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The article provides a theoretical and analytical justification
of the economic feasibility of implementing teachers’ digital
avatars in the higher education system as an innovative
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organizational environment. It highlights how digital avatars
can expand the teaching functionality by enabling interactive
communication, visualizing educational content, personalizing
learning, and responding flexibly to students’ academic
needs. A multi-level classification of digital avatar functions
has been formulated, based on their level of complexity, from
elementary representative actions to complex simulations
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prototype models to cognitively adaptive systems based
on artificial intelligence. It has been established that the
prospects for integrating avatars are directly related to the
development of generative Al technologies, the possibilities
of virtualizing the learning environment, and the formation of
mixed educational ecosystems.

The main barriers to implementing teachers’ digital
avatars have been analyzed, covering technical, financial,
institutional, and human resource factors, including software
complexity, limited compatibility with existing infrastructure,
and a shortage of specialists. Based on an interdisciplinary
approach, the conditions for ensuring the sustainable
implementation of such innovations have been identified,
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digital change, improving the digital competencies of staff,
investing in IT infrastructure, and developing policies for the
ethical use of Al in education.
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The experience of leading universities, particularly ETH Zurich, confirms the relevance
of a proactive policy of introducing generative Al into the educational process,
creating conditions for scaling innovation. Digital avatars are seen as an integral part
of the academic ecosystem of a digital university, capable not only of transforming
teaching activities and improving the quality, accessibility, and personalization of
education. The research results form the basis for developing strategic decisions on
implementing digital avatars in higher education practice and can be used to build
institutional models of digital transformation.

Keywords: teachers’ digital avatars, digital university, personalization of education, digital
transformation, artificial intelligence, digitalization.

Hatanis BOBGPO

EKOHOMIYHA OOUUIbHICTb YNTPOBAIKEHHSA
LUOPOBOIr0o ABATAPA BUKNIAAAYA B CUCTEMI BULLLOI OCBITU

Y crarrti 3gilicHeHo TeopeTuKo-aHaliTUMHe O06Ir'PYHTYBaHHS €KOHOMIYHOI fo-
yinbHocTi BNpoBag>keHHs LM(pPOBOro aBatapa BUK/Iagadya B CUCTEMY BULLOI OCBITH
fIK iHHOBaLiliHOro KOMMNOHeHTa LMPpPoBoi TpaHCcPopMaLlii 0OCBITHbO-0praHisaLiiiHoOro
cepegoBuLya. AKLLeHTOBaHO yBary Ha po3LWnpeHHi QYHKLiOHaIbHOCTI BUKagaLbKoi
RianbHOCTI 3a gonoMoro LnudpoBUX aBaTapiB, AKi 3gaTHI 3ab6e3neyyBaTy iHTepak-
TUBHY KOMYHiKalitlo, Bi3yanizauito HaB4Ya/lbHOro KOHTEHTY, MepcoHasisalilo HaB-
YaHHs Ta rHyYKe pearyBaHHsl Ha OCBITHIi moTpe6u cTyaeHTiB. CopmynboBaHo 6ara-
TOopiBHEBY Kacuikauilo QyHKUIN LuppoBoro aBatapa 3a piBHeM CKI1agHoOCTi — Big
e/leMeHTapHUX penpe3eHTaTUBHUX Oil 40 KOMIJIeKCHOI cuMmynsayii negaroriyHoi B3a-
eMogii Ta 3a piBHeM 3pinocTi — Big NPOTOTUNHUX Mogesiei 4o KOrHiTMBHO-aganTuB-
HMUX CUCTEM Ha OCHOBI LUTYYHOro iHTe/IEKTY. BCTaHOBJIEHO, LL|O MepCrneKTUBM iHTerpa-
uyii aBatapiB 6e3nocepegHbo MOB’sA3aHi 3 PO3BUTKOM reHepatuBHux LLII-TeXHOIOriH,
MOXX/IMBOCTSIMM BipTyanisayii HaB4YasibHOro cepegoBuila Ta ¢popMyBaHHSIM 3Milla-
HUX OCBITHIX ekocUcTeM.

