N

N

A DIGITAL ENVIRONMENT DEDICATED TO
DISTRIBUTED AND COOPERATIVE PRACTICAL
ACTIVITIES
Jean-Pierre Gerval, Dorin-Mircea Popovici, Ammar Assoum, Yann Le Ru,

Mihai Polceanu

» To cite this version:

Jean-Pierre Gerval, Dorin-Mircea Popovici, Ammar Assoum, Yann Le Ru, Mihai Polceanu. A DIG-
ITAL ENVIRONMENT DEDICATED TO DISTRIBUTED AND COOPERATIVE PRACTICAL
ACTIVITIES. International Conference on Computers and Advanced Technology in Education, Nov
2009, St. Thomas, US Virgin Islands, United States. hal-02998837

HAL Id: hal-02998837
https://hal.science/hal-02998837
Submitted on 10 Nov 2020

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-02998837
https://hal.archives-ouvertes.fr

A DIGITAL ENVIRONMENT DEDICATED TO DISTRIBUTED AND
COOPERATIVE PRACTICAL ACTIVITIES

Jean-Pierre Gerv&, Dorin-Mircea Popovié?, Ammar Assourt?, Yann Le RV, Mihai Polcean?

(Y]

Institut Supérieur de I'Electronique et du NumégaguBrest

20 rue Cuirassé Bretagne — CS 42807 - 29228 BR&Sex 2 — FRANCE
Tel: +33 (0)2 98 03 84 00, Fax: +33 (0)298 0384 1
E-mail:jean-pierre.gerval@isen.fyann.le-ru@isen.fr

@ OVIDIUS University of Constanta
124 Mamaia Bd. — 900527 — Constanta — ROMANIA
Tel: +40 41 606424, Fax: +40 41 618372
E-mail: dmpopovici@univ-ovidius.ropolceanum@gmail.com

® Lebanese University, Faculty of Science — SedienLaboratory LaMA-Liban
P.O. Box 826, Tripoli— LEBANON
Tel: +961 6 386368, Fax: +961 6 386365
E-mail: a.assoum@ul.edu.lb

ABSTRACT

This paper deals with a project that aims at imprgv
students engineering skills especially when theracof
the project, the tasks to be achieved and the leuiyd,
are distributed between several different countrigise
goal is to obtain a digital environment that is aialp of
hosting distributed and cooperative practical étitis for
groups of students from different universities and
different countries working together on the same
activities. In the following sections we lay out rou
implementation of the virtual classroom metaphat ame
describe how we distributed our virtual worlds
(X3D/VRML, JavaScript and AJAX). Further in the
article we explain how we coped with the constasgch
for change and extensions in the context of distet
virtual environments: new objects to fill the eygowing

3D world, and in the context of pedagogical adtegit
new activities, new topics, new methods, etc, bg th
means of a plug-in-like concept.

KEY WORDS
Distributed and Cooperative Practical Activitiesiyt\al
Classroom, X3D/VRML world, JavaScript and Ajax3D.

1. INTRODUCTION
1.1 Context

The aspects that make the subject of this papethare
design and implementation of the EMULACTION
(Environnement MULtimodal pour Activités
Coopératives Transnationales de formatlON / Multialo

Environment for Cooperative and Transnational Tirgn
Activities) project.

Most of higher educational establishments are dgieg
their international relations in order to make siuid’
mobility easier. But on a world-wide scale, whishoiften
synonymous with international manpower or knowledge
transfers, few establishments point out the reakest
enhancing the links between people and their digsvio
students.

This project aims to improve the students’ prattitalls
through a distributed learning environment, withport

for collaborative tasks and knowledge, which can be
accessed by users from different countries.

Our target is to develop a Digital Environment (Web
Based Portal) in order to enable distributed and
cooperative practical activities: groups of studefrom
different universities and different countries wiark
together on the same activities.

Practical activities are designed using conceptsram
therefore are translated into domain ontology [1].

SCORM (Sharable Content Object Reference Model) is
used as a reference model for pedagogical material
storage [2].

The first experiments that we will perform with
EMULACTION implement practical activities in the
following fields: Electronics, Digital Image Proc#sg,
Numerical Analysis, Computer Science and Signal
Processing. Students from partner Universities are



involved in these experiments. Some of them are als
involved into the design of the Digital Environment

1.2 Digital Environment Architecture

According to the work to be carried out by studemts
teacher configures one (or several) virtual room(sgre
a group of students will have to work. To configure
virtual rooms (Figure 1) means:
1. To define a teaching scenario: number of virtual
rooms, assignment of activities to the rooms,
order of the rooms according to activities,

requirements to access the rooms (pre-requisite);

2. To select communication tools that will be useful
for students (chat, forum, blog, voice, video,
whiteboard, etc.);

3. To choose software tools to be used by the
students according to the nature of the practical

activities to carry out.
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Figure 1. Example of Concept Map

In order to monitor their activities, teachers atde to
interact with students in the virtual rooms. Studen
provide reports from their practical activities. atbers

have access to these documents in order to assess

students’ work (Figure 2).
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Figure 2. Digital Environment Architecture.

