
​BRAIN. Broad Research in Artificial Intelligence and Neuroscience​
​e-ISSN: 2067-3957 | p-ISSN: 2068-0473​
​Covered​​in:​​Web​​of​​Science​​(ESCI);​​EBSCO;​​JERIH​​PLUS​​(hkdir.no);​​IndexCopernicus;​​Google​​Scholar;​
​SHERPA/RoMEO;​ ​ArticleReach​ ​Direct;​ ​WorldCat;​ ​CrossRef;​ ​Peeref;​ ​Bridge​ ​of​ ​Knowledge​
​(mostwiedzy.pl);​ ​abcdindex.com;​ ​Editage;​ ​Ingenta​ ​Connect​ ​Publication;​ ​OALib;​ ​scite.ai;​ ​Scholar9;​
​Scientific​​and​​Technical​​Information​​Portal;​​FID​​Move;​​ADVANCED​​SCIENCES​​INDEX​​(European​​Science​

​Evaluation​ ​Centre,​ ​neredataltics.org);​ ​ivySCI;​ ​exaly.com;​ ​Journal​ ​Selector​ ​Tool​​(letpub.com);​​Citefactor.org;​​fatcat!;​
​ZDB catalogue; Catalogue SUDOC (abes.fr); OpenAlex; Wikidata; The ISSN Portal; Socolar; KVK-Volltitel (kit.edu)​
​2026, Volume 17, Issue 1, pages: 120-131​
​Submitted:​​April 24​​th​​, 2025 |​​Accepted for publication:​​November 27​​th​​, 2025​

​Features of the Use of Augmented Reality Technologies in Foreign Language​
​Teaching in the Context of English Language Instruction​

​Natalya Bidyuk​
​Doctor of Pedagogical Sciences (ScD in​
​Education), Full Professor, Head of the​
​Department of Foreign Language Education and​
​Intercultural Communication, Khmelnytskyi​
​National University, Khmelnytskyi, Ukraine,​
​biduknm@ukr.net​​,​
​https://orcid.org/0000-0002-6607-8228​

​Mariia Soter​
​PhD in Pedagogy (Candidate of Pedagogical​
​Sciences), Associate Professor of the​
​Department of Social and General Technical​
​Disciplines, Admiral Makarov National​
​University of Shipbuilding, Mykolaiv, Ukraine,​
​sotermariia@gmail.com​​,​
​https://orcid.org/0000-0002-4626-0137​

​Larysa Lipshyts​
​Candidate of Pedagogical Sciences, Associate​
​Professor of English Language Department for​
​Deck Officers, Kherson State Maritime​
​Academy, Kherson, Ukraine,​
​larysalipshic2015@gmail.com​​,​
​https://orcid.org/0000-0001-6443-3321​

​Dmytro Kuiavets​
​PhD Candidate at Pavlo Tychyna Uman State​
​Pedagogical University, Kyiv, Ukraine,​​dmytro.kuiavets@gmail.com​​,​​https://orcid.org/0009-0006-0986-3648​

​Maryna Antoniuk​
​Candidate of Science in Philology, Associated Professor of the Department of Germanic and Ukrainian Philology,​
​Poltava State Agrarian University, Poltava, Ukraine,​​antonyuk.maryna@gmail.com​​,​
​https://orcid.org/0000-0002-1768-4651​

​Kateryna Rybakova​
​Doctor of Philosophy, Associate Professor in Linguistics, Senior Lecturer of the Department of German and Romanic​
​Languages, Kyiv National Linguistic University, Kyiv, Ukraine,​​tariel@ukr.net​​,​​https://orcid.org/0009-0003-8136-8236​

​Borys Maksymchuk​
​Full Professor, Doctor of Science in Pedagogy, Professor of the Department of Physical Education, Sports and Human​
​Health, Izmail State University of Humanities, Izmail, Ukraine,​​0674256781@ukr.net​​,​
​https://orcid.org/0000-0002-4168-1223​

​©2026 Published by EduSoft Publishing. This is an open-access article under the CC BY-NC-ND license​

​120​

mailto:biduknm@ukr.net
https://orcid.org/0000-0002-6607-8228
mailto:sotermariia@gmail.com
https://orcid.org/0000-0002-4626-0137
mailto:larysalipshic2015@gmail.com
https://orcid.org/0000-0001-6443-3321
mailto:dmytro.kuiavets@gmail.com
https://orcid.org/0009-0006-0986-3648
mailto:antonyuk.maryna@gmail.com
https://orcid.org/0000-0002-1768-4651
mailto:tariel@ukr.net
https://orcid.org/0009-0003-8136-8236
mailto:0674256781@ukr.net
https://orcid.org/0000-0002-4168-1223


​N. Bidyuk, M. Soter, L. Lipshyts, D. Kuiavets, M. Antoniuk, K. Rybakova, & B. Maksymchuk -​​Features​​of the Use of​
​Augmented Reality Technologies in Foreign Language Teaching in the Context of English Language Instruction​

​1. Introduction​
​The​ ​modern​ ​educational​ ​environment​ ​dictates​​new​​conditions​​for​​obtaining​​theoretical​​and​

​practical​ ​knowledge.​ ​It​ ​is​​widely​​acknowledged​​that​​high-quality​​education​​is​​possible​​only​​in​​the​
​context​​of​​a​​new​​paradigm.​​It​​is​​also​​assumed​​that​​teachers​​of​​a​​higher​​educational​​institution​​must​
​have​ ​knowledge​ ​of​ ​information​ ​educational​ ​technologies​ ​and​ ​special​ ​technical​ ​and​ ​information​
​means​​to​​achieve​​pedagogical​​goals.​​Such​​teachers​ ​must​​also​​be​​able​​to​​use​​e-learning​​technologies​
​and​​modern​​equipment​​(computer​​networks,​​webcams,​​tablets,​​smartphones,​​simulators,​​etc.)​​in​​the​
​teaching process (Mora, 2013).​

​Modern​ ​intellectual​ ​education,​ ​unlike​ ​traditional​ ​education,​ ​has​ ​received​ ​the​ ​following​
​opportunities:​

​- organisation of educational mobility;​
​- loyalty in the assessment of knowledge;​
​- increasing the efficiency of the work of participants in the process.​
​All​ ​of​ ​the​ ​above​ ​conditions​ ​are​ ​met​ ​by​ ​new​​technologies​​of​​education​​through​​augmented​

​and​​virtual​​reality,​​which​​are​​still​​gaining​​popularity.​​It​​is​​impossible​​to​​imagine​​the​​modern​​world​
​without​ ​digital​ ​technologies,​ ​which​ ​have​ ​become​ ​an​ ​indispensable​ ​tool​ ​in​ ​human​ ​life​ ​and​ ​have​
​deeply​​penetrated​​all​​spheres​​of​​contemporary​​society..​​The​​introduction​​of​​innovative​​pedagogical​
​technologies​ ​into​ ​educational​ ​activities​ ​has​ ​had​ ​a​ ​significant​​impact​​on​ ​higher​​education​​systems​
​(Ansari,​ ​De​ ​Smedt,​ ​&​ ​Grabner,​ ​2012).​ ​Therefore,​​the​​question​​arises​​of​​the​​quality​​preparation​​of​
​students​ ​of​ ​foreign​ ​language​ ​specialties​ ​in​ ​universities​ ​for​ ​future​ ​professional​ ​activity​ ​by​ ​using​
​elements​ ​of​ ​augmented​ ​and​ ​virtual​ ​reality​ ​in​ ​the​ ​educational​ ​process.​ ​It​ ​should​ ​be​ ​noted​ ​that​ ​the​
​digitalisation​ ​of​ ​education​ ​is​ ​aimed​ ​at​​the​​development​​and​​use​​of​​various​​innovations,​​increasing​
​the​ ​efficiency​ ​and​ ​optimisation​ ​of​ ​the​ ​learning​ ​process.​ ​The​ ​use​ ​of​ ​advanced​ ​educational​
​technologies,​ ​including​​electronic​​learning​​and​​assessment​​resources,​​allows​​educators​​to​​focus​​on​
​the​​dominant​​cognitive​​style​​of​​each​​learner,​​stimulate​​interest​​in​​the​​studied​​material,​​and​​develop​
​communicative abilities, thereby influencing the quality of professional language training.​

​Significant​​advantages​​in​​using​​these​​technologies​​lie​​not​​only​​in​​the​​independent​​search​​for​
​useful​ ​data​ ​by​ ​students​ ​on​​the​​internet,​​but​​also​​in​​the​​active​​use​​of​​virtual,​​augmented​​and​​mixed​
​reality technologies in the formation of foreign language competence of students, (Bruer, 1997).​

​Thus,​ ​the​ ​relevance​ ​of​ ​this​ ​study​ ​is​ ​due​ ​to​ ​the​ ​need​ ​to​ ​introduce​ ​augmented​ ​and​ ​virtual​
​reality​ ​technologies​ ​into​ ​the​ ​field​ ​of​​foreign​​language​​teaching​​in​​universities​​in​​order​​to​​optimise​
​the process of forming students' professional competence.​

​The​ ​purpose​ ​of​ ​the​ ​research​ ​is​ ​to​ ​study​ ​and​ ​analyse​ ​the​ ​existing​ ​experience​ ​of​ ​using​
​educational​ ​technologies​ ​in​ ​teaching​ ​foreign​ ​languages​ ​as​ ​an​ ​aspect​ ​of​ ​neurodidactics​ ​using​
​augmented​ ​reality​ ​in​ ​the​ ​context​ ​of​ ​teaching​ ​English​ ​in​ ​higher​ ​education​ ​institutions​ ​in​ ​a​
​neuroscientific approach.​