NMpoaHanizoBaHO OCHOBHI 6ap’epy BNpPOBaA )KeHHS LiMpPOBOro aBaTapa BUKa-
Aaya, Lo OXOIUIIoTb TEXHIYHI, piHaHCOBI, IHCTUTYLiNHI Ta KagpoBi YNHHUKK, BKITIO-
Yalouu CKIagHICTb NporpaMHOro 3a6esne4yeHHsl, 06MeXxeHy CYyMICHICTb i3 HasiBHOIO
iHppacTpykTypolo Ta gediunt paxiByiB. Ha ocHoBi MiXkgucuunniHapHoro nigxogy
BMU3HaA4YeHO YMOBU 3a6e3neyeHHs CTilKoi peanisauii Takux iHHOBaLil, cepen KUxX
KJIIDYOBUMM €: CTpaTeriyHe ynpaBniHHs UMPPOBUMU 3MIHaAMM, NigBULLEHHS LMPpo-
BUX KOMIMETEHTHOCTe!H nepcoHany, iHBecTyBaHHs B IT-iHppacTpyKTypy Ta po3BUTOK
noniTMK eTMYHOro BUKopuUcTaHHA LLI B OCBITi.
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AocBig npoBigHux yHiBepcuteTiB, 30kpema ETH Zurich, nigrBepoixye akrty-
a/IbHICTb NPOAKTUBHOI MNONITUKN BNPOBaO)KEeHHSI reHepaTuBHoro LI B HaBYaIbHUI
npouec, Lo CTBOPIOE YMOBM AJis MaclUTabyBaHHS iHHOBaLin. LingppoBi aBaTapu po3-
rnspgalTbcs K CK/afoBa YacTUHa OCBITHbOI eKOCUCTEMU LipPOBOro yHiBepcUTeTy,
CNPOMOXKHA He inlie TpaHcpopMyBaTu BUKIagaLbKy AisiIbHICTb, a M cnpusaTy nig-
BULLIEHHIO SIKOCTi, 4OCTYMNHOCTI Ta nepcoHani3auii ocBiTH. Pe3ynbTaTtu fOCNIA)KeHHS
¢popMyIoTb NiArpyHTS AN Po3po6Ku CTpaTeriyHUX pilieHb W0[0 BrPOBaf)XEHHS
uMppoBMX aBaTapiB y NPaKTUKY BULLOI OCBITU Ta MOXXYTb 6YTU BUKOPUCTaHI ONs no-
6yaoBU IHCTUTYLIMHNUX Mogenei LugpoBoi TpaHcpopMauii.

KnroyoBi cnoBa: L$poBuii aBaTap Bukagaya, UMOPOBUI YHIBEPCUTET, NepCOoHai-
3aLis OCBITH, LiMpPOBa TPaHCHOPMALLIS, LUTYYHU IHTENEKT, AiAXNTai3aLlis.

Problem statement. Modern transformational processes in higher education
are taking place amid the rapid development of digital technologies, which
are changing both the paradigm of learning and the functional architecture
of educational institutions. In this context, there is growing interest in imple-
menting teachers' digital avatars — intellectual and technological solutions
representing a new form of interaction in the digital educational environment.
Such avatars can act as automated support agents, adaptive learning tools, or
cognitive systems with elements of artificial intelligence capable of modelling
complex pedagogical scenarios, interpreting educational analytics, and form-
ing a personalized trajectory of interaction with students. However, despite the
high innovative potential of this technology, its systematic implementation is
accompanied by a number of unresolved issues.

First and foremost, there is a lack of unified standards, methodological base,
and practical models for economic assessment of the implementation of digi-
tal avatars in various organizational, cultural, and educational and institutional
contexts. A significant part of the initiatives are still being implemented as pi-
lot projects or fragmentary technological experiments. In addition, there is a
lack of empirically verified research on the relationship between the costs and
expected effects of implementing such tools in educational activities, includ-
ing their impact on the quality of the educational process, academic mobility,
student and teacher satisfaction, and organizational effectiveness.

