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ABSTRACT

Article history:

This work deals with the modeling the processes of the collaboration in
practical work of electronics in a context of e-learning and the remote
laboratory which is a new technology allows students to manipulate the
practical experience the electronics by controlling all equipments and
instruments of a laboratory via the web without moving to t laboratory. That
is for to solve the problems of overcrowding students in universities and the
restriction of time and places and the lack of some instrument in laboratory.
Even this new project will allow the sharing all instruments and equipments
between universities in the world for to have a cooperation in scientific
learning. In this work we are interested to modeling the processes of
collaborative electronics practical work, whose actors are: tutor, member,
coordinator and the secretary and collaborative tools. Two models have been
developed: a tutor-student model showing the activities of the learner and
tutor, and moderating-member-secretary model that focuses more
specifically on the roles of the moderator (coordinator) and the secretary
(reporter). This modelling has made it possible to better understand the
processes considered and to detect the various problems that may arise
during an online particle work collaborative process.
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1.

INTRODUCTION
One of the important factors in the formation of physic science specialy in the field of electronic is
the Practical work. This is allows students to acquire the necessary technical skills. Through the realization
of experiments for verify and supplement the knowledge provided in the theoretical courses. This desire is
confronted with a set of problems: overcrowding in front of the large numbers of students, Insufficiency of
materials and equipments. Insufficiency of practical work premises, security of the material and the students.
Classical method for solving this all problems are: Group work. The benefits of working in a group
are many: sharing tasks, sharing knowledge, and idea but some time we need student to be autonomy and
relies on himself. Simulators: same as ISIS and MULTISIM. This virtual solution are used to explain the
theoretical framework by simulations. but for the exact sciences, we need student to see and notice the effect
of environment and the take real measurements.
Hence the need to find a solution is the manipulation of practical work online and remotely is an
alternative solution to help solving these problems. Our solution is Create a embedded system allows
students to control and manipulate all laboratory equipment and measuring instruments just via the web [1].
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In our previous work we have interested about the performance of this system. For that it is necessary this
system of Learning uses and respects the pedagogical standards followed in the teachings [2]. On the other
hand, this system must make it easier for the laboratory manager to prepare and manage access to
experiments and manipulations. The performance of the system regarding the precision and speed of
interaction with the laboratory [3]. And in this work we will be interested in a very important topic in the
teaching and education it is the collaborative work and more precisely. The collaboration in the practical
works of electronics online between students. is an active means by which the learner works for construction
his knowledge. It is an educational strategy that promotes exchange, interaction between members and
sharing a common goal. This type of learning requires the presence of several actors whose main ones are the
learner who can be a simple member of the working group or play the role of a moderator and a secretary and
the tutor whose function is the accompaniment of the group during its formation. and an embedded system
that will offer tools for online collaboration via the web.
A modeling of collaborative work processes in the practical work of electronics in an e-learning
context is carried in this article [4]. More precisely, we have schematized the different activities of the actors
and we have arrived at three models: a tutor-student model showing the activities of the learner as well as
those of the tutor, a moderating-member-secretary model that focuses more specifically on the roles of the
moderator (coordinator) and the secretary (reporter) and a moderator-member model that excludes the
secretary role. Finally, the problems encountered in accomplishing these processes are presented. This article
is structured as follows: in the second section, a general idea is given about distance education and tutoring.
The third section presents the collaborative work: its characteristics and its different actors. The fourth
section presents the models that were developed during this work. The fifth section highlights the main
problems encountered during online collaborative work. Finally, a conclusion completes this article.

2.

