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AI-DRIVEN INTERACTIVE EDUCATIONAL
AVATARS FOR SMART EDUCATION*

Abstract: The paper explores the use of interactive educational avatars powered by
artificial intelligence within smart education initiatives in Serbia. It analyzes the attitudes
of 173 teachers from all levels of education, based on informal training. The results show
strong positive correlations between acquired experiences and the acceptance of avatars,
particularly those featuring two-way communication and adaptive content. The study
highlights advanced engineering features such as machine learning, natural language
processing, and emotion analysis. It also addresses real-time adaptability, data privacy,
and ethical issues. The role of institutions such as CRAIE is emphasized, with a focus on
professional development and interdisciplinary collaboration for the effective integration
of avatars in the field of education.
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INTRODUCTION

Modern technologies, based on artificial intelligence, have a complex impact on various
aspects of society, including education, the judiciary, the media, and many other spheres.
Therefore, the papers also analyze broader societal effects such as alienation, technology
dependence, institutional challenges, as well as the readiness of the educational system
to integrate new digital forms of learning. (Babi¢ & Matovi¢, 2025; Luknar, 2025; Mati¢
Boskovi¢, 2024; Risti¢ & Mandi¢, 2018; Covié, 2025; Citi¢, 2020). The growing interest
among researchers is directed toward understanding how generative artificial intelligence
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(AI) impacts new roles of teachers, students and the professional autonomy of educators
within educational processes (Karatas, Erigok &Tanrikulu, 2024; Milutinovi¢, Dordevi¢
& Mandi¢, 2025; Zhai, 2024). Contemporary education increasingly highlights the differ-
ences between traditional teaching approaches and those integrating Al as instructional
support. Traditional education positions the teacher predominantly as a transmitter of
knowledge, whereas modern Al-integrated education transforms the teacher’s role into
that of a facilitator and a mentor. In the context of contemporary pedagogy, artificial in-
telligence facilitates personalised learning adapted to individual student needs, pace and
style, in contrast to the uniform approach characteristic of traditional models (Mandié¢,
2023). Traditional teaching methods rely on periodic, often standardised forms of assess-
ment, whereas Al systems enable continuous progress monitoring and real-time formative
feedback, enhancing students’ confidence and skill development (Wang, 2025). Students
in traditional education typically assume passive roles, whereas interactive AI platforms in
contemporary classrooms encourage active participation, collaboration and inquiry. Artificial
intelligence further supports the effective development of higher-order cognitive skills such
as critical thinking, problem solving and digital literacy, overcoming the predominantly
reproductive character of traditional instruction. AI tools allow rapid and detailed analysis
of student behaviours and progress, identifying areas requiring additional attention and
support — tasks that traditionally demand significant teacher time and effort. The use of
digital resources and intelligent tutoring systems expands educational accessibility, particu-
larly benefiting students with special educational needs or those in remote areas. Within
such educational environments, the teacher remains a critical element of the educational
process but is empowered by technology that facilitates lesson planning, differentiated
instruction, classroom implementation and evaluation of achievements. This technological
empowerment frees teachers’ time and motivates further professional development. Thus,
integrating Al tools does not replace human involvement but rather enhances the quality
of educational processes in alignment with twenty-first-century educational demands.
Developing metacognitive abilities among future teachers is becoming a key competency,
enabling educators to reflect, plan and adapt instruction to students’ needs (Radulovic,
Dzinovi¢ & Miscevi¢, 2024). Successful integration of Al tools into educational processes
and teacher training requires educators to be trained in AI utilisation, thus improving
instructional quality and fostering critical understanding of technology’s role in education
(Mandi¢, Miscevi¢ & Bujisi¢, 2024; Mandi¢, Miscevi¢, Babi¢ & Matovi¢ 2024). A recent
analysis of 24 smart-education policies from various countries and organisations identified
key strategies and trends in smart-education development. Although smart education is
recognised as a global priority, its implementation depends significantly on each country’s
economic development and infrastructure, with investments in human capital and digital
environments being crucial for success (Yang, Sun, Lin, & Zhu, 2024).

AT Avatars and the Serbian Educational Context

Within the Serbian educational context, the implementation of smart-education
initiatives reflects a dedicated commitment to enhancing the quality and inclusivity of ed-
ucation through digital transformation. Serbia’s educational reforms increasingly advocate
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the integration of digital competencies and advanced Al technologies into curricula and
teacher-training programmes. Consequently, evaluating teacher perceptions shaped by
non-formal educational experiences becomes essential, as educators’ acceptance and ef-
fective integration of these innovative tools significantly influence their successful imple-
mentation. This research specifically addresses the existing gap in understanding how such
non-formal experiences shape Serbian educators’ perceptions and attitudes toward interactive
educational avatars, thereby providing valuable insights for policymakers, educators and
researchers involved in Serbia’s ongoing educational modernisation. In the Serbian context,
literature highlights the increasing alignment of national education policies with global
smart-education initiatives [Huang, Liu, Kanwar, Zhan, Yang, Zhuang, Liu & Adarkwah,
2024; Mandi¢, 2023; Risti¢ & Mandi¢, 2018]. These policies emphasise integrating digital
competencies and advanced Al technologies into teacher-training programmes and curricula,
reflecting broader international trends toward educational innovation and modernisation.

Interactive educational avatars currently represent one of the most revolutionary and
promising applications of artificial intelligence in education. They hold great potential not
only for improving teacher training but also for enhancing the learning process for students
themselves. Their significance extends beyond technological innovation alone; avatars
serve as pedagogical tools capable of contributing to personalisation, inclusivity, emotional
support and the development of diverse skills. Individualised instruction constitutes one
of the primary advantages offered by Al avatars. Through detailed analysis of student data,
avatars can provide highly personalised learning experiences tailored specifically to each
learner’s unique strengths, weaknesses and learning styles. This personalised approach
significantly increases student engagement, motivation and learning efficiency, ultimately
resulting in improved academic outcomes. Additionally, Al avatars notably enhance adaptive
learning environments by continuously adjusting the complexity and nature of instructional
content based on real-time assessments of learner performance. This adaptive capability
allows educators to better address individual student needs, ensuring optimal progress
and appropriate challenge levels for each learner. Adaptive support particularly benefits
learners with special educational needs, enabling differentiated instructional strategies that
traditional methods cannot effectively accommodate. Studies focused on Serbia underscore
significant institutional contributions, notably from entities such as the University of
Belgrade—Faculty of Education and the Centre for Robotics and Artificial Intelligence in
Education (CRAIE) °. CRAIE actively promotes comprehensive avatar integration through
structured professional-development programmes and robust ethical frameworks. The
following examples illustrate avatars utilised by CRAIE. The first two examples represent
classical avatars, while the third features an interactive virtual avatar.

In the first example (Figure 1), the role of the classical avatar is to inform users about
the CRAIE zones. Each zone contains interactive didactic materials for acquiring compe-
tencies in the field of modern educational technology.

