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Abstract: E-learning technology has been emerged to enrich learning in schools, universities and everywhere. Learners have
grown up with computer and Internet and they expect to continue using them in the process of getting an education. Recently
educational researchers have focused on aspects of personal characteristics such as learning styles, their impact on learning,

and also how they can be incorporated in technology enhanced learning. This{paper presents a system of an adaptive e-
learning course including introduction, contents, assignments, Exercises. This system is developed using an open source
learning management system LAMS (Learning Activity Management System) to present course materials in different ways
according to learner’s learning styles. Several patterns discovered where learners with different learning style showed
significantly different preferences in e-learning environment. These results seem to be important in order to provide courses

that include features which fit to different learning styles.
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1. Introduction

The study of how learners learn has been a concern for
researchers for many years [17]. In traditional
classroom system, an instructor can control this aspect
accordingly based on what he sees of his learners’
reaction. For e-learning to be effective it should be
adapted to the personal learning style. One of the
learning style models is Myers-Briggs Type Indicator
(MBT]I) which is derived from psychologist Carl Jungs
theory [12]. The traditional e-learning systems provide
the same materials to all learners. However, Learners
have individual differences. [24]. E-learning systems
should be capable of adapting the content of courses to
the individual characteristics of learners [28]. Adaptive
e-learning. systems (AES) try to solve these problems
by changing. the presentation of material to suit each
individual learner. They use different approaches to
evaluate learner's styles. [26, 20].

This paper presents a system of an adaptive e-
learning system based on the learner’s learning styles
system diversity. The system identifies the learner’s
learning styles tendency through a set of questionnaire.
The questionnaire scores will be used by the system as
a basis to provide the learner a presentation of learning
materials differently.

2. Related Work

With the advancement in educational technology and a
new generation of learners has grown up using both
computers and the Internet. Therefore an
understanding of learners’ preferences is very
important [15]. E-learning tools divided into three

main types which related to learning management
system, synchronous_<collaboration, and all other
computer tools including asynchronous collaboration.
E-learning challenges are categorized according to
their. focus which can be divided into challenges
related. to characteristics of the individual and
technological which is concerned in this paper and
challenges related to content, design and delivery [5,
2]« Learning style is an important factor that has an
influence on e-learning. An unacceptable learning style
can lead to learner dissatisfaction [13].

An adaptive e-Learning system gives the learner an
opportunity to select learning materials or contents
according to the learners' style, profile, interest,
previous knowledge level. A number of researches
have been conducted in the area of adaptive learning
[7].

An e-learning system must be based on learner’s
learning style which makes e-learning more reasonable
and efficiency. However, most of e-learning systems
do not consider learner characteristics [18]. Many e-
learning systems on the Internet provide the same
content to all learners without realizing their individual
differences [24]. Adaptive e-learning systems attempt
to change the presentation of material to fit each
learner. They collect information about learner’s goals,
preferences and knowledge in order to adapt the
education needs of that learner [26].

One of the most desired characteristics of an e-
learning system is personalization, as people with
different skill sets use the system. Some people may be
fast learners while some may be slow, some may need
to practice more problems while others may need just



An Adaptive Learning Management System Based on Learner’s Learning Style 229

example. These preferences are in general called the
learning styles of an individual [1].

Due to adaptation, there are two levels of adaptation
in the adaptive e-learning system, depending on who
takes the initiatives. Systems that allow the user to
change certain system parameters and adapt their
behaviour accordingly are called adaptable. Systems
that adapt to the users automatically based on the
system’s assumptions about the user needs are called
adaptive [23].

Learning style means that a person might prefer
some preferences in learning over others but also use
aspects of other preferences [14, 19]. Several learning
style models were proposed to describe how different
learners deals with information [9].

