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Editorial

The content of volume 3, issue 1 of the International Journal of Research in
E-learning proves that technology is the key to the future of (higher) education.
Authors from eleven countries consider present and future trends in the develop-
ment of education. The present volume includes nine papers gathered in four
chapters.

Chapter I — “Global Prospects of Distance Education and High-tech Electronic
Learning Environment Design” — includes two articles. In their article entitled
“E-learning Specialists Training for IT Infrastructure of an Educational Institution
Management,” Nataliia Morze, Iryna Vorotnykova, and Rusudan Makhachashvili
disclose the possibility of training e-learning specialists to manage the IT infra-
structure of educational institutions. The contents and results of lifelong learning
competencies formation and professional competencies, skills, and soft skills in
the course of “Managing the IT infrastructure of an educational institutions” are
studied. Content training for specialists in e-learning is defined by such topics
as “ICT policy and IT infrastructure of educational institutions,” “Program and
technical solutions for building IT infrastructure of educational institutions,”
“Using cloud technologies for IT infrastructure of educational institutions,” and
presented as an e-course that includes educational materials and competence tasks
that form a competence for lifelong learning (communication in mother tongue,
communication in foreign languages, knowledge of mathematics and general
knowledge in the field of science and technology, skills in digital media, training
for gaining knowledge, social and civic skills, proactive position and practical
approach, awareness and self-expression in culture) and professional competence (in
educational, technical, managerial, and project activities). The feasibility of using
competency tasks to prepare specialists in e-learning is confirmed by educational
achievements of 94 full-time and part-time students. What is analysed are the
students’ acquired soft skills (flexibility, teamwork, leadership, outgoingness, social
skills, creativity). Anna Slésarz, a researcher from Poland, stresses in her article
“Global Prospects of Distance Education” that distance education conferences and
publications have the longest tradition in Western world countries, where they are
focused on introducing professional solutions into business and administration.
In Asia, the implementation of distance education is linked to social development
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and global expansion of national business within the framework of government
strategies. In Latin America and in Africa, distance education provides assistance in
equalising educational opportunities and in promotion of peace. In post-communist
countries, academic centres poorly cooperate with administration and business
sectors, which offer competitive and most attractive distance education courses.
Algorithmisation of distant education courses results in insufficient development
of self-reliance, creativity, and empathy of employees.

Chapter II, “Models of Distance, Blended, and E-learning,” includes three
papers. The first one, “Models of Distance Learning in Higher Education,” is pre-
pared by a Czech researcher Lucie Zormanova. This article is focused on distance
learning in higher education. It analyses and compares the development of distance
learning and conditions of distance learning in different countries. It describes
significant differences in the development of distance education in higher education
in individual countries. The author stresses that we meet with various forms of
implementation of distance education. The divergence in approaches towards
distance education in different countries is caused by different cultural aspects, the
tradition of distance learning, the development of information and communication
technologies, and different legislative norms in the area of education. There are
many types of different organisational models for distance education. A particular
model might be dominant in one country, while in another country there may exist
a variety of different organisational models for distance education. The article
“Blended Learning Model for Computer Techniques for Students of Architecture,”
elaborated by Maria Helenowska-Peschke from Poland, summarises two-year
experience of implementing a hybrid formula for teaching computer techniques
at the Faculty of Architecture at the Gdansk University of Technology. Original
educational e-materials, consisting of video clips, text and graphic instructions,
as well as links to online resources, are embedded in the university e-learning
educational platform. The author discusses technical constraints associated with
the creation of e-materials and their deposition on the Moodle platform, as well
as associated didactic challenges, for instance the evaluation of students’ skills
and real time communication. In turn, Andrii Kostiuchenko, a Ukrainian author,
presents the article “Features of Implementation of a Learning Management System
in the Educational Process in a Ukrainian University.” The issue of regulation of
a learning management system at the state level of Ukraine is being considered in
the article. Types and interpretations of electronic educational resources that can be
used in distance education are pointed out. The Moodle environment, as an example
of one of successful learning management systems, is considered. In particular, the
article contains a list of roles that can be shared by users of a learning management
system. The general structure of an e-learning course, which can be used by
educational institutions, is also proposed.

Chapter III — “Methodological Aspects of E-learning and ICT Literacy De-
velopment” — includes two articles. The first article, “Contemporary Teacher
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Competencies Development: A Study of ICT Tools for Professional Activities in
Russia and Spain,” is prepared by an international team of authors from Russia and
Spain: Tatiana Noskova, Tatiana Pavlova, Olga Yakovleva, Prudencia Gutiérrez-
Esteban, Rafael Martin Espada, Sixto Cubo Delgado, Juan Arias Masa, Gemma
Delicado Puerto, Laura Alonso Diaz, and Rocio Yuste-Tosina. The paper studies
the relations between teacher competencies and the specificity of the use of ICT
tools in professional activities. The research was carried out within the frame of
the IRNet project with the participation of two universities — the Herzen State
Pedagogical University of Russia and the University of Extremadura, Spain.
The results of the survey described give a general idea of various ICT tools use
intensity in two countries. Overall, teachers take advantage of the electronic
content capabilities for fostering students’ motivation. They benefit from ICT
tools’ efficiency and performance, and they use cloud technologies for supporting
networking and collaboration. Spanish teachers appear to be more active users of
ICT tools. They apply LMS more intensively, together with own lectures recordings
and foreign language e-resources. For facilitating students’ communication, they
apply discussion forums and online lectures intensively. For management, the most
popular tools are electronic organisers, criterial rubrics, and online polls. The choice
of e-resources that teachers use is largely based on their communication preferences
and ways to manage teaching; these e-resources aim at facilitating learners’ cogni-
tive 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 appropriate management capabilities (e.g., electronic or-
ganisers, criterial rubrics, online polls, etc.). The results of the survey can help
identify problem areas in teachers’ ICT competencies. The article “Objectives
and Content of the Mathematics E-learning Course Preparing Students for the
School-leaving Exam in Mathematics” was prepared by researchers from Poland
and the Czech Republic, Agnieszka Heba, Eugenia Smyrmova-Trybulska, and Jana
Kapounova. The authors stress that information and communication technologies
(ICT) can help solve the problems connected with forming mathematical compe-
tencies in students and are used in the process of teaching mathematics. The first
part of the paper presents the theoretical background of the subject matter, in-
cluding: the description of mathematical competencies and their identification
at secondary school in Poland, Niemierko’s taxonomy, the programmed learning
theory, and the structure of the system of education/learning in the e-learning
environment. It expresses the preconditions, expected results, concepts, objectives,
hypotheses, and research methods. The practical part describes the structure of
“Mathematics with Moodle,” a system for individual learning based on the original
authorial MatLearn module, and its graphic representation. A didactic tool is
proposed — an e-learning course preparing students for the school-leaving exam
in mathematics and improving students’ mathematical competencies. Its aim is to
increase the level of competencies, especially those which have not been mastered
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yet. In order to construct study activities in the course, the programmed learning
principles and Niemierko’s taxonomy were used.

In addition, in the final chapter two reports are presented. The first one is
prepared by an international team of researchers from different scientific areas
connected with ICT, e-learning, pedagogy, and other related disciplines: Eugenia
Smyrnova-Trybulska, Nataliia Morze, Piet Kommers, Tatiana Noskova, Paulo Pin-
to, Sixto Cubo Delgado, Martin Drlik, Josef Malach, Tomayess Issa, and Maryna
Romanyukha. This article focuses on the objectives and some results of the inter-
national project IRNet. In particular, the article describes research tools, methods,
and a procedure of the Work Package 5, that is, objectives, tasks, deliverables,
and implementation of research trips in the context of the next stages and Work
Packages of IRNet project — International Research Network. The final article is
a report from the conference Distance Learning, Simulation and Communication
(DLSC2017), organised by the University of Defence in Brno and held between
31 May and 2 June 2017, prepared by its organiser, Miroslav Hruby. The Distance
Learning, Simulation and Communication (DLSC) conference has been a part of
an official accompanying programme of the International Exhibition of Defence
and Security Technologies and Special Information Systems at the BVV Trade
Fairs since 2009. The event is biennial. DLSC 2009, DLSC 2011, DLSC 2013, and
DLSC 2015 proceedings are accessible at the DLSC conference website (http://
dlsc.unob.cz). They have been indexed at the Web of Science database (https://apps.
webotknowledge.com/). The electronic versions of all DLSC conference printed
proceedings can be downloaded, and their use is free of charge.

We wish you pleasure and good inspiration reading this volume. Thank you!

Eugenia Smyrnova-Trybulska



Global Prospects of Distance Education
and High-tech Electronic Learning
Enviromnment Design
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Nataliia Morze, Iryna Vorotnykova, Rusudan Makhachashvili
Ukraine

E-learning Specialists Training for IT Infrastructure
of an Educational Institution Management

Abstract

The article discloses the possibility of training e-learning specialists to manage
the IT infrastructure of educational institutions. The contents and results of lifelong
learning competencies formation and professional competencies, skills, and soft
skills in the course of “Managing the IT infrastructure of an educational institutions”
are studied. Content training for specialists in e-learning is defined by such topics
as “ICT policy and IT infrastructure of educational institutions,” “Program and
technical solutions for building IT infrastructure of educational institutions,”
“Using cloud technologies for IT infrastructure of educational institutions,” and
presented as an e-course that includes educational materials and competence tasks
that form a competence for lifelong learning (communication in mother tongue,
communication in foreign languages, knowledge of mathematics and general
knowledge in the field of science and technology, skills in digital media, training
for gaining knowledge, social and civic skills, proactive position and practical
approach, awareness and self-expression in culture) and professional competence
(in educational, technical, managerial, and project activities). The feasibility
of using competency tasks to prepare specialists in e-learning is confirmed by
educational achievements of 94 full-time and part-time students. What is analysed
are the students’ acquired soft skills (flexibility, teamwork, leadership, outgoing-
ness, social skills, creativity).

Keywords: competence education, management of IT infrastructure, profes-
sional competence of e-learning manager, soft skills



12 Global Prospects of Distance Education...

Introduction

Research Issue

The development of information and communication technologies, and thus
informatisation of education, contributes to the need to introduce the course
“Managing the IT infrastructure of educational institutions” as an element of
training not only managers of state and regional education bodies, but also students
of pedagogical departments. Each teacher is the manager of learning, and within
the knowledge society one is also an e-learning manager, able to design how to
use or build the IT infrastructure of an educational institution and its information
and educational environment to guide the learning activities of those one teaches.

De la Fuente and Vives (1995) determined that the IT infrastructure is a tool
of regional educational policy. Most researchers of e-learning implementation
pay attention to training students to use IT. For example, Keengwe and Kidd
(2010) summarise the best practices of e-learning, while Baumgartner, Héfele,
and Maier-Héfele (2004) examine the content management system of education in
accordance with the development of ICT. Information Technology Infrastructure
Library describes best practices worldwide in the organisation of the enterprise or
unit that provides services in IT.

The use of ITIL library is implemented in higher education to train project
managers and service managers for business.

Research Focus

Training a specialist in e-learning is considered for the most part as training
an expert who has to pick up the tools for e-learning and is able to design an
e-environment, but the manager needs an active stance, a holistic perception of ICT
in the educational institution, and should define IT policy and its consequences,
pick, design, and build an IT infrastructure depending on the educational process
objectives. These requirements necessitated the study of the “Managing the IT
infrastructure of educational institutions” course by pedagogy students in preparing
them to be managers of e-learning.

The objective of the study is determined by the acquisition of lifelong learning
and professional competencies, as well as soft skills in the course of “Managing the
IT infrastructure of educational institutions” by managers of e-learning.

The hypothesis of the study is: training specialists in e-learning is of appropriate
quality with the introduction of a training course on IT infrastructure management
of an educational institution that forms competencies of lifelong learning, professio-
nal competencies, and soft skills of future teachers. The objectives of the study are:

* the design of a course on IT infrastructure of educational institutions for the
formation of competencies of lifelong learning, professional competencies,
and soft skills;
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* the use of competence tasks as a tool for forming lifelong learning competen-
cies, professional competencies, and soft skills;

* the analysis of the “Managing the IT infrastructure of educational institutions”
course introduction results in the preparation of students as managers of
e-learning.

Methodology and General Background of Research

Let us define the study methods. Theoretical methods are: systematisation
and comparison of scientific propositions, experiences in training specialists
in e-learning to the management of educational institutions IT infrastructure;
modelling to create competency problems for verification of the students’ readiness
for management of IT infrastructure of educational institutions. Empirical methods
are: observation; questionnaires to determine the competence of lifelong learning,
professional competencies, and soft skills of the students; content analysis of
students’ guidelines to the design and management of educational institutions IT
infrastructure.

Soft Skills Formation in Specialists in E-learning Training

Lifelong Learning Competencies and Professional Competencies

The introduction of a competence approach in education contributed to a large
number of studies on the subject in pedagogy and to the identification of general
requirements for key competencies, competencies for lifelong learning, and stu-
dents’ professional competencies. For example, Winterton, Delamare — Le Deist,
and Stringfellow (2006) defined conceptual approaches to competence training
according to the experience of France and Germany. Jones and Voorhees (2002)
disclose the models of competence formation in universities and other institutions,
and define and sort the experiences of different types of educational institutions
on the possibilities and methodology of competencies formation. The European
Parliament and the EU Council recommended “Key competences for lifelong
learning.” Jochems, Koper, and Van Merriénboer (2004) summarised the trends of
competencies development in connection with the introduction of e-learning, and
identified the peculiarities of e-learning and the way to prepare for it.
Lifelong learning competencies

The recommendation of the European Parliament and of the EU Council “On
the core competence for lifelong learning” of 18 December 2006 contains a list of
eight core competencies: communication in the mother tongue, communication in
foreign languages, knowledge of mathematics and general knowledge in science
and technology, skills in digital media, training for gaining knowledge, social and
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civic skills, initiative and practicality, awareness and self-expression in culture.
They should be reflected in preparing students for professional life (Europeo,
2006). Let us consider the appropriatness of the “Managing the IT infrastructure
of educational institutions” course for their formation through the preparation
of e-learning managers.

Table 1.
Competencies formation through the “Managing the IT infrastructure of educational
institutions” course

Core competencies “Managing the IT infrastructure of educational institutions”

Communication in the The ability to study, compile, and implement domestic and foreign
mother tongue management experience in information technology and systems,
IT infrastructure, etc.

Skills in digital media; Competencies in IT infrastructure design, deep knowledge and

knowledge of content understanding, principles of organisation, teaching,
mathematics and hardware and software of educational process with the use of
general knowledge ICT; the ability to design the IT infrastructure of the educational
in science and institution; the ability to ensure interoperability in solving urgent
technology problems of introducing ICT in school; competence in diagnostic,

analytical, and advisory activities for the implementation of IT
solutions; the ability to design and implement ICT in education
process of different educational institutions (universities,
secondary schools, primary schools) as well as the corporate
sector

Training for gaining Skills in organisation of individual educational, applied, and
knowledge research activities

Social and civic skills  The ability to use the interaction skills in work, interpersonal skills,
skills of productive communication as a parcel of professional

activity
Initiative and The ability to utilise the theoretical and conceptual expertise in
practicality practice, teaching, and research work

Awareness and self-  The ability to study and systematise achievements of national
expression in culture  and foreign scholars in the field of ICT, pedagogy, psychology,
and related areas

Source: Own work.
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“Managing the IT Infrastructure of Educational Institutions”
Course Description as a Content Groundwork for Professional
Competencies Formation

The course “Managing the IT infrastructure of educational institutions” pro-
vides the students with competencies in the development and management of
IT infrastructure of educational institutions. The objectives of the course are to
provide students with theoretical knowledge about the peculiarities of IT infra-
structure elaboration, and to form their categorical concepts for the design of the
IT infrastructure and skills to create, update, and maintain IT infrastructure of
educational institutions; students are encouraged to do active analytical and re-
search work aimed at identifying effective ways of development and management
of IT infrastructure of educational institutions.

The main topics of the course “Managing the IT infrastructure of educational
institutions” are: “ICT policy and IT infrastructure of educational institutions,”
“Software and hardware solutions for building IT infrastructure of educational
institutions,” and “Using cloud technologies for IT infrastructure of educational
institutions.”

In the study of the “Managing the IT infrastructure of educational institutions”
course the students should know:

* the essence of the IT infrastructure concept, its requirements, IT infrastructure
objects typology;

* methods for identifying the information needs of the organisation, sources, and
channels of information;

 principles and strategy for creation and development of information infra-
structure;

* regulatory and scientific methods of management processes in information
technology (IT) in school;

* structure, composition, objectives, and importance of IT infrastructure of
educational institutions;

» key processes of IT infrastructure; methodology of construction and manage-
ment of IT infrastructure of the edcational institution;

« classification and characteristics of hardware and software;

» recommendations of international standards for IT service management and
ICT competencies of teachers; the main factors that determine the reliability
and efficiency of information systems; and

» concepts and terminology in research, content, and basic forms of research
activity.

The students should be able to:

 determine the ICT policy of educational institutions;
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* build models of IT infrastructure and identify peculiarities of IT infrastructure
models for different types of educational institutions;

* identify technology, environment, and equipment for the implementation of
ICT policies in educational institutions;

* define and improve the IT infrastructure of an educational institution, or-
ganise and manage the processes of formation, renewal, and development of
information technology, information systems, information resources, model
the information flow, and customise electronic document management system
in an educational institution;

» perform formalisation of requirements for IT infrastructure of educational
institutions; justify the choice of hardware and software IT infrastructure
development of the institution; optimise IT processes; and

* identify the resources needed to ensure the reliability of information systems,
use cloud technologies in education (software as a service (SaaS), platform as
a service (PaaS), Infrastructure as a Service (IaaS)).

Students’ key professional competencies can be identified:

* in pedagogical activity (the ability to manage IT infrastructure at different
levels of education in various educational institutions, including taking it into
account when forming educational policy on the use of ICT, to provide a choice
of effective ICT tools to create the conditions for individualisation of learning,
including e-learning);

* in methodology (the ability to develop, implement, and summarise the expe-
rience and results of teaching models, methods, technologies, and training
methods implementation with the help of different types of IT infrastructures);

* in management (the ability to study the state of the art and potential of ICT
and to use a cluster of management methods of analysis and prediction of the
results of IT solutions implementation using personnel, logistical, regulatory
support in educational institutions of various types); and

* in project management (the ability to develop a pedagogical project of an
educational institution IT infrastructure).

Soft Skills Formation

Gewertz (2007), John (2009), and others define the necessity of forming
soft skills for the successful achievement of self-realisation and creativity in
professional activities. Research of Robles (2012) determined top 10 soft skills
that are most important to business leaders: integrity, communication, courtesy,
responsibility, social skills, positive attitude, professionalism, flexibility, teamwork,
and work ethic.

The course is aimed at developing both “hard” and “soft” skills and requires
mandatory consolidation of students’ behavioural models for daily use.

The degree of mastering soft skills is difficult to track, verify, and demonstrate.
Therefore, in the course, soft skills formation is facilitated through the establish-
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ment of educational tasks that make it possible for students to use a variety of
behaviours, to holistically understand their own and common interests, to set
priorities, and to make choices. Let us consider how soft skills can be cultivated
through training managers of e-learning.

Table 2.
Soft skills examples, formation, and assessment methods
Soft skills Formation methods Assessment
Flexibility (adaptivity, Teaching practice in different  Educational tasks fulfilment under
ability to change) types of educational institutions different conditions
Team work Project methods The implementation of educational

and research projects;
participation in the creation of

a common vision of IT policies

for various types of educational
institutions; the ability to perform
various team roles; self-evaluation
and evaluation of others

Leadership Personal leadership — Research projects development,
presentation of results, development of IT solutions;
defending one’s own point of  development of guidelines for
view, creation of one’s own implementation of IT infrastructure
electronic resources; social in educational institutions, training

leadership — development of of teachers during practice;
social projects, development of workshops for teachers

IT policies and IT infrastructure

of educational institutions

Communication Project methods Online forums, blogs

Social skills Problem solving through Seminars and workshops for
teaching practice teachers

Creativity IT infrastructure development  Implementation of different
for different types of resources, forms, and tools
educational institutions for creating new models of IT
according to their needs and infrastructure
capacity

Source: Own work.

Competence Tasks Description

Morze, Barna, Vember, and Kuzminska (2015) determined that competence
tasks combine knowledge and activity components, and ought to include the
following stages: description of the problem situation content based on pre-
viously acquired knowledge or personal experience of students; formulation of
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requirements set for initial and boundary conditions for the process of learning
activities; development of implementation criteria for phases of the assignment and
the resulting product; development of assistance in the form of questions, tasks, or
exercises aimed at the content specification described in a situation, specification
of requirements, updating of basic knowledge, and activation of the association
and causation needed to find ways to solve it; and development of guidelines for
quality performance of certain tasks.

Hereby follow several examples of tasks to prepare students for IT infrastruc-
ture management of educational institutions.

Problem 1. Create guidelines for the implementation of software in the edu-
cational process and for the management of various types of educational institutions
according to their ICT policy.

* Answer the following questions:

o What educational software can be used in an educational institution?

o What processes can be automated using ICT?

o Is there a standard of software implementation in educational institutions?

o What tools are necessary to automate the management of the institution, for
educational use?

o What is the difference and what is common in software to be used in the
educational process and for the management at a university, a secondary
school, and a primary school?

* Fill out the chart (identify the software on your own, using hot links and
personal experience):

Capacity Software 1 Software 2 Software 3 etc.
Information flow

Website design
Communities
Library repositories
E-learning
E-government

Etc.

» Basing on the table, develop guidelines for software implementation in different
types of educational institutions (universities, secondary schools, primary
schools). Upload the result as a file in the LMS platform.

» Evaluation criteria: “Software Capacity” table — 4 points; guidelines — 4 points;
teamwork, communication, project presentation — 2 points. Total grade — 10
points.
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Problem 2. You are a manager of e-learning at an educational institution
that can spend 100 thousand UAH for the construction or improvement of its
IT infrastructure. Provide IT solutions to build or improve the IT infrastructure
and justify its feasibility, organisational and pedagogical conditions for its
implementation. For example, if you decide to purchase multimedia systems, you
have to find the manufacturers and compare prices and functionality. In the project
describe goals and projected outcomes of IT solutions, and justify feasibility of
certain assets. All offers need to be backed by links to the manufacturers’ sites and
evaluations of experts.

» Answer the following questions:

o What results are to be obtained when implementing your solution?

o What criteria did you follow to choose the tools? Have you considered the

trends of ICT in their selection?

o What should be included in expenses (repair, maintenance, software

installation, payment for teachers, outsourcing, etc.)?

o What are the organisational and pedagogical requirements for implementing

your IT solutions?

o What are the negative consequences of the implementation of your IT

solution?

o Describe the project and estimate the implementation of IT solutions.

* Examples: multimedia equipment of classrooms, introduction of e-learning
(in distant form), introduction of e-learning (in blended form), organisation
of a school newspaper issue, introduction of electronic journals and Web
conferencing, creation of a remote school, purchase of office equipment, Wi-Fi
connection to the assembly hall, etc.

» Evaluation criteria: project description (justification of relevance, objective,
projected results, tools, organisational and pedagogical conditions of implemen-
tation) — 4 points; the budget estimate (taking into account all costs of purchase,
service, maintenance, including the necessary staff, links to manufacturers,
expert evaluation) — 4 points; team work, communication, project presentation
— 2 points. Total grade — 10 points.

Data Collection and Analysis

The course of “IT infrastructure of an educational institution management”
was within the framework of the “Manager of e-learning” curriculum Master
degree programme. 92 students of the Borys Grinchenko Kyiv University students
passed the course in the 2016-2017 academic year. 48 (52%) of those students were
enrolled in a full-time course, and 44 (48%) — in an extra-mural course. For full-
time students, the course comprised of 2 credits, for extra-mural studies — 4 credits
due to the volume of time scheduled for individual learning.

Of the overall number of students, 32 (35%) passed the exam and took part
in the survey. Two distance courses were created for different forms of study.
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All students had the opportunity to take advantage of distance learning courses
for more in-depth understanding of the course. For individual consultation and
discussion topics of the course, a forum was implemented; 156 posts and 903
student tasks and projects were uploaded for full-time students, and 269 posts and
730 student tasks and projects were uploaded for extra-mural studies.

Results of Research

The analysis of practical works and projects showed that the tasks offered in the
form of competence tasks were practice-oriented, and the students got the highest
score. Extramural students needed more individual counseling with the course tutor.

12

10

B competency tasks

M tasks

full-time students part-time students

Figure 1. Grade point average for different types of tasks (max. 10 points).

Source: Own work.

The meaning of figures compared in the selections exceeds 10, which is why
the nonparametric method Mann-Whitney has been employed. The experiment
encompasses two selections of students — the full-time and the distance learning
formats, N=48 and M=44 accordingly.

Having calculated the Mann-Whitney criterion for the reproductive problems
results, we get U = 373. According to the calculations Wemp = 0.0338 < 1.96.
The hypothesis of the selections coincidence is estimated at 0.05 of significance.
Having calculated the Mann-Whitney criterion for the competence problems, we
get Wemp =2.1987 > 1.96. The efficiency of learning acquisition for full-time and
distance form students coincide, while the competence tasks efficiency is different.
Hence the conclusion may be derived that the full-time learning format is more
suitable for the competence tasks training.
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32 full-time students to have completed the course and passed the exam took
part in a survey as to the course influence on skills formation. For the distance
learning students, a credit pass was proposed based on the laboratory and applied
tasks completion.

Results of survey for students

4 s s o b b b b b b b & & s s Fw w s

0

Figure 2. Students’ assessment of the course impact on professional competencies
and soft skills formation.

Source: Own work.
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Figure 3. Frequencies of students’ assessment of the course impact on soft skills
formation (max. 4 points).

Source: Own work.
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Discussion

Soft skills formation is possible if exercises and practical simulations are
used, constantly enticing students to make independent decisions (to solve the
competence tasks, develop and implement projects, to perform self-evaluation of
their activities, and so on).

The feasibility of using competence tasks to prepare specialists in e-learning is
corraborated by educational achievements of 94 full-time and extramural students.
The extramural students demonstrated lower GPA (8.2) than students of full-time
education (9.7), but interviews indicated greater interest in this form of knowledge
assessment, based on their experience in educational institutions.

Conclusion

To perform the research tasks, we developed the structure of the “Managing
the IT infrastructure of educational institutions” course and determined how it
provided for the formation of competencies for lifelong learning (communication
in the mother tongue, communication in foreign languages, knowledge of mathe-
matics and general knowledge in the field of science and technology, skills of
digital media, training for gaining knowledge, social and civic skills, initiative
and practicality, awareness and self-expression in culture) and professional com-
petencies (in educational, technical, managerial, and project activities); we also
analysed the acquisition of soft skills by students (flexibility, team work, leadership,
communication, social skills, creativity).

Students indicated the following most useful competencies acquisition activities:

 consultations with teachers (among others in the form of blogs and forums)

(34.6%),

 educational technology project (33.2%)),
» competence tasks solution (31.5), and
* independent research (0.7%).

The study results demonstrated that the tasks presented in a competence form
enticed the students’ interest for being practical and for presenting an opportunity
to be creative and apply leadership skills, and provided for the overall successful
study results.

The study does not cover all aspects of the abovementioned academic problem.
The system of students competencies, and soft skills evaluation and self-assessment
need further development and elaboration of appropriate diagnostics. The possibility
of using the acquired competencies by specialists in e-learning in educational
institutions of different types needs in-depth exploration to adjust the training
programme for the management of an infrastructure of educational institutions.
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Nataliia Morze, Iryna Vorotnykova, Rusudan Makhachashvili

Szkolenia z zarzgdzania infrastrukturg IT w instytucji edukacyjnej
skierowane do specjalistow w zakresie e-learningu

Streszczenie
Artykul omawia mozliwos$¢ zorganizowania szkolenia specjalistow w zakresie e-learningu,

ktorzy mogliby zarzadzaé infrastrukturg IT w instytucji edukacyjnej. Porusza zagadnienia zwigzane
z rozwijaniem umiej¢tnosci uczenia si¢ przez cate zycie, kompetencji zawodowych oraz umiejet-



E-learning Specialists Training for IT Infrastructure... 25

nosci migkkich i innych. Kurs taki powinien obejmowac nastgpujaca tematyke: polityka zwigzana
z wprowadzaniem technologii informacyjno-komunikacyjnych w instytucjach edukacyjnych i in-
frastrukturach IT, program budowania infrastruktury IT i jej rozwiazania techniczne w instytucjach
edukacyjnych, ustugi w chmurze dla instytucji edukacyjnych. Mégtby to by¢ kurs online zawierajacy
materialy 1 zadania ksztatcace umiej¢tno$¢ uczenia si¢ przez cale zycie (dot. komunikacji w jezyku
ojczystym, komunikacji w jezykach obcych, wiedzy matematycznej, wiedzy ogoélnej w zakresie
nauk $cistych, umiejetnosci uzywania mediow cyfrowych, szkolenia na temat sposobow zdobywania
wiedzy, kompetencji spotecznych i obywatelskich, podejscia praktycznego i zachowania aktywnego,
$wiadomosci kulturowej 1 wyrazania siebie) oraz umiejetnosci zawodowych (edukacyjnych, tech-
nicznych, menadzerskich i projektowych). W artykule zostata pokazana mozliwos¢ stworzenia zadan
ksztalcacych rézne kompetencje, jakimi muszg wykazywacé si¢ specjalisci w zakresie e-learningu,
potwierdzona przez osiagni¢cia edukacyjne 94 studentdw uczacych si¢ w pelnym i niepelnym wy-
miarze. Zostaly przeanalizowane umiejetnosci migkkie zdobyte przez studentéw (elastycznosé, praca
zespotowa, zdolnos$ci przywodcze, kompetencje spoteczne i towarzyskie, kreatywnos$¢).

Stowa kluczowe: ksztalcenie kompetencji, zarzadzanie infrastrukturg IT, kompetencje zawo-
dowe menadzera e-learningu, umiejetnosci miekkie

Nataliia Morze, Iryna Vorotnykova, Rusudan Makhachashvili

IMoaroroBka MeHeq:KkepoB e-00yueHue B ynpanienue UT-undpactpykrypoii
00pa3oBaTeJbHBIX YUpe:KIeHU

AHHOTANUSA

B cTatbe pacKphITH BO3MOKHOCTH MOATOTOBKH MEHEIKEPOB €-00yUeHHUs I YIPaBICHUS
UT-undpactpykrypoii 00pa3oBaTesibHOTO yupeskaeHus. MccneqoBano coaepikanue u pe3yabTaThl
(hopMHUPOBaHKS KOMIIETCHIIUN O0YUYCHUS B TCUCHUE KU3HHU U MPOPECCHOHATBHBIX KOMITCTCHIIUA,
HaBbIKOB soft skills B kypce «Ynpasienue UT-uHppacTpykTypoit 00pa30BaTeNbHOTO YUPESHKACHUN.
ConeprkaHue TOATOTOBKH MEHEIKEPOB IEKTPOHHOT0 00yueHus onpenenens! TeMaM « KT momuruka
n UT urgpactpykrypa 00pa3oBaTeIbHOTO YUPESKACHUD», «[IporpaMMHO-TEXHIYECKHE PEIICHUS UL
noctpoenns UT undpactpykrypsl 00pazoBaTenbHOTO yUpexaeHus», «cmnonp3oBanne 001auHbIX
TexHojorui i nocrpoenust UT-undpactpykrypsl 00pa3oBaTesIbHBIX YUPEKICHUID TPEICTaBICH
B BH/IC JMCTAHIIMOHHOIO Kypca, COACpIKaIInil yueOHbIH MaTepual ¥ KOMIIETCHTHOCTHOTO 3a/1auH,
KOTOpBIE (POPMUPYIOT KOMIETSHIIHH JUlsi OOyUeHHUsI B TeUeHUe BCcel M3HU (0OIIeHne Ha POIHOM
sI3bIKe; OOIIEHNEe Ha HHOCTPAHHBIX S3bIKaX, 3HAHHE MaTeMaTUKH U O0IIHe 3HaHUS B 00JIaCTH HayKH
1 TeXHUKH; HaBBIKK PAOOTHI C IIU(POBBIMI HOCUTEIISIMU, 00yUIEHHE paIy MIOTyICHUS 3HAHUH, COIH-
aNbHBIE ¥ TPAXTAHCKHE HABBIKM; HHUIIHATUBHOCTh U MIPAKTHIHOCTH, OCBEIOMIEHHOCTb M CAMOBBI-
paxkeHus B cepe KyJIbTyphl) U PoecCHOHAIBHbIE KOMIETSHTHOCTH (B 00J1aCTH TIeAarorn4ecKoi,
METOINYECKOH, YIIPaBIEHYECKOH 1 MPOCKTHOM AeaTeIbHOCTH). LlenecoodpazHoCTh UCTIONIb30BaHMS
KOMITETEHTHOCTHBIX 3aJa4 JUIsl MOATOTOBKM MEHE/DKEPOB IEKTPOHHOTO 00YYEHHs MOATBEPIKIACHO
pe3ybTaTaMu Y4eOHBIX JOCTHKEHMI 94 CTyIeHTOB OYHOI M 3a04HON (hOpPMBI 0OydeHNS. ITpoaHa-
nmu3upoBaiy nomydenus soft skills crynenramu (rubkocTh, paboTa B KOMaHIIE, JIUACPCTBO, KOMYHHU-
KaOMIIBHUCTBD, COI[MANbHBIE HABBIKM, KPEATUBHOCTH ).

