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Abstract: - In the current scenario of non-university Education, from Primary to High School, the use of ICT
must become established and have a positive impact on the quality of teaching and learning of the learners. In
several countries, different actuations in the educational systems are being developed. In Europe, this
development has as main novelty eight basic competences to be acquired by all pre-university students. These
competences are considered as the foundation on which the edifice of learning is built and as the place of
convergence of all curriculum areas and subjects.
We are doing, through the development of training activities in virtual contexts, e- activities, the analysis of the
impact of the use of ICT from Primary to Bachelor and, at the same time, we will collect data to allow the
design of strategies to improve the development of e-activities in these courses in order to provide the student
with both specific skills and transversal or generic skills.
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points to Digital Competence as a fundamental basic
skill. Digital Competence is there defined as
follows:
"Digital Competence involves the confident and
critical use of Information Society Technology
(IST) for work, leisure and communication. It is
underpinned by basic skills in ICT: the use of
computers to retrieve, assess, store, produce, present
and exchange information, and to communicate and
participate in collaborative networks via the
Internet." [2].
This definition takes into account several matters
not only related to the use of ICT, but belong to
them related to Computer Science. Moreover, the
implementation of the idea can be extended to
different levels of education –from Primary schools
to University-, different fields or subjects –from
subjects related to Humanities to Science, through
Health or Business and Law- and different states in
the life –for young or elder people, for employed or
unemployed persons, etc.
Basic competencies are not tied to a particular
subject, but to all. The basic competencies must be
acquired from all subjects and areas. This implies a
conception of curriculum that goes beyond the

1 Introduction
Information and Communication Technologies
(ICT) are a basic and common part of our lives. In
this century, devices more powerful and smaller
have taken a main role both for work and
recreational aspects. And a non-finished number of
applications have been developed for these devices.
From European Union, government focused its
attention in ICT and Informatics and recognized
them as very important issues at all levels of
Education. In this way, Digital Agenda for Europe
[1] includes them as Pillar VII “ICT-enabled
benefits for EU society”.
In 2006, the European Parliament and the
Council [2] published a recommendation identifying
eight Key Competences for Lifelong Learning:
Communication
in
the
Mother
Tongue;
Communication
in
Foreign
Languages;
Mathematical Competence and Basic Competences
in Science and Technology; Digital Competence;
Learning to Learn; Social and Civic Competences;
Entrepreneurship; and Cultural Awareness and
Expression. Four years afterwards, the value of this
recommendation is recognised in the Europe 2020
Strategy [3]. The 2006 recommendation already
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juxtaposition of the contents of each subject. The
acquisition of basic skills required to build bridges
among subjects for integration of contents. This
integration must be meaningful, that is, to produce
knowledge. Thus, it is trying students to have the
capacity to confront and solve new problems and to
use ICT efficiently.
And we can not forget that the fourth basic
competence is "information processing and digital
competence", digital competence defined as the
knowledge of the essential characteristics of
information processing; basic uses; basic knowledge
of networks in general and Internet; operation and
services offered by these networks, risks and
protections to ensure safety in use and the rights and
freedom of people in the digital world.
In addition, the European Union has defined the
fourth, among 16 indicators of educational quality,
to ICT.

motivation can thus access, according to their
learning ability, to the educational resources that
many national and international institutions are
providing. ICT will be a fundamental piece to
support the methodological change in order to
achieve the goal of improving educational quality.
Likewise, the responsible and orderly developed use
of these new technologies by students must be
present throughout the educational system. ICT will
also be a key tool in teacher training and in for
lifelong learning, since they enable citizens to
combine training and learning with personal or work
obligations and to manage processes".
However, Spain is lagging behind, being the
penultimate of the 27 members of the European
Union on the use of the internet for educational
activities, including school and university
(according to the report Catalonia 4.0 [4]), although
98.6% of the public centers (Primary and
Secondary) and 98.3% of private centers had
internet connection during the 2005/06 academic
year. And being the difference between Spain and
the European Union, regarding the great majority
aspects of ICT equipment, only tenths of a percent.
So the problem is not technical or of equipment. For
example, Lithuania, a country where contests are
normally used for education, is the first country in
the European Union in the list of Internet use for
educational activities.

