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Collaborative E-Learning 
Techniques:

Learning Management Systems vs. 
Multi-User Virtual Environments

ABSTRACT

This chapter compares the potential of Learning Management Systems (LMSs) and Multi-User Virtual 
Environments (MUVEs) to facilitate the implementation of traditional face to face collaborative learning 
techniques in an online environment and discusses the benefits and challenges of an integrated approach. 
Initially, the chapter focuses on the application of collaborative learning techniques in traditional and 
computer supported didactical settings. Following this, the practice of utilizing LMSs in the contemporary 
educational process is analyzed, and the use of MUVEs in order to facilitate collaborative learning at 
a distance is subsequently presented. Ultimately, the chapter aims to clarify how the fruitful combina-
tion of these two technological approaches to the collaborative learning pedagogy can both diminish 
their weaknesses and amplify their strengths. For this reason, the final section of the chapter focuses on 
presenting an integrated approach, which merges two open source solutions: the popular LMS Moodle 
with the promising MUVE OpenSim.
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INTRODUCTION

Collaborative learning can generally be defined 
as learning activities expressly designed for, and 
carried out by pairs or small interactive groups 
(Barkley, Cross, & Howell, 2004). Research has 
demonstrated that learning is most effective when 
students work in groups, verbalise their thoughts, 
challenge the ideas of others, and collaborate to 
achieve group solutions to problems (Lehtinen 
& Hakkarainen, 2001; Johnson et al., 2002; 
Shih & Yang, 2008). Moreover, students who 
work in small groups tend to achieve relatively 
higher levels of academic outcomes and are more 
likely to develop the skills needed for a success-
ful career (Joseph & Payne, 2003). Cooperative 
learning differs from collaborative learning in 
that, in cooperative learning, the use of groups 
supports an instructional system that maintains 
the traditional lines of classroom knowledge and 
authority (Flannery, 1994).

Taking into consideration the complete 
spectrum of available learning paradigms (Stri-
jbos, Kirchner, & Martens, 2004) suggested by 
esteemed pedagogical theorists such as: Watson 
and Skinner (behaviourism), Bruner (discovery 
learning), Ausubel (meaningful learning), Piaget 
(constructivism), Rumelhart (schemata), Schank 
and Abelson (scripts), Spiro (cognitive flexibility), 
Bransford (problem-based learning) Brown (situ-
ated cognition), Salomon (distributed cognition) 
and Engestrom (activity theory), one can safely 
deduce that the practice of collaborative learning 
is mostly related to the principles of Vygotsky’s 
dialectical/social constructivism.

Social constructivism focuses on an indi-
vidual’s learning that takes place because of their 
interactions in a group. This is not to be confused 
with social constructionism, which focuses on 
the artifacts that are created through the social 
interactions of a group.

Therefore, social constructivism is a sociologi-
cal theory of knowledge that applies the general 
philosophical constructionism into social settings, 

wherein groups construct knowledge for one an-
other, collaboratively creating a small culture of 
shared artifacts with shared meanings. The major 
theme of Vygotsky’s theoretical framework is that 
social interaction plays a fundamental role in the 
development of cognition (Wertsch, 1985). Every 
function in the child’s cultural development ap-
pears twice: first, on the social level, and later, 
on the individual level; first, between people 
(inter-psychological) and then inside the child 
(intra-psychological).

The potential for cognitive development de-
pends upon the “zone of proximal development” 
(ZPD): a level of development attained when 
children engage in social behavior (Vygotsky, 
1962). In other words, the range of skill that can 
be developed with adult guidance or peer col-
laboration exceeds what can be attained alone. 
The idea of ZPD has been useful for understand-
ing mechanisms in collaborative learning. More 
advanced peers are likely to be operating within 
one another’s proximal zones of development, 
modelling in the collaborative group, behaviors 
more advanced than those they could perform as 
individuals.