Thus, the scientific problem lies in developing a theoretical and methodological
basis for determining the economic feasibility of implementing teachers’ dig-
ital avatars as a complex innovative solution in the higher education system.
This includes systematizing the classification characteristics of such avatars,
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analysing barriers and factors for successful integration, forming performance
criteria, and determining strategic conditions for sustainable implementation
within the framework of the digital transformation of universities.

Analysis of recent research and publications. The theoretical basis for re-
searching the economic feasibility of implementing digital avatars in higher
education is interdisciplinary research covering digital pedagogy, education-
al engineering, artificial intelligence, and the digital economy. In particular,
R. Lisova et al. [1] consider digital transformation tools in the context of cost
optimization and sustainable development. This is relevant to assessing the
effectiveness of implementing digital avatars as elements of resource savings
in the education sector.

The issues of social inclusion and reducing inequality in the digital environ-
ment are explored in research by A. Kozhyna [2], which emphasizes the impor-
tance of adapting innovative solutions to the conditions of the digital economy.
B. Williamson, R. Eynon, and J. Potter [3] highlight the transformations in ped-
agogical practice during the pandemic and the growing role of digital tech-
nologies in distance education, which creates the conditions for integrating
virtual agents into the educational process. In turn, research by 0.0. Khomenko,
M.V. Paustovska, and I.A. Onyshchuk [4] confirms the efficiency of interactive
technologies as a means of improving the quality of education and the devel-
opment of students, which opens up prospects for the use of digital avatars as
didactic toals.

Approaches to implementing innovations in management and public adminis-
tration are discussed in the publication by V. Bielikov et al. [5], where special
attention is paid to digital transformation tools, which are also important in
the management of educational institutions. The experience of globalization
risk management in investment strategies, presented in the work of C. Safarli
et al. [6], allows us to extrapolate the principles of adapting innovations to the
education sector, taking into account risks and barriers.

The research by G. Kortemeyer, N. Dittmann-Domenichini, and C. Merki [7] pro-
vides empirical data on student behavior when choosing forms of education
after the pandemic, which is important when developing educational models
using digital agents. The research by O. Dushchenko [8] focuses on the current
state of digital transformation of education in Ukraine, particularly in terms of
regulatory and organizational support, which is a critical factor in the context
of implementing digital avatars.
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Finally, the work of N. Verina and J. Titko [9] reveals the conceptual foundations
of digital transformation, which allows for a systematic approach to analyzing
digital innovations in the educational process and outlines strategies to as-
sessing their efficiency at the institutional level.

At the same time, despite the growing number of studies, there is a lack of
comprehensive economic assessment of the implementation of teachers' dig-
ital avatars in scientific discourse, in particular, analysis of costs, efficiency,
barriers, and scaling strategies in the context of the digital transformation of
universities. The impact of such innovations on the productivity of the edu-
cational process, the intellectual capital of the university, the adaptability of
educational models, and the sustainable development of academic institutions
has also not been sufficiently studied. Therefore, the need for theoretical un-
derstanding, systematization, and assessment of the economic feasibility of
implementing digital avatars as an innovative resource in higher education is a
relevant and scientifically underdeveloped area.

The aim of the article is to conduct a comprehensive study of the econom-
ic feasibility of implementing teachers’ digital avatars in the higher education
system, taking into account current trends in digital transformation, personal-
ized learning models, cost-effectiveness, and institutional readiness of estab-
lishments. Particular attention is paid to the analysis of the functional levels of
avatars, barriers to their implementation, as well as the potential for improving
the quality of the educational process, optimizing resources, and forming new
digital pedagogy.

Presentation of the main research material. In the context of intensifying
global competition and growing demands for quality educational services, the
introduction of advanced digital technologies, in particular the concept of dig-
ital avatars as personalized virtual representatives of teachers, is becoming
increasingly important. Similar to the use of digital twins in the real economy,
where they are used to optimize production processes, reduce costs, and in-
crease system reliability, digital avatars in education can serve as a tool for
improving the efficiency of the learning process, individualizing interaction
with students, and maintaining the quality of educational services in a digital
environment.

