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Preface

Tuning started as a project in 2000, initiated by higher education
institutions and their academics, and strongly supported morally
and financially by the European Commission. Over time Tuning has
moved beyond the EU and gradually transformed itself into a global
methodological system covering educational sectors in many regions of the
world.

Androulla Vassiliou, the European Commissioner for Education, Culture,
Multilingualism and Youth, underlined when closing the “Tuning in the
World: New Degree Profiles for New Societies” Conference in Brussels
on 21 November 2012, that whilst Tuning started as an attempt to solve
a strictly European problem, it has become a methodology that can be
adapted to different higher education structures in very different cultural
contexts and that the commitment of the universities, the associations and
the national authorities involved is key to the continuing success of this
initiative.

The Tuning Russia project has been designed as an independent university-
driven project with contributions of university staff members from different
countries. The Tuning Russia project reflects the idea that universities
do not look for the harmonisation of their degree programmes or any
sort of unified, prescriptive or definitive curricula; but, simply for points
of convergence and common understanding. The protection of the rich
diversity of education has been paramount in the Tuning project from the
very start and the Tuning Russia project in no way seeks to restrict the
independence of academic and subject specialists, or damage local and
national academic authorities. The objectives are completely different.
Tuning looks for common reference points. The Reference points are

9

© University of Deusto - ISBN 978-84-15772-25-5




non-prescriptive indicators that aim to support the articulation of degree
programmes.

The publication of the “Tuning Russia Reference Points” series became a
reality due to collective work of Subject Area Groups and project teams
at participating European and Russian universities, their academic and
administrative personnel to whom we would like to express our sincere
gratitude. We stress our deep appreciation to all European and Russian
experts who have made a significant contribution to the development
of reference points for the design and delivery of degree programmes in
various subject areas.

The Tuning process in Russia has been supported by the National Tempus
Office in the Russian Federation from the very beginning of the project.
Our special thanks go to Director Olga Oleynikova, whose support and
recommendations were invaluably important during the implementation of
the project. The project and this publication would not have been possible
without the coordination and recommendations of Tuning General Co-
Coordinators Julia Gonzalez and Robert Wagenaar.

We hope that readers will find this book both useful and interesting.

Pablo Beneitone
Director of the International Tuning Academy,
University of Deusto (Spain)

Ivan Dyukarev
Tuning Russia Project Manager, International Tuning Academy,
University of Deusto (Spain)

Evgeniya Karavaeva

Tuning Russia Co-Manager, ACUR Executive Director,
Association of the Classical Universities of Russia (Russia)
Artur Demchuk

ACUR Coordinator for Academic Mobility,
Association of the Classical Universities of Russia (Russia)
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1

General Introduction

The convergence of national educational systems within the EU is an
important milestone in the global development of modern higher education
in the 215t century. The day when the Bologna Declaration' was signed (19
June 1999), is considered the official starting point of the harmonization
process of higher education systems within Europe, a process whose
end aim consists in the creation of the European Higher Education Area
(EHEA). Russia joined the Bologna process in September 2003 at the Berlin
Conference of European Ministers in charge of Higher Education.

Signing the Bologna Declaration has led to a series of reforms in the
educational systems of the majority of European countries. For higher
education institutions (HEls) these reforms consist in tuning basic teaching
programmes in terms of both the structure and the outcomes of degrees.
A prominent role should be given to the graduate and degree profiles so
that they meet the needs of both the labour market and society, as well as
to the specific tasks an academic community has to solve. Therefore, it is
particularly important to express all the various educational levels in terms
of competences and learning outcomes.

1.1. The contribution of universities to the Bologna Process
and Tuning

It is well known that the Tuning Project —“Tuning educational
structures”— has developed within the broader context of continuous

' The Bologna Declaration on the European space for higher education. http:/
ec.europa.eu/education/policies/educ/bologna/bologna.pdf
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reforms of European higher education systems, when society at large has
been undergoing rapid changes. The name Tuning was chosen for the
project to reflect the idea that universities do not look for uniformity in
their degree programmes or any sort of unified, prescriptive or definitive
European curricula but simply for points of reference, convergence and
common understanding. The protection of the rich diversity of European
education has been paramount in the Tuning Project from the very start
and the project in no way seeks to restrict the independence of academic
and subject specialists, or undermine local and national academic authority.

Tuning Educational Structures in Europe? started in 2000 as a project to link
the political objectives of the Bologna Process and at a later stage the Lisbon
Strategy to the higher educational sector. Over time, Tuning has developed
into a Process, an approach to (re-) design, develop, implement, evaluate
and enhance quality first, second and third cycle degree programmes.
The Tuning Project and its methodology constitute one of the academic
tools for creating the EHEA. The need for compatible, comparable and
competitive higher education in Europe reflects the students’ requirements.
As student mobility increases, so does the demand for reliable and objective
information on the degrees offered by different HEls. Apart from this,
employers both within and outside Europe require reliable information
on qualifications awarded and on what these qualifications mean in
practice and in the labour market context. Therefore, the process of
creating national qualification frameworks is inseparable from the EHEA
development process.

Tuning aims to meet the needs of educational institutions and structures
and to offer a concrete approach to implementing the Bologna Process
at the level of higher education institutions and subject areas. The Tuning
approach proposes a methodology to (re-) design, develop, implement
and evaluate study programmes for each of the higher education cycles.
Furthermore, Tuning serves as a platform for developing reference points
at subject area level. These are relevant to making study programmes
comparable, compatible and transparent. The agreed-upon reference
points for subject areas and their degree programmes are expressed in
terms of competences and learning outcomes.

Tuning in general has emerged from the understanding that the Bologna
Process is about universities, their students, academic and non-academic

2 Tuning Educational Structures in Europe. http://www.unideusto.org/tuningeu/
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staff. It is they, with all their knowledge and experience, who should
be deciding upon higher education innovation strategies. Tuning is a
university-driven project and movement, which came into being as a
reaction of HEIs to new challenges and new opportunities that emerged
within the process of European integration and the creation of the EHEA.

1.2. Tuning in Russia

The Tuning methodology, which allowed European Universities to
cooperate successfully and coordinate their activities aimed at creating
unified educational cycles, uniform requirements for the structure of
programmes, the development of common approaches to comparison
and the assessment of learning outcomes, has become a “road map” for
the Bologna process. Developed within the framework of the “Tuning
educational programmes in European universities” project, the Tuning
methodology as a universal tool for modernizing curricula in the context of
achieving professional competences, has today gone beyond the borders of
the EU and has acquired international significance. Universities in different
countries and continents in expanding cooperation have increasingly
resorted to using it to build joint programmes involving academic mobility,
integrated education, introduction of a credit system, the exchange of
educational modules and the mutual recognition of qualifications.

Russian Universities are also mastering the principles of the Tuning
methodology through incorporating generic and subject specific
competence descriptions into educational planning at the level of full
degrees and individual degree components. Upon the implementation
of the third-generation Federal State Educational Standards® based on
principles compatible with the Tuning methodology —namely, making use
of a credit-modular system, increasing the variety and number of elective
courses, placing more emphasis on quality, taking into account professional
qualification requirements, etc.— the interest in actively using the Tuning
methodology to design educational programmes in different areas has
increased significantly.

The first Russian HEls that supported the need to develop the Tuning
methodology were the Higher School of Economics, People’s Friendship

3 Federal State Educational Standards. http://xn--80abucjiibhv9a.xn--p1ai/
[OKYMeHTbI/336
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University of Russia and the Tomsk State University. In 2006-2008, within
the framework of the “Tuning educational programmes in Russian
universities”4 TEMPUS project, these three centres designed bachelor
and master degree programmes in the areas of «European Studies» and
«Applied Mathematics».

The next step in the promotion of competence-oriented techniques
within the system of higher education in Russia was the participation of
Moscow State University, the Russian State University for the Humanities,
St. Petersburg State University and Chelyabinsk State University along with
the EU partners (2007-2008) in the “Russian Tuning-ECTS based model for
the Implementation of the Bologna Process in Human Sciences” (RHUSTE)®
TEMPUS project. Lists of generic and subject-specific competences and
Bachelor's and Master’s degree programmes in the areas of History and
Cultural Studies were an outcome of that project. The experience of the
reform of higher education in Russia in accordance with the principles of
the Bologna process was summed up; Tuning methodology was analysed
and recommendations on its implementation within the framework of
Russian higher education system were advanced.

The “Tuning Russia”® project (TEMPUS, 2010-2013), which has brought
together four EU universities (the project coordinator - University of
Deusto, Bilbao, Spain; University of Groningen, Groningen, Netherlands;
Trinity College Dublin, Dublin, Ireland; University of Padua, Padua, Italy),
13 Russian Universities (Astrakhan State University; Don State Technical
University; Moscow State Academy of Business Administration; Moscow
State Oblast (Region) University; Lomonosov Moscow State University;
Moscow State University of Railway Engineering; N.I. Lobachevsky
State University of Nizhni Novgorod; Yaroslav-the-Wise Novgorod State
University; Russian State University for the Humanities; North Caucasus
Federal University; Tver State University; Lev Tolstoy Tula State Pedagogical
University; Udmurt State University) and the Association of the Classical
Universities of Russia, tries to institutionalise the use of the Tuning
methodology in the Russian Federation’s educational practice. Its aim is to
create a network of Tuning Centres in Russia and to develop a common

4 Tuning educational programs in Russian universities. http://www.hse.ru/org/hse/iori/pr15

> Russian Tuning-ECTS based model for the Implementation of the Bologna Process in
Human Sciences (RHUSTE) http://ru-ects.csu.ru/

6 Tuning Russia. http://tuningrussia.org/
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list of generic and subject-specific competences which will be used later
on in the process of structuring and describing higher education degree
programmes of all levels in the following subject areas: Ecology, Economics
and Management, Education, Environmental Engineering, Information and
Communication Technologies, Languages, Law, Social Work, and Tourism.

This book contains the key general findings of the Subject Area Group
within the Tuning Russia project. These reflect in synthesis the consensus
reached by the group members and international experts on the subjects
mentioned above. We hope and believe that the material contained in
this book will be very useful for all higher education institutions wishing
to implement the Bologna Process, and that it will help them to find and
use the most suitable tools for adapting or creating higher education
programmes in order to respond to the needs of today’s society.

Julia Gonzalez and Robert Wagenaar
Tuning General Co-Coordinators
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2

Introduction
to the subject area ICT

2.1. Definition of the subject area

The history of ICT subject area is systematically presented in the papers
of PJ. Denning [1], V.A. Sukhomlin [2], V.E. Wolfengagen [3,4] as well as
in papers [5,7-11] of the joint expert group of international professional
organizations of ACM (Association for Computing Machinery) and IEEE-CS
(Computer Society of the IEEE, or IEEIL-CS), AIS (The Association for
Information Systems) and AITP (The Association for Information Technology
Professionals). The most generalized and methodologically verified of these
papers is Computing Curricula 2005 (CC2005) [5]. Thus, in international
education, since 1989 the IT staff-training domain has been called
Computing. A modern and very general definition of the Computing
term is given in the CC2005 report: it is defined as any kind of technical
activity involving computers. For example, hardware and software design
and development; data processing, structuring and management; carrying
out research using computers; intelligent computer systems development;
creating and using communication and multimedia environments; retrieve
and accumulation of relevant information for a specific purpose, etc.

Computing as an academic discipline is considered as an integral discipline
covering a wide range of more specialized scientific and applied disciplines
such as computer science, artificial intelligence, computer networks,
computational mathematics, database technologies, information systems,
multimedia, bioinformatics, etc.

This is the breadth of information and communication technologies (or
computing) area as well as of its applications, which predetermines the
necessity to build a multi-disciplinary system for IT professionals training.
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Therefore, we attempt in this paper to systematize the different areas of
ICT training in Russia, to identify their common ground and to select the
common “core” disciplines in the ICT training field.

There are many definitions of information technology and information and
communications technology. Some of them are presented below.

Information Technology (IT): processes and methods of information
retrieve, acquisition, storage, processing, delivery, and the ways of these
processes and methods implementation [12].

Information Technology (IT) — the technology used for the study,
understanding, planning, design, construction, testing, distribution, support
and operations of software, computers and computer related systems that
exist for the purpose of Data, Information and Knowledge processing [6].

