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ECONOMIC EDUCATION
UNDER THE INFLUENCE OF INFORMATION TECHNOLOGY:
ANALYSIS OF THE BIBLIOGRAPHIC LANDSCAPE

Olga Kudrina', Viacheslav Riznyk?, Yuliia Ivchenko?®

Abstract. The aim of the article is to carry out a bibliographic analysis of articles related to the use of IT in economic
education, in order to characterise the future landscape of scientific and pedagogical research. The material for the
analysis were publications from the scientometric database Web of Science from 2020 to 26 March 2024. Only open
access publications were taken into account. The VOSviewer application was used to qualitatively characterise the
publication's landscape using keyword sets. The search was conducted among publications from 2020 using the
words "information technology" and "economic education” in the "Keywords" and "Abstract” fields according to
the search formula "information technology AND economic education”. In terms of quantitative indicators, there
is reason to believe that with the development of the IT industry and, importantly, with the emergence of artificial
intelligence and the development of machine learning, the number of qualitative studies in economic education
is growing. The subject of such research is the modernisation of economic disciplines, the introduction of active
learning methods, and the spread of digital platforms that improve the training of economists. A qualitative analysis
of the keywords that form the three main clusters of research reveals three trends: (1) the trend of integrative
influence of IT development on the development of educational institutions, introduction of innovative models in
economic education and its management; (2) the trend of development of personal qualities under the influence of
economic education with the use of information technologies; (3) the trend of integration of economic education
into socio-economic processes and its impact on human resources and their development. These areas are
interconnected and therefore considered promising for the future: research related to the various impacts of the
digital economy on the development of universities and their digital administration (digital university, provision
of educational services anywhere in the world; development of digital learning environments and pedagogical
design, and so forth); research related to the development of learning technologies under the influence of Internet
technologies (immersive, gaming technologies, simulations, use of virtual and augmented reality), development
of individual qualities of specialists in the field of economics (development of relevant skills - critical and creative
thinking, digital communication skills, lifelong learning); research that reveals the peculiarities of organising
education in the face of constraints and characterises the causes of digital divide; study of economic processes
that determine the links between economic growth, economic education, the introduction of Industry 4.0 and
the spread of artificial intelligence in all areas of the national economy.
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1. Introduction and forecasting tools are being developed, and

Modern society today is developing under the innovations are emerging that are embodied in
influence of globalisation and informatisation. = various industries (Pilege et al,, 2021). Therefore, it
Technologies are spreading rapidly, digital analysis | is natural to notice not only changes in the economy
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focused on a digital society, but also a change in the
priorities of economic education, which has acquired
new meanings in recent years and is based on modern
information technologies (Danish et al., 2023).
Analysing scientific and pedagogical research
related to the use of IT in economic education, the
study of economics at universities, the requirements
for training economists and the results of such training,
the authors noted a wide range of research topics:
— The use of digital business simulators as a type of
digital educational resource used in the preparation
of information technology masters is discussed in
(Antoniuk et al, 2023). Such business simulators
shape knowledge and skills and prepare for making
informed decisions in economic and managerial
activities. The authors argue that the use of simulations
(Contract Design and Principal-Agent Dilemma
Simulation) promotes understanding of the concepts
of contract design and information asymmetry in
economics and management, and increases interest
in and develops the behavioural component of
economic and managerial competence, which is now
considered an essential soft skill of a specialist;
— The use of web-quests in management training
is described in (Rudenko et al, 2022). The authors
describe the game technology web-quest for solving
applied problems and demonstrate its effectiveness:
they find a positive effect on the intensity of learning
new knowledge and a positive emotional effect on
educational overload. Digital educational escape
rooms are discussed in (Sdnchez, 2023). The authors
show that quest rooms serve as a means of motivating
and facilitating the viewing of content for students,
future economists, who have taken the course
"Organization of Production (Market Theory)";
— The justification for the feasibility of digital visual
materials in education is given in (Semenikhina et
al, 2020). In particular, the authors emphasise the
importance of visual representation of information
content for economists, which allows to speed up the
perception and processing of text, data arrays, etc.,
and describe the relevant specific course;
— The use of open educational platforms in modern
economic (mathematical) education is presented in
(Semenikhina et al, 2019). The authors summarise
the experience of teaching mathematical courses on
which economic education is based (analytical
geometry, linear algebra, etc.) and describe their
features (support for various formats of presentation
of materials, access, possibility of modification, etc.).
The article (Valadao et al, 2023) gives an idea of
the use of the flipped classroom method for mastering
linear algebra in the process of economic education
based on digital information and communication
technologies "Octave";
— The paper (Chen et al, 2022) emphasises the
possibility of using Web3.0 technologies not only

for the development of the digital economy, but also
for economic preparation by providing ubiquitous
access to Internet technologies, driven by the
development of artificial intelligence in the fields of
machine learning, finance and data management;

— The IT-based case study method for teaching
economics and business students is presented in
(Hoang et al, 2022). The authors demonstrate the
effectiveness of financial education in colleges and
universities in developing countries.

