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YnopsaaHuku:

IManosaj Oabra, BUKOHaBYMM AupeKTop ['pomMaachbkoi ciiku «XapKiBCbKUH KJlacTep
1HhOpMAaIIHHUX TEXHOJIOT1i

Jloenko OuneHa, 3aCTyIHUK BUKOHABYOI'O JUPEKTOpPAa 3 ONEpaliiHOI iSUIBHOCTI
['pomancekoi criiikn «XapKiBChbKHI Ki1actep 1HQOpMaLIiHUX TEXHOJIOT 1

Aynauk QOJieHa, KaHIWIAT EKOHOMIYHHMX HayK, TOIEHT, KOOPJIMHATOP OCBITHIX
poekTiB ['poMaicbKOT CIIIKU «XapKIBChKHUH KiacTep iHGOpMAaIlIHHUX TEXHOIOT1H»

Kayxk BikTop, noueHt xadeapu NporpaMHoi 1HXeHepii, HayKOoBHM KepiBHUK LleHTpy
TexHoJorii nucranuiinoro HapuanHd XHYPE, wien naykoBo-meroanunoi paau XHYPE,
KaHAMJIAT TEXHIYHUX HayK, TOLEHT

ABTOpP OOKJIATHUHKH:

Yypcina Jlroamuiaa, kauauaat GuioJoriYHUX HAayK, TOIEHT Kadeapu repMaHchKoi Ta
pomancbkoi ¢inonorii XI'Y "HYA". 3renepoBaHo 3a 101moMororo reve.art

Enextponna 306ipka matepianie “MACHINE'S WORD” (15 Bepecus 2025 poky) /
ynopsnH.: [lanosan O., Jloerko O., dyaauk O., Kayk B. [EnextponHe Buganus]. Xapkis:
Xapkiscekuit IT Knactep, 2025. 632c.

Enextponna 36ipka “MACHINE'S WORD” 06’eanye HayKoBi mpaitli eJjaroriyHux Ta
HAyKOBO-TIEJJarOT'1YHUX  NPALIBHUKIB, [0 TPUCBSIYEHI BHUKIMKAM 1 MOXJIUBOCTSAM
3aCTOCYBAHHSl IITYYHOTO 1HTEJIEKTY B OCBITI, Haylll, TEXHOJIOTIAX Ta CYCHUJIbCTBI.
[IpencraBneHi marepiand OXOIUTIOIOTh TEOPETUYHI IOCHIPKEHHS, TMPAaKTHYHI KEHCH Ta
IHHOBAIiHI TiAXoau g0 BuUkopucTaHHS Al Ta 1nudpoBUX IHCTPYMEHTIB y pi3HUX
npodeciitHux cdepax.

Bunanns anpecoBane HayKOBIIIM, BUKJIaaauam, cTyaeHTam, I'T-daxiBisim ta BCiM, XTO
I[IKaBUTHCS PO3BUTKOM 1 €TUYHUM BUKOPHCTAHHSIM TEXHOJIOT1M ITYYHOTO 1HTEIEKTY.

Mamepianu nodano 6 asmopcukiil pedaxyii, 3a docmosipHicms ¢haxkmie, yumam,
NOCUNLAHb HA 0dcepend, 8IACHUX IMeH MOowo, 8i0nogioaoms asmopu nyonikayii.
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USING Al TO CREATE OPEN-WORLD QUESTS IN MULTIMEDIA
EDUCATIONAL COMPLEXES

BUKOPUCTAHHA Al JUIAA CTBOPEHHA BIAKPUTUX [TPUT'OL ¥V
MVYJIBTUMEQIMHUX OCBITHIX KOMITJIEKCAX

Iryna Khoroshevska, phd, associate professor

Simon Kuznets Kharkiv National University of Economics
Kharkiv, Ukraine

iryna.bondar@hneu.net

Machine authorship with human curatorship

Research with Academic Agent. Resea Al. Retrieved August 10, 2025, from
https://resea.ai/

