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Abstract. This article focuses on the special significance of education
informatization as the main aspect of the existence and development of
a modern higher education. The process of computerization of education
is considered as the main basis of informatization in the historical aspect.
This paper emphasizes the importance of implementing information and
communication technologies (ICT) in the learning process of free software
and the interest of scientists in the field of education. The interest of modern
scholars is analyzed in the consideration of such problems as the application
of ICT in education; problems of informatization of education and goals of
informatization of education; didactic and psychological aspects of application
of ICT in the educational process; problems associated with the widespread
introduction of ICT in higher education institutions and informatization
of education in general. The article’s focus is on the importance of the
acquired skills and abilities as a result of informatization of education and
implementation of the educational process of ICT. The goals of informatization
of education at a modern higher educational establishment are determined.
The primary goals of informatization of education are singled out. The types of
education that are directly related to ICT are considered. It is acknowledged
that the practice of implementing ICT in the educational process of higher
educational institutions are expanding every day and yields only positive
results. The conclusions highlight the relevance of this study. It is noted
that educational activity based on the use of ICT is a basis for changing the
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structure of the educational process for both teachers and students.

Keywords: informatization, education, higher education,
computerization, information and communication technologies.

1 Introduction

1.1 Research problem

Currently, informatization of education is the main factor in the
existence and development of a modern higher education, because its
primary objective is the development and growth of the potential of
each individual. Informatization of education is a set of interrelated
organizational and legal, socio-economic, educational, methodological,
scientific-technical, industrial and management processes. These processes
are aimed at providing information, computing and telecommunication
needs (other needs related to the implementation of methods and tools
of information and communication technologies — ICT) of participants
of the educational process, as well as those who manage and maintain
this process (including those who provide its scientific and methodological
support and development) [2]|. Informatization of education increases the
efficiency and intensification of the educational process by using information
technologies and implementation of new methodological developments in
learning process [37, p.34]. Informatization of education envisions and
catalyzes the general processes of development of society and education.
Basic components of education and education systems such as content
of education, methods, tools and technology of training and education,
organization of education and training systems are gaining essential specific
features [2].

1.2 Problem statement

Considering the goals of informatization of the educational process of
higher education, we identified a number of problems associated with legal,
economic, educational, methodological, and scientific and technological
processes. Implementation and application of ICT in the training of future
professionals will play an important role not only as a tool for the disclosure
and development of individual abilities of the individual, but also as a
catalyst for comprehensive informatization of society. ICT in education are
part of pedagogical technologies aimed at the establishment of knowledge
and the acquisition of acquired skills and abilities that, under the slightest
effort, can be adapted to the individualities of any person who wants to
study.
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According to Vladyslav Ye. Velychko, the use of information technologies
in educational activities will enable future specialists to use a wide range
of modern methodological approaches and technologies and will help to
reveal their inner creative potential, become a “visual guide” to the skills
and abilities of information technology use to achieve higher learning
results [37, p. 75].

Many studies are devoted to the problems of informatization of education
and the purposes of informatization of education. The most significant
of them belong to Valerii Yu. Bykov [2], Mikhail P.Lapchik [12], Serhii
A.Rakov [23]|, Myroslav I. Zhaldak [40], etc. Theoretical aspects of the
application of ICT in education are reflected in the writings of such
researchers as Serhiy O.Semerikov [27], Vasilii I. Soldatkin [28], Oleh
M. Spirin [29], Aleksander V. Spivakovsky [3], Myroslav I. Zhaldak [4] and
others.

The problems associated with the widespread introduction of ICTs
in higher education institutions and informatization of education
are considered in the publications of Roman S.Hurevych [5], Andrii
M. Hurzhii [6], Maiia Yu. Kademiia [5], Nataliia M. Kiianovska [8], Mariia
A.Kyslova [11], Alla F. Manako [13], Oleksandr V. Merzlykin [16], Nataliia
V.Morze (21|, Andrii M. Striuk [15], Yurii V.Tryus [36], Vladyslav
Ye. Velychko [37] and many others.

Modern education requires the variety of the forms, methods and
techniques of the organization of educational activities. The preference
should be given to the forms, methods and techniques that use information
technology, which can personalize the process of learning, enrich the
acquired knowledge and allow individuals to become effective in professional
activities [37, p. 74]. The introduction of the latest ICT into the educational
process will accelerate the realization of such an objective as informatization
of education. Currently, it is possible to share the features of this process
from the experience of other countries such as the United States, South
Korea, England, Finland, Estonia, Ireland, Bulgaria, Germany, Switzerland
and others [8]. Such experience gives modern scholars a clear understanding
of the integrity of building a system of informatization of education through
the introduction of ICT in the educational process of higher educational
institutions.