KnroueBble CIJ10Ba: KOMIETEHTHOCTh 0Opa3oBaHue, ynpasnenue UT-undpactpykrypa, mpodec-
CHOHAIIbHBIC KOMIICTEHTHOCTH MEHEDKEPa IEKTPOHHOTO 00yUCHHSI, MATKIE HABBIKA
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Nataliia Morze, Iryna Vorotnykova, Rusudan Makhachashvili

Formacion de especialistas en e-learning para infraestructuras de IT para
la gestion de instituciones educativas

Resumen

El articulo expone la posibilidad de formar especialistas en e-learning para gestionar las in-
fraestructuras de TI en las instituciones educativas. Se estudiaron los contenidos y resultados de la
formacion de competencias de aprendizaje permanente y las competencias profesionales, habilidades,
habilidades blandas durante la «Gestion de la infraestructura de TI de una institucion educativay.
La formacion de contenidos para especialistas en e-learning esta definida por temas como «La politica
de TICs y la infraestructura de TI de las instituciones educativas», «El programa y las soluciones
técnicas para la construccion de infraestructuras de TI de las instituciones educativas» y se presenta
como un e-curso que incluye materiales educativos y tareas de competencia que constituyen una com-
petencia para el aprendizaje permanente (comunicacion en idioma materno, comunicacion en lenguas
extranjeras, conocimiento de matematicas y conocimientos generales en el campo de la ciencia y la
tecnologia, habilidades en medios digitales, capacitacion para adquirir conocimientos, habilidades
sociales y civicas; posicion proactiva y enfoque practico, conciencia y autoexpresion en la cultura)
y para la competencia profesional (en actividades educativas, técnicas, de gestion y para proyectos).
La viabilidad de utilizar las tareas de competencia para preparar a los especialistas en e-learning se
confirma a través de los logros educativos de 94 estudiantes a tiempo completo y a tiempo parcial.
Se analizaron las destrezas transversales adquiridas por los estudiantes (flexibilidad, trabajo en equi-
po, liderazgo, sociabilidad, habilidades sociales, creatividad).

Palabras clave: Educacion en competencias, gestion de infraestructuras IT, competencia
profesional de gestion en e-learning, habilidades transversales
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Abstract

Distance education conferences and publications have the longest tradition
in Western world countries, where they are focused on introducing professional
solutions into business and administration. In Asia, the implementation of distance
education is linked to social development and global expansion of national business
within the framework of government strategies. In Latin America and in Africa,
distance education provides assistance in equalising educational opportunities
and in promotion of peace. In post-communist countries, academic centres poorly
cooperate with administration and business sectors, which offer competitive and
most attractive distance education courses. Algorithmisation of distant education
courses results in insufficient development of self-reliance, creativity, and empathy
of employees.

K ey words: conference, publications, teaching, distance education (DE), business
training, marketing, administration, global, society, journal, commercialisation

Prologue: Algorithmic Behaviour of a Remotely Trained Employee

To a mobile store of one of the Polish telecommunications companies, so called
salon or showroom, located nearby the major train station, enters a client carrying
a suitcase. A staff member, who automatically rises from his seat positioned behind
the counter, says,

“Good morning, madam.”

“Good morning, sir.”

The client takes a seat opposite the employee, puts her smartphone on the counter,
takes out her purse, and says,
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“I would like to get 50 zlotys credit for this phone.”

The staff member answers, following the rules he was taught during the company s
training,

“First, I would like to ask for your ID, madam.’
The client feels treated like in Figure 1 below.

>

Figure 1. The perception of a customer by employees of a large corporation trained
in a remote course based on algorithms of customer behaviour.

S ource: https://pixabay.com/pl/pi%C5%82ka-o-kabel-lan-po%C5%82%C4%85czony-563972.

Therefore, the client reacts to such a request with astonishment and indignation,
“For my ID? And what for? Until the end of last January, all the pre-paid phones
had to be registered, so also my name was assigned to this phone! Otherwise, it
would be disconnected until now. My personal data has already been collected by
your company, sir.”’

The staff member does not give up the possibility of gaining the client’s personal
data and takes a different approach,

“In that case, I would like to ask you for your phone number, madam.”

“But I do not want to receive any ads from your company, sir! Because I see no
other reason why you would ask for my phone number. All I need is some more
credit. [ am in a hurry to catch a train, and I really do not have time or patience
for anything else!”

The staff member does not give up on the possibility of collecting the client’s
personal data. He takes a critical approach in order to achieve the desired reaction
of the client. In a low voice he says as if to himself, but loud enough for the client
to hear,

“The phone must have been stolen from someone... Or found somewhere...’
However, the client is not provoked,

“Sir, all I am asking for is 50 zlotys credit. This is my phone. I will prove it to you
by unlocking it. Here it is — the phone is unlocked!”

’
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She turns the phone towards the staff member so he would be able to see the screen.
The staff member, having found out that the company s personal data acquisition
Strategy is ineffective, proceeds to serving the client.

“Of course, I will be arranging additional credit or you in this instant.”
He retrieves a remotely operated request form and asks the client professionally,
“Can I have a look at your phone, please?”

“Yes, of course.”

The staff member gently picks up the client’s phone. Then, he enters the code. Doing
so, he holds the phone in such a way that the client can clearly see what is being
done and rest assured that the staff member does not perform any other operations.
“Confirmation shall come in a second...”

A signal of an incoming message is heard.

“[ think it has come. May I check?”

“But of course!”

The staff member opens the incoming messages’ folder of the customer’s mobile
phone.

“Yes! Please have a look, madam: ‘Credit amount 50 PLN. Available credit 55 PLN.
Credit expires 2018-01-30 at 11.54:28 PM. Thank you'.”

The customer smiles with gratitude, relieved. She puts 50 PLN on the counter
taking her smartphone back.

“Thank you very much, sir!”

The staff member relaxes. He smiles in a well-practised way and says professionally,
“Thank you for your business, madam. Please visit our store more often. We are
at your service.”

When issuing a receipt, he does not give up on the possibility of gaining a new,
although reluctant, client and adds routinely,

“Here is some information on our current promotions, madam. We will see you
again soon!”
“Goodbye, sir.’

>

History and Present-day of Studies on Distance Education

Studies on distance education (DE) have been conducted for over a half of
a century, starting in 1963 (Childs, 1963). They cover a number of academic
disciplines, technologies, cultural and economic contexts, and social determinants.
They assist in offering effective education and in utilising the advantages of
DE. University lecturers, professionals, businessmen, and administration staff
representatives meet at numerous conferences, and some of those conferences have
been held regularly for decades.
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Western World

Conferences

DE conferences held regularly in the West, with the longest tradition and the

greatest impact, include:

1.

2.

S.

Distance Teaching & Learning Conference (DT&L), inaugurated in 1985,
organised by Distance Education Professional Development, Division of
Continuing Studies, and sponsored annually by the University of Wisconsin—
Madison, USA. In 2017 this conference was held for the 32™ time from 25 to
27 July, like every year, in Madison. The organisers of those conferences offer
the attending professionals pre-conference workshops, meetings with experts,
presentation of practical strategies and techniques, discussions panels, working
within groups of special interests, as well as certificates. Therefore, DT&L
conferences aim at introducing academic solutions into the business sector
(“Distance Teaching & Learning Conference,” 2017).

International Council for Open and Distance Education World Conference
(ICDE), organised for the first time in 1991 by the International Council for
Open and Distance Education. It is held in various countries, and in 2017 it
will take place for the 27™ time, from 17 to 19 October, in Toronto, Canada.
Students from 22 public universities and from 24 colleges, cities, and country
residents are to participate in it, either personally or via the Internet; in total,
there are expected more than 4 million participants (“International Council for
Open and Distance Education,” 2017).

. User Modeling, Adaptation and Personalization (UMAP), also known as

User Modeling or Adaptive Hypermedia, held regularly since 1986, in, for
example, Honolulu (Hawaii), Dagstuhl (Germany), Hyannis (the USA),
Montreal (Canada), and Dublin (Ireland). In 2017 it will be held for the 26™
time, in Bratislava, Slovakia. This conference is addressed to researchers
and practitioners working on customising systems to meet the needs of
individual users or groups, as well as on collecting information about them.
The organisational committee consists of academics, representatives of various
companies and corporations (e.g., IBM, Yahoo, and Eurocom), non-government
organisations and associations (“UMAP2017 Bratislava,” 2017).

. OEB (formerly: Online Educa Berlin), inaugurated in 1995 and organised

professionally by the Integrated Communications Worldwide Events GMbH
annually in Berlin, in December. Every year it is attended by more than
two thousand European and global researchers, practitioners, professionals,
producers, exhibitors, etc. (“OEB. Shaping the Future of Learning,” 2017).

International Conference on E-learning, organised annually since 2007 by
the International Association for Development of the Information Society
(IADIS) and held in Lisbon. It covers technology as well as other topics such
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as: platform management; data protection; multimedia games; user behaviour;

professional, complementary, and domestic education; theories, strategies,

tactics, and e-education models; designing DE courses; simulation and mo-
delling; educational-entertainment, etc. The organisers represent countries
such as: Austria, Bulgaria, Canada, Chile, China, Germany, the Great Britain,

Greece, Italy, Lithuania, Mexico, Romania, Slovenia, Spain, Thailand, Ukraine,

and the USA (“MCCSIS 2017...,” 2017).

6. International Conference on Computer Modeling and Simulation (ICCMS),
organised by New York Association for Computing Machinery. In 2017 this
conference will be held for the 8" time, this time in Canberra, Australia. Its aim
is facilitation in establishing contacts and cooperation between researchers, and
computer modelling and simulation industry representatives. The organising
committee brings together researchers from Australia, Bangladesh, China, Italy,
Japan, Kuwait, Malaysia, Norway, Portugal, South Korea, Thailand, Taiwan,
and the USA (“The Association for Computing Machinery...,” 2017).

7. Distance Learning Administration Conference, launched in 2012, organised
and sponsored by the University of West Georgia and the Online Journal of
Distance Learning Administration. As its name suggests, it is addressed to all
interested in administration, management, planning, and evaluation of distant
education courses. Organisers include topics such as supporting DE consumers
and their trainers, DE marketing, ethics, copyright, and challenges associated
with preparation and delivery of DE courses (“DLA 2017...,” 2017).

It can be concluded that for decades organisers of the most prominent DE
conferences held in the Western world countries have been integrating academic,
business, and public administration representatives interested in this topic. They
focus on the implementation of professional solutions into DE, which can be useful
for achieving its academic, didactic, marketing, and administrative goals.

Literature Review

Borje Holmberg argued that DE is “an emerging academic discipline” (1986,
p- 25). He defined three research areas: consumers, media participation, and
teaching methods, as well as systems (analyses, surveys) (Holmberg, 1986).
Therefore, he looked at DE from the perspective of academic research.

Cristobal Suarez Guerrero, on the other hand, presented DE “in four basic
research contexts: pre-university, higher education, public administration and
private enterprise” (2010, p. 74). He recognised gathering resources as the most
spread purpose of Web 2.0 usage (p. 80). This means that the abovementioned
entities had not been using teaching methods appropriate to DE, well-rooted in
the relevant theories, but they had treated DE pragmatically to achieve ad hoc
educational goals by learning by heart or training in routine behaviours.

Olaf Zawacki-Richter and Terry Anderson came to a similar conclusion
after analysing 695 journal articles on DE published in high quality professional
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journals. More than a half of those articles referred to learning and teaching, while
“other important areas (e.g. costs and benefits, innovation and change management)
were dreadfully neglected” (Zawacki-Richter & Anderson, 2014, p. 5). However,
for the business sector those areas of research remain the most important ones.
Therefore, it can be said that progressive commercialisation of DE, which becomes
pragmatically oriented to attract potential consumers, is taking place. Corporations
derive benefit from DE; thus, they are paving own ways of using DE, like a car in
Figure 2 below.

A

Figure 2. Attractiveness of e-resources presents various threats.

S ource: https://pixabay.com/pl/znak-drogowy-znak-drogowy-2460237/.

Academic research and DE applications are dynamically developed, but
extensive research areas are neglected (democratisation of access, digital divide,
global education market, institutional partnership, knowledge construction, impact
of constructivism and connectivism, etc.); the dominant issues are the analysis
of interaction, communication, instructional design and learner characteristics
(Zawacki-Richter & Anderson, 2014, p. 5), and applied technologies. It is easier
to research these areas due to abundance, availability, and algorithmic arrangement
of research material.

Asia

Conferences
The history of Asian DE conferences is relatively short. Nonetheless, such
conferences have an international impact and are often geared towards global
cooperation, and at the same time are oriented towards practical, business, or
educational goals.
1. 29" International Conference on Teaching, Education and Learning (ICTEL)
in Bangkok (Thailand), scheduled for 22—23 December 2017, organised by
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the International Association for the Development of Teaching and Learning
based in India. The Association aims at advancing knowledge and the society
through research and dissemination of information. ICTEL conferences in 2017
and 2018 are to be held, for example, in Bali, Dubai, Kuala Lumpur, Lisbon,
London, Mauritius, and Singapore. Topics include, for example, blended
learning, DE, and e-learning (“Association for the Development of Teaching,
Education and Learning,” 2017b).

. 9" International Congress on New Trends in Education (ICONTE) in Antalya
(Turkey), scheduled for 10-12 May 2018. ICONTE congress is organised by
(Coziim Educational Institutions (Turkey), Rollins College (USA), as well as
International Journal on New Trends in Education and Their Implications,
Global and Local Distance Education, Journal of Educational and Instructional
Studies in the World, Journal of Research in Education and Teaching, and
International Women Online Journal of Distance Education. The number of
journals sponsoring the congress shows the widespread interest in the problem.
The Research Committee of ICONTE congress is formed by representatives
of universities from across the globe (“ICONTE,” 2017).

. 8" International Conference on Distance Learning and Education (ICDLE),
organised by the Singapore-based International Association of Computer
Science & Information Technology. In the past it was held in Puerto Rico,
Singapore, Hong Kong, Paris, Geneva, and Hatfield, and in 2017 it will be held
in Barcelona. The ICDLE conferences aim at presenting the latest research,
ideas, and solutions and promoting global cooperation between researchers and
business representatives. Organisers and participants of ICDLE conferences
represent, among others, Australia, Brazil, Canada, China, India, Iran, Japan,
Malaysia, Romania, Singapore, Spain, Taiwan, Thailand, United Arab Emirates,
the USA, and the United Kingdom (“ICDLE 2017,” 2017).

. 4™ International Conference on Education and Distance Learning (ICEDL),
taking place annually from 2015 in Colombo (Sri Lanka), scheduled for 2018.
It is organised by Sri Lankan Global Academic Research Institute. The goal of
this conference is to create a communication platform for academic researchers,
professionals, web administrators, educators, and business and student repre-
sentatives. Due to Sri Lankan short research tradition, topics proposed by
the organisers include blended learning, business, digital, distance, higher,
mobile, and international education, as well as multimedia in DE. Participants
of ICEDL conferences represented Germany, India, Sri Lanka, Turkey, and the
USA (“4™ ICEDL...,” 2017).

. 3" International Congress on Education, Distance Education and Educational
Technology (ICDET) in Antalya (Turkey), scheduled for 24—25 December
2017, organised by Istanbul-Aydin University, United Distance Education for
Eastern Europe, Western Asia and Northern Africa, as well as International
Journal on New Trends in Education and Their Implications, Global and Local
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Distance Education, Journal of Educational and Instructional Studies in The
World, Journal of Research in Education and Teaching, International Women
Online Journal of Distance Education (“ICDET...,” 2017).
6. A modern DE conference is organised annually by the Distance Education
Center of the China Ministry of Education and scheduled for 27 October 2017.
It aims at summarising experience in DE and the past year in online education,
as well as standardising school online education and exchanging experiences.
The conference is attended by leading school teachers from different provinces,
and representatives of online teaching centres (“4ZFI2E BT S1GEEN,” 2017).
Summarising, it can be said that Asian DE conferences set precise, pragmatic
goals. Organisers of those conferences approach new technologies as a potential
gain of the entire society, in a manner characteristic to collectivist cultures
(G. Hofstede, G. J. Hofstede, & Minkov, 2010, pp. 100—144). Therefore, these
conferences are sponsored by the governments, which takes advantage of them to
develop competitive economies and promote education. These conferences meet
with great interest, also abroad, and promote cooperation between different entities.
The cooperation is indeed global, covering Asian economic powers as well as the
Western world and the Latin American countries.

Literature Review

DE research develops especially in the business sector in countries specialising
in the production of technologically advanced electronic devices and providing
technologically advanced services. Taiwanese researchers “put more effort into
practical studies of business training, while international authors focus on the
users’ psychological reaction to learning context” (Chen & Lien, 2011, p. 867).
This conclusion was formed after analysing papers on DE published in Taiwan
between 1996 and 2009. Research focused not on students, but on employees and
business entities. Attention was paid to the effectiveness of the business model of
education. Researchers proposed “to apply e-learning experiences into business
training and observed the effects of business with e-learning environments” (Chen
& Lien, 2011, p. 867). This research shows the attentiveness of researchers to the
needs of the technologically developing country where Acer and Asus products are
made. Approximately 80% of Taiwanese people have the Internet access, so its use
in business education seems to be obvious.

Also in the South Korea (the Republic of Korea), corporate DE has been
developed for decades. As Cheolil Lim explains, thanks to DE “the government
took initiative to transform the state into an information-based society” (2007, p. 1).
The government finances simulative technical skills trainings and DE programmes
for employees, and the Ministry of Labour assures the quality of such education.
Korean researchers recognise that “corporate e-learning should be guided both
by governmental support and by company initiative” (2007, p. 1). The most often
researched DE topics in the South Korea have become: preparation of courses
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(42.3%), learners’ support (23.1%), and costs (15.4%). One of the reasons for such
research interest is desire of many older employees to learn working efficiently in
corporations such as Samsung or LG. Their training focuses on acquiring basic,
practical information. Their training, however, lacks DE focused on development
of competencies and skills, based on, for example, problem solving or case studies.

It can be concluded that in Asia, cultivating its traditional culture, DE pro-
motes the country’s dynamic economic development and strengthens global com-
petitiveness of the Asian business environment. New technologies are based on
traditional culture as shown in Figure 3.

Figure 3. In Arab world, mobile technologies are used for Islamic studies and
education of teachers.

S ource: https://pixabay.com/en/abdulrasheed-arabski-480909/.

Latin America and Africa

Conferences
1. IX Conferencia Internacional Guide. Educacion y sociedad en red. Los desafion
de la era digital, held in Buenos Aires (Argentina) in 2015, organised by
Programa de Educacion a Distancia Universidad del Salvador, Argentina, and
Universita degli Studi Guglielmo Marconi, Italy. Speakers from 30 countries
(e.g., from Germany, the Great Britain, Italy, countries of Latin America, Spain,
Saudi Arabia, Turkey, and the USA) presented their research results, along
with discussing some modern technologies and business education issues.
Problems related to digital inclusion, access to online education, and utilisation



36

Global Prospects of Distance Education...

of modern and social media in education were also addressed (“IX Conferencia
International Guide...,” 2017).

. Importancia de la informacion y la comunicacion para el aprendizaje a distan-

cia: el uso adecuado de las technologias, organised in 2014 for the first year
students from the Universidad Nacional Autonoma de México by Sistema
Universidad Abierta y Educacion a Distancia. This conference met with great
interest, also among students from other Mexican universities and from abroad,
especially by those enrolled in DE courses (M. Guerrero, 2013).

. 2I* International Conference on Teaching, Education & Learning (ICTEL),

held in Port Louis, Mauritius in 2017, organised by the Indian Association for
the Development of Teaching and Learning. Topics included blended learning,
DE, and e-learning. Previous ICTEL conferences were held, among others,
in Bali, Bangkok, Barcelona, Dubai, Hong-Kong, Istanbul, Kuala Lumpur,
Lisbon, London, Rome, and Singapore (““Association for the Development of
Teaching, Education and Learning,” 2017a).

. International Conference Integrating Mobile Learning to Open up Access

to Quality Education and Training Opportunities in Africa, organised by the
African Virtual University and held in Nairobi (Kenya) in 2016. The topics
covered narrowing gaps in educational opportunities and increasing access to
free education, which becomes more accessible by the utilisation of DE and
especially by the application of mobile technologies in distance education
(“African Virtual University,” 2017).

. 5™ ACDE Conference and General Assembly held in Khartoum (Sudan) in

2017, organised by the African Council for Distance Education (ACDE) and
the Open University of Sudan. The organisers recognise the impact of DE
(including open educational resources and free access to DE courses, e.g., ODL
and MOOCS) on conflict resolution and peace promotion in Africa. Academic
researchers, administrators, managers, and students are encouraged to cooperate
across the entire continent. The purpose of the conference is to provide digital
education in the face of the mounting need for sustainable education for the
knowledge economy (“African Council for Distance Education,” 2017, p. 6).

Literature Review

The analysis of Spanish language DE publications conducted by Julio Cabero-

Almenara, Veronica Marin-Diaz, and Begona E. Sampedro-Requena (2016) showed
that DE in Spanish-speaking cultural circles, above all, democratises the educational
process. Therefore, academic effectiveness, learning and teaching styles, and
user interactions were studied. Topics related to the assessment of students
were, however, hardly ever undertaken and if yes, they were undertaken only
descriptively (Cabero-Almenara, Marin-Diaz, & Sampedro-Requena, 2016, p. 13).

In Africa, on the other hand, availability and functionality of e-resources,

efficiency of technical platforms, and issues related to the use of electronic tools
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or resources were researched (Ajegbomogun, Okunlaya, & Alawiye, 2016). Most
respondents from the National Open University of Nigeria identified e-resources
as easily accessible and useful in studying, while the problems encountered were
power outages and server failures (Ajegbomogun, Okunlaya, & Alawiye, 2016).

Therefore, it can be said that topics of DE conferences as well as publications
in Spanish and African languages reflect the level of technical advancement and
educational needs of developing countries. Figure 4 below reflects that computer
technologies are being assimilated by adults.

Figure 4. Students in African countries found available DE resources useful equally
online and offline.

S our c e: https://pixabay.com/pl/burzy-m%C3%B3zg%C3%B3w-burza-m%C3%B3zg%C3%B3w-
biznesu-2449730/.

Post-communist Countries

Conferences
Regularly held DE conferences include:

1. Uniwersytet Wirtualny | Virtual University], held annually in Warsaw, inaugu-
rated in 2001 and organised by the Warsaw University of Technology, the
University of Warsaw, the Warsaw University of Life Sciences, and Polish-
Japanese Academy of Information Technology. This conference aims at
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researching the utilisation of DE in different types of schools. The analysis
of the conference programme shows that in 2017 conference participants
represented only universities and schools; there were no representatives of
business or administration entities attending the conference. Topics included:
new trends in e-education in Poland, in Europe, and in the world; e-teaching
at schools, in universities, and in companies; sociological, pedagogical,
and psychological aspects of e-education; educational portals; e-education
platforms; virtual laboratories; applications of multimedia and artificial
intelligence in e-education; e-education in continuous and life-long learning;
electronic management of knowledge at universities (“Uniwersytet Wirtualny.
Model. Narzgdzia. Praktyka,” 2017).

. Distance Learning in Applied Informatics (DIVAI), organised by the Faculty of

Natural Sciences of Constantine of the Philosopher University in Nitra and by
the Faculty of Science, University of Hradec Kralové, the Czech Republic, held
periodically since 2003 (in 2016 it was held for the 10" time). Topics include
technology, social media, pedagogy, databases and their analysis, and meta-
knowledge. Members of the Organising Committee and conference participants
represent Austria, Azerbaijan, Belgium, Brazil, the Czech Republic, the Great
Britain, Hungary, Italy, Lithuania, Poland, Russia, Serbia, Slovakia, South
Africa, Ukraine, and the USA (“DIVAI 2016...,” 2016).

. 9" Annual International Scientific Conference Theoretical: and Practical

Aspects of Distance Learning (DLCC 2017) in Cieszyn (Poland), inaugurated
in 2009, organised annually by prof. Eugenia Smyrnova-Trybulska at the
University of Silesia, the Faculty of Ethnology and Education. Due to Cie-
szyn’s cross-border location, not only Polish researches readily attend this
conference but also Czech and Slovakian ones. The conference is also attended
by participants from Austria, Portugal, the Netherlands, Ukraine, Russia, the
United Kingdom, Sweden, Australia, Peru, and Turkey. Conference participants
represent a range of universities, academic centres, academic disciplines, DE
platforms, and academic journals. The atmosphere of conference held on
aregular basis in a small conference centre is conducive to establishing contacts
necessary for undertaking international projects (“9™ Annual International
Scientific Conference...,” 2017).

. Distance Learning, Simulation and Communication conference at the Univer-

sity of Defence in Brno, the Czech Republic, organised biannually. It was
held for the first time in 2009 in a military university. At this university the
Internet is utilised, among others, for training soldiers in operating navigational
and aeronautical devices and military vehicles, or for emergency response
training. The conference brings together researchers (mostly military ones)
from countries of the former socialist block but also from Austria, Canada,
Iran, Italy, and Syria. This is the only military conference of this type held
in Central Europe. These conferences are organised by Miroslav Hruby Csc,
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an employee of the Department of Communication and Information Systems

[Katedra Komunikac¢nich a Informacnich Systémt] at the Faculty of Military

Technologies [Fakulta Vojenskych Technologii] (Hruby, 2017).

5. Kongres Edukacji Pozaformalnej [ Semi-Formal Education Congress], held in
Lodz (Poland), for the second time, in 2016. It brought together “350 owners,
managers and representatives of the training industry [as well as] invited guests,
partners, sponsors, exhibitors and media representatives” (“2 Ogdlnopolski
Kongres Edukacji Pozaformalnej...,” 2016).

6. ElForum’17. ELearning Forum in Russia 2017, the first distance business
and marketing education event in Russia (eLearning-undycmpuu). The topics
covered online training for managers, salespeople, distributors, and customers,
as well as promoting products to increase sales, building trust, and enhancing
loyalty in customers, dealers, and partners (“ElForum’17...””). More than
400 participants from Belarus, Kazakhstan, Russia, and Ukraine attended the
conference.

On the basis of presented information, one can draw a conclusion that DE
conferences held in post-communist countries, unlike those in the Western
countries, have a much shorter tradition and are either academic or business
oriented. The split into these two different groups is very clear. Universities organi-
se their own conferences, while the third sector (non-governmental), business,
and administrative entities hold separate meetings and trainings. There is a lack of
cooperation between universities and other entities. However, cooperation could
result in a successful implementation of innovative didactic solutions, development
of creativity and independent thinking, or even development of key competencies
and team working skills in business and administration.

In a situation of underinvestment in higher education, the business sector offers
more attractive, more accessible, and more appealing solutions to its potential
users. This situation reflects the problems of developing countries of the post-
communist bloc. Their identity has recently been weakened by the invasion of
Western corporations, which are interested in a particular market success rather
than in the long-term development of employees, or even less in the economic
boom of the region.

Literature Review

In the post-communist countries, dynamically developing content marketing
plays a specific role. Similarly to copywriting, content marketing is a strategy
of creating relevant and thematically consistent content gaining attention of
Internet users (i.e., potential consumers), aiming at the better positioning of the
Internet site and gaining new customers. Marketing content is often educational.
In the post-communist countries, where the media market is often dominated by
western corporations, educational content standardised by those corporations
serves commercial, non-educational purposes, because it becomes extras for
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commercials. At the same time, service providers offer the sale of diplomas. This
situation threatens not only the quality of education but also national culture, and
as a consequence national sovereignty is under threat (Slosarz, 2015).

DE publications, especially on DE utilising social media, demonstrate the
division of environments and are either of an academic (e.g., Kubiak, 1997; Bed-
narek & Lubina, 2008; Pryszmont-Ciesielska, ed., 2011; Polanska, 2013) or of
a marketing nature (Gdanska Akademia Bankowa et al., 1999; Bonek & Smaga,
2013; Fidelman, 2014; Lupa, 2016). Separating academic conferences from
business ones results, for example, in the inadequate focus on costs of preparation
of DE courses in academic research. The lack of funding for new technologies
entails lowering the level of academic DE. It becomes unattractive if compared
to business offers which appear on the market, including the educational market.
Magdalena Roszak, PhD, who organises remote courses for students, has calculated
and presented the cost of their preparation during the conference Distance Learning,
Simulation and Communication conference in Brno. 2 June 2017 (see Figure 5).
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Figure 5. Magdalena Roszak, PhD, presenting the costs of preparing an interactive
multimedia course. Photo by Anna Slésarz.

Intercultural Differences

DE conferences, publications, and improvements which take place in Western
countries include using advanced technologies for institutional, government, and
business projects. In particular, they cover teaching, mandated by technological
advancement, with the use of the Internet by working in Cloud, content personali-
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sation, adaptation of the system to the learner’s behaviour (Klasnja-Mili¢evié,
Vesin, Ivanovi¢, Budimac, & Jain, 2017), and the role of semantic Internet in
education.

Western, Latin American, and African conferences and publications address
mainly higher education; however, they function in the realities of economical
and societal advancement. Asian ones, on the other hand, are closely related to
governmental policy and synergic advancement of the national business sector.
This is in line with the collectivist nature of these societies (Hofstede et al., 2010,
p. 126).

There is a lack of such pragmatic cooperation of different environments in the
post-communist countries, in which recent monopoly of the state has been replaced
by corporations (Pawetczynska, 2010, p. 163). Societies are atomised there, and the
level of social trust is very low, which makes such cooperation even more difficult.

Conclusions

Business and administrative entities, implementing modern DE technologies,
have started competing with academic community by creating functional and
attractive courses. Companies producing software and digital equipment, needed
for DE, and offering services in this area have emerged. They benefit from
the profitable sales market created especially for corporations, business, and
governmental entities. Their separation from pedagogical, didactic, and academic
environments does not serve the long-term development of modern teaching
methods. A pragmatic orientation towards modern technology, a focus on reduction
of education costs, and subordination to the requirements of corporate efficiency
(see Prologue) result in the insufficient development of independent and creative
thinking of employees participating in trainings offered by their employers.
Algorithmic introduction of an employee / telemarketer / salesperson to respond
to a client’s behaviour in order to maximise profits of a company / corporation
is a perfect example of capabilities of a computer running in DE, by its nature
predetermined to programmed teaching in which various cybernetic models and
behavioural variants are practised (Okon, 1987, p. 236), but not so much critical
use of information. Similarly, programmed teaching does not propagate integration
of knowledge, competence training, or development of sensitivity, empathy, and
creativity.

