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Abstract: The harmony between the learning styles that aseosupports and the actual
learning styles of learners helps to magnify tlieiehcy of the learning process. The aim of
this research is to present a framework for anafyzxisting course contents in learning
management systems and providing the teacher wiithnnation regarding how well the
course supports different learning styles of sttslémased on the Felder and Silverman’s
learning style model. This allows the teacherse¢@Wware of the suitability of their courses
for students with different learning styles andirtgprove their courses to support more
learners. This paper introduces the design anahthkementation of the framework.
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Introduction

In online learning, teachers build courses accgrdmtheir teaching methods. Teaching
methods vary. Some instructors lecture, others deimate or discuss; some focus on
principles and others on applications; some empbasiemory and others understanding
[1]. On the other hand, learners have differeickbeounds, motivation and preferences in
their own learning processes and web-based sydtesmhsgnore these differences have
difficulty in meeting learners’ needs effectively2][ Therefore, when designing
instructional material, it is important to accomratel elements that reflect individual
differences in learning. One of these elementsasning styles. Understanding a student’s
particular learning style and how to best meettbeds of that learning style is essential to
perform better. Clay and Orwig [3] defined learnistyle as a unique collection of
individual skills and preferences that affects reoperson perceives, gathers and processes
information. Learning styles affect how a persanries, including also the aspects of how a
person acts in a learning group, participates amnlieg activities, relates to others, and
solves problems. Basically, a person’s learningesiy the method that best allows the
person to gather and to understand knowledge ipeaif&c manner. Once a learner’'s
particular learning style is identified, it will bgossible to identify ways in which the
learning process can be improved [4]. There areynmaadels about learning styles in
literature such as Kolb [5], Dunn & Dunn [6], Hon&yMumford [7], and Myers-Briggs
[8]. This research paper utilizes the Felder atve8nan’s Learning Style Model (FSLSM)
[1] because of its applicability to e-learning aanpatibility to the principles of interactive
learning systems design [9]. In this model, Felted Silverman proposed four dimensions
of learning styles (active/reflective, sensing/itive, visual/verbal, and sequential/global)
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and teaching styles (active/passive, concretestistrisual/verbal, and sequential/global),
where each teaching style corresponds to (matchbysadearning style.

Many researchers have conducted researdetect the learners’ learning styles and
provide recommendations and adaptations for omlngses based on learning styles. For
example, Paredes & Rodriguez [10] presented a framke that collects explicit
information about the students by means of theXmmdé&earning Styles (ILS) questionnaire
developed by Felder and Soloman [11], adapts thesecstructure and sequencing to the
student's profile and uses the implicit informatgathered by the system during the course
in order to dynamically modify the course structarel sequencing. Graf & Kinshuk [12]
introduced a concept for enhancing learning managesystems (LMSs) with adaptivity
based on learning styles. They used the open saM& Moodle as a prototype and
developed an add-on that enables Moodle to autoatigtprovide adaptive courses that fit
to the learning styles of students. Mejia et a] [iroposed an approach of an adaptation
process that allows adjusting different types ebreces to the user’s preferences by means
of the identification of the user’s learning styneLMSs.

Our research is different from the previous resean that we focus on analyzing
existing online courses and making teachers awhigow well those courses fit with
diverse learning styles. Currently, LMSs containst@f existing courses but very little
attention is paid to how well these courses actsipport learners. This research presents a
framework to analyze existing course contentsamiemg management systems and provide
the teachers with a visualization tool, which malkesteachers aware of the suitability of
their courses for diverse learning styles. The igito help the teachers in improving their
courses to support students with different learsiytes. In the next section, the mechanism
for analyzing course contents is presented; thendveork architecture is illustrated in
section 2. In section 3, the implementation offthenework is introduced, followed by the
conclusions and the future plans of the research.

1. Course Analyzing Mechanism

Making teachers aware of how well their coursesviih diverse learning styles can help

them in improving their courses to support studemith different learning styles.

Therefore, we propose a mechanism for analyzingfiegi courses in LMSs in order to infer

which learning styles they currently support. Thechmnism currently considers eleven

types of learning objects (LOs), as listed belowwéaver, from technical point of view, new

types of LOs can easily be included in this mecdranif required.

» Commentariesprovide learners with a brief overview of the seuwti

» Content Objectsare used to present the learning material.

* Reflection Quizzesnclude one or more open-ended questions abeutdhtent.

» Self-Assessment Testxlude several close-ended questions aboutdhtent.

» Discussion Forum Activitiegrovide learners with the possibility to ask quassi and
discuss topics with their peers and the instructor.

» Additional Reading Materialsprovide learners with additional sources for regdin
about the content.

* Animations:demonstrate the concepts of the course in an amthmatiltimedia format.

» Exercisesprovide learners with an area where they can m&ttie learned knowledge.

» Examplesillustrate the theoretical concepts in a concredg.w

» Real-Life Applicationsdemonstrate how the learned material can be relatexhd
applied in real-life situations.

» Conclusionssummarize the learned content.
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In order to use the proposed mechanism to analyaxisting course, this course only
needs to fulfill two requirements. First, for thengral structure of a course, it is assumed
that a course consists of several units and acani{but does not have to) consist of several
sections. Second, it is assumed that each sectiamit if no section exists) contains at least
one content object which presents the learning madt this section.

