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Preface

The use of technology for learning has grown tremendously in the last decade.
The need for continuous just-in-time training has made learning technology an
indispensable part of life for workers. Today, we live in a world of increased
mobility where proliferation of mobile technologies is creating a host of new
anytime and anywhere contexts.

Technology is a key trend in imparting learning in a faster, simpler, and more
effective way. The necessity to disseminate information to large masses in edu-
cational settings has led to an explosion of various technological innovations in
education. Cloud computing is attractive for online education. It supports shared
information repositories as well as the sharing of real-time and asynchronous in-
teractions between teachers and learners. The promise of virtual universities in
the cloud has been highlighted by the growing interest in MOOCs (massive open
online courses) that are naturally hosted on clouds. However, the potential of
big data collected from MOOCs has not been fully explored yet.

With the rise of more and more online education and the development of
MOOCs, data take on a completely new meaning. Big data allow for very ex-
citing changes in the educational field that will revolutionize the way students
learn and teachers teach. Big data in the online learning space will give institu-
tions the predictive tools they need to improve learning outcomes for individual
students. Universities using big data in admissions, budgeting, and student ser-
vices to ensure transparency, better distribution of resources, and identification
of at-risk students. Data analytics can be used to figure out how to tailor teach-
ing techniques to individual students, rather than using the “one size fits all”
approach.

The International Workshop on Learning Technology for Education in the
Cloud (LTEC) focuses on the exchange of relevant trends and research results in
cloud computing for education, MOOCS, and big data for learning as well as the
presentation of practical experiences gained while developing and testing these
applications. It also explores the potential impact of learning analytics and big
data for the future of learning and teaching. The workshop invites researchers,
practitioners, and academics to present their research findings, work in progress,
case studies, and conceptual advances in areas of work relating to cloud comput-
ing for education, MOOCs, and big data. It brings together researchers across all
educational sectors - from primary years, to informal learning, to higher educa-
tion - across a range of disciplines from humanities to computer science, media,
and cultural studies with different perspectives, experiences, and knowledge in
one location. It aims to help practitioners find ways of putting research into
practice and to help researchers gain an understanding of real-world problems,
needs, and aspirations.



VI Preface

These proceedings consist of 21 papers presented at LTEC 2014, held during
September 2–5, 2014, in Santiago, Chile. They cover various aspects of technolo-
gies for learning including :

• MOOC for learning
• Learning technologies
• Learning in higher education
• Case studies in learning

The authors come from many different countries including Australia, Austria,
Brazil, Canada, Chile, Colombia, Estonia, Finland, France, Germany, Guatemala,
Malaysia, Mexico, New Zealand, Oman, Taiwan, and the UK.

We would like to thank our authors, reviewers, and Program Committee for
their contributions and the Universidad Federico Santa Maria for hosting the
conference. Special thanks to the authors and participants at the conference.

Without their efforts, there would be no conference or proceedings.

September 2014 Lorna Uden
Jane Sinclair
Yu-Hui Tao

Dario Liberona
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Connectivism and Interactionism Reloaded  
Knowledge Networks in the Cloud 

A Theoretical Approach to a Shift in Learning through 
Connectivism and MOOCs 

Sabine Siemsen and Rainer Jansen 

Fernuniversität in Hagen, Hagen, Germany 
{sabine.siemsen,rainer.jansen}@fernuni-hagen.de 

Abstract. Knowledge is not ‘a thing’ and not a mere pool of data which can be 
managed. Knowledge is the process of learning. So what really matters is the 
question of how the process of learning changes in context with Social Media 
and Social Network Technologies. Gregory Bateson’s definition of Learning 
III, the “learning about how to learn to learn” predicted very early what kind of 
learning culture is needed today to meet the requirements of a world which 
becomes more closely and quickly connected and dependent on networks in all 
aspects of work and private life. With their theory of Connectivism George 
Siemens and Stephen Downs offered not only a learning theory that fits those 
needs exactly, but also a tool: MOOCs. They surely are not the “digital 
Tsunami” many proclaim (and fear) but – consciously used - could open the 
door to a new culture of learning in the clouds.  

Keywords: Bateson, Connectivism, MOOCs, Learning, Knowledge, Knowledge-
Sharing, Knowledge-Creation, Learning, Networks, Learning Theory, Paradigm 
Shift. 

1 Introduction 

Recent discussions, dealing with learning in clouds, tend to speak about a new culture 
of learning. Regardless if they focus on pedagogical, methodological or technological 
aspects they have one thing in common: A new learning culture is shifting its focus 
from teaching to learning. The question is no longer how to teach as efficiently as 
possible but what learning is; how to learn to learn. Typical elements of this culture 
of learning are, according to Langer [1], Peer-to-Peer-Learning, changed roles (tutor, 
facilitator), the attribute ‘open’ (to share and participate) and situated learning. The 
fact that communities of learners are becoming more and more heterogeneous due to 
the impact of a call for lifelong learning and fast-paced changes and innovations in 
technology is without controversy. And not only the community of learners is getting 
more and more heterogeneous, but also the group of those who take an active part in 
sharing and creating information presented in the cloud. Roles change and 
differentiations like teacher/learner, expert/layman or producer/user seem to vanish. 
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Big data cause the necessity of new kinds of competencies, like being able to deal 
with all this information critically. 

This paper aims to show that the ability to learn to learn – Bateson’s [2] Learning 
II or Deutero Learning is not sufficient to cope with a heterogeneity not only relating 
to different generations and new definitions of roles but to formations of learning 
communities which bring together learners and teachers speaking different languages 
and having different cultural and social backgrounds. Learning II implies a common 
appreciation of what learning is – which can no longer be postulated. But only if one 
is conscious about the fact that everyone has a different “sense making” [2] about 
what learning is, but that it still it remains learning, one can create a learning theory 
which is really different – in a way of a “difference that makes a difference” [2] 
which means to “define something in terms of its relationships using contrast and 
context instead of isolating it with a name” [3]. 

But not only does everyone have a different understanding of what learning is, 
definitions of learning within societies have also changed. A correlation between the 
definition of terms and social changes can be explained by means of the German 
expressions “Ausbildung” and “Abschluss”, the first one meaning apprenticeship, the 
latter documenting the successful training qualification. The words “aus” (ended) and 
“Schluss” (end) both stand for having finished something finally, so “Ausbildung” 

and “Abschluss” stand for a comprehension of learning as a clear-cut period, and a 
static content of knowledge – in German “Wissensbestand” which literally says: a 
knowledge which endures and is sufficient for the whole professional life. There is no 
doubt that this definition of knowledge does not fit the needs of a society, defining 
itself as a Knowledge Society. There is no cut, no time when learning is finished and 
working starts. A vita in which learning is limited to a defined period in life or in 
which attending university follows subsequent to school attendance, is no longer 
standard and will become more an exception than a rule. Periods of leisure, work and 
learning will fuse and alternate and knowledge is no longer only expert knowledge 
that is collected and transferred, not a static thing but a dynamic process. Lifelong 
learning is not a political or social phrase but a prerequisite to social participation.  

Of course there will still be information that constitutes a kind of basic knowledge, 
a background for understanding and reflecting historical and social development but 
„more and more of our knowledge [is] rapidly changing, complex, connected, global, 
social [and] technologically mediated“ [6]. Concepts for knowledge-based learning 
will have to come up to both, the new definition of learning (learning culture) and the 
new definition and emergence of knowledge. 

So prior to considerations about didactics, methods and contents there have to be 
ideas and concepts of how to enable and allow learning communities to recognize 
different premises about what learning is, and to set new, commonly found and shared 
context markers [2] as a pre-condition to reach a level of what Bateson defines as 
Learning III. 

And before asking what knowledge is and how to manage it, we should ask how 
we know, how knowledge comes to be, how we acquire knowledge. 
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2 Learning and Knowledge 

2.1  From “Knowledge-Transfer” to “Knowledge Generating”  

“Can we see a bigger picture; can we think about the way we think?” [3] 
 
Nora Bateson [3] says the moment you realize that you used to think about something 
in a special way but now start to think it could also be otherwise, that is the moment 
you have learned something.  

In Cybernetics and system theory both, individuals and systems are regarded as 
being homeostatic thus self-regulating systems. „Basically these systems are always 
conservative of something […] changes occur to conserve the truth of some 
descriptive statement, some component of the status quo" [2]. On the other hand, 
enhancement is transformation and learning is nothing else than to enhance oneself. 
Thus, new theories, didactics and models are always confronted with the implied 
antagonism or, to speak in Bateson’s words, with the Double Bind [2] of enabling 
transformation within systems being geared to Conservation. Conscious as well as 
unconscious acts are based upon (totally different) patterns and structures, that were 
imprinted in one’s memory while enhancing oneself and used to be productive and 
helpful within specific individual and/or cultural contexts. From a global point of 
view they can reflect only a marginal and distorted part of reality. „Culture and 
Religion filter and frame our perception“[3]. So “context of learning” can be 
something totally different depending on the various and different frames and context 
markers.  

The competency to learn to learn is demonstrated by the time learners are capable 
to transfer something that was learned within a specific context to another context. 
For example, within the context of school attendance, where there are clearly fixed 
guidelines as to what has to be learned when and where, someone can have made the 
experience that speaking about and explaining things to others makes it easier for him 
or her to remember things. Within the context of attending university, where it is 
expected to compile (given) workloads and module-contents in a self-managed and 
autonomous way, he or she will probably be open-minded about cooperative learning. 
Nevertheless, both contexts are based upon a common understanding of learning as 
knowledge transfer with the intent of being able to reproduce facts. It is exactly this 
aspect of internalized premises, where the definition of Learning III comes in. 
Whoever remains on a level of Learning II comes to an “economy of the thought 
processes” [2], premises proved to be helpful will be retained, others, following a 
structure of trial and error, corrected, but never frankly be called into question per se, 
in principle. One could assert that Learning II enables a transfer of knowledge on a 
different context, to change behavior to adapt the means to the end, but the premises 
underlying these actions will not be reflected, doubted or changed. But that is what 
makes up Learning III; context in this regard means internal premises with respect to 
their emergence and rootedness. 

Risku & Peschl [8] consider the premise, that knowledge is a thing that can be 
transferred from one person to another, to be the reason for being stuck halfway to 
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becoming a knowledge society. Only if such premises as well as their emergence and 
their consequences to all fields of economy, technology and science become known, a 
new comprehension of knowledge and of generating knowledge can come into being. 
Not till then can new forms of cooperative learning lead to cooperatively generating 
knowledge [8]. To capture such a comprehension of learning through a theory, and to 
implement it into the praxis of learning-course-offerings, science and didactics too 
have to become aware of their internal premises. They have to get rid of limitations, 
to step back and stand beyond innate contexts, to include interdisciplinary findings 
and hence reach Bateson’s Level of Learning III. 

Volkmar Langer [9], professor and education manager, cites in his inaugural 
speech a weblog-article by Donald Clark [13], according to whom only 10 
technological innovations caused more pedagogical changes in 10 years than ever 
took place during the last 1000 years. He listed asynchronous learning, hyperlinks, 
search and rescue, crowd sourced knowledge, network, blogging, micro-learning, 
games, tools and open source. Some of them I would not attribute to technology nor a 
time frame of 10 years, as for example approaches of learning through play, search 
and rescue, cooperative learning and the impact of being networked with peers can be 
found within the whole era of reform pedagogy which began approximately at the end 
of the 19th century [14]. Nevertheless, changes provoked through the potentials of the 
internet and hyperlinks and even more through what can be summarized as Web 2.0 
technologies, social media and “Openness” (OER, Open Courses, Open Licensing, 
Creative Commons and others more) have altered roles, requirements to and 
definitions of teaching and learning in formal and informal contexts fundamentally.  

Speaking of reform pedagogy leads to another correlation with learning in the 
clouds. What makes reform pedagogy differ from previous theories is that it is child-
oriented and allows children to play an active role instead of “being educated”. This 
can be translated into a wider context as learner-oriented. A similar shift can be stated 
regarding the leap from Web 1.0 to Web 2.0, centering on the user and turning users 
into producers – at least to give them the possibility to become active. Usability 
becomes a keyword. Both approaches challenge authorities and call the role of 
experts into question. Both call for a change of established roles. However, premises 
about the process of learning remain more or less unquestioned. But the most 
significant change and challenge is not the shift from teaching-orientation to learner-
orientation but the fact that learning communities in both, informal and formal 
settings became more and more heterogeneous in many aspects, as described above. 

The above mentioned impacts on learning like the call for lifelong learning and 
fast-paced changes and innovations in technology, as well in institutional as in 
workplace settings are only one of many reasons for a growing heterogeneity. Caused 
by altered and flexible roles (learner/teacher, expert/layman) and global and open 
access to many courses, not only the group of learners becomes more heterogeneous 
but also the group of those taking the most influential part in the Internet (which in 
turn has become the most important and most frequently used source for information) 
by producing and sharing information. This results in new competencies like being 
able to critically judge information and to get along with big data, and subsequently 
also widens heterogeneity by widening the digital divide. These facts have a heavy 
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impact on what learning has to be or, to the point, what it cannot be any longer: 
Unreflected and unquestioned transfer of knowledge. 

Buzz words like knowledge society, network society and their impact on and 
challenge to anyone producing and offering educational courses and learning-settings 
illustrate the importance of these changes to the whole educational system and to all 
sciences being engaged with learning and knowledge. Different approaches, not all of 
them new, try to meet and master these transformations, for example the method of 
learning by teaching[11, 12], the concept of the flipped or inverted classroom [10] 
and many innovations in the field of eLearning which meanwhile exceed former 
behavioristic learning scenarios and settings by far. On the other hand, they tend to 
produce another premise, on which many settings in the area of eLearning and 
learning environments in the cloud rely: That the efficiency of courses, methods and 
learning scenarios could be boosted (solely) through didactic designed 
implementation of new technology and tools. 

Connectivism as “A Learning Theory for the Digital Age” [4] joins in at exactly 
this point, as it focusses on the learning network as a complex system of 
interrelationships and not on learners, teachers and technological tools as independent 
parts or ends of a relationship. George Siemens [6] answers to the question what 
Connectivism is, that it is “the network itself” which, “in the form of technology and 
people, holds and filters knowledge and information.” That fits to Gregory Bateson’s 
words “you cannot study one end of a relationship and make any sense. What you will 
make is disaster” [3].  

2.2 Connectivism: Generating Knowledge in and through Learning Networks 

George Siemens’ [6] idea of “Rethinking Learning” expresses exactly what was 
explained above about the shift from Learning II to Learning III and why the first 
does no longer fulfills today’s requirements to learning in complex and heterogeneous 
communities and what the latter is about: “Exponentially developing knowledge and 
complexification of society requires nonlinear models of learning (process) and 
knowing (state). We cannot sustain ourselves as learning/knowing beings in the 
current climate with our current approaches. Networked (social, technological) 
approaches scale in line with changes, but require a redesign of how we teach, learn 
(and see learning), and come to know.” [6] 

Downes [5] wrote that according to connectivistic paradigm knowledge can neither 
be transferred, nor produced or constructed. Knowledge is, what grows and enhances 
while individuals and societies enhance through and in networks. Eventually, this 
means nothing else than to recognize heterogeneity as a resource for enhancement. 
Being enabled to include different contexts in innate experiences and therefore to 
become aware of premises underlying one’s own and others’ actions, communication 
and expectations. This enables thinking on the level of Learning III. Defining 
Learning III and defining what kind of knowledge emerges from it consequently leads 
to the question: “What skills do our learners need today?“ George Siemens’ [6] 
answer to this question is: “Pattern recognition, Network formation and evaluation, 
Critical/creative thinking, Acceptance of uncertainty/ambiguity, Contextualizing” [6]. 
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Peschl [7] gets down to a similar compilation of capacities. Necessary skills to 
generate knowledge are observing, making abstractions and inductions/classifications, 
profound understanding, developing and creating new knowledge and reflecting to find 
solutions; dimensions which „cannot be seen as separated from each other, as they are 
mutually dependent on each other.“  

The proclamation of a rethinking not only of what learning is, but consequently 
about the needs of new “knowledge skills” [6] consequently is the next step, before 
thinking about design, technology, didactics or new learning settings. Fitting to 
Bateson’s ideas, and taking into account today’s level of technology, he assumes that 
“from an epistemological and cognitive science perspective one has to shift the focus 
of attention from particular skills or competencies to the underlying cognitive 
operations”. I would go one step further and say, one has to shift the focus to the 
underlying patterns and premises of the cognitive operations, as those are responsible 
for the emergence of new (definitions of) competencies and enable us to see a need 
for them.  

Once these steps (rethinking learning, rethinking knowledge and rethinking 
competencies/skills) have consciously been considered, one can start to think about 
learning settings, which – consequently – have to be “performed in a collective 
setting” [7]. Connectivism as „A Learning Theory for the Digital Age“[4] therefore 
developed the concept of MOOCs – a model to generate knowledge in and through 
network. 

3 MOOCs 

3.1 Revolution or Evolution 

In 2010 Siemens [16] described MOOCs as “An online phenomenon gathering 
momentum over the past two years or so [… integrating] the connectivity of social 
networking, the facilitation of an acknowledged expert in a field of study, and a 
collection of freely accessible online resources [… that] builds on the active 
engagement of several hundred to several thousand ‘students’ who self-organize their 
participation according to learning goals, prior knowledge and skills, and common 
interests.”  

Since MOOCs emerged from the OER movement in 2008, they have become more 
and more popular, not only in academic discourses between learning theoreticians but 
meanwhile also to the general public, and especially to providers of learning 
environments and learning settings in the cloud. The New York Times proclaimed the 
year 2012 as The Year of the MOOC [15]. 

Siemens’ above description contains many aspects of what was described in 
chapter two as being crucial factors for a new learning culture that enables the 
generation of knowledge through Learning III. And it is obvious that questioning 
premises and rethinking learning provokes fear and offense, and meets with criticism 
in traditional settings and long-established institutions. 

A commonly used point of criticism is the immense rate of “drop outs” and small 
rate (especially in comparison to the number of participants and the claim of being a 
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massive course) of participants who complete the course. But acting on the 
assumption of a new learning culture, as described above, consequently brings about a 
challenge to traditional definitions of educational objectives and learning outcomes. 
Success can no longer be reduced to “finishing” a course within a fixed time by 
passing through a determined content. A course won’t end with a group of learners 
having gained or reached the same knowledge. It will have been successful if new 
knowledge has been generated, if each participant has enhanced his individual 
knowledge and shared it within the community. Heterogeneity of a learning 
community implies different criteria for success. Success is when knowledge has been 
shared and created and premises have become conscious and have been changed, 
when one succeeded in learning how to learn to learn. The point in time and the 
correlation to specific modules will be as heterogeneous as the learning community is. 

3.2 MOOCs, POOCs and the Needlessness of Prefixes 

Another highly controversial issue is the form and shape of MOOCs, expressed 
through prefixes or alteration of the acronym. Proponents of xMOOCs and cMOOCs 
both claim to have found the one and only MOOC-Modell, the former often accused 
of not being something new at all and just traversing conventional or even outmoded 
concepts into the clouds to save money; the latter accused of lacking didactics, being 
chaotic, unstructured and therefore overwhelming students instead of being conducive 
to learning processes. Others get to the conclusion that open online courses should not 

focus on being “massive” and instead try to become “personalized”: POOCs instead 

of MOOCs. They state that the great potential of digitalization remains unused as long 
as everyone is expected to learn the same thing in a uniform manner while having 
totally different preconditions and ambitions [17]. Even though this conclusion meets 
the arguments about a new learning culture presented in this paper, I am convinced 
that “massive” does not inevitably exclude personalization just as cooperative 
learning does not exclude individual learning. 

To judge or evaluate MOOCs with regard to the question of whether they (per se) 
are “something really new” or just “old wine in new skins” is therefore pointless as 
there is neither the MOOC nor does a label like c or m or POOC instead of MOOC 
guarantee finding the same or even similar didactics and methods within the course. 
On the other hand, it is quite easy to answer the question as to what will be needed to 
define what would turn an open online course into a course that meets the 
requirements of the above described learning culture and the level of Learning III and 

therefore would be “something really new”; or as to what would clearly hinder this.  

As worked out before, the main focus of a new learning culture (in which 
heterogeneity is regarded to be the source and potential to generate new knowledge) 
layers on a comprehension of learning as a process that enables becoming aware of 
previous premises and to create cooperatively new context markers as a basis for 
learning and generating new knowledge in networks. As this implies that traditional 
roles seem to merge, everyone in a learning setting can be regarded as a learner, as a 
part of the learning community. This has to be of greatest importance for the design of 
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learning settings and it consequently eliminates at this point all courses, which just 
transfer traditional lectures from the auditorium into the cloud. For the same reasons, 
courses that separate the (learning) participants from the (teaching/performing) 
lectures and exclude communication between those from the very beginning can 
evidently not lead to this comprehension of learning and creating knowledge. 

Another fact that was accentuated above is the dynamic of learning and knowledge 
creation, the definition as something that never ends, and that needs and constitutes at 
once permanent change and permanent discussion, reflection and calling of premises 
into question. A course that takes this demand seriously cannot “close its doors” after 
a limited time and cut off the conversations, the newly and commonly created 
knowledge and the environment where it took place and where networks arose. It 
must enable the development of a life of its own, that is not bound to and dependent 
on the initiator or institute that offered the course. This is possible and was 
demonstrated in one of the first MOOCs in 2008, the CCK08 about which Siemens 
[16] wrote: “We found quickly that the course took a life of its own as participants 
created Second Life meeting areas, Google groups to discuss certain topic areas, 
study groups for people in similar locations, Facebook groups, and so on. 
Additionally, the course syllabus was translated into at least five different languages 
as participants from dozens of countries around the world joined.” 

3.3 What a MOOC Can Be But Not Necessarily Is: Experiences in the Field 

“Participation in a MOOC is emergent, fragmented, diffuse, and diverse. It can be 
frustrating. It’s not unlike life.” [16] 

 
This chapter neither intends to present new results of empirical field investigation nor 
to analyze the different former level of education of MOOC-participants or the 
relation between registered participants and participants staying till the end of the 
course or going for badges. There is already plenty of evaluation and data available. 
What it will do is putting the above mentioned aspects, about what defines a MOOC 
as a tool enabling Learning III, into praxis context. This is done by setting in context 
the example of two MOOCs and the above worked out theoretical frame in order to 
analyze: 

─ What can be said about the role allocation within the course?  
─ Did the course offer the possibility to communicate with the lecturers? Did 

lectures engage in forum discussions? 
─ Did the course offer and encourage communication about expectations, about 

the understanding of learning and knowledge, before starting to deal with 
content? 

─ What about the syllabus – did it aim to generate new knowledge?  
─ What happened with “the interaction” and the content after the end of the 

course? 
─ What could be pointed out as something “really new”? 
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Canvas network [20] invites “let’s transform learning together” and defines itself 
as a platform that “gives teachers, learners and institutions alike the place […] to 
define the world of open online learning in a way that makes sense for everyone” and 
learning “a pretty great thing [that] when the people who provide and participate in it 
can interact in new, imaginative ways [.] gets even better”. This attitude matches the 
above statements and requests a closer look to some courses offered.  

The Canvas MOOC “College Foundations: Reading, Writing and Math.” [18] 
This MOOC aimed to provide “prospective college students with a primer in college 
level reading, writing, and mathematics”. It therefore offered standardized pretests 
and “self-paced learning modules” and stressed not to forget “the importance of 
human touch” and therefore to “oversee” the course and to be “available to assist and 
encourage students along their journey to college readiness”.  

The course forum was divided into an “introduction” forum and forums to discuss 
topics of the course-contents. Reading through the introduction forum shows that the 
instructor read and answered some of them, pointing out interesting aspects of the vita 
or asking for feedback. This communicates openness for not only teaching but also 
being curious to learn about and from others’ experiences. The question what learning 
and knowledge meant to the participants was not discussed or encouraged.  

The syllabus itself was very traditional. It focused on conventional methods and 
aspects to “college foundations”. Putting them into question or generating new 
knowledge was not in demand.  

The interaction took place within the canvas platform. One has access to it as long 
as one is enrolled (at Canvas Network). In case the provider would close its doors it 
would be lost. Discussion or learning groups via social networks were not encouraged 
and the communication, offered through the instructors was limited to asynchronous 
communication. 

Apart from rudimentary changes in role-(self)definitions, it could not be worked 
out that there had been something “really new” offered through this MOOC. 

The Canvas MOOC “Learning Beyond Letter Grades.” [19] 
Already the course’s name makes explicit that it did not aim to transfer contents but 
to put conventional methods about measuring and evaluating learning outcomes into 
question. The instructor introduced himself as a tour guide who is “learning 
alongside” the participants. Those were encouraged and invited to network; using 
different social media, such as a Google+ group established for this purpose and 
Twitter discussions as “opportunities to have ongoing and informal sharing and 
connections around the course topics.” Within the Google+ Group very soon different 
discussion groups and an intense network started to stay informed about and learn 
from each other’s professional and informal experiences around the topics. Also the 
instructor took an active part here and shared and asked for experiences and ideas. At 
the end of the official course he encouraged to “feel free to use this as a place to 
share your ongoing thoughts and efforts related to Learning Beyond Letter Grades.” 

The course provided various sources for information and discourses, supplemented 
by weekly live events. Those were not only presentations, followed up by an offer to 
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pose questions, but were real discourses in which participants were actively integrated 
and encouraged to influence the event with ideas, questions and feedback. The live 
events took place as Google+ Hangouts where they remain accessible. The 
conception of the live-sessions differed from “conventional ones” as it was not 
divided in separate parts of “presentation” followed by discussions or different ways 
to ask questions. It was more like a discourse where participants could join in at any 
time with questions but also with hints and own experiences which influenced the 
ongoing event as well as the conception and planning of further events. 

So really new about this MOOC was the active part and importance of 
communication which not only dealt with content but aimed to create new knowledge 
and to arrange for a sustainable and ongoing network process in addition to the 
MOOC. This met nearly all aspects described above as crucial for a MOOC that aims 
to fulfill the above discussed and highlighted aspects. 

4 Conclusion 

When Gregory Bateson [2] wrote in 1964 that Learning III is “difficult and rare even 
in human beings” he was surely right. Since then, many aspects influencing learning 
have changed and many theories and concepts have been developed, to meet these 
changes. But as described above they remained predominantly on a level of learning 
II. As long as learning settings and learning communities were situated in relatively 
narrow national, social and cultural contexts, this seemed to work more or less. But as 
soon as technologies and Web 2.0 opened new frontiers and learning was expected to 
become “global”, they no longer fit the needs and requirements of a global knowledge 
society any more. 

Connectivism, as a learning theory, is based on conclusions very similar to those 
Bateson found when defining the level of learning III. But at the time this learning 
theory emerged, at least the external preconditions for learning III had become “less 
difficult and rare” as Web 2.0, social media and networks, connecting learners from 
all over the world (or at least having the potential to do so), provide tools and 
technologies that may facilitate transferring theoretical descriptions into praxis.  

Nevertheless todays’ “global society” is still far away from global networking and 
realizing and transforming the potential of digitalization into praxis or even equal 
chances to education for everyone. Most approaches still remain on specific national 
or cultural levels and those, becoming open to a globally heterogeneous community 
of learners, rarely integrate or ask for cultural diversity in regard to previous learning 
contexts and underlying premises. 

Recent discourses and statements about connectivism, being a “really new” 

learning theory or not, and MOOCs being a “really new” learning concept or not, 
cover the whole range from euphoria to degradation. Neither one does justice to the 
changes in society and the resulting changes in needs and demands of learners in this 
dynamic and fast-paced process of innovations. To argue that connectivism does not 
meet one or several demands to be a theory or to bring about a paradigm shift, or 
MOOCs, to be nothing more than recorded videos of a traditional lecture where 
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support is limited to multiple-choice-questions and quizzes, is as indifferent and 
useless as to glorify MOOCs as a miracle cure to all current challenges universities 
are confronted with. Neither a new theory nor MOOCs are magic bullets, but 
probably forerunners of future scenery of academic learning where conventional 
methods no longer meet the needs. 

 
“We can’t see the way out yet because we are thinking within the existing structure. That’s 
why we are still having discussions about constructivism vs connectivism (or some such 
model). Connectivism is entirely different – not fixated on the learning model of ‘in head 
with aid of socialization’. Knowledge – and the affiliated concepts of learning and 
understanding – is a function of ‘the network’” [6] 
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Abstract. This research explores user persistence in a massive open on-
line course (MOOC) that was set up as an experiment before the French
Ministry of Higher Education and Research launched in October 2013
the French Digital University initiative–a French platform for MOOCs.
Persistence was looked into from the perspective of emotions. Digital
trail data, demographic data and data from six scales were analysed.
The scales were Positive Affect and Negative Affect Scales (PANAS)
plus the Flow in Education scales (EduFlow). Results show that many
registrants logged on, participated in activities and accessed resources
seldom, while a few persisted and were active. Correlations between per-
sistence and residence in Europe or Africa were found as well as patterns
relating to negative affect and to well-being, again linked to geographic
variables.

Keywords: Massive open online course,MOOC,Persistence,Well-being,
Affect, Flow.

1 Introduction

Massive open online courses (MOOCs) have become the trend in university
education and have ”taken universities in North America and elsewhere by
storm” [12]. This trend is spreading to France too where central policy is pushing
universities to endorse this form of e-learning. The French government adopted
a road map for its digital development [7] that led to the launch of a plan for
digital deployment in higher education, revealed on October 2, 2013, that in-
cludes a French Digital University (FDU). The FDU online courses are referred
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to as MOOCs which are delivered off a central platform by the French Ministry
of Higher Education and Research (MHER). The first phase in deployment was
a course on digital literacy, named MOOC iNum, that can be used to prepare
level 1 of a national certificate, the Certificat informatique et internet (C2i).
Accreditation for the certificate itself needs to be sought separately, by applying
for it at a certifying institution.

A team of researchers took on the task of assessing the pilot course for the
MHER. The report [5], which is a description of the project and its deployment,
including statistical data, was mostly used by the MHER as a step to validate
the FDU setup before its formal launch. The data collected on the applica-
tion running the MOOC was supplemented by data collected through several
questionnaires from scales to measure dimensions related to motivation, emo-
tions and self-efficacy beliefs. Digital trail data, demographic data and the data
collected through the questionnaires were later analysed in search of patterns to
better understand persistence of usage or lack thereof. This paper reports the
findings of these analyses.

2 Background

MOOC implementation, in terms of the learning paradigm that underpins the
way services are organised for the learners and the associated instructional activ-
ities, have been classified under two general categories: ”Connectivist” MOOCs
(c-MOOCs) in which learning is the outcome of knowledge collectively con-
structed by peers, and more ”traditional” MOOCs (x-MOOCs) in which the
dominating paradigm is one of knowledge transmitted from instructor to stu-
dent [3,12,16]. When a platform for MOOCs is set up, the learning paradigm
adhered to should in principal lead to choosing a Learning Management Sys-
tem (LMS), to be served through the Web with its e-services (modules), that
would support activities in accordance with the underpinning learning theory.
An instructor who may be able to make certain services available to learners
would then fine-tune the course design. For instance, a MOOCs LMS set up
with a c-MOOC approach in mind would have at its core, services and end-user
ergonomics that revolve around enabling learners to communicate among them-
selves, support each other, exchange ideas and co-create knowledge. This would
not be the core of a system set up with an x-MOOC approach in mind. In the
latter, static information that cannot be remodelled, such as videos of lectures,
would likely be at the fore.

When an LMS in set up with a social constructivist epistemology and an open
education initiative guiding choices, it is most likely that a c-MOOC implemen-
tation would be sought. Participating as a learner through the use of such a
platform requires of learners in addition to engaging in the activity individually,
to be active in contributing to online discussions, creating the learning mate-
rial as they go along and construct knowledge through peer supported and peer
supporting activities. Participants need to be self-directed learners who interact
in an open environment [16]. For peers to actively contribute to each other’s
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knowledge formation, motivational and volitional characteristics of learners’ en-
gagement and persistence need to be enabled by environmental conditions that
are favourable to agency. Research in these areas is needed to elucidate features
and learner characteristics that could lead to improving the learning experience.
Little empirical research to conceptualise and measure participation in open
learning platforms has been done despite its importance [1].

Implementation of the iNum course followed a c-MOOC approach, at least in
intention, referred to as following the principles of a ”self-telic” [4] functioning
system in which the driving force is produced by the interactions taking place,
primarily through learners’ contributions. Registrants in the pilot course were
asked to respond to questions from scales to measure various learner characteris-
tics in order to explore participation on the FDU platform. Limited participation
in the iNum course led to picking out data regarding three scales and to analyse
their correlations with digital trail data and demographic data. These scales are:

1. Positive Affect and Negative Affect Scales (PANAS) [18], transposed to
French by Bouffard and Lapierre [2]. Positive and negative affect are two
decisive dimensions of mood.

2. EduFlow [9] which bears on the state of flow in educational contexts. It is
measured through four dimensions that constitute a sub-set of Csikszentmi-
halyi’s [6] nine dimensions, refined for the purpose [9,8]. The four dimensions
are cognitive absorption i.e., feeling in control of the activity one is in as a re-
sult of knowing that the activity is doable and that one’s skills are adequate,
producing no anxiety nor boredom (D1); an altered perception of time i.e.,
feeling of timeliness which is the result of being intensely focused on one’s
present activity (D2); loss of self-consciousness i.e., not being concerned with
oneself (D3); well-being i.e., being outside of daily reality to a degree that
one feels ecstatic (D4). Flow is a subjective state of engagement in activity.
It is a state of strong absorption in the activity that results from intrinsic
motivation to engage in it for the pleasure that the activity affords. With
such motivation, it is the state itself that is the reward for the activity.

2.1 iNum, the Pilot MOOC

Sakai (version CLE 2.9) was the platform used to manage the course. The course,
named Digital Identity (Identité Numérique, abbreviated to iNum), lasted from
may 6 to july 18, 2013. Activities in iNum revolved around four core tasks:

1. Creating one’s digital identity
2. Starting one’s e-portfolio
3. Creating an object through collaboration and setting out to communicate it
4. Writing a guide to using an online social network

According to the MOOC’s designers, these activities are guided by a learning-
by-doing approach. A fortnight separated each task deadline. In between, it
was expected that learners would engage in developing their skills needed for
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successful completion of the task. Learning could involve individual activities
which could last beyond the deadline for each task, but other activities were
expected to be done collectively before the due date. Instant messaging, forums
and document sharing areas served for discussion and sharing to accomplish
these. Developing each competence involved three or four focused activities and
a multiple-choice test for self-assessment. Students were encouraged to write
up a summary of their activities in relation to the skills they were to develop.
Documenting their learning would be helpful if they intended to seek certification
once the course was completed.

Launching the iNum course was preceded by an information campaign. In-
formation on MHER’s website was relayed through Twitter and Facebook, the
network of C2i contacts of French universities, the eLearning Africa network,
French overseas embassies, the Agence Universitaire de la Francophonie (AUF),
etc.

The campaign was effective to the degree that the FDU team decided to close
enrolment sooner than planned, out of fear of being overwhelmed. Registration
was open from April 10 to 24, 2013. Closing the course to further enrolments is
somewhat paradoxical for a MOOC. Though this should not be of much concern
under the circumstances of a pilot experiment, it nevertheless had its conse-
quences. The population breakdown (see further along) may be a reflection of
where the campaign to promote MOOC iNum hit first or strongest.

2.2 Linking Affect, Flow and User Persistence

Engaging in a MOOC is the result of a decision made by individual learners
for whom motives are not the focus of this article. Persistence of learners in a
MOOC however, which is central to this article, could be a concern. Accounting
for both would help to better grasp reasons for dropping online course activities.
Research has shown that large numbers of users drop out of MOOCs, some-
times very early after having registered. The numbers of those who persist and
complete their course has sometimes been pointed to as a weakness. In a study
conducted on HarvardX and MITx courses hosted on the edX platform [10],
the authors insist on the fact that percentages are not numbers. Although 5%
of typical registrants completed courses, the numbers of certified participants is
high. 43,196 registrants were certified during the 2012–2013 academic year. The
debate seems to miss the point. It is not a question of how many people access
courses or end up with a certificate or credits for it; rather, the concern should
be how adequate the MOOC environment is in satisfying participants’ goals and
conditions for learning. This is where improvement can take place.

Remaining an active participant in a course i.e., moving through stages of en-
gagement until the point of course completion, is a matter of the adequateness
of the learning environment combined with the learner’s dispositions. Both the
learning environment, which includes media used, content, quality of interac-
tion and so on, and learner dispositions, are interdependent. They are mutually
forming. The environment will affect learner motivation and volition; in turn,
these will affect learner participation and interaction. Interactions, as part of the
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environment, will in turn affect the dispositions of other participants which again
will interact and contribute to reshaping the environment, and so on. A c-MOOC
in principal should be more susceptible to changes and malleable as its design
follows from the idea of participants co-creating through their interactions.

Our research strives to bring awareness to the need to explore facets of learn-
ers’ dispositions as this could contribute to MOOC course designs that are
favourable to the learning experience. The exploration of affect and flow can
inform about the learning experience to help elucidate reasons for which reg-
istrants leave a course. Pekrun et al. [14,13,15] link emotions and cognition in
learning contexts. PANAS in combination with EduFlow enable measuring the
main components of well-being, those of affect and flow. The hypothesis for this
research was that a relation exists between the emotional experiences of learners
and their persistence in participating in the MOOC they enrolled in.

3 Methodology

Participants received an e-mail with a request to take part in a survey just before
the end of the course. A link in each e-mail pointed to a webpage with the survey
questions. Each link contained a unique token associated with that person’s e-
mail address. This enabled sending reminder requests only to registrants who
had not yet responded. Commitment to confidentiality was given in the e-mail
inviting participants to take part in the survey as well as on the LMS.

3.1 Analysis Procedures

Analyses were accomplished using SPSS (version 22). Analyses of data describ-
ing the population included: age, gender, country, student or professional status
(ICT related profession, education related profession, retirement, leave for train-
ing, part-time), level of formal education, time the registrant expected to spend
in the MOOC, and reasons for dropping the course. Digital trail data such as
the number of visits to course areas, activity in each course area and content ac-
cess were analysed as well as their relations to the demographic variables. These
analyses were followed by the verification of internal consistency of responses to
the PANAS and EduFlow scales. Analyses of correlations between data from the
scales and digital trail data as well as with demographic data were followed up
with an analysis of variance.

4 Findings

During the period open to registration (April 10–24, 2013), 1,189 persons regis-
tered out of whom 326 accepted to respond to the questionnaires. An analysis
of frequencies enabled to determine a typical registrant profile. The typical reg-
istrant is a male (66.7%) who is not enrolled in a formal education programme
(62.6%) nor any other course (77.0%), who owns a master’s degree (42.5%) and
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who is between 31 and 39 years old. This profile fits 29 cases, representing 8.9%
of respondents. This points to the variety of users and to the limited significance
of a description of a typical user in iNum.

The country of residence of registrants was France for 17.9% and a similar per-
centage resided in Senegal. Following were Morocco (14.4%), Cameroon (13.3%)
and Burkina Faso (12.3%). Apart for those registrants from France (a negligible
number from Belgium, Canada and Switzerland; four in total), all others were
residing in African countries. This may have been the result of the networks in
Africa being quick in relaying the information about the opening of the course.
Relaying networks in other parts of the world may have disseminated informa-
tion later. By the time they did, registration may have no longer been possible
(cf. Sect. 2.1).

Analysis of digital trail data reveals that of the 1,198 registrations, 272 never
returned to the platform. There was less dropping out of registrants over 40
when testing for differences between age groups (χ2(2) = 8.6, p < .05). There
was no effect of gender on the number of times users logged on to the platform
(χ2(3) = 2.16, ns) or renounced participating in the course (χ2(1) = 0.19, ns).
Of the 917 registrants who did return, 885 accessed the main course area (some
had directly accessed task areas without passing through the main course area),
706 persons engaged in activities and 677 consulted resources in the main course
area.

Fig. 1. Frequency of Users in Relation to the Number of Times They Logged On

The frequency of users in relation to the frequency of times they logged on;
in relation to the frequency of activities they engaged in; and in relation to the
frequency of resources they consulted, are all similarly distributed. Many users
logged on, engaged in activities and accessed resources a few times, while a few
users who logged on, engaged in activities and accessed resources many times.
25.4% of registrants logged on 3 times or less while only 27.4% logged on more
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Fig. 2. Frequency of Users in Relation to the Number of Activities They Engaged In

Fig. 3. Frequency of Users in Relation to the Number of Resources They Consulted

than 30 times (see Fig. 1). This same pattern is noted in Fig. 2 and Fig. 3,
pointing to a general tendency in usage of the MOOC.

Analyses point to differences between the number of times registrants logged
on and geographical variables. To explore these variables, three geographical
zones were defined: one including the countries in sub-Saharan Africa, one in-
cluding countries in the Maghreb, and one for those in Europe. The division
into these zones was based on what could be considered as roughly correspond-
ing to cultural differences related to the history of French colonialism in these
zones. Results point to statistically significant differences between the num-
ber of times registrants logged on to the MOOC and the geographical zones
(χ2(6) = 19.32, p < .01). The frequency of European residents who logged
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on to the MOOC more that 30 times was higher than that of the African
residents (sub-Saharan and Maghreb). There is also a statistically significant
difference between abandonment numbers of users and the geographical zones
(χ2(2) = 6.95, p < .05). European learners not only visited the MOOC more
often as we saw earlier, they also dropped the course less often.

No relations were found between users who were also students in other insti-
tutions and the number of times that users logged on (χ2(3) = 4.01, ns), nor
between these students and abandonment (χ2(1) = 2.62, ns). Concerning aca-
demic degrees held by users, there were no relations found between these and
the number of times that users logged on (χ2(9) = 8.41, ns), nor in relation to
abandonment (χ2(3) = 1.28, ns).

4.1 Analyses of Affect, Flow and User Persistence

Internal consistencies of the PANAS and EduFlow scales were verified, they are
presented in Table 1.

Table 1. Internal Consistency of Scales

Scale n α

Positive Affect (PANAS) 47 .86
Negative Affect (PANAS) 43 .90
Cognitive Absorption (EduFlow D1) 63 .71
Altered Perception of Time (EduFlow D2) 63 .79
Loss of Self-Consciousness (EduFlow D3) 65 .88
Well-being (EduFlow D4) 64 .88

Descriptive statistics for scores obtained on the PANAS and EduFlow scales
are presented in Table 2.

Table 2. Descriptive Statistics for Scale Scores

Scale Min Max M SD

Positive Affect (PANAS) 1.00 5.00 3.64 0.86
Negative Affect (PANAS) 1.00 5.00 2.07 0.97
Cognitive Absorption (EduFlow D1) 1.50 7.00 4.47 1.29
Altered Perception of Time (EduFlow D2) 1.00 7.00 4.51 1.50
Loss of Self-Consciousness (EduFlow D3) 1.00 7.00 4.12 1.67
Well-being (EduFlow D4) 1.00 7.00 4.46 1.52

Before testing for correlation, logarithmic transformation was used to nor-
malise the digital trail data after skewness and kurtosis were checked. A cor-
relation exists between the number of times users logged on and the altered
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perception of time dimension (D2) of flow. Users who had an altered perception
of time also logged on to the MOOC more often (r = .25, p < .05). Activity on
the MOOC and the number of consulted resources are negatively correlated with
loss of self-consciousness (D3 in EduFlow). This could perhaps be explained by
the fact that the LMS design and setup were inadequate in providing a ’con-
nected’ experience. Users may have been more self-conscious, assessing how they
appear to others as they sought ways to be seen and recognised as worthy in-
terlocutors in an environment that was deficient in providing for connectedness
[5]. The lack of possibilities to share and communicate among peers, qualifies
the platform as an x-MOOC type [17], contrary to the declared intention of its
planners.

Differences in patterns concerning the number of times users logged on and
persistence, while accounting for users’ residence, was the next step in the ex-
ploration of correlations. Correlations were sought between the sub-groups of
users residing in Europe and African regions with affect and flow dimensions.
Differences were noted and confirmed through analyses of variance (ANOVA).
A statistically significant difference in emotions exists between European and
African residents (F [2, 61] = 3.55, p < .05). European users had less negative
affect when learning in the MOOC than Africans from the Maghreb and sub-
Saharan Africa. While the African residents had more negative feelings, they also
experienced enthusiasm, comfort and wanting to share feelings (see Table 3). As
the ANOVA confirmed, this well-being dimension of flow (D4 in EduFlow) was
stronger than that felt by their European counterparts (F [2, 64] = 5.74, p < .01).