With this fundamental theoretical infrastruc-
ture in place, the major goal of collaborative 
learning becomes to support social interaction 
and encourage the learner’s cognitive processes 
(Ertl, Kopp, & Mandl, 2007). Collaborative ar-
rangements have been found to be superior to both 
competitive and individualistic structures on a 
variety of outcome measures, generally showing 
higher achievement, higher-level reasoning, more 
frequent generation of new ideas and solutions, 
and greater transfer of what is learned in one situ-
ation to another (Barkley et al., 2004).

From a motivationalist perspective, collab-
orative incentive structures create a situation in 
which the only way group members can attain 
their own personal goals is if all the members 
of the group are successful. In these conditions, 
group members must both help their group mates 
to do whatever helps the group to succeed, and to 
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encourage their group mates to exert maximum 
effort (Slavin, 1997). On the other hand, social 
cohesion theorists emphasize the idea that students 
help their group mates learn because they care 
about the group. The social cohesion perspective 
focuses on teambuilding activities in preparation 
for collaborative learning, as well as group self-
evaluation, instead of external incentives and 
individual accountability.

From a constructivist perspective, collabora-
tive learning can be viewed as one of the peda-
gogical methods that can stimulate students to 
negotiate information such as: abstract, ill-defined 
and not easily accessible knowledge and open-
ended problems, and to discuss complex problems 
from different perspectives (Veerman & Veldhuis-
Diermanse, 2001). This can support learners to 
elaborate, explain and evaluate information in 
order to re- and co-construct (new) knowledge 
or to solve problems.

In the following sections, this chapter examines 
traditional approaches to collaborative learning 
and presents the Jigsaw technique as an example. 
Next, computer supported collaborative learning 
is analyzed through a comparison of Learning 
Management Systems (LMS) and Multi-User 
Virtual Environments (MUVE). Subsequently, an 
integrated approach of the LMS Moodle and the 
MUVE OpenSim is presented, and the associated 
challenges are evaluated. After this, a conceptual-
ized platform and an example of its application 
are discussed. Finally, the sections on future work 
and conclusions bring the chapter to a close.

TRADITIONAL COLLABORATIVE 
LEARNING

Collaboration with other students provokes activ-
ity, makes learning more realistic and stimulates 
motivation (Petraglia, 1997). Students can ask 
each other questions and discuss problems from 
different perspectives. They can propose various 
answers and solutions and evaluate them on dif-

ferent criteria. Research (Lehtinen & Hakkarainen, 
2001) has shown that groups which consist of 
members with different but partially overlapping 
expertise are more effective and innovative than 
groups with homogeneous expertise.

In general, traditional collaborative learning 
techniques can be organized into five types (Bar-
kley et al., 2004): (a) discussion: where student 
interaction and exchange is achieved primarily 
through spoken words, (b) reciprocal teaching: 
where students purposefully help each other master 
subject matter content and develop discipline-
based skills, encouraging interdependence, (c) 
problem solving: where students focus on prac-
ticing problem-solving strategies, (d) graphic 
information organizing: where groups use visual 
tools to organize and display information, and 
(e) collaborative writing, where students write in 
order to learn important course content and skills.

As an example, we will examine a recipro-
cal teaching collaborative learning method: the 
Jigsaw technique (Figure 1). This technique has a 
three-decade track record (Aronson & Bridgeman, 
1979) of successfully reducing racial conflict and 
increasing positive educational outcomes. Here, 
students develop knowledge about a given topic 
(creating expert groups) and then teach this knowl-
edge to others (i.e., the initial Jigsaw groups). 
Just as in a Jigsaw puzzle, the participation of 
each student is essential for the completion and 
full understanding of the final product. In other 
words, if each student’s part is essential, then each 
student is essential; and that is what makes this 
strategy effective.