​The​ ​growing​ ​popularity​ ​of augmented​ ​reality​ ​(AR) and virtual​ ​reality​ ​(VR) in​ ​education​​is​
​driven​​by​​empirical​​studies​​that​​highlight​​their​​potential​​in​​enhancing​​foreign​​language​​acquisition.​
​These​ ​technologies​ ​enable​ ​learners​ ​to see,​ ​hear,​ ​and​ ​soon​ ​even touch digital​ ​objects,​ ​creating​
​immersive​ ​environments​ ​that​ ​foster​ ​deeper​ ​engagement​ ​(Huang,​ ​Rauch,​ ​&​ ​Liaw,​ ​2010).​ ​The​
​decreasing​​cost​​of​​AR/VR​​devices​​and​​the​​widespread​​availability​​of​​personal​​digital​​tools​​(laptops,​
​tablets,​​smartphones)​​have​​made​​these​​technologies​​more​​accessible​​in​​university​​settings​​(Olmos​​et​
​al., 2018).​

​2.​ ​Educational​ ​Principles​ ​in​ ​the​ ​Context​ ​of​ ​the​ ​Formation​ ​of​ ​a​ ​Competency-based​
​Approach in the Implementation of Educational Goals​
​One​ ​effective​ ​way​ ​to​ ​eliminate​​the​​passivity​​of​​existing​​technologies​​is​​education​​based​​on​

​the​ ​same​ ​principles​ ​that​​we​​strive​​for​​from​​the​​learning​​process:​​high​​motivation,​​imagination​​and​
​awareness​ ​of​ ​the​ ​new.​ ​The​ ​educational​ ​technologies​ ​used​ ​should​ ​provide​ ​students​ ​with​ ​the​ ​right​
​direction​​and​​methods​​of​​using​​their​​knowledge​​to​​achieve​​their​​goals​​and​​acquire​​new​​skills.​​One​
​such​​technology​​is​​augmented​​reality.​​Since​​its​​inception,​​augmented​​reality​​has​​established​​itself​​as​
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​a​ ​modern​ ​learning​ ​technology.​ ​Augmented​ ​reality​ ​is​ ​a​ ​breakthrough​ ​method​ ​of​ ​transmitting​ ​new​
​material​ ​and​ ​its​ ​assimilation.​ ​The​ ​effectiveness​ ​of​ ​this​ ​technology​ ​has​​been​​confirmed​​by​​various​
​studies​ ​(AlAli​ ​et​ ​al.,​ ​2025).​ ​An​ ​analysis​ ​of​ ​international​ ​scientific​ ​literature​ ​shows​ ​that​ ​learning​
​English​​using​​AR​​applications​​increases​​students'​​motivation​​and​​interest​​in​​learning.​​Furthermore,​
​it​ ​has​ ​been​​noted​​that​​students​​who​​use​​AR​​applications​​in​​English​​courses​​improve​​their​​reading,​
​comprehension,​​listening​​and​​speaking​​skills​​in​​English​​more​​than​​students​​who​​learn​​English​​in​​a​
​traditional​ ​learning​ ​environment.​ ​The​ ​literature​ ​specifically​​emphasises​​that​​students​​need​​to​​have​
​certain​ ​skills​ ​and​ ​abilities,​ ​such​ ​as​ ​spatial​ ​ability,​ ​technological​ ​self-efficacy,​ ​mathematical​
​judgement,​ ​problem-solving​ ​skills​ ​and​ ​teamwork,​ ​in​ ​order​ ​to​ ​avoid​ ​any​ ​difficulties.​ ​If​ ​students​
​experience​ ​difficulties​ ​using​ ​an​ ​AR​ ​application,​ ​this​ ​situation​ ​may​ ​negatively​ ​affect​ ​their​
​engagement.​ ​Students​ ​who​​use​​this​​application​​have​​a​​positive​​attitude​​towards​​augmented​​reality.​
​In​ ​these​ ​studies,​ ​the​ ​implementation​ ​of​ ​AR​ ​applications​ ​in​ ​teacher-led​ ​computer​ ​classes​ ​did​ ​not​
​cause​​difficulties​​or​​anxiety​​in​​students.​​Students'​​intention​​to​​use​​AR​​applications​​in​​the​​future​​can​
​be​ ​explained​ ​by​ ​the​ ​objects​ ​undergoing​ ​transformation​ ​to​ ​attract​ ​students'​ ​attention​ ​and​ ​increase​
​their​​motivation.​​On​​the​​other​​hand,​​the​​fact​​that​​students​​have​​a​​low​​level​​of​​cognitive​​load​​when​
​learning​ ​English​ ​using​ ​AR​ ​applications​ ​may​ ​indicate​ ​the​ ​effectiveness​ ​of​ ​materials​ ​developed​ ​in​
​accordance​​with​​the​​principles​​of​​cognitive​​load​​theory.​​The​​literature​​argues​​that​​well-designed​​AR​
​applications​ ​that​ ​comply​ ​with​ ​the​ ​principles​ ​of​ ​multimedia​ ​learning​ ​theory​ ​have​ ​the​ ​potential​ ​to​
​reduce cognitive load and promote effective learning.​

​Augmented​ ​reality​ ​allows​ ​students​ ​to​​interact​​with​​the​​virtual​​world​​in​​real​​time,​​providing​
​them​​with​​a​​cognitive​​experience​​while​​learning​​new​​material.​​In​​addition,​​using​​this​​technology​​to​
​gain​​new​​knowledge​​immerses​​students​​in​​a​​sense​​of​​reality.​​Analysis​​of​​the​​results​​of​​research​​on​
​practical​ ​classes​ ​in​ ​the​ ​academic​ ​disciplines​ ​"Foreign​ ​Language"​ ​and​ ​"Foreign​ ​Language​ ​for​
​Business​ ​and​ ​Professional​ ​Communication"​ ​confirms​ ​that​ ​augmented​ ​reality​ ​technology​ ​has​ ​a​
​positive effect and can be integrated into the educational process at different levels of education.​

​Augmented​ ​reality​ ​is​ ​an​ ​enhanced​ ​version​ ​of​ ​reality​ ​in​ ​which​ ​direct​ ​or​ ​indirect​
​representations​​of​​the​​real​​physical​​environment​​are​​augmented​​by​​superimposed​​computer​​images​
​on​ ​top​ ​of​ ​the​ ​user's​ ​perception​ ​of​ ​the​ ​world​ ​around​ ​them.​ ​Users​ ​see​ ​layers​ ​of​​digital​​information​
​superimposed​ ​on​ ​the​ ​real-world​ ​image,​ ​enhancing​ ​their​ ​overall​ ​perception​ ​of​ ​reality.​ ​The​ ​most​
​common forms of augmented reality are:​

​1.​​Location-based​​augmented​​reality:​​This​​system​​provides​​users​​with​​information​​based​​on​
​a person's geolocation.​

​2.​​Projection-based​​augmented​​reality:​​Augmented​​reality​​software​​projects​​an​​image​​onto​​a​
​physical object to create a real-time interactive dashboard.​

​3.​ ​Overlay-based​ ​augmented​ ​reality:​​This​​allows​​the​​user​​to​​completely​​or​​partially​​replace​
​the actual image by adding new elements to the viewpoint.​

​4.​ ​The​ ​augmented​ ​reality​ ​model​ ​depends​ ​on​ ​the​ ​person's​ ​desires​ ​and​ ​goals​ ​and​ ​offers​ ​a​
​variety of possibilities.​

​With​​so​​many​​ways​​to​​use​​augmented​​reality,​​this​​breakthrough​​technology​​has​​the​​potential​
​to​ ​impact​ ​many​ ​activities,​ ​especially​ ​education.​ ​Today,​ ​augmented​ ​reality​ ​is​ ​no​ ​longer​ ​just​
​entertainment;​​it​​is​​a​​powerful​​tool​​that​​can​​solve​​many​​global​​problems,​​including​​becoming​​a​​new​
​platform​ ​for​ ​human​ ​education.​ ​Integrating​ ​augmented​ ​reality​ ​into​ ​the​ ​learning​ ​process​ ​engages​
​students​ ​during​ ​classroom​ ​lessons,​ ​creating​ ​a​ ​relaxed​ ​atmosphere​ ​in​ ​which​ ​they​ ​gain​ ​new​
​knowledge​ ​and​ ​better​ ​absorb​ ​the​ ​material.​ ​Moreover,​ ​it​ ​offers​ ​a​ ​new​ ​way​ ​to​ ​actively​ ​involve​
​students in the process of consolidating the knowledge received from their teachers.​

​3. Cognitive and Pedagogical Foundations​
​It​ ​should​ ​be​ ​noted​ ​that​ ​the​ ​growth​ ​in​ ​the​ ​popularity​ ​of​ ​augmented​ ​and​ ​virtual​ ​reality​

​educational​ ​technologies​ ​is​ ​due​ ​to​ ​studies​ ​that​ ​substantiate​ ​the​ ​prospects​ ​for​ ​their​ ​use​ ​in​ ​foreign​
​language​​teaching.​​With​​the​​help​​of​​these​​devices,​​a​​person​​can​​see​​and​​hear​​possible​​digital​​objects,​
​and​ ​in​ ​the​ ​near​ ​future,​ ​touch​ ​digital​ ​objects,​ ​(Huang,​ ​Rauch,​ ​&​ ​Liaw,​ ​2010).​ ​In​ ​recent​ ​years,​​the​
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​decline​​in​​the​​cost​​of​​devices​​has​​made​​technologies​​more​​accessible​​to​​a​​wider​​range​​of​​users.​​The​
​emergence​ ​of​ ​a​ ​personal​ ​digital​ ​device​ ​(laptop,​ ​tablet​ ​or​ ​smartphone)​ ​for​ ​each​ ​participant​ ​in​ ​the​
​educational​​process​​allows​​for​​seamless​​interaction​​with​​the​​digital​​educational​​environment​​via​​the​
​Internet during university classes, (Olmos et al., 2018).​

​The​​augmented​​reality​​(AR)​​technology​​considered​​in​​this​​study​​fosters​​increased​​interest​​in​
​the​ ​subject​ ​matter​ ​and​ ​supports​ ​deeper​ ​engagement​ ​in​ ​the​ ​learning​ ​process,​ ​which​ ​is​ ​particularly​
​important​ ​for​ ​students​ ​belonging​ ​to​ ​the​ ​digital​ ​generation​ ​(Meltzoff​ ​et​ ​al.,​ ​2009).​ ​Alongside​
​internet-oriented​ ​educational​ ​technologies,​ ​contemporary​ ​distance​ ​education​ ​increasingly​
​incorporates​​media​​education,​​e-learning,​​smart​​education,​​as​​well​​as​​augmented​​and​​virtual​​reality​
​technologies, which have become widespread across nearly all domains of human activity.​

