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Abstract This study seeks to investigate the effect of pre-service foreign language
teachers’ interactions on their continuing professional development (CPD), using a
theoretical instructional design framework consisted of the three presence indicators of
a Community of Inquiry (CoI) model and the Jigsaw teaching technique. The investi-
gation was performed through a case study with thirty-five (n = 35) teachers who
participated voluntarily in three consecutive tasks, by blending Sloodle as a free plug-in
via the three-dimensional (3D) multi-user virtual world Open Simulator (Open Sim),
with the purpose of creating virtual learning environments. A mixed-method research
was conducted to be measured pre-service teachers’ engagement, using a validated CoI
model questionnaire proposed by Arbaugh et al. (2008) for collecting the quantitative
data, and secondly their opinions for participation, achievements, abilities and difficul-
ties, when studying collaboratively with their peers for gathering the qualitative data,
after finishing several learning tasks. The study findings indicate that collaborative
practice-based tasks in synchronous communication modes, such as group work, team
effort, instructor’s or peer feedback and consolidated learning material in a 3D multi-
user virtual environment have enhanced the learning experience for more meaningful
outcomes. The highest mean scores were adequately addressed to the teaching and
social presences, indicating that pre-service teachers were enough satisfied due to the
easy expression of proposals and the sense of freedom for exchanging ideas/opinions
with their colleagues. This study contributes on the fundamental issues of cooperation,
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socialization, retention and attendance rates rising among teachers’ interactions with the
respect to empower not only their CPD, but also their management and learning
responsibilities, based on the affordances that a 3D technology-enhanced environment
can provide.

Keywords Continuing professional development . CoI model . Instructional design
framework Jigsaw. Open Sim . Sloodle

1 Introduction

Teachers’ continuing professional development (CPD) is defined as the process of
maintaining and enhancing knowledge, according to the needs of their personal
professionalism that can be provided in several training sessions using digital-
oriented environments (Seezink and Poell 2010). CPD is necessary for pre-service
teachers, regardless their educational level or discipline, with the purpose to provide
alternative options for their information technology literacy. In nowadays, teachers’
CPD should include new features rising from the transactions of this contemporary
information society, so that the instructional design developments can respond to the
demands of tomorrow’s educational practices (Cho et al. 2015). Beyond the effective-
ness of training activities, pre-service teachers must firstly meet the needs of their new
roles in this digital-oriented knowledge and information society. Especially, this option
is focused on the development skills and attitudes that may not only make them capable
in exploiting innovative digital technologies, but also in understanding their valuable
use on a daily basis through the implementation of professional learning tasks (Huang
et al. 2011).

According to these perspectives, research points that considered as important should
carefully follow a theoretical foundation that can support an instructional design
framework, in which the appropriate learning activities can be implemented to gain
all teachers easier the learning material and thence enhance their professionalism (Chen
et al. 2015). Liu (2005) has opined that pre-service teachers’ performance and attitudes
towards an instructional planning by using web-based environments were improved
significantly, in contrast to the traditional training courses. Thence, it is raised a general
belief that an effective collaborative learning process must depend upon the richness
and intensity of interactions, in which group members engaged through collaborative
activities. While users’ interactions as factors affecting a successful collaborative
learning climate among users are significant, it is as well as crucial to acknowledge
the need for both effective collaborative learning in well-defined instructional contexts
and well-designed digital-oriented environments (Dillenbourg and Hong 2008).

The exploitation of innovative educational technologies has caused serious changes
in the present educational system. For instance, web-based (2.0) transactions allow
users from all over the world to interact cheaply, quickly and reliably in digital
communities, using LMS or Massive Open Online Courses (MOOCS), in order to
have access in several digital information sources that are used as learning materials.
However, the following drawbacks are sometimes observed, especially for foreign
language pre-service teachers’ CPD: a) lack of teachers’ training support in using
Web-based sources or transactions (Singhal 1997) and b) lack of technological
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infrastructure, regarding the communication tools, which are referred as crucial for
users’ interaction or participation for knowledge acquisition (Corrêa 2001). According
to these dimensions, typical problems that inhibit successful interaction in teachers’
online communities, using digital-oriented environments are appeared to be crucial: i)
lack of active membership contributions (Macdonald and Poniatowska 2011), ii) lack
of trust may inhibit communication among users in online communities (Kling and
Courtright 2003) and iii) lack of users’ incentives cause failure of understanding the
content material and without having assistance of the main instructor or executing
successfully other priorities to fulfill (Dennen et al. 2007).

The technological infrastructure of three-dimensional (3D) multi-user virtual worlds
can offer several advantages in a learning process. The expansion of these 3D virtual
worlds as computer supported platforms, has led to the implementation of pedagogical
approaches which provide the knowledge acquisition in a collaborative climate
created by users’ social interaction and production of learning material in
constructivist-oriented instructional contexts (Gregory and Masters 2012).
Usually, it can be referred for online and face-to-face (f-2-f) interactions among
users as avatars who participate in Computer-Supported Collaborative (Blended)
Learning (CSC[B]L) contexts. Of course, such a process includes complex
learning situations that endow formal and informal activities, which are conducted at
different spatial locations. This interest has been extended also to teachers’ CPD and
specifically to the instructional and technological capabilities that can offer (Cho et al.
2015; Kallonis and Sampson 2011).

However, users who do not have previous experience with 3D multi-user virtual
worlds, cannot accept so easily their usage, due to the cognitive overload that appeared
during their first-time entry regarding the variety of information that they should gain in
furtherance of participating in different learning activities. Although Dickey (2005) has
already noticed that the in-built tools of 3D multi-user virtual worlds present a high-
floor (i.e. steep learning curve) hurdle for trainee users to overcome, the utilization of
two-dimensional (2D) tools combined with constructivist-oriented learning approaches
come to get low these barriers and enhance users’ engagement as well. In order to
overcome this obstacle, a growing academic literature body (Callaghan et al. 2009;
Pellas 2014a) has already suggested alternative opportunities for interactive tasks, by
combining the most common-in-use LMS of Moodle, which is defined as a free plug-in
module via Second Life or Open Sim, known as Sloodle (Sloodle = Simulation Linked
Object Oriented Dynamic Learning Environment). The utilization of open source
systems, like Moodle and Open Sim through Sloodle can facilitate and examine the
fruitful execution of online courses (Pellas 2015), while issues of online transferability
and interoperability that lead to a better understanding of the organizational complexity
in collaborative activities need further investigation.

In this demand, several challenges are identified for the reconstitution of a new
knowledge domain and the enhancement of pre-service teachers’ CPD and technolog-
ical literacy using candidate learning platforms for supporting online or blended
instructional formats. Educators and scholars (Cho et al. 2015; Kallonis and Sampson
2011) have also provided the need to rethink alternative options for the assimilation of
the experiential knowledge in (2D) Learning management Systems (LMS) or (3D)
multi-user virtual worlds. Considering these situations, it is also a crucial need to
establish an alternative approach for instructional designers of foreign language courses
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in favor of encouraging them to value their technological literacy that is meaningful for
their profession (Matzoukou 2013).

