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QUANTITATIVE APPRAISAL AND
SCIENTOMETRIC EXPLORATION INTO THE
DIGITIZATION OF EDUCATION

ABSTRACT

In the current conditions, the digitalization of education in almost all countries of the
world has become a vital strategy for the total restructuring of traditional forms, tools,
methods and technologies of education. At the same time, the issue of financial literacy
is one of the priorities in education since the level of social welfare and the level of
economic development of the country depend on the level of financial literacy. The
article is devoted to a thorough scientometric review of scientific publications on the
digitalization of financial education, highlighting key ideas, trends in developing scientific
views, prospects, and opportunities for further research. The bibliometric analysis was
carried out using specialized methods and tools, in particular, in-built Scopus and WoS
databases tools, VosViewer software, and the Google Trends web application. Publica-
tions were extracted from the two scientometric databases, Scopus and WoS, in the
time interval from 1990 to February 2024. A dynamic analysis of research articles
showed their intensive growth since 2020, which is due to increased attention to digital
education in the context of global transformations, the COVID-19 pandemic, and military
conflicts. A transnational representation of the research was identified, with key geo-
graphic centres in the United States, the United Kingdom, and China. A country-by-
country analysis confirmed the connection between researchers due to similarities in
educational strategies and geographical proximity. Using the results of the constructed
bibliometric map, the thematic analysis identified 4 key clusters that confirm the central
role of digitalization in financial education. Within the clusters, thematic groups of sci-
entific publications were identified (innovations in education and digital technologies,
socio-economic challenges in education, leadership and competitive advantages in ed-
ucation, financial and economic aspects of education, etc. The analysis identified prom-
ising research areas, including strategies to improve access to educational resources
during crises, studying the impact of Industry 5.0 on financial education, studying fi-
nancial innovations in education, and researching inclusive digital education.

Keywords: financial education, bibliometric analysis, educational technology,
e-learning, financial literacy, educational innovation, digital transformation, higher edu-
cation

JEL Classification: 121, 123, 033

INTRODUCTION

Education, as an integral part of social progress, is the basis for the sustainable devel-
opment of the modern economy and the achievement of social stability in society. The
relevance of the topic of modern education in the context of globalization, the effects
of the Covid-19 pandemic, the devastating consequences of military conflicts, etc. lies
in the need to ensure access to education for all segments of the population, the bal-
anced use of educational resources, and the maintenance of the quality of education.
Digitalization of education is a tool that can help overcome these challenges. Li et al.
(2023) noted that according to international and national studies, approximately 85%
of universities in the world currently offer all types of educational courses and 65%
claim that digitalization improves the quality of education.

In the context of modern scientific and technological progress, it is impossible to avoid
the digitalization of financial education. Financial education plays a significant role in
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the context of education in general. After all, understanding complex financial concepts and the ability to make important
financial decisions are key to ensuring the normal life of everyone and are crucial for the country's economic development.

Of all the areas of education, the digitalization of financial education is one of the most rapidly developing. The emergence
of new financial digital tools has led to new forms of learning that need to be taught and adapted.

For the effective implementation of digital learning tools, it is necessary to consider all the factors that affect the effective-
ness of digital education, the level of implementation and adaptation, student motivation, and the quality of teaching.
Therefore, conducting a quantitative analysis and scientometric study of digital transformation in financial education is
becoming relevant and necessary to understand the future of education. Such an analysis will help identify trends, inno-
vations, and challenges related to digital transformation and contribute to developing strategies to improve financial edu-
cation's effectiveness in the digital age.

LITERATURE REVIEW

Numerous scientific publications have been published on the impact of digital technologies on education. Most research
materials focus on the general aspects of the introduction of digital technologies in the educational space (Ninassi & Burrell
(2023), some of which focus on the geographical and sociocultural features of the implementation of digital transformation
(Diaz-Garcia et al. (2022), Ogunleye et al. (2023)).

Given the significant number of scientific studies on numerous issues of the use of digital technologies in education, it is
extremely important to have publications that implement quantitative and scientometric (bibliometric) analysis. It is these
scientific materials that allow us to identify key trends in the introduction of digital tools, methods and methodologies into
the educational space, as well as trends in scientific views and ideas about such digital transformation. In particular, the
scientometric analysis implemented in the publications by Kharchenko (2023) and Koibichuk et al. (2023), thanks to the
authors' use of special bibliometric tools (Bibliometrix and VosViewer), provided an opportunity to get acquainted with the
key ideas of scientists related to the digitalization of education. The authors paid special attention to the direct correlation
between the level of digitalization of education and the level of business competitiveness.

Castroa et al. (2023), Muktiarni et al. (2023) identified key thematic areas of research on the implementation of digital
initiatives in the educational environment, promoting transnational and interdisciplinary exchange of knowledge and ideas.

Studies related to the bibliometric analysis of the impact of digitalization in higher education were conducted by Moghayedi
et al. (2021), Muktiarni et al. (2023), and Tirkistanli (2024). These research papers studied various aspects of implement-
ing digital solutions to improve the level and quality of education. In particular, the researchers focused on two aspects:
considering the effectiveness of various digital tools in times of crisis (covid-19), as well as the interdependence of the
quality of digital initiatives and the level of satisfaction of the needs of the modern labour market.