​Artificial​ ​intelligence​ ​predicts​ ​outcomes​ ​across​ ​a​ ​range​ ​of​ ​real-world​ ​outcomes​ ​across​​the​
​lifespan,​ ​including​ ​academic​ ​achievement,​ ​job​ ​performance,​ ​and​ ​career​ ​success.​ ​As​ ​such,​ ​it​ ​is​ ​a​
​target​ ​for​ ​interventions​ ​aimed​ ​at​ ​improving​ ​cognitive​ ​and​ ​brain​ ​function.​ ​General​ ​intelligence​
​reflects​ ​two​ ​major​ ​aspects​ ​of​ ​intellectual​ ​ability:​ ​crystallised​ ​intelligence,​ ​which​ ​supports​
​problem-solving​ ​in​ ​familiar​ ​contexts​ ​based​ ​on​ ​prior​ ​knowledge​ ​and​ ​experience,​ ​and​ ​fluid​
​intelligence,​ ​which​ ​allows​ ​for​ ​problem-solving​ ​in​ ​novel​ ​contexts​ ​that​ ​require​ ​flexible​ ​adaptive​
​behaviour.​ ​Intelligence​ ​exhibits​ ​dynamic​ ​changes​ ​throughout​ ​the​ ​lifespan,​ ​whereas​ ​crystallised​
​intelligence​ ​continues​ ​to​ ​develop​ ​into​ ​middle​ ​age​ ​and​ ​remains​ ​stable​ ​(Ansari,​ ​De​ ​Smedt,​ ​&​
​Grabner, 2012).​

​Cognitive​ ​tests​ ​of​ ​intelligence​ ​measure​ ​individual​ ​differences​ ​in​ ​adaptive​ ​and​
​problem-solving​ ​skills​ ​that​ ​reflect​ ​a​ ​broad​ ​range​ ​of​ ​abilities,​​including​​cognitive​​control,​​working​
​memory,​​reasoning,​​and​​decision-making​​(Banerjee,​​2019).​​Given​​the​​ontology​​of​​intelligence,​​it​​is​
​not​ ​surprising​ ​that​ ​a​ ​similarly​ ​broad​ ​array​ ​of​ ​neural​ ​substrates​ ​has​ ​been​ ​identified.​ ​These​ ​brain​
​regions​ ​can​ ​be​ ​divided​ ​into​ ​two​ ​categories:​ ​those​​that​​are​​putative​​substrates​​of​​fluid​​intelligence,​
​and​ ​those​ ​that​ ​are​ ​associated​ ​with​ ​the​ ​systems​ ​that​ ​support​​it,​​including​​mechanisms​​of​​attention,​
​learning, and memory (Archibald, 2015).​

​A​​second​​system​​involved​​in​​cognitive​​functioning​​is​​cognitive​​control.​​Cognitive​​control​​is​
​closely​ ​related​ ​to​ ​working​ ​memory​ ​function​ ​and​ ​response​ ​inhibition,​ ​which​ ​mediate​ ​its​ ​effects.​
​Thus,​​virtual​​technologies​​in​​pedagogy​​represent​​a​​special​​information​​space​​in​​which​​students​​can​
​receive​ ​information,​ ​interact,​ ​implement​ ​innovative​ ​projects​ ​and​ ​other​ ​elements​ ​of​ ​scientific​ ​and​
​educational activity (Meltzoff et al., 2009).​

​Despite​ ​the​ ​promising​ ​potential,​ ​the​ ​implementation​ ​of​ ​AR/VR​ ​in foreign​ ​language​
​education remains​​limited​​in​​many​​countries.​​In​​Ukraine,​​for​​instance,​​the​​use​​of​​these​​technologies​
​is​ ​still​ ​in​ ​its​ ​early​ ​stages​ ​and​ ​is​ ​primarily​ ​applied​ ​in the​ ​natural​ ​sciences and medical​ ​education​
​(Ansari,​ ​De​​Smedt,​ ​&​​Grabner,​​2012;​​Archibald,​​2015).​​In​​addition,​​it​​is​​necessary​​to​​analyse​​the​
​key​​problems​​that​​arise​​when​​introducing​​these​​technologies​​into​​the​​educational​​system,​​(Bongard,​
​Zykov, & Lipson, 2006).​

​Universities​ ​in​ ​the​ ​United​ ​States​ ​are​ ​already​ ​widely​ ​using​ ​educational​ ​games​ ​using​ ​AR​
​technologies​ ​in​ ​the​ ​educational​​process​​(Banerjee,​​2019).​​Significant​​experience​​in​​this​​area​​is​​the​
​development​​of​​the​​University​​of​​New​​Mexico​​to​​create​​the​​game​​Mentira​​-​​a​​detective​​quest​​based​
​on​ ​the​ ​historical​ ​events​ ​of​ ​the​ ​city​ ​of​ ​Albuquerque​ ​for​ ​students​ ​studying​ ​Spanish.​ ​The​ ​game​
​Mentira uses ARIS.​

​Empirical​​studies​​conducted​​by​​Portuguese​​researchers​​indicate​​that​​the​​use​​of​​virtual​​reality​
​in​​foreign​​language​​instruction​​has​​a​​positive​​effect​​on​​the​​deepening​​of​​learners’​​knowledge.​​In​​this​
​context,​​a​​pilot​​study​​aimed​​to​​increase​​university​​language​​teachers’​​awareness​​of​​the​​pedagogical​
​benefits​ ​of​​augmented​​and​​virtual​​reality​​technologies​​as​​tools​​for​​immersing​​students​​in​​authentic​
​language​ ​environments,​ ​potentially​ ​offering​ ​an​ ​alternative​ ​to​ ​traditional​ ​listening-based​ ​exercises​
​(Picard, 1997).​

​Similarly,​ ​a​ ​pilot​ ​project​ ​implemented​ ​in​ ​secondary​ ​schools​ ​in​ ​the​ ​United​ ​Arab​ ​Emirates​
​sought​ ​to​ ​employ​ ​augmented​ ​and​ ​virtual​ ​reality​ ​devices​ ​to​ ​immerse​ ​students​ ​in​ ​learning​​contexts​
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​that​​are​​difficult​​to​​reproduce​​in​​conventional​​classroom​​settings​​or​​that​​may​​pose​​risks​​in​​real-life​
​situations (Warneken & Tomasello, 2006).​

​In​ ​Romania,​ ​a​ ​range​ ​of​ ​applications​ ​and​ ​educational​ ​programmes​ ​utilizing​ ​virtual​ ​reality​
​technologies have been actively developed and adopted.​

​Ticău​​(2023)​​highlights​​the​​potential​​of​​virtual​​reality​​technologies​​in​​tourism,​​emphasizing​
​their​ ​role​ ​in​ ​creating​ ​immersive​ ​simulations​ ​of​ ​destinations​ ​that​ ​support​​marketing,​​planning,​​and​
​experiential​ ​engagement.​ ​Such​ ​virtual​ ​environments​ ​can​ ​also​ ​be​ ​considered​ ​relevant​ ​for​ ​the​
​development​ ​of​ ​practical​ ​communicative​ ​competencies,​ ​as​ ​they​ ​allow​ ​learners​ ​to​ ​interact​ ​within​
​simulated real-life contexts resembling authentic urban and hospitality settings.​

​Research​ ​conducted​ ​by​ ​Turkish​ ​scholars​ ​has​ ​shown​ ​that​ ​the​ ​use​ ​of​ ​interactive​ ​videos​ ​in​
​English​ ​language​ ​instruction​ ​can​ ​significantly​ ​improve​ ​students’​ ​academic​​achievement,​​although​
​no​ ​significant​ ​changes​ ​were​ ​found​ ​in​ ​their​ ​attitudes​ ​toward​ ​English​ ​language​ ​learning​ ​within​ ​the​
​intervention period (Turfanda & Uludağ, 2025).​

​Therefore,​ ​information​ ​technologies​ ​are​ ​very​ ​common​ ​in​ ​pedagogy​ ​and​ ​are​ ​an​ ​important​
​part​​of​​education,​​but​​still​​require​​theoretical​​understanding​​and​​practical​​experiments.​​They​​have​​a​
​number​ ​of​ ​significant​ ​advantages​ ​and​ ​are​ ​able​ ​to​ ​increase​ ​the​ ​effectiveness​ ​of​ ​teaching​ ​various​
​disciplines,​​including​​foreign​​languages.​​This​​is​​manifested,​​among​​other​​things,​​in​​the​​presence​​of​
​a special direction in modern universities (Singer et al., 2004).​

​Applications​​in​​medical​​imaging​​enable​​the​​generation​​of​​three-dimensional​​reconstructions​
​of​​human​​anatomical​​structures​​from​​computed​​tomography​​(CT)​​and​​magnetic​​resonance​​imaging​
​(MRI)​​datasets,​​producing​​detailed​​virtual​​models​​that​​accurately​​represent​​physical​​anatomy​​(Alves​
​et​ ​al.,​ ​2010).​ ​The​ ​visualization​ ​of​ ​such​ ​data​ ​is​ ​supported​ ​by​ ​volume​ ​rendering​ ​techniques,​​which​
​transform​​medical​​image​​datasets​​into​​interactive​​volumetric​​representations​​suitable​​for​​exploration​
​and​ ​analysis​ ​(Drebin​ ​et​ ​al.,​ ​1988;​ ​Levoy,​ ​1988).​ ​Building​ ​on​ ​these​ ​principles,​ ​recent​ ​research​ ​on​
​interactive​​three-dimensional​​anatomy​​atlas​​creation​​demonstrates​​how​​segmented​​medical​​imaging​
​data​​can​​be​​used​​to​​construct​​comprehensive​​digital​​atlases​​that​​incorporate​​both​​normal​​anatomical​
​structures and pathological variations (Pumar-Carreras et al., 2019).​

