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The digital transformation of higher education is driven by the rapid development of information and
communication technologies, which promotes to optimize management processes, improve the educational
environment and personalize learning. However, existing models of digital universities consider only certain
aspects of digitalization, which makes it difficult to form a single digital ecosystem. The aim of the research is to
analyze the structural and functional analysis of the key elements of the digital university model and determine
the optimal approaches to their integration. A five-level model of a digital university is proposed, which includes
stakeholders in the educational process, information infrastructure, research laboratories, digital marketing, and
advanced technological solutions. The results of the research can be used to develop strategies for the digital
transformation of universities, adapt curricula to the requirements of the digital economy, and improve digital
mechanisms for managing the educational process. Further research should be aimed at improving methodological
approaches to the digitalization of educational environments, evaluating the effectiveness of digital solutions,
and developing adaptive models for managing digital universities in the context of global integration of the
educational space.

Keywords: digital university, digitalization of education, digital technologies, digitalization, digital
transformation.

CydJacHuid eram pO3BUTKY BHINOI OCBITH XapaKTePU3yEThCS MAcIITAOHUMH IUGPOBHMH TpaHchopmarris-
MU, IO BifOyBarOTHCS MijJ BITMBOM CTPIMKOTO PO3BUTKY iH(OpMamiifHO-KOMYHIKaiHHNX TEXHOJOTIH. 3ampo-
BaDKCHHS HU(POBUX PIICHb Y MiSIBHICTD YHIBEPCUTETIB CIPHUSE OMTHUMI3alii yNpaBliHCBKUX MPOIECiB, YI0-
CKOHAJICHHIO OCBITHBOTO CEpEJIOBHINA Ta CTBOPCHHIO MEPCOHANI30BAaHUX TPaeKTopiil HaBuaHHsA. [IpoTe HasBHI
Mozeni u(POBUX YHIBEPCUTETIB 3/1€01bIIOT0 PO3IIISIAl0Th JIKIIE OKpeMi aclieKTH nudpoBizamii — AUCTaHIIiTHEe
HaBYaHHS, aBTOMATU3AIIII0 aIMiHICTPaTUBHUX MpoILIeciB 200 iHTerpalito MTy4yHoro inTenekTy. HemocraTHs cuc-
TEMHICTh MiAXoAiB 10 uudposoi Tpanchopmanii yckiagHoe GopMyBaHHA €IMHOT HUPPOBOI €KOCUCTEMH 3a-
KJIaJIiB BUIIOI OCBITH, 1110 3yMOBIIIOE HEOOX1THICTh PO3POOJICHHS KOMIUIEKCHOT MO/JIei ITU(POBOTO YHIBEPCHUTETY.
MeTor0 JOCTIKEHHS € CTPYKTYPHO-(YHKIIIOHATLHUIN aHai3 KIIFOYOBUX €JIEMEHTIB Mojiesi M(poBOro yHiBep-
CUTETY Ta BU3HAYCHHS ONTUMAJIBHUX ITiTXOJIIB JI0 X IHTETrpallii B OCBITHIi, HAYKOBO-JAOCIITHUH 1 yIpaBIiHCHKUAN
MPOIIECH 3aKJIAIB BHIOI OCBITH. Y CTATTi BUKOPUCTAHO METOJIM CHCTEMHOTO aHalli3y, MOPIBHUIBHOTO aHai-
3y, y3araJIbHeHHS TCOPETHYHUX MiAXOIB Ta aOCTPAKTHO-JIOTIYHUI METOJ| /It (POPMYITFOBAHHS KOHIICTITYaIbHOT
Mozeni UppoOBOTo yHIBEpCHTETY. Pe3ynbraTi AOCHiKEHHS MiATBEPKYIOTh, 110 MU(POBI3allis YHIBEpCUTET-
CHKOi OCBITH Tependadae HE JHIIE BIPOBAKCHHS 1H(QOPMAIIHHUX TEXHONOTIH, a i KOMIUIEKCHE IepEeOCMHC-
JICHHsI OCBITHBOTO TPOIIECY Ta OpraHizamii AiSTTBHOCTI YHIBEPCHUTETIB. 3alIPONOHOBAHO I SITUPIBHEBY MOJCIB
III(PPOBOTO YHIBEPCUTETY, sIKA OXOILTIOE: 1) CTEHKXOIAEPIB OCBITHROTO MpoIiecy, 2) iHpopMaliiiHy iHppacTpyK-
TYpy 3akianay, 3) JoCHigHUIBKI Jabopatopii Ta iHHOBaIiiiHI neHTpH, 4) TU(POBI MAPKETUHTOBI IHCTPYMEHTH,
5) mepenoBi TEXHOJIOTIUHI PillIEHHS, 30KpeMa MITyYHUIl 1HTENEKT, OJOKYEHH 1 TOMOBHEHY peaibHiCTh. Pe3yib-
TaTH JOCTIPKEHHS MOXYTh OyTH BUKOPHMCTaHI JiJIsl po3poOieHHs cTparerid undposoi Tpanchopmarii yHiBep-
CHUTETIB, aJianTallii HaBYaJbHHUX IPOTPaM JO BUMOT IUPPOBOI EKOHOMIKH Ta YIOCKOHAJICHHS HU(POBUX MeXa-
HI3MIB YNpaBJIiHHS OCBITHIM mporiecoM. [TomabIim TOCTiKEHHS MarOTh OYTH CIPSIMOBaHI Ha yIO0CKOHAJICHHS
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METOJIOJIOTIYHUX ITiJIXOJIIB JIO IIM(POBI3allil OCBITHIX CEPEJOBHII, OMIHKY e(EKTHBHOCTI BIIPOBaHKCHHS A (pO-
BHX pillICHb Ta pO3pOOJICHHS aIAITHBHUX MOJIEIICH yIpaBIiHHS IM(PPOBUMHU YHIBEPCUTETAMH B YMOBaX IJ100ab-

