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hints along the way. By collecting information on a
particular student's performance, the software can
make inferences about strengths and weaknesses, and
can suggest additional work.

5.4.1 ITS Modules

ITS rely on three types of knowledge, organized in
three separate software modules namely Domain,
Pedagogical, and Student modules as depicted in figure
2 [8,48].

. Domain Knowledge Base Module:
is the set of questions being taught.
Represents subject matter expertise and
provides the ITS with knowledge of what it is
teaching. This module let the ITS know what
it is teaching.

e  Pedagogical Modules: contains the
methods of instruction and how the
knowledge should be presented to the student,
enables ITS to know how to teach, by
encoding instructional strategies used by the
tutoring system. This module lets the ITS
know how it is teaching.

. Student Module: Represents the
student’s knowledge, skills, and other
attributes that affect how the student should
be taught. This module lets the ITS know who
it’s teaching.

Domain Module

v

Pedagogical
Module

Student <

h 4

Student Module

Figure 2. ITS Block Diagram
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5.4.2 ITS Limitations and Challenges

A variety of Al techniques are used to capture how
a problem can be solved. Major ITS systems capture
subject matter expertise in rules. Though rules enables
ITS to generate problems on the fly, combine and
apply rules to solve the problems, assess each learner’s
understanding by comparing the software’s reasoning
with theirs, and demonstrate the software solutions to
the participant’s, B. H. Sreenivasa Sarma and B.
Ravindran argues that Rule based ITS challenges
include [48]:

e  There are many rules which a system
can use to teach efficiently, but which are
very difficult to encode.

e It is difficult to incorporate the
knowledge that human teachers use, but
cannot express. The machine tutors have a
different set of data available than the human
tutors, so the knowledge that could improve
the tutor’s performance is ignored.

e  Rule-based systems are not adaptive
to new student’s behavior.

While there has been a sustainable research effort
in the application of artificial intelligence to education
over the past three decades with some notable success
stories, intelligent tutoring has had relatively little
impact on education and training in the world. There
are several reasons for this lack of penetration [47]:

e ITSs are expensive to develop and
until relatively recently, the necessary
computing power was expensive to deploy.

. Ontogeny of the field and the
consequences for software evaluation. The
creative vision of intelligent computer tutors
has largely arisen among artificial intelligence
researchers rather than education specialists

5.4.3 Examples of I'TSs

Edward R. Sykes and Franya Franek present a
Web-Based Architecture of an Intelligent Tutoring
System for Remote Students Learning to Program Java
that is called JITS [50]. JITS utilizes an Intelligent
Module to define errors at student submitted code.
Student code is passed to Java Parser; that checks
student code for errors. When errors found, a fuzzy
logic based semantic engine is used to define error
spots and notify students to correct them, and the
process takes place till code is verified. Besides, JITS
contextually offers students’ help by giving hints about
the proper programming method that shall be used (for
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example: for loop instead of if-then statement). JITS is
a Web-based solution that utilizes distributed
architectural components. Most ITSs lack evaluation
results; and JITS is one of them. Though JITS utilizes
Web based architecture, it is always a challenge to
integrate Agents based systems with external systems.
It is believed that this integration challenge limits the
widespread utilization and usage of software agents in
real life world scenarios.

6. Utilizing Service Oriented Architecture in e-
Learning Systems

Service Oriented Architecture (SOA) is a design
pattern that presents IT infrastructure and information
systems architecture as loosely coupled, fine granular
services that can address system requirements once
they are presented either by adding new services or
modifying existing ones. SOA also addresses
enterprises information systems’ inefficiency by
enhancing reusability, thus theoretically, shortening
information systems development time and effort
required. Besides reusability, interoperability and
integration are other main driving forces for adopting
SOA in e-Learning systems. W3C defines Service as
‘A Component capable of performing a task’. Service
is ‘A vehicle by which a consumer’s need or want is
satisfied according to a negotiated contract (implicit or
explicit) which includes Service Agreement, Function
Offered and so on’. SOA is the design pattern that
utilizes services concept to achieve architectural

advantages. W3C defines SOA as ‘A set of
components which can be invoked, and whose
interface  descriptions can be published and

discovered’. This definition can be expanded to include
the science, art and practice of building applications, so
SOA can be defined as ‘The policies, practices,
frameworks that enable application functionality to be
provided and consumed as sets of services published at
a granularity relevant to the service consumer. Services
can be invoked, published and discovered, and are
abstracted away from the implementation using a
single, standards based form of interface’ [51].

