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ABSTRACT

Background. The increasing integration of artificial intelligence (AI) into early child-
hood education signals more than a technological milestone—it represents a structural
transformation in human development. Nations across the globe, including China, the
United States, the Russian Federation, and the European Union, are incorporating Al
literacy from the earliest stages of education. This shift warrants a reevaluation of de-
velopmental psychology, as children now engage with non-human agents in cognitive,
emotional, and moral learning processes.

Objective. This paper explores how varying degrees of exposure to Al during child-
hood generate divergent developmental trajectories. A new taxonomy of childhood devel-
opment is proposed, identifying three types: Synthetes (children immersed in AI ecosys-
tems), A-Voiders (children with minimal or no Al exposure), and Equilibrants (children
who critically navigate both AT and human domains). Through this typology, the study
examines how Al-mediated experiences shape cognitive structure, emotional depth, and
ethical agency.

Design. The conceptual framework is constructed around four interrelated dimen-
sions: level of AI exposure, cognitive modification, socio-emotional restructuring, and ethical
agency formation. Drawing upon classic psychological theories including Piaget’s cognitive
stages, Vygotsky’s social mediation, Erikson’s identity development, and Bandura’s social
learning, the paper analyzes how AI disrupts and reconfigures each dimension. These
disruptions are not merely additive but transformative, challenging traditional models of
childhood development.

Results. Synthetes often exhibit enhanced computational thinking and pattern
recognition but may lack reflective depth and authentic emotional capacity. A-Voiders
preserve traditional interpersonal and ethical frameworks but risk marginalization in
Al-dominated systems. Equilibrants demonstrate the most adaptive profile, developing
hybrid competencies that include both technical fluency and critical, ethical judgment.
The framework reveals that Al is not a neutral educational tool but a co-constitutive agent
in the formation of human identity. The typology enables stakeholders to recognize how
education systems shape future societies not only through curriculum but also through
the ontological environments they create.
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Conclusion. The emergence of Digital Childhoods demands a radical transformation
in educational psychology. Future research and policy must focus not just on integrat-
ing Al tools but on rethinking developmental models to ensure that children grow into
autonomous, reflective, and ethically grounded individuals. The future of human develop-
ment will be influenced by how deliberately and critically societies design Al-mediated
environments for children.

Keywords: Digital childhoods; Al-mediated development; educational psychology;
ethical agency formation; developmental taxonomy

Highlights:
o Introduces a developmental taxonomy distinguishing Synthetes, A-Voiders, and
Equilibrants based on AI exposure and cognitive adaptation.

« Reveals how AT alters core aspects of child development: cognition, emotional in-
telligence, and moral reasoning.

« Proposes a four-dimensional framework to illustrate and analyze the effects of AI
on childhood development: exposure, cognition, emotion, and ethics.

o Advocates for the urgent adaptation of educational psychology to address hybrid
human-AT developmental ecologies.

o Emphasizes the need for deliberate ethical planning in Al literacy to preserve hu-
man agency, relational depth, and interpretive independence.

AHHOTAIIVS

LIM®POBOE JETCTBO: «CUMHTETDI», «A-BOVIEPbHI>
N «QKBUMJIMBPAHTBI» B 3ITOXY MICKYCCTBEHHOI'O MHTEJIJIEKTA

AxTyanpHOCTb. VHTerpamnus uckyccrBeHHoro nnremiekra (V1) B o6pasoBanne
ZeTell MIaiLIero Bo3pacTa 3HaMEeHyeT CO00ii CMeHy IapagurMpl B 4eJIOBEYECKOM pas-
Butuy. OCHOBHBIE MUPOBBIE flepXaBbl, Takue kKak Kuraii, Coegunenssle IllTarer, Poc-
cniickas Qepepannsa u EBpomnelickmit 003, BHEAPSIOT IPaMOTHOCTD B obmactu VIV ¢ ca-
MBIX PaHHIX 3TAIIOB 0OpasoBaHus. Temeps /jeTy B3aNMOAEIMCTBYIOT C UCKYCCTBEHHBIMI
areHTaMM B IIPOIIecce CBOEr0 KOTHUTVMBHOTO, SMOIIOHA/IBHOTO I MOPA/IbHOTO Pa3BUTIA
B IIpoLjecce 00ydIeHus, 9TO aeT OCHOBAHS /LS IEPECMOTPA METOOIOT UM IICHXOJIOT U
PasBUTHAL.

ITens. B maHHOI paboTe 06OCHOBBIBAETCS UJies O TOM, YTO Pa3/N4Ms B CTEIIEHN
BO3/IeJICTBYsI ICKYCCTBEHHOTO MHTE/IEKTA B IeTCTBE (POPMUPYIOT Pas/INIHbIE TPAEKTO-
pyn pasBuTys pebenka. [IpemmaraeTcss HOBas TAKCOHOMUS JeTCKOTO Pa3BUTY, BbIfie-
JIAIOLIAA TPU TUIA TAKMX TPAeKTOPUIL: «CUHTETBI» ([eTH, IOrpy>KeHHbIe B 9KOCUCTEMBI
VIN), «a-Boiizepbl» (FeTy ¢ MUHMMAIbHBIM VM HY/IeBbIM Bo3feiicTBueM VIV) u «3kBu-
MOPaHTbD» (eTH, KOTOPbIE COHATAHCMPOBAHHO OCBAMBAIOT Kak cdepst VIV, Tak 1 cdepsr
Ye/I0BEUECKOII IeATENbHOCTI). Uepes Ty TUIIO/IOTHIO aHAIM3UPYEeTCs, KAK MIMEHHO OIIBIT,
OIIOCPEOBAHHBII ICKYCCTBEHHBIM MHTEIIEKTOM, POPMMpPYeT KOTHUTUBHYIO CTPYKTYPY,
9MOLMIOHA/IbHYIO ITTyOMHY 1 9TUYECKYI0 CBOOOJY JIelICTBMIL.

Husaiin. KoHnenrtyanbHas 0CHOBA IMOCTPO€HAa BOKPYT YeThIpeX B3aMOCBA3aH-
HBIX OOJIacTelr: ypoBeHb BospeiictBuA VIV, KOrHUTHUBHAA MOUQUKAIISL, COLMATbHO-
9MOLMOHAJIbHAS IIePeCcTPoliKa 11 (GOpMIPOBaHIe STUIECKOTO co3HaHusA. Omyupasich Ha
KJIacCUYeCKye MICUXOIoTnYecKue Teopun (Teopuio KorHutusHoro passutus JK. [Tnaxe,
TeopuIo conyanbHoro onocpenopanus JI.C. Beirorckoro, Teopuy pasBUTUA UEHTUY-
HOCTV O. SPUKCOHA ¥ COI[MANbHOro HaydeHNA A. baHIypeI), MBI yTBepXK/aeM, uto VI
HepecTpanBaeT KaXXyIo 13 BbIE/IEHHBIX Cep, IpIIeM 9TI I3BMEHEHIS HOCSAT He IIPOCTO
IOIIOIHSIOLINIT, HO ¥ IIPe0OpasyoIuit XxapakTep, 6pocast BBI30B TPAJUIIMOHHBIM MOJie-
JIIM e TCKOTO Pa3BUTHA.
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Pesynbrarhl. «CMHTETbI» 4aCTO IeMOHCTPUPYIOT PA3BUTOE BBIYMCINTETBHOE MbIII-
JIeHVIe U BBICOKUIT YPOBEHb 00PA3HOT0 BOCIPIUTIAS, HO MOTYT MCIIBITBIBATH HEOCTATOK
pedIeKCUBHOI TTyOMHBI U CIIOCOOHOCTY K IOJIMHHBIM SMOIVAM. «A-Boiifepbl» Haxo-
HATCA B TPAAVMILMOHHBIX MEX/IMYHOCTHDIX U STMYECKUX PaMKaX, HO PUCKYIOT OKa3aTbCs
MapruHaIM3MPOBAHHBIMU B CUCTEMaAX, TAe foMuHupyeT V. «KBUIMOPaHTbI» JeMOH-
CTPUPYIOT HanboIee afaNTUBHBII IPOdIIb, pa3BUBast TMOPUAHbIE KOMIIETEHI[NI, KOTO-
pble BK/IIOYAIOT KaK CBOOOJHOE BIafIeHNe TeXHIYECKOI CTOPOHOI, TaK U KPUTUYECKMe
9TUYECKNe CY)KIeHNs1. AHaM3 moKasbiBaet, 4To VIV Heb3st cauTarh HEMTPATBHBIM 00-
Ppa3oBaTeNbHBIM MHCTPYMEHTOM, OH BBICTYIIAeT B Ka4eCTBe KOHCTUTYUPYIOIIEro areHTa
B (OPMMPOBAHNN YeTOBEYECKO UeHTUIHOCTH. [IpemokeHHas TUIIOTIOI A TI03BOIAET
HOHATB, KaK CUCTEMBI 00pa3oBanyA GOPMUPYIOT 001eCTBa OY/IYIIero He TOIbKO C IOMO-
I[bI0 YUeOHBIX IIPOTPaMM, HO 1 C HOMOIIIBIO CO37aBaeMOIl IMV OHTOJIOTMYECKOI CPeIbl.