In the context of the openness of economic systems and the expansion of financial and economic ties between countries,
the issues of raising the level of financial education and financial literacy of the population are of particular importance.
The issue of digitalization of financial education is an object of close attention of scientists and occupies a significant layer
among the total number of scientific publications on the digitalization of education in general. For example, Senduk et al.
(2023) conducted a bibliometric analysis of the transformation of financial education under the influence of new digital
tools. Based on the analysis of a large number of scientific papers, the authors conclude that financial literacy is a strategic
issue for the country's economic development. In other words, the level of financial advice of citizens determines the level
of their quality of life, while the latest digital technologies, according to the authors, contribute to increasing the level of
financial literacy and access to financial information.

The scientific materials in the meta-analysis related to the study of the role and development of digital literacy are also
among the key ones in today's context. In particular, Sharma et al. (2023) emphasize the importance of acquiring and
developing digital skills. According to scientists, digital competence is an integral part of the personal development of every
citizen, which ultimately contributes to the development of the country's economy.

Equally important are studies related to the bibliometric analysis of educational inclusion. Such research is based on the
identification and detailed review of digital initiatives based on the idea of providing education for all segments of the
population, as well as the development of curricula to engage all stakeholders in digital learning. In particular, Li et al.
(2023) and Porkuian et al. (2023) focus on the key general principles, ideas, and methods on which, according to scholars,
inclusive education should be based, regardless of country or socio-cultural characteristics. Porkuian et al. (2023).
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However, it is worth noting that this analysis was mostly based solely on scientific publications individually or the Scopus
or WoS databases. In general, scientometric research has a number of advantages and disadvantages. One of these
disadvantages is the limited data within individual scientometric and abstract databases. Muktiarni et al. (2023) and Ko-
marova et al. (2022) emphasize the need to consider numerous aspects that, if not taken into account, can distort such
research. Among these aspects, the researchers highlighted the following: the number and relevance of research materials,
the time period within which the research is carried out, the use of different search queries, etc.

In general, the results of bibliometric research are relevant and important for scientists, educators, and other stakeholders
in the educational process, as they help to identify key trends in the development of educational digital transformation,
promote transnational and interdisciplinary dissemination of important scientifically-based ideas, strategies, methods, and
methodologies in the educational space.

However, despite the large number of studies related to the digitalization of education, certain areas remain insufficiently
defined. In particular, further scientifically based quantitative and scientometric analysis is needed on the digitalization of
financial education. This issue is important given that financial education and financial digital literacy are vital in the context
of modern digital evolution. In addition, the digitalization of the financial world is a complex dynamic process that requires
constant revision of scientific approaches, considering the complexity of such a process and constant changes in the
educational space.

AIMS AND OBIJECTIVES

This research aims to determine the features, directions, and level of dissemination of information on the digitalization of
education and financial education, in particular, by conducting a meta-analysis of scientific publications included in the two
largest scientometric databases.

The following tasks were set to achieve this goal:

= to identify scientific publications on the basis of citation and relevance, in the context of the studied topic (according
to the selected search queries);

= to cluster scientific publications according to various criteria (geography of prevalence, thematic areas of research,
etc.) for better orientation in the context of the research topic;

= based on the results of the meta-analysis, to outline promising areas for further research.

METHODS

The theoretical basis for the study was the scientific publications selected on the topic from two scientometric databases
Scopus and WoS. The time period (from 1990 to February 2024) for which the scientific papers were selected is due to
the need for a deeper study of the conceptual foundations of the digitalization of education, and development trends in
different time intervals.

The following additional tools were used to implement a detailed, scientifically based bibliometric analysis of the digitali-
zation of education (in particular, financial education):

= in-built tools for meta-analysis of Scopus and WoS databases - for graphical analysis of the number, citation and
dynamics of scientific publications selected by different search queries. It is also used to build scientometric graphs
of affiliation and geographical distribution of scientific publications.

= Google Trends - to track the dynamics of public interest in the digitalization of financial education, and to identify key
trend peaks.

= Vos Viewer - to build scientometric maps of the geographical interaction of scientists for the implementation of
research on the digitalization of education; to build thematic and evolutionary bibliomaps.

Also, in the process of quantitative evaluation and scientometric research, general scientific methods were used: analysis,
synthesis, and logical generalization - in the process of outlining the conceptual framework for the digitalization of financial
education, researching key ideas, the latest methods and methodologies, as well as identifying the most relevant areas
that require further research.

590 DOI: 10.55643/fcaptp.2.55.2024.4385


https://fkd.net.ua/
https://www.fta.org.ua/

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE

Volume 2 (55), 2024

RESULTS

The statistical analysis of the number of scientific publications and their citation level is shown in Figure 1.

The search queries were identified on the basis of relevance in the context of the studied topic of digitalization of education,

with a primary focus on financial education.
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Figure 1. Statistical analysis of scientific publications.

Based on the data presented in Figure 1, it can be concluded that "e-learning" and "education AND digital technologies
are the most prominent and widely researched topics, as evidenced by both the large number of publications and citations.
This indicates a strong emphasis on studying the integration of digital technologies into educational practices. In addition,
"financial education and digital technologies" is emerging as a prominent area of interest, indicating a growing recognition
of the importance of digital literacy in financial education. Overall, there is consistency in the trends observed between
Scopus and WoS, with similar patterns in the number of publications and citations for each topic.

Figures 2 and 3 provide an overview of the dynamics of scientific publications related to the digitalization of education in
the Scopus and WoS databases, in terms of selected search queries.
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Figure 2. Dynamics of research materials in the WoS database, from 1990 to February 2024, number of articles.
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The data shown in Figure 2 indicate:

= the growing dynamics of scientific publications in the WoS database in the field of digitalization of education (search
query "education and digital"), especially since 2014, which can be explained by the need to transform education in
the context of the global development of digital technologies and the growing need to cover this topic in the scientific
literature;

= the highest activity of scientific publications, in terms of all selected search queries, has been observed since 2019,
which is due to the consequences of the COVID-19 pandemic;

= the growth of scientific literature in the categories of "e-learning" and "cyber-education" is evidence of the relevance
of digital forms and education methods.
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Figure 3. Dynamics of scientific publications in the Scopus database, from 1990 to February 2024, number of articles.