Information and Communication Technology (ICT): information processes
and methods of information processing implemented using computers and
telecommunications [12].

Information and communication technology (ICT) — originally was another
IT notion. Now that definition has been expanded to include unified
communication technologies (UC) and more. ICT refers to the integration
of telecommunications, computers, middleware and the data systems that
support, store and transmit UC communications between systems [13].

Information and telecommunication systems is one of prior areas in Russian
Federation. The list of prior areas is regularly approved by Presidential Decree.
It is one of the main instruments of State policy of Russian Federation for
science and technology development. The last version of the list was issued
onJuly 7, 2011. The corresponding critical technologies are the following:

¢ Technologies of access to broadband multimedia services.

¢ Technologies of information, control and navigation systems.

e Technologies and software of distributed and high performance com-
puting systems.

e Computer modelling of nanomaterials, nanodevices and nanotechnology.

¢ Nano-, bio-, information and cognitive technologies.

In the ICT field much scientific research is being carried out in the world,
this research being applied as well as fundamental for the evolution of
mankind. ICTs are important in interdisciplinary research projects.
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2.2. Market needs for IT-specialists in Russia

In 2009 the Association of Information Technology and Computer
Enterprises with the participation of REAL-IT analytical research centre
carried out the research “IT staff 2010". The results of this research contain
the number of IT staff in the Russian economy in 2009 and forecast the
demand for IT staff for 2010-2015. [14]

The total number of IT specialists in Russia was about 1 million in 2009.
According to the Federal State Statistics Services it corresponds to 1,47 % of
all employees or to 1,34% of the able-bodied population. For comparison,
the latter index is 3,74% in USA, 3,16% in UK, and 3,14% in Germany.

Even if we consider the reduction of market needs in new IT-specialists, all
graduates in ICT (and related disciplines) stay heavily in demand in the IT
industry and Economics of the Russian Federation.

Considering the implementation of a modernization development scenario
in the Russian Federation, the required number of IT specialists in the
coming years will be several times higher than the number of graduates
in corresponding disciplines in Russian universities, and this failure to meet
demand will be the main limiting factor for Russia’s development.

Structural market changes within the modernization scenario towards
IT services and software sectors will shift the demand for specialists of
software development, deployment and maintenance, as well as for
towards web development and information security specialists.

2.3. International professional education standards in the ICT
subject area

In international educational practice, IT-staff training has been called
Computing since 1989. According to international professional educational
standards in the field of ICT called Computing Curricula (CC2005) this
domain is divided into 5 separate and independent sub-disciplines which
serve as a basis for the corresponding professions [5]:

1. Computer Science,
2. Computer Engineering,
3. Software Engineering,
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4. Information Systems,
5. Information Technology.

For the last sub-discipline there is a remark concerning IT concept
interpretation. In a wide notion, the IT concept refers to the entire scope of the
Computing concept. In the narrow notion the IT concept refers to IT systems
forming a modern business information infrastructure. Thus, this sub-discipline
focuses on the training of system integrators, developers and maintainers of
information infrastructure, their components and networks at enterprises.

The correspondence between degrees in ICT according to the
31 generation of the Federal State Educational Standards (FSES-3) [15] in
Russia and these sub-disciplines of ICT according to Computing Curricula,
is presented in table 1.

Table 1
Matching of degrees (FSES-3) with professional ICT sub-disciplines (CC2005)

CC2005 Federal State Educational Standards for degrees in ICT

010200 Mathematics and Computer Science

Computer | 010300 Fundamental Computer Science and Information
science Technologies

010400 Applied Mathematics and Computer Science

080500 Business Informatics
230700 Applied Computer Science
230400 Information Systems and Technologies

Information
systems

Software | 010500 Software and Information Systems Management
engineering | 231000 Software Engineering

210700 Information and Communication Technologies and
Communication Systems
230100 Computer Science and Computer Engineering
230400 Information Systems and Technologies
technology 090900 Information Secgrity
090301 Computer Security
090302 Information Security of Telecommunication Systems
090303 Information Security of Automated Systems
090305 Information Analysis Security Systems

Information

Computer | 230100 Computer Science and Computer Engineering
engineering
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2.4. Core knowledge

The concept of core knowledge refers to the minimum required
educational content, the implementation of which in all related degree
profiles ensures the unity of the educational space, student mobility within
the same degree profile or linked profiles, the guarantee of basic training
quality.

In [16] the core knowledge for ICT degrees is defined. It includes the
following subjects: mathematics, computer science, physics, electrical
technology and electronic engineering, metrology, standardization and
certification, data management, information network, theory of control,
system modelling, software and hardware architecture, operational
systems, programming technologies, computer graphics, knowledge
representation in information systems. These core subjects focus on
training in algorithmics, programming languages, software and hardware
architectures.

It should be noted that subjects such as electrical technology and electronic
engineering, metrology, standardization and certification, computer
graphics were not finally included in the FSES-3 230400 “Information
systems and technologies”.

The curriculum guide for bachelor degrees in IT published in 2008 by
ACM and IEEE CS [11] defines the following core courses: Information
Technology Fundamentals, Human Computer Interaction, Information
Assurance and Security, Information Management, Integrative
Programming & Technologies, Maths and Statistics for IT, Networking,
Programming Fundamentals, Platform Technologies, System Administration
and Maintenance, System Integration and Architecture, Social and
Professional Issues, Web Systems and Technologies.

The results of the comparison of disciplines corresponding to the
core knowledge in Russian FSES 230400 “Information systems and
technologies” and in the “Information Technology - IT2008" guide of
ACM and IEEE CS [11] is presented in table 2.
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Table 2
Core knowledge comparison in Russian FSES 230400 “Information systems
and technologies” and in “Information Technology - IT2008"
guide of ACM and IEEE CS

Mathematics

Maths and Statistics for IT

Informatics

Information Technology Fundamentals

Physics

Theory of information processes and
systems

Information Technology Fundamentals

Information Technologies

Information Technology Fundamentals
Information Assurance and Security

Information systems architecture

Platform Technologies
System Administration and Mainte-
nance

Programming technologies

Programming Fundamentals
Integrative Programming & Technolo-
gies

Data management

Information Management

Information processing technologies

Web Systems and Technologies
Human Computer Interaction

Intelligent Systems and Technologies

Information systems tools

Information and communication sys-
tems and networks

Networking

Information systems and technologies
design methods and tools

System Integration and Architecture

It should be noted that the “Social and Professional Issues” section
of the “Information Technology — IT2008"” guide of ACM and IEEE
CS [11] corresponds to the human and social cycle and economic
cycle of disciplines in FSES. However, the importance of these issues
at the present stage would be difficult to overestimate in the generic
competences development for ICT specialists, so below is the content of
this section [11]:
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Social and Professional Issues (23 core hours)

SP. Professional Communications (5)

SP. Teamwork Concepts and Issues (5)

SP. Social Context of Computing (3)

SP. Intellectual Property (2)

SP. Legal Issues in Computing (2)

SP. Organizational Context (2)

SP. Professional and Ethical Issues and Responsibilities (2)
SP. History of Computing (1)

SP. Privacy and Civil Liberties (1)

Lo~NOULkEWN =

Professional Communication, teamwork and leadership skills, intellectual
property protection issues in ICT professional area, ethical issues represent
essential requirements to a set of generic competencies in ICT.

Engineering skills and knowledge in the field of ICT include all aspects
of such systems designing and to develop them applied disciplines are
used. Courses including practice-oriented modules are aimed at the
implementation of the technologies to develop project solutions and to
achieve the required result in the most efficient way.

Education in the field of information technologies is to accomplish the
following tasks:

1. World view task: to develop a system approach for the problem
solving, i.e. the ability to present any object or process as a collection
of elements, to detect mechanisms and interrelations between them
for the purpose of their more efficient usage.

2. Algorithmic task: to develop the ability to describe precisely the process
as a sequence of actions to achieve some results (relating to technical,
technological, as well as economic and social processes);

3. Professional task: to develop practical skills for working in the
professional sphere and interest in life-long learning.

2.5. The relationship of the subject area with other degree
programmes

Nowadays specialists in all branches of Economics should have additional
competences, particularly in ICT, in order to be able effectively to start or
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to continue effectively their professional activities in continuous evolution.
Therefore, almost all FSES of the third generation include mandatory
computer science courses in the science disciplines cycle, as well as special
courses on the application of information technologies and systems
in any professional field (e.g. IT in medicine, law, journalism etc.). The
modernization of higher education programmes, particularly by creating
specific educational programs in the field of applied computer science and
other disciplines, is the key element of correspondence to the actual needs
for specialists. Promoting ICT research is not sufficient, there is a need for
the penetration of ICT into other fields and their use for the benefit of
society.

ICT plays an important role in research in almost all areas of knowledge.
They are physics, mathematics, chemistry, economics, sociology, philosophy,
history, language and speech, psychology, and many others.

In turn, there is a significant inverse effect, since knowledge of these areas

of science are needed both in the preparation of IT professionals, and in
fundamental and applied research in the field of ICT.
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3

Qualifications in ICT

The implementation of higher education in the ICT field in international
education systems is presented at the following diagram (Fig. 1).

University education in ICT area

1

[l

Computing

Computational Science / Applied Maths

U

it

ACM, IEE-CS, AIS, AITP documents
Computer Science - CS 2001
Computer Engineering - CE 2004
Computer Science - CS 2008
Information Systems - IS 2002-10
Software Engineering - SE 2004-09
Information Technology - IT 2006-08
work in progress

Bioinformatics,

Computational chemistry
Computational biology
Computational mathematics
Computational mechanics
Computational physics

High performance computing
Environmenttal simulation
Geographic information system (GIS)
and others

Figure 1

The architecture of the international university IT education
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In this paper we consider only the sub-disciplines related to computing in
accordance with the papers of the ACM, IEEE-CS, AIS, and AITP expert

group.

The typical degrees offered within this subject area in the Russian
Federation are presented in table 3.

Table 3
Typical degrees in ICT
asttonen || 55

010000 PHYSICAL AND MATHEMATICAL SCIENCE
010200 Mathematics and Computer Science Bachelor 240
010300 Fundamental Computer Science and Informa-
tion Technologies Bachelor 240
010400 Applied Mathematics and Computer Science Bachelor 240
010500 Software and Information Systems Manage-
ment Bachelor 240
080000 ECONOMICS AND MANAGEMENT
080500 Business Informatics Bachelor 240
210000 ELECTRONIC ENGINEERING, RADIO TECHNOLOGY AND COMMUNICATION

1% cycle 210700 Information and Communication Technologies
and Communication Systems Bachelor 240
230000 COMPUTER SCIENCE AND COMPUTER ENGINEERING
230100 Computer Science and Computer Engineering Bachelor 240
230400 Information Systems and Technologies Bachelor 240
230700 Applied Computer Science Bachelor 240
231000 Software Engineering Bachelor 240
231300 Applied Mathematics Bachelor 240
090000 INFORMATION SECURITY
090900 Information Security Bachelor 240
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oyce Degree Yowarded | credrs
010000 PHYSICAL AND MATHEMATICAL SCIENCE
010200 Mathematics and Computer Science Master 120
010300 Fundamental Computer Science and Informa-
tion Technologies Master 120
010400 Applied Mathematics and Computer Science Master 120
010500 Software and Information Systems Management Master 120
080000 ECONOMICS AND MANAGEMENT
080500 Business Informatics Master 120
210000 ELECTRONIC ENGINEERING, RADIO TECHNOLOGY AND COMMUNICATION
2" cycle | 210700 Information and Communication Technologies
and Communication Systems Master 120
230000 COMPUTER SCIENCE AND COMPUTER ENGINEERING
230100 Computer Science and Computer Engineering Master 120
230400 Information Systems and Technologies Master 120
230700 Applied Computer Science Master 120
231000 Software Engineering Master 120
231300 Applied Mathematics Master 120
090000 INFORMATION SECURITY
090900 Information Security Master 120
090300 INFORMATION SECURITY OF COMPUTING, AUTOMATED AND TELECOM-
MUNICATION SYSTEMS
090301 Computer Security Specialist 330
2nd cycle | 090302 Information Security of Telecommunication Sys-
tems Specialist 330
090303 Information Security of Automated Systems Specialist 300
090305 Information Analysis Security Systems Specialist 330
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4

Typical occupations
of the graduates in ICT

The field of Bachelor professional activity includes informational systems
and technologies developing, implementing and maintaining.

