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Abstract

This research aims to (1) synthesize the structural components of a Smart Learning Ecosystem (SLE), (2)
analyze the dynamics of higher-order thinking skills under the support of artificial intelligence (Al), and (3) propose
a new competency framework for university instructors. The study employed a systematic document research
methodology, reviewing 50 academic sources and international policy reports published between 2020 and 2026,
selected in accordance with the PRISMA standards.

The findings reveal that the developed ISLE Model consists of four core dimensions: (1) smart
infrastructure supported by learning analytics, (2) a physgital learning space that seamlessly integrates physical
and digital environments, (3) Al-augmented pedagogy emphasizing co-creation, and (4) ethical governance. The
results further indicate that this ecosystem reduces cognitive load associated with routine tasks, thereby enabling
learners to progress toward higher levels of critical thinking and creative synthesis. In addition, the study identifies
a transformation in the role of university instructors toward data-informed learning facilitators and ethical advisors.
The newly identified key competencies include: (1) the ability to design learning activities that foster higher-order
thinking skills, (2) the use of Al and learning analytics to guide and personalize leaming based on individual
differences, and (3) the ability to guide, stimulate, and facilitate reflective thinking, enabling learners to critically
evaluate the reasoning, credibility, and implications of Al-generated outputs. The study concludes that the
holistic, human-centered design of a smart learning ecosystem is a critical factor in preparing future-ready
graduates in the digital era. The ISLE Model functions as a mechanism that transforms Al from a tool for providing
answers into a catalyst for higher-order thinking processes, including critical thinking, systems thinking, and
knowledge synthesis from diverse sources. This perspective aligns with contemporary educational frameworks
that emphasize the development of critical judgment over rote memorization or mere information retrieval in
the Al era.

Keywords: Smart Learning Ecosystem, Artificial Intellicence, Higher Education, Physgital Space, ISLE Model
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n13199 2 ngaenansililunisdauangvimudnuugiilem

NGULBNHT gnwaunitlomn d1u7u (578119
ngufl 1 sruulinenisiseuiuaslaseasne 18
nguf 2 nai3BuduuuUiuilabunuyARauaz NIRRT uAS 17
ﬂﬁjﬁﬁi 3 UNUIYD1913E) AUTIOUL UAEASE5ITU Al 15
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mﬁmiwﬁ%’amuaiumﬁ{faﬂ%gnﬁﬁwLﬁumﬂmﬂ%’mﬁmeﬁlﬁam (Content Analysis) bazn1sdaATIzide
AN (Qualitative Synthesis) TnEEUNNITIATEATmssauiouanIn msINTeLenasTiR N SR onmUsTUY
PRISMA uaginaueinsuszifiunnnmienansved (Scott 1990, 2006) §33elidnvimssasudnuiuiasn1sdanguianans
aaszifiunside ineliugudeyalunmsiinsgitasdaunssiesdanug lnomssinanaseuliiiunisnszane
fmasenansmuiaumside Taud dlassadrsvesssuuinanaidoud dunsimuinuznsfntugeesiFou
LAZAUUNUIMLAZ AL TIOUEUea13158 lue Al UTsivg iaid mssasufananimifunadnsuesnsiase
VoYALTINTTUU wazifudunouddydeunsdunneidsmnnluddudaly nnisdanguienansfing A3l
sfiunsiinsadeya (Coding) wazduunmanems (Categorization) Wlearmuszifiusia uudlify uazanuduriusves

aarUsznousine 9 ivsngluenans newhluduaszidunseuunfnssuuinansdeuidadiesseaugaudnulugs
Uy senng

a Y a o o s o Y
A157199 3 S19Nslena1sosBlelun1sduaszimuUsEiAun1SIdeY

UseiAunside 1onasaIna (International) | tenansine (Thai) 39U

RQL: syuuilniauazlasiasiamsisous 13 5 18
RQ2: ﬂ?iﬁ@Uﬂﬁﬂﬁ:}%ﬂ’]iﬁﬂ‘ﬂzUQQ 12 5 17
RQ3: unumMMaraLsIIuYeIRsTluga Al 10 5 15
394 35 15 50
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Nan1539Y
HaN15ITENU sruuilinanisiseuidinserszdvenudnvilidnuasdusyuuysannsiivszneude 3 GAndn
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Fafileviaunengdiu mneadaNnudFuiusBessuukaryinau
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Lewn Sfnnantenin fananalulad wasdfinieagl

aa o '