The second example (Figure 2) depicts another classical avatar presenting fundamental
teacher competencies defined by UNESCO standards. Auditory information is provided in
English, while subtitles are presented in Serbian. After introducing general competencies,

* https://craie.edu.rs/
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digital competencies tailored specifically to teacher needs in an era of intensive online learning
and AT application in both formal and non-formal education are elaborated. These avatars
are utilised by CRAIE for continuous professional development of teachers, employing
hybrid models that combine asynchronous and synchronous online-learning technologies
along with AI software integrated with traditional face-to-face instruction. Teachers are
encouraged to develop critical thinking through comparative analyses of content generated
by Al software and traditional textbooks reviewed by subject experts. This approach fosters
the creation of personalised instructional materials, individually crafted by each teacher
based on diverse sources and personal conclusions derived from comparative analyses.
The third example (Figure 3) presents an interactive virtual avatar based on artifi-
cial intelligence. It was trained initially on materials published in the papers and books
by Professor Danimir Mandi¢ and subsequently expanded with content from other
authors in computer science, Al and educational technology. In addition to these areas,
in collaboration with the medical association HISPA, the avatar is trained to engage in
dialogue and respond to questions related to heart disease and cardiovascular conditions.
Integrating interactive avatars into educational and communication systems represents a
highly sophisticated engineering challenge, requiring coordinated inclusion of multiple
AT domains, signal processing and real-time software-system design. The avatar’s key
functionalities are enabled by advanced machine-learning and deep-learning algorithms,
resulting in a multi-layered architecture capable of multimodal processing and real-time
user interaction. At the core of the system are natural-language-processing models that
provide semantic and syntactic analysis of input text and speech. Pre-trained large language
models such as GPT-40, LLaMA or BERT variants facilitate the generation of natural, con-
textually relevant and coherent avatar speech. Alongside language processing, the system
includes modules for speech processing — automatic speech recognition and text-to-speech
- based on deep neural networks like Conformer, Wav2Vec 2.0 and Tacotron 2, ensuring
natural real-time voice interaction. From a visual perspective, additional enhancements
are possible by implementing computer-vision modules that enable the detection and
tracking of users’ non-verbal signals, including face detection, micro-expression analysis
and body-movement tracking. These tasks employ convolutional and recurrent neural
networks as well as transformers for processing visual data sequences. Emotion recogni-
tion is further realised using multimodal-fusion models that integrate auditory and visual
data to detect emotions, stress, confusion and other cognitive-affective user states. The
central component of the adaptive behaviour of the avatar consists of a personalisation
layer based on machine learning, which continuously updates the user model through se-
quential-learning algorithms (online learning). These models use user feedback, historical
interaction data and evaluation outcomes to optimise content adaptability, communication
tone and information-complexity levels. From an implementation perspective, the system
requires a distributed and scalable infrastructure capable of being deployed in the cloud
(e.g., Microsoft Azure AI, AWS AI Services), supported by real-time stream processing,
GPU acceleration and orchestration of complex Al services. The realisation of the visual
representation of avatars demands high-quality character-rendering engines such as the
NVIDIA Omniverse Avatar platform, which enables synchronisation of voice and facial
expressions, realistic animations and emotional expressiveness. A particular engineering
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challenge involves synchronising multiple heterogeneous AI modules, managing real-time
latencies and maintaining natural interactions despite uncertainties in input signals (e.g.,
speech noise, incomplete visual data). Additionally, data security, user privacy and ethical
standards constitute key factors in the design of such systems, especially in educational and
healthcare applications. The development of interactive avatars based on this architectural
model opens up a broad spectrum of potential applications, not only in education but also
in telemedicine, remote psychological support, professional training through complex
interpersonal situation simulations and intelligent customer-support systems.

METHODOLOGY

The aim of the research was to examine whether experiences gained through non-for-
mal education using avatars influence educators’ attitudes toward the use of avatars for
educational purposes. The primary hypothesis was that there is a positive correlation
between experiences with avatars (classical avatars and interactive avatars) and educators’
attitudes toward using avatars. Data were analysed using correlation and interaction-re-
gression models. The quantitative analysis was conducted using R statistical software.
The research involved a sample of 173 respondents employed at educational levels rang-
ing from preschool to university in the Republic of Serbia (see Table 1). We utilised an
online questionnaire designed to collect data on participants’ current levels of awareness
regarding this topic. The instrument was a questionnaire distributed online, containing
questions through which it was possible to examine information about the respondents’
institution, the usage of classical and interactive avatars and an attitude scale consisting of
ten items assessing respondents’ attitudes toward using avatars for educational purposes.
The questions addressed cognitive, affective and behavioural dimensions of attitude, and
the instrument itself fulfilled all metric characteristics necessary to be considered a reliable
tool upon which all subsequent conclusions could be drawn.

RESULTS AND DISCUSSION

Table 1 summarises attitudes toward using avatars across teaching levels, Figure 4
contains graphical representations of the correlation analyses. University professors re-
ported the highest mean attitude scores, whereas teachers of younger grades reported the
lowest. Correlation analyses showed significant positive relationships between experience
with classical avatars and attitudes (r = 0.51, p < 0.001) and between experience with in-
teractive avatars and attitudes (r = 0.39, p < 0.001). The regression model was significant
(F(2,169) = 34.49, p < 0.001) and accounted for 29 % of the variance in attitudes (R* = 0.29);
both predictor variables contributed uniquely (P(classical) = 2.82, B(interactivey = 1.90).

The correlation between the experience of using classical avatars and attitudes toward
using avatars for educational purposes: r = 0.51, p < 0.001.

The correlation between the experience of using interactive avatars and attitudes
toward using avatars for educational purposes: r = 0.39, p < 0.001.
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Based on the data obtained, the hypothesis is confirmed, as experience with avatars
significantly positively correlates with attitudes toward using avatars for educational purposes.
In addition, the regression model was utilised: Attitude toward using avatars for educational
purposes = 10.22 + 2.82 X (experience using classical avatars) + 1.90 x (experience using in-
teractive avatars). The model was significant: F(2, 169) = 34.49, p < 0.001. Explained variance:
R? = 0.29. Based on this analysis, experiences with classical avatars and experiences with
interactive avatars are significant predictors of attitudes toward using avatars for educational
purposes. The results indicate that educators’ experiences with classical and interactive avatars
are significant predictors of their attitudes toward their use in educational settings. A higher
level of prior use of classical avatars positively correlates with openness to implementing avatars
in the teaching process. Particularly pronounced is the influence of interactive avatars, which
enable two-way communication, content adaptation and greater user engagement. These
findings suggest that informal experimentation with avatars may play a crucial role in reducing
resistance to technological innovation in education. Aligned with this finding are the results
of recent research indicating that university teachers displayed the most positive attitudes
due to having the most extensive experiences and opportunities to use avatars [Mandi¢,
Miscevi¢ & Risti¢ 2025]. The modern generation of students requires educational approaches
that are interactive, visually rich, and technologically relevant. The results obtained suggest
that teachers’ direct experience and practical application can play a key role in the adoption
of innovations in teaching. From this, important implications can be drawn for educational
policy and school practice, as there is a recognized need for the strategic introduction of
digital tools through professional development and support. This would further encourage
teachers willingness to integrate avatars and other digital innovations into their pedagogical
work. The Faculty of Education with CRAIE can play a critical role in operationalising and
further applying the findings of this research. As an institution focused on developing and
promoting new technologies in education, the Faculty and CRAIE can also act as a bridge
connecting students, researchers and educators by providing technical support and expertise
in implementing avatars. Through delivering contemporary education for students, as well
as relevant training for educators across all educational levels, knowledge gained through
non-formal education - identified as a significant predictor of positive attitudes in this re-
search—could be further enhanced and improved. The Faculty of Education with CRAIE
can develop and distribute domestically created avatar platforms adapted specifically to the
Serbian educational context, further facilitating the integration of these tools into everyday
teaching. Future steps might include providing mentorship support and collaboration through
various projects, enabling teachers to safely experiment with different types of avatars. Finally,
as a research and development centre, CRAIE can contribute to further studying the effects of
avatar usage in education and evaluating their effectiveness under real classroom conditions,
thus closing the loop between research, practice and development.