Several pedagogical advantages have been 
attributed to the Jigsaw collaborative technique 
(Aronson & Patnoe, 1997). These educational 
benefits include listening encouragement, engage-
ment, and empathy by giving each member of the 
group an essential part to play in the academic 
activity. Group members must work together as 
a team to accomplish a common goal and each 
student depends on everyone else. No student can 
succeed completely unless everyone works to-
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gether. This “collaboration by design” facilitates 
interaction among all students in the class, leading 
them to value each other as contributors to their 
common task.

COMPUTER SUPPORTED 
COLLABORATIVE LEARNING

Students’ lives outside of school and college are 
increasingly media-rich and stimulating – which 
reflects the wider technological revolution taking 
place in society. As a result, education is becoming 
disconnected. The classroom is a sort of ‘virtual 
reality’; a drab, technology-free zone that bears 
little relation to the increasingly technological real-
ity of the students’ lives outside of the classroom.

According to Resta and Laferrière (2007) there 
exist four instructional motives for the use of 
technology in support of collaborative learning: 
(a) to prepare students for the knowledge society 

(collaboration skills and knowledge creation), (b) 
to enhance student cognitive performance or foster 
deep understanding, (c) to add flexibility of time 
and space for cooperative/collaborative learning, 
and (d) to foster student engagement and keep 
track of student cooperative/collaborative work 
(online written discourse).

However, according to the theory of con-
nectivism (Siemens & Downes, 2005), learning 
(defined as actionable knowledge) can reside out-
side of ourselves (e.g., within an organization or 
a database), is focused on connecting specialized 
information sets, and the connections that enable 
us to learn are more important than our current 
state of knowing. Connectivism is considered 
as a more appropriate learning theory for online 
learning than older theories such as behaviorism, 
cognitivism, and constructivism (Ally, 2004). 
This position rests on the idea that the world has 
changed and become more networked, so learning 
theories developed prior to these global changes 

Figure 1. The Jigsaw Collaborative Learning Technique
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are less relevant. Research by Lin (2001) reveals 
that creating learning communities and providing 
supports are the two most essential pedagogical 
issues for the success of a networked learning 
environment.

Educational institutions, however, tend to take 
traditional classroom ideas and pedagogy and 
substitute them into non-contiguous collabora-
tive learning environments paradigms (Strijbos 
et al., 2004). The assumption is that, since these 
environments have features that allow the interac-
tion that we see in the classroom (e.g., messaging, 
real-time meetings, and shared applications), 
traditional pedagogy can be used. The proximate 
result is often disgruntled or disappointed stu-
dents and instructors, motivation that is quickly 
extinguished, poorly used environments, wasted 
time and money, and showcase environments that 
are often not much more than computer assisted 
page-turning.

Learning Management Systems

A Learning Management System (LMS) is usually 
a Web-based system facilitating the organiza-
tion and coordination of the learning material of 
an educational institution. LMSs also facilitate 
communication and collaboration of the students 
through the support of communication, collabo-
ration and Web2.0 tools such as forums, blogs, 
wikis, chat rooms etc.

Learning Management Systems are widely 
used to support blended learning. The main goal 
of blended learning is to combine the best features 
of traditional education with the most prominent 
characteristics of online teaching, so as to en-
courage independent learning and decrease the 
required classroom time. In order for the above 
goal to be accomplished, it is of vital importance 
to guarantee the correct ratio in the use of the 
different educational means.

According to Trasler (2002) the advantages of 
blended learning include: (a) an ease in function-
ality and student time organization; (b) increase 

in interaction between students, or students and 
instructors; (c) spatial and temporal flexibility; 
(d) increased learning; (e) decrease in student 
drop outs; and (f) adjustability to each student’s 
preferences (e.g., personalized learning).

The most important features of Learning 
Management Systems (LMSs) are adaptability, 
personalization, extensibility and adaptation (Graf 
& Beate, 2005). Adaptability includes all the facili-
ties that allow the customization of the platform 
for the educational institution’s needs (e.g., the 
language or the design) while personalization 
aspects indicate the facilities of each individual 
user to customize his/her own view of the plat-
form. With regard to the degree of extensibility, 
this can vary in open source products based on 
the availability of a good programming style or 
a documented application programming interface 
(API). Finally, adaptivity indicates all kinds of 
automatic adaptation to the individual user’s needs 
(e.g., personal annotations of learning objects or 
automatically adapted content).