Uszanuifuegnsdeiiles ilsesdusznouisanudidanangnysannadidetu asdadensdanisSeudiuuuiudie
AIUUAAR miﬂ’mmﬁﬂwmiﬁwﬁy’uqq wan1sisuiTuivlygiussivvesdiSoustadiussaninm wasdsdidneninly
nsanAuasug M ITallewsludfvesmsdndanaluladviniu uwidsauddives anuEania Equity) Tne
sruvansauiusukuy evn uarfamensdeuslfaonadestussiuaumdouvesidousioyanariumsly Al ua
Learning Analytics %ﬂsdaaammmvl,éfl,ﬂ%'auL?IEJLﬂ%&luﬁLﬁfﬂmﬂmmLmﬂ@hqﬁmﬁﬂmﬁ%ﬁaLLaxw%’wmﬂimiﬁaui (OECD,
2021; UNESCO, 2023) uena1ndl n1sesnuuuszuvdnaludnuas Phygital Learning Space kagn13nnuLliaasesssy
yoansld Al fataedestuldlfimaluladnanedutiafodifutositmnniangous Taesdld Al iSuiesdoativayudiFou
Afinnunfounmionguiuszuned1adegn Jeaenadesiundnnis Equity-by-Design Tun1sdanisAnuilugadiva
(OECD, 2021; UNESCO, 2023)

Mnmsdansgidedn idenuidanmanalulagsimiiiidugusndudeyauazssuusaaioy (Smart
Infrastructure) IfN1INEANALTDUNITTAANINKINTOUNTISBUT W UURANNEUTENISlanaTauazlan@dvia (Physital
Space) vauziiAvnIngisazvieunsivdsuinuveanssuumsiamsisouslugnmsl ity ussivgionyuaunsGous
(Al-Augmented Pedagogy) IneiifiFounasnsianninuenisand ugadugudnarswesssuy Fuhlugnsimunszuy
nANsSeuIsaasurLuuYIANNT (ISLE Model) Tuddudaly

1. Smart Infrastucture 2. Phygital Space

Adaptive Cloud & 10T Flexible Leaming Zones
Leaming Analytics Dashboard Virtual Al-Tutor Lab

B

Student-Centered
Learning &
Higher-Order Thinking

Analysis, Evaluation, Creation

Pedogagy

Responsiksle Al Palicy

Authentic Assessment

Al 1 seuuiinansiseuidniezuuuysinnis (ISLE Model)

luwnaszuuiinaniifous daaseruuuy s (Integrated Smart Learning Ecosystem : ISLE) lai$unas
i dunnisduangiteyaddnnnionasifouss menudlenedunsinwuasmaliladsefuunmi $1uau
#9AU 50 $79N13 FIKIUNTFUIUNITAALEDNAILULIMNG PRISMA wazn1sUszidiunmunInonasauLnusiues (Scott,
1990, 2006) MaWalanasiunslagldnnstinszsiion (Content Analysis) Saufunsdnnguuseifug il
(Emerging Themes) Lﬁaaﬁ’ﬁmﬁﬂisﬂawé’nLLazﬂf;mé’uﬂ’uﬁ‘lﬁiaswuﬁﬂmﬂg‘fﬂaaﬁaﬁﬁ’aﬁﬂﬁ’iﬂuLaﬂmi NANIT
duareitiifiul esdUsznavtessruunafeusSaniorlussiugaufnuliannsofauuendls wisuiudes
sonwuuludnuazaesszuuilnefiosdussnourig 4 veudszan udusgradussdsun Tnefifundawuadadiddy
Sasteluil

