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Abstract

The article delves into contemporary e-learning trends within the higher education landscape of Germany and Austria. It
scrutinizes the adoption of electronic tools such as Al-driven online courses, virtual and augmented reality, and
microlearning. These digital technologies are strategically employed in universities and polytechnic institutes to enhance
educational quality and broaden knowledge accessibility. Particularly, the utilization of virtual and augmented reality
technologies is prevalent, offering students immersive experiences with real-world scenarios and 3D models, thereby
enhancing comprehension of intricate concepts. A pivotal aspect of e-learning implementation is the ability to tailor
learning pathways to individual needs. E-learning transcends traditional educational paradigms, enabling students to
pursue higher education from any location worldwide, catering to the needs of those studying abroad or concurrently
working. Adaptive learning systems, underpinned by Al, facilitate the creation of personalized learning schemes,
accommodating diverse learning styles and paces. The authors underscore the significance of these trends in augmenting
education's accessibility and efficacy. The integration of contemporary technologies into the educational milieu is
imperative for enhancing educational quality and broadening learning horizons within the modern educational landscape.
Current trends underscore the evolution of e-learning towards greater flexibility, personalization, engagement, and
interactivity, thereby democratizing access to education across diverse demographics and offering enhanced educational
outcomes in the digital era. Incorporating modern technologies into educational practices emerges as a requisite element
of contemporary education, presenting novel opportunities for students and educational institutions to advance and refine
the educational experience.
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CyuacHi TeHfieHIlil e-HaBUaHHSA Y 3aKJIa/iaX BUII01 OCBITH
Himeuunnu Ta ABcTpii

Haranis JIazapenko, fIna 'amuyk

BiHHMIBPKUH Jep)KaBHUH NefaroriyHui yHiBepcuTeT iMeHi Muxaiina Korro6brHcskoro

Anoranisa

Y crarTi posrASHYTO CydacHi TEeHHAeHIIl e-HaBYaHHA y 3aKmagax Bummoi ocBith Himewunmnn ta ABcTpii. 3okpema,
IOCHIIKY€EThCS] BUKOPUCTAHHSI €JIeKTPOHHUX TEXHOJIOTIH, TaKUX SIK OHJIAMH KYpPCH LITYYHWH iHTeJIeKT, BipTyanbHa Ta
JOTIOBHEHA peaJIbHICTh Ta MIKPOHABUYAHHS. 3aCTOCYBaHHSI LUQPOBUX TEXHOJIOTIH B yHiBepCHUTeTaxX i MOJiTEXHIYHHUX
{HCTUTYTax CTa€ CTpaTeriyHUM BUOOPOM, COPSIMOBAHMM HA TiABHIIEHHsS SKOCTI HaBYaHHS Ta AOCTYMHOCTI 3HAHb.
3aknaau Bumoi ocBiT B HiMewuwmHi Ta ABCTpIii TaKoXX IHTEHCHBHO BUKODHUCTOBYIOTh TEXHOJIOTII BipTyanbHOI Ta
JIOTIOBHEHOI peasIbHOCTI [7Is1 PO3LIMPeHHsT HAaBYaIbHOI'O ITPOLIeCy, 110 {03BOJISIE CTyIeHTaM BUBYATH peaslbHi clieHapii Ta
B3aeMOJiATH 3 3D-MofenasiMy, 10 B CBOIO Yepry, MOKpallfye iX PO3yMiHHs CKJIAJHUX KOHIeNii. Ba)kKJIMBUM acIieKTOM
BIPOBaIKEHHSI e€-HABYaHHS € MOJKJIMBICTH CTBOPEHHs iHAMBImyasi30BaHWX HABYANBLHUX TpPaeKTopid. E-HaBuaHHSA
BHUXOAMTH 33 PAMKY TPaIULIMHOT0 KIACHYHOT'0 HAaBUaHHS, HO3BOJIIOYHU CTYJeHTaM 3000yBaTH BUILLY OCBITY 3 6y Ib-sIKOTO
MICILIST CBITY, [0 OCOGJIMBO aKTYaJIBLHO AJIS CTYAEHTIB, sIKi MOKYTh 3HiHCHIOBATH HAaBYaHHS MepefyBalodu 32 KOPAOHOM
abo mig uvac pobotu. CucTeMU aAaNTUBHOIO HABYAHHS HA OCHOBI WITYYHOTrO IHTEJIEKTY MO3BOJISIOTH CTBOPIOBATH
[IePCOHAJTI30BAHI IIJIAHM HABYAHHs, BPAaxXOBYIOUM IHAMBiAyanbHI HaBYalbHI MoTpeby Ta TeMIl CTyHeHTa. ABTOpH
aKLEHTYIOTh YBary Ha 3HA4YYLIOCTI LIUX TeHAEHLIN 15 30i1bLIeHHs JOCTYTHOCTI Ta eheKTUBHOCTI HaBYaHHs. [HTerpariis
Cy4YacHUX TEXHOJIOTiM Yy HaBUaJLHHUH mpouec HabyBae Ba’KIMBOTO 3HAYEHHs IJs1 MiABUINEHHS SIKOCTI OCBITH Ta
PO3LIMPEHHS MOXXJIMBOCTEN HABUYaHHSI B yMOBAX Cy4YaCHOTO OCBITHBOTO cepepoBuina. CydacHi TpeHIU BKa3yHOTh Ha Te,
110 e-HaBYaHHS CTae O1MIbII THYYKUM, TEPCOHATI30BAaHUM, 3aXOIUTIOIOUUM Ta iHTepakTUBHUM. CydacHi TeHaeHLii pobsiTh
€-HaBYAHHS JOCTYIHIIINM IS PI3HUX Pyl HaceleHHs Ta 3a6e3meuyioTs O11bin epeKTHBHY OCBITY B UM(pPOBOMY BIlli.
BukoprcTaHHS Cy4YacHUX TeXHOJIOTIH y HaBYaJIbHOMY IIpoleci cTae HeoOXigHOK CKIIAOBOIO Cy4YacHOI OCBITH, IO
BiIKpMBa€ HOBI MOJKJIMBOCTI [JIsl CTY[EHTIB Ta HABYAJIBHHUX 3aKJIAAIB Yy ITOJAJBIIOMY DO3BUTKY Ta BIOCKOHAJIEHHI
OCBITHBEOTO IIPOLIECY.