In teaching, not the “technical equipment, but the learning process itself
consciously led by a pedagogue” (Okon, 1987, p. 236) is the most important. High
or even stunning technological advancement of hardware alongside with dubious
quality of software, for example, computer programmes, teaching methods, and
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pedagogical qualification of trainers, leads to mechanical (learned and practised)
behaviours of programmed workers, their superficial interpersonal contact, and
a lack of holistic understanding of a customer / client / patient. This is a problem
that can be already observed in everyday life — not only in situations similar to one
presented in Prologue.
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Anna Slosarz
Globalne perspektywy nauczania na odleglos¢
Streszczenie

Konferencje i publikacje na temat e-learningu maja najdtuzsza tradycje na Zachodzie, gdzie ukie-
runkowane sg na wdrazanie profesjonalnych rozwigzan do biznesu i administracji. W Azji wdrazanie
nauczania na odleglo$¢ powiazane jest z rozwojem spolecznym i globalna ekspansja narodowych biz-
nes6w w ramach rzadowych strategii. W Ameryce Lacinskiej i Afryce e-learning stal si¢ narzedziem
wyrownywania edukacyjnych szans i budowania pokoju. W krajach postkomunistycznych osrodki
akademickie nie wspotpracuja z administracja 1 biznesem, ktory wprowadza konkurencyjne, bardziej
atrakcyjne szkolenia. Ich algorytmizacja skutkuje niewystarczajacym rozwojem samodzielnosci,
wyobrazni i empatii pracownikow.

Stowa kluczow e: konferencja, publikacje, nauczanie, ksztatcenie na odlegtos¢, szkolenia biz-
nesowe, marketing, administracja, globalny, spoteczenstwo, czasopismo, komercjalizacja
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Anna Slosarz
Iob6anbHbIe NepCNneKTUBBI JUCTAHIMOHHOTO 00yYeHHsI
AHHOTANUA

Kondepennuu n mybnukanuy mo BOIpocaM AUCTAHIIMOHHOTO 00yYeHHs IMEIOT JaBHIOO TPaIu-
LIMIO B CTPaHAaX 3ala/a, I7Ie OHU OPUEHTHPOBAHbI HA BHEAPEHUE NPO(ECCHOHAIBHBIX PELIEHUH B O13-
HeC M aIMUHUCTPUpOBaHKe. B A3un BHepeHNe TUCTAHIIMOHHOTO 00yYEHHSI CBSI3aHO C COLIMAIBHBIM
Pa3BHTHEM M DIOOATIBHBIM PacIIMPEHNEM HAIlMOHAIBEHOTO OM3HECa B paMKax MPaBUTEIbCTBEHHBIX
ctpareruii. B Jlarunckoit Amepuke u B AQprke TUCTaHIIMOHHOE 00y4YEeHHE TOMOTAeT B BEIPABHH-
BaHMH 00pa30BaTeNbHBIX BO3MOKHOCTEH U B COICHCTBUU MHPY. B MOCTKOMMYHHCTHYECKHX CTpa-
HaxX akKaJeMUYECKUE IIEHTPBI HEJOCTATOYHO COTPYIHMYAIOT C QAMHHUCTPATUBHBIMU W JI€IOBBIMHU
CEKTOpaMH, KOTOPbIE NPEUIaraloT KOHKYPEHTOCIIOCOOHbIE U Hanbosee IPUBIICKATEIbHbIE KyPChl
JIMCTaHIIHOHHOTO 00y4eHHs. AITOpUTMHU3aLHUs KypCOB TUCTAHI[MOHHOTO 00YYeHH s IPUBOJIUT K He-
JIOCTaTOYHOMY Pa3BHTHIO YBEPECHHOCTH B ceOe, TBOPUECTBA M COUYBCTBUS COTPYHUKOB.

Knwoueoie cuoBa: Koudepenuu, mydonukanuu, o0yueHne, AUCTAaHIMOHHOE 00ydeHue, Ous-
Hec-00yUeHHe, MapKeTHHT, aAMUHUCTPUPOBaHKE, NI00aIbHOE, 00IIECTBO, KYPHAI, KOMMEpIHAaII-
3arus

Anna Slésarz
Perspectivas globales de la educacién a distancia
Resumen

Los congresos y publicaciones de educacion a distancia tienen una larga tradicion en los paises
del mundo occidental, que se centran en la introduccion de soluciones profesionales en los negocios
y la administracion. En Asia, la implementacion de la educacion a distancia esta vinculada al desarro-
llo social y a la expansion global de los negocios nacionales en el marco de las estrategias guberna-
mentales. En América Latina y en Africa, la educacion a distancia ayuda a igualar las oportunidades
educativas y a promover la paz. En los paises postcomunistas, los centros académicos cooperan poco
con la administracion y los sectores empresariales, los cuales ofrecen cursos de educacion a distancia
mas competitivos y atractivos. La algoritmizacion de los cursos de educacion a distancia produce
un desarrollo insuficiente de la autodependencia, de la creatividad y de la empatia de los empleados.

Palabras clave: congresos, publicaciones, ensefianza, educacion a distancia, formacion
empresarial, marketing, administracion, global, sociedad, publicacion, comercializacion
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Models of Distance Learning in Higher Education

Abstract

This article is focused on distance learning in higher education. It analyses and
compares the development of distance learning and conditions of distance learning
in different countries. It describes significant differences in the development of
distance education in higher education in individual countries.

We meet with various forms of implementation of distance education. The di-
vergence in approaches towards distance education in different countries is caused
by different cultural aspects, the tradition of distance learning, the development of
information and communication technologies, and different legislative norms in
the area of education.

There are many types of organisational models for distance education. A par-
ticular model might be dominant in one country, while in another country there may
exist a variety of different organisational models for distance education.

Keywords: open university, distance education, electronic system, life-long
learning, organisational models for distance education

Introduction

Nowadays, labour market needs more people with higher level qualifications.
However, combining work, family responsibilities, and study requirements is very
difficult. So, universities are solving this problem by using e-learning. Distance
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learning increases an access to education for people who otherwise cannot attend
higher education (Zormanova, 2016).

Organisational Models for Distance Education

There are many types of organisational models for distance education in diffe-
rent countries. One model might be dominant in one country, while that which might
be characteristic of another country is a mixture of co-existing models, for example
a large single mode institution and a number of independent dual mode institutions
(Ganor, Gil’ad, Guri-Rosenblit, Ovsyannikov, Shelley, & Zaparovanny, 2000).

We know various models of distance education. The appearance of distance
education in different countries is caused by different cultural aspects, political
structures, different educational systems, different legislative norms in the area
of education, the tradition of distance learning, the development of ICT, and the
population density of the country (Hampl, Cesal, & Vaskovic, 2008).

Single Mode Model

Universities which use this model provide only distance education; in these
institutions distance education is the sole activity (Moore & Kearsley, 2012). This
model is typical of open universities. It is characteristic of large national institutions
which specialise in distance learning of all levels.

What is characteristic of this model is that the curriculum, the tools used in
teaching, student support, and accreditation are designed to suit students studying
at a distance form of education. The staff, devoted only to distance education, are
interested in developing distance education methods. Although teachers do not
demand face-to-face teaching because there are no on-campus student activities,
sometimes we also encounter a regional network of study centres where students
and tutors occasionally meet for consultation. These universities may have high
setting-up costs, but their unit costs per student are generally lower than in tradi-
tional universities. Such institutions are supported by public finances.

This model is now realised in different European countries and is also very
popular in Asia and Africa. There are famous open universities or single mode
institutions all over the world. The Indira Gandhi National Open University in India
(IGNOU) and Sukhothai Thammathirat Open University (STOU) in Thailand can
be mentioned here.
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Table 1.
Open universities

Name of university

Country

Aalto University Open University
Al Quds Open University
Allama Igbal Open University
Arab Open University
Bangladesh Open University

Dr. B.R. Ambedkar Open University / Andhra
Pradesh Open University

FernUniversitat in Hagen

Global Open University

Hellenic Open University

Indira Gandhi National Open University
Laweh Open University College
Nalanda Open University

National Open University of Nigeria
Odisha State Open University

Open University

Open University in San Francisco State University

Open University of Hong Kong

Open University of Israel

Open University Malaysia

Open University of Mauritius

Open University of Sri Lanka

Open University of Tanzania

Open University of the Netherlands
Sukhothai Thammathirat Open University
Tamil Nadu Open University

The Open University of Japan
Universidade Aberta

UP Open University

Uttarakhand Open University
Vardhman Mahaveer Open University
Venkateshwara Open University
Wawasan Open University

Yashwantrao Chavan Maharashtra Open University

Zambian Open University
Zimbabwe Open University

Finland

Palestine

Pakistan

Kuwait, Oman, Egypt, Lebanon, Bahrain
Bangladesh

India

Germany

India

Greece

India

Ghana

India

Nigeria

India

The United Kingdom
The USA
China

Israel

Malaysia
Mauritius

Sri Lanka
Tanzania

The Netherlands
Thailand

India

Japan
Portugal

The Philippines
India

India

India

Malaysia

India

Zambia
Zimbabwe

Source: Own work.
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Open University Characteristic: Open University in the United Kingdom

Great Britain is famous for its Open University. It is the largest open university
in the world. It was the world’s first successful distance open university.

Its headquarters are situated in Milton Keynes. Except its headquarters, the
Open University consists of thirteen regional offices throughout the UK and nearly
three hundred study centres.

The Open University was founded by Royal Charter in 1969 as an independent
institution authorised to confer its own degrees. It was founded by the Labour
government of Harold Wilson, who was its strong advocate. The University
was established to allow quality distance education to people who could not
regularly attend higher education. Nowadays, according to the National Student
Survey, 92% students are satisfied with the quality of education (“The Open
University”).

For admission to undergraduate courses students need not have any educational
qualification, but they must be residents in any of the countries with which a formal
agreement has been signed. The Open University offers three types of programmes:
undergraduate, postgraduate, and other areas of lifelong learning. There are
eight faculties and schools: Faculty of Arts & Social Sciences; Open University
Business School; Open University Law School; Faculty of Science, Technology,
Engineering and Mathematics; Faculty of Wellbeing, Education and Language
Studies; Institute of Educational Technology; Knowledge Media Institute; and
Centre for Inclusion and Collaborative Partnerships. It is also the largest European
educational institution that confers an MBA degree. The Open University has the
largest number of disabled students among universities in Europe, including mental
health issues (“The Open University”).

Open University Characteristic: FernUniversitit in Hagen (Germany)

The German model is characterised by its Fernstudium, which means the
distance university level courses. The institutions which realise Fernstudium can
also provide programmes of Fernunterricht, which means distance training.

The FernUniversitdt in Hagen is the only distance teaching university in the
German-speaking countries and regions maintained by the state. The FernUni-
versitdt has more than 30 centres within Germany, Austria, and Central and Eastern
Europe. It offers two types of programmes: undergraduate and postgraduate with
high-quality final degrees (Bachelor, Master, and Doctorate). There are four fa-
culties: Faculty of Humanities and Social Sciences, Faculty of Mathematics and
Computer Science, Faculty of Business Administration and Economics, Faculty
of Law (“EADTU...,” “FernUniversitit in Hagen™).

The FernUniversitit is encouraged and regulated by the Ministry of Education,
because it is one of the characteristics of a German single mode model. In Ger-
many, the distance form of studies is regulated by the Student Protection Act,
which protects students at distance learning programmes (Owusu-Boampong
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& Holmberg, 2015; Kommers, Smyrnova-Trybulska, Morze, Tomayess Issa, &
Theodora Issa, 2015; Zormanova, 2016).

Open University Characteristic: Allama Igbal Open University (Pakistan)

The Allama Igbal Open University was established in 1974. It was the second
Open University in the world and the first one in Asia and Africa. The main aim of
the University has been providing educational opportunities for masses. It has been
a good educational opportunity for people who cannot attend higher education:
a new opportunity for millions of people, including women.

In Pakistan the rate of literacy is much lower for women because many cons-
ervative parents, especially in rural areas, do not allow their daughters to go out
to school. Distance learning has provided educational opportunities also for these
girls and women so that the majority of enrolled people are women. The University
is keeping the costs at the minimum and has created the Students Assistance Fund,
so that the University is open also for lower middle classes and poorer classes.
The university has four faculties: Faculty of Arabic and Islamic Studies, Faculty
of Education, Faculty of Sciences, and Faculty of Social Sciences and Humanities,
9 regional campuses, and 33 regional centres (“Allama Igbal Open University”).

Dual Mode Model

In this model of higher education, distance education is integrated into the
structure of traditional universities. Institutions providing this model of distance
education teach both full-time students on campus and part-time students at a dis-
tance. Both types of students have the same curriculum and the same admission
requirements, take the same exams and the same study materials (Ganor, Gil’ad,
Guri-Rosenblit, Ovsyannikov, Shelley, & Zaparovanny, 2000).

Table 2.
Universities with a dual mode model

Name of university Country
Aston University The United Kingdom
Boston University The USA
Ca’ Foscari University of Venice Italy

California State University, Fresno (Fresno’s Open University)  The USA
Columbia University The USA
Dublin City University Ireland
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Georgetown University The USA
Higher School of Economics Russia
National Chengchi University China
Riga Stradins University (RSU Open University) Latvia
San José State University The USA
(Open University in San José State University)

San Francisco State University The USA
(Open University in San Francisco State University)

University of Chicago The USA
University of Michigan Law School The USA
University of Navarra Spain
University of Pennsylvania The USA
University of San Andrés Argentina
University of Paris France
University of Texas at Austin The USA
Washington University in St. Louis Engineering The USA

Source: Own work.

University Characteristic: Dublin City University and OSCAIL (Ireland)

In Ireland, what is characteristic for a dual mode model of distance education
is the cooperation of universities with other educational institutions which offer
distance education, for example with the British Open University.

The Dublin City University was established in 1975 as the National Institute
for Higher Education. DCU has been providing distance education for adults all
over Ireland and also abroad for more than 35 years. In 1982 in DCU the National
Distance Education Centre was located, which has been offering programmes
in a traditional form of distance education. In 2004 it changed into OSCAIL—-
DCU Online Education because it wants to reflect that it offers the programmes
with large elements of online support. OSCAIL is supported financially by the
government (“Open Education Unit”).

DCU offers the following study online programmes: information technology,
business, management, sustainable development, humanities, and nursing (“Open
Education Unit”). It is also an institution which measures the quality of distance
education, focuses on research in innovative distance learning, and encourages its
development (“HEA...,” 2009; Zlamalova, 2007).
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University Characteristic: National Chengchi University (China)

The National Chengchi University (NCCU) was established in 1927. Nowadays
it has 9 colleges specialised in Liberal Arts, Law, Commerce, Science, Foreign
Languages, Social Sciences, Communication, International Affairs, and Education,
34 departments, and 48 postgraduate institutes, of which 34 offer doctoral pro-
grammes. It offers master and doctoral programmes. For distance education, the
National Chengchi University created its own mobile learning platform (NCCU-
MLP) (“National Chengchi Univeristy”).

University Characteristic: Columbia University (USA)

The Columbia University is situated in the city of New York. It was established
in 1754 as King’s College by royal charter of King George II of England. It is the
fifth oldest institution for higher learning in the USA.

It is consists of the following Colleges and Schools: Architecture, Planning &
Preservation School; Arts School; Graduate School of Arts & Sciences; Barnard
College; Business School; College of Physicians and Surgeons; Columbia College;
College of Dental Medicine; Engineering; General Studies College; School of
International & Public Affairs; Jewish Theological Seminary; Journalism School;
Law School; School of Nursing; School of Professional Studies; School of Public
Health; School of Social Work; Teachers College; Union Theological Seminary.
The oldest college is Columbia College, which was founded in 1784. Barnard
College was the college for women; it was established in 1889 (“Columbia Uni-
versity...”).

Columbia University offers various degree online programmes in various
disciplines, for example science, social work, engineering, applied sciences (“Co-
lumbia University...”).

Model of Consortia

The model of consortia is a partnership of two or more institutions for the
purpose of improvement to achieve mutually beneficial goals and to enhance
services. All partners share distance learning materials. These partners may
be universities or university departments, corporations, government agencies,
companies, etc. Each institution as a consortium member has its own management
structure. We know several types of consortia: multipurpose academic consortia,
technology-planning consortia, local business and industry-linked consortia, and
research and academic consortia.
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Table 3.
Consortia

Name of university Country
Boym Universities Consortium Poland
Claremont Colleges The USA
Consortium of Universities of the Washington Metropolitan Area The USA
European Consortium of Innovative Universities European countries
Kajaani University Consortium Finland
Open Universities Australia Australia
Pennsylvania Academic Library Consortium The USA
University System of Georgia The USA

Source: Own work.

Consortium Characteristic: UNINETTUNO (Italy)

The International Telematic University UNINETTUNO, which is a private uni-
versity situated in Rome, was founded as NETTUNO in 1990. As UNINETTUNO
it was established in 2005.

Nowadays UNINETTUNO consists of 43 universities and major telecommu-
nications companies and public bodies. Administrative responsibilities are shared
between the National Centre, which provides the national coordination, and
partner universities, which enrol students and set up study curricula, timetables,
and examinations. UNINETTUNO offers undergraduate and postgraduate pro-
grammes, and a variety of diplomas in law, communication, engineering, eco-
nomics, literature, psychology, and architecture (“Universita Telematica Inter-
nazionalle Uninettuno™).

Consortium Characteristic: Claremont Colleges (the USA)

The Claremont Colleges are a consortium of five undergraduate colleges
(Pomona College, Scripps College, Claremont McKenna College, Harvey Mudd
College, Pitzer College) and two graduate universities (Claremont Graduate
University, Keck Graduate Institute of Applied Life Sciences), which are situated
in Claremont in California. The Claremont Colleges were established in 1925.

The consortium offers bachelor, master, and doctoral degrees in the following
disciplines: humanities, social sciences, natural sciences, economics, political
science, international relations, public policy, finance, engineering, mathematics,
computer science, physical and biological science, arts, psychology, educational
sciences, religion, management, information system and technology, community
and global health, botany, bioscience, and pharmacy (“The Claremont Colleges”).
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Consortium Characteristic: European Consortium of Innovative Universities
The European Consortium of Innovative Universities is the international
consortium of research intensive universities. The members are: Aalborg University,
Dublin City University, Hamburg University of Technology, Kaunas University of
Technology, Linkdping University, Tampere University of Technology, Tecnolégico
de Monterrey, The University of Nottingham, Universitat Autonoma de Barcelona,
University of Aveiro, University of Stavanger, and University of Twente.

The European Consortium of Innovative Universities was established in
1997. It has gained experience in unconventional teaching and learning methods,
knowledge exchange (especially in research), and in administrative structures and
practices (“ECIU...”).

Franchising Model

This model is characteristic of franchising partner institutions. Distance
learning courses from one institution are used in these partner institutions and
often adapted by them.

As Healey (2013) notes, many British universities franchise degrees to overseas
providers: “Transnational education has become a big business for UK universities.
[...] Many UK universities license a third party — usually a private, for-profit
company — to deliver their degrees through a foreign college.” Transnational
education has been very popular since 1992 (Healey, 2013).

Table 4.
Franchise universities and schools

Name of university Country
BMC International College Pte Singapore
Dimensions International College Pte Singapore
Intercollege Cyprus
INTI International University & Colleges Malaysia

Open University Business School

European countries

Parkway College Singapore
SRI College Malaysia
University of Arts and Humanities of Bamako Mali
University of Nicosia Cyprus
University of Dar es Salaam Tanzania
Vancouver Island University Canada

Source: Own work.
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Franchise University Characteristic: Open University Business School

The Open University Business School has worked with countries in Central
and Eastern Europe since 1989. It is very popular in Germany and Austria, and
also in the Czech Republic. The first school was founded in Hungary in 1989.
The OU Business School has a global reputation. Students from more than 120
countries study there. It offers business and management education. It is also the
largest European education institution that confers an MBA degree (“The Open
University Business School”).

Franchise University Characteristic: SRI College in Malaysia

SRI College was founded in 2004. It focuses on Early Childhood Studies,
English Language Studies, and Management Studies. It offers bachelor degrees
in Education Studies and Early Years, Business Administration, Accounting,
Finance, International Business, and Marketing. SRI College franchise partner is
the University of Hertfordshire, which offers Bachelor of Arts in Education Studies
(“SRI College™).

Conclusion

Local circumstances cause the dominance of a particular model of distance
learning in a certain area. The single mode model was dominant in Europe and the
USA in 1970s and nowadays is very popular in Asia — especially in India — and
in Africa. The single mode model provides educational opportunities for masses,
including people who cannot attend higher education, for instance women in Arabic
countries.

The dual mode model is very popular in Australia and Canada. The majority
of universities in Canada are dual mode model institutions. The dual mode model
is also used in the USA. For example, one of Ivy League Universities — Columbia
University — realises the dual mode model.

In the USA, Canada, and Australia the model of consortia is also popular.
The model of consortia has been popular in Canada and USA since 1960s, and in
Australia since 1990s. In 1960s and 1970s, a consortium consisted of colleges and
universities which signed an agreement to cooperate in providing some services,
such as faculty exchanges, purchase of goods and services, etc. Contemporary
consortia are usually structured as multipurpose academic consortia (e.g., the
Claremont Colleges in California), research and academic library consortia
(e.g., GALLILEO in Georgia, PALCI in Pennsylvania), or business-university
alliances (e.g., UNINETTUNO in Italy).
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The franchising model is most common in Asia and in Africa. Many British
and American universities franchise degrees to African and Asian universities.

Many countries, especially the USA, provide a model of diversity, so that there
1s no one dominant model of distance education, but there are also dual mode and
consortium models.
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Lucie Zormanova
Modele ksztalcenia na odleglos¢ w szkolnictwie wyzszym
Streszczenie

Niniejszy artykut skupia si¢ na zagadnieniach zwiazanych z ksztatceniem na odlegtos¢ w szkol-
nictwie wyzszym. Analizuje on i porownuje rozwoj ksztalcenia na odlegltos¢ i jego warunki w roznych
krajach oraz opisuje istotne réznice napotkane w poszczegdlnych krajach.

Mozna dostrzec rozne formy implementacji ksztatcenia na odlegtos¢. Rozbieznosci w podejsciu
do tej formy ksztalcenia spowodowane sg aspektami kulturowymi, tradycja nauczania na odlegtose,
rozwojem technologii informacyjno-komunikacyjnych oraz normami prawnymi dotyczacymi edu-
kacji.

Istnieje wiele modeli organizacyjnych dla ksztalcenia na odlegto$é. Pewien model moze domi-
nowaé w jednym kraju, a w innym moze wystepowaé wiele réznych modeli.

Stowa kluczowe: uniwersytet otwarty, ksztatcenie na odlegto$¢, system elektroniczny, uczenie
si¢ przez cate zycie, modele organizacyjne dla ksztatcenia na odlegtosé
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Lucie Zormanova
Monesiu TMCTAHIIMOHHOTO 00y4eHUsl B BbICIIEM 00pa30BaHUU
AHHOTANUA

CraThsl MOCBSIICHA JUCTAHIIHOHHOMY OOYYEHHUIO B BBICIIEM 00Opa3oBaHUU. AHAIU3UPYETCS
U CPABHUBAETCS PA3BUTHE TUCTAHLIMOHHOTO O0YYEHHUs M yCIOBHS AUCTAHIIMOHHOTO OOyUYEeHHMS B pa3-
HBIX cTpaHax. ONHCHIBAIOTCS 3HAYUTEIBHBIC PA3IMYMS B PA3BUTHH AUCTAHIIMOHHOTO 00pa30BaHUs
B BBICIIIEM 00Pa30BaHUM B OTAEIBHBIX CTPAHAX.

ME&I BeTpedaeMcst ¢ pa3IngHBIMU ()OpMaMH OCYIIECTBICHHS JUCTaHIIMOHHOTO 00ydeHus. [Tos-
BJICHHE TUBEPTCHIIMN TMCTAaHIIMOHHOTO OOy4YEeHHs B PasHBIX CTpaHaX OOYCIIOBICHO Pa3TMYHBIMU
KYJBTYPHBIMH aCTIEKTaMH, TPAAULMEH AUCTAHIMOHHOTO 00Y4eHHMS, Pa3BUTHEM HH(OPMALHOHHO-KOM-
MYHHUKAIHOHHBIX TEXHOJIOTUH 1 Pa3IMYHBIMU 3aKOHOATEIbHBIMU HOPMaMU B 00JIaCTH 00pa30BaHHUsI.

Cy1iecTByeT MHOTO THIIOB Pa3IMYHBIX OPraHM3AI[MOHHBIX MOJENEH TUCTAHIMOHHOTO 00yde-
HUs. B ofiHOM cTpaHe MOXXeT TOMUHHPOBATh KOHKPETHAsI MOJIEIIb, @ B APYTOil CTpaHE MOXKET OBITh
MHOXKECTBO Pa3IMIHBIX OPTaHU3aIHOHHBIX MOJIENIeH TUCTAaHI[HOHHOTO 00y IeHHS.

KintoueBble CJ10Ba: OTKPHITHIH YHUBEPCUTET, AUCTAHIIMOHHOE 00y4YEHHUE, EKTPOHHAS CHCTEMa,
00y4eHHe B TCUCHUH BCEH JKM3HH, OPraHM3allMOHHBIC MOJEIH AUCTAHIIMOHHOTO O0yUYeH s

Lucie Zormanova
Modelos de aprendizaje a distancia en educacion superior
Resumen

Este articulo se centra en el aprendizaje a distancia en la educacion superior. Analiza y compara
el desarrollo del aprendizaje a distancia y las condiciones del aprendizaje a distancia en diferentes
paises. Describe diferencias significativas en el desarrollo de la educacion a distancia en la educacion
superior en los distintos paises individualmente.

Nos encontramos con diversas formas de aplicacion de la educacion a distancia. La aparicion
divergente de la educacion a distancia en diferentes paises proviene de diferentes aspectos cultura-
les, de la tradicion del aprendizaje a distancia, del desarrollo de la tecnologia de la informacion y la
comunicacion, y de las diferentes normas legislativas en el area de educacion.

Existen muchos tipos de diferentes modelos de organizacion para la educacion a distancia.
Un modelo particular puede que sea dominante en un pais, mientras que en otro pais puede contener
una variedad de diferentes modelos organizativos de la educacion a distancia.

Palabras clave: universidad abierta, educacion a distancia, sistema electronico, aprendizaje
permanente, modelos organizativos de la educacion a distancia
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Abstract

The article summarises two-year experience of implementing a hybrid formula
for teaching computer techniques at the Faculty of Architecture at the Gdansk
University of Technology. Original educational e-materials — consisting of video
clips, text and graphic instructions, as well as links to online resources — are
embedded in the university e-learning educational platform. The author discusses
not only technical constraints associated with the creation of e-materials and their
deposition on the Moodle platform, but also associated didactic challenges, such
as the evaluation of students’ skills and real time communication.

Keywords: blended learning, multimedia instructions, computer graphics soft-
ware

Introduction

Contemporary digital technologies have opened many possibilities for learning
in the distributed environment. Created as a combination of traditional learning
systems and distributed learning systems, blended learning has been identified as
one of the strongest trends in higher education for a decade. At the same time, the
benefits and challenges of various hybrid formulas have been closely observed by
didactics theorists and practitioners for many years. A compendium manual entitled
Handbook of blended learning: Global perspectives, local designs highlights and
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provides targeted information on specific blended learning situations (Bonk &
Graham, 2006). Nevertheless, transforming a qualitative existing university course
into a hybrid formula, which takes advantage of the strengths of each environment
and avoids its weaknesses, is a huge challenge. The issues specific to teaching
material, functionality of an education platform, faculty students’ preferences,
and the teacher’s work style must be carefully mediated and taken into account.
According to Graham, “like any design problem this challenge is highly context-
dependent with a practically infinite number of possible solutions” (Graham, 2006,
p- 16).

The article provides the analysis of methodological and technical aspects of
the academic subject called “computer techniques,” successfully realised in the
blended learning formula by means of the university educational platform. The
subject is taught at the first year of study at the Faculty of Architecture at the
Gdansk University of Technology.

Didactic literature has identified various reasons behind the teacher’s choice to
design or use a blended learning system in their practice (Bonk & Graham, 2006,
pp- 3-21). In the case of the discussed model for computer techniques, blended
learning was chosen mainly for three reasons: improved pedagogy, increased access/
flexibility and easy revision availability. The hybrid formula was implemented in
the 2016/2017 academic year and was completed by approximately 220 Polish
and foreign students during a total of four consecutive terms. The original didactic
e-materials, especially designed for the course participants, are also described in
the paper, along with the results of the course evaluation.

The General Concept of the Model

The educational praxis seems to involve a great variety of blended learning
formulas, implemented at different organisational levels. Peercy and Cramer claim
that “successful hybrid teaching cannot be a mish-mash of traditional lecturing
with some online content but rather a thoughtful re-design of course pedagogy, and
meaningful interactions with students” (2011, p. 628). The discussed concept is
designed on the basis of the author’s personal long didactic experience in teaching
computer techniques, as well as innovative educators and organisations in this
arena, the principles of general methodology, and the methodology of teaching
computer programmes. The changes applied neither to the objectives of the course,
nor to the number of class hours or the placement of the subject in the curriculum.
The author’s hybrid model combines person-to-person interaction, self-paced
learning, and learning-materials interactions that overlap in time as a part of the
course. The online activities are not obligatory, thus the proportions of time spent
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online versus in-class are not defined (the amount of laboratory time is not reduced
compared to the traditional course). Since the lab classes already consisted of active
learning exercises, minor changes were introduced for this part of the course.

Specificity of Teaching Content

There are two main purposes of education within the subject of computer
techniques at the Faculty of Architecture. Firstly, the students are expected to
gain the knowledge of computer application types used in architectural design
and the latest trends in digital design. Secondly, they should master practical
digital tool skills. Thus, as a rule, classes (15 students per group) are conducted in
a computer lab equipped with high-end hardware and Internet access. The choice
of the software has been dictated by widespread use in Polish architectural offices
and ease of availability for students. AutoCAD and Revit are guaranteed free access
for students, whereas SketchUp is an open source application, and Corel Draw
Graphics Suite educational edition is relatively inexpensive.

The thematic scope in the first term of study (30 lab hours) covers: 2D vec-
tor drawing and 3D modelling skills, and post-processing of raster images, fol-
lowed by the overview of the usage of digital and communication technology
in architectural practice. The scope of teaching in the second term is focused on
architectural visualisation skills, necessary for communicating design ideas to co-
designers, industry, and potential customers. Teaching content also includes general
information related to computer graphics itself, as well as a discussion on current
trends in digital design (e.g., introduction to building information modelling) (see
Appendix 1: Teaching content).

The limited number of teaching hours prompted the author to transform the
course formula into blended learning in order to effectively teach content material
to students with varied abilities and preferences. The Faculty of Architecture at the
Gdansk University of Technology is highly feminised. Approximately 80% of the
180 students enrolled in the department each year are female. Many women are
reserved towards computerised classes, which can only be explained by stereotypes
in their perception of self-efficacy and learned ineffectuality (this observation of
the author seems to follow gender studies conclusions). Blended learning, with the
possibility to learn at one’s own pace, at the time and place one chooses, serves to
reduce student stress during lab activities and helps in home assignments (Hibbert,
2014; Peercy & Cramer, 2011).

Didactic Principles
The selection of teaching methods, means, and organisation of the discussed
blended learning formula is based on the following learning principles (Marius-
Costel, 2010, pp. 26-32):
» The principle of the conscious and active participation of students in the
education process. According to this principle, students participate effectively
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in the didactic activity by drawing, modelling, or accomplishing graphical
assignments during laboratory classes.

» The principle of thorough acquisition of knowledge, skills, and abilities. The
difficulty of drawing tasks increases as students explore new options and build
up their prior knowledge, for example, only after students gain knowledge of
general construction, are they introduced to BIM software.

