
A total of 27228 log entries were collected and analysed.

Similar as in other places where logs are maintained, a single

log entry might not have much information if considered

alone. Hence the log entries are transformed into a form in

which standard data mining and machine learning techniques

can be applied.

Challenges
Collecting the LMS log file from an active course unit

that consists more LMS activities.

The way to transform the log file into a usable form.

Choosing the appropriate data mining techniques to

identify clusters from the converted data.

Results
Moodle log file maintains the following details:

User id: Name of the LMS user.

Time: Which date and time the user accessed the

system.

IP address: IP address for the user’s computer.

Actions with information: Actions or activities of

student and the URL of corresponding task or resource.

A sample of log entries are shown in the following figure:

It is necessary to transform the log entries into a format such

that data mining methods for clustering can be applied. For

this purpose each distinct activities were identified and the

number of times this activity was performed by a particular

student in each month is counted[7]. The output obtained

from this transformation is shown listed below:

The summarized table we obtained after executed the query.

In addition to this the marks for the assignments and quizzes

and the overall grade for the selected course unit is also

included in the dataset.

The data set obtained with the above transformations were

clustered with k-mean using Weka and Matlab to find cluster

of students with similar learning patterns. Following figure

shows the output on identifying clusters using Matlab:
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Introduction
The use of technology for teaching and learning in higher education

has grown exponentially in the past decade, particularly the use of

web-based systems. Learning Management Systems (LMS) are

web-based systems allowing instructors and/or students to share

materials and interact online. A recent report [1] showed that over

90 % of all responding universities and colleges have established

one or more Learning Management Systems (LMS) to allow

instructors and students to share instructional materials, make class

announcements, submit and return course assignments, and

communicate with each other online.

LMSs have tools for producing reports of the student activities.

These reports mainly consists of descriptive statistical details such

as total or average usage or access. These are not much helpful for

the teacher to identify the learning patterns of the students. They are

useful only for administrative purposes of each platform. Moreover,

the existing e-learning platforms do not offer concrete tools for the

assessment of user actions and contents of the educational materials.

This research work attempted to analyse LMS log file and tried to

identify group of students with similar learning patterns and to find

out is there are any correlation between these groups with the final

scores.

Objectives
The aim of this research work is to identify ways to convert log

entries into meaningful data such that it can be analyzed using

standard data mining techniques. In addition this work concentrated

on to identify groups of students having similar learning behaviors

or activities and to find the reasons for their learning patterns.

Further analysis will be carried out to identify whether any

correlation between the group of students with similar learning

patterns and their final grade exists.

Methodology
Our approach involves …

 Collect data.

 Transform the log file into a usable form – The technique used

here is to find the frequency of access to a particular material or

activity on a monthly basis rather than a complete summary.

Applying data mining techniques and interpret the results.

Dataset
For this research work, the log entries of a computer science

course unit (Database Management Systems) followed by 64

second year students at University of Jaffna was selected.

Moodle records for each and every activity of the students

accessed these resources were collected.

The “gap statistics criterion” [5, 6] is used to find the optimum

number of clusters. The analysis identified four clusters of

students. Further analysis is need to interpret the clusters.

Discussion & Conclusion
This work proposes a way to transform log records into a form

which can be analysed using standard data mining techniques. K-

means method with gap statistics identified four clusters. This can

be viewed as a validation for the proposed transformation. Further

analysis have to be carried out to identify whether any correlation

between the group of students with similar learning patterns and

their final grade exists.
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