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ABSTRACT
E-learning offers advantages for E-learners by making access to learning objects at any time or
place, very fast, just-in-time and relevance. However, with the rapid increase of learning objects
and it is syntactically structured it will be time-consuming to find contents they really need to
study. In this paper, we design and implementation of knowledge-based industrial reusable,
interactive web-based training and use semantic web based e-learning to deliver learning
contents to the learner in flexible, interactive, and adaptive way. The semantic and
recommendation and personalized search of Learning objects is based on the comparison of the
learner profile and learning objects to determine a more suitable relationship between learning
objects and learner profiles. Therefore, it will advise the e-learner with most suitable learning

objects using the semantic similarity.

Keywords: E-Learning, Semantic web, Adaptive learning, Recommendation.

1. INTRODUCTION

E-learning and web based Training offers many
advantages for E-learners by making access to
learning objects and resources at any time or
place, very fast, just-in-time and relevance. E-
learning has offered a lot of advance in learning
and training environments allowing educational
community to rely on new technologies to give
an improved experience and empower their
learners with better materials [1].

Nowadays, in Traditional e-learning systems to
offer appropriate learning content to the right
learner in a correct way is a big challenge [1][2].
Nevertheless the major problem existed in
current E-Learning is the amount of time spent
searching for the right content, absence of
personalization and there is an inadequate search
technique for searching the web contents. we
aims to help a user acquire knowledge at his
own pace, in attractive environment and as
flexible as possible by Proposing a new E-
learning system based on Semantic Web.

With the fast increasing of courses and learning

objects (LOs) in a diversity of media formats, it
becomes quite difficult and complicated task for
learners to find suitable learning objects LOs
based on their priority and needs.

Semantic  web-based educational  systems
(SWBES) represents the next generation of web-
based educational systems that aim at providing
several improvements on the quality of services
by the use of semantic web technology.

We need to represent the knowledge in different
contexts on same learning objects and adapt to
different users requirements and queries. To do
that, we need to add new technologies which
help machines to understand these documents.
These technologies are called the semantic web
[3], [4]. Semantic Web can help search engines
deliver better search results.

Traditional search engines cannot understand the
text of the learners and his interests. because
they base on a set of keywords that are inserted
by the Learner for syntactic search to get the
desired results with a different indicator lead to
incorrect results, irrelevant or no results to all

Maged Elazony et al, (2018); www.srinivaspublication.com

PAGE 102



International Journal of Management, Technology, and Social
Sciences (IJMTYS), ISSN : 2581-6012, Vol. 3, No. 1, May 2018

users when searching [5]. We are also faced with
the need to adapt the learning process to the
progress of the e-learner, his preferences, as well
as existing competencies, to ensure that the
system is both effective and efficient, especially
considering the multitude of learning objects in
existence.

When the learner search for learning objects
Keyword-based model that is based on
keywords matching leads to “too many or
nothing “and Users often cannot specify
appropriate and exact keywords for a valid
guery, there is no way the system can learn what
the user means and requires by such queries.
Adaptive e-learning Recommender Systems
using semantic web can solve these problems
and improve Traditional e-learning systems.

To do that, the user's profile ontology is
compared to some reference characteristics.
These characteristics may originate from the
information item (the content-based approach)
and the wuser's social environment (the
collaborative  filtering  approach).  These
approaches were named a recommender system.
It is also defined as information filtering, that
use predefined rules to recommend the learning
contents to learners and filter information.
Content filtering recommends based on the
similarity between contents for one user while
collaborative filtering works based on similarity
between user profiles. Content filtering and
collaborative filtering work based on rating
system

However, collaborative filtering has a problem
called "cold start”, which indicates dependency
on a collaborative filtering technique that relies
on inadequate user information from the past.
Content based filtering considers to one user, so
the results are not shareable. Therefore we
propose a e-learning adaptive semantic
recommendation system. We use the rule
filtering techniqgue as  the adaptive
recommendation technique. We propose this
system to help learner choose and find learning
contents they want to learn. Based on semantic
web technology, the ontology will be used to
gather learning contents and Use of ontology for
knowledge representation in knowledge-based
recommender systems.

In this paper, we design and implementation of
knowledge-based industrial reusable, interactive
web-based training at the seaport and logistics
sector and use e-learning based on semantic web
system to deliver the learning contents to the
learner in flexible, interactive, and adaptive way
using a hybrid technique of collaborative
filtering and content-based filtering to solve the
problem of cold start, we propose adaptive
recommendation e-learning systems which have
two system. The first is used in the start of the
course which recommends the effective and
suitable learning contents according to his
condition. The second used during the course to
track learner progress and evaluate learning
performance and rate, the proposed system is
considered an adaptive learning model that
converts the searching technique from syntactic
search to semantic search.