6.1 Web services as main SOA enabler

Web services are applications that use standard
transports, encodings, and protocols to exchange
information [52]. A Web service is a software system
designed to support interoperable machine-to-machine
interaction over a network. W3C defines Web service
as “A  software system designed to support
interoperable machine-to-machine interaction over a
network. It has an interface described in a format that
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machines can process (specifically WSDL), Other
systems interact with the Web service in a manner
prescribed by its description using SOAP messages,
typically conveyed wusing HTTP with XML
serialization in conjunction with other Web-related
standards” [53]. Web service can also be defined as ‘A
programmatic interface to a capability that is in
conformance with Wsnn protocols’. Wsnn protocols
are present efforts in the W3C and more recently in
OASIS to reach a Web service maturity model. Wsnn
protocols include WSDL, SOAP, and XML [54].
SOAP is a lightweight protocol intended for
exchanging structured information in a decentralized,
distributed environment [55]. XML solves a key
technology requirement that appears in many places.
By offering a standard, flexible and inherently
extensible data format, XML significantly reduces the
burden of deploying the many technologies needed to
ensure the success of Web services [56]. Web services
is a general framework that expedites the sharing of
heterogeneous data and software resources dispersed
on the internet. The standard-based resource sharing
and platform-neutral characteristics of Web services
have motivated many organizations to apply the
technology in diverse areas, such as supply chain
management, virtual enterprise, homeland defence, e-
government, and e-business [57].

6.2 SOA and e-Learning Systems

Many researchers have realized the importance of
utilizing SOA in e-Learning systems. Integration,
interoperability, scalability, and reusability are the
main axis that SOA based e-Learning researchers
attempt to address, solve, and enhance e-Learning
systems. Though some researchers ignored the
pedagogical features of e-Learning systems, others
considered those features as the main motivator of
adopting SOA in e-Learning.

Declan Daggar [58] argues that e-Learning is
moving from passive to active; because the learner is
getting more involved with the learning experience.
Besides, technology emerging from the adaptive
hypermedia, semantic web, mobility and distributed
computing communities are being widely employed in
online learning, and steps towards Service-Oriented
eLearning platforms needs to be taken. Declan Daggar
et al. classifies LMSs into three generations: First
Generation  “Monolithic”,  Second  Generation
“Modular”, Third Generation “Service-Oriented”. First
generation focused on presenting learning content
without tracking learner activities. Second generation
enhanced the learning process but cannot stand
handling new technologies, interoperability and
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integration between evolving systems like third
generation shall do. Declan Daggar et al. argues that
interoperability needs to be on control basis not just on
data basis. Service-Oriented LMS technologies include
adaptive hypermedia and semantic web. Though
Service-Oriented LMS standards are still evolving,
attempts to address service-oriented LMSs are many,
and include the abovementioned research project, and
many other projects like the ones described in the
following sections.

6.2.1 Moodle and Web services

Al-Ajlan and Zedan [59] presents a research work
that focuses on ‘“assignment” modules based on
Moodle' and the steps to enrich it with Web services.
Al-Ajlan and Zedan argues that Web services is
important and required in integrating different
Moodle(s) resources; especially assignments, and to
provide the capability for more than one instructor to
be working on the same course. Instructor can search
for the best assignment within different Moodle(s)
instances and retrieve it. Al-Ajlan’s proposed work
utilizes PHP based SOAP Web services to integrate
best with Moodle. There is no evaluation presented at
his research, however it presents a good utilization of
UML in describing Web services specifications.
Though the research work title includes SOA, the
common misusage of Web services as SOA is clear in
this research. Though Web services are main SOA
enabler, SOA is not just Web services.

6.2.2 Services based e-Learning Systems and
Reusability

One of the good utilization of SOA in e-Learning is
presented by Moon Ting Su et al. [60] to address the
reusability capabilities provided by SOA. Moon Ting
Su et al. argues that Instead of building an e-Learning
system from scratch, it can be assembled by choosing
the required functionalities from a set of Web services
related to e-Learning. Moon Ting Su et al. study results
in a set of Web services for the e-Learning domain.
The description for each of the Web services is as
follows:

e  Assessment Web service: This
service supports the delivery and scoring of
assessment.  Lecturers are  able to
create/edit/delete quiz or assignment, quiz or