CONSLUSION

Educational avatars significantly advance Serbia’s smart-education initiatives, demon-
strating transformative potential in delivering personalised, adaptive and engaging instruc-
tional methodologies. Their implementation supports differentiated instruction, enabling

894



Socioloski pregled / Sociological Review, vol. LIX (2025), no. 3, pp. 889-907

educators to address individual learners’ needs more effectively, thus enhancing academic
achievement and learner motivation. The successful integration of these innovative tech-
nologies into educational practices depends heavily on a structured, systematic approach to
educator training, which must include ongoing professional development and continuous
pedagogical support to ensure that educators are both proficient in technology use and
knowledgeable about integrating these tools effectively into their teaching strategies. Robust
ethical guidelines must underpin the widespread adoption of AI-driven avatars, address-
ing critical issues such as data privacy, transparency, algorithmic fairness and equitable
access to technology-enhanced learning opportunities. Educators and policymakers must
collaboratively establish clear, comprehensive ethical standards that safeguard the rights
of students and teachers, build trust and ensure responsible and ethical technology use
within educational environments. Furthermore, sustained research efforts remain crucial
for deepening the understanding of the long-term impacts and efficacy of avatar-based ed-
ucation. Longitudinal studies and systematic evaluations will be essential in identifying best
practices, assessing scalability and understanding avatars’ influence on various educational
outcomes, including cognitive development, social-emotional learning and digital literacy
skills. Future research should particularly focus on exploring inclusivity, examining how
avatars can support learners with special educational needs and those from diverse socio-eco-
nomic backgrounds, thus promoting broader educational equity. Creating a supportive and
innovative educational culture requires robust institutional backing, encompassing sufficient
resources, advanced technological infrastructure and a commitment from educational leaders
to encourage experimentation and innovation among educators. Institutions such as the
Faculty of Education with the Centre for Robotics and Artificial Intelligence in Education
(CRAIE) play a pivotal role by providing technical expertise, resources and continuous
mentorship, thereby facilitating educators’ exploration and integration of avatars within
diverse pedagogical contexts. Interdisciplinary collaboration remains integral to furthering
the successful integration of Al-driven avatars into educational practices. Partnerships
between educational researchers, technology developers, policymakers and practitioners
are vital for aligning technological innovations with pedagogical objectives and ensuring
that technology supports rather than dictates educational practices. Such collaborations
can accelerate innovation, promote evidence-based practices and ensure that technological
advancements are pedagogically meaningful and contextually relevant.

The strategic implementation and thoughtful integration of interactive educational
avatars have the potential to significantly transform and enhance educational experiences
within Serbia and beyond. Emphasising comprehensive educator training, robust ethical
governance, rigorous research initiatives and collaborative interdisciplinary approaches
will ensure that AI-driven avatars contribute meaningfully to creating inclusive, equitable
and globally competitive educational environments. These combined efforts will solidify
interactive avatars’ role in shaping the future of education in Serbia, paving the way for
ongoing innovation and sustained improvement in educational quality and effectiveness.
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Yuusepsurer y beorpany,
dakynreT 3a 0dpasoBame yunTe/ba I BacIuTada
Beorpag (Cpduja)

ABATAPH 3A UIHTEPAKTMIBHO OBPA3OBAIBE
ITOKPETAHM BEIITAYKOM MHTEJIUTEHIIVIJOM
3A ITAMETHO OBPA3OBAIbE*

(ITpeBog In Extenso)

Caxerak: Pai ncTpasxyje ynorpedy MHTepaKTMBHMX 0OPa30BHIX aBaTapa IIOKPETaHMX
BEIITAYKOM MHTENTUTEHIIMjOM Y OKBUPY MHMIVjaTHBa ITaMeTHOT odpasoBamwa y Cpduju.
Amnamusupajy ce ctaBoBu 173 HacTaBHMKA Ca CBYX HIMBOA 00Pa30Barba, Ha OCHOBY He(popMalIHe
odyke. PesynTaTu mokasyjy cHa>kHe IIO3UTHBHE KOpeyalnje usMehy credeHnx uckycrapa
U IIpUXBaTakba aBaTapa, HAPOUUTO OHUX KOju oMoryhaBajy IBOoCMepHY KOMYHUKALU]y 1
IpUIArOI/bUB cafipxaj. CTyauja ucTide HalpefHe NHKembepCKe KapaKTepyCTUKe Kao IITO
Cy MAIIHCKO yueme, 0dpajia IPMpPOIHOT je3uKa 1 aHanmm3sa eMonuja. Takobe ce pasmaTpajy
MoryhHocT npunarobasama y peaTHOM BpeMeHY, 3allITUTa MOfjaTaKa M eTUYKa [UTamba.
[Tocedan Harmacak cTaB/ba ce Ha ylIory MHCTUTyLuja Kao mro je CRAIE, ca ¢pokycom Ha
npodecnoHanHy pasBoj U MHTEPAUCHUIUIMHAPHY capajiby pagu eUKacHe MHTETpanuje
aBarapa y odmactu odpasoBarba.

KipyuHe peun: Bemtauka MHTeIMI€HIIMja, MHTEPAKTUBHY 00pa30OBHU aBaTapy, Ie-
IarolIKa MHOBAIMja, CTPYYHO ycaBplIaBambe, IaMeTHO 00pa3oBambe

YBO/[,

CaBpemeHe TeXHOJIOTH]e, asypaHe Ha BEIITAYKOj MHTETUTeHIINj I, MMajy KOMITIEKCaH
yTHUIIaj Ha pa3/M4uuTe acleKTe JPYyLITBa, YK/by4dyjyhu odpasoBame, mpaBocybe, Meguje u
MHoTe fipyTe chepe APYUITBA, Te Ce Y PafioBMMa aHATVM3UPAjy ¥ MIMPU IPYIITBEHN edek-
TU TOIIYT a/lMjeHanyje, 3aBUCHOCTY Off TEXHO/IOTUje, MHCTUTYLMOHATHUX M3a30Ba, Kao
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U CIIPeMHOCTH 0dpa30BHOT CUCTeMa 3a MHTETPaLijy HOBUX JUTUTATHUX POPMHU yuerma
(Babi¢ & Matovié, 2025; Luknar, 2025; Matié Boskovié, 2024; Risti¢ & Mandié, 2018;
Covié, 2025; Citié, 2020). Cse Behe UHTepecoBame Mehy ncrpaxxmpadnma ycMepeHo je
Ha pasyMeBame HauJHA Ha KOjJ TeHepaTUBHA BelllTauyka MHTemreHnyja (BY) yrude Ha
HOBe y/Iore HaCTaBHIKA, YYeHNKa U IPOQeCIOHaIHY ay TOHOMMUjY IIPOCBETHNX PaJHNUKA ¥
okBupy odpasoBHux mpoueca (Karatas, Ericok & Tanrikulu, 2024; Milutinovi¢, Pordevi¢
& Mandi¢, 2025; Zhai, 2024). CaBpemeH0 00pa3oBarbe CBe BIILIE MCTUYe pasynke n3meby
TpaJUIOHATHMX HACTaBHUX MIPUCTYIIA ¥ OHMX KOju nHTerpuiny B/ kao HacTaBHY 1O-
mpuky. TpagunyonanrHo odpa3oBame HaCTaBHIKA O3NIVIOHMPA IIPEBACXOHO Kao IIpe-
HOCHOL]a 3Hamba, JOK CaBpeMeHO 00pa3oBabe MHTerpycaHo ca BV TpaHcdopmuiie yrory
HACTaBHIKA y GacI/INTATOPa I MEHTOPA. Y KOHTEKCTY CaBpeMeHe IeJaroruje, Belrayka
MHTeUTeHIja oMoryhasa [epcoHa/IM30BaHO yuetbe MpyIaroh)eHo MHANBILYaTHIM IOTpe-
daMa, TeMIy U CTUTy Y4eHUKa, 3a PA3/IUKY Of YHI(POPMHOT IIPUCTYIIa KAPAKTEPUCTIUIHOT
3a TpagyumoHanHe Mopene (Mandi¢, 2023). Knacuyne MeTofie HacTaBe OCIambajy ce Ha
HePUOANIHE, 1eCTO CTAHAAPAN30BaHe popMe eBasnyanuje, fok BV cucremnu omoryhasajy
KOHTMHYMpaHO npaherbe HampeTKka 1 (OPMATUBHY IIOBPATHY MH(GOPMALIN]Y ¥ pearTHOM
BpeMeHY, 4MMe ce IOfCTIYe CaMOIIOy3atbe YIeHNKa U pa3Boj BemrtuHa (Wang, 2025).
Yd4eHNIN y TpafYILIMOHATHOM 00pa30Baby OOMYHO IIPey31Majy [acKBHe YJIore, JOK MHTep-
axtusHe BV matdopme y caBpeMeHNM y4HMOHMIIAMA TIOACTUYY aKTUBHY IAPTULIUIIAL]Y,
capafiiby U HCTpaKUBatbe. BellTauka NHTeNNTeHIINja, Jajbe, TOfpyKaBa e(pMKacaH PasBoj
BIIINX KOTHUTUBHIX BEIITIHA Ka0 LITO Cy KPUTUYKO MUIIbeIbe, pellaBambe IpodieMa I
IMUTUTAIHA IMCMEHOCT, IIpeBasiladehn mpeTe)XHO pelpofyKTUBHY KapaKTep KIaciyHe
HacTase. BV anatu omoryhasajy dp3y 1 eTa/bHy aHa/IN3y [OHAIIAIba YYCHNUKA U HAIIPET-
Ka, ufieHTNUKyjyhu odmacTu Koje 3aXTeBajy OATHY NaXKby U HOAPIIKY — 3aJaIy KOju
TPafIMIMOHATHO U3NUCKYjy 3HAYajHO BpeMe U TPYJ HaCTaBHMKA. Y TaKBMM OOPa3OBHUM
OKPY>KeIbJIMa HaCTaBHMK OCTaje KIbYYHY elleMeHT 09Pa30BHOT IIPOLIeca, /Il je OCHAXKEH
TEXHOJIOTMjOM KOja O/1aKllaBa IVIaHMpatbe daca, fudepeHnnpany HacTaBy, peaan3anujy
Y YYMOHMIN ¥ eBaTyanyjy nocTurayha. OBo TeXHOJIOIIKO OCHaXKMBambe ocnodabha Bpeme
HAaCTaBHIUKA I MOTMBUIIE la/by TpodecroHanuy pas3soj. Crora, unrerpanuja BJ amara
He 3aMemyje /byacko yuemthe Beh yHampehyje kBamurer 0dpasoBHuX mpoleca y CKIagy
ca 3axTeBMMa odpa3oBarma 21. Beka. PasBujame METAaKOTHUTHBHUX criocodHoctu Meby
dynyhum HacTaBHMIMMA [IOCTaje K/byYHA KOMIIeTeHIMja, omoryhaBajyhu HacTaBHUIIIMA
Ta pednekTyjy, mnaHupajy u nmpunarohasajy HacTaBy moTpedama yuenuka (Radulovic,
Dzinovi¢ & Miscevi¢, 2024). Ycnemna naTerpanuja BY amara y odpasosHe nporece u
00yKy HacTaBHVKA 3aXTeBa fla HaCTaBHUIM dyay odydyenu 3a xopuurhemwe BV, unme ce
nodoJplllaBa KBa/NTET HACTABE U IIOACTIYE KPUTUYKO pasyMeBatbe YIOre TeXHOMOTje
y odpasoBamy (Mandi¢, Miscevi¢ & Bujisi¢, 2024; Mandi¢, Miscevié, Babi¢ & Matovic,
2024). HepaBHa aHa/mu3a 24 IOIMTHKA TAMETHOT 00pa3oBama 113 PasIMuNTIX 3eMaba I
opraHmsanyja NeHTUPNKOBAJIA je K/byIHe CTpaTeruje U TPeHJOBe Y Pa3Bojy IaMeTHOT
odpasoBama. /]ako je maMeTHO 00pa3oBambe IIPENO3HATO KA0 IJI0da/IHY IIPYOPUTET, IheroBa
UMIDIeMeHTalja y 3Ha4ajHOj Mepy 3aBJCH Off eKOHOMCKOT Pa3Boja ¥ UHPPACTPYKType
CBaKe 3eM/be, IIPY YeMy Cy MHBECTUIIUje Y JbYACKM KallUTasl M AUTUTATHA OKPYKeba IIpe-
cynHe 3a ycrex (Yang, Sun, Lin & Zhu, 2024).
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BV aBaTtapu u cpIicku 0dpa3oBHI KOHTEKCT

