer assessment activities  (Hatzipanagos & Warburton 2015). 

1. Peer assessment attributes 2. What the research says 3. Badges 

Validity 
 

Peers are prone to produce 
ratings based on uniformity, race 
and friendship, if there is no 
extensive training in peer rating. 
 

Majority of studies showed an 
acceptably high validity and 
reliability in a variety 

of fields. 

Clear criteria embedded in badges 
definition help to avoid such pitfalls of 
peer rating. 

 
Validity can be high if badges are well 
defined to avoid any ambiguity about 
what each one represents what are the 
criteria for awarding it. 
 

Fairness 
 
Students have perceptions of 
fairness of peer assessment. 

 
 

Research has shown that students 
were very positive about the 
effects of alternative assessment 
on their learning.. 

Openness and clarity in 
microcertification are fundamental 
requirements of a fair and valid 
assessment system. 

 
Badges represent an alternative 
formative assessment mechanism to 
support student learning. 

Accuracy 
 

Accuracy indicates agreement 
between student and tutors. 

  
. 

Research has not shown consistent 
results. 

There can be ‘objective’ approaches of 
testing accuracy in microcertification, 
via the automated systemic awarding of 
badges and the openness of the peer and 
tutor award mechanisms. 
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Effects Peer assessment fostered 
an appreciation for the 
individual's' performance within 
the group and interpersonal 
relationships in the classroom. 

Badges can capture 
interpersonal relationships (transversal 
skills) and performance (hard skills).  

Implications for 
practice 

Peer assessment is 
valuable as a formative assessment 
method but… there some risks 
such as: 

 friendship marking; 
collusive marking; decibel 

marking; and parasite 
marking. 

. 

Appropriateness of emergent 
technologies such as badges for 
formative assessment. 

 
Assessing ‘mishaps’ can be 

prevented by learning analytics and 
scrutiny of digital trails in online 
environments.  

 
Badging was used to enable microcertification and make visible skills and competences that have been 

developed as students learn. There have been a few influential initiatives in the digital badges field, for instance, the 
Mozilla Open Badges, which is a program by Mozilla that issues digital badges to recognize skills and achievements 
(ref). The Mozilla Open Badge infrastructure allows the learner to display real-world achievements and skills which 
may help with future career and education opportunities. The open badges movement based on the adoption of the 
Mozilla Open Badging system has been integrated into Virtual Learning Environments such as Moodle, the platform 
used in both of these projects.  

 
Context 1: Open Badges at King’s College London 

 
At King’s College London (KCL), Open Badges were used in the Postgraduate Certificate in Academic 

Practice (PGCAP) – a programme that targets novice lecturers, PhD students with a teaching role, librarians and 
information specialists who have chosen to study a ‘supporting technology enhanced learning’ module. Peer 
assessment is an integral part of the curriculum and learners are strongly encouraged to participate in formative 
assessment activities. To encourage participation and promote engagement, there was an opportunity to link 
performance and peer review in these activities with open badges as illustrated in Figure 1. 

 

  
 

Figure 1. A snapshot of the King’s College London (KCL) badging management environment. Automated badges  
such as attendance and peer assessment badges such as netiquette and peer support are visible. 
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Hypotheses 
 
At the start of the intervention we had expectations about learner behaviours and the impact of the badges. 

We hypothesized that: 
 

KCLH1. By rewarding positive behaviours the students would feel more motivated to complete 
learning activities. The aim of this approach was to manage any motivational drops that can commonly be 
experienced in online/blended courses. 

 
KCLH2. Participants would be encouraged to push their practice beyond the central learning 

design journey and give opportunities for digital professional identity development. For instance, in terms 
of their engagement with a wider community, and development of their identity and responsibilities within, 
across and beyond that community. 

 
KCLH3. The intervention would provide a mechanism for self-reflection by the student teaching 

practitioner-academics engaged in the study. They would be able to evaluate the benefit of using a badging 
system in their practice. 
  

Methodology 
Microcertification Metrics 

 
Assigning badges was a semi-automated process. A protocol for awarding a badge was developed by the 

project team in collaboration with the module tutor and learners. First, use of the learning environment triggered 
automated assignment of badges for metrics associated with use of the environment e.g. when students used 
discussion fora or completed the formative assessment associated with a module unit. Metrics such as number of 
posts to a discussion forum, number of log-ins, response to other posts, were used. Second, additional badges were 
deployed by application and evidence of achievement, moderated by the project team or by peers on the course. Such 
badges were rewarding sharing content and reflections and were the key peer assessment badges: (1) netiquette 
(rewarding peers on their ability to communicate effectively in an online environment) and (2) peer support 
(rewarding those peers that were effective in supporting colleagues in the learning environment). 

 
Results 

Evaluation of the project activities was carried out by collecting data from the online learning environment, 
using focus group interviews and by end of module and programme evaluation questionnaires. Data were collected 
from two cohorts of 30 and 28 students (58 in total). The evaluation questionnaires returned percentage of 33 % with 
approximately 90% of the students taking part in the focus groups. The participants of this study had well 
argumented perceptions of the value of badges for learning in online environments. To illustrate, listed below are 
several general claims drawn from the data, including some made via  direct quotes from selected participants: 

 
Claim 1: Random orchestrations between learners that are not part of the same community are 

difficult to result in knowing a peer well to award a badge 
 
Claim 2: Badges could be used as soft indicator of achievement, i.e. used for formative rather than 

summative purposes. 
 
Claim 3: They cautioned against the use of badges unless they are established as well recognised 

indicators of achievement.  
 
Claim 4: A student centred approach in embedding badges should work in their own classes. 

Quotes 

 
Participant 1: ‘Due to the limited time I spent with my fellow students I didn't get to know them 

well. Therefore, I felt that the use of badges was not particularly useful’ 
 
Participant 2: ‘in lieu of marking or registers they could be used as a 'soft' indicator of 

achievement (e.g. a record of optional on-line courses taken)’  
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Participant 3: ‘I don't think the possibility of winning a digital badge really changes adult 

behaviour’ 
 

Participant 4: ‘unless digital badges are established to international - or the very least national 
standards as a well recognized metric of achievement I wouldn't think they will affect online learning.’ 

 
Participant 5: ‘something that the students themselves defined and awarded, rather than coming 

from me (also a good way to gauge what they think of the whole thing!)’ 
 
Participant 6: ‘badges are good for our students but not good for us.’ 

  
Context 2: Open Badges at University of Victoria 

  
At the University of Victoria (UVic), Open Badges were used in the Professional Specialization Certificate 

(PSC) in Information and Communication Technology – a programme that targets undergraduate pre-service 
teachers and undergraduate students interested in educational technologies who have chosen to study a for-credit 
course EDCI337 Interactive and Multimedia Learning, one of the required courses where this project was piloted. 
Peer assessment is an integral part of the curriculum throughout the course and it was required that students 
participate in formative assessment activities. Similar to the KCL Open Badges implementation, to further encourage 
enhanced participation and promote engagement, there was an opportunity to link performance and peer review in 
these activities with open badges as illustrated in Figure 2. 

 

 
 

Figure 2. A snapshot of the University of Victoria (UVic) EDCI337 badging environment. 
 

Hypotheses 
 
In parallel to KCL, at the start of the intervention we had expectations about learner behaviours and the 

impact of the badges. We hypothesized that: 
 
UVICH1. Students would be motivated to engage with the course material beyond the central 

learning design journey when given opportunities for continued learning. An examination of reasons why 
students interact with the badging system will be explored. 

 
UVICH2. Students would engage differently with the badging system if it was optional versus 

required. In order to evaluate the appropriate assessment mechanism of using a badging system in practice, 
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two separate assessment designs were  evaluated: 1) badging as an optional activity for bonus marks, and 2) 
badging as a course requirement.  

 
Methodology 

Micro Certification Metrics 

 
Assigning badges in the UVic project was an automated process. A protocol for awarding a badge was 

developed by the course designer and instructor. First, use of the learning environment triggered automated 
assignment of badges for metrics associated with use of the learning environment e.g. when students used discussion 
fora and completed orientation materials. Metrics such as number of posts to a discussion forum, response to other 
posts, were also used. Second, additional badges were deployed by application and evidence of achievement. 
Example badges were: A Cool Find! (rewarding peers on their ability to search out and evaluate online resources 
relative to the course content), Sharing is Caring! (rewarding peers that were sharing resources for supporting 
colleagues in online learning environments), Feedback is Awesome! (provide substantive feedback to the course 
instructor in an ongoing formative way throughout the course), and additional badges for completing online quizzes 
based on course readings. 

 
Results 

Evaluation of the project activities was carried out by collecting data from the online learning environment, 
and by using an anonymous open-response survey to collect qualitative feedback. Data were collected from two 
cohorts of multi-faculty undergraduate students 35 students each (70 total). In Cohort 1, the badging activities were 
optional with the potential of a 2% bonus to student grades. In Cohort 2, the badging activities were required with a 
total percentage weighting of 2% of the total student grade. A sample of typical award statistics are listed in Table 2 
below. 

Table 2 
A representative selection of badge awards by cohort in the UVic Open Badges project. 

Badge Name Cohort 1 
Optional 2% Bonus to 

Final Grade 

Cohort 2 
Required 2% Included in 

Final Grade 

Z-
scorea 

A Cool Find! 
Peer-to-peer sharing of 

general resources in course fora 

9 (26%) 1 (3%) 2.
734** 

Design Thinking 
Fundamentals 
Online quiz 

25 (71%) 35 (100%) -
3.426** 

Feedback is Awesome! 
Completed one of 3 

ongoing course evaluations 
throughout the term. 

21 (60%) 16 (46%) 1.
197 

Sharing is Caring! 
Peer-to-peer sharing of 

tutorials 

7 (20%) 8 (23%) -
0.291 

a Two-tailed Z-score calculation; ** Cohort difference is significant at p < .01;  
 
The results indicated in Table 2, demonstrate that there are some significant differences between Cohort 1 

and Cohort 2. In Cohort 1, where the badge participation was purely optional, students were significantly more likely 
to engage in peer-to-peer sharing of resources (z = 2.734, p < .01). However, it seems that the reverse is true when it 
comes to taking online quizzes. Cohort 2, where badging was required, students were significantly more likely to 
complete online quizzes (z = -3.426, p < .01). This is an interesting dichotomy when you consider the approach to 
badge utilization. One perspective to take on interpreting these results is where badging was optional for bonus 
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grades, students were more likely to engage in peer sharing experiences. Consider the perspective from participant 3 
who mainly participated for the extra marks, but found it fun; and also motivated them to collect all of the badges. 
Alternatively, when badges are a part of a course requirement, students are more less likely to consider the activity as 
meaningful. To provide further evidence to this claims, consider Participant 4 below. This particular participant 
prefers that if the activity is a part of the official grade that it’s weighting should be divided into more standard 
approaches to assessment - quizzes, forums, as assignments. 
 
Quotes 

Why did you participate in collecting 
badges? 

 
Participant 1: It is interesting! I have never experienced this in other courses! Also, for the 2% 

percents! 
 
Participant 2: The number of badges will be related with my bonus point 

 
Participant 3: For the extra marks mainly, but it is also fun to accomplish something as well. 
 
Participant 4: I have participated in collecting badges because it's worth 2% of my grade. This is 

the only reason. 
 
Participant 5: To help the instructor know students well. 

 
Do you think that badging was an effective motivator for you to engage in the course? 
 

Participant 1: I would say a little because for some badges I have no idea where are they. 
 
Participant 2: No, it's only related to 1 or 2 percent of the total grade. 

 
Participant 3: Yes, it motivated me to try to finish everything so I could accomplish something (ie 

get a badge) 
 
Participant 4: I would have preferred the 2% to be incorporated in quizzes, forums, and 

assignments. Had this been a bonus 2%, I would be more motivated to collect them. 
 
Participant 6: I think the badging might be effective motivator, but I can do the survey without the 

badges. 
 

Discussion & Future Development 
  
Our data indicate that learners demonstrated engagement attributes that encompassed affective, behavioural 

and cognitive indicators, however, our projections about the value of the badges for increasing motivation were in 
many ways opposite of what was expected. Students in the PGCAP program were engaged in reflecting on their 
learning, considering their adoption of emergent learning technologies in their teaching, and participated in activities 
encouraging them to collaborate with peers and contemplate the value of peer assessment and feedback in online 
learning. As these were programme related outcomes, by this metric, the Open Badges project, as a model for the 
PGCAP participants, was successful. Alternatively, students in the UVic program were engaged in learning about 
multimedia learning principles, how to design learning experiences with emerging technologies, and participated in 
activities that encouraged them to engage with the course content and their peers at a deeper level. 

 
The result of the KCL and UVic Open Badges projects reflect the role of engagement in learning as 

illustrated in the extant literature. Lawson and Lawson (2013) identified three salient assumptions (Lawson & 
Lawson, 2013): 1) Engagement is malleable and amenable to improvement via pedagogy and technology enhanced 
interventions; 2) Engagement represents a direct pathway to learning; and 3) Engagement is theoretically distinct 
from student motivation. Both the PGCAP and UVIC students were actively engaged in the objectives of the 
respective programmes and were on a direct pathway to achieve the programme level outcomes. However, students’ 
understood their own personal motivations for collecting the badges (e.g. need to be tied to direct indicators of 
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achievement and professional identity) but did not recognize the actual value for badges to enhance engagement in 
the online context. Put simply, participants recognized the value of engaging with a peer or the badging system 
directly for feedback but did not attribute this value as a collective way of improving their own learning.  

 
Finally, as the KCL and UVic Open Badges projects move forward, we will work collaboratively to explore 

these challenges: 
 

● How to change the perception of value of badges for formative feedback and assessment; and their 
perceived value for content learning, career progression, recruitment and employability; 

● Whether establishing a professional identity via the use of badges is linked to generational attitudes and 
potentially digital literacies; 

● What type of additional badges can be designed for recognizing and embedding transversal skills (such as 
critical and innovative thinking, interpersonal and intrapersonal skills and global citizenship in university 
curricula). 
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Introduction 
 
A current trend within higher education is to deliver online courses via learning management systems (LMS) 
(Pugliese, 2012). Many presumed the LMS would act as an agent of pedagogical change to transform passive 
teacher-centred information delivery models into “broadly accessible student-centered, interactive learning model[s] 
based around learning networks, interactive and collaborative technologies and communities of practice” (Wise & 
Quealy, 2006, p. 899). However, this potential has largely not been fulfilled and there is still a significant gap 
between the constructivist philosophy of online teaching and its translation into practice (Koh, Chai, Wong, & Hong, 
2015; Lambert & Cuper, 2008; Maor, 2003; Oliver, 2005). 
 
Lack of online pedagogical and technological skills and knowledge has caused many teachers to simply dump large 
tracts of information into online courses (Lambert & Cuper, 2008; Maor, 2003; Rotherham & Willingham, 2010; 
Weigel, 2005). This has led to student boredom and isolation (McCombs & Vakili, 2005), resulting in high dropout 
rates and pleas for richer and more engaging learning experiences (Kim & Bonk, 2006; Maor & Volet, 2007). Online 
teaching is not a simple task for most educators and many faculty members earned their degrees in an era that used 
more traditional technologies such as projectors, chalkboards and emails (Bonk, Kirkley, Hara, & Dennen, 2001; 
Omar, Kalulu, & Alijani, 2011). Therefore, it is not surprising that educators lack the knowledge, skills and 
confidence to integrate technology effectively into their online courses (Koehler & Mishra, 2009). 
 
To create quality online learning experiences, educators need to have good technological, pedagogical and content 
knowledge—known as TPACK (Mishra & Koehler, 2006) as well as good planning, management and moderating 
skills (Bonk et al., 2001; Kim & Bonk, 2006; Maor, 2003). 
 
Social interaction, communication and collaboration are also critical factors for effective online learning within a 
social constructivist, learner-centered environment (Muirhead, 2004; Stewart, Bachman, & Babb, 2009). Therefore, 
online educators also require the skills and knowledge to manage the social, cognitive and teaching processes 
(Garrison, Anderson, & Archer, 2000; Gregory & Salmon, 2013) and to develop strategies to monitor, guide and 
nurture the online community (Maor, 2007). 
The purpose of this paper is to describe how a design-based research study (Parker, 2015) was employed to develop 
and refine a framework for designing and implementing more interactive and engaging online courses. A design-
based research (DBR) approach was selected to guide the study because of the alignment of this approach with the 
overall aim of the study to improve existing online learning practices. The aim of the research study was to 
determine the effectiveness of a purposely-designed online professional development course based on Principles of 
Authentic Learning (Herrington, Reeves, & Oliver, 2010) and Community of Inquiry (Garrison et al., 2000) 
components.  
 
 
Methodology 
 
Design-based research is a fairly new research methodology that has the potential to, “bridge the chasm between 
research and practice in formal education” (Anderson & Shattuck, 2012, p. 16). Design-based research is also 
commonly referred to as design research, development research and design experiments (van den Akker, 
Gravemeijer, McKenney, & Nieveen, 2006).  
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Several models of design-based research exist; however, Reeves (Reeves, 2006) four-phase design-based research 
model (Figure 1) was selected to guide the conduct of the study, as it is the only model specifically designed to 
accommodate technological affordances. 
 

 
Figure 1: Four phases of design-based research 

 
An overview of how the four phase design-based model was applied to this study is shown below in Figure 2. 
 

 
Figure 2: An overview of how the four phases of design-based research were applied to this study (Parker, 2015) 
 
Qualitative data collection and analysis methods were used to allow detailed information to be collected from 
participants (with ethical approval) about their experience with the authentic learning environment and tasks. Data 
was coded and analysed using Glaser and Strauss’s (Glaser & Strauss, 1967) constant comparative method of 
qualitative analysis (Figure 4). This joint coding and analysis method enabled data to be systematically categorised 
and analysed so that participant responses could be grouped into relevant themes to facilitate comparison and 
analysis. Data for each participant was coded separately using a pseudonym. 
 
 
Analysis of the problem 
 
During Phase 1 of the study informal consultations with practitioners involved in designing and implementing online 
higher education courses and an extensive literature review were conducted. The objective was to explore the current 
online learning landscape and to identify reasons for the slow uptake of constructivist approaches in higher 
education. 
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The discussions revealed practitioners wanted to create more interactive and engaging online courses. However, they 
faced a range of issues that hindered their adoption of constructivist learning approaches. For example: lack of 
professional development opportunities to learn about online pedagogies and instructional design strategies, learning 
management system constrictions, students lack of self-directed learning skills, lack of time to explore new 
technologies, lack of student interaction with content, peers and tutor, better access to more flexible learning options 
and resources, lack of recognition and time for designing and delivering quality online courses and limited 
opportunities to network and exchange ideas with their peers. 
 
The literature indicates the above issues were also of concern to the wider educational community. Research 
suggested providing educators with a range of flexible learning options that focus on pedagogy as well as technology 
use could help them understand how real-life learning approaches can be implemented effectively within rigid 
learning management systems (Oliver, 2005). Keppell (2006), McLoughlin and Maor (2005) believe immersing 
educators in the desired learning environment has the potential to change their existing teaching practices. 
 
A possible solution for improving the quality of online learning in higher education—that was tested in this research 
project—was to create an online professional development course. The aim of the course was to immerse 
practitioners in an authentic online community of learning environment so they could experience online learning 
from a student perspective, learn how to implement the authentic online learning framework, explore and use new 
technologies and network with other practitioners. 
 
At the end of phase 1 an overall research question and two secondary questions were identified to guide the study.  
 
Research question: Can immersing higher education practitioners in an authentic learning environment assist them 
to create more interactive and engaging online learning experiences within a learning management system? 
 
Secondary research questions: 

1. In what ways do the components of social, cognitive and teaching presence facilitate the design and 
delivery of authentic online courses within higher education? 

2. How effective is an authentic online learning framework in encouraging practitioners to implement 
new pedagogies and technologies within their own online courses? 

 
 
Design and development of the solution 
 
During Phase 2, the proposed solution—a 5-week online professional development course for higher education 
practitioners—was designed and developed. An in-depth review of the literature was conducted to identify potential 
design principles to inform the draft framework (Figure 3) used to guide the design and development of the course.  
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Figure 3: Draft framework  - Authentic online learning (AOL) 

 
Learner needs: The overall objective of the course was to assist participants to plan and design more engaging 
online learning experiences for their field of study. The target participants were higher education practitioners either 
already involved in designing and delivering online courses within higher education or educators that would like to 
learn how to redesign an existing face-to-face course for an online environment.  
 
Authentic task: Participants were required to develop or revise a course outline based on the authentic online 
learning framework to demonstrate achievement of the course learning objectives. To scaffold the learning, the 
overall task was divided into sub-tasks (see Figure 4). 
 

 
 

Figure 4: Iteration 3 - Mapping of learning objectives with tasks 
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Learning resources and supports: The core elements of the CoI model (Garrison et al., 2000)—social, cognitive, 
and teaching presence—were used to assist the selection of resources and supports for the course. The learning 
resources were primarily a combination of links to existing open educational resources (OERs) created by 
experienced educators (e.g., links to suggested articles & tutorials) and contextualised materials created by the 
facilitator (e.g. task instructions, timelines, sample completed tasks & videos) that were licensed for reuse. A key 
reason for using OERs was to provide participants with ongoing access to valuable resources that they could use in 
their own teaching beyond the course itself. Online social spaces to support student learning included a Skype chat 
group, a Diigo social bookmarking group, student created blogs and a Google Drive folder. 
 
Authentic learning environment: The online course was delivered using a Moodle learning management system 
(LMS), known as the Authentic eDesign course, and an open Google Sites companion website, called the Technology 
Toolbox for Educators. Figure 5 illustrates the key features of the learning environment. Participants first logged into 
the LMS using a participant ID and password. From the LMS they were then able to access the companion website 
and a range of online social spaces on the World Wide Web, as indicated by the large block arrows. By the end of 
this phase the course was ready for implementation and testing. 
 

 
 

Figure 5: Iteration 3 - Course structure 
 
 
Iterative cycles of testing and refinement 
 
One of the major features of a design-based research approach is implementing iterative cycles and gathering data to 
improve the intervention. The course was implemented three times over a two-year period. Data was collected using 
multiple methods: participant background questionnaire, prospective teaching questionnaire, anonymous course 
evaluation questionnaire, facilitator reflections, participant interviews and participant artifacts and comments made 
during the normal progression of each course (e.g., LMS forum posts, blog posts, Skype chat messages, Diigo 
comments, email correspondence).  
 
Data collected from each iteration was analysed and modifications were made to the course before subsequent 
iterations were implemented. The data collected from all iterations provided feedback on not only the design of the 
environment itself, but also the principles that informed the design.  
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Findings & design principles 
 
The final stages of the design research project is where researchers report the findings of the study and reflect on the 
entire process to produce design principles for enhancing future implementations. Resulting design principles and 
guidelines are significant for teachers and instructional designers as they can be used to inform the design of 
educational learning environments that, in turn, can facilitate student learning. 
 
The findings related to the social, cognitive and teaching presence aspects of the study, assisted the researcher to 
answer sub-research question 1: In what ways do the components of social, cognitive, and teaching presence 
facilitate the design and delivery of authentic online courses within higher education 
 
The findings indicate that all three presences are essential for creating an effective authentic online community of 
learning experience (cf. Parker, 2015). Following is a summary of how these elements can contribute to the design 
and delivery of an authentic online course: 

 Selecting activities and technologies that help to support social communication and collaboration can assist 
in the development of a community of learning 

 Selecting a meaningful real-life task that challenges and engages learners is critical for developing cognitive 
engagement 

 Including opportunities for learners to collaboratively construct knowledge, use technologies as cognitive 
tools, access a variety of open educational resources and share their thoughts and ideas about the course 
content can assist them to assimilate new information and construct personal meaning and mutual 
understanding 

 Teaching presence aspects such as: the design of the learning environment, course management, facilitator 
support, coaching/scaffolding, and the selection of learning materials, resources and supports, all 
contributed to participant success in the online environment 

 
The impact analysis provided evidence to enable the researcher to answer sub-research question 2: How effective is 
an authentic online learning framework in encouraging practitioners to implement new pedagogies and technologies 
within their own online courses? 
 
The educators interviewed after the course confirmed that they effectively implement new pedagogies and 
technologies within their own online courses as a direct result of participating in this study (cf. Parker, 2015). Thus, 
it appears the authentic online learning framework used to design the course, was an effective model for encouraging 
practitioners to consider new ways of teaching and learning in their online courses. 
 
The culmination of the findings assisted the researcher to answer the overarching research question: Can immersing 
higher education practitioners in an authentic learning environment assist them to create more interactive and 
engaging online learning experiences within a learning management system? 
 
The study found that immersing educators in the authentic learning environment they were learning about provided 
crucial links between theory and practice that has the potential to change their existing teaching practices. The 
following comment is just one example of how this authentic learning approach has changed an educator’s view of 
online learning and teaching: 
 

I have won a teaching excellence award and a citation and so I think I can say that I am a good 
teacher. However, this course has revolutionised the way I think about teaching and learning. I 
will never approach teaching and the online environment in the way that I did prior to the 
course. I am equipped with new questions to ask, criteria against which to measure my units, 
technologies to use and explore and a model of what can be possible in the online 
environment. My horizon has been widened and I feel that I have made a paradigm shift as an 
educator (Respondent 1-3, #40). 

 
The draft framework provided a solid foundation for designing and implementing the online course. However, during 
the study it became apparent that minor modifications could be incorporated to improve the participants’ 
understanding of how to apply the framework. The final model, shown below in Figure 6, was named the authentic 
online community of learning (AoCoL) model to highlight the importance of student interaction in an authentic 
online learning environment. 
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Figure 6: Authentic online community of learning (AoCoL) model 
 
The six principles for designing an authentic online community of learning that emerged from the study and are 
evident in the model include: 

 Learner needs: Provide opportunities for students to develop and demonstrate higher-level learning 
outcomes 

 Authentic tasks: Create authentic tasks and assessments that reflect real-work/life situations 
 Community of Inquiry (CoI): Select social, cognitive and teaching pedagogies, technologies and other 

resources to support student learning 
 Authentic learning environment: Develop an environment that embraces the principles of authentic learning 
 Meaningful learning with technology: Incorporate technologies that can assist learners with meaningful 

cognitive engagement and social interaction 
 Open educational resources: Provide access to a variety of open educational resources to extend learners 

existing knowledge and skills. 
 
The above design principles are not intended to be a recipe for success but rather, a guide to assist others to select 
and apply the most relevant insights to their own contexts.  
 
 
Conclusions 
 
A lack of engaging online learning is particularly evident within the higher education sector where learning 
management systems (LMS) are often used as information delivery vehicles rather than as environments that 
facilitate constructivist learning (Hodges & Repman, 2011; Lane, 2008; Weigel, 2005). Using a bottom up approach 
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to encourage practitioners to employ more authentic, interactive and engaging learning strategies in their own 
courses was identified as a potential solution for changing existing online teaching practices (Maor, 2003; Oliver, 
2005).  
 
The study revealed that the Authentic eDesign course had a positive impact in encouraging educators to use more 
interactive and authentic strategies in their online courses. In addition, a range of open educational learning materials 
and resources were developed to support the study and licensed under Creative Common licenses so that they may 
also be of benefit to the wider educational community. For example, since its inception, the Technology Toolbox for 
Educators website has been used by other educators and hundreds of university students studying to be primary or 
secondary school teachers (cf. Herrington, Parker, & Boase-Jelinek, 2013). 
 
The culmination of this work produced a practical model (AoCoL) and identified six learning design principles that 
may assist practitioner to design and implement more interactive and engaging learning experiences using a learning 
management system. However, no one size fits all, and so instructional designers, lecturers and students must judge 
the applicability of the findings and recommendations to suit their own learning situations. It is expected that the 
model will continue to evolve as more practitioners implement it within their teaching areas. 
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Introduction	

 
At the University of Technology Sydney, we have been implementing a blended learning strategy called 

Learning.Futures which promotes flipped, active, authentic and collaborative learning. Educational researchers at the 
Faculty of Science have developed the Flipped Teacher and Flipped Learner Framework (Reyna, Huber and Davila 
2015). The framework was developed to support educators and students to teach and learn using the Flipped 
Classroom model. Based on principles of blended and student-centred learning, organisational appearance, universal 
design, and evaluation, the framework acts as a conduit between theory and good practice. Elements of the 
framework include: (1) planning stage, including identifying suitable pedagogies; (2) storyboard and lesson plan; (3) 
timing for activities (online, pre and post classroom) (4) content organisation, visual design and inclusive design; (5)  
building, testing and deployment; (6) communication of the benefits of the flipped model to students; and  (7) 
evaluation and improvement. In this paper, we will focus on element four Inclusive Design, in terms of visual design, 
aesthetics, and content organisation. We have identified Inclusive Design as an important aspect of the design of a 
flipped classroom with the objective to cater for a wide range of students rather than remediate at an individual level. 	

Inclusive Design for Learning aims to embrace a wide range of learners, not only people with disabilities 
(Kerr & Grant 2015). Designers need to empathise with all users and see the situation through their lens, understand 
their needs, their beliefs and their limitations (The Centre for Universal Design 1997). For this to happen, designers 
should get to know their audience to be able to design inclusively (Clarkson et al. 2013). 	

According to Wood (2011), inclusive design comprises four domains: (1) Accessibility; (2) Usability; (3) 
Personalisation, and; (4) Transformative pedagogical practices. Accessibility is related to how users navigate an 
interface, for example, the Learning Management System (LMS). Information architecture has an important role in 
enabling accessibility (Brown 2010). If links are labelled in a meaningful way, it will assist the learner to more 
readily search for content. By contrast, usability is related to the simplicity of navigation of an interface and how the 
user can learn by exploring this interface. Personalisation refers to the fact that users can customise their learning 
experience, for example, they may choose between watching a video or reading a lecture transcript or downloading a 
presentation audio file. Transformative pedagogy is the combination of the principles of constructivist and critical 
pedagogy that empower learners to examine their knowledge, values and beliefs. The idea is for learners to develop a 
reflective knowledge base, an understanding of multiple perspectives with a sense of critical consciousness and 
agency (Ukpokodu 2009). Blended learning can incorporate principles of transformative pedagogy by creating a safe 
learning environment for all learners, encourage them to think about their experience, foster student engagement via 
participation, and engage with the needs of society by using problems that address societal inequalities and helping 
the students to think about action-oriented solutions.	