1.3 Research aim

The purpose of the article is to emphasize the importance of introducing
ICT into the educational process of higher educational institutions and
emphasizing to highlight the special significance of informatization of
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education as the primary aspect of the existence and development of a
modern higher education.

2 Theoretical bases of the study

Informatization of education is aimed not only at the formation of
knowledge, but centered on the person who can apply the acquired
knowledge and skills to work with information resources for successful
activity in any sphere of public life and for the innovative development of
society [2]. The level of innovation development of society directly depends
on the level of informatization of education. Informatization of society
is a process of education and establishment of each individual of a new
generation in conditions of qualitative improvement of modern information
and technical structures and processes created for the satisfaction of needs
and the realization of life existing rights of a modern citizen [32, 33].

The basis of the process of informatization of education is the process
of computerization of education, which started at the beginning of the
XX century. In general, the process of computerization of education of
scholars and researchers (Valerii Yu. Bykov [2], Nataliia V. Morze [21], Serhiy
O. Semerikov [26], Illia O. Teplytskyi [25], Vladyslav Ye. Velychko [37] and
others) is divided into three stages, but the initial date varies from the
20-ies XX century to the 50-ies of XX century. So, for example, Serhiy
O. Semerikov, determined the beginning of the first stage is exactly the
20-ies of XX century. According to him, the first stage (20-50*" years of the
twentieth century) is described as the period of application of mechanical,
electromechanical and electronic individualized devices [18, 26|, with which
the teaching material was provided and the control and self-control of
knowledge were implemented — the technology of programmed learning.
The second stage (50-80s of the twentieth century) is characterized by the
wide introduction of computers into practical training activities. And the
third stage (since the 80s of the last century) is specified as the stage of
personal computers and computer networks [27].

Informatization of education is inextricably linked with existing learning
models. In the 1950s and 1960s computer technologies were actively used
in the implementation of the theory of behaviorism. The cognitive model
of learning inherent in the 70-80s was used to develop critical thinking.
Constructivism of the 90s with the use of computer technology solved the
problem of changing personal relationships and building a social model.
Modern information technologies have enabled the development of a new
learning model — connectionism. Connectionism is evolving due to modern
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trends — distance education, mobile learning, mass open online courses,
e-education and cloud technologies [35].

It is important that the entire initial stage of the development of
informatization, which involves the development of computers and software
related to universities. The development of computer technology needed
highly skilled specialists who were trained directly at universities where
the first computers were built [37, p. 62]. Informatization of education is
definitely connected with the development of material and technical bases
and the preparation of complexes of educational methods for their use.
A significant factor in the delay of the development of informatization of
education, as well as the informatization of society as a whole, is the lack
of sufficient financing of these projects by the state. That is why groups
of programmers created free distribution software [30]. Thanks to these
software products, teachers have had more opportunities to use computers
in the learning process, which gradually led to the widespread use of ICT in
educational activities which resulted in the informatization of education [34].
The first software products used in university education belonged to open
software as there was no global software commercialization. It should be
noted that such software had limited scope and was used primarily for
mathematical calculations [17, 24].

Lecturers of mathematical disciplines mastering software products of
the indicated orientation and using this knowledge and their own developed
techniques during the training of students of mathematical specialties
became the first example of the introduction and application of information
technologies in university education. These actions have shown that such
implementation greatly facilitates availability teaching material and the
interest of students. The experience of using mathematical software products
while working with students proved to be invaluable and fundamental to
lecturers of other disciplines. Understanding the benefits and needs of
pedagogical workers in such educational products, programmers actively
create and recycle existing computer programs that effectively begin to be
used during lectures and laboratory and practical classes.

Further evolution of informatization of education, which took steps
from equipping educational institutions with electronic computers of the
first generation to the application of the most modern tools of ICT, reflects
both the achievements of scientific and technical progress. Cybernetics,
computer science, I'T industry, and achievements in the appropriate training
of teaching and management education, computer level oriented scientific
and methodological support of the educational process, automated systems
of education and training led to the widespread introduction of ICT in
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educational practice [2]. Consequently, ICT are rapidly being introduced
into the educational activities of higher education institutions and step
by step, with the help of graduates of higher education, mastering other
branches of education such as secondary schools, technical schools, schools,
etc.

ICT of teaching are a variety of pedagogical technologies used to
optimize the construction of the educational process and represent a set
of educational organization programs aimed at learning and acquisition of
skills and abilities, the specificity of which is expressed in the emphasis on
the development of students not only to perceive and use the knowledge
provided, but to independently obtain knowledge from a variety of sources
of information. These technologies can radically change the function of the
teacher in the educational process, as well as the attitude and perception
of the educational material by those who study. ICT are one of the major
factors in implementing a personal approach to each individual. Due to the
combination of traditional learning technologies and ICT, the efficiency of
the development of individual abilities the educational process is improved,
the quality of education increases, an understanding of the importance of
creating its own educational path is formed.