Figure 3 shows that since 2000, the number of scientific publications in the context of digitalization of education and
financial education, in particular, in the Scopus database, has been growing exponentially. This particular period (2000-
February 2024) reflects not only the active development of digital technologies in education but also the interest of the
scientific community in the intricacies of such development (the emergence of new methodologies, ideas, tools, etc.). The
peak of scientific publications in 2020-2024 is due to the effects of the COVID-19 pandemic, military conflicts in the
territories of individual countries, and the need to adapt educational systems to new "difficult" conditions.

In general, based on the dynamics of scientific publications presented in Figures 2 and 3, as well as the analysis of these
scientific publications, it can be argued that the COVID-19 pandemic has significantly changed the dynamics of research
on the digitalization of education and financial education in particular. It is also the COVID-19 pandemic that has contrib-
uted to the emergence and development of new teaching methods and methodologies. Such significant changes are due
to the need for the educational space to quickly adapt to changing conditions caused by quarantine restrictions. The
scientific publications of this period actively study the development of online education, distance education, and the crea-
tion of online courses based on universities and other digital pedagogical methods and tools.

The small number of publications in 2024 (Figures 2 and 3) can be explained by the partial coverage of publications in
January-February 2024.

Thus, the growing interest of the scientific community in the digitalization of education in general and financial education
in particular points to the relevance of the topic and the need for a more thorough scientometric analysis of the selected
scientific literature.

It is also essential to study the interests of not only the scientific community but also the general interest of the population
in the chosen topic. Such interest can be traced using the Google Trends tool, which analyzes the frequency of Internet
users' queries on the selected topic.

In general, the graphs based on predefined search queries and built using the Google Trends tool showed similar trends
in the growth of general interest in the digitalization of education since 2004 with peak values in 2019 and 2020.
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However, two search queries had an interesting trend (Figure 4).
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Figure 4. Google Trends results on Internet users' queries about "digital financial education” and "e-learning” in the world for 2006 -
February 2024. (Source: created by the authors using the Google Trends toolkit)

In particular, the search query "e-learning" peaked in 2020. And the search term "digital financial education" peaked in
2009. This can be explained by the following:

= the peak in the popularity of e-learning in 2020 is associated with the global COVID-19 pandemic and the related
mass closure of educational institutions or their transition to distance learning;

= the peak of the term "digital financial education" in 2009 can be explained by the general interest in financial literacy
and education after the global financial crisis of 2008. During the crisis, many people sought information and re-
sources to understand better the basics of the financial system and how to manage their finances.

So, overall, these peaks in the popularity of the search queries "e-learning" in 2020 and "digital financial education" in
2009 show a close causal relationship between external circumstances (usually the adverse effects of economic, political,
social and other crises) and the demand for digital learning and financial literacy. Circumstances such as the pandemic
and the global financial crisis have led to the public interest and relevance of these topics in the respective years.

For further scientific research, it was decided to focus on scientific publications identified in the context of two scientometric
databases Scopus and WoS, selected by the search term "financial education AND digital". The search term was chosen
because it is more general and covers various research in the field of digital technologies in financial education. This query
covers various aspects, including e-learning, cyber-education, and digitalization of financial education.

The top 10 countries by the number of publications by scholars who studied the digitalization of financial education (search
query "financial education AND digital") are shown in Figure 5.

Figure 5 demonstrates:

= the national prevalence of issues related to the digitalization of financial education;

= the United States (Scopus — 328 publications), the United Kingdom (Scopus — 132 publications and WoS — 94), India
(Scopus — 132 publications and WoS — 64), and China (Scopus — 128 publications and WoS — 182) are the undisputed
leaders in publishing scientific materials on the topic of digitalization of financial education;

. a variety of countries (Russia, Germany, Australia, etc.) that study the development of digital technologies in financial
education. Each of these countries also has a significant number of publications in both databases related to the
digitalization of education in general;

= certain geographical differences in the results of the scientometric analysis. For example, although Indonesia holds

a high position in the Scopus database, there are only a few publications in the WoS database with the affiliation of
researchers from this country.
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Figure 5. Scientometric Analysis of Countries Participating in Research on Digitalization of Financial Education in Scopus and WoS Data-
bases.

The next stage of scientometric research on the digitalization of financial education is to study the basics of the interaction
of the scientific community within certain geographical boundaries (Figure 6). Such an analysis is necessary to identify
general trends and existing and potential interactions. A more detailed study of the territorial features of digital technolo-
gies in education allows us to identify promising areas relevant to certain groups of countries.

) )
(gzpere)
(mneie)
(amizze)
(s
—
spain | (e
[E=
(ada)
-brazl\ ( turkey ) E
me)
[ETETEN)
(i)
(oizze)
()

Figure 6. Geographic insights into digital financial education.

Based on the results of the spatial clustering, four clusters were identified, presented in Table 1 (researchers from each
cluster have joint publications on the digitalization of education).
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Table 1. Spatial clustering of research developments on the digitalization of education.