There are five principles of Inclusive Design for Learning: (1) equitable access to teaching resources; (2) 
flexible access to resources and teaching; (3) easily navigable structures and clear expectations; (4) readily accessible 
information, and; (5) an inclusive learning climate. These principles take into consideration the different aspect of 
learning from diverse perspectives and it will have an impact in the learning design of resources, course and curricula 
(Kerr & Grant 2015). Implementation of Inclusive Design for Learning principles at the institutional level is largely 
still at the policy development stage. Drivers for its implementation are social justice issues that revolve around 
equity of access to education (Kerr et al. 2015). With the Flipped Classroom model being implemented more widely 
in higher education and existing curricula revised to include a larger proportion of online resources, academics and 
learning designers should consider Inclusive Design for Learning in their curriculum planning.	

The aims of this paper are to (1) identify opportunities to integrate Inclusive Design for Learning in the 
development of Flipped Classroom resources, and; (2) discuss implications of the application of inclusive design 
principles for students, academics, learning/instructional designers and educational technologists, and technical staff.	



108 
 

	
Flipped classrooms 	
	

The flipped classroom approach is defined as a type of blended learning approach that moves new 
instructional content online which is accessed prior to class, making way for more student-centred learning in class. 
With this change comes a shift from teacher-focused transmission to student-centred active learning in the 
classroom.  In other words, students take ownership of their learning and teachers become facilitators (Reyna 2015). 
It allows the transformation of the transmissive lecture into a 3-stage process of pre-class preparation, in-class tasks 
and post-class work (Abeysekera & Dawson 2015). This concept has been officially around for more than a decade 
in blended learning (Garrison & Vaughan 2008). One can flip an entire training course or choose specific topics, 
depending on the nature of the topic, student/teacher availability and logistics. Recently, with the increasing 
affordability of mobile technology (smartphones and tablets), the flipped classroom has become popular in schools, 
universities, and training organisations (Reyna 2015). There are many examples in the areas of education (García et 
al. 2013; Bijlani et al. 2013; Thoms 2012), sociology (Forsey et al. 2013), languages (Guan 2013; Hung 2014), 
nutrition (Gilboy et al. 2015), organic chemistry (Fautch 2015; Mead 2014; Zewail-Foote 2014), nurse education 
(Critz & Knight 2013; Della Ratta 2015; Missildine et al. 2013), engineering (Rutkowski 2014), pharmacy (Pierce & 
Fox 2012), and medical education (McLaughlin et al. 2014; Sawarynski et al. 2013).	

The flipped classroom as an instructional approach is not new. Colonel Sylvanus Thayer (1817) transformed 
how education was delivered at the United States Military Academy when he designed the Thayer method: (1) cadets 
learn subject material outside of the classroom; (2) work in small groups, during class on problems assigned the day 
before; (3) be guided by instructors to a correct solution, and; (4) explain their solutions to the class in a formal 
presentation. In the middle of the 1990’s, when CD-R (Recordable Compact Disks) became accessible (costing less 
than $1,000), an opportunity was created for tertiary educators to develop multimedia content in the form of CDs for 
distribution to students with associated tasks to be completed before classroom activities (Hall 1997). Late in 2002, 
when the first versions of Adobe Captivate and Camtasia (E-learning authoring tools) became available, educators 
started to develop content for students to engage with online before attending the classroom (Birch 2006). This was 
the beginning of using technology to flip the classroom. One of the first published reports of flipped classrooms was 
by Lage et al. (2000), dubbed inverted classrooms, who provided a range of resources including readings, lecture 
videos and PowerPoint presentations with voice-over. Since then, incorporating World Wide Web resources and use 
of mobile technologies have further enhanced the use of online flipped learning resources. It is important to mention 
that several studies using this approach previously have been reported (Dewhurst & Williams 1998).	
	
Advantages of Flipped classrooms	
	

Some of the advantages of flipped classrooms include: (1) flexibility and more time for students to 
consolidate ideas between tasks (Kim et al. 2014); (2) fostering of individual student inquiry and collaborative effort, 
social interaction, and reflection, (Bergmann & Sams 2012); (3) allowing content to be better aligned to assignments 
and/or assessment tasks; (4) development of independent learning skills; (5) allowing for better assistance to students 
with English as an Additional Language (EAL); (6) providing opportunities to address student misconceptions and 
provide adaptive feedback (Kim et al. 2014); and (7) increasing trainee-instructor interaction, leading to more 
effective learning (Moffett 2015). These advantages can help students with disabilities with the content online but 
also during the classroom.	

By contrast, the flipped classroom could have the following drawbacks: (1) developing resources can be 
time-consuming and resource intensive; (2) making students complete work before the classroom can be challenging; 
(3) flipped activities require constant monitoring and improvement; (4) there is a limited amount of evidence-based 
research of its effectiveness (Jensen et al. 2014); and (5) the flipped classroom approach is under-evaluated, under-
theorised and under-researched (Abeysekera & Dawson 2015). These drawbacks are addressed in the Flipped 
Teacher and Flipped Learner Framework (Reyna et al. 2015); for example, we proposed that a Flipped Classroom 
should consider pedagogies and learning objectives first rather than the technology, avoiding the use of time-
consuming applications to develop resources. On the other hand, communicating to the students the benefits of a 
Flipped Classroom intervention will encourage them to complete work before the classroom. In regards to 
monitoring the student's progress, looking at logs inside the LMS in conjunction with a survey can inform the 
improvement of the intervention. This approach will help to evaluate and provide evidence to lead to best practice 
when flipping the classroom (Reyna et al. 2015).	
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Implementing a flipped classroom approach	
	

We suggest that the key to success when flipping classrooms is to use a taxonomy, such as Bloom’s revised 
taxonomy (Anderson & Krathwohl 2001), to design the activities. For example, for pre-classroom activities, students 
are exposed to new content that they understand, remember, describe, and explain. During classroom activities, 
students can engage in applying, analysing, and theorising about the content and post-classroom activities should 
involve evaluating, creating, hypothesizing, and reflecting on content (Gilboy et al. 2015).	

It is important to emphasise that the design of a flipped classroom needs to start from a pedagogy focused 
perspective rather than a technology-driven perspective (Reyna et al. 2015). Thought has to be given to what the 
students will be able to achieve in relation to the set learning goals, and this needs to be aligned with the assessment 
tasks (constructive alignment) (Biggs and Tang 2011). Active Learning theory is the pedagogy driving the flipping of 
classrooms, whereby students ‘learn by doing’ rather than listening passively (Silberman 1996). In this regard, the 
design of flipped classrooms can include collaborative, project-based, enquiry-based, problem-based and/or peer 
learning tasks or case studies.  Kim et al. (2014) have identified nine design principles for flipped classrooms based 
on the Community of Inquiry model (CoI) that promote student-centred learning through teacher presence, learner 
presence, social presence and cognitive presence. 	

A planning template for Flipped Classroom designs that considers before, during and after class activities 
and assessments was described by Gilboy et al. (2015). This template was based on Bloom's taxonomy but does not 
address the student’s experience. By contrast, Moffett (2015) described 12 tips for flipping the classroom but this 
was not comprehensive. At the time of writing, a holistic model to guide both students and academics with flipped 
learning and teaching has not been described. As educators, we believe there are several variables or elements that 
could influence the success of a Flipped Classroom approach, which we have outlined in our Flipped Teacher and 
Flipped Learner Framework (Reyna et al. 2015). In this paper, we will extend the conversation to consider Inclusive 
Design for learning principles (part of Element 4 of the Framework) (Figure 1).	
	

	
 

Figure 1: The Flipped Teacher and Flipped Learner Framework 
	
	
Inclusive design enablers for flipped classrooms	
	

At the UTS Faculty of Science, we are implementing our Flipped Teacher and Flipped Learner framework 
and have discussed element four (Inclusive Design). We adopt best practices in the development of course material 
following principles such as visual design and aesthetics, accessibility of documents and learning objects, clear 
learning outcomes, inclusive assessments and feedback and, when possible, the incorporation of multimodal 
representation of the same content. Our concern is that online materials are not always designed with consideration 
of all learners’ needs; online materials need to be understood, retained and also be motivating and engaging with the 
aim to cater for a wide range of students regardless their disabilities. We have identified five inclusive design 
enablers that can impact learner experiences in a flipped classroom and discuss these in terms of developing online 
resources for a flipped classroom below.	
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1. Visual Design and aesthetics	
		

Visual design and aesthetics have a substantial impact on how users perceive information, learn, judge 
credibility, and ultimately assign a value to an online experience (David & Glore 2010; Stavrinoudis & Xenos 2007). 
Application of design elements and principles in the design of a learning interface (LMS site, learning object, video, 
etc.) can affect usability, accessibility, motivation and engagement (Lidwell et al. 2010; Malamed 2015).  This is due 
to (1) the brain dedicating more resources to vision than any other sense; (2) visuals capture attention and aid recall, 
improve comprehension and help with skill acquisition; (3) an effective design can create positive feelings in 
learners, influencing their judgment and evaluation of the learning experience, and; (4) the effect of these factors to 
improve motivation (Malamed 2015). If visual design principles are applied in the design of the layout of a learning 
interface in conjunction with colour theory and typography, it can lead to a “beautiful” interface (Hashimoto & 
Clayton 2009). Tractinsky et al. (2000) stated that ‘what is beautiful is usable’ and both qualities of usability and 
beauty have been shown to contribute to a positive user experience (Hamborg et al. 2014).  	

	
	

Screen layout	
	

The way learning objects are distributed onto a screen forms the screen layout. A symmetrical and clean 
design that achieves balance and a sense of stability in the visual interface is highly desirable for learning (Malamed 
2015). This is directly linked with multimedia learning principles and how the brain works in terms of cognitive load 
processing (Sweller 1994). One powerful aspect of symmetry is its ability to direct the user’s focus to key concepts 
and ideas. By contrast, an asymmetrical design will have the opposite effect and may distract learners’ attention to 
other elements on the page (Reyna 2013). Potentially, an asymmetrical screen layout hinders the logical presentation 
and navigation of information, which can affect students with dyslexia. The reason for this is dyslexia affects 
information processing (receiving, holding, retrieving and structuring information) and the speed of processing 
information (Washburn et al. 2011). According to MacCullagh et al. (2015), 1 in 15 people worldwide are dyslexic 
but less than 1 in 200 university students report a reading difficulty. Many of them drop out before they complete 
their degrees for reasons including finding online readings difficult to read (MacCullagh et al. 2015). Therefore, 
when developing prototypes or mock-ups for online learning environments/resources, effort should be focused on 
achieving visual balance through the use of symmetrical design. 	
	
Colour scheme	
	

Colour creates mood and affects accessibility. The use of colour combinations in learning materials is 
important, especially when we take into account people who are colour blind, who will not be able to distinguish 
features of a website that uses, for example, red and green colours (Reyna 2009). An individual’s perception of 
colour may vary with culture, past history, psychophysiology and preferences (Taylor et al. 2013). 	

Research conducted in the USA and Europe about colour schemes found that colour preferences are not 
universal and probably a result of the degree to which a colour evokes positive or negative feelings (Epps & Kaya 
2004). However, some general patterns have been found: yellow and red have stimulating effects that result in 
psychological excitement or arousal, in contrast, green and blue are considered serene colours (Frank & Gilovich 
1988); neutral colours such as white and grey are often seen as understated and elegant; and according to consumer 
research, colours not received well are bright orange, harsh pink, and lime green (Malamed 2015). Studies have also 
shown that certain colours can have an impact on performance. Exposing learners to the colour red prior to an exam 
has been shown to have a negative impact on test performance (Elliot et al. 2007). More recently, researchers 
discovered that the colour red causes people to react with greater speed and force (Elliot & Aarts 2011).  These 
examples demonstrate that colour schemes may influence engagement with and perception of online materials by 
learners, and careful consideration of the use of colour for highlighting texts and main points is required to have the 
desired positive effect on learning.	

Colour combinations can also affect the ability to read and distinguish characters and objects in online 
resources, particularly by people with colour blindness or vision impairment.  Bright backgrounds with colours that 
“clash” should be avoided as it makes it hard to read, tires the eyes, can cause dizziness, sore eyes, headache and loss 
of concentration/motivation. By contrast, using a soft colour background and text that contrasts will increase 
readability of the content, which will facilitate the use of online materials by all learners. It is also important to use 
colours consistently as people associate specific colours with the functionality of the website, learning portal and/or 
application (Malamed 2015). It is a good idea to use colour blindness simulators such color-blindness.com, 
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checkmycolours.com, and vischeck.com/vischeck. When choosing a colour scheme to design flipped resources, it is 
important to take into consideration these principles and avoid clashing of red and green colours and apply, as much 
as possible, a neutral colour scheme.	
	
Typography	
	

In graphic design, typography comprises typefaces, point and size, line length, line spacing (leading), letter 
spacing (tracking), and adjustment of the space within letter pairs (kerning). For the purpose of online learning, there 
is no need to cover all of these principles but many apply when producing online and in-class materials for flipped 
classrooms. When considering typography in online materials, the goal is to enhance legibility, particularly for 
learners with vision impairment and colour-blindness, as well as dyslexia and other disorders that affect learning. 
Recommended typefaces include (but are not limited to) Arial, Book Antiqua, Courier New, Times New Roman, and 
the following fonts that were specifically designed for electronic media: Verdana, Tahoma, Trebuchet MS, and 
Georgia (WebAIM 2016). The ”golden rules” of typography for websites and online applications are: (1) avoid using 
different fonts, different sizes and different colours; (2) for consistency, the same font type, size and colour should be 
used in your entire project; (3) avoid underlining words unless you want to create a link from them; (4) avoid using 
capitalisation; (4) use bold fonts discreetly, otherwise you may lose the attention you want to attract; (5) italics 
should only be used for foreign or Latin words like in situ, ad libitum; (6) try not to use red when writing as it can be 
hard to read and tire the eyes; (7) consider line spacing between titles, subtitles and paragraphs to improve readability 
(Malamed 2015; Reyna 2013). These recommendations will improve the ability of all learners to read and access 
content.	
	
Images, illustrations, and icons 
	

Using images and illustrations for learning materials should be done with careful thought and consideration. 
The idea is to enhance the student’s experience, improve visual appeal, and engage the learner with the topic. The 
use of images must have a purpose, otherwise, it will not give any benefit to the students. Nielsen & Pernice (2010) 
conducted an eye-tracking study to examine the impact of photos on websites. In the study, they discovered that 
participants ignored images when they served no purpose other than to fill the page with a visual. Choosing and 
using images that will support and enhance the online content and learning objectives is key. In particular, consider 
(1) the benefits of using a particular image; (2) whether it helps the student understand a concept; (3) whether the 
image is engaging and creates appeal; (4) what message the image sends. Effective images and illustrations will tell a 
story and clarify what is said in the written learning materials.	

Icons are also powerful enhancers of a visual interface and can be defined as a quickly comprehensible 
symbol that represents a function on the web or application. Icons are meant to be used stand alone, so it is not a 
good practice to combine them with pictures as it will defeat its purpose (Malamed 2015; Reyna 2009). While some 
icons are easily recognisable, it is recommended to provide a key to identification when using many icons with 
different meanings and representations. 	

In summary, taking into consideration the visual design and aesthetics at the time of building your flipped 
learning resources will enhance the learning experience of all your students, not only those with disabilities.	
	
2. Accessibility of documents 	
	

Accessibility of online documents and videos is a key component for online learning. Online documents 
need to be in a format that students with visual impairments who require screen readers can navigate the documents. 
For example, Microsoft has developed an user guide to create accessible documents using Word. It is important to 
ensure resources developed in Word format for flipped classrooms follow the recommended standards: (1) add 
alternative text to images and objects; (2) specify column header rows in tables; (3) use styles such as headings in 
long documents (4) use short titles in headings; (5) ensure all headings styles are in correct order; (6) use hyperlink 
text that is meaningful, avoiding ‘click here’; (7) use simple table structures; (8) avoid using blank cells for 
formatting; (9) structure tables for easy navigation; (10) avoid using repeated blank characters; (11) avoid using 
floating objects, and; (12) avoid image watermarks. After the document is completed, it is possible to check for 
accessibility issues using Microsoft Accessibility Checker built-in Word. In the case of PDF documents, always tag 
the files, make sure any source files are well structured and avoid scanned PDFs if OCR (Optical Character 
Recognition) has not been applied to them. When creating a PDF document directly exported from Word, follow the 
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described techniques to make the document accessible. Adobe has provided comprehensive guidelines for authors on 
Creating Accessible PDF Files.	

Learning materials in the form of video can be enhanced to improve the accessibility of all learning. Video 
captioning is an easy way to provide an accompanying text version of the learning material. At UTS Science, we are 
using Amara, a free application for captioning video. (Check the guide ‘Creating caption files guide using Amara’ 
developed by Media Access Australia 2014). Amara can also link to a YouTube account for easy and direct 
captioning. A few years ago, the process of video captioning was tedious and expensive, but now due to readily 
accessible online tools, providing captioning is more viable and allows improved accessibility for students.	
	
3. Clear Subject Learning Objectives	
	

Writing clear statements of achievable subject learning objectives can enhance students’ learning 
experiences by communicating expectations that help students to target their efforts effectively. Well-written 
learning outcomes use concrete active verbs (e.g. those used in Bloom’s Revised Taxonomy (Anderson & Krathwohl 
2001) or SOLO taxonomy (Biggs & Tang 2011), specify the content that students will be working on, and specify 
the context. Using active verbs that are observable and measurable allows for valid judgments to be made about 
whether students have achieved the learning outcomes. In addition, clear objectives will tell students what they 
should be aiming to achieve, which may be particularly helpful for students with anxiety disorders and dyslexia that 
have difficulty navigating textual information. Sound subject learning objectives linked to tasks that assess higher 
order thinking and learning activities that facilitate the learning of those objectives ensure a constructively aligned 
subject (Biggs & Tang 2011). 	

	
4. Inclusive assessments and feedback	
	

Assessment is central to curriculum design because it is what students mostly focus on, it defines the 
curriculum for them and, therefore, assessment drives student learning (Meyers & Nulty 2009). Some assessments 
developed for flipped classrooms could disadvantage students with visual impairment, dyslexia, anxiety or physical 
disabilities. In general, there are 3 ways to support students with disabilities in higher education: adjustments and 
adaptations (accessibility for a group of students through modifications); additional arrangements (accessibility for a 
group of students through additional means); and alternative assessments (accessibility for a group of students 
through substitution) (Inclusive Assessment, University of Teesside 2007). Other suggestions include having more 
options and smaller tasks (MacCullagh et al. 2015) and clear guidelines with a scaffolded approach (Fuller et al.  
2004), which will benefit all learners.	

Audio as feedback has been the focus in recent years in higher education. The advantages of using audio 
feedback are: (1) increased content retention; (2) increased perception of instructor caring; (3) more feedback in less 
time; (4) improved ability to understand nuance; (5) audio feedback can motivate students; and (6) students tend to 
consider feedback more deeply (Bhagat 2012; Ice 2007; Orlando 2015). Research conducted by Ice (2007) showed 
that audio feedback takes less time in comparison with written (3.81 vs. 13.43 mins) and that the quality of feedback 
provided was better in terms of detail (331 vs. 129 words). Audio feedback is also a good way to cater for students 
with visual impairments. Currently, different technologies are used such as GradeMark in Turnitin, Vocaroo, 
Speakpipe and Voicespice for providing audio feedback.  When developing flipped classroom materials, especially 
interactive materials, audio feedback should be considered to improve feedback loops and learning outcomes not 
only for students with disabilities but the whole classroom.	
	
5. Multimodal representation of same content	
	

Using different presentation modes (textual, visual, aural and kinaesthetic) allows multiple representations 
of content, with the aim of catering to a variety of learning modalities/preferences (Birch 2006; Sankey & St Hill 
2005; Solvie & Kloek 2007). Multimodal representation of content, allows students to learn in more than one sensory 
mode such dual coding (Clark & Paivio 1991; Mayer 2005; Moreno & Mayer 2005). For example, when developing 
a video for a flipped classroom, closed captioning and written documentation of the storyboard content (as a Word or 
PDF accessible document), and/or an audio file of the video, will allow students more options for accessing the 
online material. Alty and Beacham (2006) found that students with dyslexia preferred text and diagrammatic 
presentations, and found the sound and diagram presentations are easy to follow. Similarly, MacCullagh et al. (2015) 
found students with dyslexia use numerous strategies in performing their learning tasks. Furthermore, different 
combinations of digital media seem to lead to differences in learning performance between students with and without 
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dyslexia (Alty & Beacham, 2006). Providing flipped classroom online material in multiple modes will, therefore, 
promote an inclusive learning environment to the whole classroom.	
https://voicespice.com/ 
 
Discussion	
	

Flipped classrooms represent a good strategy to engage students in active learning in the classroom and also 
developing independent learning skills. There is an opportunity to link its design for online environments with the 
Inclusive Design enablers discussed such as visual design and aesthetics, accessibility of documents and learning 
objects, clear learning outcomes, inclusive assessments and feedback, and the incorporation of multimodal 
representation of same content. The first challenge is that most learning designers have little to no background in 
visual design aesthetic, usability, and accessibility. Without the appropriate foundation knowledge, it can be difficult 
to make the best visual design choices (Malamed 2015). In regards to accessibility of documents and learning 
objects, at UTS we identified the need to employ specialist educational designers and learning technologist to 
support academics in the development of their learning materials and experiences. 	

As a first step to address the current shortfall of knowledge on Inclusive Design for Learning, The UTS 
Faculty of Science is facilitating and providing training for relevant staff. Our institution has access to 
www.lynda.com resources and we identified relevant materials to be used for training purposes such as ‘Universal 
Principles of Design’, ‘User Interface Design’, ‘User Experience Fundamentals for Web Design’, ‘Foundations of 
UX: Accessibility’, ‘Visual Design’, ‘Creating Accessible PDF with Acrobat DC’, ‘Creating Accessible Documents 
in Microsoft Word’, and so on. We are planning to curate this content to choose the most relevant vignettes and put 
together an Inclusive Design training package to be available inside our LMS (BlackBoard) for learning 
technologists University-wide. After completion of training, the next step will be to develop resources for academics 
and to organise workshops and hands-on training sessions to promote inclusive design enablers for the flipped 
classroom model, using our Flipped Teacher and Flipped Learner Framework (Reyna et al. 2015). Academics who 
are new to the Flipped Classroom approach will become aware of Inclusive Design for Learning in their approach to 
designing materials for their courses.	

From the student’s perspective, applying Inclusive Design principles in flipped classrooms resources will 
lead to a truly inclusive and enhanced learning experience for the students. This is linked to element 5 (building, 
testing, and deployment) of the Flipped Teacher and Flipped Learner Framework (Reyna et al. 2015). We believe 
this could lead to better outcomes and achievements in their subjects and will evaluate this after an appropriate 
period of engagement.  	

We are also aware of the challenges of implementing Inclusive Design at the institutional level. University 
policies must be developed to address the needs of compliance of online learning resources to a set of usability and 
accessibility standards as discussed by Kerr et al. (2015). It will be highly desirable to develop a checklist for 
accessibility of online resources to in order to promote these principles to learning technologists and academics. 
Media Access Australia (2014) developed a quick reference guide for accessible communications that could be the 
starting point of this checklist.	

Finally, we consider that working close with special needs officers at our institution will help us to gain a 
better understanding of the most common issues students are struggling with. This will inform what strategies to put 
in place when developing Flipped Classrooms that are aimed to be inclusive. 	
	
Conclusion	
	

Flipped classrooms potentially can improve the learning experience of students if we consider the Inclusive 
Design enablers discussed as suggested in our Flipped Teacher and Flipped Learner Framework (Reyna et al. 2015). 
It will be necessary to work together with student services/disability services, instructional designers, learning 
designers, educational technologists and academics, to develop awareness of Inclusive Design and what can be 
achieved in online learning. It has been identified that further training is generally required as well as the 
development of basic guides/documentation to promote Inclusive Design practices when flipping the classroom. This 
paper could be used as a guide to discuss Inclusive Design applied in the design of Flipped Classrooms. 	
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Introduction 
 
     It has been over a century since the philosopher and educator John Dewey began his career on educational reform.  
Since that time our nation has witnessed two profound societal changes:  the Industrial Revolution and the 
Information Age.  Dewey concentrated a lot of his thought on the former in regards to its implications on education; 
however, Dewey died several decades before the latter.  Therefore, we are only able to take the knowledge and ideas 
that he gave us and are left to make assumptions as to how John Dewey would have responded to the Information 
Age.  In this paper I will examine one aspect of how education has been transformed through emerging technology in 
the Information Age: the rising popularity of one-to-one learning initiatives in K-12 schools.  I will use John Dewey 
and his philosophical theories on education as a backdrop to analyze the educational potentials and pitfalls of these 
1:1 laptop initiatives in an effort to inform recommendations for implementation of such initiatives. 
 
 
Dewey’s Beliefs 
 
     One major belief espoused by Dewey was the critical role that experience plays in education (Dewey, 1902/1990; 
Dewey, 1897/2013). For Dewey, experiences were the foundation of an education, and in essence, the education 
itself (Dewey, 1897/2013; Dewey, 1902/1990; Dewey, 1916/1944). To Dewey, children come to school with these 
parochial experiences that typically stem from their home environments and it then becomes the job of the teacher to 
create a social environment that will allow their students to engage in new, meaningful experiences which will then 
enable the child to gradually make sense of the structure and operations of society while they simultaneously gain 
control of their own abilities (Dewey, 1902/1990).  Dewey (1897/2013) continues to relate experiences to education 
in My Pedagogic Creed, as he stated “education must be seen as a continuing reconstruction of experience” where 
students develop “new attitudes towards, and new interests in, experience” (p. 13).  
     Democracy and the important role that the school played in sustaining a democratic society is another key 
premise underlying Dewey’s philosophy on education. To John Dewey, “a democracy is more than a form of 
government; it is primarily a mode of associated living, of conjoint communicated experience” (Dewey, 1916/1944, 
p. 87).  And it is within this context that Dewey envisioned the role of the school to prepare and enable students to 
learn how to live in a democratic society to ensure social progress (Dewey, 1900/1990; Dewey, 1916/1944).  This 
nexus between school, democracy, and social progress is manifested in The School and Society, as Dewey 
(1900/1990) maintains “All that society has accomplished for itself is put, through the agency of the school, at the 
disposal of its future members” (p. 7)  In regards to specific educational implications, he emphasizes the importance 
of the individual to learn how to cooperate with others and solve problems as they would occur in the adult world to 
ensure preparation to help contribute to an effective and equal society (Dewey, 1897; Dewey, 1900/1990; Dewey, 
1916/1944).   
     Another salient point that emerges from Dewey’s works is his views on education as being child-centered and 
part of an active process.  He viewed it as a continuum that progresses from the child’s current stage of development 
and experiences with the subject matter to more mature deeper meanings as the child assimilates the content and 
makes connections with it (Dewey, 1897/2013).  All of this describes an active process in which the child’s interests 
and development plays a key role in determining the subject matter to be taught (Dewey, 1897/2013; Dewey, 
1902/1990.)  Dewey believed the course of study was to be structured around active learning experiences that 
enabled students to engage in the creation of their own knowledge (Dewey, 1897/2013; Dewey, 1902/1990; Dewey, 
1900/1990; Dewey, 1916/1944).   This tenet is most apparent by the daily activities that took place at Dewey’s 
Laboratory Schools, where students partook in “social occupations” that engaged them “in a more vital and 
constructive way than in the typical curriculum” (Kliebard, 2004, p. 62).  Related to Dewey’s vision of a child-
centered education, was his view of the teacher as a guide or facilitator rather than a lecturer or transmitter of 
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knowledge (Dewey, 1902/1990; Dewey, 1916/1944).  This role is illustrated by Dewey (1900/1990) in The School 
and Society as he describes students learning to sew and weave with raw materials as “the children worked this out 
for themselves with the actual material, aided by questions and suggestions from the teacher” (p. 21).    
 