Table 3. Means and Standard Deviations for Emotional Dimensions Differentiated
According to User Residence

Scale User Residence M SD

Negative Affect (PANAS)
Europe 1.68 .76
Northern Africa (Maghreb) 2.62 1.13
Sub-Saharan Africa 2.16 .98

Well-being (EduFlow D4)
Europe 3.57 1.42
Northern Africa (Maghreb) 5.00 1.63
Sub-Saharan Africa 4.81 1.38

5 Discussion

It may seem contradictory to have negative feelings while experiencing well-
being. Taking a closer look at what is being explored in these dimensions, nega-
tive affect is conceived as stress, fluster, guilt, threat, hostility, irritation, shame
and anxiety that may have been felt by the user, in this case when using iNum
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MOOC. Well-being in EduFlow is conceived as enthusiasm, comfort and wanting
to share one’s feelings with others, experienced while learning. It is plausible
that users may have had momentarily felt negatively while still experiencing
enthusiasm, comfort and eagerness to share the experience of learning in the
MOOC. The Negative Affect scale in PANAS accounts for sporadic feelings,
while EduFlow measures a continuous state. The eagerness felt by the residents
in African regions may be understood as a feeling of being part of something
innovative and exciting, to the extent that it links the user with an activity that
has aura and value, perhaps even through connotations to prestigious institutions
in countries looked up to. But this will require further exploration. Well-being
could have been specked with frustration due to the absence of support to provide
for connectedness [5]. This explanation also corroborates with the absence of loss
of self-consciousness mentioned earlier.

While well-being was experienced by the African residents, it appears not to
have been sufficient to sustain activity and to encourage persistence. African
residents logged on less often and were more prone to drop out of the course.
This may point to the inability for the learning environment, through its design,
to provide for the needs of participants with different cultural references. As
MOOCs are products of wealthy institutions in so-called Western countries, they
are an expression of conceptualisations that are typical of them. People living in
other cultural environments may not feel ’at home’ in unfamiliar environments,
even if they may be enthusiastic about being able to experience them, like one
may feel when traveling to discover a new country for the first time.

It is also worth noting that as the MOOC was an experiment with a limited
number of users, users were probably not representative of future course enrolees
on FDU; not in terms of regional distribution nor in terms of numbers, as regis-
tration was closed earlier than expected, two weeks after registration was opened
(cf. Sect. 2.1).

6 Conclusions

This research attempts to provide insight into learners’ emotional experiences
and the relation that such experiences have with persistence within an open
online course. Though the experimental course was not massive in terms of the
number of participants, it did offer an opportunity to explore facets of learn-
ers’ experiences in an emerging e-learning environment and their relation to
hanging in or dropping out of the course. Furthermore, linking emotions to
cognitive activity is a step towards understanding the effects of opening up
e-learning to massive enrolment and the reasons that enrolees leave a course
before it ends. There is a subtle difference between registering for a course and
enrolling in it that can be made by distinguishing between those who just register
and those who actually explore available resources and further move to become
active learners plus interact with others in the process. This research highlights
this subtle distinction by providing insight to the patterns of engagement with
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the online course. Few users engage in frequent access, activities and resources,
while many engage only scarcely. To further understand user persistence, future
research could explore well-being in conjunction with interest, motivation and
strategies used to regulate one’s learning [11], as these are crucial to active
engagement and persistence, and to the effectiveness of the process.
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Abstract. In this paper we focus on an approach to using cloud-based (Web 
2.0) tools for MOOCs applying a new version of an innovative architecture for 
‘cloud learning activities orchestration’ (CLAO). This works presents the 
CLAO, and examine its effectiveness for the use of learning activities in the 
cloud for MOOC experiences, presenting results and findings. Having per-
formed learning analytics to examine the actual behavior of learners using the 
CLAO, we present results describing how learners evolved, after doing several 
learning activities, to a more elaborated and meaningful use of the cloud-based 
tools. These results contribute to a better understanding of the use of a cloud 
education environment in three MOOC courses with different topics (Medical 
Urgencies, Introduction to E-Learning and Cloud Tool for Learning Activities), 
and will enable further discussion and insights to improve methodological and 
orchestration strategies, and the use of innovative cloud-based tools in future 
MOOCs.  

Keywords: Cloud Education Environment, MOOC, E-Learning, Learning  
Analytics, Learning Orchestration, VLE, Cloud-based tools, Web 2.0. 

1 Introduction 

Over the last years, massive open online courses (MOOCs) have become increasingly 
interesting for students, educators, educational institutions, and researchers.  Recent 
results from Coursera and other initiatives are very encouraging but have also raised 
various issues in terms of a sustainable business model and of the very high dropout 
rates during the course of the MOOC or even people who have registered but never 
participated [9]. 

Latin America has shown great interest in MOOCs, so Galileo University has 
launched an initiative called ‘Telescope’ to host multidisciplinary MOOCs. Descrip-
tion of the initiative and first experiences can be found elsewhere, in [9], [11], [14]. 
The proposed initiative became increasingly popular, and many professors and learn-
ers were attracted from over 20 Iberoamerican countries. 
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This work presents the latest version of our architecture [2] to deploy and orches-
trate innovative learning activities (LA) using cloud-based tools (CBT). We present 
its use within 3 MOOC experiences, and the results of orchestrating learning activities 
that use CBT. More specifically, we have performed learning analytics of the users’ 
behavior while they have done the aforementioned learning activities. We have ana-
lyzed the learners use the proposed cloud tools, and by some measures have identified 
how elaborate and complex is the work the learner has done with the tools. Finally we 
present the lessons learned, the improvements that we have made through the tests, 
and the pending improvements.  

Results are from three MOOC experiences in the Telescope project at Galileo  
University, Guatemala. Galileo University is a technological university with the  
region’s largest tradition in computer science. The Telescope project is an initiative 
carried out by the Galileo Educational System (GES) Department, which does  
educational technology research and development (R&D) at the university. 

The remainder of the paper is structured as follows: Section 2 outlines a proposed 
cloud learning activities orchestration (CLAO) architecture; Section 3 briefly describes 
three MOOCs courses and their learning activities; Section 4 presents results from 
CLAO test results, explaining user’s identified usage patterns and lessons learned;  
finally, Section 5 presents conclusions and future work with CLAO architecture. 

2 Cloud Learning Activities Orchestration (CLAO) 

Learning Orchestration (LO) is defined in [3] as the process in charge of productively 
coordinating interventions from learners across multiple learning activities (LA) [15]. 
The process of LO is based on teacher's functions, such as defining activities and 
evaluation rubrics, monitoring individual or group activities, and adapting deadlines 
and workload.  In order to manage the orchestration of LA based on Web 2.0 tools 
(CBT) creating a truly cloud learning environment (CEE) [1,2], an infrastructure was 
created which we call cloud learning activities orchestration (CLAO). CLAO is de-
signed to handle all the logic of communication, authentication, and integration with 
services and tools on the cloud and to provide a friendly user interface through a uni-
fied workspace environment. It enables teachers and students to interact with CBT 
used for LA. With this architecture implemented, CLAO manages the bureaucratic 
and complex work of orchestration in a distributed environment. The teacher can then 
devote her attention to the students and activities as mentioned in [3].  As presented in 
Figure 1, the architecture built for the CLAO consists of the following main layers: 
learning activities orchestrator (LAO); cloud interoperability system (CIS), and learn-
ing environment connector (LEC). 

Learning Activities Orchestrator (LAO): This component constitutes the user interac-
tion layer of the CLAO architecture (interface and interaction). It presents the  
“one-stop shop” for students with a description of the LA and an entry point to the 
CBT (e.g. Mindmister, Google Drive). Once the user is identified in the system,  
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she can begin exploring the assigned LA in each course. Each LA presented to the 
student has a description, assessment rubric, examples, and entry point to the assigned 
learning CBT. LAO user interface creates a visual interface that is connected to the 
cloud tool, including features allowed by tool public API (e.g. in Google Drive, the 
online document editor embedded into the LAO and main controls such as ‘create a 
document’). Tools and activities are configured by a professor who is also capable of 
creating students groups within a course. Assignments completed in such a tool can 
be sent to the LMS. Once students have finished their assignments with a tool, they 
can send them to the LMS for the professor to assess them.  Figure 2 presents the 
LAO user interface. The process is organized as follows: it begins with the learning 
activity description, and then is given a list of CBT to be used for the LA. When the 
learner wants to use a CBT, a resizable window within the LAO will come up to op-
erate with tool, allowing easy return to LAO’s main UI. It is even possible to maintain 
more than one tools open in a multi-window presentation, although provider restric-
tions restrict user to just one window per tool. Having multiple windows helps  
students to go back and forth easily from tools while working in LA that require the 
use of multiple tools. 

Learning Environment Connector (LEC): This component is used for integrate the 
CLAO architecture and the monolithic learning management system, providing a  
single user authentication. Examples of interaction between systems are user authenti-
cation (single sign-on), session management and assignments. 

Cloud Interoperability System (CIS): This framework is the core component of the ar-
chitecture [2], is named for the ability to integrate, reuse and personalize each of the 
CBT or services that will be added to CLAO. It achieves this interoperability through 
a semantic definition of services and definition and through definition of a common 
language of communication. The CIS component is divided into four layers: (a) the 
communication layer; (b) the authentication layer; (c) the analytic layer; and (d) the 
business layer. The CIS is based on Symfony2, a Web development framework 
(PHP); CLAO extends Symfony2 by implementing a custom bundle. The communi-
cation layer (a) in CIS identifies each CBT that can be used for learning, and for each 
of these tools prepares a custom integrated service communication bundle. Within this 
layer, tracking data are sent to be stored and used by the analytics layer. This layer 
performs all the API requests between the CIS and the CBT public API. The CLAO 
architecture has an authentication layer (b) that handles the required tokens exchange 
for application authentication, as well as the correspondent learner authentication to-
wards the CBT. The analytics layer (c) records user behavior and interaction data 
from the CBT, and sends these data to cloud-based storage (Google Fusion Tables) 
for further analytics processing. 
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Fig. 1. Cloud Learning Activities Orchestration (CLAO) Architecture 

User sessions and activities within CLAO are also recorded by the services pro-
vided by Google Analytics (GA), by feeding of customized data related to the LA and 
learner. Each time a user enters into the CLAO, a session is recorded in GA (accord-
ing to GA, a session currently stands for uninterrupted activity for no longer than 30 
minutes [16]). Additionally, we have added a recording script at LAO, which sends 
LA per tool, by tracking user window focus in a given tool. The recorded data provide 
useful information about usage analysis, collaboration level, and behavioral patterns 
in the cloud tools. All actions that the cloud service makes available are retrieved via 
this layer. The customized data feed we have made enables GA to provide time spent 
per session per tool; the limitations are that GA can give back user information only 
in an hour frame (i.e. from 12:00 to 13:00 hours), and that GA time cannot yield a 
more granular style. The business logic layer (d) creates interaction between the cloud 
tool interface and the LAO interface presented to the user. This layer identifies the 
business logic of each cloud tool; this business logic is then used by the communica-
tion layer—for instance, it is possible to add an idea to a mindmap through the CBT 
public API when a UI is presented at the LAO to do so. The business logic layer also 
handles the CLAO storage, for management of assignments, tools and user relation-
ships. A complete description is presented in [2]. Finally, is relevant to note that 
CLAO architecture runs over a cloud infrastructure of Amazon’s Elastic Compute 
Cloud (EC2) [10]. 
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CIS services modules: The single components of CLAO are the CIS service modules. 
These modules are prepared for each one of the identified cloud tools used for learn-
ing activities. Each module is a bundle prepared with the Symfony2 framework,  
implementing the functionality of CBT's interfaces. A CIS service module is prepared 
with the elements described by the public API of the CBT (e.g. Dipity, SoundCloud, 
Cacoo, MindMeister). A CIS service module adopts the functionality provided by  
the API to enable professors to define the various activities in their own learning  
environment. 

Each CIS service module uses each of the layers provided—communication, busi-
ness, authentication, and analytics—and communicates with the service tool indepen-
dently. Authentication is prepared according to the service method (e.g. OAuth, URL 
Tokenized). The business layer plays every CRUD operation upon the activity type 
(e.g. creation of a document). Figure 3 shows the representation of each cloud service 
represented by a bundle, describing interaction. 

3 MOOCs Implementation: Description of Courses 

The Telescope’s MOOCs’ 2013 experiences presented in this paper cover the follow-
ing courses: (a) Cloud-based (Web 2.0) Tools for Education; (b) Introduction to  
E-Learning, and (c) Medical Urgencies. These courses had more than 6,000 enrolled 
students and drew learners from more than 15 countries, including Spain, Mexico, 
Guatemala, Colombia, and Peru.  

Participants were equally distributed in gender, with an age average of 30 years 
(SD = 10.63) for courses a, b and c. Participants who visited the contents of the course 
at least once represented 60% of the total enrolled users; on average across the  
three courses, less than 10% of those active participants completed and approved the 
course. Interestingly, more than 70% of all the participants that this was their first 
MOOC experience. 

The three courses take an xMOOC pedagogical approach (cognitive-behavioral 
teaching model): the MOOC courses have been prepared with a peer assessment type 
of evaluation and include a collaboration approach of question and answer (Q/A) fo-
rums with a support of four tutors. The courses have been designed with four learning 
units (one week per learning unit); each unit includes an introduction describing the 
main objectives and learning activities, presentations displaying the content, and short 
videos representing the main resources of the learning content.  Each of the learning 
units has between two to four activities that are part of an evaluation rubric divided 
between peer assessment and tutor review of the work. Table 1, summarizes the three 
MOOCs’ experiences, including the final product that students are expected to 
achieve. 

Learning activities presented in MOOC courses are detailed in Table 2. This table 
presents the instructional objective, the activity, and the cloud-based tools (Google 
Drive document editor GD, MindMeister mind maps editor: MM) used within the 
proposed CLAO architecture to complete the activity. 
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Table 1. Description of MOOC experiences 

Learning 
Experience 

(a) Cloud-based Tools 
for Education 

(b) Introduction to e-
Learning 

(c) Medical Urgen-
cies 

Learning and in-
structional objec-
tives 

Understand how to in-
clude innovative learn-
ing activities using 
Web 2.0 tools and ap-
ply this knowledge in 
an online course 

Understand the e-learning 
fundamentals, the related 
concepts and tools; apply 
knowledge by designing 
an online course 

Understand basic 
skills in first aid 
techniques and apply 
knowledge to design 
a basic handbook for 
kids 

Final product Define learning activi-
ties using CBT for on-
line courses 

Create an Online Course Production of  a short 
tutorial for kids 

Course offered September 2013 October 2013 November  2013 

Table 2. Instructional activities and selected cloud-based tools 

Instructional 
Objective 

Learning Activity Title (Google Drive (GD) or 
MindMeister (MM)) (Total Student Assignments) 

Demonstrate an understanding of unit 
contents 

(a.1) Benefits of learning in the cloud (GD) (219) 

Acquire content (a.2) Presenting a project with three innovative tools 
(MM) (111) 

Demonstrate an understanding of unit 
contents 

(b.1) Preparing a presentation on basic LMS func-
tionality (GD) (161) 

Learn-by-doing activity: create, produce 
the course based on content templates; 
design and build an introductory unit 
including a welcome video-message. 

(b.2) Producing my first virtual course (GD) (72) 

Structure for knowledge representation (c.1) Creating my first mental map about medical 
emergencies (GD, MM) (83,71) 

Structure for knowledge representation (c.2) Accident prevention measures (GD,MM) 
(43,47) 

Learn-by-doing activity (c.3) Handbook for kids: "What to do in an emergen-
cy"(GD,MM) (56,58) 
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4 CLAO Test Results, Patterns Identified and Lessons Learned 

The overall goal of the experience was to gain insights in how learners used the CBT 
enabled in CLAO for the 3 MOOCs, identifying usage and failure patterns in the 
learning activity and how effectively these tools were used. This identification will 
lead us to further improvement of the CLAO architecture. In LMS, the modified  
version of the .LRN LMS [17] was used and integrated using the LEC. Learning ana-
lytics is moving forward outside closed learning management systems [7], towards 
such environments as CLAO. The CIS analytics layer (described in section 2) was 
used to explore data about the user experience, based on previous conclusions in [4], 
[5]. In terms of learning analytics, the authors in [6] describe the four stages involved 
in the analysis: awareness, reflection, sense-making, and impact. In this sense, expe-
riences prepared with the CIS analytics layer focus on the reflection stage, and our 
aim is to provide teachers and researchers with valuable information on how students 
interact with CBT when performing a learning activity, and examine at the same time 
the effectiveness of the proposed cloud-based tool for learning and the CLAO unified 
workspace environment. This experience is also intended to provide experiences with 
MOOC extending the work in [8].  

The procedure conducted for this study was: following the basic enrollment and  
introduction steps presented in similar experiences [9], seven innovative learning ac-
tivities (see Table 2) using two CBT (Google Drive editor GD and the mind-mapping 
tool MindMeister MM) were prepared in the CLAO architecture. Information pre-
sented was extracted from the CIS analytics layer dashboard.  The three courses,  
described in Table 1, were executed in sequential order, providing feedback to the 
next course, thus improving the learner experience and data gathering (each group has 
a different group of learners). 

For online document editor (GD), data generated from the CIS analytics layer is 
presented in Table 3. Some of the relevant identified variables for analysis are: num-
ber of words; number of paragraphs; revisions (number of editions in document); 
change rate between revisions; time used to complete the activity; number of sessions 
(NS) in the CLAO, and average time per session in minutes (TPS) where a session 
stands for use of GD in the CLAO with inactivity less than 30 minutes. The most im-
portant results from data generated, according to number of words, revisions, and TPS 
are the following: In MOOC activity (a.1) it was identified that students were not us-
ing the cloud-based tool directly, and the ones who used it through CLAO presented a 
small number of revisions, indicating possibly that they basically copied their final 
work from an offline document editor, and did not at all use the GD/CLAO interac-
tion layers. For MOOC activity (b.1) results from Table 3 present a slightly better use 
of the CLAO, with an increased TPS. In (b.2), CLAO usage is improved in all  
observed variables. Interestingly, the same pattern is identified for MOOC (c), begin-
ning with learners with fewer revisions in (c.1), for (c.2), with the use of GD  
increased significantly in (c.3); the results are in Table 3. These first results reflect a 
behavior in which the learners, as they grow more “used to” the CLAO and cloud-
based tool, make a more enhanced and meaningful use of the tools. 



 Cloud Learning Activities Orchestration for MOOC Environments 33 

Table 3. Results for Google Drive–based activities generated by CIS analytics layer 

Activity Revisions Total words TPS 

a.1 M=1.08 (SD 0.37) M=525 (SD 648) M=5.44 (SD 3.56) 

b.1 M=2.51 (SD 1.58) M=736 (SD 599) M=25.27 (SD 47.53) 

b.2 M=3.60 (SD 3.17) M=2237 (SD 1505) M=66.09 (SD 170.66) 

c.1 M=1.94 (SD 1.25) M=916 (SD 1011) M=41.39 (SD 57.22) 

c.2 M=1.33 (SD 0.71) M=547 (SD 249) M=58.66 (SD 67.20) 

c.3 M= 3.2 (SD 1.58) M=1438 (SD 542) M=54.76 (SD 72.71) 

For the online mind map editor tool (MM) the following metrics were evaluated: 
total number of changes; number of first ideas (NFI); number of ideas in further depth 
level, (NFD; from 2nd level and further levels); time used to complete the activity; 
number of sessions (NS) in the CLAO, and average time per session in minutes 
(TPS). An exploratory activity with mind maps was prepared in activity (a.2), in 
which students were using the tool but the final work was not linked with the CLAO; 
results in number of ideas were (M = 16.73, SD = 13.81). In MOOC (c), a new im-
plementation was made, activating the learning resource (mind map) directly in the 
CLAO; students started the mind map in the CLAO, and all related information was 
stored by the CLAO analytics layer. Activities are presented in Table 4, where (c.2) 
and (c.3) show an interesting increase in mind maps metrics, exposing how students 
learned to use the tool via LAO’s UI. Once learners have an experience with MMs, 
they use it to create more elaborate work. 

Table 4. Results for mind-map-based activities generated by CIS analytics layer 

Act. No. ideas NFI NFD TPS 

c.1 M=15.77 
(SD 21.32) 

M=8.72 (SD 2.46) M=9.97 (SD 19.89) M=55.30 (SD 69.78) 

c.2 M=67.57 
(SD 70.18) 

M=5.07 (SD 0.88) M=61.62 (SD 70.87) M=40.07 (SD 63.98) 

c.3 M=65.71  
(SD 40.03) 

M= 5.44 (SD 1.89) M=59.27 (SD 38.90) M=50.18 (SD 59.20) 

 
The CIS analytics layer made clear how students used the CLAO and related tools, 

identifying failure/success patterns. A general pattern is evident: as time passes in the 
course, and learners grow used to the CLAO and related cloud-based tools, the  
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assignments the learners present using these tools become more relevant, more de-
tailed (with more complex structures in the case of MM), and more extensive. 

Related to assignment submission, in the first two MOOCs (a) and part of (b),  
it was identified that students had the opportunity to send the assignment through the 
LMS, consisting in a static link of the work they had prepared in MM or GD as a 
standalone tool; but this approach gave rise to several problems. 

First, students used the tools GD/MM and avoided using the proposed interface  
in the CLAO (reflected in results in MOOC (a)). Interestingly, a correction was  
introduced in MOOC (b) which clearly emerged in results presented in the learning 
activity (b.2) increasing CLAO usage. 

Second, the MM or GD resource belonged to the learner, revealing the following 
issues: (1) a learner could modify an assignment even after submitting it, (2) a learner 
could erase the resource and all its history and so keep it from further analysis, and (3) 
a learner had to manually share resource editing rights with the CLAO in order for  
allow it to be able to perform automatic analytics. 

The solution to these issues was twofold: first, to include an automatic process to 
send the assignment via the LAO user interface (this was the only way to send the as-
signment); and second, to have the GD or MM resources created automatically by the 
CLAO, and then shared to the learner, thus requiring the learner to work in an specific 
MM or GD instance and keeping the resource ownership with the CLAO. This also 
had the advantage of closing editing rights to the learner once he or she had submitted 
the assignment, making it impossible for learners to improve their assignments after 
the deadline. The final experience, MOOC (c), provided the best experience, as clear-
ly shown in the data collection and CLAO usage. One factor that was key to improv-
ing overall data gathering was to clearly tell learners that they had to use the shared 
MM or GD at all times, and that they should not work in other MM or GD and then 
copy and paste to the final resource, because that would not keep the history of use 
within the tool, something we said the course would assess. 

We could not model in detail the browsing behavior patterns when a learner was in 
CLAO. For example, a learner is in MM, then goes to the LMS, then goes back to 
GD, then to MM, then changes to another activity, and so on. The reason we cannot 
model such behavior in detail is that GA does not provide granular data for that kind 
of analysis; it keeps those data within itself and shows the data through a UI of brows-
ing pattern, which can be used to identify browsing behavior patterns. We, however, 
registered to GA all requests under the same URL request, and used GET-method  
variables to further identify what each user was doing; but, for GA, all was under the 
same URL request, making it impossible to create a browsing pattern for it. We will 
improve this by having RESTFUL-style URL requests in the next experiences, mak-
ing it possible to create browsing patterns within GA. Another problem that we faced 
was tracking sessions and time spent when learner decided to use GD or MM standa-
lone, using the same resource that was shared through the CLAO but—instead of  
using it through the CLAO—entering and using the resource through the cloud-based 
tool website. In response, we are working on workarounds such as embedding scripts 
into the shared resource. 
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5 Conclusions and Future Work 

In this paper we have presented both an innovative architecture for cloud learning  
activities orchestration (CLAO) and results from three MOOC courses and their learn-
ing activities using cloud-bases (Web 2.0) tools. CLAO architecture has proved to be 
a robust environment for deploying cloud-based learning activities. 
We conclude the following from the experiences in terms of effectiveness: 

When using cloud-based tools, the user needs to be conducted and guided by the 
system with the corresponding instructions on the usage of the tool. If a tool is some-
what detached from the learning environment, even if its use is required, expect that it 
will not be used as expected, or even at all. 

Although previous studies has shown [11, 12, 13] that learners are willing and  
enjoy using cloud-based tools, some sort of summative evaluations and grades have to 
be embedded into the learning activity to ensure full exploitation of the learning expe-
rience as it was conceived by the teacher. 

If a learning activity uses more than one cloud-based tool, the system must require 
the use of all of them: if not, the learner will tend to use just the tool presented for the 
final work. 

This is a first analytics experience of learning activities’ learner behavior using 
cloud-based tools and a unified workspace environment; we shall further analyze 
quality of content according to peer-review process, assessment metrics, and final 
grades. In learning activities using mind maps, we also need to analyze ideas and con-
tent richness (the inclusion of images, links, etc.). 

Collaborative work has not yet been experimented within CLAO, and accessibility 
in LAO’s interface should be considered for future work. 

Future publications on this experience shall include both cognitive and metacogni-
tive results, as well as dropout analysis.  

Future work shall include the creation of a statistical-prediction dashboard to inter-
vene during the learning process, rather than just summarizing behavior after course 
completion. 
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Abstract. Despite the popularity of Massive Open Online Course (MOOC), re-
cent studies have found that completion rates are low with some reported to be 
significantly lower than 10%. The low retention and completion rates are major 
concerns for educators and institutions. This paper investigates motivations for 
enrolling in a MOOC on the topic of ‘e-learning’ and discusses reasons for the 
attrition rates during the course. A survey of 134 students who had not  
completed the MOOC reveals that only 22% of the students had intended to 
complete the MOOC but was unable to due to various factors including aca-
demic and personal reasons. A big majority of the students indicated that 
changes in their job, insufficient time, difficulty with the subject matter and  
unchallenging activities are some of the reasons for the drop-out. 

Keywords: Massive Open Online Course, Retention Rate, Attrition Rate, 
Completion Rate. 

1 Introduction  

Over the last decades the concept of ‘openness’ had made significant impact in educa-
tional settings, from open source (learning tools and platforms) to open content  
(open learning and training content) to open online learning experience (open online 
courses). Free online courses have been available since mid-2000s. One of the  
earlier open online courses entitled ‘Connectivism and Connective Knowledge’ by  
G. Siemens and S. Downes recorded large enrolments. MOOCs have raised a lot of 
attention and a great number of such online courses have been offered and numerous 
MOOC platforms have also come on the market [9], [17]. So far two different 
MOOCs are described in the literature: cMOOCs which are based on ‘connectivism 
and networking’, and xMOOCs which are based on the ‘behaviorist’ approach [15]. 

The MOOC approach is popular in that it can reach a wide community of learners. 
Because of its openness it can bring a diverse group of learners together regardless of 



38 C. Gütl et al. 

 

their social and cultural background. It enables geographically dispersed groups to 
collaborate and learn autonomously. On the flip side, in a MOOC offering, students 
face issues of isolation and disconnect, similar to those experienced in distance learn-
ing environments [6]. It is also reported that students fail to self-organize in that they 
are not prepared to control their own learning and faces problems in using the learn-
ing tools and completing the learning activities. These issues might also lead to a 
large drop-out rate, with only a small proportion of about 10% who would complete 
the MOOCs successfully [5], [7], [14]. The high drop-out rate is a major concern  
especially to those who have invested time and effort and did not complete. In this  
instance, teachers and tutors would have also spent time supporting the learning 
group, assessing assignment and providing feedback. Multiple reasons may have 
caused the attrition rates and this would require a deeper investigation of the root 
cause of such high drop-out rates. Some strategies are required to curtail the attrition 
rate which includes ensuring that students are well supported. From an Information 
Communications and Technology (ICT) perspective, universities must provide stable 
and reliable learning platforms and network infrastructure that are able to cope with 
hundreds and thousands of students. Students, on the other hand, must also ensure a 
reciprocal technical arrangement to access the learning tools, materials and activities. 

Given the concerns, we have started a collaborative research on drop-out issues on 
MOOCs between Galileo University in Guatemala, Graz University of Technology in 
Austria and Curtin University in Australia. A study focused on students who had fi-
nished a MOOC on e-learning was reported elsewhere [9]. This research has now 
been extended to include an investigation specifically targeting students who had not 
finished the MOOC. In this paper we report the findings of the drop-out aspects both 
from the literature and the study. A comparison of the groups’ perceptions on MOOC 
characteristics, emotional and motivational aspects will also be discussed. The struc-
ture of the paper is organized as follows: Section 2 outlines drop-out and retention 
findings from the literature. Section 3 gives on overview on the study design and find-
ings from the study. Section 4 concludes the papers and emphasizes directions for  
further research. 

2 Attrition and Retention in Online Learning 

The terms ‘attrition’ and ‘retention’ vary greatly in the literature. The opinions may 
be different depending on the types of learning settings. In this work retention is  
defined according to Berge and Huang [3] where students participate in a course with 
the intention to complete the learning event. Attrition is defined as decline in the 
number of students from the beginning to the end of the event. 

Research on retention and attrition is an active research spanning across 8 decades. 
This includes traditional physical presence learning settings to distance education and 
e-learning settings. Drop-out rates in the physical presence of higher education  
settings is reported to be between 40 and 50% and online learning drop-out rates may 
be between 10 to 20% higher. Research in e-learning settings revealed that drop-out 
experiences may lead to frustration and lower confidence in learning. Models to  
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understand and describe the effects of attritions have been developed since the begin-
ning of education. An early model in 1975 from Tinto, the Student Integration Model 
(SIM), takes the individual’s motivation and academic ability into account. Bean and 
Metzner [2] developed the Student Attrition Model that included aspects of student’s 
beliefs and attitudes. Rovai [16] introduced a blend of both models, the Composite 
Persistence Model [3], [12], [19]. 

The findings from a large body of research on attrition and retention were summa-
rized and categorized by Berge & Huang [3]. The three categories were (1) Personal 
variables subsuming demographic aspects (such as age, ethnicity, economic status), 
individual aspects (such as academic skills and abilities, motivation) and prior educa-
tion experiences (such as academic achievements). (2) Circumstantial variables  
distinguishing institutional interaction (such as academic and social interaction) and 
external interaction (such as life and work circumstances). (3) Institutional variables 
comprising social aspects (mechanism for social integration), academic aspects (struc-
tural and normative system) and bureaucratic aspects (such as mission and policy and 
institutional funding). 

Compared to other forms e-learning, MOOC settings have a very low retention rate 
reported to be usually between 3 to 8%, but it can be as low as 0.4% [13]. Despite 
this, not much research was devoted to find the reasons of the high drop-out rate.  
Kizilcec, Piech, and Schneider [11] investigated patterns of engagement and disen-
gagement and found groups characterized as completing, auditing, disengaging and 
sampling learners. Yang, Sinha, Adamson, and Rose [20] emphasize other aspects as 
students having “substantially more freedom to determine what, when, where, and 
how they will learn”. Also the barrier with starting a MOOC is low and drop-out has 
no penalties. Adamopoulos [1] used the Grounded Theory Method (GTM) to analyze 
real-world data set with user-generated online reviews to determine the influential 
factors for retention. The findings suggest that other characteristics of students, plat-
form, university/organization, course, and student course evaluation must be strongly 
considered. 

3 Experimentation and Lessons Learned 

3.1 Experimentation Setup and Methodology 

The MOOC is focused on the topic of ‘e-learning’ and it is organized into four parts 
to be completed within four consecutive weeks: (1) Introduction to e-learning, (2) 
Technological platforms for e-Learning, (3) How to create a fascinating e-learning 
course, and (4) Developing an e-Learning course. A detailed description can be found 
elsewhere [9]. 

The overall goal of this research was to uncover motivation for enrolling in the 
MOOC, the reasons for leaving the MOOC and how students organized (when and 
where) to work on the MOOC. A comparison between these groups, those who had 
finished and those who left the MOOC mid-way is presented. This study will also de-
termine insights on motivational, emotional and usability issues. In this paper, we 
highlighted some of the important and interesting findings. 
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The experimentation procedure for both groups included the following steps (see 
also [9]): (1) students enroll in the MOOC, (2) students complete a pre-questionnaire 
to gather demographic details, (3) students undertake an orientation week to familiar-
ize themselves in the MOOC environment, (4) students access four weeks of learning 
activities, participate in online collaboration and complete assessments. Finally, (5) 
students who had completed the MOOC were asked to fill in a post-questionnaire to 
evaluate their own performance and the overall MOOC experience. To complement 
the initial research as reported in [9], an additional questionnaire focusing on the 
drop-out aspects were developed for this study. This questionnaire was sent to the 
group of students who did not complete the MOOC. In this regard, two questionnaires 
were made available to cater for step 5, one specifically for ‘completers’ and the other 
for ‘non-completers’. 

The instrument included the MOOC tools, content, the cloud-based tools, the sur-
veys, user behavior and user collaborative contributions over online forums, data  
entries from the peer assessment process, views and experiences from the instruc-
tors/professors, and interviews with the tutors and students. 

The pre-questionnaire contained questions on demographics and learning prefe-
rences. The post-questionnaire for the group who had finished the MOOC contained 
the standard measurements listed above. Open-ended questions captured the learners’ 
opinions about cloud-based tools and the overall MOOC experience. For the group 
who left the MOOC, questions on drop-out aspects were adapted from Willging and 
Johnson [19]. For both groups the following standard measurement instruments were 
used: Computer Emotions Scale (CES) by Kay and Loverock [10], Intrinsic Motiva-
tions Measure (IMM) by Tseng and Tsai [18], and the System Usability Scale (SUS) 
by Brooke [4] were used. For CES and IMM, a four point Likert scale was used and a 
five point Likert scale for SUS. 

3.2 Experimentation Results and Discussion 

Detailed information about the MOOC and analysis of the students who had  
completed the course were reported in [9]. Important facts from the previous study 
will be included here in order to provide an overall picture. The MOOC is a four-
week course and it was offered in October 2012, with 1680 enrolled learners from 30 
countries. As the MOOC organizers are located in Guatemala, the majority of the  
participants were based in Guatemala (76.60%), followed by Spain (5.11%), U.S.A 
(3.63%), Honduras (3.09%), México (2.20%) and others (9.04%). 

In line with findings from other MOOC experiments, the drop-out rate is very high, 
with only 143 participants or 8.50% of the enrolled users completed the course. Inte-
restingly, all (100%) of the participants have also responded to the post-questionnaire. 
Forty-four percent of the participants were female and 56% were male participants. 
The average age for this group is M=39 (σ=11), and 67% of the participants hold a 
degree qualification. Statistics on the active involvement of enrolled users shed some 
light toward the final high drop-out rate. 
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To get a better understanding of the reasons why the participants did not finish  
the MOOC, they were asked about personal, academic, support and learning envi-
ronment reasons. Among the personal issues (see Figure 2), 92 participants  
(or 69.40%) indicated the main reason was a change in job responsibilities during the 
course. This was followed by 20 (14.93%) indicating ‘personal health problems’,  
18 (13.43%) found the program did not meet their expectations, 11 (8.21%) stated 
‘family problems’, 10 (7.46%) raised ‘financial difficulties’, and 4 (2.99%) said the 
‘company did not support MOOC participation’. In terms of academic reasons for 
leaving the MOOC (see Figure 3), 94 participants (or 70.15%) indicated it was diffi-
cult to work and study at the same time. Twenty participants (or 14.93%) indicated 
they were ‘not technically prepared for this program’, 12 (8.96%) stated the program 
was too difficult, and in contrast 10 (7.46%) emphasized that the ‘program was not 
challenging’. Nine respondents (or 6.72%) indicated that ‘classes were poorly taught’ 
and 5 (3.73%) said the course was poorly designed, and finally 4 (2.99%) found they 
were ‘not academically prepared for this program’. 

In terms of help and support reasons (see Figure 4), 47 participants (35.82%) indi-
cated the main issue was that they did ‘not get enough encouragement/support to  
continue from colleagues, family or employer’. This is followed by poor feedback 
(i.e. ‘have not received useful feedback on assignments and tests’) by 43 participants 
(or 32.09%). Thirty participants (22.39%) indicated they ‘have not received the  
necessary training to use the technologies required in the course’ and ‘not enough 
support from the technical staff’ was raised by 24 participants (17.91%). The learning 
environment aspect (see Figure 5) revealed a number of reasons. The most selected 
category by 44 (32.84%) participants was ‘other’ which included issues such as ‘slow 
internet connection’, ‘too many forums which caused confusion’ and ‘lengthy and 
boring videos’. This was followed by 38 (28.36%) participants with issue that they 
had little interaction with other students, 33 (24.63%) perceived ‘too little interaction 
with the instructors’, 22 (17.16%) found their ‘typing skills were not sufficient 
enough to interact with the class’, and 20 (14.93%) emphasized that the ‘learning  
environment was not personalized’. 
 
 

 

Fig. 2. Personal reasons for leaving the MOOC (multiple answers possible) 
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Fig. 3. Academic reasons for leaving the MOOC (multiple answers possible) 

 

 

Fig. 4. Insufficient support reasons for leaving the MOOC (multiple answers possible) 

 

 

Fig. 5. Learning environment reasons for leaving the MOOC (multiple answers possible) 

To learn more about how the students had participated in the MOOC, they were 
asked when they had set time to work on the course (see Figure 6). Sixty eight (or 
50.75%) participants had indicated ‘at home after work’, followed by 20 (14.93%) 
who spent the ‘weekends’ going over the learning tasks. Fifteen (or 11.19%) worked 
on the course ‘during lunch time’ and 14 (10.45%) allocated time ‘at work’. Seven-
teen (or 12.69%) gave ‘other’ reasons which included ‘at work and home’, ‘at night’ 
or ‘did not have time’. The allocated ‘time’ to work on the course was also quite low 
(see Figure 7). Sixty one participants which accounted to almost half of the respon-
dents (or 45.52%), did not allocate more than 1 to 2 hours and only 15 respondents 
(11.19%) spent 5 hours or more studying the course each week. Twenty four (17.9%) 
did not specify their effort. 
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Table 2. MOOC Learning Activities student’s perception 

 finished drop-out 
Students … M σ M σ 
I didn’t have any problems with planning the learning 
activities. 

4.06 1.15 3.30 1.06 

It was difficult for me solving the learning activities. 2.41 1.34 3.06 1.07 
I would have needed more information to solve the 
learning activities 

2.59 1.30 3.11 1.14 

It was fun doing the learning activities. 4.37 0.99 3.49 0.98 
I liked the idea of doing these learning activities to 
represent knowledge acquisition. 

4.67 0.74 3.76 1.05 

The time I spent in the learning activities was appro-
priate for my learning progress. 

4.01 1.12 3.09 1.10 

 
Focusing on the emotional aspects, the Computer Emotional Scale (CES) from Kay 

and Loverock [10] were applied. Four different emotions - happiness, sadness, anxie-
ty, and anger – are described by 12 items. The item on “helpless” (on the “anxiety” 
dimension) has not been included in the analysis because of inconsistences with the 
data. Table 3 shows the results for both groups. The findings revealed that MOOC 
participants perceived low anger and sadness as well as significantly higher happiness 
while performing learning activities. The difference between both groups is marginal 
and is slightly better for the group who had completed the MOOC (reverse calculated 
for negative emotions). 

Table 3. MOOC Computer Emotions Scale with 4-point Likert scale from 0 to 3 after  
(Kay & Loverock [10]) 

Students  finished drop-out 

Emotion 
Explanation 
“When I used the tool, I felt …” 

Value σ Value σ 

Happiness … satisfied/excited/curious? 2.27 0.79 2.09 0.98 

Sadness … disheartened/dispirited? 0.52 0.66 0.64 0.80 

Anxiety … anxious/insecure/helpless*/nervous? 0.83 0.77 0.90 0.88 

Anger … felt irritable/frustrated/angry? 0.36 0.60 0.49 0.76 
* The item “helpless” was not been included in the analysis because of inconsistences in the database. 
 

 
For the motivational aspects, the intrinsic motivation measures according to Tseng 

and Tsai [18] were applied to assess the learners’ perception of the MOOC learning 
experience [8]. More specifically, Table 4 shows the motivational attitude with learn-
ing a new set of tools, utilizing the tools to finish the learning tasks and reflecting the 
knowledge gained from completing the learning activities. The findings reveal for 
both groups a remarkable high intrinsic motivation to learn with and learn about the 
tools, although the dropout group had a less motivated response in learning to use new 
tools. 
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Table 4. Intrinsic Motivations Measure of cloud-based tools after Tseng &Tsai [18] 

Intrinsic Motivation 
Completing learning 

activities (using 
cloud-based tools) 

Learning to use 
new tools (which 
are cloud-based) 

Reflecting knowledge  
(using the cloud-based 

tools) 

Students finished drop-out finished drop-out finished drop-out 

Absolutely Unmotivated 0.70% 1.03% 0.00% 3.09% 0.00% 2.06% 

Unmotivated 2.10% 5.15% 0.00% 3.09% 3.50% 3.09% 

Motivated 29.37% 23.71% 18.18% 34.02% 25.87% 28.87% 

Very Motivated 67.83% 70.10% 81.82% 59.79% 70.63% 65.98% 

 
With respect to the usability aspects, the System Usability Scale (SUS) after 

Brooke [4] showed a good results with M=77.46 (σ=16.28) for students who had  
finished the course and M=59.94 (σ=16.51) for students who had dropped out. The 
perceived usability is significantly lower for the group of students who had not  
finished the MOOC compared with the other group.  

Focusing on overall aspects of the MOOC, the 134 students belonging to the group 
who had not finished the MOOC were asked to answer open ended questions. Res-
ponses on the question to what they ‘did the most like’ confirmed the findings above 
but also revealed advantages of ‘flexible schedule’, ‘methodology’ and ‘easy access 
to new knowledge’. Answers to the questions what they ‘did not like at all’ empha-
sized issues on ‘the length of the videos’, ‘the lack of monitoring and feedback from 
tutors’, ‘participation in forums’ and the ‘effort to master activities’. Suggestions on 
the organization could improve to support the MOOC experience included ‘more time 
and flexibility for finishing assignments’, ‘less content and assignments per week’, 
and ‘monitoring and feedback by tutors’. In the open-ended section, the participants 
indicated that they needed to improve their overall effort to succeed. Comments such 
as ‘discipline’, ‘focus’, ‘time management and planning’, ‘developing digital abili-
ties’, ‘active communication’ were some of the initiatives required to complete the 
MOOC. 

Interestingly, despite the fact that all 134 students who had not finished the 
MOOC, 131 (97.76%) consider MOOC as a useful way to study online courses, and 
132 (98.51%) would also consider taking a MOOC in the future. An illustrative selec-
tion of reasons included ‘setting is flexible’, ‘eliminates distances and optimizes 
time’, ‘learning methodology is effective and innovative’, and ‘it enables to acquire 
new knowledge’ were some of the intrinsic desires. 

4 Summary and Future Work 

The issue of high attrition, low retention and low completion of students studying 
MOOCs is the main discussion among academics and students. This paper is an  
extension of an earlier study [9]. One main motivating factor that many seek to enroll 
in a MOOC was to find out what MOOC was and to encounter the MOOC expe-
rience. This study, however investigated the motivations of students who had enrolled 
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in a MOOC and whose initial desire was complete the course but were non-
completers due to a variety of reasons. A majority of students who had not completed 
noted personal reasons such as changes in their job, lack of employer’s support or 
health reasons. In terms of academic reasons, some of the main problems which hind-
er the completion were difficulty in juggling work and study, technical inability, poor 
course design, and high demand in learning workload. 

Interestingly, 98% of those who had not completed the MOOC consider MOOC as 
a useful way to study and would undertake a MOOC in the future. Many of these par-
ticipants view the MOOC as providing a flexible alternative that eliminates geograph-
ical barriers in terms of time and distance. It also allows for another way to acquire 
new skills and knowledge.  

The study revealed that there was no significant difference with the Computer 
Emotion Scale of happiness, sadness, anxiety, and anger, between the two groups of 
students. In terms of the System Usability Scale it is not surprising that the perceived 
usability is lower for the non-completers. For the Intrinsic Motivations Measure, the 
findings revealed a high motivation for both groups to learn, although the drop-out 
students were less motivated to learn to use new tools. 

The next steps for future work are to include dynamic learning activities to capture 
the motivation and volition of the students to retain the students and the students’  
interests. This may include the use of serious games or gamification in the learning 
activities and ability to provide automatic feedback where relevant. 
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Abstract. Massive Open Online Courses (MOOCs) are offered by many univer-
sities, with hundreds thousands of people worldwide having registered for one or
more of the many available courses. Despite the potential that has been claimed
for these courses to transform education, in practice the majority are deeply con-
servative in maintaining the educational status quo. Lacking innovative pedagogic
foundation and with the need for approaches that scale, many courses rely heav-
ily on very traditional methods such as mini-lectures and quizzes. In particular,
learner support is proving to be insufficient for many participants. This paper
reports initial results and experience from developing and presenting a MOOC
which provides both “traditional” and supported modes. We present the motiva-
tion and objectives for the course, discuss initial results and reflect on lessons
learned in the process.

1 Introduction

Massive Open Online Courses (MOOCs) have recently shot to prominence with top
universities competing to provide free online courses for all via platforms such as
Coursera [8] and edX [11]. The term “MOOC” was originally coined to describe a con-
nectivist approach to learning in which each participant sets their own learning goals
and works, through social interaction and the development of digital artefacts, to gener-
ate knowledge in a network [24,7]. The term is now used more broadly, encompassing
widely differing perspectives on learning theory, pedagogy, support and even the mean-
ing of the basic terms “massive”, “open” and “course” [4]. The predominant model
has become the Coursera/edX type course (or xMOOC) [27,9] with these and similar
platforms signing up rapidly increasing numbers of university partners [23,8] and now
offering hundreds of courses free of charge to anyone who wishes to sign up. Many uni-
versities have invested substantially in providing this type of MOOC [34] despite a lack
of evidence as to their effectiveness (and for what purposes) and dearth of knowledge
on suitable pedagogy [4].