Through the use of ICT in education, all those who had not previously
been able to afford it were given the opportunity to study and gain
knowledge and skills in a variety of categories and areas. For example, people
with special needs for whom, having regard to their physical condition and
state of health, previously, higher education was not an achievable dream,
now due to existing technologies and developed methods, they are able not
only to acquire knowledge, but also desired diplomas.

Over the last four decades, a large number of educational software
products, both free and proprietary, have been developed and implemented
in various educational areas. Prepared educational and methodical
literature, which was done to emphasize the need to use ICT at all levels
and in all areas of education. Vladyslav Ye. Velychko noted that the
main directions of the use of ICT in the educational activity of higher
educational institutions are [37, p. 124]:

e an element of the methodology of scientific research;

an integral part of the education management system;

object of studying;

a learning tool.

Each of them is in close contact with others.

~ 10 ~
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Currently, there are many types of education directly related to ICT.
Such types of learning as distance learning, e-learning, mobile learning,
blended training, etc., expand opportunities and choices for anyone who
wants to study or improve their own qualifications or receive additional
education. These opportunities are associated with the emergence of new,
virtually unlimited pedagogical opportunities that have arisen as a result
of the introduction of ICT in education and successfully used. For the
individualization and differentiation of the educational process the use
of additional information educational resources resulted in a wide range
of pedagogical methods and technological training options. Changes in
the nature of educational communications are increasing the procedural
and multimedia characteristics of study and the expansion of the space of
innovative pedagogical activity [2].

By scientists and researchers definition there is a classification of
pedagogical software tools, based on which pedagogical orientation that
is the realization of certain didactic functions in the learning process [37,
p. 125]:

e demonstration programs (designed for a demonstration of the training
material of a descriptive nature);

e training programs (aimed at the acquisition of new knowledge;
implemented usually in the form of a dialogue);

e simulators (provide the formation and consolidation of practical skills,
and also used in self-education activities);

e control programs (designed to control a certain level of knowledge and
skills. Application of such programs enables to increase the efficiency
of training, to intensify and increase the productivity of the teacher,
provides the necessary stability and invariance and independence
from subjective teacher settings);

e simulation and simulation programs (allowing to simulate objects,
phenomena and processes of the real world. Their effectiveness is
achieved when the process or the phenomenon cannot be practiced
(micro and macro world). In the process of using such programs,
abstract concepts become more specific and easier to perceive by
those who learn);

e information and reference programs (intended for search and output
the necessary information for educational, methodological and other
purposes. Such programs include electronic encyclopedias, knowledge
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bases. Today the value of their application is to organize access to
information through modern telecommunication networks;

e programs for problem learning (designed to activate cognitive
activities of students through the formulation of various problems
and tasks that need to be resolved through attempts and errors).

The practice of ICT implementing in the educational process of higher
educational institutions is spreading every day. Many software products,
techniques and technologies that were used at the beginning of the
education informatization were subject to multiple changes and updates.
Currently, ICT are rapidly being implemented in the educational process
of higher education institutions. If the first introduction involved the use of
software products for purely mathematical calculations and the teaching of
disciplines in the mathematical cycle, then this range is almost limitless [14].
Educational software products are used during teaching of any discipline,
from psychology and jurisprudence to philology, physical education and
music. The wider the range of different software applications within a
particular discipline, the more it benefits those who study, as they get new
functional capabilities that significantly affects the learning process and is
more beneficial in achieving the identified goals.

ICT are innovative pedagogical technologies of the education system
used to create new opportunities. The transfer of knowledge (the activities
of the teacher), the perception of knowledge (the activities of students), the
assessment of the quality of education and the comprehensive development
of personality during the educational process [39], makes the educational
process more intense and productive through the use of multimedia
capabilities, intersperses interpersonal communication provides the search
for information from various sources, creates convenient circumstances for
communication in the most appropriate form [31].

