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DIGITAL UNIVERSITY AS AN INNOVATIVE
SOCIO-TECHNICAL SYSTEM

Introduction. Digital technologies have been driving a radical transformation of higher education,
leading universities to evolve into innovative ecosystems. The study of the digital university phenomenon
has become particularly relevant in the context of the globalization of the educational landscape. The
integration of digital technologies into educational processes has not only changed methods of learning
and interaction but has also transformed the very nature of the university.

Problem Statement. Existing approaches to defining a digital university are diverse but do not fully
capture its essence as a complex socio-technical system that integrates technological, pedagogical, and
social components. The need to develop a unified conceptual framework that encompasses all dimen-
sions of digital transformation in education has remained an urgent research challenge.

Purpose. The purpose of this study has been to develop a conceptualization of the digital university
as an innovative socio-technical system that drives a fundamental transformation of the educational
process and ensures its alignment with contemporary challenges and global trends.

Materials and Methods. The study has been based on systems analysis and synthesis of existing app-
roaches to interpreting the digital university, as well as on structural modeling of its organization as a
socio-technical system with the integrative role of a digital platform. In addition, generalization and com-
parative analysis of international practices in the digitalization of higher education have been conducted,
with particular attention to cloud services, learning analytics, and the application of artificial intelligence.

Results. It has been established that a digital university functions as an integrated socio-technical
system in which the technical subsystem (infrastructure, platforms, digital resources, and intelligent
technologies) is combined with the social subsystem (participants, organizational practices, and compe-
tencies). It has been demonstrated that the effectiveness of digital transformation has been determined
by the balanced development of technology, content, and human competencies, whereas imbalances have
reduced innovation potential and overall performance. It has been substantiated that cloud solutions,
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analytical platforms, and AI-based tools have supported the personalization of educational trajectories, increased ac-
cessibility of services, and enabled new models of interaction within educational and managerial processes.
Conclusions. The digital university has been conceptualized as a new paradigm for organizing educational and
scientific space, providing platform-based integration of processes and enabling individualized learning through data-
driven and intelligent technologies. Future research should focus on assessing the long-term impact of digital transfor-
mation on educational outcomes and the development of key student competencies, while also addressing risks related

to ethics, data security, and academic integrity.

Keywords: digital university, sociotechnical system, digital transformation, innovative technologies, educational ecosystem.

Modern education as a component of the social
sphere is undergoing profound transformations,
driven primarily by the rapid development of di-
gital technologies. These changes are prompting a
re-evaluation of the traditional university model,
which is progressively evolving into a digital ins-
titution. An urgent task for contemporary science
is to explore the concept of the digital university,
examining its essence and the specifics within the
global educational context.

Existing scientific interpretations of the digital
university are quite diverse. Some researchers view
it as an innovative business model that enhances
opportunities for learning and research [1, 2]. Other
scholars emphasize its infrastructural dimension,
defining a digital university as a set of digital tools
and platforms that facilitate all aspects of the edu-
cational process, from administration to interac-
tion among participants [3, 4].

In our view, a digital university should be un-
derstood as a multidimensional system that inte-
grates both technological and pedagogical com-
ponents, thereby establishing a new paradigm of
education. Unlike traditional models that treat di-
gitalization as a modernization of existing struc-
tures, a digital university offers a radical transfor-
mation of the educational process. Its essence lies
in creating a dynamic learning environment that,
through the application of artificial intelligence,
data analysis, and other innovative technologies,
adapts to the individual needs of each student.
This approach not only broadens access to educa-
tion but also ensures high-quality learning that
addresses the contemporary challenges of mo-
dern society.
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It is important to note that the digital transfor-
mation of the economy, marked by a shift from
globalization to glocalization, creates new oppor-
tunities for personalizing the educational process.
The advancement of digital platforms enables stu-
dents to access educational programs anytime and
anywhere. This shift significantly reduces logistical
costs, as teaching materials are provided in elect-
ronic formats. In addition, the widespread adop-
tion of distance learning technologies allows for the
scaling up of educational services without subs-
tantial increases in costs, making education more
accessible to a broader audience.

On the other hand, transitioning to the digital
university model necessitates a radical transfor-
mation of the roles and competencies of all par-
ticipants in the educational process, as the forma-
tion of a system of key competencies is crucial for
maintaining the competitiveness of higher educa-
tion institutions amid the fourth industrial revo-
lution. To achieve this goal, it is essential to:

+ continuous professional development for tea-
chers in the field of information and communi-
cation technologies (hereinafter — ICT);

+ development of effective motivation and sup-
port systems;

# reengineering of business processes;

+ implementation of individualized educational
trajectories.

Thus, the aim of our study is to develop a concept
of the digital university as a complex sociotechnical
system that incorporates these transformations.

Despite numerous studies on the digitalization
of higher education, there is no holistic theoreti-
cal and methodological model of a digital univer-
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sity as an integrated socio-technical system that

combines technological, organizational, and com-

petency transformations into a unified analytical
framework, which necessitates this study.