In this approach Recommender systems have
been used for e-learning environments to
recommend useful materials to users based on
their priority and needs. We use Pre-test and
post-test to check the knowledge of the user
before and after course. Pre-test determine the
knowledge about the course initially. Post-test
determines learning ability of users, it also
compare the difference of learning performance
of Learners. We find that adaptive
recommendation E-learning systems using
semantic web will help the e-learner to find the
information and learning object easily and
relatively for their queries and interest.

This research investigated the following
question “Is it possible to construct an
automated adaptive recommendation e-learning
system learning using semantic web technology
that recommend instructional content and
learning objects suited to the cognitive ability
and instructional preference of a E-learner,
independent of domain and ensuring that no
meaning is lost from adaptive strategies?”

In this paper, the knowledge base is created
using the RDF framework proposed by the W3C
to represent their data, ontology is used to
represent knowledge about the learner and
learning resources. We use the World Wide Web
Consortium (W3C) recommender ontology
language, web ontology language (OWL) to
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create ontology.
2. RESEARCH METHODOLOGY

A research approach is defined as the
methodology that can be followed during the
research. Our research approach mainly follows
the Qualitative Analysis Approach proposed by
Taylor and Renner [6].

The qualitative analysis approach attempts to put
structure to qualitative data. Qualitative data
collected in this paper is from top ranked
Journals such as IEEE, Springer, Elsevier and
ACM, Proceedings, Publications and trusted
websites such as the W3C website. After data
collection, we follow Taylor and Renner
approach which consists of five steps. They are:
1. Understanding of data.

2. Focusing the analysis by questioning what
we want to find out.

3. Categorizing information and identify
ideas, concepts and terminology.

4. ldentifying the relationship  between
different categories.

5. Explaining what new things we find and
learn.

Data Collection is the methods by which data
obtained include surveys, interviews,
guestionnaires, and case studies. In addition to
literature reviews, we made face-to-face and
telephone interviews with members of relevant
organization’s and committees in seaports and
trade domain.

The research methodology in this paper was
prepared in the frames of constructive method.
The constructive research method in this paper
takes 5 phases: (1) literature review; and (2)
problem identification; (3)  Theoretical
framework; (4) practical implementation and (5)
experiment.

Figure 1: Constructive research method

A systematic review of related works and
analytical research methods were used for
revealing the advantages of the use of Semantic
Web technologies for e-learning and for
recommendation system in e-learning and
adaptive learning and semantic search. The
theoretical framework is designed to explain the
e-learning systems using semantic web and the
need of the new technological solutions after
problem identification. Practical implementation
phase evaluated during the experimental phase.
Furthermore, we use e-Learning Analytics (e-
LA) which refers to the set of techniques aimed
to extract useful information from existing
online education datasets. The final goals of E-
Learning Analytics are to improve online
education impact and student’s performance and
improve the return on investment (ROI) of
educational initiatives, such as: Helping on
marketing courses among the right target
audience and reducing tutoring costs.

3. LITERATURE REVIEWS

Enhancing learning objects and e-Learning
Contents by Using Semantic Web Technologies
opens new possibilities in lessons content
enhancement. (Garcia-Gonzélez & Emilio Labra
Gayo, 2017).

In this work, we present an e-learning system
based on Semantic Web technologies that allow
to automatically control learners’ acquired
knowledge in e-learning.(Gladun & Rogushina,
2007). E-Learning refers to learning that is
delivered or enabled via electronic technology
Drucker [7] has defined e-Learning as “just-in-
time education integrated with high velocity
value chains. E-Learning also defines as the use
of computer technologies (ICTs) and
information and to create learning experiences
[8]. It is the delivery of comprehensive,
individualized, dynamic learning content in real
time, aiding the development of communities of
knowledge, linking learners and practitioners
with experts”. E-Learning aims at replacing old-
fashioned time/place/content/  predetermined
learning  with a  just-in  time/  at
workplace/customized /on-demand process of
learning [9] [10]. An e-learning system can be
defined as a social and information
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technological system that supports learning
processes [11]. E-learning is also called Web-
based learning, online learning, distributed
learning, computer-assisted instruction, or
Internet-based learning [12][13].
Web-based e-learning systems are usually used
by a wide variety of e-learners with different
background, skills, learning styles and
preferences. E-learning is extremely beneficial
in providing cost effective education irrespective
of geographical boundaries and time [14] [15]
[16].
Web-based courses and E-learning offers
advantages for users and learner. By making
access to learning objects and resources just-in
time, very fast, and relevance, at any place or
time. Traditional e-learning systems have
several following problems:

e The amount of time spent searching for the
right contents.

e Learning can take place at any place and time
and. However, with the increase of learning
contents on the web, it is a time-consuming
effort for learners to access desired and
suitable contents. Therefore, Traditional e-
learning systems do not provide flexible
content delivery.

e Absence of personalization in traditional e-
learning systems, learners with the same plan
have the same content lists for learning, even
though they have different previous knowledge
about their plans.

e There is an inadequate search technique for
searching the learning objects. It is difficult to
find appropriate web service on user's request
with the absence of semanticists.