Computer-mediated communication (CMC) which can be defined as the Bdigital
umbrella^ of web (2.0)-based transactions, including 3D multi-user virtual worlds, has
been firmly used in various training programs to increase users’ awareness in blended
instructional formats (Kanuka and Anderson 1998). Regarding the use of CMC support
to enhance users’ learning experience using technologically-advanced environments,
Garrison et al. (2000) have developed a theoretical model (or a framework) to allow
instructional researchers analyze users’ interactions. The CoI model consists of three
presence indicators: i) cognitive presence (CP), ii) social presence (SP), and iii)
teaching presence (TP). The community of inquiry (CoI) model can assist the con-
struction of knowledge as a result of teamwork among active participants in learning
communities, in which: a) they interact with other peers and with the instructor (CP), b)
they implement constructivist-oriented scenarios that reflect as an educational plan to
an online environment (TP) and c) they try to enhance their socio-cognitive skills in a
collaborative climate that can be implemented through online or blended instructional
formats (SP).

To cope the dilemma of reducing the instructional-organizational complexity during
users’ first time entry in a 3D multi-user virtual world that is more complex than in a
2D environment, the Jigsaw teaching technique is regarded as one of the most
remarkable techniques that can enhance users’ collaboration, because it can efficiently
support collaborative learning scenarios (Konstantinidis et al. 2010; Pellas 2014b). To
date, foreign language teachers’ CPD can be achieved meaningfully, not only by
utilizing technologically-advanced environments, but also by implementing learning
scenarios in well-designed instructional scenarios (Borg 2003; Wang et al. 2014). Also,
an instructional support must be focused on users’ interactions, providing the potential
of knowledge acquisition in constructivist-oriented tasks for the development of a wide
range of interactions (Pellas 2014b). A teaching strategy that can assist users’ coordi-
nation, is the Jigsaw. This teaching strategy supports the interdependence of all group
members, by promoting interaction and cognitive elaboration to all members. To this
notion, it can foster the construction of a common knowledge domain of Computer
Supported Collaborative Learning (cscl), not only in face-to-face contexts (Hinze et al.
2002), but also in online (Kordaki et al. 2009). The utilization of the Jigsaw technique
during a learning process in 3D multi-user virtual worlds for CSC[B]L is
necessary for the following reasons (Konstantinidis et al. 2010; Pellas 2014b):
(a) it can strengthen the composition of teams, in which users with a specific
role can synthesize the knowledge that they gain, by colliding the knowledge’s
puzzle of each team member in collaborative activities, (b) it can increase each
team’ s efforts for the final learning outcome in a concrete organizational and
pedagogical framework, and (c) the use of this technique in 3D multi-user
virtual world can help users improve the conditions of their collaboration and
coordination in place of achieving a common objective. Thence, the use of this
technique can offer an improved capacity for users to develop interpersonal and
interactive relationships, adopting roles resemble to those of reality as each one is
modeled in a 3D multi-user virtual world as an iconic figure (avatar) and seemed to
be Bimmersed^ with an embodied presence in realistic or at least illusionary conditions
(Pellas and Kazanidis 2014a).
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However, a study that can integrate CoI model presence indicators (teaching, social
and cognitive) into instructional settings via a 3D virtual world and combined with a
2D LMS, has not been conducted yet. Three components of an instructional approach
can be combined with Jigsaw collaborative teaching technique, to the amount of
contextualizing blended learning and teaching experience by using Open Sim, in
combination with Sloodle. This study points out the development, use and assessment
of an instructional approach for a community of inquiry to explore the effects of the
presence indicators on shaping the experience through online and face-to-face settings,
between pre-service teachers and their instructor, providing the following questions that
need to be answered:

1. How can the CoI model with Jigsaw as an instructional design framework using
Open Sim combined with Sloodle as free-plug in module influence pre-service
foreign language teachers’ CPD?

2. Which of the three presence indicators (teaching, social and cognitive) can improve

The proposed instructional design framework based on the CoI model and combined
with the Jigsaw teaching technique can exemplify the components in virtual educa-
tional groups that are digitally-oriented towards the achievement of learning objectives
in communities of inquiry. Regarding to users’ collaboration and knowledge acquisi-
tion in well-established frames that is always needed, there are several challenges that a
learning approach can provide in these circumstances. Efforts to define or standardize
the components or mechanisms of collaborative scripts may lead effectively to the
creation of a growth-promoting technological literacy of pre-service teachers using this
model. The purpose of this study is to investigate the effect of pre-service foreign
language teachers’ interactions on their CPD, using a theoretical instructional design
framework consisted of the three presence indicators of a Community of Inquiry (CoI)
model and the Jigsaw teaching technique for the development of virtual learning
environments that can be held in Open Sim and Sloodle.

2 Background

2.1 Communities of inquiry

Buraphadeja and Dawson (2008) have suggested three models for the analysis of users’
interactions in order to describe educational processes, by utilizing online digital
environments (i-the model of content analysis of Newman, Webb and Cochrane, ii-
the model of Interaction Analysis of Gunawardena, et al. and iii-the CoI model of
Garrison, Anderson and Archer). The CoI model (Garrison et al. 2000) was stated by
the same authors as the most appropriate for analyzing users’ interactions, because of
the following reasons: (a) the relevant literature has recognized the contribution of the
CoI model, in terms of creating a valid organizational-pedagogical framework for the
investigation of users’ interactions in communities (Arbaugh 2004), (b) previous
models have only offered the analysis of users’ endogenous interactions, but a
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theoretical framework for the development not in well-organized instructional contexts,
in contrast to Garrison’s et al. (2000) model was not identified and (c) the role and
purpose of a theoretical framework was not indicated in previous models, in order to
describe the context of teaching and learning activities, based on constructivist peda-
gogical underpinnings (Pellas and Kazanidis 2014b).

Garrison et al. (2000) have developed a theoretical model for the analysis of educa-
tional activities in e-learning environments focused on the development of a community
of inquiry and it is based on three interrelated presence indicators: CP (content of
messages, ideas, arguments and opinions or statements), SP (interaction between mem-
bers) and TP (sharing roles and initiatives emanating from other peers in collaborative
settings and from the instructor). The contextual framework of a CoI model integrated
with the above indicators towards to identify students’ interactions and relationships in a
learning community. Within this framework the construction of knowledge is produced as
a result of teamwork between active participants and in this dimension it is reflected as a
suitable theoretical framework not only for online 2D digital learning environments
(Shea and Bidjerano 2010), but also for 3D multi-user virtual worlds (Pellas and
Kazanidis 2014b; Traphagan et al. 2010). The educational-transactional nature
of this model have been discussed for more than twelve years within academic
research circles. The CoI model refers to the new construction of knowledge in a
collaborative climate supposing to achieve deep and meaningful learning outcomes
based on a constructivist-oriented theoretical background that can empower users’
collaboration (Garrison et al. 2000). The CoI model has been developed to describe in
detail the complex users’ interactions in collaborative and constructivist-oriented learn-
ing processes via electronic (on-line) environments (Garrison 2000).