A digital avatar is not an isolated tool, but functions as an integrated compo-
nent of the educational and organizational ecosystem of a digital university.
Its key advantage lies in its ability to model simulation scenarios of education-
al interaction, ensure learning adaptability, automate routine operations, and
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generate real-time feedback. This allows for more efficient distribution of the
educational load, prediction of the behavior of participants in the educational
process, and creation of personalized learning paths that take into account the
needs and learning styles of students.

The current transformation of higher education is accompanied by the growth
of digitalization, the increasing complexity of educational products and ser-
vices, the need to ensure academic integrity, the flexibility of educational
programs, and the enhancement of the scientific and innovative component
[1:3;8]. In this context, the use of digital avatars in combination with the princi-
ples of partnership pedagogy, learning analytics, and adaptive platforms con-
tributes to the optimization of management decisions, the improvement of ed-
ucational management quality, and the formation of a sustainable educational
ecosystem.

Digital avatars may eventually help to design, monitor, and improve educational
processes, including lesson planning, educational resource logistics, workload
distribution among teachers, learning outcome assessment, and educational
interaction management. The implementation of digital avatars as compo-
nents of a new form of university, digital, opens up opportunities for signifi-
cantly reducing organizational costs, reducing the institutional workload on
teachers, and enhancing the efficiency of the educational process as a whole.
Thus, a teacher’s digital avatar, as an innovative tool of a digital university, has
a number of positive effects that determine its economic and functional feasi-
bility (Figure 1).

Reducing the costs and increasing the speed of educational and
management processes

Automation and reduction of routine work for teachers

Improving the efficiency of the educational process

Reducing the time needed to adapt to new courses or content

Improving the quality of educational services and reducing the risk
of errors

Strengthening the security of the educational environment and
minimizing the risks of information load

— | V| V| V|

PR PR AR

Figure 1. Benefits of using teachers’ digital avatars at universities
Source: compiled by the author independently
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Figure 1 shows the key benefits of implementing teachers’ digital avatars in
the higher education system, which have a comprehensive impact on improv-
ing the efficiency of the educational process and the university’s management
functions. In particular, this refers to reducing costs and speeding up educa-
tional and administrative procedures through automated support, adaptation
of educational content, and delegation of routine tasks. This reduces the work-
load on academic staff and ensures continuous interaction with students. In
addition, digital avatars facilitate rapid adaptation to new courses, improve the
quality of educational services through algorithmic communication manage-
ment, minimize errors, and reduce the risk of cognitive overload. As a multi-
functional tool of the digital university, the avatar enhances the flexibility of
the educational ecosystem, increases its adaptability, and contributes to the
formation of a safe and effective learning environment.

A teacher's digital avatar is not a separate technology, but rather an integra-
tion platform that combines various digital tools — from artificial intelligence
to educational data analytics — to create a holistic virtual model of teaching
activities. Such an avatar is the result of the synthesis of technologies capable
of modeling, predicting, and optimizing educational processes in real time. At
the same time, the lack of unified standards and typical solutions for building
digital avatars in the higher education system complicates their widespread
implementation at the institutional level.

Despite this, there ) )

. . B By level of By level of
IS an aCt|Ve Search Y type complexity maturity
for  individualized

approaches, which virtual Avatar

. . M analogues of H component H  Prototype
|nd|CateS a gradu— teachers (local function)

al transition to the P - \
formation of unified || analytical | | Avatar agent -

. agents (modular level)
architectural  and R L
functional models ) r
- digital i Av; .

of digital teachers. H with foedback compler love)| [ Adaptive
The classification —_ - g

of digital avatars in o
. . — ognitive
higher  education *
can b? carried out Figure 2. Classification of digital avatars
acAcorAdmg. to several in higher education
criteria (Figure 2). Source: compiled by the author independently
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The structured classification of digital avatars in higher education is based on
three key parameters: type, level of complexity, and level of maturity, each of
which reflects different aspects of the functioning and development of this
type of technology in the educational environment. By type, digital avatars are
divided into: virtual analogues of teachers, representing personalized interac-
tion with the digital environment; analytical agents focused on processing and
interpreting educational data; and digital copies with feedback that model the
dynamics of teacher behavior with the possibility of correction based on infor-
mation received from the user.