» The principle of accessibility and individuality. During laboratory activities
participants listen to explanations and follow the image from a projector
connected to a teacher’s computer. Online content allows students to practise
drawing/modelling exercises repeatedly at a convenient time.

o The principle of connecting theory with practice. This means that new pro-
gramme features are introduced in the context of drawing tasks. The teaching
material (the exercises) is implemented regarding topics closely related to
architectural practice such as: virtual architectural models, architectural visua-
lisation, architectural documentation, document publishing.

o The principle of systematisation and continuity. This principle is expressed
by pointing out the analogy between the principles of descriptive geometry
methods and the nature of a drawing/model generated in virtual space. Geo-
metric terminology, such as orthogonal projection, contour line, perspective
view, angle of view, isometry, etc., is in use here.

» The principle of intuition. This principle is emphasised through a series of
examples leading to the same effects by the usage of different tools and drawing
strategies, for example, creating a surface vs a solid model vs a mesh model.

o The principle of reverse connection. Feedback is provided twice. To begin
with, computer software by nature provides a user with instant feedback — an
executed command or an error message. Secondly, samples of accomplished
tasks are published in an online course gallery, and students receive comments
on their works (grades and grading rules are also provided online).

E-learning Materials

Information technology makes it possible to create complex and rich forms of
multimedia instruction and communication. This requires a proper redesigning of
traditional instructions or designing new e-materials from scratch. As Joanna Opoka
points out, “Endless pages filled with text, diversified to a greater or lesser extent
by graphics, are the transfer of media characteristic of another epoch of the printing
age. And so, the ‘multimedia lecture’ is defined as a lecture recorded with a digital
camera for students attending a meeting with a teacher” (Opoka, 2008, p. 126).
As mentioned before, the discussed hybrid formula is based on the e-learning
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university platform. The original teaching materials consist of video films, text
and graphic instructions (displayed on the website or provided as downloadable
materials in jpg, pdf, or exe formats), and direct links to online resources.

Technical and Methodological Issues

Video recordings play an important role in the author’s concept of the blended
formula. They provide teaching material in a more complete and efficient way
than text-to-picture instructions would (Hibbert, 2014; Lamport & Hill, 2012). In
fact, it is the continuous recording of screen activities that allows users to track
the workflow of digital drawing/modelling. CamStudio, an open-source software
that allows for recording video sequences from a computer screen and microphone
sound, has been used for that purpose. CamStudio records all operations performed
by the user — mouse movements, application launch, text input, etc.' The videos
are split into relatively short, manageable parts, typically illustrating one problem
(please refer to an exemplary video: https://youtu.be/tC4LIkwgluk). The Moodle
platform uses YouTube for managing video files. Due to the imposed file size
limitation, course videos have text annotations (e.g., commenting on keyboard
shortcuts), but no soundtrack. YouTube editor made it possible to remove frames
with saved software errors or misuses. In total, there are more than 50 online videos
displayed along with the content of the course lessons.

In addition, text and screenshots are used for explaining and illustrating a step-
by-step execution of various commands (alike programme manuals). CAD software
and graphics programmes, which are the basic teaching content of the course, are
under constant development. A new version of AutoCAD programme, containing
more advanced functions and interface lift, is released every year. During lab
classes, the students use the AutoCAD 2016 version. However, they are often
offered by AutoDesk to use the latest versions (now AutoCAD 2018) on their
private computers. This discrepancy in software versions causes practical problems
and necessitates a duplication of instructions.

Website Layout

The layout of the online content corresponds to the educational logic of the
course schedule and is based on the platform functionality. The course site design
is meant to provide a clear picture for the students of what is taught and should
be learned during the course. A weekly format has been chosen for every term,
resulting in 15 distinct parts for “computer techniques I’ (one section for each
week of the term) and 8 distinct parts for “computer techniques II” (the classes
were held for 8 weeks). Each section consists of three or four parts, depending on
the teaching context:

! In addition, CamStudio allows a user to convert standard avi files to a Flash animation (swf).
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* the main teaching material covering theoretical and practical information
provided as text, images, videos, instructional animations, links to other re-
sources, for example, websites of architectural offices, architectural journal
articles;

* the teaching aids for downloading, for example, building plans, textures for
renderings, file templates, etc.;

* the content contributing to the main teaching material (e.g., dealing with more
complex models or advanced, sophisticated tools), which is marked as for
“enthusiasts”; and

* the link to upload assignments (e.g., checking exercise, homework).

In addition, the site includes private storage space for incomplete works which
are not subject to verification, along with galleries of visualisations and other
graphics tasks done by the students. The gallery is a motivating factor, as well as
an element of a peer-to-peer learning strategy.

The whole content for each subject has been available from the beginning of
the term. It created a context where the students were able to plan and work ahead,
for example, to adjust their viewing schedules in response to the overall demands
that were being placed on them. In the case of ERASMUS, the advantages go as
far as choosing the topics they needed (foreign students usually followed different
curricula at their master universities).

Hybrid Course Functioning

The specificity of computer techniques requires laboratory classes which
are meant to be synchronous. Guided by the teacher, the students familiarise
themselves with the workflow appropriate for various tasks, such as drawing,
modelling, and post-processing in various applications. Software commands are
introduced and discussed on the occasion in the context in which they appear in
the creation process. During a lab live instruction, the image from the instructor’s
monitor is displayed by a projector on the wall screen. The students receive prints
of floor plans, sections and elevations, along with dimensions, if needed. For
visualisation purposes, the pre-prepared models of object geometry are sometimes
provided. The workflow is at first only tracked by the students; then the task is
performed along with the teacher at an imposed pace adapted to the complexity of
the task (if necessary, the students receive individual support). At the end of the
class, files are being uploaded to individual accounts on the platform for archiving
and final evaluation. In principle, laborious obligatory tasks may be completed or
corrected at home. Online teaching and learning content and tasks (which occurred
as asynchronous) are made available for registered participants, but not required.
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On the one hand, the existence of the online module takes off the time pressure
from the teacher; on the other hand, it reduces the stress level during the lab class.
These two advantages of the hybrid course design are repeatedly mentioned in the
literature explaining the hybrid learning approaches (Karabulut & Jahren, 2016;
Lamport & Hill, 2012; Peercy & Cramer, 2011).

Communication Issues

The Moodle platform adopted by the Gdansk University of Technology does
not allow teacher—students or student—student interactions in real time. Never-
theless, with additional communication via the platform, it has been possible
to improve methodology, and to update and enrich the content to meet actual
expectations and needs of the users. Looking from a teacher’s perspective, an
important advantage of the online part of the course has been the ability to rapidly
distribute uniform or customised learning materials, attach grades and comments to
students’ homework, update a rating journal and schedules automatically, etc. From
students’ perspective, personalised feedback, such as notes on how to solve tool
problems, practical and troubleshooting tips (provided with huge commitment from
the teacher), have been an extra advantage compared to the traditional formula.
For a practical reason (one teacher and 110 students enrolled on the hybrid course
each term), there was no agreement between the students and the teacher regarding
the time to answer e-mailed questions, which sometimes resulted in delayed
communication. Because the Moodle platform does not provide communication
close to the same levels of fidelity as in the face-to-face environment, the teacher’s
educational experience played an important role in verifying the credibility of home
assignments authorship. Figure 1 shows students’ renderings at different difficulty
levels: basic and advanced options.

Figure 1. Left: basic rendering with Sunlight and Sky illumination only (Barbara
Gwozdz). Right: advanced rendering in V-Ray with HDRI Sky (Piotr Grabowski).
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Course Evaluation

The analysis and evaluation of the discussed hybrid computer techniques
course brought several findings corresponding to specific contexts and real life
constraints. The evaluation of the blended learning formula for computer techniques
was based on the analysis of quantitative data (such as students’ grades and their
website activity) and qualitative data (such as students’ satisfaction, achievement
of additional educational aims, and smoothness of the didactic process).

Evaluation Results

The summative evaluations discussed in this paper were collected in February
2017 (computer techniques 1) and June 2017 (computer techniques II). Final
assessments for each term included in-class exercises, home assignments, and
practical skill tests (besides, some non-obligatory tasks were suggested). In the
first term, the students had to complete four obligatory assignments and three
practical skill tests (the maximum score for each task was 100 points, the minimum
passing score was 60 points). The students’ score results showed, to a great extent,
that the level of their achievements was very satisfactory. The arithmetic average
for total test results conducted during computer techniques I was 77 points.
The average score obtained by the students for one of the home assignments
(a house visualisation) was 92 points. Post-processing of the visualisation using
Photo-Paint was not obligatory; nevertheless, 78% of the students performed the
task, and the average score was 72 points. The summative evaluation of computer
techniques I achievements showed that as much as 26% of the students received
at least 91% of the requirements and only 5% reached the lowest scores range
between 60 and 70 points (nobody failed).

In the second term, the students had to complete four obligatory assignments
and one practical skill test (as before, the maximum score for each task was 100
points, the minimum passing score was 60 points). The final practical skill test was
carried out at the end of the term, and the arithmetic average of it was 86 points.
The summative evaluation of computer techniques II achievements showed that as
much as 40% of the students received at least 91% of the requirements, and only
10% reached the lowest scores range between 60 and 70 points. Moreover, thanks
to the education platform, the students managed to keep a deadline more often
and submitted the projects on schedule during the term. Consequently, only 4% of
the students failed to submit the work for evaluation at the end of June, and thus
completed the course and received a final grade as required by faculty regulations.
Compared to previous traditional courses conducted by the author, the number of
failures decreased by 4 times.”

2 Students who do not finish on time may still pass the course in the make-up exam session.
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In the author’s opinion, the achievement of educational aims was strongly
confirmed by the students’ behaviour indicating high motivation for learning,
meaning that they generally were willing to improve their works even though
they had already achieved 60 points. For example in the case of a digital model of
chess figures (second term), only 14% of the students did not take advantage of the
possibility to improve their work and stayed satisfied with the initial evaluation.
Quite a lot of participants completed the complex non-obligatory tasks. The model
of a round house (based on the design realised by Robert Konieczny) can serve
as an example for the first term — 36 files were uploaded for evaluation (the video
illustrating the modelling technique in SketchUp was viewed 131 times, and plans
were downloaded by 69 students). During the second term, the challenging advanced
night scene with artificial lights was likewise chosen by 35% of the users, although
the day scene would be enough to receive a high grade (the video illustrating
strategies for a night scene rendering in AutoCAD was viewed 101 times).

The online activities were not considered as a part of the students’ grade but
rather as an indicator of the students’ satisfaction in the hybrid formula. The con-
clusions were drawn from the data such as viewing patterns or online attendance
record provided by the Moodle platform. These tools have been available and used
in the educational practice relatively recently (Hugo & Brennan, 2016). To evaluate
the course, overall schedule viewing statistics can be derived from the online watch
data. Figure 2 shows that the culmination of student activities concentrates around
visualisation skills and indicates that students rarely watch content consistently on
a week-to-week basis, yet rather adjust to the amount of work.

In turn, entry data show that not all students know how to take advantage of
both ends of the spectrum (students often placed a greater value or emphasis on
the face-to-face aspects of the educational experience).
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With the online content delivered through YouTube, it was also possible to use
the analytic package within YouTube. Videos had view numbers that in some cases
were higher than the number of students, suggesting that some students watched
the videos several times (see Appendix 2: Number of views).

Resources on the platform are still used by registered users (several months
after the end of the term). In the faculty survey conducted after the end of the
academic year, the course formula was evaluated by the students at the arithmetic
average 4.9 (out of 5). To sum up, at the cost of increased demand on the instructor’s
time, the implemented hybrid formula has provided advantage over other teaching
techniques for the participants in this study.

Conclusion

Higher educational institutions in Poland have recently called for a widespread
implementation of technological innovations to respond to rapidly changing de-
mands of the 21* century. The advantage of learning in the distributed environment
is that this model provides opportunities for incremental changes to the methodolo-
gy but does not radically change the way teaching and learning occur. In the
discussed hybrid formula for computer techniques I and II, the teaching and
learning of fundamental objectives are realised by traditional training (tutoring
in a teacher-led laboratory). The goal behind implementing online content was to
effectively teach content material to students with varied abilities and preferences,
providing them with the material to deepen and broaden the range of acquired
knowledge and skills, as well as to assist them in repetition and consolidation. This
enabled learner-centred strategies, which in the school life reality are significantly
hampered by time constraints. Online activities seem to indicate that many students
succeeded in grasping that learning is an active process of constructing knowledge,
rather than simply acquiring it. Computer graphics enthusiasts and those who show
interest in developing skills beyond the content curriculum have gained motivation
and support. Blended learning environments supported increasing learner maturity
and capabilities for self-regulation. At the same time, it proved that some students
at the beginning of the course were not prepared to use the educational platform in
order to support their learning effectively and creatively. However, regardless of
proportions of time spent online versus in-class, the vast majority of the students
benefitted from mixed environment.

The success of hybrid courses depends on the perception of students and the
faculty towards this design. There is no doubt that in the educational process
student results should be the top priority (presumably followed by cost savings on
the part of the educational institution). The degree of student learning satisfaction
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plays an important role in evaluating the effectiveness of the hybrid learning
environment. This also implies that the hybrid course was worth the time and effort
of the teacher. Next year, more effort will be taken to activate the user forum on
the platform to provide additional educational space.

In the author’s opinion, teaching and learning in a traditional formula, blending
options, or fully online courses should be “equivalent” experiences to be selected
basing on learner preferences. Graham believes that “it may even become so
ubiquitous we will eventually drop the word ‘blended’ and just call it learning”
(Graham, 2006, p. 7).
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Appendix 1. Teaching content

Computer techniques I (30 lab hours)

. Introduction to 3D modelling in SketchUp —2 h

. Building models of architectural objects — 2 h

. Introduction to architectural visualisation — 2 h

. Curvilinear surface modelling —2 h

. Modelling skill test | -2 h

. Introduction to AutoCAD —2 h

. Advanced drawing tools and drawing aids cont. —2 h

. Rules for digital engineering documentation drawing — 2 h
9. Drawing conceptual floor plan in AutoCAD —2 h

10. Drawing skill test I — 2 h

11. Introduction to post-processing in Corel Draw Photo-Paint — 2 h

12. Post-processing special effects cont. —2 h

13. Digital collage (abstract self-portrait) — 2 h

14. Vector drawing and text editing in Corel Draw — 2 h

15. 2D graphics skill test I[I1 — 2 h

01O\ DN kAW~

Computer techniques II (15 lab hours)
. Introduction to 3D modelling in AutoCAD —2 h
. Solids and surfaces modelling in AutoCAD —2 h
. NURBS modelling in AutoCAD —2 h
. Cottage model based on elevations and floor plans — 2 h
. Introduction to rendering in AutoCAD —2 h
. Creating a visualisation of an architectural object in AutoCAD —2 h
. Modelling and visualisation skill test —2 h
. Introduction to BIM concept (Revit) — 1 h + non-obligatory 1 h

01N DN AW~

Appendix 2. Number of views for five top videos used for computer techniques
| and computer techniques |l

Computer techniques I — 107 students enrolled on the hybrid course; the
analysed period: 1 September 201627 January 2017

No. Video title/content Views
1 Building a cottage model in SketchUp 367
2 Modelling a house from floor plans in SketchUp 221
3  Creating materials in SketchUp 209
4 Adjusting scene content in SketchUp 240
5 Usage of 2D window blocks in AutoCAD 174
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Computer techniques IT — 110 students enrolled on the hybrid course; the
analysed period 23 February 2017-20 June 2017

No. Video title/content Views
1 Nurbs modelling — a chapel model in AutoCAD, part 1 288
2 Solid modelling in AutoCAD — a chess figure 243
3 Mesh modelling in AutoCAD — a chess figure 241
4 Nurbs modelling — a chapel model in AutoCAD, part 2 212
5 Matching raster image size to programme units 214

Maria Helenowska-Peschke

Model blended learning dla przedmiotu techniki komputerowe
dla studentéw architektury

Streszczenie

Niniejszy artykut podsumowuje dwuletnie doswiadczenie wynikajace z wprowadzenia formuty
hybrydowej dla nauczania przedmiotu techniki komputerowe na Wydziale Architektury Politechniki
Gdanskiej. Autorskie materiaty edukacyjne sktadajace si¢ z wideoklipow, instrukcji tekstowych
i graficznych oraz linkéw do zasobow online zostaly umieszczone na uczelnianej platformie e-learn-
ingowej. W artykule zostaly omdwione ograniczenia technologiczne zwigzane z tworzeniem e-mate-
riatéw 1 udostgpnieniem ich na platformie Moodle, a takze wyzwania dydaktyczne, takie jak ocena
umiejetnosci studentdw i komunikacja w czasie rzeczywistym.

Stowa kluczowe: blended learning, instrukcje multimedialne, programy graficzne

Maria Helenowska-Peschke

CmemaHHasi MofieJIb 00yUeHUsI KOMIIbIOTEPHBIM TeXHUKAM
AJIS CTY1eHTOB- APXHTEKTYPOB

AHHOTAN U

B craTbe kpaTko m3IaraeTcs ABYXJIETHUIT OIBIT BHEAPEHHs THOPUAHOM GopMbl 1i1st 0OydeHns
KOMITBIOTEPHBIM TeXHHKaM Ha apXUTEKTypHOM (akyimbreTe I JaHbCKOTO TEXHOIOTMIECKOTO YHHBEP-
curera. OpurnHanbHbIE 00pa30BaTEIbHBIC MEKTPOHHBIE MAaTePUATIbI, COCTOSIINE 13 BHICOPOIIHKOB,
TEKCTOBBIX U rpa)MueCKUX HHCTPYKIIUH, @ TAKKe CChIIKM Ha OHJIAWH-PecypChl, BCTPOEHHI B 00pa30-
BaTeJIbHYIO I1aT(GOPMY SJIEKTPOHHOTO 00y4eHHs B yHUBEpPCUTETE. ABTOp 00CYK/IaeT TEXHUIESCKUE
OrpaHHYEHHMS, CBSI3aHHBIC C CO3J[aHMEM JIEKTPOHHBIX MaTepUajIoB U X pa3MelleHueM Ha ruaropme
Moodle, a Taxoke CBSI3aHHBIE ¢ HUMH JTUAKTHUSCKHE 339U, T.€. OI[EHKa HABBIKOB YYAII[UXCS U 00-
IIEHHE B PEKUME PEaTbHOTO BPEMEHH.
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KnroueBbie cioBa: cMellaHHOE 00yueHHe, MyIbTUMEIUITHbIE HHCTPYKIIUU, TPOTPaMMHOE
obecriedeHue JUisi KOMITBIOTEPHOH rpaduku

Maria Helenowska-Peschke

Modelo de aprendizaje mixto para técnicas informaticas
para estudiantes de arquitectura

Resumen

El articulo resume la experiencia de dos afnos de implementacion de la férmula hibrida para la
ensefanza de Técnicas de Computacion en la Facultad de Arquitectura de la Universidad de Tec-
nologia de Gdansk. Los materiales educativos originales consisten en videoclips, instrucciones de
texto y de graficos, asi como enlaces a recursos en linea los cuales estan integrados en la plataforma
educativa universitaria de e-learning. El autor debate acerca de las limitaciones técnicas asociadas con
la creacion de materiales digitales y su subida a la plataforma Moodle, asi como los desafios didacti-
cos asociados a la evaluacion de las habilidades de los estudiantes y la comunicacion en tiempo real.

Palabras clave:blended learning, instrucciones multimedia, software de graficos de ordenador
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Abstract

The issue of regulation of a learning management system (LMS) at the state
level of Ukraine is considered in the article. Types and interpretations of electronic
educational resources that can be used in distance education are pointed out. The
Moodle environment, as an example of one of successful learning management
systems, is considered. In particular, the article contains a list of roles that can be
shared by users of a learning management system. The general structure of an
e-learning course, which can be used by educational institutions, is also proposed.

K ey words: distance education, electronic training course, electronic educational
resource, learning management system, Moodle

Introduction

At present, computer technology and the Internet are developing rapidly, and
new ways of learning are developing along with them. Due to the development of
the Internet and modern methods of communication and data exchange, e-learning
is gaining increasing popularity. It becomes possible to create and apply more
qualitatively electronic notes, encyclopaedias, tests, glossaries, questionnaires,
virtual laboratories, etc. Elements of e-learning are widely used in distance
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learning. Currently, there exists a large number of learning management systems
(LMS), including aTutor, Efront, ILIAS, Moodle, and Sakai. Such LMS can be
used both for full-time distance learning and for partial tuition of full-time or part-
time students.

Regulation of a Learning Management System
at the State Level of Ukraine

Electronic Educational Resource as an Element of E-learning

At the state level of Ukraine, there is a slightly different term that includes
elements of distance learning, namely, an electronic educational resource (EER).
According to the order of the Ministry of Education and Science, Youth, and Sports
of Ukraine No. 1060 dated 1 October 2012, with changes in accordance with the
order of the Ministry of Education and Science No. 1061 dated 1 September 2016,
“Regulations on electronic educational resources,” electronic educational resources
are educational, scientific, informational, reference materials and tools developed
electronically and presented on any type of media or placed on computer networks,
which are reproduced using electronic digital techniques and are necessary for the
effective organisation of teaching and educational process in the part concerned
with qualitative educational and methodological content (“On Approval of the
Regulation on Electronic Educational Resources...,” 2012).

Thus, an EER is an integral part of the teaching and educational process, has
a teaching and methodological purpose, is used to provide educational activities
for pupils and students, and is considered to be one of the main elements of the
informational and educational environment. The purpose of an EER is to modernise
education and content of the educational space, and to provide equal access for
participants of educational process — regardless of their place of residence and
forms of training — to qualitative educational and methodological materials, created
on the basis of information and communication technologies.

Types of Electronic Educational Resources
The main types of EER are (“On Approval of the Regulation on Electronic
Educational Resources...,” 2012):
¢ electronic document — a document in which the information is represented in
the form of electronic data;
* electronic publication — an electronic document that has been edited and pu-
blished;



78

Models of Distance, Blended, and E-learning

electronic didactic demonstration materials — electronic materials (presenta-
tions, schemes, video and audio recordings, etc.) intended to accompany the
educational process;

information system — an organisationally ordered set of documents and
information technologies, particularly with the use of technical means that
implement information processes and are intended for storage, processing,
search, distribution, transmission, and provision of information;

computer test — standardised tasks, represented in an electronic form, intended
for entrance, intermediate, and final control of educational achievements,
as well as self-control; processing of results is carried out with the help of
appropriate programmes;

electronic dictionary — an electronic reference edition in the form of an ordered
list of linguistic units (words, phrases, terms, names, signs) supplemented by
relevant reference data;

electronic directory (guide) — an electronic reference publication of an applied
type;

electronic tutorial — an educational electronic edition, whose usage complements
or partly replaces the textbook;

electronic textbook — an electronic educational publication with systematised
presentation of teaching material that corresponds to the educational pro-
gramme, contains digital objects of different formats, and provides interactive
cooperation (abo interaction);

electronic instructional materials — an electronic educational edition of ex-
planations on a certain topic, section, or issue of a discipline with a presentation
of the methodology of execution of individual tasks, a particular type of work;
distance learning course (e-learning course) — an information system that is
sufficient for training in individual academic disciplines by indirect interaction
of distance learning participants; and

electronic laboratory workshop — an information system that is an interactive
demonstration model of natural and artificial objects, processes and their
properties with the use of computer visualisation tools.

LMS Moodle

The Main Features of LMS Moodle

Moodle (Modular Object-oriented Dynamic Learning Environment) can be

attributed to the course management system (CMS), the learning management
system (LMS), or the virtual learning environment (VLE). Moodle focuses pri-
marily on the organisation of interaction between a teacher and students, and can
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be used both for the organisation of traditional distance courses and for the support
of full-time or part-time studies. The Moodle software platform is a free and open
source software, that is, distributed free of charge and as an open source. The
Moodle system is widely used in many universities of the world and has a large
number of localisations, including Ukrainian ones (“Moodle...”).

Moodle is a toolkit for developing both individual online courses and educa-
tional Web resources. The use of LMS Moodle provides a number of opportunities:
to place interactive teaching materials in the network; to organise students’ in-
dependent work; to differentiate access to educational materials; to provide control
over the process of studying the material and execution of tasks; to automatise the
evaluation procedure; to organise the distance interaction of the participants of the
educational process; to manage the student portfolio; and to preserve the history of
learning (Franchuk, 2011, p. 4; Kostiuchenko, 2016, pp. 5-6; Smyrnova-Trybulska,
2007, pp. 4647, 163—165).

The teacher at his or her own discretion can use both thematic and calendar
structuring of the course. A thematically structured course is divided into sections
by subject. In calendar structuring, the study of the course is given as a separate
section each week; such structuring is convenient for distance learning organisation
and allows students to correctly plan their educational work.

LMS settings allow the user to change the appearance and structure of the
distance learning course at any time, which makes it easy to update the content of
disciplines. Editing the content of the course is conducted by the course author in
an arbitrary order and can be easily implemented directly in the learning process.
It is very easy to add various elements to the electronic course: lecture, task,
forum, glossary, wiki, chat, etc. For each e-course there exists a convenient page
for viewing the latest changes in the course. Thus, LMS Moodle provides the
teacher with a significant toolkit for presenting educational and methodological
materials of the course, conducting theoretical and practical classes, and organising
educational activities, both individual and group ones.

Since the main form of knowledge control in distance learning is testing, LMS
Moodle is a great tool for creating tests and conducting training and control testing.
A large number of types of questions are supported in test tasks (multiple choice,
matching, true/false, short answers, essay, etc.). Moodle provides many features
that make testing easier. The system contains advanced tools for a statistical
analysis of test results and, most importantly, the complexity of individual test
questions for students.

Most elements of the e-course in LMS Moodle can be evaluated. The teacher
can create and use different assessment systems in the course. All ratings are
collected in a general log, which contains convenient mechanisms for summarising
and creating reports. Moodle provides an opportunity to control the attendance, the
activity of students, and the time of their academic work in the network; it provides
the efficiency and comfort of the process of independent work.
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To provide the compatibility of the training modules of different LMS, there
exist special standards for the development of these modules that are supported
by LMS Moodle. SCORM (Sharable Content Object Reference Model) provides
component compatibility and the possibility of their multiple use regardless
by whom, where, and with the help of what means they were created. AICC
HACP (HTTP-based AICC / CMI Protocol) is a formalised way of exchanging
data between learning material and LMS through direct HTTP links, and it also
contains rules for creating metadata and packaging of created learning materials.
LTI (Learning Tools Interoperability) is a standardised way to integrate educational
applications from the most extensive educational content providers (Pearson,
McGraw Hill, and others) with LMS.

The use of learning management systems, including Moodle, always entails
certain complexities. This is due to the fact that for such systems quite often there
is no uniform appearance and unambiguous translation into Ukrainian or another
language. Each specific system is installed, adjusted, and refined in different ways.
However, there are advantages as well, because one LMS site is not similar to
another (an LMS site can be adapted to the form of the educational institution site).

The Course as the Main Element of an LMS

The course is usually represented as a tree and contains many other structural
elements. In a general view, the course consists of sections. The course sections
include electronic teaching materials of different designation (see Figure 1). Sec-
tions and e-learning materials are sometimes referred to simply as elements of the
course.

Course

General section

Electronic educational materials of the general section
Section 1

Electronic teaching materials of section I
Section 2

Electronic teaching materials of section 2
Section 3

Electronic teaching materials of section 3
and so on.

Figure 1. A general view of the course.

Source: Own work.

Roles and User Rights in LMS Moodle

Each visitor of the site operating on the Moodle platform has certain rights to
certain actions within the system. For example, the person who installed the system
has the most rights: the right to remove the system, to change the name of the site,
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etc. On the contrary, a user who is not registered on the system, as a rule, has the
least rights: to go to the main page and view the materials placed in free access.

A set of user rights is determined by their role. Moreover, the same user can
have several roles in different parts of the system (categories, courses, activity,
or resource). In LMS Moodle, there is a role hierarchy (ordered by the granting
of rights): administrator, manager (training organiser), course author, teacher,
assistant, student, guest (Kostiuchenko, 2016, pp. 13—-16; “Moodle...”; Tryus,
Herasymenko, & Franchuk, 2012, pp. 16-20).

The system administrator has the widest range of rights. In essence, he or she
has access to any system action: from user registration to course editing. However,
the administrator’s duties, as a rule, include system setup: definition of registration
rules, definition of the form, methods of evaluation, connection of additional
modules, information security, and so on. The system administrator is assigned
only globally.

In the first version of LMS Moodle the duties of the training organiser were
performed by the administrator. However, with this approach, firstly, the admini-
strator of the training organisation was very loaded, although in essence he or she
had to deal with the technical configuration of the system. Secondly, the user who
actually had to engage in learning organisation was provided with critical capa-
bilities as to the technical component. Therefore, to unload the administrator and
increase the security of the system, a new role has been introduced — the manager.

The responsibility of the manager is to manage the process of distance learning
within the whole system or its individual parts (categories, courses). Accordingly,
he or she has the right to edit almost any elements of the system, but not its basic
settings. It should be noted that the role of the manager can be provided to the
user at the level of the whole site or at the level of a certain category, so the list
of rights of such managers will be different. The manager at the site level has the
right to administer the entire site and all its categories and courses. The manager
at the category level is given the rights to manage this category, its subcategories,
and courses of this category.

The following three roles in the list of the hierarchy — course author, teacher,
assistant — are combined with one goal, which is the development of courses and
the management of the learning process during the course.

The course creator is a user with the right to create a new course in the system
without the special permission of the administrator. The author of courses is the
developer of courses, who can also teach in them, that is, he or she has the teacher’s
rights.

A teacher editing is the teacher. The responsibilities of the teacher include
editing the course and organising the educational process within it. However, the
role of the teacher also gives the right to develop courses, providing that the basis
for the course is already established in advance by the user who has a higher role
in the hierarchy.
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A teacher non-editing is a teacher without the right to edit the course (the
assistant). The duties of the assistant include the organisation of training in the
course or courses: enrolment of students to the course, the distribution of students in
groups, analysis and evaluation of students, and communication in forums and chats.

Organisation of the process of distance learning can be successfully managed
without assigning someone as the teacher (teacher editing) or the assistant (teacher
non-editing). However, in the presence of relevant tasks and human resources in an
institution, one can do the way suggested by the developers of Moodle and define
the responsibilities more clearly.

The student is the one whom all who stand higher in the role hierarchy work for.
The student is a system consumer. However, what can be understood under the word
“consumption” in this case is not only contemplation, learning the material, and
performing test tasks. The rights of the student are outlined in his or her activities
as part of the training course: reviewing elements of the course, participating in
surveys, discussions in forums and chats, performing interactive tasks, tests, etc.

The roles of the course author, the teacher, the assistant, and the student can
be assigned as part of the system as a whole (global roles), within the category
of courses (for example, organisers of training and course authors by profile of
a category), one course (as a rule, this way teachers, assistants, and students are
appointed) or even within the element of the course (students).

The guest (anonymous user) has a special role. The fact is that the Moodle
system is aimed at the initial closure for external (unregistered) users. As long as
the user is not authorised, only a small portion of the material is available for him
or her as for all users of the Internet. To open additional access to unregistered
users in Moodle, there is the anonymous authorisation method (go as the guest),
due to which some courses are available to the user without entering a login and
password (guest access must be open in the settings of such courses). However,
the guest can only view the materials of the course and get acquainted with them.
He or she cannot participate in interactive training, since the implementation of
course elements is always linked to a specific user registered in the system.

User actions in accordance with the basic role of LMS Moodle in relation to
the course can be defined as follows: the administrator — setup, the manager —
organisation, the author of the course — development, the teacher — editing and
teaching, the assistant — teaching, the student — studying materials and tasks, and
familiarisation.

The roles listed above are presented in the basic version of Moodle 3, but
the system makes it possible to create new roles and determine their rights
and opportunities. So in particular in the LMS Moodle of the Chernihiv Taras
Shevchenko National Teachers’ Training University, the role of administration of
the faculty (AdminFaculty) was introduced. The user with the role of AdminFaculty
has the opportunity to view information about the students’ estimates of the corres-
ponding faculty.
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The Structure of the E-learning Course

It is clear that in the framework of one LMS of the university, electronic training
courses should have the same structure. For this by decision of the Academic
Council of the University requirements regarding the structural elements of the
electronic training course were adopted.

Elements of the e-learning course should include the following educational and
methodological materials: information about the course and the teacher, general
information about the discipline, teaching materials for each module (content
module), and materials for the final evaluation.

