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INTRODUCTION
The monograph “Effective Development of Teachers’ Skills in the Area of ICT and
E-learning” includes articles based on the best papers prepared and presented by
authors from nine European countries and from more than twenty universities during
the scientific conference entitled ”Theoretical and Practical Aspects of Distance
Learning”, subtitled: “Effective Development of Teachers’ Skills in the Area of ICT
and E-learning”, which was held on 16-17 October 2017, organized by the Faculty
of Ethnology and Sciences of Education in Cieszyn, University of Silesia in
Katowice, Poland.
The speakers from the Silesian University (Czech Republic), University of
Extremadura (Spain), Constantine the Philosopher University in Nitra (Slovakia),
Curtin University in Perth (Australia), Lisbon University (Portugal), Borys
Grinchenko Kyiv University (Ukraine), Gdańsk Technical University (Poland),
Herzen State Pedagogical University of Russia, St. Petersburg (Russian Federation),
Dniprodzerzhinsk State Technical University (Ukraine), Jagiellonian University
(Poland), Warsaw University (Poland), Silesian University in Opava (Czech
Republic), University of Silesia in Katowice (Poland), University of Defence in Brno
(Czech Republic), Maria Curie-Skłodowska University in Lublin (Poland), Lublin
University of Technology (Poland), Kazimierz Wielki University in Bydgoszcz
(Poland), Jan Ámos Komenský University Prague (Czech Republic), Cracow
Pedagogical University (Poland), Lisbon Open University (Portugal), RMIT
University, Melbourne (Australia), Centre for Innovation, Higher School of
Economics in Katowice (Poland), University of Social Sciences and Humanities in
Warsaw (Poland), Poznań University of Medical Sciences (Poland), Abant Izzet
Baysal University, Bolu (Turkey), Adam Mickiewicz University in Poznań,
(Poland), University of Social Sciences and Humanities in Warsaw (Poland),
Ternopil University (Ukraine) and other educational institutions delivered lectures
providing insights into interesting studies, presented their recent research results and
discussed about their further scientific work.
The authors include well-known scholars, young researchers, highly trained
academic lecturers with long experience in the field of e-learning, PhD students,
distance course developers, authors of multimedia teaching materials, designers of
websites and educational sites.
I am convinced that the monograph will be an interesting and valuable publication,
describing the theoretical, methodological and practical issues in the field of the use
of e-learning for societal needs, offering proposals of solutions to certain important
problems and showing the road to further work in this field, allowing for exchange
of experiences of scholars from various universities from many European countries
and other countries of the world.
This book includes a sequence of responses to numerous questions that have not been
answered yet. The papers of the authors included in the monograph are an attempt at
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providing such answers. The aspects and problems discussed in the materials include
the following:
1. Effective Development of Teachers’ Skills in the Area of ICT and Elearning
–

Computer training for prospective and practicing teachers in area ICT
and e-learning,

–

Teachers’ and learners’ competences in distance learning and computer
science.

–

Distance Learning and Lifelong Learning

–

Self-learning based on Internet technology

2. E-learning and Intercultural Competences Development in Different
Countries:
–

Legal, social, human, scientific, technical aspects of distance learning
and e-learning in different countries,

–

Psychological and ethical aspects of distance learning and e-learning in
different countries,

–

Collaborative learning in e-learning,

3. E-learning Methodology – Implementation and Evaluation:
–

European and national standards of E-learning quality evaluation,

–

Evaluation of synchronous and asynchronous teaching and learning,
methodology and good examples,

–

MOOCs – methodology of design, conducting, implementation and
evaluation,

–

Contemporary trends in world education – globalization,
internationalization, mobility.

4. ICT Tools – Effective Use of Education:
–

Selected Web 2.0 and Web 3.0 technology,

–

LMS, CMS, VSCR, SSA, CSA,

–

Cloud computing environment, Social media,

–

Multimedia resources and didactic materials, Video-tutorial design.

5. Theoretical, Methodological Aspects of Distance Learning:
–

Successful examples of e-learning,

–

Distance learning in humanities and science,
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–

Quality of teaching, training programs and assessment,

–

E-learning for the disabled.

6. E-learning in the Development of Key Competences:
–

Key competences in the knowledge society,

–

Use of e-learning in improving the level of students’ key competences,

7. Alternative Methods, Forms and Techniques in Distance Learning:
–

Simulations, models in distance learning,

–

Networking,

–

Distance learning systems,

–

M-learning.

8. E-environment and Cyberspace
–

E-environment of the University

–

Smart Technology in Education

–

Internet of Things

Publishing this monograph is a good example of expanding and strengthening
international cooperation. I am very grateful for valuable remarks and suggestions
which contributed to the quality of the publication. Here I especially want to thank
Andrzej Szczurek and Ryszard Kalamarz for their assistance in editing this
publication. Also, I would like to say 'thank you' to the authors for the preparation
and permission to publish their articles. I wish all readers a pleasant read. Thank you.

Eugenia Smyrnova-Trybulska

I. EFFECTIVE DEVELOPMENT
OF TEACHERS' SKILLS IN THE AREA
OF ICT AND E-LEARNING

HOMO INTERNETICUS – FUNCTIONAL ILLITERACY
OF CONTEMPORARY MAN
Wojciech Walat
University of Rzeszów, Faculty of Education
Rejtana Street 16c, 35-959 Rzeszów, Poland
walat@ur.edu.pl
Abstract: In today's computer world traditionally understood reading skills are
insufficient, there is an urgent need to introduce universal functional skills. At
every turn we see functional illiteracy of philosophy, economy, social and others
spheres of human life. This article shows an interpretation of homo interneticus as
a new contemporary man and is his qualities, which are most important for the
development of educational systems that can prevent increasing functional
illiteracy.
Keywords: literacy, functional illiteracy, homo interneticus, ICT in education

1. INTRODUCTION
INTERNETICUS

–

FROM

HOMO

ORALIS

TO

HOMO

There is something unjust in modern education, because millions of Europeans and
Americans – in spite of formal education – remain illiterate in the strict sense of the
word and above all functional illiterate1 – which means they can’t reasonably use
the acquired knowledge. The sources of this state of affairs are above all visible in

1

Literacy – educational activities aimed at acquiring literacy skills of reading, writing and
counting. Functional literacy – literacy method combining learning to read and write with
gaining knowledge by learners directly needed in life and work [Internet Encyclopedia
PWN, http://encyklopedia.pwn.pl/haslo/3867725/alfabetyzacja.html] (accessed:
20.07.2017).
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network communication, which prevails today, and therefore modern man is
connected with the Internet, namely: homo interneticus (or internetus)2.
When you heard at the moment the words homo interneticus you may smile,
because this is a relatively new term used to classify a man from a sociobiological
perspective. In short, homo interneticus means a man connected to the global social
network. It is assumed that this concept appeared for the first time on the BBC Two
website in the section run by Alex Krotoski (2010). Taking into account
expressions appearing mainly in popular science publications it can be stated that
homo interneticus is a new form of human evolution, which is based on a high state
of his communication skills – the foundation of vital functions is the connection to
the network. The lack of connection not only makes it difficult, but even
impossible for him to function in every dimension: personal, social and
professional.
Taking the evolutionary point of view and emphasizing the unique communication
skills of human (homo sapiens) four classifications can be determined: homo
oralis, homo literalis, homo typographicus and homo interneticus.

2. ANALYSIS OF THE CHARACTERISTIC FEATURES OF
HOMO INTERNETICUS
Homo interneticus – chaotically learns the world. In anthropology the term homo
sapiens refers to people who appeared more than 1.4 million years ago and using
handmade tools, including communication tools, were able to record the course of
events (e.g. perform cave drawings and decorations distinguishing and
differentiating items according to their destination and social status – but without
the accompanying story, narration – they are completely illegible, and their
meanings can only be guessed). Homo oralis is defined as the human species with
a narrative (talking) communicative mode, developing concurrently since the
emergence of homo sapiens. It was linguistic communication, which was probably
the only way of cultural transmission up to approx. 4-3 thousand years BC. Then
appeared homo literalis, which is a term used to describe people efficiently
communicating by writing. Homo typographicus, in turn, means people using a
modern mode of mass communication, fully developed over the last 150 years .
Homo interneticus appeared with the invention of the World Wide Web . Surely, a
human still speaks, writes and uses printed matter, but the creation and
transmission of culture has changed fundamentally.
Homo typographicus right from the childhood had to deal with an endless string of
real printed matter. He came into the world that was truly determined: every event,
every action, every war and its outcome, every accident, every crime, a mistake or
a wrong assessment, even every thought (state of mind) had specific causes which
2

In the literature the names homo interetus and homo interenticus are used interchangeably.
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could safely be tracked forwards and backwards. Education has always been built
on this stability of the world narration – hence the foundation for literacy was to
gain reading, writing and numeracy skills – today this is only the basis for
functional literacy. Pre-existing homo oralis had also every reason to believe in
fate, to think that every story has a certain form and only this one definite form, but
in the oral culture there is less consistency in the story about the history and the
causal relationship is less complicated – we move from one case to another
(Goldhaber 2004).
To using the ability to communicate is always a key element of culture and when
the mode of communication is changing, the culture is also changing. Everything
which homo interneticus has to perform is always done by placing ten fingers on
the keyboard. He has a sense of unlimited knowledge, memory, time and space,
and this is because the Internet knows no distance, there is no spatial relationship in
the network. Modern man is guided by involuntary attention in his action, because
in the virtual world, people are placed in a personal perspective, which often differs
radically from itself. His knowledge is uncertain, because in the virtual world,
information is updated on a regular basis (in a continuous and permanent way),
therefore appears the so called apparent knowledge, which is the basis of the
apparent culture. There is a prevailing conviction that what you know today,
tomorrow it may change. The basis for determining the identity is indeterminacy
resulting from the ongoing changeability of the time and place of his existence.
Still developing electronized contemporary culture is not institutionally
materialized, because people can manage it through the Internet, therefore there is
no need to take notes and do printouts and hold in-person meetings (in the real
world) are unnecessary. This culture of virtual communication affects human
interaction. Attitudes towards objects and living organisms are very diverse. In the
world of the Internet there is no distinction between gender and ethnic origin,
because they can be also changed. Also, the human senses change with cultural
changes. Homo interneticus is sensually distracted because his vital functions are
carried out only apparently, and the Internet communication does not reveal facial
expressions when interacting with other people.
Homo interneticus is constantly afraid that something will miss him, he is
accompanied by a constant sense of discomfort due to the fear of missing out
important information, the chance to experience something and establish social
interactions. This is directly related to the spread of mobile devices and the
development of social networking sites. The researchers of this phenomenon
estimate that up to 70% of adults living in developed countries who are connected
to the network and use it on a permanent basis suffer from this fear. The
phenomenon was first named and described by D. Herman in the article The Fear
of Missing Out (FOMO) (2010). The universality of the phenomenon can be
proved by the fact that the slogan "FOMO" was added to the renowned Oxford
Dictionary (2016) in 2013: The fear that the exciting and interesting event may be
currently happening somewhere else, where I am not, the phenomenon often
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occurring in the social media. The basic reasons for the emergence of the
phenomenon of FOMO are:


social networking sites (e.g. Facebook) – flatter the ego of Internet user, the
man feels that he is among his friends: nice and intelligent people ...



on the Internet there is always readiness to provide all the answers ...



and if you do not look to the Internet, then there is emptiness, longing for
something ...
At all times homo interneticus – is always checking something on his phone
and laptop and consequently he cannot concentrate on work – this makes him
exhausted and depressed. Finally, he sees the psychiatrist – with neurosis and
depression. Even at the time of rest, relaxation, when homo interneticus –
orders a cup of coffee, puts a newspaper and a phone on the table ... he does
not concentrate on what is going on around him, does not meditate – is
overwhelmed by emptiness and chaos. He reaches for a cup of coffee, glances
at the newspaper, but then picks up a phone, puts coffee aside, and after a
while he reaches for coffee again, browsing Facebook simultaneously –
newspaper is untouched – and at this moment he feels anxious because he
should be reading a newspaper, but he isn’t. So he glances at the title and
further browses the phone contents... nothing happens, and he still feels the
fear of what happens when he does not check it.

We can safely assume that from today's point of view this will pttspectively cause
some significant changes in our culture, and particularly can change today's
common-sensical view of the world. Certainly, in the future the cognitive abilities
of man will even more evolve following the cultural changes. And we must be
prepared for this, including school, which must be prepared for this situation.
Homo interneticus – „I do not think, but I am” not „I think, therefore I am“.
Existing cognitive dispersion of contemporary man leads to the loss of value of
knowledge in the strict sense, and thus the loss of comprehension, ability to
associate facts or to build personalized, internally and externally consistent
narration of the world – what counts is literalism and attractiveness of information
transmission measured by the number of clicks (i.e. likes). Homo interneticus is
convinced that this is naturally present in the environment and we do not have to
strive for it, acquire and cultivate it – simply, we do not need to learn.
On the Internet there are numerous examples of this, like a web TV Matura to
bzdura (MTB in short) – (Matura exam is a nonsense) provides “hits” showing
deficiencies in basic knowledge and skills to use it: What is inflation? – a title of
the movie with Leonardo Di Caprio ☺ (the interlocutor possibly mistook
“inflation” for the famous film with the actor entitled “Infiltration”). Another
example: On whose side did the Americans fight at Troy? – on our side (film
remakes appearing on a regular basis on the Internet lead to the dysregulation of
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time and place of events happening – you can set any historical event at any time
and place).
Today learning the facts, gaining the knowledge bases in school has become
extremely difficult due to the fact that for students the basic source of knowledge and the oracle as to its authenticity – has become the Internet. Everything is
arranged here not according to the logical dependencies, hierarchical structures,
and the principle of free hypertext associations, e.g. “1492” on the Internet is both
the discovery of America by Christopher Columbus, and the title of the film “1492.
Conquest of Paradise” – and depending on what kind of message is clicked, such
will be the answer to the question: What do you associate the year 1492 with? In
the second case, historical knowledge will come down to the plot of the film.
Whereby, there are a lot more hypertext links to the film and they are more
attractive, because they contain illustrations and further films…
Contemporary education does not feel confident in this world as in many opinion
polls such nonsense is also spoken by the adults ... people who are usually holders
of Matura Exam. On the one hand, curricula adhere to an objective, recognized and
justified narration, depending on the adopted model (substantive correctness), on
the other hand, students are regular members of the same narration present in the
network subjectively (the objective truth has been replaced by a subjective truth –
what I found true at the moment of clicking is true – this is what I liked at that
moment). For this reason, millions of Europeans or Americans, despite finishing
formal education, remain illiterate or functionally illiterate – they do not know how
to make a rational use of the acquired knowledge.
The World Literacy Foundation, investigating this issue in 2015, estimated the
global number of illiterates at 796 million, and the loss caused by this fact at 1.2
trillion dollars a year (in Poland “only” 15 billion). It was agreed that this problem
affects 47% of Italians, 21% of Britons and 14% of Germans.
Poland is at the average level and does not somehow distinguish itself in such
opinion polls. Many countries recognize the seriousness of the situation and try to
deal with it in different ways, because it raises a basic questions: whether a society
in which a large percentage of people remain at almost preschool level is able to
govern wisely?
Ending we can ask: what is the point of democracy if so many voters do not
understand basic economic terms, do not see the cause and effect relationships
between events, do not understand the language of politics and the media, do not
read and do not count well?
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3. HOMO INTERNETICUS – A SPHERE OF ILLITERACY – THE
CHALLENGE FOR SYSTEMS OF EDUCATION
Functional illiteracy of philosophy is embedded around the problem of being a
well-read person and it is not about reading paper books only, but books in general,
not only blogs and online hypertext, because this text, without the knowledge of
the canon of the reading material, leads to chaos in thinking. This is clearly
evidenced by the study of the state of readership in Poland in 2015, conducted by
the National Library (Rakoski 2015). It shows that as many as 63% of Poles had
no contact with the book, and 37% read only one book.
Spanish BBVA Foundation in 2014 checked the scientific knowledge of the
Europeans using 22 questions. The Poles gave an average of 11 correct answers,
Italians and Spaniards were ranked behind us, the leaders – Danes, Germans, Dutch
– knew the answers to 15 questions. Copernicus and Maria Skłodowska-Curie
“saved” Poles from “a great shame” – only 7 percent of Poles believe that the Sun
revolves around the Earth (in some countries this belief is shared by up to 20% of
respondents).They were asked about the names of world-famous scientists, and
only every fourth Pole could not mention any (only in Poland the Nobel Prize
winner – Maria Skłodowska-Curie won this kind of ranking by beating Albert
Einstein). The other results were poor. Half of Poles believe that people lived as
early as in the era of dinosaurs. Two-thirds claimed that antibiotics fight viruses.
Only 30 percent were able to select the right of the four answers to the question:
what may a genetic disease in the family result in? (in Denmark, up to 80 per cent).
Although Poles were generally in favor of scientific progress, they broke the record
when it comes to distrust towards scientists, most often stating that scientists cross
ethical limits. More than half of respondents thought that way. Every third
expressed the belief that scientists are lying and are dangerous.
The test also examined the numerical relationship between those who are in favour
of evolutionism and the advocates of creationism in each country. On average, 63%
of EU citizens believe that the man and the world are rather the result of evolution,
25% claim that this is the work of God (the rest did not give a definite response). In
Poland, 37% of respondents leaned towards the evolution and 45 percent opted for
the creationist view. In this respect, this is an exception, because even in
traditionally Catholic Italy and Spain more than half of the respondents declared
evolutionism. Only the Americans turned out to be more creationistic (where the
ratio was from 30 to 60 percent). At the same time, Poles are the most optimistic
when it comes to the ability to reconcile the truths of faith with scientific
knowledge.
The Poles are doing quite well in reconciling faith with non-scientific beliefs.
According to the CBOS3 research (Report 2011) 33% believe in reincarnation
(transmigration of souls), 61% in destiny (bad, good fortune). Much more often
3

Public Opinion Research Center
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these people declared themselves as practicing Catholics than non-believers. More
than half of Poles believe in superstitions. The most religious (practice several
times a week) are two times more superstitious than non-practicing. The ranking of
superstitions heralding success is as follows: keeping one’s fingers crossed, a
chimney sweeper, a four-leaf clover, a talisman, the number 7. Among bad omens
are a broken mirror, a black cat, a handshake across the threshold, the number 13,
getting up on the wrong side of the bed. This could, of course, be considered as a
nice cultural characteristics.
People who are completely mentally healthy, less educated, or with a higher
education degree, cannot handle the reality that surrounds them. Small problems
that can be solved on a regular basis with minimum funds grow rapidly to the size
of a powerful tsunami in life. The man is ineffectual, helpless, confused, but ....
when the frustration appears he often becomes demanding, impulsive, postulative
and more and more steeped in aggression. Such functional and life illiterates
cannot articulate what problem they need to struggle with, do not understand it
and are looking for a kind of help, everywhere showing aggression and a
demanding attitude(Functional illiteracy ... 2015).
Functional illiteracy of economic. In studies conducted by Millward Brown for
the Institute of Freedom and Raiffeisen Bank in 2014 (Report: The state of
economic knowledge...) surprising is not only a belief in the power of numbers
seven and thirteen entwined with the lack of distinction by a Polish bank loan
borrower between a percentage and a percentage point (this applies to 92% of
respondents). Moreover, only one in three Poles knows that in our country there are
two tax thresholds now, and barely one in five understands the principle that the
entry into a higher threshold does not change the calculation of tax for all income
earned in a given year. Every fourth respondent gave the correct level of last year’s
inflation.
The results of the research presented in the report prepared by the DB Maison (for
the Kronenberg Foundation) (Report: The state of financial knowledge ... 2009)
found that at least the awareness of the economic ignorance is big in Poland – and
although we are aware of that, we do not do anything to increase this knowledge
significantly. Only 1% of respondents rated their knowledge as very high, and 4%
as high. 62% admitted that it is poor and very poor. The consequences are probably
annoying in the sense of the individual, because eight in ten Poles frankly confess
that they do not know how to plan their expenditure in order to achieve economic
goals, e.g. to save a certain amount. The social consequences of economic illiteracy
are also visible. When CBOS (Report: The obligations of the state ...) asked the
Poles in 2013, what obligations they have towards the state, paying taxes was
mentioned by 76%. Even in 1999, 87% gave this answer.
In reality there are already social problems resulting from the economic illiteracy,
for example, the Spanish Association of Entrepreneurs suggested that unskilled
workers should be earning below the minimum allowable wage (...) In Spain, a
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million people do not have any preparation for the job, and yet they have to be paid
as qualified people. Over the years of the economic boom, thousands of students
abandoned education to work in construction industry or services and earn up to
two thousand euros per month. Now they belong to the so-called “neither-nor
generation” – young people who neither work nor learn. It is because of them,
among other things, that the level of youth unemployment exceeded 50 percent in
Spain. The Association of Entrepreneurs proposes that they were paid the lowest of
all. People who are 25-30 years old now and did not finish school in childhood,
cannot be paid at the same level as those prepared for the job – says Monica de
Oriol, the president of the Association of Entrepreneurs (Portal: Forsal.pl, 2014).
Functional illiteracy of social is undoubtedly rooted in a massive and rapid
development of telecommunication services. It's not just the Internet, but above all
the mobile network, especially smartphones. The statistics are as follows: in 2002
only 19% of the world's population had mobile phones (1,174 billion people). The
Internet was used by only 631 million (10% of the population). At the end of 2011
the number of mobile phone users reached 6 billion inhabitants of the earth. More
than 2,3 billion people had access to the Internet, while in most cases it was a
mobile access. At the end of 2011 Facebook community was the third largest
“country” of the world, just behind China and India.
Modern "illiterates", often with a university degree, cannot meet the demands of
competence of the twenty-first century. In the new, post-industrial reality it is no
longer enough just to know the alphabet and be able to read and write. It's far too
little. Reading texts and searching for data in the network is far different from
"traditional" work with the book. Network resources are interconnected through
millions of links and references. Conducting research and gathering information
has become simple, fast, and available as never before in history. And here comes
the problem (Rymszewicz 2016).
Computerization of society focused only on quantitative changes showed clearly
that changes in quantity did not lead to changes in quality, because, paradoxically,
an easy access to the network and its unlimited resources of knowledge has become
one of the main causes of specific retrogression in terms of literacy, especially in
terms of disappearance of the ability to understand written texts and their critical
analysis. The man who is afflicted with the so-called functional illiteracy can read
and write, but is devoid of critical thinking skills and analytical understanding of
the messages, and thus remains closed within a limited circle of his own rigid
beliefs and points of view. He remains unable to change the perception and
understanding of the surrounding social world – is a social illiterate and has trouble
with reading of not only bus and flight timetables, but does not understand what is
privacy or a good self-image and the image of other people in the network. In the
twenty-first century, social illiteracy simply means the inability to efficiently
function in the world without borders or rigid resources of knowledge and without
the behaviour according to set patterns.
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The basic source of functional illiteracy is primarily cyberspace of virtual world,
which gives the illusion of not only communication with the real world and
learning this world (not just reading, writing, counting) but also the illusion of
understanding and living in this quasi-real world.
Among the most frequently occurring functional illiteracy indicators are:


reading fewer than a few-a dozen or so books a year;



lack of knowledge of a foreign language;



inability to write precise, concise e-mails, reports, statements;



proclamation of arguments full of aggression and personal attacks instead of
substantive discussions;



ignorance to produce cultural and substantive commentaries on texts and
statements;



misunderstanding of written texts: instead of doing reliable analyses and
drawing conclusions, carrying out pseudo-interpretations, saying popular
formula “because I guess so”; “because I think so”, and “because it is on the
Internet”.

There is therefore a great challenge for education in the era of the dominant and
widely accepted functional illiteracy of homo interneticus.
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Abstract: Information technology sets the directions and pace of social
development. It creates new opportunities and challenges for individuals, groups,
communities and whole societies. The paper discusses the nature of the knowledge
society, its needs for successful growth, challenges and skills the worker should
possess to prosper and contribute. It also presents different classifications of the
sets of skills as well as proposes another one built up on neurodidactic concepts.
Theoretical and practical solutions derived from neurodidactics and LMS tools are
suggested as the effective methods and techniques for an educational process so
fundamental for well-being of the knowledge society.
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INTRODUCTION
Information has always been important for humans, yet, it is IT systems for
storage, transferring and processing that has increased its value. For the
information society information was a main asset. The IT systems and information
data determined the structure of employment, GNP and development
(Sienkiewicz, 2002).
In the 1950s Fritz Machlup identified the sector of the US national economy, the
knowledge industry, which accounted for nearly 29 percent of the US gross
national product, and the proportion of the labour force employed in the knowledge
economy raised from 11 to 32 percent between 1900 and 1959. The transformation
to a knowledge economy started and continued throughout the rest of the century
(Machlup, 1973).
Following Don Clark, data and information are about the past, are static. The next
level of understanding is knowledge and as the timeline shows, it deals with the
present. It is dynamic and built on experience through interaction. However, when
we gain wisdom, we can deal with the future. (Clark, 2015). (Figure 1).
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Figure 1. Understanding and performance
Source:
http://www.nwlink.com/~donclark/performance/understanding.ht ml
(30 June 2017 )

1.

NATURE OF THE KNOWLEDGE SOCIETY

Knowledge is about the present – present time, society, economy.
Reflecting upon selected definitions available listed in Table 1, the knowledge
society may be understood as a natural successor of the previous phase, the
―information society‖ (IS), which in turn followed the ―industrial society‖ and
consequences of technological advances fostering effective use of collective
(explicit) knowledge through innovations leading to personal, national and global
growth.
Table 1.
Selected definitions of the knowledge society
Definitions of the knowledge society
A new society formed as a result of the contemporary societal change pushed by
technological innovation and institutional transformation, which is not only
about technological innovations, but also about human beings, their personal
growth and their individual creativity, experience and participation in the
generation of knowledge. The primary role of cities in a knowledge society is to
ensure that their knowledge sources are passed on and advanced by each
generation (Yigitcanlar , 2015) (Knowledge-Based Urban Development)
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A wider concept of information society; entails commitment of persons as
knowers. (The Information and Communication Technology (ICT) Competence
of the Young)
In an evolutionary view, it can be seen as the successor of a previous phase, the
―information society‖ (IS), which in turn followed the ―industrial society‖. IS
was so called because of the huge flow of information that was triggered by the
advent of computers, data processing systems and communications. In
the knowledge society, knowledge, and not mere information, is the most
valuable asset. It is what is in the head of people (tacit knowledge) and what can
materialize tangibly in the physical world, as print, or human exchanges
(explicit knowledge). It is what drives the economy in the new
millennium. (Ambient Intelligence)
An association of people who have similar interests, be they social, economic,
political, cultural and so on and by making effective use of their
collective knowledge in their areas of interest thereby contributing to
further knowledge that will lead to national progress and global
development. (Computer Communication and ICT Attitude and Anxiety Among
Higher Education Students)
Advanced societies reaching a stage of development predominantly based on
production and utilization of knowledge. (Modelling Knowledge Society)
A society where main of the prosperity and well-being of its people came from
the creation, sharing and use of knowledge. (Use of E-Collaboration
Technologies Among Students of Management)
Knowledge Society is understood as the ability that people have in the face of
information, to develop a reflective competence, relating its multiple aspects,
according to a particular time and space, with the ability to establish connections
with other knowledge and use it in their everyday lives (Pelizzari et al., 2002),
(Information, Knowledge, and Learning Society)
Developed society based on the access to knowledge. (Strategic Crowdsourcing
as an Emerging Form of Global Entrepreneurship)
Source: https://www.i gi -global.com/dictionary/knowledge society/16456 (29 June 2017 )
This effective use of knowledge is just ability to establish connections with other
knowledge. Thus, the knowledge society may be also perceived as the social
network, i.e. ―the interpersonal linkages created by the sharing of information in
the interpersonal communication structure‖ (Rogers, 1986). Its nature is dynamic,
non-hierarchical. The growth is triggered by more and more advanced technologies
and communication tools.
Yet, the network is not only naturally growing but also scaling, responding when
its size changes. The increasingly large and complex social systems, cities,
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corporations and governments are continuously evolving and adapting like living
systems (West, 2014).
The metabolic theory of ecology predicted that, from cells and whales to
community structures, the pace of life gradually slows down with increasing size,
and that this is accompanied by increasing economies of scale. Yet, as it comes to
community structures, the cities – G. West‘s theoretical example – obey these if
related to their infrastructure. But they invert them when it comes to social factors,
where the network effect of having a lot of people in one place, plays its role: "The
bigger you are, the more interactions take place, the more we talk, and the more we
can create more wealth, new ideas, and so on.‖ This holds true also globally. The
one thing that stops growth - and the reason we wouldn‘t be better off living in one
planet-wide city of 8bn people – is the limitation of natural resources. At this point
G. West agrees with Thomas Malthus‘ theory of natural selection. The solution to
this problem is technological innovation. However, as G. West puts it: ―but the
more energy hungry we get, the faster those innovations have to come to keep
things moving. The only question that arises is, if as socio-economic beings we are
able to stand the pace‖ (West, 2014).

Figure 2. Unbounded growth requires accelerating cycles of innovations to
avoid collapse
Source: Elaborated on the work of G. West: The surprising math of
cities and corporations
https://www.youtube.com/watch?v=XyCY6mj WOPc (30 June 2017)
Innovation is defined as creativity, novelty, the process of devising a new idea or
thing,
or
improving
an
existing
idea
or
thing
(http://www.econlib.org/library/Enc/Innovation.html). Innovation seems to be not
only the output of the effective use of knowledge but sine qua non for network
structured society to sustain and avoid collapse.
The innovation, as Guy Kawasaki claims, needs to make meaning to the world,
change it and make a technological breakthrough. It must be deep, with lots of
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features and functionalities, intelligent, total and empowering to jump to the next
curve of the exponential growth. (Kawasaki , 2014). Figure 2 demonstrates the
curves of unbounded (exponential) growth by G. West.
The process by means of which innovation causes a free market economy to
evolve; this jump to the next curve of exponential growth is, as Joseph Schumpeter
named it, creative destruction. Creative destruction occurs when innovations make
long-standing arrangements obsolete, freeing resources to be employed elsewhere,
leading
to
greater
economic
efficiency
(Joseph
Schumpeter,
http://www.econlib.org/library/enc/innovation.html, (2 July 2017)).

2.
KNOWLEDGE
APPROACHES

SOCIETY

SKILLS

–

VARIOUS

The condition of the society determines the condition of labour market by
technology, automation and creativity.

Figure 3. Johnson’s Hierarchy of “Knowledge Worker Skills”
Source: Johnson D., (2005), Skills for the knowledge worker
http://www.doug -johnson.com/dougwri/skills -for-the-knowledgeworker.html (3 July 2017)
The worker will need a particular set of skills and capabilities to adapt, survive, and
what is more, contribute to the well-being of the community.
Skill should be understood as an ability and capacity acquired through deliberate,
systematic and sustained effort to smoothly and adaptively carry out complex
activities or job functions involving ideas (cognitive skills), things (technical skills)
and/or
people
(interpersonal
skills),
(Business
Dictionary,
http://www.businessdictionary.com/definition/skill.html)
Capability – measure of the ability of an entity (department, organization, and
person, system) to achieve its objectives, especially in relation to its overall
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mission (Business
skill.html).

Dictionary,

http://www.businessdictionary.com/definition/

Dough Johnson proposes, as he calls it, the Maslovian-type Hierarchy of
Knowledge Worker Skills, skills that need be mastered prior to the acquisition and
application of ―higher order‖ skills. They are the following: Basic Skills,
Discipline/Profession Specific Skills, Technology Skills, Information ProblemSolving/HOT Skills, and Conceptual Skills. Figure 3 (Johnson, 2005).
LEVEL ONE: The Basics Skills
reading for understanding, interpreting visual information, writing comprehensibly
and, solving numeric problems
LEVEL TWO: Discipline/Profession Specific Skills
―cultural literacy‖ - a base of knowledge in history, social science, science,
literature, and both physical and cultural geography followed by core skill sets and
body of knowledge of science, law, education, architecture, medicine, computer
science, engineering, accounting, and other professions
LEVEL THREE: Technology Skills
Technology skills are omnipresent and may be considered actually as ―knowledge
work,‖ or even a new ―basic skill.‖
LEVEL FOUR: Information Problem-Solving Skills and Higher Order Thinking
Skills
Working with and developing technology require one of broader set of skills which
is successful information problem-solving.
LEVEL FIVE: Conceptual skills
Johnson proposes in here Daniel Pink‘s (2005) idea of developing and using the
right-brain abilities of high concept (seeing the larger picture, synthesizing
information) and high touch (being empathetic, creating meaning).
Pat Sine (2008) draws up the whole spectrum of skills the extended professional of
the 21st century should possess (Figure 4).
I CATEGORY:


CORE SUBJECTS: English, reading or language arts, world languages,
arts, mathematics, economics, science, geography, history, government and
civics.



21ST CENTURY INTERDISCIPLINARY THEMES: global awareness,
financial, economic, business & entrepreneurial literacy, civic literacy,
health literacy.
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II CATEGORY:


LIFE AND CAREER SKILLS: flexibility and adaptability, initiative and
self-direction,



SOCIAL & CROSS-CULTURAL SKILLS are: productivity and
accountability, leadership and responsibility.

III CATEGORY:


LEARNING AND INNOVATION SKILLS: creativity and innovation,
critical thinking and problem solving, communication and collaboration.

IV CATEGORY:


INFORMATION, MEDIA & TECHNOLOGY SKILLS: information
literacy, media literacy, ICT literacy.

Figure 4. The 21st Century Skills
Source: Pat Sine , from 20 t h Century Instruction to 21 s t Century
Learning, Office of Inf ormation technology, University of
Delaware, USA, 2008
https://www.slideshare.net/psine/from -20th- century-instruction-to21st-century-learning-presentation?next_slideshow=2 , (2 July
2017)
Another skills classification presents the profile of the knowledge worker from the
practical perspective and provides very detailed description of single skills. The
skills fall into 7 groups. (Figure 5)
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Figure 5. 7 Skills of Knowledge Work
Source: Gardner J., 2014, The 7 Skills of Knowledge Work
http://joelleegardner.blogspot.com/2014/10/ the -7-skills-ofknowledge-work.html (2 July 2017 )
THINKING SKILLS - the ability to work with information effectively to solve
problems, performs tasks, and design solutions. Thinking skills include:


critical thinking - drawing appropriate conclusions based on data


systems thinking - seeing the big picture, including how parts of a
system affect and influence one another

analysis skills - breaking down information and technologies into
pieces to understand and categorize individual parts. Identifying the root
cause of a problem.


problem solving - identifying solutions to complex issues.


creativity - using imagination to combine existing knowledge into
new knowledge to fulfil a need.

design - planning out the implementation of solutions to learning
and performance problems.
COMMUNICATION - the ability to understand and share ideas effectively. This
includes the following:

Understand and interpret complex information from multiple
sources through divers media.

Communicate effectively and appropriately in a variety of formats,
including visual, verbal, written, both face-to-face and in digital formats.

Skills and Capabilities in the Knowledge Society

31

TEAMWORK AND LEADERSHIP - the ability to work with others to achieve a
common goal. This includes the following:


collaborating and working effectively with others to achieve goals.



motivating others through appropriate strategies.


working effectively with team and individual strengths to
maximize the effectiveness of the whole.

leading people to positive outcomes through persuasion, empathy,
and effective management.
LIFELONG LEARNING AND SELF-DIRECTION -continual self-improvement
through the constant knowledge acquisition, setting one‘s own direction in learning
and growth. This includes the following:


Development of general skills like those in this list.



Development of field-specific skills.


Gaining formal education, which to increase ability to sustain
success in the knowledge society.
TECHNOLOGY USE – uses of technology to accomplish goals or tasks.

Select the
and problem solving.

right

tools

and

technologies

for

tasks


Use tools and technologies to appropriately complete tasks and
solve problems.

Learn quickly how to use a new technology and be willing to adapt
new technologies continuously.
ETHICS AND PROFESSIONALISM - is accountable for their own actions and
work.


Have good work habits and perform assigned work consistently.



Interact with others in a professional manner.


Work effectively and professionally with people of diverse
backgrounds.
PERSONAL MANAGEMENT - manage habits to maintain health (physical,
mental, emotional, and spiritual), which means maintaining balance in all areas of
life (family, work, personal, community).
Gardner explains also how these skills should be actually utilized in the working
environment to ensure further development for both workers and organizations
(Table 2).
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Table 2.
Organizations and Leaders in the Knowledge Society
Skills

Organizations and Leaders Should…

Thinking Skills

Share and give access to relevant, useful knowledge.
Create systems and processes for knowledge sharing.
Teach and communicate regularly with employees.
Encourage and establish systems for knowledge sharing.

Communication

Continually communicate new knowledge to employees.
Provide professional development opportunities to improve
communication skills.
Provide continuous opportunities to practice the skills of
communication.

Teamwork and
Leadership

Provide leadership and guidance in effective teamwork.
Provide opportunities to practice leadership teamwork.
Provide professional development opportunities to improve
leadership and teamwork skills.

Lifelong
Learning and
Self-Direction

Provide many opportunities for learning and professional
development.
Provide career coaching and development opportunities.
Provide access to relevant industry knowledge.

Technology Use

Utilize and demonstrate effective use of appropriate
technologies.
Provide professional development opportunities to improve
employee technology capacities.

Ethics and
Professionalism

Establish standards of ethical, professional behaviours
through word and example.
Hold employees accountable for their professionalism.

Personal
Management

Provide opportunities for development of personal
management skills.
Provide a healthy working environment.

Source: Gardner J., 2014, The 7 Skills of Knowledge Work
http://joelleegardner.blogspot.com/2014/10/ the -7-skills-ofknowledge-work.html (2 July 2017 )
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McKinsey predicted the increasing demand for knowledge workers performing
interactive jobs (McKinsey Global Institute report, Digital America: A tale of the
haves and have-mores, 2016).

Figure 6. Change in employment by type of work 1999-2014
Source: McKinsey Global Institute; Bureau of Labour Statistics
Report, 2016
The figures presented in Figure 3. demonstrate strong demand for high and low
skill work: 6.8 and 3.4 m full-time positions respectively.
Production jobs are those that transform one resource into another, such as
assembly work in the manufacturing sector. Transaction work is a routine, clerical
task with clear rules to follow, for example the one performed by cashiers.
Interaction work refers to occupations that involve customer engagement, team
discussions, and creative thinking. These kinds of work comprise high-skill (such
as doctors and scientists) and low-skill (such as retail salespersons and restaurant
servers) (Fox, 2015).
The nature of work will change as processes are automated, yet it will not be clear
cut division into automated and interactive occupations. Only a small percentage
of occupations can be fully automated by adapting current technologies. Majority
of occupations are made up of a set of activities with different potential for
automation. For example, small shop owners will spend some time interacting with
customers, serving them at the till, stocking shelves. They will need different skills
for each of these activities to perform effectively and efficiently. (McKinsey,
2016)
Workers will need intrinsically human capabilities to perform activities which are
complementary to those done by machines. Thus, policy makers, managers and
future workers will need to focus more on identifying required skills and providing
or taking proper education and training.
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These intrinsically human skills are: logical thinking and problem solving, social
and emotional capabilities, providing expertise, coaching and developing others,
and creativity. (McKinsey Global Institute , A future that works: Automation,
employment, and productivity, 2016)
2.1. A neurodidactic perspective on knowledge society skills
The concepts of knowledge society skills presented above include all possible
skills a human can acquire and develop. They seem to be overlapping rather ran
complementary. Yet, the way of their categorization puts more emphasis or
importance on one or another set. Johnson‘s hierarchical arrangement stresses the
order in which the skills should be mastered in the academic environment and as
the last to develop, because most complex, are conceptual skills.

Figure 7. The parts of the human brain
Source: https://www.quora.com/Neuroscience - What-are-the-mostimportant-parts-of-the-human-brain
P. Sine distinguishes among others, 21st century interdisciplinary themes that
include global awareness, civic literacy and health literacy.
Gardner focuses on business environment identifying personal management as the
separate category of skills and arranges them in a circle together with other skills
without attributing special importance to any category.
McKinsey emphasizes intrinsically human capabilities.
Referring to neurodidactics, we can further elaborate on knowledge society skills
basing on the concept of the brain as a network.
The brain acts as a dense network of fibre pathways consisting of approximately
100 billion (1010) neurons. The brain consists of three principal parts – stem,
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cerebellum and cerebrum. The cerebrum is divided into specific areas: frontal lobe,
occipital lobe, parietal lobe and temporal lobe which specialize in different
functions - sight, hearing, speech, touch, short-term memory, long-term memory,
language and reasoning abilities. And the cerebrum is where higher-ordered
functions like memory and reasoning occur (cognitive skills) (Ford, 2011;
Żylińska, 2013). The parts of the human brain and its functions are illustrated in
Figure 7.
As defined by Pascale Michelon, cognitive abilities are brain-based skills we need
to carry out any task from the simplest to the most complex. They have more to do
with the mechanisms of how we learn, remember, problem-solve, and pay
attention, rather than with any actual knowledge. For instance, answering the
telephone involves perception (hearing the ring tone), decision taking (answering
or not), motor skill (lifting the receiver), language skills (talking and understanding
language), social skills (interpreting the tone of voice and interacting properly with
another human being)
Another example shows that to carry out goal-directed movements, your motor
cortex must first receive various kinds of information from the various lobes of the
brain: information about the body's position in space, from the parietal lobe; about
the goal to be attained and an appropriate strategy for attaining it, from the anterior
portion of the frontal lobe; about memories of past strategies, from the temporal
lobe.
(http://thebrain.mcgill.ca/flash/d/d_06/d_06_cr/d_06_cr_mou/d_06_
cr_mou.htm)
The analysis of brain functions and skills by P. Michelon is provided in Table 3.
(P.Michelon, What are Cognitive Abilities and Skills, and How to Boost Them?;
https://sharpbrains.com/blog/2006/12/18/what-are-cognitive-abilities/, accessed 18
December 2006).
We need to learn and we do so, not single skills in a hierarchical order but practice
and master rather a wide spectrum of different skills to perform even simple
automated tasks working with robots in a factory or complex ones like elaborating
on business strategy.
Bresslor and Menon‘s large brain network research (2010) also suggests that
cognitive functioning is the result of interactions or communication between
different brain systems distributed throughout the brain. When performing a
particular task, just one isolated brain area is not working alone. Instead, different
areas of the brain, often distant from each other within the geographic space of the
brain, are communicating through a fast-paced synchronized set of brain signals
(McGrew, 2011). The effectiveness of brain activity highly depends on the
synchronization of signals flows (M. Żylińska, 2013). These signals run through
paths creating ―a large-scale functional network which is as a collection of
interconnected brain areas that interact to perform functions‖ (Bresslor and
Menon, 2010).

Danuta Kaźmierczak

36

Table 3.
Cognitive abilities and brain functions
Cognitive
Ability/
Brain Function
Perception

Skills involved
Recognition and interpretation of sensory stimuli (smell, touch, hearing,
etc.)

Attention

Ability to sustain concentration on a particular object, action, or thought,
and ability to manage competing demands in our environment.

Memory

Short-term/ working memory (limited storage), and Long-term memory
(unlimited storage).

Motor skills
Language

Ability to mobilize our muscles and bodies, and ability to manipulate
objects.
Skills allowing us to translate sounds into words and generate verbal
output.

Visual and
Spatial
Processing

Ability to process incoming visual stimuli, to understand spatial
relationship between objects, and to visualize images and scenarios.

Executive
Functions

Abilities that enable goal-oriented behaviour, such as the ability to
plan, and execute a goal. These include:
Flexibility: the capacity for quickly switching to the appropriate mental
mode.
Theory of mind: insight into other people‘s inner world, their plans, their
likes and dislikes.
Anticipation: prediction based on pattern recognition.
Problem-solving: defining the problem in the right way to then generate
solutions and pick the right one.
Decision making: the ability to make decisions based on problemsolving, on incomplete information and on emotions (ours and others‘).
Working Memory: the capacity to hold and manipulate information
―on-line‖ in real time.
Emotional self-regulation: the ability to identify and manage one‘s own
emotions for good performance.
Sequencing: the ability to break down complex actions into manageable
units and prioritize them in the right order.
Inhibition: the ability to withstand distraction, and internal urges.

Source: elaborated on P. Michelon, What are Cognitive Abilities
and Skills, and How to Boost Them? ;
https://sharpbrains.com/blog/2006/12/18/ what -are-cognitiveabilities/, 18.12.2006.
This way, Bresslor and Menon, (2010) distinguished three main networks that
explain human behaviour.
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1. The default mode (DMN) or default brain network is what a brain does when not
engaged in specific tasks. It is a system for autobiographical, self-monitoring and
social cognitive functions - processing, storing, and applying information about
other people and social situations (social interactions).
It is also responsible for REST (rapid episodic spontaneous thinking) i.e., when not
working on a specific task or, completing a task that is automatized (e.g., driving a
car) the mind starts to wander and produce spontaneous thoughts (which can be
both positive creative thinking and distracting thoughts).
The researchers at the University of California Irvine‘s Center for the
Neurobiology of Learning and Memory (For d, 2011) explained that
automatization/ subconsciousness of task performance with the concept of learning
and memorizing formation. Learning and memorizing are formed by the
strengthening and weakening of connections among brain cells. In experiments
with mice, they observed how the brain was learning a new task. It appeared that
when two neurons frequently interact, they form a bond along which they transmit
more easily and accurately. This helps to create more complete memories and
easier recall.
They also support this concept with the example of the daily commute: You don't
really need to think consciously about how to get to work, because it is a trip you
have taken so many times that the memory of how to navigate is ingrained. The
neurons that control this memory have communicated so often, they have formed a
tight bond (D. J. Ford, 2011).
The neuronal paths created in the childhood are often used over the lifetime. This is
how we gain the experience (Żylińska, 2013).
2. The salience network is a controller or network switcher. It monitors
information from within (internal input) and from the external world, which is
constantly bombarding us with information. The brain can process almost 100
megabytes of information per second into signals (Spitzer, 2007). This controller
selects urgent, task relevant information, distributes it for processing in other areas
of the brain.
The research at the University of Michigan‘s Biopsychology Program (For d,
2011) also proves that the brain behaves selectively about how it processes
experiences that enter through our five senses. The brain seems to be highly
attentive to any novelty or unusual experience. It compares between the new
information brought through the senses and existing information stored in the
brain's long-term memory. When the brain finds a match, it eliminates the new
memory as redundant.
When new information contradicts what's already stored in memory, the brain
works to explain the discrepancy. If the new information is useful it becomes a
permanent memory that can be retrieved later. While learning new information, we
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estimate if it is useful and its source reliable. If they are not, we forget it or even
reject it altogether, depending on the information we already possess.
3. The central-executive network (CEN) ―is engaged in higher-order cognitive and
attentional control‖, when engaged in working on a problem (McGrew, 2011)
(Figure 8).
This can also be exemplified by D. J. Ford‘s experiment (2011). He contrasted our
daily commute described above with the experience of driving to a completely new
location. To make this trip, our brain works much harder for us to get directions,
write them down or print them and then concentrate on road signs along the
way. In this case, the neurons involved in navigating to this new destination have
not communicated. They need to form new connections within the brain, which
results in greater conscious effort and attention on our part.

Figure 8. The large-scale functional networks
Source: elaborated on McGrew K. (2011), The Brain as a Net work:
Focusing Your Network
http://www.creativitypost.com/psycho logy/the_brain_as_a_network_
focusing_your_net work (4 July 2017)
Following Bresslor and Menon‘s neuroscientific concept that cognition is the result
of a number of large scale brain networks that require efficient brain rhythm or
synchronization (McGrew, 2011) the system of skills of knowledge society may
be perceived as a holistic and networked and build up around the large-scale
function networks of the brain.
Default skills

social interaction, creative thinking

Salience skills
Central-executive skills

selecting, analysing and organizing information
problem solving, critical thinking

All other skills are derivative or specific from of the main ones. The example
classification is presented below. (Figure 9).
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Figure 9. Knowledge Society Skills
Source: Own Work
In everyday life from the very beginning as a child and along the whole life we use
and practice all skills of course at different level of complexity and responsibility.
Although, it can be disputable weather the level of responsibility for a task
performed perceived by a child and an adult is different.
Children acting a mom and dad role play use the following skills:


default skills: social interaction, creative thinking: partnership,
cooperation, creativity/imagination of various situations while involving
their ―children – dolls‖, earning a living,



salience skills: comparing and selecting information for making right
choices, telling the difference between good and bad information,
acceptable or not for a child, a spouse



central-executive skills: management (of family), strategic thinking,
planning a day, the future, running (governing) a household, critical
thinking: bringing up children, correcting their behaviour (quality of
education)

Playing a strategic war game, usually boys, practice the following skills:


default skills: social skills: partnership, cooperation with allies,
creativity/imagination of possible dangerous situations



salience skills: comparing and selecting right information for risk
estimation, IT skills to use supportive applications (BPM applications)



central-executive skills: command and control at the battlefield, strategic
thinking, planning the operation,
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There can be much more skills identified, I just limited the examples to the basic
ones. These skills, although generally divided, are strictly interconnected. For
example, cooperation or partnership, as social skills (default skills), are
complementary to leadership skills which in this classification falls into centralexecutive skills category. Salience skills like collection and selection of
information seem to be fundamental and supportive for other skills, e.g. the
commander needs right information from the battlefield to draw a right strategy
and right information about soldiers to communicate with them successfully. The
quality and quantity of information we possess, determine our decisions and
actions. At this point it seems appropriate to quote McGrew (2011): This
controlling network (salience functional network) must suppress either the default
or executive networks depending on the task at hand. It must suppress one, and
activate the other. Needless to say, this decision making and distribution of
information must require exquisite and efficient neural timing as regulated by the
brain clock(s)
Analogy of the children plays can be easily identified in the adult life as a mature
family members and managers we use and practice the same skills. Of course the
children rather imitate the adults‘ behaviour and modify it with their own initiatives
whereas adults have the opportunity to draw on experience in some situations.
For practicing and developing these skills in adulthood we employ role plays,
games straight from the children world as a company training activities. Methods
widely and successfully used are:


Discussions: different roles give opportunity to develop different skills.
The observers exchange thoughts, ask questions (select information,
compare), cooperate in some sense
The leader of the discussion explains differences, monitors exchanges of
opinions
Members of the cooperate and contributes to discussion by communicating
their ideas, are open, tolerant and persuasive (social skills)



Role plays: acting out specific role learns particular behaviours in different
situations, find different options (critical thinking), selection, cooperation,
communication of the problem and solving is based on the experience



Simulations out or mimicking an actual or probable real life condition, or
situation to find a cause of a past occurrence (such as an accident), or to
forecast future effects (outcomes) of assumed circumstances or factors. A
simulation may be performed through (1) solving a set of equations (a
mathematical model), constructing a physical (scale) model, (3) staged
rehearsal, (4) game (such as wargames), or a computer graphics model
(such as an animated flowchart). Simulations are very useful tools that
allow
experimentation
without
exposure
to
risk.
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(http://www.businessdictionary. com/definition/simulation.html, 15 August
2017)


Case study - documented study of a specific real-life situation or imagined
scenario. Students or trainees are required to analyse the prescribed cases
and present their interpretations or solutions, supported by the line of
reasoning
employed
and
assumptions
made
(http://www.businessdictionary.com/definition/case-study.html, accessed
15 August 2017).
The skills involved are collecting and selecting information, analytic and
synthetic (critical) thinking, creative thinking, finding new solutions,
decision making, communicating own ideas, justifying and reflecting.
(Andrzej czyk, 2010)

While thinking about knowledge society skills it one should think not about single
skill to be practiced but about capabilities (as McKinsey calls inherent human
capabilities), since performing and completing a given task involves usually a few
different skills. This performance is controlled by brain functions which are not
exclusively located in specific brain areas acting independently (the right or left
hemisphere).

3.
AN EDUCATIONAL MODEL FOR THE KNOWLEDGE
SOCIETY
Educational systems have not met labour market expectations. According to
McKinsey survey of young people and employers in nine countries, 40 percent of
employers point to lack of skills whereas 60 % - not adequate preparation for the
world of work. There are gaps in technical skills such as STEM subject (science,
technology, engineering and mathematics) degrees but also in soft skills such as
communication, teamwork, and punctuality. (http://www.mckinsey.com/globalthemes/employment-and-growth/technology-jobs-and-the-future-of-work, accessed
May 2017).
Since the nature of the knowledge society, its labour market needs, the knowledge
worker profile, and educational inadequacies have been identified, naturally the
question how to satisfy these needs arises.
To provide successful education it is necessary to define the profile of the learner
first and then apply the right methods and techniques to reach desired goals.
The learner of the knowledge society is born from 1996 to the present.
At the Center for Generational Kinetics, the researchers call them the generation
after Millennials "Gen Z or iGen.‖ and define them as cloud natives rather than
digital natives.
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Gen Z feel more digitally free, they use more peer-to-peer social media and
messaging apps, such as Snapchat, Vine and Instagram. They may even have
anonymous accounts to share their experiences without fear of online reputation
repercussions. The recent study showed that nearly 25% of 13- to 17-year-olds left
Facebook, as being for ―older generation‖. This shows that apps that are more
instantaneous, use less personal information and are more visually appealing to
users are gaining popularity.
This could have profound implications for everything from their relationships and
how they learn to virtual reality training and problem-solving.
Their world is ―iEverything.‖ As a result, they tend to live most of their lives from
interacting with friends and family to making major purchases—online and via
their smartphones.
They live using new communication technology on a daily basis, which changes
their lifestyle, habits including learning habits and working environment
(http://genhq.com/generations-gen-y-millennials-research/).
They have changed as learners and so should the teaching methods to be effective.
3.1. Neurodidactic foundations
Neurodidactics seems to offer theoretical base as well as practical solutions. It
encourages the management and process of learning, in a stress-free, reliable,
social learning context. (Anastasia, 2016)
Learning is not simply memorizing knowledge to be tested and graded, but
communication and an enhancement of performance. The process of learning is
affected by the emotional state of the learner, motivation and the memory
functions.
The brain is a ―social organ‖, constantly seeking for cooperation, relationships that
carry it forward, a friendly and relaxed state that inspires trust, and not fear of
failure or faults, since trust enhances creativity. These characteristics make learning
attractive and enhance personal willingness towards it. Rewarding and fun in team
work, are more important than performance.
This is why we refer to the brain‘s neuron plasticity and mirror neurons, reflecting
our relationships with our surroundings. When for instance we watch another
individual perform a task, we also perform it intuitively. They allow us to
communicate and find a mutual, social agreement and form the neuron-biological
foundation for learning according to one model (Anastasia, 2016).
In neurodidactics, motivation is the student‘s curiosity for learning. Learning in the
form of a game, causes improved perceptive abilities and experimentation with
social roles. A child learns not passively, via ready knowledge, but by actively
investigating the unknown. The room becomes a field of experimentation and
innovation.
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Information to which we pay attention and which we process, reaches the longterm memory. Transfer of information from the short-term to the long-term
memory, is not a passive process. Information we learn, is abundant of associations
to already stored sections in our memory. The storage process is the formation of
associations between learning impulses and the long-term memory contents. For
instance, the organization of a complex material makes its storage simpler.
Grouping vocabulary using certain criteria with regard to its content or phonetics
can also help. There are similar options for the recalling process, reducing its
demands and using external impulses-guidelines, which may be verbal or visual.
3.2. 3.0 learning and the extended 70:20:10 framework
The integrated, interactive environment is a key element of 3.0 learning model,
based on the concept of emergent learning,‖ which means that we create new
knowledge continuously as we interact with a number of people and resources.‖
(Taylor, 2011) In emergent learning the learners organize and determine both the
process and to some extent the learning destinations, both of which are
unpredictable.‖ (Williams , et al. 2011).
Figure 10 shows how the 3.0 learning model interaction pattern differs from
previous models 1.0 and 2.0.

Figure 10. Learning types
Source: Pimentel, M. , Learning 3.0 – Re-learning to Learn using
the Learning Canvas, (2016)
https://elabor8.com.au/learning -3-0-re-learning-to-learn-using-thelearning-canvas/ (2 July 2017)
Aberdeen Group did more research on 3.0 learning and extended the 70:20:10
framework. The traditional 70:20:10 model divides sources of learning into 3
categories: 70% - experienced based, 20% - coaching, developing through others,
10% - formal learning. The researchers broke down social category into 2 different
compounds: referential and relational. Referential refers to the prior conception of
learning from others. Relational takes place in a social context, through
participation in activities (on or off – line), collaboration, is relationship-based
(Figure 11). However, these elements should not be thought of as a separate one.
Actually they are interdependent and their proportions are defined by the
environment the learning happens.
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3.0 learning encourages integration of formal and social learning through social
learning management systems (LMS). It stresses value of user-created video
content, social learning via online social networking, blogs, and wikis.
The modalities of 3.0 learning model include gamification, micro-learning,
simulation/role play.
Gamification applies game mechanism to non-game context to teach new or
enhance present behaviours.
Micro-learning makes learning tolerable as it delivers short but targeted content to
the learner to elaborate on within 4 minutes.

Figure 11. The new 70:20:10 framework
Source: Aberdeen Group, 2015, The New 70: 20:10 - The Changing
Face of Learning, www.aberdeengroup.com
Simulation/role-playing develops decision making and strategic planning skills and
collaboration through creating the risk-free environment where the student deals
with workplace like or life like situation.
3.3. Technologically integrated learning environment
Neurodidactics emphasizes the importance of the environment for learning process.
For iGen this learning environment should be technologically integrated to
optimize and maximize social interactions if it is to feel natural.
Technology integration means using technology to support new models of learning,
including opportunities for students to collaborate and construct knowledge
(Protheroe, 2005).
The social learning platforms can organize learning environment in a way that
students can create and share the content. They support learner to progress, give
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opportunities to practice rich conversations and reflect on their achievements. The
platforms can also serve as the repositories for that knowledge.
Learning through many and varied methods including just-on-time, social and
informal learning provides student with the diverse spectrum of learning
experience and create learning opportunities and content which is accessible,
targeted and continuous.
Docebo Company developed the four stage model of technology-enhanced
70:20:10 learning, which is to learn, coach and share the knowledge.
Here‘s an example of instructions for activities to perform at a given stage:
1. RECORD & UPLOAD
- capture a video (for example, recording a new procedure) by using mobile
recording devices such as smartphones, wearable devices
- upload that video to a ―Knowledge Hub‖ using mobile or desktop devices.
2. DISTRIBUTE
- categorize and tag the content (the video) to share it within the organization
through the appropriate channels, e.g.: a Knowledge Library, Learning Object
within a course, CMS etc.
3. PEER REVIEW VALIDATION
- peers validate the uploaded video through a peer review process, which ensures
that the content is trustworthy and valuable, for example, for employees required to
perform similar tasks.
- edit, curate (with notes or tooltips) and made available for publishing in a
Knowledge Library.
4. SOCIAL & COACHING
- peers may engage the ‗experts‘ (SMEs, or subject matter experts) and ask
questions about the content,
- or, they can also be coached on the topic to improve their understanding and
ability to perform.
Integration is defined not by the amount or type of technology used, but by how
and why it is used.
Research institutions recommend tools for technology integration assessment. One
of them is Levels of Technology Assessment (LoTi). LoTi instrument measures
eight specific stages of technology implementation: Awareness, Exploration,
Infusion, Mechanical Integration, Routine Integration, Expansion, and Refinement.
The idea behind the LoTi framework is that teachers will progress from low levels
of technology integration, which are teacher-centred, to higher levels of use, which
are learner centred (Summaka, et al., 2010) (Figure 12).
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While building a successful learning strategy no matter if for one class or a long
course and implementing any ICT tools, the basic thing is to understand the end
user/ student. Different learners respond differently to digital learning, they
demonstrate different learning styles and preferences. Learning materials should
also be designed for specific media and adapted to organizational competencies.

Figure 12 . Levels of Technology Implementation (LoTi)
Source: Sine P., 2008 , From 20 t h Century Instruction to 21 s t
Century Learning, Office of Information technology, University of
Delaware, USA;https://www.s lideshare.net/psine/from -20thcentury-instruction-to-21st-century-learningpresentation?next_slideshow=2 , (2 July 2017 )

CONCLUSION
Development of new technology creates new social, technological, demographic
and environmental trends are dramatically changing the structure and functioning
of the society to create knowledge society. This society is defined by the effective
use of knowledge, which means ability to establish connection with knowledge
through the network of integral communicative structures. The social network is
growing in an unbounded (exponential) manner, which lead to collapse. This
collapse may be avoided by innovations that help to jump to the next curve.
Thus, the society needs a particular set of skills (capabilities) both to function in
automated environment and create innovations. These are called intrinsically
human (cognitive) skills, and can be classified from different perspectives,
academic or business one. The research in neuroscience and neurodidactics led to
new concepts about functioning of the human brain. We need to learn and we do
so, not single skills in a hierarchical order but practice and master rather a wide
spectrum of different skills to perform even simple automated tasks working with
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robots in factory or complex ones like elaborating on business strategy. This
performance is controlled by brain functions which are not exclusively located in
specific brain areas acting independently (the right or left hemisphere). The
research based concepts of the holistic, synchronized and network structured
functioning of the brain gave foundations for the author‘ attempt to suggest another
perspective and classify (build up) the sets of skills by the Bresslor and Menon‘s
large-scale function networks of the brain: default, salience and central-executive.
Neuroscience provides also theoretical and practical base for the educational model
putting emphasis on integrated and interactive, relaxed leaning environment for
iGen. 3.0 learning and the new 70:20:10 framework encourage integration of
formal and social learning through LMS and ICT tools. This technological
integration should be defined by how and why it is used, and how student centred it
is. This can be measured with specially designed tools like LoTi measurement tool.
Mastering the defined skills in a well-organized learning environment should
ensure that the knowledge society will move successfully to another stage of
development – wisdom stage.
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Abstract: The paper is aimed to shed the light upon problems of designing the
content and syllabus of the course “Internet Technologies in Translation”. By the
method of the literature review the study discusses several research questions
concerning the key competences of the effective translator, market demands to
translators to perform professionally applying ICT tools, milestones in developing
technologies for the purposes of the professional translation, enhancing digital
competences of the pre-service translators in the context of the formal education.
Based on the analysis of the recent publications and successful practices of other
institutions the tentative syllabus is designed and presented in the paper. The
conclusion of the article discusses solutions for the research questions as
recommendations for defining the content and designing the course aimed to
develop digital competences of pre-service translators.
Keywords: translator‘s key competences, digital competence, syllabus, ICT tools
in translation, Internet technologies in translation.

INTRODUCTION
ICT have already firmly placed themselves in each area of our everyday and
professional lives. Translation is not an exception in a view of the rapid
development of applications which facilitate conveying a message from one
language to another.
While translation ICT tools are numerous and an indispensable part of the Internet
users‘ routine all round the world, the problem of ICT tools in the professional
translation remains to be under the discussion due to the requirements to correlate
real professional needs of translators, translation competences and ICT advances
which have been developed of the purposes of translation (e.g. translation project
management, text analysis) and market demands.
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In usual practice the usage of ICT tools for different professional purposes are not
commonly and systematically taught within the professional training programs, and
the acquittance with ICT tools and their implementation into the professional
routine often occur through informal exchange of information and experience
among colleagues, or when facing the urgency to solve some professional tasks
with certain technology. As a result, the implementation of ICT tools carries quite a
chaotic character that can affect the quality of performance and cause the rigidness
in the professional strategies when coping with the text and its translation.
Considering the circumstances, the implementation of the course ―Internet
Technologies in Translation‖ in the program of training translators is of special
need in order to systematise students‘ ideas about ICT and computer-assisted
translation (CAT) and empower them with the knowledge and skills of selecting
and using ICT tools to perform in the profession effectively.
Regarding the actuality of the topic the paper deals with the problems of designing
the content and the syllabus of the course ―Internet Technologies in Translation‖
which is going to be implemented in the undergraduate program of training preservice translators.
In developing the content of the course the main reference is to the translators‘ key
competences and challenges which they have to deal with in their professional life.
Together with that the analysis of the ICT advances in the area of translation is
presented with the correlation to the market demands which are put forward to the
translators to perform effectively in the modern globalised and ICT-enhanced
working environment.
The study is conducted with the application of the literature review methods
concerning the problems of a) the translators‘ key competences and the role of the
digital competence in the system of the required literacies; b) development of
technology in the area of translation and its effects on the specifics of the
profession; c) the market requirements to translation and translators, ICT tools in
the translators‘ professional routine, d) contents of the translators‘ training
programs regarding the development of the digital competences of pre-service
translators, appropriate teaching methods.
The speculations based on the findings from the literature allows to develop ideas
of how to overcome the gaps between the market demands, required translation
competences, ICT advances and current practices in the area of translation. Based
on the research conducted, the syllabus is laid out in the complexity of the aims,
content, learning outcomes, and methods of teaching.
The research questions of the study include:
1) What are the key competences of the professional translator nowadays?
2) What are the market demands to translators to perform professionally applying
ICT tools?
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3) What are the milestones in developing technologies for the purposes of the
professional translation?
4) How is the digital competence of the pre-service translators developed in the
context of the formal education?
5) What are the key issues to be taught, discussed, and acquired within the course
―Internet Technologies in Translation‖ in order to prepare pre-service
translators for the market demands?
6) What methods of teaching should be applied in the course ―Internet
Technologies in Translation‖ to facilitate developing required digital
competences?

1. TRANSLATOR’S KEY COMPETENCES AND ICT ADVANCES
1.1 Digital Competences in the System of the Translator’s Professional
Competence
1.1.1 Translator’s Key Competences in Focus
Translation is a complex activity which involves knowledge of many fields, no
matter what type of translation it belongs to, there are two phases: comprehension
and presentation (Qingj un L., et al. 2012).
The problems of the translator‘s key competences are widely discussed nowadays
and approaches to define the content of the translation competences vary to great
extent. As Pym (2012) mentions, most of the currently dominant models of
―translation competence‖ are multi-componential. An important example is the
model developed for the European Masters in Translation (EMT), where it is
argued that the ―translation service provider‖ (since this mostly concerns marketoriented technical translation) needs:
• competence in business (―service provision‖),
• languages,
• subject matter (―thematic‖),
• text linguistics and sociolinguistics (―intercultural‖),
• documentation (―information mining‖), and
• technologies (―technological‖) (Pym, 2012).
Al-Hadithy (2015) argues for supporting Tan‘s model (2008) which focuses on the
―person-oriented‖ approach to the translator‘ competency and training a translator
as a ‗whole person‘. Tan‘s fundamental sub-competences integrate to create a
―whole-person‖ in the translation student including: cognitive competence,
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communicative competence in the relevant language pairs on the linguistic level,
communicative competence in the relevant language pairs on the pragmatic level,
transfer competence, technological competence, and instrumental competence. As
Al-Hadithy (2015) states, the whole-person translator competence concept is
inspired by the whole-person education which aims to make students develop
cognitively, intellectually, technologically, psychologically, and physiologically:
―During the various stages of their tertiary translation education, they grow as
translators/translation specialists in their cognitive competence, bilingual
communicative competence, transfer competence, instrumental competence and
other competences‖ (Tan, 2008; Al-Hadithy, 2015).
To stress upon the thematic component in the translator‘s professional competence
Qingjun L., et al. (2012) argue that usually the difficulties of translation are not
caused by the incomprehensible words, but due to the lack of background
knowledge, especially when translating unfamiliar materials. Considering the
situation when the translator‘s personal knowledge and information may be limited
to interpreting the text properly, the digital competences in abilities to use
effectively reference materials, such as encyclopaedias, dictionaries, etc. can come
in use.
1.1.2 Technology in the Context of the Translator’s Profession Nowadays
The Internet has transformed translation from a paper-based activity to a computerbased activity, as a result of which the market now demands faster, more
competitive and versatile translators (Byrne, 2007; G m ş, 2017). In its turn the
integration of the technology into the translation teaching has changed the way a
translator follows during the translation process, which as a result influenced the
skills expected of them (Odacıoglua & Koktur k, 2015). With the arrival of
CAT (Computer-Assisted Translation) tools such as translation memories,
electronic corpora, terminology databases, translation management systems or
Internet based applications like Nubuto, translators have hugely started benefiting
from these resources even before they finalize the translating process, so have the
translation students.
According to Gil & Pym (2006), translation, like general text production, becomes
more like work with databases, glossaries, and a set of electronic tools, rather than
on complete definitive source texts. Emerging electronic tools that extend human
capacities in certain ways fundamentally affect - 1) communication (the ways
translators communicate with clients, authors, and other translators), 2) memory
(how much information we can retrieve, and how fast), and 3) texts (how texts now
become temporary arrangements of content):
1. Translator-client communications. Via Internet tools, professionals from all
over the world can be in regular contact by email or various forms of instant
messaging. Work can be sent and received electronically, across national and
cultural borders.
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2. Translation memories. Translation memories (TMs) are programs that create
databases of source-text and target-text segments in such a way that the paired
segments can be re-used. These tools are invaluable aids for the translation of
any text that has a high degree of repeated terms and phrases. The memories do
not put translators out of work; they ideally do the boring routine parts of
translation.
3. Hypertexts or ―Texts without ends‖. The way translators work is also being
affected by the nature of the texts. Hypertexts are texts that have automated
cross-references (links) to other documents, which enable the reader to jump
from one text to another. The use of these links means that there is now no clear
beginning or end to texts, and that readings are no longer expected to be linear.
The digital support has radically extended the role of this kind of text. A major
extension can be seen in content management systems. These are computer
programs designed to manage databases comprising ―information chunks‖
(generically known as ―content‖), which are combined and updated to create
several customized texts according to the user‘s needs. The information chunks
are regularly updated and re-labeled. This means that there is no final text, but a
constant flow of updated, rearranged, re-sized and user-adapted provisional texts
based on a large database of content in constant change (Gil & Pym, 2006).
Qingjun L., et al. (2012) note that with the rapid development of Internet and the
swift growth of network information, the network search engine has obtained more
and more favour of translators. With the network technology, the translator can
find related information to get a general understanding of the related subject
through search engines, online encyclopedia, electronic dictionary, online
terminology and online newspapers and magazines. As a result, the translation
quality can be improved by reducing understanding errors.
According to the findings of G m ş (2017), graduates of the translation
departments report on five purposes of using technology in their work: 1) wordprocessing tools to type a translation, 2) Internet to seek information, 3) social
media to remain up-to-date on both global events and progress in the translation
world, 4) technologies to communicate with and exchange information with clients
and colleagues, 5) using specifically translation technologies.
G m ş (2017) notes that graduates employed in more competitive settings, i.e. on
the freelance market and in translation agencies, apply translation technologies
such as CAT tools or translation memories (TMs).
At the same time translators‘ employers/professionals (owner and project managers
of a translation company) argue that the most important requirements of the
translation market today are quality and speed. Translators need translation
technologies and advanced word-processing skills to achieve both speed and
quality to complete a translation task. The employers suggest that every student
planning to be a translator should receive advanced word-processing training to be
able to solve problems when working with different file formats (G m ş, 2017).
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1.2 Development of Technology for the Purposes of Translation: A Brief
Insight into the History of the Problem
According to Esselink (2006), machine translation (MT) is probably the translation
technology with the most sway over the popular imagination. The first serious
attempts to create MT systems date from the late 1940s. However, the early
approaches were based on quite sophisticated concepts of code-breaking, and there
is little evidence that the aim was to produce high-quality output that would be of
immediate use. The main limitations of the day were on the capacity to store and
retrieve huge amounts of lexical, morphological, syntactic and semantic
information. Several generations later, MT is readily available and relatively
functional, MT systems start producing high quality translations in very restricted
contexts. However, it can be achieved by limiting the lexical and grammatical
structures of the source text (controlled language) and fine-tuning the system to
work only with a specific text type. Therefore, it should be stated that machine
translation systems are not replacing human mediators, first of all, because the
prime use of MT is only to locate the texts and fragments requiring human
translation. In order to use MT output professionally, it requires human revision.
The better MT systems work, the more texts will be processed, and the more work
will be created for human translators.
As Esselink (2006) indicates with the introduction of desktop computers in the
1980s, and computer technology slowly started to make its way to users who did
not necessarily have a background in computer programming or engineering. The
shift of computer hardware and software use away from corporate or academic
computing departments to ―normal‖ users‘ desks called for a shift in product
features and functionality. Not only did desktop computer users now need software
that would enable them to do their work more efficiently, but the software also had
to reflect business processes in tune with local standards and habits, including local
language.
Technological changes brought about a series of new terms for the language
industry. Most prominently, from the 1980s the need to translate and adapt
software to new markets led to common use of the term ―localisation‖ rather than
―translation‖(Gil & Pym, 2006). This term has been defined by LISA (the
Localisation Industry Standards Association) as follows: ―Localisation involves
taking a product and making it linguistically and culturally appropriate to the target
locale (country/region and language) where it will be used and sold‖ (Esselink,
2006; Gil & Pym, 2006).
Technology, through the Internet and access to a world-wide market, has played a
major part in the birth of the localization industry. It has made large corporations
aware of cultural details that mainly remained unseen until the end of the 1980s
(Drouin, 2006).
Software publishers increasingly realized that localization was not part of their core
business and should ideally be outsourced to external service providers.
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One of the first companies to realize there was a service offering to be built around
this need was INK, a European translation services network established in 1980.
INK became one of the first companies in the world to offer outsourced
localisation services. In addition to translation into all languages required by
software publishers, this service included localisation engineering and desktop
publishing and, most importantly, the project management of these multilingual
localisation projects. INK was also one of the first companies to create desktop
translation support tools, called the INK TextTools, the first technology
commercially developed to support translators.
In 1987, a German translation company called TRADOS was reselling the INK
TextTools and a year later released TED, the Translation Editor plug-in for
TextTools. Shortly thereafter, TRADOS released the first version of its
Translator‘s Workbench translation memory (TM) product. Throughout the 1990s,
a large number of localisation service providers were born, many of which were
little more than rebranded translation firms (Esselink, 2006).
Apart from localisation, internationalisation refers to the adaptation of products to
support or enable localisation for international markets. Key features of
internationalisation have always been the support of international natural language
character sets, separation of locale-specific features such as translatable strings
from the software code base and the addition of functionality or features specific to
foreign markets. Without internationalisation, localising a product can be very
challenging (Esselink, 2006; Gil, Pym, 2006).
By the end of the 1990s the Internet had changed many things in localisation, such
as the introduction of globalisation management systems (GMS). Riding the dotcom wave, various companies offered revolutionary new ways of managing
translation and localisation projects, storing and publishing multilingual content
and fully automating localisation processes.

Figure 1. Interrelation between globalisation, localisation and translation
Source: after O’ Hagan, 2006
Although this new technology had some impact on existing outsourcing models
and processes in the localisation industry, it became rapidly clear that although a
GMS could be useful for content globalisation programs (for example multilingual
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Web sites), the world of software localisation still required a lot of ―traditional‖
expertise and dedicated teamwork.
With Web sites containing more and more software functionality and software
applications increasingly deploying a Web interface, we can no longer make a clear
distinction between software and content when we discuss localisation. The
traditional definition in which localisation only refers to software applications and
supporting content is no longer valid. Today, even producing a multilingual version
of an on-line support system, e-business portal or knowledge base could be defined
as a localisation project (Esselink, 2006; Gil & Pym, 2006).
Thus, localisation is closely linked to the technology that is enabling new kinds of
content such as computer software and web pages. The content imposes the use of
new technology, i.e. localisation tools, if it is to be localised adequately. This
industrial process was developed more or less independently of traditional
translation and directly in response to market needs (O‘Hagan, 2006).
While Machine Translation (MT) has not yet made a significant contribution to
localisation, tools such as translation memories (TM) and content management
systems have affected the entire workflow in which the translation process has to
fit.
With the connection to the translation memory, the project Translation Memory for
the Acquis Communautaire, DGT-TM, launched by the European Commission in
2007, should be mentioned (DGT -Translation Memor y, 2007). It is publicly
accessible in order to foster the European Commission‘s general effort to support
multilingualism, language diversity and the re-use of Commission information.
According to the description, provided at the official website, DGT‘s Translation
Memory as the extraction of aligned sentences can be used to produce a parallel
multilingual corpus of the European Union‘s legislative documents (Acquis
Communautaire) in 24 EU languages. The aligned translation units have been
provided by the Directorate-General for Translation of the European Commission
by extraction from one of its large shared translation memories in EURAMIS
(European advanced multilingual information system). This memory contains
most, although not all, of the documents which make up the Acquis
Communautaire, as well as some other documents which are not part of the Acquis
(DGT -Translation Memor y, 2007).
1.3 Developing Digital Competences of Pre-Service Translators in the Context
of Formal Education
1.3.1 Programs, Contents and Methods
As Altanero (2006) indicates, academia is often responsive to industry needs. New
curricula now pay more attention to the industry‘s needs for multilingual skills.
According to O‘Hagan (2006), for any students who are hoping to work in a
commercial translation environment, at least an awareness of what localisation
entails is essential. This is not only because students are necessarily going to be
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involved in localisation projects but also because various dimensions of the
localisation model (e.g. translation tools, workflow, etc.) are spreading into the
translation industry in general. So, a certain basic knowledge of localisation is
becoming more and more relevant. Therefore, as O‘Hagan emphasises, at least a
general overview of the localization industry and what localisation entails should
be part of the curriculum for translators. Tools such as TMs and terminology
management systems are becoming widespread in the translation industry as a
whole and therefore should ideally be taught as part of translator programs. On top
of being able to manage these tools, basic computing knowledge is important, such
as different file formats, file management, tags and character sets that are essential
for localisation.
Due to Drouin (2006), we need to familiarise students with the specific challenges
of the new media (software interface, websites, multimedia documents, etc.). This
type of translation has challenges and constraints— mainly the tools used in the
process—just like audiovisual translation or interpretation, which we usually
include in a standard curriculum.
Thus, localisation tools should obviously play an important part in the curriculum.
However, as Drouin (2006) notes, teaching students how to handle specific
localisation tools is not the most important aspect, as these tools and the technical
aspects of the material to be translated continuously evolve. We should help
students understand the capabilities and, more importantly, the limits of such tools.
It is also crucial that they understand when, and in which context, they should or
should not use electronic tools. This view is shared by Bernardini (2004), pointing
that the role of technology is crucial but not that straightforward. Practice in the use
of the latest electronic tool or translation aid should not be considered as a means
toward the educational goals. The educational aims are defined as:
• Awareness, an ability to see through language to the ways in which messages are
mediated and shaped, to construct the meaning and mediate the culture;
• Reflectiveness, a capacity to practice, store and use specific strategies and
procedures involved in translation;
• Resourcefulness, an ability to exploit finite resources indefinitely to cope with
new and unexpected challenges, to acquire new resources autonomously, as the
need arises (Bernardini , 2004).
In the close stream with the positions expressed above is the message of Pym
(2010): ―This is a very basic message that comes from general experience, current
educational philosophies of life-long learning, and the recent history of technology:
whatever tool you learn to use this year will be different, or out-of-date, within two
years or sooner. So students should not learn just one tool step-by-step. They have
to be left to their own devices, as much as possible, so they can experiment and
become adept at picking up a new tool very quickly, relying on intuition, peer
support, online help groups, online tutorials, instruction manuals, and occasionally
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a human instructor to hold their hand when they enter panic mode (the resources
are to be used probably more or less in that order). According to Pym, specific
aspects of this ―learning to learn‖ might include: 1) ability to reduce learning
curves (i.e. learn fast) by locating and processing online resources; 2) ability to
evaluate the suitability of a tool in relation to technical needs and price; 3) ability
to work with peers on the solution of learning problems; 4) ability to evaluate
critically the work process with the tool.
Stressing on the importance of collaboration of education and industry, i.e. theory
and practice, O‘Hagan (2006) notes that the industry can feed vital information
about practice into academia, where the theorisation of practice can take place. In
the long run, theorisation could help practice to advance, as well as help train
people in the most effective manner. The industry needs to obtain immediately
useful graduates, which are adept at the constant changes that face the industry.
The objective in education is to incorporate a long-term view to give students the
ability to cope with changes effectively.
In the line of openness of learning and discussing current methods of training
translators, Al-Hadithy (2015) criticises traditional classrooms, which are
characterised as being teacher-centered, uncreative, rigid, and out of date. Under
these conditions the learner passively absorbs the passed on knowledge rather than
becomes actively engaged in the learning process, learner‘s autonomy and selfconfidence are sapped by this focus on the translation product rather than the
translation process. Referring to the positions of Zhong (2002) and Kiraly (2000),
Al-Hadithy (2015) claims that students are usually trained to be ‗accurate language
facilitators‘ rather than ‗thinking translators‘, the ‗non-thinking‘ teaching
environment shackles them to follow blindly a set of standards and criterions, the
traditional teacher-centered and exercise ridden classroom alone ―cannot equip
translators-in-training with the wide range of professional and interpersonal skills,
knowledge and competence they will need to meet the requirements of an
increasingly demanding language mediation market‖ (Kiraly, 2000; Al Hadithy, 2015).
Considering the methods of assessments, Al-Hadithy (2015) stresses the
importance of rethinking traditional approaches and procedures which focus on the
accuracy of the translation product but to implement and use more broadly the
methods of a learner-centred approach to assessment that incorporates high-order
thinking and life-long learning. Such assessment procedures can include teacher‘s
observation records, student‘s documentation (linguistic and extralinguistic)
records, student self-assessment records, translation diaries (in which the student
keeps a record of the problems encountered, errors, documentation sources used,
time invested, global evaluation of results), online discussion boards to create a
forum of real-time formative feedback.
As Al-Hadithy (2015) notes, many studies on translator education point out that
today‘s translation training programs should go above and beyond improving
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students‘ linguistic-cultural skills, university-trained translators should be equipped
with IT skills, documentation, desktop publishing skills, problem-solving, and
marketing skills.
Analysis of the recent publications dwelling on the educational practices in the area
of localisation and developing digital competences of pre-service translators allows
to highlight strong tendencies for increasing implementation of specially designed
programs and courses in the context of the formal education. As Altanero (2006)
mentioned, from practically no programs in 1995, there are now many institutions
offering courses on localisation, primarily in North America and Europe. As the
core of localisation revolves around language, translation and international
business, institutions specialising in such areas have integrated localisation topics
into their language curricula. Although the focus is still on translation, from the
second year onwards localisation is explored in greater detail, alongside pure
translation issues and in all translation courses and assignments. Students are
trained in specific translation techniques for localisation and become familiar with
a number of software applications.
Due to O‘Hagan (2006), in the case of Dublin City University, Software
Localisation is offered in the second semester as an optional module for Graduate
Diploma/MA in Translation Studies course. The backgrounds of the students in this
course are varied in terms of professional experience, which is reflected in their
computing skills as well as knowledge of translation. However, a Translation
Technology module is compulsory and is taught in the first semester. This formula
seems to work well, as the students who take the Software Localisation module are
those who have particular interest in localisation. They may consider they are able
to cope with its technical aspects because they have previously done the
Translation Technology module, which touches on some generic aspects of
localisation.
Drouin (2006) notes that in the University of Montreal there are two localisation
programs, one at the graduate level, the other at the undergraduate level. The
graduate program is targeted at translators who want to acquire good knowledge of
what localisation is and what it involves. The undergraduate program is geared
towards people who have been trained in translation, computer sciences or project
management. There is a core group of classes in which students with different
backgrounds learn to work together.
It is also stressed that the biggest challenge for the institution is obtaining
localisation tools to train the students. The tools are expensive and budgets tend to
be very small. In the University of Montreal the solution was found through
establishing relationships with small vendors of localisation tools than with the
well-established ones. In this way the vendors save money by not providing
training institutions with their technology, but the university students, who once
they hit the market, would want to keep using the tools on which they had been
trained (Drouin, 2006).
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In this respect the initiative ―Translate Online‖ provided by the European
Commission should be mentioned as well (Translate Online, 2016). MT@EC is an
online machine translation service provided by the European Commission (EC). If
one works in public administration in an EU country, Iceland or Norway, or in an
EU institution or agency, they can use this product free of charge until the end of
2020. Apart from individual users, the MT service is also available to EC
information systems and online services. The features of the product are 1) high
security - all data processed by the system stay within the Commission's firewalls
and can't be seen by outsiders; 2) translating from and into any official EU
language; 3) working best with texts on EU-related matters; 4) free of charge.
eTranslation is officially launching on 15 November 2017.
Considering the ways of integrating localisation into the translator training
program, Austermuhl (2006) focuses on three areas (Figure 2).

Figure 2. Integrating localisation - General Approach
Source: after Austermuhl, 2006
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1. Translation for localisation, takes place within traditional translation practice
classes and focuses on software and website localisation.
2. The second type deals with electronic tools for translators.
3. The third part of the general approach on introducing localisation regards
seminars dealing with theoretical issues of localisation, e.g. workflow analyses,
text typologies or translational constraints derived from, for example, the use of
content management systems, translation memories, or localisation tools.
One of the goals of these more theory-oriented courses is to find ways of applying
existing translation studies paradigms (for example kopos theory or Holzntt ri‘s Theory of Translational Action) to localisation. Courses in the theory
part of the model also deal with issues of internationalisation (Austermuhl ,
2006).
While researchers from the European countries and USA report on significant
advances in the area of teaching localisation and developing digital competences of
translators in the context of the university education, the findings y G m ş
(2017), based on the research in Turkey, demonstrate different situation. Thus,
according to the study on training translators to meet needs for the market in
Turkey, recent and older graduates of the translation departments are not
completely satisfied with the provision of the technological training at their
departments. The complains concern the following issues:
1) the lack of computer laboratories (noted by older generations of graduate);
2) technology-related knowledge was limited to the knowledge of the instructors,
no systematic training on technology was offered;
3) they needed to acquire basic technology skills during the training in order to
enter the market more confidently and not to waste time gaining basic skills
after being employed, - employers or colleagues in the work place are usually
reluctant to help novice translators learn these skills (G m ş, 2017).
Considering the issues mentioned, G m ş (2017) notes that a four-year training
program may not guarantee the inclusion of the technological component in the
curriculum of the translator training program, due to lack of competent trainers or
time constraints related to the curriculum. However, trainers should at least inform
students that this is one of the main requirements of the modern translation market.
At the same time it is stated that translator-training programs are expected to teach
the basics of translation-specific technologies, including translation memories and
terminology management software. They can also teach how to make effective use
of the Internet in the translation process and for secondary purposes such as
seeking work, communicating with colleagues or self-improvement through online
programs.
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2. DESIGNING THE SYLLABUS OF THE COURSE “ICT IN
TRANSLATION”
Considering findings, ideas, and recommendations of the recent publication, the
tentative syllabus of the course ―Internet Technologies in Translation‖ can be
presented as in Table 1.
Course
Description

―Internet Technologies in Translation‖ is an elective course
for the fourth year students of the undergraduate program of
the department ―Translation and Interpreting‖. The course is
delivered during the autumn and spring terms. The main aim
of the course is to develop digital competences of pre-service
translators in the context of their professional area.
The course is designed as a combination of theory and
practice in order to develop abilities:
1)
to learn and translate by locating and processing
online resources;
2)
to evaluate the suitability of the ICT tool in relation to
professional needs and price;
3)
to work with peers on the solution of learning
problems;
4)
to evaluate critically the translation process with the
application of ICT tool.