E-Learning is classified into formal and informal

learning [17] :

1- Formal learning is a highly structured
planned learning that obtained from
activities within a structured learning
setting. The teacher pushes Information he
wants to the learners. Formal learning
includes learning offers from schools or
universities and it is delivered by teachers in
a systematic planned mode.

2- Informal learning is referred to as learning
by experience in which learning can be
obtained through daily life activities related

to work, family or leisure. In informal
learning, learners make their own choices
both about what they want to learn and what
and techniques they will use to support the
learning process. Recently, it is estimated
that 20% of learner knowledge is obtained
throughout formal learning and 80% is
obtained throughout informal learning [18],
[17].
In this paper we propose a solution to overcome
the traditional e- learning problems and apply it
on formal and informal e-learning and training
in seaports domain which will in turn help to
ensure the support of implement single window
and trade facilitation.
It is important to apply a mechanism for ELS
in a way that the information and resources
can be accessed, sharing and reused. Semantic
web technology is used to improve e-learning
systems, in order to share, reuse the information
easily, flexibly, and in a personalized way [22].
But With the absence of semantic, there is
difficulty of resources sharing and searching,
which is mostly caused by the weak-semantic
learning resources and the poor sharing
mechanism.
The World Wide Web was not built for machine
consuming. It built for human consuming.
Although everything on the Web is not
Machine-understandable, its machine-readable
[19], [20]. That would enable web-based
applications to interact both on the syntactic and
semantic level. E-learning systems using
semantic web will help the earner and lecturer to
find the information and learning object easily
and relatively for their queries and interest [21].
The learning modules need to consist of suitable
learning content modules called learning objects
(LOs) which are then included in the learning
activity structure. In general, courses in
Learning Management Systems LMSs consist of
set of Learning Objects LOs. The IEEE LTSC
has developed a learning object metadata (LOM)
standard known as the IEEE LOM While many
definitions abound the IEEE LOM draft standard
[22] defines a learning object as “any entity,
non-digital or digital, that may be used for
learning, education or training” LO can be
defined as a digital and reusable piece of content
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used to achieve a learning objective. LO can be
an audio file, a text document, a picture, a video,
or a complete website. Commonly, LMSs are
considered as one-size-fits-all systems as they
deliver the same kind of course structure and
LOs to each learner [23]. However, each E-
learner has different characteristics such as
levels of expertise, prior knowledge, learning
styles, cognitive abilities and interests, and
therefore, a one-size-fits-all systems do not
support most learners in the e-learning
environment, learners find it difficult to select
the learning activities that best meet their criteria
[24].

The Semantic Web was introduced by Tim
Berners- Lee who invented the traditional World
Wide Web [25] [26]. Berners-Lee, Hendler and
Lassila (2001) define the Semantic Web, as “an
extension of the current web, not a separate
Web, in which information is given well-defined
meaning, better enabling computers and people
to work in cooperation”, also known as Web 3.0
[27]. The term "Semantic Web" involves efforts
to build a new World Wide Web architecture
that enhances content with formal semantics,
means the content is made suitable for machine
only. One of the great promises of the Semantic
Web is flexibility in accessing and identifying
information [28].

The Semantic Web is considered as an evolution
to WWW which aims to make all the application
data and information on the internet universally
machine process able and shared a in a very
efficient way. It is an intelligent web which
machine can understand the information
semantics and services on the Internet by
applying technologies and enabling inference
rules to increase users’ satisfaction while
searching the web content [29], [30].
Motivations for inventing the Semantic Web are
the limitations of the traditional Web [31].
Semantic Web provides solutions for these
drawbacks by offering more efficient
technologies such as XML, RDF and Ontology
[32]. The main task of the Semantic Web is
“Expressing meaning”. In order to achieve that
objective several layers of representational
structures are needed [26]. The semantic web
architecture can be divided into 3 parts which

are [33], [34].