The virtual room is a digital infrastructure thatables a
cooperative learning process [3]. Our virtual rooare
developed in X3D (Extensible 3D). Users’ interagtio
are managed through JavaScript and AJAX. On theeser
side we have a LAMP (Linux, Apache, MySQL, PHP)
architecture.

In this paper we will focus on the design and the
implementation of these virtual rooms as classrooms

2VIRTUAL CLASSROOM METAPHOR

The learning environment we propose is a place a&her
users can draw upon resources to make sense thihgs
and solve problems; here the learning may by fesdter
and supported [4].

A predominant metaphor is the *“virtual classroom”.
According to [5], a virtual classroom is a locatiahere
students and teachers can communicate and coltabora
on the basis of a “room metaphor” [6].

In such a classroom, it is considered that orgagithe
learners in teams may reduce most of the gaps batwe
the individual knowledge by increasing communicatio
and competition (in this order) [7].

In this way competition becomes cooperation and
increases the level of motivation. Hence, the cexip}
that may arise in “natural” ways even in the most
“simple” subjects is a non-declared motivationattdat
when introduced gradually. Doing so, in the leagnin
context, if the learners’ needs are satisfied ameirt
expectations are met, they will strive to develbirt
professional competences. Indirectly they are douting

to the development of the learning context (se@rei@).
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Figure 3-a. Sample of a shared virtual classroom.
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workspace

Figure 3-b. Sample of a shared virtual classroom.

The potential of the proposed learning environmisnt
significant because it gives its users space tdoexp
determine goals and learning activities as attvacti
concepts.

Students can share the virtual environment in taes
way they share the real one, and they naturallgt sta
form small work teams in the virtual setup, basadtie
real environment configuration. Later, these teanvve
based on the complementary knowledge that the team
members possess, in order to assure high-levetarh t
performance. At this point, learning communitieseege
[8]. Shared experiences, based on common projects a
learning curricula, provide different but complertey
perspectives to the subject of the lesson, depgndim
each individual.

3. DISTRIBUTING VIRTUAL WORLDS

In this section we try to explain why we used tméine

3D content paradigm in the educational context, twha
software solutions we chose to achieve a viabléerys
and how we made the system extensible.

3.1 Using web3d technologiesin education

Very often we were asked a simple but hard to answe
guestion: Why are you using 3D for education instead of
classical or multimedia approach€s™ a discussion
about Perkins’ point of view about learning envirant,
expressed in [9], Wilson points out that if we siifiypand
pack instruction for consumption, the fullness bkt
subject can be bleached away, and so learningdeutise
context of its natural setting can also have theesaffect
[4]. Using 3D virtual environments (VES) can thus &
very attractive approach in education process by
reconstructing, as much as possible, the real emvient
and context of traditional education.

For example, Chittaro showed in [10] the different
components to use in a VE in order to reach such
effectiveness:

* Using three dimensional graphics;

» Interacting with another human being;

* Involving more senses in the acquisition process;

* Using collaborative VEs;
» Using virtual teachers, or animated pedagogical
agents.

Concerning the domains in which 3D VEs can be tdised
education purpose one can mention: teaching amdihgg
optics, anatomy, manufacturing and maintenance,
robotics, etc. [11]

Relying on the previous arguments and references, w
decided to adopt the web3D technology in the ratibn

of the EMULACTION project to preserve the richneds
the subject.

3.2 Softwar e architecture of EMULACTION

Most interactive game-like 3D web applications use
commercial-ware means such as Adobe FElash
Shockwavé or open-source but cumbersome Java applets
which communicate through dully configurable sosket
display content.

One of the main features of EMULACTION is that gas
open-source technology to create a viable diseibut
learning environment using communication between
JavaScript (with AJAX) and the X3D/VRML world. Like
any complex web application, it uses a PHP and MySQ
backbone for user and interface management, J®feery
interface enhancement, and FluxPldyefor X3D
rendering.

Having a means of communication with the 3D world,
one now needs to add dynamism to the equationrtdali
world is made of objects that have properties; tosi
rotation, size, colour, logical variables, inputitput and
even URL addresses must be stored to properly gener
an environment for practical activities. Distrilmtimeans
multi-user, thus the world must contain avatars to
impersonate the users who are present in it. Dégera
aspects must also be taken into account to addliatie
touch to the virtual experience. Just storing thgcts in

the database is not enough though; dynamism means
movement and movement means spatial and logical
coordinates.