Dewey and 1:1 Computing 
 
     Since the Information and Communications Technology Age was far from conceivable at the time of Dewey’s 
death in 1952, let alone ubiquitous computing environments in schools, there is little direct empirical evidence to 
support what would have been Dewey’s concrete views on 1:1 computing specifically.  What we can do is relate 
Dewey’s views on the Industrial Revolution and its implications for education during his lifetime, to what would be 
his views on the Information Age of today as a framework for understanding his theories as they would apply to 
schooling today.  Charles Kilfoye (2013) corroborates this view by stating that even though Dewey wrote about the 
Industrial Revolution and its relation to American education, “The Internet and the Knowledge Age have ignited 
similar calls for new educational approaches that use the advances in virtual technology to prepare students for the 
challenges and demands of thriving in this new disruptive time” (p. 56).  Due to the paucity of literature relating 
Dewey’s educational philosophies particularly to 1:1 learning initiatives, we are forced to turn our attention to 
articles written about Dewey’s ideas in relation to a broader sense of 21st century technologies used in classrooms 
today, such as the Internet and other learning and communication technologies, in an attempt to understand what may 
have been Dewey’s perspective on 1:1 learning models (Bruce, 1998: Kilfoye, 2013).  
     When considering John Dewey’s educational philosophies in relation to 1:1 learning environments, it becomes 
clear that Dewey would have had both criticism and support for ubiquitous learning in K-12 classroom 
environments.  His support for 1:1 learning models would not have been specific to the devices themselves as tools 
for learning, but rather he would have supported some of the aspects of learning and pedagogy that is transformed 
through the use of these tools when each student is provided with a device, as well as the increased access to 
resources for information and augmented communication.  Amongst areas of promotion that would have been 
offered from Dewey would have been the constructivist learning experiences that 1:1 learning supports, the child-
centered learning and differentiation it allows for, the use of ubiquitous technology as a tool to sustain children’s 
interests, and problem-based and inquiry-based learning that is enhanced through 1:1 learning models. 
     One-to-one learning environments typically tend to be grounded in social constructivism theory which correlates 
to Dewey’s philosophies on education that emphasize social learning, experiential learning, and the active 
participation of the student in their education.  Even though the theory of “constructivism is most commonly 
associated with Jean Piaget,” many argue it is based on the work of John Dewey (Ramsey, 2003, p. 125; Hyslop-
Margison & Strobel, 2008) and the aforementioned principles of teaching and learning that he advocated for in his 
writings.  Research has concluded that laptop initiatives most often result in  changed pedagogy where students 
become active participants in the construction of knowledge rather than passive participants in direct instruction 
(Mouza, 2008; Rockman et al., 2000)  Mouza (2008) sought to discover how laptops impacted instruction with 
urban, underprivileged populations, and found that teachers implementing 1:1 laptop models “used laptops to create 
rich learning environments that facilitated knowledge construction” (p. 457),  in comparison to non-laptop teachers 
who simply used technology for mundane tasks.  This is one aspect of 1:1 learning that John Dewey would have 
been supportive of if it truly changes students’ learning experiences and enables them to become more active 
participants in creating their own knowledge in a manner similar to what he was advocating for almost over one 
hundred years ago in My Pedagogic Creed when he espoused “Ideas also result from action and devolve for the sake 
of the better control of action” and “what a child gets out of any subject presented to him is simply the images which 
he himself forms with regard to it” (p. 38).  Craig A. Cunningham (2009) builds support for this view as he describes 
Dewey’s affinity for what he terms “participatory learning” and maintains that “advances in digital technology 
during the past fifty years have opened up many new ways to structure learning experiences around direct 
participation” (p. 50), and mentions personal computing as one of those avenues.   
     Another consistent finding across multiple studies of 1:1 learning initiatives has been increased student 
motivation and engagement for students in their own learning experiences.  In a study of the Berkshire Wireless 
Learning Initiative, Bebell & Kay (2010) found that majority of teachers in the study believed their students had 
increased choice in relation to their individual learning style which led to greater student motivation and interest.  If 
this research is validated, Dewey would have encouraged the use of laptops by students as they become tools which 
allow teachers to capitalize on students’ interests in order to make learning more meaningful for them.  In addition, 
he would have supported the important bridge that technology integration can build in connecting students’ school 
experiences with their home lives (Dewey, 1900/1990).  Bebell and Kay (2010) assert that students have “seemingly 
natural abilities to assimilate technology” (p. 48) and it is documented that students are using technology in their 
home and personal lives for communication and accessing information at exponential rates (Madden, Lenhart, 
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Duggan, Cortesi, & Gasser, 2013).  As a result, it is likely that John Dewey would have seen an imperative need to 
integrate technology at a mass level into the daily curriculum of schools such as is afforded by 1:1 computing 
models, for Dewey wrote one of “the great waste of schools” is that “when the child gets into the schoolroom he has 
to put out of his mind a large part of the ideas, interests, and activities that predominate in his home and 
neighborhood” (Dewey, 1915/1990, p. 75).  
     Modern day scholars have written about the connection between problem-based learning or inquiry-based 
learning and Dewey’s philosophy of teaching science through inquiry (Barrow, 2007; Cunningham, 2009; Maida, 
2011).  One of the potential benefits of a 1:1 environment is that it diversifies the resources that teachers and students 
have access to (Drayton, Falk, Stroud, Hobbs, & Hammerman, 2010).  Some examples of the types of resources, 
particularly for use in science classrooms, include web-ware, probe-ware, simulations, virtual labs, scientific data 
sets, data analysis tools, and communication tools to connect to the wider science community (Drayton et al., 2010).  
In addition, Bebell and Kay (2010) noted in their study of the Berkshire Wireless Learning Initiative that students 
reported using the Internet with much higher rates of frequency to access information for their schoolwork.  Dewey 
advocated for the use of supplemental resources to guide scientific inquiry rather than the presentation of material in 
objective form, as he wrote that subject-matter “should be introduced, not so much as new subject matter, but as 
showing factors already involved in previous experience and as furnishing tools by which that experience can be 
more easily and effectively regulated” (Dewey, 1897/2013, p. 37).  Therefore, John Dewey would have supported 
this increased access to resources that 1:1 models provide for teachers and students to bolster problem-based or 
inquiry based learning.  
     Although John Dewey would have been a proponent of the many aspects of pedagogical changes that 1:1 learning 
can bring to the educational environment, he would have been quick to offer criticisms and concerns for this new 
paradigm as well.  Some of the more likely critiques that would have been offered by Dewey would have been 
concerns over the person-to-person connections that are sometimes replaced by computer transactions, the use of this 
technology for drill and practice style instruction, and its use with younger students in the early primary grades.   
     In a study by Drayton, Falk, Stroud, Hobbs, and Hammerman (2010) on ubiquitous computing in high school 
science classrooms, teachers reported that it was important for them to “create environments where computer use 
does not hamper dialogue, argumentation, and discussion between students,” (p. 43).  Dewey would be quick to 
agree with the researchers’ statement that “technology certainly cannot substitute for human classroom interactions” 
(p. 43).  Even though Dewey would believe that students should be afforded the opportunities to engage in 
socialization through media platforms that are commonplace in today’s society, particularly in the connection of 
people around the globe that would be otherwise isolated from one another, he would also caution that some human 
social interaction mandates face-to-face contact.  Dewey spoke extensively about making each school an “embryonic 
community” where students would work together as they encounter one another in adult life to enhance social 
progress (Dewey, 1900/1990, p. 29).  Therefore, I think it is safe to conclude that Dewey would have maintained that 
despite the availability of the technology, it was still imperative for students and teachers to socialize with one 
another on a daily basis as adults do in society.   
      In a study of middle school students’ use of 1:1 laptops, Dunleavy, Dextert, and Heinecket (2007) found “the 
second most frequent use among teachers and students across the sites was drill and practice exercises” (p. 446).  
Unfortunately, the finding from this study is not an anomaly, as it has been noted across multiple studies that often 
the technology just becomes an add-on rather than a tool for transforming instructional practice and student learning 
(Cuban, 2001; Dunleavy et al., 2007).  Dewey would be highly opposed to the use of these devices being put in the 
hands of students for these types of purposes.  It was unequivocally clear that John Dewey defied this type of 
learning, as he wrote in My Pedagogic Creed that instruction is futile where students are “thrown into a passive, 
receptive, or absorbing attitude,” as it does not follow the active impulse of children (Dewey, 1897/2013, p. 38).  He 
further warned of “ready-made materials” where the student is expected “to take in as much as possible in the least 
possible time” (Dewey, 1900/1990, p. 32).  Although John Dewey was born several decades before the development 
of test prep and drill and practice software, his statements are applicable to some of this type of educational 
technology in use today.   
     There are also a few quotes from John Dewey’s work that leads me to believe it is also likely that he would have 
had reservations about the use of 1:1 computing with younger students in the primary grades.  In My Pedagogic 
Creed, for instance, Dewey writes “The active side precedes the passive in the development of the child-nature; that 
expression comes before conscious impression; that the muscular development precedes the sensory; that movements 
come before conscious sensations” (Dewey, 1897/2013, p. 38).  Additionally, in The School and Society, Dewey 
equates the impulses of young children with that of the activities of “primitive peoples” as they actively like to build 
forts and play hunt (Dewey, 1900/1990, p. 48).  Therefore, Dewey would have favored more active “play” for very 
young children and only would have seen advantages for them through limited “play time” on the computers.   
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Recommendations 
 
     So this leads to the question of what the paragon of 1:1 computing would look like from Dewey’s perspective.   I 
will attempt to describe that paragon within the three areas of access, support, and use.  
 
 
Access 
 
     The first consideration regards the levels of access that students have to their devices through the implementation 
of these 1:1 learning models.  It is my belief that what Rockman et al. (1997) termed the “concentrated model,” 
where students have access to their devices both at school and at home, would be the most favorable paradigm from 
John Dewey’s perspective.  For in order for them to become pervasive tools that students will learn to use to function 
with on a daily basis in an increasingly digital society, they will need to be afforded the same access as they would as 
adults.  In addition, the “concentrated model” would help to ensure equity for students who may not have access to 
computing devices at home at this point in their lives.  However, it is important to note that students would not use 
the laptops for the entire school day for exclusive online learning.  Students would still be provided ample time to 
work together and verbally communicate during classes, and the laptop would be a tool available to them if they 
needed it during their collaboration and group problem-solving activities. 
     What would probably be an exception to this “concentrated model” of 1:1 computing would be its implementation 
with the primary grades.  In this instance, it is much more likely that John Dewey would have advocated for the 
devices to be available in order to let younger students “play” and experiment by having a few computers in the 
classroom or perhaps have limited use by all students on a weekly or daily basis.  In later years, these same students 
could build on their prior experiences with the devices to eventually incorporate them into the experiences of their 
daily lives.   
     Another area of improvement related to access that might be offered by John Dewey would be that 1:1 schools 
need to rethink and possibly restructure their technology access policies to allow for optimal information access 
needed to provide students with real-world learning experiences as might be encountered in the adult world.  This 
was pointed out by Charles Kilfoye (2013) who argued that John Dewey would caution the use of Internet filters as 
prescribed by the Children’s Internet Protection Act (CIPA), as it might limit the unique experiences afforded by 
Internet use through one-to-one computing paradigms.   
 
 
Support   
    
     The level of support provided for teachers becomes an integral factor in the outcomes of 1:1 learning initiatives.  
As Bebell and O’Dwyer (2010) describe the “essential role” that teachers play in effective implementation, they 
maintain “the onus of responsibility for implementation often falls to the teacher” (p. 8).  Additionally, from a 
Deweyan perspective, if one-to-one learning is to truly improve educational experiences, and subsequently life 
experiences, changes in instructional practice are required that coincide with Dewey’s learning theories.  Therefore, 
Dewey would advocate for the implementation of 1:1 laptops programs only in schools where transformed pedagogy 
is encouraged and supported through professional development, a collegial atmosphere, by administration, and where 
an overall climate of risk-taking is promoted.   In support of this theory, Mark Warschauer (2006) found what he 
termed “the amplification effect,” where he finds only “schools that are already dedicated to promoting critical 
thinking and inquiry, laptops will prove to be an especially powerful learning tool”  (p. 101).   
 
 
Use  
       
     Finally and most importantly, Dewey would want the instructional use of computing devices in the classroom to 
mirror its use as much as possible by adults in their everyday societal operations such as communication, accessing 
information, sharing ideas, and knowledge creation.  For as Bruce (1998) accurately points out, “intelligent 
participation in the coming era requires an understanding of the ways that these new technologies are transforming 
industry, health care, science, language, international relations, and everyday life” (p. 222), and one of John Dewey’s 
main goals for education was to enable all citizens to be active participants in their communities (Dewey, 1900/1990; 
Dewey, 1916/1944).  
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     As individuals increasingly use digital technologies for communication and idea sharing through e-mail, online 
discussion forums, and social media platforms, Dewey would see a need for 1:1 schools to incorporate this 
technology for that purpose as a means to enhance communication between students, students and teachers, parents, 
and the wider community.  In particular, this would take place where communication was more difficult or not 
possible without the technology, such as beyond the school hours or across geographical barriers.  In relation to this, 
Warschauer (2006) maintains that laptops are not only a powerful tool for teaching literacy, but also “a potent tool 
for bringing the wider world into the classroom.”   With a new conception of community in the 21st Century that 
includes the entire world, Dewey would want laptops being used as tools to connect students around the globe 
through collaborative projects, social media, and other communication tools in an attempt to teach cultural diversity 
and allow them the opportunity to see multiple perspectives, as globalization has increased the likelihood that 
students will someday need to work with other individuals throughout the world. 
     Also, since Dewey saw a critical link between the school and social progress, he would want laptops being used 
as tools for collaborative problem-solving related to community issues.  The laptops would be the tools used for 
collecting and analyzing data that would enable them to hypothesize solutions to modern-day social problems such 
as pollution, health-care issues, poverty, and violence in preparation to be tomorrow’s global leaders.  I think it is 
important to note, however, that Dewey would have wanted students to be working outside within their communities 
as much as possible, as described by Gregory A. Smith in his article on “place-based education,” rather than in the 
confines of the school building (Smith, 2002).  Another important point to note, is that Dewey would want scientific 
inquiry to involve “natural materials and processes” to the greatest extent possible as we still encounter these in real 
life, and not solely be based on computer simulations and virtual scientific environments (Dewey, 1900/1915, p. 19). 
     Dewey would also encourage teachers to allow their students to access media through their laptops that would 
help them stimulate interest in particular topics under study, as a tool to provoke background knowledge in an 
attempt to build on their prior learning experiences, and for knowledge creation.  Warschauer (2006) documented 
these uses well particularly with reading and writing instruction in his multi-site study of laptop schools. Some 
examples that seem to reflect Deweyan learning principles include students who were going to be reading Beowulf 
went online to gather information about medieval life and created a Beowulf literary newspaper that included a 
comic interpretation of Beowulf.  Warschauer (2006) argues that multimedia production is important in schools for 
multimedia literacy, knowledge representation, and to enhance student engagement.  Dewey would agree with 
Warschauer’s argument that in the twenty-first century, multimedia literacy is essential for “full participation in [a] 
society enhanced by the ability to interpret and produce multimedia through blogging, podcasting, website creation, 
and so on” (p. 106).  Knowledge creation is an essential skill in today’s digital society, therefore a Deweyan 1:1 
learning model would include extensive use of laptops for such purpose. 
      
 
Conclusion 
 
     Although John Dewey never lived to see the Information Age, many of his beliefs on educational reform support 
the use of educational technology in schools, which can be integrated to the most efficient potential where students 
are provided with access to laptops through 1:1 learning models.  Therefore, John Dewey would have advocated for 
the use and experimentation of 1:1 learning models if the laptops were used in the manner described above.    It is 
important to conclude with some of Dewey’s thoughts, which although they were written about the changes incurred 
by the Industrial Revolution, they are eerily prescient to the reforms necessary to meet the needs of students in the 
21st Century:  “a distinctively learned class is henceforth out of the question.  It is an anachronism.  Knowledge is no 
longer an immobile solid; it has been liquefied.  It is actively moving in all the currents of society itself” (Dewey, 
1900/1990, p. 25).  One-to-one learning models if designed effectively enable knowledge to be easily accessed, 
manipulated, and produced by all students. 
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Introduction 

 
We live in a media-saturated society, immersed in a wide variety of linguistic and nonlinguistic modes of 

representation (or texts). As consumers of media, in theory, we are also synthesizers who link together multimodal 
textual fragments across media to construct a mental representation of our world (Cairney, 1988, 1990, 1992; 
Hartman, 1995). This process where readers absorb, rearrange, and build a mosaic of interesting texts is called 
intertextuality (Kristeva, 1969). The media that surrounds us consist of multiple agencies of meaning that use 
different modes of representation. For example, visuals comprise “aspects such as color, vectors, and viewpoint in 
still and moving images” (Anstey & Bull, 2010; Kress, 2004). As consumers, we make meaning from these modes 
by reading them as if they were texts (Kress, 2009; Kress & van Leeuwen, 1996). Further, by making intertextual 
connections between and within these texts, the external meaning is continually transformed and internalized from 
media to our minds (Hartman, 1992, 1995). By understanding this process of intertextuality and meaning-making in 
multimodal texts, we can understand how these texts shape or influence our construct of the world. 

Purpose of this Study. In previous research, some scholars have used intertextuality as a cognitive 
construction to study the intertextual links that readers make across multiple passages of printed text (Hartman, 1995; 
see also: Bloome & Hong, 2012). If the inclusive, poststructuralist definition of text as linguistic and nonlinguistic 
signs and symbols is extended to new media, intertextual links should not be limited to printed text, but should also 
be made across multimodal texts. As interest among educational researchers to understand the process of reading in 
multimodal texts is increasing (Coiro et al., 2010), it will be an important validation to test if the findings from 
research using intertextuality across printed texts hold true in multimodal texts, such as video. Video is one omnibus 
multimodal environment, the influence of which in our lives spans across decades and media. As a combination of 
various multimodal texts, it uses images that change in time, sound, speech, gestures, printed text, etc., which make it 
a multimodal environment.  

Based on the works of Hartman (1995), Kress (2009), Kress and van Leeuwen (1996), and Salomon (1979), 
we can assume that although each text conveys its independent meaning, the reader—by making intertextual links—
also assembles an overall meaning that contributes to his or her knowledge about the contents of the video. New 
information builds upon prior knowledge, through intertextual connections. Thus, learning continues in multimodal 
texts of videos through intertextuality. Although intertextuality can be applied to any multimodal environment, for 
the sake of this study, we are focusing on videos. 
 
 
Research Methodology 

 
In this qualitative study, we used video as a representative of multimodal texts and explored two primary 

questions: (a) what is the process of meaning-making in multimodal texts, and (b) what is the nature of intertextuality 
in multimodal texts? 

Approach. This study evolved from prior research on reading and a pilot study. Hartman’s (1992, 1995) 
work with proficient readers’ reading of multiple passages provided conceptual and methodological starting points. If 
texts can mean nonlinguistic signs and symbols, which further create multimodal texts, testing Hartman’s approach 
in these multimodal texts could help understand the answers to the aforementioned research questions. Kress’ (2003) 
and Antsey and Bull’s (2010) research on multimodality and social semiotics were used to build a foundational 
understanding of how multimodal text could be identified. This understanding of multimodal text could then be used 
to code the data for examples of meaning-making and intertextuality across multimodal texts. 

Participants. The method of snowballing was used to assemble a convenient sample of 6 participants from 
a chain of emails sent to acquaintances: Justin, Leo, Leslie, Maria, Raymond, and Stephanie (all pseudonyms). 

																																																								
6 Email: mehtaro3@msu.edu 
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Materials. A playlist of three randomly-selected videos was prepared from a list of “Most-Acclaimed Short 
Films of All Time” from iCheckMovies.com. The final three films are as follows:  

1. Powers of Ten is a narrative film about the mathematical powers of ten had a runtime of 9 minutes and 
was released in 1977 (Powers of Ten IMDb page, 2013).  

2. Vincent is an animated horror-comedy short film by Tim Burton; which had a runtime of 7 minutes and 
was released in 1982 (Vincent IMDb page, 2013). 

3. Skhizein is a foreign language (French) animated science fiction short film; which had a runtime of 13 
minutes and was released in 2008 (Skhizein IMDb page, 2013). 

Procedure. We met with each participant individually for a 1- to 1 ½-hour session. All participants were 
informed of the research and instructed in detail how to think-aloud any thoughts that come to their mind while 
watching the video. At times, the participants were prompted by the researcher to elaborate their comments. 
Following the think-aloud session, debriefing interviews were conducted asking them about the overall experience 
and their understanding of the videos. The sessions were video and audio recorded.  
 
Data Analysis 

 
Upon completion of the sessions, we transcribed the audio and video recordings for each participant, 

anonymized them, and analyzed using the HyperRESEARCH software. The data were analyzed from three 
perspectives. First, the total utterances were further dissected to code for intertextual links of four kind: (a) links to 
the video they are watching, (b) links to the other videos in the study, (c) links to other utterances, and (d) links to 
external texts. A second perspective focused on looking for the examples of meaning-making using multimodal 
elements. Instances of participants predicting or making an inference about the text, using multiple modes of 
representation to add meaning to their understanding of the text, asking questions to express their lack of 
understanding, etc. were all coded to be analyzed later. A third perspective focused only on the discourse stance 
reflected in the way the readers oriented themselves in the text and the way they linked it to other texts Hartman 
(1995) highlighted three discourses that reader’s take when reading multiple passages: intertextual, logocentric, and 
resistant. To reduce the influence of these stances on the coding scheme, and to keep options open for other emerging 
themes, transcripts were coded to look for examples of how readers situate themselves in text, whose meaning they 
give authority to, what and how many perspectives do they approach the text with, and so on. Hartman’s three 
stances were only kept as a point of comparison post-analyses. 
 
Findings: An Overview 

 
There were four main findings in this study, addressing not just to the research questions, but also opening 

new threads to explore.  
(a) Readers used multiple semiotic resources when watching videos to make meaning. Readers were found 

to be teasing apart texts in these semiotic systems, to make meaning of texts and connect them to other texts, perhaps 
to add meaning to their existing understanding of the video. For example: Maria (watching video 3): “I feel sad for 
the guy…I know it is definitely the music, because if they put happy music, like...a kid would be happy to be 
distanced from their bodies. Having to draw on the walls.” 

(b) Readers made intertextual links to the multimodal texts similar to printed text. Readers made two kinds 
of links across multimodal texts, which are similar to those found with printed text in previous research. These are: 
links to texts in the task environment, and links to texts outside the task environment. For example: Raymond 
(watching video 3): “There was a movie about four guys who discover something underground, and they get special 
telekinesis powers. What was that movie?...I just thought maybe this guy came in contact with the meteorite that is 
why he was levitating.” 

(c) When watching videos participants took discourse reading stances similar to those found in previous 
studies with printed text. Participants took three major stances while watching videos: intertextual, logocentric, and 
resistant. An intertextual discourse is the one where the reader places herself in a multivocal field of play, and 
considers an open-minded stance at construction of textual arrangements. In a logocentric stance, reader takes a 
univocal field of play, giving authority to the author’s meaning. Finally, in a resistance stance, reader takes a 
univocal field of play, giving authority to her meaning. Here is an example of a resistance stance: Raymond 
(utterance in video 1): “Dreams, and now he feels lifeless…That reminds of sleep paralysis. Because, you know, 
sometimes you dream something really nasty, and you are unable to move. You are stuck in the bed. You want to 
move. You want to turn to one side, but you cannot do that. That is what is happening to him right now. He sees this, 
but he feels utterly helpless to do anything about it. And he is immobile right now. It is visible in this frame.” 
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(d) And most importantly, these discourse stances were not found to be their permanent stances were 
readers were found to be switching between them. Participants were found not be limited to a certain stance, and they 
often changed their discourse stances. This was common with participants who frequently assumed intertextual 
stance. However, it was more interesting when participants who assumed logocentric and resistance stances 
switched. For example, Raymond, after forcing his meaning to almost all videos, shared this personal perspective 
about the third video: “I wanted him to be normal. At a certain level I did not want this video to end for an hour 
more. I loved it so much, but it disappoints me to see that he is not the same person that he was. He has become 
impersonal.” 
 
Discussion 

 
To summarize, four main findings surfaced from the analyses. First, in this study, readers in multimodal 

environments made use of multiple semiotic resources to create meaning. Their understanding of these multimodal 
environments was not limited to one kind of mode of representation. Second, the cognitive process of intertextuality 
when reading multimodal texts was very similar to printed/written texts as shown in prior research. The nature of the 
connections that readers made while watching videos was similar to reading across multiple passages. Third, the 
discourse stances that readers assumed while watching videos were similar to stances while reading printed texts. 
However, finally, readers in this study did not assume these discourse stances as their permanent approach towards 
reading all or any kind of texts. Readers were found to be switching stances from time to time. However, the reason 
for this switching is not clear from this study. This suggests future research to study the nature of the text, 
engagement with the text, etc. to better understand the switching of discourse stances. 

Although the 6 participants and their discourse stances could be easily associated with Hartman’s three 
discourse stances: logocentric, intertextual, and resistant, the reading stances in this study are more of a combination 
of these three. These 6 participants cannot be put in a box. They are more than just a label. 
 
Implications 

 
These findings somewhat validate what is already known about reading and intertextuality in multimodal 

environments. But, more importantly, it places some value on treating other modes of representation beyond printed 
text with equal importance, especially in schools. Instruction and assessment in schools has often focused on printed 
text (Jewitt, 2005; Leu et al., 2008; Unsworth, 2010). When the media we consume everyday mostly consists of 
multimodal texts, it makes more sense to teach reading and navigating these texts as well. Reading comprehension 
and writing curricula in schools should include teaching reading and writing using these multimodal texts as well in 
order to better prepare students to navigate across the new media.  
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Introduction 
 

The internet is a driving force in education, not only for the resources it provides to students and instructors, 
but as a medium for learning itself. As of 2012, approximately 5.5 million postsecondary students in the United 
States were enrolled in at least one online course (National Center for Educational Statistics, 2014), making up 
around 27% of the entire higher education student population. Horvitz, Beach & Anderson (2014) cite other studies 
which claim that this population more closely numbers 33.5%. This population continues to grow at a rate of 10.1%, 
while the overall student population in higher education has only seen 0.6% growth in recent years (Lloyd, Byrne & 
McCoy, 2012). Additionally, the need for re-education and professional developments in many fields is further 
contributing to this rapid expansion (Jacobs, 2013), as well as President Barack Obama’s call for greater educational 
opportunities (Hachey, Wladis & Conway, 2012). Given these various factors, the upward growth trend of online 
education is not anticipated to decrease in the near future (Hachey, Wladis & Conway, 2012; Horvitz, Beach, 
Anderson & Xia, 2014; Lloyd, Byrne & McCoy, 2012). 

Just as the population of higher education online learners is expanding, course offerings are as well. With 
the growing emphasis on internet usage in both education and in daily life, online learning is seen as an important 
part of 21st century learning and skills, which concentrates on the expansion of knowledge and growth via the 
internet and technology (Jacobs, 2013). Further, the growing acceptance of the “No Significant Difference” research 
by many institutions of higher education (Jacobs, 2013; McQuiggan, 2012), a body of research demonstrating that 
there is no statistical difference in learning between online and face-to-face courses, there has been a greater push 
toward the creation and implementation of online courses at both the undergraduate and graduate levels (Lloyd, 
Byrne & McCoy, 2012; McQuiggan, 2012).  

However, despite the growing number of both online courses and students, there has not been equivalent 
growth in the number of online faculty instructing in this environment (Lloyd, Byrne & McCoy, 2012; McQuiggan, 
2012; Shea, 2007). Lloyd, Byrne & McCoy (2012) cite that somewhere between one third and one fourth of the 
population of higher education faculty members are engaged in some form of online teaching, a number that remains 
steady even as the online student population continues to grow. For a variety of reasons, faculty are often not 
provided the training needed to be successful in teaching an online course (Shea, 2007; Lloyd, Byrne & McCoy, 
2012), and therefore there is an overall reluctance by higher education faculty to embrace the online platform (Lloyd, 
Byrne & McCoy, 2012; McQuiggan, 2012).  
 
 
Faculty Perceived Barriers to Online Instruction  
 
 There are a number of barriers, cited by the literature, perceived by higher education faculty that prevent a 
more widespread implementation of online learning. Leading those barriers are a lack of both support and training 
from the institution itself (Grover, Walters & Turner, 2016; Horvitz, Beach, Anderson & Xia, 2014; Lloyd, Byrne & 
McCoy, 2012; Shea, 2007), which varies greatly by not only by institution but by academic department as well. 
Frustrations with technology, including inadequate hardware and software, as well as a substandard IT department 
can also lead to reluctance to embracing online teaching as an accepted form of content delivery (Grover, Walters & 
Turner, 2016; Horvitz, Beach, Anderson, 2012; Lloyd, Byrne & McCoy, 2012; Shea, 2007; Xia, 2014). Concerns 
regarding time are also paramount, as many higher education faculty members perceive online instruction as a more 
time-consuming practice than face-to-face teaching (Grover, Walters & Turner, 2016; Jacobs, 2013; Santilli & Beck, 
2005; Shea, 2007). Faculty likewise do not always feel as if they are properly prepared for teaching in the online 
environment. A 2010 survey by Lion and Stark found that while 50% of surveyed institutions offered some sort of 
training to the faculty in online course design and instruction, that this training varied significantly, some institutions 
using outside and/or non-collegiate sources for their faculty training. These are all fundamental concerns that must 
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often be addressed at an institution level, and have resulted in a body of literature on ways in which universities can 
best adapt their policies to address these concerns (Lion & Stark, 2010; Lloyd, Byrne & McCoy, 2012; Shea, 2007).  

However, there are other, more specific barriers, that have hindered faculty adoption of online education; 
barriers that are not so easily addressed by the academic institution. These barriers are more related to the individual 
faculty member, and include factors such as academic discipline, years of experience teaching, years of experience in 
the field, and even gender. For example, Horvitz, Beach, Anderson & Xia (2014) cite studies in which faculty in the 
field of education reported greater self-efficacy in online teaching than their peers in other academic areas. Results of 
their survey found a similar trend, that professors from professional schools, such as schools of Business or Aviation, 
reported implementing online course options far sooner than professors in the schools of Arts and Humanities. The 
field of medicine is one in particular that has struggled to embrace an online model, as the traditional model of the 
medical instructor as the expert must give way in the virtual medium to a more student-centered model (Holly, Legg, 
Mueller & Adelman, 2008). These findings suggest that field may impact faculty decision to teach online or utilize 
online technological tools.  

Further, other factors, such faculty years of experience and gender can also act as a possible barrier to the 
implementation of online education. In one study Lloyd, Byrne & McCoy (2012) found that older and more 
experienced faculty members perceived more barriers to online teaching than their younger counterparts, while a 
study by Shea (2007) found the opposite, that older faculty, especially those with tenure, were more willing to 
experiment with new technologies and explore new ways of presenting content virtually. Horvitz, Beach, Anderson 
& Xia (2014), however, found that age and experience could not be considered a significant predictor in determining 
an online instructor's self-efficacy. Gender, on the other hand, has consistently been found to be a significant 
predicator of online technology use, with studies reporting that female professors perceive fewer obstacles to online 
instruction and utilize online technological tools more often than their male counterparts (Horvitz, Beach, Anderson 
& Xia, 2014; Lloyd, Byrne & McCoy, 2012; Shea, 2007). While these are factors that cannot be controlled by the 
employing institutions, they are factors that are important to understand in terms of faculty motivation and 
perceptions of online learning models when considering professional development or making university policy 
regarding online learning.  
 
Context of the Study 
 
 Studies on faculty perceived barriers to the implementation of online courses and faculty reluctance to 
utilize online tools and other internet-based technology have focused predominantly on institution-level obstacles 
such as technological infrastructure, the lack of quality training to teach online and inadequate resources or support. 
Few studies, however, have focused solely on the more individual variables that might have an impact on higher 
education faculty’s likelihood to embrace online instruction or supplemental tools in their courses, such as academic 
discipline, or have only examined these variables as moderators, as has been the case with gender, age and years of 
experience.  

The current study seeks to isolate these individual variables by exploring the likelihood of higher education 
faculty to use an online teaching tool. To assess the likelihood, this study employs a two-level hierarchical 
generalized linear model (HGLM) to determine odds ratios and then convert these odds to predicted probabilities. 
This study is guided by the following research questions:  
 
Research Question 1: What is the relationship between academic field and the utilization of online tools for 
teaching for higher education faculty? 
 
Research Question 2: Is the relationship between academic field and the utilization of online tools for teaching 
moderated by faculty gender, age, or years of teaching experience? 
 

Based on the literature, the following hypotheses for higher education faculty use of online teaching tools 
were formed: 

 
Hypothesis 1: The relationship between Academic Field and Use of Online Tools will be statistically significant.  

Hypothesis 2: The relationship between Gender and Use of Online Tools will be statistically significant. 

Hypothesis 3: The relationship between Age and Use of Online Tools will be statistically significant. 



131 
 

Hypothesis 4: The relationship between Teaching Experience and Use of Online Tools will be statistically 
significant. 