1. Knowledge representation is the first part
consists of (XML, XML schema and RDF,
RDF schema layers).

2. Ontology (Ontology vocabulary layer).
3. Agents (Logic, Proof, Trust layers).
The Semantic Web can be used for
implementing an E-learning system, because it
provides all means for E-learning: ontology
development, ontology-based annotation of
learning materials, their composition in learning
courses and active delivery of the learning
materials through E-learning portals [35].
We use Semantic web to Follows the structured
way for keeping the information.
* Makes possible information to share & reuse.
* Enables a web talking to machines.
* Uses certain techniques like Ontology, RDF’s,
XML & SPARQL.
The Semantic Web publishing in languages
designed for data such as: Extensible Mark-up
Language (XML), (RDF) Resource Description
Framework Web Ontology Language (OWL),
and In contrast with the simple HTML, the XML
allows content creators to label information in a
meaningful way [25]. But the machine still
knows nothing about what is meant by this
structure. The Resource Description Framework
then comes to represent the relationships
between the data items and give more meaning
for the XML labels. The Web Ontology
Language OWL provides the meaning or
semantics for the data syntax and solves some
problems occurred such as “two databases may
use different identifiers for the same concept”
[25]. Then the machine needs Web Ontology
Language to discover the data which have the
same meaning. These technologies enable the
data to be represented in a machine readable
structure and hence enable the machine applying
inference rules on the data to obtain meaningful
results to improve the search process. The
success of the Semantic Web is based on the
easy creation, use and integration of semantic
data [36], [37]. Briefly, the Semantic Web
technology is supposed to make data located
anywhere on the Web accessible and
understandable, both by machines and people.

4. RECOMMENDATION SYSTEM
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In the effective learning the essential elements
are control of students’ feedback between
students and their tutor and his skills [9]. The
main idea behind the proposed approach
presented in this paper is that the domain
ontology is not only useful as a learning
instrument but it can also employed to assess
learners’ skills. For it, the analysis of students’
mistakes allows to propose them personalized
and adaptive recommendations and to improve
the course materials in general. In this work, we
present a Semantic Web technologies that allows
to automatically control students’ acquired
knowledge in e-learning frame works :
Adaptive e-Learning

The Recommender systems also known as
information filtering systems that assist users in
products, contents, or services (such as books,
web sites, movies, digital products, song, travel
destinations, and e-learning material) by
implicitly or explicitly collecting and analyzing
preferences from other users finding [38].
Recommender systems used for e-learning
environments to recommend useful materials
and learning objects to the learners based on
their priority and needs [39].

Adaptive e-Learning is set of techniques
oriented to offer E-learner a unique and personal
experience, with the final goal of maximizing
their performance.

Adaptive e-Learning is based on the principle
that every E-learner (in our case employee or
customers of seaport domain) is unique and has
a different background, learning needs, learning
style, etc.

Recommender systems open new opportunities
of retrieving personalized information [40]. The
objective of our Adaptive e-Learning system is
being able to capture those differences and
translate them into contents and training
processes which are relevant for each and every
individual student, based on comparison of the
learner profile ontology and learning object to
determine a more suitable relationship between
learning objects and learning profiles. Thus, it
may recommend e-learner with most suitable
learning objects LOs using the semantic
similarity.

To support personalization, a recommender
system is used to assist learners in finding the
appropriate LOs which will be needed for their
learning. Personalization involves the following
key stages they include choosing an appropriate
learning approach, depending on the learning
style and approach for choosing the suitable
content, in turn these contents need to devise the
appropriate teaching activities suitable for that e-
learner.

4.1 The Architecture

The architecture of Adaptive recommendation e-
Learning System using semantic web has the
following building blocks as shown in figure 2 :

e E-Learner model: Contains information
about the preferences, knowledge, learning
style, capabilities, etc. of each student.

e Learning Objects -Knowledge
domain: Contains the set of knowledge and
learning objects that need to be transmitted
and taught to e-learner.

e Recommendation model: Represents the
intelligence making recommendation
decisions about which learning object,
content elements, exercises, materials, etc.
are presented to the student in order for him
to acquire the knowledge contained within
the knowledge domain. The
Recommendation model bridges the gap
between the knowledge and the student.

e E-learner interface: Allows for the learners
interact with the system and presents
whatever contents have been selected by the
recommendation model.

User Interface

=
Model

Figure 2: Adaptive e-Learning Architecture
o How to represent the knowledge in a way it
can be presented in an adaptive fashion?
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e Which variables define and represent a
learner and allow performing adequate
recommendation decisions?

e How are recommendation decisions made?
There are two main possibilities to do with their
adaptive recommendation model, and the
technology behind:

e Rule based systems, its create conditional
pathways through the learning contents of a
given course, based on intermediate check
points  where  e-learner  show their
knowledge level on a set of topics.

e Recommendation based systems, use
machine learning techniques to infer the
different existing user profiles and the
learning pathway, provide
recommendations to e-learner with
learning object based on their learning
profiles, Choosing an appropriate learning
approach, Choosing content depending on
the style of the learner

adaptive recommendation e-Learning capable of

providing a customized online learning
experience, making this experience relevant for
the e-learner and helping him to achieve higher

success rates [41] [42]

The purpose of proposed e-learning content

Recommender Systems is to help trainer in port
community to find not just Learning object LO
but also the type of LO that they should
appreciate from a lot of LO content and types.
Adaptive learning systems attempt to adapt
learning content to suit the needs of the learners
using the system. ARELS can dynamically
change to better suit the learning in response to
information collected during the running of the
course of learning rather than on the basis of
preexisting information such as a learner’s
gender, age, or achievement test score.