​The​ ​conducted​ ​analysis​​of​​the​​literature​​showed​​the​​peculiarities​​of​​higher​​education,​​there​
​are​​practically​​no​​examples​​of​​the​​use​​of​​educational​​technologies​​of​​augmented​​and​​virtual​​reality​
​in​ ​teaching​ ​students​ ​foreign​ ​language​ ​professional​ ​vocabulary,​ ​(Maksymchuk​ ​et​ ​al.,​ ​2018).​
​Web-based​ ​visualisation​ ​of​ ​various​ ​technical​ ​objects​ ​using​ ​virtual​ ​reality​ ​technologies​ ​allows​ ​the​
​teacher​​to​​interest​​students​​and​​attract​​their​​attention,​​present​​the​​educational​​material​​more​​clearly,​
​and​ ​students​ ​learn​ ​special​ ​terms​ ​and​ ​phrases​ ​for​ ​professional​ ​communication​ ​more​ ​easily​ ​and​
​quickly.​

​4. Augmented and Virtual Reality in the Educational Process​
​At​ ​the​ ​moment​ ​there​ ​are​ ​many​ ​technical​ ​applications​ ​with​ ​elements​ ​of​ ​augmented​ ​and​

​virtual​ ​reality​ ​in​ ​foreign​ ​language​ ​learning,​ ​which,​ ​although​ ​not​ ​created​ ​for​​teaching​​professional​
​foreign​ ​language​ ​vocabulary,​ ​can​ ​help​ ​in​ ​its​ ​learning.​ ​Such​ ​applications,​ ​however,​ ​have​ ​limited​
​content​​that​​is​​not​​always​​directly​​related​​to​​foreign​​language​​curricula,​​so​​they​​can​​be​​used​​only​​as​
​auxiliary​​material​​when​​learning​​professional​​foreign​​language​​vocabulary,​​(Nychkalo,​​2008).​​Thus,​
​there​ ​is​ ​a​ ​growing​ ​need​ ​to​ ​create​ ​educational​ ​applications​ ​for​ ​foreign​ ​languages​ ​in​ ​the​ ​field​ ​of​
​professional​ ​activities,​ ​which​ ​will​ ​become​ ​part​ ​of​ ​the​ ​teaching​ ​and​ ​learning​ ​complex​ ​for​ ​the​
​discipline​​under​​study,​​intensify​​and​​optimise​​the​​process​​of​​mastering​​the​​professional​​vocabulary​
​of​ ​a​ ​foreign​​language.​​Various​​existing​​applications​​with​​AR​​elements,​​which​​are​​not​​intended​​for​
​teaching​ ​purposes​ ​are​ ​used.​ ​ARki​ ​and​ ​Smart​ ​Reality​ ​applications​ ​were​ ​used​ ​to​ ​teach​ ​students​ ​of​
​construction specialties specialised terminology in a foreign language.​

​Learning​​professional​​foreign​​language​​vocabulary​​takes​​place​​with​​the​​help​​of​​visualisation​
​of​ ​EVs.​ ​Students​ ​are​​interested​​in​​working​​with​​new​​technologies,​​with​​new​​AR​​applications,​​and​
​everyone is maximally involved in the learning process.​
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​Using​ ​this​ ​technology​ ​in​ ​foreign​ ​language​ ​classes​ ​for​​future​​specialists,​​the​​authors​​do​​not​
​fundamentally​​change​​the​​teaching​​methodology,​​but​​simply​​expand​​the​​possibilities​​of​​the​​printed​
​textbook.​ ​Visualisation​ ​of​ ​objects​ ​increases​ ​the​ ​attractiveness​ ​of​ ​the​ ​process​ ​of​​learning​​a​​foreign​
​language​​for​​the​​generation​​that​​has​​been​​accustomed​​to​​the​​constant​​use​​of​​electronic​​devices​​since​
​childhood.​

​The​ ​effectiveness​ ​of​ ​the​ ​process​ ​of​ ​forming​ ​professional​ ​foreign​ ​language​ ​competence​ ​of​
​students​​within​​the​​framework​​of​​the​​innovative​​educational​​platform​​of​​augmented​​reality​​has​​been​
​verified​ ​by​​the​​methods​​of​​questionnaires,​​testing,​​pedagogical​​observation,​​and​​conversation.​​The​
​use​ ​of​ ​foreign​ ​applications​ ​with​ ​elements​ ​of​ ​augmented​ ​reality​ ​enhances​ ​the​ ​efficiency​ ​of​
​knowledge​​assimilation​​by​​students,​​increases​​the​​attractiveness​​of​​the​​learning​​process​​for​​students,​
​visualises​ ​the​ ​presentation​ ​of​ ​educational​ ​material,​ ​expands​ ​the​ ​scope​ ​of​ ​the​ ​traditional​ ​textbook,​
​strengthens​ ​students'​ ​motivation​ ​to​ ​learn​ ​a​ ​professional​ ​foreign​ ​language​ ​and​ ​activates​ ​cognitive​
​activity.​​It​​is​​widely​​recognised​​that​​there​​is​​a​​need​​to​​create​​a​​comprehensive​ ​teaching​​and​​learning​
​complex​ ​for​ ​wider​ ​implementation​ ​of​ ​the​ ​latest​ ​technologies​ ​in​ ​the​ ​educational​ ​foreign​ ​language​
​space,​ ​(Povidaichyk​ ​et​ ​al.,​ ​2021).​ ​Companies​ ​are​ ​mostly​ ​concerned​ ​about​ ​data​ ​privacy​ ​and​
​cybersecurity, especially with the recent amendments to the General Data Protection Regulation.​

​However,​ ​many​ ​researchers​ ​argue​ ​that​ ​augmented​ ​and​ ​virtual​ ​reality​ ​technologies​ ​have​
​strong​ ​long-term​ ​potential,​ ​and​ ​that​ ​their​ ​current​ ​limitations​ ​are​ ​largely​ ​technical​ ​and​ ​likely​ ​to​
​diminish​ ​as​ ​the​ ​technologies​ ​mature​ ​(Bailenson,​ ​2018;​ ​Billinghurst,​ ​Clark,​ ​&​ ​Lee,​ ​2015;​ ​Mayer,​
​2020).​ ​When​ ​considered​ ​together,​ ​these​ ​technologies​ ​positively​ ​influence​ ​learning​ ​by​ ​enabling​
​engagement in immersive, computer-based environments that provide realistic sensory experiences.​

​In​​contrast,​​US​​universities​​have​​been​​pioneers​​in​​the​​use​​of​​augmented​​reality​​(AR)-based​
​educational​ ​games.​ ​A​ ​notable​​example​​is​​the​​Mentira​​project​​developed​​by​​the​​University​​of​​New​
​Mexico,​ ​a​ ​location-based​ ​AR​ ​game​ ​that​ ​immerses​ ​Spanish​ ​students​ ​in​ ​a​ ​detective​ ​story​ ​set​ ​in​
​historic​ ​Albuquerque.​ ​The​ ​game​ ​uses​ ​the​ ​ARIS​ ​platform​ ​to​ ​combine​ ​storytelling​ ​with​ ​language​
​practice.​

​Similarly,​ ​Portuguese​ ​researchers​ ​have​ ​shown​ ​that​ ​virtual​ ​reality​ ​environments​ ​can​
​effectively​ ​replace​ ​traditional​ ​listening​ ​exercises​ ​by​ ​immersing​ ​students​ ​in​ ​authentic​ ​language​
​contexts​ ​(Picard,​ ​1997).​ ​In​​the​​United​​Arab​​Emirates,​​pilot​​projects​​have​​used​​AR/VR​​to​​simulate​
​dangerous​​or​​inaccessible​​environments,​​thereby​​improving​​both​​safety​​and​​engagement​​(Warneken​
​& Tomasello, 2006).​

​In​ ​Romania,​ ​some​ ​programs​ ​allow​ ​students​ ​to​ ​simulate​ ​real-world​ ​scenarios,​ ​such​ ​as​
​booking​ ​a​ ​hotel​ ​or​ ​navigating​ ​a​ ​city,​ ​thereby​​improving​​situational​​vocabulary​​and​​conversational​
​fluency​ ​(Ticau,​ ​2023).​ ​Turkish​ ​research​ ​also​ ​confirms​ ​that​ ​students​ ​who​ ​co-create​ ​AR​ ​content​
​demonstrate higher motivation and enjoyment of the learning process (Turfanda & Uludağ, 2025).​

​Human​ ​immersion​ ​in​ ​a​ ​virtually​ ​formed​ ​space​ ​can​ ​be​ ​achieved​​by​​projecting​​images​​onto​
​liquid​​crystal​​displays​​installed​​in​​a​​special​​helmet​​or​​glasses​​connected​​to​​a​​computer.​​In​​this​​case,​
​the​​feeling​​of​​being​​in​​a​​real​​three-dimensional​​world​​is​​created.​​In​​one​​study​​using​​such​​a​​helmet,​
​patients​​with​​chronic​​post-stroke​​hemiparesis​​could​​see​​their​​hand​​movements​​and​​practise​ ​hitting​​a​
​virtual​ ​target​ ​with​ ​their​ ​index​ ​finger​ ​(Rudenko,​ ​2015).​ ​It​ ​has​ ​been​ ​demonstrated​ ​that​ ​a​ ​patient's​
​inability​ ​to​ ​perform​ ​a​ ​planned​ ​arm​ ​movement​ ​entails​ ​the​ ​formation​ ​of​ ​compensatory​ ​motor​
​synergies  (Vdovych & Palka, 2013).​

​For​ ​example,​​not​​being​​able​​to​​bend​​the​​arm​​at​​the​​shoulders​​enough​​to​​reach​​an​​object,​​a​
​person​​may​​apply​​an​​additional​​withdrawal​​at​​the​​shoulders.​​Augmented​​reality​​technology​​can​​also​
​be​​used​​to​​solve​​organisational​​issues:​​during​​preparation​​for​​a​​lesson,​​a​​teacher​​can​​collect​​links​​to​
​websites,​​online​​exercises​​and​​tests​​in​​the​​form​​of​​QR​​codes​​on​​one​​page​​and​​in​​the​​desired​​order,​
​which​ ​will​ ​allow​ ​him​ ​and​ ​students​ ​to​ ​have​ ​quick​ ​access​ ​to​ ​any​ ​of​​the​​tasks.​​It​​is​​also​​possible​​to​
​supplement​​traditional​​paper​​educational​​materials​​by​​placing​​QR​​codes​​with​​reference​​information​
​or links to additional tasks on them.​
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​One​ ​of​ ​the​ ​key​ ​conditions​​for​​the​​effective​​use​​of​​this​​technology​​in​​teaching​​is​​to​​obtain​
​knowledge​​about​​its​​didactic​​properties​​and​​functions,​​as​​well​​as​​to​​form​​the​​ability​​to​​develop​​tasks​
​based on augmented reality applications and services.​