' Moodle: an Open Source Learning Management
System. Stands for: Modular Object Oriented Dynamic
Learning Environment. Official Moodle website:
http://moodle.org/
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assignment questions using this service.
Students on the other hand are able to take the
quiz online at specific time and duration
defined by the lecturers. The result of
objective-type question will be displayed
immediately after the students finish the quiz.
Students’ answer for subjective question can
be retrieved from the server for marking later.

e  Grading Web service: This service
supports grading based on the marks. Marks
submitted by lecturers will be graded
automatically based on the grading scheme
uploaded by the administrator of the e-
Learning system. Feedback can be submitted
together with the grade.

e  Marking Web service: This service
provides the automated marking
functionalities for multiple choices
assessment. For subjective assessment, the
marking scheme is defined using rubrics.
Rubric is a guide for assessing a piece of
student’s work and aids in achieving
consistency in marking.

° Course Management Web service:
This service allows lecturers to manage the
courses (uploading, editing and deleting of
lecture materials). It also allows the users to
manage their favourites’ resources. Users can
also search, view and download the learning
resources. The searching is done based on the
Learning Object Metadata (LOM) metadata
elements provided by the creator of the
learning resources.

e  Metadata Web service: This service
is developed based on LOM standard. It
allows users to upload the learning objects
together with its metadata. The metadata is
useful in managing, searching and locating the
learning object.

e  Registration Web service: This
service allows administrator of an e-Learning
System to create new users, edit and delete the
existing user profiles and also delete
particular users.

e  Reporting Web service: This
service generates the performance report for
quiz by using Crystal Report.

In the abovementioned study, there are different
points of strength and excellence. The main
functionalities of typical e-Learning systems are built
using Web services. The strength of this approach is
reusability and interoperability. Developing a new e-
Learning system will involve assembling the required
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Web services. The e-Learning system can be
developed and run on different hardware and software
platforms. However, the disadvantage of this approach
is if the server that hosts the Web services is off-line,
the e-Learning system which depends on these Web
services will not be operational. Another important
feature of this study is the use of rubrics in guiding the
instructor to evaluate subjective assessment. Rubrics
improve consistency in the evaluation of students’
work especially when there is a large number of
student and multiple instructors are involved in the
evaluation. Another good point of the proposed
research is the commitment to ELF® and e-Learning
standards as depicted in the architecture presented at
the study.

However and to repeat from almost all services
based LMSs, SOA is not Web services. This paper
presents a bunch of Web services that collectively do
not form SOA in any manner. Our experience in
evaluating SOA in e-Learning highlighted that
problem. Because we started by building services for
every component without SOA governance and
without defining what are the system features that
needs to be exposed as services, we found ourselves
building the entire system as services from scratch, and
it seems this is the case in this research too. Besides,
there is no indication of implementation at all, and so
evaluation was not mentioned at all. It is really rare to
find evaluation for SOA based e-Learning systems.
May be because SOA adoption in e-Learning systems
is new to some extent, or may be because it is really
too much easier to present frameworks and
architectures than it is to implement them. Figure 3
presents the proposed services based architecture
presented by Moon Ting Su et al.

6.2.3 Services based e-Learning Systems and
Scalability

Another SOA based framework for e-Learning
Systems is presented by Chih-Ping Chu et al. [61].
Chih-Ping Chu et al. addresses the scalability issues of
educational institutions and propose a SOA based e-
Learning framework to address scalability capabilities
of SOA. This research handles the educational

* ELF: E-Learning Framework, an international effort
to develop a service-oriented approach to the
development and integration of computer systems in
the sphere of learning, research and education
administration. Official Website:
http://www.elframework.org
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institutions incapability of maintaining large scalable
LMSs by grouping LMSs services (based on ADL
Seven services as depicted below) into local and global
groups. Local services group which constitutes the
“Local LMS” are provided and maintained internally
while other services can be spread over the internet.
ADL® modularize LMS into seven services: Tracking,
Delivery, Learner Profile, Course, Sequencing, Content
Management, Testing/Assessment. Chih-Ping Chu et
al. argues that tracking and delivery services shall
compose local LMS while rest of the services can be
spread globally. Authors argue that maintaining
learning material might exhaust educational institution
resources, so Local LMS will not store learning
material, however it will acquire it from different
places.

LMS is described as a highly generalized model
consisting of seven parts that provide the functionality
of learner/learning tracking, content delivery, course
import/export and content sequencing:

e  Tracking service: takes a learner
request and traces the learning status of the
learner. It is the LMS entry point for a user to
request learning content, and invoke related
services, according to that request. It also has
the responsibility of tracking the learning
process and the learner’s keystrokes or mouse
clicks and whether they abort the learning
process. Figure 4 presents the Tracking and
Remote Web service [61].