Information about the course and the teacher is a small-volume information
material on the discipline, which is placed in the preface to the e-learning course
(description of the e-learning course). It should cover the following issues: a brief
summary of the discipline, its purpose and tasks; a list of directions of training
which the e-learning course is designed for; basic information about the teacher
who is conducting this course.

General information about the discipline includes:

¢ the discipline programme — the purpose and tasks of studying the discipline,
requirements for knowledge, skills and abilities (entrance and outgoing) of
the student, a list of topics with short annotations; additionally (using an
e-learning course for distance learning), there can be an hourly distribution of
the study of each content module and the individual issues of these modules;
it is represented by a resource like a web page;

* the thematic plan — themes and contents of lectures, seminars, practical or
laboratory classes, independent work of the student, subjects of individual
tasks; additionally (using an e-learning course for distance learning), there
can be hourly planning of lectures, seminars, practical classes, and laboratory
classes; it is represented by a resource like a web page;

* criteria for evaluation — data on the assessment system of students’ academic
achievements for the execution of various types of training activities (both
current and final), the distribution of points for the execution of tasks, the
scale of evaluation for each content module, the table of relations of national
estimates to the ECTS estimates; they are represented by a resource like a web
page;

» printed and Internet sources — basic and auxiliary printed sources on the
discipline, Internet sources and Internet resources with active hyperlinks; they
are represented by a resource like a web page or a database;

* the glossary — the main terms of the training course and their meanings; the
author of the course decides on the need to link words in the glossary; it is
represented by a resource like a glossary; and
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announcements — teacher announcements available for students, used to
announce events or changes in the course, etc.; they are represented by a re-
source like a forum.

Educational and methodological materials for each module (content module)

include:

theoretical educational material — structured electronic teaching materials
(content of teaching materials should reflect the logic of training by the course,
provide the student with theoretical data of the module in full form, and be
presented as a resource of lesson type), multimedia presentations of lectures,
audio, video, animation training resources, reference and regulatory documents
(forms, templates, standards, regulations, laws, etc.);

additional materials (optional) —additional materials available for expanding
students’ horizons on the topic;

practical (seminar, laboratory) work — separate resources for each practical
(seminar, laboratory) work that contains the main structural elements: purpose
and tasks (description of the skills and abilities necessary for the mastering of
the topic), methodical instructions on their implementation, a list of individual
tasks, forms of presentation of the results of the work, criteria of evaluation,
a deadline; if necessary, there are additional structural elements: theoretical
information or methodological resources of work, communicative instructions,
references to them, sequence of work execution, graphic images, examples
of tasks execution; laboratory works, for which special equipment and real
objects are required, are performed in classroom conditions, as indicated in the
formulation of the task; educational and methodological materials on practical
(seminar, laboratory) works should be made in the form of web page (pages),
links to various file formats, tasks, seminars; students can send the result of
laboratory (practical) work to the teacher in electronic form to the training
portal, submit it in paper form or in oral form; after reviewing and evaluating
the tasks, the teacher should set points in the ejournal (gradebook);

tasks for independent work of students — individual resources with tasks for
independent execution, which contain the main structural elements: the subject,
the purpose, additional theoretical material, examples of additional tasks,
a list of individual tasks, instructions for their implementation, questions
for discussion in synchronous or asynchronous modes, forms for submitting
results, criteria and forms of evaluation, implementation time; if necessary,
there are additional educational and methodological resources for self-study
or reference to external information resources; the results of the task can be
sent to the teacher in electronic form to the training portal, submitted in paper
form or orally; after reviewing and evaluating the tasks, the teacher should set
points in the e-journal;

modular control — control questions, tasks with evaluation criteria and forms
of presentation of the results of execution, tests (tasks) for self-control, and
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a control test (task); such control is necessary to assess the knowledge, skills,
and abilities acquired during the study of each module of the course; individual
tasks, tests, and questionnaires using control questions can be used; and

* final control — control questions, tasks with evaluation criteria and forms of
presentation of the results of execution, tests (tasks) for self-control, final test
(task), examples of exam papers, description of the final evaluation; for the
final attestation, a test (containing 30 test questions) can be used.
Educational and methodological materials of the electronic training course on

disciplines should be structured according to the scheme (see Figure 2).

| Electronic training course |

—Ilnformation about the course and the teacher

A brief summary of the discipline

Purpose and tasks of studying the discipline

A list of directions of training

Basic information about the teacher

—I General inform:

ation about the discipline I

The discipline programme

The the matic plan

Criteria for evaluation

Printed and Internet sources

Glossary
Announce me nts

—I Module 1 I
Theoretical educational material
Additional materials (optional)
Practical (seminar, laboratory) work
Tasks for independent work of students
Modular control

———IModule 2 |

—I Final control I

Control questions

Tasks with evaluation criteria

Test (tasks) for self-control

Final test (tasks)

Examples of exam papers, description of the final evaluation

Figure 2. The block diagram

Source: Own work.

of the electronic training course.
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Conclusions

It can be noted that the use of the learning management system is an effective
and convenient way of managing and spreading educational online content with
sharing. A well-balanced and uniform structure of the e-learning course provides
an opportunity for a more effective use of LMS.
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Andrii Kostiuchenko

Cechy implementacji systemu do zarzadzania kursami na uniwersytecie
ukrainskim

Streszczenie

W artykule poruszono kwesti¢ regulacji prawnych towarzyszacych wykorzystywaniu systemu
do zarzadzania kursami na ukrainskich uniwersytetach. Wskazano na typy elektronicznych zasobéw
edukacyjnych, ktore moga by¢ uzywane w ksztatceniu na odlegtos¢ i podano ich definicje. Przedsta-
wiono platform¢ Moodle jako przyktad efektywnego systemu do zarzadzania kursami. W szczegol-
nosci zwroécono uwagg na role przyjmowane przez uzytkownikow tej platformy oraz przedstawiono
ich liste. Zaproponowano og6lng struktur¢ kursu e-learningowego, ktory moze zosta¢ wdrozony
przez instytucje edukacyjne.

Stowa kluczowe: ksztalcenie na odlegtos¢, szkolenie elektroniczne, elektroniczny zasob edu-
kacyjny, system do zarzadzania kursami, Moodle

Andrii Kostiuchenko

Oco0eHHOCTH peajiM3alMH CUCTeMbl YIIpaBJieHHs 00yueHneM B 00pa3oBaTe/ibHOM
npouecce B YKpaMHCKOM YHUBepCHTeTe

AHHOTAaN U

B crarbe paccMaTrpuBaeTCs BOIIPOC PEryJIUPOBAHUS CHCTEMBI YIIpaBIeHHs: 00ydeHneM Ha ToCy-
JTApCTBEHHOM YPOBHE YKpauHbI. YKa3bIBaIOTCS THITBI M HHTEPIPETANH MICKTPOHHBIX 00pa30BaTellb-
HBIX PECYPCOB, KOTOPBIE MOTYT HCIIOIb30BaThCS B AMCTAaHIIMOHHOM 00pa3oBaHnu. PaccmarpuBaeTcst
cpena Moodle, kak puMep OJHOM M3 YCIEIIHBIX CHCTEM yIpaBieHHs o0ydeHneM. B yacTHOCTH,
CTaTrbs COACPIKUT CIIMCOK pOHe;I, KOTOPbIMU MOTI'YT I10J1Ib30BaThCH IMOJIb30BaTEC/IM CUCTEMBI YIIpaBJic-
Hus oOyuenneM. IlpenoxkeHa odmiast CTpyKTypa Kypca JIeKTPOHHOTO 00y4eHHsI, KOTOPBIH MOXET
OBITH HCIIONIB30BaH YUCOHBIMHU 3aBE/ICHUSIMU.

KnioueBble ci0Ba: IMCTAHIMOHHOE 00pa30BaHKeE, HIICKTPOHHBIN yueOHbIH Kypc, SIEKTPOHHBII
00pa3oBaTeNbHbII pecypc, cucTemMa yipasieHus o0yueHreM, Moodle

Andrii Kostiuchenko

Caracteristicas de la implementacion del sistema de gestion del aprendizaje
en el proceso educativo en una universidad ucraniana

Resumen

El articulo se dirige a estudiar la regulacion del Sistema de Gestion del Aprendizaje a nivel estatal
de Ucrania. Se sefalan los tipos e interpretaciones de los recursos educativos electronicos que se
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pueden utilizar en la educacion a distancia. Se considera el entorno Moodle como ejemplo de uno de
los sistemas de gestion de aprendizaje exitosos. En particular, el articulo contiene una lista de roles
que pueden compartir los usuarios de Learning Management System. Se propone la estructura general
del curso de e-learning, que puede ser utilizado por las instituciones educativas.

Palabras clave: educacion a distancia, curso de capacitacion electronica, recurso educativo
electronico, sistema de gestion del aprendizaje, Moodle
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Abstract

The paper examines the relations between teacher competencies and the
specificity of the use of ICT tools in professional activities. The research was
carried out within the frame of the IRNet project with the participation of two
universities — the Herzen State Pedagogical University of Russia and the University
of Extremadura, Spain. The results of the survey described give a general idea of
various ICT tools use intensity in both countries. Overall, teachers take advantage
of the electronic content capabilities for fostering students’ motivation. Teachers
benefit from ICT tools’ efficiency and performance, and they use cloud technolo-
gies for supporting networking and collaboration. Spanish teachers appear to
be more active users of ICT tools. They apply LMS more intensively, together
with own lectures recordings and foreign language e-resources. For facilitating
students’ communication, they apply discussion forums and online lectures in-
tensively. For management, the most popular tools are electronic organisers,
criterial rubrics, and online polls. The choice of e-resources that teachers use is
largely based on their communication preferences and ways to manage teaching;
these e-resources aim at facilitating learners’ cognitive activities. As in the case of
the active use of LMS, the electronic system induces the application of available



92 Methodological Aspects of E-learning and ICT Literacy Development

communication means (e.g. forums, online lectures, etc.) together with the appro-
priate management capabilities (e.g. electronic organisers, criterial rubrics, online
polls, etc.). The results of the survey can help identify problem areas in teachers’
ICT competencies.

Keywords: ICT tools, teacher competencies, teaching activities, IRNet

Introduction: An Overview of the Approaches
to Teacher Competencies Development

The digital environment expands human activities and enriches learning ob-
jectives with a spectrum of new knowledge and competencies. Today, a wide
computer mediation of professional activities is obvious. This requires the de-
velopment of ICT competencies. This idea has been emphasised throughout the
last decades all over the world and is reflected in key documents. For example, in
Europe, “the 2020 digital agenda underlines the wealth of opportunity opened up
by the digital age for creating new educational scenarios and strategies” (Jiménez-
Cortés, Vico-Bosch, & Rebollo-Catalan, 2017). In 2015 the Horizon Report em-
phasised the necessity of adapting educational scenarios to digital technologies
(Johnson, Adams Becker, Estrada, & Freeman, 2015).

In general, ICT competencies are considered to be a complex of abilities to use
ICT tools and applications in particular domains (Iloméki & Kankaanranta, 2009).
Together with ICT competencies goes a wide range of concepts — new literacies
— which are the ways of learning that encompass the use of technology (Lim,
Hung, & Cheah, 2009): media literacy, digital literacy, etc. One of the main goals
of education is the development of learning skills (Dabbagh, Kitsantas, Al-Freih,
& Fake, 2015), and social skills or soft skills (Gibert, Tozer, & Westoby, 2017).
In Russia, this trend is also visible. At school, the main goal is the development of
so-called universal learning activities, that is, a set of skills that form a person’s
ability to self-improve through the assimilation of a new social experience. These
activities include four groups — personal, cognitive, communicative, and regulatory
ones. Learning activities create the prerequisites for mastering the strategy of
lifelong learning.

Today we are talking about e-pedagogy, the pedagogy of knowledge society
(Smyrnova-Trybulska, Noskova, Pavlova, Yakovleva, & Morze, 2016). In Russia,
new approaches to developing competencies of future teachers are reflected by
modern educational standards that are being gradually developed and improved.
Moreover, the requirements for the professional activity of a teacher are manifested
in the professional standard of a teacher, which was approved and started to be
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applied in 2017. Professional ICT competence is understood as a qualified use of
ICT tools common in this professional field when solving professional problems.
Professional pedagogical ICT competence includes general ICT competence,
general pedagogical ICT competence, and subject-oriented pedagogical ICT com-
petence (reflecting the professional ICT competence of the relevant field of human
activity). It is necessary to formulate detailed qualification requirements (a system
of indicators), which will describe ICT competence of teachers in accordance
with the level of their qualifications (Avdeeva & Uvarov, 2016). The work in this
direction is going on and is being actively discussed by researchers and teachers.

In Spain, the educational system also fosters to achieve basic skills at the end
of the compulsory education. One of them is digital competence as it is included in
the national education law, LOMCE (2013). This competence implies having the
skills to search, obtain, process, and communicate information, and to transform it
into knowledge. It incorporates different skills, ranging from access to information,
to its transmission in different media once treated, including the use of information
and communication technologies as an essential element to inform, learn, and
communicate (ITE, 2008).

Therefore, the education system must be prepared to cope with these advances,
teacher training being the key element to facilitate the curricular implementation
of ICT. This should be geared towards innovating, experimenting with ICT tools
and reflecting on their use, and turning them into one more resource within the
classroom.

At the same time, the European Commission at the beginning of the 21* century
(2003, p. 18) clearly indicated that there was a deficit in ICT training for teachers in
two areas: (1) linking ICT to pedagogical practices, and (2) linking ICT in relation
to disciplines and the promotion of interdisciplinarity. However, in recent decades,
this problem has not been completely solved. In fact, some political actions from
governments show their concern about the Digital Teacher Training Competence.
For instance, according to the definition offered by the Digital Teacher Competence
Portfolio of Extremadura (2015), the digital competence is understood as “[...]
insurance and critical technologies of the information society for work, leisure and
communication use and combination of knowledge, skills, values and attitudes that
achieve certain goals effectively in contexts and with digital tools.”

This distress makes it necessary to train teachers due to the functions that ICT
tools play and their impact on critical variables within the teaching and learning
process, together with the different roles that a teacher plays in them. A reflection
of such general social concern has been the special interest that has aroused the
need to know and promote the levels of teachers’ digital competence at all levels of
education (Aguiar & Llorente, 2008; Cabero, Llorente, Leal, & Lucero, 2009). For
these reasons, the training of teachers is a priority, since the school cannot leave aside
the society demands. ICT require that teachers play new roles, and entail innovative
pedagogies and new educational approaches in teacher training (Makrakis, 2005).
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In accordance with Valverde (2015) and Kharbach (2012), those competencies
must be identified in pre-service teachers’ training (Gutiérrez Esteban & Luengo
Gonzalez, 2008) and linked to the shared experiences of “collaborative learning,
which allow self-regulation of individual learning and the construction of these
networks that shape and give meaning to the community of mobile learning.
Another of the advances m-learning gives to teachers is the possibility of easy
use, communication facilities and faster diffusion. It allows quick interchange and
discussion among our Mobile Personal Learning Networks (MPLN)” (Gutiérrez
& Camacho, 2017, p. 365).

Here we should note the differences in the aims of school and university
education. Of course, for the university the main goal is professional development,
as well as self-development. In the context of university education, we can talk
about the wider use of ICT not just for supporting the educational process, but for
implementing blended learning and creating an electronic educational environment.

Today, professional competencies of a teacher can hardly be separated from
ICT competencies. The competent use of ICT tools is the indispensable condition
for a successful professional activity. Therefore, in the context of our research,
we consider these two phenomena — teacher competencies and ICT tools for
professional activities — in a logical unity.

Pedagogical ICT Tools

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. It is obvious that a teacher needs
to master new tools in order to make an entire use of the high potential of the
electronic environment.

In Russian pedagogical studies, what is 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,” this idea
in fact represents the quality of the electronic educational resources content, which
determines new opportunities for the resource use in the educational process.

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, Grafia classifies digital educational
resources according to the following criteria (2011):

1. News: this category includes reference books and documents containing
structured information, but not for an educational purpose a priori. The con-
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sultation is open in the sense that they have a pre-established itinerary (pod-

casting).

2. Instructional: these materials are designed according to training needs. Na-
vigation through the content menu is preset as well as learning sequences. One
can define several instruction sequences in the same content of the previous
knowledge base or the learning rate. Within this category there are: exercise
activities, interactive tutorials, e-learning courses.

3. Evaluative: they constitute a variation of instructional materials and have
a purely evaluative purpose. Self-assessment questionnaires, training tests,
summative assessment, and opinion surveys are distinguished.

4. Instrumental: these are interactive services or applications that cover many
aspects of learning support, including tools for the search, processing, and visu-
alisation of information. These applications are free navigation. The examples
are: search engines virtual atlas, calculators, translators, etc.

5. Experiences: these are interactive training scenarios that are based on games or
simulations. They promote learning based on problem-building and strategic
decision-making skills. There is a wide range of simulations and games that
respond to these characteristics. We find levels of experiences with low content
of interactivity (some WebQuest modalities) or highly interactive (scientific
simulations and virtual worlds).

6. Conversational: conversational materials and services consist of synchronous
or asynchronous communication dialogues in which there are conversations
between participants in a training activity. Conversations can be open (group)
or closed (see teacher). The examples are: mailing lists, forums, chat, instant
messages, comments, blogs, audio and videoconferences, etc.

7. Collaboration: this type of material includes a wide range of work proposals
for this purpose: databases, encyclopedias, reports, articles, notes, manuals and
guides, networked lectures, from activities fully open to highly formalised. One
can also activate from a few users to very large communities. This network
shows how to make interaction between people and the management of shared
knowledge. Representative examples of this category are many of the telema-
tics projects, Wiki environments and management within a network oriented
to the applications of knowledge.

When choosing the most appropriate educational ICT tools for a particular
educational situation, a number of factors may be influential, but — ideally —
a reasonable variety of methods and resources should be used to make it possible
for students to participate, illustrate their ideas, investigate, and find solutions to
problems in order to favour the acquisition of learning.

Regarding the use of technological means in education, traditionally some
mistakes have been made while “transferring” the didactic situation into the cy-
berspace, and taking the teaching methods and learning strategies of a live class-
room to the virtual formative environments. Namely, these strategies and methods
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were tailor-made and thought for face-to-face teaching. This kind of implementa-
tion without adaptation has not been a successful measure, since we have brought
into virtual teaching the way of thinking present in face-to-face teaching.

In the international pedagogical practice, ICT tools are characterised through
the prism of solving specific educational problems. In particular, the annual rating
of the most popular ICT tools has gained popularity (http://c4lpt.co.uk/top100
tools/). Open voting through filling out online questionnaires forms it. Here,
the tools are sorted by several categories: tools for providing new knowledge
(instructional tools), tools for developing content, social tools, and tools for per-
sonal and professional purposes. However, the rating does not provide a clear
definition of what ICT tools mean in the educational context.

There are also approaches which characterise ICT tools from the standpoint
of implementing specific pedagogical methods: for gamification (de Marcos,
Garcia Lopez, & Garcia Cabot, 2016), for increasing the effectiveness of MOOCs
(Yamada, 2016), or for supporting the development of universal learning activities
(Zhuravlev, 2015). A number of publications show that the term “ICT tools” refers
to information and communication technologies used for educational purposes
(Lucke, Dunn, & Christie, 2017). Authors describe the usefulness, appropriateness,
and efficacy of specific ICTs. In addition, they recommend certain ICT tools for
specific pedagogical objectives.

At the same time, the cited publications do not analyse significant changes
in the activity of a teacher when using these ICT tools. There are no grounds for
their division into groups, since a certain ICT tool can be applied in different ways
in different educational situations. Therefore, it is necessary to determine the
theoretical grounds for using the concept of “pedagogical” ICT tools.

ICT tools in the hands of a teacher have evolved from merely a 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. The main purpose of pedagogical ICT tools is to organise and
support the activities of students in the electronic educational environment (both
in the classroom and outside). Pedagogical ICT tools play a special role in the
organisation of out-of-class independent work.

In this paper, we suggest the classification of pedagogical ICT tools based on
the focus of different types of students’ activities organised and facilitated in the
electronic environment:

* ICT tools for presenting and organising learning information acquisition in the
electronic environment;

* ICT tools for organising educational communication in the electronic envi-
ronment; and

* ICT tools for managing educational and cognitive activities in the electronic
environment.
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ICT Tools Application by Russian and Spanish Teachers

Research Methods

An experimental study of the use of ICT tools 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. The research included
several stages.

Firstly, a questionnaire was elaborated. The main objective was to identify
the specific application of the three main groups of ICT tools in the electronic
educational environment by teachers: ICT tools for presenting and organising
learning information acquisition in the electronic environment, ICT tools for
organising educational communication in the electronic environment, and ICT tools
for managing educational and cognitive activities in the electronic environment.
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 faci-
litate students’ activities.

Secondly, 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. The questionnaire passed the
initial validation: it was analysed, and each issue was evaluated and commented
on by Russian and Spanish experts. Some of the issues were modified (content or
style) as recommended by the scientific community.

As we have already noted, the questionnaire comprised three groups of ques-
tions. The first group (ICT tools for presenting and organising learning information
acquisition in the electronic environment) included questions that allowed obtaining
data on several areas:

* an extent to which various ICT tools and electronic equipment are used for
presenting educational information (for example, computers, multimedia pro-
jectors, document cameras, LMS, sites, mobile devices, virtual and augmented
reality interfaces, etc.);

 avariety of electronic content used (linear texts in electronic form, hypertext,
computer presentations, video, audio, interactive digital models, virtual and
augmented reality); and

* a variety of opportunities for learning the content (selecting the necessary
content, choosing the preferred formats of educational content, contextual
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help, automated self-control, the ability to interactively manipulate learning

objects, etc.).

In addition, two questions were proposed that allowed determining the corre-
lation between the e-resources actually used by teachers and the opinion of teachers
about the relevance of these types of e-resources for students. In particular, the
questions named such e-resources as electronic textbooks, text and hypertext
resources of own development, records of own lectures, digital educational objects,
tests, e-resources in foreign-language, open online courses, etc.

The second group of questions (ICT tools for organising educational commu-
nication in the electronic environment) covered several aspects:

 avariety of communication ICT tools use in teaching activities (e-mail, forums,
blogs, social networks, multi-user documents, multi-user virtual environments,
video conferencing facilities, etc.);

* opportunities provided to students for networking and communication (indivi-
dual support, application of knowledge and skills in practice, support of edu-
cational motivation, formation of professional and social competencies, support
of educational self-fulfilment and satisfaction of individual communication
request, etc.); and

* a variety of resources helping organise educational communication on the
web (rules, regulations, conditions of network interaction, problematic issues,
situations, topical issues of discussion, archives of discussions, links to external
resources, etc.).

In addition — as in the first group — two questions were proposed to identify the
correlation between the means of interaction actively used by teachers and students’
demand for these tools (counseling, pair and small group work, discussions, net-
work conferences, online lectures and seminars, etc.).

The third group of questions (ICT tools for managing educational and cognitive
activities in the electronic environment) primarily aimed at identifying an extent
to which various ICT tools are used to manage educational and cognitive activities
in the electronic environment (electronic calendars and organisers, network ques-
tionnaires, criterial rubrics editors, testing programmes, mobile on-line polls,
learning analytics, etc.). Two questions were proposed to identify the correlation
between ICT tools used for managing educational and cognitive activities and the
relevance of these tools for students (plans, graphs, online questionnaires, tests,
online voting, evaluation criteria, ratings, electronic journals of progress and
achievement, electronic portfolio).

Finally, a quantitative and qualitative analysis of the results was carried out
using Google Form tools and Statistical software (statsoft.com). For each variable,
the following parameters were calculated: mean, or average — M, standard error —
SE, standard deviation — SD, and standard error of the mean — SE(M). Of all the
results obtained, we selected only those that have statistically significant diffe-
rences. The quantitative and qualitative analysis of the obtained results shows
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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. Con-
sequently, we see the prevailing directions of ICT tools use.

Research Results
The research sample

The research sample included 65 respondents in total, 19 from Spain and
46 from Russia (Figure 1). The larger part of the respondents were academic
teachers (89%) with a certain teaching experience (92% of the respondents — more
than 5 years), together with the sufficient practice in implementing ICT in their
professional activities (89% — more than 5 years). Consequently, the respondents
can be considered the representatives of the advanced part of the pedagogical
community.

Teaching experience Experience of using ICT

» QP

m <3 years >5years m3-5years = <3years >5years = 3-5years

Professional occupation

= School teacher Academic teacher
Figure 1. The research sample.

Source: Own work.

Some trends in the use of ICT tools by teachers

Russian and Spanish teachers are very active in using multimedia equipment
in their professional activities (92% of Russian and 100% of Spanish colleagues
chose the options “quite often” and “constantly”’). Computer presentations are
in the first place in popularity of all electronic content. Thematic sites are also
popular (they are constantly used by 66% of Russian and 55% of Spanish teachers).
Mobile devices are less popular — 52% of Russian and 50% of Spanish respondents
indicated that they are used very rarely. A similar situation is revealed in the field of
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application of virtual and augmented reality interfaces — 74% of teachers in Russia
and 70% of teachers in Spain almost never use them.

Teachers note the importance of the choice of e-content (variability and di-
versity). These opportunities are actively implemented by 61% of Russian and
70% of Spanish teachers. In addition, the variety of choices of educational content
formats has a value (62% and 75% of Russian and Spanish teachers, respectively,
actively use these opportunities). Motivating resources are used quite actively (54%
and 55%). About a half of teachers actively provide students with the opportunities
for automated self-control (50% and 40% note that they offer these opportunities
very often).

The use of e-mail is equally in demand by all teachers. Cloud documents are
quite in demand (48% and 60%). All interviewed teachers noted that they actively
seek to provide students with a range of opportunities that network communication
has. These are individual communication support, application of knowledge and
skills in practice, joint activities, support of educational motivation, reflexive
position, formation of professional and social competencies, and support of edu-
cational self-realisation and satisfaction of individual communication request.
In this aspect, there are no significant differences between countries; the number
of active teachers in each case exceeds 50-60%.

Also, what is revealed is the direct correlation between the applicability of [CT
tools by teachers in both countries and their assessment of the relevance of these
tools to students (the Pearson correlation coefficient varies within 0.7—0.8). This
result can be explained from two points of view. On the one hand, it may prove
that teachers are well aware of learners’ needs and aspirations. On the other hand,
this may partially indicate the leading, somewhat authoritarian position of teachers
who believe that students need exactly those forms and methods of teaching that
they offer. In any case, this question requires an additional study of students’
preferences. This may be the next step in the continuation of the study.
Differences in the application of ICT tools by Russian and Spanish teachers
ICT tools for presenting and organising learning information acquisition in the
electronic environment

The differences between the two countries are presented in Table 1 and Fi-
gure 2. In relation to ICT tools employed for presenting and organising learning
information acquisition, the most significant differences were revealed in terms of
LMS application, together with “own lectures recordings” and “foreign language
e-resources.” It should be noted that LMS presents the highest rate, due to which
it is a widespread tool in the university educational level area. Spanish teachers
use these tools more intensively because they have more extensive experience in
the implementation of e-learning. Undoubtedly, LMS provides high adaptability to
the user’s demands (teachers), the reports offered to teachers regarding students’
learning progress, their improvements and involvements, and mainly their practices
within this digital scenario. Also, what is remarkable is the possibility to implement
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external resources within the LMS, such as social networks, RSS, video channels,
and other tools that enrich students’ educational experiences and foster learning
but also skills acquisition thanks to multifarious teaching materials and diverse
educational tools, on the basis of the transmedia narrative and the multiliteracies
theories.

Spanish teachers are more actively using LMS, so it can be assumed that they
also apply own lectures recordings based on 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.

Table 1.
Differences in the use of ICT tools for presenting and organising learning informa-
tion acquisition in the electronic environment

LMS Own lectures recordings Fo':"%gclir;ggsage

M N MiSE MtSD M N M+SE MiSD M N M+SE M+SD
Russia 2.78 46 165 024 235 46 158 023 226 46 147 0.22
Spain  4.00 19 120 028 347 19 139 032 332 19 1.67 0.38

Total 314 65 162 020 268 65 160 020 257 65 159 0.20

Source: Own work.

foreign language e-resources

own lectures recordings

LMS

0.00 1.00 2.00 3.00 4.00 5.00

Spain H Russia

Figure 2. The use of ICT tools for presenting and organising learning information
acquisition.

Source: Own work.

ICT tools for organising educational communication in the electronic environment

The differences between the two countries are presented in Table 2 and Figure 3.
We presume that the activity of Spanish teachers in the application of LMS is related
to their preferences in the ICT tools for organising educational communication. ICT
tools that they apply are available in LMS, and they provide rich opportunities for
facilitating communication and interactions. Teachers mainly make use of forums.
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Less intensively, they use online lectures. It is important that most of teachers
provide learners with rules, regulations, and terms of network interactions since it
is a significant condition for an effective mediated communication.

Table 2.
Differences in the use of ICT tools for organising educational communication in
the electronic environment

Rules, regulations, terms
of network interaction

M N M:$SE M¥SD M N M+SE Mt&SD M N M+SE M%SD
Russia 2.63 46 147 022 222 46 155 023 3.02 46 158 0.23
Spain 421 19 118 027 326 19 163 037 416 19 134 0.31
Total 3.09 65 156 019 252 65 163 020 335 65 160 0.20

Forums Online lectures

Source: Own work.

rules, regulations, terms of
network interactions

s
online lectures o —
—

forums

0.00 1.00 2.00 3.00 4.00 5.00

Spain M Russia

Figure 3. The use of ICT tools for educational communication on the web.

Source: Own work.

ICT tools for managing educational and cognitive activities in the electronic envi-
ronment

The differences between the two countries are presented in Table 3 and
Figure 4. In both countries, teachers tend to use ICT tools for organising learning
information acquisition in order to know students’ academic achievements by using
online polls. However, there are some differences in choosing criterial rubrics and
electronic organisers, with different frequency for both tools. In general terms, it
seems to be that Spanish teachers repeatedly use this kind of tools, unlike their
Russian colleagues. We can again logically relate this trend to the usage of LMS
application by Spanish teachers. The latest editions of the most well-known LMS
have wide built-in capabilities for implementing objectives of educational and
cognitive activities management.
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Table 3.
Differences in the use of ICT tools for managing educational and cognitive activities
in the electronic environment

Electronic organisers Criterial rubrics Online polls

M N M+SE MtSD M N M+SE M+SD M N M+SE M+SD
Russia 2.78 46 159 023 204 46 143 021 289 46 162 0.24
Spain 384 19 161 037 342 19 164 038 379 19 151 0.35
Total 309 65 166 021 245 65 161 020 3.15 65 1.63 0.20

Source: Own work.

online POl o —
criterial rubrics o ——

electronic organisers o —

0.00 1.00 2.00 3.00 4.00 5.00

Spain M Russia

Figure 4. The use of ICT tools for managing educational and cognitive activities.

Source: Own work.

Conclusion

The results show the current tendency of teachers from Russia and Spain
regarding the ICT tools use. Teachers take advantage of the electronic content
capabilities — for example, multimedia and interactivity — for fostering motivation.
In addition, they benefit from ICT tools’ efficiency and performance, for instance
while actively implementing automated tests and learning analytics. Moreover,
they use cloud technologies not merely as a tribute to fashion, but for supporting
networking and collaboration. Teachers tend to understand that the main advantage
of ICT tools is an opportunity for a teacher to go beyond in-class interactions
and to provide learners with a certain freedom in educational and cognitive acti-
vities, taking into account the opportunities and specificity of information and
communication behaviour of young people. ICT tools and new activities make it
possible for teachers to create electronic educational environments where learners
not only master the necessary competencies, but also get the opportunity for self-
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realisation, personal development, and professional development. Teachers are
aware of students’ aspirations regarding ICT tools offered; however, the extent of
such awareness still needs further investigation.

E-resources that teachers use influence their communication preferences and
ways to manage teaching and learners’ cognitive activities. For example, the active
use of LMS by Spanish teachers induces the application of available communication
means (e.g., forums, online lectures, etc.) together with the appropriate manage-
ment capabilities (e.g., electronic organisers, criterial rubrics, online polls, etc.).