BoiBoasl. BosHukHOBeHMe 1MpoOBOro AeTcTBa TpedyeT pagyuKaabHBIX IIpeobpa-
30BaHUII B IIEJaTOTMYECKOI IICUXONIOINN. byyiue ucciefoBaHyA ¥ MOIUTUKA JOIKHBIL
OBITh COCPEOTOYEHBI He TOJIbKO Ha MHTEerpaluy MHCTpyMeHToB VI, Ho 11 Ha mepeoc-
MBIC/IEHII MOJie/Iell Pa3BUTIUSA, YTOOBI FAPaHTIPOBATD, YTO AETU BBIPACTYT CAMOCTOSI-
TENILHBIMM U PeIeKCHBHBIMYU JIMYHOCTAMY, ONMMPAIOIIMMIICSA Ha 3TUYECKVe HOPMBI.
Bynyiee demoBeuecKoro pasBUTHs OyAET 3aBUCETh OT TOTO, HACKOTILKO CO3HATEIBHO I
KPUTIYECKM 00I1[ecTBO OyeT CO34aBaTh Cpeny /I AeTell, OCHOBAHHYIO Ha VICKYCCTBEH-
HOM MHTEJIIEKTe.

Knioueevie cnosa: IludppoBoe feTcTBO; pasButHe, onocpenosanHoe MV mexaro-
rudecKast ICUXOJIoryst; GOpMUPOBaHIIe STUYECKOTO CO3HAHNIS; TAKCOHOMUS Pa3BUTIS

KiroueBbie OM0KEHIIA:

o IlpennoxkeHa TAKCOHOMUS Pa3BUTHUs, pa3Nyalonlas TpY TUIIA TPAeKTOPUIL pas-
BUTHSA («CHUHTETbI», «a-BOMIEPDI» U «IKBUIUOPAHTDI») Ha OCHOBE BO3[EMCTBIUS
VIV 1 0cob6eHHOCTe) KOTHUTYBHO alallTalliyl K TAKOMY BO3ZEJICTBIIO

o BoraBneHo, kak VIV n3aMeHsieT OCHOBHBIE aCIIEKTBI Pa3BUTHSI PEOEHKA: TO3HAHIIE,
9MOIIOHA/IbHBII MHTEIUIEKT ¥ 0COOEHHOCTI MOPAJIbHBIX CY)KIeHNUI

° Hpe;momeHa YEThIpEXMEPHAA MOJEIb BANAHNA N na pa3BuUTHE NETCTBA: BO3-
JICIZCTBI/IC, IIO3HAaHME, SMOI NN, 3TUKA

« O6ocHOBaHa HEOOXOAMMOCTD afANTALINN MEfAaTOTMIECKON MCUXOIOINN K Iub-
pupHBIM yenoBeko-VIV skonornam pasBuTusa

o HOH‘{ePKHYTa Ba)KHOCTD INPOAYMAaHHOI'O 3TMYECKOIO IVIAHVMPOBAaHNMA B paMKaxX
TPaMOTHOCTH B obmactu VI [IA COXpaHEHMA Ye/I0BEYeCKOI areHTHOCTH, I‘}IY6I/I-
HbI SMOLIMMOHA/IbHBIX OTHOIIIEHNI 11 HE3aBUCUMOCTI MHTEpPIIpeTann

RESUMEN

INFANCIAS DIGITALES: SINTETOS,
EVASORES-A Y EQUILIBRANTES EN LA ERA DE LA TA

Antecedentes. La creciente integracion de la inteligencia artificial (IA) en la edu-
cacion infantil temprana representa mas que un hito tecnoldgico: simboliza una trans-
formacién estructural en el desarrollo humano. Diversas naciones alrededor del mundo,
incluyendo China, Estados Unidos, la Federacién Rusa y la Unién Europea, estan incor-
porando la alfabetizacion en IA desde las etapas mds tempranas de la educacion. Este
cambio justifica una reevaluacion de la psicologia del desarrollo, ya que los nifos ahora
interactiian con agentes no humanos en los procesos de aprendizaje cognitivo, emocional
y moral.

Objetivo. Este articulo explora como distintos grados de exposicion ala IA durante la
infancia generan trayectorias de desarrollo divergentes. Se propone una nueva taxonomia
del desarrollo infantil, identificando tres tipos: Sintetos (niflos inmersos en ecosistemas
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de IA), Evasores-A (nifios con exposicion minima o nula a la IA) y Equilibrantes (nifios
que navegan criticamente tanto los dominios humanos como los de la TA). A través de
esta tipologia, el estudio examina cdmo las experiencias mediadas por la IA moldean la
estructura cognitiva, la profundidad emocional y la agencia ética.

Diseiio. El marco conceptual se construye en torno a cuatro dimensiones interre-
lacionadas: el nivel de exposicion a la IA, la modificacién cognitiva, la reestructuracion
socioemocional y la formacion de la agencia ética. Basaindose en teorias psicoldgicas cla-
sicas que incluyen los estadios cognitivos de Piaget, la mediacion social de Vygotsky, el
desarrollo de la identidad de Erikson y el aprendizaje social de Bandura, el articulo analiza
como la IA interrumpe y reconfigura cada dimension. Estas disrupciones no son mera-
mente aditivas, sino transformativas, desafiando los modelos tradicionales del desarrollo
infantil.

Resultados. Los Sintetos a menudo exhiben un pensamiento computacional y un
reconocimiento de patrones mejorados, pero pueden carecer de profundidad reflexiva y
capacidad emocional auténtica. Los Evasores-A preservan marcos interpersonales y éticos
tradicionales, pero se arriesgan a la marginacién en sistemas dominados por la IA. Los
Equilibrantes demuestran el perfil mas adaptativo, desarrollando competencias hibridas
que incluyen tanto fluidez técnica como juicio critico y ético. El marco revela que la IA no
es una herramienta educativa neutral, sino un agente constitutivo en la formacién de la
identidad humana. La tipologia permite a los actores clave reconocer cdmo los sistemas
educativos moldean las sociedades futuras no solo a través del curriculo, sino también
mediante los entornos ontoldgicos que crean.