A CoI model is viewed as an instructional means to study collaborative
constructivist-oriented educational transactions in blended or face-to-face settings.
Recent research has also delivered the CoI framework as an informing rationale for
online instructional design of educational experiences (Shea and Bidjerano 2010). The
validated questionnaire of this model can also be used as a rubric (tool for formative
evaluation) to measure users’ engagement in functioning communities of inquiry
(Garrison et al. 2010a). For the purposes of this study, the CoI model is used both as
an instructional design means for evaluating the effectiveness of teachers’ CPD in
synchronous communication modes.

2.2 Related works from the literature

There are many notable studies that have previously implemented the CoI model as a
theoretical model via LMS and revealed some other fundamental results: (a) Shea and
Bidjerano (2010) have assessed the CoI model in order to describe and explain differ-
ences on the users’ learning outcomes in hybrid or fully online course delivery methods,
(b) Gorsky and Blau (2009) have described the comparison of users’ behaviors in
blended sessions and (c) Joo et al. (2011) have proved that users’ persistent satisfaction
in the learning process is regarded as a critical factor for successful online university-level
programs. The results have shown that CoI presence indicators are linked with charac-
teristics, such as perceived usefulness and ease –to- use Graphical User Interface (GUI).

The above literature suggests that the CoI model can provide a more comprehensive
view for educational researchers, who are capable of identifying or amplifying interactions
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among social, cognitive and teaching presences in deep and meaningful learning situa-
tions, using digital learning environments (Garrison and Arbaugh 2007; Joo et al. 2011).

On the other side, fewer were the studies that utilized the CoI model in 3D multi-
user virtual worlds. McKerlich et al. (2011) have made a first attempt to implement the
CoI model in Second Life and they have described an observational study, by using a
selected sample for analysis of their interactions. The results were particularly encour-
aging, according to students’ participation; and the community followed a
Bconstructivist-oriented^ learning process. Another interesting point of view was nearly
proposed by McKerlich et al. (2011) who confirmed that CoI presence indicators in
online settings can increase users’ performance in Second Life.

In Traphagan et al. (2010) study, the CoI model was used to compare the nature of
learning experiences in Second Life and in another text/voice-based learning environ-
ment without graphics (TeachNet). By utilizing a mixed method of frequency code and
graphic consistency, the results of cognitive codes indicated that students’ discussions
inside the TeachNet were in high levels, and thus the cognitive presence (CP) was in
higher levels than in Second Life.

Lastly, in the pedagogical-psychological perspective, Pellas and Kazanidis (2014a,
b) study findings from answers of one hundred thirty-five (135) participants who
attended at several online sessions through Second Life, revealed that the situational
interest was the only significant predictor of SP.

2.3 Open Sim and Sloodle configuration

Open Sim is open source software that offers high compatibility functionalities with
Second Life and the same communication protocols, like mutual 3D multi-user platforms
(Ryoo et al. 2011). The Bopen-ended^ architecture of this Bworld^ can be used as a social
place for various tasks, such as education, training, and visual prototyping processes. It is
pretty remarkable to designate the technological infrastructure of Open Sim that is
depicted through the freeware open source server platform, working like the Second
Life client viewer (Pellas 2014b). The highest response of Open Sim’s functionalities can
contribute to the collaboration of distributed students (Pellas 2014c; Ryoo et al. 2011).

Sloodle is a software package which integrates the Moodle web-based virtual
learning environment and the 3D virtual world platform of Second Life or Open
Sim. It contributes to the combination of Moodle and Open Sim in a blended 3D/
web virtual learning environment as a free plug-in. Previous studies (Callaghan et al.
2009; Kemp et al. 2009; Pellas 2014a) have utilized it for different courses as a
candidate learning platform for the following reasons:

& Moodle’s web-based tools (e.g. Web-intercom, Quiz chair, Registration booth,
Toolbar and Presenter etc.) can be used to support in-world classes

& Open Sim can be used to promote users’ engagement and immersion in practice-
based activities within Moodle’s online course activities.

The combination of Sloodle with Open Sim can be defined as a multi-factorial and
multi-functional open source virtual learning environment, yet candidate, in which users
develop, share usefully, and create desirable tools for supporting education in 3D multi-
user virtual worlds, making the knowledge transfer meaningful (Pellas 2014a, b).
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The inspiration behind the combination of Sloodle and Open Sim can provide various
engaging learning tasks was decided due to (Pellas 2014c; Berns et al. 2013): a) the use
of a low-cost persistent virtual environment (i.e. an environment that still exists even
when users log out from it and the changes that they havemade are permanent) can assist
the implementation of different instructional formats (blended/online), b) the techno-
logical infrastructure can provide real-time feedback on users’ interactions to create and
syntax multiple codes in visually-rich or in realistic problem-based learning settings, c)
the a−/synchronous communication tools for verbal (VoIP) or non-verbal (IM, text chat,
gestures) communication and realistic aesthetics of a 3D virtual grid permit users to be
engaged in mimicking to real life situations, and lastly d) the flexibility and adaptability
are unique issues of a 3D virtual grid for users to create at the beginning a learning
platform, according to their needs or demands (sense of adaptability). This may help
them to organize/coordinate their teams and enhance in these circumstances the sense of
co-presence and succeed easier common objectives. The 3D virtual server-based virtual
world of Open Sim (OS grid) was entirely on a single Open Simulator server (standalone
mode) can be supported by Imprudence client viewer (ver. 1.2).

Many research findings (Gamage et al. 2011; Gregory and Masters 2012; Rayner
and Fluck 2014) have shown that 3D multi-user virtual worlds are of great value for
foreign language courses for the following reasons: (a) can encourage the reflective
learning of all group members constructivist-oriented instructional formats; (b) can
enhance users’ cognitive skills (analysis, evaluation and creation) and higher-order
thinking skills in collaborative activities; (c) can promote the change from superficial to
deeper learning in order to facilitate the knowledge acquisition process. As a result, 3D
multi-user virtual worlds can contribute to the development of technological skills that
are cultivated in learning platforms for the implementation of different instructional
approaches in foreign language courses, (d) can manage easier inter-student interactions
as well as teacher–student interactions, (e) instructors can compare different methods of
interaction to enhance pre-service teacher learning and teaching and (f) can present
visual realism to provide a 3D perspective of the classroom – ultimately, with aural
representation that will match this veracity.

2.4 The combination of Open Sim and Sloodle

A persistent database SQLite supported this study with the assistance of Freeswitch1

voice server in the interest of promoting verbal and non-verbal communication among
members was also used. The standalone mode was kept in order to protect and block
away any misbehaving user, but the staff was free to conduct and teleport to other
regions, for collecting the appropriate learning material (Fig. 1). As can observed in
Fig. 1 below: i) the main instructor was responsible for the progress and time schedule of
the entire process, ii) all participants (pre-service teachers) engaged in different activities
via Open Sim and Sloodle, and last but not least iii) the main researcher was responsible
to create and share the virtual tools or artifacts, which became beneficial, not only for the
development of low-cost virtual learning environments, but also for teachers’ CPD.

