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ABSTRACT
As an educational institute grows an increase in the number
of programs each with individual modules and learning ob-
jects can be seen. Learning environments provide a struc-
tured environment that can provide an additional level of
insight into the relationship between content.

This paper outlines the identification of similarities at a
Learning Object, Module and Program Level utilizing these
inherent structures. Once generated, these results are then
visualized in graph form providing an insight into the over-
lap between course material.
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1. INTRODUCTION
As institutions grow the replication of course material across
departments also grows. This can be seen on a module level
where subjects taught are quite similar but also on a cross
department level whereby courses may not be directly linked
but can have some unseen commonalities.

As a solution to this a tool was developed to extract the hi-
erarchy and structures of the learning environment created
by educators during their daily use. Similarity measures be-
tween documents are then calculated and can be used along
with the gathered structural information to aid the process
of narrowing and selecting applicable learning objects with
similar content. These results are then visualized in graph
from to aid the process of similarity detection.

2. BACKGROUND
Over the last number of years various different search tools
[1] have been created that utilize the tagging of learning

objects [2] through the use of metadata [3] and simple string
matching. These approaches, however useful, do not take
into consideration any of the prior knowledge that can be
extracted from the environment to aid this search process.
Each of these search queries is also limited to the relevancy
and accuracy of the search terms entered by the user which
often may not be as specific and relevant as required [4].

3. SYSTEM OVERVIEW
The Tree Generator creates a tree based structure of Moo-
dle including meta data. A second tool titled the Moodle
Crawler downloads each file from the Moodle instance lo-
cally and associates the Tree record ID to each file. Each
file then converted into their HTML counter part and added
to the local tree. Similarities between the data are then
generated using the free and open source data mining tool
RapidMiner [5]. A graph is then generated using a custom
operator and viewed using Gephi [6].

Figure 1 below provides an overview of the generation pro-
cess from start to finish.

Figure 1: System Process Overview

3.1 Dataset
A live Moodle installation was used consisting of 30 modules
with over 300 individual learning objects in 2 departments.
These modules were in the fields of Information Technology
and Business Administration. A number learning objects
contained in these modules contain similar themes and could
provide a strong baseline for similarity assessment.

4. VISUALIZATION
During the visualization process a number of different rela-
tionships between nodes were created by the Tree Builder.



Although used, these relationships were filtered out from the
generated graphs to create a clearer visualization.

Graph 1: Single Program Similarity
Figure 2 shows the result of the graph generation process af-
ter a single program was selected. This single program con-
tained three different modules, each with N number of differ-
ent learning objects. In this graph, three different modules
can be seen. Each modules learning objects were grouped
close together to aid readability. Each different edge thick-
ness outlines the higher the similarity to each different learn-
ing object.

Figure 2: All learning objects inside each module
(outlined by different colors)

Graph 2: Single Program Similarity - Filtered
Figure 3 identifies the similarity between programs. A filter
was used to remove a number of different connections from
the graphic. Each node represents individual learning ob-
jects in a program (identified by colour). Clear connections
between content can be identified.

Figure 3: Learning objects in modules with empha-
sis on interesting edges

Graph 3: Full Moodle
To provide an overall view of the system a graph was cre-
ated showing all of the modules inside the moodle instance.
Each module is identified by different colors. Each of these
modules consist of N number of different learning objects.
Figure 4 shows a detailed graph was produced showing a
number of different connections between modules.

Figure 4: Similarities between all modules in a Moo-
dle instance

5. CONCLUSIONS
This paper outlined the process of visualizing the similarities
between content in a Moodle installation on a learning ob-
ject, module and program level using custom tools to utilize
the hierarchal structures of Moodle.

Once visualized, clear connections can be identified between
learning objects and modules. The inherent tree based struc-
tures behind each node proved to help provide an additional
level of context during the similarity generation process, al-
lowing for a natural narrowing of the data set.
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