E-LEARNING AND PRACTICAL WORK OF ELECTRONIC ONLINE (E @ LAB)
E@lab : is an open source web conferencing system for on-line learning is an embedded system for
formation in which the theoretical and practical teaching is provided partially or totally by a trainer remote
from the learner in space and / or time so that the communication in its entirety or essentially between teacher
and student is done indirectly through an artificial medium, it is an institutional means of providing
pedagogical and technical support to students who are thus relocated from the university, in order to help
them to optimize their learning. Distance education consists of coaching psychological learners by tutors. It is
the mediatisation of human relations via a foad / Elearning device between the tutors and the learners. So
E@lab provides real-time application of sharing audio, video, chat, and screen and the most important is
sharing the same electrical scheme of a practical work and the same workspace between students for control
and command commun [5, 6].
The world outside E@Lab : it is important to identify how E@Lab works with other components in
order to develop and maintain the software. The external entities that are connected to E@Lab are displayed
in Figure 1.

Figure 1. Outside E@Lab
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2.1. Architecture and Technology of System
Implemented laboratory architecture is centered on a main server and uses many other types of
equipment to be correctly connected . The server2 is connected to several measuring devices and instruments.
In the diagram of Figure 1, there are two perimeters. The first is the web (Internet) and the second is the
perimeter of the university (specifically the local school network LAN). In the perimeter of LAN, we have
two web servers, one containing the learning platform that represents the central faculty information system,
where all information is found. The second server is a pcduino or raspebery that contains the application that
will allow students to handle the practical work. The process would work as follows: a teacher or teachers
connect either using the Web or the local network; each teacher defines one or more TP, puts the theoretical
part and the sce-nario after having made the TP reservation for all students. On the other side, students
connect using either the Web or the local network (Most of the time, students will use the web, because the
use of web was among our goals from the begin-ning). If the student has a appointment for Travel work, he
consults and reads the scenario, then he checks the reservation. If the reservation time arrives, he manipulates
and remote the travel work; during this stage each reservation is destined towards the server 2 (pcduino card).
If the reservation time elapses, the TP ends and the material resources are released for a future
reservation [7, 8]. Figure 2 display the architecture and technologies system.

Figure 2. Architecture and technologies system

3.