1. MIFUATIZNINTDITNNWNIANWYT (Research Gap Analysis) INNTAATIZMENaINguUlEUIBLaLNTOU
WWIARTEAULINNYIA LU (UNESCO, 2023) Uag (Siemens, 2022) WUBIINAIAYU0IT8UUNISITEUT WUULAL AD uil
anugauAnuazimahmelulafidvauasdeyg uszivsinldifutuedisioidos uindulianusonevauesion
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Wasuulasegennsweseluladldediuseansnm LaﬂmiduﬂmﬁdﬂmmwﬁﬂlﬁﬁagjﬁmsmﬂLLﬂaumeuIa@
mnusiagil n1svanadenlsadeszuusswindasadeiiuguAdna Aufimatous waenssuaunisdanaBou wanis
Ansesivesinafinanithlugnsdaunsizidd Smart Infrastructure G fidugusndudeyauazinelulad wawiia
Phygital Space dudeslssiiufimaudmamenmuazAtadndetu euttymnishauuuienduresssuunis
Boulutlagiu InefinsnaunaulansdwazlanfdvianuulisessemnsfsnisesnuuuyssaunisainsiSeui g Seou
annsaadulazdenlesszuinafianssumenenwluriesssuiuianssudivaldegseideslngliiiinnisuianeuves
nszUILNSAn Fog1adegusssue msltimalulad AR iedeuviuteyaifumannielaswairsiuesiviuasuing
vireanuMIniaidluenou g Fousmefivae 3 pagh wagmdnudsdndetoyaiiuaing Inseransevimdnii
FihuagnseRunsAndimnduuuiug Sndegnmilsdo mald VR Sraesaeumsniviotymideiudeud] ol
anuzaitidldlulanass wu anunsaldmousunmediny antniisraunisaiildanlanaiiounduuignis
sAuTeswiiluienSeusis iloTinseivgra nansznu wagmadenlunsindula madesleafananteligisou
ﬁ’@ummsﬁmL%aszwuazmié’qLﬂi’wﬁmmi’mmisaumsai‘mmﬂmawﬁﬁaﬂmﬁugﬂﬁﬁu (Radianti et al., 2020;
Makransky & Petersen, 2019)

2. M3ABUHWMNIATIF (Pedagogical Shift) MITazitonatsiumsdnnisBouiuarunuinenasslugn
UayayrUseng 1wu 911w (Molenaar, 2022) way (391501 Wllv, 2566) WuUsEAUIINAURE 1 TANTI A5E Al unly
Tumsfnulsimsegludnvazvesnismaunuuyed udmsimididudsiumadaan (Cognitive Scaffolding) Lite
advayunsyuIuN1sAnvesiey Fideddauaseiunifndnaisenuidulid Al-Augmented Pedagogy Fathunsld Al
dlevyuaia (Augment) Auannsalumsfa msssdan uarn1ssuiidduasuresdiiou lnedansunumvs
9197158luguzgpenuuulszaunsainisSeuiuazg e neaNazaInnslayan

3. AsIzinaTRvesinuEnsAn (Cognitive Dynamics Analysis) 9Inn153tAsziienansifeafuinusuia
9UARA 191U 51991UY09 (World Economic Forum, 2023) kag (Dwivedi et al, 2023) wutadunusauiuii Lile
PoyuszAvgannsadamanudesfiuses nsUssnanadeyatuiugld syudsndudesiuumumlugnisldvine
nsAntugenTu fide3siuuAn Cognitive Offloading ul#iduununansvesiuing ISLE ileasiouunuimaesssuy
dnansBeuiiitasannissnennudsluseiun uandefiuilili3ouamnsogatdunisindiesest nisusadu uagns
435198956 Feaenndestiuununatsvesluinadiviy Student-Centered Learning & Higher-Order Thinking