Delivery service: delivers the learning content to
the learner. It is better from performance view to keep
both tracking and delivery services both on the same
server. Besides, static binding between services will
enhance the performance of the learning process.

? ADL: Advanced Distributed Learning, established in
1997 to standardize and modernize training and
education management and delivery. The Department
of Defense (DoD) Office oversees the ADL initiative.
official Website: http://www.adlnet.gov
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Figure 4. Tracking and Remote Web service [61]

e Learner Profile service: sharing
user profile between different LMSs is a goal
here (because users can be learning via
different LMSs). Standardization of learner
profiles is important. Authentication between
LMSs is required before receiving user
profiles. Figure 5 presents User profile service
[61].
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Figure 5. User Profile Service [61]

. Sequencing service: during the
learning processing, selects the appropriate
content from either the local content
repository or a remote content provider.
Remote content providers register their
content information with the Register server.
In proposed framework, there is no local
content repository, and all content is supplied
by content providers. The sequencing service
retains information about the content provider
and learning process, since there is no
guarantee that a tracking service will bind
with the same sequencing service as the
learning progresses. Figure 6 presents
Operation of Sequencing Service [61].
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Figure 6. Operation of Sequencing Service [61]

124

e  Course/Content Management
service: selects content and provides it to the
sequencing service. Figure 7 depicts the
Sequence Service and Content Providing
Service.

Chih-Ping Chu et al. presents a great work from our
perspective. Though proposed framework combined
content with course services to be almost one service,
and though they did not mention Assessment/Test
service at all, they still presented a SOA based e-
Learning framework that included modifications to the
Original ADL LMS model to fit with the research
objective.

6.2.4 Services based e-Learning Systems and
Integration

Zhengfang Xu et al. [62] propose a Web services
oriented framework for e-learning systems aimed at
providing a flexible integration model in which all the
learning components and applications are well defined,
effectively discovered, and loosely connected through
using Web services as the main system component to
achieve that objective. However, Zhengfang Xu et al.
argues that there is a need for a standard mechanism
for supporting complete automation through all aspects
of end-to-end learning process that includes finding
suitable learning components or learning management
services, getting information about their services and
invoking their services. Though automation of
complete end-to-end learning process might seem to be
a goal to achieve, doubts about the effectiveness of
such a learning approach is under questions.
Arguments that prove the efficiency and effectiveness
of pure e-Learning programs are not completely
confirmed. There is a need of human tutor to support
blended learning (at least at some level of the learning
process). This research did not include any details
about evaluation of the proposed work. Experience
proved to us that SOA is not just Web services.
Evaluation of utilizing SOA in integrating LMS and
UMIS is available in details. Though we don’t
completely agree with this research project, however it
still confirms the need to present Web services to
LMSs to gain advantages like flexibility, and
accessibility, and overcome challenges like integration
and interoperability.
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Another SOA based e-Learning research project is
the one presented by A. M. Riad and H. A. El-Ghareeb
[26] that presents a SOA based Course Management
System (CMS) to address different integration
challenges. One of the critical limitations of a newly
established educational institution is the lack of
available well prepared courses. It is more applicable
to use widely available courses that might be higher in
quality than preparing new courses. Current CMSs do
not exploit courses shareability. To address this
shortage, a CMS is presented to highlight automated
discovering and importing of courses maintained and
managed by external CMSs. Proposed CMS
architecture utilizes SOA as a design pattern to
integrate different CMSs on service level. Proposed
CMS consists of two layers: Presentation layer and
Service Layer. Presentation layer is responsible for
interacting with user either via displaying information
or receiving user inputs. Service layer contains core
system services. Service layer is divided into three sub
layers: orchestration layer, application services layer,
and agents layer. Orchestration layer holds business
logic required by system processes. Application
services layer contains set of stateless services that are
capable of performing certain tasks. Agents layer
presents the suggested required software agents to
serve the overall system. Suggested agents are:
Discoverer, Ranker, Tracker, and Analyzer software
agents. Integration between software agents and Web
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services is achieved by utilizing SOA. Proposed CMS
facilitates integration between different CMS in order
to share resources of educational institutions.