Learning style paradigms began to be developed in
the mid to late 1970s to identify the more external and
applied modes of learning styles [19]. Several learning
style models were proposed to classify and characterize
how learners receive and process information. They
basically refer to two fundamental aspects of a learner's
personal style, namely her/his cognitive style, the way
she/he thinks, and her/his learning strategy, the
processes she/he uses in response to a learning task.
Some well known models are those proposed. by
Myers-Briggs, Kolb and Felder-Silverman [9]. This
study adopted the MBTI model as one the well-known
source information for personalization. MBTI is one of
many popular personality assessment instruments.
Several researchers have used the Myers-Briggs Type
Indicator to determine preferred teaching styles in
distance education [21].

MBTI has four‘dimensions which are extraverts or
introverts that refers to where learners prefer to focus
their attention, sensors or intuitive refers to the way
learners prefer to take information, thinkers-or feelers
refers to the way they prefer to make decision, judgers
or perceivers refers to how they orient themselves to
external world. MBTI learner profile is determined by
preference for one of each of the above four
dimensions. For example, INTJ means Introversion,
Intuitive, Thinking, and Judger [12]

Kolb’s learning Style Model defines learning as the
process of being \in harmony with the social and
physical environment. He has proceeded to define
“learning” and differentiate ‘it from knowledge.
According to Kolb, learning is a process and
knowledge is the transformation of the experience.
Kolb has defined four types of learning styles. These
are Accommodator; they adjust to changes since they
are open-minded in the learning environment. The
learning occurs by doing and experiencing actively.
They are always in a state of invention. Assimilator;
creating conceptual models and reflective observations
are their specific characteristics. Converger; they need
to perceive the whole and moving from the whole to
the parts. Diverger; they adjust by observing concrete
situations from different angles. They construct their

ideas patiently, objectively and carefully in the
learning process [16].

Felder- Silverman Learning Style Model: This
model developed by Richard Felder and Linda
Silverman incorporates five dimensions, two of which
replicate aspects of the Myers-Briggs and Kolb
models.

e Sensing/intuitive: sensing [concrete information
such descriptions of physical phenomena, practical,
oriented toward facts and procedures] and intuitive
[conceptual, innovative, oriented toward theories
and meanings]

o Visual/verbal: visual learner [prefers visual
representations, pictures, diagrams, and flowchart]
and verbal learners [prefer written and spoken
explanations].

¢ Inductive/deductive: inductive learner [prefers
presentations that proceed from the specific to the
general] __and  deductive learners [prefers
presentations that. go from the general to the
specific].

o Active/reflective: active learner [learns by trying
things out, working with others] and the reflective
learner [learn by thinking things through, working
alone]. Active and reflective learners have difficulty
taking notes hard for both learning type. Active
learner will retain information better if s/he finds
ways to do something with it. Writing short
summaries for reflective learner will be very helpful
to compensate the shortage of class time thinking
about new information.

¢ Sequential/global: sequential learners tend to gain
understanding in linear steps and the global learners
tend to learn in large jumps, absorbing material
almost randomly without seeing connections. [12]

e As part of this research, the model MBTI has been
examined in e-learning field,

The VARK learning style inventory was initially
developed by Fleming in 1987. VARK is an acronym
made from the initial letters of four sensory modal
preferences that are used for learning information:
visual, aural, read-write, and kinesthetic. It was the
first to systematically present a series of questions for
learners, teachers, and employees. The questionnaire
helps instructors to find different approaches to
learning that support learners who have difficulties
with their studies. It was that found the kinesthetic
learners try things out, touch, feel, and express their
feelings physically; auditory learners talk about what
to do when they learn and respond well to discussions;
and visual learners learn by seeing. The instruction
should be suitable for different learners [19].

3. E-Learning and Learning Styles

Learning style is the way a person perceives and
organizes information [4]. Mostly online instructors
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concerned with the techniques of course delivery than
with the individual concerns of learners [22]. Every
individual has a unique learning style that influences
the ability to acquire information, to interact with
others and to participate in learning experiences [3].
Adaptive e-learning systems are capable of adapting
the content of courses to the individual differences of
learners by using a set of questionnaire to determine
learner’s learning style and then adapting their material
presentation according to the learners’ styles [28].