Course
Organisation

The course is going to be delivered in two parts - ―Internet
Technologies in Translation I‖ (the autumn term) and
―Internet Technologies in Translation II‖ (the spring term).
Both terms last approximately for 14 - 15 weeks including
weeks of the midterm and final examination. The classes are
given 3 hours per week.

Course
Learning
Outcomes

By the end of this course students are expected to know:
•
basic terminology of the course and operate it when
discussing related issues;
•
place and role of the digital competences in their
profession;
•
how technologies have been developing through time
to meet the needs of professional translation;
•
what is internationalisation and localisation;
•
the role of culture and strategies of localising the
product according to the cultural context;
•
how to localise websites, software, and other products
which require localisation when entering the market;
•
how to manage translation project;
•
specifics of freelancing in translation.
Students will be able to:
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•
test, evaluate and analyse ICT tools for different
professional purposes;
•
apply ICT tools effectively to facilitate translation
and speed up the process;
•
use ICT tools for effective professional
communication.
Students will get skills in:
•
managing translation memories;
•
applying tools of machine translation;
•
using electronic corpora for translation purposes;
•
using ICT tools for processing texts of different
formats;
•
managing the tools of terminology mining and
terminology databases;
•
managing translation projects;
•
applying social media for professional purposes.
Methods of
Teaching

Methods of teaching within the course are purposed to
reinforce student-centeredness of learning, by constructing
dialogical and interactive learning environment. Interactivity
and constructive knowledge formation are going to be
organised in the following strata:
1.
Peers interactivity. By the fourth year of the
university education and being exposed to translation as a
process and a professional activity, the students are expected
to have certain level of the digital literacies together with the
experience of using ICT tools for translation purposes.
Therefore, it is intended to provide opportunities for the
students to share their experiences with peers, learning from
each other and preparing to learn about new ideas and
practices in the area of ICT tools for translation.
2.
Lecturer-students interactivity. Theoretical material is
going to be provided in a form of interactive lectures which
implies discussion of technological advances and professional
challenges in the area of translation, testing ideas and
theoretical assumptions through interacting with ICT
technologies and professional communities.
3.
Technological interactivity. The students are
supposed to interact with ICT tools by testing and evaluating
their capacities and specifics in solving professional tasks of
translation. While practically interacting with several ICT
tools designed to solve the same or similar tasks, the students
will gain skills of managing the tools together with the skills
of the critical analysis of the ICT technologies on their
applicability and appropriateness to solve certain types of
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problems in order to be able in to find the best decision
among the existing varieties.
4.
Interactivity with the professional communities and
markets of the translation services. In order to gain a broader
idea of the real market demands, specifics of the professional
communities functioning, and to develop a sense of the place
of ICT technologies in the real professional settings, it is
intended to provide the students with the opportunities of
interacting with translation experts, translation managers, and
other translation stakeholders via organising project works
and mini case studies.
Learning
Environment
and Means of
Communication

The main learning environment is face-to-face teaching,
enhanced with the computer equipment and Internet
connection for demonstrations of ICT tools functioning,
practicing and evaluating them. The interaction with outer
communities is supposed to be conducted via social media
tools and professional forums for the purposes of the project
works and mini case studies. The classroom interactivity is
going to be reinforced with the interactivity through emailing
and establishing online group in one of the social media tools
according to the choice of the classroom participants.

Project Works
and Case
Studies

The topics and specific aims of the project work and case
studies are going to be conditioned by the content of the
course, level of the students‘ digital literacies, and learning
needs. In the most general terms the project work is going to
be targeted to the following problems:
•
Localisation: comparing websites / advertisements /
goods / services / etc in English and Turkish in order to find
out strategies of localising the product;
•
Language Corpora: How it can be used for the
purposes of translation? (research on language items,
translation solutions, translation analysis, etc);
•
ICT tools in professional translation: Which ICT
tools are the most favourable among in-service translators in
different subject areas?
•
Analysing capabilities of ICT tools: Comparing and
evaluating similar ICT tools designed to solve the same
translation problems, defining plusses and minuses in their
functioning;
•
Terminology databases: How are they applied? What
is their place in the real professional world of translators?
•
ICT tools in managing a professional translation
project: Which tools are applied? How do they function?
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Which tools are dominating in the market?
•
Demands and expectations of the market: What are
the requirements of the employers to translators and
interpreters? What is the place of the ICT competences in the
whole system of expectations and demands?
•
Social media tools in translation: How social media is
used by professional translators? What tools are the most
preferable? What are the purposes of applying social media
tools? What are the most effective strategies of managing
social media tools to reach professional purposes?, etc
Evaluation

The evaluation of the course is intended to be a combination
of the formative and summative approaches. The students are
going to have midterm and final exams in a form of tests to
evaluate their knowledge of the subject. Together with that
they are going to be evaluated on their participation in the
classroom discussions, fulfilment of the project work and
case studies, and other activities which will be developed due
to the learning needs.
TENTATIVE COURSE CALENDER

Week

Autumn Term: Topics

1

Introduction to Course I: Syllabus Overview

2

Digital Competences in the System of the Translator‘s
Professional Competence

3

Development of the Translation Technologies and Modern
Advances

4

Internalisation, Intercultural Communication and Internet
Technologies

5

Translation and Localisation

6

Overview Discussion

7

Midterm Exam

8

Computer Basics

9

Localisation Tools

10

Machine-Based Translation

11

ICT tools of processing the text
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12

ICT tools of processing video and audio texts

13

Translation Memories

14

Overview Discussion
Final Exam
Spring Term: Topics

1

Introduction to Course II: Syllabus Overview

2

Electronic Corpora

3

Terminology Mining

4

Terminology Management

5

ICT tools in Managing a Translation Project

6

Overview Discussion

7

Midterm Exam

8

Website Localisation

9

Software Localisation

10

Advertisement Localisation

11

Freelancing in Translation

12

ICT tools in professional translators‘ communication

13

Social Media in Profession of a Translator

14

Overview Discussion
Final Exam
Source: Own work

CONCLUSION
Based on the analysis of the recent publications and considerations on designing
the syllabus of the course ―Internet Technologies in Translation‖ it is possible to
conclude the following:
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1. Despite the diversity of the approaches to defining the content of the translator‘s
key competences the common issues for the most of the studies are highlighting
the necessity to train translators according to the needs of the market, and
stressing that the professional translator‘s competences reach beyond the
language proficiency and include thematic, cultural, social and managerial
components. The indispensable part of the translator‘s professional competence
is the digital competence which cover abilities not only to use some ICT tools to
facilitate translation but to be able to evaluate ICT applications in order to find
the most effective decision concerning the requirements to translation and
available means.
2. The market of nowadays require from translators quality and speed together
with an ability to respond to the customers‘ needs for different types of
translation. It implies flexibility and openness to life-learning in order to be able
to follow the pace of the technological advances and changes at market. The
context of professional translation require mostly skills: 1) to operate wordprocessing tools to type a translation, 2) to seek and critically process
information on the Internet, 4) to remain up-to-date on both global events and
progress in the translation world through social media, 5) to operate
technologies for communication and exchange information with clients and
colleagues, 6) to use effectively specific translation technologies.
3. The milestones in developing technologies for the purposes of the professional
translation can be presented as a chain of the events and processes: machine
translation in the 1940s - introduction of desktop computers in the 1980s and
development of CAT tools - localisation of software - availability of the Internet
and localisation bringing to internationalisation - networking and hypertexts translation databases and other Internet-based technologies.
4. The formal education put considerable efforts to meet the needs of the market
concerning the skills and competences of translators to function effectively.
Translators training programs include courses designed to develop necessary
technical skills and digital competences of pre-service translators. Though the
endeavours of academicians are accompanied with certain problems, among
them: 1) scarcity of the computer equipment, 2) unavailability of ICT tools for
practicing due to their high costs, 3) lack of the required digital competences
among instructors and their inability to teach recent trends in the area of
translation technologies, 4) scarcity of the course hours for developing digital
competences among students till the required level, 5) rather theorising than
practicing with ICT tools; etc.
5. The content of the course aimed to develop digital competences for the
professional purposes of the translators should reflect on the market demands,
competences required for the professional translator to perform effectively at
work, successful education practices of other institutions and modern
technological advances. Due to the rapid changes at the market of ICT tools the
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course should not target the skills of operating specific tools but to develop
students‘ abilities: 1) to learn and translate by locating and processing online
resources; 2) to evaluate the suitability of the ICT tool in relation to professional
needs and price; 3) to work with peers on the solution of learning problems; and
8) to evaluate critically the translation process with the application of ICT tool.
6. The teaching methods in the course designed to develop digital competences of
pre-service translators should follow the principles of student-cantered learning,
providing opportunities for different types of interaction within the class and
with the outside communities in order to facilitate social construction of targeted
knowledge and skills.
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Abstract: The Web environment provides its users with a large variety of tools
which can play a significant role in both learning and teaching a new language,
including all of its components, such as pronunciation, lexical items, and
grammatical structures. Certain websites and applications offer a number of
opportunities for language teachers (in terms of content creation and
implementation), as well as for language learners (to support the individual
learning process). The aim of this paper is to analyse and describe selected online
tools that can be used in order to enhance multilingual competence among students
learning French as their second foreign language after English.
Keywords: language competence, multilingualism, cross-linguistic influence, new
technologies, e-learning

INTRODUCTION
The development of new information and communication technologies has made
an impact on practically every sphere of contemporary human activity. Needless to
say, it has also influenced the language teaching-learning process in which modern
educational technologies (in the broad sense of this term) are becoming more and
more widespread. Therefore, it comes as no surprise that this kind of support is
likely to be appreciated by all the actors of the didactic process. Both teachers and
students are increasingly willing to use the Internet and multimedia devices at
various stages of language training, as well as to apply them when trying to
accomplish different linguistic and communicational goals. These may include,
among others, the improvement of language skills affected by context- or learnerdependent problems during the acquisition of a new language system. In practice,
the language system in question can be the learner’s first or subsequent foreign
language, which (as it has been demonstrated by research revolving around
multilingualism) may entail certain more or less apparent differences in
acquisition. The purpose of this paper is to explore the possible use of new
technologies in order to overcome specific difficulties faced by second/subsequent
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language learners (or, in other words, to develop their multilingual competence),
with a particular focus on the process of teaching-learning French as a third
language after English in the academic context. To avoid confusion, in the
following sections the term third language (L3) will be used in reference to the
language acquired after the native language (L1) and the first foreign language
(L2).

1. THE QUESTION OF MULTILINGUALISM IN THE CONTEXT
OF RESEARCH ON FOREIGN LANGUAGE DIDACTICS
1.1 Multilingualism and multiculturalism
Nowadays, the ability to communicate in foreign languages is one of the most
fundamental skills expected from prospective employees. What is more, employers
tend to hunt for candidates who are fluent not in one, but in at least two foreign
languages. In addition, certain geopolitical factors (such as, for example, open
borders and favourable immigration policy undertaken so far by a number of
governments) have fostered different kinds of cross-linguistic and cross-cultural
contacts that have taken place over the last few decades. As a consequence,
multilingualism has become a clear desideratum for the contemporary language
policy promoted at the institutional level by the Council of Europe or, for instance,
by the authors of the Common European Framework of reference for language
learning, teaching and assessment. As it is observed by Zygierewicz , the members
of the European Commission recognise multilingualism as one of the most
significant European values, on the one hand defined as “the knowledge of a
number of languages”, and on the other as “the co-existence of different language
communities in a given area” (2010:5). However, Cenoz and Gorter (2013, cited by
Pawlak, 2016) note that the phenomenon of multilingualism can be understood in
several different ways, depending on three major factors: its individual and social
dimensions, the number of languages known or taught to a given person, and the
level of proficiency in these.
Multilingualism and multiculturalism (mutually completive and practically
inseparable) constitute a major area of interest within the field of modern language
didactics, and, as a result, they are frequently described and analysed from various
points of view: linguistic, psychological, sociocultural, and even neurobiological
(cf. Mackiewicz, 2005; Widła, 2007, Chłopek, 2011). The following part of
this paper moves on to address the phenomenon in question in the context of crosslinguistic influence.
1.2 Cross-linguistic influence in third/subsequent language learning/teaching
When one takes into account its specific and multidimensional nature, the
development of multilingual competence (or linguistic multicompetence) is without
a shade of doubt one of the most striking challenges faced by language didactics. It
cannot be denied that the process of learning a third/subsequent language differs
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from the acquisition of a first foreign language (L2). Prior linguistic knowledge has
a significant impact on the acquisition and development of further language
systems. In the subject literature, this phenomenon is most frequently referred to
as cross-linguistic influence or language transfer, even though certain specialists do
not claim these terms to be perfect synonyms, the first one being considered as
hyperonymous to the other (cf. Chłopek, 2011). However, terminological
discrepancies (interesting as they may seem) are beyond the scope of this paper, in
which for reasons of clarity both terms will be used interchangeably.
From a theoretical point of view, cross-linguistic influence can be defined as any
kind of “interaction between (at least) one language (interlanguage) and any other
language (interlanguage)” which, depending on the speaker’s intention or the lack
of it, may be conscious or unconscious (unintentional; Chłopek, 2011:141).
Moreover, depending on the direction of the influence, it is possible to distinguish
proactive transfer (from previously acquired languages to those being acquired at
the moment) and retroactive transfer (the opposite situation, cf. Komorowska,
1980).
Cross-linguistic influence can be both positive and negative in nature. It is said to
be positive when previously mastered language skills facilitate the acquisition of a
new language system, and negative – when they constitute some kind of obstacle to
the successful acquisition of further language skills (cf. Cuq, 2003). It has to be
stressed that there is a growing body of literature devoted to negative transfer,
which, since the apparition of contrastive studies, has been referred to as
interference (cf. Widła, 1999).

Figure 1. Possible interlingual influences in a trilingual person’s mind. The
scheme does not take into account the fact that certain languages could have
been acquired simultaneously.
Source: own work based on Chłopek, 2011.
Both kinds of language transfer (positive and negative) can be interlingual (when
two or more language systems interact with one another), but also intralingual
(when transfer appears within a single language system; Arabski , 2007).
Numerous observations have indicated that the latter case is not as rare as it may
seem, especially in the context of learning a new language, when newly acquired
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rules are constantly influenced not only by previously learnt languages, but also by
certain rules of the very language (interlanguage) whose acquisition is in progress
(cf. Półtorak, 2015).
It is also worth mentioning that the nature of cross-linguistic influence can be
determined by a whole variety of factors, including formal/genetic relationship
between given languages, the level of proficiency in them, their level of activation,
their status, as well as the methods, context and order of acquisition.
To conclude, taking into consideration the previously mentioned elements, which
are likely to have a strong impact the nature of cross-linguistic influence, the
process of learning a third/subsequent language is highly individualised.
Particularly in the initial phase it can (but does not have to) be reflected in the
speed of acquisition, as well as in the progress of its particular stages. This may
require the use of additional, context-adapted exercises, enabling the learner to
practise new structures and to concentrate on the most problematic
communicational and linguistic units at different levels of language competence.
Standard in-class sessions do not always facilitate the task because of various
organisational and curricular constraints. This is why the widely understood elearning tools, if properly selected and adapted, are likely to constitute a possible
solution to certain problems generated by this kind of obstacles.

2. THE USE OF DISTANCE LEARNING TOOLS IN THE PROCESS
OF THIRD LANGUAGE TEACHING/LEARNING
2.1 Theoretical framework
Since the apparition of the first computer applications and Skinner’s teaching
machines, new technologies have been systematically evolving and gradually
broadening the repertoire of proposed language learning-teaching methods and
techniques. At present, it can be stated that the Internet and multimedia devices
constitute significant elements of the didactic process, during which they may serve
multiple functions (see for example Mangenot, Louveau, 2006; Półtorak,
2008; Ollivier, Puren, 2011). What is more, the immense variety of tools
available provides teachers and learners with practically unlimited possibilities of
application in language training, offering them both ready-made solutions (such as
series of interactive exercises) and toolkits allowing each user to create their own
multimedia didactic content (e.g. self-prepared e-learning courses and modules).
In the lines that follow, we shall examine the possible use of new technologies in
the process of third language learning-teaching. The context of learning-teaching
French as a third/subsequent language after English will act as a point or reference
for our analysis. The emphasis will be put on selected online applications, taking
into account their accessibility, multifunctionality, diversity and adaptability to
various contexts. Our purpose is to demonstrate how certain distance learning tools
could be employed in order to consolidate newly acquired language structures, as
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well as to eliminate certain difficulties that are likely to appear at the initial stages
of learning French.

3. A SURVEY OF SELECTED DISTANCE LEARNING TOOLS FOR
FRENCH TEACHERS AND LEARNERS
3.1 Pronunciation
3.1.1 FrenchPod101.com
FrenchPod101.com is a distance learning course for English-speaking French
learners at all levels. After having completed the registration process, the user
chooses one of the four levels available: absolute beginner, beginner, intermediate
or advanced. Although the toolset is based on paid services, it offers a free sevenday trial in order to enable the learner to compare different learning plans and
choose the one that they consider the most appropriate. Among the large variety of
didactic materials (including culture classes, vocabulary lessons, and grammar
notes) it includes a well-developed introductive part with a section entirely devoted
to the most pertinent aspects of French pronunciation: vowels, consonants, accent,
silent letters and final letters, liaisons, and French rhythm.

Figure 2. Phonological contrasts with recordings and English translations.
The microphone icon allows the user to record their voice.
Source: https://www.frenchpod101.co m/2010/11/22/pronunciation 1-french-vowels/
Each sub-section contains an audio lesson recorded by an English speaker and a
native French speaker who, in form of a dialogue, describe the most important
grammatical notions, including numerous comparisons between French and
English pronunciation (taking into account the fact that the course is addresses to
English-speaking learners). Lessons include phonological contrasts which may be
considered difficult by English speakers, accompanied by recordings that can be
played at a lower speed. The site also offers a voice recording tool allowing the
user to compare their pronunciation to this of a native French speaker. Along with
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listening to the podcast, the learner can read a full lesson transcript. Taking into
consideration the fact that both English and French phonological systems are more
vowel-dominated than the Polish one, the pronunciation section can also be found
useful by Polish native speakers who, having already mastered English, are
learning French as their third language. The tool can be recommended by teachers
in order to motivate their students to successful error correction and selfassessment in terms of French pronunciation. Moreover, the difficulties highlighted
by the authors of the course could (and even should) be emphasised when teaching
French after English, as they may underlie numerous pronunciation mistakes
stemming from cross-linguistic influence between the second and the third
language.
3.1.2 French Spanish Online: Learn French with Pascal
Learn French with Pascal is a free-of-charge series of distance learning courses,
available in several languages (including English) addressed mainly to beginners. It
contains two sections devoted to pronunciation: Basic French with Recorder and
Pronunciation Tips. The first one contains a number of rudimentary French lexical
elements (such as greetings and numbers). They are pronounced by a native
speaker, and their use is explained by means of multimedia presentations. Like in
the case of the previously described tool, the learner can record their voice, then
play it and compare it to the professional recording. The presentations include short
notes comparing English and French pronunciation of selected items. The content,
addressed mainly to absolute beginners, is highly interactive and seems reasonable
to be used in the individual learning process.

Figure 3. French for Beginners – basic words and pronunciation notes.
Source: https://www.frenchspanishonline.com/learn/hello -infrench.html
The part called Pronunciation Tips is divided into thematic sections devoted to the
pronunciation of selected grammatical and lexical items. Each lesson is presented
in English by a native French speaker (Pascal, the author of the course) in a
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YouTube video embedded into the website and accompanied by notes,
emphasising the most important rules and aspects to be remembered. The videos
focus on some more particular aspects of French pronunciation, such as the
pronunciation of the future tense forms (future simple), possessives and the liaison.
This allows the learner to avoid certain mistakes whose source may lie in the
influence of the English language, which is often very difficult to notice. Frequent
mistakes are enumerated and described. Moreover, the author also concentrates on
everyday speech, comparing the neat, formal pronunciation to more current forms
used when speaking faster. This aspect, although incredibly important to successful
communication, tends to be neglected during standard in-class lessons.

Figure 4. Pronunciation tips concerning everyday speech in French.
Source:
https://www.frenchspanishonline.com/ magazi ne/pronunciation -tipsin-french-future-tense/
3.2 Vocabulary and phrases
3.2.1 Memrise
Among the websites and learning platforms described in this paper, Memrise seems
to be the most multidimensional and developed one, from the point of view of both
the teacher and the learner. This is why the present section is slightly more
extensive than those devoted to other distance learning tools analysed here. As the
authors of the website claim it, Memrise puts into practice the concept of effortless
learning based on three ingredients: science, fun and community. Not only is it a
language teaching/learning platform, but it also offers a huge variety of courses
referring to other domains such as History and Geography, Mathematics and
Science, Business and Finance, or even Medicine and Healthcare. It is available as
a browser-based tool, but also as a mobile application for Android and iOS.
Although it can be used to develop basically all sub-competences of a foreign
language, in our opinion its efficacy is at its best when it comes to lexical training.
The very name of the tool refers to mems, understood as anything that can help to
engrave a given item in the learner’s long-term memory. This is why the method
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employs interactive flashcards accompanied (among others) by photos, videos, or
example sentences. The site is available in both free and premium versions, and
can be used by learners as well as by teachers (enabling them to create and manage
didactic content). Various courses elaborated by the authors of the platform and
community members can be accessed by all the users, which means that everyone
can create a course depending on their needs. Moreover, the site is available in a
number of languages, which may be particularly useful in the process of language
learning and teaching.
When accessing the learner’s mode, the user selects the language they speak
(which means: the language in which they will study) and the language they would
like to learn. After completing this step, it is possible to browse among courses
labelled either with the level of proficiency (for example: A1, beginner) or with the
theme, which is a relatively good solution when it comes to vocabulary, hence
allowing the user to learn or master lexical items belonging to a given field.
Among the courses available on the platform one can find content referring to
English-French false friends (words having the same or similar form in both
languages, but different in meaning). This aspect is notably significant in teaching
French after English, as these two language systems share a number of lexical units
of this type (cf. Widła 2007, Serwot ka 2016).

Figure 5. The Memrise learning mode: the word coin has a different meaning
(as well as pronunciation) in English and in French.
Source: https://www.memrise.com/course/1436807/false -friends/
Each course contains a preview of all its components. At this step, the user can
pick the items they would like to ignore during the learning process, hence
skipping the words with which they are already familiar. As the learners obtains
gratification points in the learning process, it is also possible to view the so-called
leaderboard (a list of the users who scored the most points in a given course),
which can be considered an additional motivating component. In the premium
mode (PRO version), one can mark selected words as difficult, which means that
they will receive particular attention during the lesson. In the settings part, the user
is allowed to choose the number of words they would like to study in a single

Distance Learning Tools at the Service…

81

learning session (5, 10, 15, 20), or the number of words to master during a revising
session (5, 10, 25, 50, 100).
In the learning mode, a given word is displayed in the target language and
accompanied by its equivalent and/or definition in the source language (the
language of the course). In most cases, the user hears a recording with the correct
pronunciation, but it is also possible to mute the audio if desired. The option help
me remember this permits the user to choose a given mem or to create one (be it an
image, an example sentence, a pun, or a combination of these). If added by the
author of the course, certain attributes of a given word, such as grammatical
category (noun, verb, adjective etc.) or gender are distributed.

Figure 6. A mem referring to the word coin.
Source: https://www.memris e.com/course/1436807/false -friends/

Figure 7. Memrise: testing.
Source: https://www.memrise.com/course/1436807/false -friends/
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The knowledge acquired during the learning session is later tested in both
configurations (from the source language to the target language and the other way
round). When the user chooses or types the appropriate meaning of an item, they
receive a specific number of points. When the answer is incorrect, the word and the
previously selected mem are displayed once again. The session can be paused at
any time. The acquisition of a given item is visualised in the process of planting a
flower. When the flower is fully grown, the word is memorised and will then have
to be watered (revised). The intervals between revision sessions of given items
become longer and longer depending on the learner’s progress. This system allows
the words to be transferred from short-term to long-term memory.
As it has already been suggested, Memrise proposes also a set of tools that can be
used by language teachers. As the creator of a course chooses all the parameters by
themselves, it is possible to adjust the didactic content to a specific
learning/teaching context, such as a particular combination of languages known or
taught to the learner. This is why this tool is likely to make a valuable contribution
when it comes to (for instance) teaching French as a third language after English.
In the course edition mode, the user can add words in a selected order and divide
them into a given number of levels. Items can be added manually or selected from
proposed databases. Moreover, it is possible to include alternative versions of
words, which may reveal itself useful in teaching English and French, as it allows
to include a noun with a definite/indefinite article, as well as to accept an answer
without any article. The edition mode allows cooperation between teachers, for it is
possible to add one or more contributor(s) to the course, who will later be able to
modify the content. In the context of learning French, it enables various teachers to
take into consideration specific lexical difficulties (which may result from crosslinguistic influence) that they have observed in their students.
3.2.2 Internet Polyglot
Internet Polyglot is another website (available also for Android and iOS) offering a
number of possibilities for language students, as well as for teachers. Like
Memrise, it is based on common memorising techniques and its primary objective
is to help learners remember new vocabulary in a selected language. The user can
chose a particular vocabulary theme or themes (among the courses created by the
community) or create their own course. All words are accompanied by speech
synthesiser recordings, demonstrating their pronunciation, and pictures referring to
their meaning. There are five learning modes referred to as games: Picture Game,
Guessing Game, Typing Game, Matching Game and Word Search. Unlike in the
case of Memrise, only one learning mode can be applied during a single studying
session. The authors have put emphasis on the social component of learning: it is
possible to add other users as friends and to communicate with them via messages.
In the Picture Game, the user can see a word in the target language, and a number
of pictures accompanied by their equivalents in the source language (swapping
words and translation is also possible). The task consists in selecting the picture
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referring to the meaning of the word displayed. All the correct and incorrect
answers are counted, but the scoring system is not as developed as in the case of
the tools offered by Memrise. When the answer is wrong, the user has to try again
and choose the right meaning of the item. The Guessing Game is based on a very
similar pattern. However, in this case the user does not select a picture, but only the
meaning of a given word/expression. After choosing the correct answer, the
pronunciation recording is played, which may be found useful by student preferring
the auditory learning style to the visual one. In the Typing Game, the meaning of a
word has to be written by the learner. In case of difficulties, it is possible to show
first letters of the equivalent required. The Matching Game requires ordering a set
of vocabulary items so that they are placed next to their translations. Finally, in the
Word Search mode the user is to find indicated words within a grid of scattered
letters. In all cases, incorrect items can be posted to the website administrator.

Figure 8. Internet Polyglot: Picture Game.
Source: https://www.i nternetpolyglot.com/pi cture_game
As it has already been mentioned, it is also possible to create one’s own vocabulary
sections (courses). This content-creating mode can be employed by teachers
willing to provide their students with well-adapted learning supports enabling them
to revise or to become familiar with selected materials. After choosing the
language configuration and the level, the user creates a glossary of terms which are
later displayed in selected games. Unfortunately, the website is not free from
drawbacks: for the time being it is not possible to upload photos (and hence, to
create picture games), and to add recordings, which means that all the options
offered by the authors are only available in case of already existing lessons. The
website interface is also less intuitive in use than the one available on Memrise.
3.2.3 Learnalanguage.com
Like Internet Polyglot, the Learnalanguage.com toolset uses a gaming mode in
order to teach words and phrases in a selected language. However, it is not possible
to choose a desired language combination: the source language is always English,
as the website is addressed to Anglophones. Nevertheless, as it has previously been
suggested, using English in the French teaching process can constitute a valuable
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point of reference for language learners, thus enabling them to avoid fossilization
resulting from the foreign language effect, whereby the influence of a previously
acquired foreign language can be particularly strong. The learner can choose
between three language games: Learning Lounge, Memory Machine and Lingo
Dingo.
The Learning Lounge is a tool aiming at familiarising the learner with lexical items
from a selected category, their meaning in English and appropriate pronunciation in
the target language. It is possible to browse between a number of categories
addressed to beginners (e.g. body parts, colours) and more advanced learners (e.g.
car parts, government). Each vocabulary section includes an English-French
glossary. Selected items are displayed in an interactive presentation serving as a set
of flashcards accompanied by recordings and animated pictures. The equivalent in
the target language can be shown or hidden depending on the user’s preferences.
What is important in the context of learning-teaching French after English, the
pronunciation of particular words in both languages can be compared, which may
be useful in case of items sharing the same graphic form in English and in French.

Figure 9. Learnalanguage.com: Learning Lounge.
Source: http://www.learnalanguage.com/learn -french/frenchwords/furniture.php
As the very name suggests, the Memory Machine is supposed to help learners
memorise previously learnt words. In the game a word in English is displayed and
accompanied by four different translation propositions in the target language, as
well as by an animation. The task consists in choosing the right equivalent. As in
most games, the points are scored, which may enhance the learner’s motivation.
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Figure 10. Learnalanguage.com: Memory Machine.
Source: http://www.learnalanguage.com/learn -french/frenchwords/travel.php

Figure 11. Learnalanguage.com: Lingo Dingo.
http://www.learnalan guage.com/learn -french/frenchwords/military.php
The last one of the three, Lingo Dingo, bears a resemblance to an arcade game. The
user chooses the level of difficulty: easy, difficult, crazy or impossible. Then, one
of more words in English are displayed. The learner has to type their target
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language equivalents before they reach the top of the screen. Missed and correctly
typed words are counted and contribute to the final score.
3.3 Grammar and spelling
3.3.1 Word Reference Forum
The contact with native speakers of a given language is immensely important when
it comes to assessing the correctness of a language form. What is more, certain
grammatical constructions, while seeming perfectly correct at a first glance, may
provoke confusion or sound unnatural (or less idiomatic). This is why the Word
Reference Forum constitutes a valuable source of information for language
teachers, learners and translators-to-be. The platform is divided into specific
language combinations (such as French-English, Spanish-English) and
subcategories (for example vocabulary, grammar, specialised terminology). Users
can view the questions that have already been asked, or submit their own questions
in order to obtain comments/answers from native speakers of a selected language.
In the French and English Grammar section one can find numerous comparisons
between the two language systems in terms of both similarities and differences.
The correctness of statements and expressions is evaluated by native speakers. The
forum also contains links to various other grammatical resources which may be
found useful by learners.
3.3.2 Banque de dépannage linguistique
Banque de dépannage linguistique (Linguistic Troubleshooting Bank) is a website
in French and a database provided by the Quebec Board of the French Language
(Office québécois de la langue française, OQLF) whose objective is to eliminate
the most frequent and apparent grammatical, spelling, and lexical mistakes
committed in French, and particularly those resulting from the contamination
caused by the influence of the English language (this problem is especially
noticeable in Quebec taking into account the geographic and sociocultural
conditions of this Canadian region). However, this didactic support is addressed to
all speakers and learners of French eager to improve their language skills, as well
as to ensure grammatical correctness of their (both spoken and written) statements.
It is possible to view the articles divided into grammatical categories, displayed in
alphabetical order, and also to search for specific questions and items. From our
perspective, one of the most interesting and advantageous categories is the one
referring to Anglicisms (les anglicismes) subdivided into a number of thematic
sections: Integral Anglicisms, Hybrids, Semantic Anglicisms, Syntactic
Anglicisms, Morphological Anglicisms, and Phraseological Anglicisms. The
articles refer to the most frequent interferences caused by the influence of the
English language. The content may be found useful by learners (who can find
answers to troubling questions about similarities and/or differences between the
two language systems) and teachers, for whom the website may serve as a base to
create grammatical exercises for students mastering French after English, as it puts
emphasis on both conspicuous and less apparent difficulties in this language
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configuration. The website enumerates the most frequent mistakes and provides the
users with correct versions of given statements.

Figure 12. Banque de dépannage linguistique: a section devoted to the word
“avec” (“with”), including the most frequent calques from English.
Source: http://bdl.oqlf.gouv.qc.ca/bdl/gabari t_bdl.asp?id=2528
3.3.3 Lyricstraining
The Web-environment provides its users with certain tools enabling them to
practise spelling in a selected foreign language. It is worth mentioning that the
spelling aspect is particularly challenging in learning French after English, taking
into consideration the differences between the phonic and graphic level in the two
languages, together with a huge number of cognates (words of common origin).
Lyricstraining is an unusual solution for teachers and students, allowing them to
leave behind traditional dictations and to teach/master spelling and wordrecognition skills in a more ludic way. It is available in both teacher and student
mode.
In the student mode, the user chooses a YouTube video with a song belonging to a
particular genre in the target language, whose lyrics will later serve as a kind of
dictation. There are four levels of difficulty: beginner, intermediate, advanced or
expert. The number of blank spaces in the song depends on the level selected (at
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the expert level, the learner has to type all the lyrics of a particular song while
listening to it). Points are counted in order to display the final score at the end of
the song. When the user does not manage to type a word or an expression correctly,
the problematic extract is played once again. The website has also the function
referred to as karaoke, allowing its users to practise pronunciation.

Figure 13. Lyricstraining: the learner mode.
Source: https://lyricstraining.com/fr/play/anais -delva/liberee delivree/H5ofqYN195
The tool can also be taken advantage of by teachers, enabling them to create their
own exercises. It is possible to add a song with a music video, or to choose one of
the numerous songs already added to the website. Next, the user can select words
to be filled, listen to particular extracts of a given song several times, adjust input
modes (write or choice) and preview the exercise.

CONCLUSION
As it has already been suggested, the development of new technologies,
particularly in the field of the Internet, has opened a whole new horizon for
language learners at teachers. The functionalities offered by numerous websites
and applications can be employed in order to properly adapt didactic materials to
the context, to specific language configurations, as well as to the learners’
needs/preferences, which is of a particular importance when it comes to the
acquisition of a third/subsequent foreign language, as this process is conditioned by
a number of both context- and individual-dependent variables. The immense
diversity of distance learning tools offered by the World Wide Web makes it
possible to refer to multiple learning styles. Therefore, users are able to find and/or
create exercises and multimedia lessons putting emphasis on practically all the
constituents of a selected language system, including pronunciation, lexis,
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grammar, and spelling; and taking into consideration all kinds of individual
didactic and linguistic needs. Moreover, the form of online didactic supports,
frequently interactive and diversified, is likely to enhance the motivation
component, immensely significant to the process of acquiring a new (subsequent)
language system (cf. Chłopek, 2011). Finally, multiple functionalities offered by
the above-mentioned websites refer to various learning preferences: they enable the
students to revise the content in given intervals (e.g. Memrise), they join together
learning and the ludic component (e.g. Learnalanguage.com, Lyricstraining), and
they allow the learners to verify linguistic information (Banque de dépannage
linguistique), as well as to communicate with native speakers of a selected
language (e.g. Word Reference Forum). All of these aspects may have an immense
impact on the effectiveness of both teaching and learning a second/subsequent
language.
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Abstract: Distance learning in its various forms (e-learning, blended learning, mlearning) is entering the education system at all levels. When planning its
implementation, one should be aware of the ICT (Information and Communication
Technologies) skills required of teachers as necessary for handling this education
mode, particularly for teaching with an educational portal. The paper presents the
analysis of teachers’ skills and ICT competencies necessary for teaching in a
blended learning environment and for organizing the learning process that involves
university e-courses. The areas of special importance include: learning materials,
organization of learning groups, organization of knowledge evaluation, one-to-one
communication, as well as communication with a learning group. The authors
review the areas, pointing to certain essential components which are necessary for
the teaching process with an LCMS. This topic is particularly important in the case
of non-technical and non-IT-oriented universities. This paper is based on the
authors’ experience in the field of organization and implementation of blended
learning at a medical university.
Keywords: ICT competencies, teachers' skills, ICT, distance education, e-course,
blended learning, e-learning

INTRODUCTION
Based on the diversity of knowledge taught to students, one should deliberate on
whether distance learning is the optimum method in terms of knowledge acquisition.
A competent decision can only be taken by a subject teacher who is familiar with elearning methodology and capable of making a selection from diverse teaching
methods, choosing those which are the best match for mastering the theoretical and
practical knowledge of the subject matter. Obviously, a teacher who is not aware of
technological options offered by an LCMS or of student engagement methods is not
willing to use these in practice. Therefore, the authors place a great emphasis on the
continuous improvement of teachers’ qualifications in the field of methodologies,
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methods and technologies applied in distance learning and blended learning (blended
learning = traditional + distance learning).
In Poland, the number of teaching hours at full-time or part-time university studies
implementing distance education methods and techniques cannot exceed 60% of the
overall volume of teaching hours specified in the syllabus for each particular field of
study and education level (Regulation 2011).

TEACHERS' SKILLS AND ICT COMPETENCIES
Distance learning requires its participants (knowledge suppliers and recipients) to
meet certain initial criteria, i.e. to have the right competencies specified for a
particular educational role (Morze, Kuzminska 2017) and to prepare a hardware
and software environment (including an LCMS) for implementation. The authors
focus on the analysis of teachers’ skills and ICT competencies necessary for teaching
according to blended learning methodology, and for organizing the learning process
involving e-courses at a university education level.
The primary functionality of a learning portal (LCMS) consists of the building,
collecting and distribution of courses, as well as sharing various types of resources.
Thus, every e-teacher must be able to handle their course learning materials, because
today the majority of such materials contain multimedia and interactive components.
Moreover, the teacher should be able to edit these resources in their digital format
and to publish them in an e-course. There are certain tools integrated in learning
portals that make them fit for versatile implementation in the learning process
organization. The areas of special importance include: organization of learning
groups, organization of knowledge evaluation, one-to-one communication, as well
as communication with a learning group (Roszak, Kołodziej czak,
Kowalewski, Ren -Kur c 2016; Noskova, Pavlova, Yakovleva 2017).
Teachers’ skills and ICT competencies in these fields are therefore indispensable for
the efficient performance of blended distance learning and for the proper
organization of education for university students. This issue is particularly important
at non-technical faculties, e.g., at medical universities or faculties of humanities,
where the ICT competencies of the teaching staff are often neglected and
marginalized.
In their earlier publications, the authors would frequently point out certain aspects
of ICT competencies in distance education, relevant to knowledge recipients and
knowledge suppliers. In this paper, the authors re-examine the matter from the
perspective of four years’ experience with blended learning at a medical university,
taking into account the advancement of e-learning technologies, a generational
change among university teachers, and younger students coming in, for whom
Internet resources are accessible on a daily basis, and the use of such resources is as
obvious as the use of electricity (Mokwa -Tarnowska 2016) .
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The authors review the specific areas mentioned above, pointing to certain essential
components concerning the teachers’ skills and ICT competencies which are
necessary for the teaching process structured around an LCMS (Mokwa Tarnowska 2015).
Organization and management of learning groups
A learning group plays an important role in distance education, and its good portal
management ensures smooth and effective distance learning in practice. Therefore,
one should always review the documentation of the LCMS portal being
implemented, in terms of the learning group functionality available.
In distance learning, creating a community of learners is very important. Course
participants can be members of more than one group (at their own faculty or
elsewhere), while a teacher can teach one or more subjects to different groups
(including inter-faculty groups). Some learning portals offer the options of grouping
learning groups into larger organization units, which are called learning areas (Figure
2). Learning areas are frequently introduced when a teacher teaches the same subject
at different faculties, or to students in different years (Kołodziej czak, Roszak,
Ren-Kurc, Kowalewski, Bręborowicz, 2014).
An LCMS is usually fitted with mechanisms for allocating class participants to study
groups. Such allocation typically takes place on the portal administrator or course
teacher level, so that learners can be grouped into various study groups, according to
the needs of the specific subject. In addition, the portals offer mechanisms for selfregistration for selected courses; this involves prior distribution of a course access
key (password) by the teacher (Roszak, Kołodziej czak, Kowalewski , Ren Kurc 2016).
Figure 1 shows a sample group structure for teaching a course in Pathophysiology
for the 2nd year students of the Faculty of Medicine. Group ALL-4_2017 (lecture
group) comprises all the 4MD Program students who attend this course in 2017. The
students were assigned to that group by the portal administrator according to the list
received from the Dean's Office. The students belong to 10 different practice groups
(P1-4_2017, P2-4_2017, ... , P10-4_2017) and to 4 seminar groups (S1-4_2017, S24_2017, S3-4_2017, S4-4_2017). The remaining groups, namely: final test, retake,
and integrative were created by the teacher for the purpose of final knowledge
evaluation organization (exam and overall course assessment). Students register
themselves for the test date of their choice, upon meeting the pass criteria for the
course. Registration was also restricted to appropriate course or seminar groups at a
specified time.
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Figure 1. Group structure for a course in Pathophysiology at the Faculty of
Medicine
Source: Own Research
Learning group management (Figure 2) by the teacher, i.e. group formation, division
into smaller units or combining into learning areas, is a significant aspect of distance
learning organization. Visibility and access to different tools and activities, read or
write permissions are dedicated to a group and not to individual users. It is also the
group that has the right to use the given learning resources at the given time in the
portal, including courses, tests, surveys, thematic forums, etc.

Figure 2. Group management in Pathophysiology course
Source: Own Research
Summing up, the administrator’s ability to create and manage learning groups is
therefore a very important aspect of distance learning, and every e-teacher should
have advanced skills and ICT competencies to be capable of doing it.
Electronic knowledge evaluation
Electronic knowledge evaluation, i.e., the examination and self-study (self-testing)
process, is an important component of the overall learning process. Portals offer a
set of tools for building closed-ended tests and open-ended tasks. Knowledge
evaluation and self-learning should be archived automatically, and their basic
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statistical analysis should immediately rate the student’s achievements. Therefore,
the electronic evaluation of students’ knowledge should be based on the QTI
(Question and Test Interoperability) knowledge testing standard by the international
organization IMS (Instructional Management Systems Global Learning
Consortium), including the process of archiving these resources. The standard offers
an appropriate knowledge evaluation methodology and options for exchanging
examination databases between schools and other education units. The originally
produced databases are used for several years thereafter - a period of 5 years is
assumed as the professional life cycle for learning contents. A teacher who
participates in the organization and implementation of knowledge evaluation
activities on a learning portal should have the knowledge about this issue (Roszak,
Kołodziej czak, Kowalewski, Ren -Kurc 2014).
The teacher’s personal experience as a participant in online testing, along with their
awareness of the fact that the questions and answer options are randomly assigned
to each student, the time and the number of answers to each question is limited and
controlled automatically, and the participant can see their result after the end of the
test, while their score is immediately published in the collection of all the evaluated
tests and tasks. Thus, an e-teacher should be well familiar with the student side of
the electronic knowledge evaluation process related to their specific subject, as well
as its actual realization in an LCMS.

Figure 3. Student test results in Pathophysiology course
Source: Own Research
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Figure 3 presents a sample test in Pathophysiology, passed by 2nd year students of
the Faculty of Medicine, Poznań University of Medical Sciences, which conforms to
the requirements specified above. The test consists of theoretical questions as well
as practical problems (medical cases) randomly drawn out of 10 topical sections
available in the database. The figure below shows the following data: test time (start
and stop date), time taken by student to complete the test (39 minutes 39 seconds),
number of questions in the test (60), student's results (65 points = 87%), pass
threshold (45 points) and maximum score (75 points); the next part of the figure
presents the detailed results of the first theoretical section (Section Topic 1)
consisting of 5 questions, 40% of which were answered correctly by the student, who
received 2 out of 5 available points; below there is also a part of the first question
(q22) in this section (questions in each of the 10 sections are drawn randomly for the
person taking the test in the specific section).
The teacher must always bear in mind that their students track their learning results
on the learning portal, using self-test databases and other refresher resources, and
therefore the teacher needs proficiency in analysing these processes and awareness
of their execution.
The final stage of knowledge evaluation, which is very important, is the archiving of
portal resources. Archiving student knowledge evaluation on the portal involves the
automatic gathering of assignment files (tests, tasks, etc.), which are saved in folders
according to group allocation. The function of file gathering allows one to manage
the above mentioned duties automatically. Work results are usually structured in
directories, which can be easily reached through selecting a given group of students.
At the same time, the system enables creating various reports, summaries and
statistics.
Archiving functions are always available in the database system, yet its proper portal
implementation often requires expert knowledge, particularly if scripts need to be
written to streamline the process (Roszak, Kołodziej czak, Kowalewski,
Ren-Kurc 2016). The teacher should be aware of the significance of this stage
(regularly archiving the resources) and should be able to export the test results
outside the LCMS.
Summing up, the teachers’ skills and ICT competencies relevant to student
knowledge evaluation involve primarily creating and updating questions in exam and
refresher databases, as well as implementing the knowledge evaluation process on
an LCMS , and they are as follows:


Customizing the progress of a specific test/exam/self-test;



Choosing the right knowledge testing methodology, including establishing
a pass threshold,



Organizing the testing process on the portal for a group or groups of students
at a specified time (more than one option),
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Analysis of a single student’s or a group of students’ accomplishments,
archiving all the knowledge evaluation components.

Communication in distance learning
Communication is an essential part of distance learning, no matter whether an elearning or blended learning environment is taken into account (Mokwa Tarnowska 2015; Koł odziej czak, Roszak, Ren -Kurc, Kowalewski,
Półj anowicz 2015; Watts 2016). A feeling of isolation and lack of support from
the teacher demotivates the learner and often discourages them from carrying out a
distance learning project (Pulak 2015). Therefore, the course author and the teacher
face an important task of planning and thereafter implementing such course
communication methods that will help accomplish the intended learning goals and
enhance the learner’s satisfaction. This, on the one hand, requires the teacher to be
familiar with the communication tools available on the e-learning portal they use,
and on the other hand it requires them to anticipate at which course practice stage
the learner may need their help. When support is planned properly, unnecessary
communication can be avoided, as it may be an excessive burden on the teacher. In
addition, the time needed for the learner to wait for suggestions is shortened, and the
learner can proceed with the self-learning process.
Learning portals usually offer several communication tools, generally divided into
synchronous (e.g. chat, voice communication, videoconferencing) and asynchronous
(e.g. forum, e-mail). It can be claimed that the more communication options are
available for the teacher within the course, the easier and more efficient it is for the
teacher to organize the learning process (Kołodziej czak, Roszak, Ren -Kur c,
Kowalewski, Półj anowicz 2015, Noskova, Pavlova, Yakovleva 2017).
Synchronous communication enables course users to communicate in real time.
Depending on the portal, this communication can proceed in text, voice, virtual board
format, or as video transmission (Lim 2017). The above specified communication
channels, particularly videoconferencing, further strengthen the impression of
participating in traditional classes and direct contact. However, the simultaneous
presence of the teacher and all the course participants can be burdensome for
professionally active people, or people in different time zones. In order to engage in
voice communication (Voice over IP) and videoconferencing, the teacher must
understand the fundamentals of audio/video streaming, and must therefore have
more advanced ICT competencies. This is particularly important if any problems
occur in setting up the communication - the teacher should be able to diagnose the
problem and help the learners overcome certain minor issues, such as a video camera
or microphone off, adjusting sound settings in the system.
The advantage of asynchronous communication tools is their accessibility
anywhere at any time. It provides students with more time to prepare and reflect on
topics for discussion. The modern learning management systems offer various
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asynchronous communication tools to obtain evidence of collaboration which might
be a part of the grading system (Li m 2017).
A forum can be presented in different formats (e.g. as a simple, single-thread
discussion, or a question & answer forum, or a blog layout forum), and can serve
various purposes in a course, e.g. consulting a teacher or expert, sharing thoughts
and views on a specific subject, communicating organizational issues, or socializing
(Kołodziej czak, Roszak, Ren -Kurc, Kowalewski, Półj anowicz 2015).
The teacher should become familiar with all the options offered by that tool in the
actual learning portal, so that they can make an informed decision on the planning
of the place and functions of the forum in the actual course. If the students can
subscribe to the forum, its functionality range expands further. Typically, posting or
moderating a discussion is quite intuitive, not requiring any special ICT
competencies of the teacher.
E-mail is currently the most popular way of communicating between participants of
the learning process. The best option is when such a service is offered on the learning
portal the students use. It will then largely facilitate the organization of message
exchange. There is no need to create distribution groups in e-mail software or to use
networking site services, as all the necessary information is available in the learning
portal databases. The course author should offer e-mail contact options with the
portal administrator, the teacher and the learning group, e.g., the study year, seminar
group or project group. Using the e-mail client in the portal is usually quite simple,
yet certain problems may occur with searching for a specific student or student group
and with adding them as message recipients. Therefore, course teachers should be
trained in using the portal to improve their competencies in this respect.
Another less frequently used method of communication with an e-learning group in
a course is Calendar. The knowledge of the options offered by that tool will strongly
facilitate the organization of the learning process. Therefore, it would be reasonable
to find out the options offered by the portal chosen to manage the learning process.
Portals usually offer individual and group calendars for scheduling important events
on a course. Instead of distributing such information as exam dates, deadlines for the
submission of semester papers, the teacher can publish these items in the calendar in
due advance. In this way, the learners can manage their time more efficiently to avoid
the accumulation of problems. If the calendar also has the notification function to
indicate the approaching deadlines, it becomes even more functional. When a
calendar is not available on the portal, one should see whether a notification function
exists, preferably with a subscription option. Learning new skills in handling group
communication tools would significantly facilitate and streamline the teacher’s work
on a distance learning course.
Learning materials in distance learning
Learning materials are more and more frequently available in multimedia format
(Kołodziej czak, Roszak, Kowalewski, Ren -Kurc 2014). These can be
audio, video or animation files. Embedding them in the course is the task of the portal
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administrator or course author. However, it is the user’s role to learn to play a
specific multimedia resource. The user’s knowledge is not always sufficient to
handle this task. Therefore, it is important to publish precise hardware and software
requirements in a prominent place in the course (necessary device drivers, codecs,
players), operating instructions, and the contact information for help. If support is
provided by the university or school, the support organization is responsible for
resolving any problems with using multimedia materials. Without outside support,
the teacher must have the necessary ICT competencies to offer help to their learners.
To do this, the teacher must be generally familiar with the current technologies and
their limitations.

RECOMMENDATIONS FOR BLENDED LEARNING
In this part of the article, the Authors present their recommendations for the key
issues in the process of improving teachers’ skills and ICT competencies necessary
for effectively pursuing the teaching process on the basis of a course published on
an LCMS portal.
Using specific application
The teacher plans the knowledge conveying and student evaluation process
optimizing the time needed, including the preparation of distance learning classes.
Every aspect of distance learning must be taken into account, and the use of the
selected LCMS to run a blended or e-learning course must be carefully planned to
achieve a successful integration, (Kuźmicz, Skr zydlewski, 2012). The
organization of the educational process also includes scheduling student
communication and, naturally, a strict timeline for testing, ways of submitting open
tasks and projects. For example, if the students are required to write an essay, we
have to define how their files will be transmitted to LCMS resources. We should also
prepare the information about how to successfully transfer a file, as well as specify
the deadline for assignments and feedback. Technically speaking, the whole process
depends on the LCMS configuration and as such needs to be learned.
Disadvantages of synchronous and asynchronous communication
Chat is a popular communication channel, particularly among young people. Text
messengers are integrated in every networking system and can be conveniently used
on mobile devices as well. The popularity of chat in daily unrestrained
communication does not automatically translate into its usefulness in distance
learning. Even a carefully scheduled chat, with the date and time frame for
communication and the discussion topics defined significantly in advance, can fail
to accomplish a specific learning task. The reason is the difficulty in focusing the
attention of a larger group of users on the problems being discussed. Digressions,
e.g., regarding course organization aspects, effectively distract recipients from the
professional discussion. Discipline and focus on the subject-matter can only be
maintained in small groups of 2-3 members, e.g., project groups or seminar groups.
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Then, a chat becomes a discussion of a problem and as such can be successful in the
learning process. On the other hand, dividing big online classes into smaller groups
may lead to an intensive time commitment for online teachers. Furthermore,
technical failures and poor internet connectivity may affect the quality of
communication. Additionally some e-learning portals do not have tools for
synchronous communication, e.g., OLAT (Online Learning And Training).
The basic limitation of asynchronous communication tools is a long waiting time for
feedback. It is difficult to get immediate response to e-mails or forum posts,
especially on a course for large groups.. This leads to the students being reluctant to
participate in the discussion. They are also more likely to copy and paste some
content from the internet which, in turn, may result in plagiarism.
Continuous training
The improvement of teachers’ skills and ICT competencies in producing learning
materials, and teaching online courses is an obvious necessity (Kołodziej czak,
Roszak, Kowalewski , Ren -Kurc, Brębor owicz 2015; Malach,
Kostolányová, Chmura , 2015; Noskova, Pavlova, Yakovleva,
Smyrnova -Tr ybulska, Morze 2016). The competency improvement process is
slow, and therefore training programmes and courses should be both continuous and
regular. As soon as a recipient of distance education acquires the requisite ICT
competencies, they can switch to the role of a distance teacher (Przybylska 2007),
which was often emphasized by the authors in their prior publications and which the
authors still consider to be important. Regular teacher training courses and sessions
should be a mandatory part of an e-teacher’s job, as distance teaching is not for
inexperienced and poorly qualified educators.
Practice in distance learning
A vast majority of academic teachers have not yet had an opportunity to participate
in distance learning as students. Thus, for highly qualified experts in their specific
fields, it would be valuable to participate on a mandatory basis in an e-learning
course on any topic. By doing it, they could gain practical experience and appropriate
skills necessary to successfully engage in e-learning (communication, activation in
conveying knowledge, multimedia, broadly defined knowledge evaluation).
Poland does not have unambiguous official guidance concerning continuous
training and practice in distance learning. Most Polish universities have published
internal regulations regarding the requirements and competencies of a teacher
applying for the opportunity to teach a distance education course.

CONCLUSION
In order to teach in an e-learning or blended learning environment, a teacher needs
to have certain additional competencies, based on the nature of the learning portal.
In addition to the professional and organizational competencies, which are
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indispensable for a teacher in a traditional classroom, there are certain ICT
competencies and competencies related to the legal aspects of working on an elearning portal. They are as follows:
1. Compilation and publication of professional materials, including multimedia
resources;
2. Preparing knowledge evaluation, particularly in the form of tests; analysis
of results, notifications to students;
3. Various options of effective student - teacher communication;
4. Archiving learning resources, knowledge evaluation results, contents
published on the forum.
The competencies enumerated under point 1 can be supported by IT departments at
universities or other education units. However, the activities listed in points 2 to 4
take place in real time (including the archiving process) and as such must be handled
by the teacher themselves.
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Abstract: The development of information technology creates new opportunities for
teachers and learners. An increasing number of educators and students benefit from
e-learning. However, there is scarcity of publications devoted to terminology
describing e-learning process. Participants of the IRNet project recognized the need
to investigate terminology used in e-learning. Therefore, the purpose of the article
is to select notions connected with e-learning, group them and present their
definitions in the form of a glossary. Twenty-nine notions were selected. They were
divided into four groups. These were concepts connected with information,
competence, education and-e-learning. Definitions of ten notions regarded as basic
were gathered from Russia, Poland and Spain and compared. It is hoped that the
work will be useful both for e-learning courses creators and students.
Keywords: e-learning, glossary, distance learning terminology, online education

1. INTRODUCTION
Rapid technological advancement allowed for the development of e-learning. The
value of e-learning market in 2015 reached the annual growth value of 9,2%. It is
estimated that in 2019 as much as 50% of classes will be provided to students online
(iMod Education, 2016). However, various terms and their definitions can be
found in the subject literature (Szabłowski , 2011).
Use of new technologies in education is described by numerous notions with a
various range of meanings, such as online education, computer-mediated
communication (CMC), computer assisted learning, virtual classrooms or e-learning.
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Definitions focus on different aspects, roles and functions of modern technologies in
the teaching-learning process (Guri-Rosenblit , Gr oss 2011). For example, the
notion of e-learning is understood broadly as “all activities supporting educational
process which use tele-informational technologies (Hyla, 2016). Still, several
definitions stress either kind of technology used, the function of e-learning in
communication support or learner–centeredness (Guri -Rosenblit , Gross 2011).
The notion of distance education is also used. It is defined as education which is an
institutionally based process during which learners and teachers are separated to
share learning experiences in the form of data, voice and video through interactive
telecommunication technology (Schlosser et al. 2010). However, some authors
claim that distance learning may be realized without new technologies (Guri Rosenblit, Gross 2011).
Accessibility to definitions of the most important terms connected with e-learning
may be important and beneficial both for designers of courses available online and
students benefiting from this form of education. Therefore, participants of the IRNet
project recognized the need of forming glossary of terms regarded as the most
important for e-learning.

2.
PURPOSE,
QUESTIONS

BASIC

ASSUMPTIONS

AND

RESEARCH

The main purpose of the study was to select notions connected with e-learning, group
them and present their definitions in the form of a glossary.
E-learning encompasses various issues: new technologies, learning and teaching
methods and self-education (Szabłowki , 2011) Therefore, it was assumed that the
notions that would be selected for the glossary should refer to information
technologies, student’s and teacher’s competences, teaching methodology and
student–centeredness of learning-teacher process. A group of basic terms was
established. For the basic notions, an attempt was made to collect and compare
definitions from different parts of Europe. It was decided that definitions from
Russia, Poland and Spain will be highlighted, reflecting eastern, central and western
parts of the Continent. Three basic research questions were formulated:


How can the terms selected be grouped?



Are there differences in Russian, Polish and Spanish explanations of basic
terms?



How do the terms differ in Russian, Polish and Spanish explanation?
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3. PROCEDURE
To select terms for the glossary various resources were used. The most important
were:


Government online resources, for example, Russian Federal Education
Standards portal, Russian federal laws online versions or Spanish Education
Ministry websites.



Official e-learning handbooks like “Przewodnik po e-learningu” (E-learning
guide-book) or Teaching Materials and the Roles of EFL/ESL Teachers”.



Glossaries and dictionaries, for example Russian Pedagogical terminology
dictionary, or Polish “Glosariusz terminów i pojęć używanych w
europejskich programach współpracy w dziedzinie edukacji” (Glossary of
terms and notions used in European programmes of educational cooperation)



Specialised dictionaries devoted to e-learning available online, like
“Słownik e-learningu” (E-learning dictionary) or SKILLTOM e-learning
dictionary.

After the initial selection of terms was completed, the terms were inserted into a table
which was distributed among IRNet project Partners to complete. Definitions were
then gathered and grouped. The ways in which the basic terms are understood in
Russia, Poland and Spain were compared.
Results
The results concern both the glossary of terms and comparison of their definitions
from Russia, Poland and Spain. The following ten terms were regarded as elementary
ones: information educational environment, information resources, informatization,
competence, informational competences, key competences, teacher professional
adequacy, portfolio, distance learning technologies and e-learning.
3.1 Glossary of terms
Twenty-nine terms connected with e-learning were collected. They were divided into
four groups. The groups concerned concepts related to information (3 terms),
competence (5 terms), education (10 terms) and e-learning (11 terms).
3.1.1. Concepts related to information
Information Educational Environment (informacyjne środowisko edukacyjne)
Russian Definition - software telecommunications environment, which provides
technological means to conduct the educational process, its information support
and documentation in the Internet to any number of educational institutions,
regardless of their professional expertise and level of education (Concept of
creation and development of information educational environment of open
education system of Russia).
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Polish Definition - software which intermediates between a teacher and a learner. It
is an application which contains data base, teaching content, discussion forum,
repository of tests and a system of logging in for learners. (Szabłowski 2011:
14-15).
In Spain, the concept is not generally used.
Information resources (zasoby informacyjne)
Russian and Spanish definition - collection of data organized to obtain reliable
information, documents and arrangement of documents in information systems.
(GOST 7.0-99)
Polish definition - data needed for an organization to function; A collection of
valuable information generated by human activities. In a broader sense, it
also includes related equipment, personnel, and capital.
Informatization (informatyzacja)
Russian definition - integrating social, economic, scientific and technical process
of creating optimal conditions to meet the information needs and rights of
citizens, public authorities, local governments, organizations, public
associations based on the formation and use of information resources (Federal
Law "On information, informatization and information protection", 25 January
1995).
Polish definition - usage of data already introduced to information systems in most
effective
way
by
other
information
systems
https://pl.wikipedia.org/wiki/Informatyzacja; usage of new methods of
information processing in economy, engineering etc. (Słownik języka polskiego
PWN)
Spanish definition - applying the methods of Informatics to business, project, etc.
(Spanish Language Royal Academy)
3.1.2. Concepts connected with competences
Competence (kompetencja)
Russian definition – the notion of competence is understood in two basic ways
1) Ability to use actively the resulting personal and professional knowledge
and skills in a practical or scientific activity. Competencies in various fields
are distinguished. The following competences are mentioned: education,
common cultural, social and labour, information, communication,
competence in the field of personal self-determination, etc. (Online portal
“Federal Education Standards” 2) Integrative personal characteristic,
reflecting the willingness and ability of the individual to carry out activities
(including professional) in accordance with accepted in society the norms
and standards (Kozyrev, Radionova 2004). 3) Set of specific knowledge

Glossary of Terms for ICT and E-Learning …

109

and skills, in which a person must be knowledgeable and have practical
experience (Online portal “Federal Education Standards”)
Polish definition - individual potential to adjust to environmental conditions, to
act effectively; individual potential to introduce creative modifications
(Męczkowska 2003: 693-697)
Spanish definition - combination of knowledge, capacities and attitudes
adequate to a context. (Education Ministry).
Informational competences (kompetencje informacyjne)
Russian definition – a set of interrelated abilities (knowledge, skills, ways of life)
which allows to use real objects and information and communication
technologies in order to search for, analyse and select relevant information,
organize, convert, store and transmit it. (Trishina, Khutorskoy 2004).
Polish definition – ability to use technologies of information society (TSI) skilfully
and critically. Informational competences form basic skills in the framework of
informational and communicational technologies (Zalecenia Parlamentu
Europejskiego i Rady 2006/962/WE). Informational competencies as all other
competencies consist of cognitive, motivational, normative, voluntary and
social components. They should be analysed holistically in terms of skill and
fluency in knowledge usage, solving problems and accept challenges (S.
Juszczyk 2002)
Spanish definition - Use of computers to obtain, evaluate, store, produce, present
and exchange information, and communicate and participate in Internet web
networks. (Competencias clave para el aprendizaj e per manente.
2007)
Key competences (kompetencje kluczowe)
Russian definition - competences necessary for any professional activity, are
associated with the success of the individual in a rapidly changing world. They
are manifested primarily in the ability to solve professional problems using
information and communicating, including foreign language use; they also
include socio-legal framework of individual behaviour in a civil society
(Zi mnaya, 2003)
Polish definition - the ability to read, write and count. Presently, they may also
include new basic skills such as computer literacy, learning to learn skills, ability
to cooperate with others and linguistic skills (Glosariusz, 2004: 32, 51)
Spanish definition - All the competences that people need for their personal
development and realization, as well as for active citizenship, social inclusion,
and employment (Education Ministry).
Teacher informational competence - ICT competence (kompetencje informacyjne
nauczyciela)
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Teachers` ability to apply relevant tools and use them effectively for learning
purposes. Teachers access the available videos, documents and exercises for the
courses (Obidniak, 2002:67-71). UNESCO promotes ICT-CFT (Competency
Framework for Teachers). ICT– CFT involves understanding ICT in education,
curriculum and assessment, pedagogy, ICT, organisation and administration,
teacher professional learning with three approaches. These are technology
literacy (enabling students to use ICT to learn more efficiently), knowledge
deepening (enabling students to acquire in-depth knowledge of their school
subjects) and knowledge creation (enabling students to create the new
knowledge) (UNESCO, 2011:7-12).
Teacher’s professional adequacy (kompetencje zawodowe nauczyciela)
Russian definition - 5 major groups of professional activities characterizing the
experience of solving the basic pedagogical problems are allocated: 1) See
the child ( pupil ) in the educational process; 2) build the educational process
focused on achieving the goals of a concrete level of education; 3) establish
interaction with other subjects of the educational process, the school
partners; 4) create educational environment (school space) and use it for
educational purposes; 5) design and implement professional self-education
(Balakireva 2008) .
Polish definition - teacher’s key competences required in curriculum statement
and national education, general teaching competences, subject specific
competences and didactic competences. He or she should develop
professionally (talents, skills and potential) as well as reflect on one’s
achievements in the classroom, do research, share experience and evaluate
courses (Komorowska , 2002:11-14).
No specific Spanish definition was provided.
3.1.3. Concepts related to education which are relevant to e-learning
Adaptive learning (przystosowawcze uczenie się) – instruction in which the
level of learning material is adjusted to the level of the learner`s knowledge
and skill (Hyla 2016: 334).
Chunking (porcjowanie materiału uczenia się / atomizacja wiedzy) - division
of learning material into parts corresponding to a specific learning goal
(Hyla 2016: 334).
Knowledge management (zarządzanie wiedzą)– the process in which the
knowledge and experience of course participants are gained, organized,
stored and retrieved (Hyla 2016: 345).
LO – Learning object (obiekt kursu) – a fragment of learning material which
enables achievement of a specific learning goal (Hyla 2016: 339).
Materials (materiały) –the resources used in education (learning and teaching)
including commercial materials (global and local coursebooks, textbooks,
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teachers’ books, tests, visual aids), reference materials (dictionaries,
grammar books, readers) as well as teacher-prepared and learner-generated
materials (Mc Grath 2013:2-5).
Multilingual project products (wielojęzyczne produkty projektu) teaching
and learning resources (coursebooks, presentations, courses) prepared in
various languages (Glosariusz terminów i pojęć, 2004:196).
Multimodality (multimodalność) – the use of several semiotic modes in the
design of a product or an event. Modes, which can be combined in various
manner, such as writing, image, sound, colour create messages. They can
reinforce each other (say the same thing in different way), play a
complementary role or be hierarchically ordered in action films (Kress &
van Leeuwen, 2001:20; Kress, 2010:1).
Personalization (indywidualizacja) – the main e-learning principle – adjusting
content, form, and way of providing information to individual preferences
of the recipient (Hyla 2016: 341).
Portfolio (portfolio)
Russian definition - form of monitoring and evaluation of student achievement,
and their characteristics, evidence of progress in learning, the materialized
products on learning and cognitive activity, including self-estimation
(Pedagogical terminology dictionary online).
Polish definition - the document used to plan, organize and document education,
work samples and skills. It is to illustrate development of one’s professional
career and improvement of teacher’s competences (Obidniak, 2002:76).
Spanish definition - collection of tasks that include individual achievement that
promote auto-evaluation and gives an alternative to evaluation methods
(Klenowski , V. (2005)
Three - layer content structure (trójwarstwowa struktura treści) – the
concept of dividing of teaching content into three parts aimed at:
recommending knowledge chunk, providing basic information; providing
resources for construction of the whole knowledge picture in learner`s
consciousness (Hyla 2016: 344).
3.1.4. Concepts related to distance learning
Asynchronous learning/teaching (uczenie się / nauczanie asynchroniczne) teaching in which learners work on learning material in different time and
places (Szabłowski 2011: 27). In asynchronous learning/teaching the
basic instruments student uses are computer and Internet. Learning process
organizer by means of special software and server creates educational
environment called educational portal on which they place didactic
materials. Student uses their own computer to retrieve these materials,
process them, solve tasks and tests and takes advantage of electronic library
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to obtain additional materials to communicate with administration. Linking
with the portal takes place in time suitable for the student. Therefore,
asynchronous model can be evaluated as effective, cheap, available and open
to multimedia (Galwas, 2012).
Digital educational resources (cyfrowe zasoby edukacyjne) - a set of
software, information, technical and organizational support, that reflects a
certain subject area and implements the technology for its study by different
learning activities. Two groups of Digital Educational Resources are
defined: information sources and information tools (Noskova,
Yakovleva, 2015).
Distance learning technologies (technologie nauczania na odległość)
Russian definition -Technologies of indirect (distant) interaction of students
and teaching staff with the use of information and telecommunication
networks. (Federal Law "On Education in Russian Federation").
Polish definition - technologies which support distance learning. These
technologies make possible to distribute and process teaching/learning
materials (Hyla, 2016: 24).
Spanish definition - All the technologies used to develop distance education
E-learning (kształcenie na odległość)
Russian definition: Organization of educational activities and interaction of
students and teaching staff with the use of information technologies,
hardware and databases. (Federal Law "On Education in Russian
Federation")
Polish definition: a method of conducting didactic process in conditions in
which both learner and students work in different places and sometimes at
different time. Participants of didactic process use not only conventional
means but also mainly new informational technologies to communicate.
These technologies allow them to transfer voice, video materials, electronic
text, documents etc. They also enable for direct contact in real time between
teacher and students by means of audio or video conferences despite real
physical distance between them (Kubiak, 2000: 11).
Spanish definition: System that allows to teach in the distance with ICTs
support (Technology, communication networks, videoconference, digital tv,
multimedia resources, etc.) that combines pedagogical perspectives:
classical instruction, practice, synchronous and asynchronous contacts
E-learning course (kurs nauczania na odległość)- structuralized resource of econtent used to develop individual competences (Hyla 2016, s. 334) Elearning course includes teaching content, various forms of activities for
learners and procedures for learning outcomes evaluation (Szabłowski
2011: 13).
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E-learning platform (platforma e-learningowa) lub VLE Virtual Learning
Environment (Wirtualne środowisko nauczania) – software which
intermediates between a teacher and a learner. It is an application which
contains data base, teaching content, discussion forum, repository of tests
and a system of logging in for learners. (Szabłowski 2011: 14-15; Słownik
e-learningu).
E-learning system (system nauczania na odległość)– a solution based on
informational technology supporting teaching process and made available
for a wide group of users via computer network (Hyla 2016: 343). In elearning system informational technologies are used either as means or tools
for teaching –learning process. Computers or Internet resources are used.
(Szabłowski 2011: 13) The rules of e-learning assume that at least
minimum of knowledge needed to complete the course is provided, the
process of learning is individualized and learners are allowed to use course
resources in time which is suitable for them and needed to solve their
problems and tasks (Hyla 2016: 338, SKILLTOM).
Internet conference (konferencja internetowa) – the form of distance
knowledge transmission in which an individual communicates with
numerous persons (Hyla 2016: 338)
Repository (repozytorium) - a site in the web allowing for retrieving content
which is structured and verified by the content curators (Hyla 2016: 342)
Self-learning materials (materiały do samodzielnego uczenia się) materials
designed to help distance learners to study in their own time and pace. The
materials may be created in various forms: text, audio, film, multimedia.
Such materials contain learning objectives directly stated, are written in a
personal style using I and you pronouns, are self-motivating and allow
student`s self-assessment (WikiEdukator)
Synchronous teaching (nauczanie synchroniczne) - teaching which uses
immediate contact between learner or learners and a teacher (Szabłowski
2011: 16).
3.2. Comparison of basic terms definitions
Ten terms were selected as basic. The terms connected with information were
information education environment, information resources and informatization.
The following notions connected with competences were chosen: competence,
informational competences, key competences and teacher professional
adequacy. From terms connected with education the notion of portfolio was
selected. The terms regarded as most important to e-learning were e-learning and
distance learning technologies.
As far as the definition information education environment is concerned, Russian
sources stress the function of this kind of environment, which is enabling educational
processes through the Internet. Polish definition focuses on the software`s role of
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intermediating between teacher and their students. In Spain, the notion is not
generally in use.
In Russia and Spain, the same definition of information resources is honoured,
regarding them as data sets organized in a way which enables obtaining reliable
information. Polish definition is a general one and comes from the field of
economics. The definition stresses that data which comprise information resources
are essential for organization to function.
Russian and Spanish definitions of informatization emphasize using informatics and
processes connected with its implementation to the benefit of various dimensions of
social functioning. Polish definition stresses making data availability for other
information processing systems.
All three definitions of competence stress that it is the ability to act. Russian
definitions stress willingness of an individual to act and act in a way that respects
norms and has the aim to achieve certain standards. Polish and Spanish definition
emphasizes individual ability to adjust. Spanish definition states that competence is
characterized by adequacy to context in which action takes place. Polish definition
mentions creativity as a component of competence contains aim of successful action
as an element of competence.
Russian and Polish definitions understand informational competences primarily as an
ability to use modern information technologies. Russian and Spanish definition stress the
purpose for which the ability is used which is information processing. Russian definition
mentions searching, analysing, organizing, storing and transmitting information. Spanish
definition enumerates obtaining, evaluating, storing, producing, presenting and
exchanging, information via Internet.
Russian and Spanish definitions of key competences emphasize that such competences
are essential for professional development and functioning in modern society. Polish
definition mentions basic skills such as reading, writing and counting. All three
definitions list such key competences as ability to use information technologies, and
communication skills, including mastery of foreign language as well as cooperating with
others.
Polish definition emphasizes that teacher professional adequacy is formally
described by educational authorities. When definition addresses teacher`s
competences, professional development and self-reflection is stressed. Russian
definition specifically mentions five groups of activities in which teacher`s
competence is manifested. These activities seem to concern didactic process which
is focused on learning-teaching goals is student–cantered and aims at creating
environment most favourable for learning.
All three definitions: Russian, Polish and Spanish agree that portfolio is a set of
material evidence of individual`s performance and a form of evaluation of learner’s
achievement. Russian and Spanish definition stress that portfolio may serve as a tool
of student`s self-assessment.
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All three definitions agree that distance learning technologies are technologies
which make distance learning possible. Polish definition states that the purpose of
these technologies is to support, Spanish definition stresses the role of technology in
development. Russian definition emphasizes that technology enables student-teacher
interaction in teaching-learning process.
Definitions of e-learning which were gathered focus on different aspects of the
process. Russian definition stresses the role of information technologies, hardware
and databases in organizing educational activities and facilitating teacher-learner
interaction. Polish and Spanish definitions emphasize the fact, that due to new
informational technologies teacher and students may work in different places and
sometimes at different time.

4.

CONCLUSIONS

The aim of the article was to select notions connected with e-learning, group them
and present their definitions in the form of a glossary. Three research questions were
formulated:


How can the terms selected be grouped?



Are there differences in Russian, Polish and Spanish explanations of basic
terms?



How do the terms differ in Russian, Polish and Spanish explanation?

Twenty-nine notions were selected from handbooks dictionaries and specialized
resources devoted to e-learning. They were divided into four groups. Definitions of
ten notions regarded as basic were gathered from Russia, Poland and Spain and
compared. The following concepts were regarded as basic: information educational
environment, information resources, informatization, competence, informational
competences, key competences, teacher professional adequacy, portfolio, distance
learning technologies and e-learning.
Glossary of terms was presented. The analysis of the definitions gathered allowed
for formulation of the following conclusions:


Selected notions can be divided into concepts related to information,
competences, education and e-learning.



The comparison of basic terms definitions taken from Russian, Polish and
Spanish resources has shown similarity in the basic means they are
understood. Differences can be observed in focus on functions of
technologies, mentioning software and role or purpose of actions or
technologies. The definitions also differ in the degree of specificity and the
number of concept`s aspects mentioned. No pattern of similarity between
definitions from Russia, Poland and Spain was recognized.
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It is hoped that the work will serve as a reference both for designers of e-learning
courses and students.
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Abstract: This paper is focused on support for optimal key competences in the
CRM (Customer Relation Management) field. In order to carry out complex work
with these applications, IT (Information Technology) users need optimal key
competences. Default CRM course is limited, however, by the time and scope of the
selected topics. The presented solution for this reality is based on the monitoring of
frequently required competences and searching out optimal CRM applications to
adopt the needed skills in education. For a comparison, NetSuite CRM, Salesbox
CRM, Salesforce CRM are selected. Salesforce CRM provides the most integrated
activities. Unfortunately, there is not a CRM application offering all the specified
activities and teachers have to select other CRM applications for students to
understand the CRM field better.
Keywords: CRM, E-learning, information technology, key competences.

INTRODUCTION
Caring for customers is one the most important tasks for companies and
organizations. The market is overloaded in Europe and a wide range of goods and
services are available. Customers select goods based on interest, quality,
availability or price. Their interest is also focused on blogs and discussion on the
Internet. The reason is to share experience with using certain goods or services.
Customer relation management (CRM) plays an important role in sales within this
situation. (Chen & Popovich, 2003)
Customer relation management is based on processes which are focused on
creating positive relationships with customers (clients). The key is to know about
the preferences of customers and offer optimal goods and services at the right
place, time and quality. These processes are often linked to marketing and are
concerned about customers in various situations. (Kumar & Reinart z, 2012)
Unfortunately, not all negotiations come to an end with a final order of payment.
Sellers often have to take long preparatory actions before the deal can be closed.
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Information technology provides support in this area as well. There are many
applications and information systems available which are focused on customer
relation management. Their control is intuitive, via a menu but responsible
activation needs optimal key competences. (Helgeson, 2017) There is a place for
education and cooperation between schools, universities and the private sector.

1. CRM PRODUCTS
All CRM applications argue that they are user-friendly. This is natural because
design application is important for intuitive navigation in this application. IT
(Information Technology) users require an instant solution with good navigation,
automation of frequent tasks and accessibility to the best examples from practice,
which are verified in the given environment of the company and organization. The
selection of the CRM application (CRM Software Selection Quick Start Guide,
2015) is simple because there is a large volume of available applications,
information systems or easy tools that the IT user may use immediately, without
difficult implementation and education.
There are analyses, surveys and top product ladders on the Internet which help in
navigation between the available applications. Criteria are different for sorting such
as:

 CRM with the Best ROI.
 CRM with the Smoothest Implementation.
 The Most Usable CRM.
 Top CRM for Small Businesses.
 Top CRM for Midsize Businesses.
 Top CRM for Company Businesses. (Compare CRM Software, 2017)
A selection of the CRM application by the position on the market and user
satisfaction also brings solid results. (Gartner Inc., 2014) By such an evaluation,
there are applications on position leaders, high performers, contenders, and niche:


Leaders have a very good position on the market and are also evaluated
highly by their users.



Contenders have a good position on the market, but their users speak of
lower level satisfaction with such a product.



High performers do not have a position on the market as leaders, but are
highly evaluated by their users.



Finally, niche solutions do not as yet have an optimal position on the
market and they do not have enough users to evaluate these applications.
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Out of the large numbers of CRM applications, mention is only made of
a fragment: Salesforce CRM, SugarCRM, Zoho CRM, Pipedrive, and HubSpot
CRM (as leaders), Base CRM, Maximizer CRM, Nimble, Vtiger CRM, Nutshell,
Workbooks.com, PipelineDeals, Salesnet, Insightly, bpm'online, Membrain,
OnePageCRM, Pipeliner CRM, Really Simple Systems, Prophet CRM, Less
Annoying CRM, amoCRM, InfoFlo Software, Close.io, Cosential, Contactually,
iSEEit, Relenta CRM, ProsperWorks CRM, Bullhorn CRM, Salesbox, Freshsales,
Redtail CRM, and Salesflare (as high performers), Microsoft Dynamics 365 for
Sales (formerly Dynamics CRM), NetSuite CRM, Oracle CRM On Demand,
Oracle Sales Cloud, Oracle Siebel, Sage CRM, Infor CRM, and SAP CRM (as
contenders), and Highrise, Act!, GoldMine, ConnectWise Manage, Apptivo Project
Management, Capsule, Commence CRM, Odoo CRM, and SalesforceIQ CRM (as
niche solutions).
Without regard to the adopted solution, IT users must have a good orientation on
the public level in the available CRM applications. Key competences have a key
role and IT user have to have it. Default knowledge is based on everyday work
with customers, with the given application and education with good examples from
practice.

2. KEY COMPETENCES
It is simple to say that IT users must have key competences from CRM. Key
competences have their own development based on changes in preferences of
costumers, availability of information technology and also changes in society.
Great press is created by competition. Everyone looks at other applications,
available support of CRM processes and the experiences of other customers. IT
users highly evaluate competences which focused on:


Account Management.



Contact Management.



Dashboards.



Data Import and Export.



Forecasting.



Integration with other software.



Lead Management.



Opportunity Management.



Pipeline Management.



Social Network Integration. (MacLeod, 2017)

122

Milena Janakova

Management of contacts and accounts is a natural request based on traditional
records of information about customers. Dashboards affect the speed of
understanding the information presented. IT users see the current trends of
monitored value to adopt the needed decision. Data is stored in many databases and
other sources. This reality needs very good tools for import and export data in
order to realize work in implemented applications. Forecasting has close links to
key performance indicators and business intelligence. The reason for this is to
search for an available gap on the market and business opportunities. Integration
with other software helps with communication between various applications and
information systems in companies and organizations. Lead management is focused
on processes for leads. These processes are useful for generation, inquiry, filter,
grade, distribution and qualification. A request for opportunity management has its
source in reality and the way to order is complicated, with monitoring being very
important. Pipeline management has links to the need to set various prices by
destination, volume of orders, or other individual conditions for very important
customers. Finally, social network integration works with questions, answers and
other customer requests on social networks such as Twitter, Facebook, LinkedIn, or
Pinterest.
From this point of view, education must demonstrate how to work with many CRM
applications in different ways. The default CRM course only has default for 13
weeks to explain the given topic. This kind of course is divided into lectures and
seminars with a range of 1-2 education hours per week. In this situation, it is
impossible to work with all CRM applications and teach about the differences
between them. The solution is to select 1-3 CRM applications as representatives
with variability. This learning is focus on needed (selected) key competences,
based on verified examples of good practice.

3. VARIABILITY OF EDUCATION TO SUPPORT KEY
COMPETENCES
For positive acceptance of teaching by students, a high level of variability is
needed and a number of examples from practice. Students understand the explained
topic better based on visual support and practice examples. No one wants to read
books or PDF files, although these learning sources are available in learning as
well. Video and simulation, which show how to work with a CRM application,
have a better influence. As concerns learning, there is not enough space to show all
CRM applications, and the teacher has to select the optimal applications. This work
is divided into three steps.
The first step is focused on selection of needed key competences which IT users
often need for active work with CRM applications. Realized analyses and surveys
that evaluate available CRM applications are recommended. For purpose learning
in a CRM course, the key competences that allow for good orientation in activities
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focused on contact management, dashboards, forecasting, lead management,
opportunity management and social network integration are important.
The second step is focused on selection of tested applications. One may think that
the selection of the CRM application is unimportant and that the teacher may select
the application by preferences, or there is the idea that the best way is to select the
top CRM application. As concerns testing, three applications were selected:
NetSuite CRM (application I.), Salesbox (application II.) and Salesforce CRM (the
top CRM application). See Table 1.
In this table, specified activities of CRM were tested in selected applications. If the
CRM application allows this activity, there is the symbol “X”. In other cases, there
is the symbol “-“. Finally, the third step is focused on a comparison of the detected
options of selected applications with a recommendation for learning, which
actively reflects the actual demand of IT users and provides an easier way to adopt
new skills for a student.
Table 1.
Evaluation of selected CRM applications and top CRM application
for learning needed key competences by selected activities
Selected activities for
active work with CRM

Application I.
NetSuite CRM

Application II.
Salesbox CRM

Top CRM
application
Salesforce CRM

Contact management

-

X

X

Dashboards

X

-

X

Forecasting

X

-

-

Lead management

X

-

X

Opportunity management

X

X

X

Social network integration

-

X

X

Total number of activities

4

3

5

Source: Own work
It is apparent that Salesbox CRM provides the smallest number of monitored
activities. These three activities are contact management, opportunity management
and items for social network integration. On a public level, this application displays
the main menu for work with tasks, delegations, opportunities, accounts, contacts,
appointments, call lists, campaigns and insights. In the middle, NetSuite CRM
provides four activities such as dashboards, forecasting, lead management and
opportunity management. On the public level, this application displays the main
menu for work with activities, leads, opportunities, customers, forecast, reports,
documents, setup and support. Most of the activities are integrated into Salesforce
CRM. This application provides five activities for contact management,
dashboards, lead and opportunity management, and items for social network
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integration. On the public level, this application displays a menu for work with
contacts, accounts, leads, opportunities, reports and dashboards.
For an objective description of the selected CRM application, one must mentioned
that all the applications provide a particular support for all the monitored activities,
but not in an optimal implementation. Orientation has to be more user-friendly in
dashboards, forecasting the need for more links on business intelligence which may
make use of the potential of the stored data. For contact and leads management,
CRM applications also use lists of accounts, customers, or another setup is needed.
Social network integration is not ideal in all tested CRM applications, but there are
inspiring chatters, links on Google Search and Google maps (Salesforce CRM), or
Facebook and LinkedIn for contacts (leads), MailChimps emails (Salesbox CRM).
In these cases, there are barriers in easy use CRM applications. This reality is
therefore evaluated by the symbol “-“ in the above-mentioned table.
From the perspective of the teacher, a good solution is to select at least two CRM
applications. The reason is to demonstrate a benefits and advantages in the CRM
field. For easy enter into topic, it is better to start with more user-friendly and
simply CRM application. Second CRM application has to be more complex to
show other options in detail via available settings and templates. The list of
available CRM applications is large and an optimal interest is provided if students
select a CRM application for study purposes through their own preferences as well
(for example, for the preparation of a school paper).

CONCLUSION
Key competences are also of interest for customer relationship management
(CRM). CRM holds an important place in many companies and organizations.
Information technology support is needed in a dynamic and global society. Without
regard to the adopted solution, IT users have to have a solid orientation on the
public level in the available CRM applications and a relevant education is needed.
From the view of students, learning has better value when they may select by their
own preferences and skills. From the perspective of teachers and IT users in
companies, there is a need to show the main activities in the CRM field such as
contact management, dashboards, forecasting, lead management, opportunity
management and social network integration.
The selection of the needed CRM application is important for learning as not all
activities are offered (or easily implemented) in all CRM applications. Three
applications were tested for this purpose, such as NetSuite CRM, Salesbox CRM
and Salesforce CRM in the specified (main) activities. Unfortunately, there is not
a CRM application that offers all the specified activities. To provide an optimal
overview about the CRM field with benefits and advantages, teachers have to
select at least two applications. Good advice is to select one more user-friendly
application that students understand easier and other CRM application that is more
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complex to show adopted solution in detail. Additional CRM application is
selected by students for the preparation of school papers. This way provides
variability in education and an explanation of the key competences in the CRM
field.
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Abstract: The article deals with the structure of digital professional competence of
the head of a network educational organization, which includes educational
districts, support schools, and their affiliates. Implementation of educational and
managerial processes in a comprehensive educational institution, the resources of
which are distributed in time and space, becomes possible subject to the executive
possession of necessary competencies in the field of information and communication
technologies.
Keywords: educational districts, digital professional competencies, network
management, Internet technologies.