The rapid rise of the MOOC has been driven by high expectations of what they
can achieve. It has been suggested that these courses will greatly reduce tuition costs
by reducing teaching staff levels [34]; that they can democratise education by making
high class tuition freely available for all [22]; that they can solve educational needs
for developing countries by removing monetary and geographical limitations [19]; that
they represent a disruptive educational technology which can challenge and reshape
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existing norms [35] and that they “challenge universities’ conventional societal role as
purveyors of knowledge and credentials” [30].

Despite the envisaged potential for disruption and transformation of higher educa-
tion, the majority of courses at the moment follow a fairly typical xMOOC model.
Although there are differences between platforms, these large courses generally feature
pre-recorded video lectures or mini presentations from subject experts, with quizzes
(or other automated assessment), forum discussions and (sometimes) peer assessment.
Material is often derived from courses taught in the university, as in, for example, the
Software Engineering MOOC from Berkeley [13]. At one level, this is seen as a ma-
jor benefit (since anyone, anywhere can now access modules similar to those studied
by students enrolled at the university). However, such modules offer little flexibility to
anyone who is not fully fluent in the digital literacies and independent learning skills
required or who simply finds themself unable to cope with the pace and lack of support.
This dissemination of pre-packaged, standardised fare is referred to by Lane and Kinser
as the “MacDonaldization of Higher Education” [21]. Students who do succeed in their
course are likely to find their reward is a MOOC certificate rather than an award of
university level credits [3].

In recognition of the limitations, initiatives are emerging to address aspects of peda-
gogy and adaptivity. The “E-learning and Digital Cultures” MOOC from the University
of Edinburgh was delivered on the Coursera platform but is noted for its tutor presence
through live video conferencing [18]. Other work has attempted to account for differ-
ent learning styles [16]. A more recent platform, NovoED [26] aims to support online
courses with greater interaction. Supported by a number of major universities such as
Stanford, NovoED incorporates real time feedback from learning analytics and aims to
provide a social and collaborative experience.

Learning analytics provides a powerful predictive tool which can accurately identify
students in danger of dropping out [1]. However, the question still remains as to what,
in practice, can be done to assist students in danger and to support them in continuing
with the course. This is an area of active research, the challenge being to find effective
pedagogy and technical support which allows the limited staff effort combined with
some model of peer support to be harnessed for maximum impact.

The issue of student support is a crucial one for the success of the MOOC enterprise.
It represents a major difference between merely pushing out packaged learning mate-
rials and being able to offer a real educational service to individual learners. Within
standard xMOOCs, there is evidence that existing models are insufficient to deliver this
support. As a participant of Harvard’s CS50X Computer Programming course put it:
“Too few helpful students, and the questions of the confused majority will not be an-
swered quickly enough, and the faculty are too outnumbered by the 100,000 students
to keep up” [17]. The completion rate was 0.9%. Although many people who register
for a MOOC generally do not even start the course, high drop-out rates may well be
related to the fact that there are not enough participants who feel confident with the
course material to answer questions in peer support forums.

Lack of support is frustrating to students in courses taken as spare time activities
for those with interest and self-motivated learning skills. It becomes critical when the
role of a MOOC is taken beyond that of the “take it or leave it” learning resource.
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For example, a program introduced by San Jose State University and Udacity to run
remedial courses in popular subjects ended in a failure rate of up to 71% [10]. Yet there
is an indication that introductory and remedial classes with large enrolments are being
perceived as particularly suitable for MOOC treatment [12]. In reality, students with
remedial needs or those who just beginning their independent learning journey may not
be equipped with the skills necessary to thrive in a MOOC.

There have been a number of initiatives to provide a more learner-focussed model of
support. Vihavainen et al. [32] report on a programming MOOC in which a high level
of support was provided by on-campus degree students. In a framework the authors call
“Extreme Apprentice”, the students providing tutor support were given credits towards
their own degree for the work on the MOOC. Over 16% of students who registered
completed at least 90% of the course tasks.

MOOCs can also be used as part of a more traditional tutored class such as a “flipped
classroom” where students learn the basics from online presentations and use the face-
to-face sessions to provide instructor input for problem solving and discussion [5,28].
This model of MOOC is about using staff time more beneficially rather than trying to
provide education with one instructor per 50,000 students [34].

Whatever method of support is chosen it needs to be scalable and sustainable. Most
universities have a great resource in terms of their PhD students who are often very
experienced in helping out with on-campus undergraduate teaching. The “Extreme Ap-
prentice” model of tuition-for-credit is appealing but does not transfer to PhD students
who do not have credit-based assessment.

This paper reports on a computing MOOC offered in two separate, simultaneous
modes. The first mode follows a “standard” approach, with all materials freely acces-
sible and support provided via forums (mainly peer supported). The second approach
adds support via regular real-time tutorial sessions and a tutor-monitored forum. For
the second mode a (modest) payment was required. Engagement and achievements of
students on each mode can thus be directly compared.

The MOOC is still in its first delivery, so full results for a run are not yet available.
In this paper we describe the context for the MOOC and how it was set up. Some
indicative preliminary results are presented together with reflection on the providers’
perspective and lessons learned. We feel that the experience of staff developing such
online courses is an important aspect of the MOOC narrative. While there have been
some development-focussed reports and estimates of costs (for example by Belanger et
al. [2] and Kolowick [20]) there has been only limited discussion of the necessary skills
and the amount of input required from a staff perspective.

2 The Computing for Teachers MOOC: Context

In September 2014 a new computing curriculum is being introduced in UK schools.
Computing will be a required subject for all children both in primary and secondary
schools. Previously, many schools taught IT skills only. Despite the changes, there has
been no formal, central initiative to train the teachers who will be required to teach the
new curriculum. The University of Warwick (as part of the Network of Excellence or-
ganised by the UK’s Computing at Schools organisation [6]) runs face to face activities
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and continuing professional development (CPD) sessions for teachers. This reaches a
limited number of participants and is geographically restrictive. Supported in part by an
award from Google’s Computer Science for High Schools program a MOOC was de-
veloped for the needs of UK teachers. In practice, registration was open to all so there is
a small number of non-teacher and non-UK participants. The course is aimed at teach-
ers with no previous computing experience and provides preparation for teaching at a
UK KS4 level (ages 14 to 16). Course content was based on the UK Teaching Agency’s
requirements for trainee computer science teachers [31]. There are three basic concerns
for teachers approaching the subject.

• Computing concepts Areas of knowledge needed, covered at appropriate level.
• Programming Text based language suitable for KS4 assignments.
• Teaching issues Addressing issues of how to teach computing in the classroom.

The MOOC was designed to incorporate three strands relating to these aspects. The
“Concepts” strand covered material relating to the Teaching Agency document; the
“Programming” strand introduced practical programming in Python with lots of practi-
cal exercises and hands-on tasks; the “Teaching” strand made use of teachers’ expertise
to create resources on pedagogy and lesson planning.

The MOOC started in October 2013 and was presented as an initial introductory
session followed by 8 main sessions spaced 2 weeks apart with an additional break over
Christmas. The introduction helped participants find their way in the online learning
environment and ensured everyone had a suitable programming environment to work
with before the main work of the course began. Fortnightly release of materials allowed
enough time for busy teachers to engage with the materials and attempt the exercises
without leaving it too long and risking loss of momentum.

The CfT MOOC is different to many in that it is aimed at a specific group of learners
and targeted towards CPD for a particular purpose. Teachers might be supposed to be
a group who are highly effective independent learners and thus are able to manage
their learning in the context of a MOOC. Given that the participants would soon be
expected to teach computing, it also seemed reasonable to suppose that they would
have a reasonable level of digital skills (although not necessarily be familiar with the
specific technologies used in the course). Further, since many of the participants needed
to develop the knowledge and skills in order to start teaching the topics themselves, it
might also be supposed that their motivation to complete the course would be high. It
might also be the case that an identified community with similar professional interests
would find it easier to form learning communities and to become active in peer support
through the peer support forums.

3 The Computing for Teachers MOOC: Development

This section outlines some of the design and development issues faced.

3.1 Platform and Programming Language

Choice of platform influences what is provided and so, to some degree, the pedagogy
and approach adopted. The University of Warwick is a partner in the Future Learn ini-
tiative (developed by the UK’s Open University) [14]. However, at the time the CfT
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MOOC was being developed Future Learn was still at an early stage. It was therefore
decided to use the learning environment, Moodle [25] as a framework for organising
materials. Moodle is a VLE rather than a MOOC platform but local expertise was avail-
able to help create an environment adapted to our needs.

Although it would be possible to host videos locally, it was decided to use a host-
ing service to take of this. Vimeo [33] was chosen as a straight-forward and low cost
hosting solution. For the real-time programming labs, Google Hangouts [15] were used,
providing support for voice, video, text and screen communication.

The language taught was Python, chosen as an accessible but powerful text-based
programming language. Introductory videos clearly explained how to install Python on
different operating systems. Information on different development environments was
also provided. However, in order to make the barrier to getting started as low as possible
we provided a web-based environment using Skulpt [29] which provides immediate
type-and-run functionality without the need for installation of any kind.

3.2 Different Modes

The MOOC was offered in two different modes.

Traditional. All materials were made freely available to participants. Peer support was
provided through forums, with some intervention from tutors. Progress was assessed
using quizzes (for both programming and computing concepts). Participants will receive
a certificate with a record of their achievement at the end of the course.

Supported. Payment of £100 was required for this mode. In addition to the above, par-
ticipants had access to small group hangouts where they could receive immediate help
from experienced PhD/post-doctoral tutors. An additional forum was provided with
guaranteed tutor response. Students on this mode will be also undertake a programming
task which will be marked by course staff and for which feedback will be provided. A
separate certificate will be awarded. Finally, a post-course workshop will be held. As
well as providing more support for those who require it, the two modes allow direct
comparison and evaluation of students on each.

3.3 Resources Provided

The following were made available for each main teaching session.

• Computing concepts video, slides, quiz.
• Programming video, slides, quiz, lab sessions and solutions.
• Teaching issues video or audio recording from teachers or support organisation.

Additional exercise and solutions were made available where appropriate. Forums and
links to further resources were also provided. We had not originally planned to pro-
vide transcripts of videos but, following a request from a hearing-impaired student the
process of transcription was begun (although this remains to be completed).
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4 Initial Results

The course is still in its first delivery. The results given here provide a preliminary
perspective based on evaluation of the first two sessions. Data is being collected both
through Moodle’s own logging system and via our own evaluation forms completed by
participants at the start of the course and after every session.

Registration
Registration was allowed up to the launch of session 2. From this point, further requests
to join were turned down. We were prepared to accept up to 100 registration on the
supported mode, but, as shown in Figure 1, only 30 participants signed up.

Registrations Never logged in
Traditional 618 73
Supported 30 0
Total 648 73

Fig. 1. Registrations on the two different modes of the MOOC

Participants’ Background
Over 90% of participants were UK-based teachers. Figure 2 shows other participant in-
formation taken from the pre-course survey. Nearly a quarter of the participants thought
they had good knowledge of computing already. Over three quarters were confident
about teaching. About two thirds were familiar with online learning.

Participation
Figure 3 shows the number of accesses logged by Moodle for resources from main
teaching sessions 1 to 4. This will include individuals making repeated accesses but
gives an indication of which resources participants are making greatest use of. Students
could access each quiz as many times as they wished (perhaps completing part of it and
returning later) but they could submit each quiz only once. Figures for transcripts in
later sessions are not available (n/a) as these are currently still being produced. Also,
numbers of quiz attempts in Session 3 are missing as there was a problem in recording
these figures. As would be expected there is a steady drop-off in successive weeks. Many
more accesses are observed to the “active” parts of the course (quizzes and labs) than
the “passive” learning materials. For some, this may be because they are using these
elements to check that their existing knowledge is sufficient without engaging with all
elements of the course. Participants appear to be putting the greatest amount of their
time into tackling the programming labs and it is interesting to see that the majority of
people who access Lab A each session also progress to looking at the (more challenging)
part C. Transcripts of videos were not initially planned and the effort to produce them
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Fig. 2. Indicative background information from the pre-course survey

Header Concepts Programming Labs
Transcript Slides Transcript Quiz Slides Transcript Quiz Lab A Lab B Lab C

Session 1 146 260 173 597 266 70 448 547 371 322
Session 2 71 179 124 458 173 94 383 376 236 220
Session 3 64 74 n/a n/a 67 n/a n/a 297 210 200
Session 4 63 90 n/a 278 91 n/a 133 146 121 122

Fig. 3. Preliminary participation figures for the first four sessions

began only after the start of the course. However, these have proved surprisingly popular
and we have received a number of comments on how useful they are.

Scores
Figure 4 shows the results obtained in each quiz. Each participant is allowed only one
submission for each quiz. As this is the first run of the course, and the first time we have
set quizzes at this level, the scores may be assessing our success in question setting as
much as the participants’ ability to answer. However, the figures suggest that partici-
pants who submit quiz solutions are generally taking the task seriously and obtaining
good results. Although numbers decrease from one session to the next, it is interesting
to note that some participants are still working on the earlier material and quiz submis-
sions continue to be received. There is no cut off date for this (until the very end of
the course) and some participants are obviously still making progress although they are
now many weeks behind the release of materials.
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Concepts Programming
No. submitted Ave. score/10 No. submitted Ave. score/10

Session 1 142 7.74 126 7.86
Session 2 119 9.04 105 7.61
Session 4 78 7.64 41 8.93

Fig. 4. Quiz scores from sessions 1 to 4

Qualitative Feedback
A full analysis of qualitative feedback will be conducted once the run of the course is
ended. Here we provide some indicative extracts from the feedback gathered via the
end of session evaluations for the first three sessions. Over 98% of respondents agreed
or strongly agreed to each of the statements that the materials were at the right level,
were well produced and provided a good introduction to the topics. Positive comments
common to a number of submissions include:

• gentle introduction (not too intimidating) but non-patronising and with enough ma-
terial to challenge;

• good use of simple examples and avoidance of jargon;
• the programming practicals and quizzes;
• good to see the ”faces” behind the course.

There are also some very useful observations on areas for improvement including:

• shorter videos (the longest is 24 minutes) and snappier presentations;
• increased volume on audio recordings;
• provision of handy look-up guide/index to topics covered and where;
• use most recent version of Python used.

All of these will be helpful for future runs of the course. The last one is particularly
interesting. The initial plan was to use Python version 3. However, choosing the Skulpt
environment meant using Python 2.7. In fact, the situation is even worse in that Skulpt
has certain features relating to the print statement which are neither fully 2.7 nor 3. A
mapping of all the topics to be covered and a guide of where to find them plus an easy
syntax guide were also commonly requested, showing learners’ need to gain a high
level view and to quickly reference things they need.

5 Reflections

Although we have so far gathered preliminary results only, some useful insights have
already been gained.

Effectiveness of Supported Mode
The limited interest in the supported mode (only 30 registrations) was surprising. The
cost was very low (for the additional services offered) and it had been thought that many
schools would be keen to sponsor teachers to learn the necessary skills for the teaching
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they will soon be expected to do. Teachers would have the added benefit of a certificate
attesting to their programming skills as evidenced by the assignment.

Hangout sessions were set up with 5 participants to 1 tutor. However, the take-up has
been low and in practice 1 or 2 dedicated participants join their tutor for each hangout.
We will be exploring the reasons for this in the end of course survey, however, fac-
tors suggested so far include difficulty with the timings (teachers often have to attend
evening events), lack of progress with the work and a dislike (or disinclination to get
started with) the hangout technology.

Environment Choices Made
Moodle provides a good learning environment which is familiar to many teachers. ”Do-
ing it yourself” also provides a lot of flexibility and control. However, it does mean that
the MOOC development team is not just responsible for developing learning materials
but also takes on many other decisions and responsibilities, from video hosting to deal-
ing with user registration. When time is short this can be an onerous task. The use of
an external video hosting site proved to be a good decision, relieving the team of one
aspect of management.

Although Skulpt is very useful as an initial web-based environment for getting started
with no installation required, it has proved to be limiting. The problem of the version of
Python supported was mentioned above. Also, there are issues with supporting certain
aspects such as file handling which mean that moving on to running “real” Python
becomes necessary. With hindsight, it may be better simply to do this at the start of the
course.

Costs
Producing a MOOC is no small undertaking. Effort is obviously required to develop
teaching and learning materials, but time and personnel are also needed to record, edit,
transcribe and build the sessions. Administration is needed both for the system and for
tasks such as participant registration. Ongoing input is needed to support the hangouts
and monitor course queries and forum questions. The team also met weekly for man-
agement meetings and MOOC troubleshooting. Obviously, it is hoped that most of the
materials will be reusable and subsequent runs of the course will be much less effort-
intensive, however, the amount of time needed initially should not be underestimated.

We were grateful for support from a university film crew to help produce a good
quality introductory video for each session. However, the time they could offer was
limited and all of the teaching videos were produced and edited by members of the
MOOC team themselves using standard capture and editing software. Resources needed
included: equipment and software for video and audio recording, lecture capture and
editing; server; video hosting facility; Moodle platform; programming environment;
resource email account.

A rough estimate of costs incurred in developing and running this relatively small
MOOC is £22,000. This is a conservative figure based on estimates of time spent and
does not include the overheads that would normally be charged to a project.

Lessons Learned
Although the CfT team members are experienced in teaching computer science, pro-
ducing and delivering this MOOC has required development of new skills. The different
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audience, level and mode of delivery have necessitated the development of completely
new teaching materials, rather than simply reworking a course delivered to undergrad-
uates. We have experimented with the use of a number of different technologies and
platforms and gained experience in lecture capture, audio recording and innovative use
of graphics tablets. These are all very useful skills to bring back in to the university
context and to incorporate in undergraduate and postgraduate teaching.

There is also a lot to learn about MOOC teaching. Good pace, very short chunks
of teaching materials and practical activities are proving important for participants. In
addition, we have been surprised by the popularity of transcripts. Conversely, the lack
of take-up for the supported mode and low attendance at hangouts indicate that this has
not been a particularly effective means of support.

Members of the CfT team have not been given remission from other duties so all
work on the MOOC has been fitted in around existing commitments. This has proved
to be very difficult to sustain at times and on occasion, the delivery of materials for a
MOOC session has continued to the last moment. Further, development of a MOOC is
very different to the individual face-to-face courses we are used to presenting. It requires
project management and forward planning to a degree we perhaps underestimated at the
outset.

Learners’ Progress
The initial expectation was that the more homogeneous learning community of teach-
ers would make our task easier in that participants would have similar objectives and
commonality of background. They might be assumed to be good independent learners
and many have a high extrinsic motivation in the need to teach this material very soon.
However, teachers are also extremely busy and, even with fortnightly sessions, many
have fallen behind. It is interesting to note that many started to engage very late into the
course but have since been making good progress. Unlike many courses where it seems
that, once behind, participants generally drop out, many of our teachers are coming
back to the course and moving at their own pace as and when they can. Thus the usual
learning analytics predictors of drop out may not be entirely applicable in this case. It
may be that the temporal structure usually associate with a MOOC may not be helpful
in all cases.

Because of the shortage of time, for many of our participants the overriding need is
to have material to deliver in the classroom. Developing their own wider understanding
of the topic is seen as a luxury for which there may not be time. While learning the
fundamental concepts of computing and the basics of programming should be achiev-
able for all, it still requires time to become familiar with ideas and practice the practical
aspects. Schools expecting teachers to learn these new skills must recognise the need to
allow the necessary time. Otherwise there is a real risk of the topic being badly taught
by teachers who have not had time to gain confidence in a new area.

6 Conclusions

Overall, the CfT MOOC is proving successful, but there are a number of aspects which
require reconsidering for a future run. The supported version has not proved popular
and, although a full evaluation will be conducted when this run of the course is over, it is



A Tale of Two Modes: Initial Reflections on an Innovative MOOC 59

likely that we would not repeat this part. Any additional resources may be better-placed
in supporting all participants with active monitoring a responses to the programming
forum and additional “community building” activities such as weekly topical discussion
threads to encourage active engagement .

The British Computer Society is currently piloting a scheme to offer accreditation
for teachers moving into computing and a we hope that in future it will be possible to
gain automatic accreditation for successful participants in our course.

We are also considering further ways to best support teachers, for example with a
“mini MOOC” with reduced content to be offered in a short time period, for example
during a week in the summer holidays, or with a MOOC directed at school students.
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Abstract. The purpose of this paper is to outline a framework to reflect on the 
extent to which the coordinated use of several digital technologies offers learn-
ers diverse opportunities to construct mathematical knowledge.  An example is 
used to argue that different technologies could provide distinct affordances for 
learners to represent, explore, and solve mathematical tasks. Thus, YouTube 
videos are used to foster problem formulation and communication, the use of 
GeoGebra becomes important to represent and analyse the task from visual,  
dynamic, and graphic approaches. In addition, online resources (WolframAlpha 
and Wikipedia) are used to deal with algebraic operations involved in the  
algebraic model of the task, and to introduce information needed to review  
or comprehend embedded concepts. Finally, in order for the tools to be instru-
mental for students, it is important to take into account information related  
to the learners’ tool appropriation in which they transform an artefact into a 
problem-solving tool. 

Keywords: Digital tools, mathematical problem solving, tool affordances and 
appropriation process. 

1 Introduction 

The developments and availability of digital technologies have been transforming the 
ways people communicate, obtain information, develop, and comprehend disciplinary 
knowledge. Schmidt & Cohen [1] pointed out that with more people involved in the 
virtual world there are more opportunities for all to generate and share human know-
ledge and creativity.  The tendency or pattern in technology development seems to be 
the continuous appearance of new tools and the need for individuals to quickly learn 
their use in order to incorporate them into daily activities and practices. Then, the 
challenge for institutions is clear as Cohen and Schmidt [1] put it “as global connec-
tivity continues its unprecedented advance, many old institutions and hierarchies will 
have to adapt or risk becoming obsolete, irrelevant to modern society”(p. 11). The 
coordinated use of digital technologies opens up diverse ways to identify, formulate, 
represent, explore, and solve problems in different disciplines. Consequently, new 
routes emerge for learners to construct and comprehend disciplinary knowledge.  
How do learning environments need to be transformed in order to cope and take  
advantages of digital developments? The discussion of this question becomes  



62 M. Santos-Trigo and I. Reyes-Martínez 

 

important to think of learning scenarios in which learners rely systematically on the 
coordinated use of digital technologies to develop disciplinary knowledge and prob-
lem solving skills. To illustrate what the use of technology could bring to learning 
environments, a mathematical task that involves a variation phenomenon is used to 
discuss how technology could provide opportunities for learners to engage in mathe-
matical thinking throughout problem solving experiences. The article includes a brief 
review of the field of engineering design and its relation with science developments. 
An emerging theme in this review is that the design of an artefact does not finish 
when the product fulfills technical specifications and leaves the designer office; it 
involves paying attention to users’ appropriation process of the artefact to transform it 
into a problem-solving tool. 

2 The Design of Artefacts and Users’ Appropriation Process 

Engineering design is a purposeful activity bound by specifications and constraints 
and an eminently collaborative enterprise. It involves an interactive process in which 
the design is tested and modified and it often offers several solutions to a particular 
problem [2]. In general, the design and construction of artefacts are tasks that require 
the participation of experts in several fields including science of materials, control, 
ergonomics, mathematics, and others disciplines. Any design is framed around a set 
of technical standards that any artefact needs to fulfil in order to be realised and avail-
able to user communities. However, as Béguin [3] pointed out the design of artefacts 
does not finish when the tool or object fulfils material and technical requirements; it 
should include how users transform the artefact into an instrument. Then, how do 
individuals develop the needed expertise to use those artefacts efficiently in problem 
solving activities? This question becomes important to identify and delve into a re-
search area that examines ways in which subjects transform an artefact (physical de-
vise) into an instrument to solve problems. Then, what information and actions are 
important to characterize the process to transform and artefact into an instrument?  
Hadolt, Hörbst & Müller- Rockstroh [4] cited a four-phase model [5] that includes 
appropriation, objectification, incorporation, and conversion activities. The authors 
stress that the incorporation of artefacts into practices depends on social, cultural, and 
economic conditions. Trouche [6] pointed out that “an instrument can be considered 
an extension of the body, a functional organ made up of an artefact component (an 
artefact, or the part of an artefact mobilized in the activity) and a psychological com-
ponent” (p. 285). The artefact’s characteristics (ergonomics and constraints) and the 
schemata developed by the students during the activities are important for them to 
transform the artefact into a problem-solving instrument. In this respect, Trouche [6] 
related the students’ psychological component to the construction of a scheme with 
three functions: “a pragmatic function (it allows the agent to do something), a heuris-
tic function (it allows the agent to anticipate and plan actions), and an epistemic  
function (it allows the agent to understand what he is doing)” (p. 286). Then, tool 
appropriation depends on cognitive schemata that students or users develop while 
using the tool to represent and explore problems. 
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3 Mathematical Learning Environments and Technologies:  
The Role of Tasks 

The aim in using digital technology is to empower learners with affordances that  
amplify and enhance their ways to construct knowledge.  Teachers play an important 
role in providing conditions for students to use technology in problem solving ap-
proaches.  Tasks are key elements for teachers to guide, foster, and analyse the  
students’ processes involved in comprehending and constructing mathematical know-
ledge. “The purpose of a task is to initiate mathematically fruitful activity that leads to 
a transformation in what learners are sensitise to notice and competent to carry out” 
[7] (p. 25). Similarly, Blum [8] pointed out that “…tasks are the substance for the 
cognitive activities of leaners. For teachers, tasks are a crucial element to orchestrate 
lessons and to clarify the aims of instruction as solving these tasks requires the com-
petencies that students are to acquire” (p. 3). The use of digital technology offers 
learners an opportunity to extend ways of reasoning about the problems; however, 
representing and exploring mathematical tasks through the use of digital technologies 
bring in new challenges for teachers that include the development of an expertise in 
the tools use in order to identify and analyse what changes to contents and teaching 
practice are fostered through its use. As Ren [9] pointed out “the accelerated devel-
opment in technology makes more acute the shortage of instructor knowledge about 
the effective use of technologies; good teachers who are well prepared are always in 
short supply” (p. xi). “The point of setting tasks for learners is to get them actively 
making sense of phenomena and exercising their powers and their emerging skills” 
[7] (p. 69). Thus, tasks are the vehicle for learners to focus on fundamental concepts 
that are developed through one’s own actions and social interactions [10].  With the 
use of digital artefacts, learners become active participants in the learning process 
since these artefacts offer a rich diversity of opportunities to represent and explore the 
tasks from distinct perspectives.  Learners also could share and discuss their ideas via 
communication technologies such as FaceTime, Tweeter or Facebook, and consult 
online information to contrast or extend their mathematical concepts comprehension. 

With the use of technology learners could search for online information and re-
sources to complement, extend or contrast what they have studied in their regular 
class. This information includes consulting online resources such as textbooks, Wiki-
pedia, WolframAlpha computational knowledge engine, and online ad hoc videos. 
What criteria should students apply or follow in order to select and discriminate on-
line information? How should students analyse the available information? It is evident 
that the existence and the learners’ easy access to multiple online resources do not 
warrantee that students can select and use them efficiently in their learning expe-
riences; students need to critically assess and monitor what information is pertinent or 
relevant and ways to use online resources. “Any task, particularly problem solving 
and modelling tasks, can focus learners’ attention to the immediate “doing” (calcula-
tions, representation, etc.); but unless special steps are taken to promote further  
engagement, there is seldom motivation for abstraction, rigor, or conceptualization 
beyond that necessary for the current problem” [11] (p. 94).   
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Recently, the coordinated use of multiple purpose technologies (internet, or  
communication technology) and mathematical action technologies (GeoGebra) has 
provided basis to transform learning materials such as textbooks into e-books that 
incorporate interactive text, audio, video and animation. An e-book can be read with 
e-book readers, with a tablet, a smartphone or a computer and offers diverse oppor-
tunities for students to develop their learning experiences. Davidson & Carliner [12] 
mentioned that e-books not only are part of the most recent publishing revolution; but 
also their use will challenge instruction. In accordance to Roschelle et, al. [13] “The 
goal in the design of new digital texts must be to cue a stronger, more active relation-
ship between a reader and the text and to support the reader’s development of skills 
and strategies for engaging productively with big ideas” (p. 36).  

3.1 Fostering the Formulation of Problems and the Use of Technology 

Different digital technologies offer distinct opportunities for learners to engage in 
mathematical thinking. Thus, the existence of different types of technologies makes 
necessary to identify what a particular technology can offer to learners during the 
process of comprehending mathematical ideas and solving problems. In this context, 
the coordinated use of digital technologies appears relevant throughout all problem-
solving episodes including problem formulation, comprehension, representation, ex-
ploration, generalization, and communication. 

 

Fig. 1. What happens to both figures when point C is moved along segment AB? 
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For instance, with the coordinated use of dynamic geometry environments  
(GeoGebra) and YouTube videos, students can observe the behaviours of mathemati-
cal objects and pose questions to identify possible relations among those objects.  
For example, Fig. 1 shows a dynamic representation involving an equilateral  
triangle, a square, and a fixed segment. Learners can measure directly the sides  
and angles of each figure and discuss what properties they have.  Then, Students  
are asked to focus their attention to what happens to the behaviour of the figures  
when point C is moved along the segment. What mathematical questions can  
they pose? Students can explore the objects properties by analysing the configuration 
directly in YouTube (http://www.youtube.com/watch?v=iScN_j3Cdh0). In addition, 
students can consult online resources to review properties of the involved figures 
(http://en.wikipedia.org/wiki/Equilateral_triangle). 

Comment. In this dynamic configuration, students can observe that point C divides 
segment AB in two segments AC and CB. Then, a question they might pose is how to 
draw an equilateral triangle and a square with the lengths of those segments. Thus, the 
idea in providing a dynamic configuration is to encourage students to observe mathe-
matical behaviours and properties of involved objects and express them in terms of 
questions or problems that eventually need to be solved. That is, the questions they 
pose become a platform to engage them in mathematical thinking. 

3.2 The Use of a Spreadsheet Tool  

Students can rely on different tools to explore the mathematical behaviour exhibited 
by the involved objects. For example, they can use a spreadsheet tool to quantify and 
explore properties and possible relations among those objects.  Fig. 2 shows a table 
where the position of point C and length of AC is used to find areas of the involved 
figures and other relationships between the figures. Based on the table data, learners 
can explore the extent to which some of parameters change as a result of moving 
point C along segment AB. 

By changing the position of point C (first column: Triangle P) it is observed that 
when point C is close to point A, then the area of the formed triangles are smaller than 
the area of the squares; however, when point C is close to point B then the area of the 
squares become larger than the triangles. Here, some questions can be posed “Is there 
a position for point C where both areas (of the triangle and the area of the square) are 
the same?” or how does the sum of both areas (triangle & square) behave when point 
C is moved along segment AB? Does the sum of the areas have a minimum value? 

The table becomes a tool for students to explore these questions, for instance, they 
can refine the interval, making the variation of point C small, to identify where the 
area of the figures gets close. Fig. 2 shows results of the variation of parameter (first 
row) when segment AC change 10 units (first column) each time. It is observed that 
the point where the areas are equal lies on interval [50, 60]. 
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Fig. 2. A table showing length of segment AC as the perimeter of triangle ADF, its side, peri-
meter of square CEGH, etc. Changing the position of point C 10 units each time. 

By focusing on the interval [50, 60] and making the variation of point C smaller, a 
better approximation to get the position for C to get both areas equal. Fig. 3, shows an 
approximation for the position of C at the interval [53.265, 53.266].  

 

 

Fig. 3. Shows a position for C where the areas are almost equal 

Comment. The use of the spreadsheet tool offers learners an opportunity to quantify 
some figure attributes in order to examine the variation of those attributes or parame-
ters. A key conceptual issue here is to capture an interval where the variation of the 
parameters shows a particular behaviour. For instance, by making the variation of 
point C smaller and smaller, it was observed that the differences between the area of 
the triangle and square became small and therefore the both areas become almost 
equal.  (http://www.youtube.com/watch?v=NlXrzjDXJkE). 
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3.3 A Dynamic Exploration 

With a Dynamic Geometry Environment such as GeoGebra is possible to graph the 
area behaviours of the family of triangles and squares that are formed when point C is 
moved along segment AB. Fig. 4 shows the graphs of triangle and square areas and 
the graph of the sum of those areas. 

The graphs show at what position of point C (approximate solution) the  
area of both figures gets the same value and where the sum of those areas reaches  
its minimum value. It is important to observe that the graphs of involved relations 
were achieved without making explicit an algebraic model of the situation. In  
addition, students can analyse how certain parameters behave by observing the  
information provided by the dynamic, graph, and table approaches (Fig. 4). 
(http://www.geogebratube.org/student/m90726). 

 
Comment. The use of diverse digital technologies offers learners different angles to 
analyse variation phenomena. The visual approach shows how the areas of the figures 
change for different position of point C and it became important to focus on finding 
where both areas area equal.  The use of the table was important to explore quantita-
tively the parameters’ behaviours and to engage in an approximation process through 
the idea of limit. The continuous approach showed graphically rates of change asso-
ciated with both areas and provides useful information to contrast for example the 
sum of the areas and the point where both became equal. 

 

 

Fig. 4. Three representations of the problems to analyse area variation of a family of equilateral 
triangles and squares 
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3.4 An Algebraic Model 

Given the perimeter of an equilateral triangle/square, how to find its area? In the prob-
lem, segment AB measures 100 units, and if x is the length of segment AC, then the 
length of segment CB will be 100-x.  Based on this information, the area of equila-
teral triangle and the square having those corresponding perimeters are:  

AT (x) = x2

12 3
 and AS (x) =

100 − x( )2

16  

(1)

Thus, to determine the value of x for which both areas are equal implies to solve 

x

3






2
3

4
= 100 − x

4






2

 (2)

Fig. 5 shows, the solution provided by WolframAlpha. 
 

 

 

Fig. 5. What x determines the same areas?. 

By using GeoGebra, it is possible to find the solution geometrically. Fig. 6 shows 
the points where the graphs of the area get intersected. 

How does the sum of the area of the triangle and square changes when point C is 
moved along segment AB? GeoGebra also can be used to answer this question and 
Fig. 7 shows where the function sum reaches its minimum value. 

 
 

Comment. A key aspect in constructing the algebraic model of the problem was to 
express both areas in terms of a variable x. This model then is explored algebraically 
to find the value of x for which both areas are equal. Similarly, both area models can 
be graphed to find the intersection points. In the context of the problem only one solu-
tion is considered. 
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Fig. 6. A geometric solution showing where 
the function areas of the triangle and square 
are equal 

Fig. 7. Finding the minimum value of the 
function sum of the area of the triangle and 
square 

4 Concluding Remarks 

To what extent could technology developments and available digital tools provide 
conditions to structure robust learning environments to engage students in knowledge 
construction? Throughout this contribution, it is argued that the coordinated use of 
several digital tools could offer learners distinct opportunities to develop mathemati-
cal thinking. For instance, the YouTube platform can be used to exhibit different ways 
to discuss problem or task statements including situations where learners can formu-
late their own mathematical questions. At this stage, learners can rely on online re-
sources (Wikipedia or WolframAlpha) to clarify or extend their own ideas or concepts 
understanding. Likewise, during the process of representing and exploring the tasks, 
students can use other tools to examine embedded concepts. For instance, the use of a 
spreadsheet tool becomes important to quantify the behaviour of particular parameters 
and then to observe how they change.  In the task, the table approach became useful 
to quantify and explore the area behaviour of both figures and the sum/difference of 
those areas. This table information was key to identify when the area of both figures 
gets equal values (when the difference of both areas gets close to zero) or the point 
where the sum of those areas reaches its minimum value.  

Similarly, a dynamic geometry environment provides affordances to approach the 
task from three perspectives, the actual model that provides a visual change of the 
figures, the graph representation, and the record of data through a table. In the same 
way, the use of WolframAlpha tool or GeoGebra became important to deal with alge-
braic models of the situation.  

In this context, the coordinated use of several digital technologies offers diverse 
opportunities for learners not only to communicate and discuss mathematical task and 
ways to formulate problems; but also to represent and explore the tasks from diverse 
angles and perspectives. In this perspective, learners could choose initially what prob-
lem approach or tool to use to represent and explore the tasks. It is also important to 
implement a research programme to investigate what type of mathematical reasoning 
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and knowledge learners construct as a result of using different tools in their learning 
experiences. 

Finally, it is recognized that the design of digital technologies or artefacts involves 
the collaboration of experts’ communities working on different fields and an impor-
tant element in the design is the users’ appropriation process of the tool. Thus, de-
signers should include or rely on information about how users transform an artefact 
into an instrument to solve problems. Users appropriation tools include ways in which 
subjects develop cognitive schemata to incorporate the tool into their practices. In 
addition, the design of materials for learners to foster the coordinated use different 
digital technologies requires the participation of a multidisciplinary team to make 
explicit a didactic proposal to frame learning environments.  
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Abstract. This paper discusses the importance of strategy use in reg-
ulating cognitive processes, with a particular interest in co-regulation
of the learning by peers in technology enhanced learning environments.
Research on self-regulated learning has focused on cognitive, motiva-
tional and emotional regulation in relation to academic achievement.
Co-regulation is an important facet of the regulatory processes taking
place in communication-intensive learning environments that are geared
towards peer interaction and social networking. This paper succinctly
presents Self- and Co-Regulation (SCoR) general concepts and research
and elaborates on why SCoR is particularly relevant to learning environ-
ments such as MOOCs that are designed with reference to connectivist
learning theory. The paper discusses difficulties inherent to the field and
stresses the need for commitment to designing environments that are
effective for learners.

Keywords: Self-regulated learning, Co-regulation of learning, SCoR,
e-Learning, Massive open online course, MOOC.

1 Introduction

One of the main issues that regularly plague the introduction of any ’new’ tech-
nology, is, and should be: How would it make things better, and for whom?
In present times educational contexts, this could be put in terms such as: How
would Massive Open Online Courses (MOOCs) make learning better? Putting
the question this way points to the choice of making education better for learn-
ers. This is the concern of this paper. Looking into facets of learning that involve
the use of Internet-based applications for e-learning is burgeoning when it comes
to MOOCs. There is another level, inherent to online learning, which is its social
dimension. The social dimension of learning which is drawing growing interest
among some researchers requires that attention be paid to interactions between
learners in studying the learning process.

Cognition has long been considered from the individual level. This is mainly
true within twentieth century epistemology which developed in conjunction with
the then massively industrialised economies led by capitalism. This epistemology
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has been one of competitiveness and the individualistic outlook that this has
produced. This article focuses on an approach to understanding learning on the
level of collective processes. It is somewhat a renewal of an interest dropped soon
after the previous century began.

As access to the Internet became public from the beginning of the 1990s on-
ward and ignited new ideas for education, the trend has been to explore Internet-
based technologies that could serve educational endeavours. The evolutionary
process of human technologies, as Marchal McLuhan [17] describes it, is one in
which first a new technology is used to do what was previously done without it.
Then, through its use, perceptions of one’s environment shift and are reshaped.
The next step in this cyclic process comes about when one’s changed perceptions
inspire new ideas for uses of the technology. It is at this point that new applica-
tions develop and are experimented, and so the process goes on. If we focus on
a technology at one point in time, we should be able to tell at which stage the
technology is evolving in. Perhaps more accurately said: at which stage we are
in, in relation to the technology we are using. An example can be given from the
way MOOCs are being used now, as the race to adopt them has commenced.
Most experimentation is taking place within the stage of using MOOCs to do
what we did in the past, hopefully bettering it as one’s power to act grows with
the use of the new human ”extension” [17]. MOOCs follow from the general
concept of open education, though what is open may be conceived differently
[19]. Apart from the understanding of what is open, MOOCs have been clas-
sified according to two major tendencies, each related to a separate paradigm,
which inevitably is also related to what is being conceived of as open. The first
are c-MOOCs. In these, knowledge is thought of as being constructed through
interaction among peers forming communities of learners. c-MOOCs have been
referred to as MOOCs congruent with connectivist theory. The second type
are x-MOOCs. In these, knowledge is believed to be acquired by integrating
knowledge established by authoritative others. x-MOOCs are congruent with a
paradigm based on knowledge transmission from instructor to student [7,15,19].
Referring back to the stage in the evolutionary process of usage of MOOC edu-
cational technologies, x-MOOCs appear as a form of powered-up lectures. This
is a case of using new technology to do what was done in the past without it.
c-MOOCs are affixed to student driven learning. Student driven learning relies
on learner self-direction; an educational ideal that has been marginal in some
realms albeit its longstanding history and fervent proponents. As Bady states
”the pro-MOOC argument is always that it’s cheaper and almost never that it’s
better” [3]. This article discusses and suggests directions that can be taken to
ensure that wherever technology enhanced education ventures to go its concern
with learner affordances and the quality of the learning be prime.

2 Background

For learner self-direction to thrive, motivation needs to be autonomous. Au-
tonomous motivation is linked to autonomous regulation of one’s learning
[18,20,21]. The autonomous character of interactions in c-MOOCs, on which
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learning in these relies on, brings forth the concept of co-regulation of the
learning process. Co-regulation was first studied in pioneering research on self-
direction in communities of learners [11,12,13]. The research demonstrated that
Self- and Co-Regulation (SCoR) take place when adults learn cooperatively.
The research also demonstrated that two regulation strategies: Group Process-
ing Anticipation (GPA) and Co-Evaluation, were more salient where no person
was designated as a reference person to the field of study (i.e. groups to which no
facilitator or instructor were assigned). GPA was also more collective vs. individ-
ual in these types of groups. Several other regulation strategies were perceived
by learners to be more often the result of collective activity than of individual
activity. More self- and co-regulation is assumed to characterise self-direction
in learning. It logically follows that more frequent and thorough regulation of
learning takes place when there is less a feeling of someone else leading and di-
recting one’s learning. One does not feel as autonomous and therefore regulates
one’s learning less when control is taken over by the instructor. This does not
necessarily mean that stronger learning outcomes will correlate positively with
enhanced self- and co-regulatory activity. Nonetheless, it has been pointed to the
need in studying self-regulation (and co-regulation as it may be) to also link it
to academic achievement, lest there would be little point in researching it [28].

Regulating one’s learning, in particular co-regulating the process with peers,
should be of particular interest when learners form communities when studying
online. Learners who are low on self-regulation and have control in computer-
based instruction need Self-Regulated Learning (SRL) strategies to achieve suc-
cess [29]. Having control refers to learning environments that afford sufficient
latitude for making choices that enable to structure one’s learning. Environ-
ments that are restrictive in the sense that they direct learners to use resources
chosen by the course designers and that impose learning paths or enforce meth-
ods, are examples of environments that do not afford high levels of control. In
hypermedia environments students have difficulties ”because they fail to engage
in key mechanisms related to regulating their learning” [2]. According to Win-
ters, Greene and Costich [28] ”individuals that can effectively plan, monitor, and
control their learning are best positioned to take advantage of multiple represen-
tations and learner control afforded” in computer-based learning environments.
MOOCs that are designed around connectivist epistemology are environments
that, in principle, should afford such control.

3 Overview of Research

SRL research has been conceptualised in various ways by authors, though a con-
sensual definition can perhaps be the one encapsulated by Greene and Azevedo
when they state that ”in general self-regulated learning research focuses upon
how students actively monitor and control their cognition, motivation, and con-
text to effectively learn” [9].
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In SRL research, links are often sought between strategies that learners’ use to
regulate their learning and academic achievement. SRL strategies that were ini-
tially studied borrowed from categories in social learning theory that include goal
setting, structuring the environment, self-consequences and self-attributions, as
well as self-evaluation. Several researches developed models that coalesce cog-
nitive, motivational or emotional strategy use, while others offering to differ-
entiate between them, e.g. Boekaerts [6] separates cognitive and motivational
self-regulation. Nevertheless, most models that stemmed from Zimmerman and
Martinez-Pons’s seminal work [30], somewhat mingle strategies of quite different
nature.

Sitzmann and Ely [24] offer a meta-analysis of SRL research with correlations
to learning. Moderate to strong predictors of learning are goal level and self-
efficacy beliefs. Although goal level is not a strategy per se, setting goals is. It
has been demonstrated that setting goals can play a role, in particular when goals
are proximal. As to self-efficacy beliefs, they are not strategies; rather, they are
dispositions that subjects have that are in fact linked to goal setting. Learners
with high self-efficacy beliefs tend to set goals that are more demanding, persist,
exert more effort and achieve higher on standards [4,5]. Accordingly, perceived
self-efficacy contributes to volition but cannot be considered a strategy one can
deploy when learning.