The analysis shows the prevalence of different
approaches to teaching economics using information
technology. At the same time, such studies confirm
the diverse landscape of economic education under
the influence of IT. Therefore, the analysis and
generalisation of modern pedagogical practices in
economic education are relevant and provide an
opportunity to see the existing trends in the use of IT
for economic education in general.

The purpose of the article is to conduct
a bibliographic analysis of articles related to the
use of IT in economic education, thereby characterising
the future landscape of scientific and pedagogical
research.

2. Materials

The material for the analysis were publications
from the scientometric database Web of Science
from 2020 to 26 March 2024. Only open access
publications were included.

3. Methods

The overall analysis was based on the number
of publications for S-year periods: 2005-2009,
2010-2014, 2015-2019 and 2020-20.03.2024. On
its basis, the trend of relevance of research on the
use of IT in economic education is expressed. Further,
the VOSviewer application (https://www.cwts.nl)
was used, which allows to qualitatively characterise
the publication landscape using sets of keywords.
The developers of VOSviewer provided the calculation
of markers:

— (Cluster) — a set of network elements that are close
to each other by a certain characteristic, marked with a
number;

— (weight) of an element indicates the importance
of the element: an element with a higher weight is
considered more important than an element with a
lower weight;

— (wy) is the weight of the links: the number of links
the element has with other elements;

— (wtls) is the weight of the total bond strength: the total
strength of the bond of an element to other elements;

- (w,) — when working with keywords, indicates the
number of documents in which the keyword appears;
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— (8,py) — the average year of publication of documents
in which this keyword occurs.

The search was conducted among publications from
2020 using the words "information technology" and
"economic education” in the "Keywords" and "Abstract"
fields according to the search formula "information
technology AND economic education”.

Based on the publications found, the application
calculated quantitative indicators, which were
collected in a table. The app's algorithms divided the
publications into clusters depending on the number
of references found. These clusters were analysed on
a quantitative basis and the general trends that were
identified were described. To make the tables clear,
the depth of the tables was limited.

4. Results

The quantitative analysis of the publications in the
search for "information technology AND economic
education” (Table 1) shows an increase in the number
of publications related to the use of IT in economic
education (the last column will show to exceed
the previous indicators, as today publications are
analysed only until March 2024).

The set of publications for the query "information
technology AND economic education” gives a set of
4709 keywords. Analysis of the most frequently used
keywords (mentioned in at least 20 publications)
divides this set into 3 clusters (Table 2).

Each cluster has a different number of words,
but they are related and form a specific field of
research. The first, the red cluster, includes the words
"digital economy, digitalisation, higher education,
innovation, management, model, students, sustainable
development, technologies". Together they characterise
the educational process in higher education.
The words "innovation, management, model" have the
highest number of links (36, 34, 33 respectively) and
the words "higher education, innovation, management"
have the highest strength of links (111, 134,
226 respectively). They are the most frequent among
the keywords of the set of publications (58, 54, 54, 54).
They characterise the cluster as one that emphasises
the link between "higher education, innovation,
management and models", which is interpreted as
a trend towards the modernisation of economic
higher education under the influence of IT through
innovation, modern management strategies and the
introduction of innovative models for the training
of economists. This trend is reinforced by research on
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the digital economy and the sustainable development
of universities. This trend is confirmed by other
studies (Johnson & Meder, 2023; Liu et al., 2024;
Yurchenko et al., 2023; Xu & Song, 2022).

The second, green cluster, includes the words
"adoption, China, covid-19, determinants, digital
divide, gender, impact, information, Internet, skills,
technology"”, with the words "impact, information,
technology" having the largest number of connections
(40, 39, 38 respectively), which also have the largest
strength of connections (284, 301, 275 respectively).
These keywords are also the most frequent ones in
the cluster. Taken together, these words characterise
higher economic education from the point of view
of the impact of IT on individuals, their health and
the development of personal skills. Generalising the
data on the green cluster, it is possible to talk
about the trend associated with Internet technologies
for teaching economic disciplines (especially during
the pandemic), the impact of information technology
not only on health, but also on the level of acquired
skills, the widening of the digital divide for different
groups (through access to the Internet, due to
economic factors, etc.). This trend is confirmed by other
studies (Pivneva et al., 2023; Nataraja et al.,, 2011;
Yang & Hong, 2023).