Based on the above, before users’ first-time entry, it was necessary to demonstrate all
required learning grids for experiential learning. The pre-constructed spaces were

1 http://opensimulator.org/wiki/Freeswitch_Module
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important not only for the Blife cycle^ of a community of inquiry, but also for the
successful construction of projects (Pellas 2014b). To this notion, the risks are mini-
mized and interactive applications are produced to enrich users’ perspectives. In this
phase, four different workplaces are proposed for the knowledge acquisition in a 3D
multi-user Bopen source^ virtual world (Table 1):

The main utilization of interactive visual artifacts was imperative to optimize the
learning process, so that support pre-service foreign language teachers’ activities: a)
firstly, to construct low-cost virtual learning environments and implement collaborative
learning scenarios into them, based on well-designed instructional formats, and b)
secondly, to coordinate and evaluate collaborative tasks based on users’ interactions.
Open Sim grid in a Bstandalone^ mode, was not equipped with the appropriate tools

Fig. 1 The architecture function of the connection between Open Sim (OS grid) and Sloodle

Table 1 Virtual workplaces in an Open Sim standalone server

Name of grids in an Open
Sim standalone server

Purpose of using virtual grids

The meeting grid The meeting grid had an ergonomic design for all pre-service teachers, during
their first time entrance in order to collaborate with their teammates and
utilize Sloodle and Open Sim transactions.

The instructor’s grid The instructor’s grid was the virtual environment in which pre-service teachers
took feedback and support from the main instructor to create their virtual
learning environments.

The collaboration grid The collaboration grid was designed for all users and it was specifically used
to assign all pre-service teachers’ roles before the begging of the project.

The simulation grid The simulation grid was the virtual place in which all teachers learned how to
use virtual artifacts and built-in tools of Open Sim in order to collaborate
a−/synchronously with other team members to create and design their virtual
learning environments.
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(apart from these that a client viewer offered) and it was not sufficient as a virtual
environment for constructivist learning activities. Figure 2 presents an example of two
different virtual learning environments created in Open Sim.

Users should take advantage of the Open Sim grid scripting language (OSSL) or the
construction of primary virtual artifacts. Below, Table 2 presents two separated lists.
The first is for Sloodle modules and the second for visual artifacts. These tools are to be
implemented during the implementation of the CoI model in Open Sim (Table 2).

Many activities have been designed in order to depict ways of collaboration,
according to the provided figure (Fig. 3).

3 Method

3.1 Participants

The target-sample of this case study was composed of thirty-five (n = 35) pre-service
foreign language teachers (20 female and 15 male). It is also crucial to be mentioned
that participants (pre-service foreign language teachers) had different cognitive back-
ground and were separated according to their degrees as follows: a) English pre-service
teachers (n = 9), b) France pre-service teachers (n = 9), c) German pre-service teachers
(n = 8) and d) Italian pre-service teachers (n = 9). The mean age of all students was
almost 33 years old (SD = 4.04). All participants were spread across two classes face-
to-face and online to increase their CPD. Also, all classes were taught the same material
by the same instructor and one researcher, who both guided the entire study and
exemplify the CoI model with the Jigsaw teaching technique usage. No one of pre-
service teachers had previously been taught how to construct virtual learning environ-
ments in 3D multi-user virtual worlds. Of course, there were observed some of them
who had prior experience from other courses related with the utilization of digital-
oriented environments. Those pre-service teachers were used as Bexperts^ (5 were
identified) during the teams’ separation.

Before the experiment started, a short survey about the computer background of
participants (pre-service teachers) was necessary in order to acknowledge their expe-
rience. The results showed that the majority of teachers have used computers for 2 to
4 years (87 %). This finding appeared to be crucial, because pre-service teachers require
to know how to study with computers for their in-class lessons. However, fewer (23 %)
had experience in using a computer for more than 2 years. Although the majority of

Fig. 2 Two examples of creating virtual learning environments in Open Sim
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teachers (89 %) referred that the use of computer to do a simple desk work (e.g., word
processing and Internet use), only 6.93 % knew how to use Web-based transactions,
like Moodle. Over 70 % of the participants, neither knew how to write or modify a
web-based resource in Moodle, nor they know what a 3D multi-user virtual world
could be (95 %). In other words, most of them did not have experience in using Moodle
or Open Sim and this project was offered for the implementation of learning scenarios
for pre-service foreign language teachers.

3.2 Measurement instruments

The instrument is separated into three subscales consisted of TP (Statements 1–13), SP
(Statements 14–22), and CP (Statements 23–34), based on Arbaugh et al. (2008) study.
Arbaugh et al. (2008) have determined that the CoI instrument is a valid, reliable, and
efficient for the measurement of social and cognitive and teaching presence.

Table 2 Sloodle modules and virtual artifacts

Sloodle Modules Virtual Artifacts

Web – intercom. A chat – room can combine
Moodle’s chat room and Second Life (or Open
Sim) text-based chat in order to communicate
together all users asynchronously.

Present Board: It is the main board in which users can
present their work to other members by uploading
JPEG or video files.

Sloodle Registration Booth. One of the most
fundamental tasks of Sloodle, is when a user clicks
on the registration booth to log in it with his/her
avatars’s name, while he/she is prompted to visit a
Moodle registration page simultaneously.

Sticky Dashboard: This dashboard helps students to
stick colored note cards and remember exactly
what they need to.

Multi-function Sloodle Toolbar. It includes a range of
gestures and it allows the main instructor to get a
list of users’ name from Moodle to Second Life
(or Open Sim)

Interactive touch screen: This in-world screen presents
students’ machinimas (edting video that present
in-world educational activities).

Postcard Blogger. It is an additional plug-in that users
have to send photo as Bpostcard^ from Second Life
(or Open Sim) and text to other members
automatically when they uploaded something
in Moodle.

Joystick: It is a multi-touch tool that allow users to
simultaneously control two screens, one that they
upload machinima video and another one that
can be configured according to their daily
announcements.

Quiz chair & Pile-on Quiz. The quiz tools assist the
instructor to provide quizzes in Moodle and then
to present them in the 3D environment.

Light Pen: It is a simple visual highlighting pen that
the main instructor uses to write in the
announcement board.

QuizHUD: The QuizHUD provides a web-based
authoring environment for the creation of
educational content in Second Life and a
user-interface HUD (Head-up Display). Students
can explore custom built-in tools of Open Sim in
order to learn about aspects of this environment by
clicking on objects or artifacts. Quizzes can be built
which include mixtures of multiple choices
questions (answered using tabs on the QuizHUD
object itself) or questions that can be answered by
identifying and clicking on objects in the 3D
multi-user environment.