COLLABORATION IN THE PRACTICAL WORK OF ELECTRONICS ONLINE
Collaborative learning is defined as any learning activity carried out by a group of learners with a
common purpose, each being a source of information, motivation, interaction, mutual help and benefiting
each of the contributions of others. the synergy of the group and the help of a trainer facilitating individual
and collective learning [9,10].
3.1. The actors of an online collaborative work
3.1.1. The tutor
It is the one who has a coaching function for all teams during their training [11, 12]. It plays a
driving role, it can intervene at different levels, with various functions: in the conception and in the
elaboration of the contents, in the correction, where it is a matter of making the link between the content and
the learner and to build an evaluation from the productions of the latter, etc. The tutor is a mediator between
the learner and the tool, it gives the basic tools (method, rules of work) necessary for any task [13]. It is an
intermediary between the learner and the content of the course, it must be attentive to the working
arrangements of the learner and lead gradually to independent intellectual activity [14]. It helps the learner to
act and decide, he pushes him to find the keys to the situation and he guides him [15].
3.1.2. The learner
In the context of online collaborative work [16, 17], the learner is no longer the traditional learner
whose role is to memorize the knowledge transmitted by his teacher for a restitution on the day of the exam,
but he governs his teaching process [18]. learning by transforming information into knowledge and creating
interactions with other members of the group [19] . During the communication, the learner can be either a
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transmitter who must: to be listened to and to be understood: to express himself as succinctly as possible in
order to avoid encroaching on the expression time of the other members of the team, express yourself clearly
and accurately and use accessible language. He must also be a receiver who must, to listen well and
understand what the transmitter. Communicates: adopt a comprehensive attitude, let the other person express
themselves to the end, ensure the good understanding of the ideas emitted by the issuer by asking questions
or reformulating the ideas he has expressed and be sensitive to the issuer by trying to understand its reality
and perception of things [20, 21].
3.1.3. The moderator
The moderator is a person responsible, among other things, for coordinating tasks and assigning
responsibilities [22]. This actor has the power to influence the members of his team by his personal
characteristics: his qualities, his talents, his previous experiences, the type of personality that he possesses,
the beliefs to which he adheres and the attitude that he maintains to other members or to the work of the
group.He participates in the task and tries to maintain a good climate within the group, he strives to
influencepositively negative people, he frequently brings examples related to the purpose of work, he puts a
lot of effort to try to reconcile two people who adopt different points of view of each other [23].
3.1.4. The Secretary
As for the secretary, he must objectively note the words and ideas discussed during the meetings and
which will be used for the drafting of documents. Some teams feel that the secretary must produce a report
that is to say a summary or a detailed summary of each meeting. Other teams feel that this procedure is too
long and not very useful in view of the objectives pursued. In this respect, it is up to each team to establish a
modality that suits them according to their needs. Like the other members of the group (moderator, learner),
the secretary must actively participate in the group's discussion and work [24].
3.2. Elements of a collaborative work:
The three elements of collaborative work are: coordination, communication and the sharing [25].
3.2.1. The coordination
Coordination is about the effective organization of activities, people and resources to achieve a goal.
To better channel and coordinate the energies and activities of the group, three variables are to be controlled
by the teacher or by the learners: the task, the composition of the group and the animation
1. The task: Achieving a collaborative task means working together and helping each other to achieve the
goal that the group has set for itself by negotiating and taking into account everyone's expectations. The
composition of the group: It is a question of answering the following questions: what will be the size of the
group? Should we create homogeneous or heterogeneous groups? Which method should to use to divide
learners into groups?
2. Animation: In a collaboration in virtual mode, the animation of the collaboration activity is done mainly
through the forums: privileged places for discussion, work, socialization and coordination. It is usually the
guardian who is primarily responsible for the decisions to be made in animation matter.
3.2.2. Communication
It brings the learner to express ideas in order to share them with the group, to make connections
between the ideas expressed to allow the emergence of new ideas and to structure the ideas to give them
meaning and build knowledge.Coordination, together with communication, is one of the two cornerstones of
collaboration.
3.2.3. The sharing
Collaborative learning invites students to share, to build positive interdependencies and to engage in
common productions. Pedagogical sharing can take many forms: sharing of ideas, activities (learning,
teaching, evaluation of learning), teaching materials or pedagogical knowledge

4.

MODELING WITH UML
Modeling is of great importance in understanding and analyzing a process [26]. Thus, we proceed to
the modeling of the activities of the actors: tutor, learner, moderator and secretary. More specifically, three
models could be developed: tutor model, moderator model secretary member and moderator member model.
It is 3 models respect the general modeling to write in Figure 3. The difference will be in the actors and the
relation between them.
Modeling collaborative practical work processes in an e-learning context of engineering .... (Fahd Ouatik)
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4.1. Learner tutor model (Figure 3)
As shown in Figure 1, this model corresponds to a UML (Unified Modeling Language) activity
diagram showing two actors: the learner and the tutor. The main activities that this model uses are:
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Figure 3. Learner tutor model
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4.2. Model moderator secretary member (Figure 4)
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Figure 4. Model moderator secretary member
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5.

DIFFICULTIES MET IN THE FULFILLMENT OF THESE PROCESSES
The models presented in the previous section bring in as actors the guardian and the learner who can
be a simple member of the group, the moderator or the secretary. These various actors can meet certain
problems during the fulfillment of the processes such as:
a) Accelerated rhythm of the work so that the learner must every day be informed about what takes place in
the forum and to intervene there.
b) Necessity of an enormous work in an online training, asking for a big availability and not only for a halftime work.
c) Technical problems for certain learners, such as the bad control of the computing tools and the sciences of
the information and the communication in a general way.
d) Bad choice of the coordinator in certain cases .
e) Conflicts at the level of the on-line collaborative work which can have because of the differences of ideas
and points of view or the imbalance of the supplied efforts. They are a source of abandonment.
f) The isolation of the learner: in certain cases, the learner is alone and has practically no direct contact with
the other learners.
g) Lack of training of certain guardians or lack of coordination between them.
h) Problems of connection: it is the most important problem; he concerns the impossibility of connection, the
interruptions, the low flow, etc. Such problems can cause several discouragements.
i) Equipments no always available: the learners sometimes meet the problem of no availability of a
computer at their disposal in their workplace or at their home .
j) Deadlines granted for the discount of the works: for certain learners the duration assigned to the design of
the works can seem too short.
k) Complexity and volume importing certain courses which ask for many efforts in a very limited time.
l) Problem of groups: certain learners complain about the lack of dynamism within their group.
m) Presence of passive members within the groups.
n) Absence of synchronous tools in certain trainings.
o) Sometimes raised costs of training.