The author proposes a comprehensive concep-
tualization of the digital university as a complex
socio-technical system, within which digital plat-
forms, analytical algorithms, management mech-
anisms, and staff competency models are viewed
as interrelated elements of a unified structural-
functional framework. Unlike existing approaches
that focus either on the technological or infrastruc-
tural dimension of digitalization, the study subs-
tantiates an integrative model of a digital univer-
sity as a system of co-evolution of technological
and social changes that forms a new paradigm for
organizing the educational process.

The scientific novelty lies in the following:

1. For the first time, a theoretical model of a digi-
tal university as a co-evolutionary socio-technical
system has been substantiated, in which the tech-
nological infrastructure, organizational architec-
ture, and competency profiles of the subjects of the
educational process form a unified mechanism for
creating educational and economic value.

2. It has been proven that a digital university is
not a form of modernization of a traditional insti-
tution, but rather a new organizational paradigm
based on personalized adaptability, algorithmic
decision support, and platform logic for scaling
educational services.

Within the scope of the study, the following tasks
are formulated:

# conceptualize the digital university as a socio-
technical ecosystem and clarify its difference
from related models (in particular, University 4.0);

+ identify the structural components of social and
technical subsystems and the logic of their in-
teraction;

+ systematize the innovative technological com-
ponents of digital architecture (platform solu-
tions, data analytics, intelligent agents, genera-
tive AI) and characterize their functional roles
within educational, research, and management
frameworks;
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+ identify key implementation challenges (balan-
ce of technological change and human factors,
digital inclusion, academic integrity, ethical and
security risks) and determine the organizatio-
nal characteristics that are subject to systems
analysis and modeling in the transition to a di-
gital university.

Additionally, emphasis is placed on the need to
formalize the parameters for evaluating the effec-
tiveness of digital transformation, in particular
through the alignment of indicators of the quality
of educational services, engagement, institutional
capacity, and the sustainability of digital inf-
rastructure.

The methodological basis of the study is the so-
cio-technical approach, chosen as the foundatio-
nal one due to its ability to simultaneously describe
technological changes, organizational practices,
and the transformation of the roles of actors in
the educational process within a unified analytical
framework. Its use is due to the fact that a digital
university cannot be adequately interpreted ei-
ther exclusively as a technological infrastructure
or solely as an institutional or pedagogical model.
It functions as an integrated socio-technical sys-
tem in which digital platforms, algorithmic solu-
tions, management mechanisms, and behavioral
strategies of actors in the educational process are
mutually determined. That is why reducing the
analysis to a single dimension — technological,
economic, or organizational — creates a metho-
dological gap and does not allow us to explain the
mechanisms of forming the sustainable competi-
tiveness of a digital university.

The socio-technical approach provides an op-
portunity to view digital transformation as a pro-
cess of co-evolution of technological solutions
and social practices, enabling the identification of
the patterns of the mutual influence of digital in-
frastructure, management strategies, and beha-
vioral models of participants in the educational
ecosystem. This approach is particularly relevant
in the study of digital universities, where techno-
logical innovations (platforms, digital avatars, ana-
lytical models, HR systems) acquire economic va-
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lue only when integrated into organizational struc-
tures, staff competency profiles, and regulatory
data management regimes.

To reveal the content of key categories, concep-
tual and terminological analysis was used, which
allows clarifying the characteristics of a digital uni-
versity and structuring its components. To build the
logic of subsystem interaction, a systemic approach
and structural-functional analysis were used, which
is methodologically appropriate for studying com-
plex multilevel systems and ensures the identifica-
tion of functions, relationships, and governance
frameworks. Generalization and comparative anal-
ysis of scientific approaches were used to identify
recurring invariants of digital transformation and
to identify development imbalances (human com-
petencies, content, technologies), while the mode-
ling method was used to formalize a textual diag-
ram of the structure of a digital university as a socio-
technical system and to substantiate management
decisions within the proposed concept.

One of the most promising areas for the develop-
ment of modern higher education is the creation
of a digital university functioning as an integrated
sociotechnical system. Such a university involves
the development and implementation of various
ICT platforms and analytical tools designed to en-
hance the cognitive development of all participants
in the educational process. At the same time, a di-
gital university is a complex system that encom-
passes at least three main components: anthropo-
social, technological, and environmental, repre-
sented by a set of socio-cultural, socio-economic,
historical, political, and other factors.

Obviously, the objective of a digital university
is to harness human potential and employ smart
modeling of scenarios of professional, creative, and
personal biography of a person based on artificial
intelligence, computer science, graphical analysis
and forecasting, and noospheric development tech-
nologies [5]. Thus, digital applications (scripts)
are fully tailored to individual needs, potentially
replacing traditional educational programs and
linear methods of information transfer. This ad-
vancement will enable students to engage in lear-
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ning anytime and anywhere, irrespective of their
age, social or professional status, and cultural,
ethical, or ideological preferences.