Summary

The article examines using artificial intelligence to create open-world quests in
multimedia educational complexes, addressing limits of static content and the need for
adaptive, agentic learning trajectories. Methodologically, it is conceptual: it synthesizes
procedural content generation, machine learning, and large language models, aligning
them with open-world game-design principles. It argues that Al serves as a
“pedagogical orchestrator,” coordinating goals, learner capabilities, presentation, and
assessment within quest environments. Personalization covers dynamic variation of
difficulty, pacing, and modalities; generation of narratives, tasks, hints, and feedback.
It outlines how multimedia, simulations, and VR/AR integrate into quests to raise
engagement without losing didactic clarity, and sets requirements for adaptive delivery
under computational and accessibility constraints. It presents an implementation
framework: principles, ethics, quality control, scalability, and outcome monitoring.
Expected effects include higher motivation, development of critical thinking, and
support for personal pathways. Novelty lies in aligning Al-generated quests with
multimedia complex architecture and treating Al as a co-ordinator of pedagogy, not
merely a content generator. Limitations: theoretical emphasis, reliance on prior work,
and absence of large-scale empirical validation; ethical and organizational issues are
noted as directions for further testing.
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CrarTts aHamizye BUKOPUCTAHHS IITYYHOTO 1HTENEKTY [IJIi CTBOPCHHS
BIIKPUTOCBITOBUX KBECTIB Y MYJIbTUMEIIMHUX OCBITHIX KoMmIuiekcax. IIpoGiema:
CTaTUYHUNA KOHTEHT OOMEXYy€ HaBUaHHs; MOTPIOHI aJanTHBHI, ar€HTHI TPAEKTOPIi.
MeTonosoris Mae KOHIENTYyaJIbHO-OTIISIOBUN XapakTep: y3aranbHeHo procedural
content generation, MalllMHHE HAaBYaHHs Ta BEJMKI MOBHI MOJielll ¥ MOEAHAHO iX 13
NPUHILIAIIAMH  BIAKPUTOCBITOBOTO Teiman3aiiHy. Aprymentyetscsi ponb LI sk
«TEeIaroTiYHOTO OpPKECTpaTopa», IO Y3TOKY€E I, CHPOMOXKHOCTI 3100yBaua,
MOJaHHS ¥ OLIHIOBaHHS Y KBECTOBUX cepenoBumiax. OnucaHo mNepcoHali3allilo:
JUHAMIYHE BapilOBaHHS CKIJIQJIHOCTI, TEMIIB 1 (OpM MOJAAHHS; TCHEPYBAaHHS HAPaTUBIB,
3aBJlaHb, IMIJKA30K 1 3BOPOTHOTO 3B’SI3Ky 3a mepedbiroM B3aemoii. IlosicHeHo, sk
MylnbTUMenia, cuMmyssiii Ta VR/AR iHTerpyroTbcsi B KBECTH ISl TiACHICHHS
3aJIy4eHOCTI 0€3 BTpaTH AMJAKTUYHO! YITKOCTI; HABEJICHO BUMOTH JO aJanTHBHOL
JIOCTaBKUA 3 YpaxyBaHHSIM OOYMCIIOBAIBHUX 1 JMOCTYIHICHHX oOMexeHb. [lomaHo
paMKy BOPOBAQKEHHS: NPUHIMUIN, €TUYHI OpIEHTHPU, KOHTPOJIb  SKOCTI,
MacimTabOBaHICTh 1 MOHITOPUHT pe3ynbTaTiB. OuikyBaHi €PEeKTH — 3POCTAHHS
MOTHBAIIli, PO3BUTOK KPUTUYHOT'O MUCIIEHHS, MIATPUMKA 1HAUBIAYaTbHUX MApIIPYTIB.
HoBuszna — y3romxenns II-reneparii KBeCTiB 3 apXITEKTYpPOI MYJIbTHUMEMINHUX
koMIuiekciB ¥ TpaktyBanHs LIl sik KoopauHaTopa negaroriyHUX pilieHb, a He JIUIIe
reHeparopa KOHTeHTy. OOMEXKEHHs: TEOpPETHUYHICTh, OlOpa Ha HAasBHI mpaili,
BIJICYTHICTh €MITIPUYHOI Bajijallii Ha BEJIMKUX BHUOIpKax; €THYHI M opraHizalliiHi
MUTaHHS OKPECJICHO K HAMPSAMHU MMOJATBIINX TIEPEBIPOK.

Introduction

The rapid evolution of artificial intelligence technologies has fundamentally
transformed numerous industries, with education standing at the forefront of this
revolutionary change. The emergence of Al-driven educational technologies presents
an unprecedented opportunity to create dynamic learning environments that respond to
individual student needs, preferences, and learning patterns in real-time. Within this
transformative landscape, the concept of open-world quest-based learning has gained
significant traction as educators and technologists seek to harness the engaging
principles of modern gaming for educational purposes. Open-world games,
characterised by non-linear progression, player agency, and emergent storytelling, offer
a compelling framework for educational design that encourages exploration, critical
thinking, and self-directed learning (Li et al., 2023; Asadzadeh et al., 2024). When
combined with the adaptive capabilities of Al systems, these open-world principles can
create educational experiences that are both pedagogically sound and inherently
engaging.
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The integration of Al technologies into educational quest generation represents a
paradigm shift from static, pre-designed content to dynamic, responsive learning
environments. Large Language Models (LLMs) such as GPT-3 and its successors have
demonstrated exceptional capabilities in generating coherent, contextually appropriate
content across diverse domains (Gallotta et al., 2024). In educational contexts, these
models can generate quest narratives, dialogue, problem scenarios, and adaptive
feedback that responds to student actions and learning progress.