Kitrouosi ci10Ba: e-HaBUaHHs, TEHEHLT e-HaBUaHHs, OHJIAMH KypcH, ITyYHUH inTenekT (LI1), BipTyanbHa peaibHicTh
(VR), nonouena peanbuicts (AR), 3akmaam uimoi ocsitu HiMeuunnu ta ABcTpil

Statement of the problem. With its rapid expan-
sion in recent years, e-learning has become an indis-
pensable element of the curricula in German and
Austrian higher education institutions. Within the
realm of higher education, e-learning is deemed a
critical instrument for fulfilling rigorous academic
standards and tackling contemporary challenges.
The incorporation of digital technology within uni-
versities and polytechnics is increasingly perceived
as a strategic imperative aimed at elevating the qual-
ity of instruction and broadening access to

knowledge. E-learning enables students to pursue
higher education from any geographical location
worldwide, transcending the constraints imposed by
traditional classroom-based instruction. This is par-
ticularly pertinent for students who have the flexi-
bility to pursue studies abroad or engage in profes-
sional commitments.

The flexibility inherent in e-learning empowers
students to advance their knowledge without sacri-
ficing other commitments. The capacity to devise
personalized learning pathways stands as a pivotal
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aspect of e-learning implementation. Through the
utilization of artificial intelligence-driven adaptive
learning systems, tailored learning plans can be de-
vised, taking into account the distinct learning styles
and requirements of individual students. Enhanced
student engagement can be fostered through the de-
ployment of interactive methodologies such as vir-
tual laboratories, online discussion forums, and in-
teractive lectures. These platforms facilitate virtual
interactions between students and instructors, fos-
tering active participation in the learning process
(Golgb- Andrzejak, 2022).

Artificial intelligence (AI) finds widespread ap-
plication in higher education institutions in Ger-
many and Austria, facilitating automated grading of
assignments, performance analysis of students, and
the creation of customized learning plans. This fos-
ters more efficient and targeted learning outcomes.
The adoption of virtual and augmented reality
(VR/AR) technologies is also pervasive within
higher education settings in Germany and Austria.
These technologies enable students to interact with
3D models and explore real-world scenarios,
thereby enhancing their comprehension of complex
concepts (Ng et al., 2021).