Myers-Briggs Type Indicator (MBTI) is one of the
most important learning style models which classify
learners according to their preferences. The MBTI
has been developed through the works of Carl G.
Jung, Katherine Briggs, and Isabel Briggs Myers.
The preferences are used may be influenced by
environmental factors. Four dichotomies that are
psychologically different rather than logical
opposites underlie MBTI theory. Each dimension
is represented by the letter in term used in MBTI
theory to indicate a preference for one of the two
dimensions of that dichotomy [10].

MBTI questionnaire was developed to measure
people’s personality’s type. MBTI shows useful tips to
improve learners’ communication style with learning
systems [4]. MBTI personality test is used to identify
one dimension of personality type (Introvert or
Extravert) for each learner in a previous. MBTI was
originally developed to identify people’s personality
type particularly for the education domain and has
been noted as an important instrument by educational
psychologists. MBTI has been used to develop a better
understanding of the influences of e-learners’
performance. MBTI has been used. for developing
different teaching' methods for meeting. different
learners’ learning style. The results show that. the
personality impacts ' the learning performance in
adaptive e-learning systems [6].

Table 1. The four MBTI personality types and preferences [27].

Pe[rsonallty Possible preferences in e-learning
ypes
Extravert (E) | Video conferencing preferred by extraverted Where as the
vs. Introvert introverted learner may prefer asynchronous
[0)] communication.
Sensing (S) Sensing learners need the structured framework of the
vs. Intuitive course with specific guidelines. Intuitive Learners prefer
(N) the abstract contents; and learning by seeing connections.
Thinking (T) Thinking learners want to see precise, cognitive, affective
vs. Feeling objective. The feeling learners may prefer group exercises
F) and working with small groups.
Judg\l/rslg V) E-learning provides judging learners with well structured
T instruction with clearly defined goals, while perceivers
Perceiving . . - -
®) provided with more flexible course design.

Graf thesis focuses on presenting a model for
supporting adaptive courses in learning management
system with respect to learning styles based on Felder
Silverman Model [11]. Therefore, instructors can teach

their courses in learning management systems and
have the possibility to provide their learners the
presented material that fit their learning style [25, 8].

4. Case Study and The Proposed System

A case study is presented to give a review on learning
styles and how they are taken into account in E-
learning. An assessment was developed in the form of
a test aiming to gain better knowledge of how learners
prefer to learn. The questionnaire was tested in action
when it was addressed to learners. Furthermore, this
study will provide further evidence about whether
existing methods like MBTI help determine whether
learning styles match what learners like to do.

In the proposed system the MBTI Learning Style
model was used to analyze learners’ learning styles.
All four dimensions of the MBTI model have been
used to provide a personalized environment. including
content presentation and learning pathway using
LAMS.

In"this study, a random sampling method was used
since the participants were university students from
Egypt. They were having different specialization. The
participants-were 108 persons where 44 persons were
male (41%) and 64 persons (59%) were female. The
questionnaire learning styles results was as following
45 (42%) Persons.were extravert and 63 (58%) persons
was introvert. While 69 (64%) were Intuitive and 39
(36%) sensitive persons. 55 (51%) feeler and 53(49%)
thinker. 81 (75%) judger and 27 (25%) perceiver.

Learning Styles
- Perceiver B Extravert
= Tudger ®Tntrovert
L] .1—.1 = 1_ . oy
B ke B Intuitive
5‘- -
= F?e.lel B Sensitive
= Sensitive Feel
" eeler
§ Intuitive .
= o
R+ Introvert Thinker
Extravert ® Judger
' B Perceiver
0% 50% 100%

Particip ant Percentage

Figurel. Partcipants' Learning Styles.

By analyzing the questionnaire, it was concluded
that several patterns were found where learners with
different learning style showed different preferences in
e-learning environment. The results seem to be
important in order to provide courses that include

features which fit different learning styles, as
following:
o Extravert learner prefers synchronous and

asynchronous while introvert prefers self-directed
and asynchronous.
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e Thinker prefers case studies and progress measure
tests while feeler prefers progress measure test and
interactive exercises.

o Judger prefers clear assignments and little creativity
assignments while perceiver s prefer little creativity
assignments and skills challenged.

e Intuitive prefers holistic while sensitive prefer
sequential e-learning approach.

