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Abstract—The E-Learning, model, based on learner’s activity, can provide proof for competence
assessment. Such models are the foundation for learning and teaching support, such as adaptation,
assessment, competence analysis, recommendations and so on. This paper describes a method for
analysing the learning processes that takes place in a computer-supported collaborative learning (CSCL)
environment. Our approach is based on tracking the interactions between learners within groups and on
a three-dimensional model that includes a participative, an interactive and an affective dimension. The
exploitation of these traces can serve three main purposes: the evaluation of the quality of the process, the
monitoring of student’s performance in real time and the assessment of collaborative learning
performances. In this study, the importance of a good climate of trust and affection in promoting
teamwork is presented. In addition, a set of indicators is obtained by tracking course learner’s behaviour
within the learning environment. The findings of an empirical study of 14 work-based teams are
discussed. The results can benefit to the tutor by providing him the opportunity to rebuild the working
groups based on the stable and variable characteristics of learners.
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I. INTRODUCTION

Usually, courses in online learning platforms are structured in various phases. In each phase, learners are
required to engage in collaborative activities aimed at producing the work requested by their tutors. In order to
do so, they will need to discuss, collaborate, negotiate meanings and finally reach an agreement in order to reify
a shared product that is the expression of the group’s achievements. However, tutors often struggle to track
learners/groups progress or to detect learners/groups experiencing difficulties [1]. In order to have a deep
understanding of the learning process, tutors are required to go beyond the surface level of interactions in order
to understand the social and the cognitive processes involved. As computer conferencing systems usually record
and maintain a history of the events occurring during the learning process, a wealth of information that can be
analyzed is available.

Several research studies over the last decades are leaning towards the track analysis in online learning
environments. The main objective of this research is to guide tutors to interpret the learner’s activities in e-
learning situations, by exploiting and analyzing the traces and providing knowledge on the activities, which we
call learning indicators. These indicators help to understand and monitor learning in order to help tutors and
offer them the opportunity to rebuild the working groups accusing difficulties based on the stable and variable
characteristics of learners.

Unfortunately, in our last study [1], some learners did not produce nothing due to an absence of a cohesion in
the group. These include the problems of the affective dimension of learners, convergence problems and those
of perception of the group. All these factors can negatively affect the process of discussion, sharing and
collaboration. According to these problems, it is strongly recommended that the organizational culture, which
behavior and promotes trust should be encouraged in teamwork by elaborating sociograms in order to have
information about emotional states, feelings and learners affects.

The second section provides a view of the motivations that led to this work. Some related works that have
been achieved in the same context are discussed in the third section. The fourth section introduces the approach
and the methodology intended. Finally, the experimental results, which validate this approach, are provided in
the last section.

DOI: 10.21817/ijet/2017/v913/170903049 Vol 9 No 3 Jun-Jul 2017 1734



ISSN (Print) :2319-8613
ISSN (Online) : 0975-4024 M. Salihoun et al. / International Journal of Engineering and Technology (IJET)

Il. MOTIVATIONS

The traces have become the essential support to the observation of activities within an ITS. However, in
many ITS environments, different actors (e.g. designer activity, tutor, learner, etc.) may be concerned by the use
of traces and their exploitations. The goals of observation and the exploitation of traces of interactions are
different depending on the category of each actor and the roles they have. In this paper, we will focus on the
concept of traces as observation support for the teacher-tutor.

Several research studies have focused on the ITS, and raised the lack for awareness of activity by the tutor
compared to the learner's activity [3][4]. These studies show that in such environments, the tutor usually gets
much less information on the progress of the session than in a classic learning situation. On the one hand, the
teacher has great difficulties to perceive the activity and to detect learners and working groups that are in
difficulty. On the other hand, items from the perception of activity can be used by the teacher from the traces
that are very variable and are often linked to the goal of the educational activity being observed. For example,
recovery of information related to learner's performance (e.g. number of exercises completed, a score obtained
in QCM) can help the tutor to identify difficulties encountered by learners or any malfunctions compared to the
expected evolution the session [5]. Also, by elaborating sociograms, tutors can measure the cohesion of a group
learning and assess the degree of collaboration and trust within these groups to see if learners collaborate in the
best possible way [6][7].

The exploitation of interaction traces left by students in the Intelligent Tutoring System and the development
of indicators are able to help the tutor to follow up the activities of his learners. Group formation often occurs in
a random or according to criteria set by the tutor, so this sometimes leads groups are not homogeneous, hence
the neglect and isolation of learners during training.