INTRODUCTION
The modern organizations react to a new informational reality in which they have to
function.
In this reality, due to the intensive development of information and communication
technologies and their penetration into all production, educational and social sectors
of life, vertical corporate communications are transformed into horizontal, local
communication is replaced by global, the new channels of exchange of corporate
knowledge are appearing, "viral" technologies of information dissemination and the
formation of a brand organization are used, etc. Realizing the strength and potential
of information and communication technologies for corporate life, the executives
change their professional views on enterprise strategy formation 2.0.
Also, in the global economy, there is a mass emergence of network organizations
that came to replace by the bureaucratic. Accordingly by B. Milner's theories, such
organizations are multidisciplinary and use the following in their activity: the
intellectual job and creative potential of each employee, innovation and interaction,
collective activity, self-directed working project groups, institutions of freedom and
collectivity, project activity, horizontal management systems, authority Consumer
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(customer) (Millnerб 1999). To such organizations, the scientist gives the
generalized name "virtual corporations", the existence of which become possible due
to modern information technologies and a new type of managerial thinking.
It is clear that these evolutionary processes also penetrate the educational branch. On
the one hand, educational organizations move to the level of network's consolidated
collaboration and the combination into the network organizations - educational
districts, on the other hand, educational and managerial processes are moving more
and more into virtual (network) levels and require managers to mastering the digital
competencies (Stoіkova, 2016).

1. PROBLEM STATEMENT
The scientists determine the distinctive features of network organizations: the
unstable nature of the elements' functioning and the formation of interim alliances;
qualitative changes in the information exchange on the basis of information and
communication technologies; implementation of communications and management
actions on the basis of integrated and local information systems; interaction with all
partners on the basis of a series of contracts, agreements; the opportunity for each
participant to have equal direct relations with other participants; independence from
spatial and temporal restrictions; high degree of organization and coordination of
information flows and innovative processes; strengthening the role of the formation
of key competencies of participants; rational use of shared resources (tangible and
intangible); redistribution of risks and reduction of time and financial costs for the
introduction of innovations (Millner, 1999; Sichkar enko, 2015).
The main administrative resource in the network organization is information
(Sichkarenko K.O., 2015), therefore, the competencies in the ability to choose and
formulate goals, setting tasks, constructing and analyzing information models of the
studied processes and phenomena, interpreting the results, predicting the
consequences of the decisions and making the corresponding conclusions, ability to
organize, systematize, structure a certain amount of knowledge (Kozyr M.V., 2014)
become one of the main structural components of the professional competence of the
head of the educational district. And the distribution of structural units of the network
organization in time and space requires from the head of skills to ensure effective
communication at a distance through telecommunication technologies and the
Internet.
M. Kozyr emphasizes the necessity of mastering the basics of information
management as the basis of a qualitative educational process due to the increase of
information volumes, the growth of the impact of information technology on the
effectiveness of the subjects of the educational process, the necessity to optimize the
process of making managerial decisions in the context of the development of the
information society (Kozyr M.V., 2016). In his research, the scientist considers the
information management, on the one hand, as a process of information control, and
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on the other hand, as a management process with the help of information. In both
cases, for the effective performance of certain functions, the head of the educational
institution has to have the competence to build a quality information environment
and the application of information technology for data processing, automation of
management function, decision support, expert examination, e-office management,
etc.
The digital competence of the head of a network educational institution acquires the
status of not just a progressive skill but a vital function, without which the head can’t
perform the quality management of the educational district.
The notion of "managerial competence" or the competence of the head of the school
has been reflected in the works of many contemporary domestic and foreign
scientists (G. Bosman, L. Vasilchenko, L. Vashchenko, R. Vdovichenko, I. Grishina,
L. Danilenko, R. Dahft, G. Yelnikov, L. Kalinina, L. Karamushka, P. Karstenier, C.
Kwiatkowski, Y. Konarzhevsky, C. Koroliuk, V. Maslov, V. Oliynyk, T. Sorochan,
E. Chernyshova, and others).
For our research, the works that are devoted to the justification of the managerial
aspects of education informatization, by T. Davydenko, P. Guriy, G. Elnikova, O.
Yelnikova, N. Morse, L. Kalinina, O. Naznachilo, M. Pleskach, as well as study of
the development of information and communication competence by A. Gurzhii, M.
Zhaldak, O. Zakhar, O. Ilkiv, G. Kozlakov, N. Morze, T. Cheprasova, A. Khutorsky,
are interesting.
However, in spite of the increasing attention of scientists to the issue of forming
information and communication competence of pedagogical workers and managers,
in particular, remains out of sight are studies of the structure and formation of digital
competence of managers of modern network educational organizations.
The purpose of the article is to substantiate the structure of digital competence of
the head of a modern network educational organization.

2. STRUCTURE OF DIGITAL MANAGERIAL COMPETENCIES
OF NETWORKING EDUCATIONAL ORGANIZATIONS
2.1. Professional competencies
Among the scientists, there are no unambiguous views on the structure of the
professional competence of the head of the educational institution. In particular, in
the studies there is the justification of professional competence as: a combination of
knowledge, skills, attainments, abilities, professional personal qualities, professional
norms and behaviour patterns (R. Vdovichenko); the synthesis of key, basic and
special competencies, including: a deep understanding of the essence of the tasks
and problems being solved, knowledge and experience, the ability to choose the
means and ways of action, the sense of responsibility, the ability to learn from
mistakes and make adjustments in the process of achieving the goals (A
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Vasilchenko, I. Grishina); a combination of conceptual, human and technical
skills and abilities (Richard L. Daut); a system of combined key (over
professional), general professional and special-professional competencies
(G. Yelnikova); a combination of more than professional; general-professional,
qualification, special-professional competencies (S. Kwiatkowski ).
The latter structure includes specific competencies inherent in a specialist with a
certain narrow specialization. In our opinion, it is the most successful; however, it
still needs some refinement.
The structure of the professional competence of the head of a network educational
organization, we propose to consider as a set of key professional, generalprofessional and expert professional competencies. The specialty and specialization
competencies we attribute to the composition of the expert professional
competencies.
Thus, this structure can be used as a matrix (template) to study of any professional
managerial competence. In particular, the digital competence of the leaders of
modern network educational organizations we will also consider through the prism
of its four-component structure of hierarchically combined components (Figure 1).

Figure 1. The structure of professional competence of the head of a network
educational organization
Source: Own Work
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2.2. Key digital competencies
In Digital Agenda of Europe and Digital Agenda of Ukraine-2020, it is determined
that updating all spheres of life of countries and organizations with the help of the
latest digital technologies and innovations will contribute to the enrichment and
well-being of all employees of the organization and the entire population of the
country (Digital Agenda for Europe, 2010; Digital Ajdzha Ukraine 2020, 2016).
Therefore, among the priority directions of modernization of the European and
domestic economic and social sectors, the renewal of managerial competence was
determined.
The development of managerial competence in the field of digital management is
determined by the leading "digital" trends, the use of each one will provide the
network organization by the progressive development:
 Collection, description, storage, and processing of data, which allows
obtaining valuable information for using in business processes, public life, work of
the state. The ability to work with and analyze data will give the leader of a network
organization the opportunity, by the first one, to get valuable market "insights", that
is, to ensure the organization has high competitiveness.
 Providing communications of physical objects or devices at the level of
simple communication or process control through built-in sensors, software
products that allow the interaction of physical things with computer systems and
networks, including the Internet. This trend includes "Internet things".
 Creating a new level of provision and receipt of service. Digital
technologies have become the basis for creating new products, values, properties
and, accordingly, the basis for obtaining competitive advantages in most markets.
 The introduction of the "shared economy" ideology and the transition to
service models through the virtualization of physical infrastructure IT systems. Such
technologies include "cloud" technologies.
 Reducing the amount of initial capital expenses for deploying the
necessary digital infrastructure through the using of "cloud" technologies and
software-defined architecture.
According to these trends, the educational system must be directed and able
to ensure the development of the necessary digital competencies. These are the
following five groups:
 information literacy and literacy in relation to data (ability to search,
filter, evaluate, use and manage data, information and digital content);
 communication and interaction (communication skills, information
sharing, interaction, contact with the public, use of public and private services
through the use of digital technologies, knowledge of the digital "etiquette" of
identity digital management, that is, the ability to create and manage accounts);
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 digital content (creation, ability to change, improve, use digital content;
awareness of copyright and licensing policies with respect to data, information and
digital content; programming, that is, the ability to write code);
 safety (ability to protect devices and content, knowledge of security
measures, understanding of risks and threats; protection of personal data and
privacy; knowledge and skills to preserve their health and others from the point of
view of the environment as digital technology; understanding of the impact of digital
technologies on the environment environment);
 solving problems (ability to solve technical problems which arise with
the computer technics, software, networks; ability to create knowledge, processes,
and products through the digital technologies, individually or collectively, in order
to solve every day and professional problems; the ability to independently determine
the necessity of obtaining additional new digital skills).
It is indisputable that these groups of competencies are necessary for any profession,
so we associate them with the key professional competencies of the head of a
network educational organization (Figure 2).
2.3. General-professional digital competencies
General professional competencies - are formed by acquiring basic skills of practical
actions inherent in a whole group of pedagogical professions. For their
determination we apply the international standard "ICT-Teachers Competency
Structure" (ICT-CFT) (UNESCO) proposed in 2012 by the United Nations
Educational, Scientific and Cultural Organization, which defines the competencies
of teachers necessary for effective ICT education. According to the standard, it is
not sufficient to be the technologically competent and able to form the appropriate
technological skills and abilities of his students for a modern teacher, and hence, for
the head of an educational institution, a modern teacher should help students use
ICT for successful cooperation, solving emerging tasks, forming a learning ability
for further adaptation and Socialization in society. The proposed standard covers all
aspects of the teacher's activity: understanding the role of ICT in education,
educational plans, and evaluation, pedagogy, information and communication
technologies, organization and management, teacher training.
The structure of information and communication competence of teachers is based
on three approaches to learning (three successive stages of teacher development) "Technological literacy" (the teacher helps students use ICT for effective learning
activities), "Deepening of knowledge" (the teacher helps students learn the contents
of the subjects on More profound level and use the knowledge gained to solve life's
problems) and "Creating knowledge" (the teacher helps students acquire the skills
to create new knowledge for the harmony social development of future citizens and
employee) (Figure 2).
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Figure 2. The structure of digital competence of the head of a network
educational organization
Source: Own Work
2.4. Special expert professional digital competencies
N. Morze and O. Kuzminska, analyzing the Standards in the branch of information
technology for the heads of educational institutions, developed by the World
Association for the support of the introduction of information technologies in
education, distinguish 6 areas of activity of the heads of educational institutions
(Morze, Kuzmi nska, 2012) (Figure 2):
 Management and Strategic Vision. The heads of educational institutions
promote and promote the ideas of informatization, develop ICT competencies, and
ensure the formation of an educational environment that promotes the
implementation of these ideas.
 Teaching and learning activities of pupils. Heads of educational
institutions strive to ensure that the ICTs that are implemented in the learning
process, teaching methods and the educational environment, maximally contributed
to the effectiveness of teaching and learning activities of students.
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 The efficiency of professional activity. Managers of educational
institutions use ICT to increase the efficiency of teaching and management activities
of both the manager and all employees.
 Ensuring of school informatization, the organization of educational
process and management. Heads of educational institutions provide the
implementation of ICTs to support the effective organization of educational process
and management activities.
 Examination and evaluation of results. Heads of educational institutions
use ICT to plan and implement effective methods of examination and evaluation.
 Social, legal and ethical issues. Heads of educational institutions
understand the importance of the social, legal and ethical components of the use of
ICT and develop relevant provisions and local acts.
However, such a list is not complete and may be supplemented. Modern trends in the
managerial field are oriented towards ever-increasing openness in managerial
processes, decentralization, institutional autonomy, and the involvement of all those
who are interested in a consolidated management solution. From this point of view,
the development of managerial competencies in the branch of digital management
and the launch of digital education management, have the particular relevance. For
managers of educational districts, such competence can become one of the basic
ones, since the educational districts that are the centers of public state management
of education, the initiation of democratic traditions, and the development of public
factors in the management of general secondary education (Vatkovska, 2013).
M. Vatkovska notes that the benefits of e-governance in the field of education
include: greater openness and transparency of management activity at all levels, the
possibility of involving the public in the formation and implementation of state
policy in the field of education, as well as management of individual educational
institutions, increasing the personal orientation of educational services, raising
public awareness about the services of public authorities in the field of education
(Vatkovska, 2013).
The determined directions of activity may be the basis for special professional
competences of the head of the educational institution. They include 7 groups of
competencies: strategic management in the field of digital technologies, organization
of educational process on the basis of digital technologies, optimization of
professional activities through the introduction of digital resources and technologies,
digitalization of expert and monitoring activities, legal and regulatory activities of
the head in the use of digital Technology and content, e-government.

2.5. Specialized expert professional digital competencies
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A significant problem in the educational network may be the establishment of
logistical chains for the provision of educational services in the primary school,
branch, and other subjects of the district. Optimization of the process of giving the
teachers and students to lift to the educational institutes, the organization of distance
learning, etc. is a prerequisite for the functioning of the educational district and
provided with skills in the field of logistics of educational services.
The modern approach to solving these problems lies with the plane of possession of
the head of the educational institution by modern digital technologies, in particular,
the technologies of providing distance educational services, collaboration and
communication in "clouds", network management, etc.
Widespread use of Internet technologies for the implementation of information,
communication and logistics management leads to the emergence of new approaches
in the organization of work with personnel and the formation of effective
management teams in the network educational organization (Shmorgun L.G., 2010).
It is obvious that the educational process in network organizations is mostly
distributed among individual network members. The basic unit of this process is the
"project". The project form of activity is the basis of the management structure of all
types of districts. The projects are implemented by the project teams that have double
or even triple subordination: to the head of the organization (department) and the
project(s) manager. Such a management system is implemented within the
framework of project management.
Network organizations are innovative socio-economic formations that implement
innovative educational processes (organization of profile education, pre-professional
training, the provision in parallel with general secondary vocational education, etc.)
and carry out research experimentation, therefore, the leadership has to master by
the basics of innovation management and management skills by innovation
regarding to organization of the educational process in all subjects of the network.
Taking into account the peculiarities of a network educational organization, it
becomes obvious that effective project and innovation management becomes
possible in a digital format. Equally important is the media dimension of presentation
of a network education organization, providing PR, brand creation: managers have
to develop the new, technologically related with the social infrastructure of the
organization, which, in design, will promote the constant interaction between
physical and geographical subjects, and will provide self-organized discourse and
the exchange of information between actors and service users (Deiser, Newton,
2013). In this direction, Roland Deizer and Sylvain Newton have researched a sixdimensional set of skills and organizational capabilities that executives need to shape
in order to ensure the media presentation of the organization as an important source
of its competitive edge.
For those skills, the researchers attributed: production skills for creating high-quality
content, distribution skills for using the dynamics of information dissemination in
controlled linear chains, the skills of receiving the information and elimination of
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non-important information for the allocation of valuable elements in the information
space, skills for advising, supporting and coordinating the use of social tools in the
organization in particular Through the system of "reverse mentoring", the skills of
designing a social architecture that will provide a significant amount of space for
excuse and external interactions, analytical skills.
Thus, specialized digital competencies are represented by six groups of network
management: communication, logistic, team, project, innovation and information
management as well as media skills (Figure 2).

CONCLUSION
Thus, the digital competence of the head of a modern network educational
organization is a difficult complex formation and the main component of the
professional competence of the head of a network educational organization. It
consists of five key, three general-professional, as well as six special expert
professional and specialized expert professional digital competencies of the heads
of the educational districts. It provides the steadfast ability of the head to carry out
systematic management of the educational network organization on the basis of
leadership and create a harmonious educational and development environment of the
educational institution.
It should also be noted that digital competence, like any other, is a dynamic entity
and is modified in accordingly with the development of the economy, society, the
emergence of new technologies, etc.
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INTRODUCTION
Because the design of educational interventions is typically carried out in an iterative
cycle, this method is also recommended for the development of a MOOC. A design
methodology can support this. An example is the ADDIE model, an educational
development programme consisting of five phases: analysis, design, development,
implementation and evaluation (Bates, 2015).
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Quality remains a major concern for all concerned stakeholders: HEIs, government
agencies, students and MOOC providers. The successful uptake of online courses,
including MOOCs, in developing countries largely depends on the development of
effective quality assurance processes that are informed by explicit indicators and
clear methodology to ensure the course quality and thus provide a meaningful
learning experience to each and every learner. (Patru, Balaj i, 2016).
The article presents the conception of the MOOC entitled: “ICT-tools for elearning”, developed within the framework of the European IRNet project. Chapter
I includes some methodological aspects of MOOCs developing, based in particular
on such methods as microlearning, subscription learning, peer assessment. Besides,
the study includes a comparison of the structure of DLC and MOOC. Chapter II and
III contains the case study – authors project of MOOC and some research results..

I.
SOME METHODOLOGICAL
DEVELOPING

ASPECTS

OF

MOOCS

The researchers, having analysed background research and their own experience,
stressed: “The development of a MOOC can occur iteratively between different runs
of the MOOC, but one can also choose either a slower pace (improvement after a
few MOOC runs) or a faster pace (improvement as part of the MOOC run itself). It
is essential to start with analysing the context, conceptualising the design, and setting
goals — determining why the MOOC is being developed and for whom (from a
user’s point of view and from the institutional and societal points of view). Then, the
iteration cycle should be designed right from the start (including instruments for
continuous analysis and evaluation)”. (Patru, Balaj i, 2016: 53)
This and other development cycles can be applied at different levels of granularity
(e.g., learning activity, module, course or programme). For the learning design cycle
as a whole, and at each level of granularity, there are common concepts for which
services can be delivered to enhance and support the different development phases
of MOOCs. The Larnaca Declaration on Learning Design (Dalziel et al., 2013)
provides an excellent overview of these common concepts (Patru, Balaji, 2016).
Methodology of a MOOC’s design
As stressed by Spanish researchers: „The development of a MOOC involves the
implementation of a complex process of planning, design and development. This
process requires the participation of different professionals and work areas. The
efficiency of the production system needs to establish specific methodologies. These
should address the specific characteristics of the context of development, and they
must combine strategies and techniques from different areas: instructional design,
audiovisual production and multimedia development.” (Barrio, Fernandez,
Garcia, 2017: p. 183). In own study Olazabalaga, Garrido, Ruiz (2016) analysed
the Trends and Methodologies in area research on MOOCs. K.Gurba (2015)
described the MOOC history and future. In A.M.F.Yousef et al. (2014) presented an
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empirical examination of criteria to assure design quality of MOOCs, 29 criteria
were identified to measure the instructional design and assessment categories which
represented the pedagogical dimension. T. Daradoumis, R. Bassi, F. Xhafa, S.
Caballe (2013) focuses on th review on massive e-learning (mooc) design, delivery
and assessment. In the article prepared by international team of authors
(Smyrnova -Tr ybulska et al, 2016) was described some Theoretical and
Practical Aspects: Comparison of Selected Research Results: Poland, Russia,
Ukraine, and Australia on MOOCs.
Microlearning
We could stress that Microlearning can be regarded as a one of the more effective
methods in MOOCs. According to Hug (2005: 4) “The following dimensions can be
used to describe or design microlearning activities:


Time: relatively short effort, operating expense, degree of time
consumption, measurable time, subjective time, etc.



Content: small or very small units, narrow topics, rather simple issues, etc.



Curriculum: small part of curricular setting, parts of modules, elements of
informal learning, etc.



Form: fragments, facets, episodes, "knowledge nuggets", skill elements, etc.



Process: separate, concomitant or actual, situated or integrated activities,
iterative method, attention management, awareness (getting into or being in
a process), etc.



Mediality: print media, electronic media, mono-media vs. multi-media,
(inter-)mediated forms, etc.



Learning type: repetitive, activist, reflective, pragmatist, conceptualist,
constructivist, connectivist, behaviourist; also: action learning, classroom
learning, corporate learning, etc”. (Hug 2005: 4)

John Eades (2015) in particular notes that “Now that we agree Microlearning is
where training is headed, the next most important thing to consider is the medium
you choose to deliver your content” and described 3 Reasons Why Video Is The Best
Medium For Microlearning:
1. “Alignment. 75% of Millennials visit YouTube monthly. Millennials
coincidentally are going to make up 75% of the workforce by 2025. But they
aren’t alone. Regardless of age, people simply prefer video over other mediums.
According to Neilson, video is the most popular content consumed globally.
Think about it; if given a choice between watching an instructional video and
reading a 3 page document, which would you choose?
2. Retention and Transfer of Knowledge. Video is the most effective medium
for communicating information in a short period of time. Most people are visual
learners, so combining visual examples with audio creates a higher likelihood
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of knowledge transfer. Studies show that humans only retain 10% of heard
information after 3 days Vs 65% when visuals are added.
3. Easily Produced. Because of the advances in cameras and software, video is
the easiest and cheapest to produce than it’s ever been. Check out this one
minute video we built using an iPhone and the Splice App to show how we
make Microlearning. It no longer takes an expert in video production to produce
high-quality video that people want to consume.” (John Eades (2015)
Subscription learning characteristics:


“Learners subscribe or are subscribed to a series ("threads") of short
informational interactions ("nuggets").



Interactions usually last less than five or ten minutes.



Learners usually receive these nuggets through some form of push
technology.



Subscription-learning threads are usually—and preferably—designed using
the scientific find known as the spacing effect.” (Thalhei mer , 2013).

Besides, “the experience of those countries using complementary methodologies
such as peer assessment, portfolios, individual learning and/or school assessment
plans, and project-based assessment should be further examined and built upon.”
(Official Journal of the European Union 2010)
The importance of this category was stressed by a lot of researchers from different
countries: Hoi K. Suen (2014), who noted that: “The teach-learn-assess cycle in
education is broken in a typical massive open online course (MOOC). Without
formative assessment and feedback, MOOCs amount to an information dump or
broadcasting shows, not educational experiences. A number of remedies have been
attempted to bring formative assessment back into MOOCs, each with its own limits
and problems. The most widely applicable approach for all MOOCs to date is to use
peer assessment to provide the necessary feedback.”
The pedagogical strategies and technologies for peer assessment in Massive Open
Online Courses (MOOCs) analysed in his own study Robert O'Toole (2013)
This and other contemporary methods were used in elaborating a MOOC entitled:
“ICT-tools for e-learning”, developed within the framework of the European IRNet
project.
Figure 1 below shows the structure of one of the MOOC’s Modules and Table 1
presents „The Comparison of the structure of a DLC and a MOOC”.
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Figure 1. Methodology of MOOCs design
Source: Own research
Table 1.
Comparison of the structure of a DLC and a MOOC
Detailed structure of an Internet-based MOOC: Module study scheme
distance course
Introduction

Module study scheme



•Video, Points for discussion+
Individual tasks (Interactive tasks)
+Self-assessment test – no points



Course description: goals, objectives,
registration
procedures,
course
structure, skills and knowledge (both in
terms of IT and course subject matter)
required prior to taking the course and
upon its completion, information on
documents, assignments required to
obtain credit for the course (text or html
documents).

•video Points for discussion+
Individual tasks (Interactive tasks)
+Self-assessment test – no points
•Presentation on the topic
•Lecture notes

Reading list: core reading, additional •Selected bibliography
reading, Internet resources (a listing of
recommended core and additional •Additional bibliography
sources with which participants need to
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familiarize themselves during the • Graded test
course – a text, PDF or html
document).
Topic 1
Glossary of terms containing basic
concepts and key terms related to the •video Points for discussion+
course topics (types of dictionary: Individual tasks (Interactive tasks)
Encyclopaedias', ordinary Glossaries, +Self-assessment test – no points
FAQ’s, etc.).
•video Points for discussion+
Forum, a course feature facilitating Individual tasks (Interactive tasks)
discussion on a given course (News +Self-assessment test – no points
Forum, Discussion Forum).
•Presentation on the topic
Participant
registration
survey •Lecture notes
designed to collect information on the
profile of potential students, contains •Selected bibliography
questions relating to various issues •Additional bibliography
(Survey, Questionnaire).
•Graded test
Thematic Modules N (1<N<10):
Topic 2
Pre-test (a diagnostic test) (a package
of quizzes (tests) designed to gauge ........
participant knowledge of the course
Summative test
material )).



Core didactic materials for a given
course subject area (Lessons (didactic
materials and self-testing quiz),
Glossaries, Encyclopaedias, links ,
files (text files, PDF, audio files, video
files, multimedia presentations, others.



Package of tasks designed to help
participants assimilate material, to help
the
instructor
check
student
understanding of the material, to
consolidate and apply the knowledge.



Checking
students’
knowledge
(Lessons, Glossaries, Encyclopaedias,
reference links to Internet resources,
files stored in folders (text files, PDF,
audio files, video files, multimedia
presentations, other material)
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Creative tasks block designed to help
the student to work independently to
assimilate knowledge, skills and to
develop ways to solve specific
problems, to complete individual
projects; practical tasks (individual and
group ones) (Assignments (various
types: Advanced uploading of files,
Online text, Upload a single file,
Offline activity), Journals, Workshops,
Forums, AudioRecorder, WIKI, etc.)



Interactive communication feature,
enabling students to communicate with
one another and with instructors
synchronously
(Chat,
instant
messaging
software
(Skype,
NetMeeting,
Gadu-Gadu,
Yahoo
Messenger,
ICQ,
etc.),
and
asynchronously
(Forum,
E-mail,
Internal Messaging System, etc.)



Additional reference material for a
given
subject
area
(Lessons,
Glossaries, Encyclopaedias, reference
links to Internet resources, files stored
in folders (text files, PDF, audio files,
video files, multimedia presentations,
other material)



Checking students’ knowledge (Test
quiz) (Quiz, Hot Potatoes Quiz)
Conclusion module (Conclusion of
the course)



Examination designed to test (Quiz).



Final evaluation survey
Questionnaire).



Self-reflective
survey
(Survey,
Questionnaire)
(Smyrnova Trybulska, 2009)

(Survey,

Source: Own research
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II. CASE STUDY
The structure of the course “ICT-tools for e-learning”, elaborated within the
framework of the IRNet Project includes:
Introduction.
1. ICT-tools for presentation of multimedia content and tools for making
didactic videos (Figure 2, 3)







Preview of Analysing Tools for presentation of content.
Comparison and evaluating of Tools for presentation of content.
Developing of the practical skills of use Tools for presentation of content
in education.
Preview of Analysing Tools for making didactic videos.
Comparison and evaluating of Tools for making didactic videos.
Developing of the practical skills of use Tools for making didactic videos.

2. Tools for adaptive learning. Learning Styles




Cognitive domain.
Psychomotor domain.
Affective domain.

3. Tools for mind maps and infographics knowledge




Preview of Analysing Tools for mind maps and infographics knowledge.
Comparison and evaluating of Tools for mind maps and infographics
knowledge.
Developing of the practical skills of use Tools for mind maps and
infographics knowledge.

4. Gamification in education)
 Learn what game elements are used in gamification of learning process
 Learn about types of gamification
 Learn about motivation and techniques for improving knowledge
 Learn about different types of games
5. Tools for communication and collaboration (Figure 4)
The topic applies to:




University faculty and management, teachers, professionals, MSc students
who want to use ICT tools for collaboration in education online and in
blended learning, privately or as part of an educational institution or
company;
General public, keen on getting familiar with blended learning and to
implement it in their educational institution;
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6. Tools for formative assessment and control (Figure 5)



7.

Preview of analysis of ICT tools for formative assessment and control.
Comparison and evaluation of ICT tools for formative assessment and
control.
Developing of the practical skills of use of ICT tools for formative
assessment and control.

Digital Storytelling





Preview of Analysing Tools for Storytelling.
Comparison and evaluation of Tools for Storytelling.
Developing of practical skills of using Storytelling Tools.
Previous tasks for testing in real scenarios.

8. ICT-tools for developing Intercultural competences in e-learning




Preview of Analysing ICT-tools for developing Intercultural competences
in e-learning
Comparison and evaluating of ICT-tools for developing Intercultural
competences in e-learning
Developing of the practical skills of use ICT-tools for developing
Intercultural competences in e-learning.

9. Social Presence and online tutoring






To define online tutoring and its methodology.
To outline clusters of ICT tools applied for the purposes of online tutoring.
To define the role and functions of social media in the context of online
tutoring,
To provide recommendations on enhancing interactivity and social
presence in online tutoring,
To outline competences required for online tutors.

10. ICT Tools for Teaching Students with Special Needs






To outline the learning problems students with visual impairment/hearing
loss experience in the classroom;
To define ICT tools designed for the students with special needs, their
availability, characteristics, specifics of implementation in the classroom,
etc.;
To analyse practices and ways how commonly available ICT tools can be
adjusted to the needs of special learners;
To provide recommendations to the teachers on special methods of teaching
students with visual impairment / hearing loss placed in the classroom with
the students with normalised abilities applying specially designed ICT tools;
To discuss practices of experts in teaching students with special needs and
ways of facilitating their teaching with ICT tools
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Figure 2. Copy screen of the part of Module ICT-tools for presentation of
multimedia content
Source: Own Work, http://el.us.edu.pl/irnet

Figure 3. Copy screen of the part of Module ICT-tools for making didactic
videos
Source: Own Work, http://el.us.edu.pl/irnet
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Figure 4. Copy screen of the part of Module Tools for communication and
collaboration
Source: Own Work, http://el.us.edu.pl/irnet

Figure 5. Copy screen of the part of Module Tools for communication and
collaboration
Source: Own Work, http://el.us.edu.pl/irnet
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Figure 6. Copy screen of the part of Module Tools for communication and
collaboration
Source: Own Work, http://el.us.edu.pl/irnet

III. SOME RESEARCH RESULTS
A survey has been conducted in several IRNet project partners universities:
University of Silesia (US), Poland, Borys Grinchenko Kiev University (BGKU),
Kiev, Herzen State Pedagogical University of Russia (HSPU), Saint Petersburg,
Russia). The authors present below results of the survey carried out with
participation of 99 respondents (US, PL), (BGKU, UA), (HSPU, RU). The
questionnaire was elaborated in Google Drive (Google Form), it was supposed to be
filled anonymously by students of different specialization. The University of Silesia
conducted the survey at the Faculty of Ethnology and Sciences of Education among
students of the humanistic specialization: Integrated Primary Education and
Kindergarten Education, Kindergarten Education with Child’s Development Early
Support, Social-Cultural Animation with Cultural Tourism, Integrated Primary
Education and Pedagogical Therapy; A total number of 99 students took part in it.
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The purpose of this section is to describe the empirical results derived from the dataset of the MOOCs platform evaluation three research studies (Table 2 – Table 11)
Table 2.
Results of students’ responses to the question: Should the content of LMS
Моodle and МООС (Single choice question)
US

BGKU

HSPU

Be different

27,3%

62,3%

84,4%

Be the same

21,2%

37,7%

15,6%

Be partially the same

51,5%

-

0

Source: Own Research
Table 3.
Results of answers of students on question: Should the content of LMS Моodle
and МООС for identical topics (Single choice question):
US

BGKU

HSPU

Be different

18,2%

53,6%

87,5%

Be the same

35,4%

46,4%

12,5%

Be partially the same

46,6%

-

0

Source: Own Research
Table 4.
Results of students’ responses to the question: What type of course is it better to
use in teacher training? (Single choice question):
US

BGKU

HSPU

МООС

16,2%

63,8% 46,9%

LMS Moodle

34,3%

36,2% 53,1%

Both types

49,5%

-

0

Source: Own Research
Table 5.
Results of students’ responses to the question: What type of course is it
better to use to extend your basic knowledge? (Single choice question)
US
МООС

21,2%

BGKU

HSPU

63,8% 43,8%

E. Smyrnova – Trybulska, N. Morze, O. Yakovleva, T. Issa, T. Issa

152

LMS Moodle

28,3%

36,2% 56,3%

Both types

50,5%

-

0

Source: Own Research
Table 6.
Results of students’ responses to the question: What type of course is it better to
use to gain new knowledge?:
US

BGKU

HSPU

МООС

15,2%

68,1%

90,6%

LMS Moodle

30,3%

31,9%

9,4%

Both types

54,5%

-

-

Source: Own Research
Table 7.
Results of students’ responses to the question: What elements of a MOOC are
mandatory? (Multiple choice question)
US

BGKU

HSPU

video

45,5%

68,1 %

90,6%

presentations

70,7%

69,6%

78,1%

text

58,6%

52,2%

68,8%

joint-access wiki portal

13,1%

-

21,9%

mind maps

32,3%

-

21,9%

additional links to sources

27,3%

44,9%

50%

self-assessment tests

40,4%

53,6%

68,8%

control tests

31,3%

34,8%

71,9%

useful links

27,3%

-

50%

personal e-portfolio

13,1%

-

28,1%

blog

17,2%

-

21,9%

spreadsheets for formative assessment

20,2%

24,6%

34,4%

individual tasks for further assessment
by a tutor

12,1%

-

37,5%

pair work

17,2%

29%

9,4%

group work

18,2%

-

34,4%
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peer review

28,3%

-

28,1%

joint project

19,2%

43,5%

31,3%

discussion forum

27,3%

52,2%

71,9%

Source: Own Research
Table 8.
Results of students’ responses to the question: Can MOOC materials be used in
groundwork courses of blended learning?
US

BGKU

HSPU

Yes

68,7%

85,5%

96,9%

No

31,3%

14,5%

3,1%

Source: Own Research
Table 9.
Results of students’ responses to the question: What do you find appealing
in a МООС? (Multiple choice question)
US

BGKU

HSPU

Interesting|topical thematic scope

44,4%

66,7%

18,8%

Self-improvement

44,4%

60,9%

65,6%

Certification

27,3%

53,6%

15,6%

Acquiring additional competitive skills

28,3%

52,2%

56,3%

Lack of scope/content of university curriculum

15,2%

14,5%

21,9%

Attractive lecturer

15,2%

11,6%

9,4%

Course popularity

20,2%

20,3%

15,6%

Other

2%

-

3,1%

Source: Own Research
One of the survey questions was: Reasons to unsubscribe from МООС. Among the
most important reasons to unsubscribe from the course given by the respondents who
participated in the survey is too long duration of the course. In addition, as
emphasized in the study (Gurba 2015), the authors of massive courses recognize
more and more the need for more practical approach and implement their courses in
a manner which allows for keeping their participants longer and preventing the still
very high rate of the participants leaving the course too soon, long before its
completion. Not only the design of the course - the design approach to a problem is salvation, but also a good set of partners from outside the academic world, and so
is the industry, services and areas of practical applications. The development of
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design types of massive courses is one of the important directions in the modification
of the MOOC base. Some authors use an even longer new name MOOP, in which
instead of the word course the last expression is a "project". We are therefore faced
with a creation a massive open online projects, rather than the usual courses MOOCs
(T. Toikkanen, MOOP: The Next Step Beyond MOOCs, "Tarmo.fi Blog"
http://tarmo.fi/blog/20x5/04/moop-the-next-step-beyond-moocs)
In:
(Gurba
2015)).
Table 10.
Results of students’ responses to the question: What activities should be
mandatory for a МООC? (Multiple choice question):
US

BGKU

HSPU

Communication

50,5%

29%

46,9%

Collaboration

42,4%

18,8%

43,8%

Storytelling

8,1%

0%

9,4%

Assessment

38,4%

1,4%

59,4%

Feedback

16,2%

13%

81,3%

Problem solving

24,2%

8,7%

59,4%

Brainstorm

30,3%

5,8%

25%

Team work

24,2%

0%

28,1%

Discussion

33,3%

11,6%

53,1%

Tutoring

16,2%

4,3%

50%

Research

20,2%

7,2%

21,9%

Peering

24,2%

0%

28,1%

Source: Own Research
Table 11.
Results of students’ responses to the question: What elements of an LMS
Moodle are mandatory? (Multiple choice question):?
US

BGKU

Video

47,5%

17,4%

presentations

52,5%

21,7%

Text

55,6%

14,5%

joint-access wiki portal

17,2%

-

HSPU
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mind maps

34,3%

-

additional links to sources

25,3%

2,9%

self-assessment tests

44,4%

7,2%

control tests

46,5%

5,8%

useful links

31,3%

-

personal e-portfolio

10,1%

-

Blog

15,2%

-

spreadsheets for formative
assessment

22,2%

1,4%

individual tasks for further
assessment by a tutor

16,2%

5,8%

pair work

19,2%

4,3%

group work

17,2%

-

peer review

18,2%

-

joint project

11,1%

7,2%

discussion forum

31,3%

7,2%

Source: Own Research
Implications for higher education including policy
Widening participation in HE is a major component of the government education
policy — to increase not only the numbers of young people entering HE but also the
proportion from under-represented groups (e.g., those from lower-income families,
people
with
disabilities
and
some
ethnic
minorities)
(https://en.wikipedia.org/wiki/Widening_participation)
In their own publication M . Patru and V. Balaji (2016) stressed the promoting a
culture of quality in higher education. Quality lies at the heart of higher education
policies in all countries around the world. However, the demand for higher education
is increasing well beyond the capacity of traditional institutions. Thanks to
technology, teaching and learning are now less constrained by time and place. Online
learning holds the potential of delivering quality education to anyone, anywhere.
Many of the online self-paced courses offered outside of traditional higher education
are of high quality, enabling learners’ access to new knowledge, new skills and new
professional opportunities. In a world of growing virtual mobility, and in an effort to
address a more diverse range of learning options for working adults, more and more
open and distance teaching universities have expressed their intention to promote the
large-scale delivery of certified short learning programmes (SLP) and to incorporate
MOOCs into these courses as flexible building blocks. Governments should develop
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or strengthen quality assurance frameworks for the recognition, validation and
accreditation of flexible learning pathways as part of their broad development
agenda. (Patru M., Balaj i V. Eds., 2016: 13)

DISCUSSION
Education 2030: A new vision for education. Education 2030 must be seen within
the broader context of development today. MOOCs can contribute to SDG 4: Ensure
inclusive and equitable quality education and promote lifelong learning
opportunities for all. The Education 2030 Framework for Action, adopted at Incheon
(Republic of Korea) in May 2015, recognises lifelong learning for all as one of the
underpinning principles of this new vision, stating that “all age groups, including
adults, should have opportunities to learn and continue learning.” It also calls on
countries to “develop policies and programmes for the provision of quality distance
learning in tertiary education, with appropriate financing and use of technology,
including the Internet, massive open online courses (MOOCs) and other modalities
that meet accepted quality standards to improve access.”

CONCLUSION
MOOCs could be successfully designed and adapted to support the expansion of
access to post-secondary education for all categories of learners and to maintain their
motivation. They could also play a significant role in providing learning
opportunities for those in fragile/emergency situations. (Patru, Balaji, 2016).
The MOOC entitled: “ICT-tools for e-learning”, developed within the framework of
the European IRNet project based in particular on such methods as microlearning,
subscription learning, peer assessment. In the near future this course will be opened
to a focus group from the partners’ university and after some improvements to a
wider audience.
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Abstract: This article shows specialities and tendencies of implementation peer
assessment in educational process of higher educational institutions, the authors
present a comparative analysis of traditional and formative evaluation as well as the
advantages and disadvantages of the introduction of methods and tools of peer
assessment in universities are presented. The study presents the results of the survey
on the use of technology for assessment and use of ICT tools for evaluation attended
by scientific and pedagogical staff of the Borys Grinchenko Kyiv University. The
authors also propose ways of using ICT tools for introduction of peer assessment in
high school as well as describe resources for implementing peer evaluation, which
can be created in an electronic training course based on LMS Moodle, in particular
its Workshop activity .
Keywords: assessment, formative assessment, peer assessment, peer learning, ICT,
higher education.

INTRODUCTION
Today's graduates of higher education institutions need to be able to cooperate,
communicate and solve problems - these are the skills that are formed through social
and emotional learning and which refer to the soft skills needed by a specialist in the
modern labour market. Combined with traditional skills, this social and emotional
skill will help students to succeed in the development of the digital economy. The
modern educational system is in the stage of global world change and should prepare
a person to live in an open information space, to provide lifelong learning. The
situation of the inconsistency of the contents and results of training future specialists
with the current requirements of the labour market, characterized as a global crisis
of higher education: the system prepares people for the "outdated" economy. The
field of education requires new approaches and innovative pedagogical and
information and communication technologies for 21st Century Skills (Figure 1).
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21 st-Century Skills
Foundational
Literacies

Competencies

Character
Qualities

1. Literacy

7.Critical
thinking/ problem
solving

11. Curiosity

2. Numeracy

8. Creativity

12. Initiative

3. Scientific
literacy

9. Communication

13. Persistence/
grit

4. ICT literacy

10. Collaboration

14. Adaptability

5. Financial
literacy

15. Leadership

5. Cultural and
civic literacy

16. Social and
cultural awareness

Figure 1. 21st-Century Skills
Source: World Economic Forum report New Vision for Education:
Fostering Social and Emotional Learning Through Technology
At the same time, diagnostics of education is a compulsory component of the
educational process, which is aimed at determining the level of achievement of the
goals set and includes the control, verification, accounting, evaluation, accumulation
of statistical data and their analysis, reflection, revealing the dynamics of educational
changes and personal progress of the student, Redefining goals, refining educational
programs, adjusting the learning process, forecasting further changes and developing
the educational process. One of the components of the diagnosis of student
achievements is assessment. Classical world practice is the definition of New
Zealand scientist Clarence Edward Beeby, who treats evaluation as "systematic
gathering and interpretation of facts, followed by the next stage - judgment of their
value and appropriate planning of further actions" (Husen, 2000). In general, the
assessment carries out a number of functions in the educational process: controlling,
teaching, diagnostic-correcting, stimulating-motivational, developing, educational
and management functions of the learning process. An analysis of the current views
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of EU scientists on the assessment of students' academic achievements suggests
changes in the theory and practice of this field of pedagogy in the context of
emphasizing personality-oriented learning, namely the recognition of the so-called
formative evaluation function, which in the scientific-pedagogical literature is
interpreted as formative assessment.
With the implementation of mixed, distance learning, the appearance of a large
number of massive open online courses (MOOCs), peer learning technology, which
is part of peer assessment, is increasingly gaining ground. In this culture students
become active participants in the learning and evaluation process by sharing
responsibility in this process (Current Perspectives on Assessment). Students are not
involved in sharing and developing criteria in self and peer-evaluation, reflecting on
their own learning and keeping track of their performance, and utilizing feedback to
refine their knowledge, Skills and behaviours. In this culture, teachers do not
relinquish their obligations to students in the learning and assessment process, but
work with students to help them develop strategies for learning and assessing.
Teachers need to scaffold student learning by supporting them to close gap between
the desired goal and their current achievement level.
The purpose of the article is to identify the features, advantages and disadvantages,
methods and ICT tools for the implementation of peer evaluation in the educational
process of higher education institutions.
The hypothesis is that understanding the advantages and disadvantages of
traditional and peer assessment will help higher education instructors effectively
combine peer evaluation, the implementation of modern ICT tools for peer
evaluation support will help dismiss the teacher from routine work and organize
peer-to-peer group work more qualitatively and form peer assessment and selfassessment skills.
Methods
To achieve the goal, a number of methods were applied, in particular theoretical
ones: methods of systematic and comparative analysis of scientific sources,
methodological literature, and special literature to find out the elaboration of the
problem of implementing peer evaluation in the educational process of higher
educational institutions; Synthesis and generalization for the formulation of the main
provisions of the study; Empirical - expert survey, conversations with scientific and
pedagogical staff. In particular, at the Borys Grinchenko Kyiv University, a survey
was conducted among scientific and pedagogical staff, in which 84 participants
responded.
The
survey,
which
was
conducted
online
(https://docs.google.com/a/kubg.edu.ua/Forms/d/15wZ7IcLjQgYVZlwYDp7Rs2kQhPAWlojDXM9z5ccojQ/edit?Ts=595bc9fe#responses), raised questions
about the studied issues. The results of the survey showed that today peer assessment
is used extensively in the educational process by 15.6% of the respondents, 62.3%
use it in part, 22.1% do not use it. At the same time, 51.9% of respondents are ready
to use peer evaluation in the educational process after a closer look at this method.
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Other survey results are presented later in the article. Therefore, it is important to
consider theoretical peculiarities of peer-to-peer evaluation and recommendations
for its implementation in the educational process of universities.

1. THEORETICAL
EVALUATION

PECULIARITIES

OF

PEER-TO-PEER

1.1. Main purposes for assessment
The ability to conduct self-esteem, reflection, evaluate others, and work in a team
refers to the skills of the 21st century, as a modern person in the knowledge economy
society should learn to independently evaluate their activities, make relevant
conclusions and change, and not wait for the reactions of others to control and
evaluate.
The three main purposes of assessment are described as follows:
−
−
−

Assessment for learning occurs when teachers use inferences about student
progress to inform their teaching. (formative)
Assessment as learning occurs when students reflect on and monitor their
progress to inform their future learning goals. (formative)
Assessment of learning occurs when teachers use evidence of student
learning to make judgements on student achievement against goals and
standards. (summative)

Assessment for learning integrates assessment into the learning and teaching
process and establishes the teacher’s role in assessment. Through assessment for
learning teachers ascertain students' knowledge, perceptions and misconceptions and
use this evidence to inform curriculum planning and teaching practice in order to
support students to operate at the edge of their competence. Teachers use a range of
assessment tools and teaching approaches integrating assessment in the learning and
teaching process. Assessment goals are explicit and students are assisted to
understand clearly what they are trying to learn and what is expected of them.
Assessment is seen positively as supportive of student learning and assisting students
to close the gap between their current achievement and the expected goal.
Assessment for learning recognizes the influence that assessment has on the
motivation and self- esteem of students and provides them with constructive
feedback. Assessment for learning encourages the active involvement of students in
their learning and it depends on teachers’ diagnostic skills to make it work (Earl
2003).
Assessment as learning establishes students’ roles and responsibilities in relation to
their learning and assessment. It engages students in self- and peer-assessment and
promotes students’ confidence and self-esteem through an understanding of how
they learn. Its focus on student reflection on their learning is powerful in building
metacognition and an ability to plan for their own future learning goals. In

Formative and Peer Assessment in Higher Education

163

assessment as learning students monitor their learning and use feedback from this
monitoring to make adaptations and adjustments to what they understand (Earl
2003). Earl also expresses the view that “effective assessment empowers students to
ask reflective questions and consider a range of strategies for learning and acting.
Over time, students move forward in their learning when they can use personal
knowledge to construct meaning, have skills of self-monitoring to realize that they
don’t understand something, and have ways of deciding what to do next” (Earl
2003: 25). Assessment as learning emphasises the process of learning as it is
experienced by the student.
Assessment of learning describes the extent to which a student has achieved the
learning goals, including the Standards and demonstrates what the student knows
and can do. Its purpose is summative and gives an “overview of previous learning”
(Black 1998, p28). This is the assessment that is used to certify learning for
reporting to students, the parents and the system. It takes place usually at the end of
a unit, a program, a semester or a year of study. It is based on teacher moderation to
ensure consistent judgment of student achievement and is supported by examples or
evidence of student learning. Assessment of learning can be used to plan for future
learning goals.
1.2. The concept of formative evaluation
The concept of formative evaluation by different scholars is interpreted differently.
In our survey, we suggested that colleagues choose the most relevant definition of
molding evaluation and get the following results:
- an interactive assessment of students' progress, which enables the teacher to
identify the needs of the students and adapt the learning process accordingly
(Lokshina, 2009) - 57.7%;
- activity of teacher and students, which provides information that can be used
as feedback for the correlation of the learning process (Black, 2000) - 38%;
- a two-way process between a teacher and a student in order to optimize the
learning process (Cowie, Bell, 1999) - 28.2%;
- Assessment, which forms the knowledge of students and teachers - 23, 9%;
- Any assessment that helps the student to learn and develop (Perrenoud,
1991) - 19.7%.
Among the peculiarities of the molding evaluation according to the results of
the survey, the following was preferred:
- Not only products of educational activity are evaluated but also the training
process -60,6%
- Development of evaluation criteria based on the set training goals -54.9%
- Participation of the students in the assessment - 47,9%
- The process of evaluation is -35.2%
- Use of electronic tools for evaluation -26.8%
- Absence of an open comparison of results of different students -21,1%
The following methods are used for formative evaluation (Figure 2):
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Social
recommendation &
community
participation
Peer Assessment,
learning groups,
network social
mechanisms, peerreview
peer reflection.
peer-assist, peerlearning
benchlearning

Target Group
oriented evaluation

Self-Evaluation –
Self Assessment
responsive
evaluation,
formative evaluation:
Stakeholder
participation

E-Portfolio
Evaluation

Figure 2. Methods of formative evaluation
Source: Own work based on Intel
Research supports the powerful role that self-assessment can play in learning
(Kitsantas, Reisner, & Doster, 2004). Providing students with opportunities to
assess their thinking and that of their peers gives them practice in the skills they need
to become independent and self-directed learners.
Self-assessment helps students internalize the standards by which their products and
performances will be judged (Wiggins, 1990). Assessments, such as rubrics, which
are often used for final products, can be used by students as they work on a project
to determine how their work measures up to expectations. When students participate
in the development of rubrics, they also must think about what excellence looks like
in the field in which the product is created. They then learn to identify the
discrepancies between their thinking and the thinking of experts in the field. This
practice helps students develop the skills necessary to assess their own progress.
When students assess their own thinking processes and the products they create, they
are doing more than just looking for errors. They are “making explicit what is
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normally implicit” (Noonan & Duncan, 2005). This is especially important when
assessing mental processes, such as higher-order thinking and other 21st century
skills that cannot be observed directly without careful planning.
Making self-assessment part of a daily classroom routine is critical for producing
confident, independent learners, but it requires careful planning and consistency in
instruction. Black and his colleagues (2003) suggest the following guidelines for
successful implementation of student self-assessment:
1. The criteria for evaluating any learning achievements must be made
transparent to students to enable them to have a clear overview both of the aims of
their work and of what it means to complete it successfully. Such criteria may well
be abstract—concrete examples should be used in modeling exercises to develop
understandings.
2. Students should be taught the habits and skills of collaboration in peer
feedback, both because these are of intrinsic value and because peer assessment can
help develop the objectivity required for effective self-assessment.
3. Students should be encouraged to bear in mind the aims of their work and to
assess their own progress to meet these aims as they proceed (pp. 52-53).
In student-centered classrooms, teachers assess students, students assess each other,
and ultimately, students assess themselves. Considerable research shows that asking
students to think metacognitively about their thinking and their learning results in
greater achievement. Marzano (1998) found that interventions that asked students to
reflect on their learning had a greater impact on student achievement than any other
method. When students assess themselves honestly, they can no longer see
themselves as passive recipients of knowledge and skills instruction. They are, in
very important ways, responsible for their own learning, response to instruction, and
engagement in meaningful learning tasks.
For students who have become accustomed to being “taught” instead of “learning,”
the change in classroom culture to one where students are in control of their learning
can be uncomfortable. The teachers in Black’s (2003) project in southern England
found that their older students sometimes did not respond positively to the role they
were expected to play in classrooms where formative assessment was frequent and
ongoing. While following their own progress in learning can be motivating for some,
for others, it can require an uncomfortable level of commitment. Teachers need to
be aware of this when they begin implementing formative self-assessment. As Black
and his colleagues explain, “To overcome this pattern of passive reception requires
hard and sustained work.”
The value of self-assessment cannot be overstated. When this kind of thinking
becomes an integral part of daily classroom activities, students learn more, are more
intrinsically motivated, persist in challenging tasks, and attain higher levels of
confidence in their ability to learn (Kitsantas, Reiser, & Doster, 2004)
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Different tools can be used for formative evaluation. Among the tools used by the
study participants, the priority is given by the question of guidance (64.4%) and
reflection (63%) (Figure 3):

Figure 3. Tools of formative assessment.
Source: Own work
The level of learning by students of knowledge depends on the form of educational
work (Figure 4). Therefore, in order to ensure the effectiveness of learning, it is
envisaged to apply different forms, methods and technologies, in particular practice
through action and training in cooperation.

Figure 4. Dependence of the level of students' acquisition of knowledge
from the form of educational work.
Source: Morze, 2003.
1.3. The features of peer training
Peer training is aimed at actively involving all its participants in the educational
process. The basis of peering education is the equality of all, the pronounced subjectsubject character of communication, aimed at achieving certain pedagogical goals,
the solution of tasks by using the interaction, the use of the influence of each on the
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network community and, on the contrary, the influence of the community on each of
its members.
As additional advantages of peer training, are the following (Makoveeva, 2003):
− adaptability of educational organizations, specialists to changing conditions,
rapid reaction to changes in market conditions, new market requirements, increase
of compliance with socio-economic, socio-cultural, educational needs of society;
− concentration of activities of participants of network interaction on their key
professional, academic competences, unique processes that take place in the field of
education;
− eliminating duplication of a number of functions by participants in network
interaction;
− involvement in the joint academic, professional activity of competent
participants possessing the necessary resource potential;
− increase the efficiency of mechanisms for information exchange between
participants of informal network interaction, replication of best practices, innovative
practices;
− realization of partnership relations in the process of achievement of certain
results;
− absence of spatial, temporal restrictions;
− raising the level of competitiveness of participants in peer education;
− increase of speed, generation and transmission of specialized knowledge;
− high level of innovation activity, readiness and desire for change in
accordance with the requirements of the changing world, increasing requirements to
the level of professionalism of the teacher.
The peculiarity of peer education is that it was born precisely from those
opportunities that had never been before. It is based on the Internet, technologies
Web 3.0, massive digitization of various materials and a large number of open
educational resources (open educational resources, OER).
An example of a successful peer education system can be Peer 2 Peer University
(https://www.p2pu.org/en/) (P2PU), which operates with the support of the Chicago
Public Library and aims to optimize interaction in the professional pedagogical field.
The peculiarities of peer education include: the participation of a large number of
students, a minimum of interaction with the teacher, a customized communication
between students, the use of peer evaluation, etc.
The components of peer training are reflected in (Figure 5):
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Content
formed by a teacher

May be supplemented by students

Discipline
The interest of those who study

Administrating the learning process
Active participants - communicate,
appreciate, bunch others around
themselves

Passive - watch

Measuring progress
Automatic
evaluation

peer 2 peer
evaluation

Practical
application of
skills

Reputation
Badges system

Figure 5. Ingredients of peer education
Source: https://www.p2pu.org/en/

The presence of
an expert
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The peculiarity of peer evaluation can be attributed to: the availability of clear
language criteria, the organization of students' work in pairs or groups to evaluate
each other, the application of the principle of double anonymity: students do not
know who they are evaluating; Students do not know who rated them.
When developing the evaluation criteria, consider that:
− the criteria are aimed at assessing the student's work (at the intermediate or
final stage);
− the work of the student is evaluated according to the criteria or compared
with the model proposed by the teacher, but not with the work of other students;
− criteria must be known to students in advance;
− a clear algorithm for evaluating the outcome of which a student can
independently determine his level of achievement and evaluation is to be used;
− evaluation criterion is a concrete expression of educational objectives. You
can only evaluate what they are taught.
1.4. The advantages and disadvantages of traditional and peer assessment
We have highlighted the advantages and disadvantages of Table 1 and Table 2
ratings, which we ranked as a percentage of our peer support as a result of a survey
(https://docs.google.com/a/kubg.edu.ua/ Forms / d / 15wZ7IcLjQgYVZlwYDp7Rs2kQhPAWlojDXM9z5ccojQ / edit? Ts = 595bc9fe # responses).
Table 1.
Advantages and disadvantages of traditional assessment
Advantages

Disadvantages

Evaluation of work by a
specialist in this subject area

68%

Possibility of biased evaluation
by a teacher

69%

Verification of the level of
student learning

58%

The need for a teacher to spend
a significant amount of time
testing and providing evaluation
of work

61%

Detected and specified errors
allow students to learn from
their own mistakes

57%

Evaluation covers only the final
result

33%

Assessment of the student's
final result

53%

Students learn only from their
mistakes, do not take into
account the experience of others

25%

Source: Own work
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Table 2.
Advantages and disadvantages of peer evaluation
Advantages

disadvantages

Analyzing the work of
others, students can identify
typical errors that should be
avoided

71%

May be missed and not taken into
consideration the errors available
in the work

78
%

Increasing the transparency
of the evaluation

60%

Estimation of work by a specialist
can lead to an incorrect
assessment

60
%

The work of others can
provide students with ideas
on how to improve the
quality of their own work

60%

Ability not to meet students'
deadlines for implementation of
stages of peer evaluation

46
%

Motivation for collaborative
work of students

58%

The organization of students'
work and description of
evaluation criteria requires a
significant amount of teacher time
of

22
%

Assessing the work of other
students according to the
criteria provided gives the
opportunity to better
understand the educational
material

44%

When one work is analyzed
and evaluated by several
students, the final score will
be unbiased

43%

Formation of high-level
thinking skills among
students

36%

The teacher spends less time
checking and rating jobs

36%
Source: Own work

Thus, the disadvantages of traditional assessment can be eliminated by using peer
assessment.
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2. USE OF ICT FOR IMPROVING PERSONAL EVALUATION IN
THE EDUCATIONAL PROCESS OF HIGHER EDUCATIONAL
INSTITUTIONS
The results of the survey showed that e-mail, automated computer tests, and work
with shared documents or presentations are the most popular among the ICT tools
that teachers use in the learning process (table 3).
Table 3.
Use of ICT tools in the educational process
E-mail

68.8%

Computer tests that are checked and evaluated automatically

58.4%

Working with shared documents, presentations

51.9%

Resource Task in LMS Moodle

28.6%

Online tests

22.1%

Knowledge maps

19.5%

Wiki resources

16.9%

Social Networking

16.9%

Resource Seminar in LMS Moodle

15.6%

Forums (including Forum in LMS Moodle)

14.3%

Crossword puzzles (for example, Hot Potatoes, LearningApps)

13%

Smart Notebook

9.1%

Resource Glossary in LMS Moodle

9.1%

Chats (including Chat in LMS Moodle)

5.2%

Source: Own work
However, a survey analysis showed that some resources that can be used for peer
assessment are used by less than one-third of the teachers and when using them, they
do not always take into account all the possibilities of such tools. In this case, the use
of ICT should take into account the peculiarities of peer evaluation, one of which is
the organization of pair or group work.
The means of ICT that allow students to work together include:
− video (and audio) conferences – video and audio exchange with computer
networks, presentation and evaluation of performances;
− online meetings (for example, the resource http://www.anymeeting.com)
for the joint discussion of projects;
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− forums – an internet resource, a popular type of communication on the
Internet. The forum creates themes for communication, which makes it the best for
a chat. Anyone interested in certain information can conveniently and quickly view
them on the forum and add their own materials. In the educational process, forums
created within the framework of electronic training courses (in particular, in LMS
MOODLE) can be used;
− instant messaging – a telecommunication service for exchanging text
messages between computers or other device users through computer networks. In
the educational process, messages can be used in LMS MOODLE or in the corporate
Google account ;
− chats – a network tool for fast text messaging between users of the Internet
in real time, such chats can be created as a separate resource in the electronic training
course;
− Blogs are a website whose main content is regularly added to the
recordings, images or multimedia. For blogs characterized by short records of
temporary significance. The aggregate of all blogs on the Internet creates the
blogosphere. Students can use blogs for reflection or project presentation, evaluation
can be implemented through commentary;
− wiki-resources is a powerful tool for quickly creating and editing collective
materials. Students can create collaborative articles, evaluate the work of others
using templates, the teacher can track the history of edits and contribute to the work
of each participant;
− electronic mailing lists – Internet service, which enables you to combine a
certain number of people into a single closed distribution group;
− "white boards" – a tool for placing shared files on the screen "shared
notebook" or "whiteboard". Software for video conferencing and data conferences
often includes tools that allow the user to make a mark on the electronic board about
the way he would do it on a normal wall board. The main property of this type of
application is to allow more than one person to simultaneously work on the image,
with the synchronization of two versions with each other almost in real time;
− mental maps – services or software for creating diagrams that display
words, ideas, tasks, or other elements that are radially around the main word or idea;
− social networks– a social structure formed by individuals or organizations.
It reflects the various connections between them due to various social relationships,
ranging from random acquaintances to close family universities;
− shared documents ¬ documents that create and store in the cloud, which
can be shared by several users (with different permissions - viewing, commenting,
editing). All changes are fixed and can be rejected by the owner. Documents, tables,
presentations, etc. can be used to work together. These materials are used on online
disks (Google Drive, Sky Drive).
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Separately pay attention to the resources for implementing peer evaluation, which
can be created in an electronic training course based on LMS Moodle.
Resource Workshop involves collecting and analyzing students' work with a
collective assessment.
Students can submit works in the form of any digital content (files) such as a
document, a spreadsheet, a presentation, and can add text directly to the field on the
site with the help of a built-in text editor (link to blog, document, wiki-resource etc).
The materials are evaluated using several rating criteria determined by the teacher.
The process of collective evaluation and understanding of the form of this
assessment can be done in advance using examples of work presented by the teacher,
with reference to the example of the assessment. Students are given the opportunity
to evaluate one or several works presented by group members. Materials and
reviewers may be anonymous if required.
Students receive two grades at the workshop - an assessment of their material and an
assessment of the evaluation of their colleagues' materials. Both grades are entered
in the evaluation journal.
The seminar involves several "phases" that determine the various actions of the
teacher and students. The teacher can independently "switch" the seminar in different
phases, or set up automatic switching:
Setup phase ¬ In this phase, users can not take work or place jobs. Teachers can use
this phase to modify the workshop settings, modify the evaluation strategy, and
editing the assessment form.

Figure 6. Setup phase
Source: LMS Moodle
During this phase, the teacher determines the criteria for evaluating the works,
which will further evaluate the submitted work (Figure 7).
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Figure 7. Setting up of evaluation criteria
Source: LMS Moodle
Submission phase – In this phase, students can submit their work (within the
deadline for submission, if any). Teachers can distribute works for review by fellow
students.
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Figure 8. Submission phase
Source: LMS Moodle
Assessment phase - in this phase, reviewers can evaluate the submitted work
(within the time period for evaluation, if any).

Figure 9. Assessment phase
Source: LMS Moodle
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Grading evaluation phase – In this phase, users can not change their work and
evaluation of the work. Teachers can use assessment tools to evaluate final
evaluations and provide feedback to reviewers.

Figure 10. Grading evaluation phase
Source: LMS Moodle
The completion phase of the workshop is to save the marks received in the elearning course log. Students will be able to view their work and assessments.
Another option is the use of peer evaluation using spreadsheets. The teacher in
advance creates a joint spreadsheet, which provides a place for the presentation of
the work, the name of the student, the work to be evaluated and the criteria for
evaluation. An example of this method is a common table for assessment within the
discipline "Innovative methods, technologies and monitoring of e-learning quality"
for students in correspondence form (Figure 11).

Figure 11. Joint Assessment Table
Source: Own Work
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CONCLUSION
For the last decades, formative and peer assessment is actively being implemented
in the world, especially in the EU, and is gaining momentum in Ukraine. Its
peculiarities are assistance in the formation and development of the student's
personality, which is achieved by providing effective feedback to the student, his
active participation in the learning process, the constant adjustment of the
educational process, student's motivation, and awareness of the responsibility for his
/ her own training.
The identified advantages and disadvantages of traditional and peer-to-peer
evaluation suggest that the combination of traditional and peer evaluation will help
to avoid the disadvantages of traditional assessment. In particular, the possibility of
a teacher providing biased evaluation seen as a weak point of the traditional
assessment can be solved when we use peer evaluation, which increases the
transparency of the evaluation; such minuses of the traditional assessment as the
evaluation of the final result, and students learn only from their mistakes, do not take
into account the experience of others, are removed during peering evaluation and we
have such advantages as analyzing the typical errors that should be avoided and the
work of others can provide students with ideas on how to improve the quality of their
own work. At the same time, it is not necessary to give up entirely the traditional
assessment, because the disadvantages of peer assessment can be offset by the use
of traditional assessment.
The implementation of ICT tools to support peer assessment can free the teacher
from routine work, allow better organization of student and group work, and form
peer assessment and self-assessment skills. The results of the conducted survey
showed that 51.9% of scientific and pedagogical co-workers are ready to use peer
evaluation in the educational process after more detailed acquaintance with its
features. Among the wishes of the participants were the proposals on holding
scientific and methodological seminars and workshops on the use of ICT tools to
support peer assessment.

ACKNOWLEDGMENTS
The research leading to these results has received, within the framework of the IRNet
project, funding from the People Programme (Marie Curie Actions) of the European
Union's Seventh Framework Programme FP7/2007-2013/ under REA grant
agreement No: PIRSES-GA-2013-612536.

REFERENCES
Bikov V.Y., 2010: Fundamentals of Standardization of Information and
Communication Competences in the Ukrainian Education System: Method.
Pike / [B. Y. Bikov, O. V. Belous, Y. M. Bogachkov and others.]; Per

178

Nataliia Morze, Viktoriia Vember, Liliia Varchenko-Trotsenko

community Ed. V. Yu. Bykova, O. M. Spirin, O. V. Ovcharuk. Kyiv: Atika,
2010. 88 p.
Black P., 2000: Formative Assessment and Curriculum Consequences. Curriculum
and Assessment. Scott David (Editor). Westport: Greenwood Publishing Group,
Incorporated, 2000. Pp.7–24.
Black, P., 1998: Testing: friend or foe? Theory and practice of assessment and
testing. Falmer Press, London.
Black, P., Harrison, C., Lee, C., Marshal l, B., Wiliam , D. 2003:
Assessment for learning: Putting it into practice. Berkshire, England: Open
University Press.
Cowie B., B. Bell, 1999: A Mode of Formative Assessment in Science Education.
/ Bronwen Cowie, Beverly Bell - Assessment in Education: Principles, Policy
and Practice. 1999. Vol. 6, n. 1 (1 March). Pp. 101–116.
Current
Perspectives
on
Assessment
[online]
at
https://www.eduweb.vic.gov.au/edulibrary/public/teachlearn/student/assessme
nt_current_per.pdf (accessed 20 May 2017)
Earl, L., 2003: Assessment As Learning: Using classroom assessment to maximize
student learning. Experts in Assessment series. Corwin Press, inc., Thousand
Oaks, California.
Husen T., 2000: Conversations in Comparative Education / Torsten Husen,
Tjeldvoll Arild, Lingens Hans G. - Bloomington, IN: Phi Delta Kappa
Educational Foundation, 2000. - 181 p.
Intel® Teach Elements Collaboration in the Digital Classroom [online] at
https://educate.intel.com/download/K12/elements/Collaborate_html/index.htm
(accessed 20 May 2017)
June Ahn, Cindy Weng, Brian S. Butler : The Dynamics of Open, Peer-toPeer Learning: What Factors Influence Participation in the P2P University?
[online] at http://ahnjune.com/wp-content/uploads/2012/09/HICSS-finaldraft.pdf (accessed 20 May 2017)
Kitsantis, A., Reisner, R. A., & Doster, J. , 2004: Developing self-regulated
learners: Goal setting, self-evaluation, and organizational signals during
acquisition of procedural skills. The Journal of Experimental Education, 72(4),
269-288.
Lokshina O., 2009: Innovations in assessing academic achievement of students in
school education in the European Union. Comparative-pedagogical studios. 2009. - No. 2. - P. 107-113.
Makoveeva V, 2013: Network Interaction as a Mechanism for the Integration of
Education, Science, Production And Evaluation of Its Effectiveness: Diss. Cand.
Economics Sciences. Tomsk. 2013. 237 pp.

Formative and Peer Assessment in Higher Education

179

Marzano, R. J. 1998: A theory-based meta-analysis of research on instruction.
Aurora, CO: McREL. [on-line] at www.mcrel.org/PDF/Instruction/5982RR_
InstructionMeta_Analysis.pdf (PDF; 172).
Morze N, 2003: System of methodical preparation of future teachers of informatics
in pedagogical high schools: Diss. PhD hab. Ped. Sciences 13.00.02 / Nataliia
Morze. Kyiv, 2003. 531 p.
Morze N., Barna O.V., Vember V., 2013: Forming Evaluation: From Theory
to Practice // Informatics and Information Technologies in Educational
Institutions. - 2013. - № 6. - P. 45-57.
Morze, N, Buynitskaya, O.P., Varchenko -Trotsenko, L.O. 2016: Creating
a modern e-learning course in the MOODLE system.
Morze, N, Varchenko -Trotsenko, L., 2014:. Formation of cooperation skills
among students using Web 2.0 services. Educational Technologies and Society:
International Journal / East European Subgroup, Russia (17-1), 637-649.
Morze, N., Varchenko, L., Smyrnova –Trybulska, E. 2015: Ways of
formation of effective students' collaboration skills based upon the usage of
WBT. International Journal of Web Based Communities, 11(1), 25-41.
Noonan, B., & Duncan , R. 2005:. Peer and Self-Assessment in High Schools.
Practical Assessment, Research and Evaluation, 10(17), 18. Retrieved from
http://pareonline.net/pdf/v10n17.pdf (PDF; 8).
Peer 2 Peer Uni versit y , https://www.p2pu.org/en/ (accessed 20 May 2017)
Perrenoud P. , 1991: Pour un approche pragmatique de l’evaluation formative.
Mesure et evaluation en education. 1991. Vol. 13, No. 4. Pp. 49–81.
Schunk, D. H., & Zi mmer man, B. J., 1997: Developing self-efficacious readers
and writers: The role of social and self-regulatory processes. In J. T. Guthrie
& A. Wigfield (Eds.), Reading engagement (pp. 34-50). Newark, DE:
International Reading Association.
Wiggins, G. 1990:. The case for authentic assessment. Washington, DC: American
Institute for Research.

PROS AND CONS OF DISTANCE EDUCATION AT THE
UNIVERSITY OF HUMANITIES AND ECONOMICS IN
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Abstract: The article deals with advantages and disadvantages of distance study in
higher education. The article presents the results of research focused on examining
the advantages and disadvantages of distance study at the University of Humanities
and Economics in Lodz as perceived by its adult students.
The aim of the research was to determine the subjective satisfaction of students with
their distance studies. To gather the data we decided to use qualitative research with
semi-standardized interviews.
The research sample consisted of students of Master´s degree program, who had
previous experience with a combined form of studies. They had studied in a
combined form of study in a Bachelor's degree program. All students are older than
30.
Keywords: AHE, distance study, e-learning, adult students

INTRODUCTION
Although employees are required to develop their competences, frequently
employers are not willing to let their workers undergo education activities during
working hours, even though they realize the importance of their employees further
education. One of the possibilities to solve this problem is through e-learning
education, which is steadily becoming more popular. Distance learning is also
suitable for people with disabilities, mothers on maternity leave, and it is also
suitable for people living in regions with insufficient transport infrastructure, etc.
(Zor manová, 2016)
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1.THEORETICAL BACKGROUND
Distance education is a new form of education which takes place when a teacher and
students are physically separated and they use technology for making connection
between them (Heinrich, Molenda, Rusell, Smaldino , 2002). Distance
education is a formalised teaching and learning system which provides opportunity
to study without the use of classroom or face-to face interaction with teachers.
Distance education has a lot of advantages, including its own pedagogical merit,
leading to different ways of conceiving knowledge generation (UNESCO, 20002).
Distance education increase opportunities for learning and training, improves cost
effectiveness of educational resources. There are also some other advantages of
distance education as flexibility, balancing inequalities between age group,
limitation of geographical aspects or physical disabilities. One of the most important
advantages of distance learning is its convenience because students can easily study
at home, which has a good influence on the combination of education with work and
family life. Distance learning can also increase interactions with students, mainly in
the case of introverted students (Franklin, Yoakam, Warren , 1996). In daily
life, students more and more often prefer studying internet sources to traditional
handbooks (Morze, Spiwak, Smyrnova -Tr ybulska, 2015). Interactive online
courses have a positive influence on performance in terms of knowledge acquisition
than using traditional education forms (Leszczyński, Gotlib, Kopański,
Wej narski, Świeżewski, Galązkowski , 2015). It seems that it would be good
to provide online courses which replace conventional lectures (Roszak,
Kołodziej czak, Kowalewski, Ren -Kurce, 2016).

2. A CASE STUDY - AHE (THE UNIVERSITY OF HUMANITIES
AND ECONOMICS IN LODZ)
There are distance education forms of bachelor and master study programs and
courses of lifelong learning and complementary studies taught at AHE (The
University of Humanities and Economics in Łodz) thanks to the Polish Virtual.
The following bachelor study programmes were offered at AHE in the academic year
2016/2017 in the distance learning form: Administration, Journalism, Economy,
Philology, Finances and Accounting, Graphics, Informatics, Economy, Culturology,
Pedagogy, Political Science, Psychology, Sociology, Nursing, International
Relationships, Recreology, Logistics.
The following master study programmes were offered at AHE in the academic year
2016/2017 in the distance learning form: English Philology, German Philology,
Polish Philology, Graphics, Material Engineering, Pedagogy, Political Science,
Sociology.
As part of the complementary studies the following study programmes were offered
at AHE in the academic year 2016/2017: Tax Consultancy; English Language

Pros and Cons of Distance Education ...

183

Didactics for Kindergarten and First Grades of Primary School; Physics for Primary
and Grammar Schools; History for Primary and Grammar Schools; Informatics with
E-Learning Elements; Teaching for Kindergarten and First Grades of Primary
School; Mathematics for Primary and Grammar Schools, Ethics Teaching; Safety
Education, International Trade, Financial Audit; Logistics; Pedagogy for People
with Limited Legal Capacity; Neurologopaedics, Pedagogy, Resocialization, Work
with Pupils with Specific Education Needs, Therapy and Education of Children and
Youth with Autism and Asperger Syndrome; Psychology of Sport; Psychology in
Business (Akademia Humanistyczno-Ekonomiczna w Łodzi, http://www.ahe.
lodz.pl/akademia/uczelnia)
2.1 Organization of Distance Studies at AHE
Teaching is organized into 2–3 attended lectures at the university during the semester
and the remaining study is done through an online environment. The attended
lectures are planned face-to-face meetings between students and teachers. This
usually consists of the introductory meeting before the start of the course, where
students are informed what is to be expected from them and get acquainted with
distance learning methodology. Further on, later in the semester, there is another
meeting in order to reactivate and motivate students and help solve their study
problems. Finally there is an evaluation meeting at the end of the course (Akademia
Humanistyczno-Ekonomiczna
w
Łodzi,
http://www.ahe.lodz.pl/academia
/uczelnia).
The e-learning environment under (in Polish: Platforma zdalnego nauczania PUW)
is one of the largest in Poland and operates 24 hours a day, seven days a week
(Akademia Humanistyczno-Ekonomiczna w Łodzi, http://www.ahe.lodz.pl
/akademia/uczelnia).
The course of the distance study is overseen by the association called Polish Virtual
University (PUW), which is comprised of methodologists, information scientists,
graphic artists and editors. The association helps academia teachers in creating
distance learning materials.
Distance learning is carried out online. The online environment features didactic
materials used for studying: distance study aids in textual and audiovisual form,
textbooks written specifically for distance studies, discussion boards and chat rooms.
Students also keep receiving tasks from their teachers in this online environment;
they complete the tasks inside the environment and also receive feedback there.
Another feature of the online environment is the creation of tests and evaluation of
students. The tests are immediately evaluated by a computer program, which also
assigns a mark for the test. Teachers may keep testing the knowledge of students
throughout the course with tests whose results may or may not be counted in the final
evaluation of the class. There is also a messaging system inside the online
environment, where students and teachers can message each other.
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3. THE RESEARCH METHODOLOGY
The aim of the research was to determine the subjective satisfaction of students with
their distance studies. We focused on their motivation to study in the distance form,
map the positives and negatives of this form of study as subjectively perceived by
the respondents themselves.
The aim brought about the following research questions:


What are the causes for students selecting the distance form of studies?



What are respondents’ motivational factors to study?



What advantages and disadvantages do respondents see in distance studies?

3.1 Research Methodology
To gather the data – information answering the specified questions – we decided to
use qualitative research with semi-standardized interviews.
Open coding technique was used to analyse the data. Analysed interviews were
divided into units, which in this case mean words, sentences or paragraphs based on
their meaning; the units are therefore semantic wholes. Units were assigned their
codes.
Once a list of codes has been created, their categorization could begin.
Categorization created the following categories:


Reason to choose distance form of education



Motivation to study



Support from family, friends and others



The positives of distance form of study



The negatives of distance form of study

The technique of laying cards was used to evaluate individual categories; the
categories are organized into an image, which serves as the basis for text compilation
in a way that retells the content of individual categories.
3.2 Characteristic of the Research Sample
The interviews were carried out with Pedagogy students of the first year of master
study program studied in distance form. There were ten respondents. All respondents
were middle-aged, between 35 to 48 years old. Nine respondents were employed
full-time; one female respondent was on a maternity leave. Nine respondents have
children. All respondents had previous experience with a combined form of study,
therefore being able to compare both forms of studies
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4. RESEARCH RESULTS
4.1 Reason for choosing the distance form of study
Respondents stated choosing this form of study due to time constrains, because
combining study, family and work responsibilities is difficult and the distance form
of study enables them to study at times when it is most suitable for them.
“This form of study seemed the least time consuming, which I appreciate as a fulltime employee. I do not waste time by unnecessary travels.” (Respondent A)
One female respondent choose this form of study due to health issues.
“I choose this study also because of health reasons, since my health caused problems
during regular studies.” (Respondent B)
4.2 Support from Family, Friends and Others
Respondents frequently mention that they are able to manage the difficulties of
studies due to the help from their friends and family, who motivate them to study
and provide support during hard times of study set-backs. The family also represents
a significant help in harmonizing study, work and family duties, sometimes even
providing financial help.
“I am also motivated by the responsibility to my whole family, who greatly
participates and actually allows me to study (especially my husband and parents
helping with babysitting, and my parents helping financially, because as I am
currently on a maternity leave, my studies are demanding on my relatives...). My
sister, who obtained a PhD degree, is also a big motivation for me as I would like to
be at least a little like her, plus she encourages me, supports me and gives me energy,
because I often don’t believe in myself and am afraid that I will fail...”(Respondent
D)
Frequently, the respondents state that family or friends supported them to begin
studying. They boosted their self-confidence, and provided them with the sense that
they could succeed when in doubt. Their scepticism about their study abilities was
caused by previous study failures.
“I studied at university right after the grammar school, sadly unsuccessfully, which
I never truly came to terms with. The idea of going to study again was ever-present,
but I was afraid of another failure... But I wanted to prove it to myself. So when I
discovered a field that was interesting for me, it was by chance that my always
optimistic sister (unlike me) pushed me in the right direction at the right moment...
And to be continuing at the master level I would have not thought possible a couple
of years ago, since my original goal was ‘only’ the bachelor degree...” (Respondent
E)
4.3 Positives of Distance Studies
Since the respondents of this research already had previous experience with other
forms of studies (full-time and combined), they could compare the time demand of
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all forms of studies. The respondents knew how time-consuming it is to study,
therefore they perceived the saved time during distance studies in comparison to the
combined or full-time studies. All respondents agree that the most prominent
positive aspect of distance education is the saved time and costs connected with it,
which is caused by not having to commute to school as often as during combined
studies.
”The main positive aspect is the time saved by not having to commute to school. This
reflects on saved costs as well.” (Respondent G)
Since most of the respondents are employed full-time, with the exception of one
female respondent, who is on a maternity leave, they found the distance form of
study highly suitable. Respondents appreciate the possibility of studying whenever
it is suitable for them, a specific advantage of distance studies. The significant timesaving is perceived to be caused by the fact that studying can be done at home, during
suitable times, without having to spend more time during at lectures
“Less time spent at school, more time for other matters. More time for selfstudying…” (Respondent H)
Since most of the respondents also have children, they also have to harmonize their
family, work and study responsibilities. They appreciate the fact that it is possible
with the distance form of studies. All respondents agree they have better conditions
to harmonize all three types of responsibilities owing to the distance form of study;
due to being able to plan the time of studying according to their own schedule and
by saving time that would otherwise be spent commuting to school. Respondents
perceive this advantage of distance study more strongly, because they had the
experience of harmonizing family, work and study responsibilities in a combined
form of studies, which they all went through in their bachelor study programmes.
“The advantage for me is that I don’t have to commute to school, which was very
demanding to do when I worked and studied bachelor programme in the combined
form. School was in the afternoons on weekdays, I had complications finishing early
at work, had to make up for the missed hours by working on weekends, and I also
had to find someone to pick my daughter up from kindergarten…” (Respondent D)
Respondents also stated that the positives of the distance form of study is quality and
effective distance study materials and precisely defined requirements to successfully
complete a subject.
“Well and clearly prepared study aids and materials. Clearly and precisely defined
requirements. The chance of individual consultations with lecturers. That’s
concerning my current studies at AHE.” Respondent I)
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Question 1. What are positives of distance
studies?
Better harmonizing family, work study
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Saving time
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The results of responses: percentage of students
Positives of distance studies

Figure 1. Positives of distance studies (in percentage)
Source: Own Research
4.4 Negatives of Distance Studies
The negative aspect mentioned by most respondents was the feeling of social
isolation during studying. Most students see the absence of personal contact with
classmates and teachers, and absence of direct conversation with teachers, as the
negative aspect of distance form of studies.
“I see negatives in the fact that I’m in less contact with my classmates – a personal
contact that is” (Respondent J)
“Though I don’t have to commute to school, I miss the personal contact with my
classmates and teachers. I miss the personal touch and the fact we can’t discuss
tasks, requirements of individual subjects, give and get help, support each other…
Also limited contact with teachers is a disadvantage for me. I learn better when
hearing about a topic, making notes and clarifying things with questions. I realize I
can contact anyone via e-mail and ask for help, but I prefer personal contact, even
with the price of having to visit school more often…” (Respondent D)
This absence of contact with other students and teachers is frequently connected with
motivation to study – students can motivate each other during meetings, teachers
motivate students during lectures and seminars; these are not as frequent in the
distance form of studies as they are during combined or full-time studies.
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“I perceive few negatives. Maybe the limited contact with the university
environment, which can also motivate, and with other colleagues, as well as direct
feedback.” (Respondent I)
Students frequently realize, and perceive this as a negative aspect, the hardships of
self-organizing their studies. They face issues with determination to self-study, fight
procrastination.
“More time to self-study obviously leads to procrastination.” (Respondent E)
Other respondents do not perceive any negatives of the distance form of study; they
find it fully satisfying.
“None for me.” (Respondent A)

Question 2: What are negatives of distance
studies?

Inclination to prokrastination
Social distance, social izolation
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Results of responses: percentage of students
Negatives of distance studies

Figure 2. Negatives of distance studies (in percentage)
Source: Own Research

5. RESEARCH RESULT SUMMARY
Research results show that the motivation of all respondents to study, to begin and
continue studying, was their current or possible future career or change of job.
Although jobs and job positions were frequently mentioned, they were not the only
driving force behind studying. Respondents also strived to increase their professional
competences, cared for self-development. Respondents felt the need to educate
themselves and gain new knowledge that they could utilise in practise.
Certain motivation for students is also the support of their family and closed-ones,
who encourage them, and help them overcome obstacles and study problems, and
also help them to harmonize family, work and study responsibilities.
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Since the respondents had previous experience with the classic combined form of
studies, they could compare that to the current distance form, and agree that the
distance form of studies is less time consuming and can be better harmonized with
family and work responsibilities. Students also valued the effectiveness of study
materials and clarity of requirements to successfully finish individual subjects in
their current distance studies.
Some respondents perceive the social isolation as a negative aspect that lessens their
motivation. Social distance causing the feeling of social isolation implies students
have to deal with limited feeling of solidarity, with loneliness, both of which
negatively influences their success chances and may lead to quitting the distance
studies. Another negative aspect mentioned by students was a higher inclination to
procrastinate, since study activities were not organised.

CONCLUSIONS
The article described the subjective satisfaction of students with their distance
studies. We dealt with students´ motivation to study in the distance form and the
causes for students selecting the distance form of studies, we mapped the positives
and negatives of this form of study as subjectively perceived by the respondents
themselves.
Research results showed that students’ motivation to study was their current or
possible future career or change of job and also we found that students selected the
distance form of studies because of health reasons and also because this form of
study seemed the least time consuming.
Research results showed that students valued the fact that the distance form of studies
could be better harmonized with family and work responsibilities. Students also
valued the effectiveness of study materials.
Research results showed that distance education has some disadvantages. Some
respondents perceived the social distance and social isolation. Some students were
more inclined to procrastinate when studying in this form.
Based on the research results we created some recommendations.
The following recommendations to improve distance studies can be provided based
on the research results:
1. Students evaluate the distance form of study mostly positively. Adult
students perceive this form of study as less demanding in terms of
harmonizing family, work and study responsibilities in comparison to the
combined form of study. We therefore recommend using the distance form
for adult students more prominently. We recommend to provide the distance
form of study over the combined one. Distance form of study, as
demonstrated in the research, is a highly suitable form of studies for adult
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students, who frequently have to harmonize family, work and study
obligations. The distance form of study feels adequate for them because they
are able to fulfil their study obligations at times that suit them. Furthermore,
they save their time that would be otherwise spent commuting to school.
2. As a negative aspect, students mentioned little contact with the teacher and
they regretted not being able to discuss individual tasks and study
requirements personally with the teacher. We recommend eliminating this
problem by organizing two meetings. The first, introductory one, to present
students and teachers, study plans of individual subjects and requirements
for their successful completion. The second, final one, to evaluate the course.
Besides meetings we recommend frequent e-mail contact between students
and teachers, and allowing students to get in touch with teachers over the
phone.
3. Since a number of respondents experienced social isolation and problems
stemming from social distance, this problem needs to be eliminated. A
number of respondents felt a low amount of communication with other
students and with teachers as a negative aspect and connected it with
decreased motivation to study. The problem can be remedied by frequent
contacts between students and teachers and between students themselves;
here we recommend using an online forum, on which once a week or
biweekly, teachers can post a topic for discussion, ideally based on a topical
article or event, together with questions that students can answer.
4. Inclination to procrastination can be eliminated by assigning study tasks or
shorter seminar papers to students once per week or once per two weeks.
The study tasks or seminar papers are always connected with one of the
covered topics or individual topics. Students must complete these tasks and
send their solutions to the teacher for evaluation and feedback. Students are
evaluated based on these tasks. Similarly to study tasks, students send their
assigned seminar papers to the teacher and get feedback on them.
Tasks or seminar papers assigned to students in this way provide feedback
to the students on the partial results of their study work and motivate them
to learning. Effectively refined feedback is the basic prerequisite to secure a
transfer. It is important to not have a long pause between sending the task
solution or seminar paper and receiving the feedback from the teacher as that
would demotivate students.
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Abstract: The article deals with the pressing problem of test evaluation of students.
The paper analyzes advantages and disadvantages of students’ knowledge test
evaluation. Test evaluation of knowledge allows to create effective models of student
assessment, using current approaches and facing challenges of studying foreign
languages. Test control is used to set the level of achievement of academic groups
and individual students, to analyze various forms and methods of teaching and hold
final evaluation.
Keywords: control of knowledge, supervisory and reference computer training
programs, test, classification of tests, test signs, test criteria, types of test questions.