ICT tools allow implementing the necessary transformations in the activities
of a modern teacher, which are aspects of new professional competencies related
to pedagogical activity in the electronic educational environment. Teachers of
the 21% century should learn how to use different types of pedagogical ICT tools
and design with their help an electronic educational environment for creating
conditions for professional formation, self-education, and self-realisation of the
digital learners. Consequently, in the process of advanced training and education of
teachers today, it is necessary to strengthen the direction of the ICT competencies
development as the basis for effective professional activity in the electronic educa-
tional environment.

A feature of modern ICT tools is their rapid development and renewal. In this
regard, the possibilities of using pedagogical ICT tools are constantly expanding.
Among the current trends, we can name the switch to mobile formats, the expansion
of the augmented and virtual reality, etc. Thus, teachers need to improve ICT
competencies constantly to show professional creativity in the search of effective
methods of educational interaction in the electronic environment.

The results of the conducted survey can help identifying problem areas in
teachers’ ICT competencies. For example, which ICT tools should be learnt, what
educational opportunities in the electronic environment should be paid attention
to, what digital educational resources are needed for this, and how to take into
account students’ preferences? Moreover, the further study directions can include
the overview of the results from the sociocultural prospective, since the countries
participating in the research have significantly different pedagogical and ideolo-
gical backgrounds.
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Rozwoj kompetencji wspolczesnych nauczycieli: analiza narzedzi ICT
dla dzialalno$ci zawodowej w Rosji i Hiszpanii

Streszczenie

Artykut analizuje powigzania migdzy kompetencjami nauczycieli a specyfika wykorzystania na-
rzedzi ICT w dziatalnosci zawodowej. Badanie przeprowadzono w ramach projektu IRNet z udziatem
dwoch uczelni — Panstwowego Uniwersytetu Pedagogicznego Rosji im. A.I. Herzena i Uniwersytetu
Extremadura w Hiszpanii. Wyniki zawieraja przeglad intensywnosci korzystania z r6znych narzg¢dzi
ICT w obu krajach. Ogolnie nauczyciele wykorzystuja mozliwosci tresci elektronicznych do stymulo-
wania motywacji uczniow. Korzystaja z technologii informacyjno-komunikacyjnych dla zwigkszenia
produktywnosci i wykorzystuja technologie chmury w celu wspierania pracy zespotowej studentow.
Nauczyciele hiszpanscy aktywniej korzystaja z niektorych narzedzi ICT. Bardziej intensywnie stosuja
LMS wraz z wlasnymi wyktadami i zasobami elektronicznymi w jezykach obcych. Fora dyskusyjne
i wyktady online intensywnie wspieraja interakcje uczniéw. W rozwigzywaniu problemow zwig-
zanych z zarzadzaniem najbardziej popularne sg organizacja elektroniczna, kategorie kryterialne
i kwestionariusze online. Zasoby elektroniczne, z ktorych korzystaja nauczyciele, w duzej mierze
wyjasniajg ich preferencje komunikacyjne, sposoby zarzadzania uczeniem si¢ i przyczyniaja si¢ do
aktywnos$ci poznawczej uczniow. Podobnie jak w przypadku aktywnego korzystania z LMS, system
elektroniczny zacheca do korzystania z dostgpnych srodkow interakcji (na przyktad foréw, wyktadow
online) oraz z odpowiednich mozliwosci zarzadzania (np. elektronicznej organizacji, kwestionariuszy
online itp.). Wyniki badan pozwolity zidentyfikowaé obszary problemowe w rozwoju kompetencji
nauczycieli ICT.

Stowa kluczowe: narzedzia ICT, kompetencje nauczycieli, dziatalno$¢ dydaktyczna, IRNet
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PasButue KomMnereHINI COBPEMEHHBIX yYUTeJIeii: uccie10BaHue
HUKT-uHcTpyMeHTOB npodeccHoHANBLHOI fesaTeabHOcTH B Poccnu u Mcnanun

AHHOTANUSA

B crartbe paccMmaTpuBaiOTCs CBA3M MEKAY KOMIIETEHIMAMHE TperoaaBaTeneii U crnenudukoit
ucnonb3oBanust UKT-uHCTPYMEHTOB B podeccHoHalbHOM AesTenbHOCTH. MccnenoBanue mpo-
BOIMIIOCH B pamkax npoekTta IRNet ¢ yyactuem nByx yHuBepcutetoB — Poccuiickoro rocynap-
CTBEHHOI'0 nefaroruueckoro ynusepcurera uM. A.W. I'epuena u YHuBepcurera DcTpeManypsl,
Vcnanus. Pesynbrars! qaoT obmiee npeacTaBieHie 00 HHTEHCHBHOCTH MCIOJIB30BAHUS PA3IMIHBIX
WKT-uHCTpYMEHTOB B ABYX CTpaHax. B 1esoM, yauresns HCIoab3yioT BO3MOXKHOCTH JIEKTPOHHOTO
KOHTEHTA A CTUMYIHPOBaHUs MoTHBaMK cTyaeHToB. Oun npumenstoT UKT mis nmoseimenus
MIPON3BOAUTENBEHOCTH U HCTIONB3YIOT 00JauHbIe TEXHOJIOTUH JUIS TIOJIEPKKU COBMECTHOM paboThI



108 Methodological Aspects of E-learning and ICT Literacy Development

cTyneHToB. Vcranckue yuuntens 6oliee akTHBHO HCHOJB3YIOT HeKoTopble HHCTpyMeHThl UKT. OHu
OoJiee MHTEHCUBHO MpuMeHsIoT LMS BMmecTe ¢ 3anucsiMyi COOCTBEHHBIX JICKLIUH U DIEKTPOHHBIMU
pecypcaMy Ha WHOCTPAHHBIX sI3bIKaX. JIJIsl OIIEPIKKY B3aMMOJCHCTBHS CTYJCHTOB HHTEHCHBHO
TIPHMEHSIOT AUCKYCCHOHHBIC ()OPYMBI X OHJIAHH-IeKIUH. J{JIs peleH st 3a1a4 yIpaBIeHUs HanOoee
HOIYJISIPHBIMH SIBIISIIOTCS SIEKTPOHHBIC OpraHai3epbl, KpUTEPHAIbHbIC PYOPHUKH U OHJIAHH-OMIPOCHI.
DIIEKTPOHHBIE PECYPChI, KOTOPBIE HCIIONB3YIOT MPENOaBaTeNH, B 3HAYUTEIBHON CTEEHH 00bSACHSIOT
UX KOMMYHHUKAIIMOHHbIE ITPEIOYTEHUS, CIOCOOBI YIIPABICHHS 00y4EHHEM U CIIOCOOCTBYIOT ITO3HA-
BaTeJILHOM JIeSITeNIbHOCTH yuanuxcsi. Kak B ciydae akTHBHOTO Hcrionb3oBanus LMS, anexrpoHHas
CHCTeMa CTUMYJIUpPYET HPUMEHEHUE JOCTYITHBIX CPEACTB B3aUMOJCHCTBHS (Harpumep, Gopymsl,
OHJIAHH-JIEKIHH), BMECTE C COOTBETCTBYIOIIMMHU BO3MOXXHOCTSIMU YIIPABJICHUS (HAIIpUMep, dJIeK-
TPOHHBIC OPraHU3aTOPbI, KPUTEPUH, OHIAHH-OMPOCHI U T. 11.). PE3YJIbTaThl HCCIEI0BAHMS MO3BOIMIH
BBISIBUTH POOIeMHBIC 00nmacTu B pa3Butun MKT-kommeTeHuii meqaroros.

Knwouessie cioBa: UKT-uHCTpyMEHTHI, KOMIIETEHIIMH NIpENoiaBaTeliell, npernogaBaTesbeKas
nesTeabHOCTh, IRNet
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Desarrollo de competencias docentes: un estudio del uso de las herramientas TIC
en las actividades profesionales en Rusia y Espafia

Resumen

El articulo estudia las relaciones entre las competencias docentes y el uso de las herramientas
TIC en las actividades profesionales. Esta investigacion se llevo a cabo en el marco del proyecto
IRNet con la participacion de dos universidades — Herzen State Pedagogical University of Russia
y la Universidad de Extremadura, Espafia. Los resultados de la encuesta dan una idea general de las
diversas herramientas de TIC que se utilizan intensamente en ambos paises. En general, el profeso-
rado aprovecha las herramientas de contenido digital para fomentar la motivacion de los estudiantes.
Se benefician de la eficiencia de las herramientas TIC, el rendimiento y el uso de tecnologias en la
nube para apoyar el trabajo en red y la colaboracion. El profesorado en Espana parece ser usuarios mas
activos de las herramientas TIC. Estos emplean de manera mas frecuente LMS, junto con grabaciones
propias de conferencias y e-recursos de lenguas extranjeras. Para facilitar la comunicacion con los
estudiantes, utilizan intensivamente foros de debate y conferencias en linea. Para la gestion, los mas
frecuentemente utilizados son las bases de datos, riibricas y encuestas en linea. Los e-recursos que
usa el profesorado con mas asiduidad, traen aparejadas sus preferencias de comunicacion, el modo
en el que administran la ensenanza y facilitan las actividades cognitivas de los alumnos. Como en el
caso del uso activo de LMS, el sistema digital induce a la aplicacion de los medios de comunicacion
disponibles (por ejemplo, foros, conferencias en linea, etc.), junto con otras herramientas de gestion
apropiadas (por ejemplo, bases de datos, rubricas, encuestas en linea, etc.). Los resultados de esta
investigacion pueden ayudar a identificar areas problematicas en la formacion de competencias TIC
del profesorado.

Palabras clave: herramientas TIC, competencias docentes, actividades docentes, IRNet
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Objectives and Content of the Mathematics E-learning
Course Preparing Students for the School-leaving
Exam in Mathematics

Abstract

Information and communication technologies (ICT) can help solve the problems
connected with forming mathematical competencies in students and are used in the
process of teaching mathematics. The first part of the paper presents the theoretical
background of the subject matter, including: the description of mathematical
competencies and their identification at secondary school in Poland, Niemierko’s
taxonomy, the programmed learning theory, and the structure of the system of
education/learning in the e-learning environment. It expresses the preconditions,
expected results, concepts, objectives, hypotheses, and research methods. The
practical part describes the structure of “Mathematics with Moodle,” a system
for individual learning based on the original authorial MatLearn module, and its
graphic representation. A didactic tool is proposed — an e-learning course preparing
students for the school-leaving exam in mathematics and improving students’
mathematical competencies. Its aim is to increase the level of competencies,
especially those which have not been mastered yet. In order to construct study
activities in the course, the programmed learning principles and Niemierko’s
taxonomy were used.

Keywords: information and communication technologies (ICT), key compe-
tencies, mathematical competencies, e-learning, Niemierko’s taxonomy, pro-
grammed learning, MatLearn module, Mathematics with Moodle
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Introduction

Mathematical competence and basic competencies in science and technology
are ranked third in the list of “eight key competences for lifelong learning” (“Key
competences for lifelong learning...,” 2007, p. 3). Key competencies were defined,
developed, and accepted in the document “Recommendation of the European
Parliament and of the Council of 18 December 2006 on key competences for lifelong
learning.” The document says: “Competences are defined here as a combination of
knowledge, skills and attitudes appropriate to the context. Key competences are
those which all individuals need for personal fulfilment and development, active
citizenship, social inclusion and employment” (“Recommendation...,” 2006).

“Recommendation” states eight key competencies:

1) communication in the mother tongue;

2) communication in foreign languages;

3) mathematical competence and basic competences in science and tech-
nology;

4) digital competence;

5) learning to learn;

6) social and civic competences;

7) sense of initiative and entrepreneurship; and

8) cultural awareness and expression (“Recommendation...,” 2006).

Mathematical competence can be found in the currently applicable new ma-
thematics core curriculum in accordance with the Regulation of the Minister of
National Education (in 2012) on the core curriculum for pre-school child develop-
ment and general education in specific types of schools (Journal of Laws 2012,
item 977, p. 245).

An analysis of the Programme for International Student Assessment (PISA)
findings carried out since 2003 shows the results in mathematics in Poland — the
highest number of students is at the average level. It can also be noticed that the
abovementioned results have remained at the same level for the long time, and the
level of mathematical competence of students has not increased. With reference to
Polish graduation exams in mathematics, which are obligatory, a visible decrease of
certain mathematical competencies has been noticed. In order to solve this problem
and increase the level of certain skills and knowledge — in particular those least
mastered by students — we try to improve the process of teaching mathematics
by developing a course for individual learning of mathematics supported by ICT.

After graduating from the primary school, a student continues general educa-
tion at the third and the fourth stage of education. The third stage of education in
Poland is executed in middle schools, whereas the fourth stage of education is
executed in secondary schools. Although they are executed in two different types of
schools, the third and the fourth stage of general education form a coherent whole
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and constitute a basis of education, making it possible to gain varied professional
qualifications and to improve or modify them at a later stage, opening the process
of lifetime education.

In accordance with the Regulation, an important aim of the school at the third
and the fourth stage of education is to prepare students for living in the information
society. Teachers should create favourable conditions for students to gain skills
in searching, ordering, and using information from different sources with the
application of ICT from different subjects. The Regulation also contains teaching
content, that is, detailed requirements concerning mathematics at the fourth stage
of education.

The main purpose of the research is to develop and assess the system for
learning mathematics with the application of ICT, the element of which is
a didactic tool — an e-learning course which contains a teaching module developing
mathematical competence of students. It is enriched with elements of programmed
learning and applies the principle based on the gradual increase of the difficulty
level.

Mathematical competencies are also very important in the context of STEM
education and the future career of young people, whose choices are influenced, on
the one hand, by appropriately directed education at the lower stages of education,
and, on the other hand, by the demand for specialists in the scope of applied studies:
science, technology, engineering, and mathematics.

STEM Education: Background

As Larson (2017) stresses, “STEM education is a focus of many policy makers,
business and industry leaders, philanthropic foundations, and education leaders
because the data indicate there will be accelerated growth in the number of STEM
jobs the economy will generate over the next decade, particularly compared to other
professions (see, for example, STEM 101: Intro to tomorrow’s jobs). Additional
data indicate beginning salaries and salary growth for STEM majors will outpace
those for other majors and careers.”

Escuder and Furner (2012) note that “The President’s Council of Advisors on
Science and Technology (PCAST) released an executive report in November 2010
where specific recommendations to the administration are given to ensure that the
United States is a leader in Science, Technology, Engineering, and Mathematics
(STEM) education in the coming decades. One of the recommendations is to
recruit and train 100,000 new STEM middle and high school teachers over the
next decade that are able to prepare and inspire students and have strong majors in
STEM fields and strong content-specific pedagogical preparation. PCAST regards
teachers as the most important factor in ensuring excellence in STEM education.
Despite the ongoing efforts to promote the use of technology in education (e.g.,
National Council of Teachers of Mathematics [NCTM], 2000; National Educational
Technology Standards for Teachers [NETS.T], 2008), teachers’ ineffective use of
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technology has been reported in the literature. One reason frequently cited is that
teachers are not trained in utilizing technology in the classroom within context”
(Escuder & Furner, 2012, p. 76).

According to Kelley and Knowles (2016), “The global urgency to improve
STEM education may be driven by environmental and social impacts of the twenty-
first century which in turn jeopardizes global security and economic stability.
The complexity of these global factors reach beyond just helping students achieve
high scores in math and science assessments. Friedman (2005) helped illustrate
the complexity of a global society, and educators must help students prepare for
this global shift. In response to these challenges, the USA experienced massive
STEM educational reforms in the last two decades. In practice, STEM educators
lack cohesive understanding of STEM education. Therefore, they could benefit
from a STEM education conceptual framework.”

Other researchers, Schmidt and Fulton (2016) observe in their study that
“The need to prepare students with 21%-century skills through STEM-related
teaching is strong, especially at the elementary level. However, most teacher
education preparation programmes do not focus on STEM education.” Schmidt
and Fulton’s (2016) “findings suggest that while inquiry-based STEM units can be
implemented in existing programmes, creating and testing these prototypes requires
significant effort to meet PSTs’ learning needs, and that iterating designs is essential
to successful implementation” (Schmidt & Fulton, 2016, p. 302).

Returning to Kelley and Knowles (2016), “The process of integrating scien-
ce, technology, engineering, and mathematics in authentic contexts can be as
complex as the global challenges that demand a new generation of STEM experts.
Educational researchers indicate that teachers struggle to make connections across
the STEM disciplines. Consequently, students are often disinterested in science
and math when they learn in an isolated and disjoined manner missing connections
to crosscutting concepts and real-world applications.” The aim of their article is
to “operationalize STEM education key concepts and blend learning theories to
build an integrated STEM education framework to assist in further researching
integrated STEM education framework” (2016). The authors describe one example:
“Teachers and Researchers Advancing Integrated Lessons in STEM (TRAILS)”
(2016) (Smyrnova-Trybulska, Morze, Kommers, Zuziak, & Gladun, 2016).

Methodological Bases and Content of the E-learning Course

The development of the authors’ programme “Matematyka z Moodle” [“Ma-
thematics with Moodle™] is based on the ADDIE model, whose name is an acro-
nym for the English words: analysis, design, development, implementation, and
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evaluation (Clark & Mayer, 2002). The ADDIE model consists of the analysis
phase, the assumptions and conditions, the course design, the course development
component, implementation, and evaluation. Constructing a good e-course, which
runs under the ADDIE model, is an ongoing process. After the evaluation stage,
there is the next stage of analysis, which starts the next phase of work on the course,
and which is aimed at creation of a bug-free, efficient, and user friendly product.

Analysis

The training goals and expected results of our proposed system were defined
(Heba, 2014). Then, surveys intended for 500 students and 500 teachers in secon-
dary schools were performed. The detailed results are described in Heba (2010).
Based on them, the computer software was designed. It was designed to support:

* teaching mathematics as well as technology connected with e-learning, and
+ extending knowledge and mathematical skills that were selected.

An analysis of mathematical competence of secondary school pupils in Poland
was done. The results are presented in Heba (2014). Math tasks for the e-learning
course were chosen according to Niemierko’s taxonomy of educational goals: A,
B, C, and D (Niemierko, 1999).

Design

The system contains the description of objectives and tasks for mastering
mathematical competence for secondary schools in the examination requirement
standards. The schedule, organisational structure, duration, and pace of the pro-
posed learning system were outlined.

The acting subject asks questions about effectiveness of own practice, observes
own actions, assigns a specific meaning to them, makes own conclusions, which
become the source of initiatives, and their effects generate next questions and ideas
addressed to the action. This strategy has all signs of a “never-ending story” with
participation of the researcher of own practice in the leading role. It is illustrated
by the figures below, containing the charts of the procedure of action research.
The results of cognition and action are noticed and assessed in their course, but are
also confronted with the processes and structures in the wide context, in which the
social and educational practice runs. Therefore, it may be stated that this procedure
of disclosure of mechanisms governing the functioning of persons and communities
is a specific type of learning through experiencing (Czerepaniak-Walczak, 2010,
p. 231).

It should be emphasised that the models of the process of research on action —
despite differences between each other in details — have some common features,
namely: sequencing of thinking and acting, and cyclicality of sequences, that is,
the steps of the action in every element and of the elements in the process. In fact,
each of these models is a detailed model of the process prepared by Kurt Lewin
(Czerepaniak-Walczak, 2010).
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“The three stages of the change process determined by Kurt Lewin (unfreeze—
change—freeze) consist of the following phases:

» facing an unknown problem or difficulty, which raises dissatisfaction of the
person or of the group, and, as a result, produces a need for a change of project
— realisation of the problem (unfreeze);

* implementation of the project, diagnosing the changed situation, checking the
effects of new behaviours and actions, application of new measures, organisa-
tional changes, etc. (action—change); and

* evaluation of change implementation; if the evaluation results are satisfactory,
they are introduced into practice on a permanent basis (freeze), and if they
generate new problems, not known so far, new projects are formulated (new
unfreeze); therefore, a new cycle of action and research starts.

Such a structure of the process of action research illustrates its cyclicality.
The first element in the cycle is planning the application of the change factors.
These factors may be: actions of the persons engaged in the process of teaching,
educating, and learning; the used didactic measures; management of the space in
which the educational interactions take place; the forms of time organisation, etc.”
(Czerepaniak-Walczak, 2010, p. 327).

The integrated process of cognition and transformation of own practice is
called — apart from action research — “methodological research,” “practice-based
research,” “practice-oriented research,” or “participating research.” Each of these
names contains information that it is a cognitive procedure used for improvement
of own practice in interaction with a reflection on it through a disclosure of the
mechanisms governing it and its personal interpretation. It allows for dealing with
a specific practical problem experienced in a natural situation. It is a combination
of a research critical and constructive strategy with an empirical and analytical
strategy.

This procedure originates from the Cartesian coup, reversing the order of
contemplation and action in the process of knowledge creation. According to
Hannah Arendt (2000, p. 314), the certainty of knowledge could have been obtained
only after fulfilling two conditions: “firstly, that the knowledge relates to something
done on one’s own [...], and secondly, that this knowledge — due to its nature — can
be checked solely through further doing of something” (Czerepaniak-Walczak,
2010, p. 322).

Knowledge creation has become an element of the process of transformation
of reality. In this situation, both the knowledge of the subject on the object and
the object itself are subject to a change. Human action has acquired a new dimen-
sion. It has become the object of cognition but also its driving force, while the
knowing subject has become the cognised object for themselves as well as the
author of the change in the cognition object. The examples of such an approach
to complementarity of cognition and action, learning and knowledge expansion
are found in philosophy, psychology, and pedagogy of John Dewey, who — apart
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from Lewin — is considered to be the precursor of action research (Czerepaniak-
Walczak, 2010).

The charts and diagrams representing the manner of training content were
developed. A prototype lesson in the e-learning course with the application of
the MatLearn module was created, and it was tested in the experimental group in
order to verify the hypothesis of a potential increase of mathematical competence
in a particular topic. The methods of and conditions for assessing were specified.
Methods of system evaluation and collecting data for analysis and the reporting
were established.

An analysis of objectives, scope of teaching, and activities of a teacher in the
course is followed by the formation of the educational content in the e-learning
environment. It is assumed that the programme corresponds to mathematics in
terms of a subject matter and is constructed according to the following rules:

* introduction: educational objectives, abstracts, contents, references, definitions
of terms, a forum, a registration questionnaire;

 thematic modules: a pre-test (diagnostic test), study materials, a block of tasks,
verification and control of information, creative tasks, interactive commu-
nication — a teacher with students and among students; and

e summary: an exam test, a final questionnaire.

Our “Matematyka z Moodle” system contains:

* documents: a new core curriculum in mathematics, Polish educational pro-
gramme Matematyka z plusem, a guide for graduation examination by the
Central Examination Board;

 an e-learning course preparing for the graduation exam in mathematics with
the authors’ MatLearn module; and

+ auser manual for the students.

After evaluating the system, necessary adjustments were done, and a methodo-
logical guide for the teachers is being prepared. It will include numerous scenarios
of mathematics lessons with the use of our e-learning course “Matematyka
z Moodle.”

A course preparing for the graduation exam contains the following parts:

* introduction to the course;

* eight e-learning units, each of which will contain a maximum of five lessons;

* sets of tasks for the graduation exams from previous years; and

 end of the course.

The e-learning course contains a module forming mathematical competence.
The module is controlled by the if~then—else condition. It verifies whether the
condition placed after ifis fulfilled. If it is, the block of instructions following then
is realised. If this condition is not fulfilled, the block of instructions following else
is realised.



116 Methodological Aspects of E-learning and ICT Literacy Development

Development
The final product — the e-learning course is developed. Study materials,
tasks, GeoGebra applets, and tests are prepared. The MatLearn module is based
on a number of theoretical resources (Bertrand, 1998): behaviourism (Skinner,
1974), constructivism (Piaget, 1977, 1985; Weicker, 2005), as well as Niemierko’s
taxonomy of educational objectives (Hudecova, 2003; Niemierko, 1999) and
Skinner’s programmed learning elements as described in the work by Kapounova
and Pavlicek (2003):
* the principle of small steps;
* the principle of active response;
* the principle of immediate confirmation;
* the principle of self-pacing; and
* the principle of self-evaluation.
Nowadays, computers at school may be used as teaching machines for the
realisation of programmed learning in combination with hypertext and multimedia
in e-learning.

Implementation

Study materials are stored on the Moodle platform, and information on how to
operate the course is given to students and teachers in the form of specific training
sessions. An administrator assists with technical problems, and the teachers help the
students with their problems in mathematics. The training/experiment is managed
according to a schedule planned in the design stage. During the pilot stage, the
functionality of the MatLearn module was tested and contents of Niemierko’s
categories, mathematics tasks, timings of tests, and understanding of tasks were
verified.

Evaluation

At the final stage the operation, form and content of the course was evaluated.
The formal evaluation of the e-learning course follows mainly Kirkpatrick and
Kirkpatrick’s model of training effectiveness (J. Kirkpatrick & K. W. Kirkpatrick,
2009).

Teaching Mathematics Using GeoGebra

Escuder and Furner (2012) note: “The most powerful feature of GeoGebra
is the connection it makes between Geometry, Algebra, Calculus, and Statistics.
GeoGebra is a dynamic geometry system in which you work with points, vectors,
segments, lines, and conic sections. GeoGebra is also a dynamic algebraic system,
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where equations and coordinates can be entered directly. Functions can be defined
algebraically and then changed dynamically afterwards. GeoGebra has a simple
CAS in the background, which has the ability to deal with variables for numbers,
vectors and points, find derivatives and integrals of functions and offers commands
like Root or Extremum” (pp. 77-78). As the authors stress further, “These two
views are characteristic of GeoGebra: an expression in the algebra window
corresponds to an object in the geometry window and vice versa. The spreadsheet
view has been added recently making it possible to enter data in the spreadsheet and
view graphs in the geometry window while maintaining its dynamic characteristic.
Although GeoGebra has been primarily intended for mathematics instruction in
secondary schools, it certainly has uses in Higher Education and even now being
brought down to the elementary levels as well” (Escuder & Furner, 2012, pp. 77—
78). Figure 1 shows the example of the GeoGebra Applets.

File Edit View Options Window Help signin. O

& | oA X B @) O &) [N e =[]
Ll Y Ll et Do v % !
yrares ok
Point i~
3 A=(-3.06,10.22)
3 B =(4.43,16.95)
3 = (6.34,5.08)
3 D=(3.3,1067)
2 E=(111,14.43)
Triangle

4 polyl = 51
Segment
9 a=1208
4 b=10.73
4 ¢=10.07
Line
9 d:9.4x-517y=-2411
9 e:-7.49x-6.73y = -96.58
9 f:-1.91x+11.9y = 120.69
Conic L d
9 g:(x-3.3)7 +(y-10.67)* = 18.9

Input:

Figure 1. GeoGebra Applets.
Source: CopyScreen of the example in GeoGebra Applets.
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Teaching Mathematics Using an E-learning Course

Teaching with the use of the platform is carried out in accordance with
a predetermined schedule and a scheme of the e-learning course. At the beginning,
a student analyses papers concerning the school-leaving exam, which can be found
on the platform’s main page. Afterwards, one proceeds to the actual course, fills out
a public questionnaire, and then is redirected to other parts which can be found in
the introductory part of the course: operating instructions concerning the platform
and course, literature, information on the computer programmes used during the
teaching. Next, one is redirected to the introductory test — a pre-test consisting of
30 closed school-leaving exam tasks. A student continues to the next part regardless
of his or her test results. After one finishes the pre-test, the system redirects one
to the individual e-learning units. Each unit consists of a maximum of 5 classes.

Each class is a multimedia programme which consists of 4 modules at 4 levels
of the categories of taxonomic aims by Niemierko (A, B, C, D), and of the course
structure, which consists of the following:

* knowledge (of the course contents);

 e-tasks (exercises, tasks with the use of the GeoGebra programme);

o Test I, Test II, Test I1I (parts that determine the level of mastering of the learned
skills), which are a part of the e-tasks; and

* a help-teacher module.

All the information, instructions, and directions are forwarded in a written
form. Within the course, a student moves by using hypertext or a button, which
can be preset in the Moodle system.

The first part of each class determines its objectives, introductory requirements,
and problematic issues that will be solved. The knowledge is passed in an in-
teractive manner. The individual modules are divided into screens on which stu-
dents — through the tasks — acquire knowledge and learn to form mathematical
competencies. They can also use the GeoGebra programme.

The second part of the e-tasks consists of tasks which consolidate and form the
acquired knowledge and skills. Each task contains samples of solution, some of
which come with the GeoGebra applets. After a student completes this part (at each
level), he or she proceeds to the third part.

The third part of the class is the module of tests (Test I, Test II, and Test I1I).
The tests provide both students and teachers with feedback on students’ ability to
master knowledge and skills at a particular level of a particular curriculum. In this
part, a student can no longer use the help or return to the already solved tasks.

At the end, there is a help-teacher module, which makes it possible for a student
to become acquainted (on his or her own, or with a teacher’s help) with the solution
of each level’s test, to compare it with his or her own solution, and to consolidate
the knowledge and skills in the tasks that he or she solved incorrectly.
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At the conclusion of the e-learning unit, a student solves homework — a set of
open tasks which is evaluated by a teacher and sent back to a student (and thus
providing feedback) via the Moodle system.

Students’ working with the e-learning units is being evaluated all the time.
Thanks to automatically generated reports, a teacher has a permanent access to
information on how his or her students have dealt with individual mathematical
competencies.
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Figure 2. The structure of the MatLearn module.
Source: Heba, Kapounova, & Smyrnova-Trybulska, 2014b.
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Figure 3. The structure of the e-learning units.
Source: Heba, 2014.

Teachers can use parts of the course in regular mathematics classes and also in
tutoring classes. In the course, students can work independently at home and can
choose their own pace, time, and environment for studying.
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The development of students’ mathematical competencies is measured twice:
by a pre-test taken before the start of the course and by a test taken at the end of
the course. The aim of it is the evaluation of the studying progress of the students
who are preparing for their school-leaving exam. Before the start of the course,
a student tries to solve 5 sets of school-leaving exam tasks from previous years.
To compare their results, a student uses the help-teacher module, which will offer
him or her correct results.

Conclusion

The mathematics authorial course, which contains elements of programmed
learning, was proposed and tested. It is based on Niemierko’s taxonomy of edu-
cational aims and works on the principle based on the gradual increasing of the
difficulty level of the solved tasks. The proposed system is realised as a Moodle
platform e-learning course. It was tested for three areas of mathematics: functions
and their qualities, analytic geometry, and planimetry and stereometry. The mathe-
matical experiment — which took place in the experimental and control groups
— proved that students who used the “Matematyka z Moodle” system for their
preparation for the school-leaving exam improved their competencies in the taught
areas of mathematics. More information about it can be found in Heba, Kapounova,
and Smyrnova-Trybulska (2014a, 2014b, 2014c).

