KA3AKCTAH PECITYBJIMKACEHI FBIJIBIM XXoHE XOFYAPBI BIJTIM MHUHHCTPIIITT
MHUHHUCTEPCTBO HAYKH U BBICIIIEI'O OEPA3OBAHHSA PECITYBJIMKH KA3SAXCTAH
MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE REPUBLIC OF KAZAKHSTAN

& ESIL

W UNIVERSITY
p—

«KACAHIOBbI MHTEJIIEKT, UHKJIIOSUBTIUIIK XKOHE AKAJEMUMAJIBIK AOAJIOBIK:
WUHHOBAILIYMA MEH BUIIM BEPY KYHOBIJIBIKTAPBIH TEHECTIPY»
XaJlblKapaJblK 61J11M 6epy XXoHe a[jicTeMeJIiK KOHGepeHIIUSIChIHbIH

MATEPUAJIOAPHI
05.01.2026-19.01.2026 XK.

MATEPHAJIbI
MeXOyHapoaHOM y4ebHO-MeTOAMUECKOM KOHbEepEeHIIUN
«ACKYCCTBEHHBIN UHTEJIJIEKT, MHKJTIO3USI U AKAIITEMUHUYECKAS YECTHOCTb:
BAJIAHC UHHOBALIWH Y OBPA3OBATEJIbHBIX IITEHHOCTEH»
05.01.2026-19.01.2026 rT.

MATERIALS
of the International Educational and Methodological Conference
«ARTIFICIAL INTELLIGENCE, INCLUSION, AND ACADEMIC INTEGRITY:
BALANCE OF INNOVATION AND EDUCATIONAL VALUES»
05.01.2026-19.01.2026 yy.




KA3AKCTAH PECITIYBJIMKACHI I'bUIBIM )KOHE )KOI'APbBI B1IJIIM MUHUCTPJIT'T
MHUHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHUS PECITYBJIIMKU KA3ZAXCTAH
MINISTRY OF SCIENCE AND HIGHER EDUCATION OF THE REPUBLIC OF KAZAKHSTAN

ESIL

UNIVERSITY

«KACAH/IbI MHTEJIJIEKT, MHKJJIIO3SUBTLIIK )KOHE
AKAJTEMUSIBIK AJJAJIABIK: UTHHOBAILIUSI MEH BLJIIM BEPY
KYHABIJIBIKTAPBIH TEHECTIPY »

XaJbIKapaIbIK O1TiM Oepy KoHe dJicTeMeNTiK KOHGEePEeHIIUSIChIHBIH
MATEPHAJIJIAPBI
05.01.2026-19.01.2026 xx.

MATEPHAJIBI
MexayHapoaHoO yueOHO-MeTOAMYEeCKON KOHPepeHIInU
«MCKYCCTBEHHBIV MHTEJJIEKT, HHKJIIO3USI 1 AKAJJEMHUYECKAS
YECTHOCTb: BAJIAHC MTHHOBAIIMI 1 OBPA3OBATEJIBHBIX
IIEHHOCTEW»
05.01.2026-19.01.2026 rr.

MATERIALS
of the International Educational and Methodological Conference
«ARTIFICIAL INTELLIGENCE, INCLUSION, AND ACADEMIC
INTEGRITY: BALANCE OF INNOVATION AND EDUCATIONAL
VALUES»
05.01.2026-19.01.2026 yy.

Acrana / Astana — 2026



V]IK 376:004.8
BBK 74.3:32.813
K33

CocTaB peIaKIHOHHON KOJIETHH:

IIpencenarenan — Tay6aeB A.A., pexTop, 1.3.H., mpodeccop;
3amecturean npeacenarenas — Makeimm C.b., [lepBolit npopexTop — npopekrop no AB, a.3.H.,
npodeccop

YneHnsbl peIaKIIHOHHON KOJIJIETHH:

lyiitenon I'.7K. — k.1.H., accorr. ipodeccop, mpopekrop mo Cull;

MyxamemkanoBa A.A. — PhD, accou. mpodeccop, nexan ®ITH;

bypranosa P.U. — K.I1.H., OIIEHT, Y YEHBIN CEKpeTaph;

Myxusiguna A.¥Y. — PhD, 3aBenyromuit kadenpoit « iHpopMannoHHbIE CUCTEMBI U TEXHOJIOTUN |
CaapixoB 7K. A.—PhD, accorr. mpodeccop, 3apemyromiuii kadeapoit « ConpanpHas padoTa U TYPU3MY ;
Kanuer A.K. — x.3.H., JIOIICHT, 3aBeayronuil kadgeapoii «IIpaBoy;