SRL can be qualified as a nebulous field of study encompassing vast sub-
domains of interest. Put in practical terms, concern should be with what can be
done to enable learners to deploy strategies that will contribute to performance
(the learning process) and to achievement (the learning outcome). Interest in the
processual aspect of SRL has led to grouping strategies within phases, consid-
ered as repeating cyclically. Schunk and Zimmerman [23] conceptualised them
as: forethought, performance (or volitional control), and self-reflection phases.
Inspired by a somewhat similar cybernetic conception, Kaplan [11,13] separates
monitoring, which encompasses strategies that a learner may use to promote
metacognition and consciousness of emotions, volition, metacognition (meta-
metacognition), plus adds a decisions-making phase (see Fig. 1). Making deci-
sions substantiates adjustments that are made to the cognitive system, or the
need to maintain things as they are (a decision to make no adjustments), without
which there would be no evidence of learning from metacognitive input (as well
as cognition of emotions, volition, etc.) that was used to assess learning by the
subject during the last phase of a cycle. Decisions denote the intention forma-
tion, the moment of ”crossing the Rubicon” [1] that precedes planning for action
to come. Regarding monitoring, there is consensus that it is a salient character-
istic of successful self-regulation [25]. Greene and Azevedo [9] in a study with
middle-school and high-school students found that ”only monitoring statistically
significantly affected the likelihood of having a more sophisticated mental model
at posttest [. . . ], supporting the importance it has been given in SRL models
(Winne, 2001; Winne & Hadwin, 1998)”.

Co-regulation among self-directed learners was introduced as a concept and
studied by Kaplan [11,12,13] in small groups with learners meeting in a room on
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Fig. 1. Regulation of Learning Phases Model (Kaplan, 2009)

a regular basis. In order to study SCoR in large groups with particular interest
in those learning together at a distance, such as is the case in MOOCs, Kaplan,
Fenouillet and de Montalembert [14] developed ERICA (Échelle de la Régulation
Individuelle et Collective de l’Apprentissage)–an inventory to measure individual
and collective regulation of learning. Following from Kaplan’s model (see Fig. 1),
the research programme that led to refining the inventory involved large cohorts
of students in undergraduate and postgraduate programs. In these, instruction
was predominantly organised around lectures, various class-based activities and
apprenticeships to gain practical skills.

The ways learners regulate their learning, individually and collectively, depend
on the instructional environments, instructional designs, topics being learned,
goals being pursued, learning activity types, as well as a myriad of other variables
that affect the ways learners tackle a learning task at any one time. Because of the
specific contexts in which the study was conducted, certain learning regulation
strategies had to be dropped, leading to a smaller set that proved robust through
statistical analyses. Testing the inventory in technology enhanced environments
will enable determining the validity of the tool to measure SCoR in these contexts
too.

There has been some budding of ideas around the concept of co-regulation re-
lated to metacognition [8,22,27], primarily focused on affective and motivational
regulation. Reference is made by some authors to co-regulation in terms of how
individuals regulate each other’s learning [26]. These authors use the term ’other-
regulation’ to designate the effects of interaction with others on self-regulation,
therefore pleading for a socio-cognitive perspective in which reciprocal regula-
tory processes are taken into account. Volet, Vauras and Salonen [27] nevertheless
propose distinguishing the term ’coregulation’ by considering regulations at the
dyadic or group level in which a joint task and goal are pursued and in which
participants share reference values and norms.
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Conceptualising co-regulation in terms of a joint task such as studying a
particular topic in which reference values and norms are shared applies well
to the groups that Kaplan [11,12,13] studied. In these groups, metacognitive
awareness was identified by learners to be more often than not on the ’we’ level,
but both self- and co-regulation coexisted.

On the basis of these findings, and in accordance with the emerging literature
in the domain, The SCoR inventory ERICA comprises four individual regulation
and two collective regulation macro-level strategies [14]. Using the inventory will
enable investigating variations in tendencies and features of regulation of learning
in e-learning implementations such as those used in MOOCs.

4 Challenges and Practical Suggestions

The challenges facing online education in respect to learners’ capabilities to
manage their learning is particularly critical in MOOC implementations that
do not follow from a peer-managed autonomous learner approach. This is the
case in x-MOOC designs that follow from a knowledge transmission paradigm.
Persistence in MOOCs has been pointed to as a weakness [10]. This may be
the result of lesser ability for learners to regulate their learning in such massive
courses in which tutors cannot be present to help each learner. Furthermore,
trying to reproduce the way universities dispense courses on campus on an even
more massive scale by delivering MOOCs omits taking into account chat that
takes place everywhere on campus outside of classrooms and lecture halls. A
great deal of co-regulation takes place among peers through informal discussion
[14]. Virtual spaces for these are not adequately accounted for in some MOOC
designs.

What can be done to overcome the challenges that educational environments
pose in relation to potential deficiencies in affording learners control requires
paying attention to successive layers in the design of such environments. I will
highlight these before offering some principles that would be helpful when choos-
ing a platform and designing online courses.

In order to overcome limitations imposed by these environments, what might
first be studied is the front-end software interface and its ergonomics, including
the services available to users through modules that are or can be added to the
Learning Management System (LMS). For example, does the LMS in use enable
adding a module to provide learners with the ability to interact and form small
communities in which co-regulation can take place? If so, does the module ma-
terialise on the screen on various devices in a way that makes it accessible at all
times? Is it easy to locate on the screen and use? etc. If a course is already set
up on an LMS, the next step would be to study that specific setup. Obviously,
options will need consideration if designing a new course were underway. Choices
involve not only modules that can be integrated into an LMS, but also the way
services, areas for activities and the placement of contents are laid out by the
instructor or others involved in the course design. For example, are there per-
sonal tracking tools of learning activities? Are learners able to add notes related
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to these activities? Does the LMS enable prompting learners to remind them to
keep notes or a journal of their learning activities and this only if they are not
already doing so? Scaffolding regulation in this way can be helpful for learners
who do not tend to use self-regulation strategies to monitor their learning. Con-
tent placement, the ability to access content non-linearly but still contiguously,
specific cues and directions that are related to the instructional design that was
chosen need to be considered as well, as all these elements conjointly form a
learning environment that affords learners with varying levels of choice that in
turn affect learning strategy use. Not all considerations can be covered by the ex-
amples given here. However, these examples illustrate there is no simple answer
as to what works best. This is particularly true when considering the diversity
of learning habits, cultural influences, prior learning experiences and so on, that
shape each and everyone’s ways of managing one’s learning. Furthermore, as
the learning environment is also shaped to an extent by the learners themselves
as they interact, this requires taking the learner into account as well. All these
facets of the learning make for unique situations that require being studied on
a case-by-case basis. Principles though can be followed when designing learning
environments such as MOOCs. These principles follow from research in educa-
tional psychology. Although related research spans many branches of knowledge
that have seldom been studied in conjunction, taking into account what we do
know should enable better affordances of technologically enhanced learning en-
vironments. I offer 10 principles to support learners’ regulation of their learning:

1. Support phases of anticipation, monitoring, assessment and decision mak-
ing by learners. This can be done by implementing modules (services) on
LMSs and recommendations to cyclically use them or other means to An-
ticipate, Monitor, Assess and Decide (AMAD). For example, announce the
aims of a learning sequence, enable learners to state their goals and how they
practically intend to carry out the learning in respect to these goals.

2. Scaffold systematic use of the various services available for learners to AMAD;
however,without constraining learners to use them. For example, advise learn-
ers to keep track of their activities (monitor) or make sure the LMS does and
that the learner can access records.

3. Facilitate metacognition by providing tools and services that can be used by
learners to stop and reflect on their learning. One such tool is an individual
or a collectively edited journal that learners maintain, in which they recount
what they are doing to progress towards their goals. A blog-like page for
each learner to use or for a group of learners that can be made public or
kept private is a good example.

4. Prompt learners or have the LMS prompt them to enact regulation phases
e.g. to periodically go through their automated tracking records or read their
group diary. Make sure prompts go away if the learner does enact monitoring
strategies or if she or he deactivates the prompt.

5. Inform about norms including those that will be used for accreditation in
relation to course objectives so that learners can measure their progress
against these standards when self- and co-assessing.
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6. Provide learners with tools to self-assess and co-assess the process they are
carrying out to attain their learning goals, not only their attainments, and
invite them to do so.

7. Enable communication channels for peers so as to enhance co-regulation.
Include feedback mechanisms and enable keeping track of discussions. A peer
borne frequently asked questions and answers area, online forums and areas
where learners can share documents are some examples of such channels.

8. Design courses by breaking them down to well paced sequences that are
neither too long nor too short. Proximal goals enhance feeling in control and
help perceiving oneself as efficacious.

9. Bolster learner autonomy by pointing learners to tasks and activities to be
carried out in a manner that is non constraining. This does not mean not
providing guidelines and instructions. Rather, it entails offering flexibility so
that learners can choose means and feel in control when striving to attain
expected outcomes.

10. Study individual and collective regulation strategies used by learners within
each of the phases that are being supported on the LMS to learn about what
works and how best to implement courses to cater to learners’ needs.

5 Discussion

There are a number of difficulties inherent to studying self-regulation. Co-
regulation adds a layer to these difficulties. Firstly, regulation strategies are
highly contextual, making inferences and generalisations difficult; secondly, they
are hard to observe as they are most often internal processes taking place in the
mind; thirdly, not enacting a strategy is a valid regulatory decision, making direct
observation impossible; fourthly, requesting subjects to tell about their regula-
tory processes invokes metacognition, an important dimension of regulation. How
then does the researcher know that the subject is able to remember often subcon-
scious or automated cognitive, metacognitive and emotional meandering and not
mistake for these metacognition invoked at present by the researcher’s question?
In other words, how well the subject can distinguish between the actual past
experience and present thought on it (as memory is a reconstruction), remains
open (cf. Kitsantas and Zimmerman [16] for an attempt to circumvent this prob-
lem). Furthermore, co-regulation involves perceptions and strategies that are the
result of interaction among co-learners. Trying to capture such ethereal collec-
tive moments is a daunting task. Nevertheless, following the track of exploration
of the relationship between interfaces used as mediators in education and the
quality of the learning, as well as outcomes, is necessary, as education has been
endlessly experimenting with technology in a quest for efficiency and hopefully,
quality too.

6 Conclusions

Learning environments that include contemporary technological interfaces, en-
able access to resources, provide for interaction among peers, contain a myriad
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of means to form communities through which building up knowledge can be
facilitated. These learning environments need to support autonomy, contribute
to feeling in control of one’s learning and enable cooperative interaction with
others to enable learners to engage, persist and perform effectively. For example,
users of a MOOC are subjected to environmental constraints and affordances.
They also participate in shaping the environment. When a c-MOOC approach is
being strived for this is of particular concern. The learning management system
and the MOOC design need to support through online services and end-user
ergonomics co-regulation of the learning in reference to the regulation phases.

Self-regulation and co-regulation in particular, are relevant to learning situa-
tions in which learners are expected to cooperate in the process of knowledge ac-
quisition and are essential to knowledge generation. The domain merits attention
in order for learners to benefit fully from technology mediated forms of learning,
in particular those that rely on participants directing their learning process.
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Abstract. The objective of this research is to analyze the relation between Group 
Awareness (GA) and participation from the introduction of a visualization tool 
that permits to evaluate different dimensions of the proper interaction of a 
collaborative process that is carried out in Computer-Supported Collaborative 
Learning (CSCL) environments. The study considers that Group Awareness can 
contribute considerably to the processes of interaction in CSCL environments. 
Along this research line there are increasing numbers of reports that consider GA 
as a crucial factor for the success of collaboration, since it allows the activities 
and intentions of other members that collaborate in a virtual learning 
environment to be perceived and understood. In the present study we analyze 
group awareness with a quasi-experimental methodology, in which a group of 
participants have a computer tool that allows them to declare group awareness. 
Half of the students had an extended version of a tool that permitted them to 
evaluate and visualize assigned results in pairs, while the other half could 
evaluate but not visualize the assessments of other group members. The results 
show that there is better group awareness in groups with greater participation. 
Nevertheless, the use of a GA tool would not have a direct impact on students’ 
participation. The results point out the GA can be considered as a product of 
participation, and not exactly a by-product of a GAW tool. 

Keywords: Group awareness, Online learning, Participation, Group awareness, 
Higher education. 

1 Introduction 

Computer-supported collaborative learning (CSCL) has undergone important 
development over the last decades (Dillenbourg, Järvelä, & Fischer, 2009).  
This development is based largely on the increase in the use of Information and 
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Communication Technology (ICT) to improve the efficiency and the quality of group 
working and learning processes (Stahl, Koschmann, & Suthers, 2006). 

One of the main objectives of these environments is to facilitate synchronous and 
asynchronous communication exchange or a combination of both. In the case of 
CSCL, the best known manifestation is that of Virtual Learning Environments (VLE). 
These environments can be characterized as support media for information transfer, 
application and clarification of concepts, exchange and development of ideas, 
exploration of shared resources, collaboration in the building of knowledge, and 
development of awareness and skills processes (Lameras, Levy, Paraskakis, & 
Webber, 2012). These characteristics make these environments become collaborative 
work spaces particularly adequate for facilitating group teaching and learning 
processes (Choitz & Lee, 2006). 

However, and in spite of the increasingly extended use of these kinds of 
environments (VLE), more and new questions keep arising on the process of 
computer mediated learning. In short, the main objective of this research line (CSCL) 
is to analyze how people can learn jointly with the help of computers, with the 
purpose of improving the learning processes (Stahl et al., 2006). On the other hand, 
there is agreement on the need to advance in the studies of VLEs that will allow the 
potential of these tools to support the teaching and learning processes to be offered, 
based largely on increased social interaction between the group members (Linden, 
Erkens, Schmidt, & Renshaw, 2002). 

Dehler, Bodemer, Buder & Hesse (2011) point out that there is sufficient evidence 
to state that the quality of the interaction is a determining factor in the learning 
results. However, for this to happen it is necessary to facilitate the processes of 
participation in the different activities so that the students can perform tasks that 
facilitate that interaction. Along the same ideas, Fransen, Kirschner & Erkens (2011) 
mention that the collaboration is not always efficient, and that to remedy this situation 
it is necessary to determine and understand the variables that affect the team's 
efficiency. Among the variables that can have an influence on those collaborative 
processes we can point out, for example, the complexity of the task, the time assigned 
to each participant for reading the contributions of the others, the individual and team 
characteristics, or the characteristics of the environment, among others. However, 
there is increasing agreement (Engelmann, Dehler, Bodemer, & Buder, 2009; Janssen, 
Erkens, Kanselaar, & Jaspers, 2007) that GA may be playing a primary role in the 
development of the interaction among the participants as a facilitator of the 
knowledge construction processes, in the understanding that people need sufficient 
context or reference of the presence, activities and intentions of others in order to 
carry out effective and efficient cooperation activities, i.e., information on the 
different aspects of the interaction that allow becoming aware on how the others 
perceive the participation or behavior of the rest of the participants (Bodemer & 
Dehler, 2011). 

In agreement with the above, our research states that the students who participate 
more actively can condition the formation of GA, since involvement in the activity 
arises from the different actions that a participant carries out during the collaboration 
process, contributing to the generation of greater GA. Therefore, insofar as the 
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participants contribute actively to the collaboration process, their GA will be greater. 
The above has led us to bring up the need to study the relation that there is between 
PA and GA, from the so-called group awareness widgets, or GAW, computer tools 
whose purpose is to provide information on a number of aspects of the interaction 
(Chavez & Romero, 2012). 

2 Participation in CSCL 

Participation is one of the key factors for understanding collaborative learning 
processes (Wenger, 1998). In a review of the literature on participation, Hrastinski 
(2008, p.1761) proposed a definition of the concept of online participation as 
“…learning by taking part and maintaining relations with others. It is a complex 
process comprising doing, communicating, thinking, feeling and belonging, which 
occurs both online and offline. Student participation in online discussions therefore 
involves students’ actions such as joining and contributing ideas to the group 
formation process, sharing ideas with colleagues on how to execute group tasks and 
taking individual responsibility to complete share of group tasks”. 

The idea of this definition is based on the fact that students who participate actively 
in a collaborative situation generate more efficient interactions, and this can improve 
their learning results (Dillenbourg, 1999; Hrastinski, 2008), increase productivity and 
the quality of the results (Fredericksen, Pickett, Shea, Pelz, & Swan, 2000), and also 
improve the perception of the student's satisfaction and retention rate in a positive 
way (Rovai, 2002). 

However, in spite of the importance of participation in collaborative learning, not 
all the students participate actively, and in many cases, even if their participation is 
high from a quantitative standpoint, the quality of the debates in those environments 
can be very low (Kirschner, Buckingham-Shum, & Carr, 2003; Stahl, 2004). 
Moreover, the lack of participation can also compromise the development of GA 
among the group members, because an important part of the available information is 
based on the traces of interaction resulting from the participation. Because of that, the 
need to improve participation to allow the development of GA in online learning 
environments is brought up (Bodemer & Dehler, 2011). 

3 Group Awareness a Relation with Participation 

Insofar as participation increases, the probability of generating group awareness 
increases. If on the one hand a greater participation can allow the development of 
better GA due to the fact that more interaction trails can be generated that allow the 
development of GA, the use of GAW to facilitate the visualization of participation 
must be considered, because it can increase the development of GA (Buder, 2011; 
Engelmann, Dehler, Bodemer & Buder , 2009; Janssen, Erkens, Kanselaar, & Jaspers, 
2007). 

The visualization of participation can serve to reveal and express the thoughts on 
the collaboration processes, providing adequate information with respect to type and 
mode of participation developed by the rest of the participants (Janssen et al., 2007). 
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In the same way, the visualization of participation can also be used to discuss how 
well the group is functioning and/or how the group's processes can be improved 
(Bodemer & Dehler, 2011). 

The above makes us point out that visualization of PA from GAW devices can 
increase or modify the ways of acting with the purpose of increasing the team 
effectiveness , providing information that is not available in those environments, 
thereby constituting one of the greatest challenges of CSCL (Buder, 2011). 

In short, GAW have been developed to overcome the deficiencies of the online 
expression of the context of the CSCL, providing the students with the information 
relative to the interaction and with that the auto- and co-regulation of the 
collaboration activities, increasing the effectiveness of the processes and the results of 
learning (Janssen, Erkens & Kirschner, 2011; Phielix, Prins, & Kirschner, 2010). This 
has made us consider GA as the mediator variable between participation and the 
results of learning, in the understanding that it can contribute considerably to  
the collaborative construction of knowledge. 

4 Operationalization and Measurement of the Variables 

4.1 Measurement of Participation 

Participation is analyzed on the basis of three structural activity indicators which, as 
pointed out by Dimitracopoulou (2008, p.4) “constitute variables indicating 
‘something’ related to the mode or the ‘quality’ of individual activity, the mode or the 
quality of the collaboration, the process or the quality of the collaborative product.” In 
our case, the focus is centered on the activity mode, from an analysis of the amount of 
total contributions (ATC) of the participants, the length of the messages or total words 
spoken (TWS), and the number of answers (NA). 

These indicators can be used together or separately, with their use determined by 
the objective of the analysis that it is desired to approach in each of the hypotheses 
presented. In some cases they have been used individually and in others jointly, from 
the use of the global participation rate (GPR), which weights each of these indicators 
as a function of the theoretical importance given in the literature, and it incorporates 
as a factor the time taken by the activity or the duration of the instruction process. 

 

4.2 Measurement of the Group Awareness 

The study of GA corresponds to the classes proposed by Buder (2011), each of which 
operates from the comments or assessments proposed by the peers with the purpose of 
facilitating information not available in a CSCL environment, that can be classified 
from three dimensions or variables considered important for the study of the relation 
between awareness and learning. These three dimensions are organized from a series 
of indicators used to measure GA. With respect to the operationalization of GA we 
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have used the classification proposed by Buder (2011), with three dimensions 
organized from a number of indicators used to measure GA. 

GAp, or participative awareness, uses five indicators: a) Communication: It 
evaluates the effectiveness of the way in which the participants have contributed to 
the debate, and it refers basically to the positive or negative perception of how a 
student has contributed to the debate. b) Time organization: It evaluates the degree to 
which the participants have distributed efficiently the time that they have used during 
the collaboration process. c) Conflict management: It evaluates the way in which the 
participants overcome the difficulties that arise during the collaboration process. d) 
Number of contributions during the last week: It evaluates the degree of participation 
in a given time period. e) Number of hours devoted to the activity: It evaluates the 
actual time invested in the collaboration process. 

GAc, or cognitive awareness, reports on four indicators: a) Preparation of the 
guideline: It reports on the quality of the degree to which the participant designs an 
analysis and evaluation guideline for a given ICT-based formative scenario on 
participation in the debate and from the proposed dimensions of analysis. b) Review of 
the guideline: It evaluates the students' ability to analyze the quality of the prepared 
guideline and whether it fulfills the criteria required for its design. c) Analysis of the 
scenarios: It evaluates the students' ability to analyze critically the educational 
potential of the formative scenarios and of ICT-based teaching, with the purpose of 
recovering and synthesizing all the contents that have been dealt with throughout the 
course. d) Use of the guideline: In this synthesizing activity the participants must 
apply the guideline that they have made to each of the cases that make up the subject 
content. e) Writing: It evaluates a formal criterion considered for the quality of the 
writing of the document that was prepared. 

GAs, or social awareness, has been analyzed using three indicators: a) Prior 
knowledge of the group members: This indicator reports on the knowledge level of the 
peers before beginning the activity. b) Degree of pleasure or satisfaction with the 
work done with the peers: This indicator analyzes the attitude toward the work, the 
surroundings and the collaborators, or in other words it analyzes the student's general 
attitude toward the work done during the collaboration activity. c) Existence of a 
friendship relation: It analyzes whether throughout the collaborative activity the 
participants consider the possibility of having developed some friendship relation 
with a team member. 

An example of this operationalization can be seen in Figure 1, where student B 
evaluates himself with a score of 5 (on a 1 to 7 scale) while his peer, student A, 
considers that B should get a score of only 3. That is, student A considers that B's 
participation level is 42%, compared with 71% assigned by B during self-evaluation. 
In other words, student A considers that student B participated 29% less than 
considered by B himself. Therefore, the reliability or the probability of a good 
functioning that can be reached by the group consciousness is a difference between 
the perceived consciousness and the maximum awareness possible, which in this case 
is 71%.  
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Fig. 1. Example of GA calculation 

In our case we have considered GA not only as the distance between the evaluation 
of a student A and that of a student B, but we have also examined the distances of the 
remaining members of the team (Fig. 2). In other words, we have considered GA as 
the evaluation that a group of students (A, D, C) makes on the performance of a given 
partner (B). 

 
Fig. 2. Evaluation of GA 

An example (Table 1) of the group analysis is the following: The student identified 
as IdUser 1250 (B) considers that his participation deserves a score of 5 (self-
evaluation), while the student identified as IdUser 1251 (A) considers that the 
participation of student B deserves a score of 3. Student 1252 (C) considers that 
student 1250 (B) deserves a 5, and finally student 1253 (D) considers that student 
1250 (B) deserves a 4, which represent reliabilities of 71.4%, 100% and 85%, 
respectively. 

Table 1. Example of the calculation of GAp for each of the indicators performed by the 
different participants in the group 

Group idUser Evaluated 
idUser 

Indicator
1 

% 
reliability 

Indicator
2 

% 
reliability 

Total 

G1 1250 1250 5   6     

  1251 1250 3 71.4 3 57.1 71.4 

  1252 1250 5 100.0 5 85.7 96.4 

  1253 1250 4 85.7 0 14.3 42.9 

       M=85.7  M=52.4 M=70.2 

             14.2 
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The calculation of GA generates an individual reliability index for that indicator 
equivalent to 85%. Then the same procedure is applied for each indicator (indicator 1, 
indicator 2, up to 4 for GAp) with the purpose of getting a Global Index of Group 
Awareness for each of the different typologies or dimensions, therefore considering 
each of the subdimensions of GA (GAp; GAs; GAc).  

5 Methodology 

5.1 Research and Participant Design 

The research that is presented was developed in an online university training context 
at the Universitat Oberta de Catalunya (UOC), specifically in a master of technologies 
applied to education. The design used is of the quasi-experimental type and it 
involved a total of 56 students, 39 of whom were female and 17 were male. The 
average age of the participants was 26 years. The students were divided into two 
study groups, and they were randomly assigned to an experimental group (EG, n=26) 
and a control group (CG, n=30). The composition of the groups in terms of gender 
was heterogeneous. Students of both the EG and the CG had access to the tool, but 
only the EG students could visualize the assessments made by the other students. 

5.2 Description of the Learning Task 

The tasks refer basically to collaborative writing of documents, in which the students 
must develop a topic or solve a case study. The final idea of this activity is for the 
students to succeed in preparing an analysis guideline that will allow them to analyze 
a given formative scenario based on ICT. The duration was five to six weeks and the 
work groups had four to six students (M = 4.5, SD = 0.60, min = 4, Max = 6). The 
interactions among the students took place on the common tools of the UOC virtual 
campus, whose main function is related to the discussion forum. However, there is the 
probability that at the same time many of them had used their electronic mail as a 
communication medium, but we did not have access to that information. 

5.3 Group Awareness Tool 

At the level of the GA tool it was decided to include a tool called EURO-CAT that, 
among other things, allows the group members to facilitate the information on their 
own activity from their group's evaluation or perception (see section 5.4.3). Each 
group member evaluated his own activity as well as that of the other group members 
from different indicators related to different aspects of the GA on a Likert scale from 
1 to 7 points. At the same time, the students can visualize the tool that allows them to 
compare easily both their own results and those of their group partners (Romero, 
2012). Fig. 2 shows the tool that permits students to examine the participation of 
different analyzed indicators and the modality by which a group of students evaluates 
the activity of the members of this group. 
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Fig. 3. Screenshot of the GA Tool 

6 Results 

Analyzing the initial results (Table 2) we can see that the structural PA indicators are 
quite similar. However, CG does not show better results in all the analyzed indicators. 
With respect to the ATC indicator in CG (M=140.50, DS=171.86), it was quite better 
than EG (M=44.92, DS=104.38). In view of this considerable difference, Student's t 
tests were applied between the groups with the purpose of contrasting the mean 
differences seen in each of these indicators and finding if these differences can be 
considered significant (Table 3). 

Table 2. Descriptive statistics of the structural indicators of PA and PE achieved by the groups 

 EG (N=26)  CG (N=30) 

Min. Max. M SD Min. Max. M SD 

ATC 2 431 44.92 104.387  2 525 140.50 171.861 

TWS 386 2849 1565.69 778.127  278 3770 1697.67 868.466 
NA 1 69 17.96 18.021  0 69 18.20 18.430 
GPR 3 39 20.81 11.617  4 50 25.43 12.322 
PE 4 9 6.42 1.270  1 9 7.07 1.660 

 
 
The results show that CG performs better in all the indicators (Table 1). However, 

the only indicator that shows significant differences is ATC, in which t (54)= 2.467,  
p=.017. The above leads us to point out that ATC or the times that the participants 
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take part in the collaborative process show a significant difference in CG, in contrast 
with the other indicators analyzed (TWS, NA and GPR). 

The GPR in the EG (M=20.81, SD=11.617) and the CG (M=25.43, SD=12.322) 
considers the three indicators mentioned previously (ATC, TWS and NA), where it is 
seen that these results t(54)=1.44, p=.156 do not show significant differences in both 
groups. In short, the GPR would indicate that both groups are similar in the way in 
which they participate, even though the ATC is significantly different. On the other 
hand, analyzing the performance achieved by the EG at the PE level (M=6.42, 
SD=1.27) compared with that of the CG (M=7.07, SD=1.66), it can be stated that the 
CG presents a greater result in which t(54)=-1.610, p= .113 (Table 3). 

Table 3. Results of Student's t test in the structural activity indicators 

 

  Levene's test for the 
equality of variances 

Test for the equality of means 

  F Sig. t df Sig.  Difference of 
means  

Std. error 
difference  

Low High 

ATC 22.473 .000 2.467 54 .017 95.577 38.743 17.902 173.251 

TWS .013 .910 .595 54 .554 131.974 221.824 -312.756 576.704 

NA .208 .650 .049 54 .961 .238 4.888 -9.561 10.038 

GPR .032 .858 1.438 54 .156 4.626 3.216 -1.821 11.073 

PE .003 .955 1.610 54 .113 .644 .400 -.158 1.445 
  *p>0.05. 
**p<0.01.   
 
For the analysis of the results of the set of indices of GA (IGAp, IGAs and IGAc) 

we have calculated the descriptive statistics that are represented in Table 4. On the 
other hand, and with the purpose of analyzing the differences between the EG and the 
CG shown by the participants in each of these indices, Student's t test was applied to 
the groups. 

Table 4. Descriptive statistics of the GA indicators achieved by the groups 

 EG (N=26) CG (N=30) 

Min. Max. M SD Min. Max. M SD 

IGAp 64 98 80.56 9.385 57 100 84.57 12.746 

IGAs 67 90 80.40 5.998 60 95 77.99 6.016 

IGAc 66 100 81.36 6.599 67 95 87.84 5.253 

  *p>.05. 
**p<.01. 
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The null hypothesis for the analysis of the global indices is based on the 
nonexistence of differences between the results of the EG and the CG with respect to 
the different GA dimensions analyzed (IGAp, IGAs and IGAc). However, when the 
significance of the relations of the different indices is analyzed (see Table 5), it is 
found that IGAc, where t(54)= 4.093, p=.000, present significant differences in both 
groups, so the null hypothesis is rejected for this index. Meanwhile, with respect to 
the IGAp, where t(54)=-1.32, p=.192, and the IGAs, where t(54)=-1.497, p=.140, it is 
seen that there are no significant differences, so we accept the null hypothesis for IGp 
and IGAs. The total results are shown in Table 5, which reports the different indices 
analyzed in both groups. 

Table 5. Results of Student's t test for the different GA indices 

 Levene's test for the 
equality of variances 

Test for the equality of means 

  F Sig. t df Sig. Difference
of means

Std. error 
difference

Low High 

IGAp 6.458 .014 1.322 54 .192 4.007 3.032 -2.072 10.085 

IGAs .045 .834 -1.497 54 .140 -2.410 1.610 -5.637 .818 

IGAc 1.405 .241 4.093 54 .000 6.486 1.585 3.309 9.664 

  *p>.05. 
**p<.01. 

7 Discussion and Conclusions  

With respect to the most important conclusions on the behavior of the structural 
participation indicators, we can state that in a first level of analysis there is a 
significant difference in the number of contributions (ATC) in favor of the CG. The 
rest of the indicators present a similar behavior, both in the control (CG) and in the 
experimental group (EG).  

Most of the work along this line uses this (ATC) indicator as the most important 
aspect for measuring the participation of the students in a CSCL environment  
(Lipponen, Rahikainen, Lallimo, & Hakkarainen, 2003).  Therefore, if we consider 
the ATC as the only indicator to determine the level of activity of the participants, we 
can point out that the results reveal that the CG participates more actively than the 
EG, although the CG had no access to a GAW tool.  

The initial results associated with the difference between both groups indicate that 
the students who most contributed were not necessarily those that could visualize the 
GAW tool. On the other hand, it should be mentioned that recent work reports the 
usefulness of visualizing the participation, which may be stimulating sending longer 
messages (Janssen et al., 2007). However, when we analyze the length of the 
messages obtained, the experimental group had a low average length of its messages. 
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Although these results may contradict previous studies by Michinov and Primois 
(2005) and Zumbach, Hillers and Reimann (2004), it is necessary to point out that 
those studies used different types of visualizations. 

Another element to be considered in this analysis is that the number of 
contributions or the length of the messages can constitute an important indicator of 
participation. However, it should be noted that greater participation is not a guarantee 
of learning (Stahl, et al., 2006). The above has led us to propose a Global 
Participation Rate (GPR) with the purpose of grouping a set of indicators that reflect 
the collaborative activity associated not only with a given action such as the number 
of times that a participant contributes in a virtual environment, because that 
contribution can have very dissimilar characteristics (Choitz & Lee, 2006; Kirschner, 
et al., 2003) . 

In brief, the initial results with respect to the differences that may exist in both 
groups (EG and CG) on the kind of participation of the students in an instructional 
process that differs in the use of a GAW tool, indicate that the only indicator that 
shows a significant difference in both groups is the ATC in favor of the CG. On the 
other hand, it must be pointed out that when using the GPR the groups do not present 
a significant difference.  

In the former case we can assume that the use of a GA tool does not have an 
incidence on the number of contributions made by the participants. In the second case, 
when using the GPR, although that index does not show a significant difference 
between both groups, it is still greater in the CG, reinforcing the idea that if we 
associate this difference with the visualization of a GA tool, we can assume that the 
use of widgets has no incidence on the participation of the students throughout the 
collaboration process.  

By analyzing the different indices of GA (GAp, GAc and GAs) in both the EG and 
the CG, the initial results indicate that there is a significant difference in the IGAc in 
favor of the CG, in agreement with the results of the structural participation 
indicators, which would be pointing to a relation between this kind of group 
awareness and the number of contributions (ATC) that the participants make in a 
collaboration process. At the IGAs level, the GE shows a higher result in this 
dimension, which even though not significant, must be considered since it can be a 
factor that may be affected by the collaboration tool. 

On the other hand, if we consider the GPR we can point out that this index in 
relation to the control group also shows differences, which though not significant, 
have higher results than those obtained for the experimental group. Along the same 
order of ideas, it can be stated that the students that contribute more to the 
collaboration process acquire greater cognitive awareness of their activity, or in other 
words, they acquire greater awareness of the content of the learning that is taking 
place. In brief, we can assume that the participation of the students is often centered 
on the development of the task and not necessarily on other aspects of the interaction, 
in agreement with the results of research along this line (Bodemer & Dehler, 2011; 
Engelmann et al., 2009; Kirschner et al., 2004). 

The above can be explained from the idea that information on the extent to which 
the participants can value the interventions or activities performed by the other 
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participants throughout the collaboration process depends basically on the number of 
times that they contribute to a given activity. On the contrary, it is very difficult for 
the participants to develop an awareness of the degree or level of quality of the work 
done if they do not achieve an active participation that can be demonstrated and can 
be put in evidence from those central aspects or dimensions that the students use to 
evaluate the activity of their peers, which in this case, as we had already pointed out, 
tend to concentrate on the evaluation associated with the tasks or with the content of 
what they are learning. 

In relation to the Global GA indices, we can conclude that there is a significant 
difference in the IGAc in favor of the CG. This result makes us consider the 
importance of the already mentioned idea, related to the type of attention or activity 
focus on which the students center their attention while they collaborate. On the other 
hand, and since different types of GA were analyzed, we can state that the 
participation of the students can be associated with one type of GA and not 
necessarily with all the dimensions of analysis or types of GA studied. This becomes 
of great importance with respect to the other dimensions that are being analyzed, 
since although the students had a tool that allowed the assessment of the activity in 
other action dimensions, the main attention focus is centered on the development of 
the task, although they do not have a visualization tool.  

The above leads to the idea that GA can be considered as a by-product of the 
participation and not exactly a by-product of a tool of the GAW. Although GA cannot 
necessarily be associated as a tool of the GAW, our differences suggest that such a 
relation can be reflected in structural activity indicators that would lead to the 
conclusion that the greater the activity in an EVA, the more the participants' 
orientation would be centered on awareness with respect to the knowledge (GAc), i.e., 
from assessing the kind of task or the way in which the participants carry out a given 
activity. 
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Abstract. Google Apps, as one of cloud computing applications, is gaining 
popularity and can be effectively used in education for communication between 
academic staff and their students. This paper reports on the use of Google Apps 
services for higher education. It investigates the use of Google Apps services 
(Mail, Docs/Drive, Calendar, and Sites) as a package among information  
department staff themselves and the use of Google Apps services package be-
tween academic staff and their students at ABC academic institution. The re-
search aims to find out whether there was a significant difference in the use of 
Google Apps services by the IT staff and their students. The finding reveals that 
despite the frequent use of Google Apps services package by IT staff, the usage 
of the same group with their students was less than normal. The results also 
show that the differences were significant. Analysis of results shows that there 
are factors that contribute to the differences.  

Keywords: Google Apps Services, Cloud Computing, Communication channel, 
Usage. 

1 Introduction  

The rapid growth of digital technologies such as the use of email, e-learning, the in-
ternet, and multimedia for instructional programs was the reason behind the growing 
number of academic institutions [1]. Communication between academic staff and 
their students is playing a key role in achieving these objectives. Technology such as 
email presents new way in communication. The influence of new technologies on 
education is increasing proportional to the development in technologies that offer new 
options for communication [2]. 

Since the recession, most academic institutions have started to find new ways  
to obtain and control computing resources with low expense [3]. Cloud computing  
or software-as-a-service (SaaS) is a web technology. It is a computing model that IT 
applications are provided as a service and enable users to reach applications from  
the cloud internet [4]. By using cloud computing, clients do not have to buy and own 
extra hardware network equipment as well as worry about maintenance costs [5]. 
Many academic institutions are offloading the cost of infrastructure and maintenance 
efforts and investing the savings on other IT initiatives [4]. Google Apps as one of 
cloud computing applications has becomes popular and it is our belief that it can be 
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effectively used in educational institutions for communication between academic staff 
and their students. Google Apps, as an on line service, is easy to use, reliable, useful 
and productive to enhance communication in academic institutions. It can thus be 
considered as one of the teaching tools [4]. In addition, Google Apps services are 
cloud computing technology where users can reach Google Apps services anywhere 
and at any time via the internet.  

Academic institutions are paying more attention and priority to acquire specific 
hardware, software, and advanced network rather than developing their information 
systems and academic staff skills to use the available technologies. For optimal use of 
technologies in academic institutions, it is important to help staff to be more comfort-
able and confident in using these technologies. To achieve this, a developed strategy 
is required to help academic staff to be comfortable with involving computers in their 
teaching or communication activities [1]. Much research is available about cloud 
computing and most of it is concerned with taking Google apps as an example of 
cloud computing or SaaS [6]. However there is little research focused on discovering 
the undergraduate students’ perceptions of Google Docs / Drive as a communication 
tool [7]. This paper aims to evaluate the use of Google Apps services (Mail, Docs / 
Drive, Calendar, and Sites) among ABC’s information technology department staff 
and with their students.  

2 Literature Review  

Since 1990, major IT companies have invested billions of dollars in cloud computing. 
For instance, Salesforce.com has been offering and providing on-demand Software as a 
Service (SaaS) for clients since 1999. Subsequently, IBM and Microsoft started to pro-
vide cloud computing services since 2000s. [8] suggested that there are six advantages of 
cloud computing for education. These include: backup, storage, accessibility, collabora-
tion, resource and time conscious, and assignment. An example of the use of cloud com-
puting in education is Virtual Computing Lab (VCL). VCL is a cloud infrastructure that 
pools the IT resources of several sites (servers, storage systems, and software authorities 
at North Carolina State University. The VCL enables the pupils from the various primary 
and secondary schools in the State, as well as the students using the different university 
campuses to access a highly developed and up-to-date pool of technical and learning re-
sources wherever they happen to be (including at home). 

Google Docs / Drive software provides Web-based word-processing, spreadsheet, 
and presentation applications [3]. It is a collection of web-based programs and file 
storage that run in a web browser, without requiring users to buy or install software. It 
consists of Google Apps suite Mail, Docs / Drive, Calendar, and Sites - that offer use-
ful and attractive options for clients who are seeking for free or low-cost, easy to use, 
and flexible ways to manage the electronic communication services and resources [9]. 
Google Apps offer collaboration tools to improve communication for academic staff 
by sharing documents at any time and from any location. Figure 1 shows the free 
Google Apps services. 

Email: Gmail is a free electronic mail service from Google with two important 
tools: virus protection and spam filters. It allows the users to use labels instead of 
folders where emails can have multiple labels. Multiple emails in a single conversa-
tion will be grouped as a single email thread [4]. 
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Fig. 1. Google Apps Services  

DOCS / Drive: DOCS / Drive in Google Apps allows users to share documents, 
spreadsheets, and presentations. Collaboration in real-time is possible with the team 
or with the whole school. Users can publish final documents to the entire world, too. 

Calendar: Calendar is a free web based time management application that allows 
the user to store his events on line and can be accessed from any place provided by in-
ternet access. The user can add and share multiple calendars with different permission 
levels. Therefore, schedules can be collaborated and shared between groups [4].  

Google Sites: Google Sites is a very important part of the Google Apps. With 
Google Sites, an academic staff member can create his / her web site and include doc-
uments, forms, presentation documents, pictures, calendars etc. by using easy page 
templates without the need for professional knowledge in designing web sites [6]. The 
main goal of Sites in Google Apps is to create a team-oriented site. The files in the 
Google Apps site can be used collaboratively and shared by multiple users. 

3 The Case Study 

ABC - a private academic institution - moved to a new campus. The new campus is 
built with advanced infrastructure in order to be able to handle the latest technologies. 
All classrooms are provided with smart boards and are connected to the ABC local 
area network and internet. Besides that, areas outside and inside the campus are  
covered by wireless network. ABC strives to have the latest electronic information 
services for use by staff and students.  

For many years, ABC used Microsoft Outlook Exchange server licensed under  
Microsoft Outlook application for their staff and students as its electronic mail  
service. Today, most academic institutions have changed their mail server from Mi-
crosoft Outlook to Google Apps. This change saves money for the intuitions as well 
as administering time [10]. For instant, Arizona State University (ASU) relocates 
450,000 dollars per year to other core activities when shifting from IMAP email client 
to Gmail using Google Apps [11]. Because of this, ABC in 2009 migrated its Micro-
soft Exchange server to Google Apps services. 

The network department at ABC is responsible for providing information technol-
ogy services to the academic and administrative staff as well as to the students. 
Google Apps have the potential to provide effective communication between staff and 
students at ABC. It is chosen because the software is freely available to students and 
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all partners. This research aims to investigate the effectiveness of the use of Google 
Apps by staffs and students at ABC. It also investigates the relationship between the 
usage of Google Apps services among IT department staff and the usage of the same 
service by IT department staff and their students.  

4 Related Works  

Most of the published papers describe the facilities and features in Google Apps 
package [10] or discuss the migration process from a mail server to Google Apps 
server [12]. Only [4] investigated Google Apps services as a solution for communica-
tion in educational institutions. However, there is very little research that studied the 
perception of academic staff about Google Apps. [5] conducted quantitative and  
qualitative surveys and interviewed elementary school teachers using Docs/Drive  
service inside schools and [2] studied Email service as one of the communication 
channels that used by academic staff in interacting with their students. 

5 Methodology  

Determining sample size and managing the bias of non-response is crucial for design-
ing a quantitative survey. Using smaller groups of people to generate inferences about 
larger groups is one of the real advantages of quantitative methods. Normally, these 
surveys are designed in order to decrease both; alpha error unreal difference in popu-
lation and beta error undiscovered real difference in population [13].  

The response sample included all the academic staff of the information technology 
department at ABC. The information technology department staff was chosen because 
they are keen and interested to use electronic services more than other academic depart-
ments’ staff and Google Apps services particularly. Since the selected participants belong 
to the same department at the same organization, the number of nonresponse is zero.  

This study used a survey research method by distributing a group administered 
questionnaire to the respondents [14]. The questionnaire was designed by the network 
director in collaboration with head of quality assurance department. The first version 
of this questionnaire was revised and updated according to the feedback of the re-
search method modules instructor about the proposed research hypotheses. The study 
was guided by the following three hypotheses:  

H1: The use of Google Apps services among IT staff is frequent.  

H2: The use of Google Apps between IT staff and their student is frequent.  

H3: The use of Google Apps services among IT staff and between IT and their 
students differs significantly. 

The last version was sent for a last check with the Head of foundation unit and the 
Head of information technology department at ABC. After that, the questionnaires 
were distributed among academic staff in information technology at ABC. The relia-
bility of the questionnaire was evaluated by measuring the internal consistency of the 
scales using Corobachs alpha.  
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6 Results and Discussion 

The five point Likert-type scale with 1 = Never, 2 = Rarely, 3 = Normal, 4 = Fre-
quently, and 5 = Most Frequently, IT staff were asked to respond to the 9 items. 
Question one of the questionnaires, ‘How often do you use ABC Mail service of 
Google Apps with your colleagues?’, was used to find out among IT faculty members 
the usage of email service with colleagues. Likewise, question two to four asked the 
IT faculty member about the usage of Docs/Drive, Calendar, and Sites services with 
his colleagues respectively. Similarly, questions five to eight were concerned with the 
usage of Google Apps package (Mail, Docs/Drive, Calendar, and Sites) between IT 
staff and their students. Question nine asked IT staff about their suggestions to in-
crease the usage level of Google Apps at ABC. By using Spss release 16.0, questions 
one to four were grouped together to one variable called F-package-F(the use of 
Google Apps services among IT staff themselves), where questions five to eight are 
grouped together to be one variable called F-package-S (the use of Google Apps be-
tween IT staff and their student is frequent).  

6.1 IT Staff Usage Google Apps among Themselves Frequently  

To answer RQ1, the responses to the (F-package-F) package including Mail, 
Docs/Drive, Calendar, and Sites services would be investigated after discussing the 
responses to each service individually. Table 1 shows that IT staff found themselves 
using the mail service more frequently (Mean = 4.42) among themselves likewise for 
using Docs/Drive service (Mean = 4.17). In spite of the mean of Calendar and Sites 
services (Mean = 3.66, Mean = 3.83) less than frequent in level 4, the usage is closer 
to frequent and more than normal. 