Under these conditions, the traditional discip-
linary core of modern education is significantly
diminished, giving way to problem-oriented trans-
disciplinary learning that leverages project-based,
learner-centered, and convergent educational tech-
nologies. At the same time, the key aspects of the
digital university as an educational sociotechnical
ecosystem include fostering individual creative
potential as both author and creator and viewing
innovation as a primary regulator of inter-institu-
tional relationships.

Digitalization provides opportunities for sharing
accumulated experience and knowledge, which al-
lows people to learn more and make more informed
decisions in their daily activities. In the current situa-
tion, there are obvious trends in the transformation
of universities and higher education in general. The-
se changes involve increased risks and experimen-
tation in scientific activities, a shift from competi-
tion to collaboration, access to extensive databases
(Big Data), the adoption of multi-format open edu-
cational resources (Open Online Resources), the
integration of new and traditional training formats,
and the redesigning of classrooms in the format of
open spaces (Open Space). Technologies such as
mobile device learning (Bring Your Own Devices),
transition to Flipped Classrooms, creation of Mak-
erspaces — high-tech platforms equipped with 3D
printers, creation of mobile and adaptive learning
technologies, development of adaptive learning
through the introduction of digital platforms, and
the spread of the Internet of Things are expanding
in use. Other areas of digital technology application
in education include the development of online dig-
ital libraries and digital university campuses, which
have already been implemented by many universi-
ties in the United States, Europe, and Asia [6].
Among the noteworthy digital innovations is the
rapid evolution of online learning, particularly
through the adoption of blended learning models
and the active development of Massive Open On-
line Courses (hereinafter referred to as MOQOC:s).
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The upcoming digital era will necessitate the
integration of efforts across universities, local com-
munities, governments, international organiza-
tions, and multinational companies. In turn, in
this new technological landscape, the role of con-
tinuous additional education for the older genera-
tion will become increasingly significant.

The field of education, along with several other
sectors such as healthcare and telecommunica-
tions, is undergoing significant transformations due
to the widespread adoption of digital technolo-
gies amid the trends of the fourth industrial revo-
lution. As is often the case, the trends in the inte-
gration of digital technologies into educational and
research activities are primarily driven by com-
mercial organizations, including private universi-
ties, business schools, corporate universities, and
state technical universities of leading countries.

The digitization of the university education sys-
tem represents a form of implementation of the
design and construction approach in the field of
scenario management for future developments in
the field of education [7]. Universities that seek to
maintain their positions in the global education
market face the task of entering the international
scientific and educational space. Digital platforms,
which are institutionally replacing traditional me-
thods of storing, processing, and accessing informa-
tion, along with “smart technologies,” digital appli-
cations, and educational resources such as MOOCs
(Massive Open Online Courses) and SPOOC:s (Self-
Paced Online Courses), under conditions of irra-
tional use act as disruptive forces in the global
educational landscape. These technologies are gra-
dually transforming educational methods and dis-
mantling conventional organizational structures.

Thus, changes in the identity of higher educa-
tion are increasingly irreversible, and the need to
restructure its conceptual model is becoming mo-
re evident.

It should be noted that a digital university is de-
fined as the latest model of higher education ins-
titution, shaped by the Fourth Industrial Revolu-
tion and the general digital transformation of so-
ciety. The University 4.0 concept emphasizes the
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expansion of the mission of universities: in addi-
tion to the traditional functions of teaching and
research, modern universities should actively pro-
mote innovation and socio-economic develop-
ment [1]. According to research by Vu Duc Le,
Phan T. T., Vu T. N. Q., and Pham V. K,, the Univer-
sity 4.0 model is based on four key components:
+ the development of competencies in education,
research, and innovation;
+ innovative teaching methods adapted to the
digital age;
+ the use of information and communication tech-
nologies (including Industry 4.0 technologies);
« innovative infrastructure to support the educa-

tional process [1].

This approach reflects a transition to a para-
digm in which students engage in lifelong learn-
ing, leveraging the benefits of digital technologies
and networked interaction [8, 9]. The concept of
a “digital university” is closely related to Univer-
sity 4.0, but emphasizes a comprehensive digital
transformation of all aspects of university activi-
ty. In this context, the digital university is seen as
an innovative sociotechnical system that integra-
tes the human factor (students, teachers, admi-
nistrators, and other stakeholders) with modern
digital technologies and processes [10]. Thus, the
digitalization of education is not simply the intro-
duction of individual technical innovations, but
a holistic socio-technological phenomenon that
changes the architecture of educational and man-
agement processes [7]. Indeed, in the digital age,
universities are becoming platforms that combine
educational, scientific, and organizational func-
tions with platform mechanisms for managing
knowledge, data, and innovation [11]. In such a
system, the technological and social components
co-develop; the principle of joint optimization is
applied, when both high technological efficiency
and the quality of human performance within the
system are achieved [5].