FOnucos E.A. — PhD, 3aBenyrommii kadenpoit « ConnanbHO-ryMaHUTapHbIE TUCITUTLTHHBDY
Kaamaran6erosa /I.b. — PhD, u.o. nornienTa kapeapsr «IIpaBoy;

AbaubexoBa JI.M., — maructp, cT. mpenojaBatens kadenpsl «HpopMannoOHHBIE CUCTEMBI U
TEXHOIIOTHUHY;

XoxaynoBa B.T. — npenogaBarens kadeaps « ConnanbHO-TyMaHUTAPHBIE TUCITUITIIHHE .

HckyccTBEeHHBIN HHTELIEKT, HHKIIIO3HS U aKaJleMHYecKasi YeCTHOCTh: 0ajlaHC HHHOBAIUI 1
o0pa3oBaTeIbHBIX HeHHOCcTel // MexayHapoaHas y4eOHO-MeToauuecKas KOH(PEPEeHIHs. —
Acrana: UIII Esil University, 2026. — 117 c.

ISBN 978-601-82455-8-9

COOpHUK TpyIOB MEKAYHApOOHOH yueOHO-MeTonuueckoi koHdepeHuun «MckyccTBeHHbIM
MHTEJUIeKT, MHK/IIO3Msl U aKaJeMU4Yeckas YeCTHOCTh: OaJlaHC MHHOBALM U 00pa30BaTEbHBIX LIEHHOCTEI
BKJIIOYAeT paboThbl, OXBATIBAIOLIME BOMPOCH! BBICIIEr0 0Opa3oBaHMsi B COBPEMEHHOM MHpPE B KOHTEKCTE
MHTErpalul HCKYCCTBEHHOTO MHTEIUIEKTA, Pa3BUTHUSl MHKIIO3MBHOW Cpelbl M COOJIOJACHHMS MPUHLMIIOB
aKaJieMM4YecKoil 4ecTHOcTH. B  pamkax KOH(QepeHLMH paccMaTpUBAINCh AaKTyalbHbIe MMOAXOIbl K
MCIIONBb30BAHUIO MEPEIOBbIX 00pa30BaTE/IbHBIX TEXHOJIOIHMH, MPOBOAMICS aHAIM3 MX BIMSHUS B Hayke W
00pa3oBaTenbHOM e TebHOCTH, a TaKkKe 00CyKaanuch d(pPeKTUBHbIC CTpaTervy, HalPaBIeHHbIe HA TTOUCK
OajaHca MeXay HMHHOBALMSAMHU M COXpaHEHHEM (yHIAMEHTAIbHBIX O00pa3oBaTeNbHBIX LEHHOCTEH B
COBPEMEHHOM O0LIECTBE.

Matepuaibl, BKIIOUYSHHbIC B COOPHUK, NPEICTABISIOT LICHHbIM UCCIIe0BATeIbCKUI U PAKTUUSCKUi
OMBIT B 00JACTH MCIOJIb30BaHKMS MCKYCCTBEHHOTO MHTEJUICKTa M aKaJAeMHUUYECKOW 3THUKH, KOTOPBIH MOXKET
ObITH YCMEIIHO NMPUMEHEH B MPAaKTUYECKON AeATEeIbHOCTH pabOTHMKOB 00pa3oBaTebHBIX YUPESKICHHI,
CMOCOOCTBYSI Pa3BUTHIO, MHKJIFO3MBHOCTH 1 KAYECTBEHHOMY YJIyUIICHHUIO NpoLiecca 00yUYeHHsI.

Mamepuanvi kongepenyuu omnewamanel ¢ a8MOPCKUX OPUSUHATIOB
YK 376:004.8
BbK 74.3:32.813
ISBN 978-601-82455-8-9

© Esil University, 2026



COJEPKAHVE
CEKIIHS Nel
WCKYCCTBEHHBII MHTEJEKT B BBICIIEM 1 CPEJHEM OBPA3OBAHNN

Luis Borges Gouveia Artificial intelligence as unfinished work: challenges and misconceptions in

