
72

No. 2 (73), 2021ScienceRise  ISSN 2313-8416

INFORMATION TECHNOLOGIES IN EDUCATION: 
FORMATION OF A CONTENT COMPONENT
Iryna Sierova1, Elina Zhelezniakova2, Tetiana Silichova3, Tetiana Kunicheva4

1Department of Statistics and Economic Forecasting, Simon Kuznets Kharkiv National University of Economics, Kharkiv, Ukraine
irina.cevaro@gmail.com
ORCID: https://orcid.org/0000-0001-7178-9609

2Department of Higher Mathematics and Economic and Mathematical Methods, Simon Kuznets Kharkiv National University of Econom-
ics, Kharkiv, Ukraine
elina.zhelezniakova@m.hneu.edu.ua
ORCID: https://orcid.org/0000-0001-6409-4761

3Department of Higher Mathematics and Economic and Mathematical Methods, Simon Kuznets Kharkiv National University of Econom-
ics, Kharkiv, Ukraine
tas.20.05.72@gmail.com
ORCID: https://orcid.org/0000-0001-5003-2711

4Scientific and Methodic Laboratory, Kharkiv College of Trade and Economics, Kyiv National University of Trade and Economics, 
Kharkiv, Ukraine
tatkunicheva1@gmail.com
ORCID: https://orcid.org/0000-0001-6545-348X

1. Introduction
A distinctive feature of modern society is the dynamism of its development, uncertainty and 

instability of the processes taking place in it. The existing transformation of post-industrial society 
is determined by information – a unique resource for obtaining knowledge created by a person 

A B S T R A C T

The object of research: modern trends in the transformation of education.
The transition to the paradigm of knowledge was largely ensured by their universal comput-
erization. This led to an understanding of the need to develop new approaches in educational 
activities based on the use of modern information technologies.
Investigated problem: taking into account the advantages of the content component in edu-
cational activities.
The teaching technology is built on the foundation of certain content, therefore, it is relevant 
to consider the content component in the context of the openness of education. If the concept of 
openness in education is based on the developments of fundamental education, introducing new 
qualities into it that correspond to the actual needs of the individual, then its content component 
presupposes an emphasis, first of all, on economic problems and ways of solving them.
Main scientific results: Existing databases contain mainly structured information, but a 
significant amount of them is unstructured. Joint analysis of data from various sources is 
possible only on condition that unstructured data will be structured, since only for the latter 
the mathematical apparatus of data processing is most developed.
To train a professional who can competently work with data, able to combine mathematical 
logic with the ambiguity of interpretations and concepts in economics and, accordingly, meth-
ods of obtaining data based on the purpose of the study is the task of specialties in economics.
Information technology and the creation of common platforms for open education are the 
instrument for solving this problem.
The area of practical use of the research results: the problem in training specialists of this 
profile is the ability to assess the accuracy of the initial information and the accumulation of 
errors during its processing.
An innovative technological product: the relationship of mathematics and statistics in the 
curriculum for training business analysts creates a platform, the use of which makes it pos-
sible to solve the issue of a balanced approach to the accumulation and processing of data, 
taking into account the desired results in a particular subject area.
Scope of application of an innovative technological product: only a competent internal 
policy of universities on the use of information technologies in teaching provides sufficient 
technical support in the relationship “student – teacher” aimed at complementing classical 
education technologies.

A R T I C L E  I N F O

Article history:
Received date 25.03.2021
Accepted date 22.04.2021
Published date 30.04.2021

Section:
Education

D O I

10.21303/2313-8416.2021.001795

K E Y W O R D S

open education
content component
data
information
business analytics
development model
information technology

Si
er

ov
a,

 I.
, Z

he
le

zn
ia

ko
va

, E
., 

Si
lic

ho
va

, T
., 

K
un

ic
he

va
, T

. (
20

21
). 

In
fo

rm
at

io
n 

te
ch

no
lo

gi
es

 in
 e

du
ca

tio
n:

 fo
rm

at
io

n 
of

 a
 c

on
te

nt
 c

om
po

ne
nt

. 
Sc

ie
nc

eR
is

e,
 2

, S
pe

ci
al

 Is
su

e,
 0

0–
00

. d
oi

: h
tt

p:
//d

oi
.o

rg
/1

0.
21

30
3/

23
13

-8
41

6.
20

21
.0

01
79

5

© The Author(s) 2021. This is an open access article under the Creative Commons CC BY license



73

Social Sciences

in the process of its activities. The redistribution of access to information, as the most important 
component of the interaction of all processes of social, economic and political activity of a person, 
determines both the method of government and business, and the method of obtaining knowledge.