Conclusion. La emergencia de las Infancias Digitales exige una transformacion ra-
dical en la psicologia educativa. La investigacion y las politicas futuras deben centrarse
no solo en integrar herramientas de IA, sino en repensar los modelos de desarrollo para
garantizar que los nifios se conviertan en individuos auténomos, reflexivos y con una base
ética solida. El futuro del desarrollo humano estara influenciado por cuan deliberada y
criticamente las sociedades disefien los entornos mediados por IA para los nifios.

Palabras clave: Infancias digitales; desarrollo mediado por IA; psicologia educativa;
formacion de la agencia ética; taxonomia del desarrollo

Disposiciones clave:

« Introduce una taxonomia del desarrollo que distingue Sintetos, Evasores-A y Equi-
librantes segtin la exposicion a la IA y la adaptacion cognitiva.

« Revela como la IA altera aspectos centrales del desarrollo infantil: la cognicién, la
inteligencia emocional y el razonamiento moral.

o Propone un marco tetradimensional para ilustrar y analizar los efectos de la IA en
el desarrollo infantil: exposicion, cognicién, emocion y ética.

« Aboga por la adaptacion urgente de la psicologia educativa para abordar las ecolo-
gias de desarrollo hibridas humano-IA.

o Enfatiza la necesidad de una planificacion ética deliberada en la alfabetizacién en

IA para preservar la agencia humana, la profundidad relacional y la independencia
interpretativa.

RESUME

ENFANCES NUMERIQUES: SYNTHETES, EVITANTS
ET EQUILIBRANTS A LERE DE LTA

Origines. Lintégration croissante de l'intelligence artificielle (IA) dans [éducation de
la petite enfance représente plus qu'une étape technologique — elle constitue une trans-
formation structurelle du développement humain. Les nations du monde entier, dont la
Chine, les Etats-Unis, la Fédération de Russie et 'Union européenne, intégrent la littératie
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en IA des les premiers stades de Iéducation. Ce tournant impose une réévaluation de
la psychologie du développement, puisque les enfants interagissent désormais avec des
agents non humains dans leurs processus d’apprentissage cognitif, émotionnel et moral.

Objectif. Cet article explore comment différents degrés dexposition a I'TA durant len-
fance génerent des trajectoires développementales divergentes. Une nouvelle taxonomie
du développement de lenfant est proposée, identifiant trois types : les Synthetes (enfants
immergés dans les écosystémes de I'TA), les Evitants (enfants ayant peu ou pas dexposition
aTTA), et les Equilibrants (enfants naviguant de fagon critique entre les domaines humains
et ceux de 'TA). A travers cette typologie, [étude examine comment les expériences média-
tisées par I'TA fagconnent la structure cognitive, la profondeur émotionnelle et l'agentivité
éthique.

Méthodes. Le cadre conceptuel est construit autour de quatre dimensions intercon-
nectées : le niveau dexposition a I'TA, la modification cognitive, la restructuration so-
cio-émotionnelle et la formation de lagentivité éthique. En sappuyant sur des théories
psychologiques classiques, telles que les stades cognitifs de Piaget, la médiation sociale
de Lev Vygotski, le développement identitaire d’Erikson et lapprentissage social de Ban-
dura, larticle analyse comment I'TA perturbe et reconfigure chacune de ces dimensions.
Ces perturbations ne sont pas simplement additives mais véritablement transformatrices,
remettant en question les modeles traditionnels du développement de lenfant.

Résultats. Les Synthetes présentent souvent une pensée computationnelle et une re-
connaissance des motifs accrues, mais peuvent manquer de profondeur réflexive et de
capacité émotionnelle authentique. Les Evitants conservent les cadres interpersonnels et
éthiques traditionnels mais risquent une marginalisation dans des syst¢émes dominés par
I'TA. Les Equilibrants démontrent le profil le plus adaptatif, développant des compétences
hybrides comprenant a la fois la maitrise technique et le jugement critique et éthique. Le
cadre révele que I'TA nest pas un outil éducatif neutre mais un agent co-constitutif dans
la formation de I'identité humaine. La typologie permet aux parties prenantes de recon-
naitre que les systémes éducatifs fagonnent les sociétés futures non seulement par le biais
des programmes scolaires mais aussi par les environnements ontologiques qu’ils créent.

Conclusion. émergence des enfances numériques exige une transformation radicale
de la psychologie de léducation. Les futures recherches et politiques doivent se concen-
trer non seulement sur l'intégration des outils d'TA mais aussi sur la refonte des modeles
développementaux afin de garantir que les enfants grandissent en individus autonomes,
réfléchis et éthiquement solides. Lavenir du développement humain sera influencé par la
maniére dont les sociétés congoivent, de fagon délibérée et critique, les environnements
meédiatisés par I'TA pour les enfants.

Mots-clés: Enfances numériques; développement médiatisé par I'TA; psychologie de
éducation; formation de lagentivité éthique; taxonomie développementale

Points principaux:

« Introduit une taxonomie développementale distinguant les Synthétes, les Evitants
et les Equilibrants selon lexposition a I'TA et l'adaptation cognitive

o Révele comment I'TA modifie des aspects fondamentaux du développement de len-
fant : cognition, intelligence émotionnelle et raisonnement moral

« Propose un cadre a quatre dimensions pour illustrer et analyser les effets de I'TA sur
le développement de lenfant : exposition, cognition, émotion et éthique

o Plaide pour une adaptation urgente de la psychologie de léducation afin de répon-
dre aux écologies développementales hybrides humain-IA

o Met l'accent sur la nécessité d’'une planification éthique délibérée dans la littératie
en JA afin de préserver l'agentivité humaine, la profondeur relationnelle et I'in-
dépendance interprétative
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Introduction: A New Chapter in Human Development

The early 21*" century has seen significant change in the conditions of childhood
development. Al is moving from being a peripheral technological tool to being a
significant participant in educational, cognitive, emotional and social environments
across the globe. Nations such as China and the United States have initiated aggres-
sive policies to introduce Al literacy from the earliest stages of schooling, signaling a
global recognition that future citizens must not merely be consumers of AI but pro-
ficient navigators and creators within Al-saturated ecosystems (Hao, 2019; National
Science Foundation, 2023). In China, Al curricula focusing on machine learning,
robotics, and algorithmic thinking are now mandatory in primary schools, while in
the United States, decentralized but intensifying efforts to integrate Al across K-12
education reflect a parallel urgency. Both, the Russian Federation, through initiatives
like the Moscow Electronic School, and the European Union, through its emphasis
on ethical Al literacy (European Commission, 2020), have also embarked on their
own divergent paths.

The educational significance of these policies represents only one aspect of their
total importance. These indicators demonstrate a recognition of fundamental shift oc-
curring in human development processes. This research investigates how the world-
wide adoption of early Al education functions as a crucial catalyst for examining the
effects of Al integration on the cognitive development, socio-emotional growth, and
ethical formation of future generations.

The paper develops a classification system that includes three developmental pro-
files: Synthetes who spend most of their time in AI-mediated environments, A-Voiders
who avoid Al integration, and Equilibrants who learn to balance technological skills
with emotional and ethical competencies. These categories show more than techno-
logical access because they depict separate human trajectories which emerge from
different levels of Al interaction patterns.

Analysis begins by examining basic psychological theories including Piaget’s cog-
nitive development, Vygotsky’s social mediation, Erikson’s psychosocial stages, and
Bandura’s social learning, through the lens of Al disruption. The paper develops a
conceptual framework through four dimensions which include: level of AI exposure,
cognitive modification, socio-emotional restructuring and ethical agency formation; this
framework is used to explore essential questions about Al literacy and unconscious,
ethical and cognitive development, and human agency, in algorithmically designed
spaces.