To deal with these musts, EMULACTION benefits fram
detailed database enabling the storage of infoonati
from the level of classrooms to the one of propsrtBut
this information has to be used to dynamically gatee
the world, so AJAX was used to retrieve XML docurtsen
generated with PHP that contain the current sttihe
room. To simulate a direct connection with the sena
periodic request is made to update the world.

http://en.wikipedia.org/wiki/Flash_animation
http://en.wikipedia.org/wiki/SWF
http://jquery.com

http://www.vivaty.com
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User interaction is handled through JavaScript aibje
listeners that tap into the X3D embedded file amanges
are sent to the server. Avatars are also treatexbjasts,
but the personal avatar is bound to the movemdrtseo
user; in this way each user can be aware of otbersu
location. User's interface is nonetheless important
window space must be used to its fullest to embed a
functionalities of the application without the ndedscroll
down. JQuery is a JavaScript framework that makes
working with draggable windows and collapsing tabs
easy, and makes the choice for EMULACTION's user
interface.

A window-oriented interface is used to exhibit thbem a
user is present in, along with additional tools¢lslas
text/voice/video chat allowing communication betwee
online users, as well as other tools such text/cmtitor,
workspace file manager, etc. for a smooth functipna
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Figure 4. Architecture and working principle diagraf
EMULACTION

Figure 4 describes the communication that takesepla
between the components of the application. A robust
object-oriented JavaScript engine solves clieng-sid
management issues, while an AJAX module is used to
query for the world’s current state and to upddie t
server with information. The update rate can bedsetn

to 100 milliseconds without crashing the browsed an
resembles a real-time connection, making it possibt
users to visualize the actions of fellow classmaies to
interact.

3.3. Plug-in concept

When developing an application, regardless of itde fn
which it will be used, one needs stable software
architecture, code flexibility, but most importanth
means to extend the life of the application. Moexov
according to Wilson, an environment good for leagni
cannot be fully pre-packaged and defined [6]. Thithe
reason why we implemented a mechanism of plug-ins.

The concept of plug-ins is a widely-known and eéfitt
solution for enabling an application to be extendéer
its development has ended. A plug-in is a piececafe

that can be developed by a third party and insentedan
application for usage. In the context of distrilwltértual
environments there is constant need for change: new
objects to fill the ever-growing 3D world.

Many successful web applications and software hse t
plug-in paradigm to enhance user’s interactivigcLgity
or performance (e.g.: Mozilla FirefyxJooml|§, etc.).

To set grounds for plug-in support, a developerukho
separate the software logics from the visual cdnfEine
project EMULACTION makes use of a MySQL database
to store the configurations of the virtual classnsothat
are later used to create instances in which thes usmn
practice. The main principle on which the web aggilon
was based is to provide a flexible framework for
classroom creation; a plug-in installation fornaisilable
that enables the teacher to use new educationgiesnt
such as sonar scanners, electronic circuit boan@mh
simulators, etc. As simple as it may sound, a sigject
may use quite a lot of files to provide its funaiidity,
thus we decided to set a standard for zip-archolgdct
packages.

An object package for EMULACTION consists of a main
VRML file that may use other *.wrl files or textuwe
inside the archive, and an XML file that instrudte
installer module about the properties of that dpeci
object: a property can be any attribute rangingmfro
position to colour or Internet link. The real puspoof the
properties is to enable the JavaScript engineptinta the
virtual world and dynamically generate the scen¢hwi
every stored aspect of it.

The plug-in package was developed with the idea of
making its installation as simple as possible ideorto
increase user’s friendship; it consists of a Gldwmsing
option that allows the user to select the zip ahi
containing the object package, and an install butto
(Figure 5.1). Once installed, an object is accéssib
through the classroom generation module, in whiah t
teacher can choose and place the content of a room
(Figure 5.2).

Fig 5.2
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Fig 5.1

Figure 5. Object installation and classroom corégjon
interface

® http://www.mozilla.com
6 http://www.joomla.org



Through the concept of plug-ins we can develop the
application without the need to create all possdigect
types (infinite possibilities) from the beginnirithis way,
third parties can create their own custom virtuadigets

to use inside this educational environment andcéffely
adapt the system to new educational contexts.

4. CONCLUSIONSAND FUTURE WORK

In this paper we have presented a Digital Enviromme
dedicated for pedagogical purposes. This enviromrisen
optimized for Mozilla Firefox and compatible with
Microsoft Internet Explorer and Google Chrome. sesi
Flux Player as X3D viewer and relies solely on 3avigt
for object management.

The EMULACTION environment will be tested by the
end of this year with students from six countri@éanada,
France, Lebanon, Moldova, Romania and Vietnam,
complementary to traditional practical activities.

The purpose is not to replace traditional practical
activities but to enhance the students’ abilityptactice.
This way, we hope to increase students’ performasce
much as possible during face-to-face activities, by
preserving the richness and the complexity of daerling
environment, and providing tools and support fanthto
“learn their way around” [4].
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