Multimedia educational complexes represent sophisticated learning environments
that integrate diverse media types, interactive technologies, and immersive experiences
to create comprehensive educational ecosystems. These environments leverage
interactive simulations, These environments leverage interactive simulations, digital
educational games, and multimedia content to provide learners with rich, contextual
experiences that enhance understanding and retention, and multimedia content to
provide learners with rich, contextual experiences that enhance understanding and
retention (Khoroshevska & Khoroshevskyi, 2025; Khoroshevska & Khoroshevskyi,
2025). The integration of Al-generated quests within these multimedia complexes
creates opportunities for seamless learning journeys that adapt content presentation,
difficulty, and pacing based on real-time assessment of student performance and
engagement.

Literature Review and Theoretical Framework

Al Technologies in Educational Game Development

Current research demonstrates that Al technologies in educational gaming can be
categorised into several key areas: adaptive content generation, intelligent tutoring
systems, and personalised learning pathways (Alharthi, 2025).

Procedural Content Generation (PCG) represents one of the most promising
applications of Al in educational game development. Defined as the automatic creation
of game content using algorithms, PCG has shown significant potential for increasing
player engagement while reducing development costs. The integration of machine
learning approaches into PCG has opened new avenues for creating adaptive
educational content.

Generative Adversarial Networks (GANs) and transformer-based language
models have emerged as particularly effective tools for creating dynamic educational
content. These technologies enable the generation of adaptive systems that respond to
player input and contribute to engaging learning experiences.

The emergent abilities of LLMs have created new opportunities for both playing
and designing educational games. These models can adjust game difficulty, tune
parameters in real-time, and generate content that adapts to individual learning styles
and preferences. This capability represents a significant advancement over traditional
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rule-based systems, enabling more sophisticated and responsive educational
experiences.

Multimedia Educational Complexes and Immersive Learning Environments

The effectiveness of multimedia educational environments depends heavily on the
thoughtful integration of various technological components (Khoroshevska &
Khoroshevskyi, 2025; Khoroshevska et al., 2024). Virtual collaborative environments
(Khoroshevska et al., 2024) have proven particularly effective in fields requiring team-
based projects, where students can work together in shared virtual spaces while
accessing rich multimedia resources and Al-driven support systems (Mallek et al.,
2024). This integration creates seamless learning journeys that adapt to student progress
and provide contextually appropriate challenges and support.

Al integration within multimedia educational complexes enables sophisticated
content adaptation that responds to real-time assessment of student performance,
engagement levels, and learning preferences. Al algorithms can modify presentation
formats, adjust difficulty levels, and provide personalised feedback that enhances the
overall learning experience (Mallek et al., 2024). This adaptive capability ensures that
the rich multimedia environments remain focused on educational objectives while
maximising student engagement and learning outcomes.

Rethinking the role of Al in educational technologies

Al as a Pedagogical Orchestrator in Quest Generation

The conceptualisation of artificial intelligence as a pedagogical orchestrator
represents a fundamental reconceptualisation of Al's role in educational technology,
moving beyond simple content generation toward sophisticated learning facilitation. In
this capacity, Al functions as an intelligent mediator that coordinates multiple
educational elements — learning objectives, student capabilities, content delivery, and
assessment mechanisms — within the dynamic framework of open-world quest
environments. This orchestration involves complex decision-making processes that
must balance educational efficacy with learner autonomy, ensuring that generated
quests serve specific pedagogical purposes while maintaining the exploratory freedom
characteristic of open-world design.

The pedagogical orchestration function requires Al systems to continuously
balance multiple competing demands: maintaining learner engagement while ensuring
educational rigour, providing sufficient challenge without creating frustration, and
offering personalisation while maintaining curricular coherence. This orchestration
involves real-time analysis of learner performance data, environmental factors within
the multimedia complex, and predetermined educational outcomes to generate quest
experiences that are simultaneously engaging and educationally effective.

Personalisation and Adaptive Learning Through Al-Driven Quests
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The integration of artificial intelligence into quest-based learning environments
enables unprecedented levels of personalisation that extend far beyond traditional
adaptive learning approaches. Al-driven personalisation in educational quests involves
the dynamic modification of content, difficulty, pacing, and presentation based on
continuous analysis of individual learner characteristics, performance patterns, and
engagement indicators. This personalisation operates across multiple dimensions
simultaneously, adjusting not only the academic challenge level but also narrative
themes, interaction modalities, and collaborative opportunities to align with individual
learning preferences and objectives.