Microlearning is emerging as a favored format
for higher education in Germany and Austria, as it
allows students to swiftly and effectively grasp brief
learning modules. This is particularly advantageous
for students contending with constrained study time
and opportunities.

Analysis of recent research and publications.
The landscape of higher education has undergone
significant metamorphosis in recent years, primar-
ily driven by the rapid advancement of digital e-
learning technologies, which have fundamentally
reshaped the paradigms of learning and knowledge
acquisition. Consequently, e-learning, denoting the
utilisation of digital platforms to disseminate educa-
tional content and facilitate training programmes, is
gaining escalating traction owing to its inherent at-
tributes of flexibility, affordability, and cost-effec-
tiveness. Educators, students, and professionals
alike must remain cognizant of the latest develop-
ments in this domain as e-learning continually
evolves, presenting novel avenues for knowledge
acquisition. Adherence to these evolving trends in e-
learning fosters enhanced participant engagement,
enriches the learning process, and sustains its rele-
vance within higher education against the backdrop
of digital advancements (Edmunds et al., 2021).

Adapting to emergent trends in e-learning and
promptly revising learning materials in accordance
with these trends ensures the development of more
efficacious and immersive online courses, thereby
affording students the opportunity to partake in a
personalised learning journey. The exploration of
contemporary educational trends, encompassing as-
pects such as digitization processes, the organisation of
e-learning initiatives, distance learning modalities, and
the establishment of digital educational environments,
has garnered significant attention among both
domestic and international scholars, including: O.
Akimova, A. Al-Ansi, O. Borovska, N. Dmitrenko, J.
Edmunds, M. Eswaran, C. Geilller, E. Golab-
Andrzejak, O. Ihnatova, M.Jaboob, S. Kizim, N.
Lazarenko, D. Matiiuk, K. Migliaccio, S. Nahorniak,
B.Oberer, K.Poseletska, E. Polzl-Stefanec, M.
Sapohov, J. Southworth, O. Voloshyna, O. Zhovnych.

The purpose of the article is to provide a concise
overview of contemporary e-learning trends within
higher education institutions in Germany and Aus-
tria, encompassing topics such as online course pro-
liferation, Al integration, adoption of VR/AR tech-
nologies, and microlearning methodologies.

Summary of the main material. Institutions of
higher education in Germany and Austria actively
promote collaborative engagement and social inter-
action among students via online platforms de-
signed to facilitate discourse on course materials,
collaborative project endeavors, and communal
study sessions, irrespective of geographical con-
straints. The educational systems in both nations
demonstrate a concerted effort towards the integra-
tion of e-learning, evident in the substantial surge in
the proliferation and diversity of available online
courses. Consequently, students with varying levels
of experience and diverse learning goals now enjoy
enhanced accessibility to online course offerings
that align with their individual schedules and educa-
tional requisites (Akimova et al., 2023).

Online courses frequently offer opportunities
for customised learning experiences. By employing
adaptive curricula, they also broaden access to an
extensive array of subjects and fields of study, fos-
tering the cultivation of diverse interests and com-
petencies among students. It is noteworthy that
online courses contribute to the cultivation of self-
directed organisational abilities, autonomy, and
adeptness in navigating digital information environ-
ments. These proficiencies hold considerable signif-
icance in contemporary society, serving to benefit
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students not only in their academic pursuits but also
in their vocational and personal endeavors. Taken
together, these facets underscore the critical role of
online courses as a vital and indispensable facet of
modern education, perpetuating transformative
shifts in learning methodologies while affording eq-
uitable access to high-quality educational opportuni-
ties for all (Al-Rahmi et al., 2019).

When analyzing the contexts of Germany and
Austria, it is pertinent to acknowledge the existence
of two main classifications of online course provid-
ers within the realm of higher education: universi-
ties, which often administer online courses via their
proprietary platforms or through Massive Open
Online Courses (MOOCs), and private educational
platforms, many of which likewise furnish a diverse
array of online course offerings.

Categorized by their nature, online courses
available to students in Germany and Austria can be
delineated as follows:

Complimentary courses - these courses are de-
void of tuition charges but may entail restricted ac-
cess to content or functionalities.