Education is a reflection of the changes taking place in society. The beginning of the new 
millennium brought fundamental changes not only in the understanding of the goals and objectives 
of education, but also in the methods used to achieve them.

Innovative processes taking place in society require a person to have high professional com-
petence, which is necessary for the development of new technologies. The consequence of this is an 
increased attention to the level of intellectual development of the individual, to the ability to learn 
throughout life.

Universal computerization has determined the need to develop new approaches in the field 
of educational services, which should be based on knowledge, communication skills associated 
with a person’s ability to self-development in conditions of constant updating of information [1].

The new model for the development of a society based on knowledge considers openness as 
a basic characteristic of modern education, and the development and widespread introduction of 
open education technologies as an urgent problem of the new millennium.

Studying the problem of openness in education, UNESCO focuses on:
– providing each individual with its own vision of the process of its education;
– prerogative of the development of systems thinking in the learning process;
– rational organization of the cognitive activity of students, which allows individualizing 

the educational process;
– consideration of information and communication technologies as a tool to ensure the main 

function of the learning process;
– improving the system of distance learning at various levels [2].
Therefore, the issues of openness of education, considered through personal improvement 

based on the combination of theoretical and practical knowledge and skills, determined the rele-
vance of choosing a research topic, taking into account the time factor.

1. 1. The object of research
The object of research is the current trends in the transformation of education.

1. 2. Problem description
The growing role of information and communications in the formation of human capital as 

an information product, identified the problems of informatization and practical implementation of 
information and communication technologies in education [3–8].

In modern society, an integral part of people’s lives is associated with digital technologies.
The intuitive users of these technologies are schoolchildren and students who have already 

been born in the digital world. Therefore, the use of these technologies in education is a prerequi-
site for its development. On the one hand, the use of technologies has simplified the solution of the 
issues of the formation of databases and their storage, and on the other hand, it minimizes com-
munications and does not guarantee the possibility of making correct decisions when using them. 
Therefore, it is important to meaningfully use these technologies in education [5–9].

To support the processes of educational innovation and add value to the body of knowledge is 
the task of open education [6, 8]. Whereas, organizing the learning process so that all its participants 
interact with each other is a matter of modern interactive pedagogical learning technologies [10].

1. 3. Proposed solution to the problem
The formation of a constructive methodological approach is a necessary condition for 

achieving the effectiveness of the education sector in the context of the formation of new trends 
and patterns of economic development, the spread of information and communication technolo-
gies. This approach should ensure the complexity and subsequent effectiveness of the practical 
implementation of educational services.

The aim of the article is to determine the general scheme of the formation of the education-
al process, taking into account the content component as a basic condition for improving education 
at the present stage of the development of society.
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2. Presentation of the basic material of the research
The need for continuous human interaction with the surrounding reality, the actualization 

of society, the exchange of information flows, the integration of all forms of knowledge acquisition 
have determined the special attitude of modern society to education as a basic resource where a 
person is able to impart synergistic qualities to the education process.

The strategy for the development of the educational sphere today is largely determined by 
the Concept of Open Education. The main goal of the openness of education is the development and 
implementation of open educational resources that contribute to both the disclosure of the student’s 
capabilities and the flexibility of the educational process, adapted to modern market requirements. 
The instrument for achieving this goal is innovative technologies, including information technol-
ogies [11].

Consideration of learning and cognition not as a state, but as a process, determined the cre-
ation of common platforms of open education. Popular online course platforms MOOC (Coursera, 
EdX, Udacity) and MIT OpenCourseWare (MIT OCW) are now providing massively interactive 
learning using e-learning technologies.

The qualitatively new role of education presupposes the combination of the previously de-
veloped fundamentality and the provision of the quality of education at the world level, which can 
be really applied to resolve specific socio-economic problems [12].

A comparative analysis of the concepts of traditional and open education allows to identify 
a new vision of educational work and highlight the qualitative changes in the pedagogical sys-
tem (Fig. 1).

