K 4 Pitigala Liyanage Madura Prabhani

PN OFERE it (%)

FALFLE 5 MIEFE 10 85

AR GER A VR 2 843 H 25 H

AR G- OB FACEIRIE 4 555 118

R EE SRS WHES 735

O 4 ETHRE Y 2T AT FEIL

AL SCE H Enhancing learning management systems by using learning styles

(FRAZA NS T2 ERL Y 2T A O5RAL)

(& = T BIRREHR PN IEAN
AR R 2% T R
RARR - 38% YR e
BRRFHEZR sk R’

LN DEE

This thesis investigates how Learning Management Systems (LMSs) can be
enhanced by using learning styles of learners. The cost of computing devices and connectivity
to the Internet has seen a gradual fall throughout the years. This cost decline has resulted in
increase in the number of individuals who own computing devices including smartphones.
Ubiquitous computing is a term that can be applied to the present day. Educational
establishments around the world are realizing the need to extend learning beyond the
classroom using technology. LMSs are often the choice of e-learning systems in the endeavor
to create virtual classrooms.

It has been nearly 15 years since the first LMSs appeared on the market. While
the number of LMS implementations and their users are on the rise, they have not been
universally accepted as providing ultimate solutions to educational needs. Some researchers
attribute this reason to the approach of presenting the same educational content for all

learners of a course irrespective of learner differences as an unresolved limitation of LMSs.



Among learner differences, learning styles have been researched extensively. Educational
theorists have forwarded a number of models to explain the learning preferences of learners.
Recently research investigating the applicability of learning styles to computer-based
learning environments has been trending.

The literature survey attempted to review the research and techniques to evaluate
the current state, limitations and trends in LMS. One observation from the existing research
is the popularity of Moodle — an open source LMS. In the investigation of learning style
models, similarities between them, as well as common criticisms are found. The
Felder-Silverman Learning Style Model (FSLSM) is one of the most cited models with respect
to e-learning and is the chosen learning style model for this research. Several researchers
have investigated how to identify learning styles of learners in an LMS and provide a
mapping between learner activity in an LMS and learning styles. The methods adopted
include questionnaire type instruments as well as automatic detection of learning styles.
Automatic detection of learning styles requires close monitoring of the student activities.
Analyzing student activities using the database log is one of the most frequently used
methods. A data mining software tool can help to extract user patterns from log data.

A significant contribution of this research is to present a framework for a learning
management system that provides personalized learning material recommendations using
the automatically detected learner’s learning styles. The framework contains modules for
automatically detecting learners learning styles, storing individual profiles and
recommending content based on their learning styles. Recommendations are provided
initially using a mapping we introduce between different types of content and learning styles
to avoid the “cold start” problem. Later the collaborative filtering technique using the
k-nearest neighbor algorithm is used for recommendations.

Little study on the awareness of learners to the concept of learning styles, and a
relationship of a learner’s learning style to others has been done in existing research. The
learning style visualization introduced in this research is aimed at filling this void. A
learning style map is developed which vizualizes eight learning preference characteristics
corresponding to eight preferences of the FSLSM. This visualization is a unique and valuable

contribution to this research, and can even be used by instructors in their aim to understand



learners better, as well as structure their content according to the learners.

The research contributions do not limit to theory. The proposed framework can be
seamlessly integrated into the Moodle LMS. This research will benefit future researchers
who wish to conduct further research on learning style integration into an LMS. Technical
implementation details, including database modifications, software development, and API
configuration for data mining are further mentioned. The open source software Weka is
chosen as a data mining tool.

The performance of the framework is explained where three datasets are used for
the comparison. The results reveal that the J48 Decision Tree Algorithm provides the best
performance. A pilot user evaluation carried out to evaluate the learning material

recommendation performance shows satisfactory results.

This approach can be applied not only for the selected Moodle LMS but other
LMSs, as they would have the same architecture whereby user activities are logged in a
database. Therefore, the research has positive implications for e-learning systems in general.
Limitations of the framework and the developed system are also discussed. The study

concludes by providing insight into further research directions emerging out of this study.
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