HOT iHTeTpaIlii OCBITHHOTO MPOCTOPY.

KurouoBi ciioBa: miudpoBuii yHiBepcHUTET, IU(POBIi3aLlis OCBITH, IUPPOBI TEXHONOTIT, TKUTaTI3aMis, TH(poBa

TpaHCchopMaIis.

Statement of the problem. The current stage of higher
education development is characterized by profound
transformational processes caused by the digitalization
of the educational space and the introduction of the latest
information and communication technologies. Universities
are actively adapting digital solutions, but their integration
is often fragmented, which makes it difficult to form
a coherent digital ecosystem of a higher education
institution. Existing models of the digital university are
mostly focused on certain aspects of digitalization, such as
automation of administrative processes, distance learning,
or the use of artificial intelligence, but do not sufficiently
take into account the structural and functional relationships
between the key elements of digital transformation.

Considering this, there is a need for a systematic
analysis of the digital university model, which covers the
structural levels of its functioning, mechanisms of digital
interaction between the subjects of the educational process,
and the economic feasibility of digital technologies. The
lack of single approaches to organizing digital educational
environments, as well as the need to optimize the processes
of their integration into the management and scientific
and educational activities of the university, determine the
relevance of this research.

Analysis of recent research and publications.
The issues of university education digitalization and its
structural and functional analysis are studied in the works
of many scholars. Considerable attention is paid to the
issues of digital transformation of the educational process
in the works of Sklyarenko O.V., Yahodzynskyi S.M.,
Nikolayevskyi O.Y., Nevoroz A.V. [1], who consider
digital interactive learning technologies as an integral part
of the modern university environment.

Some aspects of digital transformation in education are
studied in the works of Dushchenko O. [2], who studies
the current state of digitalization in the learning process,
and Khomenko O.0., Paustovska M.V., Onyshchuk I.A.
[3], who analyze the impact of interactive technologics
on the learning and development of students. Verina N.,
Titko J. [4] develop conceptual approaches to digital
transformation, and Karpliuk S.O. [5] focuses on the
peculiarities of educational process digitalization in higher
education institutions.

The study of digital economic systems and their
impact on education is presented in the works of Lopus-
chnyak H.N., Chala O., Poplavska O. [6], who analyze the
socio-economic determinants of the digital ecosystem of
sustainable development. At the same time, Williamson B.,
Eynon R., Potter J. [7] consider the relationship between
digital technologies, distance education, and pedagogical
practices in a pandemic.

Despite a significant body of scientific publications,
a comprehensive structural and functional analysis of the
digital university model remains insufficiently developed,
which necessitates further research on this topic.

Formulation of the research task. The aim of the
research is a structural and functional analysis of the key

elements of the digital university model and determination
of optimal approaches to their integration into the
educational, scientific and research, and management
processes of higher education institutions.

To achieve this aim, the methods of system analysis
were used to assess the relationships between the struc-
tural components of a digital university, the method of
comparative analysis to study existing approaches to
the digitalization of educational institutions, methods of
analysis and synthesis to summarize theoretical approaches
to the development of the university's digital ecosystem, and
the abstract and logical method to formulate conclusions
and justify the conceptual model of a digital university.

Summary of the main research material. The
educational sphere at the present stage of society's
development is being formed in the context of globalization
processes that cover both economic and educational
space [8, p. 1]. The implementation of widely accessible
digital learning platforms that accumulate educational
resources from the world's leading universities ensures
the integration of scientific knowledge into the global
educational landscape. The use of modern information
technologies promotes a significant acceleration of access
to the necessary scientific materials that were previously
available only to a limited number of researchers. In
addition, automated translation systems play an important
role in overcoming language barriers, enabling the
expansion of scientific interaction and adaptation of
information content to the specifics of subject research.