INTRODUCTION
The introduction of a new system of managing higher educational institutions and
stricter requirements for the quality of student training demand to search for more
effective means of evaluation. Besides, optimal organization and monitoring of the
quality of educational process is of great importance too. Tests, ratings, modern
means of pedagogical control and evaluation can improve both the quality of
student's training and the teaching, methodological, educational activities of teachers
and management activities of the administration of higher educational institutions.
In the conditions of a significant reduction of class hours it is necessary to introduce
new methods for managing educational and cognitive activities of students. The most
characteristic type of teaching process control is feedback management. In order to
manage feedback professors need efficient evaluation methods, which permit to see
if all the planned activities were successfully fulfilled. For the implementation of
effective feedback, it is vital to hold regular check and evaluation. Realization of
these requirements in practice can be achieved only with the help of tests that are not
very time-consuming both for the students and for the teachers.
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Relevance of the problem. The method of testing with the use of ICT as one of the
methods of pedagogical control is one of the most scientifically grounded among
means of knowledge evaluation of students. It is widely used all over the world.
Currently, standardized testing technologies are distributed in the educational system
of Ukraine. The theory of educational evaluation and pedagogical testing technology
are being widely introduced into higher education practices.
Previous research. As the analysis of scientific works on the research problem
shows, the question of evaluating students' progress in terms of implementing test
control of knowledge is one of the most controversial. To date there are many
different approaches, both general and subject-oriented, which take into account the
specifics of individual disciplines.
Many scientists, such as E. Baker, R. Henig, V.Reddy, B. Bitinas, V. Bespalko, A.
Kokchetov, V. Maksimov studied the methodology of knowledge assessment and
argued its efficiency. Of particular interest are papers devoted to knowledge
assessment by D. Steiner, M. Kolen, R. Brennan, G. Fulcher., F. Davidson, V.
Avanesov, N. Volkova, K. Korsak, I. Pidlasiy, N. Talizina, H. Tsehmistrova, M.
Chelishkova, whose contribution has shaped the methodological foundations of our
study.
The purpose of this article is to argue the approaches to organizing test assessment
of students' achievement in the conditions of credit-modular study of philological
disciplines that are in accordance with the provisions of the current legal documents
and are oriented to take into account the nature of the educational and cognitive
activity of future teachers and interpreters.
Uniqueness of the issue. The goal of present research is to investigate various types
of test formats and ways of testing, in order to see how the theory could be applied
in practice. The newness of the research is that it generated and summarized recent
practice in the branch of testing. This article attempts to look at the importance of
classroom assessment and evaluation advantages. The methodology of this paper is
a descriptive approach, using classroom experience and relying on other research
carried out in this regard. Classroom assessment and evaluation are highly concerned
with qualitative judgments that are used to improve students' knowledge and
learning. Assessment and evaluation also give teachers useful information about how
to improve their teaching methods. Evaluation goes beyond students' achievements
and language assessment to consider all aspects of teaching and learning.

1. THE ROLE OF COMPUTER TESTING IN EDUCATIONAL
INSTITUTIONS: THEORETICAL REVIEW
Much work is being done in many countries to expand the scope of computer testing
in educational institutions. For example, several states in the United States have
introduced or are planning to develop and implement computer testing in response
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to federal government testing requirements to assess the performance of educational
institutions and teachers (Fetisov 2011; Bateshov 2011).
Based on this, testing in pedagogical science is considered as a method of
pedagogical diagnostics, besides, the academic community study the differences of
the test from other forms of assessment, different approaches to the classification of
tests are determined. The most common is the classification proposed by Norman E.
Gronlund, who distinguishes the incoming testing; formative and diagnostic testing;
thematic, final, cross testing and evaluation of residual knowledge. This
classification is also respected by Russian researchers V. Zvonnikov, M.
Cheleshkova, A. Mayorov, and others.
There has been a lot of researchin the field of testing all over the world over the last
10 years. M. Kolen and R. Brennan (Kolen, Brennan 2014) consider the role of
tests very useful and important, especially in language learning. It is a means to show
both the students and the teacher how much the learners have learnt during a course.
Moreover, according to them, tests could be used to display the strong points and
weaknesses of the teaching process and help the teacher improve it. They can
demonstrate what should be paid more attention to, worked out on and practised.
Furthermore, the tests results will display the students their weak points, and if
carefully guided by the teacher, the students will be even able to take some remedial
actions.
R. Henig (Henig 2013) believes that students learn more when they have tests.
According to his works, tests decrease the practice and instruction time. What he
means is that the students are as if limited; they are exposed to practice of a new
material, however, very often the time implied for it is strictly recommended and
observed by a syllabus. That denotes that there will be certain requirements when to
use a test. Thus, the students find themselves in definite frames that the teacher will
employ. Nevertheless, there could be advantages that tests can offer: they increase
learning, for the students are supposed to study harder during the preparation time
before a test. He emphasises the idea that the learners study harder for the classes
where they are tested thoroughly and claims that the students want and expect to be
tested.
L. Shepard (Shepard 2013) thinks that too much testing could be disastrous. It can
entirely change the students’ attitude towards learning the language, especially if the
results are usually dissatisfying and decrease their motivation towards learning and
the subject in general.
D. Steiner (Steiner 2013) assumes we should not forget that the tests when
administered receive less support from the teacher as it is usually during the exercises
in a usual language classroom. The students have to cope themselves; they cannot
rely on teacher’s help if they are in doubt. During a usual procedure when doing
various activities the students know they can encounter the teacher’s help if they
require it. They know the teacher is always around and ready to assist, therefore, no
one is afraid to make a mistake and try to take a chance to do the exercises. However,
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when writing a test and being left alone to deal with the test activities, the students
panic and forget everything they knew before.
G. Fulcher and F. Davidson (Fulcher, Davidson 2007) think that students’
encouragement is a vital element in language learning. Another question that may
emerge here is how to reach the goal described above, how to encourage the students.
So, we can speak about the tests as a tool to increase motivation. However, having
failed for considerable number of times, the student would definitely oppose the
previous statement. Hence, we can speak about assessment and evaluation as means
for increasing the students’ motivation
Besides, there are works that touch upon computer tests and their role in teaching
foreign languages: J. D. Brown (Brown 2008), T. L. Chiu, H.C. Liou, and Y. Yeh
(ChIu, Liou, Yeh 2007), T.F. McNamara and C. Roever (McNamara, Roever
2006), M. Takimoto (Taki moto 2009), K. Zechner, D. Higgins, X. Xi, D.M.
Williamson (Zechner, Hi ggins, Xi , Williamson 2009)
The main characteristics of tests as defined by modern testing science are the
following: validity (conformity of the used materials to the objectives of
assessment); reliability (continuity of results of test control with repeated use);
comprehensiveness (the scope of study material presented in the test);
standardization (setting the single procedure for conducting and summing up the
results of testing) (Shymkova 2007; Baker 2013; Kane 2013).
The separate kind of tests are multimedia tests – they are computer testing programs
created using a whole arsenal of multimedia, with a combination of text material,
audio and video information, photographs, painting reproductions, animations, and
the like.
The analysis of scientific and pedagogical literature (V. Avanesov, V. Kuznetsov,
A. Mayorov, Z.Slepkan, etc.) showed that the basic conditions necessary to hold test
evaluation are:
- taking into account the classical and modern test theory: on the basis of test theory
and modern methods of test design it is possible to provide reliability, validity and
efficiency of assessment; it is also important that test control is not limited to
evaluating student knowledge; tests help assess the entire students’ educational
activity, in particular the dynamics of their overall development, the formation of
special skills and abilities, activity, cognitive interests and creative abilities;
- professional interest and creative attitude of the teacher to the organization and
management of educational process. According to V. Avanesov, "tests can be
effective only in such an educational process where the teacher ... becomes a
developer of new software and methodical tools, the organizer of the process of selfeducation of students. Training should begin with the entrance test evaluation, be
accompanied by self-assessment and end with a final test" (Avanesov 1998);
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- active participation of students in the organization and implementation of their own
educational and cognitive activities within the learning process by self-assessing the
results of their learning.
In comparison to traditional forms of assessment, computer testing has several
advantages:
- prompt receipt of test results and freeing the teacher from the labour-intensive work
on the processing of test results;
- objectivity of assessment;
- computer testing is more captivating compared to traditional forms of polling which
creates positive motivation for students;
- improving the efficiency of the teaching staff (Avanesov 1998; Henig 2013;
Fetisov 2011; Kuznetsov 1999; Shepard 2013; Shymkova 2007).
However, despite some achievements, the problem of diagnosing the academic
achievements of future philologists through testing has not yet received a thorough
study and scientific synthesis.
We see a pedagogical test as a system of tasks of a specific form, interrelated by the
course material with increasing complexity, promoting to evaluate the structure and
measure the scope of knowledge and other characteristics of the individual.
Typically, a test is a standardized method for determining the level and structure of
students' knowledge. In this kind of test, all participants receive the same tasks, under
the same conditions and with the same rules of assessment of responses. This method
allows us to range participants according to the level of their knowledge and on this
basis, to objectively determine the place in the group (or rating) of each student.
Unification and standardization of the structural representation of test tasks is
especially needed to let the students understand the instructions fully, to objectively
evaluate the test results, to use ICTs to hold the assessment and analyze the test tasks.
The form, type and kind of test tasks affect their structure, the principles of content
design, determine the level of skills and professional training of students. Therefore,
it is necessary to rely on some general principles for constructing test tasks,
regardless of the type of specific discipline they will be created for (Mereshchuk,
Bar khayev, Stadni k 2006; Steiner 2013).
The test task is an integral part of the pedagogical test, which meets the requirements
of technological capacity, form and, moreover, statistical requirements: the specified
complexity.
Test tasks can be divided into two groups: closed - tasks with a variety of options;
tasks with alternative options; the tasks with multiple choice; tasks for matching
correspondences; tasks for establishing the correct sequence and open ones - the
open tasks; add-on tasks.
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It should be noted that not all types of tests allow you to use a computerized version
of programmable assessment. Let us define them. An open task type, or, simply
speaking, keyboard input - is a very powerful tool when checking various kinds of
terms, constants, dates. However, its implementation, as a rule, is mathematically
complex and therefore most of the developers skip them. The problem is, first of all,
that the phrase entered must be subjected to a syntactic, and ideally, semantic
analysis that simulates the variants of the possible text responses of the person who
answers the test. In addition, the student can make an automatic mistake and in most
areas of knowledge, such machine errors can’t be considered an error, which requires
a very flexible implementation of computer logic (Avanesov 1998; Koh, Reddy,
Chatterj i 2014; Kordon 2012; Kuznetsov 1999). Besides, we need to mention
that a language learner can enter various synonyms that may not be provided by the
database developer and at the same time can be absolutely or partially correct.
It is implied that there may be several possible answers in an open question. There
are also a number of variations to open questions.
1. Enter multiple responses in a certain sequence. It can be used in questions
demanding the narration of strict sequence of any operation. The type of question is
as difficult to program an open one, it is complex in designing and causes certain
difficulties for students, since it requires not only error-free input of answers, but
also an error-free reciprocal arrangement. However, despite its rather rare
application, this type is indispensable and is a powerful means of determining the
level of knowledge of students in matters such as the sequence of the transformation
of matter in chemistry, the sequence of actions of various types of repairs, etc.
2. The selective type of question.This is a classic variant, which most developers
consider necessary and sufficient for computer testing. In this type of question, one
or more correct answers from the proposed ones can be taken into consideration.
Some theorists draw a dividing line between these two varieties of questions, but
from the point of view of formal logic, these varieties are absolutely equivalent.
Computer implementation of this type is incredibly simple. Perhaps it is precisely
what makes it a popular choice in various existing testing programs. For the
implementation of this type, it is sufficient to have basic knowledge in any
programming language or in programmable office systems such as Excel or Quattro.
In the selective type of question, there are also varieties.
1. An alternative type is the simplest form and assumes a ready-made answer already
in the text of the question. It is only possible to specify whether the answer is correct
or not (answer "Yes or No"). In spite of its simplicity, this type can be successfully
used in a few areas of knowledge.
2. Consecutive type of question. It is the most difficult for students, although quite
simple in implementation, it gives the teacher a powerful tool for evaluating not only
specific knowledge but also logic.
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The open or closed form of test tasks also determines the level of development of
students' mental activity. This requires constructing tests that use educational
elements that develop three levels of cognitive-mental activity - the level of analysis
and synthesis, algorithmic and intellectual-search levels. A variety of test tasks
provides a depth of perception of the content of discipline provided that we wisely
select the elements of the discipline to diagnose the level of knowledge through
testing. Undoubtedly, it is necessary to compile several test-tasks of various types
for each study topic in order to form a bank of test tasks of the corresponding course.
The development of test-tasks and tests as means of diagnosing the level of
educational-professional training begins with the division of skills and knowledge,
identified by the educational-qualification standards of philological degree. The
required scope of foreign language skills can be represented by the modules of the
disciplines, which are given in the curriculum of training. In turn, these modules are
formed with the help of learning blocks. It is the mastery of these learning blocks
which is evaluated by the testing of appropriate skills – those of structuring new
ideas, conceptual-analytical and productive-synthetic ones. Therefore, the learning
blocks must be clear-cut components of the curriculum, structured in a modular way
(Baker 2013; Kane 2013; On conducting a pedagogical experiment 2003; Steiner
2013).
Systematic objective assessment, especially its ICT-based version is also an effective
means of differentiating and individualizing the learning process based on the
analysis of test results and increasing the motivation of students to systematically
study independently during the school year. Students are actively involved in the
organization and implementation of their own educational and cognitive activity
through self-control and self-examination by testing the results of their independent
work (Heni g 2013; Kuznetsov 1999).

2. TECHNIQUE AND METHODOLOGY OF TEST DESIGN.
2.1. Division of the tests and their ones
According to the goal and importance in the educational process assessment tests are
divided into the ones for formative and summative assessment.
Formative assessment is applied at all stages of learning and are designed to track
the level of mastery of study material, fix it and recapitulate it. Their main goal is to
identify gaps in students' knowledge.
Tests for summative assessment are carried out as some kind of summary of the work
on the studied topics.
It is advisable to carry out tasks for formative assessment at different stages of the
lesson (during brainstorming, when detecting the scope of students' perception of the
study topics and during its consolidation), but not more than for 10-15 minutes.
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As long as these tasks are formative, they should not be made too complicated. At
this stage of assessment, it is necessary to use predominantly such test tasks as
selective, sequential, or ordinal, constructive, schematic tests.
The data from thematic assessment informs the teacher about the level of students'
learning material and indicates how wise the test design algorithms were. In order to
ensure maximum reliability of the evaluation results and to check comprehensively
how fully the topics were studied, the instructor must prepare a test with a large
number of tasks. It should fully reflect the content of the topic, should give a
balanced presentation of both the main theoretical material and practical problems.
When preparing materials for modular control, the teacher must make them wellbalanced in terms of complexity. To do this, developers should include tasks in
approximately this proportion: 25% are easy tasks, 50% - average complexity, 25%
- complex. This distribution will reflect the ratio of strong, average and weak
students in the group.
When designing a test, one must take into account that the proposed tasks must be
diverse in terms of content and form, they will not be monotonous, but will provide
a permanent and steady motivation of students to work. It is not worth to limit the
tasks by closed form, it is wise to offer to students open tasks too, where they have
to write a complete answer to the question themselves.
The number of test tasks combined in one pedagogical test is determined by the term
"Test Length" or "Test Volume". To assess students' knowledge in the process of
express control (15-20 minutes) you can use a test with a maximum length of 15-20
test tasks; at modular control of knowledge and skills of students, designed for a
whole lesson, it is required to include the maximum of 40-50 test tasks.
Specialists, for example, emphasize that the reliability and objectivity of the test
check of knowledge and skills increases with the increase in the length (volume) of
the test. In order for the tests to fulfill the above-mentioned functions, it is necessary
to develop a test designed wisely from the didactic and substantive side, as well as
to evaluate their compliance with the educational standard.
For the effectiveness of the thematic control of knowledge and skills of students
through testing the teacher needs:
- to have at least four variants of test kits;
- to assign the number of points for correct answer to the given question for every
task of the test and for the whole set of tests (the number of points in each variant
must coincide);
- to have a key with variants of correct answers of test tasks in all types of tests,
2.2. Methodology of students' knowledge evaluation from test results.
Teachers can transfer the points received to 5-point assessment scale by assigning
value to each task. For example, for each correctly performed task that verifies the
knowledge of the theoretical material or task with the choice of one correct answer
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students can get 1 point, the task with the choice of several answers or finding
correspondence - 3-4 points. Having obtained the total number of points, the teacher
determines the intervals that correspond to the international standards of ECTS. The
following distribution of points is accepted: from 100 to 90% of the points
corresponds to high level; from 89 to 60% - sufficient; from 59 to 30% - average;
from 29% and below - the initial one.
So, students can be evaluated with the highest score if all tasks are correctly
performed, but also if their test results are very close to the best score. Thus, the
student is given some opportunity to make a mistake, which he does not have during
the traditional evaluation.
If the number of points obtained for the test by more than 50% of students is below
the maximum, one should pay attention to the correctness of the test task, the
relevance of its content to the test material.
For proper introduction of testing as a methodical form of educational process it is
mandatory to make it systematic, to ascribe a roleto it in the general structure of
studying and to develop methods of its use throughout the school year, not only
during the course of thematic certification, but also at the lessons of studying and
consolidating new material, which will be a good training for students, will help
them get used to performing similar tasks. It is crucial for the students to successfully
master the algorithms of performing test tasks of various types, levels of complexity
and structure, to discuss test results, to identify typical mistakes and determine the
ways to eliminate them. Only this approach to the implementation of test
technologies will contribute to the qualitative development of their modern
educational institution.

3. COMPUTER PROGRAMS FOR CREATING TESTS.
There is now quite a big market for computer testing programs. Let us discuss the
most widely used and the most user-friendly ones.
"Test Designer 3.3" is a versatile knowledge test program that allows you to use an
unlimited number of topics, questions and answers. The program supports five types
of questions and suggests any types of tests. It is possible to support the tests with
music, sounds, images and videos. Any data can be printed on the printer, exported
to files of different formats (Word, Excel, Access, HTML, XML, Text file, Paradox,
DBase, etc.). It also gives the opportunity to set the value of questions and answers,
to limit the answers in time, assign a score after end of testing (the scale of
assessments can be configured from 2 to 100-point system), check spelling. On a
single computer testing can be conducted by several students independently of each
other by entering the program under their own names.
"Tests designer" consists of three parts: "Editor" (designed to fill and edit the
database); "Simulator" (created for testing procedure based on the database
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"Editor"); "Results Administrator" (designed to analyze the test results). The
program has many features in terms of combining multimedia: questions can include
music, sounds, images, videos, formatted text of unlimited length. In addition, "Tests
designer" supports the main types of test tasks of the closed and open type.
MyTestX is another well-known system of programs for creating and conducting
computer testing, collecting and analyzing the results, evaluating test results on the
scale indicated in the test (program can be downloaded for free from the address
http://mytest.klyaksa.net).
The UniTest System Universal Test is another program to create tests, to hold testing
(locally, on CDs, in conjunction with electronic tutorials, on a local network of
educational institutions, etc.), as well as for a detailed analysis of test results.
The UniTest System program, as well as its predecessors, allows you to use all forms
of test tasks: to choose one correct answer, select several correct answers from the
proposed variants, set the match, set the sequence, enter a response from the
keyboard or enter a free answer with keyword search. You can use formatting,
graphics, audio and video files in the question texts. There is a system for automatic
importing of already prepared test tasks from any Microsoft Word documents or
plain text documents.
The UniTest System consists of 5 main modules: Editor, Test, Report, Settings and
Monitor (Server and Monitor for testing in the network). In addition, the package
includes UniTest Starter (Quick Launch) and UniTest Direct (Internet Recovery).
PowerPoint, which is part of the Microsoft Office Word suite, also offers a wealth
of opportunities for creating multimedia tests and allows you to combine different
kinds of information representation, apply hyperlinks and links.

4. OUTCOMES
It is very important to use theoretical recommendations in practice. Building up on
elements of the above mentioned test platforms we developed our own program
based on HTML-5. It is the latest version of Hypertext Markup Language, the code
that describes web pages. It's actually three kinds of code: HTML, which provides
the structure; Cascading Style Sheets (CSS), which take care of presentation; and
JavaScript, which makes the things happen. The set of tests is for offline use, it
allows for the use of multimedia, for instance, images, audio and video files to let
the assessment reach audial and visual language learners.
Below are the types of questions with textual material that can be presented with our
html-based testing program:
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MULTIPLE CHOICE
Text comprehension:
THE LAWS OF HEALTH
There are certain laws of health which deserve particular attention and they
are so simple that even a child can learn them. A constant supply of pure fresh air is
indispensable to good health. To secure this, nothing impure should remain either
within or near our homes, and every room in the house especially the bedrooms,
should be properly ventilated every day. (4, с.400-401).
1. Who can learn laws of health?
a) adults

b) children

c) adults and children

2. What is indispensable to good health?
a) pure fresh air
monoxide

b) pure fresh water

c) pure fresh carbon

3. What room in the house should be properly ventilated first of all?
a) kitchen

b) bedroom

c) living room

Grammar test:
1. This is the …… task I've ever done.
A. ease

B. easiest

C. easer

2. There aren't …….. slices of pie left.
A. more

B. much

C. a lot of

3. It was the book ……… you had left on the bench.
A. which

B. whose

C. what

4. They can ……… everything at the moment.
A. see and hear
B. are seeing and hearing C. saw and heard
D. were seeing and hearing

MATCHING
Establish correspondence between the parts:
1. They were about to leave

a) and luckily I was at home.

2. He called on me last Saturday

b) he will soon come around.

3. Brian began on his third painting

c) when you rang.
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4. Don't worry about the chairman

d) for the exhibition.

Match proper text to image (Figure 1):

Figure 1. Results of taking the matching text-to-image test
Source: Own Work

GAP FILLING:
Closed-end questions:
Is losing, lost, loss, consumes, consumers, division, divide, independent,
independence, independently, to depend on, faint, faintly
1. Mankind ……..a lot of natural resources harmful for our planet.
2. Kate is so oblivious. She always……….. her books and purses.
3.

My cat is a very ………. animal. She always does what she wants.

4.

After that horrible ………. he still cannot recover.

5. This large hypermarket always makes nice presents for their ……… .
6. Amanda was looking

……. at her son and couldn't say a word.

Open-end questions. Insert proper article:
1. Come to ... blackboard and write. 2. You have ... spelling mistake in ... word
"nursery". 3. He is ... old friend of mine. 4. There came ... tap at ... door and in another
moment we saw ... small girl enter ... room. 5. He is ... young artist and, I should say,
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rather talented. 6. He gave her ... cigarette and lighted it. 7. I don't feel ... sympathy
towards this man.

TRUE/ FALSE
6. Choose the sentence which is closer in meaning
1. They were about to leave when you rang.
A.

They left something.

B.

They were going to leave.

2. He called on me last Saturday and luckily I was at home.
A.

He came to visit me.

B.

He phoned me.

CONCLUSIONS
The value of tests as a tool for evaluating the effectiveness of student learning and
cognitive activity in comparison with other forms of control lies in the fact that,
firstly, the tests are a much more qualitative and objective method of evaluation and,
secondly, test indices are focused to measure the scope of assimilation of key
concepts, topics and sections of the curriculum, skills and abilities, but not just to
confirm that the student has some formally acquired knowledge (Henig 2013).
The use of test evaluation in training philologists allows teachers to develop effective
models for assessing students' achievement with maximum use of modern
approaches, specifics, goals and objectives of learning a foreign language, and,
taking into account existing trends, opens ways to computerize test evaluation.
Among the main advantages of test evaluation of students in linguistics we can
distinguish:
- taking into account the individual characteristics of students; the possibility of
analyzing in detail the scope of student’s knowledge in each content module of the
course;
- implementation of efficient diagnostics and feedback with each student; gaining
the learning time in the course by ongoing knowledge evaluation and the objectivity
of evaluation of learning outcomes;
- a large selection of forms and means of evaluation;
- saving teachers’ time and efforts by automating knowledge assessment.

206

ZoyaVoronova, Irina Holter, Maryna Romaniukha

At the same time, along with the positive ones we should mention the negative
features of tests. In particular, test control does not allow the teacher to check the
student's oral presentation.
Here we gave a short theoretical overview of such testing platforms as Test Designer
3.3, MyTestX, The UniTest System Universal Test and Microsoft PowerPoint.
Having launched an offline testing system for the language learners we are trying to
automate the process of their knowledge assessment, looking for ways to evaluate
writing skills and increasing motivation to study languages.
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Abstract: The main goal of the paper is to give the basic information about the
General Data Protection Regulation (GDPR) and its possible influence on distance
learning and e-learning. The first part of the text is focused on the GDPR content
and importance. Next, the author’s point of view on the GDPR consequences for
into the distance learning and e-learning is formulated. There can be found a few
complicated problems which could be solved by using different approaches which
are based on specific culture context. The text could serve as a starting point for
the discussion of the conference participants and future readers.
Keywords: data protection, distance learning, e-learning, GDPR, study
environment.

INTRODUCTION
The Czech Republic and other European Union (EU) countries have to prepare
their data protection due to the new requirements arising from the General Data
Protection Regulation (GDPR). The GDPR is an EU regulation designed to
strengthen and unify data protection within the EU. The GDPR will come into
effect on 25 May 2018 and will affect every organisation that processes EU
residents’ personally identifiable information. GDPR has been designed not only to
harmonize data protection practices, but specifically to strengthen the rights of data
subjects.
The GDPR eases the flow of data between all the EU member states. Anyone who
processes information about EU nationals will need to prepare for compliance. It is
expected that the GDPR will supersede the Data Protection Act (DPA) 1998 in the
U.K.
For example: organisations need to be able to demonstrate compliance with the
Regulation in a way not previously required, the standards required for gaining
consent to process personal data are much higher, organisations will be required to
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report significant data breaches to the Information Commissioner’s Office within
72 hours, and the potential penalties for non-compliance are significantly higher
than they are currently (potentially amounting to a 20 million Euro fine).
Later in the text the author tries to specify a few aspects which could be interesting
for the contemporary education institutions.

1. GDPR – BASIC TERMS AND PRINCIPLES
The
Article
4
of
the
GDPR
(http://ec.europa.eu/justice/dataprotection/reform/files/regulation_oj_en.pdf) contains 26 definitions, such as
personal data, processing, restriction of processing, profiling, pseudonymisation,
filing system, controller, processor, recipient, third party, consent, personal data
breach, genetic data, biometric data, data concerning health, main establishment,
representative, enterprise, group of undertaking, binding corporate rules,
supervisory authority, supervisory authority concerned, cross-border processing,
relevant and reasoned objection, information society service, and international
organisation.
Personal data means any information relating to an identified or identifiable
natural person (‘data subject’); an identifiable natural person is one who can be
identified, directly or indirectly, in particular by reference to an identifier such as a
name, an identification number, location data, an online identifier or to one or more
factors specific to the physical, physiological, genetic, mental, economic, cultural
or social identity of that natural person.
Processing means any operation or set of operations which is performed on
personal data or on sets of personal data, whether or not by automated means, such
as collection, recording, organisation, structuring, storage, adaptation or alteration,
retrieval, consultation, use, disclosure by transmission, dissemination or otherwise
making available, alignment or combination, restriction, erasure or destruction.
Controller means the natural or legal person, public authority, agency or other
body which, alone or jointly with others, determines the purposes and means of the
processing of personal data; where the purposes and means of such processing are
determined by Union or Member State law, the controller or the specific criteria for
its nomination may be provided for by Union or Member State law.
Processor means a natural or legal person, public authority, agency or other body
which processes personal data on behalf of the controller.
Consent of the data subject means any freely given, specific, informed and
unambiguous indication of the data subject's wishes by which he or she, by a
statement or by a clear affirmative action, signifies agreement to the processing of
personal data relating to him or her;
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The Article 5 specifies the principles relating to processing of personal data. These
are:


lawfulness, fairness and transparency;



purpose limitation;



data minimisation;



accuracy;



storage limitation;



integrity and confidentiality;



accountability.

These principles mean that personal data shall be:


processed lawfully, fairly and in a transparent manner in relation to the
data subject;



collected for specified, explicit and legitimate purposes and not further
processed in a manner that is incompatible with those purposes; further
processing for archiving purposes in the public interest, scientific or
historical research purposes or statistical purposes shall not be considered
to be incompatible with the initial purposes;



adequate, relevant and limited to what is necessary in relation to the
purposes for which they are processed;



accurate and, where necessary, kept up to date; every reasonable step must
be taken to ensure that personal data that are inaccurate, having regard to
the purposes for which they are processed, are erased or rectified without
delay;



kept in a form which permits identification of data subjects for no longer
than is necessary for the purposes for which the personal data are
processed; personal data may be stored for longer periods insofar as the
personal data will be processed solely for archiving purposes in the public
interest, scientific or historical research purposes or statistical purposes
subject to implementation of the appropriate technical and organisational
measures required by the GDPR in order to safeguard the rights and
freedoms of the data subject;



processed in a manner that ensures appropriate security of the personal
data, including protection against unauthorised or unlawful processing and
against accidental loss, destruction or damage, using appropriate technical
or organisational measures.
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The controller shall be responsible for, and be able to demonstrate, compliance
with the principles.

2. GDPR FROM THE EDUCATION POINT OF VIEW
The GDPR can significantly affect especially the distance learning which uses
modern technologies where collecting and using personal data have become
a common practise. Firstly, the students of all age groups should be aware of
possible abuse of data collections which are connected with their distance learning.
Secondly, GDPR implementation into study and learning processes should be
evident and clear for all participants. Thirdly, the permanent discussion on suitable
practises in the field should be the basis for the building a study environment where
the power is functionally distributed and the valid law regulation is respected. The
controller, the processor should be strictly defined and students’ consent should be
always made in a suitable written form.
2.1 Permanent discussion of the topic
Firstly, seminars and conferences tailored towards education professionals should
be required. Right there is a place to explore the subject in detail. Experts from
education, law and technology should clearly explain how educational institutions
need to change their data policy, provide best practice examples (lessons learned
from GDPR projects) in understandable form for the participants, and moderate
discussions on key problems. An important topic for the universities is the impact
of GDPR in research. Outcomes description should immediately be available in
electronic form for the education community.
2.2 Data Subjects and their Rights
The GDPR covers more detailed rights for data subjects – the students of all age
groups. These can be sorted as follows.
2.2.1 Data Subject Access and Rectification Rights, Right to Object
The data subject shall have the right to obtain from the controller confirmation as
to whether or not personal data concerning him or her are being processed, and,
where that is the case, access to the personal data and the following information:


the purposes of processing;



categories of recipients;



retention periods;



rectification right;



the right to lodge a complaint with a supervisory authority;



data source;
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The controller shall provide a copy of the personal data undergoing processing.
2.2.2 Right to Obtain Restriction of Processing
The data subject shall have the right to obtain from the controller restriction of
processing in some specific cases.
2.2.3 Right to Erasure (Right to Be Forgotten)
The data subject shall have the right to obtain from the controller the erasure of
personal data concerning him or her without undue delay and the controller shall
have the obligation to erase personal data without undue delay where e.g. the
personal data are no longer necessary in relation to the purposes for which they
were collected or otherwise processed, the data subject withdraws consent on
which the processing is based, the personal data have been unlawfully processed,
the personal data have to be erased for compliance with a legal obligation.
2.2.4 Data Portability Rights
It means a right to receive the personal data, which the data subject has provided
(via online forms, data generated by and collected from the activities of users) to
controller, and to transmit those data to another controller if processing is based on
consent or execution of a contract with data subject.
2.2.5 Rights Pertaining to Automated Decision-Making and Profiling
It means a right not to be subject to a decision based solely on automated
processing, including profiling, if that decision produces legal effects concerning
that data subject or similarly significantly affects him. Profiling stands for the
recording and analysis of a person's psychological and behavioural characteristics,
so as to assess or predict their capabilities in a certain sphere or to assist in
identifying a particular subgroup of people.
2.3 Study Data and Transparency
The principle of transparency requires that any information addressed to the public
or to the data subject have to be concise, easily accessible and easy to understand.
If suitable, visualisation should be used. Such information could be provided in
electronic form, for example, when addressed to the public, through a website. This
is of particular relevance in situations where the proliferation of actors and the
technological complexity of practice make it difficult for the data subject to know
and understand whether, by whom and for what purpose personal data relating to
him or her are being collected.
2.4 Introduction to GDPR Implementation
The key questions which should be answered at the starting point of the GDPR
implementation at an educational institution are:
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What data is collected?



Who is receiving it?



What processing will be done?



How long will it be stored?



Who will it be shared with?

The educational institutions should keep in mind that no processing without prior
data subject consent is possible. Data subject consent should always be expressed
in explicit action and documented provable format. All activities should be
governed by work contracts, student policies, and research policies.

3. THE MAIN
INSTITUTIONS

CURRENT

TASKS

FOR

EDUCATIONAL

The following list of data protection aspect can serve as a useful starting point for
the necessary activities inside the educational institutions which is based on
Harrisons Clark Rickerby’s approach. (https://www.hcrlaw.com/preparing-generaldata-protection-regulation-gdpr-10-steps-schools/)
3.1 Raise Awareness
Make people in your educational institution aware that legislation (e.g. the Data
Protection Act (DPA) in the U.K.), is changing to the GDPR and how it will affect
educational institutions. This task should be solved at the national level and
educational institutions should be supported by the Ministry of Education
according to their individual needs.
3.2 Information You Hold
Audit the information you currently hold and what data processing policies are
currently in place. Nowadays, a great deal of unnecessary information is held in
many cases and not all current data processing is done in compliance with the
GDPR.
3.3 Privacy, Data Subjects’ Rights and Consent
Review your current privacy agreement and put a plan in place for any changes that
are necessary. Remember that privacy is an important aspect of education. Check
your current privacy policies to ensure your procedures cover all the rights data
subjects have. Pay attention to how you delete personal data.
Review how you are seeking, obtaining and recording consent for data processing
and whether any changes are needed. Pay attention to Learning Management
Systems which often store sensitive information without data subjects’ consent.
Remember that keeping a permanent (electronic) communication with data subjects

General Data Protection Regulation (GDPR) and Distance Learning

215

can give a useful significant feedback due to their feelings connected with the
GDPR implementation in an educational institution.
3.4 Students and Personal Data Breaches
Think about what systems you're going to put in place to verify the age of
individuals and to gather consent from parents or guardians in regards to data
processing.
Make sure you have the correct procedures in place to investigate and report
a personal data breach. Sensitive information about a personal data breach is
connected with a necessary trust of data subjects.
3.5 Data Protection Officers, Data Processors and e-Safety Policy
Designate a Data Protection Officer (DPO) to take responsibility for data
protection compliance and assess. The educational institutions must have an
appropriate responsible person who is publicly known and respected.
Choose an accredited Data Processor who is also compliant with GDPR obligations
and IT asset disposal. Data Processors should be well known for all participants of
educational activities.
Having an e-safety policy in place is vital to ensure all key stakeholders know what
needs to be done to remain compliant. Underestimation of an e-safety policy can
destroy a reputation of an educational institution.

CONCLUSION
The GDPR introduces a framework of new data protection rights for EU citizens. It
will have a huge impact on education. Especially providers of distance education
should be carefully prepared. Non-compliant educational institutions could be fined
as much as €20 million or 4 % of global annual turnover. Educational institutions
need to act now to ensure they are compliant by the time the regulation is
introduced.
Educational institutions should especially focus their attention at these problem
areas:


Competent staff, sufficient security mechanisms, informed data subjects;



Minimize data collection;



Contract with data management;



Data subject consent management;



Transparency.
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If any assistance with preparing for the GDPR is required, responsible authorities
should act in time. Educational institutions could ask staff data protection training,
school data protection officer specific training, data protection legal advice, etc.
The main methods of the proper GDPR implementation should be a cooperation of
competent and responsible people, communication inside the educational
institutions, their communication with data subjects and a permanent respect to the
GDPR. The educational institutions should collect a useful feedback from data
subjects, inform them in time and update the GDPR implementation if necessary.
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Abstract: Cyberspace is the environment where contemporary society, and in
particular its younger generation, lives and functions. It is an area which offers a
spectrum of new opportunities with regard to education, communication, one's
professional career as well as leisure time. In addition to its unquestionable
advantages, cyberspace provides ample ground for numerous hazards that have to
be confronted by social scientists, humanities scholars and those pursuing
engineering disciplines. This paper is designed to provide and discuss examples of
areas, rules and methods relating to the use of multimedia in the contemporary
instructional and educational environment, and to outline opportunities and
problems connected with the status and role of electronic media in society. There
are various views and positions regarding the role and status of computerisation of
Polish education. On one hand there are those who are of the opinion that it is
necessary for schools to teach new cultural techniques, and on the other hand,
many people subscribe to the view that IT education should be abolished if the
computer disturbs personal contact between the teacher and the student. That is
why media education should be aimed at inculcating students with a cautious
attitude towards media.
Keywords: Media education, computerisation, educational environment

INTRODUCTION – MEDIA IN EDUCATION
The enormous progress of civilisation and the communication techniques closely
associated therewith cannot help impacting human beings and their intellectual as
well spiritual development. With globalisation in full swing, there are strong trends
towards homogeneity of popular media culture. Mass media are a determinant for a
new dynamic type of culture, the so-called mass culture (Luhan, 1995: 67-69).
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Mass culture is a product of contemporary technological civilisation and represents
specific values that have been studied, and been a subject of controversial opinions,
for many years now. Literature on the subject presents a wide spectrum of opinions
– ranging from opinions holding that mass media have an enormous effect on the
development of norms, standards, values, through moderate views to downright
criticism.
Mass media influence our conscious and subconscious minds, breaking down all
social barriers, and ignoring age limits, they are available for everyone and at any
time. Content offered to us by the media is becoming an integral part of our
thoughts, it is becoming that, which seems to be obvious. Images, above all, invoke
emotions and create a semblance of reality. Such media do not develop an
individual, they only make individuals more and more passive. Therefore media are
increasingly determining how we perceive, understand and experience the world.
Contemporary media are marked by the dominance of images and almost
automatic marginalization of words (human beings are regarded as homo videns,
who are reading less and less and live in a world of imitation), imposing a
particular manner of constructing and perceiving messages. “Emotionalisation” of
messages weakens the ability to critically evaluate content. This dependence on the
media makes us reflect on the extent to which the media have an impact on human
presence, on the development of the world of values. In this era of traditional
authority figures being undermined, young people give themselves over to
propaganda, advertisements and unsophisticated entertainment. The mass media
are becoming both a model, and deformation of, social behaviours. Strong
emotions accompanying information in audio-visual messages are encoded in the
RECIPIENT'S consciousness. Such emotions can be of both positive and negative
nature (Jankowska, 1985: 37-40).
A negative attitude is characterised by addiction to media that leads to the
formation of a specific mentality, in other words, as it were, to a distorted world
view (in a broader perspective). On the other hand, positive attitudes require some
effort on the part of the one “receiving” a media message. Such attitudes are based
on the recipient's critical thinking, retaining it and allowing the recipient to have
their own opinion in particular creative actions. Positive attitudes are categorised as
follows: critical ones – sound, objective approach; selective reception; creative
activity – media messages being insufficient to satisfy one's creativity needs and to
allow one to personally engage in intellectual pursuits; broad horizons – built upon
an appropriate hierarchy of values, dialogue – when an opportunity to engage in
participative or interactive communication is taken up; tolerance – being open to
the phenomenon of diversity (Nowakowska -Bur yła , 2003: 32-33).
1.1 Media in education – an outline
In the 1980s in Western Europe, stakeholders in education started considering the
use of media in teaching. At the beginning, computer literacy programs were
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proposed that would be delivered in various types of schools and at various
education levels.
We can distinguish four types of education forms:
- introduction to computer science and computers;
- extended curriculum to include computer science;
- a computer science course correlated with a particular occupation or trade;
- an offering of applied computer science courses.
What was important was the formal integration of new media with educational
processes on a technological plane as well as a new school subject – computer
science. That is demonstrated by the following aims and objectives of computer
literacy courses:
- to familiarise students with basic concepts and structures in computer science;
- introduction to computer and peripherals use;
- to impart knowledge on possibilities of use and control of IT techniques;
- introduction to the presentation of problem solutions in an algorithmic form;
- to provide information on individual programming languages (Kron; Sofos,
2003: 2-27).
New opportunities afforded by the use of media were presented:
a) ability to access, at any place and time, large amounts of data to be
processed;
b) establishing an interactive relationship between computer systems regardless
of the distance between them;
c) a variety of uses both in local and external networks;
d) creating virtual realities interrelated with real presentations in such a way that
one cannot tell the difference (Gaj da, 2004: 33-37).
By providing information from various spheres of life, media can stimulate one's
interest, satisfy cognitive curiosity, develop moral stances, in other words, they
serve the purpose of disinterested education. A significant role of the media is to
provide the latest information, stimulate cultural interests, satisfy the need for
relaxation and entertainment. The pedagogical aspect of media reception boils
down to learning the latest education technology, selective and active reception of
content provided by the media and co-development of educational programs. What
is of particular urgency is embracing the latest educational technology and
developing students' selective and critical media reception (Gaj da, 2004: 33-37).
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1.2 Media education vs culture
Computer programs available in the market allow users to independently create
presentations that combine images, graphics, text, sound and video sequences –
(multimedia) and address multiple senses simultaneously, which increases
education effectiveness. Progress is also made in software – multimedia software is
entering widespread use. Software development companies offer a range of
educational programs. A multimedia program addresses almost all of the
information acquisition channels – sight, hearing, and the verbal channel. Teaching
effectiveness is increasing, students' comprehension of subject matter is enhanced,
learning pace is increasing, and the scope of acquired knowledge is also extending.
Computer programs can be used both in the classroom and at home for independent
study. EduROM multimedia course-books are used too. These educational
materials conform to the core curriculum approved by the Ministry of National
Education. HOWEVER, multimedia should be used as a supplement and an
addition to a lesson prepared by a teacher, as it is the teacher who highlights the
information the students should pay attention to and is responsible for all the
aspects of the lesson being taught.
Modern education enthusiasts assume that the classroom and lesson-based system
will sink into oblivion, thematic blocks will be created, electronic books will
become available, education will be offered through the so-called e-learning. On a
pan-European scale distance education is co-ordinated by the European Distance
Education Network (EDEN) established in 1990 in order to promote distance
education through the provision of a platform for collaboration. EDEN is an
association open to all types of schools at all education levels as well as networks
of academics; we will witness an intensive development of programs offering
simulations to solve problems, and proper use of such programs can increase the
effectiveness of educational activities and enhance learners' creative thinking; the
teacher's role as an expert will change into that of an animator.
Unfortunately, creating virtual worlds solidifies the barriers, and extend distance,
between people, and contributes to gradual disappearance of imagination in
learners, as well as building communication barriers between the student and the
teacher (Hatalska, 2002: 53-54). DESPITE THE ABOVE, it appears necessary to
include media education in the education process. Media are conducive to human
development accompanied by respect for knowledge, wisdom and beauty. The
human being needs to learn to live again and the role the mass media play in this
process is significant (Gordon, 1982: 25). All media are a tool to explore the
world and to make life more pleasant, but a tool is useful only to those who have
learned when and how to use it. The same tool in the hands of those who do not
know when and how to use it may turn out to be dangerous. Media have an effect
on our daily lives and behaviour as well as the development of values.
Media are a powerful instrument for shaping human character, their instructional
and educational value is very significant, but we must remember that if media are
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not subject to any control, they can do more harm than good from an educational
perspective.
In discussing the effect of media on recipients, we can distinguish three attitudes:
immunity, acquiescence and activity.
A distinction is to be drawn between two essential types of occupational
competencies: those associated with media pedagogics and with the use of media in
education. Both these types are based on media competencies which we acquire
throughout our lives by interacting with new media on a daily basis.
Media-pedagogical competencies are those competencies that allow instructors, on
the basis of their own life experience, on one hand, to transfer their communication
and functional competencies to their own practice as well as education, skills
improvements and further education, and, on the other hand, to make a contribution
of their general professional competency, entitling them to work as teachers, which
forms the basis of their pedagogical competencies as well as competencies in
educational use of media.
According to Stefan Aufenanger, there are four dimensions of media-pedagogical
competencies:

 Familiarity with pedagogical / didactic concepts: from the perspective of
media pedagogics professionalization, it appears important that the teacher should
know and be able to properly use established concepts.
 Knowledge about children's and teenagers' media worlds: educators and
teachers should have access to the media world of their pupils and students. It is
only with this knowledge that they will be able to put themselves in young people's
shoes and adopt their perspective.
 Raising awareness of the subject of the media and experiences associated
with media: being aware and sensitive means being open to intentions that can be
expressed by means of media, stories and characters shown in media.
 Activities related to media pedagogics: media-pedagogical competence
should be imparted specifically with reference to practical activities, carried out as
supervised teaching practicums or lesson observations. Media pedagogics casuistry
should be given consideration as a significant supplementary concept - a form of
education whereby real life cases are analysed and discussed in order to identify
options of action aimed at properly resolving a given case (Baacke, 1997: 31-35).
According to Sigrid Blömeke, there are five areas of media-pedagogical
competencies:

 Media didactical competency: ability to reflectively use media and
information technologies in appropriate forms of education or teaching and further
development thereof.
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 Media educational competency: ability to discuss topics in class that are
related to media, with reference being made to the most important pedagogical
ideas.
 Socialisation-related competency in the media context: ability to
constructively take into account learners' requirements in media-pedagogical
activities.
 School development competency in the media context: ability to shape and
develop framework conditions for media-pedagogical activities.

 Teacher’s own media competency: ability to pursue content-focused,
independently defined, and creative activities in a socially responsible manner
(using media and information technologies) (Strykowski, K ąkolewicz,
Uber manowicz, 2008: 59-68).
The afore-mentioned multiplicity of aspects (multiple dimensions of competencies)
cannot, in practice, be implemented in a hierarchical order. It would be more
accurate to say that they are linked by mutual interrelations and functional
connections and their implementation depends on a particular, current action
context in which particular competencies are required. It should be remembered,
though, that media-pedagogical competencies already comprise certain dimensions
of media-didactical competencies, and the transition area between these two
competency planes is not clearly defined.
Operating and using media (e.g. a photographic camera, a microscope, a movie
camera, a computer); ability to create web pages using editors as well as
developing, combining, collecting teaching materials; essential knowledge on
technical equipment (on computers, modems etc.) - these are but a few difficulties
faced by teachers in connection with the introduction of media courses to school
curricula. It is important to stress that we are not talking here about specialist
knowledge that only specific professional groups have (e.g. programmers); still,
teachers who want to work using latest technologies should have essential
knowledge so that they are less dependent on specialists. Competencies related to
the functioning of media are closely connected with the ability to coordinate work.
Teachers perform the role of an expert, i.e. they carry out activities that previously
were carried out exclusively by specialists. They not only use pre-prepared
materials but also, increasingly on an unassisted basis, look through sources and
prepare content specific for a given audience.
It is proposed that media education should take into account the following aspects:
- children's and teenagers' life circumstances as well as communication
environment;
- needs and emotions;
- level of knowledge and experience specific to this development stage;
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- level of the ability to make judgments and degree of axiological awareness.
Proper media education should therefore create such conditions for learning that
learners can actively familiarize themselves with media in terms of their
pedagogical aspect.

CONCLUSION
Information education is education preparing for life in information society. By
drawing an analogy between events that happened several centuries ago and the
most recent history, one can develop in young people certain intellectual
predispositions that they will find useful in their lives, such as: the ability to
evaluate critically, logical thinking, the ability to analyse political and social
events, the ability to select and assess information provided by the mass-media,
sober assessment of situations, also in terms of ethics (Jadczak, 1998: 65).
Active teacher participation in computer courses will help to broaden your
knowledge and skills in the area of computer technology in teaching.
Knowledge of computer technology allows for the self-help of scientific research.
Media education provides teachers with more freedom in teaching methods.
Every effort should be made to ensure that media should properly fulfil their
mission and should not constitute an obstacle to recipients' emotional and moral
development. As John Paul II said: “(…) Ladies and gentlemen: as communicators
of the human word, you are the stewards and administrators of an immense
spiritual power that belongs to the patrimony of mankind and is meant to enrich the
whole of the human community” (Pope's address to the people of the
communications industry, Los Angeles, 15 September 1987, n.8) (John Paul II,
2004: 345-348; John Paul II, 2004: 12-14).
Parents as the first educators of their children are also the first source of
information about media. They have a duty to instil the ability to “use the media in
a moderate, critical, watchful and prudent way” in the family home (Familiaris
consortio, 76). Young people should acquire basic knowledge of audio-visual
culture not only in their family home but also at school. It is necessary to teach
how to navigate the world of illusion and fiction created by the media in a safe and
conscious manner. Out of the sheer multitude of items on offer one should choose
those that do broaden one's knowledge, widen one's interests, as well as
contributing to the development of one's personality and spiritual sphere
(Żurakowski , 1984: 41-43).
In our times – in the media society, it is necessary to equip the school community
with competencies in using media education tools, and in particular, with the skill
to use computers and the global IT network. It is important not only to have
technical skills but also to be able to practically use individual tools that support
the process of accomplishing the objectives of the didactic process (Goban -Klas,
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2004: 307). Hence the importance of equipping every educational establishment
with the latest media tools and devices that will improve the effectiveness and
quality of teaching and learning. Universal access to an enormous amount of
information on the Internet and in other mass media will certainly have an effect
upon the individual, while assigning an entirely new role to the teacher. The
teacher's role in media education is of inestimable importance as it is the teacher
who, to a great extent, is responsible for teaching quality and it is her/his
competencies that determine the effectiveness of media education activities.
Media is a powerful instrument for shaping a person, their educational and
educational values are valuable, but we must be aware of the fact that uncontrolled
care can harm the child in the sense of education.
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Abstract: The paper studies the specificity of the use of ICT tools by Spanish and
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University of Russia and University of Extremadura, Spain. The results of the
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INTRODUCTION
From the pedagogical activity standpoint, the achievement of a new quality of the
educational process and the orientation towards innovative results in the electronic
environment, require setting new goals and using special tools of professional
activity (Smyr nova -Tr ybulska, Noskova, Pavl ova, Yakovleva, Morze ,
2016). What new tools does a teacher need to master in order to make an entire use
of the high potential of the electronic environment?
In Russian pedagogical studies, quite widespread is the approach, according to
which five groups of pedagogical tools that are used in the creation of electronic
educational resources are identified: interactive, multimedia, modelling,
communication and productivity (Osin, 2007). Despite the name “tools”, in fact
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this idea represents the quality of the electronic educational resources content,
which determines new opportunities for the resource use in the educational process.
In European pedagogical studies, for Area, Gutiérrez and Vidal (2012), in the case
of teaching materials based on technologies, the main characteristics of these
digital materials are: Hypertextuality, Multimedia and Interactivity. At the same
time, there are authors who classify the digital educational resources according to
the following criteria (Grañas’s proposal):
1. News: This category includes reference books and documents containing
structured information, but not for an educational purpose a priori.
2. Instructional: Materials designed according to training needs.
3. Evaluative: They constitute a variation of instructional materials, and have a
purely evaluative purpose.
4. Instrumental: Interactive services or applications that cover many aspects of
learning support, including tools for the search, processing and visualization of
information.
5. Experiences: Interactive training scenarios that are based on games or
simulations.
6. Conversational: Conversational materials and services consist of
synchronous or asynchronous communication dialogues in which there are
(conversations) between participants in a training activity.
7. Collaboration: This type of material includes a wide range of work
proposals for this purpose: databases, encyclopaedias, reports, articles, notes,
manuals and guides, networked lectures, from activities fully open to highly
formalized.
When choosing the most appropriate educational ICT tools for a particular
educational situation, a number of factors may influence, but ideally, a reasonable
variety of methods and resources should be used to enable students to participate,
illustrate their ideas, investigate and find solutions to problems, in order to favour
the acquisition of learning (Jiménez-Cortés, Vico-Bosch, Reboll o Catalán, 2017).
Regarding the use of technological means in education, traditionally some mistakes
have been made as “transferring” the didactic situation into cyberspace, and taking
the teaching methods and learning strategies of in live classroom to the virtual
formative environments. However, these strategies and methods were tailor-made
and thought for face-to-face teaching. Therefore, its implementation without
adaptation, it has not been a successful measure, since we have brought into virtual
teaching the way of thinking in face-to-face teaching. The pursuit of the new
teaching strategies has come to the fore, bringing, for example, the concepts of
“flipped classroom” (Lucke, Dunn, Christie , 2017).
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ICT tools “in hands” of a teacher have evolved from a merely learning tool into a
multifunctional tool for creating various educational opportunities for learners’
self-guided work, and for designing and shaping an electronic educational
environment (Gutiérrez-Esteban, Camacho , 2017). The main purpose of
pedagogical ICT tools is to organize and support the activities of students in the
electronic educational environment (both in the classroom and outside).
Pedagogical ICT tools in the organization of out-of-class independent work play a
special and a very important role (Noskova, Pavl ova, Yakovleva , 2017).
We suggest the classification of “pedagogical” ICT tools, based on the focus of
different types of students’ activities organized and facilitated in the electronic
environment:
ICT tools for presenting and organizing learning information acquisition in
the electronic environment;
ICT tools for organizing educational communication in the electronic
environment;
ICT tools for managing educational and cognitive activities in the
electronic environment.

1.
EXPERIMENTAL STUDY
APPLICATION BY TEACHERS

OF

THE

OF

ICT

TOOLS

1.1 Research Methods
An experimental study of the ICT tools use by teachers was carried out within the
IRNet project (http://www.irnet.us.edu.pl). In this paper, we focus on the results
obtained by Russian and Spanish research teams. For the purpose of study, a
questionnaire was elaborated.
The main objective was identifying the specific application of the three main
groups of ICT tools in the electronic educational environment by teachers:
ICT tools for presenting and organizing learning information acquisition in
the electronic environment (for example, the intensity of various electronic
and interactive equipment application, a variety of electronic content, etc.),
ICT tools for organizing educational communication in the electronic
environment (for example, a variety of communication ICT tools and
students’ involvement in networking and communication, etc.),
ICT tools for managing educational and cognitive activities in the
electronic environment (for example, the intensity of various ICT tools
application).
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In addition, within each group, two questions were proposed that allowed
determining the correlation between actually used ICT tools by teachers and the
opinion of teachers about the relevance of these types of ICT tools for students.
In each of the questions, respondents were asked to assess the degree of application
or preference of ICT tools on a 5-point scale (1 point - never or almost never, 2
points - very rarely, 3 - rarely, 4 - quite often, 5 - very often or constantly). The
questionnaire was designed for teachers and specialists in the field of education
(school teachers, academic teachers, methodologists, etc.) who actively use ICT in
their professional activities, understand the essence and specificity of e-learning,
and have a sufficient experience in using distance education technologies to
facilitate students’ activities. All questions were presented in Russian and English
with the aim of disseminating this experience, as well as attracting the necessary
number of respondents from Spanish universities and schools. In addition, the
questionnaire passed the initial validation: it was analysed, and each issue was
evaluated and commented on by Russian and Spanish experts.
Finally, quantitative and qualitative analysis of the results was carried out using
Google Form tools and Statistical software (statsoft.com). In general, the analysis
was performed on 122 variables. The research sample included 65 respondents in
total, 19 from Spain and 46 from Russia. Of all the results obtained, we selected
only those that have statistically significant differences. The quantitative and
qualitative analysis of the obtained results shows general trends in the use of ICT
tools by Russian and Spanish teachers. In addition, the distinctive differences were
determined in the preference of ICT tools. Moreover, we see the prevailing
directions of ICT tools use.
1.2 General Overview of the Participants
General overview of the participants is presented in Table 1. The larger part of the
respondents appeared to be academic teachers with a certain teaching experience,
together with the sufficient practice in implementing ICT in their professional
activities. Consequently, the respondents can be considered the representatives of
the advanced part of the pedagogical community.
Table 1.
General overview of the participants
Teaching experience

ICT experience

Professional occupation

<3
years

>5
years

3-5
years

<3
years

>5
years

3-5
years

School
teacher

Academic
teacher

5%

92%

3%

5%

89%

6%

11%

89%

Source: Own work
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2.
COMMON TRENDS IN THE APPLICATION OF ICT TOOLS
BY RUSSIAN AND SPANISH TEACHERS
In order to see the general trend, it is enough to analyse the number of respondents
who chose the lowest rank (1), as well as the highest rank (4 and 5). The results of
the survey (see Table 2) show that both Russian and Spanish teachers are very
active in using multimedia equipment in their professional activities. They also
benefit from thematic websites. Mobile devices are less popular. Teachers almost
never use virtual and augmented reality interfaces. Respondents note the
importance of the e-content choice (variability and diversity) and they actively
provide students with the opportunities for automated self-control. The use of email is equally in demand by all teachers. Cloud documents are also quite in
demand.
Table 2.
Common trends in presenting and organizing learning information acquisition
in the electronic environment
1.

What ICT tools do you use for presenting educational
information (relate the degree of use on a 5-point scale):
Russia (%)

Spain (%)

(1-5)

1

2

3

4

5

1

2

3

4

5

computer +
multimedia
projector,
document
camera

2

2

4

15

77

0

0

0

20

80

websites

7

9

18

20

46

15

0

30

20

35

mobile devices

28

24

17

6

25

35

15

10

15

20

virtual and
augmented
reality interfaces
2.

63

11

11

11

4

60

10

10

10

10

What opportunities do you provide students to learn the
content (relate the degree of use on a 5-point scale):
Russia (%)

Spain (%)

(1-5)

1

2

3

4

5

1

2

3

4

5

selection of
necessary
content (content
diversity,
hypertext
navigation)

9

17

13

35

26

0

10

20

10

60
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selection of the
preferred
educational
content formats
(text, audio,
video)

6

13

22

28

34

0

10

15

35

40

support of
educational
motivation
(motivating
resources, e.g.
video, etc.)

6

20

20

26

28

5

10

30

20

35

automated selfcontrol

15

15

20

22

28

10

20

30

10

30

Source: Own work

3. DIFFERENCES IN THE ICT TOOLS APPLICATION
For each variable, an average rate of the application intensity was calculated. In
this paper, we present only statistically significant differences between the answers
of Russian and Spanish teachers. The Figures 1-3 below present the most
interesting results for each of the three groups of questions.
3.1 ICT Tools for Presenting and Organizing Learning Information
Acquisition in the Electronic Environment
In relation to ICT tools employed for presenting and organizing learning
information acquisition, it should be noted that LMS presents the highest rate, due
to it is a widespread tool in the university educational level area. Similar
punctuation it shows “own lecturers recordings” and “foreign language eresources” for teachers from both countries. Undoubtedly, LMS is the most used
tool due to its adaptability to the user demands (teachers), the reports offered to
teachers regarding students’ learning progress, their improvements and
involvements, and mainly their practices within this digital scenario. Due to the
fact that Spanish teachers are more actively using LMS, it can be assumed that they
also apply own lectures recordings on the basis of LMS. It is obvious that the
realities of close interaction within the European Union also encourage Spanish
teachers to use foreign language e-resources more actively.
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Use of LMS, own lectures recordings and foreign language
e-resources
5,00
4,00
3,00
2,00
1,00
0,00
LMS

own lectures recordings
Russia

foreign language eresources

Spain

Figure 1. Use of LMS, own lectures recordings and foreign language eresources (average rate)
Source: Own work
3.2 ICT Tools for Organizing Educational Communication in the Electronic
Environment
We presume that the activity in the application of LMS is related to preferences in
the ICT tools for organizing educational communication. LMS provide rich
opportunities for facilitating communication and interactions. This tendency is
again founded in relation to the organization of the educational communication in
the electronic environment; teachers mainly make use of forums, especially
Spanish teachers, followed by “rules, regulations, terms of network interactions”
and finally, online lecturers. The proportion between both countries is similar.
Use of forums, online lectures and rules of network
interactions
5,00
4,00
3,00
2,00
1,00
0,00
forums

online lectures

Russia

rules, regulations,
terms of network
interactions

Spain

Figure 2. Use of forums, online lectures and rules of network interactions
(average rate)
Source: Own work
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3.3 ICT Tools for Managing Educational and Cognitive Activities in the
Electronic Environment
In both countries, teachers trend to use ICT tools for organizing learning
information acquisition in order to know students’ academic achievements by using
online polls. However, there are some differences when choose criterial rubrics and
electronic organizers, with different frequency for both tools. In general terms, it
seems to be that Spanish teachers repeatedly use this kind of tools versus their
Russian counterparts.
Use of criterial rubric, electronic organizers and online polls
5,00
4,00
3,00
2,00
1,00
0,00
electronic organizers

criterial rubrics
Russia

online polls

Spain

Figure 3. Use of criterial rubric, electronic organizers and online polls
(average rate)
Source: Own work

CONCLUSIONS
The results show the current tendency in ICT tools use by teachers from Russia and
Spain. Mostly they take advantage of the electronic content capabilities, for
example, multimedia and interactivity for fostering motivation. In addition, the
benefit from ICT tools efficiency and performance, for instance while actively
implementing automated tests and learning analytics. Moreover, they use cloud
technologies for supporting networking and collaboration. Teachers consider
themselves to be aware of students’ demands and aspirations of ICT tools offered.
Spanish teachers in general are more active users of ICT tools. We can note that the
e-resources that teachers use largely cause their communication preferences and
ways to manage teaching and learners’ cognitive activities. As in the case of active
use of LMS, the electronic system induces the application of available
communication means (e.g. forums, online lectures, etc. together with the
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appropriate management capabilities (e.g., electronic organizers, criterial rubrics,
online polls, etc.).
Without a doubt, the main advantage of modern ICT tools is an opportunity for a
teacher to go beyond in-class interactions, to provide learners with a certain
freedom in educational and cognitive activities, taking into account the
opportunities and specificity of information and communication behaviour of
young people. ICT tools and new activities allow teachers to create electronic
educational environments where learners not only master the necessary
competencies, but also get the opportunity for self-realization, personal
development, and professional development (Dabbagh, Kitsantas, Al -Frei h,
Fake, 2015).
The prospective of the study consists in scaling the survey, engaging respondents
from other European and Russian universities. In addition, the data obtained can be
applied while designing e-courses in universities. This is especially important,
because the data on the most promising directions in the application of ICT tools
by teachers have been obtained, and several directions have been identified that
require special attention and development, taking into account the educational
request, and information behaviour of the 21st century students (Gibert, Tozer,
Westoby, 2017).
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Abstract: In the article the authors analysed the conditions and benefits of using chat
bots in the messengers to provide effective educational communication. They defined
the most popular instant messengers used by modern student, analyzed the tools
provided in the messengers, in particular the possibility of creating special programs
simulating human activities - chat bots. Special attention is given to determining the
ways of using bots in the educational process. The article also describes the
technology of implementation of the Smarsy chat bot for communication between
participants of the educational process at the Borys Grinchenko Kyiv.
Keywords: messenger; chat bot; communication; collaboration; Smarsy

INTRODUCTION
In modern society, information and communication technologies are actively used
in all spheres of human life, including education. They are catalyst for change that
affects the educational system, from content to its forms and methods. It is their
development that allowed us to return to the development of new educational
technologies based on efficient electronic communications in real time and
integrated data exchange systems. Electronic communications combines people
through the Internet with the help of such services as e-mail, social networks, blogs,
wikis, etc. It allows users to communicate and solve common tasks at any time from
any place, it allows to study, to receive relevant information, to make common, wellconsidered decisions in real time. That is why the modern educational environment
of the modern university should include a component that will provide electronic
communication among all participants in the educational process.
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The purpose of the article: is to investigate the state and benefits of using Chat
Bots in the media for effective education communication. To achieve the goal, the
following tasks were solved: to identify the most popular media among students
through a survey; to analyze the toolkit provided in the chatters to create chat bots,
in particular Telegram; to determine how to use bots in the educational process
(based on Telegram messenger); to describe implementation of Smarsy technology
for communication among participants in the BGKU educational process.

1. FORMS OF ELECTRONIC COMMUNICATION
The most common forms of electronic communication in real time include:
videoconferencing; online meetings; web forums; instant messages; chats; wiki
social networks. Their number and variety are constantly changing.
As e-communication is gaining in importance and is becoming one of the main types
of communication in the modern world, special attention is paid to messengers with
support for chat-bots - programs simulating human activities.
The rapid development of technology has overpowered the market for software
products and mobile applications used for communication. Experience has shown
that users are reluctant to receive news about the installation or use of new special
applications and mobile applications. According to ComScore, 80% of their time
users spend making use of only the main applications. Against this background, the
messenger segment for e-communications continues to grow strongly (“Bots: what
it is, how they work and why we need to understand them”, 2016). In 2016, the
cumulative audience of the most popular messengers overtook the most popular
social networks. As a result of the research it became obvious that it is easier to get
to the user with the help of the program that he has installed and opens every day
than to convince him of the need to work with a new application.
This means that it is advisable for application developers to create custom
applications for well-known programs that will enable them to expand their
functionality. So in such a way new technologies appear, one of which is the bots.

2. CHAT-BOT – THE PART OF MODERN COMMUNICATION
TECHNOLOGIES
Among all the latest developments and inventions such as the Internet of things, big
data, electric cars, cloud technologies, 3D printing, etc., the most trendy and popular
are chat bots.
Robot, or bot (English - bot, abbreviated in Czech - robot) is a special program that
performs automatically and / or in a given schedule of any action through interfaces
intended for people (“Robot (program)”, 2017).
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Usually, bots are used for monotonous and repetitive work, with the highest possible
speed (obviously, much higher than human capabilities).
Over 170 million Facebook accounts and 48 million Twitter accounts are bots. Such
data is reported by researchers from the University of Southern California and the
University of Indiana, as well as The Huffington Post (“Modern IT technologies for
business: why companies need bots and clouds”, 2017). Bots become an important
and noticeable part of everyday life. However, their use is at an early stage. In fact,
the bot is an interlocutor in a messenger that automatically responds on request. It
interacts with external services and applications and, if necessary, can do it on a
specific schedule. Instead of searching for a long time on Google or installing dozens
of apps on your smartphone, you can do the same with several commands in the
messenger.
Bots are also used in situations where the best response is required in comparison
with human capabilities (for example, bots for games, bots for online auctions, etc.)
Sometimes they are used for simulating human actions (for example, bots for chats,
etc.).
Chat-bots can give quite adequate answers to questions formulated in the correct
Ukrainian language. Such bots are often used to report weather forecasts, results of
sports events, exchange rates, etc.
The term "ChatBot" was introduced by Michael Moldin (creator of Verbot, Julia) in
1994 to describe the spoken-word program (“Hello, Bot! Are Chat Bots – The Next
Generation of Applications?”, 2016).
The main advantages of using chat bots are:
1. It is much easier to install bots than mobile apps. To install the bot, you just have
to find it in the messenger and start the correspondence. Bots are a set of automatic
messages.
2. Ease distribution. Bots can be distributed through links and through other bots. In
the case of Slack messenger, any member of the working group can add the bot so
that become available to the all team.
3. High-quality mobile applications are expensive in development and support.
Creating the program suppose the presence of qualified developers (or even teams)
for Android and iOS, requires tests, debugging, applications in app stores. In the case
of bots, they are easily created and added to ready-made messengers.
4. There is a huge number of situations in which the mobile application is unjustified.
Almost instant start of the bot opens many new usage scenarios. Bots are used in
cases where you do not need to create extra applications.
5. Bots can manage searching requests, data stored in the cloud. Transferring
computations to the cloud reduces the load on the user.
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6. Bots are adapted. Chats are a "natural environment" for bots, so they can easily
live and work in a live conversation, as is done by personal assistants (Siri, Google
Now), in auto-navigators, smart watches, emails, push messages, and more. .
7. The use of chat bots creates an image of a structure that follows modern
technologies.
8. The use of chat bots does not require a complex programming knowledge. If you
want to learn how to program a chat bot - quite simply, you do not need to know the
programming languages. It is enough to determine in which messenger you need to
create a bot and what it should do.
9. Chat bots are not artificial intelligence. This is another step towards the use of
artificial intelligence technologies.

3. USE OF CHAT-BOTS IN MESSENGERS
By exploring the current state of the use of chat bots in the messengers it can be
concluded that chat bots are very universal means capable of solving various tasks
from communication to counselling, from information services to voting, from
instant surveys to ordering educational content that will allow participants in the
educational process to make decisions in time.
To determine the ways of using chat bots in the educational process at the beginning
of the study, a target audience was identified - users aged from 17 to 21 years. To
determine the types of messengers most used by students, a survey was conducted.
Based on the student survey results (the number of students who answered more than
1000 questions), they determined that they are users of such messengers: Viber,
Facebook Messenger, Telegram and WhatsApp (Figure 1).

Figure 1. Student Survey Results
Source: Own work
In order to identify the tool provided by popular messengers to create chat bots, a
detailed analysis of not only the functionality of messengers was conducted, but also
considered examples of existing chat bots and the current state of the tools for their
development.
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Messenger Viber does not have open tools for developing chat bots. Viber Ari is
only available to users who sign up for Public Accounts, which are only government
agencies, brands or businesses, public organizations, or public entities.
The Facebook Bot Engine also looks attractive for Messenger's chat bots developers,
because it provides wide range of user interfaces for bots and has detailed
documentation.
Telegram is a messenger that allows you to exchange text and multimedia files and
has bots - special accounts that can automatically process and send messages. Boots
can virtually do any tasks that an average user of the Telegram account with online
services does. Bots can teach, entertain, search, broadcast, remind, connect and
connect to the Internet of things. In essence, bots are a user-friendly interface for
working with a variety of web services. To use bots, you only need an account in
Telegram. For users, interacting with them looks like chatting in chat, the only
difference is that the other end is not a person, but a program with elements of
artificial intelligence.
“Telegram Bot can be programmed for a specific purpose, as to search for videos,
pictures, to read RSS feeds, and even to interact with other Telegram Bots. The
Telegram Bot API is a functions set to support the creation of the Telegram Bot
dynamic through programming languages, such as Phyton, Java, C/C++. The
Telegram Bot dynamic specifies the interaction rules with person users and other
Telegram Bots, which are machine users” (Juan Carlos de Oliveira; Danilo Henrique
Santos; Mário Popolin Neto (2016). Chatting with Arduino platform through
Telegram Bot. 2016 IEEE International Symposium on Consumer Electronics
(ISCE), 2016, P. 131 – 132.)
That is why the Telegram messenger was chosen during the research for the
implementation Bot Technologies at the University.
The advantages of the Telegram Messenger include:
–

Cloud storage of files;

–

File transfer (rar, pdf, mp3, jpeg) up to 1.5 GB;

–

Ability to synchronize with different devices;

–

Maximum number of interlocutors in chat - 5000;

–

Maximum speed of message arrival;

–

The highest level of security among messengers;

–

Self-destruct messages (deleted after receiving by the recipient);

–

The presence of bots;

–

Presence of thematic channels.
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4. CHAT BOTS IN EDUCATIONAL INSTITUTIONS
The survey conducted indicates the following reasons for low student activity when
using ICT:
–

The absence of a living teacher in the face of whom you feel responsible.

–

The lack of teammates, along with which you feel the spirit of competition.

–

Lack of hard schedule, praise, reproach - nothing but your own motivation to
reach the end.

As can be seen from the statistics, for 90% of the respondents, a teacher is needed to
help them grasp the knowledge gained. It can be artificial intelligence.
Prototypes of chat-bot applications are in demand on the market of educational
services, in particular
Artificial intelligence will allow you to introduce an individual approach to each
student. Educational programs will not just be textbooks and tests, with a new
interface - they will become real teachers and the more students will participate in a
similar educational system, the more "smarter" it will be. Receiving feedback from
students in terms of the number of solved tasks and their progress, the system will
be able to adjust the previously applied approach, and over time, it will become a
"perfect teacher", which can be given beginner at the entrance, and at the exit to get
a professional.
For solving the urgent tasks of the educational branch: providing assistance to
students who learn remotely automated surveys when attaching the studied material,
receiving feedback from users about the quality of educational services, etc.
The most useful bots for solving educational tasks are:
1. @AndyRobot is a chat bot which will unobtrusively help you learn English
from scratch or pull it to the required level. AndyRobot can conduct serious
conversations "in life", support small talk, pick up tests and games for users.
2. @ucheba_bot - A bot which can answer questions to participate in the quiz to
pick up an IQ test to give general knowledge on various sciences. It is actually
a teacher with a lot of different functions. According to the feedback, it is highly
appreciated by students who are studying IT-technologies: the bot helps to save
on textbooks, provides the necessary information and sets up really important
questions.
3. @Wikipedia_voice_bot - Wikipedia's voice search box bot. You can request the
necessary information without distracting from your daily activities.
4. @YTranslateBot is a Yandex-based bot translator. "Understands" phrases and
translates them entirely, unlike many other bots-dictionaries.
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5. @pronunciationbot - the bot that converts the received text into an audio
message or sends transcription of words on the international phonetic alphabet
in order to teach the correct pronunciation.
6. @stepicbot is a bot that helps you find open online courses and educational
materials on the stepik.org platform: from lessons on rational thinking to
advanced C / C ++.
In addition, there are chat bots for the formation of the curriculum. Today, the
educational process actively applies a personalized approach that educates a holistic
person and a highly skilled specialist in a particular industry. Therefore, creating a
curriculum should take into account the interests of students and the solution of
educational tasks without the exchange of contact data (telephone numbers,
addresses of mailboxes or accounts in social networks), as well as without creating
groups in messengers or networks. In addition, Smarsy's personal assistant will help
you quickly automate a poll or vote without human intervention, so fake results,
double voting and other tricks in this case are not possible. Smarsy's personal
assistant also provides quick and easy access to any e-learning or administrative
information (schedules, news, announcements, etc.) directly in your favorite
messenger, without the need to download websites and remember the logins and
passwords.
Borys Grinchenko Kyiv University began using these innovative technologies for
the good of its students, faculty and administration.
To this end, a plan has been developed for the experimental introduction of bot
technology, their features. The content of the course is adapted to the individual pace
of learning so that each student learns in a comfortable rhythm. Chatting and AIalgorithms help with collecting and analyzing data for each student.
The University of Dickinson in Australia, Victoria is developing an Intelligent Chat
Boat that will respond to students' questions about campus quality. IBM's Virtual
Assistant for Artificial Intelligence will help you find a lecture hall, apply for
training, find a parking space and much more.
The personal assistant in education, which operates on the basis of modern bot
technology known messengers (Telegram, Viber, Facebook Messenger) is a Smarsy
chat-bot. Its main goal is to provide students, faculty and administration of the
University with the opportunity to quickly communicate with each other for the
purpose (Figure 2).
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Organizational and technical training
Information and technical stage
Transfer databases of employees and students to the executor
Installing the system on mobile devices of the experiment participants
Setting quantity of participants involved in the experiment

Providing access of e-resources to the executor
Access to e-resources of Borys Grinchenko Kyiv University
Monitoring and improving the system Smarsy University
Evaluation the effectiveness of the experiment
Figure 2. Plan for the experimental introduction of bot-technology
Source: Own work

Figure 3. The role of the student
Source: Own work
Each participant can choose the appropriate role student, parents or school staff
(director assistant, class teacher, secretary teacher). For each of the specified roles,
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the chat bot has functions and features defined by the administration. So for the
student, the appearance of the chat bot is presented in Figure 3, for the manager –
Figure 4.

Figure 4. The role of the director
Source: Own work
At the initial stage, it is planned only to create a chat bot for organizational and
informational tasks, which will allow students not only to review the schedule of
studies, tasks, assessments, and in the future, taking into account the individual needs
to build their own trajectory of training. For the administration, we expect to help
chat-bot not only in alerts and questionnaires, but also in planning, contingent
formation, scheduling of classes, and, accordingly, in making up-to-date correct
decisions.

CONCLUSION
An integral part of the informational educational environment of the modern
university is the electronic communication between all participants of the
educational process in real-time and integrated data exchange systems. There aren’t
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a lot of willing staff who want to install new software on their own mobile devices,
then you need to use those applications that are already installed. After analyzing
what messengers students use and after studying their possibilities, our decision was
to use Telegram and to create a personal learning assistant - the Smarsy chat bot,
which aims to provide students, faculty and administration of the University with the
ability to ensure fast communication with each other, for solving educational
problems, without contact information exchange, without creating groups in
messengers or networks. The Smarsy feature is to help solve information and
organizational tasks – is the ability to automatic survey or voting without human
intervention, access to any educational or administrative information without the
need to download websites and remember the logins and passwords. One role - a
student, a teacher, an administrator, is given to each participant and it is given the
corresponding levels of access to the resources of the informational educational
environment. Upgrading and developing Smarsy, we are waiting for the chat-bot in
the construction of personal trajectories of student training, planning, contingent
formation, scheduling of classes, and, accordingly, making the right decisions right.
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Abstract: The purpose of this paper was to analyze expression styles of 253
conference papers published in the 2009, 2010, 2011, 2012, 2013, 2014, 2015 and
2016 DLCC Conference in Cieszyn proceedings. It was hypothesized that the
representatives of similar disciplines expressed themselves in a similar fashion,
with the country of origin not being a differentiator. A statistical analysis of the
vocabulary of the papers was conducted using the "Stylo" program. The
visualizations showed similarities in the expression among 216 authors. The
expression styles of the papers were qualitatively analysed. It was found that the
DLCC participants have developed common terminology, which is one of the
conditions for recognizing Distance Learning Studies as an academic discipline,
similar to Media Studies or Knowledge and Communication Studies.
Keywords: paper, word, stylometry, space map, cluster.

PRESUPPOSITIONS
Approaching the stylometric study of the DLCC conference papers, it was
hypothesized that language serves not only communication but it also reflects the
perception of the world of the group, and it even expresses values and the national
spirit of the group (Herder, 1772; Humboldt, 1822). The findings of the
American anthropological linguistics representatives have also been referred to,
who, according to their understanding of the American Indians languages, believed
that every language user utilizes a language which is common in a given society,
thus society speaks through the individual (Sapir, 1949: 533).
Additionally, two hypotheses of the Tartarus School representatives were applied
while analyzing the papers. The first one formulated by Jurij Łotman who argued
that the text forms sense and therefore its comprehension is not limited only to a
given culture but is of a global significance (1984: 74). The second one formulated
by Aleksander Piatigorski who stated that the text message has three
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characteristics: it is perpetuated, understandable and is a way of communicating
(1975: 115-116).
On the basis of cultural linguistics (Anusiewicz, 1994: 10) as well as the
linguistic concept of the world (Bartmiński , 2007), it was assumed that language
contains the most important contents of culture. Cognitive linguists (Lakoff &
Johnson, 1980) showed that the metaphors reflect the way the world is perceived
by the speaker. Therefore, the concepts form the structures and organize the way of
thinking and judging, which is passed on to other people (laterally) and onto next
generations (longitudinally). Anna Wierzbicka argued that the linguistic analysis of
acts of expression is a way of learning about culture (1986) and also that the key
words characterize cultures (1997).
In order to identify the most important topics according to conference participants
and their shared ways of thinking, the papers were searched for the most commonly
used words, then grouped into spatial matrices, hierarchical clusters and the lists of
the Most Frequent Words (MFW) was prepared. Finally conclusions were drawn
about the way Distance Learning (DL) issues were presented at each conference in
the following years respectively and on the whole during the period of time the
conferences under study were held.

1. AIM, MATERIAL AND METHODS
The aim of the study was to find out which words and collocations appeared most
frequently during the 2009-2016 DLCC conferences. It was hypothesized that the
representatives of the same or similar scientific disciplines expressed themselves in
a similar fashion on the same problem, with the country of origin not being a
differentiator. The research material was a corpus of texts consisting of 253 papers
published in successive conference proceedings. The papers were saved as separate
text files in UTF-8 (aka Unicode) format. Each paper was tagged with the author(s)
names(s) and the year of publication. These tags appeared then on matrices and in
dendrograms.
A statistical analysis of the vocabulary and collocations of the papers were
performed, using the "Stylo" program and the computational stylistics method
(Eder, Rybicki, Kestemont 2014). With the use of the “Stylo” package (Eder
et al. 2013), Classic Delta distance and taking into consideration 100 MFW
stylometric analyses were conducted. Visualizations of stylistic similarities
between input texts were obtained:
1. Principal Component Analysis (PCA) where covariance plot was presented
as a space map1.

1

Principal component analysis (PCA) invented by Karl Pearson (1901) is an statistical
procedure used for transformation a set of observations into a set of values of variables
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2. Cluster Analysis (CA) with dendrograms showing hierarchical clustering
of the analyzed papers.
T a b l e 1.
Number of papers published in conference proceedings
Year
Liczba referatów
2009
26
2010
22
2011
29
2012
35
2013
46
2014
35
2015
30
2016
30
Total
253
Source: Own work
Therefore, each paper had its closest “neighbour”, which was similar to another
paper, and so a map of interrelations was created (Eder, 2014: 5). The smaller
“branches” of the dendrograms linked papers similar in terms of vocabulary used,
larger ones – signalled the existence of more significant similarities. Each graph
was saved as a graphic file in jpg format. Graphs and wordlists were grouped into 9
working folders – one for each year and additional one for the all papers.
Texts were not cleaned out of synsemantic words: articles, particles, prepositions
and conjunctions, for example: a, and, in, of, the, to. Therefore, an “unpurified”
corpus of papers was created; next the lists of MFW were populated; one for each
year and one for all the conferences combined. The MFW lists were formed and
saved automatically, as well as dendrograms and matrices were, in the
corresponding working folders. However, lists of the most frequent words (MFW)
calculated by Stylo program and presented in this paper do not contain synsemantic
parts of language; these were omitted for the sake of clarity. In the centre of the
examined conference language, only the most distinctive structures, i.e. the MFW
typically used by participants of the DLCC conference were listed. Due to limited
space, words and expressions appearing less frequently, though related to the
subject matter of the conference, were omitted. These words and expressions
assisted with putting newly investigated phenomena in the context of the main ones
which had already been described. Additionally, they allowed the DL studies to
progress in different directions.
The combination of CA, PCA, and MFW was a way of triangulation of the study
results. It allowed for inter-complementing three different ways of presenting data.

showed on two, three or more dimensional space. It is used to bringing out clear charts
for a dataset what make data easy to exploration and visualization.

252

Anna Ślósarz

2. LIMITATIONS
The study of expression style of the papers prepared by the participants of the
DLCC conference is characterized by partial objectivity only because:
1. The distance between texts was measured with the usage of words only
(without taking into consideration quotes and inter-textual relations).
2. The method of analysis did not include metaphors, stylistic choices or rare
vocabulary while those make the individual expression unique.
3. Many papers were written conjointly: 216 researchers prepared 253 papers,
with some researchers participating in writing more than one paper. It was
impossible to determine the stylistic contribution of every single author.
4. It was not possible to include videoconferencing, which each year played
an important role at the conference, bringing together researchers from
different parts of the globe thanks to the use of English language.
5. Only one researcher was an English native speaker, so the expression style
of other participants was influenced by academics and researchers, and not
by the primary groups like family, neighbours, peers or friends.
6. The analysis did not cover the cultural differences in the expression style
on the DL, because exclusively the DLCC conference publications were
the research material.

2. THE DLCC CONFERENCES
2.1. Topics
The DLCC conferences have been devoted to the widely understood DL. The
speakers referred to courses offered on various platforms, Massive Open Online
Courses, Open Educational Resources, Lifelong Learning, informatics
competences for teachers and students, e-assessments, as well as e-books, web
sites, education in the cloud, robots, social media and educational, technical,
economic, ethical and other problems and challenges related to those.
2.2. Participants
For the past eight years the DLCC conference has been gathering professionals
from various academic and scientific disciplines, especially those with scientific,
humanistic and social background. The participants represented different countries
and universities. Among them, there were many computer scientists, including
administrators of education platforms. English philologists, teachers, psychologists,
librarians, representatives of chemical science, militaries, as well as representatives
of linguistics, Roman philology, Polish philology, religious studies, and theology
attended the DLCC conferences. It can, therefore, be said that different academic
fields and areas were represented by the participants.
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3. ANALYSIS OF THE PAPERS
3.1. Year 2009
In 2009, the Principal Component Analysis (PC1) reached about 19pts (taking into
consideration 48.9% of data), which represents the highest stylistic variation of the
papers in the history of the conference. This seems to be understandable as in 2009
the first DLCC conference was held, and therefore a common style of expression
has not yet been developed.

Figure 1. Principal Component Analysis2 using a covariance matrix (2009)
Source: Own work
2

On all charts Principal Component Analysis refers to correlation of 100 most frequent
functional words and shows the position of papers in the space defined by principal
components PC1 and PC2 according to K. Pearson and in this case the discriminative
strength of words.
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On the PCA plot (Figure 1), the names of researchers representing different
countries appeared one nest to the other, e.g. Miroslav Hruby (Czech Republik)
and Wojciech Sala (Poland) or Ales Oisezdsky (Czech Republic) and Agnieszka
Heba (Poland). This means that the country was not a factor differentiating the
style of expression.

