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ABSTRACT

Self-assessment is one of the crucial activities within e-learning environments that provide learners with

feedback regarding their level of accumulated knowledge. From this point of view, the authors think that
guidance of learners in self-assessment activity must be an important goal of e-learning environment
developers. The scope of the chapter is to present a recommender software system that runs along the
e-learning platform. The recommender software system improves the effectiveness of self-assessment
activities. The activities performed by learners represent the input data and the machine learning al-
gorithms are used within the business logic of the recommender software system that runs along the
e-learning platform. The output of the recommender software system is represented by advice given to
learners in order to improve the effectiveness of self-assessment process. The methodology for obtaining
improvement of self-assessment is based on embedding knowledge management into the business logic
of the e-learning platform. Naive Bayes Classifier is used as machine learning algorithm for obtaining
the resources (e.g., questions, chapters, and concepts) that need to be further accessed by learners. The
analysis is accomplished for disciplines that are well structured according to a concept map. The input
data set for the recommender software system is represented by student activities that are monitored
within Tesys e-learning platform. This platform has been designed and implemented within Multimedia

Applications Development Research Center at Software Engineering Department, University of Craiova.

Monitoring student activities is accomplished through various techniques like creating log files or add-

ing records into a table from a database. The logging facilities are embedded in the business logic of
the e-learning platform. The e-learning platform is based on a software development framework that
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uses only open source software. The software architecture of the e-learning platform is based on MVC
(model-view-controller) model that ensures the independence between the model (represented by MySQOL
database), the controller (represented by the business logic of the platform implemented in Java) and
the view (represented by WebMacro which is a 100% Java open-source template language).

INTRODUCTION

At international scale there is a tremendous pre-
occupation regarding e-Learning domain due to
huge interestin e-Learning activities (Blackboard,
WebCT, ATutor, Moodle, 2008). Generally, exist-
ing platforms have as main goal the efficient man-
agement of activities performed by all involved
parties: management, secretaries, professors and
learners. In this light, existing platforms imple-
ment for involved parties complex functionalities
that provide a good activity flow. Any e-Learning
may be regarded as a collaborating system that
integrates specific implemented functionalities
for involved parties. Regardless the collaborat-
ing system, for each of the four main actors there
exist some common implemented functionality.
In general, for secretaries there are implemented
functionalities regarding the general setup of en-
vironment, like sections, professors, disciplines,
students and other settings like year’s structure.
For professors there are implemented function-
alities regarding the management of assigned
disciplines. Students are the main beneficiaries
of the environment. They may follow courses,
communicate, self —assess and take final exams.

The Tesys e-Learning platform (Burdescu,
Mihaescu, 2006) represents a collaborative
environment in which all involved parties (e.g.
secretaries, professors, students and administra-
tors) accomplish their duties. The administrator,
with the help of secretaries and professors are re-
sponsible for managing the environment in which
the students will be through-out the e-Learning
process. The platform has built in capability of
monitoring and recording user’s activity. The
activity represents valuable data since it is the
raw data for the machine learning and modeling
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process. The activity of each learner is seen as a
sequence of sessions. A session starts when the
student logs in and finishes when the student logs
out. Under these circumstances, a sequence of
actions makes up a session.

User’s activity is monitored and recoded
through a dedicated module implemented within
the business logic of the platform. This facility was
taken into consideration since the design phase of
the platform. In was one of the requirements that
the platform to be able to record user’s performed
actions with fine granularity.

The paper presents a recommender software
system that selects the resource(s) that need further
attention of learner. Guiding the learning may have
important benefits regarding the improvement of
self-assessment effectiveness. The scope of the
recommender system is making the learner obtain
the maximum knowledge from the self-assessment
activity. This is accomplished by the classifier
according with all previous learners’s performed
activity. The activity is represented by the number
ofanswers to questions regarding that concept, the
average result of answered questions and the final
result at the discipline. Each filtered resource is
to be recommended or not. There will be defined
the values each feature may have.

Following the structure of the discipline (chap-
ters, concepts, and concepts maps) the professor
creates a set of quizzes that may be accessed by
the learner. Self-assessment activity isrepresented
by taking a certain number of on-line quizzes. The
scope of the recommender system is to guide the
student to the resource he/she needs to access in
order to make learning progress to be an effec-
tive one. The objective measure of accumulated
knowledge is obtained from self-assessment
activity. We think that this activity must be coor-
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