An analysis of recent studies shows that the di-
gital transformation of higher education is viewed
in a multidimensional context [9, 12, 13]. On the
one hand, digital universities are key elements of
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The structure of a digital university as an innovative sociotechnical system
Source: compiled by the author independently.

innovative ecosystems, combining knowledge, tech-
nology, and competencies to stimulate economic
and social development [14]. On the other hand,
it is noted that the effectiveness of the digitalization
of education has not only economic but also social,
cultural, and even environmental dimensions [15].
According to recent studies, digital educational
technologies are a catalyst for the transformation
of the learning process towards a personalized
approach, which simultaneously stimulates the de-
velopment of in-demand digital, intellectual, and
creative competencies among students. As L. Ai,
T. S. Hoon, Q. Wang, and S. N. Mohamad point
out, these factors largely shape student satisfac-
tion with the learning process [16].

Domestic and foreign studies indicate the need
for the balanced development of all components
of a digital university — technologies, content, and
human competencies — to maximize the integral
effect of digital transformation [17, 18]. Otherwise,
disproportionate development may reduce the in-
novation potential and effectiveness of the system
[19]. Thus, the concept of a digital university is
substantiated as an innovative sociotechnical sys-
tem that combines technological infrastructure
with human capital and organizational structures
to achieve a new quality of education [20, 21].
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In scientific research, a digital university is de-
scribed as a multilevel educational and economic
system that integrates sociotechnical, organizatio-
nal, and market mechanisms for creating value and
developing human potential in the digital econo-
my [22—24]. This means that a digital university
simultaneously takes into account social aspects
(people, culture, management structure) and tech-
nical aspects (technologies, platforms, data), buil-
ding a close relationship between them [25]. Struc-
turally, a digital university can be imagined as a
system consisting of two interconnected subsys-
tems — social and technical [26, 27]. The social
subsystem includes participants in the educational
process (students of various levels and forms of
education, teachers, researchers, and administra-
tion) and organizational processes and practices
that regulate their interaction [28]. The technical
subsystem covers digital infrastructure (hardware,
networks, data centers), software platforms (lear-
ning management systems, university information
systems, cloud services), educational content in di-
gital form, as well as intelligent technologies (ar-
tificial intelligence, data analytics, etc.) [10, 29].

Schematically, the structure of the innovative
sociotechnical system of a digital university can
be represented as follows (Figure).
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It is important that both subsystems are closely
integrated: technologies are developed and imple-
mented taking into account the needs and charac-
teristics of people, and people acquire new roles
and competencies to work effectively in a digital
environment [30]. The innovative components of
the technical subsystem of a digital university inc-
lude a range of modern technologies and solutions
that distinguish it from a traditional university. In
particular, researchers note the use of cloud plat-
forms that provide scalable data storage and access
to online educational resources [5], mobile applica-
tions for learning and communication, the intro-
duction of virtual teachers and learning agents, as
well as the deployment of comprehensive cyber-
security systems to protect data and privacy [31].

The digital university is also characterized by the
personalization of students’ educational trajectories,
improved quality of education through artificial in-
telligence, and global accessibility of educational
programs via the Internet [22, 23]. To realize these
opportunities, a multilevel infrastructure is being
formed, including distance learning platforms, vi-
deo conferencing services, digital simulators, and
virtual laboratories with elements of augmented and
virtual reality (AR/VR), which provide an interac-
tive and practice-oriented educational process [3, 4].

The key integration component of the structu-
re is the university’s digital platform. It connects
the various elements of the system into a unified
whole — educational content, tools and services,
users and developers — ensuring the coordinated
operation of all components.

O. V. Skliarenko et al. identify four interrelated
elements of a digital university:

+ digital format (new technologies and methods
of presenting material, e.g., VR/AR for interac-
tive learning;

+ digital environment (combination of physical
and virtual spaces for effective interaction bet-
ween participants);

+ digital resources (digital tools, materials, and
data for learning and research);

+ digital platform (a single mechanism that integ-
rates all components into a functional system) [3].
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This structural model allows the university to
function as an integrated ecosystem. Innovative
changes are also taking place within the social
subsystem. The roles of teachers and students are
transforming: teachers are increasingly acting as
moderators and mentors, using learning analytics
data to personalize teaching [11, 26], while students
are becoming active co-creators of knowledge,
using flexible learning formats [16]. The organi-
zational structure of the university can take on the
features of a platform, where, alongside traditional
departments and divisions, there are centers for
digital competencies, innovative learning laborato-
ries, data and analytics offices, etc. [9, 14]. Human
capital is complemented by the digital competen-
cies of all participants in the educational process.
Thus, the structure of a digital university as a so-
ciotechnical system is multi-component and dy-
namic. Innovative technical components — from
artificial intelligence to distributed registries for cer-
tifying learning outcomes — are combined with
changes in learning culture and practices [10, 17].
Traditional university resources (human, finan-
cial, material) are integrated with digital assets
(data, digital platforms, algorithms), forming a mul-
tilevel ecosystem of sustainability and competi-
tiveness for the institution [18, 27].