Identify the interest, needs, media to learn i.e.
audio, video, PDF and other, knowledge
level, background, profile, search history of
the e-learner before delivering the e-learning
resource results to e- learner.

Exactly identifies the actual requirements of
e-learner and produce only such relevant
learning resources to e-learner.

The important thing is in this approach is that
identifying, discovering, categorizing and

presenting the relevant results to e- learner is

performed by the machines, not the human.
This approach wuse ontology to represent
knowledge about the learner and learning
resources. The designed ontology will be in
OWL (Ontology Web Language). We propose
this system to help learner choose and find
learning contents they want to learn. Based on
semantic web technology, use of ontology for
knowledge representation in knowledge-based
recommender systems, using semantic similarity
between user query and learning object create
the knowledge base using the RDF framework
proposed by the W3C to represent their data, use
the World Wide Web Consortium (W3C)
recommender ontology language, web ontology
language (OWL) to create ontology, providing
adaptive, personalized recommendation for each
learner, ontologies in our system are developed
by protégé ontology editor.
The Domain Ontology - The main reason for
ontology is to enable communication between
computer systems in a way that is independent
of the individual system technologies,
information  architectures and application
domain. Ontology includes rich relationships
between terms and each specific knowledge
domain and organization will structure its own
ontology which will be organized into mapped
ontology.
The domain of our learning content and the
ontology we have developed within proposed
system is that of Seaports. It is used mainly to
index the relevant learning objects and to
facilitate semantic search and re-usability of
learning objects.
In the proposed model, personalized search of
learning objects in e-learning is basedon a
comparison of the learner profile and the
learning object description [43][44]. This
approach needs to present both the learner
profile and the learning object description as
certain data structures, it requires the
development of ontological models of the
learner and learning object[45][46].[24].
The semantic and personalized search of the
learning content is based on comparison of the
learner profile and learning object to determine a
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more suitable relationship between learning
objects and learner profiles.

4.2 Methodology for ontology development
Firstly, we gathered detailed information of the
domain from various sources, setting of classes
and subclasses and ldentification for the
ontology to be developed is done, at second
stage. Identification and setting of object and
data properties between classes and subclasses is
done at third stage whereas their domain and
range is set. At fourth stage, Comments for
domain explanation are added to the classes and
properties. The fifth stage is creation of class
instances and setting their properties (both data
and object). In Sixth stage, consistency check is
performed for which various inbuilt reasoners
like HermiT can be used. Save the ontology in
RDF/OWL format at Seventh stage. In the last,
ontology is exported in RDF/OWL format for
execution of queries at the desired user interface.
Finally, the prototype ontology is developed for
seaport domain and e-learner model.

To construct our ontology, we have adopted the
seven-steps approach that is proposed by Noy
and McGuinness [47], [48] as follows:

Step 1: Define The domain definition and the
domain scope.

eThe covered domain by our ontology is the
seaports and e-learner and Learning object
domain.

eThe ontology will be used by E-learners, users,
and domain experts via an interface.

oThe ontology maintenance ensured by seaports
domain experts.

Step 2 : Considering the possibility of sharing
and reusing the existing ontologies, we can
extract concepts from other ontologies according
to our needs In order to enrich our ontology.
Step 3 : Enumerate the important keywords of
the Ontology.

Step 4 : Define classes and their hierarchy. In
this step, we use the ontology model that we
have developed to classify the collected
keywords from the previous steps according to
the following attributes:  Author, Title,
Description, Publisher, Date, Type, Topics,
Language and Keywords.

Step 5-Step 6 : Define the classes’ properties
and their facets. The classes’ properties and their

facets are defined in the designed ontology
model level. Each concept in our ontology gets
the model class properties which it belongs to.
Last step : Create the instances: Our ontology
concepts represent classes related to the e-
learning domain.

Figure 2 show the facility of protégé that shows
the visual representation of the different classes
created under the proposed e-learner model.

N

Figure 2 :E-learner ontology Model using
Protege

5. CASE STUDY - Design and
Implementation of knowledge Base Industrial
Adaptive Recommender E-Learning System
Using Semantic Web for seaports:

The Semantic Web technology is used as a
backbone for E-Learning. Foremost, the
objective is to ease efficient access to
information. But, in general, a Semantic Web-
based learning process could be a personalized
(user  customized), relevant  (problem-
dependent), and an active (context-sensitive
[49]. The previous related works which
employed adaptive recommendation e-learning
using semantic web in their system used various
techniques for recommendation. The commonly
used techniques among them are collaborative
filtering. Collaborative filtering recommend
learning contents to users based on similarity
between user profiles. In this approach getting
real rating for course material is difficult. The
quality of recommendation in these systems
depends on these rating. In addition this
technique has problem called “cold start”.
Therefore this approach is not suitable for
making precise recommender for e-learning
activities. Hence, we propose rule filtering as
recommendation technique Rule filtering applies
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as predefined rules and rules are more accurate
than ranking.