I11.RELATED WORKS

Several research studies have focused on visualization techniques and applied this in various domains [8],
including automotive industry [9] and finance [10]. In this paper, we focus on the Intelligent Tutoring System
(ITS) domain. The literature on ITS has several platforms and tools for the use of individual and collaborative
learning, for example:” Hardy et al. [11] visualize the path taken through resources. These visualizations are in
essence directed graphs, with nodes representing pages and edges representing access between pages. GISMO
(Graphical Interactive Student Monitoring System for Moodle) [12] visualizes accesses to a course and its
resources. Among others, the application relies on a simple matrix visualization of student names and resource
names to represent resource accesses. CAMera [13] analyzes user activities and provides simple metrics of
events, such as mouse clicks. The system relies on Contextualized Attention Metadata (CAM) [14] that captures
user interactions with tools and resources. Moodog [15] visualizes metrics of students’ online learning activity
logs in Moodle using bar charts. In addition, SAM project [16] analyzes user events to extract indications of the
time learners have spent on learning activities. It provides visual analysis of time learners spent on learning
activities and document use statistics enabling more analysis that is detailed.

Other indicators are qualitatively interpreted as Martinez [17] in which they interpret the indicator of the
density of the social network by histograms. Gagnon [18] provide a conceptual framework that integrates and
measure the affective dimension in a pedagogical training. Sugawara and Arai [19] have developed a
visualization module, named Collabo-MAP, which provides NetCommons with a tool for graphically mapping
student-student and teacher student interactions in online forums. Other research studies are also used to
calculate indicators using quantitative data [20] such as the calculation of cohesion and centrality in social
networks and discussion forums. Jaillet [21] offers the tutor, via his platform ACOLAD, a tool that provides
information on a triplet of the activity (presence, availability, participation). Santos [22] provide a tool, which
performs calculations starting from the interactions and the degree of involvement of each learner in training.

All these studies show the importance of methods and the context of the development of indicators from
traces of interactions related to the learning activity. Our approach focuses on finding a better climate of trust
and affection in promoting teamwork by elaborating sociograms and analysing traces. Also to produce and
exploit indicators in order to help and assist tutors to rebuild the groups are not homogeneous.

IV.METHODOLOGY

Five generic social plans were identified by Dillenbourg [23] that structure or influence learning activities:
the individual plan, the group plan, the class plan, the community plan and the world plan. The individual plan
refers to solo activities. The group plan refers to activities in small groups that allow direct collaboration among
all participants. The class plan includes activities that involve all participants from the same course. The
community plan involves actors from other classes or courses on the same topic. Finally, the world plan refers to
actions that involve unidentified actors, such as visitors of a public web-journal. Information of different social
plans can support self-assessment activities in TEL as identified by Glahn, Specht and Koper [24].
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Our methodology is based on the study of traces as observation support for the teacher-tutor left in the online
learning platform, specifically the discussion forum and the internal mail. In this context, several indicators can
be built to observe and operate participative, interactive and affective processes implemented. Indeed, exploiting
traces allows building several types of indicators [25][26].

The three-dimensional model proposed in this paper does not compulsorily imply the use of all three
dimensions: depending on the specific aims of the analysis, one may decide which dimensions are most relevant.
For example, when a tutor is monitoring the learners’ level of participation, he or she is most likely to be
interested in the participative and the interactive dimensions. On the contrary, all the dimensions are worth
investigating when the purpose is to validate the overall learning experience.

In our last study, we have eliminated the affective dimension of our typology, because the exploitation of
traces of interaction during a learning activity does not inform directly about the emotional state and the feelings,
which affect learners. The last experiment results show that some learners may produce nothing if there is an
absence of cohesion within their groups. These issues include the affective dimension of learners, convergence
problems and perception of the group [2]. All these factors can negatively affect the process of discussion,
sharing and collaboration.

A. The Affective Dimension

In social environments, there are affective functions that intervene in building relationships within a group.
Empathy, emotions, motivations and relationship management are aspects that appear in a communication or
collaboration context. Affective indicators are seeking to characterize the more or less personal interaction. The
qualities and effective skills are involved significantly in building relationships within a group.