4. msdaeszvisnuaudsiu 9385551 wazn1sifugua (Ethics & Governance) INMsAtAEYilonansiY
UlBUIBLAZATHTIIN LU 518971U89 (European Commission, 2022) Lag (ﬁwﬁfﬂmuﬂ’wmqsmmmqéLﬁﬂ‘maﬁﬂé,
2566) WU sruuiinansFeudseaierliamnsamssegldogadaiumnvamnudosiu (Trust) angFeunasdidnld
dude tonanssiuaunnitiugdseuddguesaralusda anusuiinveu warnisfuasestoyadiuyana fewni
A33eT9dunszlRA Governance & Ethics Wnduesrusznovdifiyvedluna ISLE dievhuididunseurfusasnaln
Jaaffumnudssnnmslimeluladdygyssdvsluudunnsfinm

namilpgazy Ta ISLE Sldgnitmuniuainiusunnsvieunfnifeuusssy mnusidunadnsusnisionides
Ingelideszuy mnmsduansiienansmeinnisuasulovneiiiededudfngn 1dud 1. lassadefiugrudu
walulad (Infrastructure) 2. ﬁuﬁmiﬁauiuwwammu (Phygital Space) 3. 31Tn133ANSIT U UALUNUINGITY
(Pedagogy) Way 4. L{]mm&Jéﬁuﬂ1sﬁwmﬁﬂmmsﬁm%gquaqﬁﬁau (Higher-Order Thinking) N15ysaNs0eAUsENRY
fsnanthlugmstaunlumassuuiinansBouideeiosuuvosdn dwnidvinulszauiuogiseiiles ileatuayy
nsBeuidaniorlusziugaunuetnaugusssuuas iy

aAUsI8NaNISIAY

wamsiteadsdasoulifiuin ssuuiinanisfoudsrniorssdugaufnunillfiAinanmsiauesdusenoula
osAUsEneuvidlasdis mnuddesefensysannisiiimsenm famanalulad wasfifinisesitidisetussnady
53U MsfunufananaenndestuingustasivesniteijidunsziosdusenouuasanuduiusuesszuunsiSousd
annsasesfunsasuuameunaluladdynussAvglussiugaudnu ludmgul nansifeaiuayuuunanssuy

fivAn19i38u3 (Leaming Ecosystem) finasniaiseudiduszuuidmaindsesdusznousns 4 vinudszaiuiu uinndi
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nsdaniaFeudludnvasBaduuuiaiu nsiinamsidenuidfimaneluladvhminddugusndudoyauasssuy
99058y @pnAABINUIIUVBY (Siemens, 2022) way (UNESCO, 2023) ﬁ%ﬁwmiLU?{EJuw’mq’matﬁ'aui’ﬁaa’%asaﬁtﬂuﬁaﬂ
o1felassarsfiugiuiiannsniiv Tinsiedd uasdsdedeyaiftoatuayunaifeusuvuuiudsumuyanaldogiad
UsyAndam eglsfinny siddelvenededunudinaniaeduinisiivalulefifies ogradelsidivawe mnvians
WeulosfudiAduvessyuu usudifimanienin wamifmsmmwwuwmmﬂuiuwmwmmﬂumuuwuwﬂgummwLaa
floNsTeusBeUsEaUN Il NSSEUWUURALHATY Fedanadadiuluifn Physital Learning Uag Smart Campus
Usngluenasimads mssfuneralulssifiutiasiioudn nseenuuuituiiniaousiidanguuasarunsadonleddan
sssiulanddviale \utaduddgyiilimaluladtygysziviansognihlulflufanssunsGousldediedinnamne
Hrifisardosiiowadunsuontoniou lufuiifimansis samaidedlifumadeuiuresunumnisinmateuian
nsaenearuslugnslidygndssiugilovuaiunssuiunsinvesdiFou nansideluduiasnadosiuiuin
994 (Molenaar, 2022) uay (3ansai w1y, 2566) Mauoin Al msgﬂiﬂﬁuﬁﬂwmmaﬂﬁﬂ%ﬁuwﬂmw 1INAINITNABNY
unumesaywd oghdlsfioy vuitedlidesenuuAndnanlnedenlssunumues Al dduszuuinamagoudlu
A vhliifuinssavsuares Al lumadeustuegiuniseeniuuszuulaesumnnitdauneluladifiesesaien
definsunluifveswadnsnizfoud msfissuuinadanariborenmsimunmatsuiiuuuiusunyanauas e
nsAntugevesiFou aenndestussnuiiatuinusuisounanes (World Economic Forum, 2023) uag (Dwivedi
et al,, 2023) Bespyiunumvosyuslugailygusshugazdsdugmatniinnest nsdadula uazmsadisassiinniy
nsoRuTeralulssiuitlidiui luea ISLE yhmhiidunseudessuuitatuayumsiUdsuriudananiiunsdnass
unumszraysduas iy UssAu§oshamnzan uenaind nisedunenadsdltiitunnuddyuesdnistiiugua
wazasessn dwsfarlildusngdundsluamdandnlunanisidod ey uinnsdnameiidednnuiniy
osfUsznauiivhuiiniidquariudsiuvesszuuiinamadous nadoslesssduilfunuyes (European Commission,
2022) wazmihenusuuleniglulsema agviouinnsiaumaluladiionisSeudsndudiosindulunieusunsain
anudesiu mnslusdla waznsuasessiSeou