Among the latest technological solutions integ-
rated into the university’s digital architecture, ge-
nerative artificial intelligence and intelligent agents
are highlighted as strategic resources for digital
transformation and improving the functional effi-
ciency of the academic environment. Generative
AT models (such as GPT large language models,
etc.) are capable of creating new content — text,
images, program code — and thus open up new
horizons for supporting learning, research, and
university management [4, 25]. Within the digital
university, generative Al can act as an “intellec-
tual employee” or assistant for students, teachers,
and staff. Such technologies are already being
implemented at leading universities in Ukraine and
Switzerland: in particular, at the European Univer-
sity (Kyiv), the integration of chatbots and Al as-
sistants is seen as an element of the digitalization
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of university services and improving the accessibil-
ity of advisory support for students and applicants
within the platform model of the digital environ-
ment. In Switzerland, ETH Ziirich has formalized
an institutional approach to the use of generative
Al in education through policies, instrumental rec-
ommendations, and the development of special-
ized solutions, including the virtual learning assis-
tant (chatbot) Ethel, which supports students in
working with course materials and routine learning
tasks [32]. As noted by O. Gassmann et al., when
integrated methodologically correctly, generative
Al can enhance learning engagement and support
better educational outcomes through personalized
prompts, adaptive interaction, and timely forma-
tive feedback [31]. In this sense, generative Al in
the architecture of a digital university performs not
only a service function but also a didactic one, as
it provides a new level of “intellectual accessibili-
ty” of educational materials, where content and
explanations are tailored to the individual needs
of the learner and their learning dynamics [10].
Digital teacher avatars are a separate form of in-
telligent agents designed to reproduce pedagogical
scenarios and support educational interaction in
standardized situations (instructions, explanations
of typical topics, answers to frequently asked ques-
tions), with the ability to scale educational support
without a proportional increase in the workload on
the teacher [15, 21]. According to research, a digital
teacher avatar provides interactive communication,
visualization of educational content, personaliza-
tion of learning, and flexible response to students’
educational needs, shifting the focus from episodic
consultations to continuous support of the learning
process [11]. Such agents, built on generative mo-
dels, are capable of scaling best pedagogical prac-
tices to a wider audience, combining standardiza-
tion of explanation quality with adaptability of
speech interaction, while preserving the role of the
teacher as a subject of methodological design, qua-
lity control, and academic responsibility [15, 16].
At the same time, the integration of generative
AT poses new challenges. These include issues of
academic integrity (preventing unauthorized use
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of Al for writing papers), ethical dilemmas (bias
in algorithms, data privacy), and the need to imp-
rove users digital literacy so that they can interact
with Al critically and responsibly [16, 29]. As noted
by A. Guadu, D. Dibekulu, and A. W. Menberu, the
introduction of generative Al requires a culture
of change and a willingness on the part of tea-
chers and students to adapt pedagogy to collabo-
ration with machines [20]. However, with proper
change management, a university that actively uses
generative Al gains a strategic advantage — it be-
comes more technologically mature and able to
provide its graduates with the skills to work with
cutting-edge technologies [2, 14].

Generative artificial intelligence and intelligent
agents in the digital university model function as
an organic element of the technical subsystem, sig-
nificantly increasing its functional capacity and
adaptability. Their application enhances the perso-
nalization and accessibility of educational services,
optimizes the distribution of operational load bet-
ween human and digital resources, and forms new
models of interaction in the educational and ma-
nagement context. At the same time, adherence
to the principle of human-centeredness remains a
critical condition for institutional effectiveness: Al
should complementarily enhance the activities of
participants in the educational process without
replacing pedagogical responsibility or conflicting
with educational goals and standards of academic
integrity [1, 17]. Under such conditions, the inte-
gration of generative Al supports the establish-
ment of the university as an environment for the
productive co-evolution of humans and digital
systems in the field of education.

Based on the generalization and analysis of in-
ternational experience in organizing and imple-
menting various forms of educational activities in
the field of continuing education, a conceptual mo-
del of a network educational platform for a digital
university was developed, aimed at the multidi-
mensional and multi-vector development of stu-
dents’ human potential.

At the same time, analytical applications and
educational resources adapted to human needs and
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capabilities are fundamentally changing the ways
in which education is obtained, and therefore its
architecture, principles, goals, and essential charac-
teristics. The phenomenon of “Learning on De-
mand” arises when an educational product is de-
signed for a specific subject.

Based on the generalization and analysis of in-
ternational practices in organizing and implemen-
ting various forms of activity in additional educa-
tion, a conceptual model of a networked educatio-
nal platform of a digital university was designed,
aimed at the multidimensional and multi-vector
development of students’ human potential.

At the same time, analytical applications and
educational resources tailored to individual needs
and capabilities are fundamentally transforming
the ways of obtaining education, and, therefore,
its architecture, principles, goals, and essential cha-
racteristics. The phenomenon of “Learning on De-
mand” emerges, where educational products are
designed for the individual learner.