The objects of Masters professional activity are not only production, but
also research and development projects, experimental and constructing
projects.

The description of sphere, tasks and objects of professional activity of
bachelors and masters in ICT in Russia in accordance with the list of

degrees FSES-3 used for the analysis (degrees, implemented in universities
of the ICT subject area group) is presented in table 4.
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Table 4
Description of sphere, tasks and objects of professional activity of bachelors
and masters in ICT

Sphere and tasks of professional activity

Objects of professional activity

010300 Fundamental Computer Science and Information Technologies

Creation, use, maintenance and development

of
cu

systems and processes of information ac-
mulation, processing, storage, transmission

and protection on the basis of computer tech-
nologies and telecommunications, as well as
the software.

Tasks of professional activity:

The development and use of information
theory as a fundamental scientific basis of
information technologies;

The development and application of compu-
ter sciences (including computing technolo-
gies, supercomputing, computer geometry
and graphics);

The creation, maintenance, and operation
of information systems (including intelligent,
open, telecommunication systems) on the
hardware and software levels;

The development of new and effective use
of existing architectural solutions in hard-
ware and software (including system ad-
ministration, multimedia technology, paral-
lel and distributed systems, web, network
and telecommunication technologies, data-
bases);

Development of information and software
for specific subject areas (including bioinfor-
matics, geoinformatics, automation of scien-
tific research, management and design).

e Systems and processes of information accu-

mulation, storage, processing, transmission,
use and protection;

Research and development projects in the
field of computer science and applied math-
ematics as well as in the development of
new information technologies;
Mathematical, information, simulation mod-
els of systems and processes;

Software and information support of com-
puter tools, networks and systems;
Algorithms, libraries and software packages;
Systems, products, and information technol-
ogy services, including databases and knowl-
edge bases, information content, digital li-
braries (collections), network applications,
system and application software products;
E-learning tools, technologies, resources,
services;

Standards, profiles, open specifications and
architectural methodologies for systems and
information technology services design;
Programming languages, languages of de-
scription of information resources, specifi-
cation languages and tools for design and
development of systems, products and infor-
mation technology services;

Documentation on systems, products, and
services of information technology systems,
documentation on algorithms and pro-
grammes;

Digital image processing and computer-
aided design systems;

Standards, procedures and tools for admin-
istration and security management of infor-
mation technology;

Projects for the development and implemen-
tation of information technology, the corre-
sponding design documentation, standards,
processes, procedures, and life cycle support
of information technology;

Sets of tests to establish compliance of sys-
tems, products and information technology
services with standards and profiles, as well
as to analyze the performance and other
characteristics of the implementation of in-
formation technology.
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Sphere and tasks of professional activity

Objects of professional activity

230400 Information Systems and Technologies

Research, design, development and implemen-
tation of information technologies and sys-
tems.

Tasks of professional activity:

Preliminary design, system analysis of the
subject area;

Conceptual design of information systems
and technologies, defining design objec-
tives, performance criteria, application limits;
Searching for compromises between the dif-
ferent requirements, searching for the opti-
mal solutions;

Research and development of theoretical
and experimental models of objects of pro-
fessional activity in different areas;

Design of fundamental and applied infor-
mation technologies; development and im-
plementation of information technologies
(methodical, information, mathematical, al-
gorithmic, hardware and software);
Development, validation and release of all
kinds of project documentation.

¢ Information processes, technologies, systems

and networks, the corresponding tools (pro-
gramming, technical, organizing);

Methods of design, adjustment, produc-
tion and application of information tech-
nologies and systems in such areas as: en-
gineering, instrument engineering, science,
techniques, education, medical science, ad-
ministration management, law, business,
entrepreneurship, commerce, management,
banking systems, security of information
systems, production control, mechanics, ap-
plied physics, energetics, nuclear engineer-
ing, power electronics, metallurgy, building,
transport, railway services, communication,
telecommunications, management of infor-
mation communications, mail service, chem-
ical industry, agriculture, fabric and light
industries, food industry, medical and bio-
logical technologies, mining engineering,
security protection of underground enter-
prises and production, geology, oil-and-gas
branch, geodesy and mapping, forest com-
plex, chemical and forest complex, ecology,
service, mass media, design, media industry,
as well as the enterprises of different profiles
and all the activity types in conditions of the
information society economy.
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Sphere and tasks of professional activity

Objects of professional activity

230700 Applied Computer Science

Design, implementation, deployment, opera-
tion and maintenance of information systems
for various purposes.

Tasks of professional activity:

System analysis of information systems ap-
plication fields, formalizing problems and
decision making scenarios;

The development of requirements for the
creation and development of information
systems and their components;

Preliminary design, development of techni-
cal and development projects of information
systems for concrete application area;
Feasibility evaluation of design solutions;
Implementation of design solutions using
modern information and communications
technology and programming;

development and use of the basic principles
of information systems, including intelligent
information systems based on knowledge-
based concepts and neural network technol-
ogy for decision making;

Implementation, integration, operation, and
maintenance of information systems;
Providing quality of practical solutions and
information systems functioning in general;
Training and consulting on the applications
formalization, information systems architec-
tures, their operation and maintenance.

Data and knowledge as categories of tasks
information basis;

Models of data and knowledge representa-
tion;

Models, methods and technologies of gath-
ering, storage, processing, transmission, and
use of information;

Preliminary design, technical and develop-
ment projects of information systems for dif-
ferent purposes;

Linguistic, information and software of in-
formation systems;

Methods and tools for providing security and
life cycle support of information systems.

230100 Computer Science and Computer Engineering

Computing devices, systems and networks;
Automated information processing and con-
trol system;

Computer-aided design and product infor-
mation support systems;

Software of automated systems.

Computer engines, complexes, systems and
networks; automated systems of informa-
tion processing and control;

Computer-aided design systems and systems
for information support of industrial product
life cycle;

Software of computer equipment and com-
puter-aided systems;

Mathematical, information, technical, lin-
guistic, programming, ergonomic, organ-
izing and legal support of the above men-
tioned systems.
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5

Competences

5.1. Definition of competences and learning outcomes

The introduction of a two or three cycle system makes it necessary to
revise all existing study programmes which are not based on the concept
of cycles. In practice these programmes have to be redesigned because
in a cycle system each cycle should be seen as an entity in itself. Each
cycle should not only give access to the following cycle but also to the
labour market. This demonstrates the relevance of using the concept of
competences as a basis for learning outcomes.

Tuning makes the distinction between learning outcomes and competences
in order to distinguish the different roles of the most relevant players:
academic staff and students/learners. Expected learning outcomes of a
process of learning are formulated by the academic staff, on the basis of
input from internal and external stakeholders and academic judgement,
preferably involving student representatives during the process. Competences
are developed during the process of learning by the student/learner.

Competences are defined in Tuning as a dynamic combination of
knowledge, understanding, skills and abilities. Fostering competences is the
object of educational programmes. Competences will be formed in various
course units and assessed at different stages. As a rule, competences
cannot be fully developed within one particular discipline. Competences
are normally developed in an integrated and cyclical manner throughout
a programme, sensitive not only to the content of learning but to the
teaching format and methodology. Yet, in some systems (e.g. in a modular
system) it is also feasible to develop a certain subject specific competence
during one module focused on this particular competence. To make levels
of learning comparable, the cycle (level) descriptors are developed for
specific subject areas and are also expressed in terms of competences.
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Learning outcomes are statements of what a learner is expected to know,
understand and be able to demonstrate after the completion of a learning
experience. According to Tuning, learning outcomes are demonstrated by
the students and can be assessed. They can refer to a single course unit
or module or else to a period of studies, for example, a first, a second and
a third cycle programme. Learning outcomes specify the requirements for
the award of a credit. Learning outcomes and assessment criteria together
determine the credit allocation requirements, while a grade is given on
the basis of students’ achievements, which might be above or below the
credit-allocation benchmark.

The Tuning Russia project defines “learning outcomes” as measurable
and assessable competence “components” which are formulated by the
teaching staff. Students are expected to be able to reach and demonstrate
these learning outcomes at the end of an educational programme or a
component of an education programme. Learning outcomes are described
with active verbs (be able to do/demonstrate/will have completed...).
To reiterate, learning outcomes may belong to a whole programme or
to a programme element (unit). Learning outcomes can also belong to
one particular thematic (didactic) discipline unit (module). Statements
of learning outcomes form the basis for workload calculation and,
therefore, for credit (ECTS) allocation between structural units of a degree
programme. It is necessary to achieve the intended learning outcomes in
order to be awarded the corresponding number of ECTS credits.

Competences are divided into generic and subject specific. Although
Tuning fully recognises the importance of subject-specific competences,
it has been found that considerable time and effort should be devoted
to developing generic competences. Competences described by the
Tuning Russia project should be used as reference points by programme
developers but are not meant to be interpreted as prescriptive. In other
words, programme development flexibility and autonomy is preserved,
while a common language for formulating programme aims and objectives
is made available.

The use of learning outcomes allows for much more flexibility than is the
case in more traditionally designed study programmes based only on the
acquisition of knowledge, because they show that different pathways can
lead to comparable outcomes; outcomes which can be much more easily
recognized as part of another programme or as the basis for entrance to
a higher cycle programme. Their use fully respects the autonomy of other
institutions as well as other educational cultures. Therefore this approach
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allows for diversity, not only in a global, European, national or institutional
framework, but also in the context of a single programme.

5.2. List of competences

5.2.1. Selecting competences in accordance with the Tuning
methodology

Introducing a more student-centred approach means that the focus is
shifted from the educational process to learning outcomes, that the
learner’s and the teacher’s roles change and that the learner becomes
the centre of attention. It also becomes crucial to check constantly what
generic and specific competences are required by society. Therefore,
consultations with different stakeholders need to be conducted and lists
of competences considered relevant should be regularly revised. Since the
language of competences has come from outside the world of education,
it best suits the need for consultation by allowing easy dialogue with
stakeholders not involved directly in academic activity. The competence
discourse permits the design of new degrees and the elaboration of
mechanisms for improving those degrees that already exist.

Therefore, within the Tuning Russia project a consultation process including
employers, graduates and academic staff/faculty was organised in order to
identify the most important generic and subject-specific competences that
might be the focus for different degree programmes. As a result, lists of
generic and subject-specific competences for the selected subject areas
have been produced (cf. 5.2.2 and 5.2.3).

Consultation on generic and subject-specific competences was carried with
the help of a questionnaire. The aims were to:

e [nitiate an all the Russian group in general debate on competences
based on consultations carried out with the different stakeholders:
employers, students, graduates and academics;

e Collect up-to-date information in order to get a snapshot of the current
situation in Russia and possibly to detect current tendencies and
changes;

e Based on this information, judge how different or similar the
perspectives of different stakeholder may be, always using precise
language comprehensible to all those involved;
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e Limit the topic of debate to three different levels: the institutional (the
basic and first level of discussion), the level of subject areas (reference
points for HEIs) and the generalised level (related to the general situation
in Russia);

e Compare the results with data obtained through similar consultations
carried out in Europe and other countries, in order to determine any possible
common tendencies and/or regional and/or subject-area peculiarities.

Respondents were asked 1) to indicate the level of importance and
development of a competence and 2) to rank the five most important
competences. For each competence, a person filling out the questionnaire
had to indicate (1) the level of its importance for future professional work
and (2) the level up to which this competence was deemed to be developed
within a particular degree programme already in place. A four-point scale
was used with 1 being equal to “zero” importance/development level and
4 being equal to “high” importance and/or development.

The lists of generic and subject-specific competences were drawn up by
each Tuning Russia Subject Area Group (SAG) in the following way:

a) The Russian labour market and Russian Federation Professional
Standards for the occupational area were analysed;

b) The requirements for the basic outputs of Bachelor and Master degrees
stipulated in Russian Federation State Educational Standards were analysed;

¢) Existing international professional standards for the occupational area
were analysed,;

d) Tuning Europe procedures for selecting generic and subject-specific
competences were analysed and adapted;

e) Russian and EU experts were consulted;

f) Initial lists of generic competences suggested by the various Subject
Area Groups in the project (SAGs) were discussed and the common
core within the lists was identified,

g) Russian employers, students, academics and graduates were consulted
about the resulting lists of generic and subject-specific competences;

h) Finally, lists of generic and subject-specific competences were compiled
after analysing the results of the stakeholder-consultation process.