Open source systems such as Sakai and Moodle 
offer unique advantages over proprietary systems 
such as WebCT and Blackboard (Idaho State 
University, 2007): (a) the source program code is 
available, so open source applications are much 
more customizable than proprietary systems, (b) 
there is a community of developers at universi-
ties and corporations that add functionality to 
the systems and contribute those new modules 
back to the entire community for inclusion in the 
product, (c) open source solutions do not require 
license fees, (d) active open source communities 
have been providing support for their products 
successfully for quite some time, and (e) for very 
active open source communities, this results in a 
quickly evolving product.

Moodle is one of the most popular contempo-
rary open source Web-based LMSs. Its strengths 
are the realization of communication tools, and 
the creation and administration of learning objects. 
Additional strengths include its usability, the com-
prehensive didactical concepts supported and the 
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tracking of data (Graf & Beate, 2005). According 
to research results (Konstantinidis, Papadopoulos, 
Tsiatsos, & Demetriadis, 2010a), Moodle is highly 
accepted by instructors as a helpful and useful 
system which caters for their educational needs. 
Specifically, all instructors declared that Moodle 
helped them in their teaching duties, enhanced 
their communication with students, and made 
course material distribution a lot easier.

Multi-User Virtual Environments

Continuous enhancements in computer technol-
ogy and the current widespread computer literacy 
among the public have resulted in a new generation 
of students that expect increasingly more from their 
e-Learning experiences (Monahan, McArdle, & 
Bertolotto, 2007). To keep up with such expec-
tations, e-Learning systems must go through a 
radical change from the initial text-based environ-
ments to more stimulating multimedia systems.

Growing research shows the educational ef-
fectiveness of constructivist and collaborative 
learning in 3D MUVEs (Shih & Yang, 2008). 
Several MUVE features are considered supportive 
of knowledge construction, self direction, im-
mersion, interactivity, and education. Such rich 
multimedia spaces are fundamentally changing 
the way we consider learning, social interaction, 
and self-expression (Johnson, 2007).

MUVEs are becoming another empowering, 
world-flattening educational technology, very 
much like the Web before them. Beyond the direct 
mappings of traditional lecture formats, MUVEs 
can enable novel collaborative learning and edu-
cational interactions (Djorgovski et al., 2009). 
Furthermore, MUVEs provide opportunities to 
use simulation in a safe environment to enhance 
experiential learning, allowing individuals to 
practice skills, try new ideas, and learn from their 
mistakes (Beard, Wilson, Morra, & Keelan, 2009).

Students were asked to comment on the general 
advantages and disadvantages of using 3D CVLEs 
for collaboration. The most important advantages 

of this pedagogical approach were considered to 
be spatial and temporal flexibility, innovation 
and originality of method (e.g., 83% of students 
entered the environment outside of the educational 
process simply to explore the new environment) 
and enhanced communication and collaboration 
tools. On the other hand, disadvantages included 
lack of face to face interaction, increased tech-
nological dependency and learning overhead 
imposed by the new tools.

Second Life (SL) is the most popular 3D 
MUVE. It is mainly a consumer application but 
has been used extensively by universities (e.g., 
ΜΙΤ, Harvard, Edinburgh University etc.). It 
offers distant learning capabilities that allow 
teachers to design, implement and support online 
courses easily (Konstantinou, Varlamis, & Gianna-
koulopoulos, 2009). Research (Konstantinidis, 
Tsiatsos, Terzidou, & Pomportsis, 2010b) shows 
that students have mixed opinions regarding the 
capabilities of SL to support collaborative learn-
ing techniques, as opposed to the traditional face 
to face method. For example, more than 40% of 
the students agree that it was harder to collabo-
rate through SL in comparison to the traditional 
method, while 50% of the students believe that 
the effectiveness of collaboration was reduced. In 
general, students find the traditional method easier 
(87%), more direct (93%), and more useful (62%). 
On the other hand, they find the SL approach to 
collaboration much more interesting (87%).