Tablet: Student’s tablet is a personal calendar and
storage of activities for each teacher. Open Sim
grid docs: Almost all pre-service teachers already
knew and worked with Google docs, as they
wanted to create a source that is connected to the
Internet (a Bcopy-paste^ process from the note
cards).
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Furthermore, factor analysis supported the construct of teaching presence, but sug-
gested that one factor related to course design or organization and another factor related
to instructor’s behavior during the course. The three CoI presence indicators are
interconnected and each one of them is hypothesized that can influence the other
two. Ordinal responses were scored using a five point (close-ended) Likert scale
(1 = Strongly Disagree) to (5 = Strongly Agree) questionnaire. Cronbach’s Alpha (a)
generated internal consistencies of 0.75 for TP, 0.79 for SP, and 0.77 for CP questions
respectively.

Online surveys were collected at the end of the project. Nvivo (ver. 10) software was
used on a part of aggregating pre-service teachers’ answers from the interview (qual-
itative analysis) as the main collection tool for their participation, achievements,
abilities and difficulties, when studying collaboratively with their peers, after finishing
several learning tasks. Qualitative data were used to supplement data. The second tool
was the statistical program of SPSS (ver. 22) that used for setting up the quantitative
data connection, configuration, and creation of templates.

3.3 Study design

The exploration of perspectives of virtual class-supported prototyping in Open Sim,
focused on simplified content creation and collaborative reflection in educational
aspects for pre-service foreign language teachers’ CPD was the main concern of this
project’s seminar. The research was expanded to include those teachers whose mutual
course was BComputer Science and ICT services for language learning courses^ and
who wished to study using alternative instructional design frameworks and candidate
learning platforms as a means to facilitate knowledge acquisition by creating virtual
learning environments. The course was titled BDesigning collaborative virtual learning
spaces and 3D visual prototyping in Virtual Worlds^ and it was focused on the possible

Fig. 3 Virtual learning workplaces and visual artifacts
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use of BCollaboration & Design in Learning^ (CDL) processes and results through 3D
virtual places and artifacts, which can be useful for a larger group of users in various
teaching and learning processes.

The goals were the following: a) pre-service teachers’ familiarity with contemporary
online 3D virtual reality functions in blended course delivery method associated with
the advanced human-computer interface development of interactive applications. This
case emphasized on user-centered design experience, evaluation based on user’s
usability and design experience for a more sustainable constructivist-oriented knowl-
edge edifice; b) the utilization of a CoI model as a means to organize virtual classroom
communication that can be combined with the main pedagogical principles of Jigsaw
technique, by using an Open Sim standalone server and Sloodle. This effort had a
threefold purpose: (i) to offer high quality classroom courses with synchronous com-
munication modes using blended instructional methods and (ii) to ensure the greatest
flexibility for the pre-service teachers’ CPD using two innovative platforms (iii) to
handle the organizational complexity of team-based activities that appears usually after
users’ first time entry in the a 3D multi-user virtual world and c) the promotion of
innovative technological infrastructures for the development of virtual learning envi-
ronment that promote users’ collaboration.

A mixed-method research approach for educational purposes was utilized and it
considered with a legitimate, standalone research design (Creswell et al. 2003). The
same authors have defined this type of research method as a mix of both quantitative
and qualitative data in a single study in which data collected concurrently (Jick 1979).
The reasons of combining quantitative and qualitative data are as follows: a) to bring
the strengths of research forms in favor of validating results from a case study; b) to
enrich the study results in ways that one form of data does not allow; and last but not
least; c) to design a mixed method that can be used to combine different, but
complementary data that otherwise may be neglected or lacked by a single one method.
This method research was used for this study in the direction of examining instructors’
perceptions regarding their engagement by using a CoI model combined with Jigsaw as
a theoretical instructional design framework for enhancing pre-service teachers’ inter-
actions and thence their CPD. The validated 34-item CoI model survey that is proposed
by Arbaugh et al. (2008) was utilized in order to collect data has been found useful for
studying in hybrid course delivery settings, particularly significant for understanding
the complex and dynamic relationships among the TP, SP and CP.

The qualitative data gathered from pre-service teachers’ answers from the interview
process were conducted in order to be checked the collected data and thence all
questions were started with respect to be measured pre-service teachers’: (a) overall
experience and evaluation of all sub-units of these lessons, (b) learning outcomes and
achievements, and (c) abilities and difficulties, when studying collaboratively with their
peers.

3.4 CoI model as an instructional design framework

In this study, a CoI model according to three presence indicators combined with Jigsaw
technique as an instructional design framework is proposed. SP was implemented
initially from pre-service teachers to create their virtual learning environments (grids),
by utilizing visual artifacts of Sloodle and Open Sim to exchange their ideas, opinions,
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comments or questions. Interaction among pre-service teachers was encouraged
through team-based presentations of their works and weekly Sloodle postings required
responses to other virtual class members. Throughout in-world (Open Sim) team-based
presentations, four to five pre-service teachers seek to investigate via face-to-face and
online tasks, required a collaborative study using a/−synchronous communication tools.
Participants needed to investigate the best way that online mapping applications might
be useful for learning and final products were shared with the class on basic Moodle
web page. All were requested to use as more tools as possible to prepare their plans
more effective. The three presence indicators of the CoI model were utilized, according
to the following separation:

a. CP was used to promote through challenging and appealing collaborative tasks and
communication among users. On the Sloodle page, each team described three
applications, the personal benefits of using each program, and how these could
help in different content areas of instruction. Weekly Sloodle postings related to
pre-service teachers’ ideas or opinions were identified. At the end, pre-service
teachers were asked, BWhat is your opinion about the virtual classroom?^What are
the potential benefits or/and challenges that might that existed during the learning
process?^ Pre-service teachers were assigned as different partners each week to
respond to class members’ blog posts.

b. TP was established by organizing each task into easily-accessible weekly learning
section in face-to-face and online settings that were announced through Sloodle.
Other links included the main instructor’s feedback, technical help, weekly notes
and a/−synchronously communication tools.

c. SP was promoted by asking in each task all pre-service teachers to create their own
page in Sloodle and through the discussion board, the main instructor and class
members carried on a dialog about their personal achievements. Introductory
activities were intended for those pre-service teachers who want to gain familiarity
with their peers and with the main instructor. Instructions were given in each
week’s course work and two questionnaires (one open-ended for interview and
one for the measurement of the learning process based on a validated CoI close-
ended questionnaire) for formative evaluation were provided.

Each presence is responsible for a specific instructional aim involving various types
of learning activities with intended instructional effects (see Table 3).

The CoI instructional design approach is comprised of three instructional compo-
nents derived from the teaching, social and cognitive presences. These components
were postulated to guide the content to be presented or demonstrated, direct the
establishment of the peer communication atmosphere and inform the discourse that
would facilitate students’ participation in the blended synchronous mode.