The list of generic competences comprises 30 items (section 5.2.2) and
special lists of subject-specific competences have been developed for
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nine subject areas: Ecology, Economics and Management, Education,
Environmental Engineering, Information and Communication Technologies,
Languages, Law, Social Work, and Tourism (section 5.2.3). Lists of subject-
specific competences can be consulted in separate publications (like this
one) —Reference Points— prepared by the SAGs on the basis of discussions in
groups, thematic and subject networks and professional communities. These
lists account for the results of the consultations with all the stakeholders.
Since every subject area has its own peculiarities, each SAG used slightly
different approaches. Nonetheless, in order to obtain comparable results, a
basic common procedure was used by all SAGs. In each case, the list was
drawn after a consensus had been reached in the group discussion and after
studying the ways the subject degrees are organised in the different regions
of Russia and in other countries. It should be borne in mind that the resulting
documents may still be amplified and amended.

The use of learning outcomes and competences is necessary in order
to make study programmes and their course units or modules student
centred/output oriented. This approach requires that the key knowledge
and skills that a student needs to achieve during the learning process
determine the content of the study programme. Competences and learning
outcomes, in turn, focus on the requirements both of the discipline and of
society in terms of preparing for citizenship and employability.

In an output-based study programme the main emphasis lies on the degree
or qualification profile. This profile is determined by the academic staff and
endorsed by the responsible authorities. The profile should be based on
an identified and recognized needs by society. Although every programme
profile is unique and based on the judgements and decisions of the
academic staff, the staff has to take into account specific features which
are seen as being crucial for the subject area concerned. In the Tuning
Russia project, the academics involved identified specific features of their
own subject area. These are reflected in so-called meta-profiles, which are,
in turn, based on the lists of generic and subject specific competences for
each focus subject area (section 5.2.4).

5.2.2. Generic competences

One of the main aims of the Tuning Russia project has been that of
compiling a unified list of generic competences relevant to degrees in
many subject areas. In order to determine which generic competences
appeared to be the most important ones, broad consultations have been
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carried out with graduates, students, employers and academics as outlined
above. In order to identify the list of competences to be used as the basis

of

the wider consultation, the following process was carried out by the

participants in the Tuning Russia project.

U

. The Russian members of each SAG drew up initial lists of the generic

competences they considered to be the key ones.

. The lists were discussed by Russian members of each SAG and with EU

experts and were amended if it was considered as necessary.

The lists proposed by the SAGs were compared and the following
categories of competences were distinguished: the common core of
generic competences selected by all SAGs; competences selected by
the majority of SAGs; those selected only by some SAGs; and those
selected by only one SAG.

The list of 30 generic competences was agreed and its Russian and
English versions were established in order to be used during the
consultation process.

Students, employers, graduates and academics were consulted.

The questionnaires were analysed and the final list of generic
competences, common for all the Project SAGs was drawn. The results
were discussed by all SAGs.

The final list comprises the following 30 competences:

Table 5
Full list of generic competences
Competence Competence
code

[GC-01] Ability for abstract thinking, analysis and synthesis

[GC-02] Ability to work in a team

[GC-03] Capacity to generate new ideas (Creativity)

[GC-04] Ability to identify, pose and resolve problems

[GC-05] Ability to design and manage projects

[GC-06] Ability to apply knowledge in practical situations
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Competence

code Competence

[GC-07] Ability to communicate in a second language

[GC-08] Skills in the use of information and communication technologies

[GC-09] Capacity to learn and stay up-to-date with learning

[GC-10] Ability to communicate both orally and in written form in the na-
tive language

[GC-11] Ability to work autonomously

[GC-12] Ability to make reasoned decisions

[GC-13] | Ability for critical thinking

[GC-14] Appreciation of and respect for diversity and multiculturality

[GC-15] Ability to act with social responsibility and civic awareness

[GC-16] Ability to act on the basis of ethical reasoning

[GC-17] Commitment to the conservation of the environment

[GC-18] Ability to communicate with non-experts of one’s filed

[GC-19] Ability to plan and manage time

[GC-20] Ability to evaluate and maintain the quality of work produced

[GC-21] Ability to be critical and self-critical

[GC-22] Ability to search for, process and analyse information from a vari-
ety of sources

[GC-23] Commitment to safety

[GC-24] Interpersonal and interactional skills

[GC-25] Ability to undertake research at an appropriate level

[GC-26] Knowledge and understanding of the subject area and under-
standing of the profession

[GC-27] Ability to resolve conflicts and negotiate

[GC-28] Ability to focus on quality

[GC-29] Ability to focus on results

[GC-30] Ability to innovate
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5.2.3. Subject specific competences

In order to form a synthesized list of professional competences for the ICT
subject area, the educational standards for degrees being implemented in
the universities of ICT subject area group were analysed.

We considered the Federal State Educational Standards (FSES) as well
as the Universities Educational Standards (UES) for National Research
Universities:

University implementing degree

Type Degree (in/SAG)

FSES | 010300 Fundamental Computer Sci- | N.I. Lobachevsky State University
ence and Information Technologies of Nizhniy Novgorod

UES | 010300 Fundamental Computer Sci- | N.I. Lobachevsky State University
ence and Information Technologies of Nizhniy Novgorod

FSES | 230100 Computer Science and Com- | Yaroslav-the-Wise Novgorod State
puter Engineering University

FSES | 230400 Information Systems and | Astrakhan State University
Technologies

FSES | 230700 Applied Computer Science North Caucasus State Technical
University

The list of 16 synthesized professional competences which is presented in
table 6, is the result of a comparative analysis of professional competences,
regrouping connected competences, a comparative analysis of educational
degrees being implemented in Russian universities with international
professional educational standards in the ICT area called Computing
Curricula.

Table 6
Full list of subject specific competences
Competence
code Competence

[SSC-01] To analyze subject area, identify, classify and describe problems;
find the methods and approaches for solving them; define re-
quirements
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Competence

code Competence

[SSC-02] To design ICT systems, including modelling (formal description) of
structure and processes

[SSC-03] To develop and implement ICT systems

[SSC-04] To deploy, install, integrate, put into service and maintain ICT sys-
tems and their elements

[SSC-05] To guarantee the quality of information systems according to the
requirements

[SSC-06] To develop and bring into effect new competitive ideas in the
area of ICT

[SSC-07] To know, follow and assess the degree of compliance with indus-
try specifications, standards, regulations, and recommendations

[SSC-08] To analyze, choose and apply methods and aids to provide infor-
mation security

[SSC-09] To manage economic, human, technological and other resources
efficiently

[SSC-10] To train ICT users and provide them with technical support

[SSC-11] To apply and develop fundamental and multidisciplinary knowl-
edge, including mathematical and scientific principles, quantita-
tive methods, tools (including software relevant to their engineer-
ing discipline) and notations for successful problem solving

[SSC-12] To prepare technical and methodical materials for presenting ICT
system in every stages of the life cycle of information systems

[SSC-13] To know and apply core ICT theoretical and practical knowledge,
principles and tools

[SSC-14] To appreciate the social considerations and ethical issues affecting
the professional practice

[SSC-15] To estimate and appreciate economic and commercial issues af-
fecting the professional practice

[SSC-16] To collect, process and systematize professional knowledge in in-

formation technology and appreciate the importance of life-long
learning (continuing education, retraining, and self-learning) for
the necessary adaptation to the evolution of the profession and
society
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5.2.4. Key competences

Within the framework of the project a survey of targeted focus groups
(employers, academics, graduates and students) was carried out in order to
identify expert opinions and to rank competences by their importance and
the level of their achievement in universities (see paragraph 5.2.1). Russian
colleagues in the universities belonging to the ICT subject group, surveyed
134 employers, 168 academics, 165 graduates and 242 students. After an
analysis of the survey results the initial set of competences was reduced to
the final list of 20 key competences consisted of a 10 generic competences
and 10 subject-specific ones.

In Fig. 2 the results of the survey on generic competences for all the
subject area groups are presented. The points on the graph correspond to
the mean importance of a particular competence for a certain category of
respondents.

343 - [GC-20] Ability to evaluate and maintain More important
37 1@ the quality of work produced for employers

36 4 [GC-02] Ability to working

35 4
34 1
33
32 | % Academics
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29 4 . O communicatein a
for academics .
| second language
28 T T T

6264 9 8 111022122928 1 192024 3 16 2 271325 7 5 153023 21 14 18 17

Figure 2
Survey results for generic competences for all subject area groups
(by estimates of the level of importance)

The figure also indicates the competences on the importance of which
academics and employers disagree the most.
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The Fig. 3 represents the same diagram but it only considers the survey
results for the ICT subject area group.
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Figure 3

Survey results for generic competences for ICT subject area group
(by estimates of the level of importance)
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For each category of respondents the list of generic competences was
sorted by the average value of importance level in descending order,
then in accordance with these ranks competences were mapped to
the ranks in the range [1.30]. The results of this procedure taking into
consideration only the survey data for the ICT subject area group are
presented in Fig. 4. The five most important competences for each group
of respondents are highlighted with dark grey colour, and the five least
important competences for each group of respondents are highlighted
with light grey color.

Graduates

Students

Competences Academics

GC-01] 6

(GC-22] 7

(GC-11] 8

(GC-12] 9

'GC-26] 10
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(GC-28] 14 B 8 11
(GC-16] 15 13 13 10
(GC-23] 16 23 19 23
(GC-05) 17 19 16 17
[GC-25] 18

[GC-30] 19

(GC-13] 20

(GC-02] 21

[GC-16 22

(GC-07

Figure 4
Survey results for generic competences for ICT subject area group
(by estimates of the level of importance)
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Fig. 4 clearly shows for which competences the respondents agree or
disagree with their evaluation importance (see table 7).

Table 7

Agreements and disagreements of respondents in identifying the most
and the least important competences

Respondents agree

Respondents disagree

[GC-06] Ability to apply knowl-
edge in practical situations

[GC-26] Knowledge and under-
standing of the subject area and
understanding of the profession

The most [GC-04] Ability to identify, pose
important | and resolve problems [GC-12] Ability to make reasoned
competences decisions
[GC-29] Ability to focus on re-
sults
[GC-17] Commitment to the con- | [GC-27] Ability to resolve con-
servation of the environment flicts and negotiate
[GC-14] Appreciation of and re- | [GC-07] Ability to communicate
The least | spect for diversity and multicul- | in a second language
important | turality [GC-25] Ability to undertake re-
competences | [GC-18] Ability to communicate | search at an appropriate level

with non-experts of one’s field

[GC-15] Ability to act with social
responsibility and civic awareness
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In Fig. 5 the survey results on evaluating the level of achievement of
generic competences in all subject area group are presented. As it can be
seen on this figure, academics and employers have similar estimations, and
the same is true for students and graduates. The first pair of respondents
is more pessimistic for the most number of competences than the second
one.