Scientists paid much attention to the use of ICT in education and
described in their doctoral dissertations. So, for example, it is noticed
that a computer science teacher with fundamental knowledge in the
field of informatics is needed even in secondary school [12]; the main
goal of computer science students is the formation of professional
informational competencies, which are based on public order, state higher
education standards and personal choice of a student, the function of
fundamentalization of informatics education is the basis for the formation
of new qualities of a future specialist [27, p.68]; vocational guidance
function of the fundamentalization of informatics education has the
following structural components: target, content, technological and the
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final ones [21]; multimedia in education — a promising direction in the field
information processing of human activity, integration of heterogeneous data
computer systems in order to more fully present the results of intellectual
production in science, art, education, industry etc. [1]; informative
awareness — the ability to implement the systemic knowledge, skills
and abilities of acquiring and transformation of information in various
fields of human activity for the qualitative performance of professional
functions and conscious prediction of the consequences of its activities [22];
informational competence includes the ability to independently search,
analyze and select the necessary information, organize, transform, store and
transfer it using real objects and information technologies [7]. Information
competence is the main component of the information culture as part of
the overall culture of the individual [4]; information culture is a collection
of informational worldview, systems of value orientations, knowledge, skills,
providing purposeful and effective independent activity with the purpose
satisfaction of own and professional needs in information products [9];
informatization of education is one of the most important elements of
culture in general, characterizing the material and spiritual development of
society, the level of organization of information processes, the degree of
satisfaction of the needs of people in informational communication, timely,
reliable and exhaustive information and provides a coherent vision of the
world [4]; the use of ICT in education includes skills and work skills in
the information and communication pedagogical environment, the ability
apply multimedia teaching aids for the tasks of professional activity, the
ability to use knowledge control with the help of a computer, the ability
to use ready-made electronic tools and independently develop their own
multimedia teaching aids, forms Internet communication skills [9] and
many other works devoted to informatization of education and the use of
ICT in education [19, 20].

Informatization of education is stipulated by branch directions.
Considering the goals of informatization of education Valerii Yu. Bykov
noted that at the present stage of development of society and education the
main goal is to prepare those who are studying for active and productive
life in the information society, to provide high-quality, affordable and
effective education, to create educational conditions for life-long learning
at the expense of widespread introduction into the educational practice
of methods and means of ICT and computer-based technologies [2].
Informational education provides two strategic goals. The first of these is
to increase the efficiency of all types of educational activities through the
use of ICT. The other is in elevation the quality of training specialists with
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a new type of thinking that meets the requirements of the information
society [10].

In accordance with the current legislation, the Law of Ukraine on
National program of informatization, the informatization means a set of
interrelated organizational, legal, political, socio-economic, scientific and
technical, production processes aimed at creating conditions for meeting the
information needs of citizens and society through the creation, development
and use of information systems, networks, resources and information
technologies based on application of modern computing and communication
technology [38].

3 Results of the study

Every teacher who works now and in the future should know that
informatization of education is a modern resource getting answers to
questions that are of interest to educators and students. Possessing
skills using information resources is the major way of improving their
own professional ability. And this is also one of the goals of education
informatization.

For the primary goals of informatization of education we have to include
the following components as:

e establishment of skills of self-education and self-realization;
e advancement of the potential of each person and its development;

e development of the educational spectrum of services for people with
special needs;

e increase in the quality of education;

e formation of skills for building own educational trajectory;

e raising the fundamental level of general and education [2];

e creation of new special methods, tools and educational technologies [2];

e raising the level of pre-professional training of higher education
students of general school [2];

e increasing the aptitude to analyze the extended knowledge and skills
of students;

e expansion of methods and means of teaching using modern scientific
and technical developments;

e providing favorable conditions for those wishing to upgrade their
qualifications;
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e development of postgraduate education and adult education;
e expansion of limits and possibilities of self-realization [2];

e establishment of the society with the informatively experienced
population [37];

e development of the intellectual potential of the nation;

e enhancement and modernization of traditional forms of training
curriculum.

The degree of informatization of education is a direct reflection of the
level of informatization of society, which is why the information development
of education becomes the major factor in the growth of the general level of
training of students. Students develop skills to create and implement the
latest technologies for future professional activity and form the theoretical
basis of knowledge while studying at a pedagogical higher educational
establishment.

4 Conclusions and prospects of future research

Based on the evidence mentioned above and on the fact that
informatization of education is the main contributor of the existence and
development of modern higher education and society as an intertwined
entity, we can state that the informatization of education of all levels
should become one of the major and important tasks of the state. As
already noted, informatization of education is the foundation of the
informatization of society as a whole, precisely because the problems of
informatization of objects of education should be given the highest priority
at both the local and state levels. Informatization of education directly
influences the content of education and the methods of its organization.
Educational informatization has pedagogical goals and objectives. It
provides the necessary conditions for the integration of the educational
system of Ukraine into the world information space. Educational activity
based on the use of ICT becomes the foundation for change in the structure
of the working process of teachers and forms a new perception of the
educational material by those who learn. Educational activity affects the
development of self-education through the use of information learning
resources, thereby gaining experience in the use of ICT both in everyday
life and future professional activity. The widespread introduction and
application of ICT in the educational sector is a pillar of the development
of scientific research and development. The educational software products
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are improving constantly. There is an ongoing development of pedagogical
technologies based on ICT. New educational courses and methods are
being developed and implemented in educational areas, as well as various
forms and technologies of training. The attention paid to the education
of informatization by scientists increases the introduction of ICT into
the educational process at all levels and in all branches of education. We
concluded that informatization of education is a constant process, which
enhances the development of society, improving the quality of life and
education and the expansion of new forms and methods of teaching.
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