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Abstract. The paper presents an evaluation method for e-learning platforms,
based on different types of measurements collected in logs of interactions dur-
ing learning sessions, and on the analysis of collaborative learning activities
performed using social networks visualization of the relations established
among users during the experiments. The evaluation was used to highlight the
ease of access to different platforms' resources in two case studies: Sintec and
Moodle. Problems encountered during the evaluation and possible solutions to
be considered in future work (in the FP6 Cooper project) are also presented.

1   Introduction

In order to evaluate the environments to be used for e-learning, a number of criteria
have been defined (e.g. [9]). Two major approaches may be identified:  evaluate the
platform's capabilities [4], [5] and evaluate its actual usage in a real working envi-
ronment by analyzing the learners' behaviors and results [11], [13], according to
given benchmarks [12]. The second approach is very important in the context of
communities of practice and collaborative e-learning environments, where the
evaluation should mainly determine the ease of access to shared resources, and the
support offered to collaborative activities. Following these ideas, the paper presents a
comparative evaluation of the usage of two learning environments, based on analysis
of time and frequency aspects and logs and on visualization of social networks. The
first is the rather well known Moodle environment (http://moodle.org). The second is
the knowledge-based collaborative learning system Sintec [15], developed at the Na-
tional Center for Information Technology (NCIT) in the University “Politehnica” of
Bucharest (UPB).

The paper is organized as follows. Section 2 presents the evaluation of the two
platforms using logs analysis from time and frequency perspectives. The analysis
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aims to find how effectively are the learners using the platforms and to possible iden-
tify some improvements. Section 3 presents an evaluation of platforms' collaborative
tools, based on visualization of social networks. The problems identified during the
experiments, some possible solutions, and several conclusions for improving the
evaluation method are reported in Section 4.

2   Evaluation using time and frequency-based log analysis

In our experiments, we were interested to evaluate the ways actors (students,
teachers, editors) are using the Sintec and Moodle platforms, and to derive some
reference results that could be used in the comparative analysis with other platforms.
We will firstly consider the differences between the way Sintec and Moodle were
used for reading the learning documents on the web. These differences are due to the
following factors: (1) in Sintec, the learning materials were all uploaded from the
start of the class, while in Moodle, the materials were uploaded gradually; (2) in
Moodle, students and teachers used also the collaborative tools, while in Sintec they
did not. Using the log records of the activity of 69 students for Sintec and 248 stu-
dents for Moodle, several indicators (discussed also in [10]) were computed. It is
remarkable that, even if the number of indicators was not high and some of them
were not available on both platforms, several conclusions can be drawn about the
way platforms were used.

Table 1. The most important evaluation indicators for the Moodle and Sintec experiments
(“NA“ – not available – means that the indicator couldn't be calculated because the logs
weren't explicit enough or because the feature wasn't used for teaching that course)

Indicator Moodle Sintec
Average time spent / page (seconds) 61 21.24
Median of the times spent per page 45 NA
Average time / session 297 1635
Median of the times spent / session NA 952
Average time spent on the platform  (seconds) 13571.5 4466
Relative frequency of the home page 33% 23.3%
Average number of hits / page 409 284
Percentage of users that posted in forums 0.564 NA
Number of posts / user 2.02 NA
Number of posts / topic 1.74 NA
Length of reply (words) 28 NA

The average time per session was influenced by the way course materials were
loaded on the platforms. It reflects the fact that, in Moodle, where the materials were
uploaded incrementally, the students accessed more often the web site. They logged
once a week to download or read the newest materials, while on the Sintec platform
they mostly downloaded all the materials at once. This indicator together with the
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number of logins can suggest how to improve the process of posting resources on
the learning platform. It is better to post resources periodically in order to encourage
students to log in more often, be more active in the class, use more intensively the
communication tools, and easier stay in touch with the latest news posted by the tu-
tors.

The time spent per page was strongly affected by the relative frequency of ac-
cessing the home page. The value of this indicator (relative frequency) is extremely
high. It shows that users had troubles with using the interface, because they had to
return too often to the home page in order to find another page of interest. This is
also showed by the combination between the average time spent per page and the
median of the times spent per page. This difference shows that there are many in-
termediate pages browsed very fast by the user just in search for relevant pages.
These indicators also suggest possible improvements in the platform. For example,
the results show that the resources need to be re-organized in a different way. One
solution would be the use of a tree-menu to allow most of the resources to be ac-
cessed from one page or from a few pages. Another way to improve these indicators
is also the integration of a recommender system to lead directly to the page of inter-
est.

In the experiment with Sintec, no logs of the collaborative tools were recorded
and, therefore, no such indicators were computed. In the case of Moodle, the forum
collaborative tools were available to students but their use was not mandatory or even
rewarded. The very small number of posts per user and especially the number of re-
plies shows that the students preferred alternative communication channels. Even so,
the average length of the posts shows that the replies given were rich in content.

In conclusion, even if users have used the 2 platforms differently, by using the
methodology and the proposed indicators, we could draw an important number of
conclusions.

3   Evaluation of collaborative tools using visualization techniques

Several techniques may be used for analysing the activity of the users in a forum, for
example, sorting messages by author, date, and subject. Another approach is focus-
ing on the convergence of the multiple threads that characterizes the weaving mes-
sages (this model is used in the Moodle’s forum).