3.5 The structure of sessions

3.5.1 First session (social presence)

SP coding scheme has three categories: affective, open communication and group
cohesion. SP enounced as the online discourse this promotes affective cohesion,

952 Educ Inf Technol (2017) 22:939–964



T
ab

le
3

T
he

in
te
nd
ed

in
st
ru
ct
io
na
l
ef
fe
ct
s
of

th
e
th
re
e
pr
es
en
ce

co
m
po
ne
nt
s

C
od
in
g
sc
he
m
e
of

a
C
oI

m
od
el

Pr
es
en
ce

in
di
ca
to
rs

In
st
ru
ct
io
na
l
ph
as
es

C
ol
la
bo
ra
tiv

e
le
ar
ni
ng

In
-c
la
ss

(f
ac
e-
to
-f
ac
e)

an
d
on
lin

e
le
ar
ni
ng

m
od
es

Te
ac
hi
ng

pr
es
en
ce

-
Te
am

di
sc
us
si
on
s
of

ex
er
ci
se
s
an
d

pr
ac
tic
es

-
Te
am

-b
as
ed

pr
ob
le
m
-s
ol
vi
ng

ex
er
ci
se

in
ea
ch

te
am

ar
e
pr
ov
id
ed

-
O
pe
n
di
sc
us
si
on
s
to

sh
ar
e
or

pr
op
os
e
so
lu
tio
ns

to
a
pr
ob
le
m
at
ic
le
ar
ni
ng

si
tu
at
io
n

-
Pr
oj
ec
t
fo
rm

at
iv
e
as
se
ss
m
en
t

-
T
he

m
ai
n
in
st
ru
ct
or

sh
ou
ld

co
nd
uc
te
d
w
ith

te
am

m
em

be
rs
re
ga
rd
le
ss
th
e
di
ff
er
en
tm

od
es

in
w
hi
ch

he
/s
he

at
te
nd
ed

(o
nl
in
e
or

fa
ce
-t
o-
fa
ce
)

In
st
ru
ct
io
na
lm

an
ag
em

en
t

-
A
ss
ig
ni
ng

st
ud
en
ts
’
ro
le
s
w
ith

th
e

le
ar
ni
ng

m
at
er
ia
l
in

O
pe
n
Si
m

-
In
tr
od
uc
tio

n
to

th
e
le
ar
ni
ng

ac
tiv

ity
-
In
st
ru
ct
or
s’
fa
m
ili
ar
iz
at
io
n
w
ith

th
e
l

ea
rn
in
g
ta
sk

B
ui
ld
in
g
un
de
rs
ta
nd
in
g

D
ir
ec
t
in
st
ru
ct
io
n

So
ci
al
pr
es
en
ce

-
Te
am

-b
as
ed

co
nv
er
sa
tio

ns
an
d

de
ci
si
on

th
at
sh
ou
ld

be
pr
ov
id
ed

in
th
e
le
ar
ni
ng

ta
sk

-
In
tr
od
uc
tio

n
to

th
e
m
ai
n
co
lla
bo
ra
tiv
e

sc
ri
pt

-
Fo

rm
al
iz
at
io
n
of

in
st
ru
ct
io
ns

in
te
am

s
(s
ep
ar
at
io
n
of

te
am

m
em

be
rs
an
d

ex
pe
rt
s)

E
m
ot
io
na
l
ex
pr
es
si
on

O
pe
n
co
m
m
un
ic
at
io
n

G
ro
up

co
he
si
on

C
og
ni
tiv

e
pr
es
en
ce

-
D
ec
is
io
n
pr
oc
es
se
s
ba
se
d
on

in
st
ru
ct
or
s’
so
lu
tio

ns
-
B
ac
k
to

th
e
m
ai
n
gr
ou
p
an
d
in
iti
al

re
su
lts

pr
es
en
ta
tio

n
to

ot
he
r
te
am

m
em

be
rs

-
Te
am

’s
re
po
rt
pr
es
en
ta
tio

n
to

th
e
en
tir
e

vi
rt
ua
l
cl
as
s

T
ri
gg
er
in
g
ev
en
ts

E
xp
lo
ra
tio

n

In
te
gr
at
io
n

R
es
ol
ut
io
n

Educ Inf Technol (2017) 22:939–964 953



dimension relating to the degree of the interpersonal contact and interaction in the class.
The researcher’s role was to structure the collaborative script and observe pre-eservice
teachers’ intervention to provide feedback when it was necessary. Shea and Bidjerano
(2010) have characterized it as an Bimportant mediator^ of the relationship among
students’ perceptions of TP and their evaluation of the learning procedure (Table 4).

3.5.2 Second session (teaching presence)

As Garrison et al. (2000) referred, TP construct sets a task such as design, organization
and discourse facilitation between instructor and students (Table 5). The scheme
contains three categories: The first category, Bdesign and organization^ represents one
of the three core teaching responsibilities: establishing curriculum content, learning
activities and timelines. The second category, Bfacilitating discourse^ relates to the
monitoring and management of purposeful collaboration and reflection. Finally, the
third category, Bdirect instruction^ ensures that the community reaches the intended
learning outcomes, by diagnosing needs and providing timely information and direction.

3.5.3 Third session (cognitive presence)

CP describes the core of the constructivist-oriented learning process. The scheme has
four categories: triggering event, exploration, integration, and resolution. All of them
represent the phases of an inquiry process in a collaborative learning environment. In
any occasion of the above process, it’s crucial to depict the seminar sessions in the
following figure, as an attempt of progress (Table 6).

Table 4 Instructional phases based on social presence

Methodological framework for
organizing the social presence

Collaborative learning gaits Collaborative script

a. Expression of emotions and
self-disclosure

b. Continuing a thread, asking
questions or providing
agreements

c. Pre-construction of
team-based activities

d. Information and first
permission to separate
members with the Jigsaw
technique

Open Sim tools: voice call, IM,
chat text, note cards

Sloodle modules: Registration
booth, multi-functions toolbar

Virtual artifacts: Presentation
board, sticky board

Estimated time horizon:
2 weeks/4 days/3 h of
exercise

a. Familiarize pre-service teachers
with open Sim

b. Creating a climate of collaboration
and mutual acceptance of members
who will attend in this project.

c. The main instructor gives information
about the structure, methodology and
content of the course Recognition of
the idea that learning is constructed
on Bsituated^ through various
collaborative settings.

a. All members of pre-service
teachers should create their
profile with personal
information.

b. Learning e-skills to create
web-pages in Sloodle and
using artifacts of Open Sim

c. Overview of the organizational
structure for the creation of a
virtual learning environment
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4 Results

All pre-service teachers took part in all instructional processes. Most of them had at a
middle level proficient to the ICT usage (M = 2.43); however according to their answers
technological literacy skills seemed to be increased after their attendance to this project
(M = 4.81). Sloodle and Open Sim usage were two of the most engaging tasks for
participants.

Quantitative data that collected from this questionnaire were sent to participants via
email and qualitative data from Open Sim were recorded digitally. It was also needed to
be conducted with the main instructor and the researcher who both attended in this
study daily. According to their approval, the authors posted the recruiting letter and link
to the online survey on a message board of Sloodle. All pre-service teachers filled out
the online consent form, they were directed to fill out the online survey.