On the other hand, OpenSim is an open source 
3D MUVE solution, which offers high compat-
ibility with Second Life and communication 
protocols for other platforms. Although, it is still 
in the alpha phase of development, it has been 
used extensively by universities and companies 
(e.g., IBM, Microsoft). According to Radoiu 
(2008), OpenSim operates in one of two modes: 
(a) standalone mode: a single process handles 
the entire simulation, and (b) grid mode: various 
aspects of the simulation are separated among 
multiple processes, which can exist on different 
machines. Responsibilities are divided among 
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five servers: user server, grid server, asset server, 
inventory server and simulation server.

OpenSim is especially suitable for research 
purposes because it is open source and allows 
free land. Moreover, since it is a private server, 
researchers can have any experiences without 
bad influence to others. Being an open source 
application can grant designers the freedom of 
creating a multitude of user interfaces, simula-
tions and environments and enhancing OpenSim 
with needed collaborative learning functionality. 
In contrast to conventional virtual learning plat-
forms including LMSs and Content Management 
Systems (CMS), OpenSim provides two important 
and relevant resources: immersive interaction and 
synchronous dialogue through multiple concurrent 
channels (e.g., voice and text chat).

A Comparison of LMSs and MUVEs

Like Moodle, most LMSs offer affordances be-
yond simple document repositories, by featuring 
discussion forums, online chat rooms, grade books 
and the ability to give automatically marked tests 
such as multiple choice questionnaires (Kemp, 
2006). There is, however, relatively little use of 
multimedia, authentic learning and established 
collaborative learning techniques.

Therefore, in terms of enhancing the experience 
of learning, it seems clear that MUVEs should 
have some distinct advantages over traditional 
LMSs. For example, the 3D immersive format 
has significant potential for facilitating col-
laborations, community and experiential learning. 
Moreover, compared to other electronic tools for 
distance communication, there is an improved 
sense of presence and the ability to build rich 3D 
demonstration models, leveraging the power of 
modern computers to allow students to experi-
ence phenomena of interest, which would have 
otherwise been impossible due to issues of cost, 
safety, time, or scale.

On the other hand, MUVEs are very poor docu-
ment repositories and have considerable hardware 
demands. Furthermore, the limited ability to 
contain disruptive students or avoid environment 
distractions is another problem.

In MUVEs, teachers have the freedom to weave 
their own metaphors and build domain-specific 
settings in 3D environments. However, according 
to Liu (2006), the creation of engaging teaching 
and learning aids or effective research tools re-
quires not only strong scripting skills, visual design 
skills, and 3D modeling skills, but also expertise 
in subject contents. As a result, a multi-discipline 
team with a diverse skill set is likely to be more 
productive in a MUVE than individual instructors 
or researchers with expertise in only one discipline. 
For this reason we propose an integrated approach 
presented in the following sections.

MOODLE AND OPENSIM: AN 
INTEGRATED APPROACH

No pedagogical approach or technological solution 
is flawless and there is no single ideal educational 
environment. However, a successful combination 
of specific approaches and systems can surpass 
most shortcomings. In other words, the advantages 
of one approach can be utilized to overcome the 
disadvantages of another. Based on this fact and 
depending on the set objective, collaborative 
learning techniques can be used independently of, 
or in combination with each other (Dillenbourg, 
2008). Recent computer supported collaborative 
learning techniques are not restricted anymore to 
collaborative learning but can include individual 
learning activities (i.e., reading papers, writing a 
summary, etc.) as well as class-wide activities with 
the teacher (i.e., introductory lectures, debriefing 
sessions, etc.).