2 ICT and Education: they must be go
together
In the current and near-future educational context,
education systems are governed by the acquisition
of competences by students. In addition, new
technologies are no longer an object available to few
persons and their presence, or potential presence,
has generalized in all areas of life, including
education.
In Spain, not only the current Spanish Law of
Education, but the one recently approved, clearly
marks the competences that should be acquired by
students, including the Digital Competence.
We have also to take into account that in other
competences, such as the linguistic competence,
which is evaluated by the international PISA report
for student performance, not only understanding
continuous texts is under consideration, but also the
discontinuous texts, which consist of graphs, charts
or diagrams, widely used in ICT. Specific treatment
of ICT, integrated into the subject to be taught,
provides a unique opportunity to develop the
competence for information processing and the
digital competence.
As it is said in the new Spanish Law of
Education, "the widespread incorporation of
Information and Communication Technologies
(ICT) in the educational system will personalize
education and adapt to the needs and pace of each
student. On the one hand, it will reinforcement and
support in cases of poor performance and, on the
other hand, it will expand the knowledge taught in
the classroom without limitations. Students with
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3 Learning
contexts

activities

in

virtual

The development of training and learning activities
in virtual contexts must be considered a key element
in the educational planning, as the acquisition of
knowledge by the learner will depend on these
activities, to a large extent. Hence, its design must
be careful to achieve a high level of involvement,
motivation and interest in the subject, while an
autonomous, active and constructive learning is
favored beyond mere memorization of content [5].
The activities through virtual contexts are
referred to as e-activities ([5], [6], [7], and others),
which refers to all actions that aim to facilitate the
process of teaching and learning through the
network [8]. Through the e-activities, students put
into play abilities and skills of various kinds, which
together with the use of Information and
Communications Technologies (ICT), make
possible the learning, both individually and as a
group. Following Barberá [6], the formative eactivities refer to a set of sequential tasks or
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interlinked among themselves to achieve the
educational objectives.
When we will design the e-activities, we must
make a major effort oriented towards addressing the
diversity of learning styles that learners have, since
the pedagogical implications arising from their
cognitive preferences are normally different. These
implications are referred to the fact that each person
uses his own method or strategies in learning.
However, the implementation of either strategy will
be conditioned by the educational interests of each
person, as pointed Cazau [9].
Basically, there seems to be some consensus
when they are identified as the characteristics of a
person, relatively stable, although they are
susceptible of changes and improvements over time,
adapted to the different situations that this person
can pass through; and if they are taken into account
when designing learning activities, students can
learn more effectively.
Therefore, if we inquire into the different ways
of categorizing existing cognitive styles, we found a
large number of theoretical studies that have
addressed the analysis of them. Silver, Hanson and
Perini [10] provide a classification based on four
types:
• The Mastery style learner absorbs information
concretely;
processes
information
sequentially, in a step-by-step manner; and
judges the value of learning in terms of its
clarity and practicality.
• The Understanding style learner focuses more
on ideas and abstractions; learns through a
process of questioning, reasoning, and testing;
and evaluates learning by standards of logic
and the use of evidence.
• The Self-Expressive style learner looks for
images implied in learning; uses feelings and
emotions to construct new ideas and products;
and judges the learning process according to
its originality, aesthetics, and capacity to
surprise or delight.
• The Interpersonal style learner, like the
Mastery learner, focuses on concrete,
palpable information; prefers to learn
socially; and judges learning in terms of its
potential use in helping others.
Meanwhile, Honey and Mumford [11] establish
four cognitive styles (activist, theorist, pragmatist
and reflector), based on the model proposed by Kolb
[12], which in turn are the four phases of a cyclical
learning
process:
action,
theorizing,
experimentation, and reflection.
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This research is based on the theoretical studies
developed by Honey and Mumford [11], which
establish the four cited cognitive styles:
• Activists involve themselves fully and
without bias in new experiences. They enjoy
the here and now, and are happy to be
dominated by immediate experiences. They
are open-minded, not sceptical, and this tends
to make them enthusiastic about anything
new.
• Theorists adapt and integrate observations
into complex but logically sound theories.
They think problems through in a vertical,