Tngasy wan19idbuazniseiusenadisiviuin Tueaszuuiinansdsuidandozuuuysannis (ISLE) iuns
gNTTAUNTBULUIAANITITEIINNTEBUILRIAUTENOUTNER lUdn1sesunemnuduiusidassuuvetesrusenause 4 lu
vumsAnwgaufnu lnadinanddeddgidudmguilumstauesdauifunisdousdanios uasluds
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UftRdmiunsesnuuuulenisuasmsdansiiouiiisenadeatunisudsundadugaiyyssiug
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nuidpineliAnesdmnlmiAiunseeniuuszuinanaFousseaioslussdugaufinm Tasesdamusi
lfildog fianssiusuumAnnnenarsitisades mauiidunisdanseiiBessuuiiosuennuduiusszmning
Thssadna fiudi Brsdanssews wasdmnemaimuineeiiseulugalygyiuseiviosinlussdsu seaziBono
Aruiildannisideanansoasuldssd

1. psAmuiiaunin nsuesnsiouidanierlugiuy ssuuiing vuideiliauenseusnudalmifivesns
Seuddaasezlildfisinsldmalulagviodyyiussivsluioaiou widussuuinansfous fieauszneunansdn
Foninusiuiuetisaenndes a9AAINFINA1I78YE18NTBULLIAAGIL Smart Learning MnuNesduia3 asile
(Technology-driven) lUgapmaaidaszuy (System-driven) fethsesunslddaiudiuinnsFousdaiosanintuldass
Fosordunsysanmsunninsiiumaluladifieseadien

2. padanuiidslaseaing msdnszifevesddsznouduluiea ISLE muAdslddanszsiosduszneuiinsydn
nszangluenansmsdnnmslinaisidulassaiavedunassuuinanisisousdaniosuuuysanns (ISLE Model) &
Usznauale Smart Infrastructure, Phygital Space, Al-Augmented Pedagogy az Governance & Ethics Iﬂﬁlﬁﬁiﬁ'au
waziinwenisfndugaduguinan esdaruiiddasaiiivefufiuterhmesmiddoiuitniiausssduszney
wiehiuendi Tasruideduandiduaruduiuiidasuuarunmusisiasifesednan

3. 9AANLSIBensEUINNST Unumves Al lugrusiedesionyuiaiunsin ssduiddydnussnmsnisdens
oSusunumvestiggussavglunsruiumsiFeulugiuziadesiievyuaiunisia (Cognitive Augmentation) 11nn9
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MauLNsBeuivesyed swidsuandiiiuin e Al gnesnuuulivhausuiuagisuasituiinsBouivmmza
awannsntisanmsznsAnseiuih uasdalenalifFsuianninuenisintugdldediedsyaniam dadunisvene
auiladmnuiifetunnudiiusssriayeduag Al Tusiunnsine