By calculating the frequency use of all services as a package (F-package-F), (67%) 
of IT staff use these services frequently and only (33%) of them use these services 
more than normal and close to frequently use level. To prove this statistically, the one 
sample T-test method with test value (4) was used to find the mean value of the usage 
of this package of (4.02). It shows the probability of sampling error for the resulting 
p-value - (Sig. 2-tailed) -is (0.795) which is greater than the used threshold value of 
(0.05) of confidence interval of (95%). In other words, (0.795) was greater than (0.05) 
and this concludes that the null hypothesis is not rejected. This is supported by the re-
sult that the mean is by different only (0.02) from the mean of the hypothesized value 
[15] as shown in Table 2.  

Based on these findings as shown in the histogram Figure 2 below, the first  
hypothesis was found to be supported, suggesting that IT staff emphasize on Mail 
service than Calendar service in communication between each other and use shared 
documents and files in Docs / Drive service in their collective work frequently while 
their use of Site service was more than normal and very close to frequent.  
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Table 1. Descriptive statistical for F-package-F 

 

Table 2. One Sample T-Test Results of (F-package-F) 

 

 
Fig. 2. F-package-F Histogram 

6.2 IT Staff Usage Google Apps with Their Students Frequently 

By following the same strategy described above, the mean value for the usage of mail 
service in F-package-S between IT staff and students was (Mean = 2.41) which is 
slightly differ than the usage of Site service (Mean = 2.58). The usage of Docs/Drive 
service mean was (Mean = 2.16) in the third rank while the IT staff usage of Calendar 
service with their student was (Mean = 1.91) as shown in table 3.  
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In other words, (66.7%) of the IT staff used the Google apps services with their 
students less than normal and they used it rarely or never use it at all while ( 33.3%) 
of them used these services normally but not frequently. By applying the sample  
T-test on F-package-S as shown in Table 4, the mean value of the usage of Google 
services Package between IT staff and their students was (2.27) and the p-value (Sig. 
2-tailed) was (0.000) while the mean difference was (1.72). Because the p-value was 
less than the threshold value (0.05) and the mean was different from the hypothesized 
value, the null hypothesis is rejected and not supported.  

Table 3. Descriptive statistical for F-package-S 

 

Table 4. One Sample T-Test Results of (F-package-S) 

 
 
According to these results and as shown in the histogram Figure 3, the second  

hypothesis is rejected and supports the alternative. In other words, the usage of 
Google Apps services between IT staff and their students is not frequent and normal. 
These results highlight that there are serious problems in using Google Apps services 
between IT staff and students. 

 
Fig. 3. F-package-S Histogram 
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6.3 The Usage Level of Google Apps Differ Significantly  

In order to discuss the hypothesis H3, we need to investigate the difference between 
the usage of Google Apps among IT staff themselves and IT staff with their students 
by comparing the responses to both packages F-package-F with and F-package-S by 
the same respondents respectively. Because the two packages are not independent of 
one another, a paired sample T-test was used to compare between F-package-F and F-
package-S. As SPSS does not tell us straightforwardly which package is larger, we 
need to look at the differences in the values of the two packages and see if the mean 
of these differences is equal to zero.  

Table 5. Paired Samples T-Test Results 

 

  
Fig. 4. Difference between F-package-F and F-package-S 

The probability of p-value is less than the prespecified alpha value (usually .05) 
and this concludes that the mean difference between F-package-F and F-package-S is 
statistically differs than zero. This result is supported by the value of the mean (mean 
= 1.75) and this value is greater than zero as shown in table 5. The difference between 
the usage of Google Apps services among IT staff themselves and their students is 
explained in the histogram as shown in Figure 4. This figure shows the frequencies of 
the mean values for each respondent. 

The finding reveals that hypothesis H3 is supported. That is the usage of Google Apps 
(F- package-F) is more than the usage of Google Apps (F-package-S). This evidence 
shows that findings of H1 and H2 are statistically supported. According to the Corobachs 
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alpha value (0.606) which was calculated for the 8 items of frequent usage of the Google 
Apps services; this makes the study statistically acceptable and the data reliable.  

Although cloud computing using Google Apps has great potential for education, 
the main concern is Security breaches. security risks includes compliance risks, the 
loss of governance, data protection , lock - in issues, isolation failure, management in-
terface compromise, incomplete or insecure data deletion and malicious insiders. 
There are also the issues of privacy, data integrity, intellectual property management, 
regulation issues and audit trails. Apart from the security concerns, there are certain 
other issues like maintaining the integrity of data, ensuring access is limited to autho-
rized users and maintaining the availability of data and services. 

7 Conclusion and Future Work  

The purpose of this study is to investigate the use of Google Apps at ABC. These re-
sults indicate that the IT staff at ABC use Google Apps services package frequently as 
the main communication channel among themselves. However, the use of Google 
Apps between IT academic staff and their students is less frequent. It is our belief that 
there is a lack of trust in the use of online tools by the students. Trust facilitates coop-
erative behavior. There was a lack of trust in sharing between staffs and students. 
Trust is the most important precondition for sharing. Although sharing is a voluntary 
behavior, we often need to share values and/or establish a common shared objective 
with someone before we are willing to share. Conversely, trust is also voluntary  
especially to trust initially is a voluntary act of faith. 

This study supports hypothesis H3 that the usage of Google Apps services package 
among IT staff differs significantly from the usage of Google Apps services package 
between IT staff and their students. The underlying reasons can be attributed to: stu-
dents have limited use of electronic information services particularly in their first and 
second years at university and poor interaction of IT staff with their students. This 
was because IT staff preferred to use face to face communication rather than using the 
mail service. At the same time, IT staff also preferred the use of traditional ways of 
transferring files rather than using Docs/Drive services. IT staff did not share impor-
tant events with students through Calendar service but preferred to use other method. 
Finally, it is obvious that IT staff did not interact with students through their websites. 
These above results conclude that students at ABC were not using Google Apps ser-
vices as main communication channel.  

Although the study sheds light on the reasons why ABC did not produce the poten-
tial benefits of using Google apps as predicted. It is important to realize the study has 
limitations. This study only involves only one institution. There may be other va-
riables that would impact the use of Google apps by institutions. Further studies with 
other variables are required. 

In order to enhance the communication level between staff and students, the man-
agement of the academic institute should instructing students to use the available elec-
tronic facilities like using ERP system at the college. Instructors should encourage 
their students to use Google Apps services through using Drive service for sharing an 
assignment with them and by uploading some materials on their websites. Further-
more, instructors should use Calendar for announcing important activities and events. 
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Abstract. In web 2.0 social network services also provided many attached tools 
for help social communication, for example, photo sharing and comment  
mechanism. According to above mentioned, Web 2.0 facilitated web-based  
information sharing, even knowledge sharing. However, less study examined 
that knowledge sharing about online users. In this paper, we aim to examine the  
users’ content and social value in knowledge platform impact on knowledge 
sharing and use. Finally, the study develops a KMO 2.0 success model. In the 
model, we have proposed 13 hypotheses for testing. From the results, the  
hypotheses H1, H3, H5, H6, H7, H8, H9, H10, H11, H12, and H13 have been 
supported. 

1 Introduction 

1.1 Background 

Due to technology development and internet widespread, the new term of “Web2.0” 
was emerged. The concept “Web 2.0” began with a brainstorming session between 
O’Reilly and MediaLive in a conference (O’Reilly, 2007). Web 2.0 has many charac-
teristics such as the web as platform, user participation, information with personality, 
and interactivity responsiveness (Kim, Yue, Hall, & Gates, 2009). Based on the cha-
racteristics, Web 2.0 developed two elements: user generated content (UGC) and  
social networks services (SNS). In Web 1.0, all information on the Internet was pro-
vided by the webmaster. For example, users received information passively through 
the news portal websites or firm official website. In Web 2.0, information could be 
generated by users like the concept of user generated content. The kinds of platform 
are such as blog website, Wikipedia, and Youtube. For the concept of social network 
services, users could maintain offline friendship and meet new one through social 
network sites such Facebook and Myspace. In addition, social network services  
also provided many attached tools for help social communication, for example, photo 
sharing and comment mechanism. According to above mentioned, Web 2.0 facilitated 
web-based information sharing, even knowledge sharing. 



106 L.-C. Huang, I-H. Ting, and S.-C.T. Chou 

 

1.2 Motivation 

About knowledge management, the past literatures mostly focused on the organization 
field. For example, the knowledge success model displayed that factors how impact on 
knowledge use in the organization (Kulkarni, Ravindran, & Freeze, 2006). Moreover, 
the organization culture influenced the knowledge management (Alavi, Kayworth, & 
Leidner, 2005). In spite of web-based research, it showed that employees utilized web 
technology such as forum and community to promote knowledge sharing. But less 
study examined that knowledge sharing about online users. Based on the gap, the study 
investigates that the features of user generated content (content value) and social net-
work services (social value) influence on knowledge sharing and use. 

1.3 Research Question 

This study aims to examine that users’ content and social value in knowledge plat-
form impact on knowledge sharing and use. Finally, the study develops a KM 2.0 
success model. 

2 Literature Review 

2.1 Content Value and Social Value 

Based on the study of Helen and Wagner (2006), this study investigates the influence 
of two important factors—content and social values—on knowledge sharing. Kulkarni, 
Ravindran, and Freeze (2006) tried to define content value as various qualities includ-
ing its relevance, accuracy, timeliness, applicability, comprehensibility, presentation 
formats, extent of insight, availability of expertise and advice, and so on. Moreover, 
there is an abundance of research showing that social value plays an important role in 
knowledge sharing in the internet. For instance, bloggers hope to link with popular 
blogs so that more people will view and rate their own (Wagner & Bolloju, 2005).  

2.2 Knowledge Sharing 

Knowledge sharing is a communication process that includes two parts: (1) the know-
ledge owner externalizes the knowledge; (2) the knowledge demander internalizes the 
knowledge (Hendriks, 1999). The knowledge conversion includes both transmission 
and absorption; therefore an enterprise should not merely absorb knowledge, but also 
acquire knowledge channels (Davenport & Prusak, 1998). Nonaka (1995) argued that 
the some of the main obstacles to converting knowledge could be resolved as follows: 
lack of trust can be improved through face-to-face conversation, lack of learnability 
can be solved by hiring more competent and open-minded workers, and cultural gaps 
can be bridged through education, team work, and interactive discussions. Since to 
knowledge is unlike products, which are easy transferable, during the process of 
learning new knowledge, a person should be able to rebuild knowledge and equipped 
his or herself with the basic knowledge that allows for effective learning and sharing. 
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2.3 User Satisfaction 

According to the research of Kulkarni et al. (2006), user satisfaction can be defined as 
subjective evaluation of the various outcomes due to the knowledge sharing and  
retrieval capabilities existing within the organization, including ease of getting the  
information and knowledge needed, satisfaction with the access to knowledge,  
adequacy of the information/knowledge to meet one’s needs. 

3 Research Model 

H1: Norms of reciprocity is positively related to information value. 
H2: Norms of voluntarism is positively related to information value. 
H3: Norms of social trust is positively related to information value. 
 
H4: Norms of reciprocity is positively related to social value. 
H5: Norms of voluntarism is positively related to social value. 
H6: Norms of social trust is positively related to social value. 
 
Knowledge management in open source proveds user to serach, compose and edit 

contents according to soe basic rules, and absorb knowledge through the knowledge 
sharing process. People can collaborate with each other to create and share knowledge 
(Richards, 2009). Blau (1964) asserted that when socializing, every individual expects 
for feedback. For example, in pair or group interaction individuals want to participate 
and maintain an important role in the activity (Jones, Hesterly, & Borgatti, 1997). 
This implies the social value of such platform would effect the knowledge sharing. 
Besides, Seddon (1997) also claimed in IS success model that if the quality of know-
ledge content is high, then a knowledge worker is more likely to perceive that know-
ledge management initiatives contribute to him/her self-efficiency.  

 
H7: Information value is positively related to perceived usefulness of knowledge 

sharing. 
H8: Social value is positively related to perceived usefulness of knowledge sharing. 
 
In line with the IS success model, we propose that content value, social quality, 

and perceived usefulness of knowledge sharing together determine the level of overall 
user satisfaction, which, like its equivalent in the IS success model (Rai, Lang & 
Welker, 2002), is a subjective measure of the various outcomes of the knowledge 
sharing, retrieval, and knowledge reuse capabilities existing within the firm as a result 
of the knowledge management initiatives undertaken. 

 
H9: Information value is positively related to user satisfaction. 
H10: Social value is positively related to user satisfaction. 
H11: Perceived usefulness of knowledge sharing is positively related to user satis-

faction. 
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Comaring model proposed by DeLone & McLean (2003) with Seddon (1997), it is 
interesting to note the difference between D&M and Seddon in the treatment of  
IS use. The D&M model includes a causal path from user satisfaction to system  
dependence (same as IS use), as well as one from system dependence to perceived 
usefulness. Seddon (1997) includes only one causal relationship leading from user  
Satisfaction to IS use; the model does not propose that perceived usefulness causes IS 
use or vice versa. In line with Seddon’s IS success model, we propose that user satis-
faction causes intention of knowledge use. Further, we argue that a relationship be-
tween usefulness and use is entirely possible in the knowledge management context. 

 
H12: Perceived usefulness of knowledge sharing is positicely related to intention 

of knowledg use. 
H13: User satisfaction is positively related to intention of knowledge use. 

 Norms of reci-procity 

Norms of voluntarism 

Norms of so-cial trust 

Informational value 

Social value 

Perceived Useful-ness of Knowledge Sharing 

User Satisfac-tion 

Intentions of Knowledge use 

H1 H4 
H2 
H5 H3 H6 

H7 

H10 H8 
H9 H11 

H12 

H13 
 

Fig. 1. Research model 

4 Methodology 

This study used survey method to test the hypothesis. The detail information of me-
thodology is in the following sections. 

4.1 Measurement 

Social capital consisted of three dimensions: norms of reciprocity, norms of voluntar-
ism, and norms of social trust. This study used a two-item scale which was developed 
by Wasko and Faraj’s (2000) to measure norms of reciprocity. To measure norms of 
voluntarism, this study adopted Podsakoff, Ahearne, and MacKenzie’s (1997) three-
item scale. This study utilized norms of social trust scale. The three-item scale was 
developed by Moorman, Zaltman, and Deshpande (1992). Moreover, this study 
adopted a three-item scale for informational value and a four-item scale for social 
value. These scales were developed by Mathwick and Klebba (2003). 

For perceived usefulness of knowledge sharing, this study used a six-item  
scale which developed by Kulkarni, Ravindran, and Freeze (2006). This scale was 
originally adopted in the organization condition. Therefore, this study deleted one 
item to further measure. And this study also adopted Kulkarni, Ravindran, and 
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Freeze’s (2006) three-item to measure user satisfaction. Finally, this study utilized a 
three-item which was developed by Goodhue and Thompson (1995) to measure inten-
tions of knowledge use. 

All items of three dimensions of social capital, information value, social value, 
perceived usefulness of knowledge sharing, user satisfaction, and intentions of know-
ledge use were the seven-point Likert-type, with a measuring range of from 1 (strong-
ly disagree) to 7 (strongly agree). 

4.2 Participant 

This study recruited in total 305 subjects which were from the online community. Af-
ter deleted subjects without using online community experiences, the remaining 298 
completed responses were accepted for data analysis. The subjects consisted of 146 
(49.00%) students and 152 (51.00%) non-students. The subjects included 154 
(51.68%) males and 144 (48.32%) females. The age of subjects ranged from 16 to 56 
years (Mean = 25.76, SD = 4.66). In the amount of education, 50.67% of the subjects 
had university degrees and 44.97% of the subjects had master degrees. The subjects 
have adopted online community averagely 4.48 years (SD = 2.16). The subjects ave-
ragely used 12.18 hours (SD = 8.94) per week. 

4.3 Procedure 

This study recruits voluntary participants in an online community. This study posts 
messages of call for voluntarily subjects on questionnaire boards about two weeks. 
The participants can click the hyperlink which posts in the call for voluntarily subjects 
to join this study. This study builds an online questionnaire web page to collect data. 
Each participant is provided 50 p coins as souvenirs for complete responses.  

4.4 Reliability and Validity 

Factor analysis was conducted by using the principal component factor analysis with 
the varimax rotation. The results displayed that loadings of items were higher than .73 
and considered significant (Hair, Jr., Tatham, & Black, 1998). Cronbach’s α was 
usually used to estimate the reliability of a construct. This study calculated Cronbach’s 
α to estimate reliabilities for all measurement scales. In the study, Cronbach’s α value 
range for all measurement scales was from .74 for intention of knowledge use to .91 
for perceived of usefulness knowledge sharing. All Cronbach’s α values were over .70 
and in the commonly acceptable range of reliability (Nunnally, 1978). In addition, this 
study employed average variance extracted (AVE) and composite reliability (CR) to 
evaluate convergent validity. For all measurement scales, the range of average variance 
extracted (AVE) value was from .65 for intention of knowledge use to .80 for norms of 
reciprocity. Moreover, composite reliability value range was from .85 for intention of 
knowledge use to .93 for perceived of usefulness knowledge sharing. All average va-
riance extracted (AVE) values exceeded .50, and composite reliability (CR) values was 
over .70. They were in the commonly acceptable range of average variance extracted 
(AVE) and composite reliability (CR) (Fornell & Larcker, 1981).  
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5 Results 

Due to our sample being medium-sized, this study used SmartPLS 2.0 to estimate the 
research model. After analyzing the data, figure 2 presents the PLS model estimation 
output. The explanatory power of the constructs were 48% for informational value, 
44% for social value, 55% for perceived usefulness of knowledge sharing, 60% for 
user satisfaction, and 65% for intentions of knowledge use. Except that the path lin-
kages from norms of reciprocity to social value and norms of voluntarism to informa-
tional value were not significant, other path linkages were significant. The results 
supported hypotheses H1, H3, H5, H6, H7, H8, H9, H10, H11, H12, and H13. 

 Norms of reci-procity 

Norms of voluntarism 

Norms of so-cial trust 

Informational value 

Social value 

Perceived Useful-ness of Knowledge Sharing 

User Satisfac-tion 

Intentions of Knowledge use 

0.21** -0.07 
-0.09 
0.53** 0.63** 0.26** 

0.63** 

0.12* 0.21** 
0.23** 0.52** 

0.38** 

0.48** 

R2 = .55 

R2 = .60 R2 = .65 

R2 = .48 

R2 = .44 
 

Fig. 2. Results of PLS analysis *p < .05, **p < .01 

In order to observe the gender effect, the data were divided into two groups, male 
and female, to compare the different results.  Figure 3 revealed the PLS model esti-
mation outcome for male group. The explanatory power of the constructs were 57% 
for informational value, 45% for social value, 59% for perceived usefulness of know-
ledge sharing, 69% for user satisfaction, and 68% for intentions of knowledge use. 
Except that the path linkages from norms of reciprocity to informational and social 
value and norms of voluntarism to informational value were not significant, other path 
linkages were significant. Moreover, figure 4 shows the PLS model estimation results 
for the female group. The explanatory power of the constructs were 42% for informa-
tional value, 44% for social value, 50% for perceived usefulness of knowledge shar-
ing, 49% for user satisfaction, and 62% for intentions of knowledge use. And the path 
linkages from norms of reciprocity to social value, norms of voluntarism to informa-
tional value, and social value to user satisfaction were not significant. The other path 
linkages were significant. Comparing the PLS results for male and female groups, the 
relationship between norms of reciprocity and informational value was significant for 
female group whereas it was not significant for male group. In addition, the path coef-
ficient from norms of social trust to social value was higher for female group than  
for male group. On the contrary, the path coefficient from norms of voluntarism to 
social value was less for female group than for male group. Based on the results, fe-
male group were more willing to reciprocity with other community members than 
male group. On the other hand, male group preferred to more voluntarism than female 
group in online community. 
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User Satisfac-tion 
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Fig. 3. Results of PLS analysis for male group *p < .05, **p < .01 

Norms of reci-procity 

Norms of voluntarism 

Norms of so-cial trust 

Informational value 

Social value 

Perceived Useful-ness of Knowledge Sharing 

User Satisfac-tion 

Intentions of Knowledge use 

0.20* 0.01 
-0.15 
0.47** 0.63** 0.30** 

0.59** 

0.12 0.23** 
0.22* 0.47** 

0.27** 

0.58** 

R2 = .50 

R2 = .49 R2 = .62 

R2 = .42 

R2 = .44 
 

Fig. 4. Results of PLS analysis for female group *p < .05, **p < .01 

In addition, this study also wanted to test the occupation effect. Therefore, the data 
were divided into two groups, student and non-student, to compare the different results. 
Figure 5 revealed the PLS model estimation outcome for student group. The explanato-
ry power of the constructs were 48% for informational value, 43% for social value, 
53% for perceived usefulness of knowledge sharing, 64% for user satisfaction, and 
60% for intentions of knowledge use. Except that the path linkages from norms of  
reciprocity and norms of social trust to social value, norms of voluntarism to informa-
tional value, and social value to user satisfaction were not significant, other path  
linkages were significant. And figure 6 shows the PLS model estimation results for the 
non-student group. The explanatory power of the constructs were 49% for informa-
tional value, 48% for social value, 56% for perceived usefulness of knowledge sharing, 
58% for user satisfaction, and 70% for intentions of knowledge use. Furthermore, the 
path linkages from norms of reciprocity to social value, norms of voluntarism to in-
formational value, and informational value to user satisfaction were not significant. 
The other path linkages were significant. Comparing the PLS results for student and 
non-student groups, the relationship between norms of social trust and social value was 
significant for non-student group, but for student group it was not significant. Further-
more, the path coefficient from norms of social trust to informational value was higher 
for non-student group than for student group. Conversely, the path coefficient from 
norms of reciprocity to informational value was less for non-student group than for 
student group. According to the results, non-student group had more social trust than 
student group in online community. On the contrary, student group would like to reci-
procity with others than non-student group. 
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Fig. 5. Results of PLS analysis for student *p < .05, **p < .01 
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Fig. 6. Results of PLS analysis for non-student *p < .05, **p < .01 
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Abstract. The Web 2.0 has provided a significant increase in the use of online 
social networks. In this scenario, Twitter has being used for collaborating, 
communicating and to exchange ideas between users who share common inter-
ests. Consequently, it can be observed an increasing adoption of social net-
works as a resource to support learning outside the classroom. They can provide  
mechanisms for sharing ideas and discussions about the studing subjects. How-
ever, as far as we know, there is no consensus in the literature whether users  
indeed efficiently employ these resources for such purpose. An important ques-
tion is: can the online social networks be used as an efficient learning tool? 
Helping us to find the answer, this paper presents empirical results of an expe-
riment performed to evaluate the effectiveness of Twitter for supporting learn-
ing and also to identify the common behavior of its users. 

1 Introduction 

Although social networks are not a new concept, its popularity has grown with the in-
creasing interation on virtual communities and electronic environments. Within the 
context of learning, we observe a raising adoption of social networks for  
supporting the classroom activities. These environments are being used as an exten-
sion of the classroom, providing mechanisms for sharing ideas and to discuss impor-
tant topics [6]. 

Among the available online social networks, Twitter has become well-known for 
using the concept of microblogging, which allows just short messages (limited to 140 
characters) to convey information, and for being perform on different devices [16]. 

Recent reports indicate that about twenty million users produce more than fifty 
million messages on Twitter daily. The analysis of such messages can help in gather-
ing information about users. Beyond simply numerical checks, as the num 
ber of user’s followers, we can also parse the messages and employ pattern recogni-
tion algorithms and text mining techniques in order to offer a deep analysis [20]. 

Text mining techniques have been adopted in the e-learning area aiming to supply 
the teacher on identification about the successes and failures during the process of 
teaching and learning, and on recommendation of issues that may contribute to the 
process of learning. 
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Observing the trend of using the electronic social networks to support learning, the 
goal of this work is to empirically examine the effectiveness of employing Twitter to 
support the outside classroom discussions. To do that, we have collected data trought 
text mining techniques to find terms commonly used by teachers and students. In this 
way, we have collected and analyzed messages posted by two professors about sub-
jects that were taught in an undergraduated course of Computer Science in a Brazilian 
University. These messages were compared to the messages sent by students who fol-
lowed the teachers and also attended the courses. After that, we have examined 
whether students forwarded messages or even sent new posts about the theme  
proposed by the teachers. Additionally, we applied a questionnaire to the involved 
students in order to compare both the results obtained from the text mining analysis 
and the students. 

The remainder of this paper is organized as follows: Section 2 presents the theoret-
ical background need to perform this work. The related work is presented and  
compared in Section 3. Section 4 discusses the methodology and presents the experi-
ment results. Finally, Section 5 outlines the main conclusions. 

2 Theoretical Background 

This study is based on three different contexts: the online social networks, e-learning 
environments and text mining tools. A briefly theorical background of each one is de-
scribed in the following. 

2.1 E-learning and Online Social Networks 

The main characteristics of Web 2.0 have improved the spreading of applications of 
Online Social Networks (OSN) in recent years [2]. Communication and collaboration 
tools such as blogs, wikis and social networks have attracted billions of users, and on-
line social networks has surpassed the email popularity [3]. Many OSN have emerged 
with different purposes, such as: professional contacts (LinkdIn1), short message shar-
ing (Twitter2), video sharing (YouTube3), sharing of general purpose (MySpace4,  
Facebook5, Orkut6), among many others. Many fields like commercial (marketing and 
political campaigns), sociology (human behavior and communication), security and 
privacy, internet (traffic and volume data), user experiece (UX) and e-learning  
demand efforts into studies of the OSN adoption [4]. 

An e-learning environment should support the process of teaching and learning us-
ing some electronic tool for learning purposes (wikis, blogs and OSN). Although an e-
learning environment does not need an Internet connection, with the spread of  
the use of the Web, there is a major trend in the development of web environments to 

                                                           
1 http://www.linkedin.com/ 
2 http://twitter.com/ 
3 http://www.youtube.com/ 
4 http://www.myspace.com 
5 http://www.facebook.com 
6 http://www.orkut.com/ 
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assist the learning process [5]. This way, the OSN can be used to encourage learning 
as a social process, based on the idea that knowledge is continuing under construction. 
Furthermore, users may express and share ideas with different users who have the 
same interests [6]. 

Among different OSN environments, Twitter has stood out for supplying the users’ 
communication, collaboration and sharing ideas from short messages (140 characters or 
less). According to Cormode, Krishnamurthy and Willinger [8], about twenty million 
users post more than fifty million messages daily in Twitter from different devices. 

Twitter implements the conception of microblogging service in Web 2.0, providing 
API (Application Programming Interface) with a set of features to handle and post the 
message, including updates, data status and data of user profile, and so on [7,9]. In 
addition to texts, the user can add into his messages Web site links, and photos. Due 
to the size limit, the Twitter employs link shorteners to create a smaller URL from the 
original message, in order to minimize the describer URL [10]. 

2.2 Text Mining Process 

Text mining techniques can be applied to analyze words and expressions in messages 
posted in Twitter in order to find important information about the users. Such tech-
niques is generally used to looking for patterns in texts written in natural language. 
The searching process is driven by the goal of the analysis. Thus the identification of 
the problem and the context in which it is applied should be decided before the text 
mining application. The success of the mining process usually depends on this initial 
phase where is defined the set of data that will be handled, and the constraints related 
to data and to the context [1]. 

The first step is the pre-processing which involves the preparation of the texts to 
the mining. Usually the data are not structured which imposes restrictions on the use 
of machine learning tools. The data may be structured into an array of attribute-value. 
The array is built after the step of tokenization, which parses the unstructured text, 
identifies important characteristics, and separates the text into tokens (called words or 
terms) by applying regular expressions. The tokenization is a process of lexical analy-
sis that verifies an input of lines of characters and generates a sequence of symbols. 
During this step it is possible to remove characters without a context semantic, as 
marks, syllabic separations, special marks and numbers [1]. 

After pre-processing the texts, the patterns are extracted producing word and ex-
pression groups of interest. The main goal of this step is to sort out the groups that 
have common interest in patterns extracted from the database. Subsequently, it is  
necessary to perform a post-processing step, applying statistical index to validate the 
obtained patterns and to indicate the quality of the results. The resulting set and  
context support the final analysis. 

3 Related Work 

There are few papers in the literature that present studies about the employment of on-
line social networks to support learning. In the folloing, we briefly discuss the most 
important of them. 
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Dunlap & Lowenthal (2009) [11] analyzed the use of Twitter to share ideas for ex-
tra classroom. Students were asked to use the tool to clarify issues and doubts. The 
main purpose of such work was to check if Twitter could be used as an extension of 
the communication that occurred in the classroom. According to the authors, the par-
ticipants were able to write concisely the new findings on a specific topic and to share 
ideas with colleagues. Another relevant point reported in the paper is the insertion of 
Twitter as a natural communication media. 

Borau et . al. (2009) [12] evaluated the efficacy of using Twitter as a support tool 
to develop skills for reading and writing in English. The experiments were performed 
with Chinese students who participate in an online language course. A questionnaire 
was applied and 62 % reported that they enjoyed the experience. Data analysis tools 
have found that the most common activities performed by users were posting links 
and messages of doubts. 

Cheong & Lee (2009) [13] listed the most mentioned terms on Twitter comparing 
them with those ones presented in the user’s profile who posted messages (age, sex, 
geographic location, etc). To review the posts and identify user profiles, the authors 
employed the Kohonen self-organizing maps [17] by means of the Viscovery Somine 
tool [18]. The authors concluded that the most mentioned terms are directly related to 
some characteristic of the user’s profile that posted the message. 

In another study, Vieweg et . al. (2010) [14] analyzed the effectiveness of Twitter 
to disseminating information on natural disasters. The experiments were performed 
during two natural disasters when the users had posted different messages with rele-
vant tags to geographical location. Based on the formation of groups that characterize 
a relevant category to the natural phenomenon, the authors concluded that the shared 
information could help victims to take important decisions during such events. How-
ever, the authors highlight the need for the user to understand the syntax that should 
be used to build messages which are adherent to a context. 

4 The Experiment 

We have conducted an empirical experiment with undergratuated computer science 
students of a Brazilian University aiming to answer the question: is the Twitter a  
native learning tool? The experiment was performed to check if the OSNs are good 
environments to exchange information, as pointed out by the envolved students. In 
this way, our goal is to certify that the students are active agents in the learning 
process. To do that, professors have adopted Twitter as a complementary learning tool 
outside the classroom. The messages posted by two teachers who have taught the 
courses “Web Development”, “Software Engineering” and “Entrepreneurship” were 
collected using the Twitter API. After that, the messages were analyzed and compared 
with the tweets posted by 52 students enrolled in the courses who followed the  
professor on Twitter. After 4 months, 1,794 messages were collected: 118 posted by 
professors and 1,676 by the students. Any kind of recommendation regarding the 
messages format were made by the professors, since we aimed to observe the natural 
behaviour of the students in the social network without any kind of guidance. 

Before the messages analysis, the professors have pointed out the most relevant 
keywords to the teaching objectives and consequently to guide the text mining 
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process. From the collected messages we applied the text mining techniques consider-
ing the pointed relevant keywords. This way, we first tokenized the messages and 
constructed arrays to track the occorrence and frequency of each relevant keyword. 
The method we have used is based on the proposal of Almeida and Yamakami [15] 
that works with similar scenarios in e-mails. The algorithm was implemented in  
Matlab [19] and the text mining process is described in the following. 

First, a matrix of occurrences is created from the list of tokens extracted from each 
message. In Twitter messages is frequent the occurrence of links, and the words  
delimitors contain marks that are used in links. So, two different sets of words delimi-
ters were used to split the messages in tokens. The first set specifies only the most 
common delimiters like newline, blank and tab; while the second consists of the most 
common characters in written texts, such as semicolons, colons, dash, among others. 
Thus, the tokenization of message was performed in two steps. First, each character 
has been parsed and the delimiters of the first set were ignored. When a common cha-
racter was found, it is started the step of creating the token: each parsed character is 
concatenated until a general delimiter is found again. 

During the process of tokenization, it is applied a regular expression to check if 
each extracted term is a link. Another step of tokenization is performed using the 
second set of delimiters if the token is not considered a link. As Twitter employes a 
mechanism to reduce the size of the links, for the same original link, different short-
ened links can be created in different moments. Aiming to verify the relevance of the 
links on the analysis, we use an API to get the original link before perform the text 
mining process again.  

Two matrices of relevant terms are built with tokens extracted from two sets of 
messages: one from the messages posted by the teachers and other from the students 
ones. After that, we calculated the intersection of these sets to verify how often stu-
dents and teachers used the same terms in the posted messages. 

By the intersection set, it is observed that there was a low frequency of messages 
forward by the students from the teachers’ original messages or even posting messag-
es that contained the relevant terms. To be more specific, from 36 terms considered 
relevant only 2 were mentioned by the students in new posts or in forwarding  
messages. Therefore, we can safe conclude that the students acted as receivers of 
messages. 

To validate the found results and to better understand our findings, a questionnaire 
composed by eight questions was elaborated and applied to the envolved students. 
Basically, the questions were created to answer i) what relevant terms most interested 
to the students; ii) the weekly frequency of access to Twitter; iii) if the messages post-
ed by professors contributed to learning the issue addressed in the classroom; among 
others.  

The responses were analyzed comparing with the results observed by the text min-
ing process. The main objective was empirically verifying the behavior of students 
from the messages sent by the professors and we tried to prove if they were indeed 
just receivers or, on the opposite side, they are senders. The applied questions are: 

1. What of the listed terms are you interested in reading about? (The set of terms 
considered relevant by professors was presented). 

2. What is the frequency that you access Twitter weekly? 
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3. How many tweets do you post in a week (in avarege)? 
4. Considering the terms that you marked in question 1, how often do you retweet 

messages that contain such terms? 
5. Do you usually access the links you receive on Twitter messages? 
6. Considering the terms that you marked in question 1, do you usually access the 

links presented in tweets that you have received? 
7. After reading a tweet, do you usually search in the Web for more information 

about the topic? 
8. Considering the tweets with terms that you marked in question 1, did they moti-

vated you to acquire new information about the topic? 

From the 52 students who participated of the experiment, 38 (73%) filled the ques-
tionnaire, considering a good sample size to draw conclusions about the students be-
havior, the use of Twitter and the relevant terms. 

Taking into account the responses for the Question 1: the students are interested 
and considered relevant the terms indicated by professors that appear in several mes-
sages. Table 1 shows the frequency (%) of the terms chosen by the students. Such 
terms differ from the data obtained by mining the messages since the students  
retweeted only messages containing the word "job". 

Table 1. The relevant terms according to the responses of students 

Term Frequency (%) 

Web 66 

Android 63 

Mobile 61 

Google 55 

Inovação 53 

 
According to the responses, more than half of the students point out that the week 

frequency of accessing Twitter is from zero to twice (Question 2) (Figure 1a). It 
matchs with the results extracted from the process of text mining where 26% of par-
ticipants access more than ten times per week the online social network. About 80% 
of students indicate that they post less than two messages per week (Question 3)  
(Figure 1b). Moreover, almost 80% of respondents report that they forward less than 
twice a week the messages containing the terms that were previously marked as rele-
vant (Question 4) (Figure 1 (c)). Based on the answers, we can observe the passive 
behavior of the students in Twitter, acting as receivers of messages. 

Regarding the questions about the use of the links: 71% of respondents indicate 
they click on links to read them (Question 5) (Figure 2 (a)), and 87% report they 
access the links related to relevant terms (Question 6) (Figure 2 (b)). After reading 
some news about these terms, 68% of students point out that they look for more  
information about the topic on the Web (Question 7) (Figure 2 (c)). Finally, all the 
respondents have answered that the messages they received helped to acquire new in-
formation about the topic of interest (Question 8). 



120 L.A.M. Zaina, T.A. Ameida, and G.M. Torres 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Access of Twitter and messages sending 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Access and relevance of the links 

 

 



 A Case Study in Twitter 121 

Comparing the results found by text mining techinique with the questionnaire res-
ponses, we can observe that the students behaved as receivers of information. Al-
though the most of students did not send or forward messages with the relevant terms, 
they have agreed that the posts contributed to the acquisition of new and interesting 
information. So, we evidenced that despite the messages posted by the professors 
have motivated the students, they usually not exchange the information with their  
collegues. 

It is important to highlight that in this work, we have not recommended to the  
students to use any patterns or rules for sending messages, differing to other works 
presented in the literature that employed Twitter as a learning environment. The 
teachers have just informed that they would post messages on Twitter about topics  
related to the courses. The main goal would be observating the students’ behavior as 
active agents in the search and sharing process of information. Nevertheless, at this 
moment we have concluded, based on the found results, that the Twitter environment 
did not motivate students to share the messages they received, even though the mes-
sages' content br considered relevant for them. 

Comparing Twitter with other e-learning environments such as forums, chats or 
even LMS (Learning Management System), we observe that online social networks 
currently do not have enough resources that motivate the students to use the environ-
ment as a learning space. So, it is necessary to provide resources to improve the  
motivation, such as recommendation of relevant information, in order to the students  
explore the full potential of the social networks for learning purposes. 

5 Conclusions and Further Works 

The employment of online social networks for sharing and exchanging information 
and ideas has been growing in recent years and many of them have used for different 
purposes, including for e-learning. 

In this work we reported the analysis of an empirical experiement conducted to 
analyze the effectiveness of using Twitter as a resource to support classroom for shar-
ing and disseminating information. To do that, we looked for patterns of interest in 
postings, from a set of keywords considered relevant within the context of learning. 
Apart from mining the text of the messages, the method performed the analysis of the 
links presented in posted messages. 

First, we collected and analyzed messages posted by professors and their students 
on Twitter. This way, the professores have listed a set of keywords that they consider 
relevant to the topics addressed in their courses. The analysis of the messages clearly 
indicated that students do not forward messages and even posted new messages that 
contained the terms considered relevant. 

Currently, we are working in the field of social networks for learning. One project 
is referred to search of learning resources on the Web and tagging them in a collabo-
ratively way. So, to estimulate the student participation, the developed system can 
recommend data or information that it considers of the students’ interest. Further-
more, other project in progress is related to a social network for ideas that employs 
concepts of gamification to motivate students to participate and share information. 



122 L.A.M. Zaina, T.A. Ameida, and G.M. Torres 

As a future work, we intend to investigate semantic-based approaches, such as  
Latent Semantic Analysis in order to ensure more accurate results about the terms that 
share the interests of students and professors. 
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Abstract. The vast majority of universities in the western world have integrated 
an online learning platform in their campus, to help teachers and to go with the 
times, the most used technology is a learning management system (LMS by the 
acronym in English learning management system), being Moodle the most used 
LMS platform in the world, because, compared with other web applications is 
more effective and feasible for educational use , besides is an open source plat-
form that is mostly free. 

Thus, the objective of this article is to analyze and compare the perceptions 
of students, teachers and find out the advances in one particular case. For this , 
we used a survey design with a sample of 178 students and 87 teachers of dif-
ferent majors  at the Universidad de Santiago de Chile. The results highlight the 
importance giving to the use of Moodle for both, the university teaching to dis-
play the organization of courses material, and the use to exchange information. 
Students show a high degree of satisfaction with the technology but recognize 
very little use of the tools. The migration of the site version represented a set-
back in the use of the platform. 

Keywords: Distance learning, Moodle, ICT (Information and Communication 
Technologies), Education technology, E-learning,  LMS platforms. 

1 Introduction  

By 2004 almost a decade ago E-learning seemed like a new education paradigm in 
Chile, at the time, distance learning have not jet evolve at all in the country, a great 
difference from establish distance learning programs in United States at the State 
University of  Pensylvania (1886) or the University of Chicago (1889) that were im-
plemented more than a hundred years ago, and had a very long tradition before any  
e-learning platforms were incorporated [11], [6]. By the beginning of the XXI century 
many institutions were developing their e-learning programs and the question about 
what their future incorporation and contribution to the traditional university education 
was going to be was made, also by that time some expected or predicted that an  
important part of higher education was going to be taught through new learning  
technologies, but has this really happen?. 

During this decade, Social networks were created, the mobile revolution came,  
and so many technologies have been incorporated to enterprises and educational  
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institutions, but the questions about how we have taken advantage of these new  
learning technologies in education are still not clear. There are no studies regarding 
the advance in Chile. Complete online programs have been developed by the Univer-
sidad Uniacc (Computes Sciences and Management, Psychology) and Universidad 
Mayor (Management, Public Managment), there is no cases like the University of 
Umea in Sweden were from a traditional University switched over time to 75% online 
enrolment [13]. 

The research idea is to evaluate the use and effectiveness of e-learning education 
platform (LMS) using the model case. E-learning comprises all forms of electronical-
ly supported learning and teaching activities [12]. Surveys were conducted to find out 
what is the real contribution of e-learning platforms to the education system in a  
particular case, in the opinion of students and teachers, some questions were made  
in order to check if the platform potential is fully developed and to know what is the 
relative use or maturity of this technology at the University. 

Using google analytics, surveys and personal interviews to analyze the use of this 
educational and communication platform at the University of Santiago in Chile, 87 
teachers and 158 students that use the Moodle platform were surveyed in order to eva-
luate its use and perception of the contribution to education. 

There has been a clear convergence between Knowledge Management strategy  
and technology over the last few years [2], there is a transformation from general in-
formation from a learning object to a reusable learning context, and from individual 
learning to collaborative learning through e-learning platforms [8], in this case we are 
analyzing how is this trend being addresses by traditional universities in Chile in the 
particular case of the University of Santiago. 

1.1 The LMS and Moodle Platform  

E-learning could simply be defined as learning using some electronic means: such as 
computer and Internet-based courseware and local and wide area networks. You  
can learn via a range of  learning technologies such as internet, WAP (Wireless  
Application Protocol), teleconferencing, mobile platforms,  SMS (Short Message  
Service), multimedia, teleconferencing, videoconferencing and computer-based learn-
ing platforms such as LMS (Learning Management Systems) [9], [3].  

There are several Learning Management Systems for distance education or  
e-learning being use in educational institutions and enterprises. 

There are many LMS platforms, about 20 platforms have more than 1 million users 
(Fig. 1), some are free inniciatives and others are pay plataforms. Moodle is the most 
used one [5], it is an open source free platform, others popular platforms are Edmodo, 
ConnectEdu, Balckboard and Sumtotal Systems with various pricing models and 
functionalities [10]. 
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     Source: Capterra.com 

Fig. 1. The Most used LMS platforms in the world 

The University of Santiago de Chile and most of Chilean Universities use Moodle 
has their working e-learning platform. 

 
Moodle 
Moodle is a PHP-platform (open source) that allows the creation of educational por-
tals and virtual classroom software. 

Moodle ' is a Virtual Learning Environment, course management system , with free 
distribution (open-source), which helps educators create online learning communities 
. This type of technology platforms is also known as LMS (Learning Management 
System). 

Moodle was created by Martin Dougiamas , who was administrator of WebCT at 
Curtin University of Technology in Australia . He based his design on the ideas of 
constructivism in education who claim that knowledge is constructed in the mind of 
the student rather than be passed unchanged from books or teaching and collaborative 
learning [3]. A teacher who operates from this point of view creates a student-
centered environment that helps you build that knowledge based on their own skills 
and knowledge rather than simply publish and transmit the information he believes 
that students should know. 

The first version of the tool appeared on August 20, 2002 and from there have been 
new versions regularly. Until July 2008, the registered user base includes over 21 mil-
lion , spread over 46,000 sites worldwide and is translated into more than 75 languag-
es, this happen on the first six years of the initiative. By 2013 the sites using moodle 
were about 70.000, wiht a user base of around  70 million, in 235 countries, 
accounting for about 7 million courses with about 1.2 million teachers, more than 
triple in another six years [4]. 

The following chart displays the total records you have in each month, in addition 
to the accounts that are included throughout 2010.  

Customers Users
1 Moodle 87.084          73.753.015       

2 Edmodo 120.000       20.000.000       

3 ConnectEDU 135.000       20.000.000       

4 Blackboard 20.000          20.000.000       

5 SumTotal Systems 1.851            38.541.032       

6 Schoology 35.000          2.000.000          



 Use of Moodle Platforms in Higher Education: A Chilean Case 127 

 

We can infer that 40% of the sites are devoloping sites or projects with less than 10 
students each, and there is about 10.000 sites with more than 1.000 registered 
students, about 14% of the total sites. There are about 2.500 moodle instalations with 
more than 10.000 students each, wich clearly shows the potential of this tool for 
academic institutions in terms of capacity [10]. 

 

 
Source: moodle.org 

Fig. 2.  Number os user range per Moodle site 

This software is used by and estimated of over 1,500 educational institutions 
worldwide. The professionals in charge of the educational process are members of the 
communities of Moodle in Spanish and English respectively in pedagogical and tech-
nical forums [3].  

In terms of their use in countries, the ones that use it more are in the western he-
misphere, and represent around 55% of the total users. Chile is in the 17 position with 
938 sites. The top 20 (8.5%) of the 235 countries, account for 70% of the installations. 