3,3 Academics -m- Employers == Students == Graduates

3,2 - Students and graduates are the most optimistic
in assessing the level of achievement,
31 4 their estimates are very similar to each other

2,9 4
2,8 4
2,7 4

2,6

Academics are the most pessimistic in assessing
2,5 4 the level of achievement, estimates of academics
and employers are quite similar to each other

2,4 4

6264 9 8111022122928 1 192024 3 16 2 271325 7 5 15302321 14 18 17
Figure 5

Survey results for generic competences for all subject area groups
(by estimates of the level of achievement)

Taking into consideration the survey results, a further analysis
of competences was conducted, and 30 generic competences were
distributed between four groups related to their importance for an
educational degree in ICT area, each group having a rank from the range
[1..4], where 1 corresponds to the highest level of importance. The same
was done for subject-specific competences. Then, in order to compose
a list of key competences, the generic competences with rank 1 and the
subject-specific competences with ranks 1 and 2, were selected. The list
was then completed with 3 additional competences with lower rank — two
generic competences and 1 subject-specific one. The results of selection
procedure are presented in table 8.
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Table 8
Results of key competences selection

Generic competences

Subject specific competences

Key competences

Key competences

Rank 1
[GC-01] Ability for abstract thinking,
analysis and synthesis
[GC-02] Ability to work in a team
[GC-04] Ability to identify, pose and re-
solve problems
[GC-06] Ability to apply knowledge in
practical situations
[GC-09] Capacity to learn and stay up-to-
date with learning
[GC-22] Ability to search for, process and
analyse information from a variety of
sources
[GC-26] Knowledge and understanding
of the subject area and understanding of
the profession
[GC-29] Ability to focus on results

Rank 2
[GC-07] Ability to communicate in a sec-
ond language
[GC-10] Ability to communicate both
orally and in written form in the native
language

Rank 1
[SSC-01] To analyse subject area, identify,
classify and describe problems; find the
methods and approaches for their solv-
ing; define requirements
[SSC-02] To design ICT systems, including
modelling (formal description) of struc-
ture and processes
[SSC-03] To develop and implement ICT
systems
[SSC-04] To deploy, install, integrate, put
into service and maintain ICT systems and
their elements
[SSC-05] To guarantee the quality of in-
formation systems according to the re-
quirements

Rank 2
[SSC-07] To know, follow and assess the
degree of compliance with industry spec-
ifications, standards, regulations, and rec-
ommendations
[SSC-10] To train ICT users and provide
them technical support
[SSC-11] To apply and develop funda-
mental and multidisciplinary knowledge,
including mathematical and scientific
principles, quantitative methods, tools
(including software relevant to their engi-
neering discipline) and notations for suc-
cessful solving problems

Rank 3
[SSC-08] To analyse, choose and apply
methods and aids to provide information
security
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Generic competences

Subject specific competences

Other competences

Other competences

Rank 2
[GC-11] Ability to work autonomously
[GC-19] Ability to plan and manage time
[GC-23] Commitment to safety

Rank 3
[GC-05] Ability to design and manage
projects
[GC-03] Capacity to generate new ideas
(creativity)
[GC-28] Ability to focus on quality
[GC-25] Ability to undertake research at
an appropriate level

Rank 4
[GC-30] Ability to innovate
[GC-21] Ability to be critical and self-
critical
[GC-08] Skills in the use of information
and communications technologies
[GC-12] Ability to make reasoned deci-
sions
[GC-13] Ability for critical thinking
[GC-14] Appreciation of and respect for
diversity and multiculturality
[GC-15] Ability to act with social respon-
sibility and civic awareness
[GC-16] Ability to act on the basis of eth-
ical reasoning
[GC-17] Commitment to the conserva-
tion of the environment
[GC-18] Ability to communicate with
non-experts of one’s field
[GC-20] Ability to evaluate and maintain
the quality of work produced
[GC-24] Interpersonal and interaction
skills
[GC-27] Ability to resolve conflicts and
negotiate

Rank 3
[SSC-09] To manage economic, human,
technological and other resources effi-
ciently

Rank 4
[SSC-12] To prepare technical and me-
thodical materials for presenting ICT sys-
tem in every stages of the life cycle of in-
formation systems
[SSC-13] To know and apply core ICT the-
oretical and practical knowledge, princi-
ples and tools
[SSC-14] To appreciate the social consid-
erations and ethical issues affecting the
professional practice
[SSC-15] To estimate and appreciate eco-
nomic and commercial issues affecting
the professional practice
[SSC-16] To collect, process and system-
atize professional knowledge in infor-
mation technology and appreciate the
importance of learning throughout life
(continuing education, retraining, and
self-learning) for the necessary adapta-
tion to the evolution of the profession
and society
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5.2.5. Meta-profile

The meta-profile reflects the structure and interrelation of competences
that characterise a particular subject area. Meta-profiles are used for
reference, depict mental models and should demonstrate the variety
of possible and existent degree profiles within a particular subject area.
Meta-profiles are determined by analysing stakeholder-consultation results
through re-categorising the competence list. Such re-categorisation can
be done differently in different subject areas and should reflect the subject
area unique characteristics.

5.2.5.1. Meta-competences

The list of key competences was analyzed in order to identify “clusters”
of competences, i.e. meta-competences which consist of interconnected
competences. Meta-competences form the core of educational
programmes in the ICT area.

The following approach was chosen. The 20 key competences defined
at the previous stage (paragraph 5.2.4) were analysed one by one. Each
competence was put into the cluster of competences with which it was the
most closely connected, or, if no such cluster, a new cluster was created for
this competence. By applying this procedure, the following five groups of
competences were formed:

[MGC-1] Ability to perceive, analyze and synthesize information;
[MGC-2] Ability for self-development and self-improvement;

[MGC-3] Ability to join the professional community;

[MSSC-1] Ability to understand, apply and develop mathematical
knowledge, basic laws of natural science, knowledge in problem domain
(related to professional activity) and fundamentals of information
technologies;

e [MSSC-2] Ability to design, develop, implement and manage life cycle
processes of information systems and technologies.

The non-key competences were also distributed between these five
clusters. The content of the meta-competences is presented in table 9.
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Table 9
Meta-competences for ICT area

Key competences

Other competences

[MGC-1] Ability to perceive, analyze and synthesize information

[GC-07] Ability to communicate in a sec-
ond language

[GC-10] Ability to communicate both
orally and in written form in the native
language

[GC-22] Ability to search for, process and
analyse information from a variety of
sources

[GC-01] Ability for abstract thinking,
analysis and synthesis

[GC-04] Ability to identify, pose and re-
solve problems

[GC-12] Ability to make reasoned deci-
sions

[GC-13] Ability for critical thinking

[MGC-2] Ability for self-development and self-improvement

[GC-09] Capacity to learn and stay up-to-
date with learning

[GC-29] Ability to focus on results

[GC-11] Ability to work autonomously
[GC-19] Ability to plan and manage time
[GC-23] Commitment to safety

[GC-14] Appreciation of and respect for
diversity and multiculturality

[GC-15] Ability to act with social respon-
sibility and civic awareness

[GC-21] Ability to be critical and self-
critical

[SSC-16] To collect, process and systema-
tize professional knowledge in informa-
tion technology and appreciate the im-
portance of life-long learning (continuing
education, retraining, and self-learning)
for the necessary adaptation to the evo-
lution of the profession and society
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Key competences

Other competences

[MGC-3] Ability to join professional community

[GC-26] Knowledge and understanding
of the subject area and understanding of
the profession

[GC-02] Ability to work in a team

[GC-06] Ability to apply knowledge in
practical situations

[GC-25] Ability to undertake research at
an appropriate level

[GC-30] Ability to innovate

[GC-18] Ability to communicate with
non-experts of one’s field

[GC-20] Ability to evaluate and maintain
the quality of work produced

[GC-27] Ability to resolve conflicts and
negotiate

[GC-03] Capacity to generate new ideas
(creativity)
[GC-28] Ability to focus on quality

[GC-16] Ability to act on the basis of eth-
ical reasoning

[GC-17] Commitment to the conserva-
tion of the environment

[GC-24] Interpersonal and interaction
skills

[SSC-14] To appreciate the social consid-
erations and ethical issues affecting the
professional practice

[MSSC-1] Ability to understand, apply and develop mathematical knowledge,
basic laws of natural science, knowledge in problem domain
(related to professional activity) and fundamentals of information
technologies (related to Computer Science sub-discipline of CC2005)

[SSC-11] To apply and develop funda-
mental and multidisciplinary knowledge,
including mathematical and scientific
principles, quantitative methods, tools
(including software relevant to their engi-
neering discipline) and notations for suc-
cessful solving problems

[SSC-06] To develop and bring into effect
new competitive ideas in the area of ICT

[SSC-08] To analyze, choose and apply
methods and aids to provide information
security

[SSC-13] To know and apply core ICT the-
oretical and practical knowledge, princi-
ples and tools

[GC-08] Skills in the use of information
and communications technologies
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Key competences

Other competences

[MSSC-2] Ability to design, develop, implement and manage
life cycle processes of information systems and technologies
(related to Information Systems and Technologies sub-discipline of CC2005)

[GC-05] Ability to design and manage
projects

[SSC-01] To analyze subject area, identify,
classify and describe problems; find the
methods and approaches for their solv-
ing; define requirements

[SSC-02] To design ICT systems, including
modelling (formal description) of struc-
ture and processes

[SSC-03] To develop and implement ICT
systems

[SSC-04] To deploy, install, integrate, put
into service and maintain ICT systems and
their elements

[SSC-05] To guarantee the quality of in-
formation systems according to the re-
quirements

[SSC-07] To know, follow and assess the
degree of compliance with industry spec-
ifications, standards, regulations, and rec-
ommendations

[SSC-10] To train ICT users and provide
them technical support

[SSC-09] To manage economic, human,
technological and other resources effi-
ciently

[SSC-12] To prepare technical and me-
thodical materials for presenting ICT sys-
tem in every stages of the life cycle of in-
formation systems

[SSC-15] To estimate and appreciate eco-
nomic and commercial issues affecting
the professional practice

The core element of the final set of meta-competences is the ability to join
the professional community (MGC-3). This meta-competence is achieved

by mastering:

e generic meta-competences — the ability to perceive, analyse and
synthesize information (MGC-1) on the one hand, and the ability for
self-development and self-improvement (MGC-2) on the other hand,;

e subject-specific meta-competences — the ability to understand, apply
and develop mathematical knowledge, basic laws of natural science
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and fundamentals of information technologies (MSSC-1), i.e. group of
competences related to Computer Science sub-discipline of ICT, on the
one hand, and the ability to design, develop, implement and manage
life cycle processes of information systems and technologies (MSSC-
2), i.e. group of competences related to Information Systems and
Technologies sub-disciplines of ICT on the other hand.

The scheme of correspondence of bachelor and master degrees which
were taken into analysis in ICT subject area group to Computing Curricula
professional standards (based on the scheme presented in [17]) is presented
in the fig. 6.

Theory

1 010300 Fundamental Computer Science

-~ "and Information Technologies

[MSSC-1]

Computer
science

ICT-CC2005  Software )
engipeering |

I Computer -~
230100 Lomputer Science  engineering

and Computer Engineering

Information Information
technology

S systems
s [MSSC-2]

zsoadb'lr:?«{@qg_n 230700 Applied
Systems Tethnologies ~~ -~ Computer Science

- -

Applications < -
Corporate Information Systems Software projetcs

~

Y

Figure 6
Matching of degrees (FSES-3) with professional ICT sub-disciplines (CC2005)
and identified ICT meta-competences

Meta-competences are identified to represent the core of degrees in the
ICT subject area — this document concerns the following professional sub-
disciplines of this large subject area: Computer Science and Information
Systems and Technologies. However, the described approach can also be
applied to other ICT sub-disciplines.

Meta-competences should be developed up to a certain level by every
graduate of any first-cycle degree (Bachelor) within the specific ICT
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sub-disciplines, regardless of his/her profile, his/her particular degree
configuration. Without these key competences a students cannot gain
access to any second-cycle (Master) degree in this subject area.

The map of correspondence between ICT sub-disciplines (according
to Computing Curricula) and the Russian educational standards in this
area is presented in paragraph 2.1. For the concrete programme it is
recommended to use the classification of key and non-key competences,
presented in table 9, in order to select the programme key competences.

5.2.5.2. Meta-profile diagram

The diagram of the meta-profile for the specific ICT sub-area is presented
in figure 7.

Ability to perceive, analyze Computer
and synthesize information Science

Generic Ability to join Subject-specific

competences professional community competences

Ability for self-development Information
and self-improvement Systems and Technologies

Figure 7
Meta-profile diagram
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6

Level descriptors
and learning outcomes

In a cyclical system each cycle should have its own set of generalised
learning outcomes formulated in terms of competences. As stated above,
learning outcomes are formulated at degree, programme and on individual
course unit levels. The learning outcomes of the individual units add to the
overall learning outcomes of the programme. Competences are developed
in a progressive way. It means that they are developed over a number of
course units or modules at different stages of the programme. During
the design phase of the programme it has to be decided in which units a
particular competence has to be focused on.

The use of cycles automatically includes the introduction of the concept of
levels. For each of these, level indicators can be used. They are called level
descriptors. As a part of the Bologna Process, a group of experts, the so-
called Joint Quality Initiative, has developed sets of general descriptors for
each cycle, which are called the Dublin Descriptors. These cycle descriptors
have now been endorsed by the European Ministers of Education as part
of the report A Framework for Qualifications of The European Higher
Education Area. The approaches of Tuning and the JQI are fully compatible
and complementary.