4. psAruiidanadns madelsssruvinatuinuznisiatugs sidedaduesdanuilmiisatua
doulsszwinnsesnuuusruuinansFeudtiunadnssumaiious InedliifuiinisSeuduuuuiuasunayans
nMsAndesgit NsUsediu waznisaseassd ldldiinanisnisaeuiissednafies uwidunadnsvesnisiausiuiues
osfUszneudsszuuTsiumalulal fufl warasds ssdmnudinamdisesuisnalnnglureanmsiauvinugnsAndu
adluuiunmiateusSandeyldosndaiauity

5. psAAusidauleutswazn1 51y nsevdmsuniswaunlusedvaaufng) wenanesdnuiBamng el
Adeisuausesdaufideulous Tasluna ISLE arunsaldifunsousradadmiumseonuuuuleuts n1simun
ndngns wagmsasuinilasaisiugiuluanitugaufne ssdanuifnandielifuimaasfiistesannn
soufunmImessrUUNMa3susseaiey wardnaulavuiiugiuresnnudiudidaruuinnnimstanuuuiendiy

Tnwagy osdeudainmaidedegimsimulunaderuuiiosuensfeuisiniorlusduaufnwmedaiu
0sAsam Taea ISLE vhmthildeslesesdusznouidslaseaine 1anszuiuns wasidamadwiitrseiu TaedfiFounaznis
fauinznmsdatugadugudnas ssdaruinaniinualunsrosennuisedumaiouiseaioy wagannn
lulddunseuumislumsitaunisfinwaaudnulugadyanussAugldegradugussu

Uaiduauuz

1. darauaunuzlun1siinan1s3seluld annnanisidefuansdfiiuii ssuvidnanisisouisaasesly
szavaaudnudndudesedonisysannisfinianenin fanaalulad wazifneisidimeivegiadussuy
an1dugaufnwanusailunasyuuilnenisiseussansezwuuysannis (ISLE Model) TlHdunseunwimalunis
Avuauleu1ekaznIsUIMsInnTAiuNss Ui Adiauaznslddayauseivg Taoasy siannialassadnanugu
BRDFEE ﬁuﬁmﬂ%‘auiuwwammu LagnIzUIUNTIANI TS sudaug iy ilevania ssnswannludnuasuendiu
uanand fasuuargWanmdngasaiunsoldluea ISLE uuumisluniseanuuunisdanafeuidded Foudy
Audnans Tagiiumslityarussiviludnuusvosmsyuiadunssuiunmsan msiFeuduuuliudsunuyana uay
ﬁﬂﬂiiuﬁﬁﬂLﬂ%uﬁm&zﬂ’]iﬁﬂ%ﬂﬁjd mwjﬁ’umsaanLmuamwumﬁauﬂ’ﬁﬁ‘auiﬁLﬁyam'amsaqﬁaﬂﬁﬁ’a REN ISRVt alY
uarms3sudideszaunisal vazfedtu mhenuiiierdesmsiwansideluldlunmsiandnenmenansduas
yaansmansine Weiaiuaiisanudlafeafuunnvesiyyssing mssenuuunsiBeudidsszuy waznsly
FoyaanszuudaaiesiiieativayunisdnduladunisiSeunisaousgrefiuszansam lusunsidugua saniside
Fduanuddyoanmstmuansoutiesssuwaruloviensiiineluladesadaiau antugaufnwsmaideduny
Tlflunmstannuut fasumsldtyyussiivg msdanstoyadiBou uaznmsiunsesanunudu ieadsny
WWeshuuazanudsiulumsthssuunsBeuisansogluldass