Other SOA based e-Learning research projects that
concern integration is the one presented by Michel
Derntl and Juergen Mangler [63]. Michel Derntl and
Juergen Mangler argues that Web services have drawn
the attention of learning technology researchers and
practitioners, e.g., for decentralized, integrated support
of Web-service-based agents, for contract-based
provision and discovery of distributed Reusable
Learning Object (RLO) repositories, or for enhancing
the functionality and interoperability of existing
learning technology applications, to mention a few. All
of these approaches employ Web services to increase
extensibility and flexibility of existing solutions and to
foster standards-driven development, dissemination,
and usage of desired functionality. They presents an
open, standards-based learning technology architecture
that uses distributed Web services to support a broad
variety of blended learning scenarios and
administration asks. This project addresses blended
learning where; according to the author, not much
projects address efficiently. SOA has been adopted in
different ways in different e-Learning projects and
from different perspectives, and there is much research
to be done regarding this point to highlight the
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advantages and shortages of SOA within e-Learning
domain.

6.2.5 Services based e-Learning Systems and
Interoperability

“Scalable Adapter” design pattern constitutes a
software architecture that can be used to create
interoperability ~ between  differently  targeted
educational tools. The key idea behind the pattern is to
add a small “data adapter” to each learning
environment. The adapters can then access arbitrary
(scalable) parts of the data of “their” learning
environment and exchange this data with other
adapters. These changes are not costly and usually easy
to create since the existing systems do not have to be
changed but merely need to be extended. This design
pattern is used mainly to provide interoperability
features between different e-Learning tools used in
educational institutions. Advantages of this design
pattern are many and three different case studies
presented in this research. However, integrating
different applications on data level has never been the
appropriate  solution for all system integration
problems.

Andreas Harrer et al. presented an interoperability
approach based on data [64]. There are driving forces
for applying that approach, include: easier exchange of
data, reduced development time, and reduced
maintenance costs. Architects and programmers do not
have to change current already running systems;
instead they need to add new adapters that connect
systems together. However, connecting systems
together via adapters is not “always” the optimum
solution. Data based interoperability lacks application
logic interoperability and might stand as an obstacle
against Business Processes adoption within educational

institutions. However, data based interoperability
cannot be ignored.
Another SOA based interoperability research

project is the one presented by A. M. Riad and H. A.
El-Ghareeb [65]. This research project presents a SOA
based Assessment Management System (AMS) to
address Mobile Assessment as one of the e-Learning
activities. Mobile Learning (M-Learning) is an
approach to E-Learning that utilizes mobile devices
and is strongly recommended to be enabled by LMS.
Assessment is one of the learning activities that can be
achieved electronically and via mobile devices. Mobile
assessment refers to the capability of conducting
assessments via mobile devices. Mobile assessment
relies on external services that are not part of the LMS.
Providing interoperability between different external
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systems and services to be virtually part of the
educational institution LMS is one of integration and
interoperability challenges. Authors presented an
extension to the SOA based LMS developed in the
faculty of computers and information systems at
Mansoura University to address mobile assessment.
Proposed architecture consists of two layers: Interface
layer, and Service layer. Interface layer interacts with
instructors, learners, and business managers via human
interface (portals), and with external organization
services via machine interface (Web services). Service
layer contains core LMS services and has three sub
layers: Orchestration, Application Services, and Agents
layer. Orchestration layer holds business logic
presented by system processes as executable services.
Application Services layer contains set of stateless
Web services that are capable of performing certain
tasks related to system entities. Agents’ layer presents
the suggested required software agents to serve the
overall system. Agents’ layer presents Tracker
software agent; which is responsible of tracking
students’ non-conducted assessments and taking
appropriate actions to inform them.

Other interoperability approach that acts on
“service basis” is presented by Pedro J. Mufioz-Merino
et al. [66]. Pedro J. Muifioz-Merino et al. highlights the
importance of standards and its role in interoperability
between different applications. Also, they argue that
layering is one of the patterns that are important while
considering e-Learning solutions. Also, LMSs’ future
tendency is to be service-oriented. In this scenario,
LMSs are based on modular components and they can
support different services that do not stick to a specific
platform. They envision that the ideal scenario is one
in which all the different educational services can be
interoperable among different LMSs; and in which the
entire design of different LMS courses can be done off-
line (outside of LMSs) in an easy way for teachers
without high technological knowledge using proper
authoring tools’ and next these courses can be
imported within the different LMSs. Based on OK1*
architecture depicted in figure 8, they present their
architecture.