step-by-step logical way. They assimilate
disparate facts into coherent theories.
• Pragmatists are keen on trying out ideas,
theories and techniques to see if they work in
practice. They positively search out new ideas
and take the first opportunity to experiment
with applications.
• Reflectors like to stand back to ponder
experiences and observe them from many
different perspectives. They collect data, both
first hand and from others, and prefer to think
about it thoroughly before coming to a
conclusion.
Therefore, the e-activities should be designed
aimed at dealing with the learning preferences of the
learners through the implementation of practical
training that will give them the opportunity to
develop various skills based on their cognitive
preferences, with the ultimate goal of optimizing the
process acquisition of new learning.
ICT can contribute very effectively to make
possible an instructional design that considers the
performance of different types of activities, based
on the Virtual Learning Environments, using digital
tools to facilitate monitoring of training activities in
which students participate; and the organization and
management of the own learning process.
In addition, we should mention that the
formulation of activities of group nature or for
individuals, which deal with the cognitive diversity
of students, helps student to acquire and consolidate
both specific competences, that is, the competences
of his profile, and generic or transversal
competences, categorized into instrumental,
interpersonal and systemic, according to the project
Tuning Educational Structures in Europe [13]:
1. Instrumental competences: related to cognitive
skills and methodological capabilities for
environmental adaptation, as well as
technological and language skills.
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2. Interpersonal skills: those related to skills
required to develop a process of criticism and
self-criticism, as well as social skills used in the
implementation of a collaborative work.
3. Systemic competences: in relation to the
ability to integrate understanding, sensibility
and knowledge that allow to give an overview
of the global reality.
In an analysis performed by Ewell [14] on the
current characteristics of university education
quality scenarios, highlights the emphasis on,
among others, developing deep skills and cognitive
skills to solve problems. It is therefore
recommended that in previous stages, pre-university
stages, gradually work these skills and abilities with
activities such as those intended to carry through
this research.
Moreover, the information society with its
associated phenomena, globalization, mobility,
primacy of knowledge, etc., has significantly
modified the language objectives for the XXI
century. Thus, the Council of Europe has made in
recent years two general goals for the coming
decades: multilingual training and education for
multilingualism.
In the field of multilingual training, the objective
is developing different linguistic repertoires and it is
stated that, in the near future, European people must
know three, four or more languages, and in the field
of education for multilingualism, it is proposed a
modification of language attitudes in the sense of
making more tolerant European people in the face of
the linguistic diversity.
Indeed, actions taken, for example, advance their
education, firstly to the cycle of Primary School and
now in Nursery School, do not solve some historical
problems of education systems on this issue,
particularly in Spain [15], [16], [17], but did express
concern by the educational authorities about of the
importance of the development of linguistic
competences in foreign language or languages.
In this scenario, contests as Bebras can be a good
starting point. This is a contest used in nonuniversity centers throughout Europe and it is
starting to be implemented outside Europe in
countries such as Canada and Japan.
The main objective of the Bebras contest is to
promote among students of non-university
education ICT, and Informatics and Mathematics as
support for these technologies.
With this activity we try students to see an
entertaining use of ICT, that these technologies
appear in everyday life in a more common way we
think of, and we want to promote the intensive use
of modern technologies in education. Thus, this
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contest should help children become interested and
know more about computers and the application of
ICT from the start in schools, from Primary to High
School.
Bebras should enhance the use of new
technologies in the learning activities of students in
a more intense and creative way. It should involve
all students in schools and encourage them to
exchange ideas and share experiences.
As ICT have become common tools of
education, this playful contest could ensure that
children alike benefit from these technologies. We
hope Bebras encourage students to learn these skills
and knowledge that they will need in the future
labor market.
Therefore, in this scenario the e-activities are
used within virtual contexts, increasing the use of
ICT to improve teaching quality and to support at
the same time the multilingualism.
These activities are clearly encouraging in the
countries that apply them the incorporation of new
technologies in the field of non-university education
and are allowing to have a reference to compare the
implementation of ICT in different European
countries [18].