Fee-based courses - these courses necessitate
tuition fees yet typically afford expanded content and
functionalities, alongside certificates of accom-
plishment.

Microlearning - these succinct courses concen-
trate on discrete skills or subjects (Al-Rahmi et al.,
2019; IThnatova, Lazarenko, et al., 2021).

As an illustration, Technische Universitat
Miinchen (TUM) in Germany provides an extensive
array of online courses accessible through the
TUMx platform. These courses encompass diverse
fields including engineering, science, business, and
management. Similarly, Universitdt Wien in Aus-
tria presents online courses available on the Open-
Learn platform, spanning a breadth of subjects such
as humanities, social sciences, and law.

Online courses, as a trend in e-learning, emerge
as a profoundly significant and impactful phenome-
non within the modern educational landscape. Their
rapid expansion and ubiquity underscore the keen
interest of educators, students, and educational in-
stitutions worldwide, including those in Germany
and Austria, in this mode of instruction. Online
courses offer numerous advantages, foremost
among them being the flexibility to facilitate remote
learning at one's own pace, allowing learners to se-
lect the time and location of their studies according
to their schedules. Additionally, the option for per-

sonalized learning, which tailors materials and as-
sistance to individual requirements and proficiency
levels, merits acknowledgment. The diverse range
of subjects and disciplines provided by online
courses enables students to nurture a variety of in-
terests and abilities, ensuring equitable access to
high-quality education for all, irrespective of social
status or geographic location (Thnatova et al., 2021;
Dmitrenko et al., 2023).

Overall, online courses are emerging as an inte-
gral facet of modern education, reshaping not only
the educational paradigm but also extending in-
creased access to knowledge and opportunities for
personal development to millions worldwide. This
trend represents a pivotal aspect of the future of ed-
ucation and will continue to transform approaches
to learning in the years ahead (Slushnyi et al., 2020).

Al has emerged as one of the most dynamic and
rapidly advancing trends within the realm of e-
learning in recent times. It presents myriad oppor-
tunities for enhancing the educational journey and
reshaping pedagogical methodologies. The integra-
tion of Al into education furnishes students and ed-
ucators with cutting-edge tools and assets aimed at
refining the learning encounter and attaining supe-
rior outcomes. Hence, a meticulous examination of
Al's role in contemporary e-learning, its ramifica-
tions on the educational sphere, and the advanta-
geous contributions it has bestowed upon the do-
main is warranted (Chiu, 2024).

It is notable that within the realm of e-learning
in Germany and Austria, Al is assuming an increas-
ingly significant role. Al is leveraged to tailor learn-
ing experiences, customise content and assignments
to individual student needs, and develop virtual as-
sistants to aid in the learning process. Upon scruti-
nising its function within the higher education land-
scape of Germany and Austria, Al serves various
purposes, including:

Analysing student performance data and learn-
ing preferences to formulate personalised study
plans tailored to each student's requirements.

Adapting course materials to accommodate in-
dividual student needs. For instance, Al can furnish
supplementary explanations for intricate topics or
propose alternate assignments for students encoun-
tering difficulties.

Designing virtual assistants capable of assisting
students with their studies. These digital aides can
address queries, provide elucidations, and offer en-
couragement to students.
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Automating tasks such as grading and assessing
essays thereby affords educators more time to engage
in meaningful interactions with students on an
individual basis (Shal et al., 2024; Southworth et al.,
2023).

An eminent advantage of integrating Al lies in its
capacity to tailor educational experiences to the unique
requirements and attributes of each learner. Through
machine learning algorithms, Al can scrutinise
student performance data and dynamically adjust
learning materials and tasks to suit their individual
needs. This facilitates the provision of personalised
assistance and resources to each student, thereby
fostering more efficacious learning outcomes. A
pivotal application domain of Al pertains to
automating assessment processes. Al can autono-
mously assess assignments and furnish feedback to
students, thereby liberating educators' time for per-
sonalised interactions with students. Moreover, Al can
analyse learning process data and devise adaptive
learning schemes that accommodate the individual
needs and advancements of each student. Another
significant facet of employing Al in e-learning involves
the development of virtual learning environments and
virtual assistants. These technologies enable students
to engage in virtual experiments and inquiries, interact
with virtual entities, and receive supplementary
feedback. This affords students the opportunity to
garner practical experience directly within the online
milieu and deepen their proficiency across diverse
domains (Chiu, 2024; Gill et al., 2024).