We will describe the general model of solution
in this section in details to understand how smart
Search model recommend and retrieve the
learning object.

Learning objects Search: the proposed Model
The Learning objects Search model is an
example of semantic search engine based on
semantic agent. The proposed model will
effectively help users to find correct LO based
on the semantic query. Which are implicitly and
seamlessly injected into both user query and LO
Search concepts stored in RDF, contrast with
conventional query which depends on keywords
only, and not their meanings. The LO Search
model is composed of two tiers, with each tier is
responsible for specific task. The tier may be
composed of multiple components. The Two
tiers are structured as follow as shown in Figure
3:

Reviow
User Intafoce Engih siop Library RDF Ul
> | T (reetex) words st applation
r
),

Application Admin

Stop word and spacial Refer
character removal

(query ftration)

Distributed Wbrary RDFs
(

Refe
Word Analysis (sensstion) i—] Lbrary exraction

v Bmllsthde producs
Query Library instance
construction

Semantic matched result

Figure 3: Semantic E-learning Architecture
details

The presentation tier

This tier is the top most level of the application.
The presentation tier displays information
related to LO search query and answers. The
presentation tier is contacted with the other tiers
by outputting the results to the browser/client
tier and all other tiers in the network. The

Presentation layer has been implemented using
J2EE technologies such as RPC, GWT and CSS.
The business logic tier

This tier controls the functionality of the
application by performing detailed processing,
handling  transformation of input text,
information exchange between the RDF data, the
knowledge base (ontology) and the user
interface. It Consisting of A group of agents that
interact together to achieve a specific complete
task related to a specific seaport Training LO
Search domain. This tier is divided into four
components which described in the following
sections.

1-The stop words removal component (query
filtration)

When the user enters her /his query in the text
area, he may enter other special characters such
as punctuation marks. This component is
responsible for filtration of all special character
and punctuation marks. Furthermore, the query
words are separated by Stop words like: with, if,
on, from or the Stop words are words which are
filtered out prior to query processing. These
words are eliminated by referring to a list
contains stop words. The cause for eliminating
this stop words is that these words do not add
any important information and are not indexed.
2-The word analysis component

The word analysis component is the first
semantic component that lists the words in the
user query and fetches their references or
different meanings, by referring to predefined
Word Net ontology for seaport domain and
learning objects terms and axioms used in any
search domain. In this case we use seaport
domain ontology.

Heterogeneity

The data can then be presented differently from
one system to another, this heterogeneity
involves communication and each business or
system may designate an entity according to its
local area, these naming conflicts can be
homonyms conflicts, synonyms conflicts or
polysemy conflicts.

Synonyms conflict: different words expressing
the same information, for example, the word «
lift» (American English) and « elevator» (British
English) are two different words referring to the
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same information.

Another example in seaport community domain
the word « Car» and « Land carrier » and «
Truck» and « vehicle » are different words
referring to the same information.

Homonyms conflict: same word different origin
with the same pronunciation that have different
meaning, eg. if two different systems exchange
data, while the data exchanged is « left », the
probable conflict is presented in a sentence « left
»can refer to the past of the verb « leave » or the
opposite of « right ».

Another example in seaport community the
word « charge - discharge» if it used in port
operation its refer to charge and discharge of
cargo and containers from and to the ships but if
it used by another filed like electric its refer to
Electric charge and discharge

Polysemy conflict: The same word of the same
origin changes meaning depending on context.
For example the word « Get » can be used as «
we get money » in this sense the word « Get »
means the amount obtained, whereas if we use «
we get it » in this case the term « get » means to
understand.

In  this component, e- learners will be
processed semantically to get proper
recommendations of LOs It consists of the
following steps :-

Step 1: The e-learner searching for LOs by
expresses his need using his own words to form
a request (query).

Step 2: The query is analyzed to check the
syntax in order to make sure that the query is
well formed

Step 3: First it tries to disambiguate word sense
by using one of classification algorithms.

Step 4: If single definition is found, then, it
processes this definition otherwise it pops up a
window proposing the word meaning to the user,
with the facility to let the user select another
meaning.