Cluster Countr|es_/ representa- Characteristics
tives
In the maps of this cluster, countries facing similar challenges (e.g., modernization of education sys-
Switzerland, Slovenia, Ro- | tems and development of teachers' digital competence) are identified, which are due to quite similar
1st cluster mania, France, Greece, historical and cultural features of the development of these countries
(red) PoIan_d, Singa]POFEI Italy, Through cooperation with other countries, researchers whose publications are related to this cluster
Austria, Russia, etc. adopt the experience of developing educational programs, exchanging educational materials, and devel-
oping new approaches to introducing digital technologies in the educational process.
Education in the countries of this cluster is characterized by rapid technological development and the
USA, Belgium, Nether- active introduction of digital tools into the pedagogical process. Scientists from these countries work to-
2nd cluster lands, Turkey, Finland, gether on research in the development and implementation of advanced technologies in the educational
(green) Canada, Norway, Israel, process and research on their effectiveness directly in the application process.
etc. A special role in the cooperation of these countries is played by their promotion of international mobility
of students and teachers through joint exchange and internship programs.
The cooperation of the countries in this cluster is mainly due to a common interest in overcoming the
) ) consequences (for education) of global economic, political, etc. crises and the effects of the COVID-19
UK, China, India, New ) Lo o . - N . -
3rd cluster ! pandemic. The scientific publications of the authors (in cooperation with these countries) aim to find
Zealand, Malaysia, Japan, ; ) - . . .
(blue) ] ] common strategies for overcoming these problems, adapting and developing education systems, im-
Saudi Arabia, etc. . . - = ) : . - Lo
proving the quality of education, finding ways to invest in education development, and financing inno-
vative programs and projects.
Cooperation between scientists from the countries of this cluster is due to the similarity of cultural and
. linguistic environments.
4th cluster Spain, Portugal, Colom- o . o . . o
(yellow) bia, Mexico, Brazil, etc. Due to this similarity, the countries also have similar educational systems. That is why the scientific rep-
! ! ! resentatives of these countries contribute to developing and adapting the latest methods of implement-
ing digital technologies in education through such cooperation.

The scientific analysis of data on the affiliation of researchers to different academic communities allows us to assert the
transnational representation of researchers and the active participation of researchers from the University of Toronto, the
University of London, Harvard University, and University College London in the study of digitalization of financial education.

In addition, scientific publications were analyzed by geographical area and time (Figure 7).
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Figure 7. Spatio-temporal scientometric analysis of publications on digitalization of financial education. (Source: Created by the author with
VOSviewer)

Figure 7 shows the synergistic relationship between the geographical and temporal aspects of research on the digitalization
of education.
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Publication activity in the context of the studied topics has pronounced time intervals, with specifically defined geographical
centres of their scientific affiliation.

In general, the following pattern can be noted: from 1990 to 2018, scientific research was conducted mainly in countries
such as the United States, the United Kingdom, Australia, Japan, Canada, Greece, Slovenia, and Romania. However, in
2019-2020, publication activity shifted to China, Norway, Spain, Portugal, Brazil, Turkey, Italy, and others. From 2021 to
February 2024, Russia, Germany, Indonesia, India, Poland, Switzerland, Saudi Arabia, and others will be the geographical
centres of research activity.

Given the large number of scientific papers on the digitalization of financial education, an in-depth bibliometric analysis
was conducted to identify the main thematic groups.

Thus, bibliographic data from 1659 articles (selected by relevance) were used to build bibliometric maps on the digitaliza-
tion of education (by keywords and authors). The bibliometric map of publications within the scientific field of "financial
education" and related terms is shown in Figure 8.
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Figure 8. Meta-analysis of scientific articles, in the context of keywords, on the topic of digitalization of financial education.

Figure 8 illustrates that research publications on the digitalization of financial education (extracted from the Scopus and
WoS databases) can be grouped into 4 groups (clusters) by research topic. Each thematic group of scientific publications
in the figure is marked with different colours: red, green, yellow, and blue. The size of the circle indicates the frequency
of mention along with the selected keyword (the larger the circle, the greater the number of times the keyword is used in
scientific articles along with the term "financial education").

The first (red) cluster is the most significant (the most significant in terms of research by scholars) within the clusters
identified in the figure. The keywords included in this cluster ("e-learning", "digitalization of education”, "higher education”,
"engineering education”, "sustainable development", "cyber system", "virtual reality", "artificial intelligence", "students",
"industry 4.0", "university 4.0", "distance learning") outline a wide range of scientific issues related to the digitalization of
financial education.

Among the key scientific publications of this cluster, the following are worth highlighting: Eltanskaya et al. (2024), and
Shvaher et al. (2021). These studies are interesting from the standpoint of a diverse approach to the outlined research
topic.
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In particular, Eltanskaya et al. (2024) identify a direct correlation between the level of education and the correctness of
digital transactions. The researchers emphasize that the number of correctly performed financial transactions, as well as
the level of efficiency and security of such transactions, directly depends on the level of financial education.

The study by Shvaher et al. (2021) is interesting in terms of information dissemination. The researchers study the impact
of social media on financial literacy. The authors emphasize that financial advertising, as well as financial advice on social
media, contributes to improving financial literacy in society.

Within the red cluster, an additional grouping of articles was made to facilitate understanding of the key ideas of scientists
and trends in their development. In our opinion, such grouping will also make it easier to navigate through many scientific
materials in the context of the topic under study.

Group 1: digital transformation and innovation in financial education:

In particular, this group of articles is devoted to the study of the effectiveness of the introduction of the latest digital tools,
methods and methodologies of education and their role in shaping the modern digital economy. Also, scientists assign a
key place to financial education in the formation of human capital Ponomarenko et al. (2021).