CONtEMPOTATY EAUCALION. .. ...ttt ettt ettt et et et et e et et e e et et et et e e e e e aaeaeas 5
Mukhamejanova A., Mukhiyadin A. Al as a real-time data curator and tutor: a technical framework
for immersive analytics learning Dr. Al Khan, Dept. of Computer SCIeNce ...........coceeveeveerieneereennnne 10
AmmeB MLK. VckyccTBeHHBI MHTEIUIEKT B OpraHM3allid y4yeOHOro Ipolecca «CTaTUCTHUYEeCKHM
YUET U CTATUCTUYECKAS OTHUETHOCTD ..« et eteettententente et ete eaeeae e et ea et e e et e eae et eaneeaeenaene 14
AszoaeBa A.T. JXOO OKBITyNIBUIAPBIHBIH ~HWHKIIO3WBTI  MMEJArOTHKAIBIK  KY3BIPETTLIITIH
D1 1Y 2 0 17

IN'ammeBa A.X., lllagxmeroBa JI.M., OpsinbacapoBa A.A. Vcnons3oBanne MU B mpenogaBanum
JUCIUIUIMHEI «INIAHUPOBAHUE U IPOTHO3UPOBAaHUE B 3KOHOMUKE KazaxcraHa............c...evveenenee. 19
Ka6nemosa K.A. Ka3ak TiiH opbIc TOOBIHA JKacaHIbl HHTEJUIEKT KOMETIMEH OKBITY: d/licTeMeJIiK
MYMKIHJIIKTEPI MEH CAYATHAMA HOTHIKECT. . .+ vt etttttenteatseneenteateantateaeeaseanseneenseaneanneaaeenns 23
Ka:xxkmyxameroBa A.A., AkumoBa b.)K., AmanoBa I'.Jl. Tpanchopmarius cuctemsl npenogaBanus
YYETHBIX TUCIUIUIMH B YCIOBUSX SKCITAHCUH HCKYCCTBEHHOTO MHTEIIIEKTA. .. e ueeeeveeaneenaennannnn 25
Kopoaes II.M. { crpocui y siceHsl, S CIPOCHJI y TOMOJIA...» 3aMEUYaHHUs TOCe «pa3roBopa» ¢
MaIMHHBIM (THTa-4aT) MepcoHakeM 1o moBoay BHenpenus UM B yueOHbIif poriecc. .............. 29

Kynaiioeprenoa Bb.U., Kycynoa M.T. Poib HCKyCCTBEHHOIO HWHTEIIEKTa B Pa3BUTHU
TPEXBIZBITHOTO OOPABOBAHFIIN .« .. v e eveenteentteenteenteennte et e enaeeeneeenaeeaneeanaeeaneeanaeeaneeanneennes 32
Muxaiiiuaa U.H. KounTposib 1 onieHka 3HaHUI B aBTOMaTH3MPOBAaHHOM (popMare Kak pe3yJIbTar
CHCTEMBI OTKPBITOTO OOPABOBAHFTIS . ... v e eutteneteenttannteeneeenneeaneeenteeaneeanseeaneeanaeaneeensnaansannns 35
MyxamemxkenoBa A.A. Meronuka npenojaBaHusl JUCHUIUIMHBI «aKaJEeMUYECKOE IHCbMO» B
JIOKTOPAHTYpe: UCCIIe10BaTeIbCKO-OPUEHTUPOBAHHBIN U PeDICKTUBHBIN MOAXOB. .. .'uveeeneneen 39
Mpeic:kanoB 3.M. VcKycCTBEeHHBIM MHTEIIEKT HOBOTO MOKOJICHHUS B 00pa30BaHUU: MPAKTHUUECKHUI
Kelic npuMeHeHus creka TexHosoruit Gemini3, Veo3 u Nano banana ot Google ....................... 47
IlepuexyaoBa M.M., KanatoBa A.K. AiropuTmaiK ceHiM J0yipi KoHe pyxaHu KoJ: dataism Ka3ak
KOFaMBIHBIH OMJIaY MOJICHUETIH KATTAM O3TEPTEMI. ... e ueeentenetenitttt et ettt et eieeneeaeeeeens 49

PaxumbexoBa A.E., Yky6acoa I'.C. Pa3BuTue u oreHka KOMIETEHIIUH I€IaroroB B 00JacTh
UCKYyCCTBEHHOIO MHTEJUIEKTa M reHepatuBHoro HMM: rioGanpHble TpeHAbl W BBI3OBBI IS
KaBaAXCTAHA. ..ot 54
®énoposa JI.HU. Mcnonp3zoBanue uckyccrseHHOro nuresuiekra (M) na 3anatusx no qucuuiummaamM
COBPEMEHHOIO  PYCCKOIO  s3blka B CTYJEHUYECKHX rpynnax  (HIOJOTHYECKOTO