Methods 

Data Description 

The data selected for this inquiry comes from the Ithaka S&R US Faculty Survey 2012, acquired with 
permission from Inter-University Consortium for Political and Social Research (ICPSR). The Ithaka S&R US 
Faculty Survey is administered by ITHAKA S+R, a non-profit service whose mission is to seek information on the 
changing academic climate. The 2012 survey represents the fifth triennial cycle, and includes questions on faculty 
teaching practices, research practices, technology and library use. The 2012 survey was the first cycle to be sent 
electronically, and was sent to a random sample of 160,008 higher education faculty members, of which 5,261 
people responded for a response rate of 3.5%. Respondents included higher education faculty from both four year 
colleges as well as universities, from a wide range of disciplines, full and part-time as well as tenure track and non-
tenure track (Ithaka S+R, 2016).   

As the survey encompassed a variety of topics outside of online teaching and tools, questions not related to 
online instruction were eliminated from the data set utilized in this study. From the questions related to online 
teaching and the use of online tools in teaching, descriptive statistics were run, where it was discovered that a large 
number of the questions were missing as many as 79% of the responses. Only one section of the survey, “Teaching 
Tech,” was missing less than 50% of the responses (48%). As 79% missing values are too many for SPSS to run 
multiple imputation, and too many to justify a mean imputation method (Allison, 2001), these questions were 
eliminated as well, leaving the questions in “Teaching Tech” to comprise the outcome variable. To keep consistent 
with methodology, missing values were eliminated as well, leaving a sample size of 2,487. 

 
Measures 

To create the outcome variable “Likelihood of Teaching with Online Technology” the four responses: 
Never, Seldom, Occasionally, and Often were first converted to a binary code, where 0 represented “Not using 
Online Teaching Tools” and included the response “Never” and 1 represented “Using Online Teaching Tools” and 
included the responses “Seldom,” “Occasionally,” and “Often.” All questions in this section were coded in this 
fashion and then master coded into a single outcome variable, Teaching Tech (TEACHTECH). 

For the level 2 cluster variable Field (FIELD), individual fields listed in the survey were grouped into ten 
academic departments based on the literature. The thirty-six disciplines were sorted into the following academic 
departments: Ethnic Studies, History/Social Studies, Sciences, Mathematics, Fine Arts & Drama, Literature & 
Philosophy, Political Science, Public Health Policy, Women’s Studies and Social Sciences, each coded with a 1-10 
designation. The field “Other” was eliminated from the study, as the few listed in this category were secondary fields 
and the primary field had already been taken into account in the initial coding.  

The level 1 predictor variables were all coded as binary variables. Gender (MALE) was coded female 0 and 
male 1. For age (AGE), faculty “< 50 years old” was coded 0 and faculty “ > 50 years old” was coded 1. 50 was 
chosen as the median being that it was the median in the data according to the descriptive statistics, and, based on the 
literature, most faculty will have attained tenure by age 50. As the predictors Years of Experience (YEARSEXP) in 
Field and Years in Position (YEARSPOS) were coded into a binary variable as well, the division between 0 and 1 
was based previous literature, which cited differences in online technology usage between tenured and non-tenured 
professors (Barker, 2003; Chiuo, 2007; Lloyd, Byrne & McCoy, 2012; Shea, 2007). Therefore, years of experience 
was coded at 0 for less than 30 years total, as many participants included their graduate studies and work while 
seeking employment in their responses, and years in position was coded at 0 less than ten to account for extensions in 
the typical six to seven-year tenure track.  A table of descriptive statistics for the level 1 predictors prior to the binary 
conversion can be found in Table 1.  

 
Table 1 

Descriptive Statistics of Predictor Variables 
Variable N  Min Max Mean SD 

Age of Professor 2487 20 100 51.36 11.660 
Years in Field 2487 0 64 23.12 12.117 
Years in Position 2487 0 54 14.31 10.755 
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Methodology and Justification for Multilevel Modeling 

 Data was analyzed using a binary logistic regression model. This analysis was chosen due to the two level 
nature of the data, individual faculty nested within academic field. The unconditional HGLM model yielded an ICC 
of .03745 or 3.75%, demonstrating that approximately 3.75% of the variance is occurring at the second level of the 
model. While this is a low ICC, it is enough to continue with a multilevel analysis.  
 

Data Analysis 

The analysis was performed using the GENLINMIXED function in SPSS. To analyze the data, a standard 
modeling building approach was employed that included five separate models (Raudenbush & Bryk, 2002). Model 1 
included only the predictor of gender (MALE). Model 2 included only the predictor age (AGE). Model 3 included 
only the predictor years of experience in field (YEARSEXP), while Model 4 included only the predictor years in 
current position (YEARSPOS). Model 5, the final model, was a full model, including all four predictors: gender 
(MALE), age (AGE), years of experience in field (YEARSEXP) and years in current position (YEARSPOS). The 
equation for this model is shown below: 

	
Level-1 Model 
 
Prob(TEACHTECHij=1|βj) =  

             log[ϕ
ij
/(1 – ϕ

ij
)] = η

ij
 

 

η
ij 

= β0j + β1j*(MALEij) + β2j*(AGEij) + β3j*(YEARSEXPij) + β4j*(YEARSPOSij) 

 
 Level-2 Model 
   
  β0j = γ00 + u0j 
    β1j = γ10  
    β2j = γ20  
    β3j = γ30  
  β4j = γ40 
 
Combined Model: 
 
  η

ij
 = γ00 + γ10*MALEij + γ20*AGEij + γ30*YEARSEXPij +γ40*YEARSPOSij + u0j 

 

Results 

Table 2 presents a summary of the coefficients of each model. The coefficients presented in this table are 
represented as odds ratios (O.R.), calculated by exponentiating the log-odds (η

ij
) coefficients (O.R. = exp(η

ij
)).  

Therefore, an odds ratio greater than 1 suggests that a certain individual characteristic of a professors is associated 
with increased odds of utilizing online technological tools in their classes while odds ratios less than 1 suggest that 
there is a decrease in the odds in utilizing online technological tools in their classes.  
 The random effect of field in the unconditional model yielded an estimate of .128 and a significance of p = 
.071, demonstrating that the cluster of field was not significant.  
 The first model, in which gender was the sole predictor, does appear to demonstrate that gender 
significantly impacts whether or not a professor uses online technology (O.R. = .779, p < .01). In this model a male 
professor has .779 times the odds of utilizing online technological tools, meaning the odds of a male professor 
utilizing online technological tools is about 12% lower. In calculating predicted probability, based on the sample, 
there was only a 46% chance that a male professor would utilize online technological tools.  



133 
 

 In the second model with age as the sole predictor, age as well appears to be a significant predictor of online 
technological tool use (O.R. = 1.241, p < .01). In this model, faculty less than 50 years of age had 1.241 greater odds 
of using online technological tools, or approximately 24% higher odds of online technology utilization in comparison 
with faculty over the age of 50. Converting this odds ratio as well to a predicated probability found that there was a 
51.72% chance that faculty under the age of 50 would use online technological tools.  
 The third model, years of experience in the field, was significant as well (O.R. = 1.222, p < .01). Faculty 
with less than 30 years of total experience in their field had 1.222 greater odds of using online technological tools; 
approximately 22% greater odds of using such technology than faculty with 30 years or greater experience in their 
field. In calculating the predicated probability, there was 50.37% chance, based on the sample, that faculty with less 
than 30 years total experience in their field (including graduate studies) would embrace online technological tools.  
 The fourth and final single predictor model, years in current position, also demonstrated significance (O.R. 
= 1.237, p < .05). In this model, faculty with less than ten years in their current position had 1.237 times the odds of 
using online technological tools, around 24% greater odds than faculty who had served in their current position for 
ten years or greater. Using predicated probability, the study found a 51.75% chance that faculty with less than ten 
years of total experience would utilize online technological tools.  
 The combined model includes all level 1 fixed predictors from models 1 through 4. In this model the 
predictor gender remains significant, (O.R. = .799, p < .01) when controlling for age, years of experience in the field 
and years of experience in the current position. In this model, female faculty still have higher odds of utilizing online 
technological tools. However, when controlling for all other covariates, the predictors of age (O.R. = 1.123, p = 
.297), years of experience in the field (O.R. = 1.039, p = .736) and years in current position (O.R. = 1.130, p = .212) 
are no longer significant. Predicated probability analysis was done on the lone significant predictor in this model, 
gender, yielded a predicated probability associated with the intercept of .458, indicating that there is a 45% chance of 
male faculty utilizing online technological tools.  
 

Table 2 
Summary of Coefficients of Predictors 

 (1) 
Gender 

(2) 
Age 

(3) 
Years in Field 

(4) 
Years in Position 

 (5) 
Combined 

Model 

 

VARIABLES    OR  OR           OR          OR              OR 

           

Gender (Male)   .779            .799 

Age              
1.241 

      1.123*  

Years in field     1.222     1.039*  

Years in 
position 

      1.237   1.130*   

Log likelihood 10598.150  10425.304  10593.295  10591.077   10438.222  

Intercept 
Estimates 

.090  -.147  -.185  -.143   -.056  

Observations 2,487  2,487  2,487  2,487   2,447  

Chi-Square -13.435*  172.846*  -167.991*  2.218*   0*  

*p > .05  
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Discussion & Limitations 

The results of this study suggest that individual factors, such as gender, age, years of experience in field and 
years of experience in position, when examined apart from other covariates, can impact whether or not faculty 
choose to utilize online technological tools. However, when acting together, the predictors of age, years of 
experience in field and years of experience in position, are no longer significant. Gender, however, remained 
significant in both models in which it was tested. This suggests that in terms of the current sample, gender will 
impact a faculty member’s decision to utilize online technological tools, regardless of other covariates. However, 
other predictors, such as age of faculty member, years of experience in field and years in current position, cannot be 
considered significant when controlling for other covariates.  

The findings of this study somewhat support the hypotheses. The first hypothesis, that field would be a 
significant was not supported. Analysis demonstrated that outcomes did not vary significantly across field (p > .05), 
suggesting that the effect is fairly constant across different fields. The second hypothesis, that the individual 
predictors would have a relationship with online technology use, was only partially supported in that each predictor 
was significant when only considered individually, and only gender was significant when controlling for all other 
covariates. Therefore, while there does seem to be some relationship between age, years of experience in the field 
and years of experience in the position, additional research is needed to test these hypotheses.  

There were various limitations to this study that must be taken into account. First, the dataset included a 
large number is missing items, with as many as 79% of responses absent for some variables. This made typical 
imputation methods inexecutable, and resulted in the sample being cut nearly in half. Further, in order to account for 
this loss and a lower ICC, the data was converted to binary form, which does not allow for as great sensitivity as a 
continuous measure. Such a conversion as well resulted in the use of logit statistics and odds ratios, which while both 
are accepted methods of statistical analysis, may not have been the best approach for data analysis given the 
continuous nature of many of the variables. Future research with a more complete data set may yield different results 
and enable additional forms of analysis. Further, as all predictors outside of gender were no longer significant when 
controlling for one another, future research should consider the usage of a factorial multi-level model. 
 

Conclusions & Implications 

This study has shown that while individually the predictors were all found to be significant, and the 
predictor gender was found to be significant as well in the full model, that there are no strong differences between 
the binary divides. This may suggest that previous bias toward the use or non-use of an online technological tool, 
evident in past literature, might be on the decline as online learning tools become more prevalent in the higher 
education environment. Further, the finding of the predictor of gender as significant does support the current 
literature that female faculty are more likely to embrace online technology use in their instruction, though the 
predicted probability was very close to 50%. Studies have suggested that this may be due to the flexibility that online 
teaching and online tools give both learners and instructors (Shea, 2007), an important factor to many female faculty 
members, especially those balancing their careers and family life. While this finding supports the literature, the small 
difference between technology usage in the genders may also indicate a diminishing in the gender division 
previously evident. 

There are a variety of implications for institutions of higher learning, in particular those wishing to develop 
more online classes and incorporate more online technological tools into their on-campus programs. As gender is a 
predictor in both the individual model and the combined model, and the literature suggests that female faculty prefer 
to utilize such tools due to flexibility (Shea, 2007), institutions might examine ways to encourage greater 
implementation of online instruction and instructional tools by male faculty, perhaps by demonstrating the usefulness 
of online tools outside of their flexibility. Additionally, when considering the predictors of age, years of experience 
in the field and years of experience in the current position, younger and less experienced faculty had greater odds of 
utilizing online technological tools than their older and more experienced peers. Perhaps additional training and 
support for older and more experienced faculty members by institutions might yield greater implementation of online 
technology with their classes.  

When the predictors are considered individually, it is apparent that the difference in odds between the 
binary designations (male, female; less than 50 years in age, older than 50 years of age, etc.) are all approximately 
20%. While this does demonstrate a statistically significant difference, the difference is small. This might suggest 
that as time passes and use of online technology becomes more widely accepted, that individual differences such as 
gender, age and experience become less significant a predictor of online technology tool usage.  



135 
 

Future research might include a qualitative component following analysis of survey data to explore what 
specific barriers to tool utilization might be perceived by surveyed higher education faculty, taking into account the 
characteristics designated by the specific predictors. Additionally, given that the Ithaka S+R survey is a triennial 
survey (Ithaka, 2016), it is recommended that this study be replicated using the 2015 data once that data is made 
available to researchers.  
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Introduction 
 
     Current views of learning and instruction challenge the wisdom of traditional pedagogic practices by stressing the 
need for the learner to play an active role in constructing knowledge. A growing body of educational research about 
how people learn and developments in modern cognitive science (Litzinger, Lattuca, Hadgraft, Newstetter, 2011; 
Olds & Johri, 2011) affirm the efficacy of active teaching practices that comport with constructivist learning theory. 
The transition of the faculty role from ‘sage on the stage’ to ‘guide on the side’ transforms the faculty member’s role 
in planning, constructing and executing learning experiences, as well as the students’ role in learning. Increasing 
demands for adaptive and personalized learning, which better fit the learning needs of individual students adds 
complexity to instructional design decisions made by the faculty. Within this conception of transformative teaching 
and learning, presenting new information is not enough. Schools of education must model best practices which 
demonstrate a new paradigm born of imagination, innovation, and creativity. Course design that aspires to impact 
students beyond the 16 week course schedule continues to evolve, often outside traditional parameters  

Increasing ICT self-efficacy regarding through authentic assessment may impact pre-service teachers’ 
willingness and ability to address a constantly evolving knowledge base and skill set (Pierce, 2011). Bandura’s 
(1977) social cognitive theory of self-efficacy encompasses many constructs and dimensions and is defined as 
people’s judgments of their capability to organize and execute courses of action required to attain designated types of 
performances. It is concerned not with the skills one has but with judgments of what one can do with whatever skills 
one possesses (Bandura, 1986). Self-efficacy is a fluid construct that changes with experiences (Bandura, 1977). 
Self-efficacy has been shown to be a valid predictor of behavior and central levels of motivation (Bandura, 1986; 
Schunk, 1984; Zimmerman & Ringle, 1981). Performance outcomes, including academic achievement and behavior 
(Oliver & Shapirio, 1993; Schunk, 1991), and student performance in academic settings (Holcomb, Brown, 
Kulikowich, Zheng, 2003) are also closely associated with self-efficacy. The continued integration of technology in 
educational practice has enabled researchers to analyze the impact of ICT self-efficacy on teachers’ adoption and 
implementation of new technologies. Information, communication, and technology self-efficacy is positively 
correlated with willingness to choose and to participate in computer activities, expectations of success, persistence 
when faced with computer-related difficulties, and computer-related performance (Karsten & Roth, 1998). 
Understanding the relationship between ICT self-efficacy and pre-service teacher dispositions informs instructional 
and assessment strategies that assist in the development of fuller computer competencies. New curricular innovations 
and assessment strategies can be implemented to increase ICT self-efficacy and enhance student learning.	 Course 
evaluations and student outcomes may be used to provide insight to faculty in order to assess the efficacy of 
instructional practices to promote student growth and increase student satisfaction.  The purpose of this study is to 
investigate the impact of challenge based instructional design in a community of inquiry model on student 
information and communications technology (ICT) self-efficacy and student satisfaction in an online class. 	
 
The Study 
       
A mixed method research design was employed to in this study in which a retrospective analysis was conducted on 
the beginning and ending student ICT self-efficacy, and qualitative analysis of the comments on the student course 
evaluations over a 3 semester period.  This investigation was concerned with the impact of challenge based 
instructional design in an online class that employed a community of inquiry model. The design attempted to foster 
possibilities for educational improvement by bringing about new forms of interaction into the learning process in 
order to study them.  
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Challenge Based Online Learning 
 

The study was conducted in EDU 585, a required Instructional Technology course in the Graduate School 
of Education.  The design of the course was unique in the School of Education in that students developed a web log 
or blog to document their learning, reflect upon their learning experiences, and archive their educational artifacts. 
Learners used a variety of cloud-based freeware including Blogger, Google Docs, Google Sites, Gmail, social 
bookmarking services, YouTube, SlideShare, Glogster, VoiceThread, Jing, Prezi, and PhotoStory, among others, to 
plan, create, archive, and present their work. Designing learning opportunities that are personally relevant and 
meaningful should foster authentic interactions between students, content, and faculty. Each assignment was pass 
fail, and the course was also pass fail. Passing typically resulted in an A, where students did all the work and 
addressed any feedback that was provided. Students submitted no work to the instructor. A blog post was required 
for each assignment and a rubric detailed what was required in the blog posts. The blog post rubric specified the 
inclusion of the 1) a description of the activity, 2) the artifact that was created embedded into, or linked from the 
post, 3) a link to the tool or web resource used in the activity, and 4) a reflection of the activity including a 
classification and rationale for what stage of the SAMR technology integration model (Puentedura, 2006) the activity 
would fit in. SAMR is an acronym that stands for Substitution, Augmentation, Modification, and Redefinition. In 
order to entice adaptive academic outcomes and promote personalized learning a suggested schedule was presented, 
but no due dates were fixed for the assignments. Progress was communicated to students in week 3, at midterm, and 
at week 12 as a per cent completion of the assignments.  
 
Community of Inquiry 

 
This study attempted to promote personalized learning in an online course by drawing in part from Lave & 

Wenger’s (1990) concepts of situated learning in which authentic actions are embedded within activity, context, and 
culture as well as Archer and Garrison’s (2000) community of inquiry. Employing pedagogy and assessment 
practices that have promoted authentic and transformative learning (Pierce, 2011), many of the hallmarks of online 
learning were reconsidered. The course was conducted entirely using open educational resources and freeware tools 
outside the course management system. The course design and rationale were established in an introductory video 
meeting in which the idea of students’ leveraging the power of an online community, specifically, using peers from 
the current and previous semesters classes to support their learning. Students’ blogs contained all assignment 
artifacts were publically available to each other and therefore acted as learning objects to be viewed, discussed, 
assessed, analyzed, and responded to.  Previous semester’s work was also available to student in the current 
semester. This conception of a community of inquiry promoted students’ active use of Vygotsky’s (1978) concept of 
the ‘More Knowledgeable Other’. A full review of each students’ work was done at week 3, week 8, and week 11. 
Global feedback was provided at that time concerning general trends identified in the students’ artifacts. Individual 
feedback was also documented in blog comments. The syllabus contains this statement. 

  
 “If you have questions about the assignments, your inquiry should be directed to the discussion 
area in the LMS.” 
“After you have exhausted your individual options for moving forward (do not spend 8 hours 
on something before you ask your question – conversely do not ask something after being stuck 
for 8 seconds), pose your well thought problem/question(s) to the discussion area in the LMS.” 
The respondent sample was comprised of graduate students in an online Instructional Technology class.   

Forty four (n=44) students completed the classes out of forty five who were originally enrolled. The classes consisted 
of 45%, male (11/44) and 55% (15/44) female students. 

 
ICT Self Efficacy 

Student ICT self-efficacy was evaluated by considering the results from pre-test post-test administration of 
a survey.  ICT (information and communications technology - or technologies) is an umbrella term that includes any 
communication device or application, encompassing: radio, television, cellular phones, computer and network 
hardware and software, satellite systems and so on, as well as the various services and applications associated with 
them, such as videoconferencing and distance learning. ICTs are often spoken of in a particular context, such as ICTs 
in education, health care, or libraries.  ICT self-efficacy in this project was determined through the administration of 
a survey that asked students to respond to skills across ability across 5 domains including: text, numeracy, images, 
sound, and video. Each domain contained 5 subscales for skills including creating and collecting, organizing, 
manipulating, formatting and publishing. The 25 item online survey (See Appendix A) was assessed for content 
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validity in March of 2013 by a panel of experts who work and research in the field of ICT. The ICT self-efficacy 
survey instrument was peer reviewed for content validity by experts in the field.  Like any amorphous and expanding 
field, suggestions for future revisions existing additional domains such as navigating virtual worlds and archival 
skills. Suggestions for future iterations of the survey instrument included disaggregating “collecting” and “creating” 
into separate categories and adding “remixing” as a category.  Distinctions between “sharing” and “publishing” were 
suggested for future consideration as one reviewer noted publishing includes sharing, but not the other way around. 
Solicitation for comments on the survey instrument’s content resulted in uniformly positive responses concerning the 
scope of the content addressed in the instrument. Given the unanimous positive feedback, the field review validated 
the content of the ICT self-efficacy survey instrument as domain dependent skills consistent with the topics in an 
instructional technology course for pre-service or in-service teachers. The survey was also assessed for reliability. 
Pretest administration of the survey instrument (n = 44), yielded an overall pre-test Cronbach’s Alpha measure of 
reliability of (Alpha = 0.96), including sub-scale items: text (Alpha = 0.92), numeracy (Alpha = 0.90), images (Alpha 
= 0.90), sound (Alpha = 0.93), and video (Alpha = 0.88).   

Respondents in this study accessed the survey online between August 23rd 2015 and May 23rd of 
2016.SPSS version 23 was used to analyze the data. Basic descriptive statistics were used to calculate frequencies, 
means, and standard deviations for much of the data. Paired two-sampled for means t-tests were conducted, with the 
rejection level set at α = 0.05 to assess the progress between matched pair pre-test and post-test scores for ICT self-
efficacy. As with any investigation, this study has limitations that need to be considered before generalizing the 
results:   
 

1. This investigation relies on self-report data which is not as accurate as observational data. Although self-
report data is appropriate for this type of study, the study’s investigators recognize that students’ self-
perceptions be influenced by confounding factors.  

2. Respondents in this study were often asked to respond to quantitative questions by choosing from an ordinal 
set of ranges. Although nonparametric analyses would be more appropriate when comparing scores on 
individual items, corresponding parametric statistical tests are used when comparing summed scores across 
several items. 
 

Findings 
       

Student ICT self-efficacy was assessed by a pre-test post-test design. Summed scores were computed and a 
yielded descriptive statistics total ICT self-efficacy and each domain. An independent sample t-test assuming equal 
variances between the two survey administrations yielded significant differences for each domain and total ICT self-
efficacy.  Table 1 contains the means, standard deviations, and p values for the pre-test and post-test surveys.  
 

Table 1 
The impact of an online Educational Technology course on I CT self efficacy (n = 44) 

 Pre  Post  P 

ICT self-efficacy M SD M SD  

Total 14.7 3.9 20.8 1.9 p  < 0.05 
Words 4.0 0.2 4.6 0.1 p  < 0.05 
Numbers 3.4 0.5 4.3 0.5 p  < 0.05 
Images 3.0 0.5 4.3 0.6 p  < 0.05 
Sounds 2.3 0.3 3.8 0.6 p  < 0.05 
Video 2.0 0.3 3.7 0.6 p  < 0.05 

 

Student Satisfaction  

 Course evaluations were considered for each (3) semesters in this study.  Student responses were summed 
for each category.  Seventy five percent (37/49) of students completed the course evaluation in this study. Two 
students did not complete the course during the original 16 week period, were assigned an “I”, and did not complete 
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the course evaluations within the reporting period. Table 2 includes the student responses relating to instructor, 
number of responses, and response rate for the three semesters considered in this study.  
 

Table 2 
Summary of student evaluations in an online Educational Technology course. 

Instructor  Spr 15 
n =  8 
57% 

Fall 15 
n = 16 
76% 

Spr 16 
n = 13 
93% 

Average 
By  

Item 

Prepared 4.4 4.8 4.8 4.7 
Responsive 4.5 4.7 4.6 4.6 
Graded based on 
guidelines 

4.1 4.4 4.5 4.3 

Available 4.5 4.5 4.7 4.6 
Returned assignments 4.0 4.0 4.0 4.0 
Presented material clearly 3.8 4.5 4.8 4.4 

Semester Average 4.2 4.5 4.6  

 
 Student comments were considered using qualitative research techniques for discourse analysis. Codes were 
established for different types of student responses including positive, negative, and neutral. Of particular interest 
were comments related to student satisfaction (positive) and dissatisfaction (negative). Seventeen (65%, 17/26) 
positive comments were received. Student satisfaction within those comments that specifically mentioned the 
efficacy of the instructional and assessment practices included:  
 
 Course encouraged me to troubleshoot the material myself first, instead of being spoon-fed the answers, I 

LOVE that.	
 You had to play with the new technology to learn it.... It also helped me to NOT be afraid to play with the tools. 

I think I am more confident in finding information online and using the help tools	
 I loved the format and the way we were able to navigate and work at own pace.	
 This is a unique class. The point of the class is for us to find the answers on our own.	
 I actually liked that it was more a personal journey than a group interaction based course. I felt challenging 

myself was more important and easier in this context than trying to get comments or see what everyone was 
doing	

 I enjoyed the format of the course. The material was clearly and thoroughly guided. Thank you. 
	

Ten negative comments (38%, 10/26) were received of which primarily focused on the lack of feedback for each 
assignment, current grade in the class, and the role of the instructor in student learning.  
	
 There was little feedback, it would have been good if we actually got a grade on any assignment so we could 

know how we are doing in the course. 
 I wish there was more feedback on my progress throughout the semester ...  
 Would have preferred more feedback weekly, would help me be aware of my grades 
 I had to rely HEAVILY on Google and YouTube to teach me how to complete the assignments....The last time I 

checked, that is the PROFESSOR’S JOB.  
 

One neutral comment (3%, 1/26) regarding the rigor and the workload included: “This was possibly the most 
difficult course I’ve taken during my program.” 
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Conclusions 

The role of the ‘guide on the side’ in online learning continues to evolve as the emphasis in teaching and 
learning lists towards increased attention to student outcomes and personalized learning. Designing transformative 
and personalized learning activities in an online community of inquiry is a complex endeavor that may challenge 
traditional and emerging assumptions of online pedagogy, assessment, and course evaluation practices.  By 
decoupling personal cognitive engagement from contrived or mandatory online interaction in an online community, 
course designers may promote personalized learning and leverage the affordances of ‘anywhere/anytime’ learning. 
This project detailed the impact of online course design that aspired to develop ICT self-efficacy and increase student 
satisfaction, using challenge based learning in a community of inquiry. The instructional design, which eschewed 
traditional tenants of online teaching positively impacted student ICT self-efficacy and student satisfaction. While 
some students were resistant to the course design, the majority of comments and associated student evaluation 
ranking indicate a preference for the course structure, despite its departure from traditional course design. 

Student comments provided the most meaningful and coherent feedback regarding the efficacy of new 
approaches for teaching online, as ‘one size fits all’ institutional course evaluation rubrics often do not comport with 
aspirational instructional design that does not color within the lines of traditional pedagogy. Instructors who are 
reticent to adopt innovative pedagogy and assessment practices, because they deviate from other courses or 
institutional norms, should focus on the student experience, and the student voice, captured in the in the course 
evaluations, and most importantly student outcomes, in order to critically reflect and establish an empirical rationale 
for course improvement. Explicitly addressing nontraditional aspects of the course that deviate from institutional 
norms and might not comport with institutional course evaluations is essential to mediate student expectations. By 
focusing on personal development, instructors may design for flexible learning experiences in order to assist students 
in addressing their unique learning needs while leveraging others in online communities, where needed. This 
research focused on active learning on student performance in a graduate online education class. Future research may 
wish to assess the suitability of the instructional design and assessment practices in this study to other disciplines. 
The investigators in this study welcome comments and suggestions from others who share an interest in how to 
improve science education. 
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Introduction  
 
Higher education (HE) is moving in many different and interesting directions, partly in response to variations in 
student learning outcomes. Several sources, including the Conference Board of Canada (2016), eWeek (2015), 
World Economic Forum (2015) and the Ontario Ministry of Training, Colleges and Universities (2015) call for a 
paradigm shift regarding how employment (and learning) skills are defined and taught. According to Miller (2014), 
these recommendations align with best practices for learning, including: increasing collaboration and active 
participation, pursuing knowledge construction, facilitating discourse grounded on critical thinking, real world 
problem solving, and processes involving analysis, synthesis, and evaluation. 
 
Providers of massive open online courses (MOOCs), such as Udacity, EdX, and Coursera, are pressuring HE 
institutions to increase student access regardless of physical location or socioeconomic status (Rohs & Ganz, 2015). 
Many are going online to augment or replace traditional forms of learning. Allen and Seaman (2014) report that in 
the U.S., in 2013, 33.5% of HE students took at least one online course. Khan Academy, a website that provides 
thousands of complimentary video courses on a variety of academic subjects, attracted 10 million unique users per 
month in early 2014 (Murphy, Gallagher, Krumm, Mislevy, & Hafter, 2014). Additionally, millions of individuals 
consult other sources, such as YouTube and Wikipedia, to accomplish a task or study a concept. While seeking to 
provide greater access, MOOCs and online courses have, perhaps undeservedly, developed a reputation of leaving 
students feeling isolated, disconnected, and frustrated, resulting in retention and persistence issues (Lehman & 
Conceição, 2014). More deservedly, the claim that MOOCS provide greater access to HE is increasingly considered 
problematic because a majority of the small percentage of students who complete a MOOC already have academic 
credentials (Konnikova, 2014). 
 
In addition, with increased access to mobile technologies, education is shifting to a more self-directed and 
personalized model where “teachers, learners, networks, connections, media, resources, [and] tools create a unique 
entity that has the potential to meet individual learners’, educators’ and even societal needs” (Gertstein, n.d.). 
Downes (2010, 2016) advocates for the development of Personal Learning Environments (PLE) and Personal 
Learning Networks (PLN), since these can support the learning needs of individuals. Inside these environments, 
Downes (2016) suggests: 
 

Personal learning often begins informally, on an ad hoc basis, driven by the need to complete 
some task or achieve some objective. The learning is a means to an end, rather than the end in 
itself. Curricula and pedagogy are selected pragmatically. (para. 10) 
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In their online teaching-learning paradigm model (T-LP), Coomey and Stephenson (2001) conclude that “the 
technology of online learning appears to facilitate a migration from traditional didactic modes to more learner-
managed learning modes if teachers and designers wish to take such a journey” (p.49). According to these authors, 
learner-managed learning mode characteristics include dialogue that is primarily directed by, and at, small groups; 
involvement of learners with tasks that are relevant to their needs; support and feedback provided by internal and 
external sources that are facilitated by the technology system; and an orientation toward the majority of decision-
making controlled by the learner. 
 