The metaphors for MUVE teaching and learn-
ing do not reference a fully rounded learning 
experience (Bennett & Peachey, 2007) – rather 
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they offer a mature option against face to face 
tuition, with opportunities for collaborative and 
community-based interaction and learning in a 
situated constructivist environment. On the other 
hand, a VLE can offer documented learning paths, 
social book marking and networking options, act 
as an information repository, enable class plan-
ning (e.g., calendar, assignment deadlines etc.) 
and offer assessment facilities, online learning 
activities and SCORM compliant assessment data.

SLoodle (Simulation Linked Object Oriented 
Dynamic Learning Environment) is a suite of tools 
which enhances e-Learning support for teaching 
and learning in Second Life (SL). SLoodle is 
provided as a free plug-in for Moodle, and allows 
the integration of Moodle and SL (SLoodle 0.4 
Brochure, 2009). The purpose of the SLoodle 
mashup is to create a blended online learning 
experience that locates SL within the MUVE 
environment so it is a synchronous, active tool 
supported by the asynchronous LMS context, 
repository, forums and course material.

The major features of this integration include: 
(a) a Web-intercom (a chat-room that brings 
Moodle and SL chats together), (b) a registration 
booth (providing identity management for both 
platforms, linking students’ avatars to their Moodle 
user accounts) and (c) the presenter (through which 
users can author SL presentations mixing slides, 
Webpages and video through Moodle).

In similar fashion, the envisaged Moodle and 
OpenSim integration would aim to successfully fa-
cilitate collaboration, by supporting standardized 
collaborative learning scenarios and techniques. 
The inherent design philosophies of the two plat-
forms, however, do not incorporate many of the 
fundamental principles of collaborative learning. 
Therefore, the integration of two such versatile, 
yet different, educational and technological ap-
proaches yields multiple scientific, pedagogical 
and technical challenges which must be addressed 
in order to facilitate their successful and efficient 
integration.

Integration Challenges

The scientific challenges mostly concern the abil-
ity of assessing or validating learning in formal 
contexts. This is particular with e-Learning, im-
mersive learning environments and simulations, 
where learning is often an open-ended, exploratory 
and experiential learning process.

An update to traditional assessment, Assess-
ment 2.0, is proposed by Elliott (2008). The 
updated system will embrace the Internet and, 
more specifically, Web 2.0. The type of assess-
ment activity best suited to the contemporary 
learner would exhibit some or all of the following 
characteristics:

• Authentic: involving real-world knowl-
edge and skills.

• Personalised: tailored to the knowledge, 
skills and interests of each student.

• Negotiated: agreed between the learner 
and the teacher.

• Engaging: involving the personal interests 
of the student.

• Recognise existing skills: willing to ac-
credit the student’s existing work.

• Deep: assessing deep knowledge – not 
memorisation.

• Problem oriented: original tasks requir-
ing genuine problem solving skills.

• Collaboratively produced: produced in 
partnership with fellow students.

• Peer and self assessed: involving self re-
flection and peer review.

• Tool supported: encouraging the use of 
ICT.

Moreover, pedagogical interoperability chal-
lenges hinder the integration process. In contempo-
rary education, collaborative learning techniques 
are seldom used separately. Identifying and com-
bining complementary and compatible pedagogies 
remains an open issue, worthy of further research 
initiatives. Pedagogical mashups such as SLoodle 
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offer the ability to make best use of both sets 
of metaphor to establish a fully blended online 
learning experience, offering the immediacy, 
dynamic interaction and high production values 
required for activity sessions in combination with 
the repository, time management and assessment 
opportunities offered by a VLE environment.