Contemporary educational psychology approaches need to undergo a fundamen-
tal transformation if it is to lead the development of humane education during the AI
era. Digital Childhoods face a risk of developing technologically proficient, but mor-
ally hollow citizens, where there exists the absence of any critical evaluation and pre-
emptive intervention. With a concerted effort aimed at educational and development
practices, society may yet cultivate individuals capable of masterring synthetic futures
with creative thinking, ethical understanding, and moral principles.
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Results

Envisioning the Future: Divergent Childhoods

The implementation of Al technology in children’s development spaces creates mul-
tiple distinct developmental pathways, instead of producing a single unified out-
come. It is conceivable that different intensities of Al adoption across nations and
regions, together with their varying philosophical approaches lead to the emergence
of new human types. The three child development profiles — Synthetes, A-Voiders
and Equilibrants - introduced in this paper, demonstrate more than a mere category
of technological access, but rather a taxonomy of basic differences an individuals’
cognitive, emotional and ethical foundations, according to the level of their Al expos-
ure. Human societies face diverse psychological futures through these three distinct
psychological developmental profiles which, this study suggests, will lead to separate
and distinct outcomes.

Synthetes

Children who belong to the Synthetes type, experience Al integration throughout
their entire developmental experiences. The fundamental structure of their daily life
consists of Al-based learning systems, intelligent companions, predictive feedback
technology and algorithmically designed experiences. The mandatory Al literacy
programs in Chinese primary schools (Hao, 2019) and state-led AI education initia-
tives in the United States (National Science Foundation, 2023) have already produced
Synthetes as an identifiable social group.

The cognitive abilities of Synthetes tend to become more advanced in algorithmic
reasoning as well as adaptive learning and pattern recognition. The problem-solving
methods of Synthetes are supported by Al systems that provide immediate feedback
along with customized learning routes (Long & Magerko, 2020). However, because Al
systems tend to optimize immediate problem resolution, the negative trade-offs may
include a weakening of deep cognitive focus, the capacity for reflective and abstract
thinking, and resilience when faced with ambiguity.

Emotionally, Synthetes often engage with AI companions including robots, chat-
bots, and virtual tutors, whose social simulation may significantly shape their under-
standing of relationships. Consequently, this can lead to emotional flattening, where
authentic human affect becomes harder to interpret or discern as significant. The
boundaries between real and simulated empathy blur, potentially restructuring the
emotional architecture upon reaching adulthood (Sharkey, 2021).

Ethically, Synthetes may grow accustomed to algorithmic decision-making that
prioritizes efficiency and the satisfaction derived from response conditioning rath-
er than undertaking complex moral deliberation. Their sense of agency could be
eroded by systems designed to predict and preempt choices, raising concerns about
autonomy and moral maturation (Crawford, 2021). In the long term, Synthetes may
dominate technological industries and drive future innovation. Yet they may also
struggle with existential questions about meaning, authenticity, and relational depth
in a world increasingly saturated with synthetic interactions.
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A-Voiders

A-Voiders are children who, either due to socio-economic circumstances or cultural
reasons, do not have any exposure to Al In rural parts of the Russia Federation where
access to Al-based educational resources is restricted relative to big cities (Lomovt-
seva & Popova, 2021), or in the global South where there is a lack of infrastructure,
A-Voiders are the rule rather than the exception. Even in the developed world, certain
groups of families and communities choose not to participate in the digital revolution
because of moral, religious or philosophical reasons.

Cognitively, A-Voiders rely on the classical learning methods derived from the
use of memory, manual problem solving and face-to-face education. Their intellectual
growth might support certain cognitive qualities like sustained attention, narrative
reasoning, and symbolic thinking that tend to fade in the presence of AI (Williamson
& Eynon, 2020). Nevertheless, they may find it hard to fit into a world that is becom-
ing increasingly disposed to the use of Al. Emotionally, A-Voiders are brought-up
through human relations, which means that they learn through community work,
guidance and in-person interaction. This can increase empathy and strengthen rela-
tionships, but it can also lead to feelings of isolation in environments where technol-
ogy is the dominant force.

Ethically, A-Voiders tend to develop moral reasoning frameworks based on tra-
ditional community norms and direct human interaction. They may feel more in
control and responsible, but may also feel detached when confronted with AI systems
that operate beyond the familiar ethical codes. In the future global environment, A-
Voiders might end up being minority groups if the rest of the population becomes
predominantly Al-literate. Alternatively, they could act as a bulwark of humanistic
values that AI-dominant societies may otherwise forget.

Equilibrants

Equilibrants are children who are exposed to Al in a controlled manner that empha-
sizes critical thinking, ethical reasoning, and humanistic development. In countries
like Finland and Estonia, the education system seeks to include Al literacy as part
of the curriculum while simultaneously developing traditional humanistic capacities
(European Commission, 2020). Equilibrants are explicitly taught not just to use Al
but how to question it, interpret it, and evaluate it ethically.

Cognitively, Equilibrants develop hybrid profiles: they are capable of navigating
algorithmic systems but also trained to recognize their limitations. Metacognitive
skills, critical thinking, and creative problem-solving are actively promoted alongside
technical proficiency (Luckin, 2022). Emotionally, Equilibrants are socialized into en-
vironments that balance AI-mediated learning with strong human mentorship. They
are encouraged to engage with Al as a tool, not as a substitute for genuine emotional
bonds. Programs that combine AI use with socio-emotional education aim to pro-
duce individuals who can interact empathetically with humans and objectively with
systems that simulate human interaction. Ethically, Equilibrants are explicitly trained
in concepts of ethics, algorithmic bias, and moral agency in the context of digital en-
vironments. Their education emphasizes that human values must guide technological
development, not vice versa. Equilibrants represent the aspirational model: adaptable,
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critical, and ethically resilient individuals capable of thriving in Al-saturated socie-
ties without losing the core human capacities necessary for autonomy, creativity, and
social cohesion.

Diverging Paths of Digital Childhood

The educational differences among these three types represent fundamental changes
in human development. The technical expertise of Synthetes may lead to success in
their domains yet they face challenges with understanding meaning, developing em-
pathy and ethical understanding. The preservation of humanistic traditions exem-
plified by A-Voiders may come at the cost of their potential exclusion from AI-con-
trolled economic systems. Equilibrants who receive proper developmental guidance
may establish a path for human development that uses technology to boost instead of
reduce human capabilities. The development of these groups results from deliberate
decisions made by educators in collaboration with policymakers, parents and socie-
ties. The future of human integration with AI technology depends on intentional and
ethically grounded approaches to childhood development during the AI era.

Foundations of Development:
Psychological Theories Revisited

The integration of Al into children’s developmental environments creates fundamen-
tal challenges to established psychological theories. Twentieth-century traditional
educational frameworks were built on the assumption that all educational agents and
tools would remain human and analog. The growth of child interaction with syn-
thetic entities that perform dynamic interactions, simulate emotional responsivity
and alter the process of cognitive scaffolding, require psychologists to reevaluate and
reinterpret existing models and in some cases develop entirely new frameworks. The
developmental paths of Synthetes, A-Voiders, and Equilibrants lead them through
completely new experiential territories which classical theories are poorly equipped
to anticipate or conceptualize.

Scaffolding Without Ground:
Rethinking Cognitive Growth in AI Worlds

Jean Piaget’s constructivist theory posits that children build knowledge through direct
interaction with their environment, moving through a sequence of developmental
stages—sensorimotor, preoperational, concrete operational, and formal operational
(Piaget, 1952). Traditionally, these stages reflected embodied experimentation with
the physical world and dialogical engagement with their human counterparts.