6.

CONCLUSIONS AND PERSPECTIVES
In conclusion, the modelling of the processes of collaborative work in the context of e-learning,
through diagrams of activities of UML, allowed to specify the roles played by the guardian, the learner, the
moderator and the secretary and to discover the various problems met during the fulfillment of these
processes such as educational problems and others of order technical. It seems interesting to spread the type
of study whom we made, by deepening the reflections made in the field of the distance teaching and that of
the on-line collaborative work, to model other educational or administrative processes. This work could be
even completed and enriched by the search for solutions to the various problems met during a collaborative
approach in a context of e-learning.

REFERENCES
N. Sousa, et al., “An Integrated Reusable Remote Laboratory to Complement Electronics Teaching,” IEEE
Transactions on Learning Technologies, vol. 3, pp. 265-271, 2010.
[2] S. Farah, et al., “Real-Time MicrowavRemote Laboratory Architecture,” Microwave Integrated Circuits
Conference (EuMIC), 10th European, 2015.
[3] M. Gericota, et al., “The EOLES project Remote labs across the Mediterranean,” 11th International Conference on
Remote Engineering and Virtual Instrumentation (REV), pp. 211-216, 2014.
[4] F. Ouatik, et al., “The EOLES project remote labs across the Mediterranean: an example of a successful
experience,” Proceedings of the 2017 International Conference on Smart Digital Environment, 2017.
[5] F. Schauer, et al., “Easy to build Remote laboratory with data transfer using ISES—Internet School Experimental
System,” European Journal of Physics, vol. 29, pp. 1-13, 2008.
[6] J. Cuadros, et al., “Educational Data Mining in an Open-Ended Remote Laboratory on Electric Circuits,” Goals and
Preliminary Results, EDM.
[7] M. Albu, et al., “Embedding Remote Experimentation in Power Engineering Education,” IEEE Trans. on Power
Systems, vol. 19, pp. 139-143, 2004.
[8] M. Tawfik, et al., “Virtual Instrument Systems in Reality (VISIR) for Remote Wiring and Measurement of
Electronic Circuits on Breadboard,” IEEE Transactions on Learning Technologies, vol. 6.
[9] M. Phanupong, et al., “Prediction of Student droput using personel profile and data mining aproch,” Intelligent and
Evolutionary Systems, pp. 143-155.
[10] R. Conjin, et al., “Predicting Student Performance from LMS Data: A Comparison of 17 Blended Courses Using
Moodle LMS,” IEEE Transactions on Learning Technology.
[1]