1008101113 0 (R 58

IlasixmeroBa K.O., A6aypaxmanoB M.A., Apkar A.A. Bmusaue MM na crpatermueckoe

DU E2) 041 010) T2 21 (P 60
CEKLUS No2

AKAJEMHNYECKASA YECTHOCTSD B YCJIOBUAX UCITIOJIB30OBAHUSA U

Mukhamejanova A.A., Makhanova A.A. Foreign system of ensuring economic security and its

application in the model of the Republic of Kazakhstan..................ooooiiiiiiiiiiiii 67
AiimaranberoB T.3. Kazakcran PecnyOnukaceinbiH korapbl Oimiminzeri JKM-cayaTThUibik:
KYKBIKTBIK IIBIHAMBLIBIK [IE€H HeAarOTUTANTBIK STUKAHBIH TOFBICYBL. ... euuveet et eneenneaneennennennnen, 73

babacos A.I'., KymaproB T.A. Axagemuyeckas 4YECTHOCTb B YCJIOBHUSIX HCIIOJIb30BAHUS
HACKYCCTBEHHOTO MHTEIITECKTA ..t uutteenntteentte e antteeneaeeeeaae e e et e e e e ee e ee e eatte e enaeenenaas 75
Bbaiinaqiuna ML.E. Dxkosorusi moHIHAE aKaAEMUSJIBIK TYTACTBIK: JKayalnKepIIUK —JKoHE
5 0y 1. 78



Bex:kanona T.K., Tesen6epren H.b. [{ndpoBbie HHKITFO3WBHBIC 00pa30BaTeIbHBIC TIPAKTHKH
KaK MHCTPYMEHT yCHJICHUS MPeIPUHAMATEIHCKOTO MOTSHIIHATA MOJIOEKH

B PETHOHAX KaABAXCTAHA. ..\ttt ettt ettt e e et e et et e et et e et e e eaeeaeeeenas 81
Bouaros b.b. JleHe IBIHBIKTHIPY KOHE aKAAEMMSIIBIK AJAIIIIBIK .. ..veneeneneeneenneennenneneeennnnen 87
Kycymos A.Jl., Moneii. X. OIiIETTUIIK MPHHIIAII KYKBIKTBIK JIQJICNJICY JOpeXkKeci peTiHe. . ... ... 89
KazenoBa A.A. AkajieMuyecKasi 4eCTHOCTb KaK OCHOBA COBPEMEHHOTO OOPa30BaHMUS. . ............... 92

FOnycoa H.X. Texromnorust murdeiKkoB: 3STHYECKUE W COIMATLHBIC TTOCIIEACTBHS
JUTSL Te3uH(pOopMaIiy ¥ MaHUITY TUPOBAHUS

CEKIIAS Ne3

NHKJ/IIO3UBHBIE OBPA30OBATEJIBHBIE ITPAKTUKHU U HIU®POBBIE
TEXHOJIOI'MA

AarbsiOexoB MLA., AiiTxoxuna A.E., Ycenam6aeBa ML.K., Axart A. Byxranrep:iik ecen»

oH1 OoMBIHIIIA cabaKTap/a OKBITY ABIH HHTEPAKTHBTI SIIICTEPIH KOJIAHY ... uveeveenrereennannannnnnn 105
KoBanesa SI.H. MexuciuminHapHOe B3aUMOCHCTBHE CIIEITHATUCTOB MIPH 00yUeHUH

CTYJICHTOB C OCOOBIMHU 00Pa30BATETHLHBIMHU TTOTPEOHOCTSIMI . ...\ v eveeeeeeneenneeenneennaeenneenanenns 110
Opununa JI.B. Vicnosib3oBanue BO3MOXHOCTEH HEMPONICUXOIOTUH ITPU PadOTE ¢ 00yUAIOIIUMUCS
¢ OB3 B koHTeKCcTE oOecrieueHns 0e301macHOCTH 00pa3oBaTeIbHON

CUCTEMBI TAIIIKIKICTAHA. .. ettt ettt ettt e ettt e et e et et et e e e e e et e ettt e e eneeens 112