The third, blue cluster, contains the words "economic
growth, education, globalisation, growth, human
capital, ICT, information technology, knowledge,
performance, productivity”. The analysis of the
third cluster shows the best indicators for the words
"economic growth, education, ICT" in terms of the
number of links (34, 40, 39 respectively), the strength
of the links (172, 364, 315 respectively) and the
number of publications with these keywords (55, 180,
112 respectively). The cluster includes words that
characterise economic education in the context of
globalisation, growth, human capital and productivity.
Therefore, there are reasons to highlight the
trend of integrating economic education into socio-
economic processes: publications characterise the
widespread (global) impact of not only the economy,
but also economic education on society, economic
growth and productivity, which is due to the
development of information technology and
ICT. This tendency is confirmed by other studies
(Medvedeva et al, 2022; Carayannis et al, 2014;
Aoujil et al., 2023).

Thus, based on the bibliographic analysis of
publications on the use of IT in economic education,
there are three trends (Figure 1).

Table 1
Number of publications
Keywords 2005-2009 2010-2014 2015-2019 2020-20.03.2024
Information technology AND economic education 208 598 1128 1054
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Table 2

Keyword clusters for "information technology AND economic education”

cluster wl wils wo sa

16. | access 2 21 59 20 2021.2
17. | adoption 2 29 127 SS 2021.9
18. | agriculture 2 18 43 21 2021.3
19. |China 2 28 74 28 2022.0
20. | covid-19 2 28 88 58 2021.8
21. | determinants 2 27 98 35 2021.9
22. | digital divide 2 28 102 35 2021.4
23. | gender 2 25 S1 22 2021.7
24. | health 2 18 33 21 2021.9
2S5. |impact 2 40 284 98 2021.9
26. |information 2 39 301 113 2021.8
27. |Internet 2 33 101 39 2021.7
28. | skills 2 22 60 26 2021.7
29. |technology 2 38 275 103 2021.8
30. | economic growth 3 24 79 28 2022.0
31. |economic-growth 3 34 172 Ss 2022.0
32. | education B 40 364 180 2021.7
33. | globalisation 3 22 54 20 2021.6
34. | growth B 29 9s 32 2021.9
35. | human capital 3 23 61 23 2021.6
36. |ICT 3 39 315 112 2021.7
37. |information technology 3 26 60 39 2021.6
38. |information-technology B 30 85 31 2021.8
39. |knowledge 3 26 70 31 2021.8
40. | performance 3 27 77 31 2021.871
41. | productivity 3 29 85 28 2021.75

S. Conclusions

The bibliographic analysis makes it possible to
characterise the current scientific research related
to the use of IT in economic education. In terms
of quantitative indicators, there is reason to believe
that with the development of the IT industry and,
significantly, with the advent of AT and the development
of machine learning, the number of qualitative
studies in economic education is increasing. The subject
of such research is the modernisation of economic
disciplines, the introduction of active teaching methods
and the spread of digital platforms, thanks to which
the training of economic specialists is improved.

The qualitative analysis of the keywords that form
the three main clusters of the study allows tracing:
— The trend of integrative impact of IT development
on the development of educational institutions,
introduction of innovative models in economic
education and its management;
- the trend towards the development of personal
qualities under the influence of economic education
with the use of information technologies;
— the trend of integrating economic education into
socio-economic processes and its impact on human
resources and their development.

The trend highlighted emphasises the links

between different areas of society: the development
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Figure 1. Trends in research areas on the use of IT in economic education

of digital technologies, the development of the
economy, the development of the education sector,
the modernisation of economic education and the
development of digital tools for the economy.

These areas are interconnected and therefore
considered promising for the future: scientific
research related to the various impacts of the
digital economy on the development of universities and
their digital management (digital university, provision
of educational services anywhere in the world;
development of digital educational environments
and pedagogical design, etc.); research related to
the development of learning technologies under
the influence of Internet technologies (immersive,
game technologies, simulations, use of virtual and
augmented reality), development of individual qualities
of specialists in the field of economics (development

of relevant skills — critical and creative thinking,
digital communication skills, ability to learn
throughout life); research that reveals the peculiarities
of organising education in the face of constraints
and characterises the causes of digital divide; study
of economic processes that determine the links
between economic growth, economic education,
the introduction of Industry 4.0 and the spread of
artificial intelligence in all areas of the national
economy.

6. Restriction

A significant part of the analysed publications was
taken from the Web of Science database. The analysis
does not include materials published in the database
before 2020 and after 20 March, 2024.
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