The majority of the students feel more comfort-
able when a combination of both traditional and 
neoteric methods of teaching is used (Michailidou 
& Economides, 2003). In particular, they propose 
that an innovative educational environment should 
only be used when it truly improves learning and 
when practical difficulties arise, like in the case 
of distance learning. Therefore, designers should 
not seek the goal of recreating all the curricula 
offered by particular courses in a 3D MUVE 
(Prasolova-Førland, 2008). Designers should 
choose educational topics and concepts where 
the 3D visualization and simulation will have 
clear advantages compared to the more traditional 
presentation modes such as slides, articles and 
diagrams.

Finally, from a technical point of view, the 
seamless integration of 2D and 3D educational 
tools, resulting in an efficient, accessible and ac-
complished system remains a challenging task. 
For instance, 2D applications provide mostly a 
private experience, while 3D environments are 
inherently a community, providing a different 
social dynamic. Therefore, technical challenges 
include bridging the different systems, defining 
standards, and envisaging innovative interfaces.

Conceptualized Framework

In this section we present a conceptualized 
framework (Figure 2), which we will attempt to 
develop and assess in forthcoming research, in 
order to circumvent the challenges stated above 
and evaluate possible solutions. In a nutshell, the 
framework proposes that the collaborative learn-
ing techniques are implemented as a module for 
the Moodle platform, in analogous fashion to the 

SLoodle set presented previously, but executed 
in the OpenSim environment.

Combining these two types of educational 
approaches may allow instructional developers 
and teachers to explore exciting new opportunities 
for collaborative learning on the Web and within 
3D Multi-User Virtual Environments. However, 
according to Fortney (2007), it is necessary to 
avoid the pitfall of disguising old ideas with new 
technology, and surpass the challenge of identify-
ing scenarios where 3D MUVEs achieve greater 
benefits than more traditional, familiar solutions.

The difference with SLoodle is that here, the 
tutor will be able to select an educational scenario 
and based on its requirements several actions are 
carried out automatically: tools (e.g., forums, chat 
rooms etc.) are added, users are organized into 
groups and the 3D MUVE is adapted accordingly 
(e.g., seat positions, presentation boards, group 
and public rooms etc.). The scenario is then ex-
ecuted and at the end the tutor can begin a new 
one if necessary.

For example, if the educator chooses to utilize 
the Jigsaw collaborative learning technique, the 
appropriate form is presented and s/he is asked to 
fill it in, in order to define the parameters of the 
educational scenario (part 1 of Figure 2). Example 
form fields could include: number of students, 
number of jigsaw/expert groups, topics of study 
per jigsaw/expert groups, available tools etc. After 
defining the Jigsaw scenario, the system automati-
cally calibrates the course organizational structure 
with relevant areas, tools and activities (part 2 of 
Figure 2) based on the parameters provided by the 
educator. For example, tools can include unique 
forums for each individual jigsaw/expert group, 
or wikis per examined theme.

Next, based on the requirements of the scenario, 
an architectural design is created for the 3D envi-
ronment within OpenSim (part 3 of Figure 2). For 
example, based on the defined number of jigsaw/
expert groups, the necessary number of group 
rooms, tools and apparel is created. In addition, 
default rooms such as the central presentation area, 
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the library (containing links to relevant literature) 
and the lockers room (containing team clothing 
and avatar gestures) are also built.

Finally, the collaborative learning scenario 
is executed, combining the different types of af-
fordances facilitated by either the VLE or MUVE 
(part 4 of Figure 2).

FUTURE RESEARCH DIRECTIONS

Although researchers are encouraged to apply 
what they know about face-to-face collaborative 
learning in their analysis of online interaction in 
CSCL environments (Resta & Laferrière, 2007), 
future CSCL studies should focus less attention on 
the question of whether CSCL is better than face-
to-face collaborative learning, but rather focus on 

what is uniquely feasible with new technology. 
More specifically, additional research is needed in 
the topics of student characteristics (particularly 
of the neo-millennial students), design elements of 
CSCL and organizational issues related to imple-
menting CSCL in higher education to determine 
the essential conditions that must be in place for 
effective use by faculty.

