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The paradigmatic shift from the concept of qualification to the concept of com-
petence in the system of education in Russia has put forward new requirements for 
the development of flexible criterias to describe the outcomes of education. The de-
scription of competency establishes a relationship with such aspects of the education-
al process as building a multi-level, non-linear deployment training, the ability to 
build individual learning paths. This allows to achieve a common understanding of 
the content of qualifications in terms of levels of competencies and learning out-
comes. This article proposes the use of semantic technologies to model the education-
al process. This article offers the approach to the creation and use of RDF schemas 
and vocabularies for educational purposes. On this basis it is possible to associate the 
methods of Learning Analytics and Linked data cloud.  

The  paradigmatic  shift  from  the  concept  of  qualification   
to  the  concept  of  competence  in  the  system  

of  education  in  Russia 

In the third generation standards of higher education defined competence-based ap-
proach to assessing the effectiveness of educational process. To maintain the educational 
process in the complex, controversial and rapidly changing environment requires new ap-
proaches to the organization of the educational resources based on semantic technologies. 
Also are needed the new tools for the evaluation of students. It is set the correspondence be-
tween the acquired knowledge, skills and professional standards developed by professional 
associations. For example, Information & Computer Technologies Industry Association 
(APKIT) has developed professional standards in the field of information technology [1]. 
Competence-based approach in education allows to define and create the necessary skill le-
vels for modern professions. This approach also allows to create the necessary qualities of 
the person applying for a job in a particular profession. Ever-changing requirements for 
workers in the labor market require the flexibility of educational programs. Competence-
based approach allows to quickly change the educational resources and to measure the level 
of competency achieved. Competence-based education approach requires a new methods to 
the organization of all aspects of the educational process, including the creation, structur-
ing, and access to educational content [5]. 

The main components of a modern educational environment are the presentation video 
for lectures, presentations at conferences, seminars, trainings and other multimedia files. 
Therefore of particular interest in competency-based approach in education is the develop-
ment and use of new methods for presenting multimedia educational data [3, 4]. In addition 
there is a clear need for the development of modern information and methodological tools 
to integrate information from different sources. For this purpose is interesting to use the 
Semantic Web technologies [2]. 

Also it's interesting to study  the results achieved in the use of semantic technologies in 
education foreign universities. For example, project «Ensemble: Semantic Technologies for 



 
 

the Enhancement of Case Based Learning»1. This project has explored the potential of 
emerging Semantic Web and Linked Data technologies to support teaching in complex, 
controversial and rapidly-evolving fields where case based learning is the pedagogical ap-
proach of choice. This involved working with teachers and students in undergraduate and 
postgraduate courses to explore both the nature and role of the cases around which learning 
is focused, and the part that emerging Semantic Web technologies and approaches can play 
in supporting this learning. Very interesting results were obtained in the Research 
Group  Agile Knowledge Engineering and Semantic Web (AKSW) is hosted by the Chair 
of Business Information Systems (BIS) of the Institute of Computer Science (IfI) 
/ University of Leipzig as well as the Institute for Applied Informatics (InfAI)2

                                                 
1 http://www.ensemble.ac.uk/wp/ 
 
2 http://aksw.org/About.html 

. They are 
develop the methods, tools and applications for adaptive Knowledge Engineering in the 
context of the Semantic Web, research of underlying Semantic Web technologies and de-
velopment of fundamental Semantic Web tools and applications. For example, one of the 
projects of this research team is DL-Learner,  a tool for learning concepts in Description 
Logics from user-provided examples. Equivalently, it can be used to learn classes in OWL 
ontologies from selected objects. The goal of DL-Learner is to support knowledge engi-
neers in constructing knowledge and learning about the data they created.  

This enables to create a public resource of open data in the field of education, and inte-
grate it into a coherent  international knowledge space Linked Open Data.  

Semantec  technologies  to  model  the  educational  process 

To ensure semantic interoperability of educational resources, even at the level of higher 
education institutions need a large amount of semantic assets from one access point. In this 
case, developers will be able to use a data model, taxonomy, and vocabularies previously 
developed. Reaching agreement on common semantic assets is a prerequisite to achieving 
semantic interoperability. 

At first we need to create vocabularies in different dialects for the semantic description 
of the subject area (RDFS and OWL ontologies). For example, as  RDF Core Vocabularies  
for e-government. There is a number of problems related to language barriers and the ina-
bility in this regard, the use of existing RDF vocabularies. 

Most popular ones form now a core of Semantic Web standards SKOS, Dublin Core, 
FRBR, FOAF. In addition there are many other lesser-known vocabularies. Not only linked 
data leverage a growing set of vocabularies.  Among them  vocabularies rely on oth-
er through reusing, refining or extending, stating equivalences, declaring metadata. At this 
stage it is nessesary to decide what you can use directly from foreign experience that needs 
work, and the need to develop independently taking into account features of the Russian 
education system.  

For example, the project Linked Education  is a series of educational ontologies to be 
adapted to the educational activities. The Bowlogna ontology aims at providing a standard 
schema for European universities involved in the Bologna Reform of higher-education stu-
dies. Academic Institution Internal Structure Ontology (AIISO). The Academic Institution 
Internal Structure Ontology (AIISO) provides classes and properties to describe the internal 
organizational structure of an academic institution. AIISO is designed to work in partner-
ship with Participation (http://purl.org/vocab/participation/schema), FOAF 
(http://xmlns.com/foaf/0.1/) and aiiso-roles (http://purl.org/vocab/aiiso-roles/schema) to de-
scribe the roles that people play within an institution 



 
 

Designed vocabularies allow to connect to Linked Open Data via, for example, the 
project Linked Open Vocabularies (LOV), which used in the Linked Data Cloud. LOV ob-
jective is to provide easy access methods to this ecosystem of vocabularies, and in particu-
lar by making explicit the ways they link to each other and providing metrics on how they 
are used in the linked data cloud, help to improve their understanding, visibility and usabili-
ty, and overall quality3
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