The relationship between the dynamics of mastering digital financial technologies, the level of financial literacy and

Dobrowolski et al. (2023), through an in-depth correlation analysis, noted the importance of acquiring financial knowledge
in higher education institutions. Scientists emphasize that it is in such institutions that there is a likelihood of obtaining
more thorough financial knowledge and practical skills, precisely because of the availability of a wide range of digital tools.

During 2014-2022, the term "Industry 4.0" was used quite often in the scientific publications of this group. The relationship
between the key concepts of "Industry 4.0" and "financial education" is based on the fact that the production process now
involves the introduction of a number of digital technologies, which in turn requires a fairly high level of financial education
and financial literacy. That is why educational institutions are faced with the task of developing curricula and methods in
accordance with the needs of the modern labour market, which is becoming increasingly digitalized. The development of
financial knowledge, with the obligatory mastery of digital technologies, increases the level of competitiveness of an indi-
vidual citizen in the modern labour market (Tortorella et al., 2020).

The study by Vachalek et al. (2017) is interesting from the point of view of scientific novelty. The researchers substantiate
the concept of a "digital twin" in the manufacturing sector as one of the key concepts in the theory of Industry 4.0.

Chituc (2021) offers variations on strategies for introducing digital technologies into the educational space. The researcher
emphasizes the need to develop the latest digital tools to improve the efficiency of 4.0 educational environments.

Another important study is Nikolova et al. (2023). The undoubted scientific value of this study is the results of a survey
conducted by the authors to determine the readiness of universities to implement inclusive digital financial education in
the era of Industry 4.0.

Group 2: the role of education in sustainable development and achieving the sustainable development goals

In the scientific publications of this cluster, special attention is paid to the relationship between sustainable development
and the effective use of digital technologies in education.

In particular, Artyukhov et al. (2021) and Leonov et al. (2021) explore the role of universities in sustainable development.
These studies emphasize the importance of cooperation between universities and enterprises to ensure the sustainable
development of a country or region. The main role of universities is to provide high-quality education, primarily financial
education, based on the identified business demand to ensure the achievement of sustainable development goals within
the country.

Also worth highlighting is the study by Gupta et al. (2020). The authors present the concept of the Digital Resilience Matrix,
a research tool aimed at studying digital resilience. The concept is based on the idea of assessing the impact of digital
initiatives on sustainable development. The researchers also provide recommendations on possible strategic and tactical
actions, depending on the level of impact.

Burinskiené and Sergente (2022) explore the relationship between digitalization and sustainable development based on a
scorecard. The article provides valuable insights into how the implementation of effective digitalization measures in finan-
cial education can be a driver of sustainable development efforts.

In addition, Onopriienko et al. (2023) comprehensively explore the inclusion of financial education in synergy with the
achievement of Sustainable Development Goal 4 (SDG4). The authors emphasize the importance of ensuring that financial

DOI: 10.55643/fcaptp.2.55.2024.4385 597


https://fkd.net.ua/
https://www.fta.org.ua/

®IHAHCOBO-KPEAUTHA AIANbHICTb: MPOBSEMW TEOPIT TA MPAKTUKM
Tom 2 (55), 2024

education is accessible to all segments of the population, regardless of their gender or age, to promote the well-being of
the population and further sustainable economic development of the country.

Group 3: leadership and competitive advantage in education:

A separate group of articles (Pozovna et al. (2023), Onopriienko et al. (2023), Sanko (2023), Habenko et al. (2023), Hara
(2023), Melnyk et al. (2023), Orazgaliyeva et al. (2023)) is devoted to leadership in education, in particular through
innovative digital teaching methods.

In particular, Vasylieva & Kasyanenko (2013) and Kuzior et al. (2023) assess the country's innovation and competitive
potential, in particular in the context of digitalization of education and sustainable development. The researchers consider
the country's future development through the prism of competitiveness and the level of educational digitalization of uni-
versities.

Group 4: financial and economic aspects of education:

Group 4 (e.g., Djalilov et al. (2015), Vorontsova et al. (2021), Bilan et al. (2019), Kuzior et al. (2022)) combines research
on financial and economic aspects of education.

For example, Djalilov et al. (2015) investigated the impact of financial aspects on the quality of education and its accessi-
bility. Vorontsova et al. (2021) examined the effects of financial aspects of managing an educational institution, highlighting
ideas on the effectiveness of implementing paid financial educational services. Bilan et al. (2019) investigate the relation-
ship between financial resources and the quality of educational services.

The scientific publications identified within the second (green) cluster are related to the study of specific instruments, the
latest methods used in the initial process, their advantages and disadvantages, etc. In other words, the overall research

Scientific publications belonging to the second (green) cluster within the topic of digitalization of financial education focus
on the tools and methods used in the educational process (in particular, the use of technology and information resources
to improve the educational process).

The keywords that characterize the research in this cluster, such as "3D printing" and "additive manufacturing”, indicate
the use of the latest technologies both in the learning process (creation of educational materials or individual physical
objects to be used in learning) and directly as a result of learning (i.e., 3D objects can be the result of the educational
process).

At the same time, the keywords "access to information" and "databases" indicate the interest of scientists in using various
digital technologies to increase the level of access to information.

It should be noted that researchers in the context of this cluster pay considerable attention to distance education. Most
researchers agree that distance education is currently one of the key means of ensuring access to information, flexibility
and adaptability of educational programs, and effective organization of the learning process at a distance. In general, most
scholars agree that distance education is as effective as offline education, but requires the use of additional innovative
digital tools and teaching methods.