The proposed system identifies the learner’s learning
styles tendency through a set of questionnaire. The
guestionnaire scores will be used by the system as a
basis to provide to provide the learner a presentation of
learning materials differently depending on the
learner’s learning styles. It combines the advantages
of learning management systems with those of
adaptive learning systems.

User Model Domain Model

Preferred E-
learning Activities

Type of Personality
(16 personality
Types)

ege Learnin Esn
© — Style Te:t —N Identify
—— — Personality )

\ ST

R

Figure 2. The proposed system with the personality type.

The proposed system is implemented using LAMS
(Learning Activity Management System) tool as shown
in figure 3. In LAMS, The assessment activity is used
to implement the MBTI Test while the branching
object is used to make the different learning paths to
learners according to their learning styles.

The proposed system is implemented using LAMS
(Learning Activity Management System) tool.as shown
in figure 3. The system uses Assessment Activity.in
LAMS to implement MBTI test. The test consists of
four sections. Each section of the test is a group of two
choice questions seeks' to know one dimension of
MBTI model learning style. The first test identifies
Extraverted or Introverted learner. The second one
categorizes learner to Intuitive or Sensitive learner.
The third dimension is Thinker or feeler. The last
dimension is Judger or perceiver.

A 4
A 4

Perclevex"}’]udger

Y

Introvert/Extravert | Intuitive/Sensitive Feeler/Thinker

.£>.¢.£§8>.+.@8>. <

Exercises Assignment Contents

¥or s

Introduction

Figure 3. Implementing the proposed system in LAMS.

In Each test section there is a number of Questions
which is odd number (5, 7, 9...). In each question, the
1% answer choice represents one learning style and the

2" answer choice represent the other learning style.
The more answer choices in a learning style present
learners' learning style.

To calculate the results of MBTI Test using
Assessment activity in  LAMS, the following
procedures was taken:

The 1st choice gives 1 point to learner while the 2™
choice gives 0 point to learner. For example, in the
first dimension the 1% choice refers to introvert who
takes point (1) for each‘answer while the 2nd choice
refers to extraverted who takes point (0). In the second
dimension the 1*.choice refers to intuitive who takes
point (1) for each answer while the 2nd choice refers to
sensitive who takes point (0). The third dimension
which identifies between feeler and thinker learner, the
1% choice refers to feeler who takes point (1) for each
answer while the 2nd choice refers to thinker who
takes point (0). The fourth dimension which identifies
between judger and perceiver learner, the 1* choice
refers to perceiver.who takes point (1) for each answer
while.the 2nd choice refers to judger who takes point
(0).

Rules:
In first test section (introvert /extravert)

o If grade >= [(humber of questions -1) | 2] + 1 then
learner is introvert.

o |If grade= < [(number of questions -1) | 2] then
learner is extravert.

In second test section (intuitive /sensitive)

o If grade >= [(humber of questions -1) | 2] + 1 then
learner is intuitive.

e If grade =< [(number of questions -1) | 2] then
learner is sensitive.

In third test section (feeler /thinker)

o If grade >= [(humber of questions -1) | 2] + 1 then
learner is feeler.

o If grade =< [(number of questions -1) | 2] then
learner is thinker.

In fourth test section (perceiver / judger)

o If grade >= [(number of questions -1) | 2] + 1 then
learner is perceiver.

o If grade =< [(number of questions -1) | 2] then
learner is judger.

Then the system uses the branching object tool in
LAMS to make the different learning paths to learners
according to their learning styles.
The second part of the system includes the
introduction,  Contents,  Assignments, and
Exercises.

Figure 4 shows the course introduction in LAMS
which presents the outline of the topics. The sensitive
learners like sequential approach and mind map to
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present the topics while the intuitive learners like
holistic and multimedia.

O b @9

Sequential Mmodmap

Sensitive

4 y 3

1= »

> : >

Intuitive B
Haolistic Multimedia

A 4

Figure 4. Creating Introduction Branching in LAMS.