Figure 2. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2009)
Source: Own work
In the upper right corner, there are papers grouped based on the best fitting the
stylistics of the conference. Those papers addressed technology: professional
teaching at the Higher School of Information Technology (Jacek Grudzień), DL as
supporting the education (Wojciech Sala), formal descriptions of electronic
questions (Miroslav Hruby) and plagiarism prevention (Jan Skalka and Martin
Drlik). The vocabulary of those papers was technology related. At the opposite
end, there are papers by Ales Oujezdsky, Katerina Kostolanyova, Agnieszka Heba
on multimedia devoted to the development of mathematical competences and by
Remigiusz Kopoczek and Katarzyna Kroczek-Wasińska Artistic Education Based
on E-learning. The positioning of Franz Feiner’s paper in the upper left corner of
the plot was a result of the fact that it was published in German language.
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Cluster Analysis (Figure 2) also revealed some similarities, such as those of E.
Smyrnova-Trybulska and dissimilarity of papers, either authored or co-authored by
her, with other papers. On the most distant and opposite places, there are once
again paper by F. Feiner and by: Erika Machlova et al. (about e-learning at
secondary schools), Ingrid Nagyova (Information iteracy of Pedagogy Students)
and Katerina Kostolanyova (IT applied in education). Therefore, it can be said that
similarities and differences of the papers were illustrated more clearly on the
dendrogram thanks to more detailed visualization and more thorough associations
than on the PCA plot.
Twenty functional MFW specific for 2009 conference: students, learning,
education, course, distance, information, teaching, can, knowledge, educational,
their, use, courses, e-learning, university, multimedia, computer, have, work,
materials.
The 2009 MWFs were mainly associated with the educational process and
technological aspects of teaching. They appeared in the plural reflecting the scale
of DL usage: students, courses, materials, their. The verb can reflected the
researchers’ optimism, similarly positioned statistically next to the verb can is the
noun knowledge, e.g. students (...) acquiring more knowledge (Smyr nova Trybulska, 2009: 9), students who want to broaden their knowledge (Widła,
Mrochen & Półtorak, 2009: 50). Both words reflected the researchers’ belief in
the educational possibilities of DL.
Words course, courses, learning, teaching, educational show that the subject
matter of the papers focused on the educational process, often personally prepared
by the conference participants in the face of technical problems, hence the
popularity of nouns such as computer, materials.
3.2. Year 2010
The space map for 2010 reveals stylistic differentiation of published papers. They
are far from each other, do not form a nucleus as in 2009. Thematic diversity of the
texts and addressing the problem from the point of view of different disciplines
were also noted. For example, Radosław Jedynak connected supporting of students
with remote control software, but Stefańska-Klar connected it with autism and
Asperger Syndrome. As a result, these two papers contained different functional
vocabulary, so on the plot they were placed relatively far apart.
The PC1 reached about 14pts, i.e. it decreased by 5pts as compared to year 2009.
This means that a difficult process of developing a common stylistics of conference
language has begun. The 15 authors of the 2009 papers prepared papers for 2010
conference and thus transferred their previous linguistic habits to the 2010 meeting
room. To the unification of the expression in 2010 has also contributed publication
of the conference proceedings in a timely manner, which allowed the participants
to access it at the commencement day of the DLCC conference. Thanks to an
excellent organization, the same happened also in 2009. Such a timely publication
of conference proceedings was not an easy task for the conference organizers, but
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thanks to it the participants were willing to come to the conference counting on the
quick acquisition of the points needed for professional stabilization and promotion.
At that time, in Poland, English-language publications were scored higher than
Polish-language ones.

Figure 3. Principal Component Analysis using a covariance matrix (2010)
Source: Own work
Additionally, the papers were published on the Internet, which was a rare
occurrence at that time. This was mandated by sponsoring of the first DLCC
conference by the Visegrad Fund. That has contributed both to establishing
international contacts as well as to the promotion of the DLCC conference and the
academic achievements of its participants on the international arena.
The space map (Figure 3) shows that papers by Agnieszka Heba (who participated
in the conference for the second time) and Piotr Tkacz were the closest to the
general style of the conference. On the other hand, the paper by Anna Rybak, who
participated in the debates of the conference only once and prepared her paper
independently, was the most distant from style of the DLCC.
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Cluster Analysis (Figure 4) revealed stylistic similarities of the papers on various
topics. The keynote by Antonio dos Reis, who talked about technical evolution of
e-learning, occurred to be stylistically similar to the paper by Renata StefańskaKlar about the use of the Internet in supporting and educating persons with autism
and Asperger Syndrome (2010: 249).
Papers by Eugenia Smyrnova-Trybulska and Franz Feiner were also similar. On the
other hand, Adam Adamski’s original paper States of consciousness and learning
occurred to be stylistically similar to the paper by Aneta Couflikova and Miroslav
Hruby Protection of learning management systems. Despite the thematic
divergence of both papers, their titles alone reveal stylistic resemblance i.e. the use
of the word learning.

Figure 4. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2010)
Source: Own work
Twenty functional MFW specific for 2010 conference: learning, education,
students, teaching, can, course, distance, e-learning, information, their, teacher,
educational, new, have, we, internet, student, university, computer, teachers.

258

Anna Ślósarz

The 2010 MFW, like in the previous year, referred to the educational process.
However, their order changed. In the first and the second position appeared the
words learning, education (in 2009 they were respectively students, learning),
which meant that the authors limited the debate to their own experiences and made
conference discussions more abstract. The word can appeared in fifth position (in
2009 it was in eighth position), which, like the word new, may suggest more
optimistic than a year before researchers’ attitude to the capabilities of modern
technology
3.3. Year 2011

Figure 5. Principal Component Analysis using a covariance matrix (2011)
Source: Own work
The space map for year 2011 (Figure 5) shows further unifying of the styling of the
DLCC conference expression. Many texts are close together. Scale C1 decreased to
about 12pts. This can be seen as a manifestation of the linguistic integration of the
DL research community, especially that in 2011 out of the 49 authors of the papers
as many as 31 (63.3%) participated in the DLCC conference for the first time.
Some authors represented countries which so far had not participated in the
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conference: Kazakhstan and Hungary. That is why the paper by Danyar
Sapargaliyev from Kazakhstan differed from other papers by its individual style of
expression. On the other hand, Hungarian researchers (György Seres, Ildiko
Miskolczi and others), according to the PC1 co-efficient, adapted the style of their
papers to the style of the DLCC conference second best after Leszek Rudak, who
participated in the conference for the second time. The cultural conditioning and
also diminished accessibility to the conference proceedings the most likely could
be the reason for differences in the stylistic expressions between the researchers
from Kazakhstan and Hungary and other researchers.
Michal Kabat and Juraj Kovalcik, whose style of expression was the most different
from the one conceived at the DLCC conference, participated in the conference for
the first time. However, in case of Milena Janakova, the difference, occurring every
year, was due to her individual style and the subject matter of her paper.

Figure 6. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2011)
Source: Own work
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The Cluster Analysis (Figure 6) confirms the distinctiveness of M. Janakova’s
paper. It also unveils unexpected stylistic similarities to the papers on different
topics, such as Psychological Aspects of Distance Learning in Future Teachers
Perceptions. The Role of Prior Experience and Computer Anxiety by Renata
Stefańska-Klar and Blended Learning of Computer Programming by Viera
Palmarova (significant, that both titles contain words learning and computer).
Twenty functional MFW specific for 2011 conference: learning, students,
education, can, e-learning, use, their, computer, information, teaching, knowledge,
teachers, course, new, have, process, teacher, educational, more, school.
In 2011, the most popular word was learning – same as year before. Can appeared
in the fourth position instead of the previous year’s teaching, reflecting an
optimistic attitude toward the DL and the tendency to move away from one-way
teaching for the sake of establishing rapport – characteristic of connectivism.
Replacing university by school expanded the research area. Other newly occurring
words include use (6.), knowledge (11.), process (16), more (19.). The word
knowledge became popular among the participants thanks to the title of the
conference and the title of the conference proceedings from 2010: Use of elearning in the training of professionals in the knowledge society. In the top twenty
positions did not appear previous year’s word internet because it has already been
an ordinary and more and more easily accessible technology.
3.4. Year 2012
In 2012, researchers from Russia and Ukraine joined the conference. Among the 57
authors, 36 (63,2%) attended for the first time. Still, the space map shows further
unifying of expression style. The PC1 decreased to about 9pts. There were several
reasons for this:
1. The researchers attended the DLCC conference for the fourth time.
2. Some researchers were meeting during other parallel conferences (for
example: Virtual University in Warsaw, DLSC in Brno).
3. The conference proceedings were published annually.
4. The papers were made available on the conference website.
5. The Silesian Digital Library (Śląska Biblioteka Cyfrowa) published
conference proceedings free of charge.
It is worth noting that on the space map (Figure 7) the texts are mainly placed
around positive values, which means that most of them were in line with the style
of the conference. Marek Wrzosek, who attended the conference for the first time,
did it the best. As a representative of a military academy, he was however familiar
with such conferences and with the practical use of the DL.
On the other hand, the least characteristic features of the conference expression
style were presented in papers by Sebastien Ducourtioux and by Barbara Dębska &
Agnieszka Kubacka, who attended the conference for the first time. In addition,
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they came from distant research centres (Dunkirk, France; Krosno, Poland), which
had not been previously represented at the conference.

Figure 7. Principal Component Analysis using a covariance matrix (2012)
Source: Own work
The Cluster Analysis (Figure 8) shows that the seemingly extremely different
stylistically papers by S. Ducourtioux and M. Wrzosek, had however a lot in
common in terms of deeper meaning.
Twenty functional MFW specific for 2012 conference: learning, education,
students, e-learning, knowledge, information, can, their, educational, process, they,
teaching, language, have, was, should, system, development, teacher, competences.
The MFW for year 2012 found in the first three positions did not change since the
beginning of the conference, and they were found in the same positions as in 2010.
Newly appearing words were development and competences – they came up
probably in connection with the title of the conference and the conference
proceedings from 2011: Use of e-learning in the development of the key
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competences. On the other hand, the popularity of the word language resulted from
English philologists (Wojciech Malec, Rüzena Dvorackova) and an Roman
philologist (Sebastien Ducourtioux) joining the conference. The new, popular word
also turned out to be system. The word their was replaced by they, reflecting
moving away from case studies, rapports, didactic and technological issues for the
sake of more abstract considerations.

Figure 8. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2012)
Source: Own work
3.5. 2013
The space map shows that the stylistic expression was varied in 2013. The PC1
reached about 16pts, i.e. 7pts more than in the previous year, but was lower than
for the first conference held in 2009, when it reached around 19pts.
Undoubtedly, the factor that differentiated the style of expression was 41 (64%)
new participants joining the 2013 conference, from e.g. the Russian Federation,
Ukraine, Spain, Great Britain, Bulgaria and Poland. Among them, there were
experienced researchers (such as Hanna Gulińska, Tatyana Pavlova), because the
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DL had been studied at many research centres. The newcomers brought in their
papers their own style of expression to the conference.

Figure 9. Principal Component Analysis using a covariance matrix (2013)
Source: Own work
The space map shows that many papers were written in the already established
style of the DLCC conference. This is also not always true for papers prepared by
researchers who joined the DLCC conference in 2013, such as Oksana Strutynska,
Natalia Kuzmina, Vasyl Efymenko, Yuri Tyrus, Oksana Yatsko and Sergey
Onishchenko from Ukraine.
Dendrogram (Figure 10) reflects stylistic and thematic similarity, e.g. presentations
by Hanna Gulińska and Małgorzata Bartoszewicz, who used terminology
developed by chemistry scientists. Stylistically similar also occurred to be reports
on unrelated topics, e.g. a paper by Hanna Gulińska and by Wojciech Jan Zuziak
Designing and Programing Robots in Contemporary Didactics in Polish Schools.

264

Anna Ślósarz

Figure 10. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2013)
Source: Own work
Twenty functional MFW specific for 2013 conference: learning, students,
information, education, educational, can, e-learning, their, course, teaching, use,
process, teachers, distance, knowledge, new, technology, using, they, training.
In the vocabulary of the 2013 conference, the importance of information and
communication terminology increased: the word information emerged in third
position, displacing education. Technology and training also emerged, as the latter
one was included in the title of the conference and the title of the 2010 conference
proceedings: Use of e-learning in the training of professionals in the knowledge
society. The emergence of such vocabulary was also due to the large number of
foreign researchers who joined the conference in 2013 and associated the DL not
so much with learning, but with ICT and programming.
3.6. Year 2014
The space map for 2014 shows differentiation and further unifying of the
expression style of the conference participants. Many of the texts are far from the
others, loosely arranged. The PC1 reached about 10pts, which was down by 6pts
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when compared to the previous year and almost by half when compared with the
first, 2009, conference, when it reached 19pts.

Figure 11. Principal Component Analysis using a covariance matrix (2014)
Source: Own work
The unification of the style of expression at the 2014 DLCC conference was
possible for a several factors:
1. In 2014, the conference’s tradition was already five-year old and the
conference had an impact on 158 participants coming from various
research centres; 158 authors and co-authors of papers had attended the
conference by 2013, inclusive.
2. Conference materials were published in monographs and made available
on the conference website, while scans of monographs were made
available by Silesian Digital Library free of charge.
3. The majority of those who joined the conference in 2014 were co-authors
of papers being presented.
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4. In 2014, the international IRNET3 project was launched, which allowed for
longer lasting academic meetings.

Figure 12 Cluster Analysis – dendrogram with hierarchical clustering of
papers (2014)
Source: Own work
In 2014, there were 26 new participants. In the disseminated conference materials,
they met with the expression style which had already been well established.
Katerina Kostolanyova, who attended the DLCC conference since its very
beginning, i.e. since 2009, and Libor Klubal with their papers entered very well in
the conference expression style. Sebastian Ducourtioux fitted his paper in the
3

IRNET - International and Intercultural Research Network for Study and Development of
New Tools and Methods for Advanced Pedagogical Science in the Field of ICT
Instruments, e-learning Competences. Duration of the project: 48 months, from 1st
January 2014 till 31st December 2017. Project financed by the European Commission
under the 7th Framework Programme, within the Marie Curie Actions International
Research Staff Exchange Scheme. Grant Agreement No: PIRSES-GA-2013-612536.
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conference expression style most accurately, although his paper published two
years before was far from the conference expression style.
The papers co-authored by Natalia Morze and Eugenia Smyrnova-Trybulska
significantly differed from other papers (exception: the paper by Yurii Tryus and
Tamara Kachala) in terms of stylistic expression. Those authors proposed a new
stylistic trend initiated by the launching of the IRNET project. That is why on the
dendrogram (Figure 12) papers by those authors were placed next to each other, in
the lower part of the graph.
Twenty functional MFW specific for 2014 conference include: learning, students,
information, education, their, university, educational, e-learning, use, can,
research, course, online, they, knowledge, process, new, work, development,
environment.
The vocabulary of the 2014 conference papers was similar to the vocabulary of the
previous year’s conference, which also showed a tendency towards IT. The first
four words did not change their positions when compared with the previous year.
The word university returned and replaced the word school. The word development
came back from 2012, when it was present in both the title of the conference and
the title of the conference proceedings: E-learning and intercultural competencies
development in different countries. The words research and environment were new
to appear, illustrating the conference participants’ desire to develop a synthetic
academic reflection within the IRNET project, rather than just reporting their own
experiences and accomplishments or preparing case studies.
3.7. Year 2015
On the space map for 2015 the texts are arranged in distant groups. PC1 reached
about 11pts, which is 1pt more than in the previous year. The higher value of PC2
(9 vs. previous year’s 6) showed the diversity of texts written by researchers
representing an increasing number of countries and cultures. In 2015, researchers
from Turkey joined the conference and with their first co-authored paper they
entered well into the expression style and topics of the DLCC conference,
discussing their own experience with implementing the DL at their university.
Their second text was treating about National ICT Curriculum in Turkey and in
this paper they applied an expression style different to the stylistics of the
conference. Tatiana Prextova (Czech Republic) similarly to the Turkish researchers
participated in the conference for the first time and prepared the paper
independently, was the one who did the best with adopting the style of the
conference.
Six papers poorly adapted to the conference’s style. The most unconforming was
the text prepared by Jerzy Kuck and Danuta Kazmierczak, because it addressed
business management issues – a topic hardly ever addressed during academic
conferences. Two years earlier, the same authors covered the issue of E-learning as
Distance Transfer of Skills and Knowledge, therefore their paper adopted the

268

Anna Ślósarz

DLCC conference style relatively well (Figure 9, lower right corner of the space
map).

Figure 13. Principal Component Analysis using a covariance matrix (2015)
Source: Own work
The Cluster Analysis (Figure 14) showed that the paper discussing the Turkish
curriculum, appearing to be written in a unique style and addressing a unique topic,
occurred to be similar to the paper by Agnieszka Gadomska and Jarosław Krajka
entitled Pedagogical Solutions in the E-teacher Training – towards Effective
Technology Adoption by Teachers.
Twenty functional MFW specific for 2015 conference: learning, students,
education, information, educational, their, university, can, use, teachers, process,
online, course, they, communication, teaching, work, technology, environment,
research.
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Figure 14. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2015)
Source: Own work
As compared with the year 2014, the new popular words in 2015 were: teachers,
teaching, technology, communication. The first three words, however, appeared
among the MFW in 2013. The only new word in the entire conference cycle turned
out to be communication. This word refers to a wide spectrum of phenomena, so it
turned out to be useful in a situation where researchers represented different
countries and cultures, searching for common, therefore very general, terms.
3.8. Year 2016
In 2016, the PC1 reached around 17pts (32.9%), indicating stylistic differences in
expression but remained within the limits of the first conference when PC1 reached
19pts (48.9%). This means that despite its global coverage, the expression style of
the DLCC conference’s participants has become significantly stabilized.
Expression styles were distributed relatively evenly across the space map, which
indicates their great diversity. Polish researchers were the ones who most precisely
adjusted the style of their papers to the style of the conference. Nonetheless, the
conference organizer Eugenia Smyrnova-Trybulska and its co-organizer Natalia
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Morze initiated new ways of presenting issues by preparing papers that occurred to
be most distant from both indicators of stylistic similarity.

Figure 15. Principal Component Analysis using a covariance matrix (2016)
Source: Own work
The Cluster Analysis (Figure 16) shows that papers by E. Smyrnova-Trybulska and
Natalia Morze (a co-author) are placed in the most distant positions, in the area of
the upper cluster, which reflects their mutual stylistic similarity, and at the same
time confirms distinctness of the topics and expression style when compared to
other papers.
Twenty functional MFW specific for 2016 conference: learning, education,
students, research, educational, university, their, work, use, tools, online,
information, process, distance, can, teaching, knowledge, teachers, course, figure.
In the 2016, the order of the MFW was due to the topic of the conference (Elearning Methodology - Implementation and Evaluation) and signified increased
interest of participants in the research process. The word research, which in 2014
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appeared for the first time among the most popular words (11th position), in 2016
was found in 4th position. The new words were: tools, figure. The former appeared
in the title of the conference as well as the title of the 2015 conference proceedings
(IT Tools - Good Practice of Effective Use in Education). The latter was used for
captioning figures and it appeared 254 times in captions; additionally, 13 times it
was found in the body of the texts (statistically 8.9 times per one paper). It was
observed that the authors illustrated their findings more frequently than in previous
years: 2015 – 6.5 figure per paper, 2014 – 4.8, 2013 – 6, 2012 – 7.1, 2011 – 6.3,
2010 – 7.6, 2009 – 3.4. The greater number of visualizations in 2016 resulted from
more abstract nature of the reflection, as compared with the previous years, since
they referred to the methodology.

Figure 16. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2016)
Source: Own work
3.9. Years 2009-2016
The space map for the 2009-2016 conferences combined together revealed the
highest value of the PC1 when probing for stylistic variations. Its value was about
24pts and 35.6%. The value was due to the thematic diversity of phenomena being
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discussed as well as to the geographical span of the conference. Over time, the
conference was joined by researchers from a number of countries. Simultaneously,
representatives of Europe, Asia, South America, Canada and Australia participated
in videoconferences.
Most papers were written in line with the conference style. They are concentrated
around the center of the chart. The most distant stylistically was the paper by F.
Feiner published in German language. E. Smyrnowa-Trybulska’s papers often did
not meet the PC1 criterion, proposing new ways of expression. Likewise, the
papers whose author or co-author was Hanna Bartoszewicz were characterized by
the stylistic distinctiveness resulting from chemical topics they contained.

Figure 17. Principal Component Analysis using a covariance matrix (20092016). Due to the large number of participants, legible in this size chart are
only the names of authors who have written in the most distinctive style.
Source: Own work
The Cluster Analysis for 2009-2016 conferences is based on a scale 0-7, which is
several times greater than the scale for just one conference. It means that although
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the style of expression was unified during particular years (thanks to published
texts and direct contacts between researchers i.e. by presenting their own papers,
by participating in discussions and in meetings during the conference), nonetheless,
the papers from the individual years showed differences due to the changing mix of
the authors and variety of topics covered in particular years.
The presentation given by Milena Janakova, who discussed, rarely addressed on
the DLCC conference, business issues and used a unique expression style, even
clearly seen in the title of her 2011 paper E- learning Applies Attractive Teacher
Activities for the Development of Key Competencies in the Field of Information
Technology were found in the most distant, low places of dendrogram.

Figure 18. Cluster Analysis – dendrogram with hierarchical clustering of
papers (2009-2016). Due to the large number of participants, in this size chart
the names are unreadable. They can be read at a higher resolution.
Source: Own work
Twenty functional MFW specific for 2009-2016 conferences: learning,
students,education, information, their, can, educational, use, teaching, e-learning,
course, knowledge, university, process, distance, teachers, they, new, work,
research.
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The above listed words refer to the theme of the conference, characterizing it as
being dedicated to the problem of DE. Its academic character is reinforced by the
words university, research.

CONCLUSIONS AND RECOMMENDATIONS
Hypothesis the representatives of the same disciplines wrote in a similar fashion,
with the country of origin not being a differentiator proved be true in relation to the
researched material. Language of academics representing the same, similar and
various disciplines, and coming from different cultural backgrounds, also occurred
to be alike.
It can be stated that the participants of the DLCC conference, while discussing DL,
use a common language regardless of their academic discipline, problem they
address, their age, gender, country of origin or cultural background. This common
language – being simultaneously developed during other conferences held in
Poland, across Europe and worldwide – enables the transfer of experiences and
research results, and integrates the DL research community.
Table 2 lists values of the co-efficient of similarity of the papers published between
2009 and 2016.
Table 2.
Values of the co-efficient of similarity of the papers published between 2009
and 2016
Year
2009
2010
2011
2012
2013
2014
2015
2016

PC1
PC2
PC1+PC2
19
7
26
14
6
20
12
5.5
17.5
9
6,5
15.5
16
9
15
10
6
16
11
8.5
19.5
17
6,5
23.5
Source: Own work

Table 2 shows that expressions style of participants of the DLCC conference were
becoming more and more stylistically similar from year to year, although the trend
fluctuated over the years. A common style was developed despite the increasing
geographical span of the conference. New participants were often co-authors,
collaborating with their superiors on the preparation of the papers. This means that
the DLCCconference affects the development of an international language,
allowing to describe the phenomena associated with DL, among the researchers
coming from a number of countries.
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Therefore, one can say after Edward Sapire that through the individual DL
researcher the whole international and multidisciplinary community speaks,
because they all use common vocabulary, terminology and expression style. The
common language assists with perceiving and discussing the DL-related complex
problems and with broadening horizons of the researcher because, according to
Ludwig Wittgenstein, the limits of my language mean the limits of my world
(Wittgenstein 2010: 74).
Developing a common terminology, with an international consensus, is one of the
bases for distinguishing an academic discipline [Rozporządzenie… 2011
(Regulation... 2011)] which has a clearly identified object of research, research
methods and social significance. The vocabulary used by researchers places the
potential DL academic discipline in the area of social sciences (the Media Studies,
Cognitive and Social Communication, Pedagogy, Psychology) as well as technical
and mathematical disciplines (Information Technology). The problems addressed
during the DLCC conference also show some connection with humanities
(Ethnology, Cultural Studies, and Management Studies).
Nonetheless, the DL Studies has not yet been recognized as an academic discipline.
The DL research does not secure academic progression; therefore the DL research
is conducted gratuitously by passionate academics. Recognizing the DL Studies as
an academic discipline would contribute to the development of the DL research,
potential of which is expanding and is effectively used to equalizing educational
opportunities, individualizing education and economic development in many
countries.
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Abstract: This article deals with the issue of practical training of the management
staff during emergency events in the frame of critical infrastructure. The addressed
event is frost that caused a large power outage with consequences overlapping
other sectors. An extensive power outage is one of the most serious natural threats
to current society. Practical training is an efficient tool for developing abilities and
practical skills of crisis staff members. The goal of the exercise carried out was to
test used simulation tools and their possible usage in practical training. During the
exercise, deficiencies in the simulator processes have been identified.
Keywords: constructive simulation;
infrastructure; preparedness.
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INTRODUCTION
Simulation and practical training using simulation technologies have become
increasingly widespread throughout the world. Expansion of simulations is even
more significant with both development of technologies and growth of computing
performance (Shelomovska et al., 2016; Delgado et al., 2016). Flood waves
spread after heavy rainfall, the effect of laser use on air traffic safety in the vicinity
of airports, spread of dangerous substances, efficiency of military ammunition and
other processes are being simulated. Simulation is also used in practical training
and skill acquisition of the employees. Crisis management members as well as
crisis staff members at different levels of management are no exception (Hubáček
& Vráb, 2012). Staff training is an important area where possibilities of simulation
usage are not and will not be used enough in the near future (Delgado et al.,
2016).
Computer simulation enters the area of staff practical training only at a slow pace.
This is probably due to a lack of confidence in new technologies as well as the
relatively high acquisition costs for building complex simulation centres. For this
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reason, complex simulators for staff practical training or crisis staff training are
available, with exceptions, only in military facilities (Hubáček & Vráb, 2012;
Hubáček & Řezáč, 2013).

1. CURRENT SITUATION ANALYSIS
This chapter deals with the issue of tactical and staff exercise and increase in the
level of development of professional education and skills of crisis staff members.
Attention is paid both to the possibilities of software support to the exercise as well
as to evaluation of the already executed national staff exercise with involvement of
all interested parties, including critical infrastructure entities (Urban et al., 2017).
1.1 Organised exercises
Emergency situation preparedness or crisis situation preparedness significantly
contribute to providing efficient and rapid response and damage minimization.
Acquiring practical skills and knowledge enables successful response to the
emerged situation. In the Czech Republic (CR), the issue is dealt with by the
Integrated Rescue System (IRS) Act (Act 2000a), which, however, addresses the
compulsory exercise as well as practical training only of the IRS components.
Neither the Critical Infrastructure Entities, nor the Crisis Staff members are
subjects to the training obligation (Act 2000a). According to the Crisis Act (Act
2000b), the liaison security officer and the management of the company are
responsible for the preparation and implementation of practical training.
Energy critical infrastructure entities that undertake education as well as practical
training even if no regulations force them to do so represent an exception
(Oulehlová et al., 2015). These companies are aware that their components are
very important and that preparedness for addressing both emergency situation and
crisis situation is necessary (Urbánek et al., 2015). Energy Critical Infrastructure
Entities implement a broad scale of training without use of any simulation tools.
Preparation of the training consists of theoretical staff instruction or practical
exercises in situ, so-called live simulations which are financially and
organizationally highly demanding (Hubáček & Vráb, 2012; Oulehlová et al.,
2015; Delgado et al., 2016).
1.2 The effects of a power supply failure
In the case of a long-term power outage, consequences for the current technology
based society would be enormous. Therefore, an important critical factor is the
provision of protection, functionality and reliability of energy critical
infrastructure.
Extensive long-term power outages are known both from abroad and the Czech
Republic. The biggest European power outage was the blackout in Italy, which
affected 57 million inhabitants in 2003. The cause of the outage were overloaded
power lines from Switzerland, and due to incorrect interference after the failure, the
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domino effect followed as well as the interruption of all other lines. This power
outage was one of the largest in the world (Sesame, 2011).
In the Czech Republic, the power supply was cut in 2007 due to the Kyrill tornado
and in 2008 during the Emma windstorm. Outage was caused by strong wind and
trees fallen on the power lines. This resulted in over one million households
disconnected from the electricity supply. In December 2013, thirteen high-voltage
masts fell due to the icing, and the electricity supply was cut off for almost ten
thousand people.
The dependence of individual sectors on energy infrastructure is obvious. Power
outage causes a cascade effect in other sectors (Luiij f et al., 2009). In the context
of the research into the relations between critical infrastructure sectors, the energy
sector has been considered a key one in ensuring the functionality of critical
infrastructure. The interconnection of energy critical infrastructure with other
infrastructure sectors was analysed in detail in the article Preparedness of Critical
Infrastructure Subjects in the Energy Sector for Crisis Situations (Oulehlová et
al., 2015).
1.3 Selected simulation tools
Various computer programs can help the instructors during preparation of training.
They enable better graphic support of the solution, practice various ways of dealing
with different situations and ways of command and last but not least they can be a
prerequisite for various roles. The environment of these programs increases the
effect of training which is then more realistic and students can remember the
learned things better. Selected simulation tools which were suitable for realization
of the exercise with the “Frost“ topic with the subsequent power outage were used
within the preparation of the practical exercise.
1.3.1 SIMEX
It represents a system of constructive simulation for the computerised generation of
forces and creation of synthetic environment. Originally it was designed for the use
of army but the version for the components of the Integrated Rescue System called
SIMEX has been developed as well. The simulator enables to practice management
on the tactical, operational and strategic levels. Modelling of various emergency
situations and dealing with them is possible in this environment (Figure 1).
Environment in the simulator is ensured by the combination of terrain database
created from the detailed geographical data, model of weather and other dynamic
environmental models. Terrain database contains all common objects in the
countryside (bodies of water, roads, built-up areas, vegetation, relief, type of soil
and other objects). Individual objects have predefined features influencing
simulation of their own entities in relation to their purpose. Weather editor enables
to set basic parameters (date and time, air temperature, velocity and direction of the
wind, type and intensity of precipitations, humidity and pressure of air, type of
cloud cover, light intensity etc.). Some of the parameters are mutually interlinked
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based on the actions happening in the atmosphere known from meteorology.
Dynamic models of environment enable modification of the countryside with
objects and phenomena which can change their form in the course of time (Figure
1). There are accidents simulated in great detail as well as a vast database of forces
and means. Program puts more emphasis on the correct execution than on graphic
output and it is aimed at the group of trainees as well as at an individual
(Hubáček & Řezáč, 2013; Urbann at al., 2017).

Figure 1. Environment of program SIMEX
Source: Own work based on program SIMEX
Concept of the program is suitable for the use in practical training of solving
emergency events with the mutual cooperation of the intervening units.
1.3.2 Virtual Reality Training Software for Safety and Security
The creator of this environment is E-semble company which headquarters are in
Netherlands. These programs serve to address emergency situations in preparation
and practicing of practical abilities.
The environment of the Virtual Reality Training Software for Safety and Security
(XVR) Crisis Media program serves for training correct and quick development of
public awareness in emergency situations (Fig. 2).
Program XVR Resource Management aims at operational and strategic level of
command. One of the components is a map with the survey of all already occurred
situations and after the click on it, it is possible to determine the number of forces
and means necessary for the intervention. Later transportation of the patient into
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the hospital follows, where it is possible to set the possibilities of treatment
(E-semble, 2017).

Figure 2. Program XVR environment
Source: Own work based on program XVR
Module XVR On Scene serves the purpose of the individual components
intervening in emergency situations and can show the progress on the predefined
scenarios. Thanks to this program, it is possible to model a great number of
emergency situations which can be dealt with subsequently as if the trainees were
present at the place of accident. This program is also used by professional teams in
several countries - Netherlands, Great Britain, New Zealand, Australia, Taiwan,
China and Czech Republic. It is well suited for practical training of intervening
units (E-semble, 2017).
1.3.4 3D Flood Simulation program
A computer program called 3D Flood Simulation is specialized software developed
by the non-profit Centre for the Safe State organization and is focused on training
tactical activities of the IRS components at emergency situation related to floods.
Due to its variability, any emergency situation scenario can be created in the
simulator. It is possible to model representative terrain including vegetation, static
objects and water flow with the possibility of flood situation development in the
application (Fig. 3). Simulator model allows for variable setting of simulation
activities of crisis management staff, forces and resources dealing with
extraordinary events dislocation, activities to carry out population evacuation, etc.
(Kavan, 2015).
The simulator allowed creating a sequence of steps corresponding to the actual
processes of the crisis management bodies in the case of dealing with emergency
situation. Scenarios make use of intuitive application control, so most operations
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can be done using classic application control. The scenario is divided into chapters;
each chapter contains a combination of cards representing one sequence of actions
in the entire simulation.

Figure 3. 3D Flood Simulation environment
Source: Own work based on program 3D Flood Simulation
Creating Scenarios in the 3D Flood Simulation program can be divided into the
following stages:


Creating an abstract scenario model – forming a simplified description of
the studied reality.



Creating a simulation scenario model – recording an abstract scenario
model in the form of a program.



Verification and validation – verifying the scenario model correctness.



Simulation – experimentation with the simulation scenario model.



Analysis and interpretation of results.

These stages form a good basis for creating environment and emergency situation
frost scenarios with large-scale power outage.
1.3.4 Virtual Battlespace
Virtual Battlespace 3 is an interactive virtual tactical simulator, which is based on
the game engine "Real Virtuality 2" developed by Bohemia Interactive. The
simulator uses computer games technology to teaching and training. It is a flexible
solution for simulation training scenarios, missions and more. In addition, Virtual
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Battlespace 3 Virtual Training Kit encompasses a full feature suite of products that
enable rapid content creation, HLA/DIS (High Level Architecture, Distributed
Interactive Simulation) integration, and training assessment. Virtual Battlespace 3
simulates any environment to help trainees learn techniques, procedures and
develop communication and decision-making skills (Kozůbek, Čech & Flasar,
2010).
Virtual Battlespace 3 expands on its predecessor Virtual Battlespace 2 by
improving the Virtual Battlespace open architecture, providing faster performance
with our multicast system, and introducing a new, more modern-looking user
interface. VBS3 in the version of Virtual Training Kit includes many modules and
other plug-in applications. To carry out experimentation by modelling and
simulation, it is possible to use the Virtual Battlespace 3 tools, such as Scenario
Editor and Application Scripting Interface, which are two of the most significant
ones.
Scenario Editor – a well-designed exercise is essential for effective training and
realistic experimentation. The Scenario Editor sets the standard for scenario
creation (Kozůbek, Čech & Flasar, 2010; Urbánek et al., 2013).
The use of simulation process in crisis management during practical training
dealing with emergencies is very extensive. Simulator Virtual Battlespace 3 can be
configured for civilian use and practice to training communication and teamwork.
The only drawback is the lack of deployment of civilian entities, adding to the
simulator Virtual Battlespace 3 would cost a lot of money. Therefore, it is currently
better to buy a simulator specifically designed for civilian use, but Virtual
Battlespace 3 inspired when creating scenarios.

2 APPROACHES AND METHODS
Modelling cannot capture the reality itself, but rather, with a simplified view, it
looks at a certain part of the real process. Simulation is often used for the training
of civil as well as military employees. It is used in the case when it is too expensive
or too dangerous for the trainees to use the facilities in the real world. In such
situations they spend time by learning valuable experience in the “safe“ virtual
environment. The advantage is also represented by mistakes which the system
during the training enables in safety-critical systems. The accuracy and veracity of
the model depends on the modelling method used.
2.1 Computer simulation
A computer simulation method was used to prepare a series of practical exercises
as well as for the actual implementation. This is an attempt to model the real world
or hypothetical situations with the help of a computer to be able to study this
system and trace how it works. The behaviour of this system can thus be predicted
by changing the variables (Zehe et al., 2016). The behaviour of the model in the
simulations varies depending on the settings of the original parameters taken from
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the real environment (Hubáček & Řezáč , 2013). There are many different types
of computer simulations, the common feature of which is the attempt to create
examples of representative model scenarios for which a complete list of all possible
conditions cannot be made or is not available (Zehe et al., 2016).
The most appropriate form of computer simulation was considered for practical
exercises preparation. It was selected from the following categories:


"Live" simulation (where real people use simulated (or "false") facility in
real world);



"Virtual" simulation (where real people use simulated equipment in
simulated world or virtual environment), or;



"Constructive" simulation (simulation where people use simulated facilities
in the simulated environment). Constructive simulation is often referred to
as "war" one, because it is similar to strategic war games in which the
players command armies of soldiers and war machines which can be
usually moved on the playing area.

Constructive simulations where simulated entities are controlled by simulated
operators were chosen as the most appropriate one. Constructive simulation is a
kind of simulation where the model contains everything needed to replace the
original during the simulation, including the one that involves humans (Ludík &
Ráček, 2011). In constructive simulation, man is represented by a submodel.
Decisions of these simulated individuals are applied in the actions of constructive
simulations. Constructive simulations are used at different resolution levels for
different types of operations in addressing emergency situation (Hubáček &
Vráb, 2012).
2.2 Requirements on technical equipment
Simulation programs are extremely demanding on the hardware quality and
technical maturity on which the simulation is run. They require appropriate
technical equipment and specified work environment. All simulators use a modern
3D environment known from computer games, allowing participant to "enter" the
environment and view the emergency situation from all sides and angles. The
advantage of 3D environment is above all its great visuality. Only the SIMEX
simulator uses classic 2D display and 3D display is used as an optional supplement.
The drawback of 3D environment is its high demands put on computing power and
the danger of slowing down and jamming of the simulation during controlling
multiple entities. For smooth operation of simulations, it was necessary to provide
workstations with the following requirements:


Intel Core i5 3470 processor @ 3.2GHZ (4 CPUs) / AMD X8 FX-8350 @
4GHZ (8 CPUs).



RAM min. 8GB.
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NVIDIA GTX 660 2GB graphic card / AMD HD7870 2GB.



100% DirectX 10 compatible sound card.



DVD drive.
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2.3 Exercise scenario
From the tools for simulations, modelling and support of decision-making
processes in crisis management, only those programs which met predefined criteria
were analysed and included in the shortlist. These criteria were determined based
on the experience of the research team from the area of information support and
after consultations with experts in the area dealing with development of simulation
tools. The basic criteria were: functionality, usability in solving emergency events,
practical training of the teams and individuals, possibility of implementation of
outputs from other tools and possibilities of editing scenarios. During the analysis
of available simulation tools, some criteria were reconsidered and complemented
with other characteristics which were required from the simulation tools.
The intention of the series of exercises was to verify and compare the usability of
individual simulation tools in the practical training of crisis management staff. The
priority objective of both the scenario and the exercise was not the preparedness of
the IRS components, but the practical training and verification of the preparedness
of the crisis management staff at the level of the region, the municipalities with
extended powers, or the mayors of the municipalities and administrative authorities
with extended territorial competence and other entities involved in emergency
situation addressing. The aim was to verify activities, communication and
cooperation of crisis staffs. A scenario that was implemented in selected simulation
tools according to the possibilities was prepared (Oulehlová et al., 2016).

Figure 4. High-voltage masts collapsed due to icing
Source: GA Energo technik
The theme of the scenario was emergency situation, which took place in the Czech
Republic in December 2013. Due to the weather conditions, a huge amount of icing
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occurred on the equipment in the outdoor environment. Thirteen high-voltage
masts (Fig. 4) collapsed after overtaking the critical stability limit and the power
supply to the nearby city was cut off. The local area where the icing caused tree
falls on the roads and several villages cut off from the transport link was affected
by these severe weather conditions.
The scenario was prepared and implemented with minor differences in the selected
simulation programs. Workers of the Crisis Management Department who were
expected to have the required knowledge in the field of crisis management were
chosen as participants.
Trainers were assigned individual roles and provided with information about given
roles in the scenario. They were given time to get familiar with the activities of the
individual roles and for the studying of necessary documentation. Prior to the
exercise, participants were made familiar with the basic functions of simulation
tools and the communication system (Oulehlová et al., 2016). Since XVR, Virtual
Battlespace and 3D Flood Simulation program simulation tools do not have their
own communication systems, a communication system that is a part of the SIMEX
simulator (Hubáček & Řezáč, 2013) was used in all exercises.
2.4 Evaluation of exercises
The analysis of the course of the exercise and overall assessment based on the
record using support tools took place after the completion of the exercise. In the
context of the simulator use, the major benefits were found in the field of call
recording and recording the course of implementation of various activities of the
participants. Moreover, various levels of the knowledge of crisis documentation
and low level of its use have been found among the participants of the exercise.
The exercises were evaluated from the point of view of the lecturers. The tutors
answered the questions about user friendliness and complexity of individual
simulators.

3 RESULTS AND DISCUSION
The exercise was going on for several days, with each day carried out on one
selected simulation tool. The exercise took place during the month of April 2017.
During exercise, attention was focused on communication. These are activities that
are related to designing opening scenarios which lead to improving procedures and
processes. Great emphasis was placed on the course of exercise preparation,
because the exercise preparation, processing the schedule, including examination
of contacts generally reveals significant deficiencies.
During practical exercises, the interaction between the intervening components was
practiced. Depending on the emergency situation development in the simulator,
other IRS units and components were gradually deployed (Fig. 5). In addition to
the disposal of the fallen trees which number was gradually increasing and which
threatened the nearby buildings, it was necessary to provide an access road for the
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company providing the repair of the fallen high voltage masts. It was important to
ensure the movement of E.ON Distribution personnel who were performing a
manual switchover of a replacement power line. Other assigned roles of the crisis
staff, carriers, technical services, and other organizations performed activities
within their competences.
Participants had to cope with unfavourable climatic conditions, poor road
passability, technical problems and accident rates of vehicles that were simulated.
Besides verifying the functionality of the environment depicting the real situation
in 3D, other objectives of the exercise were to verify the setting of communication
processes and links between the individual groups of participants, possibilities of
their dynamic changes during the exercise depending on the development of the
simulation, and last but not least, also the crisis management staff training itself
(Hubáček & Řezáč, 2013; Zehe et al., 2016).
From the tools for simulations, modelling and support of decision-making
processes in crisis management, only those programs which met predefined criteria
were analysed and included in the shortlist. These criteria were determined based
on the experience of the research team from the area of information support and
after consultations with experts in the area dealing with development of simulation
tools.

Figure 5. The emergency situation development in the simulator
Source: Own work
The basic criteria were: functionality, usability in solving emergency events,
practical training of the teams and individuals, possibility of implementation of
outputs from other tools and possibilities of editing scenarios. During the analysis
of available simulation tools, some criteria were reconsidered and complemented
with other characteristics which were required from the simulation tools. These
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added characteristics specified in more detail the choice of suitable simulators and
made the original characteristics about what the simulator should meet, more
accurate. Results of the evaluation can be seen in Table 1.
The XVR Simulation Tools and 3D Flood Simulation were a great benefit to the
exercise. They showed the 3D scene of the emergency situation, and the
intervention commander had an overview of what was going on at the scene. The
disadvantage of these programs was the absence of integrated communication
systems. During the exercise preparation, the possibilities of using freely available
communication systems such as Skype were considered, but since this system does
not allow recording, the idea was withdrawn. All simulations used the Astra
communication system which creates part of the SIMEX simulation tool.
A great advantage of the SIMEX simulator was not only the above mentioned
integrated Astra communication system, but also the possibility to control the
process of moving of individual entities within the emergency situation addressing.
These entities were moving according to current climatic conditions, and it was
really efficient to modify the condition of the entities according to a defined
scenario or the requirements of the exercise commander. On the one hand,
emergency situation overall insight for the commander of the intervention was a
benefit; on the other hand, this insight was counterproductive for other participants.
They had the option of a complete overview of the emergency situation addressing
on the monitors which they did not need and even though they were warned not to
watch it, they violated the ban. This fact interfered with the exercise, because in a
real environment the possibility of a complex insight in the emergency situation
addressing would not be available.
Due to the observed positives and negatives, it is possible to conclude that all
tested simulation programs have met the requirements put on them and are suitable
for the practical training of the crisis staff members in the case of the disrupting of
critical infrastructure elements. The most important benefit of the exercises carried
out was the fact that the participants verified their theoretical knowledge and
practiced practical skills in the processes of communication when addressing
emergency situation.
Based on the results, a comparative table (Table 1) was compiled with the utility
properties of the individual simulation tools where the most important properties
and benefits of the simulation tools were listed.
Table 1.
Evaluation of Simulation Programs
SIMEX

XVR

3D Flood
Simulation

Virtual
Battlespace

Scenario editor

YES

YES

NO

YES

Communication
Possibilities

YES

NO

NO

NO

Properties compared
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Technological education
for crisis management
staff
Terrain database
Possibilities of the
import of map
background
Practical training of the
teams
Recording exercises
Automated result
evaluation
Usability for the crisis
staff training
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YES

YES

YES

YES

YES

NO

NO

YES

YES

NO

NO

NO

YES

YES

NO

YES

YES

NO

NO

NO

NO

NO

NO

NO

YES

YES

YES

WITH
MODIFICATIO
NS

1.

2.

3.

The order of the
overall evaluation

4.

Source: Own work

CONCLUSION
The causes of power outage cannot be completely eliminated. Whether natural or
man-made emergency situation, it is necessary for crisis management staff to be
ready to deal with these disasters. Institutions and crisis management authorities
should use simulation tools to test skills and knowledge. The article presents the
results of the education and exercises carried out as a part of the preparedness for
emergency situation and crisis situation. The research has shown that the tested
simulation tools are suitable for education and practical training provision,
however, the SIMEX simulator, with its utility properties; best meets the
requirements for a comprehensive tool.
In the real exercise of the critical infrastructure components, it is possible to
allocate the exercising crisis staffs by members of various components. This
enables all participants to co-ordinate the individual procedures of each
component, the processes of passing information about activities and work
standards, and last but not least, to meet and establish relationships before the real
emergency situation and crisis situation intervention.

ACKNOWLEDGEMENTS
Results presented in this article were obtained as a part of the solution of the
project by Technology Agency of the Czech Republic with the topic Research and
Development of Simulation Instruments for Interoperability Training of Crisis

292

Jiří Barta

Management Participants and Subjects of Critical Infrastructure (research project
No. TA04021582).

REFERENCES
Act. 2000a: No. 239/2000, on Integrated Rescue System, as amended. In:
Collection of Laws, no. 73, pp. 3461 – 3474. ISSN 1211-1244.
Act. 2000b: No. 240/2000, on Crisis Management, as amended. In: Collection of
Laws, no. 73, pp. 3475 – 3498. ISSN 1211-1244.
E-semble., 2017: XVR: Virtual Reality training software for safety and security
[online].
Delft,
Netherlands:
[cit.
2017-04-21].
Dostupné
z:
http://www.xvrsim.com/?t=gb
Del gado, S. C.; Díaz, L. A.; Puerto, G. D.; Masa, J. A.; Esteban, P.
G. & Tosina, R. Y., 2016: Evaluation of the Implemantation of ICT in the
Professional Teaching and Research Development of University Faculty. In:
E-learning Methodology - Implementation and Evaluation, Scientific
Monograph edited by Eugenia Smyrnova-Trybulska, Vol. 8 University of
Silesia, Studio Noa, Katowice-Cieszyn. ISSN 2451-3652 ISBN 978-8360071-86-1
Hubáček, M. & Řezáč , D., 2013: Simulation Technology and Training of
Rescue Services. In The Science for population protection, vol. 5, no. 3/2013,
pp. 21-38. ISSN 1803-635X.
Hubáček, M. & Vráb , V., 2012: The Use of Constructive Simulation for
Policemen Training. The Science for Population Protection, vol. 4, no. 3/2012,
pp. 1-16. ISSN 1803-635X.
Luiij f, E.; Nieuwenhui j s, A.; Klaver, M.; Eeten, M. Van & Cruz , E.,
2009: Empirical findings on critical infrastructure de-pendencies in Europe.
In: R. Setola, S. Geretshuber (Eds.), Critical Information Infrastructure
Security. Berlin, Heidelberg: Springer, 2009. pp. 302–310.
Kavan, S.; Rathauský, Z.; Cempír ková, S. & Trčka , M., 2015: New
Trends of Education in the Shere of Safety Training. The Science for
Population Protection. vol. 7, no. 2, pp. 63-70. ISSN 1803-5682
Kozůbek J.; Čech P. & Flasar , Z., 2010: Training of Military Professional on
Fulfilling Tasks in Nowadays Asymmetric Operations with Use of Tactical
Virtual Simulator. In: Knowledge Based Organization International
Conference. Sibiu: Nocolae Balcescu-Land Forces Aacademy, Sibiu, , p. 104108. ISSN 1843-6722.
Oulehlová A.; Malachová, H.; Kincl, P. & Navrátil , J., 2016: Simulated
Exercise - “Gale” Crisis Scenario. In: Vision 2020: Innovation Management,
Development Sustainability and Competitive Economix Growth, 2016, VOLS

Comparison of Simulators Used for Education ...

293

I - VII. Seville: International Business Information Management Association
(IBIMA), p. 3867-3876. ISBN 978-0-9860419-8-3.
Oulehlová A.; Malachová, H.; Svoboda, O. & Urbanek , J., 2015:
Preparedness of Critical Infrastructure Subjects in Energy Sector for Crisis
Situations. In Safety and Reliability of Complex Engineered Systems Proceedings of the 25th European Safety and Reliability Conference, ESREL
2015, Zurich, pp. 229-236. ISBN: 978-113802879-1.
Řehák, D.; Markuci, J.; Hromada, M. & Bar cová , K. 2016: Quantitative
evaluation of the synergistic effects of failures in a critical infrastructure
system. International Journal of Critical Infrastructure Protection, vol. 14, pp.
3-17.
Sesame., 2014: Securing the European Electricity Supply Against Malicious and
accidental thrEats. D9.2 Sesame Newsletter. Version: 2.0, pp. 35. Available
at:
https://www.sesame-project.eu/publications/deliverables/d9-2-sesamenewsletter/at_download/file
Shelomovska, O.; Sor okina, L.; Romaniukha, M.; Bohomaz, K. &
Nakaznyi, M., 2016: ICT-Competence of Univerzity Teachers in
Profesiomal Development and Scientific Activity. In: E-learning Methodology
- Implementation and Evaluation, Scientific Monograph edited by Eugenia
Smyrnova-Trybulska, Vol. 8 University of Silesia, Studio Noa, KatowiceCieszyn. ISSN 2451-3652 ISBN 978-83-60071-86-1
Urban, R.; Oulehlová, A. & Malachová , H. 2017. Computer Simulation Efficient Tool of Crisis Management. In: International Conference
Knowledge-Based Organisation. Sibiu: "Nicolae Balcescu" Land Forces
Academy, 2017, p. 135-141. ISSN 2451-3113.
Urbánek, J. F. et al., 2013: Crisis Scenarios. Brno: Univerzity of Defence. 240
pp. ISBN: 978-80-7231-934-3.
Urbánek, J. F.; Oulehlová, A.; Malachová, H.; Svoboda O. &
Urbánek J. J., 2015: Accident and incident investigation and modelling in
critical infrastructure. In Safety and Reliability of Complex Engineered
Systems - Proceedings of the 25th European Safety and Reliability
Conference, ESREL 2015, Zurich, pp. 43-47. ISBN: 978-113802879-1.
Zehe, D. et al., 2016: Online Data Extraction for Large-Scale Agent-Based
Simulations. In: Proceedings of the 2016 annual ACM Conference on SIGSIM
Principles of Advanced Discrete Simulation. ACM. p. 69-78.

EXPERIENCE AND THE PROSPECTS OF USING FREE
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Chernihiv, Ukraine
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Abstract: The article deals with the issue of the use of free software in the
educational process of Chernihiv Teachers’ Training University. The authors
summarise the peculiarities of the selection and use of freely distributed software,
correction of the content and methodical support of training courses in the field of
computer science in the conditions of the transition to free software in the higher
educational institution. They also describe the components of the computeroriented methodical system of pre-service teachers’ professional training based on
the integrated application of free software.
Keywords: educational process, teacher training, free software, teaching computer
science.

INTRODUCTION
One of the main global trends in information society is the application of open
standards in information technology.
In the market of desktop software in recent years, one can observe a slowdown in
the development of professional paid software with a focus on the partial transfer
of it to online services, which greatly complicates unauthorized use. At the same
time there is an acceleration of the development of free software, which in its
characteristics is not inferior to the paid software, and often exceeds it. Therefore,
the perspective is to move away from paid to free software, from circulation of
documents in closed formats to open formats of documents.
The use of free software in the educational process of higher education institutions
provides a number of advantages, including the possibility of significant savings of
budget funds, promotion of the formation of negative attitudes towards piracy
among students; Giving the user the right to independently select the software in
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further work; The possibility of independent modification and adaptation of
existing software.
Systemic, pedagogically substantiated introduction of free software in educational
institutions will help society as a whole avoid the dominance of IT corporations by
facilitating competition in software development: graduates trained in the use of
free software will be able to use it in further professional activity without
additional funds.
Currently, in a number of countries, the feasibility of using free software in the
public sector and education sector has been recognized. In particular, in Argentina,
Georgia, Russia, South Korea in the Philippines there exist state programs for using
free software in educational institutions. Similar programs are being started in
Italy, India, Germany and other countries.
The recognition by the world community of the feasibility of using free software,
the increase of the number of software available for free use in educational
institutions, encourage the development of various aspects of the use of free
software in secondary schools and high institutions. In particular, such studies
include works by Horoshko Yu.V., Semerikov S.O., Teplytsky I.O., Gabrusev
V.Yu., Pokryzhen D.A., Kostyuchenko A.O., Shkardybarda M.I. and many other
scholars and practitioners. However, the problem of the development of a
computer-oriented methodical system of professional training for future teachers of
physical and mathematical specialties, based on the integrated application of free
software, remained unresolved.
Realizing the relevance and prospectivity of this direction of development of
informational education, the staff of the Chair of Computer Science and
Engineering during the last fourteen years is carrying out a purposeful transition to
the use of free software in the educational process at the Faculty of Physics and
Mathematics and other faculties of Chernihiv Taras Shevchenko National Teachers'
Training University. In order to summarize the gained experience, the staff of the
department in 2012 started work on the scientific research "Development of
components of the free software-based teaching methods of computer science for
students of teachers' training institutes of higher education”. The working
hypothesis for this study is the assertion that only a teacher who has acquired his
professional competences in higher education institution in the context of the
integrated application of free software will be able to effectively implement free
software in the process of his professional activity.
The purpose of the work: development of components of methodical system of
training teachers of computer science that is based on the integrated application of
free software and creates conditions for further use of this software by a specialist
in professional activities.
The project was aimed at:
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1. development of criteria for the selection of free software for its didactically
substantiated application in the educational process of a pedagogical
institution of higher education;
2. correction of content and methodical support of training courses of
information orientation taking into account the integrated application of
free software;
3. development of didactic materials on disciplines of computer science and
checking their effectiveness in conditions of educational process.
The proposed research contributes to solving the actual problem of modern
pedagogical higher education institutions - the training of a highly professional
teacher and a specialist in the field of information and communication
technologies, competitive in the modern labour market. The trained specialists will
have experience in using free software, that will enable the school to meet the
current requirements of the educational process.

RESEARCH METHODOLOGY
The methodological basis of the research is the systematic scientific and
methodological analysis of the problem, which was conducted through the study
and testing of software, the processing of scientific articles, publications in the
pedagogical and computer press, regulatory documents and study of the experience
of leading specialists in the field of information and communication technologies
and teachers of computer science and methods of teaching computer science.
The means of the study are structurally-logical analysis of the state of the problem
and potential opportunities for the development of the idea of implementation of
free software into the educational process and computer hardware park,
corresponding to the problem.
To solving the research problem, system-analytical and constructive approaches
were used that allowed to optimize the course of research.

1. SELECTION AND USE OF FREE SOFTWARE IN THE PROCESS
OF PROFESSIONAL TRAINING OF THE TEACHERS OF
COMPUTER SCIENCE
In modern society, it is necessary to prepare a teacher who can effectively use in
his professional activities a variety of software. It stimulates scientists and
practitioners to reasonably select and apply software that meets the needs of a
modern school. Solving the problem of implementing free software in educational
institutions and state institutions in Ukraine requires a systematic approach and a
certain set of activities.
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Taking into account the experience of implementing free software in the
educational process, the following problems can be distinguished:

– school curricula on computer science are mainly focused on the use of
–
–
–
–
–
–

proprietary software;
the amount of methodical literature is insufficient;
the material base is obsolete, that limits the choice of current software;
the management is not sufficiently interested in transition to the free
software;
some teachers have not an incentive to update teaching materials;
the lack of motivation for students who are accustomed to use "the free"
version of the most expensive software products;
a large number of alternative software and at the same time an indefinite
period of support (existence of a project).

Most of the above mentioned problems can be solved with a proper selection of
free software for further use and study at the teachers' training university. In the
course of the project implementation, the requirements were set for the selection of
such software. In our opinion, selecting software involves solving the following
tasks:
1. The software should provide the full range of services required by the users
to perform their professional duties. Sometimes it is necessary to use a
package of several free programs to replace the proprietary software.
For example, when transiting from the popular proprietary office suite
Microsoft Office to the free LibreOffice, one should offer Scribus software as
an alternative to Microsoft Office Publisher, as the LibreOffice package does
not have a computer layout program.
2. The software must have an interface and a set of services similar to the
product that the user has become accustomed to working with.
As practice shows, the transition to the use of anything new to the user is
primarily related to overcoming the psychological barrier, which is a habit,
even if this new set of services is much better than what they used to do. That is
why, if the proposed new software product is close to that with which the user
works, such barriers are much easier to overcome. Thus, the interface of the
visual programming system Lazarus completely duplicates the Delphi
interface. Therefore, the transition from Delphi to Lazarus does not cause a
psychological barrier to its use.
3. The software must be cross-platform or such that allows easy use of
emulation technology.
If a user already has a certain set of proprietary software, it is difficult to make
him move to free software, taking into account the money spent on the paid
product. And vice versa: if a user needs a set of programs that do not have the
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appropriate free full-featured alternative (for example, "1C Enterprise"), he will
need to use the appropriate platform. That is why it is necessary to use crossplatform products that allow to move freely from one platform to another. Also,
there exist a lot of accumulated Windows-based applications that can be
emulated using other operating systems (for example, Windows-based
programs can be run on the GNU / Linux OS, Mac OS through the Wine
emulation).
4. The software should be based on the use of open source code and document
format.
Some closed-source software has been repeatedly seen in undocumented
actions that violated the privacy of the user working with the computer. In
particular, it is known that most Internet browsers transmit encrypted data
packets to the developer, which includes information about the hardware
component of the user, the sites that he visits, search engine queries, personal
data, etc. Such software work is in fact uncontrollable by the user. The use of
the open-source software product and the documents format enables, if desired,
to control both the work of the software product and any operations with the
document. In particular, in our opinion, after the adoption of the Open
Document Format for Office Application (ODF) format as an international
standard ISO / IEC 26300, it is promising to move away from circulation of
documents in closed formats to open document formats.
5. The use of software should be pedagogically substantiated.
The developer of proprietary software for the purpose of selling should provide
all possible tools that may be needed by a potential client. At the same time, the
client himself cannot use 50% of this tool at all. On the other hand, the free
software developer usually focuses on the main, most widely used tasks and
tools that become the basis for learning.
6. The software should have a Ukrainian localization.
Practice shows that commercial software products are being localized only
when the company-developer plans to get the appropriate return on sales. If one
can do without a translation, the money for translation is usually not spent. This
is largely due to the practical absence of software products with the Ukrainianlanguage interface: for most users there is enough already developed Englishlanguage or Russian-language interface. However, in the educational process,
the use of such software products is pedagogically impractical. Free software in
this case has significant advantages, since the majority of programs have the
ability to use the Ukrainian-language interface.
Taking into account the above requirements, there was proposed a set of programs
(Table 1) that allow, on the one hand, to perform a simple transition from
proprietary to freely distributed software, and, on the other hand, do not reduce the
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set of functional capabilities for the educational and production activities of the
user.
The software listed in Table 1 has been successfully used for a long time in the
organizational and educational process at the Faculty of Physics and Mathematics
of Chernihiv Taras Shevchenko National Teachers' Training University.
Table 1
Freely distributed software for use in the educational process
Software Name of open Advantages
type
/free software

Disadvantages Crossplatform Alternatives

Operating ОSLinux
System
(OpenSUSE,
Debian)

Stability,
reliability,
convenient
differentiation
of rights

Somewhat
higher hardware
requirements for
working with
modern
software

Office
suite

Better format
support, more
logical menu
organization
and document
structure

Somewhat
slower work,
incomplete set
of tools

Libre Office

*

Layout of Scribus
documents

More
professional
direction

*

Archiver

7zip

Better
compression
ratio

Somewhat
*
fewer additional
features, a
simpler
interface

File
manager

Konqueror,
Nautilus, Far,
Midnight
Commander

No binding of
the system to
the file
manager, better
functionality

ProFree Pascal,
gramming Lazarus
system

Full-time work
in 32-bit mode,
more libraries,
work with
Cyrillic

KOffice,
GNOME
Office,
Google Docs

PeaZip,
FreeArc

Dolphin,
Thunar,
Unreal
Commander,
Gnome
commander
*

Geany,
NetBeans,
Eclipse
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Declara- SWI Prolog
tive programming
system

*

GNU Prolog

*

Sylpheed,
Evolution

Email
Client

Mozilla
Thunderbird

Functionality,
convenience

Raster
graphic
editor

Gimp

PhotoShop
Somewhat less *
format support functionality

Krita

Vector
graphic
editor

Inkscape

Wide features, Somewhat less *
ease of use
functionality

ОО Draw,
sK1

Audio
editor

Audacity

Weaker
*
functionality
associated with
licensing issues

Video
editor

KDEnlive,
Avidemux,
VirtualDubMod

Fewer
"working" video
formats

Media
player

VLC, Mplayer
(and frontend), AIMP,
Amarock

Great
opportunities,
significant
support

Kino,
VideoSpin
*

Kaffeine,
Audacious,
cmus

Learning ITALC,
manageme LMS/LCMS:
nt systems Moodle,
Atutor, Efront

Simultaneous Somewhat less *
work with PC functionality
with different
OS

VNC

Virtuali- VirtualBox
zation tool

Advanced
console
features,
convenience

QEMU

Somewhat
*
fewer additional
features

Text
Online
recognition Software
tools
Version

CuneiForm,
ocropus

The list of free educational software can considerably vary depending on the operating
system and the learning course.

Source: Own work
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2. COMPONENTS OF THE FREE SOFTWARE-BASED
METHODICAL SYSTEM OF COMPUTER SCIENCE TEACHERS
TRAINING
The implementation of free software in the educational process requires some
changes and corrections in all branches of informatics education and their methods.
As a result of the work on the project, the components of the methodical system of
training the teacher of computer science were developed in the conditions of
application of free software. The obtained results are reflected in the content of the
textbooks used in the educational process of Chernihiv Taras Shevchenko National
Teachers' Training University in order to accompany the training of professional
disciplines of the curriculum. The content of each of the manuals is based on the
many years of experience in teaching students of faculty of physics and
mathematics and other faculties of the university relevant sections of the computer
science course.
2.1. Elements of the methods of teaching freely distributed utilities
The educational course "Information and Communication Technologies" deals with
the issues related to the use of freely distributed program utilities, namely archivers
on the example of the 7-Zip, file managers on the example of the Far Manager,
browsers on the example of Mozilla FireFox, mail programs on the example of
Mozilla Thunderbird, Virtual computers on the example of Oracle VM VirtualBox.
The developed didactic materials can be used in the study of disciplines of
computer a pedagogical educational institution, as well as in the independent
mastering of the basics of work with such programs.
2.2. Elements of the methods of teaching office programs
Elements of the methodology of office program training are used in the course
"Computer science" and are intended to support the training of widely used office
applications: the word processor, the spreadsheets, the program for creation of
presentations on the example of a freely distributed office suite LibreOffice that
has gained popularity in Ukraine and in the world.
The content of the LibreOffice's training materials covers the main functions of
these software tools. When studying the word processor Writer the practical work
of the following content is offered: input and formatting of text; creation and
application of templates; processing objects (including getting acquainted with the
editor of formulas Math); processing tables. The topics of practical work on the
spreadsheets Calc, are the following: creating and formatting tables, performing
calculations and graphic constructions; solving problems of the course of higher
mathematics (matrix method for solving systems of linear equations, plotting
functions, approximate solving equations with the help of parameter selection);
solving optimization problems (for example, the problem of resource allocation
and transport task); processing databases in the spreadsheets (sorting, filtering,
summarizing, constructing a pivot table). The practical work of studying the
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presentation design program Impress includes getting familiarized with the basic
services of the program, and its contents relate to the review of the LibreOffice
components, including the DBMS Base and the Draw graphics editor.
The task of each practical work is accompanied by basic theoretical information, as
well as a detailed description of execution with indication of alternative methods.
For control and self-control, a list of control questions is included that covers the
content of all performed tasks. For each work there added ten variants of control
practical tasks, divided on three levels of complexity that makes it possible to
implement a differentiated approach to the formation of competencies to use the
specific features of application software.
These teaching materials can be used during classroom classes, as well as for
independent study of the features of freely distributed office packages, or as a
collection of tasks for correspondence forms of study.
2.3. Elements of the methods of teaching databases
The tendency of extensive use of databases exists in fact in all spheres of human
activity. Such spreading of databases based on various data models in a wide
variety of information technologies is the basis for in-depth study of databaserelated issues, and above all questions about data models, in the course of computer
science at the pedagogical university.
Mastering the effective methods of processing data on the basis of their
formalization and structuring with the help of information modelling becomes
absolutely necessary for specialists of the diverse industries, and especially for
future teachers of computer science.
In the theoretical part of the proposed teaching materials, the notion of data
modelling is emphasized, in particular the formation of competencies in
constructing conceptual data models. The practical part is focused on using the
LibreOffice Base DBMS. This choice is due to the fact that this DBMS is part of
the LibreOffice suite of office applications that is cross-platform (there are
implementations for all popular operating systems: the family of Microsoft
Windows operating systems, the Linux family, Mac OS X), and also freely
distributed. At the same time, it is a powerful database processing tool.
The LibreOffice Base database is a powerful relational DBMS, which allows user
to create complex databases and use the SQL language to generate queries. In
current version 5, query for data selection can be created using the QBE language.
But for requests for updates, addition and deletion of data, one must necessarily
apply the SQL language, that implemented in a way that minimizes the possibility
of unwise recurrence of such queries. This way of implementing database
modification queries is more successful than MS ACCESS, for example, where
modification queries can be triggered by inexperienced students many times
without any restrictions, and the practice of MS ACCESS shows that this often
leads to data distortion.
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For the further formation of students' competencies in the analysis of the subject
field of the problem, the construction of an information model (in this case, firstly
ER-model, and then on its basis SQL-model), and the research of the resulting
model, students are offered a series of three laboratory works. In the first work,
students must, on the basis of the terms of a certain subject field, develop an
adequate data model, and then define the entities of the subject field, their
properties and the relationships between them. Then, on the base on this data
model, students create appropriate tables, identify the keys of these tables, establish
links between tables, create forms for inputting and editing data with the
constraints on the values in the fields, and finally fill in tables with data.
In the second laboratory work students must develop queries to the database
created in the previous work. Conditions for the queries are formulated in terms of
the subject field. Queries for data selection and data calculation are proposed to be
performed using the QBE language (in terms of the LibreOffice Base - in the query
designer), and data modification queries must be described in SQL.
In the third laboratory work, students must develop reports (using computational
fields) to the database created in the first laboratory work.
The tasks in laboratory work contain 12 options, so each student’s subgroup
performs its own version.
The considered materials are intended for students of physical and mathematical
faculties of teachers’ training universities, but they can be used by students of other
specialties of universities, who study computer science, as well as teachers of
computer science.
2.4. Elements of the methods of teaching programming
Due to the planned transition to the use of free software at the Faculty of Physics
and Mathematics for the study of the basics of algorithmization were selected the
programming languages Object Pascal and C ++ and, correspondingly, the
programming environments Lazarus and Code::Blocks. The choice of these
languages and environments is based on a large number of methodological
manuals, sets of laboratory works, etc. It is important that these languages are the
main languages at Olympiads in computer science for schoolchildren in Ukraine
and in the world.
Like Delphi, Lazarus is an RAD environment (rapid application development),
which allows user to quickly create a user interface. Unlike Delphi, Lazarus is a
cross-platform application that supports OS such as GNU / Linux, Microsoft
Windows, Mac OS X, FreeBSD, WinCE. IDE Code::Blocks is freely distributed
and cross-platform as well.
The Lazarus environment is quite suitable for learning object-oriented
programming, and its free and open source code, the ability to use this environment
in commercial development legally, the ability to port their own applications on the
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most popular platforms allows to use it for creation of rather complex crossplatform projects.
In the process of studying the basics of algorithmization and programming,
students carry out a series of laboratory works, where the tasks are divided into
three levels of complexity that makes possible the differentiated approach to the
evaluation of learning results.
2.5. Elements of the methods of teaching modern operating systems
In the process of teacher training with the systematic use of free software, it is
extremely important for students to acquire competencies in the use and
administration of modern, freely distributed operating systems. The GNU / Linux
operating system has all the prospects to become the main operating system in the
learning environment.
GNU / Linux is considered to be the most significant achievement in the field of
free software. Today, the Linux family is in the forefront of server and server
applications. At the same time, Linux is increasingly spreading as a regular office,
home and gaming OS, like a free and honest operating system - GNU / Linux is
becoming an operating system for education and training. As a result of the project,
educational and methodological materials were developed to provide a new course
of teaching operating systems that includes the main current trends in this field.
The corresponding manual describes the theoretical content of the basic structure
and functionality of modern operating systems, their main modules and
components, as well as the main concepts, approaches to the organization and
principles of operation in Linux operating system. The manual is intended for
students of pedagogical universities studying the course "Modern operating
systems" or similar one.
2.6. Elements of the methods of teaching e-learning courses creating
One of the new learning technologies that is becoming widespread in an
informative society is distance learning. In particular, Internet-based learning is
most popular. Due to the development of the Internet and modern methods of
communication and data exchange, it is possible to create and use new tools such
as electronic notes, encyclopaedias, tests, glossaries, questionnaires, virtual
laboratories, etc. One of the options for introducing such methods and technologies
into the learning process is the use of learning management systems. The basics of
using such systems are studied by students in the course "Creation and
administration of distance educational resources". In order to accompany this
course, educational and methodological materials are developed, which discuss the
theoretical and practical issues of creating electronic training courses and manuals
using free learning management systems. The presentation is based on LMS
Moodle, eFront, Atutor, and EXE-Learning.
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EFront is a new generation of e-learning systems that combines the functions of the
Learning Management System (LMS) and the Learning Content Management
System (LCMS).
The use of eFront helps to solve the tasks of organizing the educational process in
educational institutions, as well as the tasks of professional development,
certification and selection of employees in organizations of different sizes.
Moodle (Modular Object-Oriented Remote Learning Environment) is a free, open
source distance learning system. The system implements the philosophy of
"pedagogy of social constructivism" and focuses primarily on organizing the
interaction between the teacher and the students, although it is also suitable for
organizing traditional distance courses, as well as for continuing full-time learning.
Moodle is translated into dozens of languages, including a partial translation into
Ukrainian. The system is used in 175 countries of the world.
The aim of the Moodle project is to provide teachers with the best tools for
managing and accelerating learning.
LCMS ATutor makes it easy for teachers to organize various training courses.
Students receive an adaptive and easy learning environment. Beside that ATutor is
licensed under the GPL2 license, this program supports at the moment and in the
future a number of standards that provide easy access to other software and easy
third-party software development.
ATutor is a web-based system, easy to install, configure, and maintain for system
administrators; Teachers (instructors) can easily create and transfer teaching
materials and run their online courses. The system is modular, that is, it consists of
separate functional units - modules, so it is open for modernization and expansion
of functionality.
The developed teaching materials are used by students in the educational process.
In addition, due to the modern requirements of the Ministry of Education of
Ukraine, the teaching and methodical support of most curriculum disciplines
should be submitted in the form of electronic learning resources. In this regard, at
the Department of Computer Science and Engineering a workshop for teachers of
all faculties for the development of electronic training courses and manuals has
started. The participants of the workshop acquire the necessary competencies in
using the developed methodical support.
2.7. Elements of the methods of teaching computer graphics and multimedia
In the analysis of available free software and its selection for use in the course
"Computer graphics and multimedia technologies" it was found that existing opensource programs can cover the entire spectrum of study of the elements of
computer graphics and multimedia technologies in secondary schools and high
institutions.
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For the formation of students' competencies in the processing of graphic, audio and
video data in the educational process freely distributed analogues of popular
proprietary programs are used. In particular, the raster graphics editor, GIMP
(GNU Image Manipulation Program), is a serious alternative to the Photoshop for
semi-professional raster graphics processing. For vector graphics processing one
can use the Draw program from the LibreOffice package, which can replace
software products such as Corel Draw, Xara Designer, or Adobe Illustrator for high
school needs. The Inkscape program is a vector graphic editor designed to create
artistic and graphic illustrations (including animated), and can also be used as a
general-purpose automated design system.
It is suggested that one should study the audio on the base of the Audacity
program. This audio editor allows to work with multiple audio tracks at the same
time, apply standard methods of sound processing, make sound recordings.
Formation of competencies for video data processing is carried out using
Avidemux video editor, which supports a large number of video file types, has a
simple and convenient data processing tool, multilingual interface and a rich set of
various filters.
It's worth noting that GIMP, Inkscape, Audacity, Avidemux software are crossplatform, that is, operate under different operating systems, including Linux, Free
BSD, MacOS. Such independence from a platform gives significant benefits to the
user in his further professional activities, increases the flexibility of the learning
process and simplifies the transition to the use of various operating systems.

CONCLUSION
The main results of the project "Development of components of the free softwarebased teaching methods of computer science for students of teachers' training
institutes of higher education”, are:
1. The didactic potential of free analogues of commercial software that is
widely used in educational institutions has been substantiated.
2. Selection of free software for application in the educational process of the
schools and pedagogical institutions of higher education has been carried
out.
3. Educational software products have been developed and improved: a test
program Tester has been created, a teaching and methodical complex Gran,
recommended by the Ministry of Education and Science of Ukraine for use
in the educational process of schools and universities, has been improved.
4. Methodical support of training courses of information orientation, aimed at
preparing students for the effective use of free software in their further
professional activities, has been developed.

Yuriy Horoshko, Hanna Tsybko

308

5. The methodical system of teaching information modelling on the basis of
the use of free software has been developed and tested. This work has led to
a successful dissertation by Y. V. Horoshko “System of information
modeling in the training of future teachers of mathematics and computer
science” for the scientific degree of the Doctor of Pedagogical Sciences in
specialty 13.00.02 – Theory and Methods of Teaching (computer science).
6. The methodical system of teaching programming based on the application
of free software has been developed and tested. This work has led to a
successful dissertation by A. O. Kostyuchenko "Methodical system of
training pre-service teachers of mathematics and computer science for the
development of educational software tools" for the scientific degree of the
Candidate of Pedagogical Sciences in specialty 13.00.02 – Theory and
Methods of Teaching (computer science).
Experience and results of the research are presented in 24 publications in scientific
editions of Ukraine and abroad.
The didactic materials developed during the work on the project were implemented
into the educational process of Chernihiv Taras Shevchenko National Teachers'
Training University, Chernihiv K.D. Ushinsky Regional Institute of Postgraduate
Pedagogical Education, National Pedagogical Dragomanov University.
As a direction of further research the team of project implementers consider work
on the problem of developing components of the methodical system of teaching
computer science, that will form the pre-service teachers’ professional competence
not only in the use of available free software, but also in the creation of author
educational software for organizing an effective learning process in a modern
school.
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Abstract: As a result of the research, it has been hierarchically determined which
of the characteristics of the book in question in the teachers’ opinion are most
important and less important. It has been shown that the characteristics which
influence teachers’ opinion on the didactic process are as follows:
1. Ergonomics.
2. Self-education with the use of didactic programs.
3. Substantive correctness.
4. Stimulation of interest in the subject.
5. Possibility of smooth running of the didactic process.
6. Ability to simulate phenomena and processes.
Keywords: multimedia, multimedia didactic software, didactic.

INTRODUCTION
The media are now seen as a major factor leading to the formation of a global
information society, and a characteristic feature of human beings should be the
ability to select and process information. The lack of such skills is contemporary
illiteracy (Walat 2007: 65).
An extremely important and yet distinctive feature of didactic work in the form of
multimedia didactic software is the individualization of reception, which is
accompanied by an increase in the ability to establish contact with the sender.
There are also greater opportunities for creative processing of information by the
recipient in processing finished texts, but also creating new ones by using, among
other things, animations, graphics and video sequences. A separate, broad but
significant, aspect influencing the improvement of the information received is the
reception of hypermedia by its interactive nature, which, by interacting with the
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recipient, often makes the message more effective by expressing the same terms
with the help of different codes (Walat 2007: 65).
The pilot studies aim to characterize multimedia didactic programs, to determine
which of them are more or less important in the view of vocational classes
teachers. They will also enable the didactic process to run more effectively and
efficiently. The above mentioned characteristics of didactic multimedia programs
have been pinpointed to the creators. Further research can lead to enhance the
theory of multimedia didactic programs and e-textbooks.

MULTIMEDIA TEACHING PROGRAMS IN THE TEACHINGLEARNING PROCESS
For many years such authors as Juszczyk (1997: 17), Walat (2007: 97-125), Lib
(2012: 5), Ciesielka (2013), Myers, Halpin (2002: 133-140), Ashvini (2012: 3336) and others have emphasized that a program that is well-developed in terms of
content and didactics has the potential to increase the assimilation of presented
content by a multi-sensory impact on the learning brain. This influence can be
expressed as influencing the learners' brains by:
 visual field– graphics, colour scheme,
 hearing perception – sound, music,
 movement perception – tracking of movements visible on a monitor,
animation, film,
 speech field –communication by messaging,
 somatic perception –carrying out instructions, exercises, simulations, etc. (see
Gaj da 2010: 21).
The concept of multimedia education is preferred by a large number of educators.
It is also reflected in the core curriculum of general education for primary and
secondary and upper secondary schools. In each case, there are numerous
advantages to using multimedia.
With reference to Rogulska's innovative teaching aids (2012: 25-26), the following
features of multimedia education are mentioned:
 it causes a change in the very important aspect of psychodydactic learning,
because often the level of motivation of the learner is changed, for which the
use of multimedia is very attractive during school activities where there are
other forms of communication besides speaking and reading,
 such a form of teaching requires modification of the way teachers work – it
often requires more involvement, use of imagination, a creative approach;
there is the possibility of common (teacher with student) creation of teaching
materials,
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 didactic programs provide the opportunity to individualize education (by
selecting the educational pathway that the student follows in the program itself
and by the pace of work, the choice of media presentations– text, teacher’s
voice, animation, film, simulation, etc.), which may positively affect the
uptake of knowledge.
A didactic program is any scientific study that addresses specific problems in the
pedagogical activity of teachers. Its main purpose is to define the method and form
of application of pedagogical factors in order to optimize pedagogical activities in
order to optimize activities in view of the adopted objectives. These programs are
essentially a subsystem of the education system of a given field of education
(Walat 2007: 57).
Apart from the pedagogical aspects of multimedia didactic programs, they contain
two important groups:
 substantive – correctness of the content of the presented information,
 ergonomic – technical solutions adopted in the program, including text clarity,
presentation format, colour scheme, layout and size of the interface, program
colour scheme, font selection and size, screen layout, ease of use, intuitiveness
of operation,

PRESENTATION OF THE RESULTS OF PILOT STUDIES
Taking into account the aforementioned features of didactic software, the following
categories of features were considered in the study:
 substantive merits,
 ergonomic,
 stimulating interest in the subject matter,
 possibility of efficient flow of the didactic process,
 self-study with the use of didactic software,
 possibility of simulating phenomena and processes.
Each of these categories is described by ten specific characteristics that formed the
basis for constructing the Q-test in which the surveyed teachers indicated what they
thought were the most important and those that were least important.

CHARACTERISTICS OF THE STUDY GROUP
One hundred and twenty teachers participated in the research working in basic
vocational schools, technical schools and Vocational Training Centres located in
the city of Rzeszów were involved in the research; they were teachers of both
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theoretical and practical subjects. These teachers used multimedia teaching
software to present information, develop specific skills, and simulate industrial
phenomena and processes. A large number also used control blocks included in the
program for verifying the level of assimilated knowledge as well as simulation tests
to determine how a student behaves in a particular professional situation.
Teachers working in vocational education took part in the study. In the overall
group of teachers, a small majority were male, 52% of the respondents.
Most of the teachers were young, 58% under 40 years old, which seems to have
been beneficial for the research.
From the observations of the people who took part in the study, it was noted that
the younger teachers were more likely and willing (16%) to fill in the test presented
electronically than the older teachers. This may be due to the fact that it is this
group that more often and more willingly uses computers and computer software in
their work, and also used computers while studying at university, so their fears are
smaller and their readiness to use such a form of work is greater.
As far as work experience is concerned, there were 15% more teachers who had
been working in education for more than 10 years than teachers working less than
10 years. So they were young teachers with more than 10 years of work experience.
This leads to an important conclusion that further research needs to be scaled up, as
they probably were teachers with a little over 10 years of work but no more than
15years.
Among those surveyed 53% were teachers of theoretical subjects, for which
multimedia teaching programs are primarily used as teaching aids to convey
information in the form of text, commentary, animations, films, and control blocks
with less frequent simulation of phenomena and processes. Programs that simulate
phenomena and processes are most often used by practical vocational teachers.
These simulations may involve measurements, breakdowns, design of production
or operation of equipment. The group of practical vocational teachers is 47% of all
respondents.

ANALYSIS OF RESEARCH RESULTS
The results shown in Table 1 show that the most important qualities were those that
were related to the ergonomics of the didactic programs (B), followed by self-study
(E), and only in third place to the correctness of the content (A). Since substantive
merits is in the middle of the hierarchy of qualities, it can be said that the
substantive significance of the didactic programs is of medium importance.
Another surprising result is that features related to the possibility of simulating
phenomena and processes (F) in turn are, according to vocational teachers, the least
important feature group. It would seem that substantive merits is the most
important feature of all for all types of education. On the other hand, in vocational
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training, it is also important to be able to simulate phenomena and processes that
students can meet in real-life situations and which, due to different conditions (e.g.
degree of complexity and price of equipment, scale or process hazards) they cannot
carry out on real systems. The ability to perform simulations is also one of the
characteristics of the didactic programs, which significantly differentiates them
from traditional didactic means based on written or visual text, and is also a more
advanced form of knowledge transfer than animation or film. In addition, if we can
say that learners, apart from knowledge, acquire skills through the use of didactic
programs, they acquire them mainly by running simulations, such as device
diagnosis, mechanism assembly, chemical process, heat treatment and so on.
Table 1.
The most important and least important categories of features
of multimedia didactic software
Determination of
the main
characteristic

Average Q-test
indicator of the
given feature

Ergonomic

B

5,24

Self-study with the use of didactic
software

E

5,17

Substantive merits

A

5,12

Interesting subject matter

C

5,05

Possibility of efficient flow of the
didactic process

D

4,94

Possibility of simulating phenomena
and processes

F

4,83

Categories of didactic features

Source: Own Research
In the case of the analysis of the significance of specific features, the most
important opinion of the respondents was the presentation of issues using modern
visualization techniques. This feature belongs to the category of features resulting
from software ergonomics (B). In second place, one item higher than in the
category of features, there is a specific feature related to the correctness of the
content (A). It follows that, although this particular feature is important in the
opinion of the respondents, the other characteristics related to substantive merits
were considerably lower. In third place, we see a feature related to developing
interest in the subject (C), while the lowest is a feature resulting from the ability to
self-study using didactic software (E), although in the case of feature categories
this feature took second place before the correctness of the content. This means that

Waldemar Lib

316

while this particular feature was considered by teachers to be of little importance,
the other members of this category rated very high.
Table 2.
Key features in a given category
Determination of
the main
characteristic

Average Q-test
indicator of the
given feature

Presentation of issues using modern
visualization techniques

B

8,13

Show the practical usefulness of the
issues shown

A

8,05

Innovative form of classes makes
the students more eager to
participate in the classes

C

7,48

Introduction of exercises in less
standardized
form,
such
as
simulations of real activities and
actions

F

7,40

Student time discipline during the
solving of tasks

D

6,65

By using the software we shorten
the learning time

E

6,42

Categories of didactic features

Source: Own Research
Teachers do not think that the most important features of didactic software, which
like school textbooks and other teaching materials are teaching tools, is the aim to
impart certain and flawless knowledge. Knowledge, in addition to developing
substantive content, shapes the professional language of students and their
communication skills by developing the vocabulary that belongs to a particular
field in the learning lexical resource, but also develops understanding of the
vocabulary and skilful use of it. Professional use of vocabulary on the one hand
involves decoding of information, e.g. in instructions: for service, for current and
periodic maintenance, equipment repairs, occupational health and safety, etc. It
also involves encoding information by building and communicating messages to
other people associated with a specific profession, such as the transmission of
certain and faultless information on breakdowns, ordering of parts, performance of
duties, etc.
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SUMMARY
As mentioned above, a didactic program is any scientific study constituting a
subsystem of the didactic system of a given field of education. And from this point
of view it should present the correct scientific knowledge of the subject matter of
teaching. Most important is the ergonomics of the program, which included the
following features:
 presentation of issues using modern visualization techniques,
 use of only colour illustrations,
 application of correct elements of computer typography that positively affect
the student's eyesight,
 layout of the screen that is organized and easy to use,
 work environment based on colours that do not excite emotions,
 presentation of information in a variety of forms,
 adaption of the presentation to the student's perceptual abilities,
 the interactive nature of hypermedia,
 editing of messages – communications,
 messages transmitted through a variety of forms, not only using text, but also
illustrations.
As can be seen, teachers place a lot of emphasis on the form of transferring
information, not necessarily on the content itself and its correctness.
The results of these studies are consistent with research conducted by W. Walat
[2010: 155-157] on the relevance of the characteristics of traditional school
textbooks. There, the teachers who took part in the research also recognized the
qualities that reinforced the informative function of the school book, so they
focused on the form of the message and elements such as infographics, colouring,
typographic layout of the pages, transferring the substantive merits of the content
presented to the background.
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Abstract: The article deals with advantages of distance education over the
classical one. The deficiencies and difficulties of distance education programs in
the field of the technical expertise have been revealed. It considers modern
innovative study and research methods of mechanical and metallurgical processes
to explain complex scientific problems of these areas by applicants of distance
education. The publication contains concrete theoretical results obtained by the
use of innovative computer technologies to study transportation processes in metal
rolling. The results of modelling and forecasting programs have been described.
Keywords: distance education, innovation, research, transportation, mechanical
processes, information, educational process.