KOT'APBI ’KOHE OPTA BIJIIM BEPYIErl ’KACAH/bI UHTEJIJIEKT

UCKYCCTBEHHbBIM UHTEJEKT B BRICHIEM U CPEJJHEM
OBPA30OBAHUU

ARTIFICIAL INTELLIGENCE IN HIGHER AND SECONDARY
EDUCATION

Yo

Luis Borges Gouveia,
University Fernando Pessoa, Portugal

Imbg@ufp.edu.pt

ARTIFICIAL INTELLIGENCE AS UNFINISHED WORK: CHALLENGES AND
MISCONCEPTIONS IN CONTEMPORARY EDUCATION

Abstract. This presentation offers a critical analysis of the integration of Artificial Intelligence
within the educational ecosystem, starting from the premise that true Artificial Intelligence does not
vet exist. What we currently use are powerful statistical systems, although fluent and fast, they that
lack human understanding, causal reasoning, and the ability to verify truth. The discussion focuses
on the intellectual danger of substituting verification with speed and reasoning with trust, which leads
a society to stop questioning.

Instead of genuine education, we are witnessing the emergence of dependency training, where
Students are taught to use tools to generate ideas or summaries, rather than learning how to refute,
reason, or ask why. The narrative that Al is a finished product is a curiosity-killer; in reality, we are
only at the beginning of a process filled with unsolved problems regarding bias and explainability.
Therefore, it is argued that every Al output should be treated as a hypothesis rather than a definitive
answer, and every model as a study case instead of an oracle. The ultimate goal is to ensure that
learners do not become passive users of alien intelligence, but remain curious minds engaged in the
sovereign act of discovery.

Keywords: Digital Literacy; Critical Thinking, Technology Dependence; Knowledge
Construction.

1. Introduction

The dominant narrative in contemporary society maintains that Artificial Intelligence is a
finished product to which society must necessarily adapt. However, this perspective can be identified
as one of the most dangerous misconceptions of our time, since it inhibits curiosity, which is one of
the foundations of any discovery. In reality, what we currently call Al are “black box™ statistical
systems that, despite being convincing, do not possess human intelligence. The introduction of these
systems into classrooms and companies has generated behaviors that presuppose the existence of an
external intelligence ready to be consumed, which represents a profound intellectual risk. This work
aims to deconstruct the illusion of Al as an oracle and propose a pedagogy based on curiosity and the
sovereignty of human thought.

2. Perspectives on the impact of Al on education

The literature has presented a large number of proposals and analyses on the impact of Al on
education. This activity alone is a sign of the importance of this transformative technology, also in
the context of education. Among the different positions, the followieng stand out as being of interest
to the present discussion:



* Al as unfinished work and risk of dependency: it argues that “true” Al does not yet exist,
with only fluent statistical systems available. The greatest danger is “dependency training”, where
the student learns to use tools instead of learning to think, refute, or inquire into causes, leading to a
potential atrophy of sovereign discovery (Gouveia, 2026).

* Deconstructing myths and complementarity: analyzes and demystifies the idea that Al will
replace teachers. It argues that Al lacks vital human qualities (empathy, creativity, awareness) and
that the physical classroom remains essential for the social and emotional engagement that technology
cannot replicate (Giray, 2024).

» The “automation trap” and cognitive costs: explores the risk of cognitive “offloading”, where
the transfer of mental effort to the machine generates “metacognitive laziness” and an “illusion of
mastery”. Excessive use can weaken critical problem-solving skills and the diversity of human
thought (Karamuk, 2025).

*  Transformative potential and pedagogical efficiency: highlights measurable gains in
productivity and personalization of learning. Adaptive platforms can increase exam scores and
student motivation through immediate feedback (10x faster) and individualized learning paths (World
Bank, 2024).

« Epistemic surveillance and ethical governance: emphasizes that Al surpasses human
performance in reading and science, but fails in abstract reasoning. It proposes a curriculum reform
focused on “epistemic surveillance™ — the ability to verify and critique Al outputs — and the need to
bridge the gap in digital literacy to prevent further inequalities (OECD, 2023).

Generally speaking, we can consider three relevant warnings:

1. Al as oracle versus hypothesis: while some perspectives focus on the efficiency of Al in
providing quick answers, others suggest that each answer should be treated as a hypothesis to be
tested by human critical thinking, and not as an absolute truth.

2. Role transition: the teacher ceases to be the primary source of information and becomes a
“learning orchestrator” or a “curator” of human-Al interactions .

3. Digital sovereignty: there is a strategic warning about the loss of digital autonomy if
education is reduced to a passive adaptation to algorithms, instead of reinforcing human intelligence
as the sovereign engine of the ecosystem.

This body of literature suggests that the success of Al in education depends not on the
technology itself, but on maintaining human curiosity as the cradle of any intellectual discovery.