Y OKBMPY CPIICKOT 00pa30BHOT KOHTEKCTa, MMIUIEMEHTAIMja MHULIMjaTYBa TAMETHOT
odpasoBama ofipakaa mocseheHocT yHarpehery KBanuTeTa ¥ MHKITy3MBHOCTH 00pasoBama
myTeM AurutanHe rpancpopmarmje. OdpasosHe pedopme y Cpduju cBe BUIIIe 3aCTYIIAjy
VHTErpanyjy AUIUTATHNAX KOMIIETEHLIMja ¥ HarlpefHuX BV TexHonoruja y HacraBHe II/IaHOBE
U TIpOTpaMe, Kao 1 y mporpame odyke HactaBHUKa. CXO[{HO TOMe, eBaTyaljyja eplemniuja
HACTAaBHIUKA, Koje ¢y popMupane HeOpMaTHIM 00Pa30BHIM UCKYCTBUMA, IOCTAje Off
CYLITHHCKOT 3Ha4aja, IOIITO [IPUXBaTabe 1 e(pMKaCHA MHTETPalja OBUX MHOBATUBHIX
ajlaTa off CTpaHe HaCTaBHMKA 3HAYajHO yTUYY HA IbMXOBY YCHEIIHY MMIIeMeHTanujy. OBo
UCTpaXXMBame ce CriennduyHo daBu 1mocTojehnm jasom y pasymeBamy HauMHa Ha KOjI
TakBa HeOopMaJTHa MICKYCTBa OOMMKY]jy HepIiertiyje M CTaBOBe CPIICKIX HaCTaBHMKA IpeMa
MHTEePAaKTMBHUM 0OPa30oBHNUM aBaTapyMa, Ipy>kajyhy Tako BpefjHe yB1e 3a JOHOCUOIIe
OfITyKa, HAaCTaBHMKE U UCTPaKUBade YK/bydeHe y TeKyhy MofiepHu3anujy cprckor odpa-
30Bama. Y CPIICKOM KOHTEKCTY, INTepaTypa uctude pactyhe ycknahuparme HallmoHamTHUX
00pa3soBHUX MOMUTHKA ca IIOOTHUM MHMIMjaTUBaMa ITaMeTHoOr odpasoBamwa (Huang,
Liu, Kanwar, Zhan, Yang, Zhuang, Liu & Adarkwah, 2024; Mandi¢, 2023; Risti¢ & Mandi¢,
2018). OBe MONMMTHKE HAIIAIIABAjY MHTETPALIM)Y AUTUTATHIX KOMIIETEHIIMja U HAIIPeTHUX
B TexHomoruja y mporpaMe odyke HacTaBHMKA U KYPUKYIyMe, ofipaxkaBajyhu mupe
MebyHapoznHe TpeH/j0Be Ka 0Opa3sOBHIM MHOBAIMjaMa U MOJEPHU3ALV)IL.