In light of these prospects, it can be discerned
that Al will wield a pivotal role in enhancing e-learn-
ing initiatives and broadening educational access in
the digital era. Its influence on the educational land-
scape is profoundly significant, furnishing innova-
tive tools and assets that contribute to the enhance-
ment of educational quality and facilitate more effi-
cacious learning experiences for all students
(Akimova et al., 2023).

[lustrations of Al's application in higher educa-
tion encompass Technische Universitdit Miinchen
(TUM) in Germany, where Al is harnessed to indi-
vidualise student learning experiences. Al scrutinises
data concerning student performance and learning
preferences, subsequently leveraging this information
to devise tailored learning schemes. RWTH Aachen
University in Germany utilises Al to automate tasks
such as grading and assessing essays, thereby
affording educators additional time to concentrate on
higher-order tasks, such as providing individualised

support to students. Similarly, TU Wien in Austria
employs Al to craft virtual assistants aimed at aiding
students in their academic pursuits. These virtual
aides are adept at addressing inquiries, providing
clarifications, and fostering student motivation (O. V.
Akimova et al,, 2020; Gill et al., 2024).

The utilisation of Al within higher education
yields numerous advantages; however, it also con-
fronts several challenges necessitating attention
and resolution for the effective incorporation of this
technology. Some of these challenges encompass:

Ethical quandaries: The deployment of Al may
engender ethical dilemmas, particularly concerning
issues of data privacy, algorithmic equity, and re-
sponsible technological usage.

Educational disparity: Disparities in technology
access and varying levels of technological profi-
ciency may exacerbate inequalities in learning out-
comes and educational access.

Absence of standardisation: The absence of
standardised methodologies for Al development and
implementation in the educational sphere can im-
pede the assessment of these technologies' efficacy
and pose risks to educational quality.

Educator training: To facilitate the successful
integration of Al into higher education, educators
must be equipped with the requisite training and
competencies to effectively utilise these technolo-
gies in the educational milieu.

Efficacy and reliability: It is imperative to
acknowledge that artificial intelligence is suscepti-
ble to errors and software flaws, which may impinge
upon training quality and result reliability (Shal et
al.,, 2024; Chiu, 2024).

Addressing these challenges and formulating
strategies to surmount them are imperative for the
seamless integration of artificial intelligence into
higher education and for maximising its potential to
enhance teaching and learning endeavours.

Hence, Al stands as a pivotal element within e-
learning, presenting myriad opportunities and chal-
lenges for educational institutions and learners
alike. Foremost, Al integration in e-learning facili-
tates personalised learning experiences by tailoring
materials and tasks to the unique needs and learning
styles of individual students, thereby enhancing
training effectiveness and fostering deeper
knowledge assimilation. Furthermore, Al stream-
lines the evaluation and performance analysis pro-
cesses, affording educators more time for innova-
tive and personalised student interactions. Moreo-
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ver, the utilisation of virtual learning environments
and virtual assistants augments students' practical
experiences and enriches their comprehension
across diverse domains. However, alongside its
manifold benefits, the adoption of Al in e-learning
encounters several challenges, encompassing ethi-
cal concerns, educational disparities, standardisa-
tion deficiencies, and the imperative for educator
training in technology utilization (Southworth et al.,
2023; Gotgb-Andrzejak, 2022).

In summation, Al in e-learning unveils novel
avenues for enhancing educational quality and en-
suring universal learning accessibility. Its signifi-
cance within contemporary educational frame-
works is paramount, continually reshaping peda-
gogical paradigms and unveiling new vistas for edu-
cational advancement in the future.

VR and AR are being integrated into e-learning
to cultivate interactive and immersive learning en-
vironments, enhancing educational experiences.
These technologies are gaining traction within the
e-learning sphere, with VR offering opportunities
for simulated environments where students can en-
gage in exploratory activities and experimentation.
Similarly, AR enriches learning by superimposing
digital content onto real-world surroundings, aug-
menting the learning experience with visual and in-
teractive elements. VR and AR have emerged as sig-
nificant trends in e-learning within both the educa-
tional domains of Germany and Austria. These im-
mersive technologies offer new pathways for deliv-
ering educational content and enriching learning ex-
periences (Al-Ansi et al., 2023).