The FOLC model  
This paper presents the Fully Online Learning Community Model, or FOLC (Childs, vanOostveen, Flynn, & 
Clarkson, 2015), offered as a transitional model for HE institutions trying to address the issues noted above. The 
model (Figure 1) integrates a Problem Based Learning (PBL) orientation situated in a fully online environment and 
serves as the basis for a fully online program—the Bachelor of Arts in Educational Studies and Digital Technology 
(ESDT)—in the Faculty of Education at the University of Ontario Institute of Technology in Oshawa, Ontario, 
Canada. 
 
 
 
 
 
 
 
 

Figure	2:	Fully	Online	Learning	Community	model.	(vanOostveen,	 
2015)	

 
 
 
 
 
 
 
 
 

Figure	1:	Fully	Online	Learning	Community	(FOLC)	model.	

 
Historically, two primary theories guide practice in distance and online education: 1) the theory of transactional 
distance (Moore, 1993), and 2) Community of Inquiry, CoI (Garrison, Anderson, & Archer, 2000). The theory of 
transactional distance builds on Dewey’s (1910) and Garrison and Archer’s (2000) concept of learning as a 
transaction. It recognizes that learning occurs in an “interplay” of context, environment, and individuals (e.g., 
students, teachers, parents). In distance education, Moore (1993) suggests that transactional distance is not about 
geography, but pedagogy, and his six instructional processes/practices that support teaching and learning at a 
distance underpin many of the same principles outlined by Miller (2014).  
 
Generally recognized as a framework for “facilitating deep and meaningful [collaborative-constructivist] learning in 
a computer conference environment” (Garrison, Anderson, & Archer, 2000, p. 93), the Community of Inquiry (CoI) 
framework identifies three presences essential to supporting distance education: Social Presence, Teaching Presence, 
and Cognitive Presence. The FOLC model, however, is grounded in the General Technology Competency and Use 
(GTCU) framework and considers that a technology object serves as an interface between the user and: 1) other 
users, 2) stored information, and 3) information processing tools or software” (Desjardins, 2015). The GTCU 
framework identifies four interrelated orders of technological competency, namely, the Technical, Social, 
Informational, and Epistemological orders, which may be examined through use of the GTCU survey instrument. 
Thus, the FOLC offers an alternative to CoI and related models (e.g., PLE, PLN) in that it is squarely situated within 
the South-East quadrant of Coomey & Stephenson’s (2001) teaching-learning paradigm model. As such, the FOLC 
requires the co-creation of the learning environment in a collaborative, constructivist manner. 
 
As a process model with a specific control orientation, grounded on established praxis at a Canadian university, and 
built upon strong constructivist foundations (Dewey, 1897, 1916, 1933; Piaget, 1959; Von Glasersfeld, 1989; 
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Vygotsky, 1978), it is important to distinguish FOLC from its generic cousin, the CoI (Garrison, 2011, 2013, 2016). 
Several key distinctions are apparent. From a technology perspective, FOLC construes the digital space and enabling 
technological abilities as integral to the online learning experience, not as indirect or exogenous variables (Garrison, 
2011) . Furthermore, from a communications modality perspective, FOLC does not recognize asynchronous, text-
based discussion as necessarily better serving the goals of collaborative inquiry (Garrison, 2013). Rather, it draws 
attention to the evidence-based strengths of both synchronous and asynchronous technologies in relation to socio-
cultural contexts and learning goals of particular online communities (Rockinson-Szapkiw, & Wendt, 2015). 
Moreover, FOLC recognizes the profound strengths of synchronous video-conferencing technologies for allowing 
members of an online community to experience community members as embodied human beings. This supports key 
facets of the social presence (SP) aspect of the GTCU, including the building of mutual respect for the identity and 
cultural differences among community members; the development of trust among community members; and the use 
of emotionally rich and responsive communication via intonation, facial expression, and body language. 
 
Additionally, FOLC engenders a democratized and emancipatory control orientation, coupled with a constructivist, 
epistemological perspective that varies with CoI. This has significant implications for FOLC’s operationalization of 
teaching presence (TP) and cognitive presence (CP). With respect to TP, FOLC distributes leadership 
responsibilities, and collapses facilitation dynamics into the broader functioning of social and cognitive presence 
(Armellini & De Stefani, 2015). As described earlier, this implies that all members of a community share power, 
control, and responsibility respecting the nature and direction of collaborative learning; including elements such as 
selection of relevant information sources, choice of preferred digital devices and learning environments, negotiation 
of outcomes, and participation in processes of assessment. Within this democratized context, the professional 
educator, like a servant-leader, pursues the functional responsibility of empowerment (Parris & Peachey, 2013; 
Perkins & Zimmerman, 1995; Zimmerman, 1995), and replaces directive communication with communication that 
promotes mutual exploration, questioning, and challenge. With respect to CP, FOLC does not privilege any 
particular model of inquiry. In fact, CoI bases its operational definition of cognitive presence on Dewey’s (1910) 
practical inquiry model, considering it a generalization of “the scientific method” (Garrison, 2016, p. 76). Given that 
the existence of a canonical “scientific method” is highly contested, in FOLC, the establishment of credibility criteria 
for judging knowledge claims becomes a collaborative community endeavour. Consistent with this epistemology, 
FOLC fosters cognitive development through individual knowledge construction and collaborative discourse, rather 
than through the development of cognitive outcomes established by professional educators’ direction and control 
(Akyol & Garrison, 2014). 
 
Assessment  
The provision of valid and reliable assessment and evaluation strategies are an essential part of fully online 
learning communities. Authentic forms of assessments, in particular, have been discussed in digital contexts by 
numerous authors (Herrington & Herrington, 2013; Reeves, Herrington, & Oliver, 2002; McNeill, Gosper, & Xu, 
2012; Herrington & Parker, 2013, Herrington, Parker, & Boase-Jelinek, 2012). FOLC’s use of real world tasks and 
ill structured problems that have multiple solutions is central to the learning processes involved, and assessment 
becomes seamlessly woven through the students’ tasks. Reeves, Herrington, and Oliver (2002) provide ten 
elements that are required for authentic assessment activities, including that they have real world relevance; are ill 
defined with multiple tasks and sub tasks; are complex and investigated over time; can be examined from different 
perspectives; and provide the opportunity to collaborate. In addition, authentic tasks can be seamlessly integrated 
with assessment; can be integrated across subject areas; provide opportunities for reflection and the creation of 
polished products; and allow for diversity of outcomes (Reeves et al., 2002, p. 564). 
 
Several authors identify the parameters for authentic learning environments and authentic assessment tasks. This 
paper contextualizes these elements with reference particularly to synchronous online environments (Reeves, 
Herrington, & Oliver, 2002; McCarthy, 2013; Rosemartin, 2013; Herrington & Herrington, 1998; Bozalek et al., 
2013). Literature reveals a general consensus about some of the key elements of an authentic learning environment. 
These include: 
 

Authentic context, authentic tasks, access to expert thinking and modelling of process, provision of 
multiple roles and perspectives, collaborative construction of knowledge, reflection, articulation to 
enable tacit knowledge to be made explicit, coaching and scaffolding, and authentic assessment of 
learning within the tasks. (Bozalek et al., 2013, p. 631) 
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These aspects of assessment suit the 21st century context since today’s learners exist in a world that continually 
redefines itself. The roles of teacher and learner are no longer defined in traditional ways, nor are they embedded 
within traditional power structures. Thus, assessment can no longer reside solely in the hands of the instructor. In a 
co-designed and co-created environment, assessment must be an ongoing process involving critical reflection and 
ubiquitous consideration that is seamlessly woven into the learning process. Since the development of new 
knowledge outpaces our ability to keep up with content, many authors have re-defined the essential skills required of 
21st century learners. Several authors agree that these skills include the development of creativity, self-motivation, 
innovation, problem-solving, and collaboration (McNeill, Gosper, & Xu, 2012; Voogt, Erstad, Dede, & Mishra, 
2013; Kaufman, 2013). The formidable challenge for institutions is to work with learners to develop reliable means 
of assessing these learning outcomes. 
 
Within the digital world, students may develop these contemporary skills, only if instructors have the willingness to 
relinquish authority and level the playing field. Since expertise no longer resides with the individuals of a 
professional learning community, the roles of teacher and learner meld. In fact, Palmer (1998) indicates that experts 
may actually prevent one from learning new material: 
 

Experts are people trained to know objects in their pristine form. This training transpires in a far-
off place called graduate school, whose purpose is so thoroughly to obliterate one’s sense of self 
that one becomes a secular priest, a safe bearer of the pure objects of knowledge. (p. 100) 

 
In the case of a FOLC, co-ownership of assessment occurs during development of the FOLC environment. In this 
respect, FOLC can be viewed as an example of what Flavin (2012) refers to as “disruptive technologies” (p. 103). 
Flavin (2012) further notes that “when digital technologies are brought into the classroom setting, the lecturer may 
have to relinquish some of their authority, thus impacting on the ‘rules’ and ‘division of labour’ nodes in order to 
enable enhanced learning” (p. 104). This sharing of ownership in the learning environment has been identified by 
Cochrane (2012) as one of the critical success factors in mobile learning: 
 

Pedagogical integration of technology into the course and assessment, lecturer modelling of the 
pedagogical use of the tools, creating a supportive learning community, and creating sustained 
interaction that explicitly scaffolds the development of ontological shifts, that is the 
reconceptualization of what it means to teach and learn within social constructivist paradigms, both 
for the lecturers and the students. (p. 125) 

 
The sustained interaction of individuals within the professional learning community is a foundational element within 
which authentic learning and authentic assessment can emerge in both physically co-located and virtual spaces. 
According to Voogt, Erstad, Dede, and Mishra (2013), “It is obvious that not only learners, but also teachers need to 
acquire 21st century competencies as well as become competent in supporting 21st century learning” (p. 408). In 
order to create authentic learning and assessment tools, teachers need to learn how to collaborate with students to 
design such tasks. McNeill, Gosper, and Xu (2012) surveyed academics and found that many continued to target 
lower order learning outcomes, stating: 
 
 

While new technologies have sometimes been heralded as having the potential to address an 
apparent gap between the rhetoric of curriculum alignment and assessment practice in universities, 
academic practice is slow to change, and the uptake of new tools to support the development of 
higher order skills remains relatively low. (p. 283) 

 
Badge, Saunders, and Cann (2012) acknowledge that while students’ online attention is focused on sites with high 
activity rates, “engagement is more than participation, it requires emotion and sense-making as well as activity, these 
social networks are rapidly moving beyond their original purpose and are inevitably becoming part of the learner 
experience” (p. 2). Thus, to engage students in authentic learning environments, and capture their attention and 
imagination, we need to use social strategies that empower students with responsibility to assess their own work, as 
well as provide valid critical feedback for others. 
 
In online environments, the rich, digital archive of learning that is created allows learners and assessors to curate 
evidence that emphasizes assessment for learning, as defined by Wiggins and McTighe (1998). This runs contrary to 
the commonly held myth that “assessment in distance education is more amendable to cheating” (Thompson & 
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Wrigglesworth, 2013, p. 412). Hill, Domizi, Kim, and Kim (2013), and Dennen (2013), speak to the need for 
individual accountability for learning where the onus is equally on each student to demonstrate what has been 
learned. These views are inconsistent with the redefined essential skills required of the 21st century learner 
(McNeill, Gosper, & Xu, 2012; Voogt, Erstad, Dede, & Mishra, 2013; Kaufman, 2013). The distributed power 
dynamic and co-creation evidenced in, and required by, the FOLC, facilitates individual accountability for the work 
and the resulting respectful critical dialogue and critical discourse that occur within the digital space. 
 
Operationalization of FOLC  
The following description of the ESDT program is offered as an example of how the FOLC model can be 
operationalized. Utilizing these principles in ESDT program courses, instructors, teaching assistants, and students 
collaboratively function as co-creators of the learning environment—the digital space. Instructors begin the PBL 
process by publishing YouTube videos as modified Problem Based Learning Objects (vanOostveen, Desjardins, 
Bullock, DiGiuseppe, & Robertson, 2010). Students, in turn, use the YouTube videos to create ill-structured 
problems. Students bring their thoughts and questions about these problems to the hour-long, facilitated audio-video 
conferencing tutorial sessions. Acting initially as facilitators, instructors and teaching assistants (TAs) model a 
process of eliciting preconceived notions about the problems from the students, and offering challenges to their 
preconceptions (Bencze, 2008). Gradually, students wrest control of these interactions as they collaboratively learn 
while investigating the problems and build toward solutions. Facilitation requires instructors and TAs to learn about 
student cognitive understandings and emotional states, and then to act in ways that support and challenge the ideas as 
they are presented. Students collaboratively make choices about problems and solutions, as well as the digital tools 
they use while building their understanding of the problems and solutions. Periodically, students share their work and 
critique the processes and conclusions that were reached within their own group and others. All members of the 
community exhibit social and cognitive presence as they work at clarifying their problems and building their 
solutions to those problems. Since students and facilitators take on similar roles, the FOLC model acts as a means of 
reducing transactional distance (Moore, 1993) while simultaneously offering a way for students to move from visitor 
to resident within the connected, networked web (Lave & Wenger, 1991; White & Cornu, 2011; Jones, 2015). 
 
Conclusions  
One of the most compelling attributes of an online community is its inherent capacity for dynamic evolution. In 
other words, so long as students and faculty are present and engaged, the community will change according to its 
needs. According to Lock (2007), “the relationships, the intimacy, the negotiations, and the engagement of 
participants all influence the evolution of a community” (p. 130). In this sense, the participants of an online 
community shape the community in ways that respond to their specific needs. According to Downes (2016): 
 

Ultimately, if people are to become effective learners, they need to be able to learn on their own. 
They need to be able to find the resources they need, assemble their own curriculum, and forge 
their own learning path. They will not be able to rely on education providers, because their needs 
are too many and too varied. (para. 14) 
 

This view argues that a dynamic and vibrant learning community can be established in fully online programs, and 
that these communities can have a democratizing effect on their participants. These communities have 
characteristics that are described in the South-East quadrant of the Teaching-Learning Paradigm Model (Coomey& 
Stephenson, 2001). 

References   
Akyol, Z., & Garrison, D. R. (2014). The development of a community of inquiry over time in an online course: 

Understanding the progression and integration of social, cognitive and teaching presence. Journal of 
Asynchronous Learning Networks, 12(3-4), 3-22. 

Allen, I.E. & Seaman, J. (2014). Grade change: Tracking online education in the United States. Retrieved from 
http://www.onlinelearningsurvey.com/reports/gradechange.pdf 

Armellini, A., & De Stefani, M. (2015). Social presence in the 21st century: An adjustment to the Community of 
Inquiry framework. British Journal of Educational Technology. Article first published online: 1 JUN 
2015 DOI: 10.1111/bjet.12302 

Badge, J., Saunders, N. & Cann, A. (2012). Beyond marks: new tools to visualise student engagement via social 
networks. Research in Learning Technology, 20(16283). doi: 10.3402rlt.v2010/16283 



148 
 

Bencze, J.L. (2008). Science & Technology Learning Cycles: Teaching & learning based on constructivist learning 
principles. Retrieved from 
http://webspace.oise.utoronto.ca/~benczela/Constructivist_SandTed.html#ConstructivistEd_Model 

Bozalek, V., Gachago, D., Alexander, L., Watter, K., Wood, D., Ivala, E. & Herrington, J. (2013). The use of 
emerging technologies for authentic learning: a South African study in higher education. British 
Journal of Educational Technology. 44(2), 629-638. doi: 10:1111/jbet.12046 

Cochrane, T. (2012). Secrets of m-learning failures: confronting reality. Research in Learning Technology, ALT-C 
Conference Proceedings, http://dx.doi.org/10.3402/rlts2010.19186 

Childs, E., vanOostveen, R., Flynn, K. & Clarkson, J. (2015). Community building in online PBL courses: 
Instigating criticality. Higher Education in Transformation Symposium, 2015, Dublin, Ireland. 

Coomey, M. & Stephenson, J. (2001). Online learning: it is all about dialogue, involvement, support and control – 
according to the research. In Stephenson, J. (ed.) Teaching and learning online: pedagogies for new 
technologies, (37-52). London: Kogan Page. 

Conference Board of Canada (2016). Employability Skills 2000+. Retrieved from 
http://www.conferenceboard.ca/topics/education/learning-tools/employability-
skills.aspx 

Dennen, V. (2013). Activity design and instruction in online learning. In M. G. Moore (Ed.), Handbook of distance 
education - Third Edition (pp. 282 - 298). New York: Routledge. 

Desjardins, F. (2015). Official GTCU Conceptual Publication. Retrieved from http://eilab.ca/gtcu-technology-
competency-use-framework/ 

Dewey, J. (1897). My pedagogical creed. School Journal, 54(3), 77-80. Retrieved from 
http://dewey.pragmatism.org/creed.htm 

Dewey, J. (1910). How we think. Boston: D.C. Heath. 
Dewey, J. (1916). Democracy and education. New York: The Macmillan Company. 
Dewey, J. (1933). How we think, a restatement of the relation of reflective thinking to the educative process. Boston: 

D.C. Heath. 
Downes, S. (2010). Personal Learning Environments. Retrieved from 

http://www.downes.ca/files/Personal%20Learning%20Environments.pdf 
Downes, S. (2016). Personal and Personalized Learning. EMMA Newsletter Feb. 17, 2016. Retrieved from 

http://us8.campaign-
archive2.com/?u=17ce08681f559814caf1359d3&id=fa1770e58d&e=6fb1272e29 

eWeek.com (2015). How the skills gap is threatening the growth of app economy. Retrieved from 
http://www.eweek.com/developer/slideshows/how-the-skills-gap-is-threatening-the-growth-of-app-
economy.html 

Flavin, M. (2012). Disruptive technologies in higher education. Research in Learning Technology, ALT-C 2012 
Conference Proceedings. http://dx.doi.org/10.3402/rlt.v2010.19184 

Garrison, D. R. (2011). E-learning in the 21st century: A framework for research and practice (2nd ed.). New York: 
Taylor & Francis. 

Garrison, D. R. (2013). Theoretical foundations and epistemological insights of the community of inquiry. In Z. 
Akyol & D. R. Garrison (Eds.), Educational communities of inquiry: Theoretical framework, research and 
practice (pp. 1-11). Hershey, PA: Information Science Reference. 

Garrison, D. R. (2016). Thinking collaboratively: Learning in a community of inquiry. New York: Routledge. 
Garrison, D.R., Anderson, T., & Archer, W. (2000). Critical inquiry in text based environment: Computer 

conferencing in higher education. The Internet and Higher Education, 2(2–3), 87–105. 
Garrison, D.R. & Archer, W. (2000) A transactional perspective on teaching and learning: A framework for adult 

and higher education. Elsevier Science: New York. 
Herrington, J. & Herrington, A. (1998). Authentic assessment and multi-media: how university students response to 

a model of authentic assessment. Higher Education Research & Development, 17(3), 305-322. doi: 
10:1080/0729436980170304 

Herrington, J. & Parker, J. (2013). Emerging technologies as cognitive tools for authentic learning. British Journal 
of Educational Technology, 44(4), 607-615. doi:10.1111/bjet.12048 

Herrington, J., Parker, J. & Boase-Jelink, D. (2013) Social presence and participatory media in authentic learning. In 
Open and Distance Learning Association of Australia (ODLAA) 2013 Distance Education Summit, 4-6 
February 2013, Sydney. http://researchrepository.murdoch.edu.au/13914 

Hill, J., Domizi, D., Kim, M., & Kim, H. (2013). Teaching and learning in negotiated and informal online learning 
environments. In M. G. Moore (Ed.), Handbook of distance education - Third Edition (pp. 372 - 389). 
New York: Routledge. 



149 
 

Jones, D. (2015). Are our institutions digital visitors? What are the impacts on teaching and learning? Retrieved 
from https://davidtjones.wordpress.com/2015/10/09/are-our-institutions-digital-visitors-what-are-the-
impacts-on-learning-and-teaching/ 

Kaufman, K. (2013). 21 Ways to 21st century skills: why students need them and ideas for practical implementation. 
Kappa Delta Pi Record, 49(2), 78-83. doi: 10.1080/00228958.2013.786594 

Konnikova, M. (2014). Will MOOCs be flukes? Retrieved from http://www.newyorker.com/science/maria-
konnikova/moocs-failure-solutions 

Lave, J., & Wenger, E. (1991). Situated learning: Legitimate peripheral participation. New York: Cambridge 
University Press.  

Lehman, R.M. & Conceição, S.C.O. (2014). Concerns and Opportunities for Online Student Retention. In Motivating 
and Retaining Online Students: Research-Based Strategies That Work. San Francisco: Wiley & Sons. 

Lock, J. (2007). Laying the groundwork for the development of learning communities within online courses. In 
Luppicini, R. (Ed.), Online Learning Communities. 129-149, Charlotte, NC: Information Age 
Publishing. 

McCarthy, G. (2013) Authentic assessment: key to learning. In E. Doyle, P. Buckley & C. Carroll (Eds.), Innovative 
Business School Teaching: Engaging the Millennial Generation. 81-92. United Kingdom: Routledge. 

McNeill, M., Gosper, M. & Xu, J. (2012). Assessment choices to target higher order learning outcomes: the power 
of academic empowerment. Research and Learning Technology, 20(17595) doi: 10.3402/rlt.v2010.17595 

Miller, M.D. (2014). Minds online: Teaching effectively with technology. Cambridge Massachusetts: Harvard 
University Press. 

Moore, M.G. (1993). Theory of transactional distance. In Keegan, D. (Ed.) Theoretical Principles of Distance 
Education. New York: Routledge. 

Murphy, R., Gallagher, L., Krumm, A., Mislevy, J. & Hafter, A. (2014). Research on the use of Khan Academy in 
schools. Menlo Park, CA: SRI International. Retrieved from 
https://www.sri.com/sites/default/files/publications/2014-03-07_implementation_briefing.pdf 

Ontario Ministry of Training, Colleges and Universities (2016). Essential Employability Skills. Retrieved from 
http://www.tcu.gov.on.ca/pepg/audiences/colleges/progstan/essential.html 

Palmer, P. (1998). The Courage to Teach: Exploring the Inner Landscape of a Teacher’s Life. Jossey-Bass. San 
Francisco, CA. 

Parris, D. L., & Peachey, J. W. (2013). A systematic literature review of servant leadership theory in organizational 
contexts. Journal of Business Ethics, 113(3), 377-393. 

Perkins, D. D., & Zimmerman, M. A. (1995). Empowerment theory, research, and application. American Journal of 
Community Psychology, 23(5), 569-579. 

Piaget, J. (1959). The language and thought of a child (3rd ed.). London: Routledge 
Reeves, T., Herrington, J. & Oliver, R. (2002). Authentic activities and online learning. Quality Conversations: 

Research and Development in Higher Education, 25, 562-567. 
Rockinson-Szapkiw, A., & Wendt, J. (2015). Technologies that assist in online group work: A comparison of 

synchronous and asynchronous computer mediated communication technologies on students’ 
learning and community. Journal of Educational Multimedia and Hypermedia, 24(3), 263-279. 

Rohs, M. & Ganz, M. (2015). MOOCs and the claim of education for all: A disillusion by empirical data. 
International Review of Research in Open and Distributed Learning, 16(6). 

Rosemartin, D. (2013). Assessment for learning: shifting our focus. Kappa Delta Pi Record, 49(1), 21-25. doi: 
10.1080/00228958.2013.759826 

Thompson, M. & Wrigglesworth, J. (2013). Students and teachers as ethical actors. In M. G. Moore (Ed.), 
Handbook of distance education - Third Edition (pp. 403 - 418). New York: Routledge. 

vanOostveen, R. (2015). Bachelor of Arts in Educational Studies and Digital Technology Handbook, Version 1, July 
9, 2015. Unpublished  

vanOostveen, R., Desjardins, F., Bullock, S., DiGiuseppe, M. & Robertson, L. (2010). Towards a 
reconceptualization of online teacher professional learning: Problem-based learning objects (PBLOs). Ed-
Media Conference on Education Multimedia, Hypermedia & Telecommunications, 2010, Association for 
the Advancement of Computing in Education, Toronto, ON. 

Von Glasersfeld, E. (1989). Cognition, construction of knowledge, and teaching. Synthese, 80(1), 121-140. 
Voogt, J., Erstad, O., Dede, C. & Mishra, P. (2013). Challenges to learning and schooling in the digital networked 

world of the 21st century. Journal of Computer Assisted Learning, 29, 403-413. doi: 10.1111/jcal.12029 
Vygotsky, L. S. (1978). Mind in society: Development of higher psychological processes. Cambridge, MA: Harvard 

University Press. 



150 
 

White, D., & Le Cornu, A. (2011). Visitors and Residents : A new typology for online engagement. First Monday, 
16(9). doi:10.5210/fm.v16i9.3171 

Wiggins, G., & McTighe, J. (1998). Understanding by design. Alexandria, VA: Association for Supervision and 
Curriculum Development. 

World Economic Forum (2016). The 10 skills you need to thrive in the Fourth Industrial Revolution. Retrieved from 
http://www.weforum.org/agenda/2016/01/the-10-skills-you-need-to-thrive-in-the-fourth-industrial-
revolution 

Zimmerman, M. A. (1995). Psychological empowerment: Issues and illustrations. American Journal Of Community 
Psychology, 23(5), 581-599. doi:10.1007/BF025069



151 
 

 
 
 
 
 

PART 4 INNOVATION	AND	CHANGE



152 
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



153 
	

16	The Why, How, and Findings from Teaching Innovation to Middle and 
High School Students	

	
Dr. Geoffrey A. Wright 

Technology and Engineering Education 
Brigham Young University 

 
Matt Jones 

Technology and Engineering Education 
Brigham Young University 

	
	

Introduction	
	

A common trend in schools is the winnowing of electives (Rich, 2013) in favor of adding more common 
core classes to a student’s educational experience. The reason is to ensure students are ready to perform well on 
standardized testing. Although this can increase testing performance, removing the opportunity to be engaged in 
innovation and creativity centric curriculum is prohibiting students from developing essential skills they will need in 
the future, where innovation is highly valued (Dillon, 2006; Bellanca, 2011).  
 The reduction of electives is not the only factor contributing to the reduction of a student’s interest and 
ability in innovation. A second factor stems from the lack of innovation being incorporated into traditional core 
subject areas (Swartz, 1994; Ferrari, 2009). Historically, education in America has been a balance between efficiency 
and effectiveness, favoring tactical education over strategic. A tactical education focused on scripted efficient 
learning, ex., students learn X, move to Y, and so forth. Having rows of desks like an assembly line is a practical 
example (see Figure 1). This was a result of the need to educate a large, and fast growing population, where 
education was valued and important to the entire country.  
	

	
Figure	1:	Tactic	Based	Education	and	Industry	

	
	 Although the vastness and need to educate a large population hasn’t changed, the skills which students need 
to be globally competitive have (Partnership for 21st Century Learning, 2016). In the past, skills such as reading, 
writing, and arithmetic, and a high school diploma were the goal, and requisite for being successful for much of the 
20th century (Hammock, 2004). Nowadays, similar skills, and even an undergraduate degree, is often considered 
insufficient (Berman, 2013). Most companies are calling and requesting for students to have further training or 
graduate degrees. This has led to an increasingly large number of educated workforce, who are often underemployed, 
or unemployed (Bureau of Labor Statistics, 2015). There are various reasons which contribute to those findings, but 
one important reason is that the students were not adequately trained or educated with skills and knowledge that 
make them more valuable and competitive. In a world where education is becoming more common by all nations, 
students need to be prepared to be competitive. A current needed skill that students are often lacking is an ability to 
think innovatively, where they can be a highly creative, or divergent thinker, and also be able to use their creativity 
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to converge on the subsequent idea(s) (Howell et al., 2011). Although some higher education institutions are trying 
to change their courses, or add courses which teach innovation (Wright, 2012), their efforts may be too late. The 
reason is because university students have been too far removed from using their creative and innovative thinking 
skills, that they find it difficult to grasp the benefit or relearn creativity and innovation skills which would be helpful 
in their education, and later in their careers (Sternberg, 1996).  
 A possible solution to this dilemma is to start at the grassroots level in K-12 classes. Where instead of 
devaluing creativity and innovation, it is promoted, taught, and encultured. Of course there is not a rapid remedy to 
this problem, however, the first step is to consider solution methods. One method is to design innovation curriculum 
that can stand alone, or be embedded into other subject areas in K-12 classes.  
 This paper presents one effort focused on the designing and teaching of a stand alone innovation 
curriculum. In the intervention presented in this paper, the curriculum was taught as a week long workshop, however, 
it is believed the curriculum could be expanded, revisited, and retaught over the course of a semester, and embedded 
within other K-12 courses. Below are the findings from the experience.  
 
Intervention	Structure	

The setting for the workshop intervention was in a large room where the students sat at tables in groups of 
four, with two rolling whiteboards framing each table. The back and sides of the room were furnished with foam 
cutters for prototyping, and a rack of storage containers filled with various supplies ranging from Play-Doh to 
popsicle sticks, newspaper to plastic cups, permanent markers to string. Eventually, the students would be asked to 
use whatever and as much of the materials and the space in the room as they needed to explore, experiment, and 
examine.  
 The curriculum was guided by principles of innovation gleaned through an extensive literature review of the 
more common models of innovation. The models were compared, and complementary areas between models were 
identified as themes, and were then used as the primary curriculum domains taught in the curriculum. Those primary 
innovation domains taught in the workshop were: Understand (observe, experience, inquiry), Shape (organize, 
simplify, clarify), Explore (question, compare, combine), Refine (visualize, validate, iterate), and Share (show, 
describe, demonstrate). These principles were presented to the students with the acronym “USERS”. Each day of the 
workshop presented and discussed one of the principles, and used a scaffolded instructional technique to help 
students build upon previous knowledge. For example, on day one the students were introduced to the principle of 
“understanding”, but on subsequent days it was referenced to help the students understand how each of the principles 
built upon each other. Additionally, the entire USERS acronym was posted in the front of the classroom to ensure 
students would have a visual of each of the principles to help them inculcate the entirety of the innovation model.  