However, Al-mediated environments introduce a new form of intelligent scaffold-
ing that may compress, bypass, or distort these traditional developmental sequences.
Intelligent tutoring systems can present complex abstract problems to children long
before they would traditionally be ready for them, based on predictive analytics of
performance (Luckin, 2022). While this may accelerate the acquisition of certain for-
mal operational skills, it risks hollowing the experiential foundation required for true
cognitive depth.



12 Andoniou, C.

For Synthetes, the sensorimotor grounding Piaget emphasized may be partially
replaced by symbolic or virtual interaction. Their knowledge may thus be techni-
cally sophisticated but experientially shallow. In contrast, A-Voiders are more likely
to follow Piagetian pathways in traditional form, but may lack the augmented cogni-
tive agility prized in Al-mediated societies. Equilibrants may represent an optimal
hybrid: children who develop traditional cognitive foundations enriched, but not
overwhelmed, by Al support.

Mediated Minds:
Social Learning and Synthetic Interlocutors

Lev Vygotsky’s sociocultural theory stresses that cognitive development is fundamen-
tally mediated by social interaction and cultural tools (Vygotsky, 1978). The Zone of
Proximal Development (ZPD) describes the gap between what a child can do inde-
pendently and what they can achieve with guided assistance.

AT agents now act as mediators within this zone. Intelligent tutors, adaptive learn-
ing companions, and emotionally responsive robots provide scaffolding, once exclu-
sively offered by humans (Holmes et al., 2019). For Synthetes, the primary social
mediator may increasingly be non-human — raising profound questions about the
authenticity and depth of their internalization processes. Is the internalization of re-
lational experience and the adoption of knowledge from AI fundamentally different
from internalizing it from a human teacher? Early evidence suggests it may well be:
AT’s responses are contingent but not truly reciprocal, potentially altering the devel-
opment of empathy, theory of mind, and collaborative reasoning.

A-Voiders continue to rely on human-mediated scaffolding, consistent with Vy-
gotsky’s original model, but may be less adaptable to future digital social structures.
Equilibrants who engage both human mentors and with AI systems, in a critically
thoughtful manner, may develop a richer, layered model of social cognition, recogniz-
ing the ontological differences between human and artificial others.

Fragmented Selves:
Identity Development in Algorithmic Environments

Erik Erikson’s psychosocial theory outlines stages of identity development centered
around resolving conflicts such as trust versus mistrust, autonomy versus shame, and
identity versus role confusion (Erikson, 1968). Identity formation, particularly during
adolescence, is predicated on negotiating social roles, receiving feedback from peers
and society, and crafting a coherent sense of self.

In Al-saturated environments, however, the sources of feedback and role mod-
eling expand dramatically. Synthetes may receive constant algorithmic feedback on
behavior, preferences, and performance — feedback that is designed to optimize sat-
isfaction or conformity rather than promote authentic identity exploration (Kahai &
Avolio, 2018). The risk is an identity forged through synthetic validation: children
may come to see themselves primarily through algorithmic mirrors that lack depth,
contradiction, or genuine emotional nuance.

A-Voiders, developing their identities in largely traditional human social ecosys-
tems, may achieve more grounded senses of self but struggle with future roles that
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demand navigation of AI-dominant structures. Equilibrants, critically aware of the
difference between human and Al validation, may develop meta-cognitive resilience,
maintaining agency amidst algorithmic architectures.

Watching Machines:
Imitation and the Ethics of Synthetic Modeling

Albert Bandura’s social learning theory emphasizes learning through observation,
imitation, and modeling (Bandura, 1977). Children learn behaviors not only through
direct instruction but by observing the actions and consequences experienced by oth-
ers. However, Al agents including virtual assistants, chatbots, and educational robots
must now be accounted for as potential models.

For Synthetes, significant portions of social learning may involve the observation
of synthetic agents that perform tasks, express simulated emotions, or demonstrate
problem-solving behaviors. Yet Al models do not possess consciousness, emotion, or
ethical judgment. Thus, imitation may occur without true internalization of human
emotional or grasping moral complexity (Zawacki-Richter et al., 2019). A-Voiders,
who learn primarily through human modelling, tend to maintain a richer affective
capacity that accommodates ethical layers in their social learning, but they may find
Al-mediated environments confusing or alienating later in their development. Equili-
brants, through explicit education on the constructed nature of AI models, may en-
gage with imitation more critically, selectively adopting behaviors while maintaining
human ethical frameworks.

Childhood Rewritten:
The Need for a New Theoretical Synthesis

The foundational theories of Piaget, Vygotsky, Erikson, and Bandura remain vital
touchstones for understanding human development, but they are no longer sufficient
on their own, given that the fundamental conditions of development have changed.
Al introduces new agents of learning, new forms of social interaction, and new feed-
back loops that fundamentally alter the developmental ecology itself. Children to-
day do not merely engage with different tools; they develop within environments
co-constructed by non-human intelligences that simulate, scaffold, and shape cog-
nitive, emotional, and ethical development. It is insufficient to treat Al as an exter-
nal addition to existing developmental models; rather, a new theoretical synthesis
is required — one that conceptualizes development under conditions of synthetic
mediation, algorithmic influence, and hybrid relationality. Without reconceptualiz-
ing human development in this transformed context, our psychological frameworks
will remain partial and limited, unable to fully guide humane, reflective, and resilient
futures for Digital Childhoods.

Interference and Transformation:
How AI Impacts Each Child Group

AT technologies that integrate into children’s developmental environments transform
the fundamental processes of cognitive development, emotional growth and ethical
formation. AI exposure, across the differing profiles presented by Synthetes, A-Void-
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ers and Equilibrants, generate differentiated patterns of influence that alter and inter-
fere with development trajectories. The analysis of these patterns allows scientists to
determine the possible evolution of human identity along with social structures and
ethical reasoning in a world dominated by AI technologies.

Cognitive Development

The advance of human cognitive abilities, including attention development, memory
capabilities, problem-solving skills, creativity and critical thinking, undergo funda-
mental changes through Al technologies. Children that present as Synthetes, receive
Al-enhanced learning from early ages and tend to develop superior abilities in process-
ing data and recognizing patterns along with adaptive problem-solving skills (Luckin,
2022). The feedback systems generated by Al technology foster an understanding of
thinking that emphasizes achieving optimal results and delivering fast and efficient
solutions. These children show mastery in handling complicated systems, but their
abilities for extended critical evaluation, along with cognitive emotional management
of ambiguity, acceptance, doubt and questioning may remain underdeveloped.

The way Al presents customized content to users can create cognitive rigidity by
strengthening current preferences while blocking exposure to contradictory ideas
needed for deep learning and intellectual adaptability (Chen et al., 2020). The Syn-
thetes face the dual threat of developing superior intellectual flexibility but with a lim-
ited depth of understanding—prepared to perform outstandingly in operations, yet
struggle with complex and nuanced knowledge domains. A-Voiders achieve cognitive
development through traditional approaches, such as exploratory play, narrative learn-
ing and human-assisted problem-solving. Their relatively deep memory, provides a
capacity for narrative thinking and communication skills, but they may lack computa-
tional skills to succeed in AI-driven professions and within the civic roles of the future
(Williamson & Eynon, 2020). A-Voiders might face negative perceptions because their
way of thinking operates at a slower pace and lacks the algorithmic understanding
needed in contemporary techno-economic systems. Conversely, Equilibrants aspire to
master dual cognitive abilities that enable them to understand both Al systems and ap-
ply metacognitive methods to critically evaluate machine outputs. Equilibrant students
develop the ability to question the fundamental assumptions underlying AI generated
solutions as well as acquire the skills needed to resolve problems effectively.