 
Fig. 3. Registration of the 10 most active Moodle user countries 
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Moodle has the following features: 

• Management fees : free (visitors enroll ) payment (prepayment students enrolled) 
or linked to a closed list. 

• Creating collaborative environments forums, chat rooms , queries . 
• Multiple forms of activity. Supports media formats, activities SCORM packages. 

Moodle is basically designed to help distance learning, but can be used to reinforce 
concepts after class, or in the computer lab. 

Properties that explain the interest of teachers for Moodle 

• Customizable: Its interface can adapt its appearance to be consistent with the cor-
porate image of the company or school. 

• Versatility: Moodle can be used to create many different types of content and is 
equally useful as a teaching tool and as a forum for communication among all mem-
bers of the educational community. 

• Ease of use : Despite its versatility, the course creation software is relatively easy 
to use. It is not necessary to know any programming language to create enough com-
pelling content . The interface used ( for both student and teacher ) is quite intuitive to 
use.  

• " Community " Support : The so called " Moodle community " made up of all 
those who use this educational software and extending around the world , is perma-
nently ready to guide and support any of its members in the use of Moodle. The idea 
is, " raises your questions, problems , ideas , suggestions, etc. and responds to others 
when you know the answer to your questions or problems". 

• Gratuities : Moodle is provided as an open source or "free software " , under the 
GNU Public License . This means that , although it has copyrights, may be used free-
ly provided that certain clauses are accepted. 

• Open Source: Moodle is a software " open source " , which means that anyone 
who knows your programming language (php ) can modify the program at will , in-
troducing new functions or adapt existing ones to meet the specific needs the school. 

1.2 Moodle in Chile 

As we know mainly Moodle was created to support the education category, 
but this has also been and is used by a number of institutions in different fields, so it 
could be use as a means of communication for all employees belonging to the organi-
zation. Also using this system, companies today provide remote training to their em-
ployees. There are 938 installations in Chile [8]. 

In the Chilean case there are about 27 universities out of 59 that have some Moodle 
platform, some have more than 5 installations in different faculties, representing 
around 8% of the installations in Chile, there are about 116 school installation (12%), 
and other 45 installations from professional institutes, about 26% of the Moodle is 
use directly from educational institutions and 74% is divided into private ven-
tures, companies and educational assistance organizations.  

Also Moodle is use to generate instances of collaborative work on e-learning of 
this system in some companies. 
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2 Moodle at the University of Santiago de Chile 

The University of Santiago de Chile works with Moodle to support distance education 
and complement the synchronous  learning (at the callsroom) with asynchronous 
learning (virtual). There is a general virtual site for all students in the University  
since 2006, but there within it, a series of other platforms that work independently of 
this site (www.usachvirtual.cl), some faculties have their own platforms, and even 
some teachers who adopt other educational portals to complement their teaching, an 
example of this can be seen in the Technology Faculty through the website 
www.usachvirtual.cl 
 

 
Fig. 4. Active courses in Moodle Platform 

It is observed that the number of courses that have been activated have been  
increasing with the passage of time (with exception of the platform version change 
period). The main reasons according to the platform managers and the interviews 
conducted are: 

• The increased use of the internet as an indispensable tool for education. The 
speed , fluidity and ease of use are the main features that have moved the world to 
such portals . 

• Many teachers who used the University moodle platforms (aula.usach.cl and uvir-
tual.usach.cl, usachvirtual.cl) have changed since the second classroom platform has 
many variables that did not have the previous platform , and secondly because the 
University is trying to unify the portal and promoting that all faculties use the same 
platform (www.usachvirtual.cl) for educational and communication purposes . 

• Another variable influencing is that the system includes variables such as forums, 
site for questions, complementary option to upload videos, images, etc. Therefore 
communication is not unilateral, but it is bilateral, taking feedback if this is necessary 
and further support has been extended to all kinds of things, such as the fact of sup-
porting audio visual material. 

Also we can note that since 2nd term of 2012 all the courses given in the University 
have automatically created a course prototype and all the students are automatically 
enrol in their correspondent courses, raising the number of courses for 2013 to more 
than 4.599, from which about 12% are active. 
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Table 1. Number of active teacher and total active courses (2012 figures) 

 
 

As we observe in fig. 4 there was a little decrease in the number of courses since 
the migration of the Moodle platform to a new version (upgrade), and 2013 is not 
show in fig. 4 because now, all the courses of the University have a pre-created e-
learning course and all the students are enrolled in this courses. 

During 2012 and 2013 a migration platform process has been conducted that it 
seems to have lowered the number of active courses and teachers, some of the pre-
vious user did not continue using the system, having this migration a negative impact 
at first, many teacher did not went though the trouble of learning how to use another 
platform at first, but this is rapidly being corrected. 

2.1 Students Use of Moodle  

What stands out is that it has significantly increased the percentage of students using 
Moodle, from 1% in 2007 to 31.43 % of them in 2012. 

 

 
Fig. 5. Number or online courses taking by students during his carrier (4th and 5th year students) 

Regarding the students survey, there is clear evidence that they value online 
courses (88%), and 41% considers that the importance of e-learning courses will be 
very significant in the future, however only 13% will take a career that is fully online, 
but 45% one that will have a blended system. 
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Table 2. Students opinion on contribution of e-learning classes 

 

Table 3. Reasons to use e-learning and promoters of the platform 

 

3 Conclusions  

In the case of University of Santiago there have been a lot of advances over the  
last three years in terms of using e-learning platforms and interconnecting different 
systems (i.e. registration data base, traditional courses data base), but the real use of 
distance education capabilities is still in its infancy and very little advance in terms of 
using the real advantages of the tools and the collaboration learning environment has 
been made. 

Only 12% of the possible pre-created courses are active and have some content, 
meaning that the technology is only use in 12% of the lectures that are being taught 
every semester, and being considered active is a very basic stage into the exploiting of 
the potential of e-learning functionality, the majority of the teachers that use the plat-
forms, use it as a way of only putting files or sending messages to students, rather that 
engaging on a collaborative distance learning program, using forums, evaluating ser-
vices, surveys, or other more complex features. Only a few teachers are using most of 

Students Survey
Do you consider e-learning a 
contribution to Education 88%

E-learning will be very 
important 41%

E-learning will be more 
important than 
traditional education 9,80%

Would you study a careers 100% 
online 13%

Would you study a career 
that is 50% online and 
50% in a classroom 45%

The courses were what you 
expected or more 64%
Students that have taken other 
e-learning curses outside the 
University 41%

Were the courses better 
quality 52%

Most important reason Why e-
learning is good in education
Allows to manage better the 
time 69% It is more flexible 54%

Improves de learing experience 52%
Easy to review material 
and study 44%

A mobile course (celular) will 
be good or better 16%

A mobile course will be 
bad or very bad 41%

Who is encouraging the use of E-
learning

Some teachers 53%

The technology 
departament or Platform 
administrators 25%

It is not promoted 16% Some students 15%
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the potential of this learning technology (Moodle), basically because of the leadership 
of a particular head department and the very active participation of a group of young 
teachers, they have even request the integration of a series of other special educational 
software packages to be integrated with the Moodle platform.  

Only 9,8% of the University students really have been expose to e-learning com-
plements on their traditional lectures (considering more than 3 courses during their 
studies), and 52% has never had any interaction with the platform at the end of their 
careers, even that has been fully implemented at least three years before they started 
their programs at the University.  

Taking measures to automate the basic course pre creation and automatic students 
enrolment in order to facilitate the content edition of all university  courses has been a 
great step forward (2012-2013), this is that the platform is integrated to a series of 
University systems, students enrolment, classes per semester, teachers names, so stu-
dents are uploaded every semester and almost all of the campus courses are pre 
created in the platform since the beginning of the academic term, if you have a class 
in the University an e-learning class will be created for you, totalling around 4.600 
different courses. 

Measures have been taken to transfer some of the courses in other systems to this 
new platform and trying to integrate all the courses into only one platform, since some 
faculties did have some other platforms or other e-learning projects. 

Even though that the surveys were not conducted at Universidad Santa Maria, 
another well known Chilean university that uses the Moodle platform, many inter-
views were conducted with the team in charge of the programs, they seem to have a 
very similar situation than the University of Santiago, in almost every way, they re-
cently migrated the platform versions and have integrated the system to the enrolment 
and lectures applications given the possibility to every teacher that will teach a course 
during the semester to use the platform with close to 30% of courses being use by the 
teachers.  

Many questions regarding this learning technology remain, some related to the pe-
dagogical aspects of Moodle itself , such as the relationship between its use and im-
proved education or its impact on the skills development of students others to the 
adoption of the technology and its use. We did note measure this aspects on the sur-
vey, however the opinion of students in more favourable than the one of teachers, in 
United States a survey to 2,800 colleges and universities show that 77% of academic 
leaders rates the learning outcomes in online education as the same or superior to 
those in face-to-face instruction [1].  

Other potential use of the Moodle platform is as a CMS (Content Management 
System), which is intended to be use as a communications and knowledge transfer 
platform, many companies in Chile have done so, there is a common use of this  
kind in the world [7], this is not yet in the scope of the Universidad de Santiago  
or Universidad Santa Maria, the universities are in the process of increasing the  
basic use of the platform and then go to a more sophisticated use of functions such as 
online evaluation, rich media usage and more integration with other platforms and 
educational technology tools.  
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The real contribution of e-learning LMS systems in the University for now is very 
marginal, with a few exceptions, the main challenges for now are to create awareness 
and go to the stage of having only one platform and give services to all faculties inte-
grating a lot of systems. 

The perception of the students is very positive and in general 88% of them would 
like to use a lot more this learning technologies, especially in an asynchronous way 
and using rich media. However regarding the question if an open university's degree 
is as valuable as a regular university degree?, only 17% of the students will consider 
obtaining a degree in a program that is completely online and 76% will be willing to 
do it in a program that was 50% online and 50% traditional classes.  

In terms of quality perceptions, in general courses were perceived with less quality 
than traditional courses, on the contrary in United Stated 77% of the academic leaders 
think that online courses are the same or superior than face to face instruction [1]. 

The quality of the courses delivered by teachers who use this technology is rather 
poor, the most used in this environment is the posting of files or links and other func-
tionalities like, forums, quiz, surveys, notes, blogs, collaborative work and rich media 
are not use in general. 

There are a lot of opportunities in the future for virtual supported learning, for now 
there are no plans on using, applying or working on MOOC at the University of San-
tiago for now. 

If traditional universities consider de lifelong learning (LLL) needs of the new 
modern society, this implies that effort to improve and more rapid advance in the 
adoption and integration of virtual learning programs and capacities in every Univer-
sity have to be made in the country. 

While there is so many completely virtual institutions all over the world, such as 
UOC (Universidad Oberta de Catalunya), Florida Virtual School, open Universities in 
England, Portugal, Australia, Pakistan, Canada, Bulgaria to name a few, also many 
MOOC programs and courses in both new and traditional universities, in Chilean uni-
versities there is rather a very slow adoption in the virtual learning arena, there is no 
open Universities, and only a few Universities have online degree programs. 
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Abstract. Knowledge sharing is fundamental to learning among students. 
Learning and innovation occur when students are collaborating and able to share 
knowledge. Therefore students must be encouraged and be willing to share 
knowledge with one another. Although there are many benefits to knowledge 
sharing among students, in practice it is not easy to achieve. Communities of 
practice (COP) are an ideal platform for students to collaborate and share 
knowledge as they learn. However, creating and implementing an effective COP 
is not trivial. This paper describes our experience of using COP to promote 
knowledge sharing among undergraduate students working in a multicultural 
setting,  analyses COP using activity theory, and outlines a design proposal for a 
COP using social objects. 

Keywords: Knowledge Sharing, Communities of Practice, Activity Theory. 

1 Introduction 

As twenty-first-century businesses face global expansion, and knowledge management 
(KM) has become the most valuable asset for both profit and not-for-profit 
organizations, developing knowledge management and knowledge sharing strategies, 
particularly those capable of capturing hard-to- document tacit knowledge, is now a 
critical need. This is true for learning communities in higher education as well. 
However, despite the growing significance of knowledge sharing and knowledge 
management practices for organization’s competitiveness, several barriers to 
knowledge sharing make it difficult for knowledge management to deliver a positive 
return on investment. 

Why do people resist sharing knowledge? Sun and Scott [1] conclude there are at 
least fourteen sources from which barriers to knowledge sharing can arise. A review 
undertaken by Riege [2] has identified three-dozen barriers to knowledge sharing that 
managers must consider. These potential barriers can be divided into three categories: 
individual, organizational and technological. 
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Potential Individual Barriers 
At the individual level, Riege [2] has identified a number of potential barriers to 
knowledge sharing among undergraduate students, shown below: 

1. General lack of time to share knowledge 
2. Apprehension or fear that sharing may reduce or jeopardize competitiveness 
3. Low awareness of the value and benefit of knowledge sharing 
4. Poor verbal/written communication and interpersonal skills 
5. Lack of social network 
6. Fear of taking ownership of intellectual property due to fear of not receiving 

just recognition and accreditation from lecturer and fellow students 
7. Lack of trust in people because they may misuse knowledge or take unjust 

credit for it 
8. Differences in national culture and ethnic background and their associated 

values and beliefs (including language). 

Potential Organizational Barriers 
One of the key issues of sharing knowledge in an organizational context is related to 
corporate environments and their conditions. After reviewing the relevant literature, 
we have outlined twelve organization-based barriers to knowledge sharing, illustrated 
below: 

1. Missing or unclear integration of knowledge management strategy and 
sharing initiatives into the company’s goals and strategic approach 

2. Lack of leadership and managerial direction in terms of clearly 
communicating the benefits and values of knowledge sharing practices 

3. Shortage of formal and informal spaces to share, reflect and generate (new) 
knowledge 

4. Lack of transparent rewards and recognition systems that would motivate 
people to share more of their knowledge 

5. Insufficient support for sharing practices by existing corporate culture 
6. Hierarchical organization structure inhibits or slows down sharing practices 
7. Low prioritization of knowledge retention of highly skilled and experienced 

staff 
8. Shortage of infrastructure to support sharing practices 
9. Communication and knowledge flows are restricted to a certain direction (e.g. 

top-down) 
10. Deficiency of company resources that would provide adequate sharing 

opportunities 
11. Physical work environment and layout of work areas restrict effective sharing 

practices 
12. High levels of internal competitiveness within business units, functional areas 

and subsidiaries 
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Potential Technology Barriers 
Knowledge sharing is as much an issue for people and organizations as it is for 
technology. There is little doubt that technology can encourage and support 
knowledge sharing processes by making knowledge sharing easier and more 
effective. The key issue is, however, how to choose and implement a suitable 
technology that provides a close fit between people and organizations. 

Technology that works effectively in some organizations may fail in others. 
Several potential technology barriers are listed below: 

 

1. Lack of integration of IT systems and processes 
2. Lack of technical support (internal and external) 
3. Unrealistic expectations of users as to what technology can and cannot do 
4. Incompatibility between diverse IT systems and processes 
5. Incompatibility between individuals’ needs and integrated IT systems and 

processes 
6. Lack of user training and familiarization of new IT systems and processes 
7. Reluctance to use IT systems due to lack of experience with them 
8. Lack of communication and demonstration of the advantages of any new 

systems over existing ones. 
 

Research by Hofstede and Hofstede [3] found that while common barriers to 
knowledge sharing are found globally in public and private sectors, as well as in 
universities, cultural influences can differ. Recent research on organisational learning 
and knowledge creation indicates that learning, knowledge sharing, and 
communication are profoundly influenced by the cultural values held by individual 
employees. 

Review of literature on knowledge sharing studies in universities confirms similar 
results. For example, 84 percent of students participating in a knowledge sharing 
study at King Fahd University of Petroleum and Minerals in Saudi Arabia indicated 
they would not share knowledge voluntarily while 44 percent of students from three 
universities in Singapore indicated they are willing to share knowledge voluntarily 
[4,5]. 

Barriers to knowledge sharing can be identified in most organizations. In the last 
decade, efforts have been taken to encourage, facilitate and improve knowledge 
sharing. 

Best practices on the subject have started to gain increased attention amongst 
researchers and business leaders. In terms of organizational and individual learning, 
knowledge sharing practices and initiatives often form a key component of 
knowledge management programs and strategies. Research by Keyes [13] confirmed 
that communities of practice (COP) have a positive impact on people’s willingness to 
share knowledge. However, there are only a few studies in the knowledge 
management literature that investigate the usefulness of COP for knowledge sharing 
among students in higher education, particularly in classes where the students are 
coming from multicultural and multiethnic backgrounds. 
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This paper describes a case study that assesses the usefulness of COP for 
knowledge sharing among undergraduate students working in a multicultural setting. 
The scope of the case study includes three successive courses of knowledge 
management, namely KM 2012, KM 2013 and KM 2014, for undergraduate students 
at Seinäjoki University of Applied Sciences (Seinäjoki UAS) in Finland. During the 
KM 2012 course, it was observed that students were not sharing knowledge as they  
should. COP was introduced and implemented during the KM 2013 course. While the 
introduction of COP encouraged students to share knowledge, the initial COP 
implementation itself was not successful. Reasons of failures are discussed in Section 
5 using activity theory. Based on the lessons learnt from previous years, a design for 
COP based on “social object” is proposed in Sections 6. Section 7 concludes with 
further research. 

2 Communities of Practice (COP) 

Wenger [6] defines communities of practice as self-managed groups of individuals 
who share a common concern, a set of problems or a passion about a topic, and who 
deepen their knowledge and expertise in this area by interacting on an ongoing basis. 
According to Wenger, a community of practice is different from a community of 
interest or a geographical community in that it implies a shared practice. A COP 
defines itself along three dimensions: 

Common goal (Shared Domain) – ‘joint enterprise’ acts as the glue that holds 
members together. Reasons for interacting with one another typically include 
personal goals and contributions toward the community’s goal. The common goal 
is understood, shared and continually negotiated by its members. 
Commitment by all members (Community) – ‘mutual engagement’ binds 
members together into a social entity. 
What capability it has produced (Practice) – Over time, members develop a 
‘shared repertoire’ of communal resources (routines, sensibilities, artefacts, 
vocabulary, styles, etc.) 

 
Communities of practice also move through various stages of development 

characterized by different levels of interaction among the members and different kinds 
of activities. They develop around things that matter to people. As a result, they reflect 
the members’ own understanding of what is important. 

All organisations have COP. Because membership of the community is based on 
participation rather than on official status, these communities are not bound by 
organizational affiliations; they can span institutional structures and hierarchies. The 
membership involves whoever participates in and contributes to the practice. People 
can participate in different ways and to different degrees. 

This permeable facility creates many opportunities for learning, as outsiders and 
newcomers study the practice in concrete terms, and core members gain new insights 
from less-engaged participants. A community of practice is different from a team in 
that the shared learning and interest of its members are what hold it together. It is 
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defined by knowledge rather than by tasks, and exists because participation has value 
to its members. Indeed, a community of practice's life cycle is determined by the value 
it provides to its members. 

COP is also different from a network in that it is not merely a set of relationships, 
but is actually “about” something. The community itself has an identity which in turn 
shapes the identities of its members. A COP exists because it produces a shared 
practice as members engage in a collective process of learning. According to Wenger 
[6], communities of practice fulfil a number of functions with respect to the creation, 
accumulation and diffusion of knowledge in an organization: 

1. They are nodes for the exchange and interpretation of information 
2. They can retain knowledge in “living” ways, unlike a database or a manual 
3. They can steward competencies to keep the organization on the cutting edge 
4. They provide homes for identities. 

Wenger, McDermott, and Snyder [7] have derived seven principles for cultivating 
COPs. 

1. Design for evolution 
2. Open a dialogue between inside and outside perspectives 

3. Invite different levels of participation 
4. Develop both public and private community spaces 
5. Focus on value 
6. Combine familiarity and excitement 
7. Create a rhythm for the community. 

 
We agree with Wenger et al. [7]; because communities of practice are voluntary, 

what makes them successful is their ability to generate enough excitement, relevance 
and value to attract and engage members. In order to inspire a community over time, 
it is therefore necessary to design for organic growth and aliveness. Because 
communities are built on existing networks and evolve beyond any particular design, 
the purpose of a design is therefore not to impose a structure but to help the 
community develop. The design of a COP must deliver value to the teams on which 
community members serve, to the community members themselves, and to the 
organisation. Communities need to create events, activities and relationships that help 
their potential value emerge and enable them to discover new ways to harvest it. 

Communities of practice structure an organization's learning potential in two ways: 
through the knowledge they develop at their core and through interactions at their 
boundaries. To develop the capacity to create and retain knowledge, organizations 
must understand the processes by which these learning communities evolve and 
interact. We need to build organizational and technological infrastructures that do not 
dismiss or impede these processes, but rather recognize, support, and leverage them. 
Communities of practice may arise naturally, but this does not mean that 
organisations can’t do anything to influence their development. It is important to 
carefully seed and nurture COP. 
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3 Activity Theory (AT) 

According to Kuutti [8], activity theory is a philosophical and cross-disciplinary 
framework for the study of different forms of human practices as development 
progresses, with both individual and social levels simultaneously interlinked. In 
activity theory, a minimal meaningful context for individual activities must be 
included as the basic unit of analysis. This entity is called an activity. An activity is 
undertaken by a subject (individual or subgroup) using tools to achieve an object 
(objective), thus transforming objects into outcomes, as illustrated in Figure 1. Kuutti 
[8] argues that transforming the object into an outcome motivates the existence of an 
activity.1 

 

                                                        Tool 
 
 
 
 
 
 
 

 
                    Subject                                                                          Object 

Fig. 1. Mediated Relationship at the Individual Level 

An object can be material thing, but it can also be less tangible, such as a plan, or 
totally intangible, such as a common idea, as long as it can be shared for manipulation 
and transformation by the participants of the activity. It is possible that the object and 
motive themselves will undergo changes during the process of an activity. The 
relationship between the subject and the object of an activity is mediated by a tool. An 
activity always contains various artefacts (e.g. instruments, signs, procedures, 
machines, methods, laws, and forms of work organisation). Activities are realised as 
individual and cooperative actions, and networks of such actions are related to each 
other by the same overall object and motive. Participants in an activity perform 
conscious actions with defined goals. An activity may be realised using different 
actions, depending on the situation. One and the same action can belong to different 
activities, in which case the different motives for the activities will cause the action to 
have a different personal sense for the subject in the context of each activity. 

Activity systems can be summarised with the help of five principles outlined by 
Engeström [9]. The first principle is that a collective, artefact-mediated and object-
oriented activity system, seen in its network relation to other activity systems, is 
taken as the prime unit of analysis. Goal-directed individual and group actions, as 
well as automatic operations, are relatively independent but subordinate units of 
analysis, eventually understandable only when interpreted against the background of 
entire activity systems. Activity systems realise and reproduce themselves by 
generating actions and operations. 
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The second principle is the multi-voicedness of activity systems. An activity system 
is always a community of multiple points of view, traditions and interests. Different 
positions for the participants are created by the division of labour in an activity. The 
participants carry their own diverse histories, and the activity system itself carries 
multiple layers and strands of history engraved in its artefacts, rules and conventions. 
This multi-voicedness is multiplied further in networks of interacting activity systems. 
It is a source of trouble and innovation, demanding actions of translation and 
negotiation. 

The third principle is historicity. Activity systems take shape and are transformed 
over lengthy periods of time. Their problems and potentials can only be understood 
against their own history. Both the local history of the activity and its objects, and the 
history of the theoretical ideas and tools that have shaped the activity, must be studied. 

The fourth principle is the central role of contradictions as a source of change and 
development. Contradictions are not the same as problems or conflicts. They 
historically accumulate structural tensions within and between activity systems. 
Activities are open systems. When an activity system adopts a new element from the 
outside (e.g. a new technology, or a new object), it often leads to an aggravated 
secondary contradiction, where some old element (rules or division of labour) collides 
with the new one. Such contradictions create disturbances and conflicts, but also 
generate innovative attempts to change the activity. 

The fifth principle is the possibility of expansive transformations in activity 
systems. Activity systems move through relatively long cycles of qualitative 
transformations. As the contradictions of an activity system are aggravated, some 
individual participants begin to question and deviate from its established norms. In 
some cases this escalates into collaborative envisioning which in turn effects a 
deliberate collective change. An expansive transformation is accomplished when the 
object and motive of the activity are re-conceptualised to embrace a radically wider 
horizon of possibilities than the previous mode of the activity. 

Why Activity Theory? 
In activity theory, an individual’s relation to the surrounding world is not immediate, 
but it is always mediated by culturally created artefacts [10]. Thus, an individual’s 
actions are always situated in a culturally determined context and are impossible to 
understand outside of that context. According to Kuutti and Molin-Juustila [10] the 
context in which individual actions occur is a historically developed activity system, 
which is the smallest possible unit of analysis that still preserves its distinctively 
human quality. 

According to Vygotsky [11], activity theory looks at collective activity directed 
towards some outcome. It focuses on an activity rather than individual actions. It 
allows us to analyse relationships between practical activity and organisational 
contexts. An activity cannot be separated from the (socio-technical, cultural) 
environment/context in which it takes place. It encompasses mediating mechanisms, 
e.g. tools, methods, rules, etc. There are opportunities for learning within activity 
systems over time. Activities evolve. There are always conflicts, inconsistencies and 
dilemmas in activity. 

The concept of contradiction is important in activity theory. It can provide a simple 
analytical tool for analysing a Knowledge Management System (KMS). Engeström 
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analyses how contradictions, both internally in a considered central activity and 
between the central activity and related activities, are the driving forces in 
development. According to Engeström [12], any activity system has four levels of 
contradictions that must be attended to in the analysis of a working situation. The 
primary contradiction is the contradiction found within a single node of an activity. 
This contradiction emerges from tension between use value and exchange value. It 
permeates every single corner of the triangle and is the basic source of instability and 
development. Secondary contradictions are those that occur between the constituent 
nodes. Tertiary contradictions arise between an existing activity and what is described 
as a more advanced form of that activity. This may be found when an activity is 
remodelled to take new motives or ways of working into account. Quaternary 
contradictions are those that occur between the central activity and the neighbouring 
activities, e.g. instrument-producing, subject- producing and rule-producing activities. 

4 Case Study 

This case study was carried out in Seinäjoki University of Applied Sciences 
(Seinäjoki UAS), a multidisciplinary institution of higher education and a key player 
in education and research, development and innovation (RDI) in the region of South 
Ostrobothnia in West Finland. 

The knowledge management course is one of the courses offered by Seinäjoki 
UAS. The course is going into its third year, with a stable attendance of forty to fifty 
students from various countries each year. Taught in English, the course program 
consists of theoretical lectures in knowledge management and a case study where 
students are divided into multi-national teams. The classroom sessions consist of the 
following topics: 

1. Introduction to knowledge and knowledge management, including 
knowledge sharing and communities of practice 

2. Knowledge management models and processes 
3. Knowledge management strategies 
4. Development of knowledge management 

For the case study, the students are requested to form a team. Each team is tasked to 
plan and develop a project about knowledge management for a real or virtual company. 
The grade is based on the quality of project, team presentation and individual 
examination. At the end of the course the students are requested to complete 
questionnaires that are then used to assess the quality of the course as well as the quality 
of teaching. The scope of this case study includes three successive knowledge 
management courses for bachelor students, namely KM 2012, KM 2013 and KM 2014. 

KM 2012 
KM 2012 focused on teaching as a traditional one-way flow of information from 
lecturer to students and was concerned mainly with existing knowledge. KM 2012 was 
attended by fifty-three students from different countries. Observations by the lecturer 
and comments from students have identified that some students, for various reasons, 
were not keen to share knowledge. 
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KM 2013 
KM 2013 focused on learning as a collaboration and was concerned with new 
knowledge creation (“innovation”). KM 2013 was attended by twenty-six students 
from twelve different countries. Taking the KM 2012 experience into account, a plan 
was developed to improve team work and knowledge sharing among the students. 
Based on research by Keyes [13] which, as stated earlier, confirmed that communities 
of practice have a positive impact on people’s willingness to share knowledge. 
Communities of Practice  was introduced in KM 2013 using a practical model 
developed by Wenger et al. [7]  based on three fundamental elements: 

1. Domain of knowledge, which defines a set of issues 
2. Communities of people who care about this domain 
3. Shared practice developed by communities in order to be effective in this 

domain. 

The researcher participated in the case study as an observer during the first two 
sessions of the course. Despite the response from the students that COP encouraged 
them to share knowledge, there was little knowledge sharing among students working 
in the same group, and no interaction or knowledge sharing between the different 
groups. 

The next section of this work (Section 5) uses activity theory as a lens to understand 
why the students did not share knowledge. Based on the evaluation of and lessons 
learnt from KM 2012 and KM 2013, an improved design for COP is proposed in 
Section 6, to be implemented in KM 2014. 

5 Evaluation of COP Using Activity Theory 

Using the activity system, the COP implementation in KM 2013 is shown in Figure 2. 
A short evaluation carried out after the course identified several problems with 

COP implementation. It is therefore important to analyse the issues identified based 
on sound theoretical perspectives. These issues are analysed below using activity 
theory. 

Firstly, creating and implementing an effective, working COP within the short 
time span of eight weeks was a big challenge. Presentation and introduction sessions 
alone proved to be insufficient to create and implement COP effectively. Activities in 
activity theory are not static or rigid entities. They are under contiguous change and 
development. This development is not linear or straightforward, but uneven and 
discontinuous. This means that each activity has a history of its own. Parts of older 
phases of activities often stay embedded within them as they develop, and historical 
analysis of the development is often needed in order to better understand the current 
situation. Kaptelinin and Nardi [14, 15] define activity theory as a philosophical and 
cross-disciplinary framework for studying different forms of human practices as 
historically developed cultural systems that inter-link individuals and society. It 
requires that human interaction with reality be analysed in the context of 
development. Boer et. al [16] argue that in activity theory, all practices are seen as 
continually being reformed and are shaped by historical development. In other words, 
an activity system is always situated in time. 
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Fig. 2. COP Evaluation using Activity Theory 

Secondly, there were different levels of motivation among students. Although each 
of the students shared the same object, that is COP, each had their own motive in the 
project. Activity theory recognizes that there is no need for each participant to know 
the details of the entire activity, but only the context of their own actions in relation 
to the whole activity. Because a participant is motivated by the objective of an 
activity, only an understanding of how the goal of their own actions contributes to 
this overall objective, and the freedom to seek efficiencies and/or variety in achieving 
that goal is required. This explains why the different groups of students pursuing 
different goals did not see the benefits of sharing knowledge. 

Thirdly, there was little understanding of COP among students. According to the 
object- orientedness principle of activity theory, it is important to clarify the purpose 
of the activity. In  activity theory, learning and doing are inseparable, and they are 
initiated by an intention. According to Jonassen and Rohrer-Murphy [17], intentions 
are directed at objects of activity. It is important to clarify the motives and goals of 
the activity system in order to understand the context within which an activity occurs. 
The reasons are to understand the context within which activities occurred in order to 
reach a thorough understanding of the motivation for the activity being modelled and 
any interpretations of perceived contradictions. 

Object Outcome
COP 

Tools Network availability, computers, 
books, notepads, Moodle, etc.

Subject (students)    
Knowledge 
sharing

Rules
Course specification,
University degree 
program, timetable, 
assignment, 
attendance 

Community
Division of Labour

Faculty, professor, 
teacher, other students, 
technician.

Parents, friends,
University, 
government 
educational ministry, 
faculty members.
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Fourthly, roles and responsibilities of COP members were not clear to students. 
Moreover, COP implementation without an active COP facilitator and knowledge 
broker is not feasible. All work practices carried out by humans are typically collective 
activities involving cooperation and mutual dependence between participants. 
According to Bardram [18], in activity theory there is strict division of labour, 
enabling participants to specialise in certain actions and design certain artefacts that 
encapsulate actions in an efficient way. 

Fifthly, cultural differences among students were difficult to overcome. According 
to Engeström [12], how people achieve their objectives in their organisations is 
mediated by several cultural factors, including the following: 

• The tools they have as their resources, such as computer 
equipment  and electronic whiteboards, as well as languages 

• The ways their work and tasks are organised within teams or hierarchies 
• The rules governing the ways they work, both formal and informal 

• Their relationships with other business units, their customers, suppliers, 
subcontractors and so on. 

Finally, students preferred to use own social network software. This is a secondary 
contradiction as identified in activity theory. According to Engeström et. al. [19], by 
identifying the tensions and interactions between the elements of an activity system, 
it is possible to reconstruct the system in its concrete diversity and richness, and 
therefore explain and foresee its development. 

Having evaluated and learned from the case study in KM 2013, we propose, in the 
following section, a design for COP based on social objects that shall be implemented 
during KM 2014. 

6 A Design for COP Using Social Object 

According to Lave and Wenger [20], the development of a community can be viewed 
as an ongoing performance: an improvisation that is enacted and re-enacted by the 
members of the community as they go about their daily activities. Thus the learning 
that takes place in Communities of Practice is not just situated learning but “generative 
social practice” that can change lives. The emphasis is on ways to manage the 
community and the role it can play within an organi sation. A company wishing 
to introduce communities of practice as a best practice sharing mechanism needs to 
know where to start and how to start. 

A community of practice defines itself along three dimensions: 

1. What it is about: its joint enterprise as understood and continually renegotiated by 
its members 

2. How it functions: its mutual engagement that binds members together into a social 
entity 

3. What capability it has produced: members develop a shared repertoire of 
communal resources (routines, sensibilities, artefacts, vocabulary, styles, etc.) over 
time. 
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A community of practice moves through various stages of development 
characterised by different levels of interaction among the members and different 
kinds of activities. Communities of practice develop around things that matter to 
people. 

According to Weller [22], a social object is “something (it can be real or virtual) 
that facilitates conversation, and thus social interaction”. According to Demsey [23], 
the linking theme is that people connect and share themselves through “social 
objects”, i.e. pictures, books, or other shared interests. Thus successful social 
networks are those which form around such social objects. According to McLeod [24] 
the interesting thing about social objects is not the objects themselves, but the 
conversations that happen around them. 

J. Engeström [21] uses the term “social objects” and the related phrase “object-
centered sociality” to address the distinct role of objects in online social networks. 
Engeström [21] argues that discrete objects, not general content or interpersonal 
relationships, form the basis for the most successful  social networks. Social objects 
are the things that people like to share, “like” and comment on within their networks. 
A social object can be an announcement, a piece of music, a picture, a compelling 
video, an idea, a question. “Literally everything can be a social object as long as it 
triggers interaction. Social objects should have the ability to spark conversation.” 

Engeström [21] also argues that the term “social networking” makes little sense if 
we leave out the objects that mediate the ties between people. He argues that objects 
are the reason why people affiliate with specific individuals and not just anyone. 
Social networks are not just made up of people. 

They consist of people who are connected by a shared object. Social networks 
require a shared object; in other words, they need a theme. It is important to ask what 
is it that binds a social network together if we are building something electronic to 
facilitate a social network. For example, in Flickr, the social object is photographs. 
Just as a library connects people via books instead of reading, Flickr connects people 
via photos instead of art-making. People do not socialize generally about 
photography or pictures. Instead, they socialize around specific shared images, 
discussing discrete photographic objects. Each photo is a node in the social network 
that triangulates the users who create, critique and consume it. 

In view of the above, we believe that social objects can conceptually be used to 
design for a knowledge sharing COP at Seinäjoki University of Applied Sciences. 

7 Conclusion 

Promoting knowledge sharing among students is not easy, especially when those 
students come from diverse cultural backgrounds. Communities of practice provide a 
platform for students to share knowledge with one another. However, developing and 
implementing an effective COP can be difficult, particularly when there are time 
constraints. The evaluation of the implementation of COP  in KM 2013 provided us 
with invaluable knowledge and experience for the implementation of COP in KM 
2014. We also learned that implementing an effective COP requires a longer 
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timeframe and more efforts than what we had invested in our case study in KM 2013. 
We also concur with Wenger et al.[7] that COP must be managed and cultivated 
actively and systematically. Building on these premises, the following critical success 
factors will be implemented in KM 2014: 
 

1. Duration of KM 2014 has been extended to allow more time for COP 
awareness, understanding, acceptance and proper implementation 

2. The design for COP using social objects will be promoted 
3. COP will be implemented using a practical model developed by 

Wenger et al. [7] which is based on three fundamental elements: 
a. a domain of knowledge which defines a set of issues, 
b. communities of people who care about this domain 
c. shared practices that they develop in order to be effective in their 

domain. 
4. A COP facilitator and knowledge broker will be nominated and will play an 

active role during KM 2014 
5. “Team space” for each team will be created as a platform for knowledge 

sharing among COP members, but they are free to use their preferred 
social media, e.g. Facebook 

6. “Open space” in Moodle (Seinäjoki UAS Online Media for teaching) will 
be created for inter-team/COP discussions and knowledge sharing 

7. Physical spaces will be available for face-to-face team/COP meetings. 
8. After completion of KM 2014, a number of students will be interviewed to 

find out if the new COP design and implementation had a positive impact 
on knowledge sharing among the students. The findings will be shared in 
the 8th International KMO Conference that will take place on 2–5 
September 2014 in Santiago, Chile. 

References 

[1] Sun, P.Y., Scott, J.L.: An investigation of barriers of knowledge transfer. Journal of 
Knowledge Management 9(2), 75–90 (2005) 

[2] Riege, A.: Three-dozen knowledge-sharing barriers managers must consider. Journal of 
Knowledge Management 9(3), 8–35 (2005) 

[3] Hofstede, G., Hofstede, G.J.: Culture and Organization. McGraw-Hill, New York (2005) 
[4] Eid, M., Nuhu, N.A.: The impact of learning culture and information technology use on 

knowledge sharing on Saudi students. Knowledge Management Research & Practice 9, 
48–57 (2011) 

[5] Shaheen, M., Ting, J.Y.: Information and Knowledge Sharing by Undergraduate Students 
in Singapore. In: Khosrow-Pour, M. (ed.) Emerging Trends and Challenges in 
Information Technology Management, vols. 1 and 2. Idea Group Publishing, Hershey 
(2006) 

[6] Wenger, E.: Communities of Practice: Learning, Meaning, and Identity. Cambridge 
University Press, Cambridge (1988, 2008) 



148 A.B. Sie, A.-M. Aho, and L. Uden 

 

[7] Wenger, E., McDermott, R., Snyder, W.M.: Cultivating Communities of Practice. 
Harvard Business School Press, Cambridge (2002) 

[8] Kuutti, K.: Context and Consciousness: Activity Theory and Human-Computer.  
MIT Press, Cambridge (1995) 

[9] Engeström, Y.: Expansive Learning at work. Journal of Education and Work 14(1),  
133–156 (2001) 

[10] Kuutti, K., Molin-Juustila, T.: Information system support for “loose” coordination in a 
network organization: An activity-theory perspective. In: Hasan, H., Gould, E., Hyland, P. 
(eds.) Information Systems and Activity Theory: Tools in Context, pp. 73–92. University 
of Wollongong Press, Wollongong (1998) 

[11] Vygotsky, L.S.: Mind in Society: The Development of Higher Psychological Processes. 
Harvard University Press, Cambridge (1978) 

[12] Engeström, Y.: Learning by Expanding: an activity-theoretical approach to developmental 
research. Orienta-Konsultit Oy, Helsinki (1987) 

[13] Keyes, J.: Identifying the Barriers to Knowledge sharing in Knowledge Intensive 
Organizations (2008),  
http://www.newarttech.com/KnowledgeSharing.pdf 

[14] Kaptelinin, V., Nardi, B.A.: Acting with Technology: Activity Theory and Interaction 
Design. MIT Press, Cambridge (2006) 

[15] Kaptelinin, V., Nardi, B.A., Macaulay, C.: Methods & Tools: The activity checklist: a 
tool for representing the “space” of context. Magazine Interactions 6(4), 27–39 (1999) 

[16] Boer, N.I., van Baalen, P.J., Kumar, K.: An Activity Approach for Studying the 
Situatedness of Knowledge Sharing. In: Proceeding of the 35th Annual Hawaii 
International Conference on System Sciences, Erasmus University, Rotterdam, The 
Netherlands. Department of Information and Decision Management (2002), Retrieved 
from IEEE Xplore Digital Library, http://www.ieeexplore.ieee.org 

[17] Jonassen, D.H., Rohrer-Murphy, L.: Activity Theory as a Framework for Designing 
Constructivist Learning Environments. Educational Technology Research and 
Development 47(1), 61–79 (1999) 

[18] Bardram, J.E.: I love the system: I just don’t use it. In: Proceeding of the International 
ACM SIGGROUP Conference on Supporting Group Work: The Integration Challenge, 
New York, pp. 251–260 (1997) 

[19] Engeström, Y.: Innovative learning in work teams: Analyzing cycles of knowledge 
creation in practice. In: Engeström, Y., Miettinen, R., Punamaiki, R.L. (eds.) Perspectives 
on Activity Theory, pp. 377–404. Cambridge University Press, Cambridge (1999) 

[20] Lave, J., Wenger, E.: Situated Learning: Legitimate Peripheral Participation. University 
of Cambridge Press, Cambridge (1991) 

[21] Engeström, J.: Why some social network services work and others don’t – Or: the case for 
object centered sociality (2005), http://www.zengestrom.com (retrieved) 

[22] Weller, M.:: Social objects in education (2008), Retreived from ‘The Ed Techie’, 
http://www.nogoodreason.typepad.co.uk 

[23] Demsey, L.: Some thoughts about egos, objects and social networks (2008), 
http://www.orweblog.oclc.org (retrieved) 

[24] McLeod, H.: Social Objects for beginners (2007), http://www.gapingvoid.com 
(retrieved) 

 
 



 

L. Uden et al. (Eds.): LTEC 2014, CCIS 446, pp. 149–154, 2014. 
© Springer International Publishing Switzerland 2014 

The Learning of Metacognitive Skills through Task 
Management Structures (TKS) – A New Opportunity  

for Dental Student Education 

John H. Hamilton 

Department of Oral Diagnostic and Surgical Sciences,  
School of Dentistry, University of Otago, Dunedin, New Zealand 

john.hamilton@otago.ac.nz 

Abstract. Today, we are preparing students to learn throughout their lives. 
Dental students must have problem solving, critical thinking and independent 
learning skills to meet the challenges of becoming effective clinicians. Dental 
students, however, find diagnostic and treatment planning challenges difficult 
to manage as many do not have the cognitive framework to solve them. The 
practice of dentistry is experiential. It contains a large body of tacit knowledge. 
To help students to become effective learners and acquire lifelong learning 
skills, they need to be taught to problem solve, think critically, and to 
communicate and learn independently. Most of the continuous professional 
development (CPD), post graduation, is independently assimilated and 
delivered in a didactic style; so these new learning skills will also equip the new 
graduate with the critical thinking and problem solving tools they will need to 
self review, to reflect upon and to process new insights throughout their 
professional careers. 

Problem-Based Learning (PBL) is an instructional method that challenges 
students to ‘learn to learn’, through working co-operatively in groups to seek 
solutions to real world problems. It prepares students to think critically and 
analytically, and to find and use appropriate learning resources. However, the 
implementation of PBL is both time consuming and resource intensive. It is our 
belief that the learning of metacognitive skills can also be facilitated through 
task knowledge structures (TKS). This paper argues how the use of TKSs can 
help dental students to learn the metacognitive skills that they should have in 
order to prepare them for lifelong learning.  

1 Introduction 

A report on education in USA concluded that society's future depends on a citizenry 
that can think and reason creatively and deliberately. It also suggests that they will 
need to develop sound judgments of information, understand and contend effectively 
with rapid and constant change [1]. Students today will continue learning throughout 
their professional lives to meet the rapid changes of technological innovation and 
keep abreast with the latest knowledge and skills in their respective careers.  
This requires the learning of problem-solving, critical thinking, metacognitive and 
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self-directed learning skills, rather than specific skills and knowledge. This has 
important implications for the teaching and learning of our dental students.  

The author has being concerned about the frustration faced by students in their 
learning. Many students have experienced that learning is difficult, especially when it 
comes to problem solving and critical thinking, around diagnosis and treatment 
planning. They have no idea where to begin to integrate information, despite their 
familiarity with subject content. These students can memorise facts and procedures, 
but are unable to explain observed phenomena, to solve real-world problems, or to 
analyse problems and to think critically. Many of these students may pass 
examinations, but be unable to apply the same knowledge to solve new problems. They 
have difficulty in utilising the knowledge and skills acquired via formal learning. It is 
clear from contemporary thought in the field of education that lecture style methods of 
teaching are not effective. We must change the way we teach and help students learn to 
solve problems and think independently [2] that is to develop strategies that teach 
content in ways that also teach thinking and problem-solving skills.  

The practice of dentistry is by its nature experiential; it contains a large body of 
tacit knowledge. This tacit knowledge is understood to be subjective, informal and for 
the most part, internalised; it is related to our social and physical experiences, our 
cognitive abilities, somatic skills and mental and physical perceptions. It is therefore 
more personal, experiential, context specific and consequently hard to formalise [3,4]. 
It has been argued [5] that tacit knowledge is impossible to pass on due to its extreme 
stickiness, however most tacit knowledge is transferable [6,7]. 