By level of complexity, they can be structured as follows: avatar component—an
autonomous digital module that performs a limited set of tasks (e.g., answering
frequently asked questions or notifying students); avatar agent — capable of
functioning within an educational block or course (e.g., monitoring academic
activity or adapting educational content); and avatar system —a comprehen-
sive intellectual tool that simulates all pedagogical activities, including plan-
ning, assessment, dialogical interaction, and reflective support.

By level of maturity, four successive stages of avatar development can be
distinguished: prototype (a test model with minimal functionality), basic (a
standardized interface with reactive behavior), adaptive (capable of personal-
izing interaction based on learning analytics), and cognitive (an autonomous
self-learning system with elements of artificial intelligence that performs a
predictive and corrective function in the educational process).

This classification provides a methodological basis for systematic analysis,
gradual implementation, and strategic development of digital avatars in the
context of the digital transformation of higher education.

The generalized classification of teachers' digital avatars in higher educa-
tion not only outlines potential formats for their implementation but also sets
benchmarks for the deployment of educational practices within the framework
of digital transformation. At the same time, determining the types, levels of
complexity, and maturity of such technologies requires correlation with the ac-
tual state of their implementation in universities. Thus, back in 2022, the use
of teachers’ digital avatars in the educational process was almost exclusively
limited to several pilot projects. In particular, in the fall of 2022, Meta, in part-
nership with the educational VR platform VictoryXR, launched 10 digital twins
of university campuses — so-called "metaversities” [10]. These virtual 3D cam-
puses replicated real universities and allowed students to attend classes in the
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form of their own avatars. By the end of 2022, only a small proportion (less
than 1%) of universities worldwide had experimented with such technologies
in practice.

In 2023, the implementation of teacher avatars accelerated significantly, es-
pecially in the US. Meta's initiative to expand the "metaversities” network was
a significant impetus. In the fall of 2023, Meta donated 300 Oculus Quest 2
virtual reality headsets to 15 US universities that were implementing VR in ed-
ucation [11]. Among these institutions are Stanford University, the University
of lowa, and other innovative colleges where digital avatars and virtual class-
rooms have become part of the educational process. Accordingly, during 2023,
the number of US universities using avatars or VR platforms in education grew
to several dozen. According to analysts' estimates, by the end of 2023, at least
25-30 American universities actively used technologies of teachers' digital av-
atars or their elements in the educational process.

European universities began similar experiments a little later, but by 2024, this
wave had reached the EU. In the fall of 2024, the first "metaversities” in Europe
were announced. In particular, the University of Leeds in the UK launched a
theatre arts course in the metaverse, and the University of the Basqgue Coun-
try (Spain) launched virtual classes in physiotherapy and anatomy. In Germany,
schoolsin Hanover plan to introduce immersive classes at the beginning of the
2025 academic year [12].

The experience of Switzerland is interesting, as leading universities demon-
strate a systematic approach to the implementation of innovative digital solu-
tions in the educational process, particularly artificial intelligence and virtual
reality technologies. One of the flagships of digital transformation in higher
education is the Swiss Federal Institute of Technology Zurich (ETH Zurich),
which in 2024 officially adopted internal guidelines on the use of generative
Alin learning and teaching. The document encourages teachers to experiment
with tools such as ChatGPT, Claude, Copilot, etc., provided that academic integ-
rity is maintained, their use is transparent, and the results are critically evaluat-
ed. Particular attention is paid to the formation of new formats of educational
interaction, where Al technologies, in particular avatar platforms, are seen as
potential partners for teachers in modeling the learning environment [13]. This
creates the basis for the emergence of full-fledged teachers’ digital avatars in
Swiss universities in the near future.