​Augmented​ ​reality​ ​and​ ​its​ ​place​ ​in​ ​the​ ​structure​ ​of​ ​the​ ​teacher's​ ​information​ ​and​
​communication competence​

​One​ ​of​ ​the​ ​prerequisites​ ​for​ ​the​ ​successful​ ​use​ ​of​ ​ICT​ ​in​ ​the​ ​educational​ ​process​ ​is​ ​the​
​information​ ​and​ ​communication​ ​competence​ ​of​ ​the​ ​teacher​ ​and​ ​the​ ​student.​ ​The​ ​UNESCO​
​recommendations​ ​on​ ​the​ ​formation​ ​of​​ICT​​competence​​of​​teachers​​list​​18​​competencies​​necessary​
​for​​the​​implementation​​of​​information​​and​​communication​​technologies​​in​​the​​educational​​process.​
​These​ ​competencies​ ​are​ ​considered​ ​in​ ​terms​ ​of​​levels​​of​​acquisition,​​development​​and​​creation​​of​
​knowledge in the following aspects:​

​1) understanding the role of ICT in educational policy;​
​2) curriculum and assessment;​
​3) pedagogical practices;​
​4) application of skills in working with digital technologies;​
​5) organisation and management of the educational process;​
​6) professional development of teachers.​
​Let​ ​us​ ​consider​ ​what​ ​place​ ​can​ ​be​ ​given​ ​to​ ​knowledge​ ​and​ ​skills​​in​​the​​use​​of​​augmented​

​reality applications in the structure of competencies proposed by UNESCO.​
​Separately,​​I​​would​​like​​to​​emphasise​​the​​need​​for​​education​​of​​teachers​​and​​students​​in​​the​

​field​ ​of​ ​ethics​ ​and​ ​safety​ ​in​ ​the​ ​use​ ​of​ ​new​ ​technologies.​ ​Augmented​ ​reality​ ​gives​ ​people​ ​new​
​opportunities​ ​to​ ​interact​ ​with​ ​the​ ​world​ ​around​ ​them,​ ​but​ ​it​ ​also​ ​poses​ ​a​ ​certain​ ​risk​ ​to​ ​privacy.​
​Many​​augmented​​reality​​applications​​request​​access​​to​​real-time​​location​​data​​of​​users;​​without​​this​
​information,​​their​​work​​is​​impossible.​​When​​using​​augmented​​reality​​tools,​​mobile​​device​​cameras​
​capture​ ​everything​ ​that​ ​comes​ ​in​ ​their​ ​field​ ​of​ ​vision,​ ​including​ ​objects​ ​that​ ​indicate​ ​the​ ​user’s​
​characteristics​ ​and​ ​skills.​ ​The​ ​applications​ ​cannot​ ​function​ ​without​ ​access​ ​to​ ​this​ ​data,​ ​but​ ​it​ ​is​
​important​ ​to​ ​understand​ ​that​ ​the​ ​owners​ ​of​ ​these​ ​digital​ ​products​ ​can​ ​transfer​ ​the​ ​information​
​received​ ​to​ ​companies​ ​interested​ ​in​ ​the​ ​most​ ​accurate​ ​and​ ​complete​ ​profile​ ​of​ ​their​ ​customers.​
​Awareness​​of​​these​​risks,​​careful​​consideration​​of​​privacy​​issues​​when​​selecting​​augmented​​reality​
​tools​​for​​educational​​integration,​​and​​the​​use​​of​​digital​​products​​developed​​by​​reputable​​companies​
​that​ ​adhere​ ​to​ ​ethical​ ​standards​ ​of​ ​data​ ​protection​ ​can​ ​contribute​ ​to​ ​safer​ ​implementation​ ​of​ ​this​
​technology.It​ ​is​ ​recommended​ ​to​ ​convey​ ​this​ ​information​ ​to​ ​all​ ​participants​ ​in​ ​the​ ​educational​
​process and teach students how to regulate applications' access to personal information.​

​5. Research into the Specifics of Using Artificial Intelligence in Education​
​Cognitive​​control​​is​​a​​putative​​mechanism​​for​​the​​effects​​of​​training.​​The​​anterior​​cingulate​

​cortex​ ​is​ ​a​ ​canonical​ ​correlate​ ​of​ ​cognitive​ ​control​ ​and​ ​is​ ​commonly​ ​referenced​ ​in​ ​functional​
​neuroimaging​ ​studies.​ ​Cognitive​ ​control​ ​is​ ​vulnerable​ ​to​ ​stress​ ​and​ ​positive​ ​bias​ ​due​ ​to​ ​its​
​functional connection with the amygdala (Bass, 2019).​

​Although​​the​​amygdala​​has​​not​​been​​directly​​linked​​to​​intelligence,​​it​​mediates​​responses​​to​
​stress​ ​and​ ​situational​ ​factors​ ​that​ ​are​ ​known​ ​to​ ​impair​ ​thinking.​ ​Mindfulness​ ​techniques​ ​improve​
​cognitive​ ​control​ ​and​ ​mitigate​ ​the​ ​effects​​of​​situational​​stress,​​and​​mindfulness​​interventions​​have​
​been shown to improve thinking (Banerjee, 2019).​

​Thus,​ ​the​ ​anterior​ ​cingulate​ ​cortex​ ​and​ ​amygdala,​ ​which​ ​support​ ​directed​ ​attention​ ​and​
​mediate​ ​stress​ ​responses,​ ​may​ ​indirectly​ ​contribute​ ​to​ ​the​ ​development​ ​and​ ​expression​ ​of​ ​human​
​intelligence.Thinking​ ​is​ ​made​ ​possible​ ​by​ ​the​ ​ability​ ​to​ ​flexibly​ ​adapt​ ​prior​ ​knowledge​ ​and​
​experience to new conditions (Maksymchuk et al., 2018).​

​These​ ​core​ ​skills—adaptive​ ​learning​ ​and​ ​memory—are​ ​core​ ​functions​ ​of​ ​the​ ​medial​
​temporal​ ​lobe.​ ​The​ ​ability​ ​to​ ​compare​ ​current​ ​information​ ​with​ ​past​ ​experience​ ​is​ ​essential​ ​for​
​adaptive​ ​thinking​ ​and​ ​problem​ ​solving​ ​and​ ​may​ ​be​ ​facilitated​​by​​functional​​connectivity​​between​
​the​ ​hippocampus​ ​and​ ​prefrontal​ ​cortex​ ​(Archibald,​ ​2015)..​ ​In​ ​summary,​ ​neural​ ​mechanisms​ ​of​
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​cognitive​​control,​​working​​memory,​​and​​relational​​processing​​that​​support​​human​​intelligence​​have​
​been identified.​

​The​ ​integration​ ​of AI, cognitive​ ​science,​ ​and immersive​ ​media marks​ ​a​ ​new​ ​frontier​ ​in​
​language pedagogy—one that is both promising and urgently needed (Banerjee, 2019).​
​A​ ​large​ ​number​ ​of​ ​artificial​ ​intelligence–based​ ​systems​ ​are​ ​currently​ ​being​ ​implemented​ ​in​
​educational​​programmes​​.​​General​​intelligence​​is​​a​​complex​​cognitive​​ability​​that​​predicts​​real-world​
​outcomes​ ​through​ ​the​ ​neural​ ​structure​ ​of​ ​the​ ​brain.​ ​The​ ​aim​ ​of​ ​this​ ​study​ ​is​ ​to​ ​assess​ ​individual​
​differences​​in​​the​​neural​​and​​cognitive​​underpinnings​​of​​intelligence​​in​​an​​educational​​context.The​
​study​ ​used​ ​correlational​ ​analysis​ ​of​ ​questionnaire​ ​data​ ​from​ ​140​ ​students​ ​to​ ​assess​ ​individual​
​differences​ ​in​ ​the​ ​neural​ ​and​ ​cognitive​ ​underpinnings​ ​of​ ​artificial​ ​intelligence​ ​after​ ​the​
​implementation of a special interdisciplinary educational programme.​

​Randomisation​ ​of​ ​study​ ​participants​ ​was​ ​carried​​out​​according​​to​​gender​​and​​age.​​We​​also​
​aim​​to​​identify​​neural​​correlates​​that​​distinguish​​the​​best​​individuals​​who​​show​​better​​performance​
​after​ ​the​ ​intervention​ ​and​ ​possible​ ​differences​ ​between​ ​intervention​ ​groups.​ ​Intellectual​ ​abilities​
​were​​assessed​​using​​standardised​​tests​​adapted​​for​​computer​​administration​​with​​an​​online​​interface​
​for​ ​data​ ​recording.​ ​Based​ ​on​ ​an​ ​independent​ ​sample,​ ​all​ ​tests​ ​had​ ​high​ ​internal​ ​consistency​
​(Cronbach's​ ​α​ ​>​ ​0.80)​ ​and​ ​were​ ​administered​ ​with​ ​a​ ​time​ ​limit​ ​determined​ ​by​ ​response​ ​time.​
​Therefore,​ ​response​ ​speed​ ​was​ ​not​ ​considered​ ​a​ ​barrier​ ​to​ ​the​ ​assessment​ ​of​ ​intelligence.​ ​Four​
​additional​ ​AI​ ​tests​ ​were​ ​administered​ ​only​ ​after​ ​the​ ​intervention:​ ​the​ ​Letter​ ​Series,​ ​the​ ​Number​
​Series,​ ​the​ ​Matrix​ ​Thinking,​ ​and​ ​the​ ​Shipley​ ​Abstraction.​ ​The​ ​Letter​ ​Series​ ​presents​ ​participants​
​with a series of letters and they are asked to select the missing letter in the sequence.​