Conclusions obtained in the course of pedagogical experiment have brought
concepts of further development. The plans are:

» completing a methodological guide for teachers after evaluating the proposed
learning system by mathematics and ICT examiners, and an examiner from the
Central Examination Board;

» conducting long-term studies of a complete e-learning course (8 thematic
modules) at upper secondary school in a larger group of students from several
voivodships;

* developing a system for individual mathematics instructional systems —
“Moodle Math” — throughout the core and extended learning cycles;

 conducting an analysis of the learning path of the pupil on the Moodle platform;

» adapting the MatLearn course to video conferencing capabilities (Skype,
Clickmeeting, etc.);

* adapting the MatLearn course to mobile applications;

 adapting the MatLearn course to other free platforms such as eFront used in
Polish schools;

 adapting the projected system to other subjects in Polish post-gymnasium
schools; and
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 conducting similar studies for other subjects and other types of post-gymna-
siums.
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Agnieszka Heba, Eugenia Smyrnova-Trybulska, Jana Kapounova

Cele i zawarto$¢ matematycznego kursu e-learningowego
przygotowujacego uczniéw do egzaminu maturalnego z matematyki

Streszczenie

Technologie informatyczne (technologie ICT) moga pomoc w rozwigzaniu problemu zwigza-
nego z ksztattowaniem kompetencji matematycznych u uczniow i s3 wykorzystywane w procesie
nauczania matematyki. Pierwsza cze$¢ niniejszego artykutu przedstawia teoretyczne tto tej tematyki,
m.in. opis kompetencji matematycznych i ich identyfikacj¢ w szkole ponadgimnazjalnej w Polsce,
taksonomi¢ Niemierki, teori¢ nauczania programowanego i strukture systemu edukacji/nauczania
w srodowisku e-learningowym. Okresla ona warunki wstepne, oczekiwane wyniki, koncepcje, cele,
hipotezy 1 metody badawcze. Czg$¢ praktyczna opisuje struktur¢ systemu nauczania indywidual-
nego, ,,Matematyke z Moodle”, opartg na autorskim module MatLearn, oraz jego forme¢ graficzng.
Zaproponowane zostato narz¢dzie dydaktyczne — kurs e-learningowy przygotowujacy uczniow do
egzaminu maturalnego z matematyki i podnoszacy kompetencje matematyczne uczniow. Jego celem
jest podwyzszenie poziomu kompetencji, w szczegdlnosci tych, ktore nie zostaty jeszcze opanowa-
ne. W celu zbudowania czynno$ci edukacyjnych w ramach kursu wykorzystano zasady nauczania
programowanego i taksonomi¢ Niemierki.

Stowa kluczowe: technologie teleinformatyczne (ICT), kluczowe kompetencje, kompetencje
matematyczne, e-learning, taksonomia Niemierki, programowane nauczanie, modut MatLearn,
Matematyka z Moodle

Agnieszka Heba, Eugenia Smyrnova-Trybulska, Jana Kapounova

He.]'lﬂ U Co/iepKaHUue JJICEKTPOHHOI'O y‘l86HOF0 Kypca MartemMaTuka 1Jisl HOATOTOBKH
YJamuxcsd K BBITYCKHBIM JK3aMeHaM 10 MaTeMaTUKe B LIIKO0JIe

Anotanusg

Wndopmaronnsie 1 koMMyHHKannoHHbIe TexHonoruu (MKT) MoryT momous pemuTs Ipo-
6reMbl B mporecce oOydeHust MateMarnke. IlepBas yacTh cTaTbu MPEACTABISET TEOPETUUECKUE
OCHOBBI, B YACTHOCTH: OMHCAaHNE MAaTEMATHIECKUX KOMIIETEHIINH 1 UX UIeHTH(UKALINIO B CTapiIeit
wikosie B [Tonbine, Takconomuio Hemepko, TEOpHIO MPOrpaMMHPOBAHHOIO OOYUCHUSI B CTPYKTYPY
crcTeMbl 00pa3oBaHus / 00y4eHHs B SIEKTPOHHON cpezie 00yueHus. OnicaHbl PEITOChIUTKH, 0XKH-
JlaeMbIe PE3yJIbTaThl, KOHLENLUY, LIeJIX, TUIIOTEe3bl U METOAb!I UccienoBanus. IlpakTudeckas 4acTbh
OIUCHIBACT CTPYKTYPY CHCTEMBI ISl HHAUBHAYaTbHOTO 00ydeHust MaTeMaTnku ¢ Moodle Ha ocHOBE
OpPUTHHAJIBHOTO aBTOPCKOro Moayist MatLearn u ero rpadgudeckoe mpeactasnenue. beut npeioxex
JMJAKTHYECKUH NHCTPYMEHT - AEKTPOHHBIN KypC MOATOTOBKH YYAIHXCsl K BBITYCKHBIM SK3aMeHaM
10 MaTE€MAaTUKE U COBEPLICHCTBOBAHUE MATEMATUYCCKUX KOMHeTeHuHﬁ. Ero IICJIb COCTOUT B TOM,
9YTOOBI OBBICUTH YPOBEHb KOMIIETCHIIN, 0COOEHHO TeX, KOTOpPbIE ellie He ObUIN OCBOCHBI. 11 1mo-
CTPOEHUSI UCCIIEI0BATEIbCKOM JEATENBHOCTH B IIPOLIECcCe, ObLIN HCIIOIb30BaHbI 3aIIpOrPaMMHUPOBAH-
HBIe IPUHIUITE 00y4eHHs 1 TakcoHoMust Hemepxko.



124 Methodological Aspects of E-learning and ICT Literacy Development

KnrmodyeBbie c¢i0Ba: MHGOPMALMOHHBIE 1 KOMMYHHKanoHHbIe TexHoioruu (MKT), kiroueBbie
KOMIIETEHIINU, MaTeMaTHYeCKHe KOMIIETeHIIHH, MIEKTPOHHOE 00yueHne, TakcoHoMusi Hemepko,
IIporpaMMHpOBaHHOE 00ydeHue, Moxyiib MatLearn, Maremaruka ¢ Moodle

Agnieszka Heba, Eugenia Smyrnova-Trybulska, Jana Kapounova

Objetivos y contenido del curso e-learning de matematicas de preparacion
de los estudiantes para el examen final de la escuela de matematicas

Resumen

Las tecnologias de la informacion y la comunicacion (TIC) pueden ayudar a resolver problemas
y por ello se utilizan en el proceso de enseflanza de las matematicas. La primera parte del trabajo
presenta los antecedentes tedricos de estos aspectos, entre otros: la descripcion de las competencias
matematicas y su identificacion en la escuela superior de Polonia, la taxonomia de Niemierko, la
teoria del aprendizaje programado y la estructura del sistema de educacion / aprendizaje en entornos
de e-learning. Expresa las condiciones previas, resultados esperados, conceptos, objetivos, hipotesis
y métodos de investigacion. La parte practica describe la estructura del sistema para el aprendizaje
individual de las matematicas en Moodle basado en el modulo MatLearn original del propio autor y su
representacion grafica. Se propone una herramienta didactica - un curso e-learning de preparacion
de los estudiantes para el examen de graduacion de matematicas y de mejora de las competencias
matematicas de los estudiantes. Su objetivo es aumentar el nivel en las competencias, especialmente
en aquellas que atn no han sido dominadas. Para elaborar las actividades de estudio del curso, se han
utilizado los principios de aprendizaje programado y la taxonomia de Niemierko.

Palabras clave: tecnologias de la informacion y la comunicacion (TIC), competencias clave,
competencias matematicas, e-learning, taxonomia de Niemierko, aprendizaje programado, médulo
MatLearn, matematicas con Moodle
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Abstract

This article, prepared by an international team of researchers from different
scientific areas connected with ICT, e-learning, pedagogy, and other related dis-
ciplines, focuses on the objectives and some results of the international project
IRNet. In particular, the article describes research tools, methods, and a proce-
dure of the Work Package 5 (WP5), that is, objectives, tasks, deliverables, and
implementation of research trips in the context of the next stages and Work Pack-
ages of IRNet project — International Research Network.
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Introduction

The objectives of the Work Package 5 (WP5) are: to develop, to theoretically
justify, and to experimentally verify the basic concept of shaping the location
of ICT teachers’ competencies in the use of information and communication
technologies and remote forms of teaching in their professional activities, as well
as the basic components of a computer-oriented system of methodical preparation
of contemporary specialists (in particularly future and active teachers) to use
ICT and distance forms of teaching in the educational process and intercultural
competencies. To specify, the aims are to develop the content, forms, methods,
technologies, but also to define and to test a computer-oriented methodical and
theoretical scientific system for development of competencies.

Description of Activities

The content, forms, methods, and technologies have been developed. A com-
puter-oriented methodical and theoretical scientific system for competencies de-
velopment has been defined and tested. It includes:

» psychological and pedagogical aspects;

* organisational and methodical security curriculum;

* implementation of the social contract in such educational requirements for
training future and in-service teachers;

* protection of the learning process of computerisation measures;

» information, methodological, and technical support of the school and the
cognitive activity of in-service and future teachers and other specialists with
extensive use of distance forms of learning, based on Internet technologies; and

 adequate information on competencies components including e-learning and
intercultural competencies.

Teaching and learning methodology and knowledge transfer process have been
subjects of a series of debates. General aspects and details of the methodological
approach have been discussed.

Main Topics and Objectives
Main topics are:
» general environment of theories and methodologies of online teaching and
learning,
* self-learning approaches and techniques, and
* learning styles and teaching process.
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Objectives and teaching taxonomies are:

* teaching methods,

+ face-to-face pedagogical techniques versus distance techniques,

 teaching models,

» pedagogic management of the project,

 planning and coordination of courses,

» personal and institutional ICT plans,

* methodology and techniques of e-learning,

* methodology of producing e-content, and

* evaluation of the teacher’s skills necessary to work in an ICT environment.

IRNet researchers conducted analyses of some methodological aspects of

developing MOOC:s, such as microlearning, subscription learning, peer assessment
as well as presenting and analysing the research outcomes, research results of
a survey conducted among students of several countries within the framework of
the European Union project IRNet (www.irnet.us.edu.pl), limitations and future
research. A draft version of the MOOC “ICT-tools in e-learning” (http://el.us.edu.
pl/irnet) was elaborated. It includes 10 topics: e-learning in higher education; ICT
tools for presentation of multimedia content and tools for making didactic videos;
tools for adaptive learning, learning styles; tools for mind maps and infographics
knowledge; gamification in education; ICT tools for collaboration; tools for for-
mative assessment and control; Digital Storytelling; ICT tools for developing
intercultural competences; and social presence in online tutoring.

Tasks
Task 5.1. Defining some most important skills of the contemporary specialist
course profile.

Some most important skills of the contemporary specialist course profile were
identified and published in:

1) Nagiyova, I. (2016). Constructivism in teaching of basic computer skills.
In K. Kostolanyova (Ed.), Proceedings from Information and Communication
Technology in Education (ICTE-2016), 17" Annual Conference (pp. 124-132).
Ostrava: University of Ostrava. Retrieved from https://konference.osu.cz/icte
/dokumenty/2016/proceedings ICTE2016.pdf.

2) Noskova, T., Pavlova, T., & Yakovleva, O. (2016). Social media: New educa-
tional practices and competences. In Proceedings from Applied Linguistics in
Science and Education, 24-26 November 2016 (pp. 310-315). Saint-Peters-
burg: HSPU.

3) Smyrnova-Trybulska, E. (Ed.). (2016). E-learning methodology — Implemen-
tation and evaluation, Scientific Monograph, Vol. 8. Katowice-Cieszyn: Studio
Noa for University of Silesia.
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Task 5.2. Identification and theoretical justification of the principles, forms, and
methods of the effective use of the ICT and remote forms of teaching in the
education in higher pedagogical educational institutions.

The theoretical justification of the principles, forms, and methods of the
effective use of the ICT and remote forms of teaching in the education in higher
pedagogical educational institutions has been identified and published in a series
of articles and books:

1) Turcani, M., Balogh, Z., Munk, M., & Benko, L. (Eds.). (2016). Proceedings
from DIVAI 2016 — Distance Learning in Applied Informatics. 11™ International
Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016. Constantine the Philosopher University in Nitra, Faculty of Natural
Sciences, Department of Informatics. Nitra: Wolters Kluwer.

2) Smyrnova-Trybulska, E. (Ed.). (2016). E-learning methodology — Implemen-
tation and evaluation, Scientific Monograph, Vol. 8. Katowice-Cieszyn: Studio
Noa for University of Silesia.

3) Morze, N. (2016). Open educational e-environment of modern university.
Introduction. In N. Morze (Ed.), Open educational e-environment of modern
university (2) (pp. 7-10). Kiev: Borys Grinchenko Kiev University. Retrieved
from http://openedu.kubg.edu.ua/journal/index.php/openedu/issue/view/2
/showToc#.V-y1IDUudZc.

4) Morze, N. & Vorotnikova, . (2016). Monens IKT xoMIeTeHTHOCTI BUHTEIIB.
Journal ScienceRise: Pedagogical Education, 10(6), 4-9.

Aims of the practical implementation of WP5 have been elaborated:

* development verified in empirical research of the e-learning course MOOC
“ICT-tools for e-learning,” the improving efficiency of the educational pro-
cess-oriented development of ICT and e-learning competencies, and other
components of the system such as content, means, methods, forms of teaching,
and so on;

» development of the curriculum of an MA course, the international specialisation
and start in the frame of the Erasmus Mundus programme.

Differentiation of the aims:

1.1. Global (general) aims

1.2. Detail (specific) aims
Planned development of:

2.1. Knowledge

2.2. Skills

2.3. Social competencies

Planned development of competencies of the 21* century:
3.1. Specific competencies
3.2. Key competencies
3.3. Soft competencies
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There has been elaborated a draft learning system conception. The content
includes:

1) MOOC “ICT-tools for e-learning” (10 modules) — two versions:

* 1% level, core version (videos, tests);

« 2" Jevel, advanced version, full course (includes: videos, tests, forum, tasks,
projects, other activities).

2) MA course “E-learning in cultural diversity” (curriculum).

Additional contents are:

 postgraduate studies;

* teacher training courses;

* international and native distance learning courses; and

* monographs, scripts, publications, other.

Task 5.3. Development of a computer-oriented methodological and theoretical
scientific system for training contemporary specialists.

A computer-oriented methodological and theoretical scientific system for
training contemporary specialists has been developed and published in:

1) Smymova-Trybulska, E. (Ed.). (2016). E-learning methodology — Implementa-
tion and evaluation, Scientific Monograph, Vol. 8. Katowice-Cieszyn: Studio
Noa for University of Silesia.

2) Morze, N. (Ed.). (2016). Open educational e-environment of modern university
(2). Kiev: Borys Grinchenko Kiev University. Retrieved from http://openedu.
kubg.edu.ua/journal/index.php/openedu/issue/view/2/showToc#.V-y11DUu
dZc.

3) Kostolanyova, K. (Ed.). (2016). Proceedings from Information and Communi-
cation Technology in Education (ICTE-2016), 17" Annual Conference. Ostrava:
University of Ostrava. Retrieved from https://konference.osu.cz/icte/dokumen
ty/2016/proceedings ICTE2016.pdf.

4) Turcani, M., Balogh, Z., Munk, M., & Benko, L. (Eds.). (2016). Proceedings
from DIVAI 2016 — Distance Learning in Applied Informatics. 11" International
Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016. Constantine the Philosopher University in Nitra, Faculty of Natural
Sciences, Department of Informatics. Nitra: Wolters Kluwer.

For more information, see the Theoretical and Methodological Bases section.
Task 5.4. Development of theoretical-methodological, psychological, pedagogical,
and methodological foundations of distance learning science based on Internet
technologies.

The theoretical-methodological, psychological, pedagogical, and methodo-
logical foundations of distance learning science based on Internet technologies
have been developed and published in:

1) Smyrnova-Trybulska, E. (Ed.). (2016). E-learning methodology — Implementa-
tion and evaluation, Scientific Monograph, Vol. 8. Katowice-Cieszyn: Studio
Noa for University of Silesia.
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2) Morze, N. (Ed.). (2016). Open educational e-environment of modern university
(2). Kiev: Borys Grinchenko Kiev University. Retrieved from http://openedu.
kubg.edu.ua/journal/index.php/openedu/issue/view/2/showToc#.V-y1IDUu
dZec.

3) Kostolanyova, K. (Ed.). (2016). Proceedings from Information and Communi-
cation Technology in Education (ICTE-2016), 17" Annual Conference. Ostrava:
University of Ostrava. Retrieved from https://konference.osu.cz/icte/dokumen
ty/2016/proceedings ICTE2016.pdf.

4) Turcani, M., Balogh, Z., Munk, M., & Benko, L. (Eds.). (2016). Proceedings
from DIVAI 2016 — Distance Learning in Applied Informatics. 11" International
Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016. Constantine the Philosopher University in Nitra, Faculty of Natural
Sciences, Department of Informatics. Nitra: Wolters Kluwer.

Task 5.5. Dissemination of the research results: lectures, seminars, other activities.

During the implementation of WP5 more than 100 lectures and presentations
have been organised, conducted, and presented. Presentations of IRNet research-
ers with description are attached in Annex 2 and uploaded to Participants Portal
EC with the main project periodical report. All information about the dissemina-
tion is available on the project’s website (www.irnet.us.edu.pl, http://www.
irnet.us.edu.pl/dissemination) and on Facebook (https://www.facebook.com
/IRNet-1669593856645370/).

Task 5.6. Project events: conferences, workshops, and roundtables.

During the implementation of WP5 more than 50 project events have been

organised and realised: 7 international scientific conferences, more than 25 work-
shops and seminars, more than 20 roundtable debates, and other activities. The pre-
sentation of IRNet researchers description is attached in Annex 2 and uploaded to
Participants Portal EC with the main project periodical report.
Task 5.7. Account identifying and characterising organisational forms, models,
distance learning and remote types of courses, case-technologies, social media,
Web 2.0 and Web 3.0. Massive Open Online Courses, virtual classroom, Internet-
courses and selected IT tools tested during WP4, such as LMS (Learning Ma-
nagement Systems), CMS (Contents Management Systems), VSCR (Virtual Syn-
chronous Classrooms), SSA (Screen Share Applications), CSA (Contents Sharing
Application), cloud computing environment, virtual campus, and virtual learning
environment.

1) Delicado Puerto, G., Arias Masa, J., Alonso Diaz, L., Yuste Tosina, R., Gutiér-
rez Esteban, P., & Cubo Delgado, S. (2016). Synchronous Virtual Classrooms
in problem-based learning to mentor and monitor students in higher education.
In New Educational Strategies in Modern Information Space. E-learning
Methodology Proceedings (Scientific papers) (pp.10—14). Saint-Petersburg:
HSPU.



Report on the Implementation of Work Package 5 “Pilot Methodology Development”... 133

2) Capay, M., Drlik, M., Svec, P., Tomanov4, J., Romaniukha, M., & Sorokina,
L. (2016). Attitudes and expectations on virtual environments of the universi-
ties. In M. Tur¢éni, Z. Balogh, M. Munk, & L. Benko, (Eds.), Proceedings from
DIVAI 2016 — Distance Learning in Applied Informatics. 11™ International
Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016 (pp. 273-285). Constantine the Philosopher University in Nitra, Faculty
of Natural Sciences, Department of Informatics. Nitra: Wolters Kluwer.

3) Buinytska, O. (2016). E-education content management. In E. Smyrnova-
Trybulska, (Ed.), E-learning methodology — Implementation and evaluation,
Scientific Monograph, Vol. 8 (pp. 451-466). Katowice-Cieszyn: Studio Noa
for University of Silesia.

4) Smyrnova-Trybulska, E. (Ed.). (2016). E-learning methodology — Implementa-
tion and evaluation, Scientific Monograph, Vol. 8. Katowice-Cieszyn: Studio
Noa for University of Silesia.

Task 5.8. Pedagogical and Technological Aspects Using Virtual Classrooms —
videoconference conducted by UEx (Spain).

A videoconference Pedagogical and Technological Aspects Using Virtual
Classrooms was organised and conducted by prof. Laura Alonso and prof.
Prudencia Esteban from UEx (Spain) in September 2016 with the participation
of IRNet researchers from Spain, Russia, Poland, Portugal, Ukraine, Slovakia,
Australia, and the Netherlands in presence and remote mode via Adobe Connect
(virtual room URL address: http://uex.adobeconnect.com/irnet).

Task 5.9. Workshop and e-round table debate in LU (Portugal).

On 2 February 2016, an international scientific seminar, workshop, and e-round
table debate, Preparing to be a blended teacher in the 21* century, took place in
Lusiada Lisbone University, Portugal with the participation of near 35 participants
from different countries, in particular researchers from Poland, Spain, Ukraine,
Russia, and Portugal.

Task 5.10. Meeting and workshop in UT (the Netherlands).

The meeting was held on 23 November 2017 at the Curtin University. Prof. Piet
Kommers from UT, NL conducted a seminar and workshop on MOOC:s in educa-
tion. Additionally, a round table debate was held with the participation of research-
ers from UT, NL, US, PL, OU, CZ, CU, and AU at the Curtin University, AU.
Task 5.11. E-learning Methodology conference and workshop in HSPU (Russia).

On 13 April 2016, an international scientific conference New Educational
Strategies in the Contemporary Information Environment: E-learning Methodology
took place, organised by HSPU, SPB, Russia. There were more than 40 participants
from different countries (Spain, Poland, Russia, Slovakia, Australia, and other).
Participation in plenary sessions, thematic conference sessions, and round table
debates was possible. As a result, a book was published: New Educational Strate-
gies in Modern Information Space. E-Learning Methodology Proceedings (Scienti-
fic papers). (2016). Saint-Petersburg: HSPU. The book included the best articles,
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elaborated by conference participants, in particular 4 IRNet papers with some pro-
ject results (more details in Annex 1 “IRNet Publications” at Participants Portal EC).
Task 5.12. DIVAI 2016 conference, UKF (Slovakia).

On 24 May 2016, there was an international scientific conference DIVAI
2016 (Distance Learning in Applied Informatics) in UKF (Slovakia) with the
participation of more than 80 participants from different countries. A book was
published: Turc¢ani, M., Balogh, Z., Munk, M., & Benko, L. (Eds.). (2016). Procee-
dings from DIVAI 2016 — Distance Learning in Applied Informatics. 11" Interna-
tional Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016. Constantine the Philosopher University in Nitra, Faculty of Natural Sciences,
Department of Informatics. Nitra: Wolters Kluwer. It included the best articles,
elaborated by conference participants, in particular 5 IRNet papers with project
results (more details in Annex 1 “IRNet Publications” at Participants Portal EC).
Task 5.13. The skills of scientific communication among faculty using repositories,
wiki technology, e-libraries conference, DSTU (BGKU) (Ukraine).

On 9 September 2016 — Open Educational E-environment of the Modern
University (The skills of scientific communication among faculty using repositories,
wiki technology, e-libraries) (http://openedu.kubg.edu.ua/) was held at the Borys
Grinchenko Kyiv University (BGKU) (Ukraine). Conference objectives were:
trends and strategies of the open educational resources development, formation
of the university’s open educational e-environment as a factor of increasing the
quality of education, problems and prospects of interaction of the subjects in the
open educational environment in the process of professional training, blended and
distance learning as a way of access to quality education, and lifelong learning
— the process and the motivation to use open educational resources. A book was
published: Morze, N. (Ed.). (2016). Open educational e-environment of modern
university (2). Kiev: Borys Grinchenko Kiev University. Retrieved from http://
openedu.kubg.edu.ua/journal/index.php/openedu/issue/view/2/showToc#.
V-y1IDUudZc. It includes the best articles, elaborated by conference participants,
in particular 10 IRNet papers with project results (more details in Annex 1 “IRNet
Publications™).

Deliverables

During the period, a number of deliverables were achieved for the WP5.
D 5.1. Month 28 — E-learning methodology — scientific monograph; New Educatio-
nal Strategies in Modern Information Space. E-Learning Methodology Proceedings
(Scientific papers) (HSPU and all researchers).
D 5.2. Month 29 — Publications in DIVAI 2016 — Distance Learning in Applied
Informatics. 11™ International Scientific Conference on Distance Learning in
Applied Informatics Conference Proceedings (UKF, Slovakia).
D 5.3. Month 31 — Elaboration of new methods of research and diagnostics.
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As a product of modern telecommunication technology-based systems, e-learn-
ing turns out to be an efficient tool for bridging the distance gap on the Internet.
In fact, e-learning is not a remote learning tool; it is a tool for overcoming the
distance gap as such. That is why distance learning and e-learning are not to
be included into one category. The distance gap is completely bridged for the
parties involved in an e-learning session within the framework of instructors-
to-students and students-to-students interactions. If a rationalised approach to
e-learning is used, reasonable managers of “state-of-the-art” universities do not
use a traditional break-up scheme in their descriptions of learning modes (face-to-
face and correspondence courses). They speak about various forms of integrated
learning. This mode includes the face-to-face mode used in combination with
modern ICT, and this is what transfers the learning process into the virtual reality.

Knowledge Management — both of data, information to gain knowledge, and

then competence — Theory and Practice. WP5 groundwork methodological frame-
work is the ADDIE model.
D 5.4. Month 31 — Developing pilot methodology of enhancing ICT and e-learning
competencies, as well as intercultural awareness by means of Internet technologies:
LCMS systems (Moodle), Massive Open Online Courses, virtual classroom techno-
logy, social media, other selected Web 2.0 and Web 3.0. Technology, and other
technologies.

A pilot questionnaire was derived and implemented for the diagnostics of the
open course means most efficient to cater to the e-learning expectations of con-
sortium universities. Some results have been published in:

1) Smyrnova-Trybulska, E., Ogrodzka-Mazur, E., Szafranska-Gajdzica, A., Mo-
rze, N., Makhachashvili, R., Noskova, T., Pavlova, T., Yakovleva, O., Issa,
Tomayess, & Issa, Theodora. (2016). MOOCs — Theoretical and practical
aspects: Comparison of selected research results: Poland, Russia, Ukraine,
and Australia. In P. Kommers, Tomayess Issa, Theodora Issa, E. McKay,
& P. Isaias (Eds.), Proceedings from the /nternational Conferences on Internet
Technologies & Society 2016 (ITS 2016), Educational Technologies 2016
(ICEduTech 2016), and Sustainability, Technology and Education 2016 (STE
2016), Melbourne, 6—8 December, 2016 (pp. 107-114). IADIS.

2) Smyrnova-Trybulska, E. (2016). Selected aspects of effective use of didactic
videos and MOOC:s in education. In New Educational Strategies in Modern
Information Space. E-Learning Methodology Proceedings (Scientific papers)
(pp. 15-26). Saint Petersburg: HSPU.

Based on the questionnaire results, a pilot methodology and roadmap of MOOC
on ICTEL was derived:

+ asample MOOC description on “Collaboration and ICT instruments in blended
learning environment” and

* ICT tools for e-learning and blended learning environment.
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Massive open online courses (MOOC) are called the greatest revolution in
education since the emergence of the printed book. Hundreds of leading universities
create their own massive online courses, and the most popular MOOCs gather
an audience of over 1 million listeners. Massive online courses as an extremely
effective tool used to disseminate knowledge are used by the most authoritative
international organisations such as the International Monetary Fund and Amnesty
International, as well as leading global companies including Google and Microsoft.

Not only students need to master collaboration as the market demands of
the professional the skills of teamwork, effective co-work. This course will help
one understand all the nuances of the format features of cooperation in teaching
students using ICT tools, understand whether one needs to study all existing ICT
tools for cooperation and collaboration, and provide step by step instructions on
how to use ICT tools in a quality online course on the possibility of further use
in blended learning offered to students. IRNet researchers also consider the best
evidence-based teaching practice and learn to integrate massive online courses in
the educational process offline.

D 5.5. Month 32 — Pre-trip schedules and post-trip reports outlining the second-
ments-related activities. Pre-trip schedules and post-trip reports outlining the
secondments-related activities are presented in second part of this report.

D 5.6. Month 32 — Pedagogical and technological aspects using Virtual Classrooms
— a publication in the scientific international journal IJIWBC. Theses in VU2016.

The article Pedagogical and technological aspects using Virtual Classrooms
has been prepared for publication in the International Journal of Web Based
Communities (IJWBC) and submitted via an online system of Inderscience pu-
blishing house. Theses in VU2016 have been published as an article in the scientific
journal: Smyrnova-Trybulska, E. & Morze, N. (2016). From programmed teaching
to constructivism and personally-oriented approach to e-learning. EduAdkcja.
Magazyn edukacji elektronicznej, 2(12), 15-28. The publication in the electronic
scientific journal EduAdkcja was conducted by the organisers of VU conference:
OKNO, PTNEI, Warsaw University of Technology, Poland.

D 5.7. Month 32 — Interim reports.

Interim reports, which include most important research results of WP5, have
been prepared and uploaded to RRR. The work was coordinated by prof. Nataliia
Morze, BGKU team (Ukraine).

Milestones (Month 32)

The decision was made, after previous evaluation, on the implementation
of the developed pilot methodology. IRNet researchers conducted analyses of
some methodological aspects of developing MOOC:s, such as microlearning,
subscription learning, peer assessment as well as presenting and analysing the
research outcomes, research results of a survey conducted among students of several
countries within the framework of the European Union project IRNet (www.irnet.
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us.edu.pl), limitations, and future research. A draft version of the MOOC “ICT-
tools in e-learning” (http://el.us.edu.pl/irnet) was elaborated. It includes 10 topics:
e-learning in higher education; ICT tools for presentation of multimedia content and
tools for making didactic videos; tools for adaptive learning, learning styles; tools
for mind maps and infographics knowledge; gamification in education; ICT tools
for collaboration; tools for formative assessment and control; Digital Storytelling;
ICT tools for developing intercultural competences; and social presence in online
tutoring. The work on developing and improving MOOCs “ICT-tools in e-learning”
was continued. Focus groups (approx. 10 students) from every partner country
participated in this course; the results were comprehensively and deeply analysed.
The surveys, filled by students and participants of the pilot version of the MOOC,
confirmed generally a positive assessment of the course, stressed rich contents, a lot
of videos and other multimedia materials, and contemporary topics. Simultaneously
there are a number of suggestions, recommendations, proposals from side learners,
such as adding subtitles in native languages and reducing the duration of videos
to 10 minutes.

Reports were published on the Project website (www.irnet.us.edu.pl), in the
conference proceedings, and in the scientific magazine approved by peer review.
In addition the reportages about project activities and events were published on the
social portals: https://www.facebook.com/IRNet-1669593856645370/ and https://
twitter.com/irnet_project.

Transfer of Knowledge and Training Activities (Workshops)

The secondments provided the IRNet researchers with the opportunity to
acquire new skills and experience, and learn about different working practices
related to the development of new tools and methods of work in the field of
ICT instruments, e-learning, and intercultural competencies, as well as to enable
researchers to be more effective in the work in their own departments. In particular,
the secondments provided the following support and knowledge to the project and
future research opportunities:

« analysis of the methodological background and main approaches of conducting
international investigations on ICT, e-learning, and intercultural competencies
in order to work out a system of measuring instruments appropriate for the
research at the international level;

 analysis and evaluation of the level of ICT, e-learning, and intercultural de-
velopments in every participating country applying the system of measuring
instruments approved; and

» comparison of the results obtained and drawing the conclusion about the
existing barriers in ICT, e-learning, and intercultural competencies, taking into
consideration descriptions of the national specifics of legal, human, social,
ethical, and technological factors of their implementation.
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A detailed description of the transfer of knowledge and training activities
during secondments is given below.

1) Secondment of DSTU, BGKU, HSPU to LU (January—February 2016)

The transfer of knowledge activities during the secondment was focused on:

» Discussing with colleagues from US, BGKU, LU the prospects of creating
a new training course in a distance form; there are several options: creating
a course for master degree students or creating a course for postgraduate
students; the didactic videos, created within WP4, can form the basis for the
course;

* Participation in the Project Seminar “Are you prepared to be a teacher in the
21 century?” with a keynote speaker, prof. Pedro Veiga, Lisbon University.
The main ideas were connected with his experience as the vice-rector of the
Lisbon University. Prof. Eugenia Smyrnova-Trybulska presented a report
about the IRNet project’s current state, main outcomes, and prospects. Prof.
Antonio dos Reis presented a report about WP4 of the IRNet project. The main
focus was on didactic videos. Round table debates included several topics:
presentation of contents live and video on demand, LMS and social network in
education, presence and online tutoring, remote collaborative work and cloud
collaboration, formative continuous assessment and summative assessment,
how should we teach and learn in 100 years from now? A very interesting topic
was covered by prof. Fernando Ramos — a report about Portuguese didactic
videos database for primary school and secondary school. Important comments
about webinars were made by prof. Filipe Carrera, experienced in webinars.

* Contributing to the IRNet blog — “To be a ‘blended’ b-teacher in the 21* century
— reflections” — available at http://areis-en-bteacher.blogspot.pt/; preparing
English and Russian subtitles for more than 20 didactic videos; our group, in
addition, prepared the video about formative assessment.