INTRODUCTION
The modern world is impossible without technology, the results of which were
inherently a part of our social life. The development of innovative solutions
concerning the existing issues falls on the shoulders of young scientists and
inventors, as scientific progress, for the most part, requires so urgently needed
resource-saving and alternative energy sources use. Existing research institutes and
applied laboratories of classical school do not meet the progressive needs of the
markets, as they are based on the "foundations" which have the roots in the
previous periods of establishing statehood. These institutions are desperately
needed as supportive bases for the formation of highly qualified professionals. But
the times we live in call for new requirements and need qualified staff of new
formation with world experience and international education. Such requirements
will be further demanded by candidates for various positions of companies which
are developing dynamically. And, thus, there is a need for such personnel and this
raises the question of creating conditions with the aim of promoting their level of
training.
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For most students, education in the world-famous universities is not possible for a
number of reasons. The main causes are: the financial constraints of living in cities
of university location, substantial cost of training and the need to work in the post
they have occupied now. So we have two main obstacles to the desired level of
education - the need for significant financial costs and lack of time because of the
need to work and develop their career.
An alternative that copes with contemporary requests and meets the above
conditions, is only distance education. There are many books that demonstrate
advantages of this form of education (Vasyuk 2011; Veremchuk 2013; Verba
2010; Warzar 2014; Zhevakina 2009). All existing distance education programs
are derived techniques to study humanities. With regard to the technical areas,
there is a substantial gap in teaching methods and programs.
The OBJECTIVE of the paper is to discuss the introduction of information
technology in bachelor and master courses “Metal forming” where professors from
DSTU use software package ESV-Deform. This package is unique in its kind due
to the description of the process of shape change in the initial profile with the
predicted deviations. The purpose of using this software product is to eliminate the
defect at design stage.

BASIC MATERIALS
The metal rolling process is accompanied by complex deformations caused by
stresses inside the workpiece. The number of runs through the work roll directly
affects the quality of the finished surface and is reflected in the technological time,
which is included in the calculation formula for the cost of production. The use of
programs describing the rolling process helps to prevent the defective products, due
to predetermined dangerous sections of deformation of the material. The
development of educational innovative technologies will allow, without reducing
the quality of educational process and considerable investments, to significantly
improve mastering of disciplines due to including new formation elements of skills
and abilities in the educational process in solving the practical problems together
with means of applied information science both by the teacher and the student.
The application of training programs for distance education in technical areas is
based on the classic postulates and theories. Accordingly, the learning of the
material obtained is "boring" and narrowly used. Physical, chemical, mechanical
properties and laws find their explanation on experimental laboratory stands and
installations, giving much wider knowledge and faster perception of certain
processes. Assuming that it is distance education, students (student) acquire
practical knowledge owing to videos that explain or reveal the themes studied.
However, these methods are not effective enough, because even high-quality video
cannot capture all the aspects of processes and phenomena studied. The following
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is necessary for a full and thorough information learning and understanding from
video resources:
- psychological preparation of student for the perception of information;
- better understanding of the lecture purpose, key part of the main messages
and ideas;
- internal sensation of lecture content.
This software product is designed for educational use, since it allows to import
calculations effectuated for specific production conditions. The program allows
you to transfer theoretical calculations into the applied and industrial plane. This
piece of software is installed on internal electronic resources of the university and
can be run offline by full-time bachelor, master and post-graduate students.
Distance students can profit from remote access when they do not have sessions of
presence classes. The software unit ESV-Deform makes it possible to identify
possible deformations and fractures due to the application of forces to prototypes at
any time and every point in a three-dimensional body. Remote access allows you to
specify the parameters of interest and get the result without getting distracted from
the production process itself. Also, remote access simulates real-time production
process when the operator cannot assist the control panel all through the production
process. Offline use can facilitate the operator’s work in cases when the program
requires correction of some variable parameters, while the modelling of load is
very time-consuming.

Figure 1. Load and deformation in horizontal plane
Source: ESV-Deform programme (Developer prof. S.V. Ershov, DSTU)
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The use of the software product will help the future qualified employee and today's
student to master the programming skills of rolling processes that help the
transition of metallurgy to a new quality level, namely:
- to identify dangerous sections of deformation in all planes – horizontal,
vertical, frontal and in intersection (Figure 1);
- to clearly identify the parts of the billet with the greatest loads for specific
varieties of forms (Figure 2);
- to calculate the effort necessary to obtain the desired profile at a particular
stage of processing;
- to simplify and accelerate the calculations of the predicted profile with
detailed and step-by-step control;
- to calculate the minimum initial size of the workpiece for working in a nowaste mode;
- to vary the number of runs through the work roll and their depth to eliminate
the risk of defect.

Figure 2. The direction of forces inside the billet
Source: ESV-Deform programme (Developer prof. S.V. Ershov, DSTU)
The student’s understanding of the need for this material is responsible for
psychological training. With regard the understanding and internal sensation of the
purpose content, the physical perception of studies performed is necessary. The
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most effective method of mastering physical processes is to perform the described
experiments in video materials without assistance. But it is not always possible to
construct or reproduce the experimental or pilot installation in conditions outside
laboratories. So we need to create a prototype that corresponds to the existing ones.
There are two main ways to implement this goal:
- the use of upgraded research analogues;
- modelling of investigated processes using computer technology.
As for the use of modernized analogues, emphasis should be given to the practical
significance and their further possibilities of use and implementation. Any
laboratory prototype should be applied in everyday activity, taking into account the
essence compliance of compared models. Thus, in the case of complex lift-andtransport mechanisms, we can use derivative structures that are consistent with the
principles and laws of interaction of the transported material with structural
elements of machines. Educational applicant may be widely consulted with the
theoretical justification of the positive impact of additional blades on screw
conveyor to reduce lifting-driving force to move the metal chips by decreasing the
forces of internal friction of transported materials, which is achieved due to the
partial removal of layer load from the general stream in the trough of screw
conveyors by additional blades on the example of an ordinary snow-plough. They
can also study the laws of plates and belts wear and deflection under the load
transportation by belt, scraper and plate conveyors represented with belt conveyors
in consumer supermarkets in everyday life.
Modelling of the investigated processes using computer technology is an integral
part of distance education and full-time studies, as complex processes in any
industry require accurate description in order to control and arrive at rational
power-efficient characteristics. Thus, using the set-up parameters the performance
of conveyor can be calculated or the most effective parameters of its structural
elements can be determined.
Specific examples of innovative use of computer technology for education and
science can reveal the following experimental data obtained of the transportation
process of materials by screw conveyor with additional blades (Chasov 2015;
Chasov 2016):
- mathematical relation for determining the effective angle of metal chips
march-off point on additional spiral screw blade which is within 28,7 ° to 8.7 ° in
cross section has been obtained and the law of its blade motion has been
established;
- the angle of attack influence of additional screw conveyor blades on its
transporting capacity has been theoretically established and theoretical dependence,
which allows to determine the critical frequency of the screw conveyor rotation
with additional blades located within 0,31-0,42 c, has been obtained;- the effective
angle of attack value of additional blades within 40-50 ° and the number of
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additional blades from 2 to 4 pieces and the trough filling of screw conveyors up to
30% have been determined;
- the opportunity to design and predict the desired setting for the original data
to model (growth performance of screw conveyors at different angles of extra
blades, dependencies on quality growth of screw conveyor efficiency with variable
filling of screw conveyor trough, quantitative growth of screw conveyor efficiency
with different number of extra blades, the effective ranges of studied growth
parameters of screw conveyors effectiveness depending on the amount of energy
consumed);
- that no extra blades on the body of the pen auger reduces energy intensity by
25-30% and improve process performance transport of metal chips by 30-40%
analytically proven;
- the prototype of screw conveyor, which can be used in the design of similar
conveyors for specific shop conditions was designed, developed and tested in
laboratory and industrial conditions;
- the results of theoretical research have made it possible to develop a
methodology of technological and design factors calculation and give practical
guidelines for screw conveyors design with additional blades.
Modern software for modeling allows to process data for other industries, that
promotes innovative solutions in science and rapid spread of distance education
through a broader scope of information received. An example of this result is
metallurgical development (Gavrilin 2016; Ershov et al. 2016):
- the possibility of taking into account the specifications of metal flow
characteristic for piling bar profile rolling of "Larsen" type with interlock base of
more than 500 mm;
- the ability to identify the factors that have the greatest impact on the flow of
metal in the sizes used in rolling of piling bar profile of "Larsen" type with
increased interlock base, and monitor locking elements;
- laws governing draft ratio impact of sidewall area to the area of lock element
on the filling of the latter in rough caliber in the production of piling bar profile of
increased base have been defined;
- design method have been improved and theoretical relations which allow to
join rough form of tongue-and-groove caliber with proportionality factor have been
obtained;
- the opportunity to calculate figure change of deformation in rough sizes,
which are used for the production of sheet profiles of open-pan form has been
obtained.
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Also, theoretical data of given systems that simulate the processes can be derived
by means of innovative programs, for example, the value variation of spatial angle
at the start of material motion β depending on the angle of attack α (Figure 3).
Analytical research into the process of transportation of metal shavings by a screw
conveyor are based on the condition of equilibrium when passing from a state of
rest to motion. When the screw rotates, the chips located on the surface of the
additional blade will bear gravitational and centrifugal forces.

Figure 3. β angle variation depending on the angle of attack α (ω - angular
speed of rotation of the screw conveyor)
Source: ESV-Deform programme (Developer prof. S.V. Ershov, DSTU)
The numerical value of the angle α where particles of metal chips begin to move
depends on its position on the surface of the additional blade, that is, on the value
of the angle β.
The transition from a state of rest to movement of a particle of metal chips
characterizes the steady movement of the entire mass of metal chips located on the
surface of the additional blade.
The influence of the attack angle and of the number of additional blades on the
conveying capacity of the screw conveyor can be considered as a change in the
magnitude of the driving force of the material being transported.
The physical nature of the motion of metal chip along a spiral along the axis of the
screw describes the relationship between the angle of the spiral rise and the
resistance force of metal chips.
The current hypothesis of screw conveyor operation is as follows: the productivity
of the screw conveyor depends on the movement of the transported material along
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the groove, which is determined by the auger design and the use of additional
blades on the screw conveyor, and by mathematical modelling of the kinematics
behind the movement of transported material along additional blades.
Taking into account the aforesaid, we developed a mathematical model of chip
motion in the groove of the screw conveyor. Based on this model, a working model
of the material transportation was formed. The basis for the design was the
dependence of the angle in the beginning of movement of the material on the angle
of attack of the additional blade, as well as kinematic characteristics, dynamic
loads and forces that act on a piece of material in the conveyor groove.
With the help of computer analysis of interaction between transported material and
installed blades of the screw conveyor, as well as the effect of installation angle of
the conveyor blades on transporting efficiency of the screw conveyor we obtained a
pattern of the motion of material inside the conveyor (Fig.4).
The forecasted distribution of material in the gutter of the screw conveyor has
shown that transported material is concentrated on the definite side of the gutter as
to the vertical symmetry axis of the conveyor. A part of the material goes up in
spiral to a definite angle until it falls down. The rest of the material stays in the
formed chip flow.

Figure 4. Distribution of material in the gutter of screw conveyor
Source: ESV-Deform programme (Developer prof. S.V. Ershov, DSTU)
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Figure 5. Dependency of lifting and driving force on inclination angle of the
screw
Source: ESV-Deform programme (Developer prof. S.V. Ershov, DSTU)
There was developed an experimental test bench and we managed to support the
theoretical claim about the material transfer process in the groove of the screw
conveyor, which confirms the reliability of the computer simulation of the chip
transportation process.
Modern software helps calculate amount of the driving force, which argues the
predicted superiority of the performance of a screw conveyor with additional
blades above the classical structure (Figure 5).
The biggest difficulty in studying the above mentioned process of transportation
lies in comparison of theoretical and practical results. The presence classes
supported by experimental test bench promote advanced analysis of complex
processes taking place in the gutter of the conveyor. During their laboratory
practice students can verify the validity of theoretical calculations. Accordingly, in
case if there appears a considerable difference in the results obtained, students can
hold extra laboratory research in necessary number. This can happen due to a
number of aspects: design characteristics of the transporting mechanism (the
number of blades, inclination angle, the number of repetitions) and the
characteristics of the material transported (type of the material, is size and
coefficient of friction). We need to bear in mind that students present in the
laboratory can apart from learning about the processes, also affect their running
and results – in this way they can get a full idea of the studied process with their
own eyes.
Distance students face the problem of partial cognition of the process being
studied. This is due to the fact that they are demonstrated only video materials
showing the essence of the work. It remains difficult to manufacture experimental
test benches outside the laboratory conditions and most distance students are
limited only by the theory of the process being studied. The results of analytical
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calculations may differ from laboratory measurements due to the lack of specificity
of conducting an experimental study.
Forecasting program is also used in rolling - transfer of material layers by external
forces. The values of moving points were used to determine the field of
displacement, distribution of strain rate intensity, intensity and degree of
deformation strain and shear deformation degree in deformation zone. Theoretical
calculation was carried out for complete evaluation of metal flow mechanism in the
above caliber. This calculation was performed using the software package ESVDeform, developed at the Department of Metal Deformation Processes in
Dniprovsk State Technical University by means of finite element method for
approximation of the velocity fields of metal flow and variational principle of
continuum mechanics.

CONCLUSIONS
The use of the software package ESV-Deform to define risky intersection of the
designed metal profile helps students to make the calculations faster, renders them
familiar with the interface of similar programs. This piece of software is applied at
Joint Venture Dniprovsk Metallurgical Works (Kamianske) and in manufacturing
laboratories of Dniprovsk State Technical University. The software is quite
intuitive in interface and can be used in distance mode, which permits the
professors exchange information with the students and demonstrate the forecasted
results visually.
Modern computer technologies help to create programs for quick and easy
calculation of difficult problems. Introduction of innovative technologies in the
educational process makes it more understandable and interesting for education
applicant and attractive for people who independently master modern science. The
desire of self-development in the modern world is driven by distance education
opportunities which break all barriers and go beyond all possible borders, both
geographical and philological, and political.
Innovations in research have become a national property, making science
understandable worldview process for everyone who seeks it. In the case of
complex phenomena and patterns that can be transferred in practical commonplace,
it is getting clear how science is vast and interesting. And thanks to possibilities to
take part in distance learning, "attending" lectures of eminent scientists of the
world, the audience have a great deal of opportunities, which are not affected by
the cost of training or difficulty of chosen profession, or personal relationship with
the teacher, or the location of the institution, or living conditions and life. They
only need their personal awareness of the importance to acquire knowledge and
time.
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PROSPECTS
The author sees the prospects in further development of innovative computer
technologies and multimedia projects which can give a qualitative leap in the
dissemination and promotion of distance education in all areas of knowledge,
including technical ones.
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Abstract: This article examines various aspects of the use of new technologies in the
primary school didactic process from a theoretical and a practical perspective. As a
basis for this article, the authors used the materials and data obtained during a
pedagogical experiment and an analysis of relevant theoretical sources. The
pedagogical experiment was carried out in a primary school setting so that practical
uses of technology in education, and progress taking place in the teaching process
determined by new technologies, could be illustrated. The theoretical analysis looks
at the most important factors that determine the effectiveness of the teaching process
utilizing IT. Although as such, these factors lie beyond the scope of the
methodological process, they undoubtedly constitute indispensable components of
the teaching process. The factors include school administration informatization, the
teacher's mental and practical approach, the operation of the school library and new
literature forms. The article concludes with the results of the research carried out,
which quite unambiguously confirm the initial assumptions of the experiment.
Keywords: new technologies, alternative education, information competencies,
Primary School

INTRODUCTION
The progress of digitalization and technology in education undoubtedly has an effect
on pupils' cognitive acts and assimilation. However, we should not forget about
teachers who also need cognitive and accommodation skills to be able to use new
technologies in teaching. The distinctly different character of information processed
by computers (text, images, sound, animation) determines changes in one's way of
thinking, perception of events and life situations. It extends one's possibilities for
activity, for obtaining and communicating information. The introduction of
interactive programs, simulators, the promotion of educational virtual spaces,
increasingly better classroom equipment all contribute to increasingly widespread
use of the educational functions of new technologies. Grants from the government
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and commercial organisations provide technical opportunities for the development
of new technologies in education, and as a result schools receive new equipment as
the need arises. Teachers and staff are given training opportunities. On the other
hand, pupils not only take advantage, in an indirect way, of the knowledge acquired
by teachers but also directly - as the Millennial generation - they have the opportunity
to learn in their natural digital environment. As it turns out, the quality of the
knowledge acquired does not depend on technical proficiency in using new
technologies, but on one's information competency, including the ability to search
for information. The education of young people is the final result and key goal of the
operation of an educational establishment. Education quality, which is an essential
aspect of the operation of educational institutions, is determined by such factors as
the effectiveness of school administration, involvement in development projects as
well as teachers', pupils' and their parents' mental and practical familiarity with novel
teaching methods as well as information technologies. It is therefore worth
considering the afore-mentioned aspects in the context of using new technologies
and the level of information and search competency.

USE OF OPPORTUNITIES AFFORDED BY IT IN THE DIDACTICSRELATED ENVIRONMENT OF THE PRIMARY SCHOOL
The didactics-related environment of the primary school is understood as classroom
technical equipment, school administration, teachers' work, operation of school
libraries as well as all the institutions that contribute to the proper operation of an
educational establishment and, consequently, proper delivery of education. In the
21st century, from a technical point of view, it is hard to imagine a primary school
operating completely without technologies. For they support not only day-to-day
administrative activities but also, above all, support teachers and pupils in their
fulfilment of their responsibilities. But above all else, for the present generation of
pupils, media are a primary source of information, an information base for versatile
activities and independent learning. That is why such great importance is accorded
to the material educational environment as a component of the instructional process,
this environment being taken to mean appropriate equipment for classrooms and a
necessary media framework (Kasperowicz, 2005: p. 99). Provision of extra
equipment for classrooms and additional training for teachers is envisaged in such
governmental programs as Digital School, Digitally Safe or Safe Internet.
Administrative staff in schools have at their disposal the mandatory Educational
Information System (SIO) and either the VULCAN program or other products. A
number of measures aimed at the technologization of the Polish education system
were specifically designed to improve information competencies and raise Polish
schools to European Union level. These included narrowing development gaps
between Poland and the more developed countries by funding extra equipment based
on new technologies for classrooms, by training staff and changing their work
methodology, improving skills to search, process, collect, transfer and internalise
information. One of the first initiatives to promote new technologies in education
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worldwide was the “Safer Internet” program. In 1999 The European Commission,
having become interested in the issue of “media impacting children on multiple
levels and it being sometimes difficult to clearly state whether given TV or computer
content is good or bad”, launched a program targeted at children, aimed at preventing
media addiction (Karczmarczyk, 2013). The program was not designed to totally
cut off young people from new technologies; rather it was intended to show them
how to appropriately use Internet resources or devices themselves. Funding under
the “Connecting Europe Facility” EU program is now available in each European
Union member state. In Poland a Safety Internet Centre was established in 2005.
The centre represents a joint effort of the Empowering Children Foundation and the
Research and Academic Computer Network organisation (NASK). Three main
forms of support are offered: a telephone helpline and online support: Dyżurnet.pl
and Saferinternet.pl websites (Website of the Polish centre for the program Safer
Internet;
http://www.saferinternet.pl/pl/home/program-saferinternet-w-polsce:
[accessed on 10.03.2017], an educational portal for children with a focus on Internet
safety Https://sieciaki.pl/ : [accessed on 10.03.2017].
In 2012 the Ministry of National Education jointly with the Ministry of
Administration and Digitization launched a pilot program called “Digital School”.
The entire project was divided into four main components: e-teacher, educational eresources, e-school, e-pupil. A public initiative “Digitally safe - a safe school” is
another example of a project co-funded by the Ministry of National Education. The
activities planned for the years 2015-2018 include three projects spaced one year
apart. The project activating components include: school digital safety days, a
“digitally safe” contest, a consultation point, nationwide Safe School conventions,
training for school digital safety mentors, the portal cyfrowobezpieczni.pl.
As mentioned above, the teacher's potential and competencies are as important as
classroom technical equipment. As technology advances, teaching methodology also
evolves, embracing new technologies. To a large extent, thanks to the governmental
programs, quite many possibilities are now available to teachers to manage teaching
methods by means of technical equipment. Features of the education system that
have become almost regular include interactive whiteboards in early elementary
education classrooms, foreign language learning (instalink.pl) or specific subject
teaching (rebel.to) using smartphones, tablets as well as further education itself
(edukator.ore.edu.pl, ECDL.pl, openeducationeuropa.eu) and online teacher
communication (edu.info.pl, awans.net, publikacje.edu.pl). Besides, teachers and
students also have access to such equipment as PCs, e-book readers, tape-recorders,
radios, school public address systems, DVD players, cameras, projectors, Internet
links. Another aspect worth mentioning is teachers' dual approach to new
technologies: there is a quite a large number of teachers who, at professional level,
completely ignore both technologies and the opportunities they offer. This does not
necessarily result from low information and search competencies, but rather from a
mistaken belief that media have a malignant influence on young minds.
Consequently, young people are highly skilled in operating equipment but
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demonstrate very low information and search competencies. By contrast, students
whose teachers are open to modern education and dialogue as well as keeping a broad
perspective on knowledge acquisition and internalization, have a different set of
competencies. Obviously, this method also has its disadvantages, as it carries with it
the risk of generating side effects of misunderstood stress-free education. This clear
division between teachers surprisingly deepens in direct proportion to advances in
technology. It may be due to “nine levels of the teacher's IT competencies, grouped
on three global planes (three on each).” (Smyr nova -Tr ybulska, 2013): basic level
(elementary), intermediate level (system), advanced level (functional).
Nevertheless, irrespective of the level demonstrated by teachers, it is important to
bear in mind that teaching is a set of processes aimed primarily at activating certain
thought systems and emotional attitudes, satisfying young people's cognitive and
psychomotor needs. Therefore it is necessary to reclassify teaching methods so that
they should be more convenient for Millenials. The current young generation does
not appreciate the fact that schools are equipped with latest technologies. And it is
not because they deliberately ignore the changes that have happened in Polish
education over the past decades. The reason is that they simply have not consciously
witnessed the changes. From the M generation's perspective, the ubiquity of
technology is so natural that it is more difficult for them to develop hand motor skills
when learning to write than when using a tactile device (so-called smart thumbs).
Studies on various determinants factors of the use of ICT and mobile devices in
primary schools have been carried out by many research teams in various countries.
For example, the needs of the new learner generation are described in detail in
(Morze, Smyrnova -Tr ybulska, Umr yk , 2015). Rodriguez, Riaza, Gomez,
(2017) discuss studies on the integration of ICT technologies in the teaching and
learning process at primary school level. The results of the studies confirm that
information and communication technologies provide tools and channels that
multiply opportunities for joint projects, ensuring quality of shared use and
communication. The experiences described both prove and challenge the prevailing
methodology based on the assumption that the teacher should still be the sole source
and transmitter of knowledge. A study by Danish academic T. Schilhab (2017)
describes quality research based on interviews with 10 pupils from schools in the
Copenhagen area in order to examine subjective experiences relating to determinant
factors for the use of iPads by pupils during breaks, made available by the local
authorities. The results of the study indicate that there are significant differences in
experiences between particular age groups. The study suggests that schools help
pupils acquire (develop) a certain technological knowledge that allows them to
engage in social-emotional learning during breaks between classes.
The studies described further below in this article successfully proved that students
naturally and very eagerly use technologies in learning, both when preparing for
classes at home and finally in the classroom. Table No 1 sets forth web portals that
are the most popular with pupils
Table 1.
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Web portals most popular with pupils
Name

Access type

Owner

Type of
resources

Purpose for
which pupils use
website content
Learning and
developing one's
interests

Interkl
asa.pl

Free/access to
the forum or
educational
paths requires
setting up an
account and
logging

Polish-American
Freedom
Foundation and
Ministry of
Education

Educational
content,
compliant with
the core
curriculum.

Ceo.or
g.pl

Unpaid, free

Civic Education
Centre

A knowledge
base about
competitions,
development
programs for
young people and
other youth
activities, e.g.
volunteering.

Developing one's
skills and interests,
expressing
readiness to
participate in
contests, to take up
volunteering, take
part in community
initiatives

Squla.p
l

Free in demo
version only.
The user is
required to
register their
account

Commercial
educational
platform. Owned
by the Dutch
company
futurewhiz
media.

Educational
platform with
games, closely
related and
compliant with
curricula in the
countries
concerned.
Intended for
children at 1st
education stage

In Poland,
according to
children, this
website provides
entertainment

Odrabi
amy.pl

Free; more
active users
can pay to
purchase paid
services

Commercial
website owned
by Makalu media
sp.
Z o.o. in Cracow

A homework
help website,
allowing for
exchange of
information
between users.

Doing homework;
it is hard to call
this site an
educational portal
– essentially it
does homework
for pupils

Sieciaki
.pl

Free, but
requires
parents to
register
accounts

A government
project coorganised by
Safer Internet,
Ministry of
Education and
the Nobody's

Deals exclusively
with media
education,
focussing on
Internet threats;
Safe source of

Entertainment
function: games,
music, community
etc.
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Websit
es
dedicat
ed for
coursebooks

Availability to
the student
depends on the
publisher

Children
foundation

entertainment for
children

The publisher of
the course-book
that a given
school uses e.g.
Nowa era, WSiP,
etc.

Multimedia
version of
course-books,
also dedicated for
use with
interactive
whiteboards

Learning, doing
homework

Source: Own work (D. Zegzuła, Information technologies in the
functioning of primary schools: an MA thesis written under the
academic supervision of E. Smyrnova – Trybulska. Cieszyn.
WEiNOE, 2017, pp. 37 -38.
At this point it is important to emphasise that two generations are brought together.
On the one hand there are young people growing up in a digital world, and on the
other hand, there are young people's teachers and parents who are also learners learning to use new technologies. A perfect combination comes to mind: while not
limiting access to technologies, improving both groups' information and search
competencies in a systematic and skilful manner. All of the aforementioned aspects
form the basis of the activities of school libraries which have already evolved from
dust-covered book collections into school multimedia information centres.
Therefore, the modern school library both provides content-related support and
functions as an information competencies enhancement centre for teachers and
students. In the main, the school library operates on the following planes:
 school information community: understood as cooperation between
students, teachers and librarians to make information available, which results in the
transfer and internalization of knowledge together with the ability to use it for
practical purposes,
 the school library as an institution: its technical and organisational potential
in the context of a multimedia and information centre: the quality and quantity of
information should be sufficient to satisfy users' needs, helping them both to follow
the core curriculum and pursue extra-curricular interests. Providing support for inclass activities, developing competencies, providing entertainment.
The school library is also the office of the librarian: the office of an individual
responsible for searching for information, collecting it, cataloguing and making it
available. However, the modern librarian should possess certain qualities that set
them apart: constant, systematic willingness to pursue further self-education in
multiple areas, patience and enormous empathy, as well as characteristics that the
other school staff member not necessarily have: this generosity in sharing her or his
knowledge with others - generosity that attracts teachers and students to the library
and school information centre. Because they should have access to “the library's
automated information facilities, other libraries' databases, copying equipment and
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multimedia computers” (Cybulska, 2005). And such availability should be ensured
within time limited only by the library's opening hours, but without any limitations
in terms of quality. In a nutshell, the librarian should act as a coordinator for school
media activities with a view both to implementing the core curriculum and providing
education and entertainment opportunities such as: new literature forms (e-books,
audio-books), Rebel.to, Sieciaki.pl, digital storytelling, digital libraries and other
formats.

METHODOLOGY OF RESEARCH
During the time period December 2013 - June 2014 a pedagogical experiment
referred to as “At school with technology” was carried out in two primary schools in
a town. The schools were selected deliberately because they boast similar academic
performance and degree of technological advancement. One of the schools set up an
experimental group of 35 pupils, the other school was a control group of 34 pupils.
Each of the respondents started school at the age of 7. To qualify for the experiment,
they had to meet the following requirements: having basic computer literacy and
software skills, attending a representative form of a given birth year group and
considering participation as non-mandatory. The purpose of the experiment was to
illustrate the practical utilization of technology in teaching and learning, and to give
an idea of the progress being made in these processes. Indirectly the school
environment was also studied, so teachers from the two schools were asked to
complete a questionnaire. The experimental group comprised 20 teachers, and the
control one - 16. A diagnostic survey was carried out to determine the degree of a
given school's technical advancement. The main research problems served as a basis
for formulating a hypothesis, identifying and assuming dependent and independent
variables as well as selecting adequate research methods, techniques and tools. The
following hypotheses were formulated:
H1: Systematic IT use in an educational establishment helps it operate more
efficiently. The pre-requisites for that are staff training and further self-education.
H2: Systematically accustoming children to IT has a favourable effect on the quality
of knowledge acquired as well as development of pupils' interests and future
occupational aptitude.
H3: Using IT in parent-teacher communication contributes to improved cooperation
in educating children.
H4: The teacher's systematic further self-education, attending training courses and
use of IT in her/his daily work improve productivity and make teaching more
efficient. Besides, such activities help improve both teacher-pupil and school-parent
communication.

338

Dominika Zegzuła, Eugenia Smyrnova – Trybulska

H5: There are areas of school operation where informatization is currently not
recommended at all, areas where no IT solutions have been implemented, where IT
solutions operate poorly or where informatization hinders effective operation.
H6: If schools implement and participate in IT-related projects, this significantly
facilitates school informatization and increases pupil involvement.
However, the researchers' unstated aim was to demonstrate that what determines the
quality of instruction is not the presence of technologies as such but the way they are
used. In the study strictly related to pupils a pedagogical experiment was used,
accompanied by field observation. The experiment was performed in a number of
stages. During the first stage, pupils' familiarity with IT was investigated by holding
a school contest for the most technologically advanced project. The second stage of
the experiment involved a series of classes designed to improve pupils' information
and search competencies as well as competencies in technology. The series consisted
of one class per month, held during time slots dedicated to computer lessons
provided for in the curriculum. In total, there were four thematic components, taught
chronologically in this order: copyright on the Internet, safe Internet, educational
opportunities provided by available equipment, and programs for audio and video
editing programs. During the third, last stage a school contest for the most
technologically advanced project was held again. At all times during the three stages
the respondents were subjects of field observation. At the second stage of the
experiment, the control group attended standard computer lessons. A diagnostic
survey and a questionnaire turned out to be sufficient tools for investigating the other
experiment participants. The questionnaire contained 15 closed- and open-ended
questions.

RESULTS OF RESEARCH
PEDAGOGICAL EXPERIMENT
In summarizing the results of the experiment, it is necessary to compare the
experimental group's information and search competencies before and after the
experiment as well as comparing these with the control group's results. In order to
ensure that the data analysis is correct, 8 control items for the experiment were
identified. The first two are control questions, while an analysis of the other 6 is
designed to verify the hypotheses made. The results of the experiment are discussed
below.
The experimental group consisted of 35 children: 14 boys, accounting for 40% of
the children and 21 girls, which accounted for 60% of the children. The control group
consisted of 34 children: 15 boys, accounting for 44.1% of the children and 21 girls,
which accounted for 55.9% of the children. Each child had a computer, a tablet or a
similar device available at home. Bar charts 1-7 show selected questionnaire results
and positive responses of respondents, i.e. pupils in the control group and in the
experimental group, to survey questions.

Number of respondents’ positive
responses.
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Figure 1. Number of positive answers given by respondents - pupils who
know and use the freecommons website when preparing for class and learning
Source: Own work
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Figure 2. Number of positive answers given by respondents - pupils who
know and use safe Internet pages on Sieciaki.pl
Source: Own work
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Figure 3. Number of positive answers given by respondents - pupils who
know and use safe Internet pages on Cyfrowobezpieczni.pl
Source: Own work
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Figure 4. Number of positive answers given by respondents - pupils who
know the rules for safe Internet usage
Source: Own work
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Figure 5. Number of positive answers given by respondents – the most
common ways in which pupils use tablets, smartphones, braintrainers,
camcorders, digital cameras, computers, multimedia blackboards for learning
Multimedia materials for coursebooks
Source: Own work
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Figure 6. Number of positive answers given by respondents - pupils who are
familiar with software for processing images, text, music and movies and use
them for learning
Source: Own work
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Figure 7. Number of positive answers given by respondents - pupils who are
of the opinion that using new technologies improves their functioning in the
school environment and facilitates learning
Source: Own work
In order to verify the hypothesis, the Kolmogorov–Smirnov test was used for
dependent data.
Null hypothesis: H0: n1=n2
where n1: sample absolute frequency f1
n2: sample absolute frequency f2
Alternative hypothesis: H0: n1<n2
where n1: sample absolute frequency f1
n2: sample absolute frequency f2
Topic 1: Copyright on the Internet – or how to listen to music and not to get into
mischief? The Kolmogorov-Smirnov ʎ asymptotic distribution table provides us
with the critical value of statistic ʎ for the assumed significance level of a0.05=1.36.
As ʎ 0 = 2,9868762≥λ1.36, there are good grounds for rejecting the null hypothesis
that the distributions in the populations are identical. However, at the same time,
there are grounds for confirming the alternative hypothesis, which, anyway, was
expected at the end of the experiment.
Topic 2: Safe Internet – is REALLY my best friend! The Kolmogorov-Smirnov ʎ
asymptotic distribution table provides us with the critical value of statistic ʎ for the
assumed significance level of a0.05=1.36. As ʎ 0 = 2,3886643≥λ1.36, there are good
grounds for rejecting the null hypothesis that the distributions in the populations are
identical. However, at the same time, there are grounds for confirming the alternative
hypothesis, which, anyway, was expected at the end of the experiment.
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Topic 3: Educational potential of our equipment – or whatever you have on hand:
the Kolmogorov-Smirnov ʎ asymptotic distribution table provides us with the
critical value of statistic ʎ for the assumed significance level of a0.05=1.36. As ʎ 0
= 1,67332≥λ1.36, there are good grounds for rejecting the null hypothesis that the
distributions in the populations are identical. However, at the same time, there are
grounds for confirming the alternative hypothesis, which, anyway, was expected at
the end of the experiment.
Topic 4: Audio-visual editing programs – or how do they do that: the KolmogorovSmirnov ʎ asymptotic distribution table provides us with the critical value of statistic
ʎ for the assumed significance level of a0.05=1.36. As ʎ 0 = 2,0330838≥λ1.36, there
are good grounds for rejecting the null hypothesis that the distributions in the
populations are identical. However, at the same time, there are grounds for
confirming the alternative hypothesis, which, anyway, was expected at the end of
the experiment.
Summarising the above data, one can say that the assumptions of the experiment
were correct. The method that was used contributed to the increased information and
search competencies as well as technical competencies of those covered by the
study. On one hand, the experimental group increased their practical familiarity with
websites based on free licences, and safe Internet rules as well as demonstrating their
increased awareness of the use of new technologies in education. On the other hand,
there was a decrease in non-educational, purposeless use of Internet resources by the
experimental group pupils. Indisputable confirmation of the assumed hypothesis is
provided by the sample analysed using the Kolmogorov–Smirnov test.

DIAGNOSTIC SURVEY OF TEACHERS
A total of 36 teachers took part in the survey. 85% of the teachers at the first school
were women, 15% - men. At the other school female teachers accounted for 81.75%
of those surveyed, and the remaining 18.75% were men. At both schools the teachers
represented a cross-section of all teacher career stages. Chartered teachers accounted
for the majority of teachers in the experimental group, while the majority in the
control group were appointed teachers. At both schools the following participants
volunteered to take part in the survey: early elementary education teachers, specific
subject teachers, librarians as well as after-school club and administrative staff.
Conclusions drawn from the survey are clear and indicate readiness to use new
technologies at work. The following aspects were taken into account: Internet (20%
and 25% of the teachers), Office suite (20 and 18.75% of the teachers), educational
movies (15% and 18.75% of the teachers), educational portal resources (20% and
6.25% of the teachers); slightly fewer teachers use dedicated website resources (10%
and 6.25%) as well as free materials provided by publishers (15% and 12.5% of the
teachers). The teachers from both schools rated their information and search
competencies as quite high. As many as 40% of the experimental group teachers and
43.75% of the control group teachers indicated that their familiarity was definitely
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good or quite good (35% and 37.5% respectively). Only 25% and 18.75%
demonstrated moderate familiarity, which might indicate that there is a need for
relevant training. As far as equipment availability for teachers is concerned, 36.8%
and 43.3% of the teachers pointed to traditional office equipment as being most
easily accessible. Availability of the other equipment is not an issue either: 29% and
30% of the teachers responded that they had access to a computer at work, 23.7%
and 20% - access to multimedia interactive equipment, 10.5% and 12.5% - access to
multimedia and computer rooms. The issue of inconvenience associated with the use
of information and communication technologies at school was one of the key survey
issues, as equipment availability determines, to a large extent, successful IT
implementation in schools.
As many as 40% and 51% of the teachers pointed to limited access to hardware and
software. The percentages for the other survey questions ranged from 6.25 to 25%
and were comparable: unavailability of attractive software, no training in
information and communication technologies, insufficient number of computers,
excessive class size.

CONCLUSIONS
The aim of the research undertaken was to confirm or refute the hypotheses that
jointly or comprehensively addressing the use of ICT in education. Having carried
out a comparative analysis of the results produced by the research tools, one can
preliminarily confirm the correctness of the statement resulting from the hypothesis
that H1: systematic IT use in an educational establishment helps it operate more
efficiently. This is contingent on personnel training and continued education itself.
However, what is more relevant for confirming the primary hypothesis is the fact
that the secondary hypotheses have not been refuted. H2 claimed that systematically
accustoming children to IT has a favourable effect on the quality of knowledge
acquired as well as development of pupils' interests and future occupational aptitude.
That is why a series of lessons for the experimental group, well-thought-out in terms
of methods and didactics, was included in the pedagogical experiment as an
important constituent part. The outcome is reflected by the results, shown on the bar
charts, that were accomplished after the series of lessons. In order to verify
hypotheses H3 and H5 a diagnostic survey and a questionnaire were conducted
among the parents and, above all, among the teaching staff of the establishments
involved. Thus both hypotheses were confirmed, as is shown by the data shown
above. Field studies and observations of the educational establishments that
accompanied the pedagogical experiment also contribute to the confirmation of
hypothesis H6. As the information obtained indicates, a significant portion of the
new technologies that the establishments now have at their disposal was acquired
with state subsidies or was obtained through participation in grant projects.
As the survey results indicate, information and communication competencies
possessed by teachers and school administrative staff are still insufficient. This has
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an impact on the quality of the teaching process and relationships with children.
What also merits attention is teachers' low level of motivation to continue selfeducation and to change the existing education system into an “open” education
system. Undoubtedly, a condition that contributes to that state of affairs is teachers'
poor awareness of the advantages of the technologies. By contrast, as the teachers
point out, schools are well equipped with, and continue to be provided with, new
technologies.
In summary, one can say that in the 21st century new technologies are an adequate
and, by all means, appropriate tool for use in education. Obviously, the preceding
sentence reflects oscillation between fascination with teaching resources that not so
long ago were unavailable, and fear of the unknown. Therefore the key success factor
is the provision of systematic training for teachers coupled with improvements in the
education system and in school equipment. The circumstances (and their results) in
which pupils function were the most significant component of the survey. Based on
the survey results one can draw two opposing, and quite surprising conclusions: in
general young people exhibit a high level of technological advancement;
unfortunately, however, this, only to a slight degree, translates into information and
search competencies. Still, this trend is very changeable, being determined by
availability of knowledge on proper use of modern information sources, which
requires additional, systematic, comprehensive and thorough research.
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Abstract. In the job it is shown the structure of IC-competence of the teacher of
higher education. It is offered system approach in forming IC-competence at the
university. It is defined the need for university teachers to increase the level of
educational, scientific collaboration and project management. It is described the
experience of implementation distance learning course for the teachers of the
postgraduate studies; course on development of educational, scientific
collaboration and project management with IC tools in universities is described in
order to increase their level of IC-competence. The results of reflection and selfevaluation of the participants of pilot training on the distance course are
presented. The prospects for further research are described.
Keywords: ІСТ, competence, communication, cooperation, higher education,
postgraduate studies.
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INTRODUCTION
Modern requirements to a specialist ("Future Work Skills ", 2011) formed
under the influence of the situation on the labour market, accelerating the pace of
development of society and the widespread of information, cause replacement of
the authoritarian and reproductive education oriented at obtaining knowledge by
the system of productive collaboration and communication.
Based on the recommendations of European institutions and the experience of
introducing qualifications frameworks in the EU and countries that are leading
exporters of educational services, the basis of meaningful changes in ensuring the
conformity of education to the current market requirements is the concept of a
competence-oriented approach in education ("DeSeCo", 2002), which can be
realized at higher educational establishments of Ukraine due to adopted by the
National Qualifications Framework (http://zakon2.rada.gov.ua/laws/show/13412011-п).
The competence- oriented approach is interpreted as one that not only affects the
structure of knowledge, but also the quality of education in general (Korzhova ,
2012). International organizations that are currently working in the field of
education, in recent decades have been studying the problems associated with the
emergence of a competence-based education; among them are UNESCO
("UNESCO Recommendation", 2013), UNICEF, UNDP, Council of Europe,
European Commission, Organization for Economic Cooperation and Development
(OECD), the International Standards Department and others. The issues of
implementation the competence-based approach in the education system and the
formation of information competencies (Morze, 2015, Smyrnova -Tr ybulska,
2007, Hansen, 2012 and others) are discovered in a significant number of
scientific publications.
In recent years, the educational situation is decentralized, for many years, the
constants of professional competence of teachers are beginning to change, the
formation of a new professionalism is being updated - the teacher of higher
education, which for today is not a simple addition to the scientific qualification,
but acts as an autonomous and meaningful independent professional unity. At the
same time, the analysis of training programs for advanced training revealed
insufficient attention to the formation of ICT competence of teachers of modern
universities - as a rule, teachers has training for the purpose of raising the level of
subject competences. And in most ICT training programs, there are no modules
aimed at training moderators or tutors, as well as modules providing for the
teaching of teachers of the organization of pedagogical network interaction, where
teachers could meet, including the need for self-education and cooperation in
networking communities. Therefore, it requires the improvement of the
qualifications of scientific and pedagogical workers of universities of Ukraine,
capable of producing a new scientific product, to proceed to a qualitatively new
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level of scientific research, scientific and professional mobility of students and
teachers, etc. There is a problem of quality education that corresponds to
organizational and content-based European standards for improving the
professionalism of a teacher through a system of scientific training.
The article’s goal is to describe the model and experience of implementation
distance education course for university teachers for the development of
educational, scientific collaboration and project management with IC tools in
universities in order to increase their level of IC competency.

1. MODEL OF POSTGRADUATE STUDIES OF MODERN
EDUCATORS AND EXAMPLES OF IMPLEMENTATION AT THE
UNIVERSITY
According to the results of the analysis of different approaches (Bikov et al,
2010), we propose a universal, as we think structure of the IC competence of the
teacher of higher education, which consists of motivational-value, cognitiveoperational and reflective-designing components (Table 1).
In this case, the IC competence will be considered as a key, because the process
includes the dynamics of passing from the basic IC competence, that is, from the
formation of the optimal invariant of knowledge and skills at the level of the user
to the subject-deepened, corresponding to the conscious methodically balanced use
of ICT in teaching his subject, through organizational and management IC
competence, which is considered as the ability and readiness to convey their
knowledge, and ends with corporate competence.
Table 1.

Component

Basic ICT
competence

Motivational-value

The structure of the teacher’s IT competence

Personal interest
in the study of
ICT and use in
educational
process

(User)

Organizational
and pedagogical
competence
(Tutor)
Desire
to
transfer
their
knowledge and
experience
of
using ICT to
colleagues and
students

Subject- Deepened
IC-competence
(Consultant)
Ready for search of
pedagogical
technologies
corresponding
(relevant)
modern
ICT

Corporate ICcompetence
(Consultantresearcher)
Readiness for active
participation
in
network pedagogical
communities
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Reflection and design

Cognitive-Operating

350
Knowledge of the
functionality
of
the
PC
and
software,
the
technological and
methodical
methods
of
preparing
econtent, the use of
the network and
digital educational
resources in the
pedagogical
activity

Havening
of
methodical
methods
of
using ICT in the
educational
process, ways of
organization of
distance training
and after course
support
of
students

Ability to select,
create and apply in
Initial
digital
education resources,
generalize
and
disseminate
the
experience of using
ICT,
including
through the network
interaction

Inform organizational
and scientific and
methodological
support of all levels
of informatization of
educational process
of higher educational
institutions,
organization
of
network interaction,
formation of network
of
pedagogical
communities

Ability to selfassess their own
activities in using
ICT

Ability to build
individual
educational
trajectories for
advanced
training in ICT

Ability to provide
expert assessment of
educational products
developed using ICT

Ability to determine
the problems of
informatization and
ways
of
their
solution, in particular
through
teamwork
and reflection

Source: Own work
Because competent graduates can be trained only by qualified instructors, and IC
competence is considered to be key, there is a need for designing the content of
continuing education programs, taking into account the regularities of the
formation of IC competence (Table 1) and the implementation of innovative
learning models, namely:
- personalized model with the use of remote learning technologies;
- corporate, which involves studying in your own educational institution, taking
into account not only the level of formation of the e-environment of a specific
higher school, but also that satisfies the professional pedagogical inquiries of each
teacher and the institution as a whole.
At the same time, the necessary condition is the accumulation system of advanced
training in the environment of continuous education, which implies continuous
updating of its content adequately to the level of development of both the ICT itself
and modern educational technologies. For example, in order to obtain the basic
level of IC competence at the Borys Grinchenko Kyiv University, the following
courses are offered in the system of advanced training (http://elearning.kubg.edu.ua/dn/course/index.php?categoryid=24):
Create
video
presentations in Power Point 2010 and Google Apps; organizational and
pedagogical competence (tutor) - course Distance Learning Platform Moodle;
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subject-deepened IC-competence (consultant) - the course Electronic educational
and scientific environment of the modern University.
At the same time, the analysis of the results of the educational, scientific activities
of the teachers of the Borys Grinchenko Kyiv University for 2016/2017 academic
year showed problems:
teachers have a certain level of IC competence, but they do not always
apply it systematically in scientific activities and scientific communications, do not
have appropriate scientific portfolios in open space, do not take advantage of the
use of electronic publications and scientific open networks, the results of scientific
activity are purely theoretical and not always used in practical activities;
scientific articles in most cases do not meet international requirements, not
oriented to the use of the best European practices;
-

scientific studies have weak evidence of the results presented;

-

there is a monotony in research designs;

the methodological base of scientific research is limited to the most typical
methods and technologies, not oriented to modern European research designs;
academics are not aware of international ethical standards and ethical
policy of research;
the scientists are not able to formulate project proposals for conducting
scientific researches on a local, at the national and international levels, which
eliminates the possibility of conducting joint research with the leading educational
institutions of the European Union.
Therefore, an electronic course "Development of Educational, Scientific
Collaboration and Project Management with IC Tools in Universities" was created
for the purpose of solving these problems and gaining corporate IP competence
(consultant-researcher).

2. THEORETICAL BASIS OF THE RESEARCH
Within the framework of the International project "International Research Network
for the Study and Development of New Technologies and Methods for Innovative
ICT Pedagogy, E-Learning and Intercultural Competencies" (IRNet) of the
European Commission's Seventh Framework Program (FP7) within the framework
of the International Research Staff Exchange Scheme (IRSES). In 2016/2017
academic year the group of researchers (Morze N., Makhachashvili R.,
Kuzminskaya O. , Lyakh T., Vorotni kova I.) created and implemented an
electronic training course for the system of professional development of scientific
and pedagogical workers of Boris Grinchenko Kyiv University. The training course
"Development of educational, scientific collaboration and project management
with IC tools in universities" became a variant part of the obligatory program of
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postgraduate studies of scientific and pedagogical workers of the Borys
Grinchenko Kyiv University.
One of the indicators for determining the expected learning outcomes at the
proposed course was considered by the Education Technology Standards for
Education and Training ("ISTE", 2016), including the standards for teachers
(source: [online] at http://www.iste.org/standards/standards/for-educators).
The guide for implementing collaborative learning is the European Union's
standards for building a higher education system and pursuing collaborative
research ("Ethics for Researches. Facilitating Research Excellence in FP7", 2013,
"Legal Rules of the Scientific Research under the EU Law", 2016).
The basis of the course concept is the ADDIE model (Figure 1).

Figure 1. ADDIE model
Source: http://eclipse.mu.ac.in/ mod/forum/discuss.php?d=1783
The ADDIE model is a framework that lists generic processes that instructional
designers and training developers use. It represents a descriptive guideline for
building effective training and performance support tools in five phases: Analysis,
Design, Development, Implementation, Evaluation (Durak, 2016).
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Analysis Phase. In the analysis phase, instructional problem is clarified, the
instructional goals and objectives are established and the learning environment and
learner's existing knowledge and skills are identified.
Design Phase. The design phase deals with learning objectives, assessment
instruments, exercises, content, subject matter analysis, lesson planning and media
selection. The design phase should be systematic and specific. Systematic means a
logical, orderly method of identifying, developing and evaluating a set of planned
strategies targeted for attaining the project's goals. Specific means each element of
the instructional design plan needs to be executed with attention to details.
Development Phase. The development phase is where the developers create and
assemble the content assets that were created in the design phase. Programmers
work to develop and/or integrate technologies. Testers perform debugging
procedures. The project is reviewed and revised according to any feedback given.
Implementation Phase. During the implementation phase, a procedure for training
the facilitators and the learners is developed. The facilitators' training should cover
the course curriculum, learning outcomes, method of delivery, and testing
procedures. Preparation of the learners include training them on new tools
(software or hardware), student registration. This is also a phase where the project
manager ensures that the books, hands on equipment, tools, software are in place,
and that the learning application or Web site is functional.
Evaluation Phase. The evaluation phase consists of two parts: formative and
summative. Formative evaluation is present in each stage of the ADDIE process.
Summative evaluation consists of tests designed for domain specific criterionrelated referenced items and providing opportunities for feedback from the users.
Quality assurance in e-learning premises (Grifoll et al, 2010):
1. The first basic principle declares that providers of higher education have the
primary responsibility for the quality of their provision and its assurance. This is a
principle that should be developed and implemented in a deeper way. However, elearning programmes are progressively enrolling students and hiring teachers
situated in different countries. Facing this situation, how do we match the primary
responsibility with the needed “secondary” responsibility of QA agencies and other
stakeholders? How will international e-learning programmes be externally
assessed?
2. The second basic principle that the interests of society in the quality and
standards of higher education need to be safeguarded; the concept of society here,
and taking into account again the possibilities of e-learning programmes to be
delivered worldwide, needs also deep reflection. Who represents the society? That
is important if we wish to include the voice of society in the quality of study
programmes, and in the definition of new proposals.
Assessment challenges include the following components:
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- Context. Context evaluation is different from that of a conventional university,
and it emphasises the specific characteristics of e-learning as to conventional
higher education. On-line distance study has potentialities, on the one hand, but it
also suffers from limitations, such as the type of degree that can be obtained.
- Inputs. The profile of students enrolled in an e-learning education is different
from that of students attending a bricks-and-mortar university. E-learning students
usually work full time (they are employed in the labour market), they have family
responsibilities and they tend to be more mature. The teaching staff profile is also
different from that of conventional universities. The own teaching staff propose
courses, define the contents and aims, look for authors for the teaching materials,
select and coordinate student counsellors, etc. Collaborating teaching staff consists
of two posts: the student counsellor and the tutor. The student counsellor gives
incentive and impetus to learning activities from the very beginning through
assessment (by proposing and monitoring the student’s activity, moderating
discussions and debates, resolving doubts regarding the subject, etc.). The tutor
supports and advises the students on matters connected with the running of the
virtual campus and course enrolment, and gives guidance regarding possible
professional opportunities. Lastly, technology infrastructure forms the core of a
virtual university, as the university has to guarantee that the services for study and
learning purposes are satisfactory.
- Process. The main difference concerning the delivery process is the high degree
of homogeneity. All classrooms used for the same subject have exactly the same
learning documentation, tools (forum, guidance, etc.) and assessment process.
Distance learning education implies a high level of teaching process homogeneity:
the same author for all materials in one particular subject, the same learning and
assessment activities, the same student support system for all programmes, etc.
This degree of homogenisation has advantages, such as the fact that the institution
can make a cascade of changes quickly and effectively, although it also implies
risk, such as the hegemony of a single culture to the detriment of plurality, as well
as the possible devaluation of teachers as mere mediators of knowledge described
by UNESCO.
- Product evaluation. Product evaluation identifies and assesses three kinds of
outcomes: academic outcomes (progress rates, drop-outs, etc.), personal outcomes
(skill development) and professional outcomes (employment rates and adequacy,
etc.). It is important to state that the evaluation of e-learning programmes should be
of the same quality as that of non-distance learning degrees (i.e. conventional
degree programmes).
The ECB-checklist method ("ECB-Check Quality Criteria", 2016) is employed to
assess the open e-course, created to implement the IRNet project groundwork
findings (Figure 2).
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General information
about the
programme

Target group
orientation

Quality of the
content

Programme/course
design

Media design

Technology

Evaluation & review

Figure 2. The ECB Check Criteria to analyse a course
Source: Own work based on http://www.ecb - check.net/criteria -2/

3. ELECTRONIC TRAINING COURSE "DEVELOPMENT OF
EDUCATIONAL, SCIENTIFIC COLLABORATION AND PROJECT
MANAGEMENT WITH IC TOOLS IN UNIVERSITIES"
Electronic Training Course "Development of educational, scientific collaboration
and project management with IC tools in universities" (http://elearning.kubg.edu.ua/course/view.php?id=2879) covers the actual issues of
organization of cooperation in education, assessment and application. IC-tools in
scientific communication, collaboration, development of scientific projects and
research.
The purpose of the course is to: increase the level of competence of scientific and
pedagogical staff of the University in the field of educational and scientific
communication, collaboration and project management by introducing into the
professional activities of the IC tools.
The main tasks of the course:
- to develop general ideas about directions and perspectives of application of
collaboration (cooperation) in educational activity;
- develop the ability to profiling, evaluating, applying innovative pedagogical
and information and communication technologies in educational and scientific
cooperation;
- develop the ability to organize training with the help of IC tools;
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- develop the ability to organize scientific collaboration and project
management with means of IC tools;
- to increase the competence on modelling and implementation of educational,
research projects.
The course is aimed at the formation of such professional competencies:
- possession of basic methods, methods and means of receiving, storing,
distributing information, computer skills as a means of organizing scientific
collaboration and communication;
- ability to work in a team and organize team work with information in global
computer networks;
- designing educational tasks for organizing student cooperation and for
solving educational problems;
- usage of various types of IC tools for online learning, collaboration,
cooperation;
- creation and use of different models of cooperation according to the purpose
using the IC tools;
- assessment of the effectiveness of the organization of cooperation;
- the ability to collect, analyse and process the data necessary for solving the
research tasks;
- development of educational and scientific projects;
- the willingness to identify and use the most effective IC tools in the course
of scientific collaboration, to make effective choices and decisions, to rely on
correct estimates and rationally to prioritize the best possible alternatives;
- monitoring and evaluation of projects;
- organization and coordination of scientific partnership and interaction.
The curriculum program consists of six content modules (Figure 3).
Let's look at the topics of the modules and the list of issues that are considered
during the study of individual topics.
1. "Cooperation in educational activities": 21st Century Skills and Assessment of
their Formation; The concept of soft skills; Place of cooperation in the 21st century
skills system; Participants and subjects of cooperation in educational activities,
forms of cooperation organization, environment for cooperation, model of
organization of cooperation, criteria of effective cooperation.
2. "Analysis of IC tools for the organization of cooperation": the preconditions for
the organization of mixed learning; A typology of effective IC tools for
cooperation based on criteria of effectiveness, time-spatial criteria and aspects of
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collaborative activity; Trends and modelling of the effectiveness of IC-tools of
cooperation; Criteria and categories of evaluation of cooperation tools;
Classification of elements of user requirements for the effectiveness of
cooperation.

Figure 3. Structure of the course
Source: Own work [online] at : http://elearning.kubg.edu.ua/ course/view.php?id=2879
3. "Workshop on the organization of educational and scientific cooperation with
IC-tools": SMART approach in defining the goals and objectives of cooperation;
Examples of educational, scientific cooperation; Classification of learning styles
Vark; Analysis of mistakes in the formulation of tasks for cooperation; Digital
research and search tools; IC tools for creating e-products and shared content; IC
services for communication and data collection; Assessment and ranking in the
capacity of ICT; Examples of using IC tools for learning management.
4. "Fundamentals of project management": project as a system vision of positive
changes; Components of the project activity; "Problem" - "causes" "consequences" in the concept of the project; Constituents of the project concept:
project purpose and objectives, requirements for their formulation (SMART),
target audience of the project, term of project implementation, geographic coverage
of the project; Project design: project planning, definition of short-term and longterm results; Project assumptions and risks; Monitoring and evaluation of the
project; Project budget.
5. "Organization of scientific communication by IC tools": electronic scientific
communications: the structure of scientific communications, the initiative of open
access, tools for the implementation of electronic scientific communications,
ethical issues of electronic communications; Evaluation of the results of scientific
activity: the classification of scientific publications, tools for publishing
publications in the online space, indexes of citation; Creation of a profile of a
scientist in various science-based databases; Social networks for scholars.

Nataliia Morze, Olena Kuzminska, Tеtiana Liakh

358

6. "Workshop on the organization of educational, scientific collaboration and
project management with IC tools": features of planning and implementation of
individual and collective projects; IC-support for implementation of collective
projects; Creation of a project (individual and group) for educational, scientific
collaboration with the use of IC tools.
Students' training is based on mixed technology with the maximum share of
distance learning (80%). When designing the course, a practical approach was
used: 80% of the training material was aimed at training practical skills and
competencies through the application of applied tasks and independent work on the
organization of educational and scientific cooperation.
Here is an example of a task for self-executing from module 5 "Organization of
scientific communication with ICT-tools".
Independent work 8. Model of scientific communication.
Case: "You have decided to explore the models of scientific communication in
your own experience. To do this, you plan to create a community and simulate
several processes".
Progress:
1. Investigate the services for establishing scientific communication:
Office 365 Services (https://products.office.com/uk-ua/student/office-ineducation);
-

G-Suite Services (https://www.google.com/intl/uk);

-

Social network Facebook (https://www.facebook.com/);

-

Social network Research gate (https://www.researchgate.net);

-

Social network Linkedin (https://www.linkedin.com).

2. Discuss the benefits of using one or another tool in the forum.
3. Identify and simulate several processes of scientific communication, such as
setting up personal contacts, disseminating research results, finding experts or
partners to participate in projects;
4. Invite members of the group to establish communication: presentation, sending
of invitations, etc. (is an integral part of the integrating collective project, in this
work is not evaluated).
The fulfilment of the tasks of independent work requires from the participant a
profound knowledge of the material obtained during lectures and practical classes
(Figure 3), develops the ability to independently explore the problem through the
search and analysis of special literature from various fields of knowledge, develops
the ability to teach and defend their own point of view, develops creativity (Figure
4).
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Criteria for evaluating independent work (Table 2).
Table 2.
Criteria for evaluating
Criteria
Tool Representation and Choice Argument
Proposals for the implementation of
communication processes online
Comments on other proposals
Total for answers and comments

scientific

Sign
2 tools
1 proposal

Point
2 points
2 points

1 comment

1 point
5 points

Source: Own work

Individual work (consultant-researcher, table 1.)
Lectures: theoretical
material with links to
online resources, video
explanations and
questions for selftesting
(user, Table 1)

Communication: thematic
Practical: analysis of
requirements, selection webinars, forums within
course, message
and critical evaluation of
exchange, thematic
e-content, task execution
communities (created by
and publication of
participants),
results, peer estimation
questionnaires and
and reflection
interviews (tutor(user-tutor, Table 1)
consultant, Table 1)

Figure 4. Structural model for acquiring competences through the
implementation of educational activities
Source: Own work
The training activities of the students of the course were designed in accordance
with the theory of connectivity (Andreev et al, 2012) and Project-Based Learning
(Ni, 2015). Thus, during the entire course, each course participant not only creates
an individual project for organizing scientific collaboration, presents it on the
forum, evaluates the projects of other participants (Figure 5), but also finds a
common theme with other participants, engage in discussions and create a joint
project.

Figure 5. An example of discussion in the course forum
Source: Own work
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And studying the course "Development of educational, scientific collaboration and
project management with IC tools in universities" ends with the implementation of
the project task, in which students of the course create individual and group
projects for educational and scientific collaboration.

4. RESULTS OF THE STUDY
Approbation of the electronic course was carried out during June 2017 at the Borys
Grinchenko Kyiv University. 26 teachers took part in the approbation process.
Learning achievements of the students of the course are estimated by the modularrating system, which is based on the principle of operational reporting, mandatory
modular control, accumulation system for assessing the level of knowledge, skills
and abilities; Expanding the number of final points to 100. Each student was able
to monitor his or her own learning activities using the LMS Moodle tools (used to
accommodate e-course resources): independently mark individual activities, review
current ratings and comments of teachers in the evaluation journal, and track
Progress in completing the course.
To correct the training and design of the course, students at the end of each module
were offered to answer the questions of the feedback form of the participant
(https://goo.gl/forms/QSFtNsCzyOmBCNQk2 ). The questionnaire concerned to
the monitoring of expectations from training for each module, the quality of the
proposed materials and resources, support and counselling, the time allocated to
study each module and the practical significance of the results. According to the
results of the survey, approximately 82% were satisfied with their achievements at
the end of the course (Figure 6).
8,3%
8,3%

Yes (go to question
number 13)
41,7%

Rather yes than no
Rather no than yes
No

41,7%

Figure 6. Evaluation of the students’ satisfaction with their own results
Source: Own work
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Students also were asked to evaluate the level of the competence by acquiring a 5point scale, where 1 describes the lack of competence, and 5 - characterized as
mastery of it.
The results of self-assessment (https://goo.gl/2YWMYt) of the participants at the
beginning and at the end of the course are presented in Table 3.
Table 3.
Results of the respondents self-competence the beginning and at the end of the
study course "Development of educational, scientific collaboration and project
management with IC tools in universities" (average)
Before
beginning
of studying
course

After
finishing
course
study

Knowing the basic methods and ways of receiving, storing,
distributing information, computer skills

3,5

4,5

Ability to work in a team and organize teamwork with
information data in global computer networks.

2,15

3,45

Designing educational tasks for organizing student cooperation
and for solving educational problems

3,1

4,2

Using various types of IC tools to organize online learning,
interaction, collaboration

2,4

4,15

Creation and use of different cooperation models according to the
purpose using the IC tools

2,5

3, 85

Evaluation of the effectiveness of the organization of cooperation

2,5

3,1

Ability to collect, analyse and process the data needed to solve the
research tasks

3,6

4,7

Development of educational and scientific projects

2,5

3,75

Readiness to identify and use the most effective IC tools in the
course of scientific collaboration, to take effective ways and
decisions, to rely on correct estimates and rationally to give
preference to the best possible alternatives.

2,5

3,6

Organization and implementation of project monitoring and
evaluation

3

3,8

Organization and coordination of scientific partnership and
interaction

2,5

3,4

Competence

Source: Own work
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CONCLUSIONS
The positive dynamics of self-esteem by the scientific and pedagogical staff of
Borys Grinchenko Kyiv University after completing the study of the electronic
course "Development of educational, scientific collaboration and project
management with IC tools in universities" during the lecturer’s postgraduate
studies indicates its effectiveness and can be recommended for implementation into
the system of training of teachers of higher educational institutions.
The developed e-course will also be attractive not only for university lecturers,
researchers, professionals who seek to use IC tools for collaborating in distance
learning and in blended learning (in private or in the educational institution or
company structure), but also teachers, lectures and trainers who want to learn about
the modern technology of application and training based on design techniques;
heads of social and public institutions, enterprises, who need tools for the rapid
outspread of knowledge, skills and modern tools of competence in the knowledge
economy; A general public who is interested in learning the technologies of
blended learning and implementing these guidelines in the process of lifelong
learning.
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TELECOLLABORATION PROJECTS IN TRANSLATOR
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Abstract: With increased emphasis on openness and mobility in higher education,
seeking ways of authenticating the training of language professionals at the
university level has become a great challenge for many modern philology
departments. Opening classrooms to the world and inviting partners to collaborate
and co-construct knowledge are regarded as the possible solutions towards
increasing the quality of professional training of language teachers and
translators.
The paper will address important concepts in the process of designing,
implementing and evaluating telecollaborative projects in translator education.
Special focus will be placed on pedagogical implications, practical tips and tricks
and success criteria for projects.
Keywords: teacher education, translator education, telecollaboration, course
design, assessment

INTRODUCTION
Effective translator education should meet the requirements of the present day
translation market, but at the same time, it should also be in line with the current
educational standards, at large. In other words, contemporary university courses in
translation are supposed to respond to two realities: the professional reality in
which translators function today and the reality which students are likely to face in
present day educational settings.
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All in all, both the reality of the professional translation market and that of
contemporary education ‒ undeniably share the common denominator of the
implementation of digital technology. Consequently, it seems to be only a natural
conclusion that if translator education is to be effective in preparing students for
the job market, it must involve the technologies and work modes which they are
most likely to be required to use in their professional practices, i.e. cloud
computing, translation technologies and telecollaboration, respectively.

1. TRANSLATOR COMPETENCE
1.1 Reasons beyond conceptualising translation competence
Attempts to define translation competence or translator competence, with each of
the notions relating to a slightly different construct, intensified in the 1980s as a
corollary of the then-increased interest in the notion of communicative competence
in foreign language didactics (Piotrowska, 2007) as well as the nature/nurture
debate over the character of people‟s capacity for translation, fuelled by the
writings of Toury (1984), Gerver and Sinaiko (1977) and Hönig (1988). Since then,
it has been affirmed that translation is not an innate talent, but can – and given an
increased demand for language service provision in the contemporary world must –
be trained. After all, “(…) there are just not enough spontaneously generated
translators around to meet market demands (…)” (Gouadec, 2007: 327).
While the outcome of the nature/nurture debate gives meaning and purpose to
translation pedagogy (Dybiec-Gaj er, 2013), the notion of translation competence
informs the outcomes of translator and interpreter (T&I) education as well as T&I
education research (Klimkowski , 2015). As it has been signalled, although the
terms of translation competence and translator competence have been used
interchangeably in the professional literature, they denote different – albeit not
mutually exclusive – viewpoints on translation per sé. As Kiraly (2006) posits,
translator competence is the more inclusive term, which covers not only the
linguistic and communicative competences in L1 and L2 that bilingual language
users are credited with but shifts attention towards the very person of the translator
and highlights the complexity of the translation profession. Piotrowska (2007)
rightly observes that it is translator competence that constitutes the domain of
translation pedagogy, by which she subscribes to the belief that translator
competence exceeds the boundaries of bilingual competence.
1.2 Selected models of translation competence
A wide range of models of translation/translator competence have been proposed to
date, e.g. by Pym (2003), PACTE (2005), EMT (2009), Göpferich (2009) and
Kiraly (2006; 2013) – to name a few. They represent various epistemological
standpoints, illustrate the evolving conceptualisations of the competence and imply
the pedagogical underpinnings of the methodologies through which it should be
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developed. Given their nature, the models can be ascribed to three distinctly
different categories: (i) minimalist, (ii) multicomponential and (iii) emergent.
1.2.1 The minimalist approach
The minimalist category is represented by Pym‟s (2003) model, which places at its
core the very act of “(…) translating and nothing but translating” (Pym, 2003:
489), and defines translation competence as:


"The ability to generate a series of more than one viable target text (TT₁,
TT₂ ... TTN) for a pertinent source text (ST);



The ability to select only one viable TT from this series, quickly and with
justified confidence" (Pym, 2003: 498).

Simple as the model may seem, it illustrates that at the translational level, the
translator‟s practices are neither purely linguistic nor commercial. Instead, they
involve problem-solving which fundamentally boils down to the generation of a
number of versions of the target text and ultimately, the selection of the most
optimal version out of the ones produced. At the same time, the model may easily
be seen as implicitly inclusive of a range of unspecified competences that the
translator needs to utilise when performing a translation task.
1.2.2 The multicomponential approach
The multicomponential category is best illustrated by models proposed by PACTE
(2005) and EMT (2009), which emphasise the compartmentalised and often
hierarchical nature of translator competence.
The PACTE (2005) research group’s model is epistemologically grounded in the
positivist views of its representatives, e.g. Orozco and Hurtado Albir (2002), who
believe that translator competence should be investigated through empirical
research and the implementation of quantitative research techniques.

Figure 1. PACTE model of translator competence.
Source: PACTE (2005: 610)
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The pivot of the model is strategic sub-competence, which is procedural
knowledge, used by the translator to activate all the other sub-competences,
identify and counteract problems as well as compensate for deficiencies with a
view to effectively planning, performing and evaluating the translation process.
Bilingual sub-competence encompasses the procedural, pragmatic, sociolinguistic,
textual, grammatical and lexical knowledge which enables one to communicate in
two languages. Extra-linguistic sub-competence embraces general knowledge of
the world and field-specific knowledge. Knowledge about translation subcompetence refers to the knowledge of processes, methods and procedures
involved in translation per sé as well as that of the profession. Instrumental subcompetence comprises knowledge relating to the use of documentation sources and
information technologies which are applicable to translation (PACTE, 2005).
The European Master’s in Translation (EMT, 2009) model, proposed by the
Directorate General for Translation of the European Commission, seems to lack a
particular epistemological grounding. Yet, as Dybiec-Gajer (2013) observes, it is
currently one of the most influential models in Europe, as it informs programme
design at EU institutions providing Master‟s degree courses for translators. The
EMT model is strongly oriented towards the recognition of the translator‟s
professional role as that of a service provider (cf. EMT, 2009 for details), and its
second most essential element seems to be intercultural competence.

Figure 2. EMT model of translator competence.
Source: EMT (2009: 104)
Intercultural competence is described in two dimensions: sociolinguistic and
textual. In its sociolinguistic dimension, it denotes the recognition of function and
meaning in socially, geographically, historically and stylistically demarcated
language variations, the identification of community-specific rules of interaction
and the application of the appropriate situation- and document-dependent register.
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The textual dimension, at its receptive-analytical end, designates the ability to
analyse and understand documents in terms of their macrostructure and the subtle
allusions, stereotypes, presuppositions, values and cultural references that they
carry; the ability to extract and summarise essential information; and to evaluate
and resolve one‟s own comprehension problems. At the productive end, it is the
ability to compose documents in keeping with the rules of specific methods of
composition, conventions and standards.
The remainder of the constituent competences seem to have been given auxiliary,
roles. Information mining competence pertains to various aspects of information
management. Thematic competence covers field-specific knowledge and relating
skills, the metacognitive element of learning to develop one‟s field knowledge and
the more general component of “Developing a spirit of curiosity, analysis and
summary” (EMT , 2009: 7). Finally, technological competence embraces the
ability to utilise software tools while performing various stages of the translation
task, awareness of the limitations of machine translation and the metacognitive
component of being able to learn and adapt to new multimedia translation tools.
All in all, the multicomponential models of translator/translation competence
discussed above recognise translation as both an act of communication and a
professional activity; hence the presence of the strategic component in each of
them, which – at least, partially – situates them in the realities of the translation
market, as recommended by Piotrowska (2007). Yet, they have provoked criticism
based on a number of premises. In Pym‟s (2003) view, they lack a clearly defined
methodological foundation, and can be expanded endlessly. They also appear to
strangely coincide with the teaching content of their proponents‟ institutions.
Therefore they are a projection of the idealised beliefs about translation
competence held by researchers, and rather than a reflection of actual market
reality.
1.2.3 The emergent approach
An alternative to the multicomponential models is Kiraly‟s (2013) emergent view
of translation competence. Basing on post-modernist epistemology and complexity
theory, Kiraly (2013) suggests that translator competence is a non-static entity,
which is indefinable via a priori reasoning, and as such cannot be acquired via the
accretion of compartmentalised, transmittable knowledge. Instead, it is a complex
adaptive system which emerges “(…) through the translator‟s embodied
involvement (habitus) in actual translation experiences” (Kiraly, 2013: 203). By
and large, Kiraly‟s (2013) model recognises the fact that knowledge is not pre-set
but enactive, processual and socially-situated. Kiraly (ibid.) sees translator
competence as manifesting itself in translatory moments, when the translator solves
specific translation problems by drawing upon memories of translational
experiences, results of learning and intuitions. From this perspective translator
competence is the interplay of the components of a complex network of the
aforementioned elements as well as human and material resources, and personal,
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interpersonal and psycho-physical dispositions, which all come to interact
dynamically whenever the translator is on a given translation task.
The concept of emergent competence is epistemologically grounded in social
constructivism, or – as Klimkowski (2015) demonstrates – anthropocentric social
constructivism, reflective of Grucza‟s (1997) anthropocentric view of learning and
knowledge. Yet, it reaches beyond social constructivism in that it shifts the locus of
competence development from the mind, or the brain of an individual, to their
interactive experience with others. It transforms interaction into a prerequisite for
the emergence of competence, which is not only situation-bound and contextdependent, but also construed socially through collaborative problem solving.
Kiraly (2013) explains that students interact with peers and the teacher in the
learning context as much as translators interact with all the parties involved in the
translation process. In effect, they each develop their own idiosyncratic
competences which are an outcome of a number of individual traces, including past
learning, creativity and individual dispositions. In the light of Risku‟s (1998)
perspective, the competence that develops in individuals is inherently complex and
recursive, as it is subject to constant evolution. Kiraly (2015) underlines that it is
difficult to estimate what sub-competences emergent competence comprises at a
given point in time, they are a unique combination for particular individuals and
they develop in a non-parallel fashion.

2. INTERCULTURAL COMMUNICATIVE COMPETENCE AS
PART OF TRANSLATOR COMPETENCE
2.1 The relevance of (inter)cultural competence for translation
Links between intercultural competence – or even more broadly, intercultural
communicative competence – and translation are indisputable on a number of
grounds. After all, translation is not only a form of intercultural mediation, as
illustrated by the very titles of publications such as Translation as intercultural
communication (1995), the likewise titled publication by Katan (2009) or
Translation as intercultural mediation: setting the scene by Liddicoat (2016), but it
is also contributes to culture by creating it (Piotrowska; Piotrowska , 2007;
Piotrowska, 2012).
As a matter of fact, the very conceptualisation of the notion, as it was coined by
(Byram, 1997), already designates its relevance to translation. At its simplest,
intercultural communicative competence is an amalgamation of two the notions of
communicative competence and intercultural competence, where communicative
competence comprises linguistic competence, sociolinguistic competence and
discourse competence, while intercultural competence embraces attitudes,
knowledge, skills and critical cultural awareness, which one needs in order to act as
an intercultural speaker (Byram & Fleming, 1998) – in other sources,
alternatively referred to as intercultural diplomat (Corbett, 2003), intercultural
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mediator (Irishkanova, Röcklinsber g, Ozoli na, & Zaharia , 2004), or
intercultural intermediary (Council of Europe, 2008).
As Byram and Fleming (1998) explain, an intercultural speaker is a person capable
of communicating and functioning in intercultural contexts for which he/she has
not been specifically prepared. Clearly, what this definition denotes is exactly
what a translator needs to be prepared to do, i.e. mediate between users of different
languages and members of different cultures with a view to facilitating effective
communication. As Małgorzewicz (2014) maintains, cultural and intercultural
awareness – inter alia – “(…) guarantees communicative effectiveness and
confidence in professional performance which would respect the linguistic, cultural
and cognitive characteristics of participants the communicative act of translation”
(Małgorzewicz, 2014: 6).
The relevance of the concept of mediation for translation becomes even more
evident what one looks at Irishkanova et al.‟s elucidation of intercultural
mediation, which they perceive as the ability to “(..) understand, explain, comment,
interpret, and negotiate various phenomena in the target language culture (…)
[which results in] (…) a shared understanding by people of different cultural
backgrounds and identities” (Irishkanova et al., 2004: 101).
The components of intercultural communicative competence listed above are very
comprehensive and cover a multitude of components which are likely to fall into
translator competence.
Linguistic competence refers to the ability to perform, both receptive and
productively, correctly in the target language by using the language rules that one
has internalised. Sociolinguistic competence is the ability to attribute appropriate
meanings to messages expressed by one‟s interlocutor, while discourse competence
is constituted by the ability to construct particular text types in keeping with the
conventions of the target language, including situations where the language of
communication acts as a lingua franca (Byram, 1997).
It is all complemented with the components of intercultural communication, which
comprise: attitudes of curiosity and open-mindedness, which are supposed to foster
the exploration of other cultures and permit one to cope with difference; knowledge
about social groups, cultural products and practices as well as the rules of societal
and individual interaction; skills of interpreting and relating, i.e. the ability to
interpret and relate documents or events from different cultures; and skills of
discovery and interaction, which are supposed to foster one‟s actual performance in
real time communicative interaction with strangers (Byram, 1997).
Last but not least, cultural awareness is to enable one to use explicit criteria to
evaluate cultural products, practices and perspectives with a view to recognizing
conflicts arising in intercultural encounters and negotiating them – should they
arise – in real time, and accepting the existence of difference (Byram, ibid.).
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It is not difficult to envisage how the competences which fall into Byram‟s (1997)
model of intercultural communicative competence, including intercultural
competence per sé, can serve as a manifold apparatus of which the translator can
avail themselves while dealing with a translation task, which in itself is an act of
intercultural mediation, after all.
2.2 The presence of cultural components in selected models of translator
competence
The usefulness of (inter)cultural competence for translators also finds reflection in
models of translator competence proposed to date. It is perhaps less evident in the
case of Pym‟s (2003) minimalist model and Kiraly‟s (2013) emergent model, due
to their respective nature; however, it is reasonable to suggest that (inter)cultural
components are also likely to constitute translator competence there.
EMT model. As it has been mentioned before, out of the componential models, it is
the EMT model that most overtly foregrounds intercultural competence –
delineated in its two dimensions: sociolinguistic and textual. On closer inspection
of the sociolinguistic component, one finds descriptors indicating that intercultural
competence in the EMT model has been operationalised in a manner congruent
with Byram‟s (1997) model of intercultural competence, as it refers to the ability
to: recognise function and meaning in language variations; identify communityspecific rules of verbal and non-verbal interaction; and to produce a
sociolinguistically appropriate register for written or spoken text (EMT, 2009).
A similar degree of similitude is observable with regard to the textual component,
which embraces the ability to understand and analyse multimedia documents in
terms of their macrostructure and overall coherence; apprehend (multimedia)
documents at the level of presuppositions, implicit content, allusions, stereotypes
and intertextuality; describe, evaluate and resolve one‟s own comprehension
problems; extract and summarise essential information; recognise and identify
culture-specific elements, values and references; juxtapose and compare culturebound elements and composition methods; apply genre-specific conventions and
rhetorical standards while composing documents; and to effectively introduce rapid
modifications to a text by drafting, rephrasing, restructuring, condensing and postediting in one‟s languages A and B (EMT, 2009).
PACTE model. The most obvious references to (inter)cultural competence in
PACTE‟s (2003; 2005) model are made in the descriptors of bilingual subcompetence, which involves pragmatic knowledge, defined as “(...) pragmatic,
socio-linguistic, textual and lexical-grammatical knowledge in each language”
(PACTE, 2005: 610) and extra-linguistic sub-competence, which comprises largely
declarative general world knowledge, knowledge about translation, encyclopaedic,
declarative knowledge, field-specific knowledge as well as bicultural knowledge,
i.e. knowledge about source and target cultures.
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Other culture-related elements are perhaps discernible within other subcompetences. For instance, procedural elements can be found – at least, implicitly
– in strategic sub-competence and instrumental sub-competence, while attitudinal
elements are part of psycho-physiological sub-competence, which involves"(...)
intellectual curiosity, perseverance, rigour, critical spirit, knowledge of and
confidence in one‟s own abilities, the ability to measure one‟s own abilities,
motivation (...) " (PACTE, 2003: 17).
Kiraly’s (2006) non-emergent model contains an explicitly cultural – albeit
undefined – component, which constitutes part of what Kiraly (2006) labels as
“translation competence per sé” (Kiraly, 2006: 72). Judging by the list of the
culture-related components of the above-cited competence, which include norms
and conventions, world knowledge and simply culture – most probably relating to
the knowledge of language-specific cultures and perhaps, the notion of culture as
such – it may be inferred that culture in this case is understood primarily as a body
of transmissible, encyclopaedic knowledge, without a procedural or attitudinal
dimension. However, procedural aspects of cultural competence seem to have been
implicitly incorporated into social competence as the ability to follow the
professional etiquette, “ (…) negotiate effectively with the client (…) [and]
function effectively as members of a team” (Kiraly, 2006: 74).

3. TELECOLLABORATION IN TRANSLATOR EDUCATION
3.1 Rationale for collaborative learning
Telecollaboration is a form of collaborative learning, enhanced with the
implementation
of
Computer-Mediated-Communication
(CMC)
tools.
Collaborative learning modes have been promoted as an effective educational
solution since the turn of the 20th and 21st centuries by a number of scholars,
including Rogers (1983), who viewed it as a means of facilitating learners‟
behavioural and affective change, and Kolb (1984), who emphasised reflectionenhanced experimentation and adaptation in learning. In addition, collaboration has
been credited with the potential to develop learner autonomy and a sense of
responsibility for one‟s own learning (Dooly, 2008), foster knowledge retention
(Beckman, 1990), and enrich the learning experience via the synergy effect
(Dooly, ibid.).
Collaboration has been used on a range of epistemological grounds. It converges
with – and perhaps derives from – the theories of learning advocated by the
proponents the social-constructivist approach to education (Dewey, 1938;
Vygotsky, 1978; 1994), democratic learning (Dewey, 1916; 1938) and
postmodernist/postpositivist learning, as perceived by Doll (2008), Summara and
Davis (1997).
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It may be seen as a work mode which, through teamwork, facilitates cognition as
an individual process whereby learners construct their own interpretations of the
world, which resounds with the tenets of Piaget‟s radical constructivism (cf.
Summara & Davis, 1997). It may be perceived as a didactic solution which
helps learners both acquire idealised knowledge that is to be discovered as well as
construct their own understanding of the world, which seems to be the approach
adopted by Gonzáles-Davies (2017) in her collaboration projects. It may also be
viewed as anthropocentric social constructivist learning mode which facilitates
translator education for career (cf. Klimkowski, 2015)
Alternatively, as posited by Kiraly (2015), it may be viewed as an opportunity for
context-dependent emergent learning, where learning is embodied action, a
reiterative, recursive process that ultimately leads to "dynamic knowing" (Kiraly,
2015: 23), which is unpredictable, subject to non-linear development, and which
instantiates as learners tackle real problems in authentic translation projects
(Kiraly, 2015). Overall, it may be stated Kiraly (2015) views cognition is an
emergent adaptive system ameliorated by situated learning.
In this kind of learning particular learners‟ subjective knowledge constructions in a
given context are to be congruent with those of their peers (Summara & Davis,
1997), and all that is to be achieved in the course of the collaborative exploration of
problems at hand from multiple perspectives (Doll, 2008).
Consequently, the teacher is no longer expected to transmit idealised and
supposedly objectivised knowledge, but to relinquish control to students, who
interact while performing teamwork. As Gonzáles-Davies (2017) explains, the
teacher‟s authority is diffused, and instead of instructing students, they can
observe, monitor, or – in Nord‟s (2005) words – act as a fire brigade. To describe
the teacher‟s facilitative role in collaboration projects fostering emergent learning,
which Kiraly (2015) advocates, he uses Davis and Stimmt‟s (2003) notion of
occasioning translator competence, whereby he explains the teacher does not only
facilitate and scaffold the students‟ learning experience but also becomes involved
in learning. Klimkowski (2015) also suggests that collaborative translation projects
are supposed to provide a learning opportunity for both students and the teacher.
They all learn and assist one another in their learning, as there is no preset image of
reality for them to discover. In Wood, Bruner, and Ross‟s (1976) terms, they
scaffold one another‟s learning, whereby those in a position to do so help others
with less experience to progress. After all, all the parties involved in a
collaboration project are to contribute to teamwork and work towards a common
goal.
3.2 Telecollaboration translation projects
The use of telecollaboration in translation education corresponds to Kiraly‟s (2006,
2015) call for shifting translation pedagogy from the still-pervading
transmissionist, teacher-centred model of teaching towards the learner-centred,
learner-empowering, collaborative model, which has been advocated as a solution
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for translator education by a number of other scholars, including Nord (2005),
Gonzáles-Davies (2005, 2017), Massey (2016), Hoffman (Kiraly & Hoff man,
2016) and Marczak (forthcoming, 2016), who has been focused on
telecollaboration in particular.
The affordances which telecollaboration brings to translator education are
numerous. First and foremost, it permits students to “(… ) reconcile theory and
practice (… ) and helps students resolve both translational and social issues (…)”
(Gonzáles -Davies, 2017: 71), which are relevant to the contemporary
professional setting, where translation is a social activity (O'Hagan, 2011, ), and
where a demand for effective collaboration (Choudhury & McConnell , 2013)
necessitates efficient telework and collaborative translation (DGT, 2016).
In the light of Lankshear and Knobel‟s (2006) writing, online learning scenarios
foster the development of linguistic and communication skills at large, along with
an array of operational, cultural and critical literacies. Operational literacy is
largely procedural knowledge, necessary to use CMC tools, search the Web
effectively, share cognitive and instrumental resources and perform multitasking.
Cultural literacy is constituted by declarative knowledge about the context-specific
communication principles and guidelines, the Netiquette, i.e. the overt and covert
rules of Web-based communication, and digital content ownership rights. Critical
literacy is emotive in character and pertains to awareness of the subtleties of online
communication, e.g. context-based and CMC tool-dependent power relations.
The list of literacies can be expanded to also cover: collaboration skills, critical
consumption of information, learning, unlearning, and relearning, which Davidson
(2012) sees as 21st century skills, while Herk (2016) refers to a very similar set of
job-independent, transferrable skills as soft skills, which increase a person‟s
employability in the contemporary job market (cf. Herk, 2016; NACE, 2016).
Numerous classifications of soft skills have been proposed by academic and
professional organisations and researchers (cf. Szulc, 2008; Bartel 2011;
Mathias 2013; NACE, 2016), and – irrespective of the actual taxonomies used –
they irrevocably include a discernible common core, which contains:
communication skills, new media skills, teamwork, interpersonal skills, cultural
awareness, flexibility, strategic planning, self-organisation, creativity, analytical
and critical thinking skills and leadership skills. Telecollaboration appears to create
opportunities for the development of all these skills, which enriches the likely
resulting learning experience.
(Tele)collaboration translation projects largely expand the repertoire of didactic
solutions available to translation teachers, as they may be administered in different
modes. They may be simulated or genuine, blended with face-to-face work or
limited to online work. They may also involve varied teacher roles, as it has been
demonstrated. Similarly, as Nord (2005) posits, they offer students an opportunity
to play not only various professional roles, e.g. the role of a client, reviser,
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terminologist, or documentation assistant, but also experience the part and parcel of
the profession, i.e. the negotiation of working conditions, fees and deadlines.
In addition, they may vary in terms of project duration (short-term, mid-term, longterm projects), design (pre-project, post-project stage, follow-up stages), teacher
presence (degree of teacher intervention), learner autonomy (role assignment,
selection of tools), reflection modes (diaries, journals, TAPs, corpus-based) and
assessment modes (self-, peer-, teacher-assessment).
All in all, the multifarious designs of telecollaborative translation projects and the
resulting work modes involved in them create "(...) unplanned learning
opportunities [which] optimize a planned syllabus by adjusting its goals to the real
needs of the students" (Gonzáles -Davies, 2017: 78).