The presented characteristic defines a new approach to the content component of education, 
which, on the one hand, should be aimed at solving specific professional problems and considering 
the student as a full-fledged subject of activity in solving various types of problems, on the other 
hand, focusing on the creative component of the educational process.

At the present stage of development of society, information is one of the main competi-
tive advantages of the development of the world economy. Based on this, the requirements for the 
training of specialists are increasing, who are able to both collect the necessary information for a 
specific socio-economic problem, and who know the methodology for calculating indicators, ways 
to verify the results obtained [13, 14].

Hence, the professional level of economic training should be built on a clear interpretation 
of economic categories and concepts, an understanding of the advisability of choosing the most 
adequate theoretical model for solving the problem based on the stated aim of research.

The specifics of economic theory are determined by the methods of checking the correct-
ness of economic measurements. Today, a significant part of business process data does not con-
form to the format of structured databases and can be stored in a large number of different storages. 
This defines the problem of their economic analysis.

A unique potential for the extraction of new knowledge is unstructured information, which 
is ambiguous, diverse and tends to change its structure and meaning.

Thus, the use of both structured and unstructured data allows cross-analysis of the impact 
of various factors on a specific economic situation and, in the future, influence the validity of 
decisions.

However, the lack of a comprehensive understanding of the sources of the formation of the 
area of analysis of structured and unstructured data, as well as an available tool for describing 
schemes and rules for analyzing these data, although it forms a new phenomenon in their analytical 
processing, does not allow assessing the volume and quality of hidden information.

In the current data flow, the main challenge is finding business-relevant information in real 
time and presenting it in a meaningful way. There should be enough information so that it can be 
turned into knowledge [15, 16].

However, a large amount of data does not characterize the accuracy of the final model. For 
the final result, the consistency of the data updates rate and the time interval required for this is 
relevant. This makes it possible to find quantitative relationships between economic variables.

Consideration of the provisions considered above is based on the fact that most of the set-
tlement operations are associated with a certain mathematical program, the main requirement of 
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which is that all economic problems can be solved following a certain sequence. At the same time, 
it should be borne in mind that the transition from a traditional education system to an open one is 
aimed more at the correlation dependence between the variables of the model than at reflecting the 
cause-and-effect relationships that underlie the classical education system. This defines a new level 
of mathematical training for students of economic specialties.
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Fig. 1. Comparative characteristics of education systems and the principles that determine it. 
Developed based on [5, 12]

From the point of view of the mathematical competence of a specialist, it becomes important to 
understand the unique options for the possibilities of different tools for the implementation of differ-
ent ways of solving and different forms of obtaining results when solving economic problems (Fig. 2).

The professional level of economic decisions is based on a real business process. The foun-
dations of the logic of thinking, tracking the presence of connections between the factors that form 
an economic problem and the subsequent application of mathematical methods and models for 
solving applied problems, are determined by mathematics.

Hence, the mathematical competence of a specialist lies in understanding the varied capabil-
ities of various tools for the implementation of various solutions and forms of obtaining results [17].
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Fig. 2. The place of the mathematical component in the content component of education

But, in real business practice, the availability of access to a large amount of data, their con-
stant updating and increase against the background of the lack of tools that allow establishing the 
relationship between these data, determines the need for the development of specialized methods 
of their analytical processing.

If the professionalism of a specialist is considered through its understanding of the criteria 
that determine the choice of the most adequate theoretical research model, namely [7]:

– identifying logical contradictions,
– minimizing the number of initial hypotheses and testing them on mass populations,
– mathematical rigor of theoretical concepts and the validity of the initial premises of the theory,
– reproducibility of results on a large number of objects, then a tool, technology, application, 

as well as a method of collecting, analyzing and presenting data to create a functional system for their 
processing is business analytics.

The modern importance of business intelligence today boils down to understanding the 
importance of data and its analysis, the ability to understand the processes and tools necessary for 
effective information processing.

Database features pose big challenges for data analysis and motivate the development of 
new statistical methods. IT technologies and work with alternative data sources are able to solve 
the age-old statistical problem of the ratio of data speed and quality, but at the same time, timely 
extraction of useful information and, accordingly, making correct conclusions based on them is 
hampered by the presence of a large number of different programs and systems.