Because cycle descriptors are in practice level descriptors which identify the
level of a cycle, Tuning has suggested naming these descriptors cycle level
descriptors. The Project participants have produced cycle level descriptors
at programme level for the first and the second cycles for each of the
subject areas included in the project. Below, we present a generalised
description of learning outcomes for each level within our subject area.

55

© University of Deusto - ISBN 978-84-15772-25-5




In a cycle system each cycle should have its own set of learning outcomes
formulated in terms of competences. As stated above, learning outcomes
are formulated both at programme level and on the level of individual
course units or modules. The learning outcomes of the individual units
add to the overall learning outcomes of the programme. Competences are
developed in a progressive way. It means that they are formed in a number
of course units or modules at different stages of the programme. During
the design phase of the programme it has to be decided in which units a
particular competence has to be formed.

The use of cycles automatically includes the introduction of the concept of
levels. For each of these level indicators can be used. They are called level
descriptors. As part of the Bologna Process, a group of experts, the so-
called Joint Quality Initiative, has developed sets of general descriptors for
each cycle, which are called the Dublin descriptors. These cycle descriptors
have now been endorsed by the European Ministers of Education as part
of the report A Framework for Qualifications of The European Higher
Education Area. The approaches of Tuning and the JQI are fully compatible
and complementary.

Because cycle descriptors in practice are level descriptors which identify the
level of a cycle, Tuning has suggested naming these descriptors cycle level
descriptors. The Project participants have produced cycle level descriptors
at programme level for the first and second cycle for each of the subject
areas included in the project. Below, we present generalised description of
learning outcomes for each level within our subject area.

56

© University of Deusto - ISBN 978-84-15772-25-5



‘wa|goud [euoissaoid 812.10U0D B JOJ SUOIIN|OS S1em
-}J0s pue diwyioble ‘saibojouydal ‘spoyrew bunnd
-WOY pUe S|00} UISPOW 129]9S pue a1enjens ‘szAjeue of

'S}nsaJ buljepow 1uawndop ‘pasn bulaq

S|opow |ediewsayiew syl Ajlisa 01 Jsp.o ul spuswiied
-X2 |euoieIndwod uo saiiARde Ino Aued pue ued of
'SW)sAs pue

$9559204d UOIPWLIOJUI DISE] JO Bulj|9pow N0 Alied of
‘uonejuswndop 3foid

JO SpuUly ||e JaAIl9p pue daibe axew ‘dojarsp oL
‘ubisap Joj e1ep indul ajenjeas pue dzAeue ‘9sooyd o
‘suoin|os ubis

-op 91enjens pue azAjeue ‘Aysnl ‘waishs uonewloy
-Ul ue Jo salbarelis ubisap s1enjers pue dojasp of
'$3160]0UYI3} PUB SWISAS UOIPULIOUI JO (UoneIUSW
-9/dwi pue |ediuydal ‘|enidaduod) sanbiuydel pue spo
-yow ubisap diseq ayy Aldde pue pueisispun ‘mous of

'92A2 )| 119y} 4O s2bE1S DY |[B 1B SWRISAS UoIeWw
-io4ul buuoyuow pue bupessdo ‘bunuswsidwi ‘bul
-1e31D JO S|9POW PUB SPOYIaW 1I9|9S pue d1eN|eAd Of

!S}nsaJ buljlepow 1USWNI0P ‘S3S59
->01d uonewlojul buljlepow Joj saibojopoylsw pue
sydsduod diseq ayy Ajdde pue pueisispun ‘mouy of

‘s)nsal buljlspow JusWNd0p ‘pasn
Buiag sjapow [edirewaylew ay3 AjlJaA O3 J9pIo Ul

spuswiadxa [euoieIndwod Uo SaiAle N0 Alled O] e

'swiaisAs pue
$9559301d UOI1PWIOJUI DISeq JO Bul||9pow N0 Aed O] e
‘uoneyuawndop 129foid
JO SpuDy |[e JaAIIdp pue daibe axew ‘dojoAsp O] e
‘ubisap o4 e1ep Indul 3S00YD O e
‘sa1bojouyda) pue SWaISAS UoIPWLIOLUI JO (UON
-eyuswa|dwi pue [ed1uydel) sanbiuydal pue spoyiaw
ubissp diseq ayy Ajdde pue pueisispun ‘mouy Of e

sassadold pue
2in1dn3s Jo (uondudssp
|ewoy) bulepow buipnpul
'swa)sAs | D] ubissp of
[20-2SS]

‘SuswaJinbal 81e|NWI0} ‘SyusW

-24INbas SWaISAS uonPWLIOJUI JO UOIIEDIHIIUSP! JO SPO
-yow ay3 asooyd Algeuoseal pue Ajissed ‘a1en|eas of
‘synsal sishjeue sy}

UO SUOISN|UOD MBIP ‘YDJB3S3l [PIUSWIIDAXS JO 1 NSai
pue s3sil d1ewnss pue szAjeue ‘siedwod YPayd of
‘sdiysuoriie|al papuodsaliod sy} pue uiew

-op wjqoid e Jo sishjeue waishs ‘1alqo ubisep ayl

‘sdiysuoiie|as papuodsa.lod sy} pue ulew
-op wa|qoid e Jo Sishjeue waisAs 123lqo ubisep syl

Ssiuswalinbal sulsp ‘buinjos
J19Y3 4oy saypeoudde pue
SpoYlaW 3y} puly ‘sws|jqoud
9q12sap pue Ayissepd ‘Apuapl
‘eale 13lqns ashjeue of

Jo (buuaauibua) uonebsaAul [erul ue N0 Aued o jo (Buuaauibua) uolnebisaaul [erul ue 1o Alied of e [10-25S]
‘ubisap Joj e1ep 931nos bullayieb pue ‘ubissp Joj e1ep 931nos bullayieb
UOIBIIHIUSPI SIusWaIINbas ‘utewop wajgold 4o SIsA pue UONeDIIIUSPI SluBWIINbal ‘ulewop wajqoid jo
-leue Jo spoyiew sy} Ajdde pue pueisispun ‘mouy of sishjeue JO SpoylaW Sy} PUBISISPUN PUB MOUY Of e
S19)se|A 10} SewodINo m:_chmw._ SioJaydeg J0jJ sewod1no m:_c\_mw._ WUcw....wn_F_OU

pjnoys (sia3sejy) sarenpeub 33243-puoias ayi pue (siojayreg) sazenpelb 3)2A3-1s1i4

57

University of Deusto - ISBN




‘spnpoid mau jo uoneledaid
9y} buunp sassedoid || Jo juswdojansp pue ubis
-9p [eul} dY} UO SaNIAIIE 3y} pes)| ‘aziuebio ‘ueld of

!SJ1IS1R1ORIRYD [PUOIDUNY PRIYDRdS
9yl 01 sasudIaua 1B SWalsAS uoIeWIOUl JO UOIIE]
-depe pue uolesado ay3 ainsus 0} 3IoMm N0 Alled of

'sa1bojouyda} pue swiaisAs

UOI1eWIOLUI JO UOIeIadO 104 suondnsul dn melp of
‘Ss)usuOdwod JIdy3 pue swalsAs uoneusiogul Jo bunsay
|euolelado pue uonedijsA pes| ‘eziuebio ‘uejd of
‘alempley pue ajem

-}40S ‘| D| Jo uoneinbiyuod pue bupepsiul ‘uoielbal
-Ul JO spoylaw ay} Ajdde pue pueisiapun ‘mouy of
'Swa1sAs siempiey pue

21eM}jos buljieisul ‘buibbngap ‘burinbijuod ‘bulq
-wasse 4o sanbiuydal Ajdde pue puelsispun ‘mouy of

‘spnpoid mau jo
uoneledaid sy} buunp sassadoid || Jo uswdojsrsp
pue ubisap [eul 8y} UO SanAIDe ay3 Ul a1eddiyed of

{SJ11S1I91ORIRYD [RUOIDUNY PRIYRdS
9y} 01 sasudIaiud 1B SWalsAS UOIPWIOUI JO UONE]
-depe pue uonesado sy} aInsua 01 yiom no Aued of

'sa1bojouyda} pue swialshs

UOIeWIOUI JO UOIeIado 104 suondnisul dn meip of
‘syuauodwod JI9Y3 pue SWaisAs UoIeuIoul Jo
Bunsay |euonessdo pue uonediyusA Ul sjedpied of
‘alempley

pue 2I1eM}OS ‘| D] JO uoneInbiyuod pue buidepisiul
‘uojelbalul JO SPOYIBW Y} PUBISISPUN PUR MOUY O]
'SWI3sAs alempley pue

2Jemyjos buljeisur ‘buibbngap ‘bulinbijuod ‘bullq
-wasse 4o sanbiuydal Ajdde pue puelsispun ‘mouy of

SJUSWYD JI9Y} pue SWia)sAs
1Dl UleIUIEW PUB 3DIAISS OJUI
ind ‘s1elbayul ‘|jeysul ‘Aojdap o
[¥0-DSS]

‘ubisap papie-1andwiod
pue uonejuswa|dwl JO SN2} 3y} ‘USSOYD SPOYIRW
9y} JO uonenieAd [edID e apinoid pue azAjeue 0}
Se |[om Sse "3se} ayl 0} adueldwod syl Jo uonedly
-lJ9A pUB UOIEPI[eA 3} 10} SWaISAS ] D] JO slalawel
-ed bHunesado ayy uo Apnis |edihjeue ue PNPUOd Of

‘sabexoed alem
-}JOs pue SwasAs ‘sj00y pazieads pue waisAs syl
2on2eid Ul Aidde 03 ‘sysey paljdde buinjos Jo} sabenb
-ue| pue s3dsduod bulwwesbold 13|35 Algeuoseas of

'S|9pow aseqelep ‘alem
-140s pazijepads pue walshs diwyyoble doasp of

'sa1b0jouyIS} UOIBWIOY
-ul Jo ubisap papie-1andwiod 104 sai|1de) dojeAsp of

‘(91emijos pue aiempiey ‘diwyiiobie ‘|ed

-1}eWSYeW ‘|BUOIIBWIO}UI ‘|eDIPOYIBW) Sa1bojouyda)}
uonewdojul bupuswaldwi 4oy saijide} dojaasp of
!SWa1sAs uorewloul Jo sassed0.d

92> 94l Joyuow pue dojaAsp ‘puelsISpUN ‘MOU Of

‘sobexoed alem

-}JOs pue swaisAs ‘sj00} pazienads pue walshs syl
2oioeid ul Aidde o3 !sysey palidde buinjos 1oy sabenb
-ue| pue sydeduod bulwwesboid 13|35 Algeuoseal o
‘S|opow aseqeiep ‘alem

-1J0s pazijeads pue walsAs Diwyioble dojpasp of
's9160j0UYI3} UOITRWIOY

-ul Jo ubisap papie-1aindwiod 1o} saii|idey dojaasp of
'(31eM1J0S pue aiempiey ‘diwyilioble ‘|ed

-l}eWwsy1ewW ‘|euoiiewloul ‘|edipoyiaul) ssibojouydsl
uonewuoul buiuawaldwi 4o} saljide) dojaasp of
'swaysAs uonew

-JO4Ul 4O S3559301d 324D B4I| PUBISISPUN PUR MOUY Of

NIEINS
1D usws|dwi pue dojaasp o
[€0-DSS]

Si91sel/ 10} sswod1no mc_r:mw._

siojsydeg J0j sswod1no mc_c‘_mw._

aouaradwo)

58

University of Deusto - ISBN




101
JO plal} Y3 Ul syuswindop [e63] Y0 pue Spiepuels
|euoissajoid usepow Ajdde pue pueisispun ‘mous of

11
JO p[al} aY1 Ul syuswindop [eb3| 1Yo pue Spiepuels
|euoissajoid uispow Ajdde pue pueisispun ‘mouy of

SUOIPPUBWILIODAI pue
‘suone|nbal ‘spJepueis
‘suoieddads Aysnpul yum
9dueldwod Jo aa1b3p 3y}
SS9SSE PUR MOJ|04 ‘MOUY O]