4. INTEGRATING TELECOLLABORATION IN UNIVERSITY
TRANSLATOR TRAINING - THE STUDY
The data for the present study were collected over a long-term telecollaborative
project implemented to assist graduate teacher and translator training. The details
of the research context, together with some of the characteristic features, as well as
the findings on practical issues of integration of telecollaboration into the modern
philology curriculum, are given below. The findings from the telecollaborative
study presented below highlight the way translator training telecollaborative
projects should be designed, implemented and assessed.
4.1. Research questions and aims
The aims of the study into supplementing teacher and translator training with the
telecollaborative component were as follows:


to give students the opportunity to evaluate ready-made tests and
examinations from different countries and to reflect on their applicability
and adaptability in their own context;



to foster students‟ skills of designing tests and scoring procedures as well
as provide feedback on their peers‟ products;



to show students how to tailor assessment to fit the needs of given students,
especially in multilingual and multicultural context;



to examine the change of attitude towards language assessment and peer
feedback;



to see what technologies are selected to mediate student-initiated
interaction;



to investigate the process
telecollaborative framework;

of

knowledge

co-construal

in

the

Telecollaboration in Translator Education …



377

to verify the applicability of telecollaboration as a supplement to face-toface teacher training and investigate the practical constraints of integrating
these into the teacher training framework.

Out of these, the current paper deals with the final three objectives, which refer to
the selection of technologies, the viability of the process of knowledge co-construal
in developing professional skills and to find out solutions to the problems of
integration of telecollaborative projects into graduate teacher/translator training.
The results of the study as regards the remaining objectives will be specifically
addressed in further publications.
4.2. The participants and the instructional context
The project was conducted at the post-graduate (M.A.) programme in English
teacher/translator education, supplementing the course in “Language testing”,
taught over the summer semester of 2016/2017 academic year. The course had 9
bi-weekly meetings over the period of the whole semester, followed a fixed
syllabus of learning how to design and evaluate testing instruments for specific
language subsystems and language skills. Even though more teacher-oriented, the
results of the study as given below are applicable to all possible courses of the
teacher and translator training university curricula.
The participants of the project were 30 MA students (1 year post-graduate course –
Polish, henceforth referred to as PL) and 60 BA students (Turkish – TR). Great
care was paid to make sure that the Polish and Turkish partners were matched with
characteristics as closely as possible: the same “Language testing” class, a very
similar syllabus (which was negotiated by both instructors to fit the project), the
same coursebook (H. D. Brown‟s Language Assessment: Principles and Classroom
Practice). However, there were also some differences which had to be struggled
with throughout the project:


day students (TR) vs. extra-mural students (PL);



three times as many TR students as PL ones;



undergraduates (TR) vs. graduates (PL);



pre-experienced (TR) vs. mixed (job-experienced and pre-experienced –
PL);



collaboration-focused vs. assignment-focused (mixed on both sides).

As regards the computer environments in which the participants of the
telecollaborative project were gaining knowledge and practising skills, it was
decided that the project was going to take place in two virtual spaces – on the one
hand, teacher-controlled Moodle set up at the Polish university‟s e-learning campus
made it possible to provide a wealth of learning resources (readings, videos,
PowerPoint presentations, sample materials for analysis) and set up activities
serving as data collection points (forums, diaries, questionnaires, assignments).
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However, apart from this teacher-controlled learning environment, the participants
were free to interact in whatever application they wanted in order to establish
relationships, communicate, create the assignments together. As it turned out, most
used email or Facebook, some Moodle internal messaging, while others opted for
messengers, Skype or Voicethread.
The schedules of partner classes were compared and the following project timeline
was created by the two instructors. The timeline took into account different
calendars at Polish and Turkish universities, differences between extra-mural and
day students‟ expected workload, reasonable and achievable deliverables as well as
most convenient deadlines for them.
As the project yielded a wealth of data whose analysis is still under way, the
present study will only focus on the issues of designing telecollaborative exchanges
and integrating them into regular study programmes. Therefore, selected pieces of
data retrieved from different instruments will be used below to substantiate our
discussion.
4.3. Integrating telecollaboration into teacher and translator training –
quantitative findings
The quantitative findings from the study were gained from a close-ended,
anonymous, post-course evaluation survey, administered to both PL and TR
students via Google Forms. The survey was completed by a significant number of
project participants – 81 respondents, including 65 (80%) from Turkey and 16
(20%) from Poland, 75% males and 25% females. Obviously, these numbers need
to be viewed from the perspective of the sample taking part in the project – given
that there were 90 Turkish and 30 Polish participants, the response rates of 72% for
the Turkish subsample and 50% for the Polish subsample should be regarded as
relatively satisfactory.
An overwhelming majority of participants (almost 70%) agreed or strongly agreed
that working with students from other countries is a motivating experience (Q2),
which is corroborated by a similar figure (almost 60%) opting for “Strongly
disagree” and “Disagree” in a reverse-coded statement “I am still not interested in
problems of students from other countries.” Almost 60% of participants agreed that
communicating with partners from a different country helps find creative solutions
to classroom problems. In terms of practical aspects of telecollaboration

which should be attended to while designing and running exchanges, the
following problems of telecollaborative exchanges were perceived by participants:
1. long response times - 52 (64.2%)
2. lack of physical contact - 46 (56.8%)
3. different semester schedules - 41 (50.6%)
4. insufficient or incomprehensible feedback from partners - 37 (45.7%)

Telecollaboration in Translator Education …

379

5. cultural differences between partners - 11 (13.6%)
6. problems with incorrect language used by partners - 13 (16%)
It is evident that the logistical aspects of online presence have to be given more
attention in future telecollaborative projects. Participants need to be informed of
different kinds of online learners and of possibly varied intensity of participation.
At the same time, clear regulations on response times need to be set in advance by
both instructors and included in the syllabus, in order to make sure that once such
response lags appear, they are reported by students and instructors take necessary
precautions to prompt students to participate.
The second area of interest to think about effective designing, running and
evaluating telecollaborative projects in teacher and translator training was the
perception of technology-mediated learning environments by participants. As
illustrated in Figure 1 below, since students were free to choose technologies for
their individual collaboration, they mainly opted for email (two-thirds of the
sample) or Facebook (almost a half). Around one third used Moodle‟s internal
messaging system, while WhatsApp messenger was used by only 10 out of 91
respondents. It is quite surprising that Skype was reported by only 2 students – a
greater amount of real-time voice/video contact could be expected.

Figure 3. Technologies selected by project participants for their individual
communication and collaboration (N 91).
Source: own work
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4.4. Integrating telecollaboration into teacher and translator training –
qualitative findings
The section below will summarise major qualitative results of the study, together
with implementation guidelines and project success tips, taking into account the
major issues involved in integrating a telecollaborative component into regular
study programmes: conceptualising, planning, monitoring and assessing.
1. Include a telecollaborative component in the main class syllabus
If telecollaboration is supposed to supplement regular instruction, as was the case
in the study, both strands need to be regarded as equally important, supporting each
other, providing opportunities for more practice in terms of acquisition of
knowledge and skills. The relationship between both strands needs to be made
clear from the beginning in all possible ways, communicated clearly to students –
in the syllabus, in the assessment system, in the workload expected of the face-toface class. The final aspect is particularly sensitive, as online work generates much
more effort and consumes more time than equivalent pen-and-paper or in-class
tasks. Hence, sensible precautions need to be made so that the student workload for
the F2F+TC course is equivalent to the standard class without the online
component. Most importantly, if students are to fully benefit from the synergy
between both, they need to clearly see that TC is not only an add-on, on top of
regular class instruction, but both are equally important.
The project was designed according to the tri-partite model of Pre-project/Project
proper/Post-project, in which the three phases were suited to the timetables of the
two classes:
1. Pre-project – explaining the ideas of the project, making students familiar
with Moodle tasks and activities, reviewing the concept of
telecollaboration, increasing students‟ awareness of pitfalls of
telecollaboration;
2. Project proper – multi-staged procedure, during which student teachers
from both countries were involved in the telecollaborative online learning
in various modes (whole-class or group Moodle forum discussions,
individual Moodle diaries, individual and group tasks);
3. Post-project – evaluating the experience, providing feedback on studentmade products, rounding up the whole experience.
In case of the present study, there was a clear assessment scheme that would take
into account both strands, F2F workload was significantly reduced only to a
minimum set of 1-2 tasks and 1 reading per two meetings, students were instructed
straight from the start how the two strands are indispensable for the full success of
their competence building.
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2. Use F2F class time for stimulating reflection and providing support
Difficult as it may seem due to time constraints, it is necessary to devote some F2F
class time to addressing various issues that appear as a result of telecollaboration.
This may be a necessity to explain the tasks, to give models, to show students how
to solve intercultural communication problems. In-class discussions are essential
also to make students develop realistic expectations about their partners‟
contributions or to make them familiar with specific nature of online learning.
Specific cases contributed by different students can be brought up (contributed
anonymously before class) as critical incidents, to elicit solutions proposed by
students. Participants should be encouraged to reflect on how they felt when they
were corrected/corrected others, how to take and give turns in online synchronous
interaction, how to handle sensitive comments expressed in direct and indirect way.
Obviously, such cases need to be depersonalised, so that a composite of different
people‟s issues is created for the benefit of the whole class. The instructor should
also make sure that in-class reflection time is not only focused on the problems,
obstacles and pitfalls, but these negative issues are balanced also by the cases of
successful interaction.
In the current study, due to the severe time limitations (only 9 meetings over the
whole semester), it was not possible to devote enough time of the F2F classes to
the discussion of online issues, which proved to be one of the shortcomings of the
telecollaborative study.
3. Monitor task progress and partner participation during F2F sessions
Regular F2F class time devoted to discussing the TC component is also necessary
to make sure the groups work smoothly, in accordance with the timeline and in the
proper direction. Explaining the task once, during the first class, proved to be
insufficient, task explanations, together with models, had to be provided during
quite a few classes, especially towards the end of the project, when the participants
were already working intensively towards the task completion. This was so even
though full documentation was available in the written form on the project‟s
Moodle all the time throughout the study. During those regular meetings the
instructor needs to check whether all participants get on with their partners, making
sure that there are no cases of non-response on the one hand, but they also
understand there are different forms of online social presence on the other.
Obviously, instructor availability by email and constant everyday contact by
email/Skype/Facebook or any others between both instructors are pre-requisites to
prevent demotivation of students due to non-response.
As explained in point 2 above, the research showed that integration of TC into F2F
instruction in the extra-mural context can be troublesome for practical reasons.
Students have F2F classes every two or three weeks, they might attend to
coursework only 2-3 days before each course weekend, without doing any other
work in between.
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4. Analyse timetables and set realistic deadlines
The discrepancy between the two partners in the mode of class, coupled with
differences in course timetables (the term for TR students lasted since midFebruary till mid-May, for PL ones from 1 March till 1 July) and different work
intensity periods (TR students were very active just before deadlines, but they
could not do telecollaborative tasks during the two weeks of May due to exams),
resulted in problems with meeting deadlines and completing tasks for some groups.
Even though the two instructors took necessary notice of timetable differences and
tried to suit deadlines and workload to them, still meeting deadlines and fitting
online work with regular study duties proved to be a problem. Due to the changes
in timetables the partners, even though relatively well-matched as for a number of
characteristics as outlined above, were in different „study mode‟ – when Turkish
students were completing all tasks and were worried about meeting deadlines,
Polish partners were just after a long (almost a week long) “beginning-of-May
weekend”, which is, traditionally, the time of short holidaymaking for most Polish
people. On the other hand, while Polish students finally started to attend to all the
online tasks due to upcoming end of semester, the Turkish students had already
completed their term (4-6 weeks ago!) and they were, naturally, unavailable for
collaborative work.
When designing similar projects in the future, a good deal of discussion needs to be
done by the instructors not only to find out the differences in timetables, but also
about festivals, exams, expected additional events such as student culture weeks,
which could result in response lags and jeopardise meeting deadlines with
collaborative tasks. Consequently, rather than distributing tasks at regular intervals
(as was the case in the study, two-week intervals), groups might be presented with
the whole task, without sequencing it into substages with their specific deadlines,
so that partners could negotiate and decide on the most appropriate time to work on
them.
5. Design carefully assessment schemes using a whole range of techniques
Assessing telecollaborative projects, in particular, balancing assessment of
students‟ work in the F2F class with that done in the TC component, indicating the
relative significance of both components with the assessment scheme, finally,
acknowledging and referring to established teacher education evaluation
instruments (e.g. European Portfolio for Student Teachers of Languages (Newby et
al., 2007)), is the highly sensitive area demanding great consideration, careful
negotiation between coordinators, as well as awareness-raising and confidencebuilding discussions with students. Assessment can be institutionalised and culturedependent, which means that partners may have their evaluation schemes and
techniques that are imposed by the authorities and cannot be changed for the
purposes of the TC project. At the same time, different assessment instruments
(especially alternative assessment techniques such as portfolios, peer assessment or
journals) might have varying level of acceptance and suitability in different
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countries. Due to that, even though ideally the assessment scheme should be the
same for both partners, it is not a must. In fact, a much more sensible solution,
adopted also in the current study, was mixing different assessment areas and
instruments, ending up with some tasks that are common to both partners but also
being flexible about some other components (e.g., using fewer journals and more
forums by one class, or expecting students to participate in virtually all forums and
diaries vs. giving them the freedom to choose which ones to contribute to).
Moreover, instructors might be free to reflect on which of the following areas of
student performance would be assessed and in what proportions:


language competence (e.g., by referring to CEFR or European Language
Portfolio descriptors);



content of online contributions;



active participation in online interactions;



technical mastery and skill (e.g., exhibited while preparing certain
multimedia products in telecollaboration).

Assessment instruments might be individual or group, and groups might be either
local (created of F2F class members) or remote (composed of participants on both
sides). Even when group assessment portfolios or products are used, an individual
evaluation element is also important, for instance, in the form of private learning
diaries, not assessed with traditional grades, but rather responded to in a more
socially-constructivist fashion.
As evidenced by the present study, since there might be asymmetrical participation,
motivation and expectations on both sides of the project, the instructors could
consider designing the assessment scheme in such a way that the whole range of
evaluation instruments encompasses both those that require collaboration with
remote partners as well as those that are students‟ individual contributions. Thus, 23 Polish students who were frustrated because of inadequate contribution of their
Turkish partners could compensate for the tasks demanding telecollaboration with
their increased involvement in individual tasks done online at the project‟s Moodle.

CONCLUSION
In the light of the research findings, it may be concluded that from the institutional
perspective telecollaborative projects might be difficult to design, implement and
evaluate successfully, especially if the two partner classes differ in some of the
important features. The study showed that especially great care devoted to planning
task sequences, coordinating timetables, drawing up a common syllabi as well as
establishing necessary links between the face-to-face component and the
telecollaborative module guarantees successful completion of the project in terms
of achieving the objectives both on the instructional level (what products remote
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groups are expected to produce) and on the individual level (what are the personal
gains of students from the partnership in terms of intercultural communicative
competence as well as intercultural teaching awareness).
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Abstract: The article investigates the scope of use of network communication in
higher education of Ukraine. The paper establishes the existing and potential
possibilities of network communication tools in increasing the efficiency of
interaction between teachers and students. The most common types of network
communication used by teachers are determined. The authors highlight the
advantages and disadvantages of e-mail, social services, network discussions as
means of communication with students. Presented are the goals of the teachers
concerning the use of network communication in the educational process, the
importance of which is provided for individual student counselling, assessment and
commenting on the tasks performed as well as discussion of educational problems.
Particular attention is paid to the changing role of scientific and pedagogical staff
in the organization of students’ educational activities. The research helped
establish modes of electronic counselling and discuss the potential of network
communication as to controlling and diagnosing students’ progress. The best
variant of network communication is determined, according to which students take
initiative and coordinate with the teacher the means of network communication.
There are a number of problems that hinder the development of network
communication, the main of which is the passivity of students and the resistance of
teachers. The ways of increasing the efficiency of teacher-student interaction via
network communication.
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INTRODUCTION
The topicality of this research is determined by the fact that in the modern world
one of the indicators of success of higher education institutions and teachers is the
level of implementation and use of ICTs in education. ICTs are already not only
one of a myriad of additional tools for increasing the motivation of students to
study, but are becoming an integral part of a holistic educational process, which
greatly increases its effectiveness. Most teachers understand that modern
information technology is a means of teaching that improves the teaching process,
improves its quality and effectiveness, promotes the development of learners’
creative abilities, simplifies and automates the processes of control, testing and
diagnostics. The special significance of ICT in the educational process lies in the
fact that they allow organizing an efficient system of teacher-student
communication to exchange educational and methodological literature, solve
current organizational issues, pass control tests and check them efficiently in an online mode, etc.

1.

NETWORK COMMUNICATION AND LEARNING

1.1 Previous research
Network communications are particularly popular due to widespread use of open
and distance learning in modern educational space. Interactive network
communications provide additional possibilities for simulation of the educational
and informational environment where we do not observe teachers transfer
information to the audience while students passively perceive, but we see a new
way of communicative (individual or group) interaction "teacher-student",
"student-student", "teacher-teacher". Through network communication with the
teacher, students are involved in the modern educational space of electronic culture
and teachers gain new opportunities for the implementation of personality-oriented
learning, the formation of cognitive and communicative competences of students:
the ability to understand the interlocutor and get involved in a dialogue, participate
in the discussion, argue each other’ position, etc.
The scientific community has been widely discussing the issue of ICT use in
education in the last decade. G.Siemens quite sensibly states that former
educational theories, mainly behaviorism, cognitivism, and constructivism were
overshadowed by a new one – the connectivist theory, due to profound changes
brought in by new technologies (Siemens).
The principles of connectivism are well known:
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-

learning and knowledge rests in diversity of opinions;

-

learning is a process of connecting specialized nodes or information
sources;

-

learning may reside in non-human appliances;

-

capacity to know more is more critical than what is currently known;

-

nurturing and maintaining connections is needed to facilitate continual
learning;

-

ability to see connections between fields, ideas, and concepts is a core
skill;

-

currency (accurate, up-to-date knowledge) is the intent of all connectivist
learning activities;

-

decision-making is itself a learning process. Choosing what to learn and
the meaning of incoming information is seen through the lens of a shifting
reality. While there is a right answer now, it may be wrong tomorrow due
to alterations in the information climate affecting the decision.

Connectivism is the thesis that knowledge is distributed across a network of
connections, and therefore that learning consists of the ability to contrast and
traverse those networks. …there is no real concept of transferring knowledge,
making knowledge or building knowledge. Rather, the activities we undertake
when we conduct practices in order to learn are like growing and developing
ourselves and our society in certain (connected) ways (Downes 2012).
With the changes in the way knowledge is received many scientists discuss
problems of improving the quality of higher education through the use of
information and communication technologies in the educational process, in
particular: N.Apatova, V. Bevz, V. Bykov, I. Bulakh, A. Verlan, V. Gabrusev, O.
Goncharova, Yu. Goroshko, A. Gurzhiy, V. Demyanenko, M. Zhaldak, I. Ivaskiv,
V. Klochko, P. Malanyuk, Y. Mashbits, N. Morze, S. Rakov, Yu. Ramsky, I.
Robert, V. Rudenko, Z. Seidametova, S. Semerikov, Yu. Trius, T. Cheprasov and
others.
Various aspects of establishing an effective communicative interaction between
participants in the traditional educational process and distance learning are the
subject of research by scholars: V. Bondarenko, N. Volkova, E. Vernich, I. Voznia,
L. Gorodenko, V. Hrytsenko, S. Druzhilov, V. Kolos, S. Kudryavtseva, B.
Kuzikova, A. Kupenko, V. Kukharenko, T. Lavryk, V. Lyubchak, N. Moulina, E.
Polat, M. Rudenko, T. Sviridenko, V. Soldatkin, G. Yatsenko.
V. Shcherbyna, L. Filippova, O. Oliynyk, O. Ryazantseva, P. Gurevich, M.
Kademiya took special interest in the study of network communications between
the subjects of educational process (Shcherbyna 2014).
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Key types of communication for the distance education system are thoroughly
analysed by L. Filipova and O. Oliynyk, who note that interaction as one of the
leading functions of distance learning is represented by dialog form of
communication between students and the teacher. It is the interaction that
distinguishes teaching from simple dissemination of information, because in such a
process teachers use their skills to help each individual student to turn information
into personal knowledge. Scientists emphasize that interaction is important and
necessary for any educational model; simultaneously they are recognized as key for
distance education models, which they are represented through content and modes
of learning in the form of indirect and direct models. Modern Internet network
tools create a new educational and communicative environment for distant
education models, in which the content remains unchanged, while communication
forms of education are new (Filipova, Oliinyk 2013).
O. Ryazantseva carried out comprehensive research into the teacher's skills
necessary for a successful communicative interaction with learners. The researcher
states that any educational. process build up on top of communication, since the
education of the individual is carried out only in a communicative environment.
The instructor should be aware that the main responsibility for the success process.
In particular, V. Shcherbyna, leaning on the results of a special sociological study
on the use of computer technologies in education, suggested that teachers attach
more value to live discussion as an educational tool than students. It is important
for our work to conclude that there is a distinct line dividing teachers who use ICTs
massively and those ones who are indifferent (of communication lies with him as a
specialist who can and must find a way out of any communicative situation. The
information society dictates the new role of teachers and requires dynamic
adaptation to the specifics of the system, which is due to the indirect interaction of
participants of the learning process (Riazantseva 2016).
The processes of the introduction of interactive learning technologies, based on the
use of ICT technologies and networks, as well as barriers along the way were
explored by Gurevich and M. Kademiya. These technologies included e-mail,
forum, chat, videoconferencing, project technology, web quest, blog, blog quest,
analysed their influence on the nature of students' educational and cognitive
activity and their inclusion in the process of cognition. The authors proved that the
systematic application of these technologies in the educational process greatly
improves the quality of professional training of future specialists in higher
educational institutions (Hurevych, Kademiia 2014).
Noskova and Pavlova stress the need for profound changes in teachers’ work, as to
the following basic concepts e-enhanced educational interaction: social information
(development of the electronic resources of the educational environment),
communication (in the "activity key" solutions various classes of educational
tasks), management of educational activities (multidimensional feedbacks based on
telecommunications). New educational efficiency can be achieved with purposeful
systemic changes in these fields of networked educational environment.
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1.3 Research objective
However, despite the relatively close interest of academic community in the role of
ICTs in modern education, scholars tend to focus on the advantages and
disadvantages of using ICT in the student's learning process. At the same time,
there still remains a lot to be discussed as to the possibilities of using network
communication as a means to improve the teacher-student interaction and we can
state the fact of insufficient attention of modern researchers to this topic. All this
suggests that the study of existing and potential opportunities of network
communication in the environment of higher education potentially reveals new
perspectives in raising the quality of higher education and integrating Ukraine into
the world of scientific and educational space.
1.2 Specifics of network communication
Before we dwell on the peculiarities of network communication, it should be noted
that vocational and pedagogical communication is implemented as a system of
various direct and indirect connections between learners and teachers. The leading
subject of vocational and pedagogical communication is the teacher, whose
professional and communicative activity should be aimed at fulfilling the social
order - the formation of harmoniously developed personality. Communication (or
interaction) in pedagogical processes covers three interrelated aspects:
communicative (information exchange between people); interactive (organization
of interaction between people); perceptive (involves the process of perceiving each
other as communication partners and achieving mutual understanding).
Types of pedagogical communication are:
- verbal communication - the process of exchange of information through the
language (oral, written, internal), which takes place under its internal rules,
requires active mental activity and is based on a certain system of established
norms;
- non-verbal communication - the process of information exchange by means of
non-native communications for the transmission of messages;
- computer communication - the process of information exchange between subjects
through verbal and nonverbal communicative systems, mediated by computer
means of communication (e-mail, teleconferencing, web conferencing, chat,
forum). It is computer or network communication that is a typical example of
mediated professional and pedagogical communication, which involves
communication between a teacher and students (the system "man - computer man") with the help of special technical means (CDs, computer networks, audiovisual form, videoconferences, etc.) (Volkova 2006).
Implementation and active use of network communications is one of the main
principles of constructing a virtual educational environment, which has recently
become more widespread. Among other things, the main features of this
environment include:
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-

support of collective and individual trajectories of training;

-

encouragement of students' project activity;

-

classes in interactive and distance learning modes;

-

maintenance of various forms of network interaction;

-

provision of tools for electronic educational resources.

The toolkit of computer communications is a global Internet and Internet
broadcasting network, e-mail, electronic conferencing, videoconferences, etc.
These tools help educators and students share information, interact in solving
common problems, publish their ideas and comments, participate in solving
problems and discuss them, create collaborative projects, and just chat with friends
and colleagues.
These new opportunities also create new patterns of communication (or interaction)
and their perspectives. Teachers can manage the curriculum by creating or using
different "social and intellectual spaces" on the network. For example, L. Harasim
of the Simon Fraser University in Canada began to apply online training in 1985.
To this end, she developed a communication online structure using the following
types of "spaces": a relief zone; Library area; Virtual student cafe; Workshop area;
Discussion area; Conference area This combination of training zones encourages
students to study and helps create a virtual society that unites teachers and students
for a certain period of study. Often, such contacts are not reminiscent of
conferences because they extend over a longer period of communication and have a
more complex structure.
In addition, these new technologies enable teachers, students and university staff to
make business contacts in online mode (university admission, tuition, registration),
as well as many other student life issues. Often communication tools act as an elearning agent, linking learning groups and creative teams to each other. The speed
and quality of network communications often correspond to the quality of
educational tasks performed. According to experts, soon all the questions of
student life and study will be presented on the Internet as a separate zone of "social
spaces". American teachers are convinced that they are already "infonauts"
(employees of the information age) (Filipova, Oliinyk 2013).
There are currently four types of computer-aided communication on the Internet:
- the first kind is an asynchronous communication between two communicators in
the e-mail mode (e-mail). It characterizes the use of electronic communication
channels for the transmission of information between users remote to each other
who at the moment may not be present on the Internet;
- the second is a connection between many users of electronic subscriptions
through special programs – litservers, usenet, electronic bulletin boards. In this
case, the user orders the service or subscribes to the program which sends him a
message from a certain group, most often - on a specific topic;
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- the relations of the third type are built in the search mode of the site in order to
obtain asynchronous information, which serves as the basis of people’s relations.
The sites can be used in the format of FTR (file transfer protocol - rules for
transferring files to the Web), in the form of websites, Gopher (system for
searching information on the Internet);
- synchronous communication is the fourth kind of Internet communications. It is
one-on-one communication, communication with multiple or many users. An
example is the programs of network computer games, chats, social networks
(Sharkov 2012).
1.3 Sociological survey on student ICT use for learning
To analyse the current state of network teacher-student communication we will use
the results of a sociological survey conducted in 2015 at the Dniprovsk State
Technical University. It was intended to reveal the scope of use of ICTs in various
areas of teaching activity. This study was carried out within the framework of the
international project "International Research Network for studying and developing
new tools and methods for advanced pedagogical science in the field of ICT tools,
e-learning and intercultural competences". The project is funded by the European
Commission under the 7th Framework Program within the Marie Curie Actions
International Research Staff Exchange Scheme. According to its characteristics,
DDTU is the average university of Ukraine, which suggests the possibility of
applying the results of research to a wide range of technical universities in Ukraine.
The sociological survey was conducted using a specially designed toolkit, by which
the teachers and heads of the structural units of the DSTU were interviewed
through an electronic questionnaire. The survey was attended by 53 university staff
members, of which 89% are scientific and pedagogical staff (59% associate
professors, 26% teachers, 4% professors) and 11% - the heads of structural units.
The empirical basis of the study makes it possible to draw some conclusions about
the peculiarities of the use of ICT in teaching.
In particular, it was found that the most common type of network communication,
which almost 44% of professors use in their professional activities is the exchange
of messages (Figure 1). Presently e-mail really became an integral part of teacherstudent interaction, because with its help they can freely transfer organizational and
educational information, send educational materials and tasks, as well as review
them and consult. E-mail, thus, allows learning to be targeted and individualized.
The main advantage of this means of communication lies in its simplicity and
reliability. The delivery of any message and educational materials by e-mail is
practically instantaneous, thus providing regular timely communication between
the subjects of educational process. E-mail is an effective technology that can also
be used in day-to-day training for the delivery of educational literature and
counselling. In contrast to mobile communication, where there isn’t always access
to the subscriber and where student can forget the received oral message, the e-mail
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message is stored indefinitely and serves as a permanent reminder of the required
action or response to the information received (Barvinok).

Figure 1. Kinds of network communication, used by the professors in
teaching courses
Source: Own Work
Along with traditional e-mail, network-based means of interaction between
teachers and students can also be used for various social services on the Internet
(social networks, blogs, forums), which, unlike the mail, are more open, here we
mean the absence of any restrictions or prohibitions. According to the results of our
study, every fifth teacher uses social networks as a means of Internet
communication with students. 8.5% of teachers create network discussions and use
collective work on documents, wiki, collective, intellectual maps. The least
common types of network communication were media channels (6.4%) and
teleconferencing (3.2%).
From the results of research on the use of social services in education in the United
States it was concluded that first-year students who study using ICTs and
especially social networks are more successful in learning than full-time students
(Barnes). Currently, many university accounts are registered in different countries,
where academic staff and students, independently or collaboratively, create
educational content, which in turn stimulates independent cognitive activity in
others. In Ukraine the practice of using social networks for educational purposes is
rapidly gaining in popularity. Their advantages in this context include the
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possibility of informal communication between the teacher and the student, since in
a social network the teacher becomes an assistant, a friend and a mentor. Social
networks ensure the continuity of student-teacher interaction. In a class learners
and professors meet once or twice a week, while via social networks this can
happen at least daily. The educational process does not necessarily stop because of
student’s or teacher's illness. It is possible to carry out the learning process in online mode. Continuous interaction of students and teachers in the network (at the
time convenient for them) ensures continuity of the educational process.
The advantages of social networks as to improving the efficiency of teacherstudent interaction lie in the fact that they represent a familiar environment for the
students where they spend most of their time. They have a simple user interface;
they incorporate many additional services that can be used to create their own
educational content. All this allows you to save time bypassing the stage of
adaptation of students to the new communicative space. This, in turn, contributes to
improving students’ interest in a particular subject. For a modern generation Z it is
more interesting to search and learn educational material not in printed form, but
through the Internet. It becomes possible to create educational content in
collaboration (learner and teacher). Instead of simply consuming information,
learners create messages, discussions and other resources. All this contributes to
the enhancement of the communicative relationship between students, strengthens
the student community, which learns to organize their own work outside the
classroom. Social networks have the advantage from an economic point of view,
because this service is free, which does not require expensive software for data
storage (Kuchakovska 2014).
The use of social networks as a communication platform allows to organize
independent work of students in extra-curricular time. After all, methodically
correct and purposeful involvement of online services in the educational process
potentially promotes self-regulated self-study, since learning through electronic
social networks is an active, dynamic process, initiated and managed by the
students themselves. In addition, the use of network technology services as a
modern educational tool improves the quality of educational process, promotes
formation of media literacy in learners, which allows to quickly respond to the new
requirements of the information society (Shulska 2017).
By using social networks as a means of learning, students acquire skills that are
incited by the challenges of the 21st century, namely, mastering the means and
modes of communication with other people, the ability to correctly and creatively
use data to solve problems. The social network allows the teacher to understand
their interests’ personality deeper through their interests, activities and
communities. This empowers the teachers to offer students the kind of information,
topics or tasks that should interest them.
Openness of network communication can have both positive and negative impact
on the interaction process. It is believed that social networks distract from the
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initial process and cannot become an additional pedagogical tool, since it is
traditionally a virtual environment to spend free time. The main problems
associated with the introduction of social networks in the educational process are
permanent connection to the network, compliance with the etiquette of
communication among participants, failure to constantly monitor the use of social
networks for educational purposes, etc. In addition, the teacher will not always be
able to check the credibility of the educational materials that students download
(Kuchakovska 2015).
Besides, a somewhat common problem of all network communications is the lack
of space-time limits in this process – a message can be sent at any time interval (on
business days and on weekends, during the day and at night, after a specified
period). In these circumstances, it is important for teachers to monitor and track the
time when messages arrive, while for the students to limit their communication
with professor by working hours. All this requires from all participants the skills of
self-organization and self-management. Teachers are advised to develop a
personalized timetable to deal with incoming messages (Strekalova 2016).
1.4 Instruments for networked communication
Currently, there is an increasing interest of professors in blogs where we can find
short notes to quickly upload educational information and research results. A blog
(weblog) is defined as a personal network journal, which regularly adds notes
containing text, images and multimedia. It is designed to express the views of the
blog’s author and hold a discussion of the author with its readers. The blog may be
open for feedback and questions or it can also be closed. In the context of
education blogs can be used, on one hand, as teacher notebooks that empower
students to discuss news related to learning, publish materials that contain
additional information beyond the scope of the training course, present their
opinion on the development of technology and science related to the training
course, and on the other hand, a blog can be a students’ notebook where they can
describe the learning process, share experiences and impressions with their friends
or groupmates. This type of communication provides the opportunity for the
participants to express their thoughts on different topics, which undoubtedly
contributes to the learning and development of students, as well as the development
and improvement of teachers.
A forum is one of the most accessible and yet effective means of remote
communication, which is a means of network communication via text messages
between students and teachers in the mode "everyone to all" or "all with all" in real
or delayed time. Traditionally, the forum is implemented as a component of the
informational and educational environment and it is its separate service; you can
also consider the forum as an electronic educational resource that serves to provide
communication activities within the course curriculum and is an integral part of the
e-learning syllabus. In general, the Web forum provides structuring of information,
which greatly facilitates students’ search and access to information, lets draw a
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dividing line between studying discussions from other kinds; it allows to store
information and discussions for a long time, enabling new students to familiarize
themselves with the experience of the past; forum frees the teacher from answering
questions that he answered in the previous training cycle; it gives the participants a
sense of equality in the educational process - both the teacher and the student can
initiate a discussion to discuss issues of interest to them (Holoshchuk,
Dumanskyi, Sierov 2008).
Research has shown that even a small period of study in group mode greatly
enhances the efficiency of distance learning. The development and increasing
access to telecommunication facilities promotes the dissemination of such methods
of distance education that involve working in groups. To date, little has been done
to systematize the possibilities of interpersonal interaction of students in the remote
mode of work. Learning in groups is especially beneficial - it reduces the isolation
of students inherent in distance education and open ways to help students with
instructions and tasks. Learning in groups is a way to overcome the isolation of a
distance student (Riazantseva 2016).
As a medium to work with texts one can use wiki-sites. Wiki is a system that
provides linking text pages with each other and the ability to organize users to
create new ones or to edit existing pages of other people. The benefits of wiki-sites
(for example, wikipedia) consist in a large number of unadapted texts on various
topics, the ability to jointly edit almost any page, with the exception of the main
and official pages, the simplicity of registration and the creation of personal pages
in the wiki system, the creation of a system of "internal" links, the ability to view
the history of changes and return to previous versions of the page. However, the
disadvantage is that several users cannot edit a single page at a time. But this
disadvantage can be turned by a teacher into an additional pedagogical tool for
developing student competences, such as the ability to negotiate, to develop a
unified strategy of action, the ability to work according to guidelines. The
opportunity to discuss articles allows to organize work aimed at developing the
skills of critical thinking, while the structuring of similar articles on topics, the
launching of general categories of articles on wiki-site extends the field of
teacher’s help – aiding students to deeply understand the essence of the concepts
considered, to find the core ideas, analogies, to generalize, draw conceptual
connections.
With the use of e-mail and social services as a means of communicating with
students, it should be noted that the instructor must have excellent skills of
professional written communication. By entering into a dialogue with a person via
email in asynchronous or synchronous mode, participating in various thematic
teleconferences, the teachers, through their written communication, demonstrate
their own level of knowledge, culture, reveal their spiritual world. Thus, the
efficiency of communication, its educational, upbringing and development
potential depends on teachers’ vocabulary scope, literary skills, the ability to
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choose appropriate functional styles, proper language and speech means in
accordance with the requirements of the statement (Riazantseva 2016).
According to K. Gilyarova, within electronic teacher-student communication the
style of their messages is almost the same. Both teachers and students can be
adherents of the literary language, as well as they both can opt for colloquial
register and network jargon. The language of the letters is more likely to correlate
more with the age of the one who writes and the skills of Internet use rather than
with their professional status. Young teachers keep their youthful style while emails of middle-aged and elderly teachers are close in their characteristics to paper
letters. The most annoying excuses in the letters of the students are the absence of
uppercase letters, paragraphs and punctuation, the lack of proper address, greeting
and signature (which at some points leads to anonymity), the absence of an
accompanying letter when sending files or confirmation at receiving, abundance of
spelling mistakes and typos, too many Emoticons (smileys). At the same time, the
use of spoken language and even slang vocabulary does not incite complaints.
Many teachers complained about familiarity and ignorance (Hyliarova 2011).
According to a study held by the European Commission to identify new ways of
obtaining education and training in Europe in 2020-2030, the experts forecast the
following trends:
• open learning through the Internet will become a traditional form of education;
• mobile Internet devices will become the main tools for learning;
• paper books will be replaced by electronic multimedia content;
• multi-user virtual worlds will make physical visits to schools and universities
unnecessary;
• open educational resources will be widely used by all subjects of the educational
process;
• the community will not rely on experts as to the quality of knowledge and
training programs, but will move towards quality knowledge, verified through
Internet resources;
• systems and services will be developed to provide group mutual learning among
interested teachers and students;
• blogs and other multimedia materials posted on the Internet will be recognized as
"legitimate" publications for scientists;
• virtual mobility will break the barriers between national education systems;
• personal learning environments will replace existing virtual learning
environments, etc. (Osvita u Yevropi ).
In this context, it should be noted that the high rates of use of messaging services
and social networks in the modern Ukrainian educational space are reflecting the
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goals of teachers regarding the use of network communication in the educational
process. In particular, based on the analysis of the results of the aforementioned
sociological survey, it has been established that for now more than a third of
teachers of DSTU (35.3%) use network communication tools for individual student
counselling (Fig. 2). At the same time, 30.3% of the interviewed staff of DSTU
noted that they use network communication to check and comment on the tasks
performed. Indeed, e-mail and social networks are the most convenient ICTs to
achieve these goals. Discussion of educational issues, online discussions (we can
assume that it is via Skype, forums, blogs, media channels), unfortunately, are not
yet widely spread, since only 12.6% of teachers are pursuing this goal. At the same
time, 7.6% professors use Internet technologies to attract students for peer-to-peer
evaluation and 5.9% do so to create a network community of educational or
scientific nature.

Figure 2. Goals of network communication in teachers’ communication
Source: Own Work
Today, the role of the teaching staff in organizing the student's educational
activities requires to be reconsidered. Instead of broadcasting educational
information during lectures and consolidating the theoretical knowledge on
practical classes, the teacher's primary task is to organize methodical support for
the student's independent work on the course and to evaluate the results of this
activity. In essence, there is a shift in the role of a teacher from a person who gives
knowledge in the finished form to a consultant who directs the development of the
students’ personality in the proper way for them to obtain effective educational and
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professional results. The teacher is to solve the tasks of professional and personal
development of students in a new working mode of a consultant. Owing to the
possibility of electronic counselling, students not only gain deeper knowledge of
the course, but they also become more motivated to study and more focused to
study this exact course, students develop computer-mediated communicative skills
and skills of independent learning within the taught course. E-Counselling helps to
develop initiative, creative approach to solving communication tasks via e-mail students themselves initiate counselling, offer possible solutions to educational
problems and tasks, as well as to tasks that arise in the process of mediated
communication (Blahovysnaia , 2010).
N. Morze, considering the ways of using ICTs for learning, notes that the teacher
ceases to be the sole source of information for the student. At the same time, the
emphasis shifts from the formation of reproductive skills such as memorization and
reproduction, to the development of analytical skills based on comparison,
synthesis, analysis, evaluation of identified relations, planning of ICT-aided group
interaction (Morze, 2011).
At the same time, triggered by the shortage of class hours, the problem of objective
student assessment gets even worse and the diagnostic function of the teacher gains
paramount importance in organizing the students’ educational activities. Due to the
use of information technologies, the diagnostic function of control and evaluation
of knowledge becomes more complete and more comprehensive as to the
information diagnosed (for example, a review of activity on the website,
calculating the total average score for each student and academic group, etc.). Due
to its technical capabilities, ICTs help to systematize, rank and correlate evaluation
information (for example, the choice of the assessment scale). With the help of
network communication it is possible to organize multiple assessment of learning operational control in tests, remote assessment for distance learning, when the
student responds by e-mail. With the help of email, any student action is boosted,
his mood is supported through encouraging, friendly comments and instructions for
further actions. The interactive dialogue activates educational, cognitive and
speech-thinking activity as a result of multimodal presentation of information.
It should be noted that the practice of using network communication in Ukrainian
universities is gaining in popularity, but the scope of its use depends mainly on the
subjects of learning. Teachers, on one hand, understand the benefits of computer
communication and send e-mails or other messages to students with course
materials and tests, and on the other hand - teachers of humanities consider it a
disadvantage that they cannot always determine the level of students’ mastering a
certain topic or course without personal communication with them in the
classroom. Of course, Skype-communication and video conferencing can help in
this matter; however, not all lecturers can access these tools during their working
hours. In turn, students who, for good reason, did not attend training sessions, use
network communication to get acquainted with the materials that were discussed at
classes, fulfil certain control task, such as an essay or abstract. But, given that
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teachers cannot control the autonomy of this work, computer communication
triggers students’ plagiarism in the network.
In general, characterizing the current state of network communication between the
teacher and the students, let us note that most of the teachers (37.8%) indicate that
the best option for network communication is when students demonstrate initiative
and agree with the teachers on the ways of network communication. In contrast,
29.7% of teachers point out that it is best to offer all students the only means of
communication, as it lets them stay to objective to learning and evaluating the
results of all students without exception. In this case, every fourth teacher prefers
giving students the choice of network communication tools - either with a teacher
individually or in a joint group with all students who are attending a course.

Figure 3. Preferred mode of network communication with students for the
learning purposes
Source: Own Work
Currently, one of the most important pedagogical problems is student passivity in
communication, lack of skills for constructive dialogue with a teacher, inability to
fully demonstrate their abilities and creative initiative. It is highly likely one of the
most relevant and at the same time the most difficult pedagogical tasks to form the
abilities that allow the student to capture non-obvious associations, to produce nonstandard ideas and solve problems. Objectively, such emancipation of thinking may
become possible due to the complex properties of the informational educational
environment, which allows the student, in collaboration with the teacher, to design
an individual educational trajectory, selecting the most suitable training schedule,
information resources, and, finally, teaching methods. Subjectively, the most
important role here is played by the chance of self-expression for everyone, when
the teacher and students do not make hasty conclusions and superficial judgments,
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but open the way for initiative. In an asynchronous environment, by emailing the
teacher or participating in an e-conference, each student, even shy or reserved, has
the opportunity to present his point of view on a problem that runs counter to the
generally accepted. The students’ personal Web pages serve the same purpose,
since they allow the author to demonstrate original thinking in the very conceptual
structure of the page, its content and design (Zakharova 2010).
The success of educational and search-and-productive activities is the main factor
in the personal growth of an active student, who exhibits reflexivity, initiative, a
sense of personal worth and dignity, the ability to self-control, which supports
conscious self-regulation. At the same time, new needs for self-change are
developing. There is a breakdown in the stereotype of the relationship between the
teacher and the student: a teacher shifts away from the rank of mentor or
"omnipotent oracle" and becomes the leader, consultant for the collaborative
activity, while the student, feeling the support and trust of the elder, shows true
interest and initiative in interacting with teacher.
In conclusion, we would like to address the topic of the readiness of teachers and
students to use the means of network communication to communicate with each
other, which is rapidly gaining special significance. The lack of skills to use
modern network computer communications manifests itself in the relative passivity
of participants in the learning process, inability to express their own opinion
accurately and correctly, inability to use modern means of communication for
obtaining consultations and protect the work done in unusual conditions of
interaction. In order to improve the efficiency of interaction between teachers and
students via network communication, subjects of the educational process should
above all be prepared for a very intensive exchange of information through the
channels "teacher - teacher", "teacher - student" and "student - student". The
teacher, in turn, should have a high level of ICT competence and be an internally
well-organized person capable of preparing all the necessary components of the
network course in advance, developing a clear calendar of events during the course
and all types of reporting on the training tasks. The special role of the teacher in
terms of network communication is that he must be able to work with virtual
students, who he might not see, sometimes, even during the entire period of study.
On the one hand, he should actively stimulate and encourage the joint work of
students when performing academic tasks with the help of network technologies,
and on the other hand, actively inform students about their current academic
performance, test results and control tasks with the help of network technologies.

CONCLUSION
Thus, as a result of studying the possibilities of network communication as a way
of improving teacher-student interaction it has been established that the most
common types of network communication used by teachers are the exchange of
messages and social networks. The benefits of email are their anonymity and the
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ease and speed of sending, as well as widespread and affordable means of
communication. The main goals of communication for the teacher are individual
student counselling, evaluation of knowledge and commentary on the tasks
performed. At the same time, teachers’ preferred options of network
communication with the student is when students take initiative and coordinate
with the teachers the ways of network communication in order to provide all
students a single communication means. In general, we can say that network
communication provides free access to course materials, facilitates the
development of communication skills of teachers and students that are
implemented in forums, webinars, chat rooms while discussing educational issues.
It is the most effective means of interactive and delayed counselling for students in
the information society.
The authors see the prospects for further research into issues of ICT use in teaching
in the analysis of the potential of social networks as a means of communication
between teachers and students.
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Abstract: The paper provides some practical notes based on the real experience
and long-term use of the university e-learning portal at the UKF. It summarizes
how teachers use the Moodle and summarizes the steps and gives several
recommendations, which should be led by the university management with the aim
to engage the teachers in implementing new features of LMS Moodle to the
learning process and encouraging students to be more active in the virtual
environment.
Keywords: e-learning, virtual learning environment, Moodle, advanced features.

INTRODUCTION
The paper tries to contribute to the debate about the features, which should be
provided by contemporary LMS to be more useful for all stakeholders. The authors
try to summarize the steps and describe processes, which should be led by the
university management with the aim to engage the teachers in implementing new
features of Moodle to the learning process and encouraging students to be more
active in the virtual environment.
The rest of the paper is as follows. The first section introduces the main
requirements to modern LMS and characterizes the expectations of the LMS
stakeholders. At the same time, it provides a short discussion on how the current
version of LMS Moodle meets the requirements to modern LMSs. The next section
adds some practical notes based on the real experience of the authors and long-term
use of the university e-learning portal at the UKF.
Finally, the discussion section is focused on the issues, which prevents the wider
use of new features of the LMS Moodle and its applications. At the same time, this
section provides several suggestions, which the administrators of the e-learning
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system, as well as management of the university, should implement to utilize the
LMS Moodle features, engage the teachers in implementing new features of
Moodle into their e-learning courses, and encouraging students to be more active in
on-line environment and prepare themselves to the era of MOOCs and lifelong
learning.

1. REQUIREMENTS TO MODERN LMS
The second decade of the 21st century reaches its halfway point, and the
requirements to the modern LMSs have markedly changed in comparison to the
previous decades. Contemporary LMSs should be optimized to provide (Skal ka et
al. 2012; www.canvasl ms.com, 2017):


Self-directed learning



Individual learning paths



Learner-generated multimedia content



Simple and intuitive GUI



Availability anywhere, anytime, with any device



Closer interconnection to the social networks



Targeted tailor-made solutions



Distributed and easily maintainable Cloud solutions



Standardized integration using APIs



Robust learning analytics

These requirements should be a part of the decision process, in which the
university management tries to improve the effectiveness and quality of the
education process. If the management considers the current state of the LMS
Moodle deployment, it should consider not only the range of the provided features,
but also their real use in the e-learning courses, the number of users, who have a
real experience with these features, availability of the best practices and sufficient
support and documentation. Modern LMSs prefer the simplicity and intuitiveness
against features. Therefore, choosing and mainly effective using of LMS is not just
about features. It’s about asking the right questions and getting the right answers.
The following questions can help to consider if the used LMS still provides a
concurrent advantage and is prepared for the rapidly changing e-learning
environment (www.canvaslms.com, 2017):


Is it easy to use?



Does it do what the teachers and students need it to?
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Does it provide easy mobile access?



Is it dependable?



Does it make teachers/admins jobs easier?



Does it save time?



Will it adapt to the institutional needs?



How much can it be characterized as open, customizable, pedagogically
flexible and support?



Does it provide a reliable and modern architecture focused on speed,
availability, security, scalability, and low-risk?

2. LESSON LEARNT FROM THE UKF E-LEARNING PORTAL
The e-learning portal at the UKF has celebrated ten years of its deployment on the
university level. It can be used as an example of the case study, and the results will
be used in the next section, in the discussion about the requirements, which should
modern university e-learning solution should meet in order to satisfy all
stakeholders’ needs.

Figure 1. The number of unique active students and teachers per month
during ten years.
Source: Own Work, edu.ukf.sk
The number of users is the first indicator, which provides the evidence of real use
and usefulness of the e-learning system at the university. Figure 1 shows the
number of unique students’ and teachers’ logins in a given month during the period
of ten years. It follows that about 2000 students have logged in the system each
month during the last six academic years. More interesting results relate to the
number of active teachers. Figure 1 depicts that the number of teachers who use the
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system is slightly increasing. Actually, the number is about 250 teachers each
month during the term. Having considered this, the university is attended by around
8000 students; the regular visit rate of the e-learning portal represents about 25% of
all students and around 30% of all teachers.
These numbers can be considered a solid basis for the discussion about the real
preferences of the LMS Moodle users, their behaviour, and about the steps, which
should be done by the university management and administrators in the near future
considering the above mentioned improvements of the LMS Moodle.
The next statistical data, the overall users’ activity shown in Figure 2 represents
another evidence of rising activity as well as involving stakeholders in e-learning.
Besides the fact, the logging mechanism has changed, it can be assumed, that the
users are more active. These findings are in accordance with the rising number of
unique users.

Figure 2. The overall activity of users during the last ten years.
Source: Own Work, edu.ukf.sk
The age structure of the users of the e-learning portal shown in Figure 3 confirms
another fact that the courses are used in both forms – present and distance form.
Based on this, the students in distance form represent the largest group of users
(33.5%), who visit the e-learning website. This result is also surprising because the
number of students in distance form is continually decreasing and the ratio between
present and distance students is strongly tilted on the side of students in present
form of study.
The distribution of the devices used for connecting to the e-learning portal is
shown in Figure 4. It can be seen, the classical approach using computer highly
dominates. Even though the Moodle mobile is promoted for download directly on
the main page of the portal from its first stable version, its usage is surprisingly
low.
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Figure 3. The age structure of the users of the e-learning portal.
Source: Own Work, Google Analytics

Figure 4. Distribution of devices used for logging in e-learning portal (2007
– 2017)
Source: Own Work, Google Analytics
Figure 5 uncovers the main issue of using Moodle. Even though the Moodle
developers provide more and more sophisticated features focused on collaboration,
interaction, and interactivity, the teachers use the same limited group of resources
and activities, which were available in the system at the beginning.
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The e-learning courses contain mostly resources like files, URLs, webpages, and
books. The assignments, discussion, and quizzes represent the most frequently used
activities. Other activities, which allow wider collaboration or support peer-to-peer
evaluation, like workshops, databases, wikis are not very frequently used.

Figure 5. Distribution of activities and resources in university e-learning
portal (2007 – 2017)
Source: Own work , edu.ukf.sk
A closer look at the statistical data related to the effective using of current
improvements of LMS Moodle confirms the fact that the teachers and/or course
creators have not discovered or used them yet.
The portal provides 1164 courses. The quizzes are available in 351 courses but
used only in 273 of them. 5849 students have a real experience with them.
Teachers of 144 courses use grading.
The learning progress has been allowed by the administrators for several years.
Even though 517 courses have available activity completion tracking, only 37
courses use course completion. Moreover, only seven teachers use an additional
block called completion progress.
New trends, which can be used in e-learning, like gamification (represented by
Badges) or competencies are totally missing. They are not used in any courses.
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3. DISCUSSION AND CONCLUSION
The increasing gap between the LMS Moodle possibilities and a real use at the
university is evident. The list of possible activities and resources and their
meaningful use in courses represent the first issue. No one can deny that LMS
Moodle is packed full of amazing and useful features. However, it is impossible to
use all of them all the time. Many complaints at Moodle regard the fact that despite
its myriad features and capabilities it is often difficult or complicated to use them.
The distribution of different kinds of activities and resources shown in Figure 5
confirms that implementing the activities with more advanced settings remains
challenging for many teachers and course creators. Therefore, the effective use of
these activities requires also the existence of examples of best practices, the
availability of short, but easily repeatable tutorials, as well as changes in teachers’
practical and pedagogical skills.
The LMS should be as easy to use and intuitive as possible because the last thing a
learner or instructor needs is to be confused. Even though a lot of work has been
already done to the better responsibility, navigability, and intuitiveness of the GUI,
the rigid structure of the courses remains one of the main limitations
(https://www.paradisosolutions.com/blog/moodle-shortcomings, 2017).
Considering the previously listed requirements of modern LMSs, LMS Moodle
satisfies most of them. It is dependable and flexible enough for adapting to the
institutional needs. Simultaneously, it provides self-directed learning, creating
individual learning paths, learner-generated multimedia content as well as a robust
collection of APIs. It is available almost anywhere, anytime, with any device
through its native applications.
On the other hand, it lacks several points like missing simple and intuitive GUI and
navigation, closer interconnection to the social networks, limited dashboard
functionality, and flexibility, as well as learning analytics and reporting options. Its
robustness creates an impression that the system is not easy to use, does not meet
the teachers and students need, and does not save time. However, it is true
predominantly at the beginning. As other complex information systems, it requires
time to obtain necessary skills and knowledge to be able to optimise everyday tasks
and save time.
The mitigation of the above mentioned issues can be reached by systematic and
coordinated work of the e-learning portal’s stakeholders. The following lists
provide short recommendations divided into the groups according to the target
audience (Drlík and Skal ka, 2011):
Recommendations for teachers:


Experiment with the activity settings,



Emphasize the role of student in the process of assessment,



Make courses more social,
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Add interactivity to the lectures using Moodle Mobile and Moodle desktop,



Put deadlines to the activities, publish them using calendar and regularly
notify students,



Track students’ progress and motivate students in case of troubles,



Gamify the course using badges, ranking, top list, stealth mode of the
activities,



Talk about the limitations of the system.

Recommendations for administrators:


Inform stakeholders not only about the upgrade of the system but mainly
about new interesting features or improvements,



Emphasize the role of native mobile applications in communication with
courses,



Provide examples of best practices,



Create short tours for beginners (students as well as teachers),



Share short video tutorial from the Moodle website,



Publish regularly some statistical reports or ratings,



Analyse stakeholders’ behaviour in line with the ethical rules and privacy,



Continually improve user’s dashboard,



Provide feedback and support.

Recommendations for university management:


Accept e-learning as a fact or as a tool for obtaining skills necessary for
lifelong learning using MOOCs,



Create a long-term strategy,



Appreciate the stakeholders’ initiatives,



Develop IT infrastructure,



Simplify the process of e-learning course development,



Join institutional networks and share experience and best practices,



Implement e-learning to the internal quality standards.

Considering all previously mentioned positives, it is clear, the LMS Moodle is
amazing for a lot of reasons, not least because it’s open source. It is in continual
evolution, constantly provides new improvements and extensions, and is used all
around the world to deliver e-learning to millions of students.
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Abstract: The thesis focuses on the possibility of solving the problem of using
information technologies in mathematics teaching training for pre-service primary
school teachers which involves teaching mathematics by the means of multimedia
methodical complex of the discipline «Teaching methodology of the educational
branch ”Mathematics”». The structure of multimedia methodical complex is
presented as a constructor of video presentations of lectures, bank of multimedia
materials of laboratory and practical tasks, bank of multimedia materials for
students’ independent work, tests’ bank. The pedagogical experiment proved the
efficiency of the multimedia methodical complex in forming all of the components of
future primary school teachers’ methodical competency in teaching mathematics.
Keywords: methodical competency, informational technologies.

INTRODUCTION
The level of mathematical education determines the economic, social and, above all,
intellectual potential of the society. It is entirely reasonable to have the mathematical
competency in the list of the eight key competences recommended by the European
Parliament and the Council of Europe. Forming pupils' mathematical competency as
a key one must take place at primary school. This fact emphasises the problem of
finding not only effective ways of teaching mathematics to primary school pupils,
but also training of future primary school teachers to implement such a process.
The issue of training for pre-service primary school teachers in teaching mathematics
is the subject matter of research carried out by many leading Ukrainian and Russian
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scientists (O. Bor zenkova, Ya. Haievets, N. Hluzman, O. Komar,
L. Koval, Y. Korol, Ye. Lodat ko, O. Mytnyk, R. Romanyshyn,
S. Skvortsova, etc .), who emphasize the need to form a professional,
in particular, methodical competency. The methodical competency of a teacher
in teaching Mathematics to pupils was studied by I. Akulenko, Ya. Haievets,
A. Kuzminskyi, O. Larionova, A. Liebiedieva, I. Malova, O. Matiash, V. Motorina,
S. Skvortsova, N. Tarasenkova and others, who understand it as an integrative
professional skill of the individual, realized in the theoretical readiness and practical
ability to perform all types of methodical activity, as the ability to solve standard and
problem methodical tasks.
One of the ways to increase the effectiveness of methodical training for pre-service
primary school teachers is to apply information technologies (IT) in the university
educational process. The research conducted by V. Imber, V. Kotkova,
L. Petukhova, O. Spivakovsky, O. Sukhovirsky, V. Chychuk and others is devoted
to this issue. V. Viun, I. Huz, A. Demydenko, M. Shyshlakov, S. Mezhenska,
M. Kalashnikov, S. Ryzhenko and others pay attention to the possibilities of using
multimedia as modern information technologies.
Despite rather thorough presentation in the scientific literature of common
approaches to using IT in pre-service teachers’ training, the spectrum of multimedia
means of teaching is still quite limited, in particular, the issue of their use in the
course of mastering the academic discipline «Teaching methodology of the
educational branch Mathematics» remains unresolved; the components and structure
of the multimedia methodical support of this course are not substantiated.

1. THE THEORY AND PRACTICE OF PRE-SERVICE PRIMARY
SCHOOL TEACHERS’ TRAINING IN USING INFORMATION
TECHNOLOGIES
1.1. Methodical competency in teaching mathematics as the goal and result of
pre-service primary school teachers’ training
In our study, based on the definition of S. Skvortsova and Ya. Gaieves
(Skvortsova, 2013) we interpret the methodical competency of a primary school
teacher in teaching mathematics to students as a system of personal formation,
reflected in the ability to organize and conduct the process of teaching mathematics
to pupils of the grades 1-4 at the level of modern requirements, the ability to solve
methodical issues successfully, based on theoretical and practical readiness to teach
the subject.
We understand the complex of components – competencies of the lower order:
normative, variative, special-methodical, technological, design-modelling, control
and evaluation in the structure of the methodical competency of future teachers in
teaching mathematics to primary school pupils (Skvor tsova , 2015).
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The normative component of the teacher's methodical competency in the field of
teaching the subject is prevalent among the others and is shown as the ability to
realize the goals and objectives of the subject training, regulated by the State
Standard of Basic Primary Education and the program based on the readiness of a
teacher to use the normative documents.
Variable competency of a teacher means the readiness of a teacher to work with any
learning and teaching set; the ability to choose the most effective learning and
teaching set for achieving the goals and objectives of teaching a certain subject,
approved by the State Standard and the curriculum.
Special methodical competency is characterized as the ability to form pupils’ all the
elements of the content of the subject, based on the theoretical and practical readiness
to teach pupils any program issues.
The activity of a teacher involves constant monitoring of the quality of education,
therefore, the control and evaluation competency is identified, it is in the readiness
of a teacher to implement the criteria of assessing the academic achievements of
pupils and the ability to assess the educational achievements of pupils adequately.
Qualitative Mathematics teaching is impossible without the introduction of modern
educational technologies, innovative approaches to the study of certain issues of the
course, advanced pedagogical experience, therefore the technological component is
based on the knowledge of modern educational technologies, innovative methodical
approaches, advanced pedagogical experience, and the ability to apply them.
The normative, variative, special-methodical, control and evaluation and
technological components of methodical competency serve as the basis of designing
the systems of lessons and individual lessons, during which they realize a certain
goal and tasks, they find appropriate means, methods, forms of organization and
teaching methods. The design and modelling component of the teacher's methodical
competency is the ability of a teacher to design the process of teaching a subject
during the school year, to design lessons for different teaching sets, in accordance
with modern requirements, the ability to model the activities of a teacher and the
activities of pupils at each stage of the lesson, aimed at achieving educational
outcomes.
We emphasize that each of the components of methodical competency has its
complex structure and contains the motivational-value, cognitive, activity and
reflexivity-building components.
1.2. The course «Teaching methodology of the educational branch
Mathematics» and its methodical support
Training pre-service primary school teachers in teaching mathematics is understood
by us as one of the aspects of the general system of training, namely, as the process
of methodical training, which is carried out, in particular, during pupils’ mastering
of the discipline «Teaching methodology of the educational branch Mathematics» ,
its purpose is to form pre-service teachers’ methodical competency.

422

Svetlana Skvortsova, Marina Haran

The clarification of the status of the training of pre-service teachers in teaching
mathematics, carried out by us within the framework of the conducted experiment
by studying the normative programs of the discipline «Teaching methodology of the
educational branch Mathematics» at 12 universities of Ukraine, testifies to
differences in the distribution of the academic load for classroom and independent
work even for the same total academic hours for mastering the discipline; in the
number of lectures and practical / laboratory classes as in the whole course, as well
as in separate content modules; in the content of the discipline and its distribution by
modules.
Paying attention to the autonomy in the activities of the university, the content may
vary, the university has the right to license and approve at the Ministry of Education
and Science of Ukraine its standard, which allows certain differences in the content
of the course at various universities. However, the content of the discipline should
reflect the content of the educational branch "Mathematics" in accordance with the
State Standard of Primary Education clearly, therefore it is essential that there is an
invariant core that provides the formation of general competencies and special
professional competencies, including methodical competency.
As a result of the study dealing with the analysis of the branch standard of the
specialty 6.010100 "Primary Education" of the direction of training 0101
"Pedagogical Education" and the State Standard of primary general education, the
rational content of this discipline is proved (Skvort sova , 2015). It includes the
following sections: 1) "General questions of the methodology of teaching
mathematics at primary school"; 2) "Modern lesson of mathematics at primary
school: a technological approach"; 3) "Method of training content lines: numbers,
actions with numbers; quantities; mathematical expressions, equations and
inequalities; plot tasks; spatial relationships, geometric shapes". This content meets
the requirements of the Branch Standard, reflects the content of the educational
branch "Mathematics" of the State Standard of Primary General Education and the
curriculum of mathematics for grades 1-4, and is aimed at forming all the
components of methodical competency of pre-service primary school teachers in the
teaching of mathematics, although it may be structured in content modules
differently.
1.3. Using multimedia in the process of studying the course «Teaching
methodology of the educational branch Mathematics»
It has been scientifically proved that using IT is an effective means of activating
educational and cognitive activity of students in the educational process of higher
education institutions (Heba, 2009). In the context of our study, we understand
training for pre-service primary school teachers in for teaching mathematics with the
use of IT is the process of methodical training, which is carried out when students
study the discipline «Teaching methodology of the educational branch
Mathematics» with the appropriate use of IT. Information technologies, which
involves integrating audiovisual information in a computer system in various forms
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and using it in the form of an interactive dialogue with the possibility of choosing
the line of development of the given plot or situation, is understood by us as
multimedia (Kostolányová , 2009).
To find out about the possibilities of using multimedia in the teaching process
«Teaching methodology of the educational branch Mathematics» and the relevance
of creating multimedia provision of this discipline, within the framework of the
ascertained experiment (2012-2014), 20 questionnaires were distributed as part of
the survey conducted among the teachers of this discipline (Skvortsova, 2016).
As a result of processing the responses to the questionnaires, it was found that all the
teachers of this discipline (100% of the respondents), without exception, feel the
need to use information technologies during teaching pre-service primary school
teachers to teach mathematics. Thus, most teachers are convinced of the expediency
of using information technologies during lectures (95%) and practical classes (95%),
control measures (80%), independent work (70%). Significantly fewer respondents
(40%) see the need for information technologies to be used during laboratory studies,
which may be due to the lack of planning of this type of training in the higher
education programs of the educational discipline of TMEBM. Despite the teachers'
awareness of the necessity and expediency of using information technologies in the
process of teaching TMEBM, only 20% of them confirm that they always use them
during in-class work, 55% of the respondents do this quite often, 25% – sometimes.
In our opinion, this is due primarily to the fact that not all teachers understand the
possibilities of using information technologies during classroom work for students
to master this discipline completely. So, 90% of the respondents consider
information technologies as a means of video demonstration of a lesson; as the means
of presenting academic content in the structured form – 80% of the teachers; as the
means of demonstration of videos of reasoning of real students in the classroom –
only 45% of those who answered; as the means of work with electronic versions of
current textbooks on mathematics – 35%, with electronic versions of normative
documents – 30%; as the way of presenting task–resolution entries using animations
– 30% of the respondents.
Almost all teachers of the methods of teaching mathematics (95%) have confirmed
that they use information tools to ensure the independent work of students of the
discipline. Most of them consider it expedient to use electronic documents (60%);
Internet sites (60%); audio video files (60%); E-books (55%) for that. A much
smaller proportion of methodologists seek to apply distance courses (40%);
curriculum (35%); electronic test systems (30%); interactive tutorials (25%). In our
opinion, these indicators are primarily related to the absence or limited access to such
facilities.
Regarding the use of information technologies during monitoring activities, it should
be noted that although most teachers (95%) use testing among other forms of control,
not all do resort to computer tests to assess the academic achievement of students in
the studied discipline. Thus, the results of the questionnaire showed that only 10%
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of the teachers, while conducting a survey in a test form, always use computer tests;
20% of the respondents indicated that they often conduct tests in a computerized
form; 50% of the respondents confirmed that they sometimes use computer tests to
assess the academic achievements of students in the discipline TMEBM; 20% –
never practice this form of control. However, the majority of teachers are convinced
that computer tests will enable the process of training students for practical classes,
and the teacher – to control its level effectively among students, which in its turn
will reduce the number of students who appear on a practical lesson without proper
training.
All the teachers who participated in the survey (100%) agreed to use presentations
during classes as part of TMEBM. The results of the conducted survey indicate that
teachers already demonstrate presentations of lectures, teaching TMEBM (80% of
the respondents); however, the majority does not do that regularly – only 20% of the
respondents confirm that they always use presentations during lectures. Despite
using presentations of lectures by the majority of lecturers, according to the results
of the questionnaire, the presentations are the title slide with the theme (100%);
lecture plan (100%); problem issues (70%); literature (85%); the main content of the
topic in the form of abstracts (65%) or in full measure (5%); reflection (50%). Quite
often, teachers include in their presentations video extracts of mathematics lessons
taught at primary school (65%); fragments from the current mathematics textbooks
(60%); fragments of normative documents (55%); examples of done task solutions
(55%). Significantly, fewer teachers of methods of teaching mathematics use visual
means in presentation (40%) or visual means, with simulation of work using
animation effects, with a dynamic demonstration (25%); examples of the teacher's
work on individual tasks with visual fixing of the steps of the teacher (40%) or
examples of solving tasks that are deployed in animation dynamically (15%); real
pupils' pictures at mathematics lessons (30%). This, in our opinion, is not very
optimal using possibilities of presentations during lectures, first of all due to the fact
that most of the teachers do not have enough knowledge about the program
«Microsoft Power Point» for their creating (this program, according to the results of
the survey, is used by 100% of the respondents to create, view and demonstrate
presentations). So, only 30% of the teachers have thorough knowledge of the
program; the rest use only the basics of «Microsoft Power Point»: they use templates
(65%); add texts to slides (75%); add tables, graphs, charts (65%); adjust the
animation of the transition between slides (50%); adjust the animation of the text
(45%); add and format images (45%); add hyperlinks and controls (45%); use
SmartArt objects (40%); add video and sound (35%); apply animation effects in the
records of solutions (35%). Most teachers cannot customize animation on
presentation slides, but they consider animation effects that illustrate actions with
visibility, or the process of solving tasks that significantly increase the rate of
lectures, visualize its content, facilitate better understanding of the information by
students (Smyrnova -Tr ybulska, 2012). In addition, it is concluded that those
teachers who already use presentations at TMEBM lectures mainly created them on
their own and submitted the main theses of the lecture on the presentation slides, but
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did not use the means of structuring the theoretical material (tables, flowcharts,
"SmartArt" objects, etc.), although 90% of the teachers agreed that the structuring of
educational material in schematic form facilitates students' perception and
comprehension of educational information significantly.
The problem of using presentations at practical and laboratory classes is open,
despite the fact that most of the training time for these studies should be planned to
imitate the teacher professional work and analysis. Instead, information technologies
allow at practical / laboratory classes in terms of classroom to watch video of the
best lessons in mathematics or their fragments for analysis of the teacher’s activity,
clarifying goals of pedagogical influences, used by him at certain stages of the
lesson, finally, selecting the most attractive educational strategy of organizing a
mathematics lesson and organizing communication with pupils. 80% of the
interviewed teachers use in the process of teaching TMEBM video materials (video
recordings of fragments of mathematics lessons). Only 10% of the respondents
confirmed that already have all the necessary video lessons in mathematics, and the
rest (90% of the teachers) would like to have a bank of video to improve mastery of
the discipline TMEBM (images of individual phases of lessons, use of learning
technologies in the mathematics lessons, forms of work or individual methodical
approaches, etc.).
As a result of analysis of the responses of teachers to questions about the use of
lecture presentations, use of the bank of video lessons, electronic textbooks, etc., we
found that only 30% of the teachers are satisfied with their own multimedia software
of the discipline TMEBM, 20% – partially satisfied and 50% of the respondents are
not satisfied with the available multimedia courseware. Most of the teachers (85%)
expressed the wish to have an electronic educational and methodical discipline, only
10% of those polled already have it, 5% have not been determined yet, their wish
will depend on the quality of the product. Most teachers would like to have a part of
multimedia software: presentation slides of lectures with animation, with the
possibility of independent design of lectures (presentations, lectures designer; 85%);
a bank of multimedia materials for practical classes (85%); video recording of real
math lessons (80%); computer tests (80%); presentations of practical classes (75%);
electronic teaching sets (60%); electronic textbooks on the methodology of teaching
mathematics (55%); video lectures or presentations of lectures with audio (55%);
Legal documents in electronic form (50%); Electronic textbooks on mathematics 1
– 4 grades (40%); 5% want to have other materials for control. Therefore, the
analysis of questionnaires and interviews with teachers of the discipline TMEBM
can be summarized by stating that efficient organizing the training process with the
discipline TMEBM now is impossible without the use of educational means,
developed on the basis of information technologies (Smyrnova -Tr ybulska,
2016).
The analysis of the ascertained experiment became the grounds for separation of
components of multimedia software of the discipline «Teaching methodology of the
educational branch Mathematics» and allow one to determine its components: the
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designer of multimedia presentations, lectures (created with the help of the program
MS PowerPoint) with a possibility of choosing individual slides by the teacher and
creating own lecture presentation on their basis; bank of multimedia materials for
practical / laboratory work (videos, electronic versions of textbooks, regulations,
manuals for teachers, etc.); bank of multimedia software for independent work of
students (electronic textbooks, video presentations of lectures, online resources,
etc.); test bank (created in Moodle). All these elements form the media and
methodical complex of the discipline «Teaching methodology of the educational
branch Mathematics» (hereinafter – MMC) (Skvortsova, 2016).

2. THE MULTIMEDIA METHODICAL COMPLEX AS THE MEANS
OF TEACHING THE DISCIPLINE «TEACHING METHODOLOGY
OF THE EDUCATIONAL BRANCH MATHEMATICS »
2.1. General requirements for the multimedia methodical complex of
educational discipline «Teaching methodology of the educational branch
Mathematics »
Understanding the fact that the MMC should perform the function of facilitating the
perception, comprehension and memorization of educational information by
students, should have an effective influence on the formation of methodical
competency and should be organized in a special way, we have identified a number
of general requirements – psychological, didactic, methodical, organizational
(Skvortsova, 2016).
We understand the psychological requirements to the MMC as the requirements for
the design of its components in accordance with the psychological patterns of
educational knowledge and age characteristics changes of students’ cognitive
processes: taking into account the structure of educational and cognitive activity,
adaptability and emotional saturation of education.
Didactic requirements for the MMС contain requirements to the detailed content of
multimedia means, which is manifested in the features of the structure of individual
components of the complex, and the requirement for the methods of organizing the
educational and cognitive activities of students: competency orientation, scientific,
systematic and consistent, accessibility, visualization and presentation, professional
orientation, interactivity , ensuring conscious getting of knowledge, activity and
independence of students.
The methodical requirements for the MMC provide consideration in the detailed
content of the specifics and features of the educational discipline, its conceptual
apparatus, methods and regularities of its knowledge: the focus on the formation of
individual components of methodical competency, quasi-professional activity.
We understand the organizational requirements for the MMC as the requirements to
organizing the structure of the complex, revealing the peculiarities of the ordering of
its components and the structural features of each of them, and are manifested in
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ensuring the completeness of the discipline teaching cycle, the hierarchy of the
structure of the complex, the variability of the forms of presentation of educational
information; requirements to organization of the work with the MMC, providing for
the provision of instructions and equipment.
The main means by which students are acquainted with the content of the discipline
«Teaching methodology of the educational branch Mathematics» are multimedia
presentations of lectures. According to this, we specify the general requirements for
the MMC (taking into account psychological peculiarities of perception, awareness
and memorization of educational material by students in accordance with their
training, age and even gender characteristics), the requirements for the structure and
content of presentation slides, use of fonts, colours are formulated, etc., as well as
requirements for the visual and sound series, text, design and navigation.
2.2. The structure of the multimedia methodical complex of the educational
discipline «Teaching methodology of the educational branch Mathematics»
The components and structure of the MMC are given in Figure 1. The complex has
a two-tier structure: the multimedia support is structured in accordance with the
organizational forms of training and in accordance with the appropriate content of
the discipline. Each of the elements which is a part of the MMC promotes the
formation of methodical competency in general or its individual components (Figure
2) (Haran, 2016).
The constructor of presentation of lectures – the catalogue of files structured
according to the three thematic sections in accordance with the reasoned content of
this discipline is given for multimedia support of lectures on the discipline «Teaching
methodology of the educational branch Mathematics» in the MMC.
The constructor of presentations of lectures is a clear hierarchical structure, in which
the levels of the lower order are separate presentations, detailing the content of the
subject and can be used by the teachers to create their own multimedia presentations
of lectures.
We understand the multimedia presentation of the lecture on the discipline
«Teaching methodology of the educational branch Mathematics» as the presentation
in which the educational content is presented in structured form; methodical
approaches are illustrated with the help of using colour and animation effects; the
method of work on certain mathematical issues is given by the means of dynamic
deployment of the solution; the natural visuality is replaced by electronic and the
technique of work with it is demonstrated with the help of animation effects;
hyperlinks to electronic versions of normative documents and mathematics
textbooks of primary school, to video fragments of real mathematics lessons at
primary school, illustrating an appropriate element of educational content (the
structure of the lesson, teaching technologies, etc.), as well as video fragments with
the arguments of pupils demonstrating the ways to calculate, work on tasks, etc.
(Skvortsova, 2016).
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To organize a lecture, a teacher can use the multimedia presentation of the lecture
offered in the presentation designer for each topic in the completed form, or select a
question from the proposed list and the necessary slides to create his own
presentation. The method of organizing the lecture using the presentation designer is
presented as a step-by-step arrangement and demonstrated on specific examples of
guidance papers of lectures.
The multimedia materials bank for practical / laboratory classes on the discipline
«Teaching methodology of the educational branch Mathematics» is provided for
multimedia support of practical and laboratory classes the MMC, it is understood as
a set of files containing the following blocks: video materials; textbooks; normative
provision of the educational branch "Mathematics"; multimedia presentations. Each
block can be used by a teacher for multimedia support for a particular stage of
practical or laboratory work or included in a presentation that will be used during the
class (Skvortsova , 2016). The methodology of organizing practical and laboratory
classes is illustrated by examples of methodical developments of these
organizational forms of study.
The bank of multimedia materials for independent work of students is the expanded
bank of multimedia materials for practical / laboratory classes, including such
blocks: textbooks and teaching and methodical manuals on the discipline «Teaching
methodology of the educational branch Mathematics»; video presentations, video
records of comments on specific questions of the Math program for the 1-4 grades,
etc (Skvortsova, 2016). Bank materials can be used by students for preparation for
training sessions and control activities, as well as for the self-mastering of the content
of the topic.
The MMC has the bank of test tasks in order to provide control measures, it contains
a set of test tasks on specific topics of discipline, sorted by categories according to
the given above appropriate content of the discipline «Teaching methodology of the
educational branch Mathematics» (Skvortsova, 2016). Using this bank, a teacher
can create the necessary test for a certain course topic by selecting questions from
the proposed list and choosing the settings for the duration of the test, the method of
evaluation, etc.
The methodical recommendations for using the materials of the complex by the
teachers of the academic discipline (Haran, 2016) is created in order to regulate the
organization of work with the MMC. The recommendations contain guidelines for
the activities of the teacher to create his own presentation of the lecture with the help
of the designer of presentations of lectures, the development of a practical /
laboratory class using the bank of multimedia materials and the bank of test tasks;
description of the opportunities provided to students in case of using the bank of
multimedia materials for their independent work.
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Calendarthematic
planning

Teaching and
methodic
manual

TMEBM
textbooks

Final control

Bank of testing tasks

Control measures

Current control
TMEBM
teaching and
methodic
manuals

Test tasks

Content MTEBM
Section 1. General questions of the
methodology of teaching Mathematics at
primary school.
Section 2. Modern Mathematics Lesson at
primary school: technological approach.
Section 3. Methods of teaching content lines
(hereinafter - CL).
3.1. Methods of actualization and
systematization of knowledge of first graders
at the beginning of the school year.
3.2. Methods of teaching CL "Numbers,
operations with numbers."
3.2.1. Methods for numbering the numbers of
the first ten.
3.2.2. Methods of forming computational
skills of addition and subtraction within 10.
3.2.3. Methodology for numbering the
numbers of the first hundred.
3.2.4. Methods of forming computational
skills of addition and subtraction within 100
without passing through digit.
3.2.5. Methods of forming computational
skills of addition and subtraction within 20
with passing through digit.
3.2.7 Methods of forming computing skills
of addition and subtraction within 100 with a
passing the digit.
3.2.8. Methods of forming computing skills
of table multiplication and division.
3.2.9. Methods of teaching numbering of
numbers in the "Thousand" concentrator.
3.2.10. Methods of forming computing skills
of addition and subtraction within 1000.
3.2.11. Methods of forming computational
skills of extra-multiplication and division.
3.2.12. Methods of teaching the numbering
of multi-digit numbers.
3.2.13. Methods of formation of
computational skills in the "Multi-digit
numbers" concentrator.
3.2.14. Methods of forming the concept of
parts of value.
3.2.15. Methods of formation of the concept
of fraction.
3.3. Methods of teaching CL "Value".
3.4. Methods of teaching CL "Mathematical
expressions, equations and inequalities".
3.4.1. Algebraic material in the course of
primary school mathematics.
3.5. Methods of teaching CL "Plot tasks".
3.5.1. Methods of forming skills for solving
simple tasks at the 1 st form.
3.5.2. Methods of forming skills for solving
simple tasks at the 2nd form.
3.5.3. Methods of familiarization with the
concept of "compiled task".
3.5.4. Methods of forming skills for solving
simple tasks at the 3rd and 4th forms.
3.5.5. Methods of forming skills for solving
complex tasks at the 3rd form.
3.5.6. Methods of forming skills for solving
tasks in finding 4th proportional.
3.5.7. Methods of forming skills for solving
tasks in double-sum up to one
3.5.8. Methods of forming skills for solving
tasks on proportional division.
3.5.9. Methods of forming skills for solving
tasks for joint work.
3.5.10. Methods of forming skills for
solving tasks about motion.
3.6. Methods of teaching CL "Spaсial
relations, Geometric figures".
3.6.1. Methods of teaching elements of
Geometry in the course of primary school
Mathematics.

Figure 1. The structure of the multimedia methodical complex on the discipline
«Teaching methodology of the educational branch Mathematics» (TMEBM)
Source: Own work
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Figure 2. Scheme of the methodical provision of the process of forming
methodical competency of future teachers of primary school in the discipline
«Teaching methodology of the educational branch Mathematics» (TMEBM)
Source: Own work
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3. EXPERIMENTAL TEACHING OF THE COURSE «TEACHING
METHODOLOGY
OF
THE
EDUCATIONAL
BRANCH
MATHEMATICS WITH USING THE MULTIMEDIA METHODICAL
COMPLEX
Experimental efficiency testing of the developed multimedia methodical complex
for the training of future primary school teachers in mathematics teaching was
carried out from 2012 to 2016 in the process of the pedagogical experiment that was
implemented in three stages.
At the ascertained stages of the experiment (2012-2014), the Branch Standard
analysis was conducted. Also normative programs of the discipline «Methodology
of teaching of the educational branch Mathematics» at higher educational
establishments of Ukraine that train pre-service primary school teachers was
conducted; the methodical support of this educational discipline available in Ukraine
was analysed; the questionnaire for the lectures of the course «Teaching
methodology of the educational branch Mathematics» in the higher educational
establishments of Ukraine was conducted with the aim to determine the condition of
the usage of multimedia facilities in the training practice.
The search stage of the pedagogical experiment, the purpose of which was to develop
the MMC and the methods of its usage, lasted during 2012-2014. At this stage, the
components and the structure of the multimedia support of the educational discipline
were specified; the requirements that the MMC of this discipline is up to quality,
were determined; according to the specified requirements, the MMC was developed;
the method of usage of the MMC individual components was proved.
The efficiency checking of the usage of the developed MMC took place in the
process of methodical training for pre-service primary school teachers in
mathematics teaching. It was carried out during the forming stage of the experiment,
that lasted during the academic years 2014-2015, 2015-2016.
The uncovering of efficiency of the MMC in the training process of pre-service
primary school teachers included: the conducting of student incoming diagnosis to
form control and experimental samples; statistical grounding of the samples; the
development of criterial-level study instrument; to determine how to divide students
according to the levels of formation of certain criteria (motivational, content and
operational-activity) components of the methodical competency; the comparison of
student distributions of experimental and control samples; the statistical grounding
of differences in distributions.
Experimental verification of the efficiency of the usage of the developed multimedia
methodical complex and its work methods took place while students are obtaining
the specialty 013 Primary education of the educational discipline «Teaching
methodology of the educational branch «Mathematics»».
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325 students participated in the experiment: 154 students were in the experimental
group (students of the K. D. Ushynskyi South Ukrainian National Pedagogical
University and Kherson State University) and 171 students were in the control group
(students of the V. V. Sukhomlynskyi Nikolayev National University and
the P. Tychyna Uman National Pedagogical University).
During the forming experiment, the MMC TMEBM was used in the educational
process of the EG according to the methodical recommendations. In particular,
during the lectures teachers of TMEBM used the materials of the construction of
lectures’ presentations. During practical and laboratory classes the materials of the
bank of multimedia materials for practical / laboratory classes were used. In the
process of independent work of students, the teachers offered them materials of the
bank of the multimedia materials for maintenance of their independent work.
Students were offered training and control tests for checking and self-testing the
knowledge, developed on the basis of the test bank materials. In CG, the training for
students in teaching mathematics was traditional without the introduction of the
information technologies.
The efficiency of pilot testing is evaluated according to motivational, content and
operational-activity criteria in accordance with the following exponents: aspiration,
knowledge and skills that correspond to the components of the methodical
competence of the primary school teacher in mathematics teaching. The differences
in the performance of exponents (by the persistence of aspirations, the fullness and
generality of methodical knowledge, by the awareness of methodical skills of
students, etc.) are put to the basis of the characteristics of the levels of the methodical
competency formation of primary school teachers - low, medium, sufficient and
high. The low level testifies to the existence of a discrepancy between the
development of methodical competency and the requirements of methodical activity;
the medium level of methodical competency allows the teacher to perform
professional functions only partially according to the examples of methodical
activity that he has; the sufficient level testifies that the primary school teacher has
the ability to carry out methodical activity and achieve the intended purposes of
teaching and developing of students; the high level provides that the teacher has a
creative approach to mathematics teaching to pupils, the ability to create innovative
methodical approaches and his proprietary technology.
After the experimental study had been finished, the student survey was conducted in
order to determine the level of methodical competency formation according to
motivational criterion. The survey has shown the increase of the corresponding
indicators of the experimental sample compared with the control sample. This
testifies to the existence of the positive influence of the application of the developed
MMC on the formation of all components of the methodical competency (based on
the motivational criterion). The differences in distributions were confirmed by the
statistical processing according to Fischer's criterion. In addition, students of the
experimental groups have demonstrated a stable desire to use IT in the process of
their own pedagogical activities.
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In order to identify the level of the formation of methodical competency under the
content and operational-activity criteria, the testing was carried out. The test tasks
were aimed to diagnose all the components of methodical competency: normative,
variative, special-methodical, technological, design-modelling and controlevaluation. The formation level of each of these components was higher in the
experimental group than in the control group. The summarized results of diagnostic
tasks performing (Figure 3) testify that the developed MMC has a positive influence
on the level of the methodical competence formation. The absence of high level of
the methodical competence formation is quite logical, since this level involves a
creative approach to mathematics teaching to pupils and the ability to create
innovative methodical approaches. Therefore, it can only be achieved by some
teachers in the process of professional development.