In order to investigate social presence, it is necessary to identify cues that demonstrate affection and
cohesiveness within communication acts. According to Hollander [27], people are bound by three possible
relationships: sympathy, antipathy and indifference. These relationships can be measured using a questionnaire.

Analysis of the results allows modeling a system (the group and its members). This system is established
from a questionnaire called the Sociogram.

The questionnaire for learners is based on three questions:
o Who is the first person with whom you would like to work?
e Who is the second person with whom you would like to work?
e Who is the person who you would not like to work with?
o The sociogram should be used in conjunction with training rules work teams:
o Above all, we decide the size of the groups.

o We begin by placing the isolated individuals, ideally with their first choice. Otherwise, they are placed
with their first two choices. Never put more than two isolated in each team.

o Then, we place the learners who received only one choice. If the choice is reciprocal, the learner is placed
with the individual who makes this reciprocity.

o We continue the distribution on the basis of learners who receive the smallest to the largest number of
choices. Ideally, we try to satisfy mutual choice first.

While Garrison et al. [28] include Interaction as an indicator of social presence; we agree with Henri [29] and
consider it worth addressing separately.

B. The Participative Dimension

Taking part in an online collaborative experience, the level of students’ participation in a learning experience
gives a rough but important indication of their involvement in the learning process. For this reason, investigation
of the participative dimension may help the tutor to tune the activities, inform the assessment procedures and be
used as a first element of the overall evaluation of the learning experience.

In our experimentation, we have implemented three categories of indicators needed to investigate the
participative dimension:

« Indicators of active participation, which include the number of messages sent by individual participants,
the number of documents uploaded, the number of chat sessions and forums attended, etc.;

« Indicators of passive participation, which include the number of messages read, the number of documents
downloaded, etc.;

« Indicators of continuity, which is the distribution of participation along time.
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C. The Interactive Dimension

In CSCL contexts, interaction refers to the relationships that participants build during the learning processes.
Dillenbourg [23] defines the degree of interactivity between pairs as reciprocal influences in the cognitive
process. From this point of view, an investigation of the interactive dimension should address aspects such as
cross-reference to others’ messages and documents or co-production of artefacts.

In our experimentation, we have implemented two categories of indicators needed to investigate the
interactive dimension and are drawn from quantitative and qualitative content analysis of messages and
documents exchanged by students during the learning process:

« Indicators of Passive participation before posting, which is the number of relevant messages read by a
student before posting his/her own, the number of documents downloaded before posting, etc.

« Indicators of References to other student’s messages, which is the number of answers to other student’s
messages, the number of implicit or explicit citations of other student’s messages, etc.

D. Data for tracking learning processes

In CSCL systems, the interactions between participants are usually recorded in an automatic way and are a
very important source of data. All the dimensions cited above, as well as their indicators, can be investigated by
the collection and manipulation of these types of data. They contain messages and documents exchanged, their
‘history’ (sending and reading timestamps, name of sender, name of readers, etc.) and log files. Other kinds of
data can be gathered through questionnaires, interviews, etc... In [30], data with quantitative nature can be
easily processed by means of statistical methods and tools. Otherwise, in [31], data can be determined by
quantitatively elaborating the results of qualitative analysis of textual data.

Examples of raw data are: the number of sessions for each participant (with starting and ending time), the
number of messages sent (sorted according to participant, area/conference, given periods, etc.), the size of
messages sent by each participant, the number of messages read by each participant, the number of threads
activated by students and by tutors, the number of produced documents, the number of chats, etc.

Online courses usually make use of CMC platforms with a client-server architecture: participants use a client
application (a web browser or some proprietary application) to connect to a centralized server program, which
relies on a database to provide access to messages, user directories, discussion areas, etc. (e.g. Centrinity
FirstClass, http://www.centrinity.com/; Moodle, http://www.moodle.org/). Server programs record significant
events in log files, which are the most widespread method of collecting raw data.

Tracking of raw data and subsequent analysis of log files—this is usually carried out by means of specialized
software (e.g. Nihuo Web Log Analyzer, http://www.loganalyzer.net/; Web Log Expert,
http://www.weblogexpert.com/; Visitors, http://www.hping.org/visitors/; Web Log Explorer,
http://www.exacttrend.com/WebLogExplorer/)—is often used by tutors for gaining on-the-fly information about
the participative dimension (e.g. summarizing participation to identify inactive students or lurkers, providing
personalized feedback, supporting meta-cognitive reflection, and so on).