[£0-DSS]

‘saibojou

-429] UOMPWLIOJUI JO 3SN puUB JuswdojaAsp 01 pale|
-3J Syjsey paljdde pue [euoissajoid BUIAjOS 104 SIDINOS
-91 |BUOIEINPS PUB UOIIBWIOLUI D1jjuaIds dojensap of
{S9OURIBLUOD DIHIIUIDS e suoleluasald pue

siaded JO WO} BY3 Ul SHNS3J YDIeasal JuswWndop of
‘sysey |eoidAl-uou buipnp

-Ul $3SE} [ed1uydal ‘Yoiessas ‘leuoissajold buiajos jo
sanbiuyday ‘spoyiaw ‘sesp! aA1dWOd Mau Juswa|d
-Wi pue Apasn[ ‘wiiyuod Ajleruswiiadxs ‘a1ejnwioy of

'S9OUBISLUO0 DIJ1UBIDS 1B suolieluasald pue
sioded JO WO} AU} Ul SHNS3J YdJeasal Juswndop o
's10ssaj01d JO uoIsIARANS Jspun ssnbiuyday
Buiajos ‘spoyrow ‘seapl aAledwod mau juawsa|d
Wi pue Ayasnl ‘wiipuod Ajjeruswiiadxa ‘ye|nwiioy of

1Dl joealeayrul
Seap! 9A12dWOd MaU 10343
ojul bulg pue dojaasp op
[90-DS¢]

'syns

-91 959U} UM 3dUepIodde Ul $3daduod ubisap Malnsi
pue buIsa} SWalsAs UOIBWIOLUI JO S}NSJ 9zAjeue o
alqo

ubisap ay1 jo Aujigeras pue Aujenb ayy sienjeas of
‘swasAs

uolewuogul buibbngap pue bunssl 1oy s|ool pue salb
-0|opoyaW 1uIayIp Ajdde pue pueisispun ‘mous of
131245 3)1] WL1sAS uoewoyul Jo sbels

|le 1e Aujigeral pue Ayjenb buissssse jo spoylaw
pue sjgpow ulspow Ajdde pue puejsispun ‘mouy of

‘uon

-ewuoyul 1ndur jo Ayjenb jo jo1uod sy} sziueblo of
‘13lgo

ubisap ay1 Jo Aujigeras pue Aujenb syy senjers op
BEIN

uolewoul buibbngap pue buissy 1oy sjoo} pue saIb
-0]0pOYIaW 1uJayIp Ajdde pue pueisiapun ‘Mous of
324> )1 wa1sAs uonewoyul Jo sbels

|le 1e Aujigerjal pue Aljenb buissssse jo spoylaw
pue sjppow ulspow Ajdde pue puejsispun ‘mous of

SyuswalIinbal ay3 o3 buipiodde
SW1sAs uolewloul o
Anjenb ay3 ss1uesenb of
[50-DSS]

S19)se|/ 10J SewodIno mc_r:mw._

Sio[aydeg J0jJ Sewod1no m:_chmw._

2uaadwo)

59

University of Deusto - ISBN




'swia}
-shs a1empiey pue aiemypos Ajdde o0y siasn (1odai
‘ule|dxa ‘swisiueydaw ‘sanbiuydal bunsixs asn pue
9500YD) Yoea} 'Swalshs alempiey pue aiemios Ajdde
0} SI3sN BUIYdeS] U0 'SDIAIDS pue SWIISAS UOIeW
-JOjuUl JO ddUeUBUIEW pue uolnelssdo ‘uonejuswald
-WI JO} SJUSWNJ0P SAIDAIIP PUB SUOIINIISUL ‘S[eLs)
-ew [ed1bojopoyIaW pue [eUOIEZIUBDIO d1RlOge|D Of

'SWaISAS UOIeULIOJUI JO SDURU
-3lulew pue uoljelado ‘uoneiuswsa|duwl J0) Suol}
-dnJisul (uonesoqeld ul aredpiied 10) d1eioged of

poddns |ed1uyds) wayy
apinoid pue siasn | DJ uleay of
[01-DSS]

'SWa1SAs |0J3u0d A1ajes
3IOM pUB JUSWUOIIAUS 3U} JO Sjuswalinbas ay} bul
-1ns sassaoid uononpoud ay1 Joyuow pue aziuebio
!s90uanbasuod a|geqoid JIBY} pue SISISesip [einjeu
‘aydouiseled ‘syuspidde wouy uoneindod pue yye1s
uononpoid ayy bundsioid JO S[erIuIsSs ayr Mouy o

‘1abeuew 133foid e 30 0} !S3NIAIIIE [BIDOS pue
|euoissajold JISY1 Ul SUOISIDAP JusWabeuew axel o)
‘way} Joy Aujigisuods

-3J e} pue suolenys [euolssajold piepuels-uou
10} suoIN|os |euabeuew pue [euolieziuebio puly of

'SWaSAS |013u0d A1ajes

I0M PUB JUSWUOIIAUS 3Y} JO Sjuswaiinbas sy} bul
-1ns sassedoid uonanpoud ay) Joyuow pue aziuebio
‘saouanbasuod 3|qeqoid JIsyl pue SISISesIp [einjeu
‘sydoJiseled ‘spuspidoe wody uoneindod pue jjeis
uondnpold ay1 Hunds10id JO S|PIIUISSS BU} MOUY Of
‘Wiea) ul yIom 0} ‘sanbes||od yim 91eladood of

ApUaDIYa S324N0S3I
J13y10 pue [ed160jouyda}
‘Uewiny ‘dIWou0da abeuew of
[60-25S]

ysey
paljdde uanib e 03 buipliodde Adusisisuod eyep pue
A1un2as uonewlojur buipinold 1o} sai|1dey Ajleuoissay
-0ld Aldde pue asooyp ‘asAjeue ‘pueisispun ‘Mouy of

ysey
paljdde uanib e 03 buipiodde Adusisisuod eyep pue
Aun2as uonewloul buipiroid oy sai|ey Ajleuoissay
-01d A|dde pue asooyp ‘asAjeue ‘puelsispun ‘mouy of

A11n2as uonew.oul
apInoid 0} spie pue spoylaw
Ajdde pue asooyp ‘asAjeue op

‘Ayubayul eyep pue Al ‘fyubayul erep pue A [80-25S]
-NJ3S UONeWLIOUI JO} Sluswalinbal Sy} 31BINWLO} O e | -NJ3S UONEWIOLUI JO} SludWaJINbaI 3y} alejnuiio) of
S191Se|\| 40} SDWOdINO Hujuiea] slojaydeg 4o} sawod3no Hujuiea 9sua19dwod

60

University of Deusto - ISBN




!SUOIIN|OS DIEM}OS
pue dlwyoble jo uonedidde pue sishleue ‘Abojou
-y29) Buiwwesboid Jo siseq [e2IpOYIBW PUB [BIIIBI0
-9y} ‘sasodind |eixads pue |esauab jo sabenbue| buiw
-weiboud jo uonedijdde Jo SPOYIBW Y} PUB INIINIS
SljuewWsas pue [ed1RIUAS Jo S1daduod syl ‘salbojou
-39} Uofewloul JO |00} [euoneIndwod pue [eyusw
-nJisul o buiuonouny jo ssjdpund diseq pue sydad

-uod |eyuswepuny Ajdde pue pueisispun ‘mouy Of e

'SUOIIN|OS D1BM}OS
pue dlwymioble jo uonedidde pue sisAjeue ‘Abojou
-y29} Bujwwesboid Jo Siseq [eIIPOYIBW PUB [BDI1DI0
-y} ‘sasodind [e1xads pue |esausb jo sabenbue| buiw
-weiboid jo uonedijdde Jo SpPoyIsW 8y} pue 24N1dNIIS
dllUBWaS pue [ed1eluAs Jo s1daduod ayy ‘salbojou
-423} Uoewoul Jo 5|00} [euoiendwiod pue [ejusw
-nJsul jo buiuonouny jo ssjdpund diseq pue sydad
-uod |eyuswepuny Ajdde pue pueisispun ‘mous of

$|00} pue
sa|dpulld ‘abpajmousy
|ea1oeid pue [ed)a109y}
121 8102 Aldde pue mouy of
[€1-D5S]

'pa12NPUOd HI0M 3Y} JO S} NSal 8y} uo spodai
[B21UYI3] PUB D141UaIdS ‘suoiieussaid (uejd ay3 01 anp
[9POW pue 33ew 0}) Wes} e ul Jo Ajjenpiaipul dn meip

01 !(S}NSaJ JI0M S2U0) SyNnsas 1afold a1essuowsp o e

‘uoreuswndop

19loid a1enjeas pue 3jidwod ‘s1eulpiood ‘sshjleue o] e

91240 91| SWSAS
UOIIRWIOLUI Y} JO abels A19Ad uo Syuawndop ubisap

JO SpuIY 3y} ||e aNss| pue 31epljea ‘azijeul) ‘dojpAsp oL e

!(S}Nsa 3JoMm $aU0) S3Nsas 1o3(oud d1esISUOWSP Of
91240 31 Swiaishs

UoIeWIOLUI 3y} Jo 3beis Alane uo syuawndop ubisap
JO Spury 8y} ||e anss! pue a1epljeA ‘azijeuly ‘dojaasp op

SWI9YSAS UOBWIOLUI JO
32Ad 3411 3y} Jo sabeys Areons
Ul waisAs | D) bunuasaid
104 S|elIa1ew [esIpoylaw
pue |ediuyda} aledaid of
[21-DS8]

‘uorewloul Jo sadAy Juaiapip yum arendiu
-ew ‘uonewlojur ay} Jo buiuesw pue Auuenb ajew
-13S9 ‘UOI1BULIOJUI 3} JO SDUISSI DY} PUBISISPUN O e

'S9OUBIDS
|ednieu Jo sme| diseq Ajdde pue pueisiapun ‘Mouy O] e
‘Buljlspow el

-Jewayiew pue siskjeue wajsAs Jo spoyiaw ‘sydaduod
[eonewayiew diseq Ajdde pue puelsiapun ‘ Mouy O e

‘uonewJoul Jo sadAy Jualayip yum axendiu
-ew ‘uoewloyul sy} Jo buiuesw pue Ayuenb s1ew
-11S9 ‘UOIPWLIOJUI B} JO SDUISSI By} puelsSIapuUN Of

!S9IUBIDS
|ednjeu Jo sme| diseq Ajdde pue pueisiapun ‘mouy of
‘burjjspow |ed1

-1ewayiew pue sishjeue walsAs Jo spoyiawl ‘sydaduod
[eanreWaYleW diseq Ajdde pue pueisiapun * mouy of

swa|qold buinjos
|NJSS3IINS 40} SUOILIOU pue
(dundpsip bulisauibus Jisyy 03
JUBAS|3J B1BMIOS Bulpnpul)
$|001 ‘Spoyiaw aAleuenb
‘sa|dpuiid d1yiusIds pue
|e21reWRYIeW Bulpnpdul
‘abpajmousy Aseurdisipinu
pue |eIUSWEPUN}
dojansp pue Ajdde op
[11-2SS]

S19)Sel/ 10J SewodINo mc_r:mw._

Sio[aydeg J0jJ Ssewod1no m:_chmw._

2uaadwo)

61

University of Deusto - ISBN




's91b0jouYd} pue SWd}

-sAs uonewloyul o JuswdoeAsp sy} Pipaid 03 ‘obpe
-|MoU [BUOISSD404d pUB DIJIIUIDS MAU aiinbde of
‘synsai

ABojouyday pue 3dUIIPS UIIPOW U0 paseq swajqo.d
paiidde pue d1y13uaIds |euolssajold ayy Joy Alessa
-J9U S3DINOS3I [BDIUYDS} PUB DIHIUBIS 1I9|3S ‘UdJeas
pa1abiel ayy 1no Aued ‘azAjeue ‘pueisiopun o]

“fouaredwod [euoissaj0id pue 24NN JO [9AI)
9y} BuIsIel “UOIIN|OAS [PNIDR|[SIUI JOJ [0JIUOI-§3S pue
Buiules| ‘uoiubod jo sjooy pue spoyrsw Aidde o] e