Figure 3. Distribution of students of the experimental and control groups
according to the levels of the methodical competency formation
Source: Own work
As a result of the statistical justification of differences in student distributions,
according to the Pearson criteria (χ2), the value 2exp = 17,77, was obtained, while
χ2cr = 5,99. Thus, 2exp > 2cr, this indicates that there are statistically significant
differences in the respondents’ distribution in the control and experimental samples
(Haran, 2016).
Thus, there are grounds to conclude that the statistical differences are valid as to the
distribution of students of the experimental and control groups according to the
levels of the methodical competency formation. The mentioned above gives us the
possibility to confirm that these differences are the result of the MMC introduction
in experimental groups and it proves the hypothesis of our research.
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CONCLUSION
The efficiency of acquisition of the discipline content «Teaching methodology of the
educational branch Mathematics» by students is provided through the escalation of
the educational process, the presentation of information in various forms and the use
of information in the form of interactive dialogue, that is provided through
multimedia means of teaching. As part of the multimedia methodical complex of
educational discipline, the presence of the presentation designer of lectures is
provided; the bank of multimedia materials for practical / laboratory classes (video
records of mathematics lessons, electronic versions of current mathematics
textbooks for grades 1-4, the normative documents for primary education, the
methodical aids for teachers, etc.); the bank of multimedia materials to provide
students with self-guided work (video records of lessons, electronic versions of
current mathematics textbooks for grades 1-4, the normative documents for primary
education, the methodical aids for teachers, electronic textbooks and manuals for
students, video records of lecture presentations, video records of comments on
specific aspects of the program, links to the resources on the Internet etc.); the bank
of test tasks.
The multimedia methodical complex of educational discipline «Teaching
methodology of the educational branch Mathematics» satisfies the set of
requirements: psychological, didactic, methodical and organizational ones. The
observation of these requirements enables the effective formation of methodical
competence of future primary school teachers in mathematics teaching with means
of multimedia.
The two-level structure of the multimedia methodical complex is offered: according
to the content of the educational subject (under three sections, and there are units in
every section that contain separate topics and these topics are developed through the
system of questions) and according to forms of organization of the educational
process (lectures, practical / laboratory classes, student self-guided work).
As a result of conducting the formative experiment, during which the multimedia
methodical complex of educational discipline «Teaching methodology of the
educational branch Mathematics» was introduced and as well as the method of its
usage, the statistically significant changes in the levels of formation of methodical
competence of pre-service teachers in Mathematics teaching were recorded in the
experimental groups. It has also been found out that students of experimental groups
have more opportunities to use IT in Mathematics teaching to pupils and show the
steady aspiration to do that. According to the analysis of the experimental data
obtained, the conclusion on the efficiency of the developed multimedia methodical
complex for future primary school teachers in Mathematical teaching was made.
The conducted research does not cover all aspects of the problem of using IT in the
process of pre-service primary school teachers’ training in mathematics teaching to
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pupils. The perspectives of further research may deal with the improvement of the
multimedia methodical complex of the educational discipline «Teaching
methodology of the educational branch Mathematics» due to the improvement and
development of its components.
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THE APPLICATION OF COMPUTATIONAL TOOLS
OF IT IN MATHEMATICAL TASKS
Dana Országhová
Slovak University of Agriculture in Nitra,
Tr. A. Hlinku 2, 949 76 Nitra, Slovak Republic,
dana.orszaghova@uniag.sk
Abstract: Changes in university education are caused, among others, by
integrating tools of information technology into the teaching and self-study of
mathematics. In the paper we present some samples of applying graphical and
computational tools in mathematics. We focused on the graphical interpretation of
the definite integral of a function with one variable via free computational
software. By method of two-sample t-test we have verified the statistical hypothesis
about the significant differences between the assessment results of compulsory
study subjects Mathematics IA and Mathematics IB in the bachelor economics
study programs. Based on the obtained results, there is a statistically significant
difference between the exam results in the evaluated study subjects.
Keywords: mathematics tasks, application of information technology, knowledge
level, exam grades, statistical hypothesis testing.

INTRODUCTION
The engineering education is performing in the era of globalization and the
important question is how to educate students of engineer study programs to be
successful in the changing world and to cope with the different aspects of
information explosion. In the competitors' fight it is possible to be winner with
permanent innovations and high quality production.
Now that the issue of integrating technological tools into the teaching and learning
of mathematics has become urgent, one can wonder what the existing theoretical
perspectives have to offer. Can they be applied to this new context? Technological
devices have become smaller and handheld devices such as graphing and symbolic
calculators are widespread. Communication has become a more integrated part of
technology use: software can be distributed using the Internet, and students can
work, collaborate, and communicate with peers and teachers in digital learning
environments (Drij vers et al., 2009).
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The current time is considered as information age in which the conditions, content
and methods of education change significantly. Information technology (IT) as an
important phenomenon of the information society has become part of university
education and its tools are used in a variety of ways. Teachers of mathematics use
IT tools to promote active participation of students in education, to create
electronic learning resources, to create assignments, to verify the correctness of the
solution, or for graphical interpretation of tasks. Students can apply IT tools in
solving exercises, during seminar work and projects, or in an individual
mathematics study during the exam preparation.
A critical part of students' development and persistence as engineers is their
acquisition of a professional identity. Prior research indicates that science,
technology, engineering, and math (STEM) students tend to over calibrate their
level of professional identity (Villanueva and Nadelson, 2017).
The part of the creation of an information society is education with new qualities
and modern methods, including the use of multimedia and virtual elements in
education (Országhová et al., 2010). One component of the work of university
teachers of mathematics is the implementation of modern methods in the study
system and the creation of electronic courses in mathematics (Gregáňová, 2009).
E-learning courses as a practical application of new educational approaches and
methods provide opportunities for the application of the specific requirements of
individual subjects (Országhová, 2009).
When searching for free software, we found interesting information for students on
a website (For Students - Calculators on the Web) with direct links to calculators
that can be used by students to check the correctness of the result after the
calculation, e.g.:
1. Function calculator (calculates function derivation, Taylor polynomial, iterations
and displays function graph).
2. Matrix calculator (for a given matrix, it calculates the inverse matrix, its
determinant and simple expressions).
3. Matrix multiplier (calculates matrix product).
4. Linear solver (solves a system of linear algebraic equations).
5. Solucia (solves differential equations).
6. Alcula (counts linear and quadratic regression).
An important goal of education is to provide students with the latest knowledge via
modern methods, including e-learning through information technology. E-learning
in education can take many forms and thus perfectly adapt to the needs of
individual students, groups and organizations. As it is known, learning can be
referred to as the blended if about 50 per cent of the learning interaction is
mediated by ICT (Sekret and Hrubý, 2013). Blended learning is connecting the
traditional way of education with the multimedia assisted learning. The "mobile"
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learning, especially mobile learning involving mobile telephony, is seen as
becoming a new sector of education and training.
The result of mathematics study is the mastering of mathematical methods and
procedures that students will use to solve economic questions from practice. This
area includes various analytical tasks such as market conditions that are important
for enterprises for the involvement in international business (Mura et al., 2012),
the analysis of consumer opinions and preferences when buying food products
(Vietoris et al., 2016), the creation of appropriate production and consumption
models; the accounting and fiscal issues related to agricultural land in the case of
the Slovak Republic (Krajčírová et al., 2016), and so on.

1. MATHEMATICS TOPICS IN ECONOMICS STUDY PROGRAMS
The content of compulsory subjects in mathematics at the Faculty of Economics
and Management of the Slovak University of Agriculture (SUA) in Nitra is
underlying the main aim – to teach the students basic knowledge of higher
mathematics and to point out the possibilities of the application of the
mathematical apparatus in professional subjects and in practice. Mathematics also
develops logical thinking, which is necessary when solving the different situations
and problems in the professional or private life.
In Table 1 we summed up the thematic units of mathematics subjects taught at the
Faculty of Economics and Management. Study subjects Mathematics IA and
Mathematics IB are obligatory and students have to take the exam. The evaluation
system includes: a partial test during the semester, a seminar project and an exam
test. Students are expected to have prepared printed literature for individual study
and electronic educational courses created in LMS Moodle.
Table 1.
Main mathematics topics taught at the Faculty of Economics and
Management of the Slovak University of Agriculture in Nitra
Mathematics IA, 1st year, winter term

Mathematics IB, 1st year, summer term

Function with one real variable

Indefinite integral

Limit of a function with one real variable

Definite integral and applications

Derivative of a function with one
real variable

Linear algebra: vectors, matrices, systems
of linear equations

Function with two real variables

Theory of probability

Source: Own work
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2. MATHEMATICAL TASKS SOLVED WITH IT TOOLS
Applied tasks are important motivating factors of the study of mathematics for
economists and managers. The applications of mathematical methods can be
demonstrated to students by means of tasks with different levels of difficulty.
Students can lose logical relationships in time-consuming applied tasks and this
could result in the distraction from studying. Table 2 lists IT tools and software
applied in mathematical topics and tasks.
Table 2.
IT tools and software used in teaching and individual study of Mathematics IA
and Mathematics IB
MS Excel

Calculations with expressions, values of functions, probability,
functions graphs

GraphSight v.2.0.1.

Graphs of functions with one variable, limits and asymptotes

WolframAlpha (free)

Derivative of a function, indefinite and definite integrals, graph
of a function with two real variables. Linear algebra: vectors,
matrices, systems of linear equations

GeoGebra

Functions, local extremes and graphs

Source: Own work
2.1 Definite integral and graphic interpretation
Indefinite and definite integrals have many applications. We focused on the area of
a plane figure which has application in economics as consumer and producer
surplus. The plane figure is usually bounded by two functions. The formulation of
the task is: evaluate the area of a plane body bounded by functions

f : y  x 2  4 x , g : y  2x  5 and sketch the graphs (Figure 1).

Figure 1. Graphs of functions created in the software GraphSight v.2.0.1.
Source: GraphSight v.2.0 .1., own work
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In the Graphics menu, program GraphSight v.2.0.1. offers the following options:
• Graph in Cartesian coordinate with expression y  f (x) or x  f ( y) ,
• Graph for function given parametrically,
• Graph for function in polar coordinates,
• Table chart.
Students consider the creation of images and function charts as a difficult task, so
they prefer graphic software for graphs. This approach develops their ability to
combine knowledge and apply graphics programs in mathematics as well. A maths
teacher can apply this program very effectively when creating new assignments for
exercises, testing student knowledge, and creating test assignments. The graphs of
functions are the means for the presentation of events and processes from different
scientific areas and from different areas of practical life. Solving of applied tasks
with graphical interpretation of a function enables students to acquire knowledge
and skills that they can utilize in other specialized economic subjects.
2.2 Indefinite and definite integrals calculated in free software WolframAlpha
The following outputs were created in free software WolframAlpha. The
formulation of the task is: find indefinite integral and evaluate the definite integral.
Case I
Indefinite integral:

Definite integral:

Visual representation of the integral:

Figure 2. Graph of the function y  x  4 x .
Source: WolframAlpha, o wn work
2
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To compare two different cases we solved the task formulated as a case II. The
bounded area is under axis x (case I) and above axis x (case II). Therefore the
definite integral is minus or plus according to the situation.
Case II
Indefinite integral:

Definite integral:

Visual representation of the integral:

Figure 3. Graph of the function y   x  4 x .
2

Source: WolframAlpha, o wn work
Part-time students have fewer hours of contact study than full-time students.
Mutual communication with teachers confirms that these students use the created
study materials in electronic form. Mathematical educational tools for individual
study are accessible through courses created by the Department of Mathematics
(the Slovak University of Agriculture in Nitra) in the LMS Moodle environment
and include examples with the solving procedures and tasks for self-study with
solutions. Students can join the university's web sites at the time that suits them
best for study.

3. ANALYSIS OF STUDY OUTPUTS IN MATHEMATICS
3.1 Analysis of tasks solving
Presented examples of solved tasks confirm that their solution is conditioned by the
combining knowledge of mathematics: calculus and geometry. The data for
analysis were obtained from the compulsory subjects Mathematics IA (winter term)
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and Mathematics IB (summer term) in the 1st study year of the bachelor's degree at
the Faculty of Economics and Management.
We selected mathematical tasks from the partial and final tests with topics: integral
calculus and linear algebra. The themes in the assignments were as follows:
Task 1 (T1): inverse matrix,
Task 2 (T2): system of linear equations,
Task 3 (T3): the area of a plane figure (use of a definite integral),
Task 4 (T4): graphs of functions,
Task 5 (T5): indefinite integral.
In Figure 4 the tasks are presented with the percentage rank of earned points.
Students gained better results in solving the tasks from linear algebra (T1, T2).
They achieved the smallest number of points in solving the task with graphs of
functions (T4). The decrease in the number of mathematics hours at secondary
schools resulted in the reduction in the scope of analytical geometry.

Figure 4. Results of tasks analysis expressed in a percentage.
Source: Own work
3.2 Mathematics exam grades
In this part we present the results of the analysis of exam grades of mentioned
subjects Mathematics IA and Mathematics IB taught in academic year 2015/2016.
In Figure 5 it is displayed in the graphic form of evaluation with the standard scale
from A(1) to FX(4). We see that the final evaluation of knowledge by the grade
E(3) is the most common in both subjects. The comparison shows that in the
summer semester (Math IB), students have worse evaluation grades. This fact is
caused by leaving from the university study after the first semester; the reason for
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leaving is also insufficient knowledge from the secondary school. Moreover,
students do not have a great ambition to get a better grade in the summer semester.

Figure 5. Comparison of final grades in Math IA and Math IB.
Source: Own work
Using the two-sample t-test in MS Excel, we tested the null hypothesis about the
differences in the knowledge level of students represented by final grades in the
study subjects Math IA and Math IB.
Table 3.
Results of statistical testing of exam grades of subjects Mathematics IA and IB
t-Test: Two-Sample Assuming Equal Variances
Mat IA

Mat IB

Mean

2.334

2.442

Variance

0.444

0.427

421

407

Observations
Pooled Variance

0.433

Hypothesized Mean Difference
df
t Stat

0
826
-2.374

P(T<=t) one-tail

0.009

t Critical one-tail

1.647

P(T<=t) two-tail

0.018

t Critical two-tail

1.963

Source: Own work
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In Table 3 there are presented the results obtained. Because the calculated value
(two-tail) P = 0.018 < 0.05, the null hypothesis about the equal knowledge level of
students in the given subjects at the significance level  = 0.05 cannot be accepted.
Therefore, we can state that there is statistically significant difference between the
exam results achieved by the students in Mathematics IA and Mathematics IB.

4. DISCUSSION
The implementation of IT tools into the educational process at universities also
means changes in the system of education. Students have to work more actively,
individually, search for the necessary information and to discover relevant
relationships more easily with IT. The education with usage of new technologies is
more flexible and widely available at any location and with access anytime
(Hornyák, Gregáňová, 2016).
New opportunities are open by using IT in mathematics:
- Display of function graphs,
- Rationalizing complex and time-consuming calculations,
- Graphical interpretation of solved tasks,
- Development of spatial imagination of students,
- Using the appropriate application or program (e. g. MS Excel, Mathematica,
GraphSight v.2.0.1., GeoGebra, free WolframAlpha, etc.).
As Turek (2006) states, the transition from an industrial society to an information
society (learning society) is characterized by the fact that in the industrial society
the capital is the main strategic source of development, while in the information
society knowledge and information become the source for the progress. This
results in new learning objectives: to develop the ability of students (people) to
create and use information, to orientate and to apply them, or in other words, it is
necessary to develop an interest in learning, to be able to learn effectively
throughout the whole life and to adapt flexibly to the changing circumstances of
our life.
It is obvious that teachers are the important component in this process, so the
change in the preparation of future teachers is also needed.
All educational institutes should implement effective tools for knowledge
management in order to sustain in competitive world. Barbara Friehs (2003)
mentioned following assignments for the effective usage of knowledge
management:
- Mobilize the hidden implicit/tacit knowledge,
- Integrate knowledge from organization and make it accessible to all,
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- Identify the missing knowledge, create new knowledge,
- Make knowledge more accessible and usable,
- Create knowledge sharing culture to experiment and learn,
- Evaluate and reflect learning processes,
- Codify new knowledge.

CONCLUSION
 One of the many advantages of implementation of IT tools into the process of
mathematics education is better explanation and visualization of the
mathematical concept. A key factor in the functioning of the information society
is education, whose aim is to ensure that people are able to find and understand
the information, then apply it correctly.
 In the paper we focused on topics with graphical interpretation of functions and
integrals via software products. This method should help students studying at
the university (from different types of secondary schools) to realize
computations and display graphs.
 The evaluation of knowledge level of students is the important part of
pedagogical research. By two-sample t-test we analysed the exam grades in two
obligatory study subjects: Mathematics IA (winter term) and Mathematics IB
(summer term) taught in the first study year at the Faculty of Economics and
Management. The statistical results obtained proved that there is a statistically
significant difference between the exam results in these evaluated study
subjects. In this sample the study outcomes are worse in Mathematics IB.
 By solving tasks with IT support we improve and develop:
- Students knowledge level to apply theoretical principles of mathematics,
- Activity, autonomy and creativity of students,
- Permanent and systematic knowledge,
- Interdisciplinary relationships,
- Quality of learning outcomes.
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Abstract: Incorporating e-learning resources and activities into a university course
curriculum involves restructuring the whole teaching programme to achieve a
synergistic effect. It also requires the teachers to acquire appropriate knowledge
and develop new skills necessary to supervise the educational process in a new and
more versatile environment. The development of web 2.0 technologies has enabled
educators to move from instructivism towards constructivism, constructionism and
connectivism, that is towards interactive, collaborative and active learning. Not all
teachers, however, realise that the shift will help them create a more effective
environment. The ideas presented above will be supported by Gdansk University of
Technology (GUT’s) academics’ opinions and attitudes expressed in a survey.
Keywords: teaching, e-learning, web-enhanced learning, online activities and
resources

INTRODUCTION
Incorporating e-learning into teaching is always a challenging move, and it can be
successful or unsuccessful. Whichever result will be obtained depends on a wide
range of factors – competencies of the staff, their understanding of the possibilities
of online environments and their dedication to using new technologies to improve
learning experiences being among the most significant ones. The inclusion of elearning resources and activities in the syllabus involves restructuring the whole
teaching programme. It also requires the teachers to gain and develop new skills
necessary to supervise the educational process. If such a new environment is to be
successful, all the staff responsible for changes in the faculty curricula, i.e., the
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decision makers, the developers of online modules and the faculty tutors have to
understand both the potential benefits and drawbacks of new learning design.
Technology-supported learning such as e-learning, blended learning or webenhanced learning is not about replacing or supplementing traditional face-to-face
sessions with as many e-learning technologies as possible, and is not about delivery
channels. The most important thing in the move is to effectively blend classroom
activities with online ones for pedagogic gain.
Although multimedia learning supported by the Internet has been around for
approximately twenty years, it can be stated that the rapid advancement of online
technologies has not yet resulted in a substantial increase in the number of
innovative courses across Polish universities. It seems that numerous academic
staff are reluctant to incorporate online technologies into their teaching if they are
not obliged to do so by the university authorities. The reasons can be different –
unfamiliarity with their affordances, no pedagogical knowledge about how to use
them effectively, and heavy workload can be the major factors in academics not
wanting to experiment with new methods and environments.
The paper aims to show how the academic teachers who are involved in e-learning
at Gdansk University of Technology (GUT) perceive web-enhanced classes and elearning (Smyrnova -Tr yb ulska 2016), and whether they can engage their
students in an active and collaborative development of knowledge and skills
through the use of online tools. The presented hypotheses are supported by survey
results and discussions with the staff supervising the development of e-learning at
Gdansk University of Technology.

1. HOW TO PREPARE TEACHERS FOR A CHANGE IN THE
PEDAGOGICAL PARADIGM
An interest in incorporating new technologies into the learning and teaching
process has grown considerably over the last years. With the application of webbased systems to education in the 1990s, behaviourist ideas, which flourished in a
face-to-face classroom, also entered the realm of virtual learning environments.
This was seen in the design of the first e-learning resources, which were very
instructivist, and the wording of the aims and objectives of online courses
(Heriot -Watt Uni versity 1999). Since then the behaviourist paradigm has
substantially affected the learning design of educational programmes with online
components, and the understanding of learning outcomes, which is visible in many
present-day study offers and in the way advisors employed in e-learning support
centres structure their sample courses1.
1

Association of Academic E-learning in Poland certifies the skills required of e-tutors and
holds examinations on passing of which the candidate becomes AEE Certified in Online
Learning Design and Development. Being the supervising member of the examination
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The development of Web 2.0 technologies has enabled educators to move towards
constructivism (Koohang, Riley and Smith 2009), constructionism (Papert,
Harel 1991), and connectivism (Siemens 2005). Some of their principles can be
seen, e.g., in the affordances of Moodle tools and in the MOOCs provided by the
UK’s Open University (Mokwa -Tar nowska 2015c). The focus on the
collaborative nature of knowledge development and various interactions between
and among course participants allows designing resources and activities which shift
control to students, increasing their engagement in the learning process (MokwaTarnowska 2015b). Working with authentic sources under the supervision and
guidance of the tutor, participating in projects, developing new knowledge through
discussions and being part of a community of learners, course participants can
exercise more freedom in structuring their own educational paths, which may lead
to them becoming self-directed learners in the years to come. The constructivist
environment provides a variety of opportunities, methods and tools to build mental
models, thus it can better satisfy adult learners’ needs. Formative and summative
assessment based on problem-solving tasks and open-ended questions could be
more beneficiary both for students and tutors, because it focuses on more real-life
like interactions. Designing a learning environment which is constructivist in
nature is not an easy task. It requires from an educator to acquire a deeper
understanding of its pedagogy and the ways of its application to online education.
Involving course participants in the learning process which takes place in a virtual
classroom, i.e., increasing their willingness to actively participate in various course
activities as well as motivating them to learn on their own at a steady pace, is the
responsibility of online tutors. If the learning design of a course with any e-learning
components or a course enhanced with web tools does not include pre-emptive or
responsive tutor support structures, the learning outcomes may not be as assumed
during the preliminary development phase. Even the best resources and activities,
effective in a traditional face-to-face classroom, when transferred to an online
environment are likely to cause a number of difficulties. Potentially, this
contributes to a high drop-out rate and leads to the attendants not meeting the
course aims or objectives or both.
An online environment may not be of substantial benefit to students unless it is
designed by trained staff who can help less experienced tutors or total beginners in
the realm of online education to successfully supervise their courses (Kraj ka
2012, Allen 2016). Moving from a solely instructive to at least partially
constructive approach to teaching opens up new possibilities of creating a
successful learning environment. Blending traditional and online education leads to
a unique design, which can have a synergistic effect. However, to achieve this goal
appropriate conditions for a move towards more innovative educational
environment have to be laid down by decision makers, who should devote more
board, over the last three years I have analysed and assessed a significant number of
applications and written examinations. The vast majority of both of them in every
certification included the description of courses structured only around behaviourist ideas.
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time to evaluating online teaching and learning (Tobin, Mandernach and
Taylor 2015).

2. GUT TUTORS’ APPROACH TO ONLINE TEACHING
Gdańsk University of Technology has a domestic and worldwide reputation of
being a significant scientific centre. Its nine faculties give opportunities to create a
superior climate for intellectual and personal growth. They provide education for
more than 25000 students offering undergraduate, postgraduate and doctoral
courses. The total number of academics amounts to approximately 1200. Lectures,
seminars and laboratory workshops run in a traditional face-to-face environment
are a dominant form of teaching, online assignments and courses being a marginal
percentage of the workload assigned to the students. Whichever educational paths
GUT students are offered depends on the faculty board, and the directors of the
supportive centres in the case of language, mathematics and physical education, as
well as on individual academics. There are no full-time courses run online, and
only some include online modules or are enhanced by web-based materials. The
latter category could be assumed to be the major field of e-learning activity at
GUT. The statistics are difficult to obtain because it is not necessary for the
academics to report the exact composition of their courses to the authorities. The
syllabus must include a division into traditional and online learning only if the
course is provided in a blended format – and such types are infrequently delivered
at GUT.
2.1 Aims of Introducing Online Resources and Activities
Over the last academic years different online components have been designed to
enhance learning opportunities for students attending regular courses offered by the
Faculty of Applied Physics and Mathematics, the Faculty of Electrical and Control
Engineering, the Faculty of Electronics, Telecommunications and Informatics, the
Language Centre and the Mathematics Teaching and Distance Learning Centre2.
They have mainly aimed: to introduce novelty into teaching and learning, to
increase learning opportunities, to provide support, to enable revision, and to
prepare the students for blended programmes and self-directed learning. The last
few years have seen the emergence of different Web 2.0 tools, so an additional goal
has been established, namely to develop various competencies in students such as
2

The faculties and centres enumerated in the section are more interested in incorporating elearning into the curricula of their courses, which is visible in the syllabi uploaded to the
university LMS. The other faculties are significantly less advanced in restructuring their
educational programmes to include e-learning modules and purpose-designed webenhanced activities. All the faculties and centres provide their students with additional
materials uploaded to Moodle, which constitutes pre-emptive and responsive support
coming from the course structure, resources and teachers (Mo k wa -T ar no ws k a 2015a:
81-83).
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soft skills, i.e., collaborative, analytical, critical-thinking and reflective skills. To
achieve it, website creation and data publishing technologies have been chosen to
support web-based tasks.
2.2 Design and Implementation
Academics in the faculties and centres mentioned above have started developing
online educational materials using different Web 2.0 tools. Most of them have been
uploaded to Moodle, which is the main course management system used at the
university, some have been made available through other learning platforms or free
Internet technologies. The learning design of the modules is not consistent
throughout all the ones that have been made so far as the courses differ in nature,
they also serve faculty-specific purposes and are supposed to produce different
learning outcomes. The majority of them are still instructive. However, a paradigm
shift towards constructivism can be seen. Some tasks developed by the Language
Centre involve moving control over the learning process to the students, which
helps to create a positive atmosphere encouraging learner engagement in class and
outside it, as well as the sense of community.
2.3 Research Methods
The qualitative and quantitative research into the nature of web-enhanced classes
and blended courses at GUT, their impact on an increase in student competencies,
the quality of online teaching and learning (Półj anowicz, Roszak,
Kołodziej czak and Bręborowicz 2014), the tutor’ role in a versatile
educational environment, and an interest in a move towards e-learning and
incorporating more Internet technologies into education is in its initial stage and
may include subjective results. Students’ and teachers’ opinions shown in
comments presented in class and outside it, as well as open-ended questions in
surveys will help to uncover trends to be further tested using quantitative research,
which has just been initiated. Two basic tools have been used so far to produce a
qualitative analysis: direct observation and group discussions. The quantitative
research whose results are presented in this paper involved a paper survey carried
out in June 2017. The research questions were as follows: How do the teachers and
academics at GUT perceive e-learning and web-based education?, How do they
assess their readiness for teaching in these environments? and Do the staff
understand the difference between teaching in a traditional and online
environment?.
It can be assumed that the composition of the study group was quite homogeneous
with respect to many factors: intellectual capacity, interest in e-learning and
experience in teaching students of science and engineering. The respondents’
technical skills necessary to develop online materials differ substantially and
depend on their qualifications, eighteen respondents are ESP teachers whereas the
other twenty six academics are science and engineering degree holders.
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2.4 Findings

In 2013 I was part of the team who developed and run short, four-hour courses on
teaching in an e-learning environment with a focus on Moodle for GUT’s
academics. They were not compulsory and targeted people who either had some
experience in using online technologies or were eager to see how they could
enhance their teaching with new opportunities. The attendants, who amounted to
122, came from every faculty and centre. On enrolment they themselves specified
their ITC skills necessary to use online tools and were divided into three differentlevel groups. The course was successful – the participants declared in the survey
that they would use e-learning to support their classes, which could improve their
students’ learning opportunities3. Thus, it seemed that online resources and
activities would gain in popularity and that more academics, encouraged by their
co-workers, would become interested in web-based education. However, it has not
happened so far, the reasons being different. The lack of interest in increasing the
rate of e-learning or web-enhanced learning/teaching can be seen in the number of
the staff who decided to participate in the survey – it was addressed to the
academics who had some knowledge about or experience in using e-technologies
and online materials. These who are not involved in online education in any way
were reluctant to complete the questionnaire.
Table 1.
Completed courses/workshops on e-learning
Have you ever attended
courses/ workshops on elearning?

Yes,
many
(%)

Yes,
a few
(%)

Yes,
only
one
(%)

No
(%)

I do not
remem
ber (%)

Total
number
of
teachers

Language Centre

11.11

72.22

11.11

–

5.56

18

Mathematics Teaching and
Distance Learning Centre

33.33

66.67

–

–

–

3

Faculty of Applied Physics
and Mathematics

15.38

7.7

15.38

61.54

–

13

Faculty of Electrical and
Control Engineering

–

16.67

16.67

66.66

–

6

Faculty of Electronics,
Telecommunications and
Informatics

–

25.0

50.0

25.0

–

4

Source: Own work
3

The respondents were asked to rate the usability of e-learning to support their teaching,
and the majority of them stated that the course would help them enhance their classes to a
great extent (very good usability answers: 61% of the beginners, 78% of the participants
with intermediate skills, 45% of the participants with advanced skills; good usability
answers: 33%, 18% , 41% respectively).
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The survey shows that almost all the respondents from the centres except one
teacher of English4 have completed at least one training programme on e-learning,
and that more than half of the faculty academics have not participated in any one
(Table 1). Training completion is not a prerequisite for running e-learning courses
at GUT, because the authorities recognise self-education as a sufficient way of
developing knowledge and skills in this field. That is probably why the respondents
from the faculties are not very interested in attending such courses (Table 2).
However, it can be seen that the teachers from the centres want their training to be
more formal, which may be explained by them not being obliged to do research as
part of their academic duties. Whereas they can focus on improving their teaching
skills, academics in all the faculties have to concentrate on investigating new
technological solutions and innovative applications. They are assessed on the basis
of their scientific achievements and not on teaching outcomes.
Table 2.
Willingness to attend courses/workshops on e-learning
Would you like
to attend a
course/workshop
to improve your
e-learning skills?

Definit
ely

Probably
yes (%)

Probably
no (%)

yes (%)

Definit
ely
no (%)

I do not
know
(%)

Total
number
of
teachers

Language Centre

61.11

27.78

5.55

–

5.56

18

Mathematics
Teaching and
Distance
Learning Centre

33.33

33.33

33.33

–

–

3

Faculty of
Applied Physics
and Mathematics

23.08

46.15

30.77

–

–

13

Faculty of
Electrical and
Control
Engineering

16.67

33.33

33.33

–

16.67

6

–

50.0

50.0

–

–

4

Faculty of
Electronics,
Telecommunicati
ons and
Informatics

Source: Own work

4

Only teachers of English participated in the survey. There are very few teachers of other
languages in the Language Centre, and they have not enhanced their classes with any elearning or web-enhanced learning so far.
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The workshops run in 2013 showed that GUT’s academics struggled with the
pedagogical aspects of learning design far more than with the technological ones.
This is also visible in the way the respondents in the present survey assess their
knowledge about how to teach in an e-learning environment. A substantial number
of them are not satisfied with it (Table 3). Their lack of understanding teaching
methods and support structures characteristic of online education is also seen in
their answers to the open-ended questions concerning assessment, community of
learners, motivating and engaging students in learning. The majority of them think
that tests, forums and chats are the only engaging activities in an e-learning
environment.
Table 3.
Knowledge about how to teach in an e-learning environment
Very
satisfied
(%)

Moderat
ely
satisfied
(%)

Neutral
(%)

Language
Centre

5.55

38.89

5.55

38.89

11.11

18

Mathematics
Teaching and
Distance
Learning
Centre

33.33

66.67

–

–

–

3

Faculty of
Applied
Physics and
Mathematics

7.69

38.46

–

30.77

23.08

13

Faculty of
Electrical and
Control
Engineering

–

16.67

–

83.33

–

6

Faculty of
Electronics,
Telecommunic
ations and
Informatics

25.0

75.0

–

–

–

4

Are you
satisfied with
your
knowledge
about how to
teach in an elearning
environment?

Slightly
Very
dissatisfie dissatisfie
d (%)
d (%)

Source: Own work

Total
number
of
teachers
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Table 4 illustrates how the respondents perceive their skills in developing elearning materials. It is not surprising that compared with ESP teachers, more
academics with a background in science and engineering regard them as excellent
or above average. However, more than 60% of the respondents in every group
think that their skills are not sufficient, rating them from “average” to “poor”.
Many of them would like to participate in a workshop on using tools to produce
online materials, which they stated in the comment section that followed the
question on attending a training programme in the future.
Table 4.
Skills in developing e-learning materials
Excelle
nt (%)

Above
Average
(%)

Averag
e (%)

Below
Average
(%)

Poor
(%)

Total
number
of
teachers

Language Centre

5.55

5.55

33.33

38.89

16.67

18

Mathematics
Teaching and
Distance Learning
Centre

33.33

–

66.67

–

–

3

Faculty of Applied
Physics and
Mathematics

15.38

15.38

38.46

7.69

23.08

13

Faculty of Electrical
and Control
Engineering

–

16.67

50.0

33.33

–

6

Faculty of
Electronics,
Telecommunications
and Informatics

25.0

–

75.0

–

–

4

How would you
describe your skills
in developing elearning materials?

Source: Own work
The teachers have experience in developing both online resources and activities for
use in class and outside it (Table 5). Depending on the subject and the delivery
mode of educational materials, the teachers can use web-based resources and
activities in class to support their teaching, which is the case for many courses at
GUT as most lecture and seminar rooms are equipped with computers and TV
screens, which allow displaying and sharing content, as well as collaborating when
doing exercises. The focus on active learning is visible in the answers given by the
language teachers and ETI academics – both groups develop more online activities
than resources. The number of the respondents who have not created their own
materials amounts to eight (18.18%). The reasons were not provided in the
questionnaire.
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Table 5.
Developing e-learning materials
– Have you developed
your own e-learning
materials?

Langua
ge
Centre

Mathem
atics
Teachin
g and
Distance
Learning
Centre

Faculty of
Applied
Physics
and
Mathemati
cs

Faculty
of
Electrica
l and
Control
Engineer
ing

Faculty of
Electronics,
Telecommu
nications
and
Informatics

Yes, resources (%)

38.89

100.0

69.23

50.0

75.0

Yes, activities (%)

83.33

66.67

15.38

33.33

100.0

No (%)

16.67

–

30.77

33.33

–

– Have you developed
your own web-based
learning materials for
use in class?

Source: Own work
The answers slightly differ if the question concerning using e-learning materials
developed by somebody else is taken into account (Table 6). Assigning online
resources made available by other scientists or teachers seem to be popular with the
majority of the science and engineering degree holders except the ETI ones, who,
like the ESP teachers, find online activities to be of more use. This is consistent
with the nature of the courses they run whose syllabi are structured around
practical tasks and hands-on experience. Besides, some of the teachers worry that
developing online materials and supervising online work will take too much time,
so their workload will increase dramatically. However as the literature shows
(Bezrouk et. al 2017: 12, Afzal , Safdar and Ambreen 2015) the tutors spend
less time explaining the basics, and can devote more time to quality teaching.
Table 6.
Developing web-based materials for use in class
Langua
ge
Centre

Mathematics
Teaching
and Distance
Learning
Centre

Faculty of
Applied
Physics and
Mathematic
s

Faculty
of
Electrical
and
Control
Engineer
ing

Faculty of
Electronics,
Telecommun
ications and
Informatics

Yes, resources
(%)

44.44

100.0

76.92

50.0

25.0

Yes, activities
(%)

83.33

66.67

7.69

–

75.0

No (%)

16.67

–

23.08

50.0

–

Have you used
online learning
materials or web
based activities
developed by
somebody else?

Source: Own work

Making a Move to Teaching in an E-Learning …

459

The frequency of using e-learning materials (Table 7) does not allow defining the
dominant trend. It seems that the answers are correlated with the subjects the
respondents teach. As GUT does not offer any entirely e-learning courses, the
courses with e-learning modules or enhanced with web-based materials contain
some online work, either compulsory or optional, and this supplements or replaces
some traditional resources or activities. The respondents do not consider increasing
the scope of e-learning within a course as an option, which they stated in the
questionnaire. Neither are they interested in becoming online tutors or changing
their traditional courses into e-learning ones.
Table 7.
Frequency of using e-learning materials
How often do
you enhance
your face-to-face
classes with
some elearning?

Languag
e Centre

Mathematics
Teaching
and Distance
Learning
Centre

Faculty of
Applied
Physics
and
Mathemati
cs

Faculty
of
Electrical
and
Control
Engineer
ing

Faculty of
Electronics,
Telecommu
nications
and
Informatics

Every week (%)

16.67

100.0

38.46

66.66

–

Every 2 - 3
weeks (%)

22.22

–

15.38

–

75.0

Every month (%)

38.89

–

23.08

–

25.0

Every 2 - 3
months (%)

16.67

–

7.69

–

–

5.55

–

15.38

33.33

–

Never (%)

Source: Own work
The staff who completed the questionnaire would appreciate introducing online
collaborative projects into the curriculum for degree courses (Table 8).
Approximately 60% of the respondents think that they could be either extremely or
very effective, and another 25% will accept them as an option. Only one person
cannot see their suitability, and one has no opinion. Some of the respondents
explained in the comment section that such an assignment would increase workload
both for them and for the students, but it would open up new possibilities of
acquiring different skills than those that have been targeted now. Although they
were not explicitly named, what they meant in their comments were probably soft
skills
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Table 8.
Online collaborative projects
Do you think
that online
collaborative
projects can be
effective?

Extreme
ly (%)

Language
Centre

20.45

Very (%)

40.91

Moderate
ly (%)

25.00

Slightly
(%)

Not at
all (%)

I do not
know
(%)

9.09

2.27

2.27

Source: Own work
However, the staff are virtually uncertain about whether they would like to
supervise online collaboration or not (Table 9). Only almost 30% of the teachers
with some knowledge about e-learning are willing to face the new challenge – none
of them has ever taken up such a responsibility – and 50% cannot decide if they
would like to be involved in that. This probably results from their lack of
experience and appropriate competency, which they noticed when they were asked
about teaching in an e-learning environment. For such projects to be effective, they
must be supervised by tutors with expertise in constructivist, constructionist and
connectivist paradigms, because these approaches support collaborative and cooperative studying, help to understand how to build a community of learners, and
allow designing highly interactive activities.
Table 9.
Supervising online collaborative projects
Would you like to supervise online
collaborative projects?
Language Centre

Yes (%)

No (%)

I do not
know (%)

29.55

20.45

50.00

Source: Own work
The survey shows that there is a move towards e-learning at Gdansk University of
Technology, but it is very slow. More teachers than research academics are
interested in changing their teaching practice. It can be explained by the fact that
the latter are under serious pressure to devote their efforts to scientific work, and
that their teaching experience is of secondary importance to the university
authorities, which is the case for all Polish universities as they are assessed on the
basis of the quality of their research activity. However, a limited number of the
staff are interested in enhancing their classes with web-based resources and
activities because they are looking for an environment that will better motivate and
engage young digital natives (Prensky 2001a, 2001b).
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FINAL REMARKS
A post-modern understanding of teaching can enhance the learning process by
providing course participants with a versatile environment structured around online
technologies. When students learn from materials prepared using different tools,
they develop new literacies, which help them become more inventive and efficient
pursuers of knowledge and skills in a new digital age. According to Lamy and
Hampel (2007, 43), who agree with Kress and van Leeuwen (2001), literacy
involves the ability to understand not only a written text but also images and
sounds (El-Hindi 1998; Leu et. al. 2004). Resources and activities that involve a
new mode of delivery, which is possible to achieve by implementing web-based
education, can trigger various interactions between the students and the teacher.
They can effectively engage them in learning and teaching if the environment is
properly designed.
Blending and enhancing face-to-face classes with Web 2.0 technologies can lead to
a very successful outcome if the pedagogical approach is based on the principles of
constructivism, constructionism and connectivism – the paradigms which support
learner autonomy, community integration and social interactions, cognitive
processing strategies, problem solving through interactive processing of
information to develop new mental models, peer review and collaborative learning
by doing. A carefully structured environment by course developers and tutors can
result in better learning outcomes measured by instruments available through the
use of online tools. It is not sufficient to replace some traditional resources and
activities that have always taken place in the classroom with their equivalents
developed in a new environment, using innovative technologies. An online
component for use in class or outside it has to be incorporated into the learning
design in a meaningful way so as to enhance and improve the learning experience.
Both educators and students must feel comfortable using new solutions and must
be positive about the shift (Kisanga 2016). The former should realise what they
can achieve by changing the environment, and the latter must understand why webbased education has been incorporated into the curriculum of the course. An online
environment can pose a challenge for inexperienced or untrained teachers who
have never dealt with web-based courses or for those who do not see the synergy
that can be gained through interactions offered by the blend of environments.
Raising teachers’ awareness may result in them being more willing to make a move
towards web-enhanced learning or even e-learning.

REFERENCES
Afzal, M., T., Safdar, A., Ambreen , M., 2015: Teachers perceptions and
needs towards the use of e-learning in teaching of physics at secondary level,
Alberta Journal of Educational Research, August 2015,
[online]
https://www.researchgate.net/publication/280920751_Teachers_Perceptions_a

462

Iwona Mokwa-Tarnowska

nd_Needs_towards_the_Use_of_ELearning_in_Teaching_of_Physics_at_Secondary_Level (accessed 11 July
2017)
Allen, M, 2016: Guide to e-learning. Wiley, Hoboken, 2016, pages 408, ISBN:
971119046325
Bezrouk, A., Nosek, T., Smutn ý, M., Kopeček, M., Voda, P., Hanu š,
J. amd Str ánský, P., 2017: (MSL) Multiple step e-learning practical –
computed tomography. In Distance learning, simulation and communication
2017, proceedings, ed. M. Hrubý. University of Defence, Brno, 2017, pages 914, ISBN: 978-80-7231-415-7
El -Hindi, A., E.. 1998: Beyond classroom boundaries: constructivist teaching
with the Internet. The reading teacher. International Reading Association,
[online] https://eric.ed.gov/?id=EJ567322 (accessed 9 July 2017)
Heriot -Watt Uni versity, 1999: Lola: Learning About Open Learning, Training
Manual: Heriot-Watt University, Glasgow.
Kisanga, D., H., 2016: Determinants of teachers' attitudes towards e-learning in
Tanzanian higher learning institutions, International Review of Research in
Open and Distributed Learning, 17/5, ISSN: 1492-3831, [online]
http://www.irrodl.org/index.php/irrodl/article/view/2720/3879 (accessed 11
July 2017)
Koohang, A., Riley, L., and Smith , T., 2009: E-learning and
constructivism: from theory to application, Interdisciplinary Journal of ELearning
and
Learning
Objects,
5,
2009,
[online]
http://ijello.org/Volume5/IJELLOv5p091-109Koohang655.pdf (accessed 20
July 2017)
Kraj ka, J., 2012: The language teacher in the digital age – towards a systematic
approach to digital teacher development. Maria Curie-Skłodowska University
Press, Lublin, pages 344, ISBN: 978-83-7784-131-0
Kress, G., van Leeuwen, T., 2001: Multimodal discourse: the modes and
media of contemporary communication. Arnold, London, 2001, pages 152,
ISBN-13: 978-0340608777
Lamy, M -N., Hampel , R., 2007: Online communication in language learning
and teaching. Palgrave Macmillan, Basingstoke, 2007, pages 260, ISBN: 14039-1185-1
Leu., D. J. Jr., Kinzer , Ch., K., Coiro J., L., Cammack , D., W., 2004:
Toward a theory of new literacies emerging from the Internet and other
information
and
communication
technologies,
[online]
https://www.researchgate.net/
publication/265628542_Toward_a_Theory_of_New_Literacies_Emerging_Fr

Making a Move to Teaching in an E-Learning …

463

om_the_Internet_and_Other_Information_and_Communication_Technologies
(accessed 6 July 2017)
Mokwa -Tarnowska, I., 2015a: E-learning i blended learning w nauczaniu
akademickim: zagadnienia metodyczne. Wydawnictwo Politechniki
Gdańskiej, Gdańsk, 2015, pages 178, ISBN: 978-83-7348-613-3
Mokwa -Tarnowska, I. , 2015b: How to engage students in online learning –
web-enhanced and blended ESP classes. In IT tools – good practice of
effective use in education, ed. E. Smyrnova-Trybulska, Studio Noa, Katowice,
Cieszyn, 2015, pages 81–88, ISBN: 978-83-60071-82-3
Mokwa -Tarnowska, 2015c: Motywowanie uczestników MOOC-ów, Eduakcja 1
(9). 4-11, ISSN: 2081-870X
Papert, P., Harel , I., 1991: Constructionism. Ablex Publishing Corporation,
[online]
http://www.papert.org/articles/SituatingConstructionism.html
(accessed 6 July 2017)
Półj anowicz,
W.,
Roszak,
M.,
Kołodziej czak,
B.
and
Bręborowicz, A., 2014: An analysis of the effectiveness and quality of
e-learning in medical education In: E-learning and intercultural
competences development in different countries, monograph, sc. ed. E.
Smyrnova-Trybulska, University of Silesia, Studio-Noa for KatowiceCieszyn, 2014, pages 177-196, ISBN: 978-83-60071-76-2
Prensky, M., 2001a: Digital natives, digital immigrants. On the Horizon, 9 (5),
2001, 1-6, ISSN: 1074-8121
Prensky, M., 2001b: Digital natives, digital immigrants, part 2: Do they really
think differently? On the Horizon, 9 (6), 2001, 6, ISSN: 1074-8121
Siemens, G., 2005: Connectivism: a learning theory for the digital age, [online]
http://www.elearnspace.org/Articles/connectivism.htm (accessed 19 July
2017)
Smyrnova -Tr ybulska, E., ed., 2016: E-learning, vol. 8, E-learning
methodology – implementation and evaluation. Studio NOA for University of
Silesia, Katowice, Cieszyn, 2016, pages 479, ISBN: 2451-3644
Tobin, T., Mandernach , B., J., Taylor, A., H., 2015: Evaluating online
teaching: implementing best practices. Jossey-Bass, San Francisco, 2015,
pages 304, ISBN: 978-1-118-91036-8

MODEL OF HYBRID CLOUD-ORIENTED
EDUCATIONAL ENVIRONMENT FOR FORMAL AND
INFORMAL LEARNING OF IT STUDENTS
Olena Glazunova, Tetyana Voloshyna
National University of Life and Environmental Sciences of Ukraine
o-glazunova@nubip.edu.ua, t-voloshina@nubip.edu.ua
Abstract. Educational process of IT specialists’ training should be based not only
on formal education, but also to use various forms and tools of non-formal and
informal learning. Main practical professionally oriented skills and abilities are
retained only due to students’ individual work while doing tasks in programming,
algorithmization, designing etc. Development of effective academic resources for
formal learning will help students to work individually as well as provide
comfortable ways of delivering such materials with the help of Internet guarantees
enhancing the quality of studies. The present article describes the most effective tools
and technologies of formal and informal learning of IT students, considers the issue
of creating and using a hybrid cloud-oriented environment. It solves the problem of
designing and creating such an environment which will provide effective
development of students’ professional competencies as well as Soft Skills.
Keywords: formal learning, informal learning, hybrid cloud-oriented environment,
professional competencies, Soft Skills, IT students’

INTRODUCTION
The professional level of training for IT specialists of higher education
establishments meet the new requirements that are bound with the dynamic
development of an information society. A modern IT developer must not only
possess professional knowledge and skills, but also gain the so-called "soft skills"
(Soft Skills). Modern employers in IT industry expect that a candidate will have
dozens of different skills such as the ability to think creatively and to manage time,
communication skills, networking, project management, effective teamwork. It is
possible to form professional skills and Soft Skills in future IT specialists in a
traditional classroom and outside the classroom work. A great deal of methods and
technologies can solve the problem of effective training of future IT developers,
including blended learning, flipped classroom, problem learning, project method and
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so on. These methods usually use ICT, e-learning environment (ELE), web
resources.
The aim of higher education in IT is to provide quality fundamental knowledge that
can serve as a solid foundation for rapidly building commercial IT variables and
technological superstructures. This article discusses the issue of ELE for training
future IT specialists, in particular the design of ELE based on cloud technologies as
well as the issue of the efficiency of its using during formal, non-formal and informal
education.

1. THE CONCEPT OF FORMAL, NONFORMAL AND INFORMAL
EDUCATION
Formal education anticipates the existence of structural programs that are recognized
by a formal system of education, the probability to receive generally defined
certificates and documents (Maslova, 2004). That is to say this education is based
on the structural academic materials, tasks that are made by a teacher according to
curricula and branch academic standards (Glazunova, Voloshyna, 2014).
A big amount of useful information that helps a student’s professional development
he receives from other sources outside an educational establishment. This form of
getting the knowledge is known as non-formal education. Non-formal education is
defined an academic activity determined by educational demands, by youth’s
ambition to gain necessary knowledge and abilities and this education is done
beyond educational establishments curricula (Lugovyi, 2008). This education is
associated with one’s desire to gain knowledge and acquire abilities necessary for
one’s personal life and for professional work.
Informal education is defined as education that is still not organized (Hart, 2011),
which means that such education is based on one’s own experience and on the
experience of other people. Studies in informal education can be purposeful (for
example, watching TV programmes, reading books and magazines, meetings) and
unplanned as well (accidental as everyday activity).
Investigating the indicators of quality of formal education, many scientists make
conclusions on the need to use modern ICT to provide students with academic
resources, educational communication and evaluation training results.

2. DIGITAL RESOURSES FOR FORMAL EDUCATION
Academic resources for formal learning can be made in some electronic academic
course, for example based on a CLMS platform - Moodle (Educational portal of
NULES of Ukraine, 2017). Moodle Platform is oriented towards the organization of
cooperation between a teacher and students with the help of an electronic academic
course where different types of academic resources can be placed for students’
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individual work. At the beginning of an academic semester students receive access
to an electronic academic course and have an opportunity to work with academic
resources at any place and at any time suitable for students. Let’s study some of such
resources which during a pedagogical experiment was conducted with students of
Computer sciences; these resources showed the best results, study quality and
students’ satisfaction.
To apply theoretical and practical training material effectively used video lesson.
Video lesson is one of the resources that we recommend in our research. It is a
systematic, successive presentation of academic material that does not demand a
teacher’s personal presence before students, using a wide range of possibilities of
working, keeping and transferring audio and video information (Nozdracheva,
2014, Seyt velieva, 2010). The resource of the type “Video lesson” is widely used
for studying professionally oriented courses focused at Computer sciences in the
form of a screencast of work of some program or practical realization of program
coding of scripts with obligatory textual and voice supporting (Figure 1). Video
lesson use in individual work enables students to attain the information in individual
regime and if needed simultaneously revising what is being demonstrated in the
video lesson and the highest effect will be reached using all sources of perception
and attaining the information such as visual, audial and kinesthetic.
Another type of resources that will enable individually at one’s own speed to gain
academic information with the help of visual and audio types of perception. It is a
video lecture. The mentioned types of resources such as a video lesson and a video
lecture can be included into passive ones as for controlling individually learned
material one needs an additional test of reflective papers.

Figure 1. An example of using a
resource of the type “Video lesson”

Figure 2. Example of pages of
resource “Lesson”

Source: Own work

Source: Own work

Moodle Platform allows one to make active resources that anticipate a student’s
activeness while doing some activity. One of such resources is “Lesson” that is a
structural continuity of pages where a text, graphics, video, text tasks can be placed.
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We can organize individual step-by-step learning academic material, and the
opportunity to revise it impacts on the level of mastering this material. An example
of such a resource on the subject “Information Technology” for the students‘ field
of study “Computer Science” is shown in Figure 2. The resource type “Lesson” on
“Operating Systems” offered students the theoretical material in the form of text with
additions in the form of videos and graphics.
Between informative parts of a lesson we can place testing tasks for periodic testing
of individually learnt material. Giving a wrong answer, a student can be sent back to
the lesson page with enough information to answer the question correctly or moved
back to the beginning of the lesson. Thus we receive an effective instrument for
students’ individual mastering of the learnt material, that helps do a current testing
and provide students’ work assessment automatically that frees a teacher from
checking students’ done task.
To determine the degree of satisfaction in each of the study groups with student’s
field of study “Computer Science” were surveyed. The grading scale was distributed
on the following points: 5 points – fully satisfied, 4 points – satisfied overall, 3 points
– satisfied, 2 points – partly satisfied, 1 point – generally dissatisfied. The survey
results are presented in Figure 3.
Training book (text and graphics)
The resource type “Lesson” (text, graphics,…
The resource type “Video lecture”
The resource type “Video lesson”
0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

Figure 3. The level of satisfaction with various types of resources for formal
learning
Source: Own work
The greatest satisfaction with resources show students who have used the resource
type “Lesson”. This once again confirms that the most convenient and effective
resource for independent work is exactly the resource.
To provide students with academic and research activities, the university has
institutional knowledge repository that contains full-text electronic academic and
research resources. It is available at elibrary.nubip.edu.ua and can be used by
students for their self-study. Students have access to a virtual desktop via appropriate
links for laboratory or individual work. With virtual desktop DaaS users are able to
access necessary applications. All resources which support every subject are
integrated into an electronic training course. (Glazunova, 2015) studies the
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efficiency of such an environment; this research states the efficiency increases by
6%, the consent increases by 12%, individual work increases by 8%, motivation
increases by 17%.
The incentive of constant practice plays a significant role during the process of
training future IT specialists in programming languages and standard algorithms.
Therefore, the automated system ejudge was integrated into EEE of the university
which enables students to get a significant amount of programming tasks as
individual work and thus provides automated assessment of their progress.

3. DIGITAL RESOURCES FOR NONFORMAL AND INFORMAL
EDUCATION
Besides the revealed methods of organization of formal element of individual work,
in a modern information society there are widely used instruments for providing nonformal education, one of which is a social net. A social net is structure that is based
on people’s relations or mutual interests. As an Internet service, a social net can be
regarded as a platform helping people make connections and group themselves
according to their interests. Tasks of this site are to provide the consumers with all
possible ways for interaction such as video, chats, pictures, music, blogs etc.

Figure 4. A blog picture of a
programmer on a social page
“Facebook”
Source:
https://www.facebook.com/

Figure 5. A professionally oriented
web-site
Source:
https://www.microsoft.com/

Using social nets, IT specialists can get new knowledge individually as they have a
free access to professionally-oriented information, that is revealed in magazines,
books, video, blogs etc. to make a quick exchange of information between the
participants of groups who are users of social nets and have mutual professional
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interests, discuss questions that touch the sphere informative technologies. One of
the examples of groups that are united to discuss professionally interesting questions
in the sphere of IT technologies is a programmer blog (a social net “Facebook”) and
it is given in Figure 4.
Blog is the most effective instrument of non-formal education that enables to conduct
Internet register of events, online diary in the form of notes that are constantly added,
containing a text, pictures or multimedia. Future specialists can not only familiarize
themselves with professional programmers’ experience but can ask questions, share
their achievements, take part in discussions and projects etc. besides social nets there
are special professionally focused sites in the sphere of IT, containing a big amount
of users’ instructions, code examples, links for downloading programs, debatable
forums, blogs etc. For example, resource DeveloperWorks reveals themes from open
industrial technologies (Java, Linux, SOA, PHP etc.) to products ІВМ (Figure 5),
resource Microsoft MSDN thematically focused at Microsoft goods, though it is
characterized with less filling (Microsoft.com).

Social networks
(such as Facebook)
15%

Educational portals
Prometheus type or
Coursera
15%

Professional
blogs
(Microsoft, etc.)
11%
Professional
websites (such
DeveloperWorks)
7%

Forums on
professional
topics
22%

The video ( such
as YouTube)
25%

Webinars (eg
Microsoft)
5%

Figure 6. Social services used by students for professional growth
Source: Own work
To familiarize users with new informative technologies leading educational centres
in the sphere of IT conduct webinars, for example in the educational system
Microsoft in the academic centre CyberBionic Systematics etc.
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Webinar is an interactive seminar or a training session using a computer, Internet
and means of communication, broadcasting video, audio, documents sharing voice
and text chat – all this helps a teacher conduct a class on the high level of interaction
with the audience.
To identify the most frequently used tools for informal education in independent
work of students of IT specialties a questionnaire was developed and under were
surveyed students in the area of training courses 1-4 “Computer Science” for
educational and informational portal NULES of Ukraine.
Figure 6 shows that social services are used for professional development of
students.

4. ACADEMIC RESOURCES OF IT COMPANIES
Such global companies – producers of IT products as Cisco, IBM, Intel, Microsoft
open wide opportunities for universities. Companies of such level create their own
academic clouds that include online courses, cloud services to access the practical
use of the latest developments and tools for organization of training in their own
technologies (Goncharenko, Tyut yunni k, 2014, Suhonyak, Kovalchuk,
Danilchenko, 2002, Tsirulnik, Zagorsky, Met elitsa , 2014, Martsenko,
2014).
In terms of cooperation with Universities IT companies offers full support of
technologies being developed for distribution among users. Most developed
technologies are accompanied by online course or Microsoft Virtual Academy or
Imagine Academy, IBM academy of Technology, Cisco Academy, Intel Academy.
Microsoft offers a cloud platform for studying technologies such as O365, Azure and
the ability to go through the MOS certification lines, MCE, MTA. In addition,
Microsoft provides many other resources to support its own technologies that
envisage for every developed IT product the creation of platform for access to this
product, online courses for studying the features of the product and the opportunity
of professional certification for this IT product (Microsoft.com, 2017).
Microsoft is one of a few companies that offer free academic resources and services
for training. With the help of these resources it is possible to gain new knowledge
and skills required also for career promotions. In particular, Microsoft provides an
opportunity to study such technologies as databases, programming, virtualization,
duplication, server technology for training students in the IT profession.
To explore each technology Microsoft offers training resources in the form of online
courses, software and cloud environment that provide practical use of software such
as virtual machines  Azure Virtual Machines.
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At the same time, Microsoft educational policy is to attract as many teachers of
secondary, vocational and higher education institutions as it can to study modern
educational technologies based on the use of ICT in education.
Microsoft resources such as: Imagine Academy, Virtual Academy, Channel9,
Educator Community, Developer Network include online courses, informative
educational materials for different types of users from beginners to professional
software developers.
Services O365, Azure, Imagine, CodePlex and others serve as modern tools of
working with the latest versions of software, software development, as well as tools
of co-work with documents, communications, creation of an educational eenvironment.
Within the study of various disciplines and practical training, a teacher makes the
curriculum in the Imagine Academy which consists of a set of online courses.
Students take these online courses during laboratory and independent works planned
for the relevant discipline. The Academy Administrator creates curricula for groups
of students, based on the lecturer’s formal request, makes reports.
The evaluation system in the university involves the accumulation system of scores
for various activities. Therefore, mastering these online courses within the discipline
is assessed with a certain number of points and is obligatory for students. It is also
possible for students themselves to choose courses in the academy and study without
any additional motivation from the teacher (Figure 7, Figure 8).

Figure 7. Curricula of faculty groups in Microsoft Imagine Academy
Source:
https://imagineacademy.microsoft.com/administration?whr=urn:fed
eration:MicrosoftOnline
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Figure 8. A page of an on-line course «Get Productive with Microsoft Excel
2016»
Source: https://imagineacademy.microsoft.com/ ?
whr=urn:federation:M icrosoftOnline&courseId=17062
Courses of the network academy Cisco gave students an opportunity to learn
functioning of hardware and software components, structure of networks, security
problems and methods of solving them, obtain skills to collect and set up a computer,
to install operating systems, software, and to identify and correct errors connected
with hardware and software (Figure 9).

Figure 9. Course «IT Essentials:
PC Hardware and Software»
Source:
https://www.netacad.com

Figure 10. Course «Introduction to
Programming with Python»
Source:
https://mva.microsoft.com/
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Intel Academy (Figure 11) offers both free and paid resources and activities for
learning technologies.

Figure 11. Intel Academy
Source: https://www.i ntel.ie/content/www/ie/en/education/ie -intelacademy.html
IBM's Academy of Technology (Figure 12) opens up access to a large number of IT
courses hosted on YouTube Channel (Figure 13).

Figure 12. IBM's Academy
of Technology
Source: http://www03.ibm.com/ibm/academy
/index.html

Figure 13. YouTube Channel
Source:
https://www.youtube.com/channel/UC2
GPxz3UaLBDktz5tp2qAMQ

Such academic resources of IT companies can be used both for formal and nonformal education. On the one hand, the courses are embedded in the curriculum and
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then become part of formal education. On the other hand, students, having access to
the academies, have the opportunity to independently choose the following courses
and study outside the curriculum.

5. MODEL OF A HYBRID CLOUD-ORIENTED ENVIRONMENT
There are two main types of cloud infrastructures that is internal and external. In an
internal cloud, servers and software are used inside the system in order to form a
scalable infrastructure that meets the requirements of cloud computing. In an
external cloud environment, providers offer services at the request of an educational
establishment. IT support, services and experience will be included in the package
which must work only in providing applications and services.
Services for educational cloud computing represent a growing number of relevant
services available online, and is the most innovative and fastest growing element of
technology and education. It also promises to provide several services which will be
very useful for students, faculty and staff (Richard M. Felder, Rebecca Brent ,
2004).
The term “academic cloud” becomes more and more popular which is defined as
information and communication technology of education which is built in the
principles of cloud technologies and aims at providing education services at
educational establishments. The “academic cloud” of a university is a cloud-oriented
environment of an educational establishment which combines technical, software
and technological, information resources and services and which functions on the
basis of technologies of cloud computing and provides academic process of a
university by means of a local network of an educational establishment and Internet
(Glazunova, 2015).
Higher educational establishments mostly use hybrid cloud environments to
organize learning process by integrating internal and external cloud. Thus, hybrid
cloud-oriented educational environment of a higher educational establishment is the
system that combines academic cloud of an educational establishment and external
academic clouds on the basis of integration of resources into the educational
environment of an educational establishment (Glazunova, O., Kasatkin, D.,
Kuzminska, O., Mokri yev, M., Blozva, A., Voloshyna, T., Sayapi na ,
T., 2016).
At National University of Life and Environmental Sciences of Ukraine a hybrid
cloud-oriented environment was designed to train IT major bachelors. This
environment combines internal and external platforms and uses for formal and
informal education (Figure 14).
EEE of the university provides IT students with:
 Electronic academic course in every subject;
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 Electronic books;

 Software to do practical and laboratory activities by means of a virtual
desktop;
 Environment to improve practical skills in programming (automatic
system ejudge).
Components
of the hybrid
model of ELE

Internal ELE

Relation

Architecture

"Academic" cloud of
the university,

Integration
(one user
database)

Academic Clouds:

Content

Мicrosoft Imagine
Academy, Cisco
Academy,
Microsoft Virtual
Academy, MOOCs

Server infrastructure,
campus network,

External ELE

Internet Channel, IT
Infrastructure of
Universities
Technological

Electronic training
courses
Video materials, fulltext educational
materials

Methods: problem-searching, interactive, project activity,
coaching
Virtual desktop,
training portal

Tools

Professional
websites, blogs,
forums,
Video portal
(youtube channel)

Forms: classroom, non-auditorium, individual, group
Regulations on the elearning environment
Regulations on
eLearning
The procedure for
managing the
information and

Management

Regulations on the
training laboratory
of Microsoft
Imagine Academy
Regulations on the
Cisco Training
Laboratory
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The procedure for
managing the
resources and
services of
Microsoft at NUBiP
Ukraine

STUDENT: Competence: professional, integral, informational
and communication, self-education, foreign-language
communicative, communicative, intercultural
TEACHER:
• competence in the possession of ICT and the use of
technology in teaching activities, organization of independent
work, teamwork of students
• advanced training in the use of ICT in the learning process,
the use of cloud services Microsoft in the learning process
• Microsoft Certified Microsoft Certification Educator (MCE),
Microsoft Technology Associate (MTA)

Communicative

Mixed
communication, face
to face

Forms of
communication

Teamwork, online
communication

Figure 14. The Model of hybrid cloud-oriented environment for training
future IT specialists
Source: Own work
The main element of this environment is an e-course based on the Moodle CLMS
platform, which contains different types of learning resources. To teach IT specialists
using a virtual learning environment it is necessary to upload academic videos, video
tutorials, video lectures and other video resources (http://video.nubip.edu.ua).
The incentive of constant practice plays a significant role during the process of
training future IT specialists in programming languages and standard algorithms.
Therefore, the automated system judge was integrated into EEE of the university
which enables students to get a significant number of programming tasks as
individual work and thus provides automated assessment of their progress.
A systematic use of external academic clouds such as Microsoft, Cisco, IBM is
significant to form professional skills and Soft Skills in a future IT specialist. For
example, students are advised to use a virtual academy Microsoft Virtual Academy
(MVA), educational portal, where there is available an interactive academic course
in programming (Figure 10), complements development, Windows Server 2012,
Windows 10, visualization, complements developments for HTML5, Windows і
Windows Phone, Microsoft Office365, SQL Server, Azure System Center and
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Microsoft Imagine Academy. To provide students with learning software we have
access to Microsoft DreamSpark, that enables students to get a free access to tools
of projecting and developing software. Platform Microsoft (Windows) Azure
enables students and faculty to develop, doing software in storing data which are
primarily placed in distributed data servers.
Hybrid cloud oriented environment for students of IT specialties, which combined
possibilities of electronic learning environment of the university (internals) and
external services of Microsoft, Cisco, IBM where the university gained its part of
“academic” cloud (externalities) made it possible to develop Soft Skills together with
developing professional skills (Glazunova, Voloshyna , 2016). Table 1 presents
the results of the experiment on the use of the developed hybrid cloud model for
students of computer science during the study of the discipline "Information
Technologies". The total number of students participating in the experiment: in
control groups - 75 students, in experimental groups - 78 students. The results of
student academic progress measured by tests of performance and control tasks in
100-point system. The average value of students' achievement in this discipline
based on the results of the entrance testing was 63.3 points in the control groups and
64.5 in the experimental ones. The hypothesis about the equality of general averages
was checked against the t-criterion of Student. The experimental value criterion T
missed a critical region (0.25 <1.96), so the null hypothesis was accepted. After the
completion of the experiment, the average value of success in the experimental
groups significantly increased (to 77.5 points), which significantly differs from the
value in the control groups. The hypothesis of equality of general averages (verified
by the T-criterion) was rejected. The hypothesis of the equality of variances (Fisher's
criterion) was adopted.
Table 1.
The results of the experiment using the system of training of future IT
specialists
Indicator

Control group
high

Academic
progress

medium

Experimental group

low

high

64,8

medium

low

77,5

(average),
maximum – 100
points
Individual
%

work,

Motivation, %

17

35

48

29

47

24

15

55

30

34

58

8

Source: Own work
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According to the results of the experiment, individual work increases significantly
when students solve problems, fulfil other tasks. The development of self-education
competencies was determined by three levels: low, medium, high, and measured
using the expert method. The level of autonomy in solving problems in the
classroom, during individual and group work, was determined by the teachers on the
basis of observations. The number of students who demonstrated high and middle
level in the control and experimental groups differ by 24% (Figure 15).

Experimental group

Control group

0

10

20

low

medium

30

40

50

60

high

Figure 15. Results of the experiment relating to the level of development of
the students’ self-educational competence
Source: Own work
The level of motivation of the students was measured using questionnaires.
According to the students’ responses there were identified groups with high, medium
and low motivation to learn (Figure 16). Students of the experimental groups are
more motivated and ready to solve non-standard tasks.
70
60
50
40
30
20
10
0
high

medium
Control group

low

Experimental group

Figure 16. Results of the experiment relating to the level of the students’
motivation
Source: Own work
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6. CONCLUSIONS
Designing and utilizing a hybrid cloud oriented environment that integrates the
components of a university academic cloud such as e-learning courses, electronic
tools and electronic manuals, video resources, virtual desktop and environment for
automated assessment of tasks in programming; with academic components of
Microsoft, Cisco, IBM clouds and external cloud services enabling students to
actively develop professional and soft skills. Combining the resources and services
of the internal and external e-learning environment with innovative teaching
methods and technologies - design methodology, flipped classroom, blended
learning makes it possible to increase the level of self-education competence of
students and their motivation to obtain the appropriate level of education. A
significant amount of resources offered in the framework of formal education,
encourages students to systematic independent work, finding new resources for
development, professional communities for communication.
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Abstract: The article analyzes the transformation of the educational paradigm of
higher education from e-learning to SMART-learning and describes theoretical
and practical aspects of the digital competencies formation of future teachers in
the context of creating new knowledge in the SMART-University environment. A
model for the formation of digital competencies in the context of creating new
knowledge became the methodological basis for the IT-course for undergraduates
of the pedagogical university. An experimental study was conducted in order to
implement this model into the educational process of Pedagogical University. The
results of the study showed that the role of university is changing from providing
knowledge to creating the conditions for students’ forming appropriate digital
competencies in the context of creating new knowledge.
Keywords: e-learning, SMART-learning, model of digital competency formation,
creation of new knowledge, research.

INTRODUCTION
Development of competencies is an important task of any modern educational
system. The realities of the present impose the need for competencies formation.
Modern education should prepare a person who is able to use the gained
knowledge for a competitive activity in various spheres of public life. Therefore,
the issue of organizing the learning process from the point of view of the
competency-based approach is relevant.
The educational process must form a modern system of universal competencies.
Objectives of education, which foresee the commitment of teachers to the
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competency-based approach concerning the organization of the educational
process, lead to a change in the requirements for existing educational technologies.
Achievement of the set goals is possible provided scientifically organized and
theoretically grounded development of the competencies of future teachers in the
process of changing the educational paradigm from e-learning to SMART-learning.
Professional requirements for a teacher are updated, and in particular, emphasis is
placed on the level of professional competency rather than on professional
knowledge.
The tasks of competency development are examined in many scientific studies
conducted both abroad and in Ukraine. The problem of identifying and describing
competencies and the process of their formation was solved by many scientists: B.
Oskarsson, S. Sho, R. Selman, A. Shelton, V. Baidenko, A. Bondarevska, I.
Yakymanska, Ie. Novykov, V. Kalnei, E. Zeer, D. Jung, I. McClellan, P. Gillet, G.
LeBoterf, V. Oros and others. In particular, such scholars as (Zhaldak 2009;
Morze, Kocharian 2014; Smyrnova -Tr ybulska 2007) disclosed the content
of competencies during the application of information and communication
technologies. According to modern researchers of this issue (Williams, Coles,
Wilson, Richardson, Tuson 2000; Guasch, Al varez, Espasa 2010), these
competencies include the orientation in the information space, receiving
information and operating it in accordance with own needs and requirements of the
modern high-tech information society.

1. RATIONALE.
EDUCATION

COMPETENCY-BASED

APPROACH

IN

The competency-based approach involves mastering knowledge and skills of future
teachers in complex. This leads to the definition of a new system of teaching
methods. Selection and design of these methods are based on the structure of the
respective competencies and functions that they perform in the learning process.
A variety of approaches to the definition of the term “competency” causes
problems in its comprehension and understanding the competency-based approach
content. The issue of forming the digital competencies of future teachers remains
unresolved in conditions of functioning of SMART-University.
The purpose of the article is to determine the theoretical and practical aspects of
forming the digital competencies of future teachers in the context of creating new
knowledge in the SMART University environment, defining organizational and
pedagogical conditions, principles and pedagogical methods of forming digital
competencies in the process of changing the educational paradigm from e-learning
to SMART-learning.
The competency-based approach in education implies prior orientation towards the
aims. They are educational vectors of learning ability, self-determination, self-
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actualization, personality development and socialization. The main units for
evaluating the quality of education results are competencies (Zeer 2000).
In the literature (Morze, Kocharian 2014; Ovcharuk 2013; Smyr nova Trybulska 2016; Jung 2005) this concept is considered ambiguous, due to the
complexity of the structure of professional activity in various fields and differences
in the theoretical approaches of researchers.
Based on the works (Approving the national qualifications framewor k ,
http://zakon2.rada.gov.ua/laws/show/1341-2011-п; A common European frame
work for ICT Professionals in all industry sector, http://www.ecompetences.eu) a
competency is considered here to be a set or an array of theoretical and practical
knowledge, skills and values that can be readily called upon and put into action in a
situation and context that is different from prior situations. Although training may
provide initial necessary elements, such competency is considered to develop with
varied experience, and with the ability and confidence of the individual to adapt.
In the Concept of a New Ukrainian School (New Ukrainian School:
Fundamentals
of
the
Standa rd,
http://nus.org.ua/wpcontent/uploads/2016/12/nova-schkola1pantone-363-EC-1.pdf) competency is
considered to be a combination of knowledge, skills, ways of thinking, views,
values, personal qualities that determine the ability of a person to successfully
conduct activities in new unpredictable conditions.
Thus, a competency-based approach in learning is characterized by complex
acquisition of knowledge and skills and orientation of the learning process on the
final practical result. The competency-based approach is a bridge that combines an
educational institution with the real world and its requirements.
A competent graduate and a future teacher is a person who possesses the
competencies necessary for a successful life. A competent graduate is able to
reveal, develop, maintain and constructively actualize life opportunities in the
complex present conditions. These characteristics should be formed during the
learning process and include knowledge, skills, attitudes, experience and
behavioural patterns of personality (Zablotska 2008).
Let us consider the digital competencies of future teachers in the context of
changing the educational paradigm from e-learning to SMART-learning at a
pedagogical university. The notion of digital competencies presumes the ability of
the teacher to use information and communication technology to carry out
information activities in their professional work. These competencies namely mean
to be able to:


carry out information activities on the collection, processing, transmission
and preservation of informational educational resources;



evaluate and actualize the possibilities of educational electronic
publications and open informational educational resources;
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organize information interaction between the participants of the
educational process on the basis of ICT;



create and use psychological and pedagogical diagnostic methods for
controlling and assessing the level of students' knowledge;



carry out educational activities using ICT tools in aspects that reflect the
specifics of a particular school subject.

In our opinion, one of the important components in the structure of digital
competencies is the competency to organize the educational process in the
electronic environment. Scientists (Qualification characteristics of the
teacher of distance learning as one of the aspects of the qualit y of
the whole distance learning system, http://www.elw.ru/reviews/detail/1047/;
Kommers, Smyr nova -Tr ybulska, Mor ze, Noskova, Yakovleva,
Pavlova, Drli k, Malach, Del gado, Pinto, Issa, Issa 2014; Smyrnova Trybulska 2016) distinguish the following groups of competencies of the teacher
of e-learning:


professional;



informational and pedagogical (for the development of an electronic
course), communicative, communication competencies and competency of
personal self-improvement (for the implementation of the electronic
course).

For a teacher to develop an e-course, it is necessary to form informational and
pedagogical competencies that consist of:


competency of methodological design of a professional e-learning product;



competency of the development, creation, implementation and application
of educational and methodological complex in the educational process;



competency of control of joint (group, co-operative) professional activity,
teamwork, cooperation in the process of organizing e-learning;



competency to possess methods of creating various kinds of pedagogical
control materials, designing a system for assessing the quality of control
materials, selecting software and control techniques.

In order to implement an e-course a teacher ought to form the communicative
competencies and self-improvement competencies:


in the field of pedagogical technologies of electronic and distance learning
skills in practice (conducting virtual discussions, webinars, round tables,
project activities, etc.);
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in the field of educational and organizational activity, acquisition of
software and technology in education, and knowledge of e-learning
systems;



in the field of independent, cognitive activity, based on mastering of the
methods of acquiring knowledge from different sources of information.

Digital competencies, including the field of e-learning, should be complemented by
new competencies due to inevitable changes in the field of education. Educational
institutions, universities and schools begin to lose their importance to students, as
they are no longer the only places where a student can apply for knowledge. Now
knowledge can be obtained with the help of social networks, various educational
services and corporate sector.
We believe that providing an ongoing process for obtaining new knowledge is
possible only with electronic technologies, as well as technologies for creating new
knowledge. Today, they are not only a resource for the successful functioning of
the educational process, but also the guarantor of the transformation of universities
into innovative scientific, educational and cultural centres, which implement the
principle of “lifelong learning” (Balyk, Shmyger , Oleksiuk 2017).
A single information space is created on the basis of modern ICT. A new task for a
high school is to integrate students into this space, thus giving them the opportunity
to access the relevant knowledge and technologies that will be in demand in their
future profession. In turn, educational technologies that allow teachers to teach not
only in the classroom but also outside the classroom are actively used. Therefore,
e-learning is giving place to SMART-learning that allows you to adapt the
educational process to the needs of the student. (European Invest ment Bank.
JESSICA
for
Smart
and
Sustainable
Cities,
http://www.eib.org/attachments/documents/jessica_horizontal_study_smart_and_su
stainable_cities_en.pdf).
SMART-learning is a concept that involves comprehensive modernization of all
educational processes and resources, as well as the methods and technologies used
in these processes. It should be noted that the scientists (Oros 2015,
Tikhomirov, http://conf.it-edu.ru/sites/default/files/sbornik_2015_vypusk_1.pdf)
consider the following basic principles of SMART-learning:
1. Usage of the topical information for solving educational tasks as part of
the educational program.
2. Organization of independent cognitive, research and project activity of
students.
3. Implementation of the educational process in the distributed learning
environment.
4. Interaction of students with a professional community.
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5. Individualization of training.

6. Variety of educational activities, providing broad opportunities for
students to study curricula and courses according to their financial situation, social
conditions and health.

2. METHODOLOGY
OF
FORMATION
OF
DIGITAL
COMPETENCIES IN THE CONTEXT OF CREATION OF NEW
KNOWLEDGE
The process of changing the educational paradigm from the traditional model of
learning to e-learning and further to SMART-learning is also taking place in
Ukrainian education. It should be noted that the evolution of education in the
Volodymyr Hnatiuk Ternopil National Pedagogical University made the way from
traditional learning to SMART-learning:






traditional learning and computer-based learning;
“e-learning” (electronic / distance learning), which operates on the basis of
modern information and communication and pedagogical technologies;
“blended learning”, which involves a combination of different methods of
classroom and out-of-class learning;
coaching, informal teaching;
SMART-learning.

Figure 1. SMART-University Environment at the Volodymyr Hnatiuk
Ternopil National Pedagogical University
Source: Own work
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Let us dwell on the main principles of the creation of SMART-University at
TNPU. Infrastructure of SMART-learning is based on the use of the university
LMS server, cloud technologies, university digital repository and the Wiki-portal
(Figure 1).
It is worth noting that the development of social partnership and cooperation was
the basis of the SMART philosophy formation in Ternopil National Pedagogical
University (Figure 2).

Figure 2. Social Partnership and Cooperation at the Volodymyr Hnatiuk
Ternopil National Pedagogical University
Source: Own work
Table 1.
Changes in the educational process at the Volodymyr Hnatiuk Ternopil
National Pedagogical University
Pedagogics of e-learning

Pedagogics of SMART-learning

Teacher

Providing content and information

Accompanying students in
creating new knowledge,
developing practice-oriented
projects

Student

“Consumption” of content and
information

Creating new knowledge,
practice-oriented projects

Source: Own work
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Previously, programs of professional training of future teachers at TNPU were
focused more on comprehension of learning material, and now the attention is paid
on self-consistent acquisition of new knowledge and on the ability to use it in
solving life issues (Table 1).
2.1 Experimental Research Procedure
Our express survey on the formation of competency in creating new knowledge
showed that students and teachers rarely publish their own ideas and materials
online (9% – students, 26% – teachers). They reported their weak competence in
this area.
A model for the development of digital competencies in the context of creating
new knowledge was developed. It comprises three components: technical,
informational, and social. Formation of digital competencies took place within the
course “Information and communication technologies in education and science” for
undergraduates of all specialties of the pedagogical university. The course was
built on the basis of this model. During the training of future teachers, the focus
was on the competency to create new knowledge and to solve practical and
research tasks, aimed at integrating the experience gained earlier and mastering the
new one in the process of joint activities with teachers or under their guidance.
The process of forming the digital competencies of undergraduates took place
under the following organizational and pedagogical conditions (Figure 3):
1. Ensuring the integration of knowledge in the process of creating and
implementing practice-oriented projects.
2. Application of forms and methods of training focused on the professional
development of the personality of the future teacher, acquiring practical
experience and pedagogy of constructing knowledge. Developing such
skills of the 21st century as complex problem solving, critical thinking,
creativity, human management, coordination with others, emotional
intelligence cognitive flexibility, ability to assess the situation and make
decisions, and ability to negotiate.
3. Organization of an effective informational SMART-environment.
Basic principles of digital competencies formation at our university:


interdisciplinarity of knowledge and project approach;



realization of creative and innovative approaches;



support for professional and social development;



integration: university – local community – business.
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Pedagogics of
E-learning



gaining knowledge
digital content
 blended learning
 ICT-integrated
learning

Pedagogics of
SMART-learning






pedagogy of 21st century
skills formation
a method of the formation of
digital competencies in the
aspect of creating new
knowledge
cooperation with practicing
partners
SMART-environment
organization

Figure 3. Conditions for the formation of digital competencies in the
pedagogical SMART University
Source: Own work
Based on our own experience in developing digital competencies in the context of
creating new knowledge, we identified the pedagogical peculiarities of the use of
ICT tools during the learning process, which included the use of search, problem
and active teaching methods, research organization, group work and work in pairs.
We note that for the development of digital competencies in the context of creating
new knowledge, it is worth using ICT tools such as knowledge maps, wikis, blogs,
Google Apps, 3D books, electronic boards, etc.
Under the conditions of ICT tools use, active teaching methods were chosen as the
most suitable for the development of digital competencies in the context of creating
new knowledge. Among them are such methods as brainstorming, design thinking,
case method, project method, etc. During the development of educational tasks,
emphasis was placed on the creation of social practice-oriented projects by
undergraduates (Shmyger, Balyk 2016). This approach means the transition
from a traditional model of education to the acquisition of a predetermined set of
knowledge for SMART-learning, with its emphasis on knowledge and innovation.
2.2 Results
Approbation of the model we created took place in 2015/2017 in the process of
teaching the course “Information and communication technologies in education
and science” and the courses for teachers training (2016).
After completing these courses, we conducted a survey on the development of
students’ digital competencies in the context of creating new knowledge. 264
undergraduate students and 23 teachers of the Volodymyr Hnatiuk Ternopil
National Pedagogical University took part in this survey. The questionnaire
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contained 25 questions; in particular, seven questions concerned acquisition of the
technical component of the competency for creating new knowledge, nine
questions concerned acquisition of the information component and nine questions
concerned acquisition of the social component. Let us consider and analyse some
of the results of the questionnaires of teachers and students about their acquisition
of the three components of digital competencies in the context of creating new
knowledge.
The technical component of digital competencies in the context of creating new
knowledge includes the practical skills of working with:


local university network, server of university electronic courses;



university learning network;



personal learning network;



mobile technologies;



ICT tools for creating new knowledge.

We present the results of the questionnaire concerning the acquisition of ICT tools
for creating new knowledge (Table 2).
Table 2.
ICT tools for creating new knowledge (technical component)
Teacher

Student

LMS Moodle

68%

75%

Platform for the institutional repository

31%

25%

Platforms for video conferencing

39%

52%

Cloud services

57%

62%

Mobile services

42%

73%

Source: Own work
The information component of digital competencies in the context of creating new
knowledge includes the practical skills of working with:


information search;



structuring and organizing information;



critical evaluation of information;



creation of information;



distribution of information;
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obtaining new knowledge by analysing and synthesizing various data
(conclusions, predictions).

We present the results of the questionnaire concerning the acquisition of ICT tools
for creating new knowledge (Table 3).
Table 3.
ICT tools for creating new knowledge (information component)
Teacher

Student

Productivity software

85%

72%

Google Apps services

77%

62%

Microsoft Office 365

34%

21%

Web 2.0 services

81%

63%

Custom-made software

43%

44%

Source: Own work
The social component of digital competencies in the context of creating new
knowledge includes the practical skills of working with:


collective thinking strategies online;



different ways of interacting with others on the Internet;



safety of interaction with others on the Internet;



ethics of interaction with others on the Internet.

We present the results of the questionnaire concerning the acquisition of ICT tools
for creating new knowledge (Table 4).
Table 4.
ICT tools for creating new knowledge (social component)
Teacher

Student

Electronic mail

78%

46%

Message board

14%

48%

3%

12%

Social network

71%

94%

Quick messaging tools

81%

92%

MOOC (Massive open online courses)

Source: Own work
The study showed (Figure 4) that among three components (technical, social,
informational) of digital competencies model in the context of creating new
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knowledge teachers are ahead of students only regarding the information
competency.

Figure 4. Levels of digital competencies acquisition by teachers and
undergraduates of TNPU (based on the digital competency model)
Source: Own work
Largely, such a result is due to a change in the activities of a university teacher in
the context of modern educational changes and pedagogy of constructionism. In
particular, a teacher organizes a process, and students construct new knowledge,
seek their own understanding, and form their own judgments, conclusions, views,
defining a personal position in the knowledge of scientific theories, objective
phenomena and processes.
Students demonstrated a higher, higher than teachers did, level of competencies
with technical and social components. Technology is integrated in their life; they
have free and unrestricted access to information and interpret it in their own way.
They make their own contribution to the construction of new knowledge in the
process of interaction with others. Educational communications and social
networks contribute to their maximum social and cognitive interaction.
The obtained results have shown that today the educational model “the student as a
passive recipient of knowledge from a teacher” requires the transition to a model
“students’ independent acquisition of new knowledge”. Currently, the role of a
pedagogical university is changing from the provider of knowledge to the creation
of conditions for students to independently acquire new knowledge and form
digital competencies in the context of creating new knowledge.

CONCLUSION
The study and analysis of research and publications on the development of digital
competencies of future specialists, including teachers, gives grounds for
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concluding that the transformation of the educational paradigm of higher education
is taking place. E-learning is giving place to SMART-learning, which makes
possible the adaptation the educational process to the needs of the student. Elearning focuses mainly on technology. SMART-learning involves the
comprehensive modernization of all educational processes and resources, as well as
the methods and technologies used in these processes.
A three-dimensional model for the formation of digital competencies in the context
of creating new knowledge became the methodological basis of the pilot course
“Information and communication technologies in education and science” for the
undergraduates of the pedagogical university.
The process of formation of digital competencies of undergraduates took place
under the following organizational and pedagogical conditions: ensuring the
integration of knowledge in the process of implementation of practice-oriented
projects, application of forms and methods of training focused on professional
development of personality and 21st century skills formation and organization of
effective information SMART-environment of the university.
The results of the pedagogical research conducted among undergraduates and
teachers of the Volodymyr Hnatiuk TNPU regarding the development of digital
competencies in the context of creating new knowledge have shown that the
university educational model where “student is a passive recipient of knowledge
from a teacher” requires the transition to a model of “students’ independent
acquisition of new knowledge”.
Nowadays, the development of a knowledge society is becoming more and more
relevant. This society will give advantages to the knowledge work. Therefore, in
the long view, for training of future teachers for master's degree, it is planned to
design and create e-courses using modern means of personal knowledge
management in order to form the epistemological level of digital competencies.
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