Tacit knowledge is fundamentally different from explicit or propositional 
knowledge. Explicit knowledge is knowledge, which is general, conventional and 
easy to express in commonly comprehensible language. It is possible to share explicit 
knowledge, codify and convert it as principles, formulae, data, processes and 
information [8,6]. Explicit knowledge is easy to access and transfer, often being 
referred to as "knowing about", subjective or declarative knowledge [9]. 

Tacit knowledge, according to Harry Collins [7], can be divided into three distinct 
sub types. Relational Tacit Knowledge comprises knowledge that is tacit because 
some of its attributes are subjected to interpersonal interaction or attention. These 
include knowledge such as trade secrets, knowledge kept hidden deliberately and 
unrecognised as knowledge.  

Somatic tacit knowledge consists of knowledge that is tacit due to our body’s 
inherent physical limitation and abilities. Most of us, for example, know perfectly 
well how to ride a bicycle yet would find it impossible to put into words how we do 
so [10]. Collective tacit knowledge consists of knowledge that is ingrained in society 
and depends largely on how the society works. An example of collective tacit 
knowledge is the implicit clue of an anecdote that only people with shared culture 
might understand. 

Nonaka and Konno [11] have described two dimensions to tacit knowledge: the 
technical dimension, i.e. the “know-how”, and the cognitive dimension, i.e. beliefs, 
ideals, values, mental models, and schemata. The Technical dimension of tacit 
knowledge relates to the task familiarity, the mastery of experience. The cognitive 
dimension of tacit knowledge shapes the way we perceive the world [11]. This 
cognitive dimension of tacit knowledge has also been described as “mental models” 
by Senge [12]. These models shape people’s actions and are, vice versa, shaped by 
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them. Since knowing the way a person thinks about the world helps to understand that 
person’s actions, focusing on the cognitive dimension allows us to specify the process 
of externalisation, as the mechanism that enables the flow of knowledge between 
communities. 

The externalisation process enables people with different backgrounds to share 
tacit knowledge. According to Nonaka and Takeuchi [6], metaphors, analogies, and 
dialogue are methods used for externalisation. 

In order to help students to acquire these important skills, it is important that we 
opt for problem-based learning for dental students. Although problem based learning 
(PBL) is an effective approach to help students to develop metacognitive skills, it is 
time consuming and labour intensive to implement. To overcome this, it is our belief 
that the use of task knowledge structures (TKSs) can be used. This paper proposes the 
use of TKSs to help dental students to develop metacognitive skills needed by dental 
students. The paper begins with a brief review of PBL, followed by a review of TKS. 
A TKS model is proposed as an approach to teach the learning of metacognitive skills 
for dental students 

2 Problem Based Learning 

Problems in life are complex and few are presented with all the information needed to 
understand them well enough to make valid decisions about their cause and 
resolution. More information is generally required. The needed information can be 
obtained by investigating the problem, making observations, testing and probing. To 
do this requires reflection, thought and deliberation. Barrows [14] calls these 
activities metacognition; they regulate how we go about learning [15]. 

According to Barrows [14], metacognitive skills are thinking about thinking. These 
are the skills that provide the key to the positive, active role of the tutor. 
Metacognitive skills are used when one is confronted with a difficult, unexpected, or 
puzzling problem or situation. Because metacognition plays such an important role 
for students in learning, students must acquire, through practice, well-developed 
metacognitive skills to monitor, critique and direct the development of their reasoning 
skills as they work with life’s ill-defined problems; to critique the adequacy of their 
knowledge and to direct their own continued learning [14]. 

PBL is a type of constructivist learning. In constructivism, meaning is created by 
ourselves, rather than existing in the world independent of us. There are many ways to 
structure the world and there are many meanings or perspectives for any given event 
or concept. Meaning, in the constructivist view, is indexed by experience [16]. 
Constructivism is concerned with how we construct knowledge. The construction of 
knowledge is a function of the prior experience, mental structures and beliefs that one 
uses to interpret objects and events.  

The constructivist assumptions of learning can be described as follows [17]: 

1. All knowledge is constructed (albeit socially) and not transmitted. 
2. Knowledge and meanings result from activity and are embedded in 

activity systems. 
3. Knowledge is distributed in persons, tools and other cultural artifacts. 



152 J.H. Hamilton 

 

4. Meaning arises out of interpretation and thus multiple perspectives are 
recognised. 

5. Meaning construction is prompted by problems, questions, issues and 
authentic tasks. 
 

Problem-based learning (PBL), according to Barrows [14] is," ... the learning which 
results from the process of working towards the understanding of, or resolution of, a 
problem." Barrows describes the main educational goals as to firstly develop students' 
thinking or reasoning skills (problem solving, meta-cognition, critical thinking) and 
then secondly to help the students become independent, self-directed learners 
(learning to learn, learning management). 

The purpose of PBL is therefore to produce students who will: 

1. Engage a challenge (problem, complex task, and situation) with initiative 
and enthusiasm; 

2. Reason effectively, accurately, and creatively from an integrated, flexible, 
usable knowledge base; 
3. Monitor and assess their own adequacy to achieve a desirable outcome given 
a challenge; 
4. Address their own perceived inadequacies in knowledge and skills 
effectively and efficiently; 
5. Collaborate effectively as a member of a team working to achieve a common 
goal. 

According to Elder and Paul [18], critical thinking is best understood as the ability of 
thinkers to take charge of their own thinking. Critical thinking skills are now 
recognised as important for those who will enter the twenty-first century workforce, 
where the information age requires individuals who are flexible, dynamic and 
resilient. Teaching students to become effective thinkers is increasingly being 
recognised as the main aim of today’s education. If students are to function 
effectively in a rapidly changing and highly technical society, they must be equipped 
with lifelong learning and thinking skills necessary to acquire and process 
information in an ever-changing world [19]. 
 

Task Knowledge Structures 
According to Johnson and Johnson [20], task knowledge is represented in a person’s 
memory and can be described by a Task Knowledge Structure (TKS). TKSs are 
assumed to be acquired through learning and reflecting on previous task 
performances, and are dynamically represented in memory. This is akin to the 
theoretical position taken by Schank [21] in assuming that the knowledge of 
frequently occurring events is structured into meaningful units in memory. The 
assumption is that all the knowledge a person possesses about a task is contained 
within the TKS and that the TKS is activated in association with and during the 
performance of a given task. 

If we assume the existence of these task knowledge structures, people use to 
structure their knowledge in a particular way, it then follows that this task knowledge 
can be analysed, modeled and predicted [20]. This has important implications for 
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learning. It suggests that by understanding a knowledge structure, recall and 
processing could be optimised to give quick and efficient task performance by 
appropriate training techniques and interface design. According to Johnson and 
Johnson [20], people acquire knowledge about tasks and subsequently transfer this 
knowledge to new or different tasks. Therefore usability and learnability are directly 
related to the amount of knowledge that the person is able to transfer from one task to 
another. The benefits to be gained from enhancing this transfer come in the form of 
reduced time and the achievement of a higher level of task performance in a shorter 
length of time. 

A TKS is related to other TKS by a number of different relationships, which 
include temporal or experimental relationships [20]. TKS theory provides a method 
for the analysis and modeling of the tasks in terms of goals, procedures, actions and 
objects. In addition, TKS theory also identifies the representitiveness (typicality) and 
centrality (importance) of a particular aspect of task knowledge. Within each TKS, 
different types of knowledge can be represented. There are four components to a 
complete TKS model. These are as follows: 

1. A goal-oriented substructure. 
2. Task procedures. 
3. A taxonomic substructure comprising the generic task actions and 

objects. 
4. A summary task knowledge structure. 

3 Conclusion 

Critical thinking and metacognitive skills are vital for today's students as they prepare 
themselves for the rapidly changing world they will meet once they graduate. 
Problem Based Learning does offer students a pathway to learn these skills. However, 
the implementation of Problem-Based Learning is both time consuming and resource 
intensive. 

Task Knowledge Structures have been used successfully to assist in the design 
process and the subsequent testing of User Interfaces in the computer industry. By 
using task knowledge structures it is also possible to help dental students to develop 
important diagnostic skills such as problem solving, critical thinking and 
metacognition. Whilst experience builds mental models, we want our students to have 
these models earlier in their learning. These experientially developed mental models 
or frameworks, structure the information received by the clinician. Teaching the 
information without the framework diminishes the potential value of the existing 
knowledge to the student. It is clear from contemporary thought in the field of 
education that lecture style methods of teaching are not effective. By using TKSs we 
can enable students to build more useful mental models, earlier in their training to 
facilitate a more rapid assimilation of tacit knowledge prior to graduation. We are 
currently working on the development of TKSs, informed by experienced clinicians, 
to better shape the teaching of diagnostic skills for our dental students. We believe 
that by developing a better understanding of the existing knowledge structures, we 
can use problem based learning methodologies more effectively to enable students to 
learn the cognitive skills they need in today's dynamic world.  
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Abstract. This paper presents some applications based on free software that al-
low some steps related to knowledge management, these can be implemented in 
organizations own servers or new hosting services in the cloud as a Nixiweb for 
creating various scrip free and without advertising becoming an excellent start-
ing point for communities that wish to implement practical inexpensive tools 
and great popular acceptance. For each KM activity some GNU free tools are 
discussed while additional ones are referred to in the existing manuals. At  
several points views in this paper links with other contributions from the Asian 
Productivity Organization APO, as is also done the other way round. It is con-
cluded that there is already a comprehensive set of tools available on the web, 
but for some peculiar aspects of knowledge assets there are not still develop-
ment yet. 

Keywords: Knowledge Management, free GNU tool, Drupal, Jcow, Moodle, 
Asian Productivity Organizations. 

1 Introduction 

Today many organizations are aware and create policies to implement knowledge 
management models to improve all processes, but unfortunately they do not have 
large economic resources to purchase software from vendors such as SharePoint to 
Microsoft [1] and other solutions, which is why the teams should implement in their 
network servers based on free software that if applied properly can potentiate staff  
resources solutions that integrates the educational organization. 

To verify this we chose several free tools there between Joomla [2], Moodle [3], 
Jcow [4]  and Drupal [5]  initially testing Joomla were made but it was not possible to 
use this tool on the stage of intelligent search of refined information due to the limita-
tions it has in the modules that form, then tests were conducted in Moodle but the 
same approach to the educational part is making the application more emphasis on 
student testing and presentation of a very specific educational format and like Joomla 
not have a search unit of intelligent information , to perform a more detailed search 
tool free Drupal was found. 
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Drupal is a Content Management System (CMS), is a free and open-source content 
management framework written in PHP and distributed under the GNU General  
Public License, Drupal is highly configurable and modular multipurpose used to pub-
lish, images, articles and other things or other files and added services like forums, 
surveys , polls , blogs and user management and permissions. It is a dynamic system 
because instead of storing its contents in static files on the server file system perma-
nently, the textual content of pages and other settings are stored in MySQL [6], Post-
greSQL, or SQLite [7] database and edited using a Web environment. 

Now in the specified time to create a complete system of knowledge management 
is important to consider recommendations relating to this aspect, to achieve com-
pliance with related earlier, perform and retrieve important bibliographical sources for 
information on which elements should be taken to implement a model of knowledge 
management, according to the above we find the book of the Asian Productivity  
Organizations APO [8]  this companies can establish that there are methods and non-
IT and IT tools that support proper management of knowledge, hence the need for a 
system based on ICT to enable any organization to create its own educational system 
with an intranet and an extranet that meet each of the schemes from purchase to prop-
erly implement all processes. 

 

Fig. 1. 20 Essential KM methods IT and not IT tools from APO book [8] 

2 Essential Elements in KM Process 

In 1993 Peter F. Drucker [9] proposes that knowledge management models become 
more competitive to businesses or companies, some of these as Chevron [10], HP 
[11], British Petroleum BP [12], Ford [13] and others have developed their own mod-
els in order to preserve the most important which is the prevailing intellectual capital 
on the completion of extensive manual with information that will eventually be  
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archived without generating more knowledge regarding the purchase. Currently, 
knowledge management models are being implemented in small and medium-sized 
Asian companies belonging to the APO. 

 

Fig. 2. Essential elements for creating a knowledge management model based in systems  
classification according to Brandt/Hartmann [14] 

2.1 Acquire and Identification of Knowledge 

It involves identifying the knowledge about the subsystems have been implemented at 
the organization, its current status, type of information performed and the state of the 
art with respect to new developments. Use brainstorming with all team members to 
have a clear understanding of the aspects in question. The use of the Joomla and 
Drupal it is a good possibility for make this stage. 

2.2 Creation of Knowledge 

All data collection, information or subsequent elements of the subsystems should be 
created and must sit in some way different from the traditional which was based on a 
culture of writing on paper, the classification is required of it by taxonomy or by an 
ontology in more elaborate cases you can get to build thesaurus; for this stage we can 
use a Drupal because has a special module searches that allow more efficient search 
of information and thus can refine it if the organization requires. 

2.3 Storage and Structured the Knowledge 

At this stage you must perform a data sheet preferably on an intranet to save the  
most important aspects of each of the subsystems to track optimal and efficient in 
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every aspect related to these you can use a database MySQL or a similar software for 
capturing and storing them in a digital repository or data mining capabilities of Artifi-
cial Intelligence. 

2.4 Share and Distribution the Knowledge 

One of the most important aspects must be to share and distribute the knowledge as it 
is from there that you can have a real feedback from other actors that can affect the 
model well in making it grow day by day causing them to remain in effect at any 
time avoiding obsolescence over other similar systems. This is known as coffee 
knowledge that is used in many organizations there is no space for reflection or dis-
cussion on aspects of developing a particular goal that is suggested with actors the 
same level preferably in other geographical regions have a similar mission. 

2.5 The Ability to Apply the New Knowledge 

Once the four steps above the actors involved in missionary activities of the company 
must be able to make decisions based on innovation, integration into work, the above 
is reflected in the frequency with which new knowledge is used to solve problems of 
various origins, applying new products and services, the effectiveness of the applica-
tion of knowledge is seen as an improvement in efficiency. 

According to the above topics are organizations worldwide that use this tool is  
licensed for Microsoft SharePoint having all modules that can be applied to a system 
of knowledge management. 

 

Fig. 3. Microsoft SharePoint software for knowledge management in enterprise companies [1] 
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3 Proposed Tools for Technological Upgrading 

Once verified all requirements for KMS to meet and verify the different modules that 
are systems licensed software, we are proposing the use of the portal Nixiweb [15] 
which offers cloud services and can use hosting and free domains such as “uni.me” , 
also has more than 100 open source applications and it is best to not have any com-
mercial messages or advertisements; for our particular case we can install Drupal , 
Moodle and Jcow without using local servers or acquire a public IP , if necessary here 
also have an option for a hosting with annually payments. 

 

 

Fig. 4. View the Nixiweb hosting offers free web hosting. Supports PHP , MySQL , Joomla , 
phpBB , WordPress [15] 

3.1 Acquire and Identification of Knowledge 

To this point we recommend checking the documentation related subsystems: 
 

 

Fig. 5. Knowledge Management Model proposed for the IT tools in educational organizations 



160 R. Ferro, R. González, and S. Bolaños 

 

3.2 Creation of Knowledge 

Once all the subsystems are needed for a detailed description of these effects is how 
the respective taxonomy where each sort key elements that make up the building and 
need to be detailed for sub-sequent operations within the model of knowledge  
management. 

 

Fig. 6. Educational website created with the tool in an educational organization Jcow from the 
Distric University [16] 

3.3 Storage and Structured of Knowledge 

To store the knowledge we use Drupal which has an intelligent database to support 
SQL and it uses PHP Data Objects to abstract the physical database. Drupal core also  
 

 

Fig. 7. Academic design web in the cloud with Drupal in the Nixiweb free hosting [16] 



 KM Tools and Techniques from the Cloud Based on GNU 161 

 

includes a hierarchical taxonomy system, which allows content to be categorized or 
tagged with key words for easier access; this core also includes a hierarchical  
taxonomy system, which allows content to be categorized or tagged with key words 
for easier access and also store and share important information. 

For our particular case we installed Drupal and created different categories for  
indexing information from books, catalogs and specialty items. 

3.4 Share and Distribution the Knowledge 

To share the knowledge you can use you can use the free tool and use a Drupal based 
on Taxonomy module; where you can share knowledge among these is the communi-
ty for the development of intellectual capital and knowledge management. "It's a good 
tool for aimed at improving communication between people who know. You can go 
there to see what is happening with people and skills to know, learn and do ". 

3.5 The Ability to Apply the New Knowledge 

Taxonomy is the science of classification and Drupal is used to catalog the contents 
based on different vocabularies. A vocabulary is a set of terms that allow us to label 
one or more types of content or information from tacit knowledge. In Drupal we can 
create as many vocabularies as we need to have options based on terms, hierarchy,  
catalogs and descriptors.  

Once implemented the Drupal modules can make intelligent search of correct  
information from specific people and at the key moment, in this way it is possible to 
use Taxonomies have the information in a timely manner and thus create new 
searches having a quick alternative robust and based on this tool free to use. 

4 Conclusion 

Thanks to free portals we have been able to install and test the effectiveness of some 
GNU tools to be used to create complete systems of knowledge management, Moodle 
creates all work related to the development of an educational platform environment 
Jcow creates communities of experts around an academic and research and Drupal  
social network creates all documentary functionality through the use of taxonomies 
and detailed information refined search, that turns any website into a major organiza-
tional development that provide a competitive advantage over graduates as SharePoint 
development of Microsoft. 
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Two Decades of e-learning in Distance Teaching – From 
Web 1.0 to Web 2.0 at the University of Hagen 

Birgit Feldmann  

University of Hagen 

Technology changed the way of learning and teaching during the last twenty 
years to today a great deal. The change started in the 70’s with the increasing 
use of technology in education and spread out at the beginning of the 90’s with 
the upcoming Internet, was followed by the development of Learning Manage-
ment Systems and nowadays the new and easy to use possibilities of Web 2.0. 
All these technologies could lead to new forms of learning, teaching, informa-
tion gathering and managing, communicating, collaborating, and networking. It 
seems natural to adapt the new technologies to higher education, especially to 
distance education, as there a many known problems: E. g. in Germany no 
study fees are allowed. How to finance highly interactive, small classes? 
Another problem are the professional restrictions of distance students, their time 
budget is limited. The consequence is that normally students have very limited 
contact to their peers and their tutors until the final examinations. The drop-out 
rates are extremely high (more than 80%) and a lot of students study more than 
six years to reach a degree.  

The deployment of virtual teaching improved the situation substantially, but 
not enough. Web 2.0 could open up new possibilities to improve this situation. 

In Germany a nation-wide study examined the impact of Web 2.0 on the 
studying process. Unfortunately, only on-campus students were included in this 
survey. However, research and experience in the field of e-learning clearly 
show that technology based learning is especially interesting and useful for dis-
tance students. The University of Hagen, the only public distance teaching uni-
versity in the German speaking countries with about 80.000 students, is the per-
fect test-bed for new forms of technology-supported learning. Therefore we did 
a research survey about the effect of Web 2.0, especially community usage, on 
distance students to find out the students’ current preferences and needs. The 
results of this study revealed important insights into the use of new technology 
and particularly into the wishes and needs of distance students. These insights 
lead to a new understanding of essential aspects of e-learning not only in dis-
tance education. An interesting example is the low value students attribute to 
traditional learning management systems. This paper will give a short review 
from the beginning to today and then compare the outcome of the two studies in 
relevant areas and gives suggestions for Web 2.0 usage in e-learning environ-
ments.  

Keywords: e-learning, Web 1.0, Web 2.0 distance education, learning  
management systems. 
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1 Introduction 

At the University of Hagen (FernUniversitaet in Hagen), the only public distance 
teaching university in German speaking countries, e-learning has been practiced since 
more than 15 years using various teaching methods such as online courses, virtual 
seminars and practical trainings. Experience has shown that teaching methods with a 
high rate of group activities, using electronic communication possibilities, have the 
quality to break down the students' isolation, to enable long-lasting learning commun-
ities with completely new communication qualities that are fundamentally different 
from traditional ways of distance teaching and learning [1, 2]. Also some of the 
groups students took part in during a learning event lived much longer than the event 
itself. In some cases the relationship between the group members stayed active long 
after their studies were finished. [1, 2]. Related research results approve these find-
ings, i.e. Kerres [4] and Glowalla [5] describe similar results. Others, i.e. Leh [6], 
Palloff and Pratt [7] also state the importance of communication and cooperation. 
Since the early days a lot changed in the meantime. Nowadays e-learning and e-
teaching are widespread in all areas of education. Even though the general idea that 
the new possibilities of Web2.0 offer many advantages for distance teaching students 
is obvious, specifics are not available so far: which needs should be fulfilled, which 
functions are used for which purpose, and so on. The existing research about Web2.0 
and teaching/learning is focused on campus students, not on distance students. There-
fore, we started a survey and evaluation within the 80.000 student population of the 
University of Hagen. A lot can be learned from the results, part of which are rather 
surprising and suggest a new understanding of e-learning. The paper is structured in 
the following parts: Part One will give a short overview over the last beginning of e-
learning in Hagen and the current situation. It then describes the HISBUS study with 
on-campus students, followed by the survey of the University of Hagen. Part four 
compares relevant outcomes of both studies. Part Five discusses the findings and de-
rives suggestions for future use of Web 2.0 in e-learning environments.  

2 The View Back 

Especially for a distance university, like the University of Hagen, it seemed to be a 
natural decision to use the Internet. Hagen has an experience and a tradition of dis-
tance education with using modern media for teaching and learning since more than 
35 years. Therefore, it was a logical consequence to use the Internet for learning and 
teaching purposes. The benefits of distance education, time- and location indepen-
dence and the advantages of the Internet (fast information, easy communication and 
co-operation possibilities) were combined in the project virtual university, Germany’s 
first complete virtual university, a typical example for a modern education system. 
The project was experimenting with and evaluating different forms of teaching and 
learning. As for that time and for our purposes no suitable commercial platform was 
available, we were forced to create a new one, using Internet technologies combined 
with a commercial database system. It is a virtual university system that integrates all 
functions of a university into a complete, homogeneous, extensible and cost-effective 
system with an easy to use and intuitive student-centered user-interface. We started 
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with only a few courses of electrical engineering and computer science. The system is 
since the beginning open for all departments of the university, in the first year after 
the start; more than the half of all courses were social sciences and economics course. 
This demonstrates that the development of the platform was not only useful for the 
technical oriented departments (as expected) but also for all other departments. Ac-
tually more than 80.000 students are using e-learning at the University of Hagen. In 
contrast to the beginning of e-learning, as the idea was to build up everything in one 
platform, the University now implemented a set of software to allow all kinds of 
teaching events for the students. 

Table 1. E-learning software at the University of Hagen 

Learning-
management-
systems 

Group-
ware 

Assign-
ments 

Conferen-
cing 

Communi-
cation / 

Information 

Student 
Support 

 

Moodle 

Lerraum 
Virutelle 

Universität 
(LVU) 

 

CURE 

BSCW 

 

 

Lotse 

WebAssign 

 

 

Adobe 
Connect 

IRC 

 

 

Email 

 

Newsgroup 

Blogs 

 

Self-
manage-

ment-
tool 

(SMT) 

3 The HISBUS Study: Studying in Web 2.0  

HISBUS is an online portal for students funded by the German government and car-
ried out by a cooperation of HIS and the Multimedia Kontor Hamburg1. The goal of 
this project is to analyze the students’ needs in order to improve the governmental 
support of higher education. The HISBUS Panel is designed as a virtual community 
whose members function as representatives for the average on-campus students [8]. 
The study itself was conducted as an online-survey inside the HISBUS Panel in the 
summer term 2008 (September, 8 to October, 8) with 4.400 responses, a rate of return 
of about 40 %, which is quite high, but explainable as the participants are all from a 
specially chosen student community.  

                                                           
1 HISBUS is an abbreviation consisting of HIS: Higher Education Information Systems and 

BUS as a synonym for different thematic areas. HIS supports German institutions of higher 
education (universities and universities of applied sciences) and their administrations as well 
as higher education policy-makers in their efforts to fulfill their tasks effectively 
[http://www.his.de/english/organization]. The Multmedia-Kontor is an en-
terprise funded by different universities in the city of Hamburg to provide IT-based services 
for the universities. 
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3.1 HISBUS Findings  

The results of the study can be divided into five main areas: Internet usage in general, 
social communities, knowledge and information platforms, e-learning and study-
related offers on the Internet. We do not discuss the category of questions which deals 
with the use and rating of different e-learning offers as this is not of interest for the 
subject of this paper. 

Web 2.0 Usages in General 
The first question for the participants was about the duration of his/her active every-
day Internet usage. Not surprisingly, it turned out that the Internet is the most impor-
tant communication medium in the students’ everyday life. Almost three quarters of 
the students spend 1 to 3 hours daily on the Internet and a quarter even 4 to 6 hours. 
For what purpose do students use the Internet? Which Internet offers do the students 
access particularly often? The information given for these topics show that the online 
encyclopedia Wikipedia is the most popular source. About 60% of the students indi-
cated to access Wikipedia often or very often, closely followed by social communities 
(StudiVZ, Facebook, XING etc.) which were accessed with a frequently by 51%. 
About 35% of the students use chat rooms and instant messaging offers. This demon-
strates that communication and knowledge platforms are particularly popular and 
intensively used.  

Knowledge Platforms and Platforms of Information 
Knowledge and information platforms like Wikipedia are – as explained above– used 
particularly often. To examine this fact, the kind of the usage of Wikipedia or similar 
online encyclopedias was investigated with two questions. It turned out that the read-
ing of articles (80%) is the most common action. The possibilities of revising an ar-
ticle, to take part in discussions or to write new articles, are very rarely used. Though 
it does not come as a big surprise, this confirms that the majority of the students are 
only interested in using the already available information, while only a small minority 
is involved actively in the development of the online encyclopedia. With regard to the 
reliability of the information on Wikipedia 52% of the interviewees consider the in-
formation to be very dependable or at least reasonably dependable. Concerning other 
online encyclopedias the students agree by majority that they are not able judge the 
reliability. The simple reason for this is the fact that these platforms are less well 
known among students.  

Social Communities  
As described, half of all students use social communities. The main reason is the 
communication with friends with 72% or finding old friends with 52%. At least 34% 
of the questioned students assert that they communicate via communities about study-
related topics. Less important is the possibility to get new contacts (10%) or to ob-
serve the behavior of other community members (20%).  

Another question examined how students use communities for study-related mat-
ters. The aspect of contact care with fellow students was the most important reason 
for community usage (66%), closely followed by subjects like self-study (59%), exam 
preparation (55%) or exchange of documents (49%). The fact that social communities 
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are regularly used by the students actively and have become an essential part of stu-
dents’ communication behavior in addition to the classical campus communication is 
of special importance for further developments in the field of e-learning. 

Study-Related Web 2.0 Offers of the University 
Usually students could use learning and teaching oriented web-based offers provided 
by the university itself, e.g. study information, organizational offers (for example 
enrollment, lecture and exam registrations, feedback etc.), evaluation, student com-
munities and learning management systems. Due to this fact, the participants were 
asked about the value of these services on a 5-figure scale from "very useful" to 
"completely useless". Study information and organizational offers were classified as 
"very useful" to "useful" by more than 80-percent of the interviewees. The value of 
these services is high because of the fact that the individual study planning is getting 
more and more complicated. Also student online communities in the department or in 
the university are rated highly useful by the majority of the students. Surprisingly, 
only 43% rated learning management systems like Moodle or Illias (very popular in 
German universities) as "useful" to "very useful". This indicates that learning man-
agement systems only provide marginal added value for on-campus students. Even 
more striking is the fact that only 19 % use the offered e-learning courses. Wikis have 
topmost popularity as valuable tools for studying. Not surprisingly, at the end of the 
scale of study-related Internet offers are chat or discussion forums with 38% as on-
campus students usually use social networking platforms for contact care (see Social 
Communities above) and also as these types of communication methods are mean-
while outdated. In the study not only the usefulness of the offers was investigated, but 
also the frequency of usage. As one would expect, it turned out that the frequency of 
usage depends on the perceived value of the offers. The higher students’ rates an offer 
the more often will this offer be used.  

4 The Hagen Study: Community-Usage in Distance Education 

At the University of Hagen (FernUniversität in Hagen) students benefit from a modern 
distance education system which combines pedagogically well prepared study units with 
individual support, net-based co-operation in seminars and working groups, online com-
munication offers and face-to-face sessions. Contact and contact persons for the students 
are available on the main campus at Hagen as well as at various study centers in Germa-
ny, Austria, Switzerland and Central and Eastern Europe. Four faculties (humanities, 
mathematics and computer science, business administration and law) offer an alternative 
to on-campus studies with high-quality final degrees (Bachelor, Master and Doctorate) 
and a wide variety of continuous education. Currently, about 81,000 students are enrolled 
[http://www.fernuni-hagen.de/english/profile/index.shtml]. The central goal of the online 
survey documented in the following was to find out how distance students use Web 2.0 
tools. Of special interest was the question which tools are well-known and how are these 
used. The survey 'Community Usage by Distance Students at the University of Hagen' 
was carried out by the Department of Information Systems and Databases 
[http://isdb.fernuni-hagen.de/index.php/en.html] as a standardized online survey using 
LimeSurvey. The field phase lasted four weeks in the summer term 2010. 18.700  
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randomly chosen students from all faculties (studying a minimum of five semesters to 
eliminate the early beginners) were invited via email to take part in the survey 2.326 
complete feedbacks could be included in the investigation which is a very good return 
rate for distance students (12%). The data were evaluated with the statistics program 
SPSS Statistics 18 versions 18.0.0. 

The questionnaire contained 12 questions which were divided into two subject 
complexes. In the first group demographic data as for example age and gender were 
asked for. The second group with eight questions was about the usage behavior of the 
students, organized as multiple choice questionnaires via URL in the e-mail invita-
tion. Of course, a set of questions had to be open (for example, in the form "What 
tools do you wish for your study and why?") and had to allow free text; these are 
described in part four of this paper. The evaluation is descriptive. Results are given in 
full percent figures and refer to the total of participants (N = 2.326), thus results do 
not always add up to exactly 100%. 

4.1 Hagen Results 

Which Web 2.0 applications do students know and use in the distance university? 
Which use do they make of the Web 2.0 features offered by the university Hagen? What 
are the wishes and the needs of distance students concerning web-supported learning 
possibilities, social networks and learning management portals? In the following an 
overview about particularly important and interesting results of the survey will be given. 
First the demographic data are briefly described and second the usage of Web 2.0 in 
general. Then the study related Web 2.0 offers of the university will be examined. 

Demographic Data  
Demographic data like gender, age, student's status and faculty were asked for, but 
there was no requirement to provide them in the questionnaire. For the evaluation of 
the surveys’ second part, Web2.0 usage, this information was not considered on an 
individual level for data privacy reasons. About 45% of the returns came from female 
students, 55 % from male students. The distribution of the participants as to faculty, 
study type (e.g. bachelor, master etc.), gender and age is almost equivalent to the to-
tality of all students and therefore statistically representative. Most of the participants 
were studying to achieve a bachelor degree, 45% were between 26 and 35 years old, 
30% between 35 and 45 years. 

Web 2.0 Usages in General 
The fact that the Internet is an extremely important medium for distance students is 
indisputable. But which of the many offers of social software are known and how are 
these used? These questions were evaluated in the questions 5 "do you know the follow-
ing Internet offers?" and 6 “do you use the following Internet offers?". The results are as 
follows: Offers like e-mail (100%) and online encyclopedias are not only well-known 
(100%), but also highly used (>98%). These forms of information exchange on the In-
ternet have been completely assimilated by the students. Also communities and social 
networks like XING or Facebook are well known (91%) and are used frequently (59%), 
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but not as regularly as e-mail and online encyclopedias. Also chat, instant messaging or 
Skype are well known (88%), 59% are using these tools regularly. An even bigger dis-
crepancy between knowing and using occurs with services like RSS Feeds, Twitter, 
Podcasts and weblogs. Although more than two thirds of the interviewees know about 
these tools, only an average of 25% uses these actively and regularly. An explanation 
seems to be the average age of the distance students: they are older than campus stu-
dents, and user statistics show that the services mentioned, in particular Twitter, are 
much more intensively used by younger people. Social Bookmarking pages are less well 
known (35%) and only a few students use them (6%).  

Study-Related Web 2.0 Offers at the University 
The University of Hagen offers a variety of different modern Internet based services 
like email, newsgroup and mailing lists, learning management systems, wikis, chat, 
blogs, groupware tools, RSS-Feeds and also Twitter. How well-known are the single 
services and are these services of value for the students? These issues are examined in 
the questions 7 "do you know the following offers of the University of Hagen?" and 8 
"do you use the following offers of the University of Hagen?".  

At the top of the awareness level and the usage scale are the communication ser-
vices e-mail (96% / 82%), newsgroups (77% / 51%) and mailing lists (68% / 31%) 
followed closely by learning management systems. The most popular learning man-
agement system is the Virtual University, an in-house development of Hagen (92% / 
84%). The second system, Moodle, is known to 61% of the interviewees, used by 
47%. Due to the fact that only three out of four faculties offer content on this platform 
these numbers are not surprising, the important fact is that if there are offers, students 
do use these tool. Surprisingly, the groupware tools BSCW and CURE are not very 
well known and even less used. Only 15% know BSCW, 6% CURE, and a very low 
number of only 8% respectively 3% make use of these tools. Blogs (4%), RSS Feeds 
(4%) and Twitter (1%) have similarly low numbers of users. Another important sub-
ject is what the motivations are for students to use certain services.  

It became clear that beside the exchange of information (91%) the offered services 
are used mainly for preparing examinations (84%) and to become answers to study-
related questions (83%). Astonishingly, the exchange about private matters or for 
purposes of human relations is relatively low with 7% and 23%. The comments show 
that most of our students use public communication and networking tools for these 
purposes. More than half of the students (56%) use the learning management systems 
for exchange and production of documents. Finally, the participants were asked about 
the value of the offered services. For this purpose, students could choose on a 5-
degree scale (very useful to completely useless). If the service was not known, a suit-
able choice could be made (unknown). Information presentation and delivery has the 
highest ranking (69%), followed by study portals with organizational functionalities 
like enrollment, examination results, planning tools etc. (52%). The expectations of 
students regarding the teaching and learning environment have changed over the last 
years. In the study we found that about 43% of our students want more Web 2.0 func-
tionality integrated in the university learning environment. This includes communi-
ties, blogs, wikis and especially social networking. Related research is consistent with 
these findings, e. g., Glowalla [5] and Kerres [16].  
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5 Similarities and Differences 

Both studies examined the usage of Web 2.0 services by students. The HISBUS sur-
vey questioned German students at universities and universities of applied sciences, 
while the study of Hagen focused on the distance students of the University of Hagen. 
It is interesting to see where the two evaluations show similarities and differences. 
Concerning study-related Web 2.0 offers like Wikis, social network services and chats 
no differences could be found. Distance students as well as on-campus students rate 
these services as the most valuable. An interesting fact is that almost all distance stu-
dents (98%) use online encyclopedias in comparison to only 60% of the on-campus 
students. This is presumably because of the availability of physical information re-
sources as they are provided in an on-campus library. About the use of blogs, RSS 
feeds and podcasts an interesting difference can be found: Only 6% of on-campus 
students use these services but 19% of the distance students. These rather new servic-
es are a lot more accepted by the distance students. As to study-related Web 2.0 offers 
at the university, there are again some remarkable differences:  

Distance students use the Web 2.0 social network platforms only rarely for the ex-
change of private subjects (7%) and personal relations (23%). In contrast, on-campus 
students use these mainly for personal relations (66%) and communication with 
friends (72%). Analysis of the free text answers showed that for distance students data 
privacy is of high importance; they do not trust the open social networks and therefore 
demand the integrations of social networking functionalities in the university portal. 
Finally, both types of students value functionalities like online study information and 
online organizational services, e.g., enrolment. Both studies stated very clearly, that 
the students’ society estimates the usefulness of online information and student's in-
formation portals as very high. HISBUS examined the intensity of utilization more 
closely and found that more than 50% of the students use these services often to very 
often. Both studies questioned the students about the value of using communities, 
social networking and related platforms, it came out that the two student groups value 
the usefulness of these services quite differently. Whereas more than 50% of the on-
campus students rate these applications as valuable, only about 25 % of the distance 
students consider them valuable. As stated before, this fact could be explained by the 
privacy issues of these services. An evident difference is also the use of learning man-
agement systems. These systems are rated as highly valuable by the distance students 
whereas only 44% of the on-campus students rate them as valuable. The use of tradi-
tional communication systems like chats or newsgroups is not highly rated in both 
studies: with 33% rating by the distance students and 38% by campus students these 
are at the end of the scale.  

To sum up, both types of students have a very similar behavior in some areas of us-
ing Web 2.0 for studying. The clearest difference between the requirements of the two 
groups is that distance students need more integrated communication functionalities. 
They also explicitly demand an integrated learning management system with all ne-
cessary services to support their special needs.  
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6 Conclusion 

The results have shown that a new system for learning and teaching is necessary, with 
a strong focus on communication and collaboration functionalities in preferably one 
easy to use environment. The need of students, regardless if on-campus or distance 
students, for an integrated study environment centered on social support by compre-
hensive communication and interaction instruments is clearly given. The evaluation of 
students leaving the university without a degree verified these findings: the main rea-
son mentioned by the participants, is the missing contact to other students and to the 
teachers [see 17]. The integration of available social web applications in the existing 
portal has to be accompanied with integrated interface design and professional infor-
mation and knowledge management. Also messaging, networking, blogs, social 
bookmarks etc. should be realized. Planning instruments like study planner, appoint-
ment planner, a learning diary are also essential as seen in both studies. Another and 
very important aspect is to guarantee a very high privacy standard. New developments 
like e.g. MOOCs – with all the typical problems like in distance education – [see 18] 
in education also demand new forms of student support to help the learners to have 
success with their studies. Tutoring and tutoring services could also be a business 
model for big teaching events. Students, teachers and management should form a 
virtual Community to: 

• Organize content and communication and interaction processes,  
• to archive, discuss and publish content,  
• to discuss specific problems and to solve them together and  
• to create temporary and long-term social networks.  

Pedagogy, learning and curriculum and even assessment are more important than the 
technology and should be focused first before developing new systems. 

The detailed model of such a system is the subject of the author’s doctoral thesis.  
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Abstract. This paper focuses on the needed physical space for group or 
individual learners when using blended learning. Virtual environment designers 
and Campus developers need to understand the role of the physical space  
in learning. The study shows that the students often prefer to study at  
the university even when there is possibility to study at home. In the case 
universities there are not enough spaces for self-study or group work at the 
university. In addition, the learners have difficulties to recognize the 
possibilities to use spaces like lobbies and restaurants for learning. The campus 
developers want to increase the efficient use of spaces by creating possibilities 
to use a space for different purposes. 

Keywords: Blended Learning, Learning at Home, Group-work, Space for 
Learning. 

1 Introduction 

Students are encouraged to take responsibility of their learning in order to develop 
thinking skills such as analysis, synthesis and evaluation.  Most students learn best if 
they can choose their pace, time, and place of learning. The blended learning offers 
possibility to this. According to Lonka [14] blended learning environments contain 
physical, virtual, social, mobile and mental spaces of learning.  

Informal, social learning may happen virtually but also physical space have role in 
it. The informal collaboration and informal learning happens in so called third places. 
According to Oldenburg and Brisset [19] a third place is a public setting accessible to 
its inhabitants and appropriated by them as their own, it is taken-for-granted part of 
their social existence. The third places at Universities can be for example, cafés, 
bookstores, guild houses, squares as large entry halls with people crossing by and 
“hanging out”, together with sports halls and so on [20, 21].  

In this paper we will focus on what is the role of physical space when the 
previously mentioned skills are learned. The design of physical learning spaces 
focuses normally on designing classrooms not how the physical spaces can help 
learning outside classrooms [13, 15, 18, 24, 3, 7, 8, 22]. The aim of this paper is to 
find out the role of physical space when the students take the responsibility to learn in 
groups or alone outside the classrooms.  
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Dondi and Delrio [6] pointed out among other things that first generation e-
learning did not consider the isolated position of learners and lack of collaboration 
and campus social context. Still only a little focus is given to where the learners are 
situated when they use e-learning material. SBDU [23] ‘Schools for the Future: 
Exemplar Designs’, identifies emerging themes for schools of the future. These are 
flexibility, adaptability, indoor courtyards, outdoor classrooms, comfort and 
sustainability. 

The following chapters describe first the perspective of a learner in campus 
development and the needs of learners based on two case studies. The campus 
development is understood as development of physical buildings and especially what 
the students need in order to learn in blended learning environment when most of the 
course assignments are planned to be done outside classrooms. 

2 Learners Perspective in Campus Development Project 

The aim of a campus is to educate professionals for society needs. The new learning 
technology like game environments require new kind of places for groups and 
individuals to study. Areas were the games can be used is one of the design tasks. 
Sometimes the student dormitory builders and campus developers do not sufficiently 
think about how a student or student groups use the spaces when they are doing their 
course works. Figure 1 describes the blended learning environment outside classroom. 
It is commonly understood that we need technology and contents, assessment systems 
and good quality material but we often forget that also the physical space matters.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1.  Environment for student-centred active learning outside classroom 

We tend to focus in the classroom behaviour. The libraries are planned for self 
study. Bryant [2] found out when observing students in the library that even 
mathematic studying can be a team work. According to her observation strangers can 
help each other with problems when they are physically next to each other. She found 
out that in the library variety of different kind of spaces are needed. Her observation 
showed that the library study area was used both for studying and socializing.  
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Conventional planning focuses on planning the spaces not planning the learning 
landscape [5]. The planning should focus on to enable that the learners to get skills of 
future workers like ability to be creative, to think critically, to solve problems, to 
make decisions, to communicate, to collaborate, to use information and 
communications technology, and to create a sustainable lifestyle [2]. In the changed 
viewpoint it is important to understand the needs of learners and plan a learning 
landscape that is for example, context aware, supports the learning process (Figure 2). 

  

Fig. 2. Learning landscape model [5] 

Learning is often a messy, nonlinear, unpredictable process that involves both 
individual and collaborative effort. The best learning processes are exciting and activate a 
learner’s natural curiosity and contribute the motivation for self-direction and reaching 
the desired skills. Learning space should allow learners to be co-creators of the learning 
process, and support the ability to focus on learning even without the lecturers.  

3 Needs of Learners 

Learning takes place everywhere were learners are situated—on city sidewalks, in 
trains, in restaurants, in bookstores, and on playgrounds. Human beings—wherever 
they are—have the capacity to learn through their experiences and reflections. 
Institutions of higher education are charged with fostering specific kinds of learning, 
for example higher-order thinking abilities, communication skills, and knowledge of 
the ways of disciplinary experts. Campus developers create structures that support this 
learning. Space can have a powerful impact on learning; we cannot overlook space in 
our attempts to accomplish our goals. 
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Learning theories impact on the ways in which learning most likely takes place. 
The role of the learner has impact on how the learner wants to use the place. The 
importance of prior experience, the fitting of knowledge into existing schema or the 
establishment of new schema, and the active processing of information are all 
components of this model that emphasize high learner involvement. Environments 
that provide experience, stimulate the senses, encourage the exchange of information, 
and offer opportunities for rehearsal, feedback, application, and transfer are most 
likely to support learning. 

Learning depends on the individual way of processing information [1], whether the 
learner wants to watch or do and at the same time think or feel. This determines the 
individual learning style and it is assessed by ranking preferences for feeling, 
thinking, acting and reflecting [10]. Each learning style is ideally supported 
differently.   

Learning environment is all the factors affecting learning process. Common factors 
that are present in a learning environment are the open space (place), content 
(information), methods and social factors (other people) [17]. Internal learning 
environment is the mind of the learner. In learning, especially subjective attitudes, 
beliefs and emotions may enhance or hinder learning [11, 17]. External learning 
environment include physical and social factors that guide the learning. Intelligent 
activity is basically situation dependent, which means that developing professionalism 
means working in authentic cases or in challenging projects. The modern technology 
gives possibilities to take learning also into virtual learning environment [11, 12, 16].  
Social factors such as other students, teams and working groups, coaches, faculty, 
business people are important in the learning process [9] (figure 3). 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Safety network of 
learning [9] 

 
The inspiration to study is important – one example of such an inspiration is when 

one is inspired to study in the library when he/she is able to observe other students 
who are studying. There needs to be right balance between focusing on the subject 
(business) and having fun (pleasure). Students may be afraid to fail in front of other 
students therefor it is important that the teacher can support in making safe learning 
environment.  The learning environment as a whole should support learning  
by building an environment where the students feel safe and motivated to engage  
in trial and error processes that are needed in creative problem-solving processes.  
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The physical learning environment affects how we learn. The typical classroom 
environment enhances habitual classroom behaviour. It is suggested that in order to 
break formal ways of thinking and acting, the teacher may use different learning 
environments to stimulate new ways of learning. For example, visiting the actual site 
of the case organization may help to find new ways of thinking. [9] 

Understanding the safety network is especially important when the learners are left 
to study in a group or alone. The material presented has a role but also where the 
location plays a role. Lonka [14] points out that we should not forget the importance 
of human contact even when we us technology to support learning. 