The transition to digital education is one of the most
pressing issues facing the management structures of
modern universities. The process of digitalization is not
limited to the transformation of educational content into a
digital format or the creation of distance learning courses.
Its implementation requires a structural rethinking of
approaches to the organization of the learning process,
revision of personnel policy due to the need to develop
digital competencies of the teaching staff, and adaptation
of the university's internal business processes to the
conditions of the digital ecosystem. In order to achieve
compliance of digital transformation with the strategic
objectives of the educational sphere development, it is
necessary to implement a comprehensive digitalization
model that integrates technologies, methodological
principles, and management tools into a single university
information system.

Under the digitalization of an educational organization,
we understand the end-to-end automation of all major
business processes and university services and the
reorientation of all key structural units of an educational
organization to work together in a single automated
(digital) space [9, p. 52]. However, with traditional
automation, when different structural units or business
processes implement their own automation tools, there
is a risk of not achieving the required efficiency from
the implementation of such a “digital solution”. Internal
contradictions between business processes, as well as
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incompatibility of data formats between individual modules
of different information systems can negate all the benefits
of educational organization digitalization [10, p. 9]. Thus,
the university digitalization also implies a complete (or
partial, if the university has previously reoriented itself to
business process automation) reengineering of all business
processes based on the implementation of modern digital
technologies.

Modern  economic  transformations, education
globalization processes, and the prospects offered by
digitalization provide universities with new opportunities
and tools to improve the efficiency of the educational
process. In particular, digital technologies promote:

—individualization of learning, which allows students to
master educational programs at their own pace, regardless
of time zones and territorial location of the university;

— minimization of costs for printed materials, as
educational programs are implemented exclusively in the
digital environment;

— reduction of material costs of universities, as the
financial costs of implementing educational programs no
longer depend on the number of students [11; 12].

At the same time, the transition to the digital university
model requires teachers, students, and management
structures of an educational organization to acquire new
competencies. According to S.O. Karpliuk, “the key
competencies of an educational institution are a set of
factors that ensure its competitiveness™ [5, p. 90]. According
to this approach, the formation of key competencies of a
digital university requires the implementation of a number
of priority measures:

— professional development of all academic staff,
especially in universities that do not specialize in
information technology [13; 14];

— development of incentive mechanisms for teachers
who actively use digital technologies in the educational
process and develop their own digital competencies;

— systematic support for teachers who have an
insufficient level of competence in the field of information
technology [15, p. 77];

— large-scale transformation of university infrastructure
and internal business processes;

— implementation of personalized
trajectories for students;

— widespread use of digital teaching methods, in
particular massive open online courses and distance
technologies for intermediate control knowledge.

The study of the key competencies of a digital
university and the implementation of measures aimed at
achieving them actualizes the need to develop a concept
of a digital university, which may consist of five levels
(Figure 1).

The first level of the digital university model includes the
main stakeholders of the educational process, in particular,
scientific and pedagogical staff, students, applicants,
graduates and employers, each of whom has specific
requirements for university education [16, p.69]. For
applicants, the main criterion is the quality of educational
programs that ensure professional competitiveness. At the
same time, employers expect higher education institutions
to adapt their curricula to the current requirements of the
labor market, which implies close integration of academic
studies with professional practice.

The second level of the digital university model
is represented by the information base of the higher
education institution, which includes library services,
internal information systems, digital learning platforms,
and automated workspaces for teachers. This environment

educational

University information
base — information
services

Digital technologies of
the future.
Implementation of
technological
innovations in
education

University stakeholders
— academic staff,
applicants, students,
graduates, employers

Research and project
management.
Laboratories

Marketing of
educational services.
Interaction with
employers

Figure 1. Levels of the digital university model

Source: created by the author independently
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forms an integrated infrastructure that supports efficient
access to educational and scientific resources.

The third level includes research laboratories and
educational and research centers, which are the foundation
of the university's innovative development. An important
component of this level is to provide favorable conditions
for research and effective dissemination of their results. For
this purpose, it is necessary to implement digital research
management systems, platforms for accounting for scientific
publications, and automated systems for presenting scientific
achievements at international conferences. In addition,
mechanisms for rapid implementation of research results in
training courses should be provided, which will help to update
educational programs according to current scientific trends.

The fourth level of the model is focused on the
development of digital marketing tools that promote
educational programs and the university as a whole. This
involves the widespread use of automated platforms for
registering applicants, digital services for conducting
entrance exams, and the creation of individual educational
trajectories based on an analysis of students' needs.