3. Strategies and precautions in the exploration of Al in education

Within the academic debate on the integration of Artificial Intelligence (Al) in education, a
common position emerges that the potential of this technology does not lie in its acceptance as an
infallible oracle, but rather in its use as an object of study and a catalyst for critical thinking. For Al
to function as an enhancer of human intelligence without causing cognitive atrophy, it is imperative
to adopt pedagogical strategies that prioritize active inquiry and learner sovereignty.

In this context, numerous proposals are introduced for care and activities to explore the potential
of Al in an ethical and effective way:

* Project “Al Detective”: students investigate claims generated by Al looking for three primary
sources that contradict or complicate them, aiming to identify hallucinations and biases (Gouveia,
2026).

» Mapping reasoning (paper before digital): the need to draw manual mind maps or flowcharts
to plan problem-solving before interacting with Al, making human thought visible and valued
(Gouveia, 2026).

* Chain-of-Thought prompt (CoT): instructing Al to explain its reasoning step by step, which
allows for exposing logical gaps and increases transparency in complex analytical tasks (MIT Sloan,
Teaching & Learning Technologies, 2025).

» Epistemic surveillance and direct verification: treating each Al response as a hypothesis to
be tested, requiring cross-referencing of data with reliable databases and human expertise (Lee et al,
2025).



» Augmented Generation by Retrieval (RAG): the use of systems that retrieve information from
specific and reliable sources (such as resumes or selected articles) before generating the text to
minimize factual errors (MIT Sloan, Teaching & Learning Technologies, 2025).

* Adjusting the model's “temperature” (LLM): a technical setting to control Al randomness —
low temperatures (0.0-0.3) for focused and factual outputs; high temperatures for creative tasks or
brainstorming (MIT Sloan, Teaching & Learning Technologies, 2025).

* Coaching (Vantaa model): implementation of peer mentoring where teacher-tutors support
colleagues in the pedagogical integration of Al, ensuring that the technology serves learning goals
(Fourrage, 2025).

* The challenge of the subjective “Why”: formulating questions that the statistical nature of Al
cannot answer, such as subjective feelings or extremely specific local contexts (Gouveia, 2026).

* Data Protection Impact Assessment (DPIA): a mandatory procedure to verify the compliance
of new Al systems with the GDPR, ensuring that student data is not misused for training external
models (Fourage, 2025).

The success of these uses/strategies depends on the transition of the teacher's role from “source
of information” to “orchestrator of human-Al synergies” (FiveRivers Technologies, n.d.). It is
fundamental to avoid “dependency training” (Giray, 2024), where the student becomes a mere user
of someone else's intelligence, encouraging instead the “stewardship” of the technological process
(Holistic Training, 2025), where the human retains responsibility and final authorship of the
knowledge produced (DeFlitch, 2026).

4. Proposals for using the potential of Al in education

Within the scope of academic reflection on technological integration in teaching and learning
contexts, it is imperative that the exploration of the potential of Artificial Intelligence (Al) transcends
mere technical adoption, evolving into an active and sovereign inquiry. In order to mitigate the risk
of “training dependency”, contemporary pedagogical proposals should focus on strengthening human
skills in verification, causal reasoning, and ethical deliberation (Gouveia, 2026).

Methodologies and epistemic vigilance

Educational practice should integrate methodologies that challenge the supposed infallibility of
linguistic models. Among these, the “Al Detective” project stands out, in which learners are asked to
validate statements generated by algorithms by identifying primary sources that complicate or refute
the content produced (Giray, 2024; Gouveia, 2026). Complementarily, the “Why Challenge™ focuses
on problems that the statistical nature of Al cannot solve, such as subjective feelings or nuances of
specific local contexts (Gouveia, 2026). For the development of media literacy skills, micro-literacy
exercises (15-minute sprints) are proposed, where biases or hidden viewpoints in machine-generated
texts are identified (Gouveia, 2026).

The visibility of the cognitive process

One of the pillars of intellectual sovereignty lies in valuing human thought in the face of the
algorithmic “black box”. The Reasoning Mapping strategy stresses the primacy of analog support
over digital, requiring students to create manual mind maps or flowcharts prior to using any Al tool
(Karamuk, 2025; Gouveia, 2026). This approach allows for subsequent comparison between humans
and algorithms, in which the student confronts their logical journey with the machine’s output,
reinforcing authorship and the value of their own reasoning (Karamuk, 2025).