Indonesian J Elec Eng & Comp Sci, Vol. 16, No. 3, December 2019 : 1464 - 1473

Indonesian J Elec Eng & Comp Sci

ISSN: 2502-4752



1473

[11] J. Garcia-Zubia "Empirical Analysis of the Use of the VISIR Remote Lab in Teaching Analog Electronics," in
IEEE Transactions on Education, vol. 60, no. 2, pp. 149-156, May 2017. doi: 10.1109/TE.2016.2608790
[12] R. Hubscher “Assigning Students To Groups Using General And Context-Specific Criteria’’ published in IEEE
Transactions On Learning Technology
[13] N.Ben Amor , S. Benferhat,Z. Elouedi ‘’Naive Bayes vs Decision Trees in Intrusion Detection Systems’’ in ACM
Symposium on Applied Computing, 2004.
[14] C. Lakshmi Devasena, T. Sumathi , V. Gomathi , M. Hemalatha ‘’Effectiveness Evaluation of Rule Based
Classifiers for the Classification of Iris Data Set’’ Bonfring International Journal of Man Machine Interface Speci
al Issue, vol. 1, December 2011.
[15] J. Lu, D. Wu, M. Mao, W. Wang , G. Zhang ‘’ Recommender system application developments: A survey’’.
Decision Support Systems 74, 12-32.
[16] M.erdt , A. Fernández , C. Rensing ‘’Evaluating Recommender Systems for Technology Enhanced Learning: A
Quantitative Survey’’ Published in IEEE Transactions on Learning technology
[17] A. Fidalgo, M. Gericota, D. Barataud, G. Andrieu, R. De Craemer, M. Cristea, A. Bena-chenhou, M. K.
Bouchlaghem, P. Ferreira. The EOLES project remote labs across the Mediterranean. Proceedings of the REV
2014 Conference, Porto, Fév. 2014, pp. 211 - 216..
[18] Said Farah, Abdelhalim Abdelhalim, Guillaume Neveux, Denis Barataud, Guil-laume Andrieu, Thomas Fredon.
Multi-User and Real-Time Flexible Remote La-boratory Architecturefor Collaborative and Cooperative
Pedagogical Scenarios. International Journal of Online Engineering iJOE 12(4), pp. 33-36 (2016).
[19] J. García-Zubia, P. Orduna , I. Angulo, J. Irurzun and U. Hernández. Towards a Distri-buted Architecture for
Remote Laboratories. International Journal of Online Engineering iJOE, Vol. 4, : REV2008, July (2008).
[20] Noor Hida Natrah Aziz, Haryani Haron, Afdallyna Fathiyah Harun. Components of Participatory Engagement
within E-Learning Community. Indonesian Journal of Electrical Engineering and Computer Science Vol. 12, No.
2, November 2018
[21] Akibu Mahmoud Abdullahi, Mokhairi Makhtar, Suhailan Safie. The patterns of accessing learning management
system among students. Indonesian Journal of Electrical Engineering and Computer Science Vol. 13, No. 1,
January 2019
[22] Akmal Akmal, Taqwa Hariguna “Assessing Students’ Continuance Intention in Using Multimedia Online
Learning” TELKOMNIKA Telecommunication, Computing, Electronics and Control Vol 17, No 5.
[23] Magrizef Gasah, Nurul Hidayah Mat Zain, Aslina Baharum ”An approach in creating positive emotion for
children’s e-learning based on user interface design“ Indonesian Journal of Electrical Engineering and Computer
Science Vol. 13, No. 3, March 2019
[24] Sfenrianto Sfenrianto, Ellen Tantrisna, Habibullah Akbar, Mochamad Wahyudi “E-Learning Effectiveness
Analysis in Developing Countries: East Nusa Tenggara, Indonesia Perspective” Bulletin of Electrical Engineering
and Informatics Vol 7, No 3 September 2018
[25] Issam Matazi, Rochdi Messoussi, Salah-Eddine Bellmallem, Ilham Oumaira, Abdellah Bennane, Raja Touahni “
Development of Intelligent Multi-agents System for Collaborative e-learning Support” Bulletin of Electrical
Engineering and Informatics Vol 7, No 2 2, June 2018
[26] Sujit Kumar Bhuyan, Prakash Kumar Hota, Bhagabata Panda “Modeling and Simulation of Grid Connected Hybrid
Energy System and its Fault Analysis” International Journal of Power Electronics and Drive Systems Vol 9, No 2
June 2018

Modeling collaborative practical work processes in an e-learning context of engineering .... (Fahd Ouatik)