Each day an active learning activity was used to teach the principle being focused on that day.  For example, 
on the first day students were invited to develop a new game/sport with certain constraints, such as boundaries and 
equipment. Then on the second day the activity required them to investigate a series of images, and then describe and 
formulate who the person was through observation and evaluation. The third day, students had to interview their 
classmates to learn what would be their ideal wallet and went about following the USERS platform to design, 
prototype and present their wallet models to their “clients.” On the fourth day students were taught about question 
mining and divergent thinking and an activity of improving kitchen utensils was the means to teach the principles. 
On the final day, students built upon their persona activity by designing personalized, user-friendly Cup ‘Noodles 
products for their characters, which they presented to the class.  
Ambiance 

The students were an amalgamation of various ages and grade levels from a local private school.  On the 
first day of the workshop they hardly said anything to each other when they first sat down, and did not want to speak 
up when questions were posed to them. Things were very awkward for the first several minutes. The tension lessened 
when they worked on creating the game. Ironically, the most immersive moment for them on the first day was when 
they took the pre assessment. The students treated the assessment very seriously, and seemed to be trying to write the 
“right” answer despite informing them the assessment had no grade baring. The assessment took approximately 30 
minutes. In contrast, by the last day, students were much more participatory, and during the assessment, instead of 
using lists to answer questions, they used sketches and captions, and arrows annotating the photos on the assessment. 
The evaluator believed this was in result of the active learning instructional pedagogy employed throughout the 
workshop. 
 Based on the researcher’s observations and interviews, the student behavior over the course of the 
intervention demonstrated sufficient evidence that the students increased in engagement with the subject matter as its 
relevance and activity increased. The aforementioned behaviors in approaching the assessment compared from day 
one to day five is worth consideration as it demonstrates subtle changes in mindset. As mindset is a clear, observable 
example of creativity and innovation, the course can be seen as having some impact in the behavior of the students.  
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Study		

Two techniques were used to gather data regarding impact of the course and curriculum on student 
innovative abilities and thinking. The first method was having an evaluator sit in the workshop and take field notes 
regarding student interest and participation. The second technique involved administering a pre post innovation 
assessment.  

The evaluator was a hired individual who had training in innovation and education/learning. He was asked 
to be an involved observer, where he was asked to watch and take notes regarding student interest and participation, 
but also interview each participant informally as he noticed moments of dis-interest, confusion, or enthusiasm.  

For the pre post assessment, the researchers used a modified ITI (Innovation Test Instrument) assessment 
that was administered to the students pre and post participation in the workshop. The modified innovation assessment 
(called mITI) was informed by Wheadon’s (Wright, 2012) ITI innovation assessment instrument.  

To develop the ITI Wheadon created a table of specifications based on Bloom’s taxonomy and the learning 
outcomes of common innovation curriculums and models ubiquitous in industry and educational settings. His test 
consisted of a series of activities which required test takers to idea find (spot or identify opportunities for innovation. 
Often this is called problem finding.), idea shape (this is often defined as organizing and clarifying observations, in 
an effort to create a strong problem statement), idea define (this part is focused on brainstorming potential solutions 
based on associating and connecting ideas), idea refine (this part is about prototyping), and idea communicate (this 
part is focused on being able to show, demonstrate, and describing one’s ideas in an effective manner).  

The mITI used a very similar organization and assessment approach as the original ITI. It assessed students’ 
innovative ability using five activities, in addition to asking participants to self report on a series of questions 
regarding understanding of innovation and personal demographic items. The questions are listed below:  

1. Are you fluent in two or more languages? 
2. Have you lived in another country for more than 1 year? 
3. What do you want to study if you go to university? If not going, or unsure, write "not going" or "unsure". 
4. What job (career) would you like when you’re older? 
5. Define Innovation (What does innovation mean to you?) 
6. How innovative do you think you are (5 is very innovative, 0 is not innovative at all)? 
7. Define empathy (What does empathy mean to you?) 
8. How empathetic do you think you are (5 is very empathetic, 0 is not empathetic)? 
9. How good are you at assessing/understanding other people’s needs (5 is very good, 0 is not at all)? 
10. Activity 1: In the next 3 minutes, identify as many PROBLEMS from this photo as you can. (The focus of 

this activity is on PROBLEM FINDING/SPOTTING). 
11. Activity 2: In the next 3 minutes, write (and or sketch) as many different SOLUTIONS as you can for the 

following problem: “Headphone wires get tangled in people's pockets.” 
12. Activity 3: Choose your favorite idea from the previous question (activity 2) and write and or sketch using 

annotations to:  
a. Describe the problem you are trying to solve. 
b. Describe how your solution fixes the problem. 
c. Highlight the features that will persuade people that your solution is a good one. 

13. Activity 4: Rank the solutions to the given problem statement - based on the definition of innovation: 
original and useful ideas that can be implemented successfully. (1=best, 4=worst). 3 minutes to complete 
this activity. 

a. The test then presented a common problem with four potential solutions.  
14. Activity 5: In this activity, imagine you are trying to develop or build something to help someone with 

_______ (an ailment was listed, ex., crutches (pre), or wheelchair (post)). To develop the new product, 
system, service, or packaging, you need to understand the person, and situation. Use the story below (a story 
about someone who was restricted to a wheelchair or use of crutches was given) to help you come up with 
questions and insights that may help you develop the new product, system, service, or packaging. List as 
many questions (and or insights) in 5 minutes you have for the person in the story, his doctor(s), and his 
friends/co-workers.  

 
Findings	
	 The statistical findings from the mITI reveal that the workshop did not have any statistically significant 
impact on student innovative ability. However, the qualitative findings suggest that student behavior changed from 
non-interested in innovation (i.e., lack of participation) to a keenly interested in innovation (i.e., visibly excited and 
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enthusiastic and highly participatory). The findings are described below. The findings from the mITI are discussed 
first, following by the qualitative observational findings.  
mITI (Modified Innovation Test Instrument) 
 Although the statistical findings suggest no significance, there are several limitations to the study which 
may influence the findings. First, the sample size was small (n = 12). A larger sample size may have influenced the 
statistics. Second, the mITI is currently in a beta development phase, where it has not been sufficiently tested to 
verify validity or reliability. Nonetheless, the researchers believed the instrument matched the learning outcomes of 
their workshop, and provided some valuable insight which they will use to further develop their workshop, and 
which will help advance the development of innovation curriculum for K-12 schools.  Each question from the mITI 
is briefly discussed below.  

The first question asked the students if they were fluent in two or more languages. Because creativity literature 
suggests that those who speak more than two languages are generally perceived as being more innovative, the 
researches wondered if this would be true for their sample population. Four of the students reported they were fluent 
in more than two languages. Their scores were individually analyzed, and it was found those students had a similar 
innovative ability. However, one of the four, a female student, consistently scored higher on all of the mITI activity 
test questions. She was also observed to be highly motivated and interested in the various activities during the 
workshop. This may have been a result of her living abroad as described in question 2, or it may be based on her 
personality, or perhaps both hypotheses are complementary. A further investigation would need to be conducted to 
clarify the finding and observation.  

The second question was related to the first, asking the students if they had lived in another country for more 
than 1 year. Not surprisingly, those students who answered yes to question one were the same students who 
responded yes to this question. This question seems a better indicator for adults who may have had more diversity in 
their travel and living conditions, meaning younger students typically have not lived in a variety of locations, let 
alone countries where other languages are spoken.  

The third question asked the students “What do you want to study if you go to university? If not going, or 
unsure, write "not going" or ‘unsure’.” The finding from pre and post did not drastically change. Most of the students 
reported the same area of study, and the number count of those reporting “unsure” (4 on pre test, and 3 on post test) 
did not drastically change. The most common areas of study both pre and post were related to technology.  

The fourth question asked the students: “What job (career) would you like when you’re older?” Similar to 
question three, the student reports stayed consistent. 44% were reported “unsure” on the pre test, which was the same 
on the post test.  

The fifth question asked the students to define what innovation is. On the pre test the general theme was that 
students (83%) said innovation was “making something new.” On the post test the student responses seemed more 
matured. For example, 45% of the students defined innovation as new and useful products or systems, while a few 
others added that innovation had to do with using creativity to create new things. Both of these definitions show that 
students on the post test had a better understanding of innovation – at least as it is defined in industry and academia. 

The subsequent question – number six, asked the students to rate how innovative they believed they were. The 
pre test mean was: µ = 3.33, SD = .89, and the post test mean was: µ = 3.45, SD = .97. While the µ of the post 
suggests positive growth, a t-test revealed that the difference was not statistically significant at the .05 level (t(11) = 
1.06, p = 0.15). Nonetheless the researchers were pleased within the workshop context with a small sample size that 
there was a positive increase of innovation self-efficacy.  

The seventh question asked the students to define empathy. The reason this was an important question is because 
most innovation scholars believe that empathetic behaviors help people design more meaningful products, systems, 
or services. On the pre test the theme of the student responses was very pronounced. 92% of the students defined 
empathy as having feeling and understanding of others. This theme did not change on the post test, except one 
student did add that it also involved an ability to communicate with others. Because the pre definitions were 
relatively similar to the post responses, it is believed that the curriculum did not significantly influence the student’s 
understanding and application of empathy within an innovation design context. That is not to say their definitions 
were incorrect, but the researchers did hope to help the students better understand the application and value of 
empathy in innovation. Consequently, the researchers believe this question needs to be modified to get at the desired 
learning outcomes.  

Question eight relates to the previous question in that it asks the students to rate how empathetic they believe 
they are. The pre test data was: µ = 3.27, SD = .90. The post test data was: µ = 3.3, SD = .67. While there was an 
increased report in having more empathy after the intervention, the t-test results of t(11) = 0.08, p = 0.46 are not 
considered statistically significant at the .05 level.  

Question nine was related to question 8 in that it further investigated empathy by delving deeper into its 
definition, asking the students to rate “How good are you at assessing and or understanding other people’s needs (5 is 
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very good, 0 is not at all)?” The pre test data was: µ = 3.58, SD = .79. The post test data was: µ = 3.36, SD = 1.11. 
The t test echoed the finding from question 8, of no statistical significance (t(11) = 0.67, p = 0.74).  

The statistics of activity 1 (problem finding/spotting in a photo) (question #10) were tabulated as a number 
count, where common responses were given a 1-point value score, and highly novel – yet useful responses were 
given a 2-point value score. The statistics of the pre were: µ = 8.25, SD = 3.88, and the post were: µ = 8, SD = 2.37. 
The t-test revealed that the difference of the means was not statistically significant: t(11) = 0.76, p = 0.77). The 
researchers did find the significant dispersion of the SD to be important, as it suggests that students had notably 
differing fluency abilities, meaning the ability to identify problems/opportunities for innovation from a photo. This 
finding needs to be further investigated – as some of the limitation of this question stems from the photo. It is 
possible that different images would stimulate students differently.   

Activity 2 (question 11) required the students to write (and or sketch) in 3 minutes as many different solutions as 
they could to a given problem. The statistics of the pre test were: µ = 4.18, SD =  1.40, and the post test were: µ = 
4.72, SD = 1.44. The t-test statistics were calculated to be: t(11) = 1.29, p = 0.11. Although not statistically 
significant, again the quality of the question prompt may have been a limiting factor. Meaning, the prompt on the 
first question regarding tangled headphones may have been easier (or harder) for students to come up with ideas for 
than the post test question which concerned garbage can liners (bags).  

Activity 3 (question 12) asked the students to choose their favorite idea from the previous question (activity 2) 
and write and or sketch their solution to the identified problem. This question was graded by a panel of graders who 
evaluated the student responses according the student’s ability to describe the problem, describe how their solution 
fixes the problem, and the quality of the solution based on how the student was able to highlight the features and 
persuade the grader that their solution was a good one.  In both the pre and post test each of the participants were 
able to present good solutions. The graders were unable to distinguish if the ideas from the post were “better” than 
those on the pre, because the problems were too dissimilar (tangled wires vs. garbage bags). The graders did feel the 
responses on the post test seemed to have better drawings, with more persuasive arguments for why their solutions 
were the best, thus suggesting that the curriculum succeeded in helping the students either value their ideas, 
persuasive writing in a pitch, or perhaps the students simply better connected with the problem statement in the post 
test. Further investigation needs to be done on this finding.  

Activity 4 (question 13) required the students to rank order solutions to a given problem statement. The 
interesting finding from this activity was that the responses from both the pre and post aligned. Meaning, in the pre 
55% of the respondents choose the same letter/solution as the best solution, and there was 45% agreement on the 
second solution. These same statistics for the first and second ranked solutions were exactly the same on the post 
test. Again the issue of comparing pre and post responses when the questions are different do not prove too helpful 
when trying to determine intervention impact. Nonetheless, the researchers did feel that because the students were 
able to select responses that they themselves would have selected provided some insight in to the type of 
understanding the students had of the need for solutions to be both novel and useful.   

The final activity (5) (question 14) asked the students to imagine they were trying to develop or build something 
to help someone with an ailment and then write out questions they had for different stakeholders. The purpose of this 
question was on assessing a students’ ability to show empathy and do user centric design by investigating other 
perceptions. This question was graded according the the sum of questions the students were able to think of. The pre 
test had a µ = 6.91, SD = 3.26, and the post test had a µ= 7.21, SD = 2.10. The t-test showed that there was not 
significance in the difference of the means (t(11) = 0.57, p = 0.28). The researchers did however review the written 
questions, and tried to rate the quality of the questions. They found the questions on the post test to be more 
insightful and helpful, however, again, that could be limited by the quality of the question prompt.  
 
Evaluator	Observations	

The evaluator was a hired individual with expertise in innovation and educational pedagogy. His primary 
responsibility was to take detailed notes based on observations and interactions with the student participants and 
teachers of the workshop. The intent of his observations was to provide an objective perspective of the curriculum, 
workshop, and assessment. He provided expert feedback on learning outcome alignment with instructional activities 
and assessment techniques. As the evaluator was one trained in innovation as well as education, he provided 
feedback on the course content, and on instructional techniques and activities.  

The evaluator observed a possible correlation between instructional methods and student attitude. The 
evaluator suggested that although most of the instructional techniques and activities aligned with the assessment, 
some did not. Therefore, he suggested that each assessment question be evaluated individually to consider construct 
and criterion validity. He suggested the questions which focused on problem finding had higher potential for 
construct validity. In contrast, because the curriculum did not have an explicit focus on empathy and empathetic 
activities, that those assessment questions would have lower validity.  
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 The evaluator noted that student participation was low on the first day, which seemed to negatively 
influence their understanding of the content being presented. However, he noted that the instructors were able to 
rectify this issue by day 3. The evaluator said this resulted from a discussion that was held to reestablish and revisit 
the value and implications of the workshop and its content. As a result, students better understood that creativity and 
innovation principles would indeed be useful in areas of their life. The evaluator noted that when students accepted 
and understood the value of the workshop, their participation increased and were more engaged in the learning (ex., 
increased student comments and choral discussions, active writing on whiteboards by all group members). He 
believed their increased participation influenced their understanding and performance. This was evidenced, he 
suggested, in the products the students produced in subsequent days. Although he believed this was also influenced 
by increased exposure to the curriculum, that the learning was more meaningful because of attitude and engagement.   
 The evaluator noted that the most immersive moments for the students, based on observation and interview, 
was when the students were building, experimenting, and refining their prototypes, and during their presentations. He 
noted that the students were excited to create and to share their innovations with the class. The evaluator noted that 
as the students gained appreciation and understanding of the value of candor and constructive feedback, the students 
began to enjoy listening to and participating in discussions of feedback following student presentations, noting that 
the feedback would help refine student projects further. 
 At the end of the workshop the evaluator provided a summary of his assessment of student learning. He 
judged that the workshop activities excited and taught students about innovation. He clarified this by suggesting that 
the workshop lectures be more dynamic – and be built and integrated better in to the hands-on activities. He 
suggested that more active learning be used to allow students to practice the principles being taught. He also 
suggested that the real student learning seemed to occur when the instructors spent one on one time with each group 
reviewing and practicing with them what was previously taught or lectured on. Finally, the evaluator judged that the 
students’ innovative ability seemed to increase over the course of the week, which he believed stemmed from an 
increased exposure to rationale and techniques of innovation. He said it would be important to follow-up with the 
students to assess the longitudinal impact of the intervention. He also suggested building more innovation activities 
in to their other courses would help them remember, and further develop their use and understanding of innovation.  
 
Conclusion		
	 Innovation is a key mind and skill set students need to be globally competitive in their future careers. Sadly, 
the reduction of creativity and innovation in K-12 curriculum around the country is becoming common place. One 
reason for this stems from the focus on standardized testing achievement. Many have posited that standardized 
testing has reduced the number of creativity and innovation type electives students can take. In addition, the testing 
emphasis has pushed teachers to focus their instruction on meeting test demands, thereby eliminating many of the 
creativity activities they often integrated into their instruction.  
 The authors of this paper believe that by developing innovation centric curriculum, while assessing the 
impact of the curriculum, they will be able to contribute to the growing research surrounding innovation, and further 
promote the need to teach an innovative mind and skill set to K-12 students. This paper summarizes the curriculum 
taught in a 1-week innovation workshop, and provided an analysis of its impact as measured by the mITI (modified 
Innovation Test Instrument) and qualitative field observations. Although the student scores on the mITI were not 
measured to be statistically significant, the authors believe the assessment data will help further develop the ITI, and 
provided insight into the type of impact and learning students experience in a week long innovation workshop. 
Additionally, the authors felt that the field observations helped clarify some of the ITI data, which suggested that 
student engagement and understanding of innovation increased over the course of the workshop, as did their ability 
to use many of the innovation techniques. Although additional testing needs to be done to verify the findings, and 
further validate the ITI, the authors believe this effort is a positive indicator that innovation can be taught to K-12 
students, that it is an important skill for students to posses, and that students enjoy learning about and developing an 
innovative mind and skill set.  
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	 Geographic information systems (GIS) are a means for computers to display spatial relationships in terms 
such as geographic, environmental, and population factors (Maguire, 1991; Scholten & Lepper, 1991). GIS can allow 
researchers and social agencies to produce meaningful maps that could potentially influence policy and practice 
issues (Queralt & Witte, 1998). With this in mind we are producing maps that target specific items from the Georgia 
Student Health Survey 2.0 which has been administered to students across the entire state in grades 6-12. For this 
presentation we have selected the categories where students have: identified themselves as bullies, bullied, picked 
on, and if they feel safe in school. 

Public schools in the United States continue to face issues with bullying and victimization (Espelage & 
Swearer, 2003; Lewis, Deardorff, Lahiff, Soleimanpour, Sakashita, & Brindis, (2015); Nansel, Overpeck, Pilla, 
Ruan, Simons-Morton, & Scheidt, 2001; Perkins, Perkins, & Craig, 2014). Bullies typically seek power, attention, 
and status achieved through their peers (Bortrager, et al., 2009; Salmivilli, 2015; U.S. Department of Health and 
Human Services, 2015; Veenstra, Lindenberg, Zijlstar, De Witer, Verhulst, & Ormel, 2007). There have been two 
main definitions of bullying developed; bullying as  an aggressive behavior that elicits both physical and verbal 
actions (Bosworth, Espelage, & Simon, 1999; Colvin, Tobin, Beard, & Sprague, 1998; Espelage & Swearer, 2003; 
Newman, Murray, and Lussier, 2001) or bullying in terms of repeated aggressive behaviors that also include an 
imbalance of power (Atlas & Pepler, 2001; Jovonen, Gram, and Schuster, 2003; Nansel, et al., 2001; Pellegrini, 
2002; Twemlow, Sacco, & Williams, 1996; U. S. Department of Health and Human Services, 2014). 

Based on the previous literature, the purpose of the present investigation is to extend the research of 
bullying activity in the U.S. secondary school systems. The present study examined a number of hypotheses. These 
being: 
 
Hypotheses 
 

1) It is hypothesized that self-reported bullying cases will be display a distinct geospatial pattern than non-
reported cases. 

2) It is hypothesized that the geography of the school and its students will reflect significant differences (urban 
vs rural). 

 
Purpose of this study 
 

The purpose of this research was to create a data analytic technique that maps the bullying behavior.   
Techniques such as social mapping and consumer behavior maps have long been used in business.  It was intended in 
this situation to determine the spatial relationships of bullying.  Schools, students and teachers are all part of 
interactive systems. This type of mapping may be able to determine clusters of this behavior.  The ability to quickly 
determine a cluster will allow for a more cost effective approach to treating this problem.  The ability to spot, react 
and treat has long been a successful technique used in policing.  
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The Population 
 
The Georgia Student Health Survey is an annual survey that is administered every October to 6th, 7th, 8th, 9th, 

10th, 11th and 12th grade students in all public schools across the entire state.  Data used in this study was collected in 
October of the 2014-2015 school year. 
 
The Georgia Student Health Survey 2.0 

 
The survey was designed to focus on health and safety topics.  “Specifically these topics to include but are 

not delimited to: (a) school climate, (b) safety, (c) graduation, (d) school dropouts, (e) alcohol and drug use, (f) 
suicide, nutrition, (g) sedentary behaviors, (h) bullying and (i) teen driving laws (Georgia Department of Education).  
The survey was developed for both the middle school and high school populations. The middle school survey retains 
113 items while the secondary school questionnaire has 120 items.  
 
Data Recoding and Variable Definitions 

 
587,129 individual student records were used to form school totals from which four categories were created.  

In the categories of where students identified themselves as being a bully, bullied, or picked on within the past 30 
days responses were initially provided in the form of 0-30.  The value zero was left as it was and any response 
between 1-30 was recoded as a 1.  With the question where students identified if they felt safe in school these 
responses were coded as 1 for strongly agree, 2 somewhat agree, 3 somewhat disagree, and 4 strongly disagree.  
Strongly agree and somewhat agree responses were recoded as a 1 and somewhat disagree and strongly disagree 
were recoded as a 2.  Schools with less than 30 students were eliminated from this analysis.  The remaining 924 
schools were used to generate maps that would indicate areas of concern and potential strengths.  Data refinement 
particularly in terms of actual populations versus population reporting was undertaken.  As such, it is expected that 
some or all of the maps currently provided may change with new and refined data. 

 
Results 

 
Bullying and Victims 

 
Figure 1 provides a “heat map” which shows areas of greater activity.  There are several areas in more urban 

areas that indicate a higher percentage of students identifying themselves as being a bully.  However, this is largely 
due to greater population density in those areas.  Table 1 illustrates the state level percentages for students 
identifying themselves as a bully and those who are not.  This indicates 8.6 percent of students are identifying 
themselves as a bully.  The percentage is far below the reported amount of students who report being bullied.  
However, there are a number of factors that could be tied to this difference.  Figure 2 is demonstrating the areas 
where percentages of students are identifying themselves as being bullied within the past 30 days.  Table 2 provides 
percentages of students identifying themselves have been bullied and those who have not on a state level.  Note that 
15.4 percent of students report being bullied.   
Picked on or Teased 

Figure 3 illustrates the range of 39 to 24 percent of students reporting being picked on or teased.  There does 
not appear to be a clear geographic feature defining this variable.  A much greater number of students are not 
identifying themselves as being picked on throughout the state.  Table 3 highlights to what degree of agreement or 
disagreement students reported themselves being picked or teased.   
Safe in School 

Figure 4 represents percentages of students who feel safe in school.  The map provides a geographical 
representation that would indicate a north to south division.  Essentially a greater percentage of students are reporting 
feeling that a northern school is a safer place to be than students located in more southern areas of the state.  Table 4 
provides to what degree of agreement or disagreement students reported feeling safe in school.  There is a much 
higher number of students reporting that they feel safe in school than do not. 
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Discussion 
 

Large scale data collection efforts sometimes have their results disseminated at the local level and the ability 
to fully understand the larger picture is often lost.  Visualization of data is necessary to see the interrelationship of 
data across geography. Schools are very unique places where people travel from a particular region and interact on a 
daily basis.  Having said this, no two schools are alike, as leadership and participants change yearly if not sooner.  
Cultural dynamics and SES revenue basis also seek to moderate and in some cases exacerbate political and/or social 
imbalances at the student level.   The use of geo-spatial techniques allows for more complete analysis of location of 
certain data effects and allows the researcher to better assess if some data trends are a result of geography (different 
schools) or the effect is more wide spread.  This research study demonstrated a visual pattern of bullying (mapped) 
and a map of victims.  It is important to note that these data populations yielded a similar pattern.  This of course is 
directly related to the population density.  Conversely the data that was mapped on the question “perception of 
feeling safe in your school” revealed a very distinct pattern, irrespective of population density.  This data technique 
(geospatial) allowed the researchers to discover a key finding that may have never been evident or perceived with 
such clarity.   

Finally the data mapping technique revealed a very uniform finding when looking at the data mapped 
variable “have you been teased in the last 30 days”.  In fact even, in spite of population density this variable is very 
uniform.  Teasing may be a significant behavior to watch, in so that, it does not evolve into full blown bullying.  
Researchers are just starting to understand the evolution of this topical problem.   

It is important to realize the widespread nature of this problem. If you were told that a child would be 
infected with a virus in 20% of the population this would be an epidemic.  Thus, bullying is an epidemic that needs 
to be addressed with the full spectrum of research methods to affect positive change. Data visualization techniques 
allow for a more comprehensive mapping of this issue.  Much like epidemiology, mapping of a disease, and in this 
case deviant behavior, may indicate a point of origin, prevalence and a spread rate.  Further, eradication efforts and 
the eventual assessment of interventions can all be undertaken with this geospatial technique. This is a significant 
tool in the researcher’s arsenal to combat this serious social issue that present to modern educators. 
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Figure 1. Percentage of students who identify themselves as a bully within the past 30 days. 

 

Table 1 
Percentage of students who identify themselves as a bully within the past 30 days. 

Responses   N   Percent 

Not a Bully   536,853   91.4 

Is a Bully   50,230   8.6 

Total Reported N   587,083   100.0 
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Figure 2. Percentage of students who identify themselves as being bullied within the past 30 days. 

 

 

Table 2.  
Percentage of students who identify themselves as being bullied within the past 30 days. 

Responses   N   Percent 

Not Been Bullied   497,240   84.7 

Has Been Bullied   89,843   15.4 

Total Reported N   587,083   100.0 
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Figure 3. Percentage of students who identify themselves as picked on or teased within the past 30 days. 

 

 

Table 3.  
Percentage of students who identify themselves as picked on or teased within the past 30 days. 

Response   N   Percent 

Strongly Agree   74,484   12.7 

Somewhat Agree   103,522   17.6 

Somewhat Disagree  88,469   15.1 

Strongly Disagree  320,608   54.6 

Total Reported N   587,083   100.0 
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Figure 4. Percentage of students who feel safe in school. 

 

 

Table 4.  

Percentage of students who feel safe in school. 

Responses   N   Percent 

Strongly Agree   166,478   28.4 

Somewhat Agree   278,537   47.4 

Somewhat Disagree  84,367   14.4 

Strongly Disagree  57,715   9.8 

Total Reported N   587,097   100.0 

	

  



168 
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



169 
	

18	Smart Partnerships in Education: What Are They?	
	

Niki Davis 
University of Canterbury, Aotearoa New Zealand 

niki.davis@canterbury.ac.nz  
 

Margaret Leahy 
St. Patrick’s College, Dublin City University, Ireland.  

Margaret.Leahy@dcu.ie  
 

Amina Charania 
Tata Trusts, Tata Institute of Social Sciences, India 
acharania@tatatrusts.orgacharania@tatatrusts.org   

 
Hasniza Nordin 

Universiti Utara Malaysia, Malaysia 
nizadin@uum.edu.my  

 
Davor Orlic 

IJS Jožef Stefan Institute, Slovenia 
davor.orlic@ijs.si  

 
Cathy Lewin 

Manchester Metropolitan University, United Kingdom 
c.lewin@mmu.ac.uk  

 
Olatz Lopez-Fernandez 

Catholic University of Louvain, Belgium 
olatz.lopez@uclouvain.be  

 
Introduction 

As part of its commitment towards inclusive and equitable quality education and lifelong learning for all, 
UNESCO has recognised the need for ‘Smart Partnerships’ (SPs) among education stakeholders “to create equitable, 
dynamic, accountable and sustainable learner-centred digital learning ecosystems” (Incheon Declaration Education 
2030, 2015). In line with its 2030 education agenda, UNESCO also calls for further consultation and dialogue 
between governments and the private sector to design scalable innovative funding mechanisms that will secure the 
financial resources needed to unleash the full potential of digital technologies and ICT for learning (Qingdao 
Declaration, 2015).  

Despite this, there is little knowledge and understanding of the concept of Smart Partnerships in education. 
For this reason, a working group at EDUSummIT 2015 responded to UNESCO’s invitation for a brief on research 
into Smart Partnerships. As part of its work prior to, during and after EDUsummIT, the group defined, illustrated and 
discussed Smart Partnerships in Education. This paper presents an overview of the conceptual development of a 
working definition of Smart Partnerships, followed by a brief illustration and comparison of three case studies from 
India, Malaysia and Slovenia. 

Review of literature  
In an effort to meet the challenge of identifying literature relating to SPs in education, the scope was 

expanded to consider the terms ‘smart’ and partnerships more generally in ways that were relevant to the 
development of schooling and digital technologies in education.  Literature on public-private partnerships, multi-
stake holder partnerships, ICT partnerships and partnerships in education was accordingly examined. 

 
Smart 
 Commonly quoted aspects of ‘smartness’ include smart economy, smart mobility, smart living and smart 
environment. Implicit in these terms is the deployment and intelligent use of digital technologies to transform 
systems, operations and service delivery.  For this reason, literature relating to ‘e-government’ and ‘smart cities’ 
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proved useful towards explicating the concept of ‘smartness’.  For example, e-government refers to the use of a 
range of digital technologies by government agencies to improve the efficiency and effectiveness of public sector 
organisation to the benefit of citizens, businesses and the government itself (Heeks, 2001; eGovernment for 
Development Information Exchange, 2008; World Bank, http://go.worldbank.org/M1JHE0Z280).  Similarly, the 
concept of ‘smart cities’ focuses on transforming traditional infrastructure components and services, including 
education, through the intelligent use of digital technologies (e.g.  http://ec.europa.eu/eip/smartcities/, 
http://www.ibm.com/smarterplanet/ie/en/smarter_cities/overview/).   It entails the development of more 
intelligent and innovative spaces where people live, work and learn. In both contexts, the use of digital technologies 
goes beyond use for simply improving existing processes and infrastructures. Rather, it involves rethinking and 
transforming the ways governments and living spaces operate. 
 