Business intelligence tools are software applications that perform tasks for monitoring, col-
lecting and analyzing data, and also allow to track the patterns of dynamics, structure, distribution 
and relationships in this data.

Knowledge of statistics and methods of its analysis as a basis for improving business intel-
ligence determines that data processing techniques have limited opportunities to obtain reliable 
results if these data have systematic errors. If data is only important for choosing between theories, 
then the data processing process will focus on making informed decisions. This will make it possi-
ble to build models for each client, as well as customize and rebuild them in real time.

Thus, the relationship between educational programs in mathematics and statistics contrib-
utes to the formation of a creative specialist who understands the clear line between the theory of 
the issue and the rules for calculating indicators. The competitive advantage of such a specialist is 
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the ability to extract the hidden parameter from the available data set and estimate the value of this 
parameter in a more reliable way.

Based on the fact that the main function of the learning process and its support is provid-
ed by information and communication technologies for the transfer of educational information, 
systems that ensure the concentration of educational materials and course management issues 
are of interest.

A personal training system allows to automate the management of the course. The feasibil-
ity of using such a system in the form of electronic courses of the Moodle learning management 
information system makes it possible to link such basic means of communication as e-mail, forums 
and chats [18].

One of the basic concepts in the Moodle information environment is the concept of a course 
as a means for presenting educational material, organizing the learning process and an environ-
ment for network communication of course participants.

The functionality of the software platform is determined by its communication block, which 
provides feedback when using the theoretical, practical, independent and control components of the 
electronic course.

Based on the increase in the volume of communication in social networks, it is useful to 
ensure the educational process that students connect their accounts with Telegram bot to receive a 
flexible notification system for the purpose of communication “teacher – student”. Improvement 
of the communication component makes it possible to ensure the combination of the variable and 
situational content of the information and cognitive competence of the student for the sake of the 
formation of a creative specialist – a professional.

3. Discussion
The foundation of training specialists of any profile is the structural and logical sequence of 

teaching mathematics and statistics. But, misunderstanding of the essence of the studied phenomena 
and processes, false correlations and confusing cause-and-effect relationships lead to the construction 
of models that are flawless from the standpoint of mathematics and are completely unviable in reality.

IT acts as a tool that helps to reflect both the essence of the problem and the possibility of its 
implementation within the required time interval.

The increase in the number of data sources worsens the human perception of the results of 
the analysis of the data obtained. In this case, IT reduces the individual approach to the educational 
process and the level of student control [19].

When training specialists in the economic field, the priority is to understand the essence of 
the economic problem and the selection of tools that allow it to be solved quickly.

Thus, the competencies obtained in the study of mathematics - economics - statistics, form 
a meaningful component of the educational process. At what stage and how IT should be used de-
pends only on the problem facing the business.

The ideal tool for solving business problems, decomposing it into simple components and 
obtaining the best solution is business analytics.

Training business analysts who understand statistics will allow to combine understanding of 
the business process with modern BIG DATA software shells and GOOGLE ANALYTICS tools.

4. Conclusion
The ongoing changes in modern society determine new features of education, among which 

an important characteristic is openness.
A knowledge-based society defines information as the basis for its development. A paradox-

ical situation arises - there are powerful tools for storing and analyzing large amounts of data, but 
decisions based on the results of this processing must be made by a person, since it has the ability 
to generate new information.

The specificity of economic development is associated with methods for assessing the error 
of economic measurements. Therefore, the training of specialists who can competently work with 
data and use modern tools for their processing will create an educational environment where it is 
possible to assess the importance of the interaction of technology in the education system [20].
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Paying attention to the tool for the implementation of new educational models, it is nec-
essary not to forget about the content component of those training programs that this technology 
serves. It is necessary to ensure not so much interactive work with data as the efficiency of access 
to them. The presence of a logical-structural scheme for teaching mathematics and statistics will 
allow the formation of a creative-thinking specialist who is able to combine different methods of 
data analysis to make informed decisions.

To obtain the desired results, it is necessary to properly organize the process itself. The op-
timal combination of the content component in the training of specialists with technical support is 
achieved using one of the popular learning management systems Moodle, when the support of basic 
learning technologies does not contradict the actual implementation of changes in the educational 
institution.
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