Different word-sense disambiguation (WSD)
WSD algorithms can be plugged there :
Knowledge retrieval:

Input query is annotated according to user
profile and interest then by using ontology
semantically relevant information is retrieved.
Semantic web is used to make the-learning

system more responsive and interactive.
Ontology enrichment tool

The proposed Adaptive Recommendation E-
learning using semantic web (ARELS) system
provides an ontology enrichment tool in which it
enriches the ontology with new concepts from
the list of the concepts that are requested by
the learner but not included in the domain
ontology, the system provide system
administrator with a tool they can use it to edit
existing ontology and add new concepts.

In this component, E-learners needs will be
processed  semantically to get  proper
recommendations of LOs.

The Query Library instance construction
component

As the query is normalized, another component
begins the work of constructing anonymous
domain instance that represents this query in
order to be matched against stored LO names
instance in knowledge base (RDFs). This
component is responsible for this task.

The Library core processor component

This is the most important component in the
model, which performs multiple operations.
Including Learning Objects preparation, RDF
indexation, instance ontology matching, Library
ontology instance references, preparing the
matched result to be sent to e-learner and finally
sorts the result according to their interested data
field as shown in figure 4.

D= [~

Figure 4 — Sample answer to the user query,
with E-learning as main interested filed
Personnel knowledge search engine personalize
knowledge according to e-learner profile and
support to search learning objects suitable for
user,The Trainer of web-based e-learning
training systems in seaports domain belong to

Maged Elazony et al, (2018); www.srinivaspublication.com

PAGE 111



International Journal of Management, Technology, and Social
Sciences (IJMTYS), ISSN : 2581-6012, Vol. 3, No. 1, May 2018

different categories based on their skills,
background, preferences and learning styles and
job filed. We focuses on personalized semantic
search and recommending learning content
material and type that are appropriate to the
learning environment.

Developed System Feature:

The features of the developed system include:-
Personalized Content Recommendations: The
learning process takes into account the user’s
preferences and personal needs, i.e., the user has
to explicitly specify these preferences or that the
system has the ability to infer them through a
monitoring process. Adaptive learning content,
maximize students’ performance and increase
motivation by considering that every student has
different knowledge, educational needs and
learning style.

Adaptively: The user’s preferences change over
time and the system track them and properly
adjust to them. The whole history of the e-
learner  learning  behaviour taken into
consideration, and not just the user’s recent
actions.

Extensibility: the E-learning system is
extensible in terms of the learning material and
learning objects it provides. It’s easy for the
system to incorporate new courses and learning
resources.

Inter-operability: E-learning system able to
both access content from and provide content to
digital libraries and other e-learning systems
(Semantic Web Semantic Integration of
heterogeneous data sources).

6. RESULT AND DISCUSSION

E-learning and Web-based courses offer obvious
advantages for Trainer by making access to
Training resource just-in-time, very fast, and
relevance, at any time or place, we present an
approach for design and implement a Semantic
e-learning system, which focus on the RDF data
model and OWL ontology language. We
demonstrate the effectiveness of this approach
through several experiments using different type
of courses taught in Damietta port at Egypt.

The semantic and personalized search of the
learning content is based on comparison of the
learner profile and learning object to determine a

more suitable relationship between learning
objects and learning profiles. So, it will advise
and recommend e-learners with most suitable
learning objects using the semantic similarity to
retrieve semantic matched learning objects.

We propose this system to help learner choose
and find learning contents they want to learn.
Based on semantic web technology, the ontology
will be used to gather learning contents and Use
of ontology for knowledge representation in
knowledge-based recommender systems, the
knowledge base is created using the RDF
framework proposed by the W3C to represent
their data and ontology is used to represent
knowledge about the learner and learning
resources.

Ontologies in our system is developed by
protégé ontology editor.The aim of this research
is to improve the learning experience and
learning  outcomes  via  Design  and
Implementation of knowledge Base Industrial
Adaptive Recommender E-Learning System
Using Semantic Web.

(S gage— =
w=—u

& - — Sz |
~ =t = — =]

Figure 6 : The Whole Virtual World with

Channels, Terminal, gates, berth and Roads.
Figure 5 and 6 show the Web based training
system. The interface is provided by a web
browser, where port training system is
embedded into a HTML page. The symbols in
the right corner of the screen tell where the
Channels, Terminal, gates (in /out), berth,
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Scales, warehouses, Customs and Roads located
in real system. In figure 7; a histogram reports
the average Trucks waiting times in Damietta
port to complete its work Cycle .Tablel shows
the time taken (in minutes) to complete trucks
cycle. As shown in figure 7 the Trucks Cycle
Time is reduced from 150 min to 50 min after
implementation of the Training Simulator in
Damietta port at Egypt. From Table 1, it can be
observed that the use of training has significant
impact on the number of hours spent waiting by
trucks in Damietta port at Egypt to complete its
cycle in customs. The users now have a good
knowledge about what he must do to complete
the truck cycle because we use adaptive
recommendation e-learning  system  using
semantic web to trainee and teach the employee
and customers the automated work cycles and
the formal rules about every step in work cycle
spatially trucks cycles.