The following workshops took place:

* 19 January 2016 — Project workshop “Multimedia Storytelling.” Prof. Antonio
dos Reis conducted the workshop, showing the main ideas of multimedia
storytelling. Researchers from BGKU, DSTU, Ukraine, and HSPU, Russia
worked out a sample multimedia story to understand the main technology and
approach.

* 19 January 2016 — Project seminar and workshop conducted by prof. Nataliia
Morze with participation researchers from BGKU, DSTU, Ukraine, and HSPU,
Russia. It included discussing WP4 results and remaining outcomes (subtitles
for didactic videos), debating on WP5 goals, and sharing experiences on the
discussed aspects.

* 26 January 2016 — Project workshop “Software for making subtitles,” conduct-
ed by prof. Antonio dos Reis with participation of researchers from BGKU,
DSTU, Ukraine, HSPU, Russia, and LU, Portugal. It included presentation of
the “Subtitle Edit” software and exemplification of its use for making subtitles.
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e 27 January 2016 — Project workshop on ICT tools of subtitle captioning for
academic and didactic videos conducted by prof. Paulo Pinto, LU, Portugal and
prof. Antonio dos Reis, the Graal Institute, Portugal. The software for automatic
subtitle captions was presented. The BGKU team members could create and
edit their own subtitle captions for the WP4 project report videos. A case was
evoked through the workshop that the automatic and hands-on subtitle captions
can be for different types of student training activities in narration, translation,
text editing, and storytelling. The general principle of MOOC subtitle caption
creation and use was discussed. Automatic subtitle captions are generally
considered more preferable and efficient by MOOC creators.

* 1 February 2016 — Project workshop “ICT tools in education, teacher skills,”
including discussion with professors of the University of Evora concerning
application of ICT in education, preparing for the seminar on 2 February 2016,
and discussing the seminar agenda.

» 2 February 2016 — Project Seminar “Are you prepared to be a teacher in the
21% century?”

* 4 February 2016 — Project workshop “Digital and traditional didactic tools
in education and Robotic in elementary school” during the visit of the Evora
University and elementary school. It is one of the oldest universities in Portu-
gal. The particular interest is that the university combines historical traditions
and innovative technologies. Activities included: visiting the historic university
halls, taking part in the discussion with the university staff about the use of
ICT, e-learning in their educational programmes.

2) Secondment of HSPU to UT (March—April 2016) — has been implemented in
LU, Portugal in January—February 2016 instead of UT (March—April 2016)

3) Secondment of US, UEX, UKF, UT to HSPU (March—April-May 2016)

The transfer of knowledge activities during the secondment was focused on
the development of the verified in empirical research e-learning MOOC course
“ICT-tools for e-learning,” improving efficiency of the educational process-oriented
development of ICT and e-learning competencies, and other components of the
system such as content, means, methods, forms of teaching, and so on. What was
analysed were the theoretical-methodological bases of effective use of the ICT
and remote forms of teaching in education in higher pedagogical educational
institutions: pedagogical theories (such as behaviourism, constructivism, connecti-
vism, constructionism, programming teaching), methods, organisational forms,
means, contents, and taxonomy. The curriculum of an international MA course
“E-learning in cultural diversity” was developed.

The following workshops took place:

* 6 April 2016 — workshop on 3D technology, conducted by dr Martin Capay
from UKF, Nitra, Slovakia, with participating of the IRNet researchers prof.
Tatiana Noskova, prof. Tatiana Pavlova, and dr Olga Yakovleva from HSPU,
RU, Slovak researchers from UKF dr Martin Drlik, dr Martin Capay, dr Julia
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Tomanova, dr Peter Svec, and prof. Eugenia Smyrnova-Trybulska from the
University of Silesia, Poland.

* 6 April 2016 — participation in the workshop on robotics in education, conduct-
ed by graduates of an MA course presenting their diploma projects, HSPU,
SPb, Russia.

* 11 April 2016 — IRNet meeting, workshop, and seminar on WPS5 with participa-
tion of prof. Tatiana Noskova, prof. Tatiana Pavlova, and dr Olga Yakovleva,
Slovak researchers from UKF dr Martin Drlik, dr Martin Capay, dr Julia
Tomanova, dr Peter Svec, conducted by prof. Eugenia Smyrnova-Trybulska
from the University of Silesia, Poland.

* 13 April 2016 — international conference New Educational Strategies in the
Contemporary Information Environment: E-learning Methodology. Events
included: a plenary session, a thematic conference session, round table debates,
and workshops. A lecture “Selected Aspects of Effective Use of Didactic
Videos and MOOC:s in Education” was delivered by prof. Eugenia Smyrnova-
Trybulska from the University of Silesia.

* 18 April 2016 — IRNet seminar and workshop, conducted by prof. Eugenia
Smyrnova-Trybulska from the University of Silesia, Poland, on IRNet research
results WP2, WP3, and WP4 with participation of prof. Tatiana Noskova, prof.
Tatiana Pavlova, and dr Olga Yakovleva from HSPU, Slovak partners from
UKEF: dr Martin Drlik, dr Martin Capay, dr Julia Tomanova, dr Peter Svec,
and researchers from the University of Potsdam, Germany, dr Rainer Herbst
and dr Jan Knut.

* 18 April 2016 — workshop of master degree students within a framework of
UNESCO master degree module “Social media and new educational practices.”
During the seminar master degree students presented their projects in social
media. The seminar was participated by prof. Tatiana Noskova, prof. Tatiana
Pavlova, and dr Olga Yakovleva, dr Martin Drlik, dr Martin Cépay, dr Julia
Tomanova, dr Peter Svec, prof. Eugenia Smyrnova-Trybulska, and prof. Rafael
Martin Espada and prof. Juan Arias from the University of Extremadura, Spain.

* 19 April 2016 — meeting with students, giving a presentation about the IRNet
project and use of ICT and e-learning in partner universities by prof. Rafael
Martin Espada, prof. Eugenia Smyrnova-Trybulska, dr Rainer Herbst, and dr
Jan Knut.

There were also round table debates and presentation of reports by colleagues
from the University of Potsdam, Germany. Topics were:

» computer modelling as a basis of the virtual particles and objects of micros-
copic size;

* visualisation of scientific data in the form of three-dimensional topologies; and

 three-dimensional printing, three-dimensional visualisation of the training
materials and models for lectures and seminars at the University of Potsdam.

4) Secondment of US, OU to BGKU (April 2016)
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The transfer of knowledge activities during the secondment was focused
on analysing and studying the use of ICT in development of the intercultural
competence.

The following workshops took place:

* 21 April 2016 — workshop “Intercultural competence — general information”
conducted by researchers from US, Poland — dr hab. Barbara Grabowska,
dr Lukasz Kwadrans, dr hab. Anna Szafranska-Gajdzica — with participation
of students and academic teachers from BGKU, researchers from OU, the
Czech Republic.

* 26 April 2016 — workshop “Relations between teacher and culturally different
learner” conducted by researchers from US, Poland — dr hab. Barbara Gra-
bowska, dr Lukasz Kwadrans, dr hab. Anna Szafranska-Gajdzica — with partici-
pation of students and academic teachers from BGKU, researchers from OU,
the Czech Republic.

* 29 April 2016 — workshop “Work with learner with special educational needs”
conducted by researchers from US, Poland — dr hab. Barbara Grabowska,
dr Lukasz Kwadrans, dr hab. Anna Szafranska-Gajdzica — with participation
of students and academic teachers from BGKU, researchers from OU, the
Czech Republic.

5) Secondment of DSTU, BGKU, HSPU to UKF (April-May 2016)

The transfer of knowledge activities during this secondment was focused on
development of a computer-oriented methodical and theoretical scientific system
of contemporary specialists training (the future and in-service teachers, leadership,
etc.), the use of ICT and remote forms of teaching in science, and their future
professional activity. These issues were discussed during formal and informal
meetings during the DIVAI conference with prof. Eugenia Smyrnova-Trybulska and
all coordinators (Nataliia Morze, Martin Drlik, Tatiana Noskova) and researchers
from HSPU, DSTU, UKF, and BGKU.

According to the roadmap developed by the coordinating university (BGKU),
the computer-oriented methodological and theoretical scientific system for training
contemporary specialists will be developed partly in the format of MOOC and in
the Moodle environment; it will contain the following components:

* introduction; expected results and outcomes;

* e-learning in higher education; comparison of traditional and innovative me-
thods and technologies; 21* century skills and e-learning; the system of ICT
tools for developing skills and 21* century implementing e-learning in modern
universities and institutes of teacher training; taking into account learning
styles;

* tools for adaptive learning; learning styles;

* tools for presentation of content;

* tools for making didactic videos;

* tools for mind maps and infographics knowledge;
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* the systems of distance learning;

* tools for communication and collaboration;

 tools for formative assessment and control; and

* storytelling.

The responsibility of the IRNet team was to work on tools for mind maps and
infographics knowledge; in order to perform this task researchers from DSTU
started the review of tools presented online and consulted Jane Hart’s list to
check the actual interest of learning community in separate tools for systematic
knowledge representation. The results of the research into these tools will become
a part of an e-learning course and will be presented at the upcoming conferences,
scheduled within the project agenda.

Workshops:

* May 2016 — during a series of meetings and workshops the main question of
developing a MOOC and a course in LMS Moodle as one of the core results
of WP5 was discussed. Together with the coordinator of WP5, prof. Nata-
liia Morze, the main outline of the MOOC course was worked out, and the
questionnaire for teachers and students about their outlook on MOOCs was
developed.

* 6 May 2016 — IRNet meeting and workshop on mobile technologies in edu-
cation, conducted by dr Martin Drlik, dr Martin Capay, dr Peter Svec, dr Julia
Tomanova with participation of IRNet researchers from Ukraine, Russia, and
Poland, including a presentation of students’ projects and a seminar with stu-
dents of UKF. Students presented their research on programming, augmented
reality implementation, and development of computer games for school practice.

* 6 May 2016 — workshop during the visit of the Samsung mobile classroom with
the presentation of several examples of its use, conducted by the coordinator of
the Samsung mobile laboratory with participation of IRNet researchers from
Ukraine, Russia, and Poland.

* 16-18 May 2016 — international workshop “New opportunities in European
projects.” The main issues discussed were: actual calls under the H2020
programme; the position of Ukraine in EC projects and the possibilities of
cooperation in future projects; the position of Russian Federation in EC projects
and the possibilities of cooperation in future projects; the development of
techniques and technology for increasing of educational and research system;
ICT Proposal Day — presentation of experiences, future direction of the use
of IT in H2020 programmes; new educational strategies in contemporary
digital environment; meeting with prof. Libor Vozar, Dean of the Faculty of
Natural Sciences, UKF, Nitra; challenges and prospects in the development
of an e-learning system for IT students; how technology and the Internet have
accelerated the pace of language change; intercultural competence within
the system of higher school teaching; the role of new technologies in the
learning process; psychological support of e-learning and distance learning in
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technically oriented study programmes; enhancing the quality of administration,
teaching, and testing of computer science using a learning management system;
challenges and prospects in the development of an e-learning system for IT
students; draft proposals for IRSES programmes; enhancing the cooperation
in Erasmus+ and Visegrad programmes.

* 19 May 2016 — seminar and workshop in UKF. The following questions were
discussed: the organisational forms, models, distance learning and remote
types of courses (hybrid (combined)), case-technologies, social media, selected
Web 2.0 and Web 3.0. Massive Open Online Courses, virtual classroom,
Internet courses, and selected IT tools such as LMS (Learning Management
Systems), CMS (Contents Management Systems), VSCR (Virtual synchronous
classrooms), SSA (Screen Share Applications), CSA (Contents Sharing
Application), cloud computing environment, virtual campus, virtual learning
environment and “virtual synchronous classroom” tested during WP4.

* 25 May 2016 — workshop, discussion, and seminar during the visit of a primary
school with the programme for talented children with participation IRNet
researchers from Ukraine, Russia, and Slovakia.

6) Secondment of US, OU, LU to BGKU (August—September 2016)
The transfer of knowledge activities during the secondment was focused on:

 analysis of results of the survey for students, future teachers, conducted at
the University of Silesia on MOOC, BGKU, other partner institutions, and
comparison of results;

» improvement of the MOOC methodology and its implementation;

 preparation of the components of the MOOC “ICT-tools in e-learning”;

» development of theoretical-methodological, psychological, pedagogical, and
methodological foundations of distance learning science based on Internet
technologies;

 presentation of research results during the international scientific conference
Open Educational E-environment of the Modern University, (The skills of
scientific communication among faculty using repositories, wiki technology,
e-libraries) held on 9™ September 2016 at the Borys Grinchenko Kyiv Univer-
sity (BGKU) (Ukraine).

Workshops:

* 29 August 2016 — workshop, conducted by Director of the library of BGKU,
on digitalisation of the hard versions of books using contemporary electrical
equipment.

* 9 September 2016 — workshop “STEM-education: a need or a whim,” mode-
rated by Anastasiia Tiutiunnyk, within a framework of Open Educational
E-environment of the Modern University.

* 9 September 2016 — workshop “3D scanner — use in education,” moderated
by Liliia Varchenko-Trotsenko, within a framework of Open Educational
E-environment of the Modern University.
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* 12 September 2016 — Project meeting, seminar, and workshop in presence and
in remote mode on WP6 Methodology with participation of prof. Eugenia
Smyrnova-Trybulska, prof. Ewa Ogrodzka-Mazur, prof. Anna Szafranska-
Gajdzica, prof. Barbara Grabowska, dr Lukasz Kwadrans, prof. Paulo Pinto,
Prof. Josef Malach, dr Ingrid Nagyova, dr Tatiana Prextova, prof. Nataliia
Morze, prof. Rusudan Makhachashwili, and dr Hanna Pavlova, BGKU, UA.

7) Secondment of UEx to HSPU (September 2016)

The transfer of knowledge activities during the secondment was focused
on summarising the implementation of all aims and tasks of WP5, elaborating
the content for the MOOC “ICT tools for e-learning” (module “Digital Story
Telling”™), and presenting research results and experience concerning pedagogical
and technological aspects of using virtual classrooms.

Workshops:

» 27 September 2016 — workshop entitled “The international educational network
programs in HSPU” with participation of professors of the University of
Extremadura (Spain): prof. Sixto Cubo Delgado, prof. Prudencia Gutiérrez
Esteban, prof. Enrique Iglesias Verdegay, prof. Gemma Delicado Puerto, prof.
Rafael Martin Espada, prof. Rocio Yuste Tosina, and of professors of Herzen
State Pedagogical University, St. Petersburg (Russia): prof. Tatiana Noskova,
prof. Tatyana Pavlova, prof. Olga V. Yakovleva.

* 13 September 2016 — IRNet seminar and workshop in Educational-Computing
Laboratory of Network Technologies with participation of the Spanish and
Russian IRNet researchers.

* 21 September 2016 — IRNet seminar and workshop within a framework of
UNESCO Master degree module “Social media and new educational practices”
with participation of the Spanish and Russian IRNet researchers, and HSPU
students. Lectures were given by prof. Rafael Martin Espada, prof. Enrique
Iglesias Verdegay, prof. Rocio Yuste Tosina, prof. Gemma Delicado Puerto,
prof. Sixto Cubo Delgado, and prof. Prudencia Gutiérrez Esteban. Lectures’
content was as follows:

o presentation on the University of Extremadura;

° presentation on the Department of Educational Sciences;

o lecture: New educational practices: Virtual synchronous classrooms;

o lecture: New educational practices: Blended learning in education;

° lecture: How to use our Personal Learning Environment for teaching and

learning?

» 22 September 2016 — virtual meeting and workshop in Adobe Connect with
prof. Paulo Pinto to work on the “Digital Story Telling” MOOC module.
Coordination and follow-up were provided by IRNet agenda meeting.

* 26 September 2016 — videoconference and workshop on pedagogical and
technological aspects of using virtual classrooms for Project participants,
conducted by UEx team (Spain).
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Theoretical and Methodological Bases

Pedagogical theories included are: behaviourism, constructivism, connectivism,

constructionism, programming teaching, and other.

The methods used are:

» general environment of theories and methodologies of online teaching and
learning;

* self-learning approaches and techniques;

* learning styles and teaching process;

* objectives and teaching taxonomies;

* teaching and learning methods (methods of the project, wiki, WebQuest; pro-
gramming learning and teaching; discussion on the course forum, use of social
media);

* teaching and learning models;

* methodology and techniques of e-learning;

* methodology of producing e-contents; and

+ evaluating of the teachers’ skills necessary to work in an ICT environment.
Organisational forms are:

* online learning;

* e-learning;

« MOOCs;

* blended learning;

* distance learning; and

+ face-to-face (no more than 50%) (MA courses international (or native)).
Additional contents are:

 teaching Models and forms;

» pedagogic management of the project;

* planning and coordination of courses;

 personal and institutional ICT plans; and

* other.

The means are:

* electronical:

o ICT applications, educational computer programmes, multimedia, didactic
videos, Internet resources, web services (YouTube, Wikipedia, Wiki portals,
social media, etc.), component (activity) LCMS systems (Moodle), others;

 partly traditional:

° books, textbooks, exercise books, printed teaching materials, journals,
conference proceedings, monographs, others;

 technologies:

o LMS system Moodle, other LMS;

o ICT tools used in MOOC;
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o eDex system; and

o Web 2.0 and Web 3.0 technologies.

Taxonomies used are as follows:

Bloom’s Taxonomy;

Marzano’s Taxonomy;

Dave’s Taxonomy; and

Niemierko’s Taxonomy.

Levels of knowledge are described on the example of LMS systems. Knowledge

and skills for creation and design of a full distance learning course are:

remembering: can the student recall or remember the information? (define,

duplicate, list, memorise, recall, repeat, reproduce, state)

o defining the Learning Management System

o presenting the list of well-known LMS system

understanding: can the student explain ideas or concepts? (classify, describe,

discuss, explain, identify, locate, recognise, report, select, translate, paraphrase)

o classifying the LMS systems

o identifying the activities of the Learning Management System

applying: can the student use the information in a new way? (choose, demon-

strate, dramatise, employ, illustrate, interpret, operate, schedule, sketch, solve,

use, write)

° choosing the most popular and multifunctional LMS system

o illustrating the activities, supported by LMS Moodle

analysing: can the student distinguish between the different parts? (appraise,

compare, contrast, criticise, differentiate, discriminate, distinguish, examine,

experiment, question, test)

o comparing the LMS systems according to some criteria

o differentiating the resources and activities supported with different
educational activities

evaluating: can the student justify a stand or decision? (appraise, argue, defend,

judge, select, support, value, evaluate)

o defending own position concerning a more adequate LMS system

° evaluating and assessing a DL course according some criteria

creating: can the student create a new product or point of view? (assemble,

construct, create, design, develop, formulate, write)

The ADDIE Model - WP5 Groundwork Methodological Framework

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, and evaluation.
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The analysis phase
In the analysis phase, the instructional problem is clarified, the instructional
goals and objectives are established, and the learning environment and the learner’s
existing knowledge and skills are identified. Below are some of the questions that
are addressed during the analysis phase:
* Who is the audience and their characteristics?
* Can the new behavioral outcome be identified?
* What types of learning constraints exist?
* What are the delivery options?
* What are the online pedagogical considerations?
* What is the timeline for project completion?
There have been elaborated:
* the profile entrance for choosing tools for studying;
* the survey entrance for hotel module (on collaboration);
» an example for the evaluation of satisfaction with course materials; and
» an example for the evaluation of the course material students (on the coopera-
tion material).
The 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 that each element of the
instructional design plan needs to be executed with attention to details.
There have been elaborated:
* an example of goals (in cooperation);
* learning outcomes for the module (cooperation);
 schedule of assessment (for example the cooperation of the module);
 the model used in the exercises to practice skills in one module; and
» an example of a training session based on the use of the module materials —
blended learning.
These are steps used for the design phase:
* documentation of the project’s instructional, visual, and technical design stra-
tegy;
* applying instructional strategies according to the intended behavioral outcomes
by domain (cognitive, affective, psychomotor);
* creating storyboards;
» designing the user interface and user experience;
 prototype creation; and
 applying visual design (graphic design).
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The 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.
The 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. Prepa-
ration of the learners include training them on new tools (software or hardware)
and student registration. This is also the phase where the project manager ensures
that the books, hands on equipment, tools, CD-ROMs, and software are in place,
and that the learning application or Web site is functional.
The 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 criterion-related referenced items
and providing opportunities for feedback from the users.

Quality Assurance in E-learning Premises
Grifoll et al. (2010) identify the following principles:

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, e-learning 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 of the ESG states 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” (p. 9).

3) Flipped class methods are implemented.

4) The ECB-checklist method is employed to assess the open e-course, created to
implement the IRNet project groundwork findings.
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Dissemination of Results (Conferences, Publications)

From the very beginning of the project, the partnership used various dissemina-
tion tools to better exploit and improve the project objectives, results, and the transfer
of knowledge. National and international conferences as well as publications consti-
tuted an important opportunity to share the project initial results and achievements
with experts in the field. However, the dissemination of the results obtained within
a framework of the project work was also a subject of many other activities,
meetings, workshops, and presentations during visits in the host organisations.

Conferences

The partnership of the network organised and hosted 5 important conferences
in line with the project objectives. All of these events were attended not only by
the network researchers, but also by external participants.

1) 2 February 2016 — international scientific seminar, workshop, and e-round
table debate: Preparing to be a blended teacher in the 21* century, the Lusiada
Lisbon University, Portugal, with participation of nearly 35 participants from
different countries.

2) 13 April 2016 — International Scientific Conference New Educational Strategies
in the Contemporary In formation Environment: E-learning Methodology
organised by HSPU, SPB, Russia. There were more than 40 participants from
different countries: Spain, Poland, Russia, Slovakia, Australia, and other.
Activities included participation in a plenary session, a thematic conference
session, round table debates. A lecture “Selected Aspects of Effective Use of
Didactic Videos and MOOCs in Education” was presented by prof. Eugenia
Smyrnova-Trybulska from the University of Silesia in Katowice. The confe-
rence was followed by the publication of New Educational Strategies in Mo-
dern Information Space. E-Learning Methodology Proceedings (Scientific
papers). Saint-Petersburg: HSPU, including the best articles, elaborated by
conference participants, in particular 4 IRNet papers with some project results.

3) 24 May 2016 — International Scientific Conference DI/VAI 2016 (Distance
Learning in Applied Informatics), UKF (Slovakia) with participation of more
than 80 participants from different countries. A book was published: Tur¢ani,
M., Balogh, Z., Munk, M., & Benko, L. (Eds.). (2016). Proceedings from
DIVAI 2016 — Distance Learning in Applied Informatics. 11" International
Scientific Conference on Distance Learning in Applied Informatics, 2—4 May
2016. Constantine the Philosopher University in Nitra, Faculty of Natural
Sciences, Department of Informatics. Nitra: Wolters Kluwer, including the best
articles, elaborated by conference participants, in particular 5 IRNet papers
with project results.
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4) 9 September 2016 — Open Educational E-environment of the Modern Univer-
sity (The skills of scientific communication among faculty using repositories,
wiki technology, e-libraries) (http://openedu.kubg.edu.ua/) held at the Borys
Grinchenko Kyiv University (BGKU) (Ukraine). Conference objectives were:
trends and strategies of the open educational resources development, formation
of the university’s open educational e-environment as a factor of increasing
the quality of education, problems and prospects of interaction of the subjects
in the open educational environment in the process of professional training,
blended and distance learning as a way of access to quality education, and
lifelong learning — the process and the motivation to use open educational
resources. A book was published: Morze, N. (Ed.). (2016). Open educational
e-environment of modern university (2). Kiev: Borys Grinchenko Kiev Univer-
sity. Retrieved from http://openedu.kubg.edu.ua/journal/index.php/openedu/
issue/view/2/showToc#.V-y1IDUudZc, including the best articles, elaborated
by conference participants, in particular 10 IRNet papers with project results.

Publications

More than 50 papers were published and submitted by members of the net-
work in the period concerned; near 70% of those papers involve researchers
from at least two different participating organisations (EU and third countries).
All publications are the outcome of networked research and a result of an active
exchange programme. International Journal of Research in E-learning, 1(1),2015,
which started within a framework of the IRNet Project, and Open Educational
E-environment of Modern University, 2, 2016, were published.
A List of IRNet-related Publications
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Raport z wdrozenia Pakietu Roboczego WP5 ,,Rozwoj metodologii pilotazowej”
w ramach projektu IRNet

Streszczenie

Niniejszy artykut opracowany przez mi¢dzynarodowy zespot autorow — badaczy z roznych
dziedzin naukowych zwiagzanych z ICT, e-learningiem, pedagogika i innymi powiazanymi z nimi
dziedzinami — koncentruje si¢ na celach i niektorych wynikach migdzynarodowego projektu IRNet.
W szczegodlnoscei artykut ten opisuje narzedzia badawcze, metody i pewne procedury Pakietu Robo-
czego 5 (WP5) ,,Rozwoj metodologii pilotazowe;j”: cele, zadania, rezultaty i realizacj¢ podrézy ba-
dawczych. Badacze z partnerskich uniwersytetow przeprowadzili analize wynikéw WPS w kontekscie
kolejnych etapow i pakietow roboczych IRNet — Migdzynarodowej Sieci Badawczej.

Stowa kluczowe: Migdzynarodowa Sie¢ Badawcza IRNet, ICT, e-learning, kompetencje
miedzykulturowe, metodologia
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Eugenia Smyrnova-Trybulska, Nataliia Morze, Piet Kommers, Tatiana Noskova, Paulo Pinto,
Sixto Cubo Delgado, Martin Drlik, Josef Malach, Tomayess Issa, Maryna Romanyukha

Ort4et xo1e BbINOIHeHUsI padodero nakera WPS «Pa3padoTka 3xcnepuMeHTaIbLHOM
MeTo10J10THN» B pamkax npoexkta IRNet

AHoTanmus

B nanHOli cTarke, MOArOTOBIEHHON MEKIYHApOAHON TPYIION aBTOPOB, UCCIIEAOBATENEH U3
pas3HbBIX HayuHbIX oOnacteld, cBsi3aHHBIX ¢ KT, anekTpoHHBIM 00ydeHneM, Mearorukod u Jpy-
TMMH CMEXHBIMH 00JIaCTSMH, OCHOBHOE BHUMAHHUE YJEISETCS LEesIM U HEKOTOPBIM Pe3ylibTaTaM
MeskyHapozrHoro npoekta IRNet. B wactHOCTH, B 3TOH CTaThe ONMUCHIBAIOTCSI HHCTPYMEHTHI HCCTIe-
JI0Ba HHS, METO/IBI ¥ HEKOTOPBIE MPOLETLYPHI HCCIISIOBAaHUS B paMKax pabodero makera 5 (maiee:
WPS5) «Pa3zpaboTka sKCTIEpUMEHTAIBHON METOJOIOTUI»: LIEJH, 3a1a4H, O)KUIAEMBbIE PE3YIIbTaThI,
BBINOJIHEHUE HAayYHO-HCCIIEI0BATENIbCKUX 10e3/0K. MccnenoBareny U3 yHUBEpCUTETOB-IapTHEPOB,
MPOAHATM3UPOBAIH pe3yabTaThl WPS B KOHTEKCTE CIICIYIONINX 3TAMOB U MAKETOB PabOThI MPOEKTa
IRNet — MexnyHapoHO! Hay4HO-HCCIEA0BaTCIILCKOM CETH.

KnroueBbie cioBa: MexIyHapoaHas uccienoarensckas cetb IRNet, KT, anekrponnoe 00-
Y4€HUE, MEKKYIIBTYPHBIC KOMIIETEHIIMN, METO0JIOTUA

Eugenia Smyrnova-Trybulska, Nataliia Morze, Piet Kommers, Tatiana Noskova, Paulo Pinto,
Sixto Cubo Delgado, Martin Drlik, Josef Malach, Tomayess Issa, Maryna Romanyukha

Informe sobre la implementacién del Work Package 5 “Desarrollo de metodologias
piloto” en el marco del Proyecto IRNet

Resumen

Este articulo, elaborado por un equipo internacional de investigadores de diferentes areas cienti-
ficas, vinculados con TIC, e-learning, pedagogia y otras disciplinas afines, se centra en los objetivos
y resultados obtenidos en el proyecto internacional IRNet. En particular, el articulo describe las he-
rramientas de investigacion, los métodos y algunos procedimientos del Work Package 5 (en adelante:
WP5) “Desarrollo de metodologias piloto”, esto es, objetivos, tareas, productos e implementacion
de viajes de investigacion, en el contexto de las siguientes fases y Work Packages del Proyecto
IRNET-International Research Network.

Palabras clave:red internacional de investigacion IRNet, TIC, e-learning, competencia inter-
cultural, metodologia
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Miroslav Hruby
The Czech Republic

Report from the International Conference Distance
Learning, Simulation and Communication (DLSC 2017)
in Brno, the Czech Republic, 31 May — 2 June 2017

The Distance Learning, Simulation and Communication (DLSC) conference
has been a part of an official accompanying programme of the International Exhi-
bition of Defence and Security Technologies and Special Information Systems at
the BVV Trade Fairs since 2009. The event is biennial. DLSC 2009, DLSC 2011,
DLSC 2013, and DLSC 2015 proceedings are accessible at the DLSC conference
website (http://dlsc.unob.cz). They have been indexed at the Web of Science
database (https://apps.webotknowledge.com/). The electronic versions of all DLSC
conference printed proceedings can be downloaded, and their use is free of charge.

The DLSC 2017 conference objectives were experience and information ex-
change in the fields of:

 the current status and prospects of distance learning and e-learning in the
preparation of military professionals and other target groups;

* the usage of computer modelling and simulation, especially (but not only) in
the command and control process; and

» language education of military professionals and other target groups, as well
as current and future communication systems, their development and usage.

The event was organised by: the University of Defence (Kounicova 65, 662
10 Brno), the Centre of Simulation and Training Technologies (Kounicova 44, 662
10 Brno), BVV Trade Fairs (Vystavisté¢ 1, 647 00 Brno), and the Union of Czech
Mathematicians and Physicists, Brno branch (Janackovo nam. 654/2A, 602 00
Brno).

The main parts of the DLSC 2017 conference programme were as follows:

* Wednesday, 31 May
o Ice-breaking evening of the DLSC 2017 participants at the University of
Defence Club.
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e Thursday, 1 June
o Keynote lecture “Virtual reality and its role in education” by Lubica
Stuchlikova from the Slovak University of Technology in Bratislava;
o 4 blocks of presentations; and
o networking evening at the Starobrno brewery.
* Friday, 2 June

o 2 blocks of presentations and

o time for visiting the IDET 2017 exhibition.

The DLSC 2017 conference participants have received two publications.
The first one is Distance Learning, Simulation and Communication 2017 CD
Proceedings, which contains 47 accepted conference papers prepared by the
authors from Austria, the Czech Republic, Poland, Russia, the Slovak Republic,
and Ukraine. The second one is Distance Learning, Simulation and Communication
2017 Proceedings (Selected papers), a printed version containing 30 selected
papers from the total number of 47 accepted conference papers. The selection
was done due to the reviewers’ recommendation. Altogether 30 reviewers from 10
countries participated in the DLSC 2017 reviewing process. The printed conference
proceedings were sent for evaluation with the aim of their inclusion into the
Thomson Reuters Web of Science database.

4 Case Western Reserve University: Holographic Applications to Transform
Learning uses holographic display technology, such as the
WMicrosoft HoloLens, with multiple students to advance medical educ:
experiences and outcomes

lhms'//www wrfocus.com/2015/12/adsim-challenge: snnounced-by-us-department:of-4du

— s SRR Y
Figure 1. Lubica Stuchlikova (the Slovak Republic) presenting the DLSC 2017
keynote lecture “Virtual reality and its role in education.” Photo by Miroslav Hruby.
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Figure 2. Anna Slésarz (Poland) presenting her paper “Subject and prospects for
the study on distance learning (DLSC 2009-2015, Brno)” in the block headed by
Eugenia Smyrnova-Trybulska (Poland). Photo by Miroslav Hruby.

Figure 3. The final photo of a part of DLSC 2017 conference participants in front
of the conference room — Congress Centre, room B, BVV Trade Fairs, Brno, the
Czech Republic.
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