4 Method 

The research method is case study. The data was gathered by using two case studies. 
These case studies are called ‘Learning at home at home’ and ‘third learning spaces’. 
The used data gathering and analysis method is described under. 
 

Case study 1: Learning at home (bachelor level students) 

• A group of students were asked to describe how they learn at home or at the 
university when preparing their course assignments. The task was given to a group 
of 32 students and all of them described their own way of working at home and 
whether they preferred to do their assignments at the university.  

• The task was a study assignment and the students learned at the same time how the 
end user requirements are gathered and analysed. Each student had to describe in 
which location they studied at home and how much time they used weekly at home 
for studying and what they exactly did at home when studying. They were also 
asked whether they would prefer to do the group or individual assignments at home 
or at university. The teaching materials are in Moodle and the amount of contact 
hours was about 27 % of the planned learning time, in addition some of the 
students do not take part in the lessons all the time. The course assignments were 
mostly planned to be done in distance mode at home.    

• The material was studied and the learning styles and used methods were found out. 
Also the preferred way of working at the university or at home was found out. 

Case study 2: Third learning spaces  

• An internet survey with open ended question was sent to university staff and 
students. In the campus area there are several restaurants that are used by personnel 
and students. About 400 persons use daily the restaurant.  The questions were 
formulated in the way that the respondents were not lead to think the restaurant and 
lobby area as a learning space. The questionnaire was sent to the potential users of 
the space. The sample size was about 5 400 persons. There were 103 respondents, 
response rate ~2%.  If we compare the number of respondents to the amount of 
users of restaurant the response rate is 27 %.  

• The data was analysed by first dividing the answers into themes question per 
question. Since the author wanted to analyse how the learners and teachers 
perceive the lobby and restaurant space as a learning environment special focus 
was in learning issues. 
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5 Case Studies 

This chapter presents the results of the two case studies. 

5.1 Study at Home 

Twenty five students out of 32 had motivation problems when working at home and 
in discussion they told that it would be better to study at the university since it is more 
motivating to see other students working and they can easily support each other. At 
the university there was earlier a large place for self study. The students told that this 
place was very useful and they used it especially when they did their group works. 
Now when there is no such a place and the library has too little space for all students 
they were forced to work after the lessons in the classrooms but it did not succeed 
always since the classrooms were locked after teaching. Six students documented that 
there is no peaceful place to study at home. Five students documented that their 
children disturbed the concentration. The students worked either in the kitchen or sofa 
only four students used a separate table or even a working room that was used for 
studying. The reason to study in kitchen was the large table and since there were no 
disturbing issues like TV. The reason for using kitchen was the large table. They 
needed to calculate and have a lot of material on the table. Example of one answer is 
described in figure 4. The students had very different kind of answers to all the 
question. The most often mentioned disturbing issues are beside motivation: 
disturbing partners or children, noise level, coldness or heat.  

Self recorded weekly study time at home varied from 2 to 10 hours. According to 
the curriculum learning time outside classroom should be around 29 hours.  The time 
used in studying at home was in average divided into 30% in Internet, 30 % in reading 
course material, 30 % in calculating, 30 % in writing the assignments and 10% for 
group works. The group works were mainly done at the university during brakes if 
there was no time to concentrate during the lessons. The little time used in studying 
outside contact hours are reason to the poor study results. 

 
Fig. 4. Factors preventing the study at home (example)  

Live-in partner, and other friends 
Stimulus (Sport, Facebook etc.) 
Mental alertness 
Motivation 
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5.2 Third Learning Spaces 

The aim was to find out how the respondents perceive the use of campus restaurant 
and its lobby area for study purposes and which kind of needs the respondents had in 
further developing the restaurant and the lobby area. There were 103 persons 
responded to the questionnaire. Majority of the respondents were students but there 
were 8 staff members also. The survey consisted of five open question. In the 
following the answers to the questions are explained:  

1) Which kind of space is needed in the area? 
The response focused on creating a lounge for students and other visitors to 
wait and hang around and maybe study (N55). Some people wanted to have a 
coffee automat or other automats that would give a possibility to eat though the 
restaurant would be closed (N9) and ten people wanted to make the restaurant 
larger so that the entrance area would be used partly for it.  

Many respondents (N10) pointed out that better lights and the colorful walls 
or furniture would make a big difference.  

2) Do you need more spaces for self or group study in this university building? 
According to 48 respondents there are not enough spaces to either have quite 
place for self-study or studying in groups. Some wanted possibility to have 
virtual meeting possibilities (N4). Many of the respondents (N10) did not 
know there are places for self-study or group work in the building 

3) What is now functioning well in the restaurant?  
Respondents (N76) focused on the food or service saying food is enough good 
or telling that the service personnel is nice. None of the respondents found the 
restaurant serve as a learning space.  

4)  What are the main development areas in the restaurant? 
Respondents complaint about lack of tables (N46), noise level and/or that the 
space is too cold (N45), logistics system of food serving and buying (44), the 
food (N20), and that the restaurant closes too early (N7). Eight respondents 
pointed out that in the campus area there is a cafeteria that serves as a meeting 
point and there should be more this kind of area. 

5) How should it be in the restaurant in order to relax and be inspired to study? 
Respondents defined the characteristics of relaxing and inspiring environment 
in the following way: cosy atmosphere, silent, a meeting place, maybe a 
lounge outside the restaurant area to drink coffee and talk, private places, 
newspapers, colours, lounge type. However, there were 5 persons who thought 
the question was odd or even ridiculous. One wrote that if the space would be 
cosy the rush hour would just last longer. Some respondents proposed dividing 
the space to different types for relaxing and some for just eating. 

5.3 Analysis of the Case Studies 

The respondents perceived the restaurant as an area where you should eat fast and you 
need to go away [compare 11, 17]. The use of restaurants and lobbies for study 
purpose was a surprising idea for some of the respondents. According to respondents 
at least the space should be divided for different purposes in order to make it clear 
which space belongs to restaurant and which can be used for learning. Interestingly 
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when students are at home they use most often kitchen for studying. At home they 
feel free to use the spaces as they wish. The feeling of owning the space seems to be 
the one of the differences of the restaurant and the kitchen. The students told that 
there is big difference since at home they can leave the study things there as long as is 
needed but in the restaurant they have only 2 hours to do the work before they have to 
clean the desk for others to eat. However, the restaurant could be ideal for group 
work. 

The respondents complained the noisy echoing restaurant. The same problem 
prevented the learning also at home. The learners lost motivation also at home 
especially due to the noise of neighbours or children. So, the physical environment 
can prevent the motivation. However, when the motivation to study is lacking the 
respondents did not even think about studying they thought about resting and they 
started to watch TV. According to the respondents the motivation to study is got by 
looking at others studying – this is not possible at home unless they can observe the 
classmates working at the virtual arena even if they don’t open the virtual 
environment.  

The students wished to enjoy in the restaurant or coffee area: they wish to have 
pleasure so that they can relax and continue to study after that. These viewpoints show 
that concentration, inspiration and resting are important for learners [compare 9]. 

The safety of the environment has also a role. This role can found in the sentences 
like “now the space (lobby area) is too empty and large space for studying”. Many 
respondents told that an inviting atmosphere would be better and they wanted to have 
couches to sit and think when doing the group work. At home the students worked 
also in groups – however many students preferred to do the group work at university.   

There are several lessons to learn from these studies. Firstly, the third spaces at the 
university like restaurant and lobby area need to be made so that the students feel the 
space is their own. Secondly, the third space should make the collaboration possible. 
Thirdly, the students prefer to work at the university in order to make the 
collaboration easier with the other students. Also random collaboration is there 
possible.  

Fourthly, when designing multipurpose spaces like restaurants that are used for 
learning and eating we have to pay attention to the fact that when it is eating time 
people should understand the use of such a place to be more a restaurant and this 
gives a possible conflict. However, the space efficiency needs are obvious universities 
cannot afford a space that is only a single use place.   

There is a change in the education sector and we should correspondingly challenge 
our preconceptions of the nature and form that the campus should take in the future. 
Currently, university environments are not very different from what they were a 
hundred years ago, whilst the design of homes, the workplace, retail spaces, hospitals, 
transport and communications have changed. 

6 Conclusion 

The physical space has a role in the blended learning or distance learning. Students 
feel motivated if they can work in group setting. Social environment encourages 
students to study when they can see other students working. Also the students need to 
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find a space where he/she is not disturbed. The university campus development takes 
into account the group or individual leaning needs but at the same time they need to 
save in the facility costs. This results designing multiuse spaces like restaurants and 
lobbies for self-study or group work and at the same time they have the original use as 
providing space for eating and/or hanging around. 

The challenge is how to motivate the students to get extraordinary results and take 
risks. Can the space support by creating a social learning environment? The learning 
space needs to take into account the physical space since it can either prevent or 
support the learning. This research shows what might prevent to get the desired 
results – lack of motivation when studying alone and disturbance at home. 

The planning of blended learning or virtual learning environments require also 
understanding of the physical space where the students are located when they are 
studying. Future research area could be to find out how the location really effects on 
the learners for example, by using big data. 
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Abstract. Business simulation game (BSG) has been widely studied world-
wide. However, only a limited number of BSG studies had been conducted in 
Asian countries such as Taiwan. With the rapidly increasing cross-strait cultural 
and educational exchanges, no study that would help understand subcultural  
differences in using educational technologies between Taiwan and China had 
been reported. This investigation on sub-cultural differences is particularly  
important because BSG has been widely adopted in both Taiwan and China, 
and many students from China had become exchange students in Taiwanese 
classrooms in the recent years. Numerous cross-strait studies had been  
conducted since the 1980s, especially those related to subcultural differences. 
However, none has been found to be related to BSG. Hence, this study aims  
to understand the general status of cross-strait comparative research and BSG 
studies conducted in Taiwan. Two research directions have been proposed, with 
the collaborative effort of scholars from Taiwan and China. One immediate  
research goal is to initiate a collaborative examination between Taiwan and 
China, which has been established by the authors in the Business School  
of Nanjing University. Therefore, a prominent BSG cross-strait comparative  
research may be obtained by the conduct of this study.  

Keywords: educational technology, business simulation game, subculture. 

1 Introduction  

Business simulation game (BSG) has been a known concept for over 50 years [1] and 
has been widely adopted by colleges for 15 years now [2]. Although BSG has been 
extensively studied, research has demonstrated mixed results [3]. 

In the literature, BSG studies are limited in contrast to the extensive research from 
the West. In Taiwan, the development of BSG started in 1973 [4], and more than 130 
out of 160 colleges had purchased BSG for the acquisition of skills by playing. One 
logical consequence is that only a few BSG studies conducted in Taiwan are presently 
available in the literature, such as that of Tao, Yeh, & Hung [3]. 
                                                           
* Corresponding author. 
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Although BSG is widely used in China, we can hardly find related studies in the  
literature as compared with those conducted in Taiwan across the Taiwan Strait. 
While cross-strait cultural and educational exchanges are rapidly increasing, no re-
search study has been implemented to understand sub-cultural differences in using 
educational technologies between Taiwan and China. Although students in Taiwan 
and China generally share the same language and culture, significant differences  
exist in many aspects as a result of cross-strait political standing for over 40 years. 
Accordingly, many cross-strait studies had been conducted since 1980s, especially on 
subcultural differences. 

This paper aims to discuss the potential comparative research regarding BSG  
between Taiwan and China. A background review is provided first in the succeeding 
sections before proposing possible research directions. 

2 Cross-Strait Research and BSG Research in Taiwan 

China is a large country where different regions and several subcultures within one 
nation exist, as claimed by Kwon [5]. Comparative studies in the early days involved 
different Chinese cultural regions such as Hong Kong and Taiwan [6]. In recent years, 
an increasing number of cross-strait comparative studies focusing on different con-
cerns between Taiwan and China can be seen in literature. For example, Wang [7] 
compared the differences between Taiwan and China in work and family resources, 
work-family conflict, and consequences among full-time employed women. Given the 
large number of Taiwanese corporations operating in China, a number of studies had 
compared job-related value or subcultural issues between Taiwan and China, such as 
Wu [8] who examined the work value influenced by cross-strait personal profile and 
macro factors. Education-related cross-strait comparative studies are also seen in lite-
rature, such as the Classics-reading situation between Taiwan and China [9].  

BSG research studies conducted in Taiwan became prevalent in literature in  
recent years after the extensive research in the West. These studies include [10] which 
investigated the perceived continuing usage of BSG by college students via validation 
of a proposed model. Tao, Cheng & Sun [11] also conducted a similar yet separate re-
search on college teachers and compared the similarities and differences between two 
empirically validated models using their obtained results and practical implications. 
Lin and Tu [12] applied means-end chain approach to interview 70 college students 
for establishing their perceived attribute-consequence-value path regarding BSG. 

3 Potential Subcultural Comparative Research Directions 

Intuitively, the following are two possible directions of cross-strait comparative  
research for BSG. 

The first direction is replicating the current research settings and designs in studies 
that have been conducted in Taiwan for China, and then proceed with a post outcome-
based comparison of the results from both countries. The research approach can refer 
to the study of Tao, Cheng & Sun [11] as an example in conducting a comparison  
between two empirically validated models. With this post-outcome analysis, in-
sightful and valuable discussions and implications can be attained. As a quick and 
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easy way to pursue research outcomes, existing BSG literature can adopt the post-
outcome analysis method for the initial research on emergent issues or important 
agenda. 

The second direction is initiating a new research agenda using a research design 
that can be simultaneously implemented in Taiwan and China for the data collection, 
allowing the conduct of a comparison under the same research settings. All previously 
mentioned BSG studies in Taiwan can be used as reference for this research direction, 
such as Tao, Cheng & Sun [10-11], Tao, Yeh, & Hung [3], and Lin and Tu [12].  
A number of BSG studies from the West can also be cross-referenced with the above 
citations. This second approach will consume a longer time for planning and design 
before the actual implementation. Therefore, this direction is suitable in handling  
critical and insightful BSG research questions, especially those which have not been 
discussed yet in existing literature. 

4 Conclusions and Future Work 

Based on the basic information related to the specific educational technology, BSG, 
we have demonstrated the importance of understanding the differences between Tai-
wan and China in their research and practices and presented two research directions 
for cross-strait BSG comparative studies. One immediate future work is to initiate a 
collaborative research between researchers in Taiwan and China. The authors have 
approached a distinguished professor in the Business School of Nanjing University, 
who has adopted BSGs developed in Taiwan for a long period of time. Nanjing area is 
the largest customer base of that major BSG provider in Taiwan and thus a sales of-
fice was established in the Nanjing area. Currently, research collaboration has been 
achieved to cover the two proposed directions. One goal of the collaboration is to rep-
licate the research design of Tao, Cheng & Sun [10] in recruiting college students 
with Taiwanese BSG experiences in the Nanjing area. The other is to initiate a new 
and insightful research to understand the differences among human resource evalua-
tion using BSG and the team dynamics between Taiwan and China. Therefore, with 
the collaborative efforts of scholars from Taiwan and China, this study has thus dem-
onstrated a prominent, prospective cross-strait BSG comparative research.  
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Abstract. The learning environment under discussion is free from deadlines or 
any other restriction of formal systems (no regular actions, including lectures). 
Instead, a student has access to a web-based learning environment where the 
basic element is a task which is connected to a set of low-level competences. 
Learning itself means activation of competences, automatically or manually, at 
lower or higher level and automatic processing of student’s answers. It is 
expected that reaction from the system is instant and so the student has 
discussion with a partner who is smart enough to motivate the learner. Such an 
environment produces quite different behavior from learners and new effects 
and problems appear.  

1 Introduction 

The system considered in this paper has been developed over fifteen years through 
several more or less serious modifications. From 2004 it has been fully web-based, 
meaning that all activities are performed in the web [1]. A few lectures are delivered 
for courses, but only in the beginning to introduce students to the learning environ-
ment. All further contacts are almost personal, in the lab (class) where students come 
on the basis of pre-registration. Experiments are also guided through the web interface 
with instant reaction to answers. As an exception, some homework still exists, which 
need a teacher’s assessment, but the goal is to minimize the number of such tasks. 

All courses in this environment are open all the time and so, every student can start 
learning at any time and can also finish any time. Finishing means that student ‘takes’ 
the grade proposed by system if it is acceptable. Formal completion may happen any 
time after that (the grade is preserved in the system forever) provided that formal 
preconditions are met (e.g., declaration). What makes teachers happy is that there are 
very few students which ‘take’ the minimal grade and a remarkable number of stu-
dents try to reach maximum grade. 

This approach has been used for a decade and appears to be very motivating,  
therefore no principal modifications have been made. What has been changed several 
times is the accounting mechanism behind the main program. The problem has  
been that formal systems do not consider the amount of knowledge acquired, but uses 
only a ‘grade’ that does not represent the structure of knowledge. As all attempts to 
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introduce variable count of credit units into a formal system have failed, a modified 
grading algorithm was introduced in 2013, which will be described below. 

Student behavior has been monitored for years and some characteristics do not 
seem to change. Unfortunately, this means they cannot be changed by force and thus 
used to control the learning process. The ratio 15-40-15 was observed, meaning that 
about 15% are starting early, 15% at the very end, and 40% are in the middle. Nothing 
has influenced this, but much smoother learning has been achieved in the compe-
tence-based environment. Students appeared to have 2 distinctive behaviors in class 
tests. One is solving a huge amount of tasks (30-50) and the other is minimal (less 
than 10). It seems that students in those groups have some built-in behavior which 
cannot be changed. Students’ preferences when needing help are similar: first friends, 
teachers, internet, and lastly  the textbook. Minimum activity appears at 5 a.m. 
Weekly minimum activity has been detected for the period from 6 p.m. on Saturday to 
6 p.m. on Sunday, which is why some service work has been planned just for those 
periods. 

2 Competences and Grades 

As mentioned above, the environment is based on (micro-)competences which are 
very low level concepts, like multiplication of integers or complex numbers, Ohm’s 
law as V=RI, relations between measurement units etc. Learning means that a stu-
dent’s actions are reflected on states. A state related to competence consists of an 
ability level (integer 0...127), and two forgetting parameters (reference date and decay 
value). Power law [2,3,4] is used to model forgetting and it has worked well for 5 
years (exponential law was used for couple of years with much less success). The 
model is similar to, but simpler than that described in [5,6].  Analyis for one year 
periods is presented in [7].  

In addition, for formal grading, a concept of level confirmation is used. If the 
learning process is free (whenever and anywhere) then to obtain a formal grade, one 
has to go through special part of learning, called class test. This means that a student 
comes to certain place where he/she is given problems that are based on competences 
in which the student has achieved threshold level (7). Successful solution related 
competences are marked as ‘confirmed’. Of course, confirmation may be witheld if 
the result is not positive enough.  

To calculate grade, all competences related to the course have some weight – num-
ber of mCU (milli Credit Units) which represents ‘volume’ of competence for particu-
lar courses (values assigned by course teacher). So, a competence has different 
weights for different courses.  All confirmed competence credits and weighted sum 
of levels are represented in plane with grade strips as shown on Fig 1. A student can 
see this figure and if his/her grade is positive the question is given: “Do you want to 
take it or not?” So, answering “YES” will fix the grade and the course closes in the 
system and the grade will be transferred to the formal database when possible. Note 
that grade as a function of course and related abilities is always available, before and 
after official grading.  



 Student’s Behavior in Fre

 

This approach appears t
first available grade (i.e. 1
frequent reason for taking 
fixed then students take the
result represents knowledg
may not only decrease, but 

 

Fig. 1. Grading: horizontal ax
posed is 3 (C in the scale A-F)

3 Tasks and Comp

Implementation of learning
set of tasks. Formally, we 
needed to solve the tasks. A
and solutions produced are
change (and they are chan
understanding of knowledg
that processing must be som
and a better understanding
number of competences is 2
March 2014). 

Task difficulty is one of
(competence is selected firs
the success factor should be
7 from 10 solutions bring p
logically acceptable and for

Tasks by nature are 1) ‘
screen where the task is pr
and 3) where teacher’s asse

ee Learning Environment and Formal Education System 

to be very motivating as most of students do not take 
 or F), but decide to continue for better result. The m
the lowest grade is time – when a formal grade has to

e grade available. Note that continuation is not safe: as 
e with some uncertainty then it is possible that the gr
also may reach the state failed.  

xis – CU, vertical axis – weighted ability levels. The grade p
. 

petences 

g as modification of a learner’s state (model) is based o
start just from tasks and determine knowledge eleme

A task is a fixed element, meaning that it will not cha
 saved infinitely. However, relations to competencies m
nging) because smarter, more up-to-date processing 
ge behind the task is progressing. Practice has also sho
metimes radically changed because of changes in real 

g of the knowledge behind problem-solving. The aver
2.6 per task (total number of tasks was more then 38,300

f key parameters used when selecting a task for the lear
st and then a task is searched). A 3dB measurement is us
e near -3dB or probability 0.7 to keep the student happy
positive emotions. This level has proved to be both psyc
rmally solid (few corrections per year needed) for 10 ye
theoretical’ ones which can be solved without leaving 

resented, 2) labs in which some experiment must be do
essment is needed  (e.g. summary, review, program).  

189 

the 
most 
o be 

the 
rade 

 

pro-

on a 
ents 

ange 
may 
and 

own 
life 

rage 
0 in 

rner 
sed: 
y, as 
cho-
ars. 
the 

one, 



190 V. Kukk 

 

On the set of competences an equivalence is defined which generates partition of 
the set into classes (groups). Titles from that level are used to synthesize descriptions 
of learner’s knowledge in the understandable language.  Competences in this model 
are very low-level ones if compared to many other approaches [8, 9]. 

Groups determine which tasks are ‘proper’ ones i.e. belonging to particular group 
with all competences attached. Other tasks are related to more groups and determine 
connections between groups which can be applied for learning control: moving from a 
group with high ability to neighbors based on competences from both groups. The 
average number of competences in group is 5.5. As competences are considered ra-
ther expanding and the old ones may be set passive, groups are less stable and are 
modified more frequently because of new tasks appearing and dissection of concepts. 
Some examples of groups are: Oscilloscope, Diode, Hashing, Resonance, Paging, and 
Nanotechnology. The last one is example of developing concept, very huge in fact but 
existing as a one group at the moment when content is under development. 

4 Analysis of Processes 

4.1 Time to Grading 

We consider time from beginning of semester to accepting the grade. Fig 2 shows 
number of students completed the course vs. time from the beginning of semester in 
semi-logarithmic scale. The course is Circuits, Signals and Systems (ISC0011) and 
semester is fall 2013.  Linear approximation obtained minimizing square error is also 
shown.      

 

 

Fig. 2. Number of students completing the course vs. days from beginning of semester 
(ISC0011) 
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Comparison of the results over several years is shown in Table 1 where Day1 is the 
day when the first grade was issued and τ1 is time constant. 

Table 1. Parameters of approximation for course completion time (ISC0011) 

 ISC0011 
 2011 2012 2013 

Day 1 39 51 35
τ1 [day] 26 23 28

 
So, in the fall semester of 2013 completion of the course can be described by the 

following function: 

 ܰሺݐሻ ൌ ݁೟షయఱమఴ ,  for  35൏t൏153 (1) 

Of course, this is very rough, but a rather small variation of time constant in Table 
1 is remarkable and allows making certain predictions. Such predictions (when and 
which grade could be achieved) had been available for students but we cannot con-
firm that such information had been motivating. 

There is another course (Operating Systems) where the same relationship is differ-
ent as shown in Fig 3. In this case approximation (in linear scale) contains three re-
gions: high rates in the first and third regions, and lower rate in second region. 

 

 

Fig. 3. Number of students completing the course vs. days from beginning of semester 
(ISC0030) 
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Table 2. Parameters of piece-wise linear approximation for course Operating Systems 

2011 2012 2013 2014 

k1 0.46 0.73 0.58 0.63 

k2 1.27 0.11 0.09  

k3 0.67 0.64 0.59  

 

T1 48 15 24 19 

T2 25 65 54  

T3 33 42 44  

4.2 Grades 

We calculate correlation coefficients between final (formal) grades (from 1 to 5) and 
several parameters describing learning parameters for course ISC0011. Results are 
shown in Table 3. In the table, Start Time means the date of first action, Elapsed time 
is from start to taking grade.  

Table 3. Correlation coefficients berween grades learning parameters 

2011 2012 2013 

Start time -14% 4% -14% 

Elapsed time 0% -20% -41% 

Number of solutions Q 26% 42% 4% 

Number of solutions L 8% 1% 17% 

Date of grading -10% -21% -55% 
 
One can see that correlation is positive for amount of work (Q- theoretical tasks,  

L – lab experiments) but is varying remarkably and therefore our recommendation for 
students is simply to do more work to achieve better final grade. However, as a stu-
dent has his/her state visible at all times, such recommendation is not needed. 

It is interesting that shorter elapsed time has become important factor for better 
overall result – correlation coefficient has reached -41%. The same concerns comple-
tion date – it is directly connected to elapsed time. So, for a good final grade, it is 
useful to start early and work with high intensity. 

A number of certain interests for students during learning is the number of visits  
to class tests (confirmation of abilities). This number is rather stable: for example 
average and standard deviations for years 2012 and 2013 have been (8.1, 2.4) and 
(9.8, 3.3). At the same time correlation between the number of visits and final grade is 
between 0% and 40% - very unpredictable.  

Changes in some coefficients may be related to the fact that several students have 
started in previous semester, but elapsed time in our analysis starts from the beginning 
of the current semester. 
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We do not show correlation coefficients in detail but confirm that all time characte-
ristics have become relevant. For example, correlation between grading date and 
grade has increased almost to -60% and start and elapsed time correlations has also 
more significant (-30 ... -40 %). 

5 Discussion and Conclusions 

The first principle considered when developing the system was that the most impor-
tant in learning is what a student does. The second one was that learning is not col-
lecting points, but making progress in competences. It follows that the result of learn-
ing should include prediction of abilities not simply fixing status which very soon 
becomes history. 

There are many factors influencing students’ learning activities and performance. 
Some external factors may be very important, like formal conditions (when and how 
much to pay, deadlines, working, quality of previous studies etc.).  However, some 
indicators do not change much, or changes are not correlated with effects expected. 

Some conclusions can be made from comments by students, for example the ques-
tion asked several times: have you any more such courses? It seems that such interac-
tive environment motivates students to work and quite frequently they want to stay 
overtime in the lab. There is nothing done to make the system like a game, with visual 
effects etc. Some comments we have received even asked to remove items not having 
direct relation to the task to be solved. 

The courses have some overlapping which presents precisely defined prerequisites. 
So, instead declaring other courses to be passed as conditions we can use real data 
representing student’s abilities. Learning starts from that state which is formed from 
previously acquired (and forgotten) knowledge.  

The formal education system causes some real problems that are very difficult to 
solve inside that system if we want to preserve exactness of our model representing 
student’s knowledge. A variety of students taking the same course with very different 
backgrounds is increasing. Their choice may be determined by curricula which ap-
pears to be rather fixed and complex without any adaptation to real students.  

In our model, it is possible to evaluate learner’s abilities at any time and convert 
those data into another format, for example grade, which is very poor characteristic. 
Unfortunately, the formal system (at least so far) is not ready to accept such informa-
tion that student N has achieved U credit units in course C with the grade G. Instead, 
this student is considered having learned nothing. Of course, we can also transfer full 
data concerning the model and this could be used by student, other teachers, and em-
ployers. 

With regard to lectures and other scheduled activities, it seems that their role will 
drop further. From our experience, after few weeks from the beginning of the course, 
it is very difficult to find topics that are useful for all. Lectures as a real theater will 
remain, but as only few, open, and of very high quality. Adapting to real learners, 
their changing goals and abilities makes learning much more efficient. Nowadays, 
formal education is very inefficient: people are wasting too many hours ‘participating’ 
in events which do not contribute to the learner’s knowledge. 
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We hope that what we have seen – students sitting in the lab only solving problems 
and performing 80% of actions at home - will help them to use their time profitably. 

The main conclusion is that free learning is possible in the strict formal system be-
cause the data that has to be presented to system are always available. However, the 
formal system should be updated to make learning more efficient and personal.  
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Abstract. The aim of this study was to explore the relationship between 
blended learning courses (i.e., food and beverage preparation) and Behavioral 
Intentions (BIs) by using the Technology Acceptance Model. The participants 
were students enrolled in food and beverage preparation courses that were elec-
tive at China University of Technology. Comprehensive investigations were 
conducted. Statistical Product and Service Solutions software was employed for 
item analysis, reliability analysis, Pearson correlation analysis, and regression 
analysis. The study results indicated that the ease of use and usefulness of 
blended learning were positively correlated; the ease of use and attitude of 
blended learning were positively correlated; the usefulness of blended learning 
and learning attitude were positively correlated; the usefulness of blended learn-
ing and BIs were positively correlated; and the attitudes and BIs toward blended 
learning were positively correlated.  

1 Introduction 

A survey conducted by [1] revealed that tourists were most impressed by Taiwanese cui-
sine. Accordingly, aside from being a necessity for local people, Taiwanese cuisine is  
also an essential factor that attracts foreign tourists. In the past, Taiwanese food and beve-
rage preparation staff were not required to have a high level of education. The ability to 
raise the capital and hire personnel was sufficient. Today, higher education has been po-
pularized, and the number of students majoring in tourism and culinary arts is increasing; 
therefore, the education levels of culinary arts talents in Taiwan are also increasing. 
These phenomena facilitate the qualitative changes in culinary arts talents. The personnel 
turnover in Taiwan’s food and beverage service industry is frequent, rendering sharing 
work knowledge and maintaining service quality difficult. Consequently, the amount of 
customer complaints is substantial. Hence, how to cultivate well-trained and specialized 
culinary arts talents in limited conditions is a crucial research topic[2,3,4]. 

In this era of knowledge economies that is also under the influence of rapidly 
changing information technology (IT), Internet technologies have enabled the accele-
ration of people’s learning. Several establishments have been confronted with intensi-
fying changes to business operations. Additionally, the learning and living habits of 
individuals are also gradually changing to keep pace with the trends in the digital age. 
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One recent emphasis adopted by enterprises is the integration of IT into the food and 
beverage service industry to develop and establish blended learning education and ex-
perience systems for food and beverage preparation. However, regarding factors such 
as the number of relevant opportunities available, time and space flexibility, and cost 
and resource management, the traditional professional education and measurement 
approaches employed at schools and enterprises cannot satisfy students’ and enter-
prise employees’ demands on the quantity, speed, timing, availability, interaction, and 
community of learning as well as the diversity of knowledge. 

Briefly, blended learning refers to the process of using technologies to convey 
course materials to learners in classrooms, synchronous, or asynchronous online 
classes. The most commonly used blended learning method is supplementing class-
room teaching with online classes [5]. This study aimed to implement lean services in 
the preparation services by students and enterprise employees through employing 
blended learning environments. Hence, schools and enterprises must use the advan-
tages of modern IT to fortify the encouragements on students’ and enterprise  
employees’ learning. Subsequently, they can be fully equipped with the necessary in-
formation and adaptabilities and eventually become the main forces. [6] developed 
the Technology Acceptance Model (TAM) as an instrument for evaluating or predict-
ing users’ levels of acceptance of new IT systems. [7] also proposed perceived use-
fulness (PU) and perceived ease-of-use (PEOU), both of which were positively and 
significantly correlated with system usage. [8] stated that PU and PEOU can be ap-
plied to predict the behavioral intentions (BIs) of users. [9] asserted that implementing 
both TAM and theory of planned behavior (TPB) can predict online learning adoption 
intentions, but that TAM was more efficient than TPB because usefulness, ease of 
use, and attitudes were significant predictors in TAM. 

In recent years, using technology as education and learning tools has become a 
common phenomenon in Taiwan. Information and communication technologies are 
commonly used in blended learning to establish teaching environments, which require 
substantial amounts of resource investment. Hence, numerous relevant studies have 
been conducted. For example, [10] discovered that teachers’ information literacy had 
significantly positive influences on the PU, PEOU, and usage intentions of wireless 
network teaching. [11] conducted a study on the external variable interface characte-
ristics of the TAM. The study results indicated that the interface characteristics had 
positive influences on PEOU and thus indirectly affected users’ usage intentions. [12] 
conducted a questionnaire survey on users of the information system, and TAM was 
employed to conduct statistical analyses. That study aimed to explore the continuous 
behaviors of system users and the findings were used by the Ministry of Education for 
the establishment and promotion of efficient reading and library management pro-
grams. [13] declared that an increased number of enterprises and software have 
adopted the TAM to improve their efficiency and competitiveness regarding the de-
velopment and application of software. [14] advocated that the execution of green 
production management systems for food and beverage preparation was a vital task 
for the development of Taiwan’s tourism and food and beverage service industry.  

Blended learning addresses both the learning styles addressed in traditional face-to-
face teaching and online teaching. In other words, a curriculum is designed to be  
partially taught in a traditional classroom setting. For the rest of the time, teaching  
activities are conducted through channels such as the Internet, emails, television, and 
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broadcasting, thus reducing the time spent in classrooms, improving learners’ learning 
efficiencies, and reducing drop-out rates [15]. [16] argued that the blended learning 
model can increase students’ aggression toward learning in multimedia courses. [17] 
conducted a survey after the execution of blended learning courses, and the survey re-
sults indicated that the actual outcome was superior than expected regarding teaching 
methods, student satisfaction, and academic achievements. [18]conducted a compara-
tive study on college students’ acceptance toward blended learning courses. The  
results regarding blended learning course acceptance were significant. In this study, 
the TAM was employed to explore the relationship between blended learning courses 
(i.e., food and beverage preparation) and students’ BI. This study mainly aimed to  
examine the PU and PEOU of blended learning environments as well as propose the 
benefits of blended learning environments in education and the value of applying 
blended learning in enterprises.  

2 Methods 

The questionnaire survey method was employed in this study. The study scope was 
the food and beverage Preparation course classrooms equipped with blended learning 
environments at China University of Technology. The questionnaires were distributed 
to students taking food and beverage preparation-related blended learning courses. A 
comprehensive investigation was implemented, and 122 valid questionnaires were 
collected. In this study, the primary relationships explored were those between the 
PEOU and PU of blended learning, between the PEOU of blended learning and learn-
ing attitudes, between the PU of blended learning and learning attitudes, as well as  
between the PU of blended learning and BIs. The study structure is shown in Fig. 1. 

 

 

Fig. 1. The Structure of the Study 
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Based on the TAM structure and relevant literature, the following hypotheses (Hs) 
are proposed:  

H1: The PEOU and PU of blended learning are positively correlated.  
H2: The PEOU of blended learning and learning attitudes are positively correlated.  
H3: The PU of blended learning and attitudes to blended learning are positively corre-
lated. 
H4: The PU of blended learning and BIs are positively correlated.  
H5: The attitudes and BIs toward blended learning are positively correlated.  

The variables observed in this study were the PU and PEOU of blended learning, 
and the learning attitudes and BIs toward blended learning. Based on the literature re-
view, this study used the TAM to explore the BIs in food and beverage preparation 
blended learning courses. Therefore, this study obtained students’ actual feelings of 
acceptance regarding blended learning. Additionally, this study implemented the four 
dimensions (i.e., PU, PEOU, attitude, and BI) of the TAM scale proposed by [19]. 
The questionnaire was developed based on the aforementioned variables and mea-
surement dimensions. The five-point Likert scale was adopted as a measurement in-
strument. The study participants were college students enrolled in elective courses. 
Therefore, the personal attributes of the participants did not substantially differ and 
were excluded from analysis. Statistical Product and Service Solutions (SPSS) soft-
ware was used for data analysis. The analysis methods implemented were item analy-
sis, reliability analysis, Pearson correlation analysis, and regression analysis. 

3 Methodology and Major Findings 

3.1 Item Analysis 

The means and standard deviations (SDs) are analyzed in this section (Table 1). Re-
garding mean analysis, the PEOU analysis results indicated that the students reported 
that logging onto the course material section in the student information system was 
the easiest; therefore, this item was scored the highest (4.32). The students stated that 
the teaching materials that the teachers uploaded to the course material section were 
the most difficult to use; therefore, this item was scored the lowest (4.03). These re-
sults indicated that the college information system platform was easy to use, but that 
the materials that the teachers uploaded to the course material section were hard to 
use for previewing and reviewing the lessons. The PU analysis results indicated that 
the students can find appropriate content in blended learning courses; therefore, this 
item was scored as the most useful (4.03). The students claimed that blended learning 
courses were the least useful in enhancing their learning efficiencies (3.97). In other 
words, although blended learning materials were easy to obtain, they were not posi-
tively correlated with the students’ examination scores. The attitude analysis results 
indicated that the students highly accepted blended learning courses (4.03), but that 
blended learning courses were less likely to enhance the students’ willingness toward 
learning (3.87). These results indicated that the students’ willingness to learn did not 
increase for courses they were not interested in, even in blended learning environ-
ments. The BI analysis results indicated that the students liked using the Internet  
to engage in e-learning activities (4.00). The effectiveness of blended learning in  
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motivating the students to submit assignments on time was low (3.75). These results 
indicated that although the students liked using the Internet, blended learning courses 
did not affect whether they submit their assignments on time. 

Table 1. Item Analysis Table 

Latent 
variables 

Items Mean SD 

PEOU  

1. I think logging onto the student information system 
at my college is easy.  

4.31 .75970 

2. I think finding the course material sections in my 
student information system is easy.  

4.32 .68726 

3. I think the teaching materials that the teachers have 
uploaded to the course material sections are easy to use. 

4.03 .80459 

PU  

1. I think blended learning courses should continue to 
be offered.  

4.02 .77645 

2. Attending blended learning courses has improved 
my learning efficiency.  

3.97 .78797 

3. I can find appropriate content in blended learning 
courses.  

4.03 .83751 

Attitudes 
1. Blended learning motivates me to learn more.  3.87 .88149 
2. I enjoy blended learning elective courses.  4.03 .83751 
3. Blended learning is a good teaching method.  4.00 .81650 

BIs  

1. I like using the Internet to engage in e-learning 
activities. 

4.00 .79972 

2. I like engaging in discussions with my classmates 
using the information platforms provided by the college. 

3.76 .91022 

3. I like using blended learning for motivating myself 
to submit assignments on time.  

3.75 .84363 

 
Regarding the SD analysis, the PEOU SD analysis results indicated that the item 

that yielded small differences in student perceptions was “I think finding the course 
material section in my student information system is easy.” The item that yielded 
comparatively large differences in student perception was “I think the teaching mate-
rials that the teachers have uploaded to the course material section are easy to use.” 
The PU SD analysis results indicated that the item with small differences in student 
perceptions was “I think blended learning courses should continue to be offered.” The 
item with comparatively large differences in student perceptions was “I can find ap-
propriate content in blended learning courses.” The attitude SD analysis results indi-
cated that the item with comparatively small differences in student perceptions was 
“Blended learning is a good teaching method.” The item with large differences in stu-
dent perception was “Blended learning motivates me to learn more.” The BI SD anal-
ysis results indicated that the item with comparatively smaller differences in student 
perceptions was “I like using the Internet to engage in e-learning activities.” The item 
with large differences in student perception was “I like engaging in discussions with 
my cohorts using the information platforms (e.g., e-mail) provided by the college.” 
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3.2 Reliability Analysis  

Based on Table 2, the Cronbach’s alpha value was 0.740 for the PEOU items, 0.832 
for the PU items, 0.801 for the attitude items, and 0.700 for the BI items. In addition, 
the overall Cronbach’s alpha value was 0.894. Accordingly, the reliability coefficients 
of this study ranged from 0.70 to 0.90, which was acceptable.  

Table 2. The Reliability Analysis Table 

Dimension  Cronbach’s  alpha Overall Cronbach's alpha 
value 

PEOU 
PU  
Attitude  
BI 

.074 

.832 

.801 

.700 .894 

3.3 Pearson Correlation Analysis  

The Pearson correlation analysis table (Table 3) shows that the Pearson correlation 
coefficient between PEOU and PU was 0.505. The double-tailed test result was 0.000, 
indicating a significant correlation between the two variables. The Pearson correlation 
coefficient between PEOU and attitude was 0.476. The double-tailed test result was 
0.000, indicating a significant correlation between them. The Pearson correlation 
coefficient between PEOU and BI was 0.357. The double-tailed test result was 0.000, 
indicating a significant correlation between them. The Pearson correlation coefficient 
between PU and attitude was 0.794. The double-tailed test result was 0.000, indicat-
ing a significant correlation between them. The Pearson correlation coefficient  
between PU and BI was 0.603. The double-tailed test result was 0.000, indicating a 
significant correlation between them. The Pearson correlation coefficient between 
 

Table 3. The Pearson Correlation Analysis Table  

 PEOU PU  Attitude BI  
PEOU  Pearson correlation  1    
  Significance  

(double-tailed) 
     

PU  Pearson correlation  .505(**) 1   
  Significance  

(double-tailed) 
.000     

Attitude  Pearson correlation  .476(**) .794(**) 1 . 
  Significance  

(double-tailed) 
.000 .000    

BI  Pearson correlation  .357(**) .603(**) .578(**) 1 
  Significance  

(double-tailed) 
.000 .000 .000   

**When the significance level was 0.01 (double-tailed), the correlation was significant.  
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attitude and BI was 0.578. The double-tailed test result was 0.000, indicating a signif-
icant correlation between them. 

3.4 Regression Analysis 

The hypotheses in this study were about the relationships between single dimensions. 
Hence, unary regression analyses were conducted. The unary regression analysis table 
(Table 4) shows that the explained variance of PEOU for PU was 50.5%. The stan-
dard regression coefficients (β) of the predictive variables were all positive. There-
fore, PEOU positively influenced PU. The explained variance of PEOU for attitude 
was 47.6%. The standard regression coefficients (β) of the predictive variables were 
all positive. Therefore, ease of use positively influenced attitude. The explained va-
riance of PU for attitude was 79.4%. The standard regression coefficients (β) of the 
predictive variables were all positive. Therefore, PU positively influenced attitude. 
The explained variance for PU on BI was 60.3%. The standard regression coefficients 
(β) of the predictive variables were all positive. Therefore, PU positively influenced 
BI. The explained variance of attitude for BI was 57.8%. The standard regression 
coefficients (β) of the predictive variables were all positive. Therefore, attitude posi-
tively influenced BI. The significance and influence levels of standard coefficients in-
creased with their values. 

Table 4. The Unary Regression Analysis Table  

Item  Unary 
correla-
tion coef-
ficient 

Coeffi-
cient of 
determi-
nation R2 

t-
value 

Net 
value 
of F 
(△F) 

B Signif-
icant 

Verifica-
tion result 

PEOU 
- PU 

.505 .255 6.140 37.703 .505 .000 Supported  

PEOU 
- atti-
tude  

.476 .226 5.674 32.197 .476 .000 Supported  

PU - 
atti-
tude  

.794 .631 13.72 188.03
2 

.794 .000 Supported  

PU - 
BI  

.603 .363 7.924 62.786 .603 .000 Supported  

Atti-
tude - 
BI  

.578 .334 7.426 55.146 .578 .000 Supported  

4 Conclusion  

Based on the data analysis results and discussion, the verification results and findings 
of this study are presented in the following. The analysis and regression analysis re-
sults as well as research hypothesis verification results are presented in Table 5.  



202 L.-Y. Hsieh, Y.-J. Lu, and Y.-H. Lee 

 

Table 5. The Hypothesis Verification Table  

Research hypothesis  
Hypothesis  
verification  

H1 
The PEOU and PU of blended learning are positively 
correlated.  

Supported  

H2 
The PEOU of blended learning and learning attitudes 
are positively correlated. 

Supported  

H3 
The PU of blended learning and attitudes to blended 
learning are positively correlated. 

Supported  

H4 
The PU of blended learning and BIs are positively 
correlated.  

Supported  

H5 
The attitudes and BIs toward blended learning are 
positively correlated.  

Supported  

 
Regarding item analysis, the students reported that logging onto the course material 

section in the student information system was the easiest and that blended learning did 
not motivate them to submit assignments on time. Accordingly, the blended learning 
environments established at the college were highly easy to use and useful. Although 
blended learning environments enhanced the convenience of learning, because course 
content of blended learning courses was difficult, the students did not think that these 
courses encouraged them to submit their assignments on time. Regarding the stu-
dents’ cognitions on the variables, the students had the highest cognitive consistency 
on the perspective that logging onto the course material section in the student infor-
mation system was easy. Comparatively, the students’ cognitions varied considerably 
on the perspective that they did not like using the information platforms provided by 
the college to engage in discussions with their classmates. This phenomenon revealed 
that young students preferred using Line or Facebook to discuss with peers. Regard-
ing the Pearson correlation analysis, the TAM was used to analyze the students’ 
course election attitudes and BIs toward blended learning environments. The analysis 
results indicated that the correlations between PEOU, PU, attitude, and BI were all 
significant. The regression analysis results indicated that the correlations between 
PEOU, PU, attitude, and BI were positive. These results support the hypotheses pro-
posed in this study. 
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