VHTepakTMBHU 0OPA3sOBHI aBaTapy TPEHYTHO IIPECTAB/bA]y jefHY Off HajpeBOIy-
LIIOHAPHUJMX U HAjIIepCIEeKTUBHIUX IPYMeHA BellTauKe MHTeIUTeHIVje y 00pasoBamy.
OnM nMajy BeMMKM MOTEHIIVjal, He caMo 3a yHampeleme odyke HacTaBHuKa Beh n 3a
nodospIname Mporjeca yuema caMux yueHnka. Ibnxop 3Hauaj mpeBasnIasy MyKy Tex-
HOJIONIKY MHOBAIIV]y; aBaTapy CIy>Ke Kao MeJarolIKy alaTy CTOCOOHM Jja JOTIPIHECY
HepCOHAMM3AIMj U, UHKTY3MBHOCTY, EMOI[MOHA/IHOj TIOAPIIIY 1 Pa3BOjy Pa3HOBPCHMUX
BelITHHA. VIHAMBYUAyaIM30BaHa HACTaBa MPECTaB/ba jeHY Off IPMMAPHUX IIPEJHOCTHI
Koje Hyzie BV aBaTapu. Kpos fieTa/bHy aHa/nm3y nogaraka o yYeHUIMMa, aBaTapy MOTY Jja
IpYy>Ke BUCOKO MePCOHAMM30BaHa UCKYCTBA yuelha IpuIaroheHa crierduaHo jennHCTBe-
HJIM CHarama, cradocTuMa U CTUIOBMMA yueba CBaKoT yueHnka. OBaj epcoHaIM30BaHN
IPUCTYH 3HavYajHO MoBehaBa aHTra)KOBambe YUeHNKA, MOTUBALU]Y 1 epUKACHOCT y4erba,
IITO Y KOHAYHMIIM pe3ynTupa nodo/kplIaHnM akageMcKuM ucxopuma. [Topey Tora, BU
aBaTapy 3Ha4yajHO yHanpeDyjy aganTuBHA OKpY)Kema 3a yuerbe, KOHTMHYNPAHO MPH-
narobhaBajyhu cTo>KeHOCT U MPUPOAY HACTABHOT CafipXKaja Ha OCHOBY IIPOL[eHA YUMHKA
ydeHuKa y peasHoM BpeMeny. OBa afjaliTuBHa CocodHOCT oMoryhaBa HaCTaBHUIIMMA fja
dorbe oroBOpe Ha MHAMBUAYAIHE HOTPpede yaeHnKa, ode3dehyjyhn onrumanan nanpegak
U afieKBaTHe HMBOE 113a30Ba 3a CBAKOT yUYeHNUKa. AJJalITYBHA MOZIPIIKA ITOCeSHO KOPUCTH
ydeHUnmma ca nocedHuM odpa3oBHMM morpedama, omoryhasajyhu gudepenunpane Ha-
CTaBHe CTpaTeryje Koje TpaJuIMIOHaTHe MeTOfie He MOTy euKacHo fa noapxe. Crynuje
¢doxycupane Ha Cpdujy HaralaBajy 3Ha4ajHe MHCTUTYLMOHAIHE TONPUHOCE, HAPOUUTO
yCTaHOBa Kao ITO Cy YHuBepsureT y beorpagy — @akynrer 3a 0odpasoBame yuuTesba 1
BacnuTada u lleHTap 3a podoTuKy 1 BelTauky MHTenureHujy y odpasosamwy (CRAIE).
CRAIE axkTMBHO OACTHYE CBEOOYXBATHY MHTErPalLMjy aBaTapa Kpo3 CTPYKTypaHe Ipo-
rpaMe rpodecHoHaIHOT pa3Boja u podycHe eTidke okBupe. Crenehn npumepu mnycrpyjy
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aBatape Koje kopuctu CRAIE. IIpBa nBa npumepa npefcTaB/bajy KIacMuHe aBaTape, JOK
tpehn mpukasyje MHTEpaKTUBHY BUPTYEIHU aBatap.

Y npsom npumepy (Crmka 1) yora KIaCHIHOT aBaTapa je ja MHGOpPMUIIe KOPUCHNKe
o CRAIE sonama. CBaka 30Ha Cafip)Kil MHTePAKTUBHM JUJAKTUYKY MaTepujas 3a CTULIAbe
KOMIIETeHI[ja y 0O/acTy caBpeMeHe 0dpa3oBHe TEXHOTIOTHje.

Jpyru nmpumep mpukasyje joIl jelaH KJIACMYHY aBaTap KOju IpeACcTaB/ba OCHOBHE
HacTaBHIMYKe KoMIeTeHIyje gedunrncane UNESCO cranmapanma. AynutusHe nHpOp-
Maljyje Cy Ha eHIJIeCKOM, OK CYy TUT/IOBM Ha cpIcKoM. HaKoH IpefcTaB/bamba ONMIITUX
KOMIIeTeHII1ja, paspabyjy ce mururante koMmnereHuuje npuaarohere crennpuaHnM
noTpedaMa HACTaBHMKA Y epU MHTEH3UBHOT OHJIAjH yuewa 1 mpumMene B y dopmanrHom
u HepopmanHoM odpasoBamy. OBe aBatape CRAIE xopucTi 3a KOHTHHYMpaHU Ipode-
CMOHA/IH! pa3Boj HaCTaBHMKA, IpUMerYjyhn xudpunte Moperne Koju KOMOMHY)Y acMH-
XPOHe I CMHXPOHe TeXHOJIOTHje OHJIAjH y4era 3ajenHo ca BV codprBepoM uHTerpucannm
ca TpaJMIMOHATHOM HACTaBOM /MIeM y mnie. HacTaBHUIIN ce TIOACTUYY fia PasBujajy
KPUTUYKO MUIIbEbe KPO3 YIOPeIHe aHajIM3e cajjpxKaja Koje reHepuiue BJ codrep un
TPaUIIOHATHUX YIIOeHMKa KOje CY pelieHspau IpefMeTHI CTpyumarliy. OBaj mpucTyn
HOZICTIYE KpeMparbe IePCOHAMN30BaHNX HACTAaBHUX MaTepujasa, Koje CBaKi HaCTaBHIUK
MHVBUJYaNTHO O8NIMKYje Ha OCHOBY Pa3HOBPCHUX M3BOPA M CONCTBEHMX 3aK/bydaKa
IPONCTEK/INX 13 YIIOPeJHNX aHa/I/3a.

Tpehn npumep (Cnuka 3) npencTap/ba MHTEPAKTUBHY BUPTYeIHI aBaTap 3aCHOBAaH
Ha BeILITAauKOj MHTE/IMTeHIUj). Y IIOYeTKY je 0dy4aBaH Ha MaTepyjaluMa 0djaB/beHIM Y
pagoBuMa 1 Kiburama npodecopa JanuMupa Manpanha, a MOTOM IpOLIMPEH cafpKaju-
Ma JIpYTUX ayTopa us odmactu padyHapcTsa, BV 1 odpasosHe Texnomoruje. [Topexn oBux
odmacty, y capafmpy ca MeUIHCKUM yapykembeM HISPA, aBatap je odyuen ma Boau
IUjajor ¥ OAiTOBapa Ha MNTama Y B3N Ca CPYaHNM Od0/bemliMa U KapIMOBAaCKYIapHIM
cramuMa. VIHTerpaiyja MHTepaKTMBHYX aBaTrapa y 00pasoBHe ¥ KOMYHVKAIVIOHE CUCTeMe
IIpeICTaB/ba BeoMa COMUCTUIVIPAH MHXeHbePCKI 132308, KOjI 3aXTeBa KOOPAUHIICAHO
yKwby4uBame e B/ foMeHa, 00pamy cursasa u ay3ajH copTBepCKIX CHCTeMa Y PeaTHOM
Bpemeny. K/pyute dpyHK1IMOHaTHOCTY aBaTapa oMoryheHe Cy HallpeAHUM aITOPUTMIMA
MAIIMHCKOT y4emwa U TYOOKOT yuema, pes3yITyjyhn BUIIecI0jHOM apXUTEKTYPOM CIIO-
COOHOM 3a MYITMMOJATHY 00pajly M MHTEPAKIVjy Ca KOPUCHUI[MMA Y pealTHOM BPEMEHY.
Y cpxu cucTeMa Hajtase ce Mofien 0dpajie IPUpPOHOT jesuka Koju 0de3dehyjy cemaHTHUKy
Y CMHTAaKCUMYKY aHa/lIN3y YIa3HOT TeKCTa U TOBOpa. YHaIpey 00ydeH! BeJIKY je3U4KY
mogemu kao mto ¢y GPT-40, LLaMA nnmn Bapujante BERT-a onakiaBajy reHepucame
IPUPOIHOTL, KOHTEKCTYa/IHO Pe/leBaHTHOT 1 KOXePEHTHOT ToBopa aBarapa. Iloper jeany-
Ke odpafie, cucTeM 0dyxBaTa MOAYIe 3a 00pajjy TOBOpa — ayTOMATCKO IIPENo3HaBatbe
roBOpa U CUHTe3y TOBOpa — 3aCHOBaHe Ha YOOKMM HEYPOHCKMM Mpe)kaMa Kao IITO Cy
Conformer, Wav2Vec 2.0 u Tacotron 2, 0desdehyjyhu mpuponHy rnacoBHy nHTepakuujy
y peaTHOM BpeMeHy. VI3 Bu3ye/lHe IepCIeKTUBeE, fofaTHa ModosblIama ¢y Moryha nm-
IUIeMEHTAIjOM MOJy/Ia KOMIjyTepcke BU3Mje Koju oMoryhaBajy merekunjy u npaheme
HeBepOaIHIX CUTHA/Ia KOPYICHUKA, YK/bY4yjyhy leTeKIMjy Inija, aHaM3y MUKpouspasa
u npahee mokpera terma. OBU 3a4alyt KOPUCTE KOHBOTYLIVIOHE U PEKYPEHTHE HEYPOHCKe
Mpexe Kao 1 TpaHchopMepe 3a 0dpasiy CeKBeHIV BU3YeHNUX HofaTaka. [IpenosHaBame
eMoliuja ce ia/be peanusyje KopuirhemeM Mofiena MyITUMOJATHe (yslje KOjy MHTETPUIIY
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ayIMTUBHE U BM3Ye/lHe NOflaTKe pajiul JeTeKIMje eMolnja, cTpeca, KOHYy3uje 1 Ipyrux
KOTHUTVBHO-aeKTUBHIX CTaba KOPUCHYKA.