Social and Emotional Development

Al-mediated environments cause fundamental changes in both socialization and
emotional development processes. Synthetes spend their time with synthetic agents,
such as robots and avatars and conversational Al platforms, that create social-like
experiences, yet remain incapable of genuine emotional expression, consciousness
and ethical understanding (Sharkey, 2021). Children show attachment behaviors to-
ward computer agents because they mistakenly believe these systems possess human-
like qualities. The emergence of artificial intelligence in social environments raises
concerns about the proper development of authentic emotional connections and
emotional regulation and advanced social understanding. Emotional reactions may
develop through Al feedback systems that provide algorithmic validation instead of
authentic relational validation. Synthetes perform empathic behaviors according to
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metrics modelled by external systems, even though these systems are bereft of genu-
ine emotion, nor rooted in authentic human connections.

The traditional socio-emotional capabilities of A-Voiders develop within their
human-human social environments that foster an understanding of subtle nuanced
emotions, a capacity to handle complex relationships, manage uncertain situations
and address disputes. Social skills acquired by A-Voiders do not naturally transfer
to Al-based communication systems that mostly use synthetic agents and algorith-
mically controlled social networks. The deliberate training of Equilibrants develops
their ability to recognize synthetic social partners as distinct from genuine human
relationships. The combination of Al education with socio-emotional guidance cre-
ates synthetic emotional intelligence which leads to the effective use of AI systems
without mistaking simulations for genuine interactions. Such children learn to excel
at managing dual social environments while keeping their emotional intensity and
moral understanding intact while engaged in simulated spaces.

Moral and Ethical Development

Moral development — the formation of ethical reasoning, agency, and value sys-
tems—is particularly vulnerable to disruption by Al. Traditional moral education is
rooted in human experiences of trust, betrayal, reciprocity, and community negotia-
tion. Al systems, however, operate according to algorithmic logic oriented toward
optimization, satisfaction prediction, and behavioral nudging, without moral delib-
eration (Crawford, 2021).

Synthetes may internalize models of decision-making derived from prioritizing
efficiency and preference fulfillment through response conditioning over moral rea-
soning. Repeated exposure to systems that nudge behavior may subtly erode the ex-
perience of authentic choice and moral agency (Floridi, 2021). Children may come
to perceive ethical questions not as dilemmas requiring reflection and responsibility,
but as technical problems to be solved through preference-maximization algorithms.

A-Voiders, who develop moral frameworks through traditional human commu-
nity experiences, may preserve richer senses of responsibility, empathy, and justice.
Yet they may also find themselves ill-equipped to navigate the complex ethical ter-
rains of Al-mediated societies where algorithmic biases, opaque decision-making,
and synthetic influence challenge traditional moral values. Equilibrants, who are
educated to recognize the ethical dimensions of Al architectures, may develop robust
ethical agency capable of critical reflection in hybrid human-AlI systems. Ethical edu-
cation for Equilibrants emphasizes interpretation: reading AI outputs not as neutral
givens but as constructed artifacts requiring moral evaluation.

Fragmenting Futures: A Critical Outlook

The divergence in cognitive, socio-emotional, and ethical development among Syn-
thetes, A-Voiders, and Equilibrants signals the emergence of a range of different hu-
man modalities. Without deliberate interventions, we risk producing hyper-func-
tional yet ethically hollow generations within our societies, or conversely, ethically
grounded but technologically marginalized populations. The prospect for a future of
human flourishing within an Al influenced society will depend not merely on access
to technology, but on the conscious design of cognitive, emotional, and moral ecolo-
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gies that nurture both technical proficiency and human depth. The challenge is not
simply to teach children to use AI but to ensure that, amidst increasingly powerful
simulations, they remain deeply reflective, and ethically human.

Building the AI-Child Development Framework

To adequately conceptualize the transformations unfolding in childhood develop-
ment under the influence of artificial intelligence, a new analytical framework is nec-
essary—one that systematically conceptualizes the multiple dimensions along which
AT exposure reshapes cognition, socio-emotional capacities, and moral agency. Tra-
ditional developmental models, grounded in assumptions of human-to-human in-
teraction and analog knowledge environments, lack the conceptual tools to address
the synthetic, algorithmic, and hybrid contexts that now define Digital Childhoods.
This framework proposes four primary dimensions for analysis: (a) level of AI expo-
sure, cognitive modification, socio-emotional restructuring, and ethical agency forma-
tion. These dimensions are interrelated, interacting dynamically to produce distinct
developmental outcomes across the Synthetes, A-Voiders, and Equilibrants profiles.

Level of AI Exposure

Level of Al exposure refers to the frequency, intensity, and diversity of a child’s in-
teractions with Al systems. High exposure implies daily, multi-contextual engage-
ment with AI tutors, recommendation engines, virtual companions, and adaptive
learning platforms (Luckin, 2022). Moderate exposure involves structured, critical
engagement balanced with human-centered education, while low exposure indicates
minimal contact with Al systems, often due to infrastructural, cultural, or intentional
limitations (Table 1).

Table 1
Level of Al exposure across child profiles

LEVEL OF Al EXPOSURE
Synthetes A-Voiders Equilibrants
High daily exposure across edu- ~ Minimal exposure; primary Structured, critical exposure;
cational, recreational, and emo- learning and socialization oc- Al is integrated purposefully
tional contexts; Al becomes a pri- cur through human agents and alongside human-centered
mary developmental environment. traditional media. pedagogy.
EXAMPLES
A child uses AT tutoring plat- A child learns math with a hu- A child uses Al tools selectively

forms, receives Al-curated news,  man tutor, reads printed books, under teacher guidance, criti-
and interacts daily with Al-driven and has high engagement with  cally reflecting on algorithmic
gaming companions. digital Al systems. biases and outputs.

Note. The varying degrees of exposure to Al technologies among Synthetes, A-Voiders, and Equilibrants,
including exposure frequency, intensity, and the context of Al interactions define the unique developmental
environments across these three profiles.
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Cognitive Modification

Cognitive modification reflects how Al environments alter attention patterns, learn-
ing strategies, problem-solving approaches, and epistemic orientations. Early and in-
tense Al engagement can recalibrate fundamental cognitive structures—optimizing
rapid information retrieval and pattern recognition at the potential cost of deep criti-
cal inquiry and reflective metacognition (Chen et al., 2020) (Table 2).

Table 2

Cognitive modification patterns in AlI-mediated development

COGNITIVE MODIFICATION

Synthetes A-Voiders Equilibrants
Optimized for speed, pattern Emphasis on memory, narrative Balanced development com-
recognition, and algorithmic reasoning, and deep contextual  bining Al fluency with critical
efficiency; potential reduction  thinking; potential lag in com-  metacognition and reflective
in deep critical reflection and putational fluency. abstraction.
philosophical inquiry.

EXAMPLES
A child quickly consults Al for A child tackles complex prob- A child uses AI outputs as
answers without engaging in lems through discussion, story- information sources but applies
independent problem-solving or telling, and reflection without independent critical evaluation
extended reasoning. immediate Al assistance. before forming conclusions.

Note. The distinct cognitive trajectories emerging from different Al exposure profiles, highlight how early
and intense Al engagement influences attention, problem-solving, epistemic orientation, and critical think-
ing capacities.