 
 
Partnerships 

Whereas public-private partnerships are generally understood as joint government (including 
intergovernmental organisations) and for-profit or commercial initiatives, multi-stake holder partnerships generally 
refer to partnerships that bring together a wide range of public, private and civil society stakeholders. According to 
Draxler (2008), such partnerships have been created for the purpose of advocacy, pooling resources, exchange of 
expertise, or for developing new ways to construct or to provide infrastructure and services. Thus, they are seen as 
complementary mechanisms that can provide enhanced expertise, synergies, resources and responses to needs. In 
Education, they are seen as a way to obtain a greater involvement of the private sector to improve and strengthen 
education systems and infrastructure (Education International, 2009). For example, as cited in Phillay & Heane 
(2009), the experience of Organisation for Economic Co-operation and Development (OECD) countries shows that 
PPPs can play a vital role in mobilising the scale of resources required for developing ICT infrastructure, 
applications and locally relevant content, and the human capacity required for harnessing the full capacity of ICT 
(Ichiro and McNamara 2003).  

Although the research evidence of the impact of PPPs and MSPs is limited, some success indicators were 
identified across a small number of studies. The work of Cassidy (2007) identified the need for successful 
partnerships to: involve a much broader set of stakeholders in education reform than has typically been the case, 
share a coordinated strategy for education reform and change, invite partners into the dialogue about both the 
substance of the reform and how change might/should happen and share a commitment that all partners can and 
should gain value from their participation in the partnership. Similarly, in their review of ICT for Development 
(ICT4D) partnerships, Geldof et al. (2011) stress the importance of a shared strategic vision across partners which 
should include local community partners. They also note that sustainability and scalability of the intended 
development intervention need to be built into partnership design at the very beginning and that a supportive wider 
ICT environment needs to be in place, both in terms of policy and infrastructure, if such partnerships are to flourish 
and deliver effective development outcomes. Finally, Grobe’s review (1990) review of industry-education 
partnerships was also found to be useful. Through her analysis of such partnerships three typologies were identified: 
(1) levels of involvement that also describes the maturing as partners engage more deeply with one another, (2) the 
partnership structure, and (3) the level of impact of the partnership on the education system. Although a little dated, 
they draw attention to the relationship between partners and the structure of these relations over time. They also 
emphasise the partnership’s impact on the educational system i.e. how educational change can be brought about by 
the partnership. 

Smart Partnerships as a way of providing of technology enhanced learning for all 
Longitudinal research of schools evolving with digital technologies has also identified a number of supportive factors 
needed to retain innovative practice with ICT.  These include “the schools’ cooperation with external partners, the 
intra-school cooperation, the development of concepts to cope and to re-act to new digital trends and the overall 
radius of operation to cope with problems on the process level.  (Eickelmann, 2011).  
 

Leaders of schools and other educational organisations also have an important role in facilitating change 
through the use of digital technologies in learning. However, they cannot bring about effective change without 
involving others, and often they are not the key people to initiate it. Fullan and Langworthy (2014) also recognise 
that digital technologies frequently present complex problems for leaders in educational organisations. They note that 
it is essential that leaders have a clear vision regarding the use of digital technologies to not only support learning but 
also for how ICT can be deployed in ways that transform learning; realisation of this vision is likely to involve 



171 
	

external partners. Hence, the need for a better understanding of Smart Partnerships in education,  to ensure that the 
potential of digital technologies to enhance learning for all those involved in the schooling sector is maximised, in 
ways that increase digital equity. 
 
Methodology 
 

The conceptual development of Smart Partnerships reported in this paper entailed a number of discrete 
stages in addition to an ongoing review of relevant literature.  

 
In year preceding EDUSummIT, potential Smart Partnerships were identified and explored by members of 

the working group. The illustrations were purposefully developed to be wide ranging, including provision for 
learners, teachers, administrators, service providers, agencies in both school based and out of school provision. Initial 
analyses of these examples suggested that Smart Partnerships include the following key elements: 

 
●  Synergetic complementary contributions from partners, whom have clearly defined roles and 

responsibilities,  
● A vision that both embraces a  shared understanding across partners of how educational change can be 

brought forward by the partnership and is future focussed 
● Alignment between the defined goals and the paths undertaken to reach them 
● Metrics that are used by the partners to keep the initiative on track and build sustainability 
● Resilience so that the partnership is sustained 
● Technology access is improved for equitable purposes, including reduction of the digital divide 

  
 Three potential illustrations of smart partnerships were then selected for further analysis and description at 

EduSummIT 2015.  The Arena of Change with Digital Technologies in Education (Davis, 2008) was used as a tool 
to critically analyse and describe these partnerships.  It served not only to identify the partners and organisations 
involved in each partnership  but also to clarify the interaction between global and local educational ecologies on 
four main axes: political, bureaucratic, professional, and commercial (including open educational resources).  

Figure 1 presents the arena at the centre of which is a distant teacher viewed through digital technology by 
students located in different schools and/or homes. This virtual classroom is nested within larger ecologies of the 
school, the region, the nation as well as a global perspective. 
 
  

 
Figure 1. The global arena of change with ICT in schooling showing a distant teacher working with students in at 
least two schools, as well as the ecosystems within which a teacher enabled by ICT is nested at the centre (from 
Twining et al, 2015, p.6, CC by SA with permission).  
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Smart Partnerships defined 
 

Stemming from the descriptive and analysis phase, it was determined that Smart Partnerships in education 
have most or all of these seven characteristics: 

 
1. include partners within and across education (including teachers, their organisations, and researchers), 

government (of education, commerce & law enforcement etc.), industry, communities, and civil society 
(e.g. NGOs) 

2. have a shared purpose (values, concept vision) that evolves into a synergy (more than a sum of the parts) 
3. have a strategic and holistic approach 
4. enhance the quality of education with digital technologies (ICT) 
5. harness ICT smartly (e.g. evidence immediately deployed to improve performance) 
6. recognise their role in the emergent process(es); and 
7. facilitate their own organisations to change. 

 
Smart Partnerships can thus be defined as follows:  A Smart Partnership (SP) in education has partners within and 
beyond education with a shared purpose. Such partnerships evolve into a synergy of strategic and holistic 
approaches to enhance the quality of education with digital technologies, harnessing that technology ‘smartly’ both 
in relation to learning and supporting the partnership itself. In addition, all partners recognise their role in the 
emergent process and facilitate their own organisation to change in ways that may sustain and scale the SP.  
 
It is also noted that a Smart Partnership may include one or more smaller Smart Partnership(s) within it. 
 
Illustrations of Smart Partnerships 
 

The three illustrations of potential SPs: 
● India: Integrated ICT in schools and communities in rural and remote regions. Key informant was 

Amina Charania. 
● Malaysia: MARA SmartEdu Partnership. Key Informant was Hasniza Nordin. 
● Slovenia: OpeningupSlovenia. Key Informant was Davor Orlic. 

 

India: Integrated ICT in schools and communities in rural and remote regions. In India, the Integrated approach to 
Technology in Education (ITE) is an initiative of the Tata Trusts in twelve mostly rural locations in Eastern and 

Northern India. Initiated in 2012, the central concept of ITE is to integrate digital technologies into the curriculum 
and instructional plans of schools and other learning centres participating in the initiative (Charania, 2012-2014). 
Adopting a largely constructivist pedagogical framework, the approach seeks to improve teaching and learning 

processes and foster authentic and project based learning for the older children and adolescents in some of the most 
underprivileged geographies in India. Projects are carefully designed by teachers to match the curriculum and lessons 
currently taught in the schools. Thus in this approach, teachers design learning activities and students use technology 
to create learning artifacts demonstrating construction of their own learning. For example, students use technology 

for seeking information, to construct and organize their learning and to represent it through projects created through 
computer applications. The students, mostly first time computer users, create learning artifacts such as weather 

charts, jute production in India, or population density in different cities to deepen their learning of content in the 
school syllabus. In this way, technology rather than an additional layer in the classroom is embedded within the 

design and pedagogy of the teacher’s lesson plan and curriculum (Charania, 2011). 

	
The Arena for the ITE SP in India is sketched in Figure 2. At the centre is a community learning centre for 

adolescents and a public school in which trained co-ordinators and teachers to implement ITE. These are nested in 
clusters of villages at district level in which parents, committees and their leaders are central stakeholders for 
implementation and at state level by the NGO who hosts partnerships between district authorities and the Tata 
Trusts. The interaction between global and local ecologies is plotted on the four main axes: political, bureaucratic, 
professional and commercial. The political axis includes the state party and national party while the bureaucratic axis 
identifies the State ICT report and State text books at state level with the Ministries of Education and Human 
Resource Development (MHRD) at national level. UNESCO lies at the intersection of the political/bureaucratic axes. 
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On the professional axis are Tata’s Institute of Social Sciences and the external evaluators of ITE at state level. At 
global level are Massachusetts Institute of Technology, International Society for Technology in Education (ISTE) 
standards, Professor Niki Davis and the interns from the University of California in Berkeley. The Tata Trusts are 
positioned at the intersection of the professional/commercial axes and the NGOs (e.g. Suchana, GVMO) at 
commercial/political axes intersection.  Companies such as Google are present on the commercial axis. 
 

 
Figure 2. Arena map of ITE  
 
 Malaysia: MARA SmartEdu Partnership.The Malaysian education system is highly centralized with a ‘top-
down’ approach in which each school follows the same curriculum, policies and teaching programmes. Two different 
agencies manage schools: the Ministry of Education and the MARA agency (translated as Council of Trust for the 
People) which is under the Ministry of Rural and Regional Development. National policy in Malaysia articulates a 
vision to transform schooling in Malaysia, and to reduce the digital divide between urban and rural students by 
providing quality Internet-enabled education to all schools throughout Malaysia (Ministry of Education Malaysia; 
1998, 2012). 
 

In 2014, 12 MARA Junior Science Colleges (also known as Maktab Rendah Sains MARA (MRSM)), were 
selected for an innovative approach to schooling called ‘Learning Powered by Technology’.		As part of the initiative, 
all 12 MRSMs were provided with the infrastructure (http://www.smartedu.my/) to facilitate use of technology in the 
MRSMs for administration, learning and teaching. This included high speed wireless connectivity, full solution 
architecture design; content repository and cloud computing through the nationwide online platform (see Nordin & 
Davis, 2015, page 72-74). A programme of professional development for teachers in the MRSMs was also 
implemented and co-ordinated by teacher educators at Universiti Utara Malaysia (UUM). The programme was 
pedagogically and content driven although technical training was also provided. A two pronged approach was 
adopted whereby two or three teachers from each MRSM, selected as ‘change ambassadors‘, were provided with 
ongoing professional development. These change ambassadors subsequently had responsibility for professional 
development at their school and also supported teachers in the use of the SmartEdu platform at school.  For their 
part, each teacher created a course for their subject area in which they embedded a range of digital activities. They 
then uploaded the learning materials, activities, quizzes and assignments designed as part of this course onto the 
SmartEdu platform.  Representatives from each MRSM showcased the process and outcome of the SmartEdu 
implementation in their classroom at MARA Smart Education Summit in November 2015. Teachers were also 
required to become a member of Microsoft Educator Network and participate in a Microsoft Innovative Educator 
programme. 

 
The Arena for this potential SP in Malaysia is sketched in Figure 3. Further analysis of this multi 

stakeholder partnership will be necessary before all seven characteristics can be confirmed as present or absent. Our 
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current analysis suggests that this is not currently a SP, but it could grow to become one. The map sketched in Figure 
3 places a teacher in one classroom of one of the MRSMs at the centre of the map, with other classrooms in the 
school behind her. It represents one of the 12 MRSMs in Malaysia. The interaction between global and local 
ecologies is plotted on the four main axes: political, bureaucratic, professional and commercial. On the political axis 
are politicians who sit on the MARA board while the Ministry and MARA agency is positioned on bureaucratic axis. 
UNESCO lies at the intersection of the political/bureaucratic axes. The Universiti Utara Malaysia (UUM) as 
designers of the professional development programme is placed on the professional axis. On the commercial axis is 
range of providers that support Smart Edu. Telecom (™) (wireless network) and Content Capital (learning platform) 
are present at national level, plus Microsoft at the global level (MS Educator Network and the Innovator Educator 
program (https://www.educatornetwork.com/). 

 
 

 

 
Figure 3. Arena map of Smart Edu   
 
Slovenia:  OpeningupSlovenia. In Slovenia, OpeningupSlovenia (OuS) was established in 2014 as a way to 
promote ways of learning and teaching through ICT and digital content, mainly through the development and 
availability of Open Educational Resources and Open Technologies for OER and Open Learning. Supported by 
national policy and driven by research, this is top-down/bottom-up initiative is a partnership of 11 institutions across 
all levels of the Slovenian education system i.e. HEI, compulsory, vocational education and training, lifelong 
learning institutions and companies (see OpeningupSlovenia, 2014).  As part of the initiative, partners across OuS 
work together to design and implement innovative projects across a range of educational settings and which make 
use of cutting-edge ICT technologies (also based on Artificial Intelligence and Big Data) and theories in open 
education. The projects are intended to create opportunities to innovate for organisations, teachers and learners, to 
help participants acquire digital skills and develop new ways of learning as well as to support development and 
availability of OER and open data. There are currently 27 projects running, each of which involves a different set of 
partners from across the education system. Examples include: 
 

● ‘My Machine Project’ (My Machine Slovenia http://mymachine.si/)  in which children from kindergarten 
and primary schools design their dream machine, higher education students propose one or more solutions 
to design those machines and the best solutions are then selected by the children before a prototype of the 
machine is built by Technical Oriented Secondary Schools students. Partners in the project, which is also 
linked to the global ‘My Machine’ project (My Machine Global http://www.mymachineglobal.org ), include 
the Institut Jozef Stefan, Ljubljana and OS Savska naselje. 

● TraMOOC is a H2020 project started in 2015 to develop high-quality translation of all types of text genre 
included in MOOCs (e.g. assignments, tests, presentations, lecture subtitles, blog text). This online 
translation platform will provide translation into English into eleven European and BRIC languages (DE, 
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IT, PT, EL, DU, CS, BG, CR, PL, RU, ZH). Partners include universities, research organisations and 
industry. (see http://www.ouslovenia.net/project/tramooc/ ) 
 

A UNESCO Chair on Open Technologies for Open Educational Resources and Open Learning at the Institute in 
Ljubljana, Slovenia was also established in 2015 to link this emerging SP with that global network of OER leaders. 

The Arena for this potential SP in Slovenia sketched in Figure 4 indicates the pivotal role of research 
projects involving students (S), teachers (T), researchers (R) and policy makers (P) who are placed at its centre.  The 
interaction between global and local ecologies in this national initiative is plotted on the four main axes: political, 
bureaucratic, professional and OER. On the Political axis the partners include research institutions together with 
UNESCO, the European Commission, and a federal agency in the USA, all of whom feed into policy adoption in 
Slovenia. The Slovenian Ministry of Education and the European Commission are identified on the Bureaucracy 
axis. The professional axis includes some of the partners who are currently involved in the initiative: K4A 
Foundation, MIT, Stanford, CERN, and 60 Artificial Intelligence labs whose central actors (S and T) ‘feed’ with 
Technology Research (data).  On the OER axis are European Commission supported technology (data) and other 
research projects that are developing practice in Slovenian schools and other educational contexts. Open research 
methodologies are placed on the professional/OER intersection. 

Further analysis of this multi stakeholder partnership will be necessary before all seven characteristics can 
be confirmed as present or absent. Our current analysis suggests that it may be an emerging SP. 

 

Figure 4.  Arena map of OpeningupSlovenia. 

Characteristics of a Smart Partnership 

The three illustrations of an SP and two potential emerging SP have provided the opportunity to begin to 
generalise a description of the characteristics of a SP. These are presented below in the same order as given in the 
definition of a SP above. 
 

 Smart Partnerships have partners within and across education government, industry, communities, and 
civil society. 

 As seen in Figures 2, 3 and 4, each of the partnerships described have partners within and across education, 
government, industry, communities, and civil society.   For ITE (Figure 2), the multi-stakeholder partnership evolved 
strategically and holistically over time as the intervention matured and mainstreamed in the public system.  The key 
stakeholders in the first year of the initiative when it was implemented across four learning centres for adolescents 
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were an NGO  and the Tata Trusts (see Charania, 2015; p. 64-67). The initiative was scaled up in the second and 
third years of the programme, increasing the number of the NGOs adopting the program from 1 to 18 and the number 
of young people participating increased from 1000 to 22000. Partnerships were also established with State and 
education district departments as interest grew in adopting the programme developed in public schools. These 
partnerships led to the Tata Trust working with the teachers, schools and district education authorities to integrate 
ITE approach inside public schools. As part of this mainstreaming into public schools, local communities comprising 
of  parents, village committees and heads, and youth forums were also part of the partnership and remained 
important stakeholders for implementation on ground with the NGOs.  Finally, higher education and related 
professional networks are also important partners in the ITE initiative and those global networks have expanded over 
time.  The leader of ITE conceptualized the initiative based on her graduate studies and teaching experience at Iowa 
State University and has continued the partnership with her doctoral supervisor.  Partnerships have also been 
established with the University of California Berkeley Industry partners include Google and telecom providers. 

MARA EduSmart (Figure 3) comprises a partnership across government, education, business and industry. 
The ministry (MARA) plays the role of main provider who has overall responsibility while the other partners provide 
the services and resources to the MRSMs. Telecom (™)  and Microsoft provide the technology facilities for 
SmartEdu in the MRSMs while an e-learning company, Content Capital, and university teacher educators (including 
Nordin) provide the professional development. The MRSMs are also active partners in that the change ambassadors 
and teachers work together to implement the initiative on the ground with students and parents. 

  OpeningupSlovenia (Figure 4) is multi-layered partnership across government, education and industry.  At 
the top layer, SoU is a government supported partnership of 11 institutions across all levels of the Slovenian 
education system. Within this larger partnership are a number of smaller partnerships; that is each of the projects 
supported by SoU can be considered a partnership in its own right. Each project has a different set of partners from 
across the education system including researchers, teachers and students. Some projects (e.g. TraMOOC) also have 
partners from the international education community (e.g. the TraMOOC project has partners across a number of 
European universities).  Orlic notes that a range of partners from industry are included across the projects. 

Each of the three examples described thus provides ample evidence of partnerships within and across 
education government, industry, communities, and civil society in each of the partnership. They also serve to 
highlight the complexity of the organisation or the structure of these partnerships.  Drawing on Grobe (1990), these 
partnerships are complex because they have multiple partners, often with more than one partner from each sector and 
each partner has substantive responsibility within the initiative. There are also two or more levels of partnerships in 
each of the projects. What is also noticeable is that the structure of the ITE initiative partnership is not static but 
rather has it has continued to evolve as the partnership expands and matures. This suggests that smart partnerships 
have complex dynamic structures. 
 

 Smart Partnerships have a shared purpose that has evolved into a synergy with a strategic and holistic 
approach.  

There is a shared purpose across partners in each of the three initiatives as they each work towards a 
common goal. The purpose of the ITE programme for example, is articulated as a set of four key objectives and 
strategies which broadly relate to enhancing educational outcomes and bridging the digital divide among students in 
disadvantaged settings. These objectives and strategies are the key focus of initial workshops and events in which 
new partners participate. Similarly, SmartEdu, is grounded in a set of four broad aims which relate to enabling 
teachers to use digital technologies to support learning and teaching in their subject areas.  These aims are 
operationalised through the provision of the online platform and centralised programme of professional development 
that is provided.  In both ITE and SmartEdu, this approach has not only led to a shared purpose among the partners in 
ITE and SmartEdu but it supports implementation on ground and most importantly, preserves the integrity and 
purpose of the initiative. Moreover, partners within each of these initiatives fulfil a specific role or responsibility; 
complementing each other’s capabilities and resources (human and capital), thus making the partnership stronger 
through the sum of its parts.  
 

OuS also has a shared purpose which is articulated as a set of overarching objectives for the initiative. Each 
partnership/project within OuS is accordingly underpinned by the overall goal which is to research, deploy and 
disseminate best practices in open education with a view to developing an open educational system that supports the 
existing formal education system in Slovenia.  However, while the goals of each project in OuS align with this 
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overall goal, each project is essentially is a standalone unit and there are no connections across projects. As a result, a 
synergy has not evolved across the initiative, at least at this time. 

 Smart Partnerships enhance the quality of education with digital technologies that harnesses the 
technology smartly. 

  
Given that both Smart Edu and OuS were established in 2014, the likelihood is that it is too early for 

evidence of enhanced quality of education from SmartEdu and OuS.  Despite this, Nordin reports the emergence of a 
more creative student centred approach in which both students and teachers use technology for learning and teaching. 
However, evidence of this is not currently available from SmartEdu.  

 
There is evidence of enhanced quality of education that harnesses technology smartly from the ITE 

initiative. Charania reports how prior to participating in the ITE initiative, most of the students have seen computers 
but would not have used them at school.  In addition, teachers primarily enforced rote learning of content to pass 
school exams for middle school and higher secondary students (Charania, 2015).   Evaluation of the ITE programme 
(Charania & Myers, 2014) highlights the main impacts as i)  improving student teacher relationship, ii) increased 
student interest in many subjects, including languages, sciences, social sciences and mathematics iii) use of 
constructivist pedagogical processes and iv) increased student confidence in using digital tools and  the internet. In 
addition, a ‘smart’ use of ICT has evolved over the duration of ITE as increasingly more efficient use has been made 
of digital tools to facilitate feedback.  In ITE one of the most useful indicators to drive forward planning is the 
evaluation of projects created by students. Initial arrangements entailed the sharing of student work by CD and e-
mail. This was followed by the creation of a blog through which student projects could be uploaded to the Internet 
and most recently, a website has been created for this purpose.   The inclusion of a discussion forum on this website 
further extends the feedback process by enabling teachers to share experiences, challenges and best practices. 
 

 In Smart Partnerships, partners recognise their role in the emergent process and facilitate their own 
organisation to change in ways that may sustain and scale the SP. 

 
There is no evidence to suggest that partners in SmartEDU or SoU have facilitated their own organisation to change 
in ways that may sustain and scale the SP. However, participation in the ITE initiative has enabled some of the 
partners to facilitate change in their own organisation.  This was particularly evident in a district of Assam. Prior to 
joining the ITE initiative, the mission of the NGO (GVM) working in Assam was sustainable resource management. 
Therefore on joining ITE, staff and volunteers in GVM had a very limited range of educational strategies.  Through 
adoption and implementation of ITE, they began to work firstly in a small number of adolescent learning centres in 
villages and later in 50 district schools. This led to an MOU between the state and the Trust to implement ITE in the 
state model schools, with the GVM being the implementation organization. The NGO has thus has evolved from a 
grassroots level organization in livelihood and child protection, to become a recognised education resource 
organization within the state and having the credentials to work with the state education department. This partnership 
between the Tata Trust and GVM has become the largest scale implementation for ITE. 

Conclusion and recommendations  

 This paper has elucidated the concept of SP and provided a definition. Of the three illustrations described, 
only one, the ITE initiative in India can be recognised as a SP with all seven characteristics. It is possible that the 
other two examples will evolve into SP and we believe that such evolution could increase their impact in education 
as well as addressing the digital divide.  Now that SPs can be clearly conceptualised, it has become easier to identify 
potential illustrations. For example, Davis’ collaboration with OER Universitas (see /http://oeru.org/) leads her to 
suspect that it is an example of a SP in higher education that could also be providing some schooling opportunities 
too. OER’s open platform, pedagogic and administrative style is an example of using digital technologies smartly to 
inform growth and partner collaboration in line with its vision. 
 

This leads us to conclude with a caution and a recommendation. It appears that Smart Partnerships have 
been recommended before the concept was explored or researched so caution is urged. SP should not be 
recommended further until they are researched.  Our final recommendation therefore is for such research into SP. 
This research and development is recommended to inform the development of scalable innovative funding 
mechanisms that are likely to secure the resources that could unleash the full potential of digital technologies in 
education. 
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Project overview and context 
The Delphi Technique, content analysis and media analysis were used to identify how creators/producers of social 
change documentaries can be effective. A classification of the principals that can be used to develop and assess the 
value and effects of social change documentaries was developed and is provided.  As part of the project, new 
technologies that allow documentary producers to become advocates for change through social Interactive 
Documentary were reviewed and are described.  
During the study a set of standards/processes which Interactive Documentary filmmakers might use to create social 
involvement and change were identified and the Delphi Technique was successfully utilized to determine expert 
agreement that there are seven specific areas for creating a project for social change.  The most important of these 
areas is that the project must tell a great story.   
Content analysis revealed that interaction, identity and community were the key areas that were necessary for a 
successful Interactive Documentary. Media analysis determined that, at the present time, a combination of tools need 
to be utilized in order to create the most interactivity for a social change project. It was also determined that the tools 
are available and they allow for good user-based interactivity and social media commitment that is key to the success 
of a social change project.   
These three different methods of analysis, and their results, led to the creation of a set of processes that can be 
followed to help an Interactive Documentary filmmaker create a project that will create social awareness and change. 

1. Use multiple tools of interactivity to allow the user to become involved in the creation of the project 

2. Create an active social media campaign for interactivity and community 

3. Use multiple platforms to create an identity  

4. Think Transmedia, not linear to create interactivity 

5. Tell a good story to attract a community, create identity and cause interactivity 

6. Have consistent feedback and updates (Seriality) to keep community involvement 

7. Link to like-minded causes to create an identity 

8. Have a forum and outreach program in place for community and interactivity 

9. Keep the length in mind when creating online, shorter, well told segments or chapters 

Project Practicalities 
During an extensive review of the scholarly literature in the fields of linear documentary, documentary for social 
change and Interactive Documentary, it was found that there was a need to assemble and disseminate the processes 
and standards used by experienced Interactive Documentary filmmakers who have created successful projects for 
social change.  In this way those processes and standards could be evaluated through consensus and re-distributed for 
usage by practitioners and students. The participant Interactive Documentaries that were compared and analyzed 
included: 
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1) The Ghosts in Our Machine: currently has a large media campaign including; a linear documentary, an 
Interactive Documentary and a social media campaign 
2) Invisible Picture Show: currently has both an Interactive Documentary accompanied by an interactive 
website. 
3) Question Bridge: Has an Interactive Documentary/website built together with an educational curriculum 
built into the site 
4) GELD.GR: This is a Korsakow-film Interactive Documentary. 
5) Unspeak: This is an Interactive Documentary/website built together with major interaction possibilities. 

 
Methods 
 
Content Analysis 
To conduct the content analysis on a text or digital video, the text/digital video was coded, or broken down, into 
manageable categories on a variety of levels-word, word sense, phrase, sentence, or theme--and then examined using 
Atlas.ti.  Atlas.ti is one of the few code-based theory-building software that converts audio and video, as well as 
text into data.  
The five successful Interactive Documentaries were examined using both content analysis and media analysis, to find 
what they have in common and what applies to creating social change.  Below are four areas this content analysis 
reviewed:  
1.  From a review of the research in the field of linear documentaries for social change these seven areas were 
chosen:  

1. Identity 

2. Audience-Community 

3. Involvement; Space, Forum 

4. Feedback 

5. Updates 

6. Outreach 

7. Length 

The following table summarized the usage of the seven codes and subcategories in the analysis: 
 
Table 1  
Attributes ofLinear Documentaries for Social Change 

 
The analysis showed that interaction, identity and community were the key areas that were necessary for a successful 
Interactive Documentary. 
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 2.  Nash (2014) identifies four dimensions of interactivity:  
Technology: User control 
Relationships: Conversation 
Experiential: What participants perceive 
Discourse: Relationship between the argument and the audience actions 

3. Gaudienzi (2014) looks at the way in which the audience accesses the documentary content and proposes four 
modes of interactivity: 

Hitchhiker Mode- Interaction takes place in the form of picking content from a database 
Conversational Mode- More interactive and flexible in that the interaction can be interrupted and 
changeable with the system being more responsive to the user. 
Participative Mode – The user has the option of expanding the database of collaborative and social 
activities. 
Experiential Mode – The physical environment becomes the site of interaction by virtual or locative media. 

4.  Finally, Dovey (2014) views the relationship between documentary and data.   
Semantic data (tagging, keywords) for video so both machines and humans can find it. 
Using data as content-statistics 
Participatory documentaries will have data about its community, for the platforms that hold its content 
(Youtube, Google, Facebook, Vimeo) 

 
The Delphi Technique 
The panel of 10 experts in the field of Interactive Documentary and documentary for social change were given a 
series of questions to answer.  The questions were open ended with room for elaboration. 
Round One: 
 
Table 2 
The Delphi Technique 

 
Once all questionnaires were reviewed a synopsis was returned to the experts for further analysis.  The experts were 
asked to review the questions again, of the combined responses and add further comment to the synopsis. 
There are seven specific areas the experts consider when creating a project for social change: 

1. A tool or tools that allow for good interactivity for the user 
2. Allow the user help to tell the story 
3. Use all kinds of social media 
4. Use diverse platforms to enhance the project 
5. Start with “Transmedia” in mind, do not think linearly 
6. Create good visuals 
7. Tell a great story 

Media Analysis: 
 

TECHNOLOGY: USER CONTROL  
 
Technology clearly plays a role in representational options (Ellis 2012).  Interactive technology is based on the 
functionality of the system, in other words, the ways that the information is retrieved.  Interactivity is based on user 
control.  To understand user control we looked at Gaudienzi’s (2013) modes of interactivity.  She proposes that there 
are four ways in which audiences access documentary content:  

Hitchhiker Mode- Interaction takes place in the form of picking content from a database 
Conversational Mode- More interactive and flexible in that the interaction can be interrupted and 
changeable with the system being more responsive to the user. 
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Participative Mode – The user has the option of expanding the database of collaborative and social 
activities. 
Experiential Mode – The physical environment becomes the site of interaction by virtual or locative media. 

As far as user control is concerned, the five interactive documentaries that were analyzed fall into all four areas of 
Gaudienzi’s (2013) modes of interactivity. 

The Ghosts in Our Machine would be considered a Conversational Mode. 
Unspeak and The Invisible Picture Show would be considered the Hitchhiker Mode. 
Question Bridge is in the Participative Mode.  
GELD would be considered the Experiential or Conversational Mode. 

 
RELATIONSHIPS: CONVERSATION 

 
The conversation is an imperative part of interactivity.  Information flows between the partners in a conversation as, 
reciprocal, responsive, equality and participation.  The measure of interactivity is bi-directional communication 
(Nash 2014).    

Is the audience having a conversation? 
Has the audience been invited to participate in specific forms of conversation? 
Is there a built in conversation through participants?  