IlenTpanny KOMIIOHEHTY a/JallTMBHOT ITOHAIIalba aBaTapa YMHM C/I0j IIepCOHAMM3aLje
3aCHOBAH Ha MalIMHCKOM Y4ebY, KOju KOHTVHYMPAHO a)Kypupa MOJeNl KOPVCHMKA ITyTeM
aJIrOpMTaMa CeKBEeHIVja/THOT y4era (OH/IajH yuerbe). OBY MO/ KOpUCTe IOBPATHE MH-
(dopManje KOPYCHIKA, UCTOPUjCKe ITOIaTKe O MHTepaKIijaMa ¥ ICXOfie eBajTyallja KaKko
Ou OIITVMMU30Ba/IN IIPUIATOM/BUBOCT CafIpKaja, TOH KOMYHMKAI[Vje Y HMBOE CJIOKEHOCTH
nudopmanyja. V13 mepcrekTuse UMIUIEMEHTALVje, CUCTeM 3aXTeBa JUCTPUOYUpPaHY I CKa-
NMaduiHy MHPPACTPYKTYPY CIocodHy 3a 0dmavHO pasMenrtame (Hirp. Microsoft Azure Al,
AWS Al Services), y3 mofpIuKy cTpyjHe odpaje y peannoM Bpemeny, GPU akueneparnuje n
opkecTpanuje koMmiiekcHux Al cepBuca. Peanmnsanmja BusyenHe perpeseHTanje aBaTapa
3axTeBa KBa/IMTETHE eHIDKMHE 33 PeHJlepOBabe NMKOBa, Kao mTo je NVIDIA Omniverse
Avatar atgopma, koja omoryhasa CHXpOHM3AIM)Y I71aca 1 M3pasa JINIIA, PeaNCTUIHe
aHMMallije I eMOLMOHA/IHY eKCIIpecUBHOCT. IlocedaH MH)KemepCKi 13a30B 0dyxBaTa
CUHXPOHM3aLMjy BuIe XeTeporeHnx BV Mofyna, ynpas/bame KalllbehiMa y peaTHOM
BpEMEHY U Ofp>KaBarbe NIPUPOJHMX MHTEePAKIMja YIPKOC HEM3BECHOCTHMA Y YAa3HUM
CHUTHa/IMMa (HIp. IIyM Y TOBOPY, HEIIOTIIYHM Bu3yenHu nogany). Ilopen tora, desdegnoct
HOfiaTaKa, IPUBATHOCT KOPUCHMKA U e TUYKI CTaHJAPAM IIpefiCTaB/bajy K/bydHe paKTope
y AM3ajHY OBAaKBMX CHCTeMa, IOCeOHO y 00pPa3OBHNUM I 3APaBCTBEHNM aIlIMKalMjaMa.
Pa3poj MHTepakTUBHMX aBaTapa, 3aCHOBaHMX Ha OBOM apXMTEKTOHCKOM MOJIENTy, OTBapa
MINPOK CIeKTap IIOTeHIVjaTHIX IPUMeHa, He caMo Y 0dpa3oBamy Beh 11 y Te/leMeULIHIA,
YZia/beHOj IICUXOJIONIKO]j IO PIILIM, IPOdeCcHOHAIHOj 00y KPO3 CUMYIalije KOMIUIEKCHIX
Meby/bycKIX cuTyaluja 1 MHTEeIUTeHTHYM CYCTeMVMa KOPYCHIYKE TTOApIIKe.

METO]T

Lmm ncTpaxmBama 8110 je la ce MCIMTA A IV UCKYCTBA CTeYeHa Kpo3 HepOpMaTHO
odpasoBame y3 kopunrheme aBaTapa yTUdy Ha CTaBOBe HaCTaBHMKA IIpeMa yIoTpedn
aBarapa y odpasoBHe cBpxe. [IpyMapHa XuIoTesa I/racusia je ga mocToji MO3UTUBHA KO-
penanyja n3mehy nckycrapa ca aBatapuma (KTaCHYHYU aBaTapy U MHTEPAKTYBHY aBaTapy)
¥ CTaBOBA HACTAaBHMKaA IIpeMa yroTpedn apaTapa. [lojanu cy anammsupanyu KopumrhemeM
KOPEAIMIOHUX U PerpecoHNX MOfleNa ca MHTepaKijaMa. KBaHTUTaTHBHA aHanmm3a je
cripoBefieHa y R crarucrimakoM coraepy. VcTpakuBame je odyxsarmio y3opaxk o 173
MCIMTAHNKA 3aII0C/IEHNX Ha 00Pa3oBHIM HMBOVMA Y PACTIOHY Off IIPEJIIITKONIA /IO YHUBEP-
suteTa y Perrydmuru Cpduju (8. Tadeny 1). Kopuinhen je onmaju ynIuTHUK AusajHMpaH
fla TIPUKYIM TOflaTKe O TPEHYTHOM HMBOY YIIO3HATOCTM MICIMTAHNKA CA OBOM TEMOM.
MHcTpyMeHT je duo yIuTHMK JUCTPUOYMPAH OHJIAjH, KOjI je cafpKao NUTamba IIyTeM
KOjuX je dumo mMoryhe ncnmraTu mHbOpManyje 0 MHCTUTYIV)U UCIUTAHNKA, YIIOTpedn
K/TaCMYHVX U MHTePAKTVBHIMX aBaTapa i CKaTy CTaBOBa KOja Ce CacTOjI Off ieCeT CTaBKM 32
IPOIeHY CTaBOBA UCIIMTAHMKA IIpeMa yIoTpedu apaTapa y odpasoBHe cBpxe. [InTama cy
odyxBaTuia KOTHUTUBHY, aQeKTUBHY U d1IXejBUOPATHY JVMEH3Njy CTaBa, a CaM MHCTPY-
MEHT je MCITYHUO CBe MeTPIjcKe KapaKTepYCTIKe HEeOIIXOHe 1a 811 ce CMaTpao I0y3laHuM
a/1aToOM Ha KOMe Ce MOTY 3aCHVMBATH CBY HaKHAJHM 3aK/bYJIIN.
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PE3YIITATU N JUICKYCUJA

Tadena 1 mpukasyje cTaBOBe y Be3l ca yIIOTpedoM apaTapa Ha pasIn4nuTIM HUBOU-
Ma HacTaBe, CuKa 4 cafip>xu rpadyiKe MprKase aHamIu3a Kopenamyje. YHUBep3UTeTCKI
npodecopy nckasamy cy HajB1Ille TpOCEYHe OIleHe CTaBOBA, JOK Cy HacTaBHMIM Mmahux
paspefia McKasanM HajHIDKe. AHa/lIM3e Kopealje oKasajie Cy 3Ha4ajHe MO3UTIBHE Be3e
usMeby McKycTBa ca KTacCMYHUM aBaTapyuMa 1 cTaBoBa (r = 0.51, p < 0.001), kao u usmehy
JICKYCTBa Ca MHTEPaKTVBHIM aBaTapuma u craBosa (r = 0.39, p < 0.001). Perpecronn
Mogern je duo cratucTuuky 3HadajaH (F(2, 169) = 34.49, p < 0.001) u odjacHmo je 29%
BapujaHce y craBoBuMa (R* = 0.29); 0da npegukTopa cy uMana jefUHCTBEH JOIPUHOC
(Bxmacwunm, = 2.82, BuHTepakTuBHY) = 1.90).