In higher education institutions in Germany
and Austria, there is a growing integration of VR
and AR into educational practices to provide stu-
dents with interactive and captivating learning en-
vironments. For instance, universities are develop-
ing virtual laboratories and simulations that enable
students to conduct experiments and explore intri-
cate concepts in a secure and controlled environ-
ment. This hands-on approach to learning fosters
deeper comprehension and retention of subject mat-
ter across various fields, including science, engi-
neering, and healthcare (Al-Ansi et al., 2023).

Moreover, VR and AR technologies empower
educators to craft immersive educational experi-
ences that transcend traditional classroom confines.
Students can virtually explore historical sites, archi-
tectural marvels, and cultural landmarks, thereby
enhancing their understanding of diverse subjects

such as history, art, and geography. Additionally,
AR applications overlay digital information onto the
physical world, enabling students to visualise ab-
stract concepts and interact with virtual objects
within their tangible surroundings.

Furthermore, VR and AR facilitate collabora-
tive learning experiences by allowing students to
engage with peers and instructors in virtual envi-
ronments. Through shared virtual spaces and col-
laborative projects, students can collaborate on as-
signments, participate in group discussions, and en-
gage in interactive learning activities irrespective of
their geographic locations. This fosters a sense of
community and promotes peer-to-peer learning,
thereby enhancing the overall educational experi-
ence (Eswaran & Bahubalendruni, 2022).

Despite their potential advantages, the wide-
spread adoption of VR and AR in e-learning also pre-
sents challenges. These include technological hur-
dles such as the high cost of VR/AR equipment and
the necessity for specialised technical expertise to
develop immersive educational content. Addition-
ally, concerns pertaining to accessibility, inclusivity,
and digital literacy must be addressed to ensure eq-
uitable access to VR/AR-enhanced learning experi-
ences for all students (Gandedkar et al., 2021).

Overall, VR and AR represent promising trends
in e-learning that have the potential to revolutionise
the educational landscape in Germany and Austria.
By harnessing immersive technologies, educational
institutions can create dynamic and engaging learn-
ing experiences tailored to the diverse needs and
learning styles of students, ultimately enhancing
learning outcomes and equipping learners for the
demands of the digital era (Gandedkar et al., 2021).

In the e-learning contexts of Germany and Aus-
tria, microlearning has emerged as a prominent trend.
This pedagogical approach entails breaking down
lessons into manageable segments lasting between
five and fifteen minutes. Its increasing popularity
within higher education institutions in both countries
can be attributed to its ability to cater to the busy
schedules of both professionals and students.

A key advantage of microlearning lies in its
adaptability, allowing students to engage with
course materials at their convenience and seam-
lessly integrate learning into their daily routines.
This flexibility addresses the diverse demands and
timetables of modern learners, who may have lim-
ited time for extended study sessions. Moreover, mi-
crolearning modules are often designed to focus on
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specific subjects or skills, enabling students to
swiftly acquire targeted knowledge. The modular
nature of microlearning empowers learners to select
modules tailored to their interests, learning objec-
tives, and proficiency levels, thus fostering person-
alised learning experiences. This ensures that stu-
dents receive relevant and engaging content aligned
with their educational goals. Additionally, the con-
densed format of microlearning modules promotes
active engagement and knowledge retention, as
learners can digest information in manageable in-
crements without feeling overwhelmed (Oberer &
Erkollar, 2013; Hardt et al., 2023).

Educational institutions in Germany and Aus-
tria are leveraging microlearning to enhance stu-
dent learning outcomes and complement traditional
teaching methods. By integrating microlearning
into their curricula, universities and educational
platforms are catering to students' diverse learning
preferences and promoting lifelong learning in the
digital era. Furthermore, microlearning facilitates
social and collaborative learning experiences by en-
abling students to collaborate on projects, exchange
ideas, and participate in online learning communi-
ties. This fosters a sense of community and peer sup-
port, enriching the overall learning experience
(Polzl-Stefanec & GeiBler, 2022).
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