When it comes to conversations within the Interactive Documentary, Question Bridge has a solid handle on this. In 
The Ghosts in Our Machine and The Invisible Picture Show, the conversations are happening in the attached 
websites. As far as conversation in Unspeak, the audience is asked to participate in a specific form of conversation, 
through the dictionary of terms to which the viewer is asked to contribute. It is difficult to find a true conversation 
going on in GELD, aside from the idea that the viewer can vote on the footage to be aired in the documentary.  This 
would not be considered a true conversation, but it would be an interchange of ideas.   

 
EXPERIENTIAL: 

 
What participants perceive can be difficult to determine.  According to Quiring (2009), there are criteria to determine 
how the participant is experiencing the interaction.   

Is the experience fast and responsive? 
Degree of Presence 
Degree of Playfulness 
Degree of Connectedness to others 

Within the Experiential dimension summarized above by Nash (2014), it is difficult to determining what the viewer 
is experiencing while involved in these Interactive Documentaries.  The Interactive Documentaries analyzed have 
different levels of experiential experiences for the viewers.   
The Ghosts in Our Machine has a strong presence and connectedness to others.  It does not move fast and it is not 
quickly responsive, nor does there seem to be much playfulness within the project.  The Invisible Picture Show does 
have some playfulness and seems to be much faster paced but lacks a strong presence and connectedness to others.  
Unspeak is very fast paced and playful with strong attempts at connectedness but does not have a strong presence. 
GELD is responsive but does not seem to have the other attributes where Question Bridge is fast, responsive, playful 
has a strong presence and is strongly connected to others. 

 
Discourse: Relationship between the argument and the audience actions: 

 
Is there common ground?  The common ground between the argument and the audience in these projects is best seen 
in The Ghosts in Our Machine and Question Bridge.  These projects have a strong identity and audience that 
understands the issues the projects are attempting to uncover.  The Invisible Picture Show gives an understanding of 
their argument, but there does not seem to be a clear connection to the audience.  GELD and Unspeak have some 
difficulty with the connection of common ground.  
Dovey’s (2014) criteria for the relationship between documentary and data were analyzed.  Is there Semantic data 
(tagging, keywords) for video so both machines and humans can find it? Is the site using data/statistics as content? 
Does the project have data about its community, for the platforms that hold its content? (Youtube©, Google©, 
Facebook©, Vimeo©) 
Most of these projects are connected to a well put together website, and they all have connections to Youtube©, 
Facebook© and Twitter©.  The Ghosts in Our Machine is incredibly well connected with their use of keywords, 
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tagging and social media networks.  Unspeak uses the most data/statistics as content.  One-third of the interactive site 
is a data visualization area of how “unspeak” is used in media.   
 
Applying Research to Interactive Documentary 
 
Once the data was collected from the content analysis and the Delphi Technique and media analysis, the findings 
were used to develop an Interactive Documentary for social change. The Interactive Documentary was based on the 
linear documentary from InnerCHANGE WORKS© Nicaraguan Youth Troupe for Community Transformation.  
Nine interactive tools, either in beta testing or available to create interactive documentaries were considered for use. 

1. Mozilla’s Popcornmaker ©     https://popcorn.webmaker.org 
2. Zeega ©     https://zeega.com 
3. Korsakow ©    http://korsakow.org 
4.  Klynt ©     http://www.klynt.net 
5. Meograph ©     http://www.meograph.com 
6. Djehouti ©(French)-now Racontr  http://djehouti.com/94-Djehouti.htm 
7. Galahad ©    http://www.getgalahad.com 
8. Atavist ©     https://atavist.com 
9. WeVideo ©    http://www.wevideo.com 

From the list above Popcornmaker©, Zeega©, Korsakow©, Racontr©, Klynt©, and Galahad©(currently unavailable 
for analysis) are still working. Some of these tools are now working on a tiered pay system. Tools like Zeega©, 
Klynt©, Popcornmaker© and Korsakow© can use mobile phone, geolocational devices and social networking sites 
like Facebook© and Twitter© to allow/create collaboration and allow for new forms of representation (Nash 2014).   
After researching the interactive tools available, two were chosen for further analysis.  One of these tools is 
specifically designed for interactive storytelling, and the other is a website building tool that performed many of the 
same functions.  These tools were then tested for effectiveness in creating an Interactive Documentary for social 
change. 
 
Analysis of the tools:  
 
Klynt©: 
Klynt© is a pay for tool for Interactive Documentary creation, although they do have a two-week trial version that 
was utilized for the purpose of this research.  First the tool had to be downloaded onto the computer. 
Klynt© was fairly easy to use although the timeline, was very small and at times was challenging.  The tutorials were 
straightforward and easy to follow.  One of the issues in building the project was that after creating the effect in the 
timeline and launching the simulator, the objects or clips were not always be in the same place.  
Since the trial version of this tool was used, there is not yet an actual website.  Here is a screen recording of the click 
through of the project. 
https://www.youtube.com/watch?v=hWV8TxdBjJI 
In creating the project, with the thought of social change in mind, it was important to make sure that there was 
genuine interaction taking place.  Aside from the interaction of the user clicking to different screens/pages, it was 
important to try to create a place where social interaction could take place.  
There are also ways to share and connect sequences, images, video and information about the documentary to 
Facebook©, Twitter©, Google+©, Tumblr© and Linkdin©.   
Once the Klynt© project is complete all of the files must be downloaded onto the user’s computer and then uploaded 
onto the server.  With a paid subscription, Klynt© allows for one year of free site updates but after that there is a 
yearly fee for changes.  
After working with several of these new tools and listening to what the Delphi experts were saying, a website 
building tool was chosen. Wix.com© is a free cloud-based web development platform that allows users to create 
HTML5 websites and mobile sites.   The site allows the use of online drag and drop tools. The user can add social 
plug-ins, eCommerce, contact forms, email marketing, community forums and many levels of interactivity to their 
websites through this tool.   It was closest to creating something that would work for the non-profit, would be very 
easy to work with and cost efficient.   
Once the look of the site is determined and the interaction is set up, the digital videos can be set up easily by going to 
the “add media” tool and copy and pasting the URL into the space provided. Wix’s works as a cloud based tool, and 
all of the videos must connect through Youtube.com©(yet another level of interactivity). 



184 
	

When the Interactive Documentary is complete, the user simply clicks on the “publish” button, and the site goes live.  
Corrections and continuous information can be added at any time from the website tool and then republished in a 
matter of seconds. .  If the user does not mind that the name of the project is something like- 
susancardillo.wix.com/nytinteractive, and they do not mind the small Wix© banners, this site is free to use and make 
updates. To use a personal URL and remove banners is a small monthly fee (approximately $10). 
Here is a click through of the Wix site:  
http://youtu.be/sEkiGjuyKwM 
 
Summary  
 
Three different methods were used to determine a set of standards/processes, which Interactive Documentary 
filmmakers can use to create social involvement and change.  The Delphi Technique, content analysis and media 
analysis were used to determine whether a set of standards/processes could be determined for Interactive 
Documentary filmmakers to utilize to create social involvement and change.  There are seven specific areas the 
experts consider when creating a project for social change: 

1. A tool or tools that allow for good interactivity for the user 
2. Allow the user help to tell the story 
3. Use all kinds of social media 
4. Use diverse platforms to enhance the project 
5. Start with “Transmedia” in mind, do not think linearly 
6. Create good visuals 
7. Tell a great story 

This project triangulated the above methods and examined the results to create a set of processes and standards 
which Interactive Documentary creators can utilize that will give them the greatest advantages for having their work 
generate social awareness, and in turn, social change for a cause.  These processes and standards were used in 
creating an Interactive Documentary, utilizing the latest interactive tools, to attempt to create social change and 
involvement in a cause.  
 
Conclusion 
 
The purpose of the study was to produce a set of standards/processes, which Interactive Documentary filmmakers 
might use to create social involvement and change.  The Delphi Technique was successfully utilized to determine 
expert agreement that there are seven specific areas for creating a project for social change.  The most important of 
these areas is that the project must tell a great story. The content analysis showed that interaction, identity and 
community were the key areas that were necessary for a successful Interactive Documentary. And the media analysis 
determined that, at the present time, a combination of tools need to be utilized in order to create the most interactivity 
for a social change project. It was also determined that the tools are available and they allow for good user-based 
interactivity and social media commitment that is key to the success of a social change project.  
These three different methods of analysis and their results led to the creation of a set of processes that can be 
followed to help an Interactive Documentary filmmaker create a project that will create social awareness and change. 

1) Multiple tools of interactivity must be in place to allow the user to become involved in the creation of the 
project 

2) An active social media campaign is necessary for interactivity and community 
3) The use of multiple platforms to create an identity  
4) Think Transmedia, not linear to create interactivity 
5) Tell a good story to attract a community, create identity and cause interactivity 
6) Have consistent feedback and updates (Seriality) to keep community involvement 
7) Links to like-minded causes to create an identity 
8) Have a forum and outreach program in place for community and interactivity 
9) Keep the length in mind when creating online, shorter, well told pieces work best 

 
As an emerging field, Interactive Documentary has a long way to go to create the level of acceptance that linear 
documentary has created.  But with the new and emerging tools available, or soon to be available, it is only a matter 
of time for these projects to become mainstream.  Non-profit and social change organizations will find great benefit 
in this new medium as a way to tell their story to the world in a new, fun and exciting way.  
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Introduction 
 

Since the 1950s, the Association for Computing Machinery (ACM) has led the effort for developing and 
periodically updating curricular recommendations for undergraduate computing degree programs. In recent times, 
information technology (IT) became one of the five computing disciplines for which ACM and other organizations 
developed curricular reports. The other disciplines are computer engineering, computer science, information systems, 
and software engineering (Shackelford et al. 2006). In 2008, the ACM and the Institute of Electrical and Electronics 
Engineers Computer Society (IEEE-CS) published the first model curriculum report for IT, often called IT2008 
(Lunt et al.2008). Many innovations in computing have flourished since that time.  In 2012-2013, the ACM formed 
an exploratory committee that determined that IT2008 required updating (Paterson et al. 2013). Accordingly, 
ACM/IEEE-CS formed a task group to update IT2008 to serve the needs of graduates in the mid-2020s based on 
technical advances since 2008 (Sabin, Peltsverger, &Tang2015). 

In Spring 2015, the ACM conducted a survey of faculty members in computing departments worldwide. 
The purpose of this survey was to provide the IT2017 task group with international data for the development of 
globally relevant IT curriculum guidelines. The current authors' interest in that survey data was prompted by the 
general question of how geographic location and the cultural context of computing departments might affect the 
successful implementation of the IT curriculum guidelines. With permission from the task group, the authors 
received access to the survey's data about the nationality of respondents and four categories of interest:  

 Curriculum content areas 
 Curriculum configuration of the IT degree program: internship experience, size of IT component relative to 

the full degree program and mathematics requirements.   
 Transfer student pathways into undergraduate IT degree programs.  
 English language names used to identify IT degree programs in international computing education.  

We approached these data with three framing questions, seeking to understand better how United States 
undergraduate IT educators resembled and differed from their international peers. 

Question 1: Which curriculum content areas do undergraduate educators prefer to emphasize? As in any 
technical field, IT students have much to learn. Their teachers must make choices now, based on uncertain 
predictions about what knowledge and skills will be most useful to new graduates and early career professionals in 
the next decade or so. 

Question2: How do undergraduate educators configure their curricula to implement IT instruction within 
local institutional constraints and cultural expectations? The major department may prescribe only a portion of the 
student's four years of study. Within that share of the total degree program, balances must be struck among rigor, 
such as mathematical requirements, relevance, as might be achieved by internships for credit, and whether to accept 
students who transfer into a 4-year undergraduate program years after working in the field or studying in 2- or 3-
yeartechnical school. 
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Question 3: Are there global regularities in the names chosen for IT programs in English or educators' 
translations of the names? There are specific regularities in the ways computing professional societies name the 
profession of their membership (Clear 2015). Awareness of IT education regularities that cross international 
boundaries would help when composing curricular recommendations and other professional communications in the 
English language for international adoption and implementation. 

The remainder of the paper begins with a description of the faculty survey and how it was administered. 
This is followed by a summary of the chief results in the four categories mentioned, emphasizing international 
parallels and contrasts. A discussion section takes a closer look at how the findings relate to one another and bear on 
the framing questions. The paper concludes with remarks about how the survey results help answer those questions. 
 
 
Faculty Survey 
 

To inform the IT2017 project, the ACM surveyed academic departments offering IT programs in the United 
States and around the world during the spring of 2015. The survey was hosted on the Survey Monkey platform and 
distributed through several email blasts. The survey asked 16 questions with a mix of multiple-choice and free-form 
responses [7]. Eight of the 16 questions provided data for our study (numbered 1, 3, 7, 8, and 12 to 15 in the survey).  
For respondents' reference, a pointer to the IT2008 volume was provided in the survey. 

 

	
Figure 4: Country of origin of faculty respondents 

Two email blasts to contacts acquired from the International Book Information Service (IBIS) and one 
email blast to members of the ACM Special Interest Group for Information Technology Education produced 540 
responses. The first IBS blast, in April 2015, went to 3,000 US faculty members and 7,000 international faculty 
members from countries in Africa, Asia, Australia, Europe, and the Americas. A second blast in May 2015 targeted a 
different sampling of unique contacts from the same IBIS list, this time reaching 1,500 US faculty members and 
3,500 international faculty members.  

To supplement response from US programs, the survey was also posted to IT faculty from a contact list 
compiled by a research study on the IT faculty profile (Lunt and Paterson 2014), approximately 900 contacts of IT 
faculty in the US, some of whom are SIGITE members. This survey outreach resulted in 42 additional responses. 
Further, due to an apparent lack of response from programs based in China to the IBIS mailings, a Chinese 
translation of the survey was distributed to participants of an IT2017 workshop in Chengdu and at another workshop 
in Beijing taking place in spring 2015. With 15 responses from this venue, the total survey responses were 597 
(about 3.8% response rate).  

																																																								
[1]Survey form available at http://www.acm.org/education/it2017_survey.pdf/ 
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The survey responses were given routine data cleaning by a statistician to eliminate spurious responses, to 
correct typographical errors and expand common abbreviations in free-text responses, and to recode "other" 
responses into admissible answers when possible. A total of 589 computing faculty from 50 countries participated in 
the survey, 34.8% from US and 65.2 % from non-US countries (Fig. 1). Participation from top ten countries 
amounted to 75% of all participants. 
 
 

Results 
 
Curriculum Content Areas 
 

The survey requested participants to "Consider the following list of knowledge areas for information 
technology as developed by the IT2017 Task Group. Indicate the 8 MOST IMPORTANT AREAS you believe will 
be essential or fundamental for IT graduates to know in the mid-2020s." This was followed by a list of 17 prompted 
responses (Tab. 1), and a free-text "Other (please specify)" option. 541participants answered, with 86 using one of 
their 8 "votes" for "Other" (not tabulated here).  

 
Table 1 

Knowledge areas ranking (asterisked items are discussed below; double line marks top 8 overall choices) 
Knowledge area Total 

votes 
Overall 

rank 
non-US 

rank 
US rank % of votes 

from US 
Programming 442 1 1 3-4 31 
Web Systems &Technologies 405 2 2 1 37 
Networking 367 3 6 2 39 
Big Data 353 4 3 6 30 
Cloud Computing 341 5 5 5 32 
**Human Computer Interaction 327 6 4 10 28 
**Information Assurance &Cybersecurity 309 7 9 3-4 45 
Information Management 275 8 7 8 35 

*Cybersecurity: Digital Forensics & Response 271 9 8 7 36 
System Integration & Architecture 233 10 10 11 35 
Social & Professional Issues 205 11 12 12 37 
Internet of Things 182 12 11 14 21 
**System Administration & Maintenance 181 13 15 9 50 
Virtualization 175 14 13 13 41 
Integrative Programming Technologies 130 15 14 15 25 
Platform Technologies 86 16 17 16 27 
Green Computing 79 17 16 17 15 

 
There was a reasonably high degree of agreement between United States and non-United States importance 

rankings of the 17 prompted knowledge areas. Using Spearman's "squared differences" statistic as an index of 
agreement, the two lists score +0.82 on a scale of -1 (perfect disagreement, inverse rankings) to +1 (perfect 
agreement, identical rankings). The division between the top eight knowledge areas and the rest is marked in the 
table with a double line. Just below the double line, "Cybersecurity: Digital Forensics & Response", which is marked 
with a single asterisk (*), offers a reminder that ranking is unlike an average quantity. Although this item is among 
the top eight for both subgroups, it fell lower in rank for the entire population, similar to what happens in the famous 
intuition teaser, Simpson's paradox. Throughout the table, the three areas where the two groups' ranks differed the 
most, by five or six positions, are marked with a double asterisk (**). 

There was rough qualitative agreement about the most important areas. The top five areas overall are within 
both subgroups' top six. Similarly, the last eight overall are among the last nine on both subgroups' lists. Remarks 
about another indicator of rough agreement, the proportion of total votes each knowledge area received from US 
respondents, the last column on Table 1, is reserved for the Discussion section below. 
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Curriculum Configuration 
 

Internships for credit: Another question asked, "For the undergraduate information technology program at 
my institution, a credit-bearing internship experience is:" The three possible responses were: Required, Optional and 
Not offered. Table 2 shows the number of each response received from United States and non-United States 
participants, and percentages of total responses from each location. Credit bearing internships for undergraduates are 
widely available throughout the surveyed group. Respondents from outside the United States are more apt to require 
the experience, when it is available, than US respondents. 
 

Table 2 
Internships in undergraduate programs 

 US % non-US % 
Required 44 24% 129 37% 
Optional 116 62% 156 44% 
Subtotal Available 160 86% 285 81% 
Not Available 27 14% 68 19% 
Respondents 187  353  

 
 IT share of total degree program: The survey asked, "For the undergraduate information technology (or 
closely related) degree program at your institution, the technical (IT) component of the full degree program is 
approximately:" As possible answers, the survey offered four ranges (Tab. 3). 540 participants answered the 
question. Most respondents, 86% of those surveyed, reported requiring at least 30% of a student's degree coursework 
to be devoted to the major subject, with little difference between the United States (16%) and the rest of the world 
(13%) in the proportion of responses reporting the lowest percentage category. However, above that lowest category, 
there was a dramatic contrast between the United States, where a comfortable majority of responses required 50% or 
less concentration on the major subject, compared with the rest of the world, where more than two-thirds of 
responses required more than 50% concentration. 

 
Table 3 

Technical (IT) portion of undergraduate degrees 
"... of the total program" US % non-US % 

Less than 30% 29 16% 46 13% 
Between 30% and 50% 82 44% 67 19% 
Subtotal 50% or below 111 59% 113 32% 
Between 50% and 65% 51 27% 128 36% 
Over 65% 25 13% 112 32% 
Respondents 187  353  

 
Mathematics requirements: A third question about curricular configuration asked "Which areas of 

mathematics does your program currently require to produce a competent IT graduate?" This was followed by a list 
of seven prompted mathematical areas (Tab. 4), and an eighth "Other (please specify)" free-text response option. Of 
the 530 participants who answered the question, 54 chose the "other" option as one of their answers.  

Among the prompted content areas, Table 4 compares the votes and ranking in the whole survey with the 
United States rankings. The United States' rankings were very similar to those of all respondents, interchanging two 
pairs of items of adjacent rank on both lists: discrete mathematics and statistics, and linear algebra and probability. 
Spearman's index is a near-perfect agreement value of + 0.93 for the US and world rankings. 

Despite the international consensus about desirable mathematics content, there was some contrast in the 
number of mathematics courses required. The survey included the question, "How many math courses does your 
program currently require to produce a competent IT graduate?" The numbers 1 through 4 were prompted, plus an 
"Other (please specify)" free-text response, from which a number could sometimes be inferred. Of the 186 United 
States responses, 137 or 74% reported requiring 3 or fewer mathematics courses. Of the 353 responses from outside 
the United States, 175 or 50% reported requiring three or fewer mathematics courses. 
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Table 4 
Mathematics content requirements, whole survey 

 World count World rank US count US rank 
Discrete mathematics 395 1 113 2 
Statistics 374 2 133 1 
Applied calculus 318 3 98 3 
Linear algebra 288 4 53 5 
Probability 286 5 67 4 
Finite mathematics 110 6 35 6 
Business mathematics 82 7 27 7 

 
 

 
Transfer Pathways 
 

The questionnaire asked, "Excluding first-time admission to an undergraduate program, indicate the 
principal source of significant external student transfers to the information technology (or closely related) program at 
your institution." Three prompted sources were offered as well as a prompt implying few external transfer students 
(see table below for wording). Respondents could also answer "Not sure/Not Available. "The table depicts a 
remarkable openness to receiving transfers into programs in the United States compared with the rest of the world, 
especially students from technical institutes and community colleges. 
 

Table 5 
Transfers for respondents with available information 

 US % non-US % 
No significant number of external transfer students 27 17% 160 61% 
Transfers from two-year or three-year technical institutes or community colleges 123 76% 54 20% 
External transfers due to life experiences 11 7% 32 12% 
Industry-university articulation agreements 1 - 17 7% 
Total counts 162 38% 263  

 
Among 537 responses that gave some prompted answer, 186 (35%) came from the United States. Table 5 

shows United States and non-United States respondents' counts for the four responses other than "Not sure/Not 
available" (which was given by 112 respondents overall, 24 from the United States). 

About 38% of the responses tabulated above came from the United States. Of the 238 responses overall 
which reported some principal source of transfers, 135 responses, or 57%, came from the United States. Conversely, 
160 of the 187 responses reporting few transfer students, or 86%, came from outside the United States. Especially 
remarkable is the geographic contrast in one particular source, transfers from two-year and three-year institutions. 
About 69% of all responses designating that source were from the United States. 
 
 
English Language IT Program Names 
 

The survey solicited free-text responses to "The names of the computing degree programs in my department 
are." Two response fields were offered, one of them was for "undergraduate" programs. Of 591 survey responses, 
528 (89%) gave one or more degree program names in English, either only in English or as the respondent's 
translation into English of name(s) in another language. Some of those responses gave only a degree program type 
(e.g., bachelor of art, with honors). However, 472 named the program discipline (e.g., computer science) for at least 
one degree program. These 472 responses with the program's disciplinary information (or field of study) are the basis 
for all analyses in this subsection. 

The survey sought a respondent's country of origin with the question "The country in which the main 
campus of my institution of higher learning exists is." Of the 472 responses naming a degree program in English, 184 
or 39% were from the United States, and 288 or 61% were from outside the United States. Two responses' countries 
of origin were undetermined. 
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Table 6 
Responses naming IT programs in English 

 Whole US % non-US % 
Responses 472 184 39% 286 61% 
Name uses 833 349 42% 480 58% 
Distinct names 234 101 43% 158 68% 

 
 

Among the 472 responses, respondents indicated a total of 833 program names. Multiple degree types in the 
same response with the same discipline name were considered one use of that name. These 833 names define a name 
space of 234 distinct names used for program names. To determine "distinctness," we considered plural and singular 
forms the same (e.g., communication technology was the same as communications technologies). Punctuation was 
ignored, ampersands (&) were replaced with ands, and common abbreviations (e.g. IT, MIS, and such) were 
expanded. 

The diversity of name usage in the United States was nearly in proportion to the uses of names overall. 
United States respondents used 101 distinct names, or 43% of the 234 distinct names in the name space. Respondents 
from outside the United States used 158 distinct names, or 68% of the name space, which is higher than their overall 
name use, i.e., 58% of the 833 uses. United States responses averaged more names contributed per response 
(349/184, or 1.9) than non-US responses (480/286, or 1.7). However, both the United States and non-US responses 
averaged the same number of distinct names per response (1.8).  

 

	
Figure 5: Principal computing program names 

Only seven of the 234 distinct names were used ten or more times. Of these seven, one (computer 
information systems) contained a name that was itself used more than ten times (information systems). Let us use the 
term "principal names, “for the six names that were used ten or more times and which do not contain a shorter name 
that was used by itself ten or more times. The six principal names are shown in Figure 2.  These principal names 
account for more than half (454) of the 833 disciplinary name-uses by respondents. About three quarters of all names 
used (629 out of 833) either are a principal name or include at least one of the principal names. 

There were some geographic differences in principal name usage. Computer engineering, informatics and 
software engineering, by themselves or as part of larger names, were proportionally more prevalent outside the 
United States (126 of their 147 uses, or 86%), while information systems and information technology were more 
used in the United States (153 of their 266 uses, or 60%). The most prevalent term overall, computer science, was 
used in close proportion to the origin of overall name usage (102 of its 232 uses). In fact, 44% were from the United 
States, compared with 42% of the overall name-uses being from there. 
 
Discussion 
 

The question about the importance of curriculum content areas received 186 answers from the US and 354 
answers from the rest of the world. The overall proportion of US responses, 186/540 =34%, provides a benchmark to 
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compare relative support from the United States compared with the rest of the world. Proportions of votes higher 
than 34% indicate stronger proportional US support. See the rightmost column of Table 1. 

There were nine knowledge areas for which there was relatively similar support (percentages of votes from 
the US in the thirties). It is remarkable that six of these areas, big data (30%), programming (31%), cloud computing 
(32%), information management (35%), web systems and technologies (37%) and networking (39%), were also 
among the top eight in the overall knowledge areas ranking. The other three areas with highly similar support, 
cybersecurity: digital forensics and response (36% from the US), system integration and architecture (35%), and 
social and professional issues (37%), were not among the top eight in the knowledge area ranking. However, they 
held the next three rankings below the dividing line (Table 1).  

Knowledge areas outside of the strongly similar support range fell in two categories. There were three areas 
with the fewest number of total votes: green computing (79 total votes), platform technologies (86), and integrative 
programming technologies (130). Three other areas had relatively disproportionate support from one group over 
another, human computer interaction (28% from the US) was proportionally more preferred outside the US, while 
information assurance and cybersecurity (45%) and system administration and maintenance (50%) were 
proportionally more favored by responses from the US.  

Four of the similarly supported knowledge areas, information management, networking, programming, and 
web systems and technologies, have been recognized as “IT pillars” in the Pantheon-like image of the key 
curriculum areas in the IT2008 report (Lunt et al.2008). These findings should reassure the IT2017 task group that 
these four IT pillars had both reasonably high and relatively uniform support of international scope. 

Turning to curriculum configuration, United States higher education values breadth, i.e. understanding the 
high points of several disciplines, balanced with depth in a specific subject (Times Higher Education, 2013). This 
general policy institutionally constrains how much coursework a department can prescribe. The United States also 
has a large investment in public community colleges. They enrolled more than 7 million full or part-time students in 
the fall of 2013 and awarded more than 1 million certificates and associates degrees during academic year 2013-
2014. That same academic year, about 250,000 Americans earned a bachelor’s degree as their first post-secondary 
credential after attending community college for at least 28 weeks, full-time or part-time equivalent (AACC 2015).  

The scale of the community college system provides American four-year institutions with a large pool of 
potential students, a rich field for recruitment. This pool holds both students who transfer directly from a community 
college, and also those who return to the academy later on with a negotiable part of their bachelor’s work completed. 

These two factors, the value Americans place on breadth of study at the inevitable expense in loss of depth 
and the incentive for institutions to accommodate transfer students, plausibly contribute to the observed low level of 
required mathematics coursework among American responses. US faculty members largely agree with their peers 
elsewhere about which mathematical subjects to require, but Americans often require fewer mathematical courses. 
Mathematics courses must be traded off against other urgently desired instruction in the major within a tight limit on 
how many courses of any kind can be required. For potential transfer students, too many, too specific, or too 
specialized required mathematics courses reduces the value of course work completed elsewhere. 

Similarly, these two factors may also help explain the greater prevalence of optional internships rather than 
required ones in the United States compared with other countries. Even outside the US, internships, when available, 
were more often reported to be optional rather than required (156 of 285 responses, 55%). In the US, optional 
internships were 72% of those reported to be available (116 of 160). When what can be required is tightly 
constrained, a department may be reluctant to use up some of its scarce requirement options on internship courses 
that will probably enjoy considerable popularity anyway. Moreover, transfer students may be working or have had 
work experience in the field, and so have less need for complementing their studies with “real-world” experience. 

Cultural factors and expectations about what constitutes competitive preparation in the major and who has 
access to may influence curriculum design. A contrasting example is Australia. In Australia, Technical and Further 
Education (TAFE) institutes have grown rapidly over years to meet students’ need for a stepping stone into degree-
level studies at universities [8]. In our survey Australia reported a strong transfer population, with 68% of the 
responses where transfer information was available reporting some source of transfer students. The leading source, 
chosen by 50% of these responses, was two and three year institutions. Although 87% of the responses about the IT 
share of the degree program said that at least half of the degree coursework was in the major, 100% of the responses 
reported three or fewer mathematics courses. The value Australians place on broadening access of transfer students 
to IT degree programs adjusts the weights on higher depth in the field of study at the expense of fewer math courses. 

 
 

 
																																																								

[8] http://www.australianuniversities.com.au/colleges/ 
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Conclusions 
 
In Spring 2015, the ACM conducted a self-administered online international survey of almost 16,000 

computing faculty, of whom almost 600 responded. About two thirds of the survey recipients and respondents were 
from outside the United States. This paper examined data from eight of the sixteen survey questions. We focused on 
four interrelated aspects that take into account geographic location and cultural context. Those aspects were: 
preferences for curriculum content areas, configuration tradeoffs in the IT program curriculum, alignment with 
transfer student pathways, and the program name as an indicator of academic field identity.  

We found that there was a high degree of agreement between United States and non-United States 
respondents’ importance ranking of the 17 prompted knowledge areas. Nine of the areas received strongly similar 
support internationally, and six of those nine areas were voted among the most important areas overall. Areas with 
slightly dissimilar support or lower rankings will need more attention from curriculum guideline authors. The areas 
might be too narrowly defined, or their importance might be masked by conflation with other closely related areas. 
Possible examples of conflation are: cloud computing and virtualization, programming and integrative programming 
technologies, or the two areas that include cybersecurity: digital forensics and information assurance.  

Curriculum configuration weighs competing factors, reconciling mathematical rigor, subject matter depth, 
degree program breadth, and relevance of experiential learning and prior academic experiences. Cultural 
expectations vary with geography. Our analysis shows that in general IT programs outside the United States are more 
rigorous, more intense, and more challenging to students than US programs are. Effective curriculum guidelines 
should find some balance among these factors to facilitate international implementation and adoption.  

Six distinct names account for more than half of all degree program name uses. They match the five ACM 
computing discipline names. Computer science and information technology dominate the name space (69% uses). 
The international similarities in naming terms can be useful to those composing recommendations for global use. 
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