Technical optimization and scientific rigor

From a technical exploration standpoint, the literature points to the use of protocols that
minimize the occurrence of “hallucinations™ and ensure the transparency of processes. The Chain-of-
Thought technique is a way to expose logical gaps, forcing the Al to explicitly state its reasoning in
a phased manner (MIT Sloan, Teaching & Learning Technologies, 2025). Additionally, controlling
the model's “temperature” (one of the parameters associated with LLMs) allows adjusting the
randomness of responses according to the task, making the systems more creative. The adoption of
Augmented Generation by Retrieval, RAG systems, is also recommended, which limit information
processing to reliable and pre-selected sources (MIT Sloan, Teaching & Learning Technologies,
2025).

Institutional strategies and curriculum reform
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Flipped Classroom model allows Al to act as a thinking partner in preparing materials, while
keeping the student as the protagonist of their learning in relation to their peers (OECD, 2023; World
Bank, 2024). In the field of assessment, it is urgent to create Al-resistant assessments focused on
interdisciplinary syntheses, ethical judgment, and reflection based on lived experience — dimensions
that technology is not yet able to replicate (Panorama Education, 2026). Finally, the Vantaa Model
of Collegial Coaching stands out, promoting support networks among teachers to ensure that
technology serves pedagogical goals and not the other way around (Fourrage, 2025) — in order to
prioritize not the use of technology, but rather the associated pedagogical practices.

5. Developing a position on the use of Al in education.

The statistical nature and the lack of understanding

It is imperative to clarify that current Al models operate based on probability, not factual
correctness or logical understanding. These systems predict what seems likely, failing to verify
accuracy and ascertain the truth. The absence of causal reasoning and explainability places these
models in a state of “unfinished work”. When the linguistic fluency of these systems is mistaken for
genuine intelligence, a silent substitution of critical thinking for algorithmic trust occurs.

From addiction training to cognitive atrophy.

Observation of current pedagogical practices reveals a worrying trend: the transition from an
education for thinking to a training in technological dependence. Students are being empowered to
stimulate machine reasoning, generate summaries, and produce automatic ideas, but are losing the
ability to refute arguments, design complex systems, or question the “why” of things. This excessive
dependence on external Al tools atrophies the innovation skills of the future workforce. From a
strategic point of view, the replacement of human reasoning with statistical black boxes constitutes a
direct threat to a nation’s technological and digital sovereignty.

Educational proposals: the pedagogy of curiosity

To mitigate the risks of cognitive passivity, a paradigm shift from adaptation to active discovery
is proposed. Some strategic tools include:

e Project “Al Detective™: encourages students to investigate machine-generated claims,
requiring the identification of primary sources that contradict or complicate the produced content.

* Mapping the reasoning process: prioritizes the use of paper over digital tools, where students
draw mind maps or flowcharts to plan problem-solving before interacting with any Al tool.

e The “Why” challenge focuses on formulating questions that Al, due to its statistical nature,
cannot answer, such as specific local contexts or subjective feelings.

6. Conclusions

The contemporary debate on Artificial Intelligence (Al) in the educational ecosystem stems
from a fundamental ontological misconception: the premise that “true™ artificial intelligence is
already a finished product. In reality, what is currently designated as Al constitutes a set of powerful
statistical systems that, although fluent and convincing, lack semantic understanding, causal
reasoning, and the intrinsic capacity to verify truth (Gouveia, 2026). These models operate under the
logic of probabilistic prediction, anticipating what seems probable rather than what is factually
correct, failing to understand the profound meaning of the information they process (OECD, 2023).
Thus, the uncritical acceptance of these systems as infallible oracles represents an intellectual danger,
as it confuses algorithmic fluency with genuine human intelligence.

In this context, a worrying transition is observed from education for critical thinking to what
can be described as a “training in technological dependence”. Students are being trained to stimulate
machine reasoning, generate summaries, and produce automatic ideas, but they fail to develop
sovereign skills such as the ability to refute arguments, design complex systems, or inquire about the
causality of phenomena (Gouveia, 2026). This excessive dependence on external tools can lead to
“metacognitive laziness” and an “illusion of mastery,” where the learner transfers mental effort to the
algorithm, atrophying their own cognitive muscles and capacity for independent problem-solving
(Karamuk, 2025; Lee et al., 2025).