Diversification of the EP
Analysis and revision of
the IT content of the EP
Analysis of the IT content
of professions in the region
Transition to digital
infrastructure

Digitalization of

The fifth level of the model, which remains insufficiently
studied, includes the implementation of advanced
technological solutions in the field of education. An example
of such innovations is the use of autonomous drones for
the logistics of educational materials at the Massachusetts
Institute of Technology (MIT). Further development of
this level involves the experimental application of artificial
intelligence, blockchain technologies, and virtual reality
systems in the educational process.

The graphical concept of the digital university model is
shown in Figure 2.

The “Digitalization of educational programs”
subsystem (Figure 2) contains a detailed description of
research activities and strategic initiatives that, according
to the authors, are critical for the effective transition to
digital technologies in higher education. First of all, it is
the diversification of educational programs, which should
be based on current socio-economic trends and forecasts
of labor market transformation. It is important not only
to adapt programs according to changes in professional
activities, but also to integrate the best practices of leading

Implementation of “thin
client” and “cloud
solutions” technologies
Creating a single
university IT system
Organization of IT
security

Transition to

educational
programs (EP)

digital
infrastructure

Digital
university

Human capital

development

Analysis of IT
competencies of teachers
and staff

Certification of university
employees

Development of IT
competence improvement
programs

E-monitoring

E-monitoring of academic
processes

E-monitoring of research
activities

E-monitoring of
international activities
E-monitoring of security
E-monitoring of all
university processes

Figure 2. Graphic concept of the digital university model

Source: created by the author independently
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universities that actively implement digital approaches in
the learning process.

Updating the content of existing educational programs
is also a key task of the university, as it must be carried
out taking into account the requirements of employers, as
well as new opportunities offered by modern software and
hardware. It is important not only to take into account the
expectations of potential employers, but also to involve
them in the direct development of educational programs,
if possible.

Equal in importance to other areas of digital
transformation, but the most ambitious in its content,
the “Transition to digital infrastructure” area provides
a set of measures aimed at the global restructuring of all
business processes of the university and the digitalization
of its structural units. In the ideal case, university activities
should be organized based on a single information system
[14; 16] However, given the high level of complexity of
developing such a system by the university on its own, it
is recommended to use ready-made solutions available on
the information technology market that are adapted to the
specifics of higher education (e.g. EUni) [17].

One of the key components of this system is the
module for monitoring university business processes,
which is tasked with collecting and analyzing data in real
time using Big Data technologies. This module allows for
comprehensive monitoring of the activities of faculties and
departments, tracking the university's research activities,
controlling security (video surveillance systems, access
control, fire safety), and analyzing the functioning of local
networks and communal infrastructure of the institution.

The implementation of the paper-free concept is
another important area of university digitalization. The
implementation of this concept involves the creation
of an electronic document management system that
will automate the approval and processing of internal
documents. At the same time, the share of documents
processed in the electronic system should be at least 80%
of the total document flow of the university.

The development of a “single window” system and
mobile university infrastructure is an important solution in
the context of removing administrative barriers for students
and university staff. In this regard, it is advisable to create
a universal information system that allows for centralized
management of access to educational and administrative
services, as well as integration of mobile technologies to
improve the efficiency of management processes.

The concept of access to educational content on a “single
window” basis can be realized through the integration
of university platforms with international online courses
and educational resources such as edX, Coursera, etc.
One of the important aspects of digital transformation is
to ensure the “single registration” principle, which allows
students to be authorized once, gaining access to all digital
educational resources integrated into the university system.
This approach will promote the formation of personalized
educational trajectories and expand distance learning
opportunities.

Conclusions. Digitalization of university education is
one of the key areas of the educational process moderniza-
tion in the context of globalization changes. The imple-
mentation of digital platforms and automated management
systems helps to expand access to educational resources,
individualize students' educational trajectories, and improve
knowledge control mechanisms. At the same time, digital
transformation creates new challenges related to the need to
adapt teachers and students to new learning formats, as well
as to ensure an adequate level of cybersecurity and personal
data protection in the digital environment.

The analysis of the key elements of the digital university
model has shown that the digitalization of higher education
institutions significantly affects the organization of the
learning process and the interaction of its participants. The
implementation of innovative digital technologies, such
as automated educational platforms, analytical systems
for monitoring learning achievements, and adaptive
learning environments, allows to increase the efficiency
of the educational process. An important aspect is also to
ensure the continuous updating of the university digital
infrastructure and the integration of new technological
solutions into the learning and research process.

Further research in the field of the digital university
should be aimed at improving the mechanisms for
integrating already implemented digital technologies and
assessing their impact on the quality of education and
research. In particular, the issue of effective use of artificial
intelligence to personalize curricula, improve blockchain
solutions for academic data management, and expand
the capabilities of virtual and augmented reality in the
educational process is relevant. Another important task is
to develop universal standards for digital education that
will help harmonize digital approaches in higher education
and ensure their compliance with current challenges and
global educational trends.
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