* OKI: Open Knowledge Initiative, an organization
responsible for the specification of software interfaces
comprising a SOA based on high level service
definitions. Official Website: www.okiproject.org
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Figure 8. OKI Layered Architecture (Pedro J.
Mufioz-Merino et al. 2009)

Infrastructure layer represents the final resources of
an institution, such as file systems or databases. The
Common Services are services that are used by several
educational applications, such as authorization or
authentication. The Educational Services are specific
educational modules like assessment or Course
Management. Finally, the Educational Applications are
the applications a user directly interacts with and these
educational applications can use the implemented
educational and common services. The IMS Abstract
Framework architecture is very similar to the defined
by OKI, and a perfect relationship among layers of
both architectures can be established. Both
architectures capture the strong importance of LMS
services. Besides interoperability, Reusability of
courses, services, and all other materials is one of the
main motivators of researchers to highlight the
importance of layering and standards to achieve
interoperability and reusability between different
distance educational systems.

6.2.6 Services based e-Learning Systems and XML

Theodre K. Apostolopulos and Anna Kefala
propose an e-Learning framework based on the design
and implementation of a middleware [67]. Authors
ought to adopt technologies that are standardized and
widely deployed in both e-Learning systems and
network infrastructure layers. The general architecture
of the e-Learning management scheme is based on the
configurable component-based middleware
architecture for deploying e-Learning services. Each
component has one or more agents, which maintain a
local XML-based Management Information Base
(MIB), and communicate with manager residing at the
service or session management component. The agent
communicates with the middleware via a light protocol
such as SOAP.
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Another research project that utilizes XML in e-
Learning is the one presented by Wan-Jen-Chang et al.
[68]. Wan-Jen Chang et al. proposed an e-Learning
platform with the required functions to provide
information to everyone in anytime and at anywhere.
The three functionalities are:

e Learning contents presented by
vision (i.e., Web browser) and voice (i.e.,
voice device, phone, cell phone) to provide
learners who are less technology-literacy and
visually disabled to join learning.

e  KMLS associates with collaborative

learning (i.e., learning communities) to
transform tacit knowledge into explicit
knowledge by consultation, assessment,

discussion and sharing experiences.

e The subject of life education is
everyone needs to face and to develop
unrestrained by age, gender, and avocation.

Utilizing VoiceXML to
Interface (VUI) was a powerful

support Voice User
idea and the

integration presented between different system
components via XML utilization was a good
contribution.

6.3 Comments on Services based e-Learning
Systems

SOA utilization from different researchers’
perspectives leads to different SOA based e-Learning
systems architectures. From full SOA functionalities
architectures to just Web services enabled architectures
are available by different researchers. SOA based e-
Learning systems frameworks are available; without
much evaluation and further analysis of points of
strength and weaknesses. Architectures that tend to
support fully automated learning process and
architectures that tend to support blended learning are
available. SOA based systems that support point-to-
point integration and interoperability, and architectures
that support Middleware based integration and
interoperability also exist. Each approach has its own
points of strength and points of weakness. Point-to-
point integration enhances performance. On the other
hand, middleware based architectures are more
flexible, scalable, and fault tolerant. Evaluation of
utilizing SOA in e-Learning systems need to be more
studied to highlight advantages and shortages of
utilizing SOA in e-Learning, and still SOA based
architectures vary a lot from a research project to
another.
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7. Conclusion

In 2003, Charles A. Shoniregun, and Sarah-Jane
Gray [69] wondered if e-Learning is a risk or a future,
and we believe that e-Learning is an important part of
the future that depends on how e-Learning researchers
and application designers will present to support and
enhance. By surveying e-Learning research activities in
the last decade, it is clear that e-Learning has been
presented to everyone, and challenges have moved to a
next step: the step of efficiency and effectiveness.
Either e-Learning has achieved the required results or
has not yet, that only means e-Learning researchers are
facing new challenges. Adaptive e-Learning is one of
the proposed solutions to exploit the unlimited
advantages of e-Learning. Tutoring is a solution to
learning limitations and challenges and Intelligent
Tutoring Systems have been a reputational research
subject [70]. E-Learning can present fined adaptive e-
Learning solutions supported by the intelligent
methods and techniques presented over long time of
research. Services based learning systems represent the
third generation of learning systems that supports
integration, interoperability, and scalability. Services
based Learning Management  Systems  are
recommended in order to fulfil e-Learning systems
architectural requirements. Adaptive e-Learning that is
supported by intelligent techniques is the proposed
solution to present efficient and effective learning. To
the knowledge of the authors, there is no article have
been found to merge adaptive and intelligent
techniques with SOA in the subject of e-Learning. As a
result, we were concerned with our activity to fill this

gap.
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