Figure 5 shows the content of the course which
includes the learning material. Extraverted learner
prefers interactive methods and videos. Introverted
prefers to work through the materials that are delivered
over the internet such as e-books, videos and so on.
Therefore, more videos and small number of books are
provided to extravert while chatting is the
communication tool for them. Less number of videos
and more books are provided to introvert while forum
is the way of communication.

Cantents [~ Q
Extravert Chat
if >
1 ¥ Scribe é
A
Introvert Y
Cantents ‘*}___ﬂ -
Scribe
Figure 5. Creating Content Branching in LAMS.
Moreover, learner takes different assignments

according to their learning style. Judger persons prefer
little creativity assignments and clear assignments.
Perceiver persons prefer little creativity assignments
and skills challenged assignment. Different types of
assignments are provided to learners due to their
learning styles. (See figures 6 and 7)

Assignment

What is Computer?

What are the five basic operations of Computer?
What is the difference between Data and Information?
Define Hardware.

Define Software.

Figure 6. Text Example of Judger Assignment.

State an example of an input device, Storage
device, Output device.

Whatis the difference between system software
and application software?

Give an example on embedded computer and
state what are the uses of super computer.

Give an example for operating svstem, web
browser and search site.

Figure 7. Text Example of Perciever Assignment.

Another element in the second part of system
includes exercises which serve as practice area. Feeler
prefers progress measure test and interactive exercises.
Thinker prefers case studies, real situations, and
detailed analyses of projects or problems. (See figures
8 and 9).

=1 Untitled 2]
- % Question 1 of 5 L z
TR N
Newseoertomen  What are the five main components of a computer system? -

CPU, CD-rom, mouse, keyboard, sound card

PU, memory, system bus, input, output

&, -
Modem, Keyboard, \Wapd Processor, Printer, Screen
& =
Modem, Keyboard, Word r, Printer, Screen. =
\( “4)( At (10 points)
-

e

Figure 8. Example of Feeler Exercise.

1¢ |

Mark works in the marketing division of a company
that manfactures microprocessors for computers.

The head of this division has asked him to send an
e-mail with predictions for the following year
company company sales.

What the type of software is he most likely to use?

J Database
JWorksheet

O Document

O Presentation

Figure 9. Example of Thinker Exercise.

5. Conclusion and Future Work

The paper presents a proposed system of an adaptive
e-learning system based on Myers Briggs Type
Indicator (MBTI) learner’s learning style model. The
system identifies the learner’s learning styles through a
test. The test score is used by the system as a basis to
provide the learner a presentation of learning materials
differently. The proposed system is implemented using
Learning Activity Management Systems (LAMS) tool.
This adaptive e-learning system will present course
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materials in different ways depending on the learner’s
learning styles.

In the case study learners were asked to fill out the
learning style questionnaire for detecting their learning
styles. The experiment was performed with 108
learners to show the impact of learning styles on
learners’ preferences. Several patterns were found
where learners with different learning style showed
significantly different preferences in e-learning
environment. By analyzing the questionnaire, this
study found statistically due to MBTI Model that:

e Extravert learner prefers synchronous and
asynchronous ways while Introvert prefers self-
directed and asynchronous learning style.

o Intuitive prefers holistic e-learning approach
(learners focus on the big picture and miss details),
multimedia approach while Sensitive prefers
sequential e-learning approach (learners think
logically, attend to details) and mind map approach.

e Thinker learner prefers case studies while Feeler
learners prefer progress measure test and interactive
exercises.

e Judger learner prefers little creativity assignments
and clear assignments while Perceiver persons
prefer little creativity assignments and skills
challenged.

In the proposed system the MBTI learning style model
was used to analyze learners’ learning styles. All four
dimensions of the MBTI model have been used to
provide a personalized environment including
introduction, contents, assignments, exercises and
through the LAMS learning environment.