4 Contests on Programming
General Education

for

Developing abilities to master modern technologies
and skills for solving problems is among the most
important capabilities of an educated future citizen
of an information society and it can be straight
connected with informatics education [19].
In the majority educational centers of the
majority of European countries there is not a
problem the informatics equipment or the internet
connection. Moreover, in the majority of the
curricula, along the pre university education,
computers are used in a major or minor way.
Sometimes because students use the computers in
during “normal” classes and other times because
they go to the laboratory to develop some exercises
by using computers. So the concept of
programming, of understanding the information
processing, of being able to read an algorithm, etc.,
is a real and very present skill that students must
obtain and develop in schools.
Programming, with emphasis on algorithms,
remains the core of several worldwide contests, e.g.
International Olympiad in Informatics (IOI) and the
USA Computing Olympiad (USACO). The USACO
holds six internet-based contests each year and has
several difficulty divisions [20].
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According to Dagiene [19], in developing
teaching of programming, they recommend
considering the attractiveness of instructional
methods and consolidation of pupils’ motivation.
The following aspects should be taken into account:
• For school students, practical activities are
much more interesting and attractive than
academic studies.
• Elements of contests and competition
stimulate the learning process.
More time should be dedicated to the motivation,
aims, connection between practice and theoretical
concepts, and especially to the internal context of
the presented theory.
Programming is an activity composed of several
components: comprehension of the problem,
choosing algorithm, encoding it, debugging, testing,
and optimizing [21]. Since many of the skills
required for successful programming are similar to
those required for effective problem solving,
computer programming and particularly choosing
one of several possible solutions and later
debugging in a short period of time, provides a
fertile field for developing and practicing problem
solving skills in an environment that is engaging for
young students [22].
In the programming contests, pupils use and
develop, at the same time, their problem solving
skills. Furthermore, pupils especially gifted can be
challenged by problems that cannot be solved by
applying learned mechanisms, but that require
special talent, mental abilities, and probably
extraordinary effort, too.
There have been many academic competitions
and contests in computer science throughout all over
the world. Most of them are programming contests
with focus on algorithmic problem solving. There
are several contests covering other scientific areas,
most prominent examples are contests in robotics:
Robocup Junior and First League. There are mixed
contests that cover different areas, for example, the
American Computer Science League (ACSL). The
contests of the ACSL mostly consist of a short
answer test and a programming problem. A short
answer test contains five questions from categories
like number systems, logic, Lisp, data structures,
graph theory, digital electronics and WDTPD (What
Does This Program Do). Typically answers are very
short. The programming problem is solved by
submitting a program source code within 72 hours.
Framework of classification on computer science
contests for secondary school students is provided
by Wolfgang Pohl in [23].
There are two main paradigms for implementing
contests: from an international level to the local one
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(top-down strategy), and vice versa, from local
activities to an international promotion (bottom-up
strategy). The first paradigm is a challenge to find
some suitable international contests, analyze, train
students, and join them after intensive work. The
second paradigm stresses an opportunity to establish
the local contest and attempt to develop it to an
international level. The IOI is a contest referred to
the first competition paradigm while the Bebras
International Contest on Informatics and Computer
Fluency belongs to the second paradigm.

5 Bebras Contest
In 2007, the OECD Centre for Educational Research
and Innovation (CERI) launched the New
Millennium Learners (NML) project [24]. It has the
global aim of investigating the effects of digital
technologies on school-age learners and providing
recommendations on the most appropriate
institutional and policy responses from the
education sector.
The concept of New Millennium Learners
suggests that the technology uptake, particularly by
younger generations, has an effect on the way
people build their identities, communicate socially,
and manage information and knowledge. However,
the fact that young people are increasingly attached
to and knowledgeable in terms of technology does
not necessarily mean that they develop by
themselves the range of skills and competencies that
the knowledge economy requires [25]. Today’s
children are thought to be flexible with computers,
immediate to communicate, creative with
technology, and highly skilled at multitasking in a
world where ubiquitous connections are taken for
granted [26].
Bringing informatics in a formal track to schools
by means of curricula is quite important. However,
it is necessary to support the informal ways of
introducing students to informatics. So another way
to bring informatics to school can be through
developing attractive activities based on informatics
concepts. Contests are among them. Contests are
exceptionally valuable for motivating and involving
pupils in computer science [19].
The International Contest on Informatics and
Computer Fluency (named Bebras in Lithuanian, or
Beaver in English, www.bebras.org) can be an
example of bringing informatics concepts to
students in an informal way. The Bebras contest
started in a coordinated way: running contests at
schools, where solutions may be submitted to some
central authorities or some local organizers.
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Any contest needs a challenging set of tasks. The
Bebras tasks’ developers are seeking to choose
interesting tasks (problems) for motivating students
to deal with computer science and to think deeper
about technology. Collaboration in developing
Bebras tasks during international workshops reveals
six concepts significant for general informatics
education [27], [28]:
•
•
•

•
•

•
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Information:
the
conception
of
information, its representation (symbolic,
numerical, graphical), encoding, encrypting;
Algorithms: action formalization, action
description according to certain rules;
Computer systems and their application:
interaction of computer components,
development, common principles of
program functionality, search engines;
Structures and patterns: the components
of discrete mathematics, elements of
combinatory and actions with them;
Social effect of technologies: cognitive,
legal, ethical, cultural, integral aspects of
information
and
communication
technologies;
Informatics and information technology
puzzles: logical games, mind maps, used to
develop technology-based skills.

6 Conclusion
ICT can contribute very effectively to make possible
an instructional design that considers the
performance of different types of activities.
Knowledge is interconnected with the cultural tools
we have, and not only with “content”, and tools
change over time. It is important to have
knowledge-building skills, not specific technology
skills.
The improvement of digital competencies or
related skills can be an important additional goal or
side-effect in settings where technology is used in
education for other purposes, mainly learning of
some subject domain content. Contests can be a
very powerful tool in order to obtain these goals. In
this way, Bebras contest should improve and make
easier the learning of subjects.
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