Although as of 2024, the proportion of European universities using teacher av-
atarsisstillinsignificant, this trend is steadily gaining momentum in various EU
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countries and neighboring states. Global implementation indicators for 2024
show a sharp increase in the involvement of universities in digital avatar tech-
nology. According to VictoryXR, a global leader in the creation of virtual learn-
ing environments, more than 150 colleges and universities worldwide already
use its licensed VR platforms (metaversities), and about 50 institutions have
full-fledged digital twins of their campuses [14].

In other words, between 2022 and 2024, the number of universities participat-
ing in such projects increased tenfold — from a handful to more than a hundred
worldwide. Institutions in North America and Western Europe are participating
particularly actively, accounting for the majority of the ~150 participantsin the
global network of metaversities. These figures confirm that teachers' digital
avatars are no longer just an experimental innovation, but are entering a phase
of wider practical implementation.

As of early 2025, the use of digital avatars has not yet become widespread,
but there is a clear trend toward their expansion. Most universities are still in
the early stages of digital transformation, but examples set by technological
leaders are encouraging other institutions to follow suit. In particular, by 2025,
several dozen higher education institutions in the US have already integrated
avatar teachers or Al assistants into the learning process, and in Europe, at
least a dozen leading universities are testing similar solutions within individual
programs or courses [14]. At the same time, a global UNESCO survey conduct-
ed in 2023 showed that less than 10% of educational institutions worldwide
have developed formal policies or guidelines for the use of generative Al in
education [15]. This indicates that institutional adoption of the technology is
still in its early stages: most universities are still experimenting with Al avatars
without a developed strategy or clear rules. However, the rapid growth in the
number of practical examples and the positive results of their application are
creating a critical mass of experience for the further spread of the technology.

For example, at Morehouse College (USA), learning in VR classrooms with digital
twins of the campus showed success rates that were no lower than, and in some
cases higher than, traditional full-time learning [16]. Such successes reinforce
the arguments in favor of wider implementation of VR and teacher avatars. Ex-
pert forecasts for 2025-2028 agree that the implementation of teachers’ digital
avatars around the world will accelerate rapidly. According to a forecast by re-
search company Gartner, by 2028, a quarter of all educational institutions will
have introduced metaverse technologies into the educational process. This is
consistent with current trends: virtually all new digital education development
programs now take into account the capabilities of Al avatars and virtual reality.

17
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The European Union is expected to actively support university projects aimed
at teaching digitalization, in particular through special grants and experience
exchange programs between member states. The US, where competition for ap-
plicants and the need to improve online education are particularly high, is likely
to remain the leader in implementation: by 2028, it is predicted to have the larg-
est share of "digital universities" using avatars in teaching. At the same time,
interest in this innovation is growing in Asia. China, for example, has already an-
nounced plans to introduce Al "professors” in universities starting in 2025 [17].
Such initiatives are expected to significantly increase the number of avatars in
global education in the second half of the decade. If current trends continue, by
the end of the decade, teachers' digital avatars may become a common feature
of the educational environment at universities around the world.

Economic forecasts by experts confirm this possibility. The global market for
digital avatars (across all industries) is growing at an extremely rapid pace —
about 50% per year — and is estimated to reach approximately US$270 billion
in 2030 [18]. A significant share of this market will be accounted for by the
education segment — primarily personalized Al tutors, virtual trainers, and
teacher avatars. According to consulting research, the market for Al solutions
for personalized learning will grow from $5.2 billion in 2022 to ~$48.7 billion
in 2030 [19]. This reflects the scale of Al avatar integration into education. In
other words, in 5-7 years, most leading universities in the US, EU, and East Asia
will have teachers' digital avatars as an integral part of their educational pro-
grams —whether in the form of virtual assistants for students or full-fledged Al
teachers for typical lecture courses. Such avatars are expected to significantly
expand access to quality education significantly, allowing students to interact
with "digital professors” virtually 24/7 and receive individualized feedback.