LAMS tool provides a variety. of features to support
instructors in creating, administering;.and managing
online courses. However, that does not consider
individual differences of learners. The proposed
system customizes LAMS in orderto accommodate the
learners’ learning styles. A new adaptive course format
is developed to accommodate the adaptive
presentation. The use of LAMS accelerated the
development ~of our e-learning system design and
development providing enhanced capabilities and a
user-friendly interface.

The paper investigates the' detection of E-learner
preferences within learning style dimensions and
showing relationship  between identifying the
personality and learning materials presentation. It
contributes how to develop e-learning to different
learning styles and combine the advantages of learning
management systems (which focus on supporting
instructors in creating, administrating, and managing
online courses) with those of adaptive systems (support
learners by providing courses that are tailored to their
needs and characteristics).

This couldn’t cover the learning adaptation issue. It
has just shed light on some aspects. Future work will
with analysis of the results with respect to different

learning style dimensions as well as the different
adaptation features, measuring performance metrics for
system reliability and compared with previously
developed systems. It is needed to clarify the
remaining and newly raised issues.

Acknowledgements

I would like to thank Prof<Dr. M. Badr Senousy for
providing guidance and encouragement throughout the
work. Also, | am grateful to Prof. Dr. Abdel Fattah
Hegazy for his support and valuable feedback.

References

[1] Abraham, G., Balasubramanian, V.,
Saravanaguru, Ra. K., “Adaptive e-Learning
Environment using Learning Style Recognition”,
International Journal of “Evaluation and
Research in Education (IJERE), Vol.2, No.1, pp.
23-31, 2013.

[2] -Afaneh, M. Basile,V. Bennett, J. Berman, P.
Bond, et -<al., E-Learning Concepts and
Techniques, Institute for Interactive
Technologies, Bloomsburg  University  of
Pennsylvania, USA, pp.42-55, 2006.

[3] * Al-Dujaily, A., “Personality Effect in the Design
of the Adaptive E-learning Systems”, PhD
Thesis, Information System at Massey
University, 2007.

[4] Amel Behaz, Mahieddine Djoudi, “Adaptation of
learning resources based on the MBTI theory of
psychological  types”, IJCSI International
Journal of Computer Science Issues, Vol. 9, Issue
1, No 2, pp.135-141, 2012

[5] Andersson, A. and Gronlund, A., "A Conceptual
Framework For E-Learning In Developing
Countries: A Critical Review Of Research
Challenges" , EJISDC (The Electronic Journal
on Information Systems in  Developing
Countries), pp.1-16, 20009.

[6] ElI Bachari,E., Abelwahed, E., and El Adnani,
M., “A n Adaptive Learning Model Using
Learner’s Preference”, International Conference
on models of information and communication
systems, ENSIAS, Rabat, Morocco, 2010.

[7] Emilija Kamceva and Pece Mitrevski, “On the
General Paradigms for Implementing Adaptive e-
Learning Systems”, ICT Innovation Web
Proceedings ISSN 1857-7288, pp.281-289, 2012.

[8] Franzoni, A. L., and Assar, S., “Student Learning
Styles Adaptation Method Based on Teaching
Strategies and Electronic Media”, ICALT '08
Proceedings of the 2008 Eighth IEEE
International Conference on Advanced Learning
Technologies, Santander, Cantabria, pp. 778 -
782, 20009.



234

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

International Arab Journal of e-Technology, Vol. 3, No. 4, June 2014

Gomes, A., Santos, A., Carmo, L. and Mendes,
A. J., “Learning styles in an e-learning tool”,
International  Conference on  Engineering
Education — ICEE , 2007.

Graf, S., Adaptivity in Learning Management
Systems Focussing on Learning Styles Vienna
University of Technology, PhD Thesis, pp.150-
156, December 2007.

Graf, S., Kinshuk and Ives, C., “A Flexible
Mechanism for Providing Adaptivity Based on
Learning Styles in Learning Management
Systems”, 10th IEEE International Conference
on Advanced Learning Technologies
Washington, DC, USA, pp.30-34, 2010.

Hanan, E. D. and Khairuddin, H., “Online
learning International Conference on Advances
in the Internet style and e-learning approaches”,
, Processing, Systems and Interdisciplinary
Research., 2006.