A12100s pue uoissajoid sy}
O UOIIN|OAS 3y} 0} uoneydepe
Aiessadau ay 4oy (buluies)
-J|9S pue ‘buluielial ‘uoiednpa
Buinuiuod) a4 Inoybnolyy
Bujuies) jo axuepodw 3y}
a1epaldde pue Abojouydsy
UOIBWLIOJUI Ul 9Bpajmouy
|euolssajoid 9z1ewalsAs
pue ssadoid '133||02 O

[91-2SS]

's123[qo uoidNpold Jo UoIezIIeWIoUI pue
uoneziewolne uondnpoid Jo Spoylsw pue spie syl
95004 Ajqeuoseas pue sisAjeue Buialew 1pNpuod of

324> )| swiaisAs uonewloul Jo sabeis

3Y3 ||e 1B S3MAIE Jojuow pue aziueblo ‘ueid of
‘swa|qoid paijdde pue [edruydsy dun

-ua1ds 1o} uejd ssauisng e dn MeIP pUB SSBUBAIIS)
-}9-1502 Y} 31e|NJ|ED ‘S}1S0D S1eWsS pue asAjeue of

'SSAUBAIIIBYR-1S0D AU} 91e|Nd|Bd O]

2210e.d [euoissajoud
ay1 bundaye sanss!
[PIDJSWWIOD PUB JIWOUOID
S1edaidde pue ajewiyss of
[G1-DSS]

‘suol}
-1sod 21y13 pue |euoissajoid ‘|eIDOS 10} JUNODDE ANP
yum Anaioe [euolssajoid Jay/sly 4o Saduanbasuod
PUB 109443 3} Uo siuswabpnl axew o} ajgeded aq o
'$D1Y1d 4O 9o |euoissajold ayl 199dsal pue mouy of

'SOIY3I9 JO ap0d [eUOISSR}0Id DY} }09dSal pue MOUY O e
‘uolssajoid 113y} Jo aduepodwl [e1D0S dY} pUelSIAPUN e

92110e.d [euoissajoud
3y} bunoayje sanss|
[B2IY}3 pUP SUOILISPISUOD
|eIDOS 9y} 91eaidde of
[¥71-DSS]

SI91SEIA 404 SOWOdINO Hujuies

$10]9ydeg 40} SSWODINO Buuies]

aouaradwo)

62

University of Deusto - ISBN




7

Teaching, learning
and assessment

7.1. Teaching methods
Lectures

The lecturer explains to students the different topics in detailed and
structured form according to the subject work plan. Ordinary multimedia
presentations are used. Support materials (presentations, documents, book
chapters, etc.) are usually available for students on a learning platform
before class so that they can be better prepared for lectures. Materials are
organised by learning cycles.

Case study

Students are given a special case concerning different aspects of the
subject. These cases may be discussed by all the students together with
the teacher's guidance, or the teacher can form smaller groups. Students
can also work alone on cases. Discussion of various alternatives for solving
the given problem develops critical thinking and fosters discussions for
selecting the most appropriate solution.

Problem based learning

Problem based learning helps students to study and to apply different
theories, methods and principles. In contrast to the cases which have
multiple solutions and multiple alternative paths leading to them, problems
usually have only one solution and one or probably more ways to get to it.
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Collaborative learning

Small groups of students should discuss within the specified time a certain
issue or problem given by the teacher, and then share the results of their
discussion with other groups.

Project based learning

The project aims to develop a particular product or service within the
specified time. Students should solve given problems and present the
results of their work in the specified form. Students are aware of the
assessment procedure and its criteria. The final result and the development
process are both assessed.

While working on projects students gain experience of applying
knowledge, in selecting and implementing methods for solving problems
related to their future professional activities.

There may be projects focused on interdisciplinary relations.

Undergraduates’ final projects address the issue of theory and practice
interconnection, they give professional orientation to the educational
process and improve its quality. Furthermore, project defence teaches
students to express themselves in a correct and logical way, to convince
listeners of the necessity and the correctness of the proposed solutions.

Team projects

Students are divided into groups, each group elaborates the given project.
The aim of the project is to generate, analyse and validate the model
for solving the given problem, for implementing it and for preparing the
requested documents. An important aspect of this particular activity concerns
organizing team work (distribution of roles and responsibilities, interaction of
team participants, control of project progress) in conditions close to real ones.

Seminars and discussions

The teacher organizes within the group an exchange of views on different
aspects of the subject. It can be either in-class or out-of-class activity using
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if needed distance learning technologies. Different methods can be used,
for example «brainstorming» which is used to generate a variety of ideas,
to select some of them and to evaluate them critically.

Laboratory work

Students work alone using the task description and tutorials provided by
the teacher. At the end, they should present results of their work in the
specified form.

Business games

The idea of the business game is to allow students to express their
knowledge, to demonstrate their ability to use it individually or in a team,
and to gain skills of understanding complex problems and to elaborate
approaches to solve them. Business game has two tasks: the play one and the
learning one. The play task is about realizing some professional activity by the
player. And the learning task is to master the corresponding competences.

7.2. Learning activities

Learning activities of students are composed of class and out-of-class
activities. Class activities consist in attending lectures, implementing
laboratory and practical work, participating in seminars and discussions,
business games, work on projects under the teacher’s supervision.

The important role in the mastery of multiple subjects in the ICT area
relates to organizing teamwork in order to provide students with an
environment close to the real one.

Out-of-class activities can be realized in the following forms: learning
different subject issues without assistance, carrying out homework,
implementing laboratory work, compiling bibliography reviews on a given
problem or issue, conducting research on a given direction.

Teachers elaborate tutorials and recommendations for guided self-learning
in order to help students to summarize different concepts. One of the
methods which can be applied is the method of the conceptual map. It is
an active learning method consisting of knowledge visualizing.
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The results of individual student’s work in out-of-class activities can be also
assessed, and it can be realized during additional consultations in class, or
it can be done out of class using distance learning technologies.

7.3. Assessment tools

Tests

The test is the simplest kind of assessment, it makes it possible to check the
mastery of terminology and some concrete knowledge in basic or applied
subjects. Tests are composed of a small number of elementary tasks, they can
provide the opportunity to choose the right answer from a list of answers.

Tests can also be composed of a small number of questions or problems
where students should not only give the right answer, but also justify it,
provide a complete solution.

Interviews and colloquia

Interview is a special conversation between a teacher and a student
covering different issues of the subject. The aim is to assess the extent of a
student’s knowledge on a specific topic, problem, etc.

Colloquia constitute a kind of conference for collective discussion of
different issues of the subject not included in seminars, and also reviews,
projects and other students’ work.

Reports

Reports represent a form of assessment of laboratory and practical work,
all kinds of projects, all kinds of internships, and research work. Reports are
a kind of written work allowing students to summarize their knowledge
and skills on specific topics of educational programme.

Presentation of work results

This kind of assessment makes it possible to assess the ability of student for
public communication, his or her skills for participating in discussions on
professional topics, mastering professional terminology, ability to present
and defend the result of his or her work.
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Reviews

This kind of activity consists in searching and analysing bibliographical
information sources on a given problem, writing an essay, analysing
research papers.

Demonstration of work results

This kind of assessment is related to the presentation of work results, but
the specific point here is that the student should demonstrate the result
of his or her work, i.e. a concrete product. And the presentation is mostly
related to a description of the process and the result.

7.4. Assessment using competence-based approach

In order to put into practice the possibility of assessing the mastery of
competences, the approach based on the Tuning methodology provides a
model of competence description in terms of levels of mastery, indicators
and descriptors.

Levels of mastery correspond to the key milestones. When designing
concrete programmes, it is necessary to distribute levels of mastery of
specific competences between bachelor and master cycles.

Indicators are measurable, they are used to determine whether a student
has reached a certain level of competence mastery and to compare
different students at the same level. Competences indicators correspond to
concrete learning outcomes.

Descriptors make it possible to describe the state of knowledge and skills
required of the student for each value of indicator. In the ICT subject area
group we used five descriptors for each competence, and therefore for
each indicator.

The 20 key competences defined in 5.2.4 have been described in this way,
so 20 so-called passports of competences have been elaborated.

Some common guidelines for using various teaching methods, learning
activities and assessment tools can be further elaborated for each
competence concerned by a concrete programme. In the table below we
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provide an example of a guideline for using different tools for assessing
indicators of the first level of mastery of the competence [SSC-03] Ability
to develop and implement ICT systems.

[SSC-03.1] Software development for specific functional tasks
[SSC-03] Ability | Indicator [SSC-03.1.1] | Indicator [SSC-03.1.2]
to develop and Development of Development
implement ICT detailed algorithms of software for Indicator [SSC-03.1.3]
systems for solving information system Software testing
functional tasks of components using
information systems modern tools
Tests + + +
Interviews and
colloquiums
Reports + + +
Presentation of
work results +
Reviews
Demonstration
of work results + +

Below we describe a tool for assessing whether a student has achieved
learning outcomes planned in a given module. This tool makes use of the
competences passports described above.

An assessment map is designed for each program module. This map
includes all the competences concerned by the given module, and for
each competence the corresponded level of mastery and its indicators are
specified. Wordings of indicators are taken from the common passports of
competences elaborated for the whole programme, the wordings can be
made concrete all the better to describe the module.

For each module competence the corresponding assessment tools are
indicated. For each pair <competence, assessment tool> the ratio of
the partial mark for this pair to the final student mark is specified. Thus,
the weight (importance) of the competence within the module can be
calculated. It is indicated in the last column of the table.
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In the table below, an example of assessment map for «Software

engineering» module is given.

Competence: level of mastery, indicators

Assessment tools

Percentage

in final
mark

[SSC-01] Ability to analyse subject area, identify, clas-
sify and describe problems; find the methods and ap-
proaches for solving them; define requirements.
[SSC-01.2] Ability to generate and to document alter-
native solutions; to investigate and to evaluate tech-
nical alternatives; to select and to justify methods and
tools for problem analysis and solving; to participate
in elaborating technical specification.

Indlicators / learning outcomes:

1. The student distinguishes between different Soft-
ware Engineering Process Models and the con-
texts in which they are appropriate.

2. The student defines and describes the basic strat-
egies for the elicitation, analysis, negotiation and
validation of requirements.

3. The student selects the appropriate strategies for
the elicitation, analysis, negotiation and validation
of the requirements of a specific problem.

4. The student elaborates a requirements specifica-
tion document, without models, given a problem.

10% = Test of knowledge
15% = Report

25%

[SSC-02] Ability to design ICT systems, including
modelling (formal description) of structure and proc-
esses

[SSC-02.2] Ability to design architecture and to elabo-
rate technical specification for small systems and sys-
tem components.

Indlicators / learning outcomes:

1. The student develops accurate and complete Use
Cases Models (essential, appropriate granularity,
cohesive, correct from the notation perspective,
expressive).

2. The student correctly uses the UML notation for
producing Object Oriented Domain Models, which
are consistent in relation to the use cases.

3. The student applies the steps to transition from
requirements expressed by means of Use Case
models and Domain Models, to design models,
considering component-based logical architecture
concepts.

10% = Test of knowledge

20% = Report

10% = Presentation of
work results

40%

© University of Deusto - ISBN 978-84-15772-25-5

69



Percentage

© University of Deusto - ISBN 978-84-15772-25-5

Competence: level of mastery, indicators Assessment tools in final
mark
[GC-02] Ability to work in a team 10% = Report 20%
[GC-02.1] Ability to participate and to collaborate ac- | 10% = Presentation of
tively in team tasks, and to focus on common work. work results
Indicators / learning outcomes:
1. The student collaborates with others in defining,
organising and distributing group tasks.
2. The students focuses on and is committed to
agreement and shared objectives.
[GC-22] Ability to search for, process and analyse in- | 10% = Review 15%
formation from a variety of sources 5% = Interview or
[GC-22.3] Ability to produce new information as a re- colloquium
sult of the search, analysis and compilation of infor-
mation from different sources.
Indlicators / learning outcomes:
1. The student retrieves the appropriate informa-
tion, summarizes and produces new information;
draws adequate conclusions.
Presentation Interviews
Tests | Reports of work Reviews and Total
results colloquiums
Subject-specific
competences 20% 35% 10% 0% 0% 65%
Generic
competences 0% 10% 10% 10% 5% 35%
Total 20% 45% 20% 10% 5% 100%
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