Data were gathered from all participants who invented into Bblended^ courses in a
Greek Institute of Technology (face-to-face) and Open Sim (online) in specific time
schedule. All correspondents had a prior contact with the processes of learning-through
LMS and especially with Moodle. Throughout the design and operation of a virtual
learning community, pre-service teachers aimed at creating a (virtual) learning space
through practice-based collaborative activities. The constitution is an attempt of “for-
malizing” ideas, opinions and requirements, relating to the completed courses and
operational characteristics of the environment which took advantage of Open Sim
(Table 7).

As it was indicated by high mean scores of all three presences within the course, the
CoI model also was a viable means for community’s cohesion in a blended educational
technology course. The contribution of a CoI model combined with Jigsaw is that it can

Table 5 Instructional phases based on teaching presence

Methodological framework for
organizing the teaching presence

Collaborative learning gaits Collaborative script

a. Design and organization
b. Facilitating discussion
c. Direct intervention
d. Beneficial formalization

of the pre-service
teachers

Open Sim tools: voice mail,
IM, chat text, note cards

Sloodle modules:
Registration booth,
multi-function toolbar

Virtual artifacts:
Presentation board,
sticky dashboard,
Joystick, light pen

Estimated time horizon:
2 weeks/4 days/3 h
of exercise

a. Identification of the scope,
content section, requirements
to develop a virtual prototype
learning environment.

b. The analysis of the pedagogical
principles of the collaborative
progress.

c. Initial presentation of the project
based on teachers’ interactions
and virtual artifacts usage.

a. Analysis of the environment and
identifying using metaphors and
affordances of hyper-media in
Open Sim.

b. Exploitation of virtual artifacts.
c. The creation of an instructional plan

for a collaborative process focused
on pre-service teachers’ needs.
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offer to each participant specific roles for different actions that might tend to make a
course more engaging (e.g., organization of course, facilitation, affective expression,
group cohesion, exploration, resolution) in order to obtain a common goal. In addition,
each CoI model presence indicators can inform the main instructor about the strengths
and weaknesses of online and face-to-face instruction that can be used to improve a
course using Open Sim and Sloodle.

Study results have provided evidence that the main instructor assisted pre-service
teachers more than adequately to achieve their tasks following the three presence
indicators of TP by incorporating clear course structure, strategies to construct a
community climate giving feedback, explicit guidance on discourse and assignment
completion. By providing different strategies so as to enhance SP, teachers’ affective
expression and group cohesion was provided. Both could be advantageous specifically
for participants who are fearful about communicating their thoughts or ideas directly to
other members during a learning process. With new modes of a/−synchronous com-
munication and collaboration using Open Sim with Sloodle and the capability to learn
anytime and anywhere, pre-service teachers had the responsibility of making something
personal to become familiar to other members of the learning community (Garrison &
Cleveland-Innes 2005).

The most distinctive characteristics for the TP (M = 4.28, SD = 0.48) have shown
participants’ acceptance at high levels (M = 4.44, SD = 0.58) and specifically this
distinction was based on the main instructor’s assistance who: a) provided clear
instructions via a−/synchronous communication channels on how to participate in
course learning activities (Q3, M = 4.01, SD = 0.44); b) communicated clearly with
all participants to complete specific learning processes with other members important
due dates/time frames several learning activities (Q4, M = 4.22, SD = 0.32); c) guided
each virtual team towards understanding course topics in a way that helped participants

Table 7 Pre-service teachers’ demographic characteristics

Questions Scale of response categories Results (M, SD)

In how many programs following a hybrid
course delivery method did you attend
previously, besides this one?

1–4 (programs) M = 1.77

Please rate your technology literacy at the
beginning of this virtual class?

Not very proficient =1
Expert =5

M = 2.43

Please rate your technology literacy at the
end of this virtual class?

Not very proficient =1
Expert =5

M = 4.81

Which exercises and assignments were
engaging for you? (you can select more
than 2 answers)

Overview of ICT;
LMS usage;
Game-like

environments/Simulations;
Social Media & Educational

opportunities;
Virtual class design

Overview of ICT = 32
LMS usage = 10
Game-like

environments/Simulation = 8
Virtual class design = 5

Which do you prefer most, a course that
requires Collaborative/interactive
exercises or one that can implemented
personally without other assistance?

Collaborative =1
Personally =5

M = 2.27
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to clarify their personal thinking (Q6,M = 4.34, SD = 0.47) and encouraged to explore
innovative concepts (Q9, M = 4.55, SD = 0.11).

According to SP indicators (M = 3.54, SD = 0.24), students finally gained a sense of
belonging in the course, following a blended course delivery method (Q14, M = 3.22,
SD = 0.47) and it was indicated that Open Sim combined with Sloodle could become a
candidate learning platform for users’ social interaction (Q16, M = 3.21, SD = 0.74).
Pre-service teachers felt comfortable disagreeing with other peers in courses, despite
the sense of trust maintaining to be typically at high levels (Q20,M = 4.84, SD = 0.66).
Discussions in face-to-face or online settings helped them also to develop something
meaningful in a collaborative climate (Q22, M = 4.72, SD = 0.12).

Based CP indicators (M = 4.59 SD = 0.77) problem-based learning activities
increased teachers’ interest and participation in courses (Q23, M = 4.36, SD = 0.87)
and brainstorming (text-based or oral) for the knowledge acquisition in both platforms
assisted them to resolve content materials as well (Q27,M = 4.29, SD = 0.17). Learning
activities helped also pre-service foreign language teachers to construct more reliable
explanations/solutions (Q30, M = 3.68, SD = 1.11). Reflection on course content and
discussions were easier in Open Sim combined with Sloodle and they understand
fundamental concepts (Q31, M = 3.55, SD = 0.47). Pre-service foreign language
teachers have developed solutions to course problems that can be applied in practice
(Q33, M = 3.47, SD = 1.78).

Results from the open-ended questionnaire (qualitative data) are provided in Table 8
below.

The results revealed that the TP effect is prominent and correlated with the SP and
CP in the context of this study was consistent to previous studies (Akyol and Garrison
2008; Shea and Bidjerano 2010) that TP played a significant role in the three presences
of the CoI model. The instructional effects of all three presences in the CPD drawing
course designed for blended synchronous mode in the CoI model may not differ from
Garrison et al. (2010a) study of the relationships among the three presences. Despite the
different results, pre-service foreign language teachers can flexibly construct their
knowledge field in more interactive learning activities, enhance online/face-to-face
instructional settings or inspire students’ inquiry to even out the effects of the three
presences.

Secondly, the results also replicated that the instructional roles of all presence
indicators are not balanced equally during all learning and teaching processes.
Although the results are positive and can affirm the above coherent understandings
based on the CoI model as theoretical foundation of a constructivist-oriented instruc-
tional approach, the prominent instructional role of the main instructor to the entire
study seemed to be really helpful.