Given the trends and challenges outlined abo-
ve, it is proposed to view the digital university as
a sociotechnical ecosystem designed to effectively
address contemporary trends and challenges. Ac-
cording to this concept, in the context of global
digitization of education and its individual nega-
tive consequences, the sociotechnical system of a
digital university encompasses the integration of
ICT services, digital educational resources, and a
range of human potential factors, including aca-
demic, social and personal, professional and digi-
tal competencies. Within the framework of the
proposed model, digital applications (scripts) are
tully tailored to individual needs, replacing tradi-
tional educational programs and a linear method
of information transmission. This allows students
to study anytime and anywhere. In these condi-
tions, a shift from disciplinary education to trans-
disciplinary education is anticipated, focusing on
mastering thematic blocks followed by solving re-
levant practice-oriented complex problems.

The traditional physical presence of universities
will gradually diminish as they expand their reach
and influence within the virtual spaces of the digi-
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tal universe of the Internet through cloud tech-
nologies. This includes the potential for network
partnerships with distributed management. Trans-
national companies and public organizations will
have the opportunity to engage in social procure-
ment for the training of specialists with a given
set of competencies.

In this context, a digital university can be vie-
wed as a comprehensive educational service wi-
thin the global information space. In the future, it
may be positioned as a corporate subject in the
knowledge economy, engaging in educational, re-
search, innovation, and commercial activities. This
role is particularly significant in the era of the
“information explosion,” characterized by expo-
nential growth in the volume, semantic complexi-
ty, and structural diversity of information flows.

Studying the management challenges of a digi-
tal university as a sociotechnical ecosystem, par-
ticularly in the transition to the sixth technologi-
cal system, necessitates identifying key characte-
ristics for its system analysis and modeling. These
characteristics include:

+ multi-functionality of the university’s educatio-

nal activities, including the differentiation and di-

versification of students’ educational training;

consulting activities and knowledge transfer;
commercialization of innovative technologies;
multilevel system of higher education;
high-quality education for bachelor’s and mas-
ter’s students, as well as highly qualified scienti-
fic personnel (candidates and doctors of science),
which can be individually optimized through
personalized educational trajectories;

+ index indicators of the relative balance among
education-seeking contingents at different le-
vels of the university, including the ratio of mas-
ter’s students to bachelor’s students, graduate
students to master’s students, and doctoral stu-
dents to graduate students; optimizing these
ratios is crucial for the sustainable develop-
ment of a digital university as an educational
sociotechnical ecosystem;

+ areas of educational activity aligned with inno-
vative scientific, technological, and socio-huma-
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nitarian directions, aimed at anticipatory deve-
lopment in the most competitive sectors of the
national economy, which should be based on
systematic forecasting of global and national
trends in socio-economic and scientific-tech-
nological development;

+ integration of administrative and management
information flows through the use of cloud
technologies and Big Data.

An important challenge in managing a digital
university as a sociotechnical system is transitio-
ning to a fundamentally new form of integration
across all hierarchical levels and functions. This
includes leveraging electronic didactic technolo-
gies to enhance the quality of the educational pro-
cess and improve student academic success by op-
timizing individual educational trajectories.

It is important to note that when establishing a
digital university, it is advisable to adhere to the
five-vector model of digital transformation. Accor-
ding to this model, radical changes should occur in
five areas of the university’s operations, including:
+ management systems utilizing “big data” ana-

lytics to develop an integrated innovation eco-

system within the university.

+ digitization of educational and methodical sup-
port, including educational technologies and
communication systems among participants in
the educational process;

+ formation and support of individual educatio-
nal trajectories;

¢ development of digital technological and “cloud”
infrastructure of the university;

+ formation, development, and selection of hu-
man potential, supported by the continuous en-
hancement of digital competencies for all par-
ticipants in the educational process in a digital
university, including students, teachers, and
administrators.

The practical implementation of this sociotech-
nical model requires a set of scientifically groun-
ded management and technological solutions that
synchronize the strategic goals of higher educa-
tion institutions with the logic of platform-based
process organization and the development of the
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competence potential of the academic commu-
nity. It is advisable to develop an integrated digi-
tal transformation strategy with a phased imple-
mentation plan covering the modernization of
IT architecture, the development of digital skills
among staftf and students, updating educational
programs with a focus on digital competencies, as
well as institutional support for innovative initia-
tives and pilot projects (a unified university plat-
form, educational analytics, online programs)
with adequate resource support [3, 10].

The implementation of digital solutions should
be based on a sociotechnical balance that involves
parallel investments in technological components
and the human factor: systematic personnel trai-
ning, improving teachers” qualifications in digital
learning methods, involving specialists in IT archi-
tecture, analysts of data and e-learning, as well as
early involvement of users in the design and tes-
ting of services through pilot and experimental
courses, which reduces resistance to change and
increases the relevance of solutions [4, 11, 30]. Re-
gulatory governance of data, platforms, and Al
(security, ethics, responsibility, academic integrity)
should be formalized in the form of internal poli-
cies and procedures, as it is regulatory certainty
that strengthens trust in digital tools and ensures
the sustainability of their use [24, 28].