Harrington,R., Loffredo,D.A., “MBTI personality
type and other factors that relate to preference for
online versus face-to-face instruction”, Internet
And Higher Education at Science Direct, pp.89—
95, 2010.

Kanninen, E., Learning Styles And E-Learning,
Master Of Science Thesis , Tampere University
Of Technology, Master’s Degree Programme In
Electrical Engineering, pp.2,12, 2009.

Lam, P. and Bordia, S., "Factors Affecting
Student Choice of e- Learning over Traditional
Learning: Student and Teacher Perspectives”,
The International Journal Of Learning, Volume
14, No. 12, pp.131-140, 2008.

Mupinga, D., Noraand, R.T. and Yaw, D.C,
“The Learning Styles, Expectations, And Needs
of Online Students”, College Teaching Heldref
Publications, Vol. 54/No. 1, pp.185-189, 2006.
Pinto, J., Ng, P.; and Williams, S., The Effect of
Learning Styles' on  Course Performance: A
Quantile Regression Analysis, Northern Arizona
University the W. A. Franke College of Business,
Working Paper Series—08-02, January 2008.
Pi-Shan, H., “Learner Characteristic Based
Learning Effort Curve Mode: The Core
Mechanism  On  Developing  Personalized
Adaptive Elearning Platform”, TOJET, ,volume
11 Issue 4, 2012

Ramayah, M., Sivanandan, P., Nasrijal,N.,
Letchumanan, T. and Leong, L.C., “Preferred
learning style: Gender influence on preferred
learning style among business students”, Journal
of US-China Public Administration, ISSN 1548-
6591, USA, Volume 6, No.4 [Serial No.47],
pp.65-78, 2009.
Renuka Mahajan, J.
Mahajan, "Mining
Efficiently  for
Environment”,

S. Sodhi, and Vishal
User Access Patterns

Adaptive  e-  Learning
International Journal of e-

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

A

Education, e-Business, e-Management and e-
Learning, vol. 2, no. 4, pp. 277-279, 2012.
Richmond, A. S. and Cummings, R,
“Implementing Kolb’s learning styles into online
distance education”, International Journal of
Technology in Teaching and Learning, pp. 45-
54, 2005.

Russell, A., MBTI® Personality Preferences and
Diverse Online Learning Experiences, School
Libraries Worldwide , Volume 8, Number 1, pp.
25-40, 2002.

Santally, M. and. Senteni, A.,” Adaptation
Models for Personalisation in Web-based
Learning Environments”, Malaysian Online
Journal of Instructional Technology, ISSN:
1823-1144, Vol. 2, No. 1, April 2005.

Surjono, H., “The design and implementation of
an  adaptive  e-learning ~ system”,  The
International Symposium Open, Distance, and E-
learning +(ISODEL), Denpasar,  Indonesia,
November 2007.

Surjono,H., “ The Development Of An Adaptive
E-Learning” System Based On The E Learning
Style Diversity of Visual-Auditory-
Kinesthetic”’; The International Seminar On ICT
For Education , Yogyakarta State University,
2009.

Surjono,H:;”” The Implementation of an Adaptive
E-learning Using the Learning Management
Systems of Moodle”, The International
Symposium on Open, Distance, and e-Learning ,
Yogyakarta, Indonesia, December 2009.

Surjono, H., “The design and implementation of
an adaptive e-learning  system”,  The
International Symposium Open, Distance, and E-
learning (ISODEL), Denpasar, Indonesia,
November 2007.

Villaverde, J.E., Godoy, D., and AmandiA.,
“Learning styles’ recognition in e-learning
environments ~ with  feed-forward  neural
networks”, Journal compilation and Blackwell
Publishing Ltd, pp. 197-206, 2006.

Nouran Radwan obtained her
B.S. in information systems from

%% my Sadat academy and she holds
| M.SC degree in information
“w /,  system from the Arab academy for

science and technology in 2011.
y Now she is assistant lecturer in
computing and information

systems department at Sadat academy for management
sciences, Cairo, Egypt.