In our case, data collection was limited to the extraction of information from the Moodle database, log files
and the development of quantitative indicators mentioned before, but also to safeguard the jobs posted by
learners at the end of their learning processes.

V. EXPERIMENTATION
A. Research Subjects and Period

This experimentation enters into the curriculum of studies in the first year at the Moroccan School of
Engineering Sciences in Rabat. The experimentation was an opportunity to make learners remotely achieve via
distance learning platform Moodle [32] a common project, in connection with the Object Oriented Programming
in C++. This work lasted ten weeks coinciding with the end of the course during the two last weeks. This time,
we chose to stimulate students to do online work only.

B. Tools disposed in platform
The project was conducted on the Moodle platform. Learners had at their disposal:

e A detailed description of the specifications of the project. (The general context of the project, the
functional and technical description, the resources and the time of implementation, etc...).

e Online resources on the Moodle platform (lectures, articles, tutorials and corrected practices, Internet
links, etc...).

e A structured forum for each group where learners can discuss different tasks.
e An area of synchronous chat for each group.
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C. Constitution of groups

The 84 persons involved in this experiment were students of the first year option: Computer and Networks
Engineering, of the Moroccan School of Engineering Sciences in Rabat. They were divided into teams of 6
members. Learners have all followed a traditional course of Object Oriented C++ programming. The project
was set according to the specifications provided by the tutor. The work that these learners had to carry on the
Moodle platform was taken into account in their final grade on the “C++ OOP” module.

During the experiment, the groups were not formed in an arbitrary way. The learners were free to choose
whom to work with. There exists a subjective element to take into account. If, in a class, we can form groups
composed of members who get along with each other, this affinity will probably improve the morale of the
whole class and thus its productivity. The composed groups will use less energy in debating during their internal
interactions.

The learners had at their disposal a questionnaire to be submitted to the tutor. The questionnaire contained
three questions cited previously.

D. Questionnaire results
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The learner’s responses to the questionnaire allowed us to construct a sociogram and groups that should be
used in conjunction with training rules work teams cited before. Fig 1. Show us the relation between learners
who had a mutual choice in the first question. (Who is the first person with whom would you like to work?). Fig
2. Shows us the relation between learners who had a mutual choice concerning the second question (Who is the
second person with whom you would like to work?). Fig 3. Shows us the relation between learners who had a
mutual choice concerning the last question (Who is the person who you would not like to work with?).

Based on the rules of formation of working groups, the distribution of learners on groups is shown in Table 1.
E. Evolution of groups

The first crucial remarks that are valid for all groups is that during the three first weeks, learners often log in
to the platform and participate in the discussion forum and chat sessions following the indicators: “Distribution
of participation along time”, “Number of chat sessions” and “Number of forums attended”. This period did not
see much sharing and document submissions on the forums of each group, as shown in the indicators: “Number
of documents uploaded” and “Number of documents downloaded”. From the fourth week, we have seen a large
number of messages exchanged on the forums and the internal mail of each group as shown in Table II and
described in Figure 4. Thus, we could detect learners who can play the role of leaders in their groups based on
the indicators: “Number of answers to other student’s messages”, “Number of messages sent by individual
learners” and “Number of documents shared”.

TABLE I. The distribution of learners in groups according to the result of the sociogram

Groups Members

Group 1 Hamza B. — Otman H. — Ali E. — Mohamed M. — Youssouf T. — Imane B.
Group 2 Mounssif G. — Abdelkrim S. — Mohammed K. — Kaoutar B. — Fatima T. — Soukaina C.
Group 3 Hossam E. — Meriem T. — Meryem S. — Mehdi B. — Imane E. — Ismail K.
Group 4 Nouha E. — Amine A. — Hicham E. — Mountasser T. — Hamza C. — Achraf A.
Group 5 Nouhaila T. — Nada E. — M’hammed T. — Ahmed H. — Badr T. — Mehdi G.
Group 6 Zainab D. — Nasreddine L. — Zaid L. — Abderrahmane R. — Yassir Q. — Iliass L.
Group 7 Lyna L. — Ibtissem L. — Soukaina K. — Marcel M. — Hamza R. — Hamza A.
Group 8 Yassine M. — Reda E. — Youness O. — Fatima C. — El Mehdi J. — Grace N.
Group 9 Majda T. — Abdallah T. — Mehdi Z. — Marouane B. — Sohaib A. — Taha S.
Group 10 Yassine Z. — Abdelhadi Z. — Mouhcine M. — Khalid H. — El Mehdi Z. — Rhita D.
Group 11 Koniba F. — Tefela I. — Rabab B. — Ghita N. — Khalid E. — Anas R.
Group 12 Habiba C. — Wail J. — Ayoub L. — Mohamed E. — Amine O. — Ahmed Z.
Group 13 Aissam B. — Oussama I. — Chaimae E. — Mustapha A. — Youssef H. — Marwan B.
Group 14 Narjiss M. — Kawtar R. — Ismail B. — M’hamed E. — Azzeddine A. — Amjad J.
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TABLE II. The Number of messages exchanged and documents shared for each group during the first five weeks