The institutionalization of digital inclusion as a
criterion for the quality of transformation is of par-
ticular importance, as it involves the introduction
of a digital equality policy and measurable indi-
cators of coverage and effectiveness for different
groups of students and employees [26]. This inclu-
des providing basic access and support infrastruc-
ture (network coverage, digital workplaces, access
to services for socially vulnerable groups), comp-
lying with digital product accessibility standards,
creating counseling centers for learning digital tools,
and regularly monitoring service usage and aca-
demic performance among target groups [11, 26].

The integration of generative Al is advisable as a
phased practice focused on the most well-grounded
scenarios (service chatbots, support for teachers in
preparing materials, teaching assistants), accom-
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panied by a code of academic use of AI and sys-
temic measures to develop Al literacy, in order to
combine increased efficiency with compliance
with standards of integrity and quality of educa-
tion [17, 19, 31].

The ecosystem logic of digital university deve-
lopment involves partnerships with IT companies,
businesses, other universities, and public sector in-
stitutions for joint platform development, exchange
of practices and data, participation in consortia, and
co-creation of educational products, which acceler-
ates innovation and optimizes the costs of digital
modernization [19, 20]. Maintaining the continuity
of transformation requires built-in monitoring and
improvement mechanisms based on performance
metrics (success, engagement, satisfaction with ser-
vices, coverage of online components, automation
effects), regular review of progress, and flexible
adjustment of management decisions [7, 20].

The transition to a digital infrastructure of the
sociotechnical ecosystem also includes the restruc-
turing of business processes and the transforma-
tion of structural units based on ICT and a unified
information and education system, and in the early
stages can be reinforced by the paper-free princip-
le, a business process monitoring module, a single
window system, and a mobile ICT infrastructure,
which reduces organizational barriers and increa-
ses management transparency [12, 26]. The real-
time monitoring module, supported by Big Data
technologies, allows for the collection and analy-
sis of information about the activities of univer-
sity departments, supports research processes, and
integrates components of security and reliability
of infrastructure functioning, including access
control systems and cyber protection [21]. The sing-
le window system and mobile infrastructure of
the digital university overcome internal bureau-
cratic barriers to communication between students,
teachers, and administrative staff, reinforcing the
service logic of interaction within a unified digi-
tal environment [15, 29].

The results of the analysis have allowed the di-
gital university to be interpreted as a promising
institutional model of higher education shaped
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by the Fourth Industrial Revolution and aligned
with the logic of “University 4.0,” in which the
university expands its mission beyond the tradi-
tional functions of teaching and research toward
the systematic stimulation of innovation and socio-
economic development. The University 4.0 con-
cept is structurally grounded in an interconnected
system of competency development, updated tea-
ching methodologies, the application of informa-
tion and communication technologies, and inno-
vative infrastructure as the institutional founda-
tion for transforming the educational process.
This paradigm has reinforced the importance of
lifelong learning, network interaction, and plat-
form-based mechanisms for organizing educa-
tional and managerial processes.

The digital university has been substantiated as
an integrated socio-technical system in which tech-
nological solutions, organizational practices, and
human capital co-evolve through joint optimiza-
tion, thereby ensuring higher functional efficien-
cy and improved quality of educational services.
Such a system is not limited to the implementation
of isolated digital tools; rather, it reflects a holistic
transformation of the architectonics of educatio-
nal and managerial processes, whereby the uni-
versity acquires the characteristics of a platform
integrating knowledge, data, and innovation mana-
gement. Structurally, the digital university should
be considered through the interaction of social
and technical subsystems: the social subsystem
encompasses the actors of the educational process
and organizational practices, whereas the technical
subsystem includes digital infrastructure, plat-
forms, content, and intelligent technologies, in-
cluding data analytics and artificial intelligence.

The effectiveness of digital transformation has
been shown to depend on the balanced develop-
ment of technologies, digital content, and the com-
petency potential of participants in the educatio-
nal process; imbalances among these components
have reduced innovation capacity and limited the
overall effect of digitalization. The digital transfor-
mation of higher education has generated multi-
dimensional consequences by combining econo-
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mic effects with social, cultural, and environmental
dimensions, while simultaneously creating oppor-
tunities for personalized learning and the deve-
lopment of digital, intellectual, and creative com-
petencies. In this context, digital platforms and
learning analytics tools have supported the trans-
formation of the roles of teachers and students:
teachers have increasingly shifted toward the func-
tions of moderation, mentoring, and instructional
design, while students have strengthened their
position as active co-creators of knowledge within
flexible learning environments.