Table 3

Socio-emotional restructuring under Al influence

SOCIO-EMOTIONAL RESTRUCTURING

Synthetes A-Voiders Equilibrants
High interaction with synthetic ~ Traditional human-centered Hybrid emotional competence;
agents; risk of anthropomor- emotional development, depth  ability to engage with Al criti-
phizing Al and developing shal- in emotional negotiation and cally while preserving authentic
low emotional models. authentic relational experiences. human relationality.
EXAMPLES
A child forms emotional at- A child resolves emotional A child interacts with Al tools
tachments to a social robot that ~ conflicts through tace-to-face ~ but is explicitly taught to distin-
simulates care but lacks true dialogue and human empathy  guish simulated emotions from
emotional reciprocity. rather than digital mediation. genuine human emotional
experiences.

Note. A comparison of how Synthetes, A-Voiders, and Equilibrants develop social and emotional competen-
cies, focusing on the effects of synthetic companionship, relational authenticity, and emotional regulation
in hybrid learning environments.
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Socio-Emotional Restructuring

Socio-emotional restructuring refers to changes in the development of empathy, rela-
tional depth, emotional regulation, and social cognition due to AI-mediated interac-
tions (Sharkey, 2021). Simulated emotional engagement with synthetic agents may
scaffold upon basic social behaviors but risks flattening emotional complexity and
relational authenticity (Table 3).

Ethical Agency Formation

Ethical agency formation examines how children develop frameworks for moral rea-
soning and decision-making in environments increasingly structured by algorithmic
nudges and predictive personalization (Crawford, 2021; Floridi, 2021). Authentic
ethical development requires experiences of moral ambiguity, responsibility, and ne-
gotiation — experiences that Al environments often obscure (Table 4).

Table 4

Ethical Agency Formation in Al-structured environments

LEVEL OF Al EXPOSURE
Synthetes A-Voiders Equilibrants
Ethical reasoning shaped by Moral development grounded in Critical ethical agency cultivated
optimisation and preference direct human experiences and  through Al literacy; ability to
satisfaction potential erosion of ~community-based negotiation;  interrogate algorithmic outputs
reflective moral judgment. strong sense of responsibility and uphold autonomous moral

but potential difficulty adapting reasoning.
to Al-driven ethical landscapes.

EXAMPLES

A child accepts Al-recommend- A child makes moral decisions A child critically evaluates Al
ed actions without questioning  through face-to-face dialogue ~ suggestions, recognizing hidden
the ethical assumptions embed- and shared cultural values, with- biases and making independent
ded in the algorithm.. out reliance on Al inputs ethical choices.

Note. The development of moral reasoning and ethical agency diverge across child profiles, depending on
whether ethical frameworks are grounded in human social experiences, algorithmic optimization, or criti-
cal Al literacy.

From Profiles to Futures: Applying the Framework

Applying this framework (Table 5) reveals that the profiles of Synthetes, A-Voiders,
and Equilibrants are not simply technological labels but deep developmental arche-
types that portend long-term implications for society. Policymakers, educators, and
psychologists can use these dimensions to assess and design interventions tailored to
cultivate balanced, humane development:
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Table 5

Developmental trajectories of Synthetes, A-Voiders, and Equilibrants: a summary integrating
the four developmental dimensions (comparative overview of the long-term human futures
emerging from each profile)

Synthetes A-Voiders Equilibrants

Level of AI exposure High Low Moderate
Cognitive Algorithmic Contextual narrative Hybrid critical
Modification optimization reasoning cognition
Socio-Emotional Synthetic interaction Human relational Hybrid emotional
Restructuring modeling depth comprehension
Ethical Agency Efficiency-based Community-based Critical human-
Formation reasoning reasoning centered ethics

The implementation of such a framework becomes essential to move beyond
vague fears and hopes about Al in the context of education, as it supports a coherent
conceptualization of its prospective cognitive and emotional affects on childhood
development and provides a basis for actionable policy regarding the trajectory of
human society in the digital age.

What Kind of Humans Will We Become?
Four Critical Questions

The fast-paced and evolving interconnections between Al technology and childhood
development creates pertinent questions which require more than technological op-
timism or educational pragmatism to resolve. The future of human society, influ-
enced by this era of Digital Childhood, will be profoundly impacted by ATIs affect
on fundamental aspects of human cognitive function, ethical conduct and personal
agency. These effects will shape societies for centuries to come. The future of socie-
ties will be shaped by determinant that extend beyond AI access differences, given
that Al-mediated development generates fundamental mental frameworks that shape
cognition, emotion, and moral judgment. Several critical questions, therefore, must
be addressed urgently.

Al Literacy: How Early? What Kind?

The development of Al literacy represents a fundamental competence for 21* century
citizens, yet experts disagree about whether priority should be given to training in
coding, machine learning or to the development of a critical understanding of Al
biases and other ethical implications. Education programs for young students fo-
cus mainly on coding abilities without teaching students to analyze how algorithms
maintain power structures (Touretzky et al., 2019). Teaching Synthete children to
code through code-writing instruction alone, without fostering critical thinking and
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the development of values pertaining to the purpose and implications of their digital
works, leads to technical competence, but diminished ethical awareness in citizens.
A child who constructs Al systems without considering the implications of data bias
or understanding the significance of surveillance on societal structures may unin-
tentionally maintain inequality, even with good intentions. Critical AI literacy must
become a priority in educational settings since technical skills alone are insufficient.
Educational programs need to merge technical expertise with ethical instruction by
integrating Al learning into comprehensive humanistic curriculum instead of treat-
ing AI as an exclusively technical subject. The actual question extends beyond the
timing of Al instruction, it concerns developing children into Al system builders who
can both use and evaluate these systems, rather than functioning as passive users.

Al Impact: Unconscious Shaping of Cognition and Ethics

AT’s influence extends beyond classrooms into the fabric of everyday life, shaping
children’s cognition and ethical sensibilities through recommendation algorithms,
adaptive platforms, and predictive environments (Crawford, 2021). These systems
reinforce preferences and reduce cognitive dissonance, weakening resilience, empa-
thy, and intellectual flexibility over time. Children growing up within such predic-
tive architectures may unconsciously prioritize preference maximization over criti-
cal inquiry. For instance, a Synthete child whose educational resources are entirely
algorithmically curated may never encounter contrary perspectives or worldview-
expanding material, unless deliberate educational countermeasures are implement-
ed. Thus, the challenge is twofold: we must teach children to recognize when their
preferences are being engineered by algorithms, and we must design educational
environments that disrupt algorithmic echo chambers, intentionally introducing
cognitive dissonance and encouraging expansive, critical thinking. Addressing the
long-term cognitive effects of growing up in such environments, in which the world
is increasingly pre-filtered and pre-shaped, urgently demands new metrics and re-
search attention.

Al Ethics: Can Children Develop True Agency?

True agency, the capacity for autonomous and reflective decision-making, requires
confronting ambiguity, negotiating conflicting values, and accepting responsibility;
but Al systems subtly erode these experiences by engineering choices geared toward
optimized outcomes (Floridi, 2021). If children’s choices are consistently nudged in-
visibly by algorithmic architectures, they risk mistaking automated convenience for
genuine autonomy. The Equilibrant child would learn to evaluate algorithmic sugges-
tions by asking questions such as Why is this recommendation made for me? and What
beliefs or principles are present in this recommendation? — a subtle yet transformative
act that supports the maintenance of independent thought. A Synthete who lacks
critical thinking will automatically follow optimized directions without noticing the
hidden forces that steer their actions. The education system needs to develop psy-
chological competencies including meta-cognitive awareness and ethical reflection
to help children detect when their choice options have been restricted and to protect
their deliberative agency when algorithms influence them.
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Synthesis Question: Will Mastery of AI Tools Be Enough?