Graphical visualization techniques are extremely useful in various domains. Such
an approach may be used also in the evaluation of collaborative tools. The idea is to
generate a graphical view representing the social network [14] of the collaboration
starting from the usage logs of a VLE (Virtual Learning Environment).

The social network depicts actors’ relationships and presents a perspective of their
social context. The nodes of the network represent actors (teachers and students) and
the arcs represent the interaction between them. This type of network is essential for
understanding social dynamics [14].

In our approach, the graphical representation of the social networks was generated
from the Moodle logs using the Graphviz tool (http://www.graphviz.org/). Figure 1,
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which illustrates the social network of one of the forums, represents some actors who
interact through messages: they initiate a thread or post reply-messages in that
thread. There are five actors that had at least three reply-messages from the others.
Their nodes are grey-filled. In our scenario, the actor with the id “2” is a teacher. He
started a thread and many other actors responded to that message. A reply message
from an actor to another actor’s message is represented through an oriented edge
from the first one to the second one.

Fig. 1. View of a part of a social network, generated from the logs of the Moodle’s forum.
Dotted lines represent one message (reply), normal lines represent two or three messages
(replies), and bold lines represent a number of messages (replies) greater than four.

For analysing the social network generated from the Moodle’s logs, we considered
several indicators. First, we used the “location” of the actors in the network, measur-
ing the centrality of a node [2]. This feature helps to determine the importance or
prominence of an actor in the network. In our scenario, the node with the id  “2”,
which is a teacher, has an important role in the graph. He initiates threads, posts
messages and reply messages to the others. There are other nodes, coloured in grey,
which have an important activity in the forum. We will see below how centrality and
centralization help to analyse if there are “strong” connected teams among the stu-
dents and the important role of the teacher in the communication process.

Table 2. The most important indicators for the actors in the social network in Fig-
ure. 1

Indicators/Actors 2 8 14 32 68
Centrality 17 3 3 5 3
Density 0.85 0.15 0.15 0.25 0.15

Density represents other indicator, describing the general level of cohesion in a
social network or the number of different people the actor interacts with [2]. The
average density being low shows that students do not interact within the platform.
Density is higher for the teacher meaning he keeps in touch with his students.

Another aspect of social networks that we found useful for our evaluation is net-
work reach [1]. It is important for social aspects to see if an actor gets the informa-
tion directly from the main actors (teachers, project managers) or if this information
is got indirectly from peers. In our scenario, the length of the largest path is two, but
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the predominant path has the length one. This means that students interact directly
with the teacher, and that, either they do not ask questions to peers, or there is no
other competent peer to answer their questions or problems.

One challenging task is to select the most relevant peers and their appropriate an-
swers for an actor, which has a problem to solve. In [6], problems like “what is rele-
vant?” or “to how many peers should we send the query to achieve optimal results?”
are studied and three criteria of selection rose: connectivity-based selection, reputa-
tion-based selection, similarity-based selection.

To achieve the goal of selection of a competent peer, we need to compute another
indicator, centrality eigenvector [3]. This metric, used in [8] for web page ranking,
and studied in [7] for trusted e-mail addresses, is very difficult to apply to the actors
in our approach. For example, if a page links to a good (trusted) page, it is a candi-
date for having a high rank as well [8], but in our case, if an actors replies to an ac-
tor with a high rank (maybe teacher) means nothing. However, if a highly ranked
actor replies to a normal actor, he might be a candidate for achieving a greater rank.
In our future work, we will include in considering these replies a semantic context,
which it will help actors to receive a greater rank and to become a competent peer.
As we have seen above, the teacher has the highest rank in our scenario and this
rank is built on the ranks of the other actors.

The centralization [16] of the network shows that the teachers communicated
well with the students but also shows that there aren't strong teams in the group of
students because the network is centralized around the teacher. This is confirmed by
the cohesion [16] indicator which shows that we can't identify groups larger than
three people, one of them being a teacher. That shows that the learning process was-
n't team-oriented or, if it was, the teams were not working well together or they were
not using the platform features.

In conclusion, the social networks can provide a large numbers of indicators that
offer information about the way students and teachers collaborate in the learning
process. These indicators can and might be correlated with indicators obtained from
questionnaires and logs.

4  Conclusions and future work

This paper presents the results of an ongoing research on the evaluation methods for
e-learning platforms. The evaluation proposed here is based on different types of
measurements collected in logs during learning experiments, and makes use of social
networks. The method could be used in the design and evaluation of e-learning plat-
forms. It is thought to be used in evaluating the Cooper platform that is a collabora-
tive, project-oriented e-learning environment under development in the STREP EU
project with the same name (http://www.cooper-project.org ). In this respect, one
important aim of our research is to establish a proper evaluation methodology, and to
gather data from other systems for a comparative analysis.

Another purpose of evaluating the usage of several e-learning platforms is to es-
tablish some benchmarks for the indicators we will measure in the Cooper platform,
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and to identify what other logging mechanisms are needed in order to obtain more
significant evaluation indicators.

An important aim of the evaluation is the improvement of e-learning environ-
ments by eliminating the detected drawbacks. As discussed above, one of the major
issues concerning Moodle is the long length of the paths that users followed to reach
a useful web page. The use of a Recommender Service (also a main idea of the Coo-
per project) would be extremely useful in providing shortcuts to different resources.
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