For example, Appolloni et al. (2021) argue that distance education, in addition to a number of advantages, has a set of
limitations due to a number of technical, social, and psychological challenges. Access to various financial data through
distance education is studied by Huxhold et al. (2020). The results show the importance of ensuring access to the Internet
for all segments of the population, especially older people who may face challenges in the digital sphere Ohla and Joda
(2020). Researchers also pay considerable attention to studying the role of teachers in the context of the digitalization of
education. In particular, Kalimullina et al. (2021) proved that digital transformations not only lead to changes in teaching
methods and tools but also require teachers to acquire new skills and competencies. Researchers generally agree that
distance learning promotes individualized learning, allowing all participants in the educational process to work at their own
pace.

A review of scientific publications in this cluster has identified several digital methods and tools that are generally recog-
nized by scholars as contributing to the effectiveness and interest in financial literacy:

= online courses, websites, MOOCs (massive open online courses), social networks - these digital tools provide access
to financial information for a wide range of stakeholders and may additionally include other interactive digital learning
tools (methods) (video tutorials, webinars, exercises, games, the ability to display large amounts of financial data
using infographics, etc.);
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= mobile applications - these digital tools ensure the adaptability of the educational process to different and accessible
data, thanks to the widespread use of gadgets among the majority of the population;

= simulations and virtual experiments - belong to a number of empirical digital tools that allow to model real financial
situations and develop specific actions in the context of developed scenarios;

. gamification is a tool that aims to turn the process of learning financial information into a game by using various
game elements to motivate and engage students.

Equally important is the third (blue) cluster, which is related to the effects of the COVID-19 pandemic and other global
crises that have led to the replacement or reformatting of traditional teaching methods.

The largest number of publications within this cluster relates to the study of the consequences of the COVID-19 pandemic
for the education sector and, in particular, financial education. The research of this cluster is closely intertwined with the
research of the previous one in the context of the transition to distance education under quarantine restrictions. The key
goal of the research in this cluster is to find possible ways to overcome and adapt to the consequences of the pandemic.

The transition to forced online learning is studied by Watermeyer et al. (2021). The researchers identify the advantages
and disadvantages of this transition. Among the key advantages are the ability to ensure the safety of students and
educators, flexibility and accessibility of learning, as well as increased access to information resources through online
platforms. The disadvantages are a decrease in interpersonal communication, a decrease in the level of control over the
learning process, etc.

The advantages and disadvantages of the transformed educational process due to the pandemic are discussed in the
studies by Garcia-Morales et al. (2021) and Rapanta et al. The key problem of education during a pandemic is the need to
adapt students to the new conditions. The authors note that not all participants in the educational process were ready for
distance learning and the need to master the latest digital methods and tools. Moreover, some participants failed to adapt
to the new conditions, which had a negative impact on the overall level of digital literacy of the public.

On the other hand, the impact of the pandemic on learning was studied by Barnes (2020), Bygstad et al. (2022), and
Javaid et al. (2020). The researchers considered the new requirements for digital technologies in times of crisis (flexibility,
accessibility, transition to remote or virtual mode, etc.) The authors emphasize that the transition to online learning has
increased the need to develop additional methods to ensure data security in the digital space. Some studies in this cluster
were devoted to considering strategies for adapting the educational process in educational institutions in the context of
the COVID-19 pandemic.

Scientific articles related to the fourth (yellow) cluster focus on the introduction of digitalization of financial education,
taking into account the gender, demographic, and socio-cultural characteristics of citizens. In particular, researchers study
the relationship between these factors and the readiness and ability to use and perceive digital technologies.

In particular, Kanungo & Gupta (2021) explore the importance of digitalizing financial education and the need to pay close
attention to financial inclusion. The researchers emphasize that increasing the level of accessibility of financial education
for all segments of the population contributes to increasing the level of access to financial services, thereby increasing the
level of financial literacy of society and its well-being.

The development of new tactical and strategic actions to reduce gender and demographic inequalities in financial
knowledge through various digital tools is the subject of research by Vasile et al. (2021) and Boiko et al. (2023).

An analysis of the scientific publications in this cluster allowed us to identify several general conclusions shared by most
scholars:

= the issue of raising the level of financial education and financial literacy of society should be resolved at the national
and global levels;

= acquisition of new digital skills is an unconditional factor in the personal development of a person and increasing the
digital literacy of society as a whole;

= demographic, gender and socio-cultural characteristics must be taken into account when introducing the latest digital
tools and developing curricula;

= ensuring the availability of learning resources for all segments of the population is of paramount importance;

= special attention should be paid to the gender dimensions of access to digital financial education and the development
of curricula that take into account the needs of both genders (Nguyen et al. (2023)).
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Also, in the context of each cluster, scientific publications were analyzed and singled out on the basis of the highest
citations. This made it possible to outline several generally accepted conclusions among such publications:

1. Rapid digital transformation — contributes to more effective acquisition of knowledge. In particular, through the use
of digital tools and teaching methods (webinars, interactive games, artificial intelligence, mobile applications, etc.),
students not only enthusiastically oppose new knowledge (as in traditional, offline learning), but also acquire new
digital education skills.

2. The emergence of online courses and digital platforms contributes to the prevalence of the conceptual foundations
of financial education among a wide range of people of different demographic groups, thereby preventing their digital
and educational isolation. In general, the issue of ensuring the availability of financial education for different segments
of the population is extremely important in the context of the study of the digitalization of financial education.

Prospects for Further Research

The results of the bibliometric analysis of the digitalization of education have made it possible to outline several promising
areas for further research:

1. First, the scientific community is interested in finding effective tools to ensure access to educational resources in times
of crisis, such as military conflicts or mass pandemics. In particular, most scholars, despite the fact that there is already a
considerable arsenal of such tools, still emphasize the need to develop new and find more effective (performance indicators
- time, quality, cost) tools and technologies for distance learning, the use of virtual and augmented reality, etc.