2. Forauauuzlumaidoadadaly wimideianiiauondaruifumfauaslunadessuuiiosusns
Seudsanserlussivanufnwegrulussisin egalsiniy uideluewianmsdafnwinisiiluea ISLE WWldluuiun
934 ilenpaeunNuIINEaLarUsAVENaYe TnaluBsUsEInY TasonafnuinadnsiunadugvdmenisFou inue
nsAntugs mafdusiuvesiiou wazmsseniunmslityaussvslunssuiunmaioud venand arsfimssiosen
mATeFeMseenuUUNMAITodsmauviensidoidmaass iedAnwianuduiusiGanguazraseninsesdusznoues
sruufinAamaioussunios wosnadnsnsSoudvesi3ouegwinteteiy nuitelusueneassdinmunumvausias
faluluea ISLE Tudsdn 1wy unumves Al-Augmented Pedagogy #3aNav84n1509N4kUU Phygital Space siowgRAnssu
msi3oud ievhanudilanalnagluvessyuuinanisieusodisdneu vhofign msinsveisveunnsidelug
Uuniinannuansaniu Wy anidugaudnuanisnig N13138U3AAATIR NTBUTUNNISITEUTUBNTEUY SIS
MIAnuUsTuAULsEsIIY AuLdeiiy waznsTuveslSeunasaouionislddayayUsehivg WloatuayunIWAL
mnmIMsiiuguanazIenLUUTEUUNMISeusSaler iz aunasSduluszerem



Journal of Mahayana voice, Year 12, Issue 1, January — February 2026 | 295

LONE5D19D4

Fa130 wnilv. (2566). nsseuilusaduyiuszivg unumaguazunIngds. njaunne yatsaeuiuunaa.

driinanuiaungsnssumedidnnsedng (esdnisumaw). (2566). wuannsnisiiugualyyn Ussivguasussmalne.
e dinauiRugInssunsBiannselind.

Dwivedi, Y. K., Hughes, L., Ismagilova, E., Aarts, G., Coombs, C., Crick, T., ... Williams, M. D. (2023). Artificial
intelligence (Al): Multidisciplinary perspectives on emerging challenges, opportunities, and
agenda for research, practice and policy. International Journal of Information Management, 71,
102642. https://doi.org/ 10.1016/].ijinfomgt.2023.102642

European Commission. (2022). Ethics guidelines for trustworthy artificial intelligence. Publications Office of
the European Union.

Facione, P.A. (2015). Critical thinking: What it is and why it counts (2015 update). Insight Assessment.

Makransky, G., & Petersen, G. B. (2019). Immersive virtual reality and learning: A meta-analysis. Computers &
Education, 147, 103778. https://doi.org/10.1016/j.com pedu. 2019.103778

Molenaar, I. (2022). Personalized learning with artificial intelligence: What it does and what it should do.
Computers and Education: Artificial Intelligence, 3, 100040.
https://doi.org/10.1016/j.caeai.2022.100040

OECD. (2021). Beyond academic learning: First results from the Survey of Social and Emotional Skills. OECD
Publishing.

Radianti, J., Majchrzak, T. A., Fromm, J., & Wohlgenannt, I. (2020). A systematic review of immersive virtual
reality applications for higher education: Design elements, lessons learned, and research agenda.
Computers & Education, 147, 103778. https://doi.org/10.1016/j. compedu.2019.103778

Siemens, G. (2022). Learning analytics and the evolution of learning ecosystems. In C. Lang, G. Siemens, A.
Wise, & D. Gasevi¢ (Eds.), Handbook of learning analytics (2nd ed., pp. 57-66). Society for Learning
Analytics Research (SoLAR). https://doi.

0rg/10.18608/hla22.005

UNESCO. (2023). Guidance for generative Al in education and research. United Nations Educational, Scientific
and Cultural Organization. https://unesdoc.unesco.org/ark:/

48223/pf0000386693

Williamson, B., & Eynon, R. (2020). Historical threads, missing links, and future directions in Al in education.
Learning, Media and Technology, 45(3), 223-235. https://doi.org/10.1080/ 17439884.2020.1798995

World Economic Forum. (2023 ). The future of jobs report 202 3. World Economic Forum.
https://www.weforum.org/reports/the-future-of-jobs-report-2023/