Moreover, Assessment 2.0 (Elliott, 2008) 
poses challenges for teachers – who are often the 
epitome of the digital immigrant. Not only might 
they lack the IT skills needed to understand Web 
2.0 services but they may lack the knowledge and 
experience required to appraise students’ work 
produced using these tools. Furthermore, teach-
ers also lack the rubrics required to assess Web 
2.0 skills. Therefore, research must yield specific 

Figure 2. The conceptualized framework combining the Moodle and OpenSim platforms
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rubrics which are required in order to address 
self- and peer-assessment, and collaboration.

The implementation of the suggested approach, 
described in the previous section, constitutes future 
work for our research team. Our ultimate aim is 
to assess the applicability of the OpenSim and 
Moodle combination for collaborative learning 
by developing virtual tools and metaphors and 
exploiting the representational richness each 
medium provides. The results of our study will be 
discussed and analyzed, with a focus on student 
collaboration; avatar representation and learning 
space awareness in future work.

CONCLUSION

Students who are “digital natives” (Bennett & 
Peachey, 2007) have limited patience with the 
current formal, structured educational system. 
They think, play and learn in environments that 
are fast-paced, multimedia, multimodal, interac-
tive and, of course, digital with expectations of 
engagement and high production values at all 
times. These volatile, interconnected, and complex 
social milieus call for learning options that are criti-
cal, collaborative, creative, and futures-oriented.

In facing the challenges of restructuring 
educational environments to accommodate rapid 
change, educators need to restructure the way they 
view learning and learner engagement, and adapt 
learning environments to take best advantage of 
educational opportunities made possible by new 
technologies.

The new era of ubiquitous technology-en-
hanced and socially-mediated life-long-learning 
beckons. Research has shown that new-tech 
disguising old ideas is almost certainly doomed 
to failure. Educators, instructional designers, and 
researchers are already forming new pedagogies 
and discovering patterns of learning and learning 
tools that have not even been tapped in real life 
distance education environments. The possibilities 
for exploration and development of new practices 

in distance education using a combination of 
MUVEs and LMSs are worth exploring.
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KEY TERMS AND DEFINITIONS

Collaborative Learning (CL): CL is a gen-
eral term used for the description of educational 
practices based on the simultaneous cognitive and 
mental effort of multiple students or/and educators.

Computer Supported Collaborative Learn-
ing (CSCL): CSCL is a method of supporting 
collaborative learning using computers and the 
Internet.

Learning Management System (LMS): An 
LMS is a software application for the administra-
tion, documentation, tracking, and reporting of 
training programs, classroom and online events, 
e-Learning programs, and training content.

Moodle: Moodle is an open source Learning 
Management System (LMS). It has become very 
popular among educators around the world as a 
tool for creating online dynamic Web sites for 
their students.
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Multi-User Virtual Environment (MUVE): 
MUVEs enable multiple simultaneous partici-
pants to: access virtual contexts, interact with 
digital artifacts, represent themselves through 
“avatars” (in some cases graphical and in others, 
text-based), communicate with other participants 
(in some cases also with computer-based agents), 
take part in experiences incorporating modeling 
and mentoring about problems similar to those in 
real world contexts.

OpenSim: OpenSim is an open source solu-
tion, which offers high compatibility with SL and 
communication protocols for other platforms. 
Although, it is yet in the alpha phase of develop-
ment, it is used extensively by universities and 
big companies (such as IBM, Microsoft, etc.).

Second Life (SL): SL is the most popular 
3D MUVE. It is mainly a consumer application 
but has been used extensively by universities 
(e.g., ΜΙΤ, Harvard, Edinburgh University etc.). 
It offers distant learning capabilities that allow 
teachers to design, implement and support online 
courses easily.

Virtual Learning Environment (VLE): Vir-
tual Learning Environments (VLEs) are learning 
management software systems that synthesize the 
functionality of computer-mediated communica-
tion software and on-line methods of delivering 
course material.