Kopenannja nsmeby nckycrsa kopuihema knacuunux asaiiiapa M CTaBoBa IpemMa
xopuurhemwy aBatapa y odpasoBHe cpxe: r = 0.51, p < 0.001. Kopenanuja nsmeby ncky-
cTBa Kopuinhemwa uHillepakiiueHux asaiiapa M CTaBoBa pemMa Kopuinhemwy aBarapa y
odpasosHe cBpxe: I = 0.39, p < 0.001.

Ha ocHoOBY modujeHnx mojataka, XMIIOTe3a je IIOTBpheHa, jep MCKYCTBO ca aBaTapyMa
3HaYajHO ITO3UTUBHO KOPE/MpPa ca CTaBOBMMa ITpeMa Kopuirhermy aBaTapa y 0dpasoBHe
cepxe. [IpuMemeH je n perpecronu mopern: Cras npema Kopuirhermy aBatapa y o0pasoBHe
cBpxe = 10.22 + 2.82 x (uckycTBO Kopuinhemwa KnacuyHux aBatapa) + 1.90 x (McKycTBO
Kopuinhemwa MHTePaKTUBHIX aBaTapa). Moger je duo sHauajan: F(2, 169) = 34.49, p < 0.001.
Objammena Bapujanca: R? = 0.29.

Ha ocHoBy 0oBe aHanm3se, ICKyCTBa ca KIACUMYHMM aBaTapyMMa I MCKYCTBa ca MHTEP-
aKTUBHMM aBaTapyMa IpeCTaB/bajy 3Ha4yajHe MPeIUKTOpe CTaBOBa IIpeMa Kopuihermy
aBarapa y odpasoBHe cBpxe. PesynraTu ykasyjy Ha To a Cy MCKYCTBa HaCTaBHMKa ca
KJIACMYHNUM ¥ MHTE€PAKTUBHUM aBaTapuMa 3Ha4yajHM MPEJUKTOPU HUXOBYUX CTaBOBA O
yIoTped) y HaCTaBHUM OKpY>KelMMa. Byl HUBO mpeTXofHOT Kopuithema KIaCHIHUX
aBaTapa MO3UTUBHO KOpeIMpa ca cpeMHouIhy 3a MMIUIeMeHTAIjy aBaTapa y HaCTaBHA
npotiec. [TocedHo je M3pakeH yTUIIaj MHTEPaKTUBHUX aBaTapa, Koju oMoryhasajy BOCMEpHY
KOMYHUKAIMjy, afilaliTalujy cagpxaja u Behe KOpucHIYKO yKbydnsamwe. OBM Ha/masn cy
Y CK/Iafly ca pesynTaTyMa HeJaBHMX UCTPaXkKlBatba Koja yKasyjy /la Cy YHUBEP3UTETCKI
HaCTaBHUIY MCKa3a/I/ HajIIO3UTUBHYje CTaBOBe yC/lel] HajoOMMHUjUX MCKycTaBa 1 Moryh-
HocTy 3a kopuithere aBarapa (Mandi¢, Miscevi¢ & Risti¢, 2025). CaBpemeHa reHepanyja
y4eHMKa 3aXTeBa 00pasoBHe MPUCTYIIe KOjy CY MHTEPAKTUBHM, BU3YEITHO CafIpyKajHM U
TEXHOJIOIIKY peleBaHTHU. JoOMjeHN pe3ynTaTy CyrepuIlny Aa Helocpeo NCKYCTBO Ha-
CTAaBHMKA M IPAKTHYHA IPMMEHA MOTY [ia UTPajy K/bYYHY Y/IOTY Y IPMXBaTalby MHOBALMja
y HacTaBu. V3 HaBefieHOT ce MOTY M3BECTU BasKHe UMIUIMKALMje 3a 00pa3oBHeE IIONMUTIKE
U IIKOJICKY ITPAKCY jep ce youapa IMoTpeda 3a CTpaTelKuM yBOhemheM AUIUTATHUX ajlaTa
KPO3 CTPYYHO yCaBpIllaBame U IOAPIIKY, 4/Me O ce HOJAAaTHO IOACTAK/Ia CIPEMHOCT
HacTaBHMKA JlJa MHTETPUILY aBaTape U pyre JUTMTATHE NHOBALVje Y IeJarolKy paj,.
daxynret 3a odpasoBame yunteba 1 Baciutada ca CRAIE Moxxe fa ogurpa K/pydHy yIory
Y OIlepalOHaIN3aLMj| U Ja/b0j TPYMEHM Halas3a OBOT MCTpakKuBama. Kao nucturyumja
¢doxycupaHa Ha pa3Boj 1 IPOMOLIMjy HOBUX TeXHOJIOTHja y odpasoBamy, Pakynrer n
CRAIE mory nenoBaTi ¥ Kao MOCT KOju [TOBe3yje CTyfIeHTe, UCTPaKMBade I HACTaBHUKe,
npy>Xajyhy TeXHMUKy HOAPIIKY U eKCIIePTU3Y y MMIIIeMeHTaluju aparapa. [IpyxameM
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caBpeMeHe HacTaBe CTYEeHTHUMa, Kao I pe/ieBaHTHe 00yKe 3a HaCTaBHIKE Ha CBUM 0dpa-
30BHMM HUBOMMa, 3Hama CTe4eHa Kpo3 HedopManHo odpa3oBare — 1aeHTU(UKOBaHA
Kao 3HaqajaH TIPpEOVIKTOP IIOSUTUBHMX CTAaBOBA Y OBOM MICTPpA)KMBalby — MOT'y C€ JOJATHO
YHaIIpeIUTH U IPOLIVPUTH.

daxkynreT 3a 0dpasoBame yunresba 1 Bactmtada ca CRAIE Moxke a passuja 11 JUCTpu-
Sympa nmardopme 3a aBarape HacTaste y fomaheM okpysxemy, mpuiarohene crenndnaHo
CPIICKOM 00pa30BHOM KOHTEKCTY, YMMe Ce JOfiaTHO O/IaKIlaBa MHTerpalyja OBUX ajata y
CBaKOJIHEBHY HaCTaBHY Ipakcy. bynyhu xopanm Mory ga odyxsare npy>kambe MEHTOPCKe
HOZIpIIKE ¥ Capaiiby KPO3 pasnudnTe Ipojekte, omoryhasajyhn nacraBHuImMa fga desdegro
eKCIePUMEHTHIIY ca pa3INIUTIM TUIIOBMMA aBaTapa. KoHauHO, Kao MCTPa)kK/MBaYKO-pa-
3Bojun eHrap, CRAIE Moxe Ia fonpuHece fa/beM Ipoy4daBamy edekara ynorpede aBarapa
y o0pasoBamy 1 eBaIyallji lbUX0Be ePUKACHOCTY y peaHM YC/IOBYIMA YYMOHUIIE, YUMe
ce 3aTBapa Kpyr usMehy ncrpaxmBama, mpakce 1 pasBoja.