Table 1 : Trucks waiting time at the customs in

2016 at Damietta port

A 2
\’bo Q§®é& ?Qk\ @’Zﬁ \\)Q

\&*

X
?9% %QJQ O(/

Number of trainees who are trained on our
Training Simulator is 60 employees and
customers, in the period from January 1, 2016 to
January 31, 2016;

Here we compare between three systems:

There is no training for users (no system). The
users dealing with the system in the port but
with no knowledge about the automated system.
N=13.4.

Using e-learning to teach the users how to deal
with the automated system in the port (old

system), but we don’t wuse adaptive
recommendation or e-learning using semantic
web. N=8.7.

Using adaptive recommendation e-learning
system using semantic web, to deliver the
learning objects to the learners in flexible, an
interactive, and adaptive and flexible manner.
N=5.7.

From Figure 7 and Table 2, it can be observed
that the use of current training simulator has
significant impact on the number of hours spent
waiting by trucks in Damietta port at Egypt to
complete its full cycle compared with other
systems. The truck dual time is reduced from
13.4t05.7.

Table 2 : waiting time for trucks before using
simulator in training and after. For full truck
Cycle in Damietta port.

Systems no old Current
system | system | system
The mean 13.4 8.7 5.7

waiting
time(hour)
mur) the mean waiting time for
trucks
15
10 H no system
5
0 ] o . m Old system
o RN
< ¥
@ Lsysten

Figure 7: The waiting time of Trucks in
Damietta port.

The main benefits of the system is :-

(1) Maximize e-learners learning performance.
(2) Improve the quality and effectiveness of
learning objects.

(3) Proactively act on ongoing learning
processes and mitigate upcoming risks.

(4) Understand the e-learner educational needs.
(5) Capitalize the LMS investment and ROI
while adding adaptive capabilities to the courses.
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7. CONCLUSION

This  paper proposed a design and
implementation of knowledge-based industrial
reusable, interactive e-learning and web-based
training system wusing semantic web. The
proposed work is applied in seaport and logistics
sector for trade facilitation and single window
implementation and use e-learning based on
semantic web system to deliver the learning
contents to the learner in flexible, interactive,
and adaptive way using a hybrid technique of
collaborative  filtering and content-based
filtering to solve the problem of cold start, The
architecture presented in this paper is considered
an adaptation model that improve the search by
converts from syntactic search to semantic
search. The recommendation and personalized
using semantic search of the learning content is
based on comparison of the learner profile
(ontology) and learning object (ontology) to
determine a more suitable relationship between
learning objects and learner profiles. Thus, it
may advise the learner with most suitable
learning objects using the semantic similarity.
The proposed research work solves the
limitation of current traditional e-learning
environment by providing most relevant learning
resources to e-learner quickly. We have
developed a Semantic Web-based e-learning
system, which focuses on OWL ontology
language and the RDF data model. The purpose
e-learning content Recommender Systems is to
help trainer in port community to find not just
Learning object LO but also the type of LO that
they should appreciate from a lot of LO content
and types according to the requirement of the
learner, the ontology will be used to gather
learning contents and Use of ontology for
knowledge representation in knowledge-based
recommender systems, The knowledge base is
created using the RDF framework proposed by
the W3C to represent their data and ontology is
used to represent knowledge about the learner
and learning resources.

We improve courses Search for E-learning
Content Management System based on Semantic
web technologies such as Resource Description
Framework (RDF), RDF Schema (RDFS), Web
Ontology Language (OWL), Uniform Resource

Identifier (URI), XML, and SPARQ.

We use the semantic web to improve e-learning
and courses Search by using adaptive
recommendation system. The main purpose of
our paper was to provide flexible and
personalized adaptive access to the learning
materials. The main contribution is our model
for Improve information retrieval and e-learning
system using semantic web technology, The
Used Technologies are introduced this paper
significantly contributes to the limited literature
on adaptive recommendation e-learning using
the semantic web.

We implement the adaptive recommendation
system using the state-of-the-art technologies
and new trends in e-learning and Semantic Web
such as such as (Knowledge representation-
Knowledge acquisition- ontological engineering
-Ontology Sharing and Reuse- Semantic Web
Semantic Integration of heterogeneous data
sources- Solutions for bridging the gap between
Web of Data and the Web of Services).

The experiment’s results find that the use of
semantic web and adaptive recommendation the
subject ontology extension approach satisfyingly
contributes to an improvement in the accuracy of
learning objects recommendation.

In the future, we may make improvements the
keyword  clustering  algorithm  through
identifying  synonyms among  keywords.
Furthermore, we expect to develop reference
ontology using agent system and then assess the
impact of agents on the adaptive
recommendation system.
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