Current trends in training children to become Al experts do not ensure safety because
technical expertise needs to be combined with ethical knowledge for overall effec-
tiveness. The future generation of Synthetes who excel at optimizing Al systems risk
perpetuating biases, misinformation and addiction loops, because they lack critical
awareness. A Synthete who excels at platform user engagement optimization lacks
the ability to identify when this practice leads to harmful addiction. A-Voiders main-
tain their ethical understanding, yet they lack sufficient technical skills to effectively
modify Al-based systems. Equilibrants stand as the only sustainable model of future
citizenship because they unite technical proficiency with critical thinking and emo-
tional intelligence and ethical awareness. The educational system should focus on
developing AI stewards who can construct and evaluate systems at the same level
as they protect human dignity and autonomy and ethical responsibility in synthetic
environments.

The Future We Choose: Toward Ethical and Reflective Childhoods

The central question for the future is not whether AI will transform childhood — it
already is transformed. The question is what kind of humans we cultivate in response.
Will we engineer technically brilliant but ethically hollow beings, or will we con-
sciously design educational, social, and cognitive environments that nurture fully
realized human persons — technologically fluent and ethically grounded with emo-
tional depth? The answer will not emerge automatically from technological advance-
ment; it must be forged through deliberate, sustained cultural, educational, and psy-
chological work. The stakes are nothing less than the future character and architecture
of human identity.

Beyond Human Models: Reconstructing Educational Psychology
for Digital Childhoods

The infiltration of artificial intelligence into the environments where children grow,
learn, and form their identities demands a radical rethinking of educational psychol-
ogy as a field. Existing models of learning, development, and intervention, grounded
in human-human interaction, no longer fully capture the realities of Digital Child-
hoods. As Synthetes, A-Voiders, and Equilibrants emerge as distinct developmental
archetypes, educational psychology must evolve — not incrementally, but fundamen-
tally, if it is to guide human flourishing within an Al-saturated future.

This transformation requires innovations along three critical axes: new models of
Al-mediated development, new research methodologies, and new professional training
for psychologists.

New Models of AI-Mediated Development

Theories of learning and development must urgently evolve beyond the assumption
of exclusively human agency within analog environments and recognize that AT is
not simply a passive tool, but an active developmental participant — shaping cogni-
tion, modulating emotion, and influencing ethical reasoning (Holmes et al., 2019).
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Existing models, such as Piaget’s constructivism and Vygotsky’s social mediation,
offer critical foundations but require extension to conceptualize synthetic environ-
ments. Future models must account for (a) synthetic scaffolding, understanding how
AT companions, adaptive systems, and virtual tutors alter the social construction of
knowledge; (b) algorithmic mediation, analyzing how predictive systems selectively
filter children’s access to information and experiences; and (c) synthetic emotional
environments, examining how affective simulations by AI agents reshape emotion-
al development. Without distinguishing interactions with conscious human agents
from engagements with synthetic systems, educational psychology risks normalizing
developmental ecologies that systematically erode empathy, agency, and relational
depth. For instance, a child who learns negotiation skills through an AI companion
must be conceived of as distinct from another individual learning these skills with a
human peer — the relational substrate, and thus the internalized cognitive and emo-
tional processes, are fundamentally different.

New Research Methodologies

Research methodologies in educational psychology must be radically expanded to
meet the complexity of hybrid human-AI developmental environments. Future stud-
ies must address (a) hybrid developmental settings, where children interact simulta-
neously with humans and Al agents; (b) the measurement of algorithmic influence,
evaluating the correlational affects on cognition, emotion, and decision-making pro-
cesses; and (c) synthetic-to-human transfer effects, investigating how behaviors learned
through Al interactions translate, or fail to translate, into human social contexts.

Mixed-methods designs that combine behavioral observation, Al system analy-
sis, and qualitative inquiry will be essential, alongside interdisciplinary collaboration
with fields like computer science, cognitive science, and digital ethics (Luckin et al.,
2022). For example, a longitudinal study tracking differences between children edu-
cated primarily by AI tutors versus human teachers would need to assess not only
academic performance but also emotional resilience, ethical reasoning, and agency
development over a decade. Without such broadened methodologies, educational
psychology risks becoming obsolete, increasingly detached from the synthetic devel-
opmental realities of Digital Childhoods.

New Training for Psychologists

The professional training of educational psychologists must be revolutionized to pre-
pare practitioners for Al-saturated environments. Psychologists must now: (a) achieve
a working understanding of Al architectures and basic Al literacy; (b) develop the
ability to recognize algorithmic biases, data ethics issues, and systemic inequities em-
bedded in technology (Floridi, 2021); (c) critically assess the developmental impacts
of synthetic agents on cognition, socio-emotional capacities, and moral agency; and
(d) develop a capacity to address the importance of Al literacy including the impor-
tance of critical thinking, resilience against algorithmic manipulation, and the pres-
ervation of humanistic competencies. In addition, psychologists must be equipped to
advise educators, policymakers, and parents on ethical, developmentally appropriate
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strategies for Al integration. For example, the future educational psychologist must
not only have a role in the design of human-centered interventions but also provide
expertise in the audit of Al-based educational platforms so that hidden human safety
risks can be identified, ensuring that algorithms align with ethical and developmen-
tal priorities. This expanded training marks a profound transformation: from mere
assessors of human performance to architects and guardians of hybrid human-AI
developmental ecosystems.

Reconceptualizing Human Development for the AI Age

The integration of artificial intelligence into environments where children grow, learn,
and form their identities demands a profound reconceptualization of early human de-
velopment itself. It is not simply that educational psychology must adjust its models;
it is that the fundamental processes of cognition, emotional formation, and ethical
agency are now unfolding within hybrid human — Al ecologies that were unimagina-
ble to earlier theorists. Existing developmental frameworks, built on the assumption
of exclusively human-mediated environments, can no longer fully explain or guide
the trajectories emerging in Digital Childhoods. Understanding human development
in the AI age, requires that research embark on theorizing synthetic mediation as a
core condition of early experience — rather than a mere superfluous influence. Edu-
cational psychology must evolve. However, this evolution must be grounded in the
recognition that the nature of development has already shifted: cognitive scaffolding,
social learning, emotional attachment, and moral formation are now being shaped
not solely by human counterparts but by algorithmic agents whose architectures dif-
fer fundamentally from human consciousness. Without a reimagining of develop-
ment itself, any efforts to adapt educational systems or psychological practices will
remain superficial, treating symptoms rather than addressing the new underlying
developmental reality.

Conclusion: Rewriting Human Development:
Choosing Our Future in the Age of Al

The emergence of Digital Childhoods, classified into Synthetes, A-Voiders, and Equil-
ibrants, marks not merely a technological shift but a profound transformation in the
architecture of human development itself. Artificial intelligence is no longer an ex-
ternal tool operating at the periphery of childhood experience; it has become a co-
creator of cognitive, emotional, and ethical formation, altering the conditions under
which identity, agency, and meaning emerge. The decisions we make today about how
children engage with Al systems are existential decisions that concerns the kind of
human beings we will cultivate. Synthetes may embody extraordinary technical flu-
ency but risk losing critical reflection and relational depth; A-Voiders may preserve
humanistic capacities but face exclusion from Al-saturated economies; Equilibrants,
if conscientiously nurtured, offer a fragile hope of integrating technological mastery
with ethical and emotional wisdom.

The stakes are immense: if our models of development remain blind to synthetic
mediation, we risk raising generations optimized for systems they do not understand
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and values they have not critically chosen. Yet the future is not predetermined. There
remains a critical opportunity to rethink developmental environments, theories, and
practices to ensure that children grow not only technologically adept but also criti-
cally aware, ethically grounded, and emotionally resilient. The future of humanity
will not be authored by AI alone; it will be authored by how consciously we redesign
the conditions of early development in the face of synthetic realities, preserving and
expanding the deep capacities that make human life rich, ethical, and free.
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