A section normally starts with a commentary. Sqgoseatly, there is aarea before
content(ABC) that may include a few LOs that aim at matiag the learners and making
the section interesting for them. After this artbe, content is presented. In the next area,
namelyarea after contenfAAC), different types of LOs may be presentede Thnclusions
of the section can exist either right after the tmtent object or at the end of the section.
This mechanism recognizes how well a section @basting course fits to each of the eight
poles of FSLSM by calculating the average of tHestors: the availability, the frequency
and the sequence of the learning objects in tiditose as illustrated below. Consequently,
the results can be summarized for each unit anthéowhole course.

Certain LO types can support diverse learningestyl'he availability of types of LOs
is considered as a factor to infer the learninggstthat a section of the course fits well. It
measures the existence of LO types in the sedbanhdan support each learning style in
respect to all types of LOs that can support tkeatrling style. The availability factor
(Ava;) of a certain learning stylés] is calculated using formula 1. On the other hahe,
frequency factorKreq;;) measures the existence of LOs in the sectionsingport each
learning style with respect to the total numbet @k in that section, and is calculated as
described in formula 2. The obtained values forhpahe availability factor and the
frequency factor, range from 0 to 1, where 1 ingisaa strong suitability for the learning

style and 0 means no support.

# of existing LO types that supportls
Ava, = (#of gLotyp pp )

(1)

(# of LO types that support ls)

Fre __ (#of existing LOs that support ls)
Qs = (# of existing LOs)

(2)

Not only the types but also the order and thetjprsof the LOs affect the suitability of
a course regarding different learning styles. Tdopuence factor measures the suitability of
the sequence of LOs for different learning stylieis.calculated for each LO according to its
type, location (ABC or AAC) and order. It is detened according to how much this object
type in that place fits with each of the eight teag styles of FSLSM. The sequence factor
(Seqys ) is calculated using formula 3. In this formula, fLO) =1, if the LO is suitable for
that learning style at that location, and fls (L£€D)otherwise. The weight w represents how
well the position of a learning object in AAC/AB@sf to the learning style, and n is the
number of LOs in the section. This formula représerthe weighted mean of fls(LO). Its
value ranges from 0 to 1, where 1 indicates a gteuitability for the learning style and O
means no support.

Seqys = Zizfutowi L 0<w<1 3)

i=1Wi

2. Framework Architecture

The proposed framework is based on DelLeS tool [DgLeS stands for “Detecting

Learning Styles”. It is developed to detect studdearning styles, in an automatic way, by
using data from students’ behavior in a course M&. DeLeS is a standalone tool; it is
developed to be used for any LMS. The tool consist&o components, the data extraction
component and the calculation component. The ddtaation component is responsible
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for extracting the relevant data from the LMS databin order to calculate Ining styles
with respect to the four dimensions of FSLSM. Siane of the main aims of the tool is
be applicable for LMSs in general rather than datyone specific system, heterogeneity
database schemata in different LMis considered. The calaiion component i
responsible for calculatingfudents learning styles.

The proposed framewc, for identifying how well a course fits to studenksarning
styles, extendthe data extraction compent to retrieve thexisting course structure fro
the LMS database, and &da new component, the courseayzer, that implements tl
mechanism described in the previous sectAs shown in Figure 1he data extracon
component connects tbe LMS database, keeps the tool generic for an$ Isghema,nd
feeds the course analyaeith the iaw data to apply the proposed mechanism. In addi
an internaldatabase is implemented in order to facilitate lmbke way of storing an
exchanging the datamon¢ the different components. Besidethe processing and
visualization componemetrieves the available information and supftheteachers with a
visualization tool througlen interactive graphical user interfa¢gUl) in a way that
supports the teachers to be aware of the suitaldfittheir courses regarding differe
students’ learning styles.

|C LMS Database I

~ 7

[ Data Extraction ]

Calculating Course
Student LS K—— Internal Database ﬁ

Processing
&
Visualization

Eg
1L

[ Teacher Interactive GUI ]

Figure 1. Framework Architecture

3. Framework Implementation

The framework is implemented as a cl-server application. It is mainly developed us
MySQL relational database management systen PHP scripting language. It a
standalone application that runs on the server sideneots to a LMS database.g.,
Moodle), extracts datanalyzes trm, and provides the us@eacher) with an interacti
graphical user interface that visuas information abouthe suitability ofthe courses for
students’learning styles. It allows the teacher to sele@ oourse from a list of existir
courses in the LMS. Once a course is sel¢, a chart consistingf a set of baris displayed.
This chart shows how wetlhe courseand its sections fit with diverdearning style:

4. Conclusions and FuturePlans of the Research
This paper introduces tliesign and implementation a framework for analyzing existir
course contents in learning managemeystems and providing the teacs with

information regarding thsuitability of their courses for studentgarning styles based «
Felder and Silverman’s learning styles model. Themework utilizesthe proposed
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mechanism for recognizing how well a course suppdifferent learning styleby
calculating three factors: the availability, thequency and the sequence of learning objects
in that course. It provides teachers with an irdiva graphical user interface, which can be
used to analyze each section of the course andke teachers aware of the quality of their
courses as well as how to improve the coursespgpast learners with different learning
styles.

The future plans of the research includes extendime proposed mechanism to
additionally provide teachers with recommendationdiow to best extend their courses to
support more students with different learning stylend to fit the course to the current
cohort of learners. Also, experiments with teaclaesplanned to evaluate the efficiency
and user-friendliness of the framework.
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