Groups Week 1 Week 2 Week 3 Week 4 Week 5
Group 1 3 2 1 7 6
Group 2 2 3 2 5 9
Group 3 2 5 4 6 11
Group 4 1 4 6 8 7
Group 5 4 3 3 6 10
Group 6 | 4 2 9 9
Group 7 6 7 2 11 6
Group 8 1 4 1 9
Group 9 2 1 2 8 11
Group 10 2 3 5 10 6
Group 11 4 2 7 9 8
Group 12 6 3 4 6 6
Group 13 1 4 1 9 6
Group 14 3 2 3 11 8
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Fig. 4. The Number of messages exchanged on the forums and the internal mail for each group

Based on the three last indicators, it was found that learners as: (Marcel M. & Hamza R., Group 7); (Koniba
F. & Ghita N., Group 11); (Meriem T. & Imane E., Group 3); (Amine A. & Achraf A., Group 4); (M’hammed
T. & Badr T., Group 5); (Abdelhadi Z. & Rhita D., Group 10); (Narjiss M. — Kawtar R, Group 14); dominate
and monopolize the interactions (with a percentage of 60%) in their groups and share a lot of information with
their colleagues. These students play the role of orchestrators within their groups. Figure 5 shows us the
performance of all groups by calculating the average of quantitative indicators cited above. The histogram
indicates that there is heterogeneity within some groups, especially the groups 1, 2, 8 and 13.

F. The reconstitution of groups

By the end of the fifth week, we have made a new reconstruction of the groups considering the heterogeneity
of some of them. The constitution was done in an automatic manner according to our algorithm [33]. Each
group will have an average following quantitative indicators that we have exploited. The idea of this algorithm
is to swap the learners between groups until the standard deviation of the average of the group tends to 0. Once
the new groups are built, we observed the evolution of and collaboration between learners. Table IV shows the
distribution of learners after the reconstitution of groups.

The first observation that we made during the last three weeks is there has been a lot of participations in the
forum and a considerable number of shares and documents deposited in the forum and the internal mail by each
group as shown in Table III and described in Figure 6. We also noticed that the leaders have played well their
roles of orchestrators within their groups. This observation is the result of a comparison of the performances of a
few learners before and after reconstitution of groups.
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Fig. 6. Number of messages exchanged on the forums and the internal mail for each new group

TABLE III. The Number of messages exchanged and documents shared for each group during the five last weeks

Groups Week 6 Week 7 Week 8 Week 9 Week 10
Group 1 3 4 10 9 8
Group 2 2 6 9 11 9
Group 3 3 5 9 13
Group 4 4 3 9 11 7
Group 5 2 3 11 7 10
Group 6 2 2 7 9 9
Group 7 3 3 5 9 7
Group 8 5 4 6 6 9
Group 9 4 6 8 9 12
Group 10 3 2 9 11 6
Group 11 4 4 11 9 8
Group 12 6 6 7 6 9
Group 13 2 3 9 11
Group 14 3 4 10 11 7

DOI: 10.21817/ijet/2017/v913/170903049 Vol 9 No 3 Jun-Jul 2017 1741



ISSN (Print) :2319-8613
ISSN (Online) : 0975-4024 M. Salihoun et al. / International Journal of Engineering and Technology (IJET)

TABLE IV. The distribution of learners on groups according to the result of the sociogram

Groups Members

Group 1 Badr T. — Hamza B. — Otman H. — Ali E. — Mohamed M. — Imane B.

