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Abstract — Information and Communication Technologies
(ICT) are playing more and more important role in the
development of the society and, consequently, education. ICT
provide new representation languages that allow the
development of new learning scenarios. Institutions of higher
education must use these new technologies for improving their
educational processes. In this sense, ontologies and semantic
web technologies are appropriate technologies for knowledge
management in educational settings. This paper examines
applied ontologies used at higher education institution’s portal
and aims at the development of ontology for a university portal
information system based on that ontology.

. INTRODUCTION

Today there is an urgent task to form and design a
university educational environment ontology as a part of a
university’s educational space design and formation
according to Bologna model. It is also necessary to create
a multi-level aggregation of ontologies at all stages of
information and communication environment
development. [1]

The main problem in the development of learning
management systems (Learning Management Systems) is
to provide the flexibility and personalization of
information resources (content) and services. [2]

The use of information and communication
technologies in the context of education has become so
prevalent that new models of information resources
management allow users to create, present and share
knowledge. [1]

The world community has gained some experience in
making ontological systems and related portals using the
latest Semantic Web (SW) technologies which allow to
implement semantic description and comparison of a
variety of information resources, to carry out their
identification and semantic search. For this purpose, create
modern software, which is used to design, build and test
an ontology containing semantic description of resources
and the domain. [2]

These technologies allow to develop automated control
over compliance with schools’ regulations, to form a list
of directions, specialties, and specializations of training at
a higher education institution, as well as to create relevant
information banks [3]. Thus, there is a need to use gained
knowledge in order to develop an ontological portal of
educational information resources management and
evaluation.
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Il.  FORMALIZATION OF ONTOLOGICAL KNOWLEDGE

BASE MODEL E-UNIVERSITY

Since the problems associated with the problems of
knowledge, are a class of semistructured problems
developed conceptual series that reflects our concept of
knowledge formalization from concept “Knowledge of
high school” to “Ontological model of University
knowledge representation’:

- knowledge of the university is a complex combination
of intellectual assets that have a certain level of value to
the university and related common structure used in high
school terms;

- knowledge of the e-university is that part of the
knowledge of the university, which have the property of
explication and exist as formatted documents in any
electronic medium;

- e-university knowledge base is a combination of
knowledge of e-university organized in a way that
provides access to the knowledge, the ability to expand
and bring new knowledge;

- knowledge representation model is Semantic Web the
vertices of which are the concepts of the knowledge base,
and the direction of the arc specifies relationship between
them;

- ontology is one of the most developed ways of
describing the semantic web at present which allows the
use of formal languages to describe them (RDF and
OWL) and rigorous descriptive logic device to perform
inference on the concepts of ontology’s metadata [4-5].

Creating a unified ontology for a detailed
description of a university knowledge model is carried
out gradually based on the priorities of tasks.

Based on the basic concept of the university
knowledge formalization presented above we propose a
model to use the university knowledge as interrelated and
consistent set of ontologies:

O={0,04r Ox}.

where:

O, is a general concept ontology of high school as a
top-level ontology

O, is hierarchically organized,
extensible ontology of information resources;

consistently



Oy ={0;}, is hierarchically organized, consistently

extensible ontology main knowledge areas O; significant
for the university.

The description of each object R; of the ontological

model O corresponds to the class with a set of semantic
metadata:

R; & C(0) = (MK{(0), Mg;(0)),

where:
Mki(O) is context metadata of knowledge object

describing the relationship of the object with other
objects and ontology’s concepts;

M(;I(O) is content resource metadata that describes

the information contained in the object.

Multilingual thesauruses which include the terms of
the domain in the form of words and phrases in multiple
natural languages act as linguistic addition to the
ontology in which the concept of ontologies is
represented in the texts and user queries.

Formalized ontological knowledge model and meta
descriptions of resources make it possible to search for
and measure proximity (similarity) in the intellectual
resources of the knowledge space.

To formalize the model are also subject to semantic
query search. In the model of the semantic search query
object or set of objects of a certain class of ontologies
used describe the properties of objects, relationships
between them are defined. Model of semantic search
request:

Q={R.C(0)| P(R. )&R'(R. )&R (R, )}

where:
Ri € C(O) is a desired object or set of objects of

ontology class which satisfy the properties described in
the request;

P(Ri ) is a desired object property description Ri of

class C(O) in the form of restrictions on the values of
class properties;

Rl(Ri ) is the properties of objects describing the

"direct" relationship between objects of the C(O) class;

R_l(Ri ) is the properties of objects describing the

"inverse" relationship between objects of the C(O)
class.

The estimation of the distance or similarity between
the metadata S(M;, M) can be determined through the

similarity of their constituent statements in the language
of descriptive logic [6].
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The model to estimate semantic proximity or similarity
between the metadata is the following:

S(M,M;)=>%sim(T.,T.)
i C3 i

where:
S(Mi M, ) is a value of semantic proximity meta

descriptions of the object i and object j;
sim(T;, T;) is a value of proximity concepts of T,

and TJ- in the language of descriptive logic included in

the compared meta descriptions.

The results create a taxonomy of classes of the e-
university. The results create the e-University taxonomy
of classes. Figure 1 shows the structure of the taxonomy
of science and electronic educational resources classes.
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Figure 1. Ontology classes taxonomy

When creating the taxonomy we used the following
resources:

- the existing IEEE standard for describing learning
objects metadata (Learning Object Metadata, LOM) and
application profile IEEE LOM metadata to describe the
learning resources [7-8];

- a set of Dublin Core metadata for describing
educational resources [9];

DL dialect language OWL (Web Ontology
Language) which supports the descriptive logic;

- an open cross-platform editor ontology Protégé 4.1
developed by the Stanford Center for Biomedical
Informatics Research (belongs to a class of free software
license MPL (Mozilla Public License)).

The proposed ontological model of the university
knowledge base is being developed for the following
tasks: to create a technological infrastructure for the
interaction of distributed learning environments based on
a model for credit by type ECTS; to monitor the
development of scientific schools of the university.
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