3AK/bYYAK

OdpasoBHu aBaTapy 3Ha4ajHO yHanpebyjy MHUIMjaTHBe TaMeTHOT 0dpasoBama y
Cpduju, zeMoHcTpUpajyhy TpaHchOpMaTUBHM IOTEHIUjaT y IPY>Kakby HepCOHAIN30Ba-
HIIX, aaliTUBHUX M aHTaXyjyhux HacTaBHUX MeTofosoryja. Fbruxosa nmmiemenranuja
noppapa fudepeHIpany HacTaBy, oMoryhasajyhu HactaBHMIIMMAa Jja epuKacHUje
OfirOBOpe Ha MHAMBMIya/IHe TOTpede yueHMKa, duMe ce yHampelyjy akaziemMcka mocTur-
Hyha 1 MoTMBaIMja yueHNKa. YCIeIIHa MHTeTpaMja OBYX MHOBATMBHMX TEXHONMOTHjA Y
00pa3oBHY IPaKCy y BETUKOj MEPYU 3aBUCHU Of CTPYKTYMPAHOT, CUCTEMATCKOT MPUCTYIIa
00yIy HaCcTaBHUKA, KOjy MOpa fja 0dyXBaTy KOHTMHYUPAHNU IPOQeCHOHANTHN Pa3Boj I
CTa/IHy HeJaroliKy IOAPUIKY KaKo Ou HacTaBHUIM Ouiu BewTH y Kopuihemy TexHo-
noruje u ynyheun y epukacHy nHTerpanujy oB1Ux ajata y CBoje HaCTaBHe CTpaTeruje.
CHa)kHe eTMYKe CMepHUIIe MOPajy fla MOAYIpPy MIMPOKY MPpUMEHY aBaTapa IOKpeTaHNX
nomohy BV, daBehn ce x/byyHMM nuTamMMa Kao IITO Cy IPUBATHOCT MOflaTaKa, TPaHC-
IAPeHTHOCT, IIPABIYHOCT a/ITOPUTaMa M PaBHOIIPABaH IIPUCTYII IPUIMKAMa 32 yYere y3
HOZpIIKY TexHonoruje. HactaBHmMIm 11 JoHOCHOLM OfjTyKa Tpeda 3ajefHUYKM [ YCIOCTaBe
jacHe, cBeodyXBaTHe eTMYKe CTaH/ AP KOjU LITHUTE [IpaBa yYeHMKA I HACTaBHMKA, Ipa-
Iie moBepeme 1 0de3delyjy ofroBOpHy U eTIUKy YIOTpedy TeXHOIOoruje Y 0dpa3oBHIM
okpyxemnMa. Jlajbe, HEOIIXOIHU Cy TPajHM MCTPAKMBAYKY HATIOPK 32 TIPOSyd/bYBatbe
pasyMeBarba J[yTOPOYHNUX YTUIAja ¥ ePUKACHOCTY 00pa3oBarba 3aCHOBAHOT Ha aBaTapyMa.
JIOHTUTy/VIHATIHE CTYAMje U CUCTeMaTCKe eBanyalpyje duhe off CyIITHHCKe BaKHOCTH 33
UeHTUPUKOBabe HajOO/bUX IMPAKCH, IPOLIeHY CKaladMIHOCTH U pasyMeBaibe yTulaja
aBaTapa Ha pa3mranTe 00pa3oBHe VICXOfe, YK/bYdyjyhu KOTHUTMBHY Pa3Boj, COIMO-eMO-
ILIVIOHAJTHO y4Yee U JUruTanHe Bemrute. bynyha ncrpaxupamwa du mocedHo tpedano fa
ce QoKycupajy Ha MHKITy3MBHOCT, MCIIUTYjyhy KaKko aBaTapy MOTY fia IIOfpKe YUeHMKe ca
nocedHUM 00pa3oOBHIM HOTpedaMa 11 OHe U3 PasIMINTIX COLIMO-eKOHOMCKIX OKPY>Ketba,
nopctiayhy Tako ImMpy odpasoBHy MpaBUYHOCT. Kpenparme mofcTHIajHe ¥ MHOBAaTMBHE
00pa3oBHe Ky/IType 3aXTeBa CHOKHY MHCTUTYLIMOHATHY MOAPIIKY, Koja 0dyXBaTa JOBO/bHE
pecypce, HallpeHY TeXHOTOMIKY MHPPacTPyKTypy U mocseheHocT 0dpasoBHMX mpepa fja
oxpadpyjy eKcriepuMeHTICatbe 11 MHoBalje Mel)y HactaBHuMImMa. VIHCTHTYLIMje Kao ITo
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cy ®axynret 3a 0dpasoBame yunresba 1 Bacnurada 1 CRAIE urpajy xpyuny ynory odesde-
buBameM TexHUUKe eKCIIEPTH3e, peCypca I KOHTUHYMPaHe MEHTOPCKe HOJPIIKE, YMMe Ce
O7IaKIaBa MICTPAXXMBakbe M MHTErpallija apaTapa Off CTpaHe HACTaBHMKA Y PaSHOBPCHUM
TeJaroIIKIM KOHTEKCTIMA. VIHTepAMCIUIIIMHAPHA capa/iiba 0CTaje HEO[[BOj/Ba Off Ja/ber
YCIIEIIHOT MHTerprcatba aparapa nokperanux BV y odpasosny mpaxcy. IlapTHepcTBa us-
MeD)y 00pa3oBHIMX MCTpaKMBaYa, TEXHOIOMIKIX Pa3BOjHUX TIMOBA, JOHOCU/IALIA IOJINTIKA
U IIPAaKTHIapa Off CYILITHHCKE CY BAXXHOCTH 3a YCKIahuBarme TeXHOMOKNX MHOBALN)A
ca IefarolknM HubeBnMa 1 0de3dehnBarme ga TeXHONOIMja MOAP)KABA, @ He AMKTUPA,
odpasoBHy mpakxcy. TakBa mapTHepCcTBa MOIY fja YOp3ajy MHOBAIMje, HOACTAKHY IIpaKce
3aCHOBaHe Ha JJ0Ka3MMa 1 OCUTYPajy fia Cy TEXHOJIONIKa YHaIpelera Mefaromkm cMucieHa
Y KOHTeKCTYa/THO pelieBaHTHa. CTpaTellka MMIUIEMEHTallja ¥ TPOMMIIUbeHA MHTerparja
MHTEPAKTVBHIX 00PAa30BHIX aBaTapa MMajy IOTeHIjasl 1a 3Ha4ajHO TPAaHCHOPMULLY 1
yHanpefsie odpasoBHa ycKycTBa y Cpduju u mmpe. Harmamasamwe cBeodyxBaTHe 00yKe
HACTaBHIKA, POOYCHOT eTUYKOT YIIPAB/baha, PUTOPO3HIX UCTPAKMBAUKIX NHNIVjATHBA
U KOTTadOpaTUBHMX MHTEPANCUUIUIMHAPHUX HpucTyna ode3denuhe na aBarapu mokpe-
TaHu myTeM BYI 3HauajHO OIPMHECY CTBapaly MHKIY3UBHUX, IPaBEefHNUX U [TTOOATTHO
KOHKYPeHTHIX 00pa30oBHUX OKpY>Kema. OBY KOMOMHOBaHM Haropu he yuBpctutu yory
MHTEPAaKTUBHUX aBaTapa y odnukoBamwy dyayhHoctu odpasoBama y Cpduju, oTBapajy-
hu yT KOHTMHYMPAaHOj MHOBALMjI ¥ TPAJHOM ITOOO/BLIAY KBAIMTETA U €(UKACHOCTI
odpasoBama.
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APPENDIX/TIPMJIOT

4= HA3AL

@ BACK

AVATAR

Figure 1: Classical avatar for CRAIE presentation
/ Cruka 1: Knacuunu asaitiap 3a CRAIE tipesenitiauujy

4= HA3AL

HACTABA M0 MEPH BYAYRHOCTH:

@ BACK ot OBYKA HACTABHHKA 3A HMNNEMEHTALIHIY
BEWTAYKE WHTENUEHUWIE

Figure 2: Classical avatar for identifying digital competencies of teachers /
Cnuxa 2: Knacuunu asatiap 3a ugeHimiuguxosaroe guinitiantux
KomilelleHyuja HACa8HUKa
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Figure 4: Graphic display of correlation analysis
/ Cnvika 4: Ipaduuku tipuxas aHanusa kopenayuje
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Table 1: Descriptive statistics of attitudes toward using avatars for
educational purposes / Tadena 1: [leckputiitiueHa cldatmuciiuka
ciiagosa o yioiipedu asaiiiapa y o6pazoere cepxe

Teaching level / Hneo HacTaBe N | Mean | SD | Median

Preschool teacher / Bacnutau 46 | 25.74 | 5.63 26
@ HA3AL | Teacher for younger grades of elementary school /Yuuterns 75 | 2349 |569| 23

Teacher for senior grades of elementary and secondary 31 | 24.84 | 4.89 25

@ BACK | schools/HacTtaBHuK cTapujux paspefa OCHOBHE LIKOJE U
CpenHOLKOSICKM HaCTaBHK

University professor / YH1Bep3uteTckn npodecop 21 | 32.14 | 5.29 33
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