Particular importance has been attributed to
the integration of generative artificial intelligence
and intelligent agents, which have enhanced the
functional capacity of the technical subsystem of the
digital university. These technologies have expan-
ded opportunities for supporting learning, research,
and management through automated content ge-
neration, personalized assistance, the automation
of routine functions, and the scaling of pedagogi-
cal practices. At the same time, their institutio-
nally effective implementation has required a hu-
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LM®POBMI YHIBEPCUTET IK IHHOBALIITHA
COLIIOTEXHIYHA CCTEMA

Beryn. IIngposi TexHONOTII CIPUYMHAIOTE pafjuKaIbHy TpaHCOPMAIIilo BUIIOI OCBIiTH, HepeTBOPIOIYY YHiBep-
cuteTy Ha iHHOBawiitHi ekocuctemn. [locimkenHs peHoMeHy 1 poBoOro yHiBepcuTeTy HabyBae 0co6IMBOI aK-
TYaJIbHOCTI Y KOHTEKCTi Iobaisanii ocBiTHbOro npocropy. Iurerpariis undpoBux TeXHOOri B OCBITHIN Ipo-
Ijec TpaHCOPMYE He /MIlle METOAM HaBUYaHHA Ta B3a€EMOJII, a I caMy CyTHICTb yHiBepCuUTeTY.

ITpo6memarnka. [Tinxonu o Bu3HaYeHHA 1MPPOBOTO YHIBEPCUTETY € PiI3HOMaHITHUMM, IPOTe He OXOIUTIOI0Th
ITIOBHOIO MipOIO JI0T0 CyTHICTb AK CK/IaJJHOI COI[IOTeXHIYHOI CHCTeMMU, IO iHTerpye TEXHOJIOTIUHI, Ielaroriyxi Ta
coLia/IbHi KOMIOHEHTH. AKTYa/IbHOIO € IIpO6/IeMa CTBOPEHHsI yHiBepCcaIbHOI KOHIEIIIi], 1110 BpaXOBY€E BCi aCLIeKTH
mudposoi rpaHchopMaii ocBiTi.

Mera. Po3po6ka koHuenii 11dpoBOro yHiBepcUTeTy K iHHOBAITHOI COLIiOTEXHIYHOI cucTeM, 1[0 CIIpUsiE
pajuKanbpHill TpaHcpopMalil OCBITHBOTO IIpolecy Ta 3abe3ledye 10ro BifMOBifHICTb Cy4acCHUMM BMKIVKAM i
TeHJeHIlisIM.

Martepiann it MeToM. 3aCTOCOBAHO CUCTEMHIIT aHAIi3, CMHTE3 1 MOJIe/TIOBAHHS CTPYKTYPHIUX €IeMEHTIB Id-
POBOrO YHIBEPCUTETY, @ TAKO)X METOJ y3araJbHeHHs MIKHApPOJHOrO JOCBiNy BIPOBA/PKEHH: LN(POBUX TEXHO-
JIOTi y BUINi OCBITi.

Pesynbratn. Bcranosneno, 1o nugposuit yaiBepcuteT PyHKI[IOHYE K iHTerpoBaHa COLIIOTeXHIYHA CUCTEMa,
sKa OXOIUIIOE TeXHO/IOTIYHY iHPPaCTPYKTYpY, iHAMBilyani3oBaHi OCBITHI Tpa€KTOpii Ta aflanToBaHi OCBIiTHI pe-
cypcu. 3aCTOCYBaHH:A IITYYHOTO iHTENEKTY, aHaTITUYHUX IIATGOPM i XMapHUX TEXHOJIOTilT JO3BO/IAE 3HAYHO
migBUIMTH eEeKTUBHICTD OCBITHBOI AiANBHOCTI, 3a0e3Medyiouy MepCOoHai3allilo HaBYaJIbHOTO IIPOLECy Ta
3MEHIIYIOYYM BUTPATU Ha MaTepia/bHO-TeXHiuHe 3abe3NeyeHH .

BucHoxu. ITudposnii yriBepcuret BTio€e B c06i HOBY TapafUrMy OCBiTH 3 BUCOKMM piBHeM iHTerpauii Tex-
HOJIOTIII i MOXK/IMBICTIO CTBOPEHH: IIEPCOHA/II30BAHMX OCBITHIX TpaeKTOPiit. BripoBapkeHH: Li€l KOHLEILII 03B0-
JIs€ PO3LIVPUTH FOCTYII O OCBITHIX pecypciB Ta migBUIINTY epeKTUBHICTh HAYKOBO-JOC/IITHUIIBKOL Ais/IbHOCTI.
[Topanpuii fOCIiKEHHA BapTO CIPAMYBATU Ha aHasIi3 OBrOCTPOKOBUX BIUIMBIB IM(poBoi TpaHchopMallii Ha
OCBITHi pe3y/IbTaTy Ta pO3BUTOK K/IIOYOBJX KOMIIETEHIIIiT 3006yBadiB OCBiTH.

Kniouosi cnosa: nudpoBuit yHiBepcuUTeT, COLiOTeXHIYHa cncTeMa, nudposa TpaHcdopMallisa, iHHOBalLiliHI TeXHO-
JIOTil, OCBITHS €KOCUCTeMA.
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