​In​​the​​Number​​Sequence​​task,​​participants​​are​​presented​​with​​a​​series​​of​​numbers​​and​​their​
​task​ ​is​ ​to​ ​select​ ​the​ ​missing​ ​number​ ​that​ ​completes​ ​the​ ​sequence.​ ​The​ ​Matrix​ ​Thinking​ ​task​​also​
​examined​​pattern​​completion,​​but​​in​​the​​context​​of​​abstract​​symbols​​presented​​in​​a​​matrix.​​Finally,​
​in​​the​​Shipley​​Abstraction​​task,​​participants​​are​​presented​​with​​a​​series​​of​​letters,​​numbers,​​or​​words​
​and​ ​their​ ​task​ ​is​ ​to​ ​select​ ​the​ ​missing​ ​item​ ​that​ ​completes​ ​the​ ​sequence.​ ​The​ ​tests​ ​were​ ​scored​
​according to standard administration procedures.​

​The augmented reality methodology offers several advantages:​
​1.​​Augmented​​reality​​learning​​promotes​​personalised​​learning,​​which​​is​​considered​​the​​best​

​way​ ​to​ ​achieve​ ​the​ ​best​ ​results​ ​for​ ​each​ ​student.​ ​Augmented​ ​reality​ ​technology​ ​enhances​ ​the​
​effectiveness​ ​of​ ​individualised​ ​learning​ ​experiences,​ ​allowing​ ​students​ ​to​ ​adapt​ ​their​ ​learning​ ​to​
​their​​individual​​schedule​​based​​on​​their​​preferences.​​Using​​augmented​​reality​​devices,​​each​​student​
​can access classes both on and off campus.​

​2.​​Augmented​​reality​​helps​​both​​teachers​​and​​students​​to​​acquire​​knowledge​​more​​effectively​
​by visualising contextual information when needed.​

​3.​ ​Interpersonal​​interaction​​is​​significantly​​improved,​​as​​participants​​in​​the​​learning​​process​
​get the opportunity to comment on the current topic.​

​4.​ ​Monitoring​ ​is​ ​always​ ​possible,​ ​and​ ​the​ ​role​ ​of​ ​teachers​ ​is​ ​not​ ​minimised.​ ​The​ ​teacher​
​remains​ ​responsible​ ​for​ ​making​ ​decisions,​ ​and​ ​digital​ ​projections​ ​of​ ​relevant​ ​information​ ​on​ ​the​
​subject​​optimise​​the​​learning​​process​​and​​increase​​its​​attractiveness​​for​​students.​​Using​​augmented​
​reality​ ​tools,​ ​students​ ​are​ ​involved​ ​in​ ​the​ ​learning​ ​process​ ​in​ ​a​ ​completely​ ​new​ ​way.​ ​They​ ​can​
​organise​ ​virtual​ ​excursions,​ ​visit​ ​historical​ ​sites,​ ​conduct​ ​experiments​ ​and​ ​test​ ​a​ ​wide​ ​range​ ​of​
​technical​ ​and​ ​other​ ​devices.​ ​Augmented​ ​reality​ ​technologies​​add​​game​​elements​​to​​the​​previously​
​classic​ ​educational​ ​model,​ ​raising​ ​the​ ​learning​ ​process​ ​to​ ​a​ ​higher​ ​and​ ​more​ ​interesting​ ​level​ ​for​
​students​​(Dunleavy,​​Dede,​​&​​Mitchell,​​2009).​​At​​the​​same​​time,​​learning​​is​​becoming​​inclusive,​​and​
​AR​​gadgets​​will​​become​​more​​accessible​​over​​the​​next​​3-5​​years,​​which​​will​​make​​them​​accessible​
​to almost everyone.​

​The​​study​​confirms​​that​​students​​who​​use​​AR​​applications​​to​​learn​​English​​have​​a​​high​​level​
​of​​success,​​demonstrate​​a​​positive​​attitude​​towards​​this​​technology​​and​​invest​​significant​​effort​​in​​its​
​implementation.​​In​​addition,​​the​​study​​found​​that​​students​​who​​used​​AR​​applications​​intend​​to​​use​
​them​​in​​the​​future,​​are​​satisfied​​with​​their​​implementation​​and​​are​​not​​worried​​about​​their​​use.​​This​
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​situation​ ​can​ ​be​ ​explained​ ​by​ ​the​ ​fact​ ​that​ ​AR​ ​applications​ ​attract​ ​students’​ ​attention,​ ​offer​ ​an​
​effective​ ​learning​ ​environment​ ​and​ ​increase​ ​their​ ​motivation​ ​to​ ​learn​ ​the​ ​topics.​ ​In​ ​addition,​ ​the​
​main​ ​reason​ ​for​ ​the​ ​positive​ ​attitude​ ​of​ ​students​ ​may​ ​be​ ​that​ ​they​ ​experience​ ​a​ ​learning​ ​style​
​different​​from​​the​​traditional​​one​​and​​interact​​with​​the​​educational​​content.​​Augmented​​reality​​may​
​have​ ​some​ ​disadvantages,​ ​including​ ​some​ ​social​ ​isolation.​ ​However,​ ​this​ ​technology​ ​offers​​many​
​attractive​ ​features:​ ​there​ ​is​ ​no​ ​reason​ ​no​​t​ ​to​ ​gradually​ ​involve​ ​and​ ​test​ ​students​ ​using​ ​AR​ ​in​
​secondary​​and​​higher​​education.​​This​​process​​will​​be​​sequential​​and​​non-trivial​​in​​some​​cases,​​but​​it​
​will​ ​bring​ ​incredible​ ​benefits​ ​to​ ​the​ ​education​ ​system​ ​in​ ​the​ ​long​ ​run.​ ​The​ ​education​ ​system​​still​
​relies​ ​mainly​ ​on​ ​the​ ​“teacher-student”​ ​approach.​ ​However,​ ​it​ ​is​ ​time​ ​to​ ​adopt​ ​new​ ​models​ ​of​
​learning, where augmented reality can play a significant role in improving the quality of education.​

​Educational implications: implementation strategies​
​AR​ ​as​ ​a​ ​cognitive​ ​trainer:​ ​using​ ​AR​ ​to​ ​develop​ ​executive​ ​functions​ ​such​ ​as​ ​planning,​

​inhibition,and  flexibility.​
​Individualisation​ ​of​ ​learning:​ ​adapting​ ​content​ ​to​ ​the​ ​learner’s​ ​neuroprofile​ ​(e.g.,​ ​visual,​

​kinaesthetic).​
​Emotional learning: creating AR scenarios with emotional immersion to enhance motivation.​
​AR​ ​is​ ​not​ ​just​ ​a​ ​technology,​ ​but​ ​a​ ​neurocognitive​ ​environment​ ​that​ ​activates​ ​key​ ​brain​

​mechanisms​​responsible​​for​​effective​​learning.​​Its​​use​​should​​be​​based​​on​​neuroscientific​​principles,​
​allowing​ ​not​ ​only​ ​to​ ​improve​ ​academic​ ​performance,​ ​but​ ​also​ ​to​ ​form​ ​flexible​ ​and​ ​adaptive​
​thinking.​ ​As​ ​a​ ​result,​ ​92%​ ​of​ ​students​ ​reported​ ​perceived​ ​improvements​ ​in​ ​their​ ​learning​
​effectiveness​ ​following​ ​the​ ​intervention,​ ​and​ ​78%​ ​achieved​ ​high​ ​scores​ ​on​ ​visuospatial​ ​skills.In​
​73%​ ​of​ ​participants,​ ​increased​ ​structural​ ​or​ ​functional​ ​indicators​ ​were​ ​observed​ ​in​ ​the​ ​insular,​
​frontal,​​and​​middle​​cortical​​regions.​​The​​test​​results​​indicated​​an​​average​​level​​of​​intelligence​​in​​this​
​sample,​​and​​therefore​​the​​individual​​differences​​we​​found​​reflect​​the​​natural​​variability​​found​​in​​the​
​normal​ ​population.​ ​The​ ​volumes​ ​of​ ​several​ ​brain​ ​regions​ ​predicted​ ​a​ ​subgroup​ ​with​ ​higher​
​intelligence​​before​​the​​intervention​​and​​identified​​individuals​​with​​high​​response​​to​​the​​intervention,​
​including​​areas​​involved​​in​​cognitive​​control,​​working​​memory,​​and​​relational​​processing.​​The​​fact​
​that​ ​the​ ​magnitude​ ​of​ ​the​​differences​​between​​the​​intervention​​groups​​was​​beyond​​the​​observed​​is​
​consistent​ ​with​ ​the​ ​mixed​ ​findings​ ​common​ ​in​ ​the​ ​cognitive​ ​training​ ​and​ ​intervention​ ​literature.​
​Cognitive​ ​control​ ​directly​ ​alters​ ​working​ ​memory​ ​function​ ​and​ ​mediates​ ​the​ ​effect​ ​of​ ​working​
​memory​​capacity​​on​​intelligence​​test​​scores.​​The​​areas​​of​​the​​prefrontal-parietal​​network​​that​​have​
​been​​identified​​as​​important​​predictors​​of​​performance—the​​medial​​frontal​​cingulate​​cortex,​​insular​
​cortex,​ ​and​ ​anterior​ ​cingulate​ ​cortex—are​ ​not​ ​specific​ ​to​ ​IQ​ ​and​ ​reasoning​ ​functions​ ​and​ ​are​
​involved​ ​in​​a​​broader​​working​​memory​​network​​that​​includes​​the​​cerebellum​​and​​caudate​​nucleus.​
​Furthermore,​ ​due​ ​to​ ​the​ ​content​ ​of​ ​the​ ​test​ ​in​ ​this​ ​study,​ ​most​ ​of​ ​the​ ​assessments​ ​relied​ ​on​
​visuospatial​ ​cognitive​ ​abilities,​ ​which​ ​accounted​ ​for​ ​most​ ​of​ ​the​ ​variance​ ​explained​ ​in​ ​the​ ​latent​
​performance​​groups.​​Visuospatial​​cognitive​​abilities​​correlate​​with​​the​​structure​​and​​function​​of​​the​
​parahippocampus,​ ​which​ ​integrates​ ​information​ ​and​ ​facilitates​ ​contextual​ ​judgement.​ ​Relational​
​processes,​​along​​with​​working​​memory,​​are​​integral​​to​​human​ ​intelligence.​​The​​results​​of​​the​​study​
​indicate​​that​​information​​and​​communication​​technologies​​are​​an​​important​​factor​​in​​the​​educational​
​process in modern life.​