Studies that help to understand the importance of introducing digital technologies in education, especially in times of crisis
(e.g., military conflicts), emphasize the need for their effective use to ensure stability and possible future development.

In the context of this area of research, it is worth paying attention not only to studies related to overcoming the challenges
posed by the pandemic but also to newer studies related to the challenges to education caused by the consequences of
military conflicts.

Prominent examples of such studies are those conducted by Shkolnik et al. (2022), Porkuyan et al. (2023), Spivakovsky
et al. (2023), Prokopchuk et al. (2022), and Barvinok and Pudlo (2023). These scholars focus on the possibility of over-
coming the consequences of the military conflict in Ukraine. Using the example of Ukrainian universities, the authors
analyze the challenges that educational institutions have faced since February 2022 and highlight the key role of digitali-
zation of education in overcoming these challenges.

In the context of studying the issue of digitalization of financial education in times of crisis, it is worth paying attention to
the study by Shkolnyk et al. (2022). In this study, the authors analyze the impact of financial digitalization on Ukraine's
economic security during the war.

These publications are a valuable source of information for researchers, educators, and other stakeholders in the educa-
tional process who seek to adapt the educational process to difficult crisis conditions. They are also a starting point for
further research in this area.

2. Secondly, an important aspect is to study the impact of the Industry 5.0 concept on financial education, in particular
the use of artificial intelligence, robotics, and mobile applications in the educational process.

The following interesting conclusions are worth noting regarding this research topic, which should form the basis for further
research:

= the concept of "Industry 5.0" involves the use of the latest interactive digital tools and methods that should provide
greater flexibility, adaptability and accessibility of financial education in the world (Gagnidze (2023), Pacher et al.
(2023), Shanahan & Organ (2022));

= thanks to the use of artificial intelligence, it is possible to develop curricula based on the needs and characteristics
(gender, demographic, socio-cultural) of each student (Carayannis & Morawska-Jancelewicz (2022), Pinto et al.
(2023));

= the use of augmented reality (AR) and virtual reality (VR) involves the development of new or improvement of existing
educational resources and materials (by supplementing them with 3D models, etc.) (Alvarez-Aros & Bernal-Torres
(2021)).

3. A promising area of research on the digitalization of financial education is the study of financial innovations in education.
The development and effective implementation of new technologies to improve financial literacy and financial management
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is an important area for the future development of the education sector as a whole. An example is the research on the
use of blockchain technologies to ensure the security and transparency of financial transactions, as well as the introduction
of innovative financial instruments and services into curricula.

The basis for such studies may be existing ones. For example, the role of fintech innovations was studied by Apostu et al.
(2023) and Locatelli & Tanda (2021). The researchers, in particular, examined the impact of mobile applications and
gaming approaches on financial literacy and personal budget management.

Studies (Babkin et al. (2018), Gromovs & Lammi (2017)) consider the possibilities of using blockchain to create secure and
transparent financial systems. The emphasis is on students' understanding of the latest financial instruments and their
adoption.

4. Some promising areas for further research in the field of digitalization of financial education:

= Inclusive Digital Education (Ensuring Access To Financial Education For Different Groups Of People, Including Mar-
ginalized Groups And People With Disabilities (For Example, Learning New Professions By People Affected By Military
Conflicts)).

= Training And Retraining Of Educators In The Event Of The Emergence Of New Digital Tools, The Latest Digital
Teaching Methods, Etc.

= These promising areas of research can contribute to deepening knowledge and understanding of digital financial
education, ultimately supporting efforts to improve financial literacy and well-being worldwide.

DISCUSSION

Comparing this study with the existing ones, we can note some key differences and innovations in the approach used in
this study.

In particular, in the context of this study, for a more detailed review of scientific publications in the context of the topic
under study, publications selected from the two largest scientometric databases Scopus and WoS were used, and additional
analytical tools such as Google Trends were used to study the dynamics of public interest in the topic under study. It is
the use of publications from the two largest scientometric databases and additional tools to analyze the prevalence of
digitalization of education in the scientific space that distinguishes this study from the studies of Muktiarni et al. (2023)
and Senduk et al.

Compared to the works of Moghayedi et al. (2021) and Muktiarni et al. (2023), which explore technological trends in the
educational process, this study focuses on the importance of digitalization of financial education and financial literacy.

The implemented study differs conceptually from Koibichuk et al. (2023) in that it focuses exclusively on the quantitative
evaluation of scientific ideas related to the digitalization of financial education and on the identification of promising areas
of research. At the same time, Koibichuk et al. (2023), in the context of the implemented bibliometric study, focus on a
comparative analysis of the effectiveness of specific digital platforms in higher education.

In the context of this study, the decisive role was devoted to the digitalization of financial education. This is a critical
difference from the publications of Diaz-Garcia et al. (2022) and Turkistanli (2024), who studied digital trends in higher
education and vocational training. However, the key findings of Diaz-Garcia et al. (2022) and Turkistanli (2024) have
become the basis for identifying priority research areas in the context of this study.

Thus, the implemented research is a significant contribution to understanding the relationship between financial education
and digital evolution. The key emphasis on the findings of the most relevant scientific works identified in the context of
the review allowed us to become the basis for further research in the context of the topic under study.

CONCLUSIONS
The article was devoted to a comprehensive quantitative assessment and scientometric review of the scientific literature
on the digitalization of financial education.