5 Discussion and conclusion

Users’ engagement in a community is considered as a really difficult task, when they
dedicated considerable time to make a remarkable effort, so that facilitate their actions
in 3D technologically-advanced environments (Pellas and Kazanidis 2014a). The
successful development of a learning process is directly related with users’ persistent
engagement, in order to understand the learning material that is given based on the
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main instructor’s support/feedback, so that they succeed common objectives in collab-
orative settings (Rovai 2002).

Therefore, it is always necessary to be established an instructional framework that
can provide: (a) clear contexts in a learning process that describe users’ actions, based
on constructivist-oriented pedagogical background for establishing their own frame-
work in a 3D web-based virtual environment. This helps in understating how users can
approach the learning material within a community of inquiry (Shea and Bidjerano
2010) and (b) through the development and construction of a community of inquiry in
well-defined instructional design contexts, it should be taken into account the social,
cultural and cognitive dimensions of knowledge acquisition (Sing and Khine 2006).
Hence, a further investigation of factors is needed affecting the substantial presence and
user’s engagement in a community during their participation in collaborative activities
to the amount of gaining knowledge easier.

The significance of this study is rising from two major concluding remarks that can
answer to the apparent and urgent need for the introduction of an instructional design
framework. Firstly, by combining CoI model and Jigsaw technique as constructs of an
instructional design framework for teachers’ CPD to reduce the organizational-

Table 8 Pre-service teachers’ answers in the interview

CoI presence
indicators

Qualitative findings

Social presence BAs I was attended to all in-world (Open Sim) activities, I recognize that I understood
the feeling of co-presence in a virtual learning environment, in which I believe that I
enhance my creativity, and problem-base skills to solve any situation that appeared
during the learning process. The CoI combined with Jigsaw has affected our team
cohesion and collaboration at high levels. The production of a virtual learning grids
was initiated with excellent design and planning by the facilitating role of the main
instructor. The teaching presence provided solid direction, but also allowed the
students the flexibility to become explorers in the quest for new knowledge.^

BThe feeling of being member of a community and collaborate with others to complete
a task in Open Sim and then to upload our digital workshops to review others our
work was the most interesting part of this project. Responding to others’ exercises in
Moddle weekly assisted me personally to get know others. It felt very close to a
virtual classroom, especially, since as a team met each other in Open Sim.^

Teaching presence BIt is truly important to acknowledge the facilitating role of the instructor during the
learning process. The goal of creating courses following a blended course delivery
method and using innovative platforms (Open Sim and Sloodle) have structured a
collaborative climate in the virtual class.^

BThe instructor in the same place and in real time seek to follow up with questions,
asking for clarifications according to instructors’ thoughts, posts, assignments, as well.
This pedagogical practice builds an online learning community.^

BThe course was well-established and easy to follow through Sloodle and Open Sim.
Due appointments were always posted and questions about completing assignments
were executed adequately every week.

Cognitive presence BDue to a collaborative climate that was created I felt empowered in this class, especially
when everyone was attended to complete in-world activities.^

BI enjoyed the entire challenge and more specifically when as a team we exchanged
opinions and ideas to propose a solution in Open Sim. I appreciated the fact that you
let us explore and find the information on our own and present it the way the group
decided.
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pedagogical complexity and it is necessary for the appropriate management responsi-
bilities of each user. Secondly, by blending Sloodle with Open Sim, the elimination of
the technological-functional boundaries. The exploitation of this model can be very
important for foreign language instructors’ CPD through the use of technologically-
advanced environments. This process can help instructional designers create and use
efficiently Bhybrid^ virtual learning environments. While hardly any study exists to
bearing a resemblance to the researcher’s intentions, this study findings can possibly
contribute to the creation of 3D virtual learning environments that can reduce the Bsteep
learning curve^ of teachers who did not have previous experience. Indeed, the
organizational-instructional framework that is proposed in this study can also add a
value in the literature, due to its prescriptive and complementary nature for the creation
of virtual learning environments. The study contributes in contrast to other descriptive
studies (Garrison et al. 2000; Shea and Bidjerano 2010), providing alternative options
for knowledge acquisition using an instructional framework that consisted of Jigsaw
and CoI model presence indicators.

The added value of learning in a community of inquiry in which users can be trained
by using the combination of 2D and 3D technologically-advanced environments have
noteworthy features that can facilitate the formation of a collaborative climate and
organization of information with rich multimedia content. This considered as an
extremely encouraging for practical implications, regarding the instructional support
for collaboration. While the main analyses referred to the simple transaction of a CoI
model, this study seeks to identify and pronounce an innovative instructional frame-
work to support synchronous communication modes in blended instructional formats.
The success of a community in this case is multi-factorial and is based on collaboration,
communication and commitment among its members and the facilitating role of the
instructor to be crucial for the success of such a process as well.

From an instructional point of view, the proposed CSC[B]L for CPD using 3D
multi-user virtual worlds seemed to support a constructivist-oriented learning process-
es, which can be achieved by three interrelated presence indicators of the CoI model.
Also, teachers’ participation in problem-based activities included a critical examination
of practices that involve them to develop comprehensive aspects in order to increase
their achievements. This can pass through the cultivation of their personal relationships
with their colleagues, but also can be created among users who feel members of a
community learn or expect to learn in a collaborative climate. It should be noticed that
the co-construction of online communities is a significant parameter for enhancing pre-
service foreign language teachers’ satisfaction and reducing feelings of isolation be-
tween them, especially in online courses. Although, there appeared some scholars
(Garrison et al. 2010b; Shea et al. 2009; Swan et al. 2009) who considered the
necessity of meaningful learning processes in communities, the present study suggests
a practical instructional point for CPD based on the utilization of the CoI model in
Open Sim and Sloodle for the implementation of constructivist-oriented learning for
teachers’ CPD.

The study findings also demonstrate an interesting issue for pre-service teachers’
CPD depending to their technological literacy enhancement. Inevitably, instructional
designers and pre-service foreign language teachers should start to consider and focus
their attention on the affordances in blended synchronous modes. The CoI model
combined with the Jigsaw teaching technique as a theoretical framework to organize
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a virtual class using Sloodle and Open Sim, seemed that: (a) can support the pre-service
teachers to broaden their search on connecting innovative technologies for their CPD,
escaping from the conventional instructional approaches of lecturing, searching and
creating web-based platforms; (b) can conduce to the utilization of Sloodle and Open
Sim as a virtual learning environment, which can be adapted according to the techno-
logical infrastructure that depends on the interests and needs of pre-service teachers. It
is not limited to its use in real class, but also outside of it (online courses); and (c) can
promote online collaborative activities for creating learning virtual learning environ-
ments by teachers who have the right conditions and opportunities to develop virtual
learning platforms for foreign language courses.

5.1 Limitations

Some of the most notable limitations are as follows:

(a) The present study was deployed in blended instructional methods that held in
Open Sim combined with Sloodle, in which the main instructor’s feedback was
daily and

(b) Pre-service teachers’ characteristics may differ from other countries, and the
results of this study cannot be generalized so easily.
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