​6. Conclusions​
​The​​use​​of​​virtual​​reality​​simulation​​tools​​has​​a​​number​​of​​advantages​​related​​to​​the​​ability​​to​

​accelerate​ ​the​ ​process​ ​of​ ​developing​ ​professional​ ​skills​ ​without​ ​the​ ​use​ ​of​ ​real​ ​equipment​ ​for​
​training​​purposes.​​The​​effect​​is​​also​​compounded​​by​​the​​use​​of​​virtual​​reality​​goggles​​in​​conjunction​
​with​ ​the​ ​physical​ ​controls​ ​of​ ​a​ ​real​ ​simulation.​ ​However,​ ​the​ ​use​ ​of​ ​virtual​ ​reality​ ​goggles​ ​is​
​appropriate​​to​​the​​extent​​that​​they​​provide​​an​​approximation​​to​​the​​actual​​occupational​​environment.​
​Excessive​ ​immersion​ ​in​ ​a​ ​virtual​ ​reality​ ​environment​ ​can​ ​lead​ ​to​ ​motor​ ​discoordination​ ​and​
​instability​​within​​an​​established​​neural​​network.​​Virtual​​reality​​is​​the​​next​​stage​​in​​the​​development​
​of​​digital​​technologies​​in​​education,​​which​​opens​​new​​perspectives,​​but​​at​​the​​same​​time​​poses​​new​

​128​



​N. Bidyuk, M. Soter, L. Lipshyts, D. Kuiavets, M. Antoniuk, K. Rybakova, & B. Maksymchuk -​​Features​​of the Use of​
​Augmented Reality Technologies in Foreign Language Teaching in the Context of English Language Instruction​

​challenges​ ​for​ ​designers​ ​and​ ​teachers​ ​to​ ​use​ ​such​ ​a​ ​pedagogical​ ​design​​that​​will​​contribute​​to​​the​
​formation​ ​of​ ​sustainable​ ​neuropatterns​ ​of​​professional​​excellence,​​as​​well​​as​​preserving​​the​​health​
​of students and further ensuring their effective professional activity.​

​The​ ​main​ ​requirements​ ​for​ ​virtual​ ​reality,​ ​which​ ​best​ ​contributes​ ​to​ ​the​ ​formation​ ​of​
​professional competencies and skills, are the following.​

​1.​​Virtual​​reality​​should​​be​​a​​simulation​​environment​​that​​maximally​​corresponds​​to​​the​​real​
​physical processes of professional activity.​

​2.​​Virtual​​reality​​should​​contain​​the​​possibility​​of​​parametric​​evaluation​​of​​the​​manifestation​
​of​​professional​​skills​​(time,​​character​​of​​movement,​​number​​of​​errors);​​such​​virtual​​reality​​acquires​
​the features of a training simulation environment.​

​3.​ ​When​ ​using​ ​virtual​ ​reality,​ ​it​ ​is​ ​necessary​ ​to​ ​eliminate​ ​all​​distracting​​factors​​that​​attract​
​perceptual​​zones​​or​​activate​​other​​brain​​areas​​as​​much​​as​​possible,​​otherwise,​​during​​the​​formation​
​of​ ​skills,​ ​along​ ​with​ ​the​ ​necessary​ ​pattern​ ​of​ ​brain​ ​activity,​ ​there​ ​will​ ​be​ ​extraneous​ ​activation​
​moments,​ ​which​ ​may​ ​subsequently​ ​lead​ ​to​ ​instability​ ​of​ ​the​ ​neural​ ​network​ ​of​ ​the​​pattern​​of​​this​
​professional skill.​

​4.​ ​If​ ​possible,​ ​the​ ​simulation​ ​environment​ ​should​ ​contain​ ​physical​ ​sensations​ ​of​ ​motion,​
​actions that bring virtual reality closer to real physical sensations.​

​5.​​Working​​within​​a​​virtual​​reality​​simulation​​of​​professional​​activities,​​requires​​a​​significant​
​time​ ​investment​ ​during​ ​immersive​ ​training.​ ​If​ ​the​ ​physiological​ ​norms​ ​of​ ​load​ ​are​ ​observed,​​it​​is​
​necessary​​for​​the​​student​​to​​stay​​in​​the​​virtual​​environment​​for​​a​​long​​time​​with​​a​​stable​​periodicity​
​to​ ​ensure​ ​the​ ​formation​ ​of​ ​a​ ​sample​ ​of​ ​professional​ ​skills,​ ​its​ ​consolidation​ ​with​ ​the​ ​subsequent​
​possibility of use in real conditions.​

​References​
​AlAli,​​R.,​​Wardat,​​Y.,​​Aboud,​​Y.​​Z.,​​&​​Alhayek,​​K.​​A.​​(2025).​​The​​effectiveness​​of​​using​​augmented​

​reality​ ​technology​ ​in​ ​science​ ​education​ ​to​ ​enhance​ ​creative​ ​thinking​ ​skills​ ​among​ ​gifted​
​eighth‑grade​​students​​.​​Eurasia​​Journal​​of​​Mathematics,​​Science​​and​​Technology​​Education,​
​21​​(6), Article em2644.​​https://doi.org/10.29333/ejmste/16416​

​Alves,​ ​T.​ ​V.,​ ​Walter,​ ​M.,​ ​&​ ​Tavares,​ ​J.​ ​M.​ ​R.​ ​S.​ ​(2010).​ ​InVesalius:​ ​An​ ​interactive​ ​rendering​
​framework​​for​​health​​care​​support.​​Computer​​Methods​​and​​Programs​​in​​Biomedicine,​​98(1),​
​23–33.​​https://doi.org/10.1016/j.cmpb.2009.09.002​

​Ansari, D., De Smedt, B., & Grabner, R. H. (2012). Neuroeducation—A critical overview of an​
​emerging field.​​Neuroethics, 5​​(2), 105–117.​​https://doi.org/10.1007/s12152-011-9119-3​

​Archibald, J. (2015, May). Don’t remember Alabama’s racist textbooks? You’re probably white.​
​AL.com​​.​​https://www.al.com/opinion/2015/05/dont_remember_alabamas_racist.html​

​Bailenson, J. N. (2018).​​Experience on demand: What​​virtual reality is, how it works, and what it​
​can do​​. W. W. Norton & Company​

​Banerjee, R. (2019). W.C. Handy’s​​Memphis Blues​​: The​​song of 1912.​​BBC News​​.​
​https://www.bbc.com/news/magazine-20769518​

​Bass, J. (2019). Why is being a “girl drummer” still a noteworthy thing?​​Daily Memphian​​.​
​https://dailymemphian.com/article/5506/Why-is-being-a-girl-drummer-still-a-noteworthy-thi​
​ng​

​Billinghurst, M., Clark, A., & Lee, G. (2015). A survey of augmented reality.​​Foundations and​
​Trends in Human–Computer Interaction, 8​​(2–3), 73–272.​
​https://doi.org/10.1561/1100000049​

​Bongard, J., Zykov, V., & Lipson, H. (2006). Resilient machines through continuous self-modeling.​
​Science, 314​​(5802), 1118–1121.​​https://doi.org/10.1126/science.1133687​

​Bruer, J. T. (1997). Education and the brain: A bridge too far.​​Educational Researcher, 26​​(8), 4–16.​
​https://lextutor.ca/rt/bruer_97_bridge-too-far.pdf​

​Drebin,​ ​R.​ ​A.,​ ​Carpenter,​ ​L.,​ ​&​ ​Hanrahan,​ ​P.​ ​(1988).​ ​Volume​ ​rendering.​ ​Computer​ ​Graphics​
​(SIGGRAPH ’88 Proceedings), 22(4), 65–74.​​https://doi.org/10.1145/378456.378484​

​129​

https://doi.org/10.29333/ejmste/16416
https://doi.org/10.1016/j.cmpb.2009.09.002
https://doi.org/10.1007/s12152-011-9119-3
https://www.al.com/opinion/2015/05/dont_remember_alabamas_racist.html
https://www.bbc.com/news/magazine-20769518
https://www.bbc.com/news/magazine-20769518
https://dailymemphian.com/article/5506/Why-is-being-a-girl-drummer-still-a-noteworthy-thing
https://dailymemphian.com/article/5506/Why-is-being-a-girl-drummer-still-a-noteworthy-thing
https://dailymemphian.com/article/5506/Why-is-being-a-girl-drummer-still-a-noteworthy-thing
https://doi.org/10.1561/1100000049
https://doi.org/10.1561/1100000049
https://doi.org/10.1126/science.1133687
https://lextutor.ca/rt/bruer_97_bridge-too-far.pdf
https://lextutor.ca/rt/bruer_97_bridge-too-far.pdf
https://doi.org/10.1145/378456.378484


​BRAIN. Broad Research in​ ​March 2026​
​Artificial Intelligence and Neuroscience​ ​Volume 17, Issue 1​

​Dunleavy, M., Dede, C., & Mitchell, R. (2009). Affordances and limitations of immersive​
​participatory augmented reality simulations for teaching and learning.​​Journal of Science​
​Education and Technology, 18​​, 7–22.​​https://doi.org/10.1007/s10956-008-9119-1​

​Huang, H. M., Rauch, U., & Liaw, S. S. (2010). Investigating learners’ attitudes toward virtual​
​reality learning environments: Based on a constructivist approach.​​Computers & Education,​
​55​​(3), 1171–1182.​​https://www.learntechlib.org/p/66875/​