Group 2 Hamza R. — Abdelkrim S. — Mohammed K. — Kaoutar B. — Fatima T. — Soukaina C.
Group 3 Imane E. — Hossam E. — Meryem S. — Mehdi B. — Fatima C. — Ismail K.
Group 4 Achraf A. — Nouha E. — Hicham E. — Mountasser T. — Iliass L. — Hamza C.
Group 5 M’hammed T. — Nouhaila T. — Nada E. ~Ahmed H. — Youssouf T. — Mehdi G.
Group 6 Amine A. — Zainab D. — Nasreddine L. — Zaid L. — Abderrahmane R. — Yassir Q.
Group 7 Marcel M. — Lyna L. — Ibtissem L. — Soukaina K. — Mounssif G. — Hamza A.
Group 8 Meriem T. — Yassine M. — Reda E. — Youness O. — El Mehdi J. — Grace N.
Group 9 Kawtar R. — Abdallah T. — Mehdi Z. — Marouane B. — Sohaib A. — Taha S.
Group 10 Rhita D. — Chaimae E. — Yassine Z. -Mouhcine M. — Khalid H. — E1 Mehdi Z.
Group 11 Koniba F. — Tefela I. — Rabab B. — Khalid E. — Amine O. — Anas R.

Group 12 Ghita N. — Habiba C. — Wail J. — Ayoub L. — Mohamed E. ~Ahmed Z.
Group 13 Abdelhadi Z. — Aissam B. — Oussama I. — Mustapha A. — Youssef H. — Marwan B.
Group 14 Narjiss M. — Ismail B. — M’hamed E. — Majda T. — Azzeddine A. — Amjad J.

G. Debate on the Research Results

The study we presented shows that learners had to work remotely via an online learning platform. In the
absence of a tutor who can direct and guide them, they have the challenge and were able to manage this new
learning situation. These learners have used virtual interactions and exchanges in a discussion forum and
internal mail to ask for help, explain, share and learn in order to provide a final work.

Some learners may produce nothing if there is an absence of a cohesion in the group. This lack of cohesion
includes the absence of a leader in the group who is defined here as one who fosters a collaborative environment
among the group, helps members assess and improve upon their collaboration, monitors the members’
participation, provides process structure in discussions and directs the sequence of activities. All these factors
can negatively affect the process of discussion, sharing and collaboration (Group Case 1,2 & 13) before the
reconstitution of groups.

Figure 7 shows the performance of all the new groups by recalculating the average of quantitative indicators
cited above. The histogram indicates that there is an improvement and an evolution compared to the first
constitution of groups. It shows also that there is some kind of stability and homogeneity between groups, this is
due to the role played by the presumed leaders, especially vis-a-vis the learners (Badr T., Hamza R. &
Abdelhadi Z.)

H Groupl EGroup2 HGroup3 Group4 B Group5 B Group6 M Group7

B Group 8 MGroup?9 EGrouplO®WGroup 1l M Group 12 ¥ Group 13 ¥ Group 14

608 741 7% 727 723 54, 751 724 748 749 748 749

Fig. 7. The Average of quantitative indicators of each group in the last five weeks
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VI1.CONCLUSION

Designers, researchers and tutors are usually involved in the analysis of data gathered at the beginning,
during or at the end of learning processes with the aim of gaining a better understanding of the process itself.
Tutors are more interested in capturing each single student or group’s performances during the course, usually
for monitoring and assessment purposes. This analysis must be performed in real time to allow prompt
intervention.

Our work aims to find a cohesion and a significant motivation within a group through an online learning
platform. This homogeneity can only be built if learners have the prerequisites for remote collaborative work.
Moodle platform allows the learners to behave in the same way as face-to-face learning situations and have the
same behavioral patterns as those adopted in the conventional group (planning questions, answers, clarifications
and comments). The number of chat sessions, of forums attended, of documents uploaded and downloaded, of
answers to other student’s messages and of messages sent by individual learners can lead to fruitful
collaboration, which is synonymous with good quality work. Such indicators allow to detect learners and groups
who face difficulties and give an idea about learners who can play the role of a leader within a group.

This work allowed us to test our algorithm from a functional and technical point of view and also identifies
real variables from a collaborative online learning. It also allowed us to evaluate several indicators proposed for
this experiment and based on three-dimensional model that includes a participative, an interactive and a social
dimension.

To conclude, even if the approach proposed here may assist the tutor to rebuild the groups that face
difficulties, new indicators should be worked out not only to enrich our approach, but also to pursue different
analysis objectives and suit different learning contexts.
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