The first stage of the bibliometric analysis consisted of a comprehensive study of the dynamics of scientific publications in
the context of the studied topic. The results of the dynamic analysis of scientific literature from the Scopus and WoS
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databases from 1990 to February 2024 demonstrated an increase in scientific interest in the digitalization of education,
especially since 2000.

The peak of research activity was observed in the period 2019-2023, which is associated with a growing awareness of the
importance of digital transformation in education. It is determined that the COVID-19 pandemic has played a vital role in
the growth of research dynamics. After all, quarantine restrictions have emphasized the key role of digital teaching methods
in the modern educational space.

An analysis of the dynamics of search queries using Google Trends tools confirmed a similarly growing dynamics of public
interest in the digitalization of financial education, especially after the pandemic and the 2008 global financial crisis.

The bibliometric analysis of publications by territory reflected the global representation of research on the digitalization of
financial education. The United States, the United Kingdom, India, and China were identified as leaders in this area.

The bibliometric analysis of the digitalization of financial education was based on the analysis of 1659 scientific articles
selected by relevance and citation.

The analysis of key terms and publications in the first (red) cluster shows a significant interest in the use of digital tech-
nologies in the educational process, as well as in aspects of sustainable development, engineering education, and financial
literacy. Other clusters generally consider different aspects of the importance of the development and use of digital tech-
nologies in the modern educational process.

Promising areas for further research have been identified, such as expanding access to educational resources in times of
crisis, studying the impact of Industry 5.0 on financial education, studying financial innovations in education, researching
inclusive digital education, etc.
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KOBUX Ny6nikauiinpo AnmkuTanisauito iHaHCOBOI OCBITM 3 BUOKPEMIIEHHSIM KITIOUOBUX iAei, TEHAEHLI pO3BUTKY Hayko-
BMX MOrnsaiB, NepPCNeKTMB Ta MOXIMBOCTEW nodanblumx AOCAimKeHb. BibnioMeTpuuHMil aHanis NpoBOAMBCA 3 BUKOPUC-
TaHHSM CrewianizoBaHNX METOAIB Ta iIHCTPYMEHTIB, 30KpeMa BOyj0BaHMX iHCTPYMeHTIB aHanisy 6a3 gaHux Scopus ta WoS,
nporpamHoro 3abesneyeHHss VosViewer, Ta Bebgogatka Google Trends. My6nikauii 6ynn BUOKpeMneHi 3 ABOX HayKOMeT-
puuHUX 6a3 aaHux Scopus Ta WoS y po3pisi yacosoro iHTepsany 3 1990 no ntotuin 2024 poky. [uHaMiuHui aHani3 gocni-
[OHWUUBKMX CTaTel NokasaB IHTEHCMBHE 3pPOCTaHHS iX KinbkocTi 3 2020 poKy, WO MOB'A3aHO 3 MiABULLEHOIO YBarow Ao
umcpoBoi OCBITM B yMOBax robanbHUx TpaHcdopMaLii, naHaemii Covid-19, BOEHHUX kOHGNIKTIB. Byno BU3HauYeHO TpaH-
CHaUioOHanbHy penpe3eHTauilo AoCNiAXKeHb i3 KIo4oBMMM reorpadiyHnmm ueHTpammn CLUA, BenukobputaHii Ta Kutato.
AHani3 y po3pisi kpaiH niaTBEpAMB 3B'S30K MidX AOC/IAHMKAMMN Yepe3 CXOXICTb OCBITHIX CTpaTerii Ta 3a paxyHok reorpadi-
YHOI 6/1M3bKOCTI. BUKOPUCTOBYIOUM pe3ynbTaTh NobyAoBaHOI 6iGNIOMETPUYHOI KapTU, TEMATUYHWUIA aHaNi3 BUSIBUB 4 KIItO-
YOBI KnacTepw, WO NiATBEPAKYIOTb LIEHTPaNbHY posib AnAXuTanisauii y diHaHCOBIN OCBITI. Y MeXaXx KliacTepiB BU3HAYEHO
TEMaTUYHI rpynn HaykoBux ny6nikauin (iHHOBaUii B OCBITI Ta LMGMPOBUX TEXHOMOTIAX, coLianbHO-EKOHOMIYHI BUKIIUKKN B
OCBITi, NiAepCTBO Ta KOHKYPEHTHI NepeBarn B 0CBiTi, (hiHAHCOBO-EKOHOMIYHI acMeKTM OCBITM TOLLO) ANSl NMOKPaLUEHHS po-
3yMiHHS Ta HaBirauii B Mexax Ui€ei chepn. 3a pe3ynbTaTaMu aHanisy BU3Ha4eHO NepcneKTUBHI HaNpsiMM AOCNIAXKEHb, cepea
SAIKMX CTpaTerii MOKPaLLeHHs1 AOCTYMy A0 OCBITHIX PeCypciB Mig Yac Kpu3, BMBYEHHSI BNMBY IHAycTpii 5.0 Ha ¢iHaHcoBy
OCBITY, BUBYEHHS (hiHAHCOBWX IHHOBALIiN B OCBITi, AOCNIAXEHHS IHKMO3UBHOI LG POBOI OCBITH.

KnrouoBi cnoBa: c¢iHaHcoBa OcCBiTa, 6i6NiOMETPUYHMIA @aHani3, OCBITHI TEXHOJOrI, €NEeKTPOHHE HaBYaHHS, (iHaHcoBa
rpamMOTHICTb, OCBITHI iHHOBaUIi, UndpoBa TpaHcdopMaLis, BULLA OCBITa
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