At the same time, this contributes to the emergence of new challenges related
to both the scale and complexity of the technology itself and the barriers inher-
ent in most digital innovations. Despite the high potential of digital avatars as
a tool for transforming the educational process, their full-fledged implemen-
tation remains limited due to technical, technological, and organizational and
commercial factors (Figure 3).

Among the key barriers, it is worth highlighting the high cost of implement-
ing such projects, which is associated with software complexity, the need for
multi-level modeling of educational scenarios, and integration with the exist-
ing university infrastructure. An important deterrent is the shortage of spe-
cialists capable of working with avatar modeling technologies, especially at the
intersection of pedagogy, artificial intelligence, and big data analytics.
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a

In addition, a common problem is
the limited access to qualitative data — High cost of projects
for training avatar algorithms, which
complicates their adaptation to dif- | Software complexity
ferent academic environments and
types of student interaction. Com- | Siioutoge ot ulifind apmataists
mercial barriers manifest themselves
in the difficulty of attracting invest- . ) )

. . - — Limited investment information
ment in the development and main- 5
tenance of digital avatars due to the g B The complexity of integration into
lack of proven business models and B existing infrastructure
long-term financial forecasts. In-
stitutional complications are also — Limited access to qualitative data
caused by the need to align techno-
logical solutions with regulatory and —|  Uncertainty of business models
legal requirements in the field of ed-
ucation, the ethics of Al application, L{ Regulatory and ethical barriers
and cybersecurity of personal data.
The creation, training, and integra- Figure 3. Barriers
tion of teacher avatars requires sig-  to the implementation of teachers’
nificantinvestmentin the university's digital avatars in the higher
digital infrastructure, including cloud education system
solutions, computing resources, and Source: compiled by the author
virtual interaction platforms. That is independently

why the sustainable implementation

of teachers' digital avatars requires the development of comprehensive strat-
egies for the digital development of universities, the improvement of human
resources, and the strengthening of interdisciplinary cooperation between ed-
ucators, engineers, IT specialists, and managers.

Conclusions and proposals. In the context of the digital transformation of
universities, the teacher’s digital avatar is not only an innovative technology
but also an institutional tool that contributes to the improvement of the ed-
ucational process, the individualization of interaction with students, and the
optimization of academic workload. Its application opens up opportunities for
creating personalized learning paths, predicting educational behavior, auto-
mating routine processes, and improving the quality of management decisions
in higher education.

The positive impact of teachers' digital avatars is due to the integration of
components such as artificial intelligence, educational analytics, virtual inter-
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action platforms, and adaptive learning algorithms. Their use contributes to
the development of new formats of pedagogical activity, increased flexibility of
the educational environment, and the formation of an open digital ecosystem
at the university.

At the same time, the process of implementing digital avatars is accompanied
by a number of engineering and technological, personnel, regulatory, and fi-
nancial barriers. Among the main limitations are the high cost of development,
a shortage of specialists at the intersection of education and digital technolo-
gies, the lack of unified standards for building and implementing avatars, and
limited institutional readiness for systemic changes. In addition to this, it is
important to formulate policies for the ethical use of Al in education and to
ensure the cybersecurity of user data.

In this context, the sustainable implementation of teachers' digital avatars re-
qguires a number of systemic prerequisites: the formation of strategies for the
digital transformation of universities, the development of a multi-level educa-
tional infrastructure, the modernization of regulatory and legal support, and
the improvement of the digital competence of academic and administrative
staff. Of particularimportance is the interdisciplinary integration of knowledge
and practices in the fields of pedagogy, artificial intelligence, educational ana-
lytics, and digital management, which provides the conditions for the develop-
ment, adaptation, and scaling of functional models of digital avatars according
to the characteristics of the educational environment.

The transition to a new educational paradigm, in which the teacher’s digital av-
ataris seen as anintegral and fully functional component of educational inter-
action, should be evolutionary, taking into account the principles of academic
autonomy, strategic priorities of institutional development, and the growing
public demand for an inclusive, high-quality, and technologically advanced
higher education system.
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