​Levoy,​ ​M.​ ​(1988).​ ​Display​ ​of​ ​surfaces​ ​from​ ​volume​ ​data.​ ​IEEE​ ​Computer​ ​Graphics​ ​and​
​Applications, 8(3), 29–37.​​https://doi.org/10.1109/38.511​

​Maksymchuk,​ ​I.,​ ​Maksymchuk,​ ​B.,​ ​Frytsiuk,​ ​V.,​ ​Matviichuk,​ ​T.,​ ​Demchenko,​ ​I.,​ ​Babii,​ ​I.,​ ​&​
​Savchuk,​​I.​​(2018).​​Developing​​pedagogical​​mastery​​of​​future​​physical​​education​​teachers​​in​
​higher​ ​education​ ​institutions.​ ​Journal​ ​of​ ​Physical​ ​Education​ ​and​ ​Sport,​ ​18​​(2),​ ​810–815.​
​http://efsupit.ro/images/stories/iunie2018/Art%20119.pdf​

​Mayer,​ ​R.​ ​E.​ ​(2020).​ ​Multimedia​ ​learning​ ​(3rd​ ​ed.).​ ​Cambridge​ ​University​ ​Press.​
​https://doi.org/10.1017/9781316941355​

​Meltzoff,​​A.​​N.,​​Kuhl,​​P.​​K.,​​Movellan,​​J.,​​&​​Sejnowski,​​T.​​J.​​(2009).​​Foundations​​for​​a​​new​​science​
​of learning.​​Science, 325​​(5938), 284–288.​​https://doi.org/10.1126/science.1175626​

​Mora,​ ​F.​ ​(2013).​ ​Neuroeducación​​.​ ​Alianza​ ​Editorial.​
​https://dialnet.unirioja.es/servlet/libro?codigo=591661​

​Nychkalo,​ ​N.​ ​H.​ ​(2008).​ ​Transformatsiia​ ​profesiino-tekhnichnoi​ ​osvity​ ​Ukrainy​ ​[Transforming​
​vocational​ ​education​ ​in​ ​Ukraine].​ ​Pedahohichna​ ​Dumka.​
​https://core.ac.uk/download/pdf/159616071.pdf​

​Olmos,​​E.,​​Cavalcanti,​​J.​​F.,​​Soler,​​J.​​L.,​​Contero,​​M.,​​&​​Alcañiz,​​M.​​(2018).​​Mobile​​virtual​​reality:​
​A​ ​promising​ ​technology​ ​to​ ​change​ ​the​ ​way​ ​we​ ​learn​ ​and​ ​teach.​ ​In​ ​S.​ ​Yu,​ ​M.​ ​Ally,​ ​&​ ​A.​
​Tsinakos​​(Eds.),​​Mobile​​and​​ubiquitous​​learning:​​Perspectives​​on​​rethinking​​and​​reforming​
​education​​(pp. 95–106). Springer.​​https://doi.org/10.1007/978-981-10-6144-8_6​

​Picard,​ ​R.​ ​W.​ ​(1997).​ ​Affective​ ​computing​​.​ ​MIT​ ​Press.​
​https://direct.mit.edu/books/monograph/4296/affective-computing​

​Povidaichyk,​ ​O.,​ ​Pedorenko,​ ​V.,​ ​Popova,​ ​A.,​ ​Turgenieva,​ ​A.,​ ​Rybinska,​ ​Y.,​ ​&​ ​Demchenko,​ ​I.​
​(2021).​ ​Research​ ​paradigm​ ​as​ ​a​ ​value​ ​guideline​ ​for​ ​professional​ ​training​ ​of​ ​future​ ​social​
​workers.​ ​Revista​ ​Românească​ ​pentru​ ​Educație​ ​Multidimensională​ ​(Romanian​ ​Journal​ ​for​
​Multidimensional Education), 13​​(3), 530–547.​​https://doi.org/10.18662/rrem/13.3/465​

​Pumar-Carreras,​ ​N.,​ ​Luque,​ ​C.,​ ​Halle,​ ​M.,​ ​Diao,​ ​B.,​ ​Diop,​ ​C.​ ​T.,​ ​&​ ​Ruiz-Alzola,​ ​J.​ ​(2019).​
​Affordable​ ​custom​ ​three-dimensional​ ​anatomy​ ​atlases.​ ​In​ ​Proceedings​ ​of​ ​the​ ​2019​ ​IEEE​
​Global​ ​Humanitarian​ ​Technology​ ​Conference​ ​(GHTC).​ ​IEEE.​
​https://doi.org/10.1109/GHTC46095.2019.9033044​

​Rudenko,​ ​L.​ ​A.​ ​(2015).​ ​Formuvannia​ ​komunikatyvnoi​ ​kultury​ ​maibutnikh​ ​fakhivtsiv​ ​sfery​
​obsluhovuvannia​ ​u​ ​profesiino-tekhnichnykh​ ​navchalnykh​ ​zakladakh​ ​[Establishing​ ​a​
​communicative​ ​culture​ ​among​ ​future​ ​service​ ​sector​ ​professionals​ ​in​ ​vocational​ ​schools].​
​Pyramida.​
​https://lib.iitta.gov.ua/id/eprint/10077/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3​
​%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%A0%D1%83%D0%B4%D0%B5%​
​D0%BD%D0%BA%D0%BE_%D0%9B_%D0%B2%D0%B5%D1%80%D1%81%D1%82_​
​.pdf​

​Singer,​​T.,​​Seymour,​​B.,​​O’Doherty,​​J.,​​Kaube,​​H.,​​Dolan,​​R.​​J.,​​&​​Frith,​​C.​​D.​​(2004).​​Empathy​​for​
​pain​ ​involves​ ​the​ ​affective​ ​but​ ​not​ ​sensory​ ​components​ ​of​ ​pain.​ ​Science,​ ​303​​(5661),​
​1157–1162.​​https://doi.org/10.1126/science.1093535​

​Ticau,​​I.​​R.​​(2023).​​Implications​​of​​virtual​​reality​​in​​developing​​tourism​​–​​The​​case​​of​​Transylvania,​
​Romania​​.​ ​Cactus​ ​–​ ​Journal​ ​of​ ​Tourism​ ​for​ ​Research,​ ​Education,​ ​Culture​ ​and​ ​Soul​​,​ ​5​​(2),​
​66–74.​​https://doi.org/10.24818/CTS/5/2023/2.05​

​130​

https://doi.org/10.1007/s10956-008-9119-1
https://www.learntechlib.org/p/66875/
https://doi.org/10.1109/38.511
http://efsupit.ro/images/stories/iunie2018/Art%20119.pdf
http://efsupit.ro/images/stories/iunie2018/Art%20119.pdf
https://doi.org/10.1017/9781316941355
https://doi.org/10.1017/9781316941355
https://doi.org/10.1126/science.1175626
https://dialnet.unirioja.es/servlet/libro?codigo=591661
https://dialnet.unirioja.es/servlet/libro?codigo=591661
https://core.ac.uk/download/pdf/159616071.pdf
https://core.ac.uk/download/pdf/159616071.pdf
https://doi.org/10.1007/978-981-10-6144-8_6
https://direct.mit.edu/books/monograph/4296/affective-computing
https://direct.mit.edu/books/monograph/4296/affective-computing
https://doi.org/10.18662/rrem/13.3/465
https://doi.org/10.1109/GHTC46095.2019.9033044
https://lib.iitta.gov.ua/id/eprint/10077/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%A0%D1%83%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE_%D0%9B_%D0%B2%D0%B5%D1%80%D1%81%D1%82_.pdf
https://lib.iitta.gov.ua/id/eprint/10077/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%A0%D1%83%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE_%D0%9B_%D0%B2%D0%B5%D1%80%D1%81%D1%82_.pdf
https://lib.iitta.gov.ua/id/eprint/10077/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%A0%D1%83%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE_%D0%9B_%D0%B2%D0%B5%D1%80%D1%81%D1%82_.pdf
https://lib.iitta.gov.ua/id/eprint/10077/1/%D0%9C%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D1%96%D1%8F_%D0%A0%D1%83%D0%B4%D0%B5%D0%BD%D0%BA%D0%BE_%D0%9B_%D0%B2%D0%B5%D1%80%D1%81%D1%82_.pdf
https://doi.org/10.1126/science.1093535
https://doi.org/10.24818/CTS/5/2023/2.05


​N. Bidyuk, M. Soter, L. Lipshyts, D. Kuiavets, M. Antoniuk, K. Rybakova, & B. Maksymchuk -​​Features​​of the Use of​
​Augmented Reality Technologies in Foreign Language Teaching in the Context of English Language Instruction​

​Turfanda,​​H.,​​&​​Uludağ,​​O.​​(2025).​​The​​impact​​of​​interactive​​videos​​on​​English​​language​​learning:​
​Achievement​ ​and​ ​attitudinal​ ​outcomes​ ​in​ ​Turkish​ ​fifth‑grade​ ​classrooms.​ ​Journal​ ​of​
​Theoretical Educational Sciences, 18(​​3), 565–583.​​https://doi.org/10.30831/akukeg.1631992​

​Vdovych,​​S.​​M.,​​&​​Palka,​​O.​​V.​​(2013).​​Suchasni​​osvitni​​tekhnolohii​​movnoi​​pidhotovky​​maibutnikh​
​fakhivtsiv​ ​sfery​ ​obsluhovuvannia​ ​[Cutting-edge​ ​language​ ​training​ ​for​ ​service-sector​
​specialists​ ​using​ ​the​ ​latest​ ​technologies].​ ​Pedahohychna​ ​Dumka.​
​https://lib.iitta.gov.ua/4599/1/Vdovych_Palka_2013.pdf​

​Warneken,​​F.,​​&​​Tomasello,​​M.​​(2006).​​Altruistic​​helping​​in​​human​​infants​​and​​young​​chimpanzees.​
​Science, 311​​(5765), 1301–1303.​​https://doi.org/10.1126/science.1121448​

​131​

https://doi.org/10.30831/akukeg.1631992
https://lib.iitta.gov.ua/4599/1/Vdovych_Palka_2013.pdf
https://lib.iitta.gov.ua/4599/1/Vdovych_Palka_2013.pdf
https://doi.org/10.1126/science.1121448