Additionally, demystifying the role of Al is imperative to safeguard the centrality of human
interaction in the pedagogical act. Contrary to the myth of replacing the teacher, Al lacks vital human
qualities such as empathy, ethical awareness, and the physical presence necessary for the transmission
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of social norms and values (Giray, 2024; World Bank, 2024). Evidence shows that Al acts most
effectively as a “strength enhancer,” automating administrative and routine tasks to free up the teacher
for personalized follow-up and emotional support (Giray, 2024; TeachBetter, 2025). However, the
objectivity of these systems is a fallacy, since the models often mirror the biases and prejudices
present in the data with which they were trained, requiring constant epistemic vigilance from all
stakeholders.

Finally, the rampant adoption of statistical “black box™ solutions jeopardizes digital sovereignty
and the strategic competitiveness of nations. Replacing human critical thinking with algorithmic
automatisms atrophies the innovation skills of future generations, making society silently dependent
on the intelligence of others (Microsoft, 2025; Gouveia, 2026). Research indicates that the use of
generative models can lead to “mechanized convergence,” reducing the diversity of thought and the
originality of solutions found (Lee et al., 2025). Therefore, education should not be seen as a mere
passive adaptation to the digital age, but rather as the reinforcement of human intelligence as the
sovereign and driving force of the technological ecosystem.

It is in this context that the analysis carried out allows us to conclude that Artificial Intelligence
should not be seen as a closed system or an oracle, but as an object of study whose limits and flaws
must be explored. True Al education does not lie in the passive acceptance of its polished results, but
in maintaining an investigative stance that treats each model output as a hypothesis to be tested.

The ultimate goal of contemporary education should be to strengthen human intelligence as the
sovereign engine of the digital ecosystem. Those who abdicate the act of investigation silently become
mere users of others’ intelligence. Thus, Al remains an unfinished work, awaiting curious minds that
refuse to let the machine think for them.
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Al AS A REAL-TIME DATA CURATOR AND TUTOR: A TECHNICAL FRAMEWORK
FOR IMMERSIVE ANALYTICS LEARNING

Abstract. The rapid growth of data-driven domains requires a shift from static educational
models to real-time, interactive learning. This paper introduces the Dual-Agent Curator-Tutor
(DACT), an Al-driven framework integrating real-time data curation and adaptive tutoring within
immersive analytics (VR/AR) environments. DACT combines a Curation Agent for dynamic data
filtering and contextualization with a Tutoring Agent that delivers personalized, scaffolded
instruction based on multimodal learner behavior. The system forms a closed-loop architecture
where data and pedagogy co-adapt in real time. A modular implementation and quantitative
evaluation methodology demonstrate reduced cognitive load and enhanced higher-order analytical
skills.

AHoamna. Jlepexmepee wuezizoencen cananapovly KapKblHObl  0amybl  0Oinim  Gepyoi
CMAamuKanbly manoayoan HaKmel YaKblmmagbl UHMepaKmuemi oKblmyaa Koulipyoi manan emeoi.
byn makanaoa ummepcuemi ananumuxa (VR/AR) opmacwinoa oOepexkmepdi Hakmvl YaKblmma
Kypayusnay mewu Oeutimoenmeni oxvimyowvl Oipikmipemin «Kypamop—Hacmaenux» xoc acenmmi
(DACT) HH-apxumexmypacvl  ycoinviiaovl. DACT — ocytieci  OepekmepOi — cy3y — dicoHe
MABLIHANAHOBIPY2A — APHANRAH — Kypayus — azceHmi  MeH  OLliM  alyulblHbly — MIHe3-KYIKbIH
MYTbMUMOOANLObI MANO0AY2A He2i30e12eH OKbIMY a2enminen mypaobvl. Apxumexmypa oepekmep men
Nne0azoCUKANbIK YCOIHLICMAPOLIY HAKMbL Yakbimma Oipiecin OetiMoenyin Kammamacsl3 emeoi.
¥cvinviizan mooenb KOCHUMUGMIK JICYKIMeMeni moeMeHOemin, Jico2apvl OeHeeuli analumuKaiblK
0a20bLIapOvl 0aMblmyed bIKnajl ememini Kopcemineoi.

Annomauua. bvicmpoe passumue data-driven cgep mpebyem nepexooa om cmamuyecxkux
0bpazoeamenvHblx MoOe el K 00y4eHuio, OCHOBAHHOMY HA pabome ¢ OAHHLIMU 6 PEAbHOM 8PEeMEHU.
B cmamve npeocmasnena apxumexmypa osotinoco HH-acenma «Kypamop—Hacmaenuky (DACT),
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