Advanced personalisation capabilities include the adaptation of multimedia
elements within quest environments to accommodate diverse learning modalities and
accessibility requirements. Al systems can modify visual presentations, adjust audio
components, and alter interaction mechanisms based on individual learner needs and
preferences (Timotheou et al., 2023). This adaptive multimedia approach ensures that
the rich, immersive environments characteristic of multimedia educational complexes
and courses (Khoroshevska & Khoroshevskyi, 2025; Khoroshevska et al., 2024) remain
accessible and effective for learners with varying abilities, learning styles, and
technological proficiencies.

Integration of Multimedia Elements in Quest Design

The convergence of Al-generated quests with multimedia educational complexes
creates unprecedented opportunities for immersive, multi-sensory learning experiences.
This integration requires careful orchestration of diverse media types to enhance rather
than overwhelm the learning process.

Contextual Media Integration

Al systems can strategically deploy multimedia elements based on real-time
assessment of learner needs and quest context. Digital learning resources that combine
text, image, video, and audio have demonstrated positive learning outcomes when
properly integrated (Abdulrahaman et al., 2022). The key lies in Al's ability to select
and sequence multimedia components that complement rather than compete with the
primary learning objectives.

Interactive elements such as videos, quizzes, and simulations can be dynamically
woven into quest narratives to create more engaging learning experiences
(Khoroshevska & Khoroshevskyi, 2025; Zarifsanaiey et al., 2024). Al systems can
analyse learner engagement patterns and preference data to determine optimal media
combinations for specific quest segments, ensuring that multimedia enhancement
serves pedagogical rather than merely aesthetic purposes.

Immersive Technology Integration
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Virtual reality simulations and gamification elements represent powerful tools for
creating dynamic learning experiences within open-world educational environments
(Zarifsanaiey et al., 2024). Research demonstrates that immersive VR technologies
have particularly strong impacts on learning at lower educational levels, suggesting
significant potential for quest-based educational applications (Timotheou et al., 2023).

Al can orchestrate the integration of VR elements within larger quest narratives,
creating seamless transitions between different levels of immersion based on learning
objectives and technological capabilities. This approach allows for graduated exposure
to immersive technologies, building learner comfort and competence while maximising
educational impact.

Adaptive Media Delivery

The Al system must consider computational limitations and accessibility
requirements when integrating multimedia elements into quest design. Effective
implementation requires dynamic optimisation of media delivery based on available
infrastructure, learner devices, and network capabilities (Zarifsanaiey et al., 2024). This
ensures that multimedia enhancement remains accessible across diverse technological
contexts.

Conclusion

The integration of artificial intelligence technologies for creating dynamic,
personalised open-world quests within multimedia educational complexes represents a
transformative approach to education that addresses contemporary learning challenges
while preparing students for future technological landscapes. This comprehensive
examination has revealed that successful implementation requires careful consideration
of pedagogical principles, technological capabilities, and ethical implications to create
effective learning environments that balance freedom with educational objectives.

The research demonstrates that Al's role extends beyond simple content generation
to function as a sophisticated pedagogical orchestrator capable of adapting learning
experiences in real-time based on individual student needs and progress. The
combination of procedural content generation, machine learning algorithms, and
generative Al technologies enables the creation of educational quests that maintain
pedagogical integrity while providing unprecedented levels of personalisation and
engagement.

The integration of multimedia elements into educational multimedia complexes
leads to improved student engagement, increased motivation and better learning
outcomes, especially when combined with well-designed gamification frameworks and
immersion technologies.
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Summary

The article outlines the architectural features of capsule hostels as a distinct urban
accommodation typology. It traces their origins in Japanese precedents (Capsule Inn
Osaka, 1979; K. Kurokawa) and their evolution under pressures of urbanization, land
costs, and new mobility patterns. The author systematizes principles of spatial
efficiency: vertical and horizontal stacking of modules, standardized capsule
dimensions (~2x1x1 m), circulation optimization, and the creation of perceptible
volume in shared areas. The paper reviews micro-scale integration of building services
(climate control, lighting, power, multimedia) and design innovations: stronger privacy,
“hybrid accommodation” balancing the capsule with common spaces, and smart control
technologies. It presents the material-technological basis of the type: modularity and
prefabrication that accelerate assembly, ensure quality, and enable Ilater
reconfiguration. A substantial section addresses regulation: fire safety, density, and
egress, sanitation; regulatory heterogeneity drives planning choices (in Japan, capsule
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