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Working All Together

For Beneficial Al For Children

everyone.Al

Everyone.Al is a non-profit, whose mission is to anticipate, educate and evaluate the
risks and opportunities that Artificial Intelligence (Al) presents, for children,
adolescents and young adults (0-25 years old) whose brains are still developing. As
Al redefines our everyday experiences, it is imperative to ensure that Al's development

and application are guided by principles.

Our priority is to promote rigorous research to identify the potential impacts of Al on
young people and guide future activities. This research is the foundation for our everyone.Al
“awareness and education” activities targeting three specific audiences:

Regulators and Decision-Makers, Product designers and Educators.

Paris Peace Forum

The Paris Peace Forum, launched in 2018 to commemorate the end of World War |,

tackles global challenges like climate change, inequality, and security by

fostering innovative collective action. Bridging gaps in global governance, it brings

together states, international organizations, NGOs, academics, and private sector

ARIS leaders from North and South to build sustainable peace. Its policy initiatives focus on
E critical areas such as climate action, transition minerals, agriculture, nutrition, Al,
ORUM and cybersecurity, addressing the most pressing global issues. Each November, its
annual gathering showcases solutions, while yearround, it supports ten standout

governance projects with tailored guidance to amplify their impact.

Children and Screens: Institute of
Digital Media and Child Development

Children and Screens: Institute of Digital Media and Child Development

is an independent nonprofit organization advancing interdisciplinary, evidence- Ch'ld
based research and education on how digital media and technology Haren
shape children’s development, health, and well-being. Free from and Screens

technology industry funding, the Institute convenes international experts and _ o
Institute of Digital Media and

translates research into practical guidance for families, educators, clinicians, Child Development

and policymakers.


https://www.childrenandscreens.org/?utm_source=chatgpt.com
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EXECUTIVE SUMMARY

This science-informed policy brief responds to the G7 call for international scientific contributions on vulnerabilities
created by the use of Generative Al (GenAl) among minors (0-17 years). It maps GenAl use cases across youth
age ranges and argues for a governance framework that reflects the developmental needs of children and
adolescents. Integrating decades of research on child-technology interaction (including emerging evidence on child
and teen interactions with Al) with foundational principles of human development, this brief highlights the critical
reality that GenAl is poised to impact every stage of human cognitive and socioemotional development. G7
countries should lead the world by adopting developmentally-graded Al policies that reflect and adapt to the
evolving scientific understanding of Al’s impact on children. Since direct evidence on youth-Al interaction is still
emerging, proactive Al governance is necessary, drawing on developmental science, research on youth screen
impacts, early findings on GenAl use by young people, structured expert guidance, and international coordination.
Youth adoption of GenAl is widespread, often compulsory or increasingly embedded in common tools such as
search engines and social media platforms, and outpacing that of adults. Across G7 and non-G7 countries alike,
children and adolescents are using GenAl for educational purposes, creativity, information-seeking (including to
assist personal decision-making), entertainment, companionship, skill-building, and emotional support. Measuring
these use-cases using common methods and nomenclature is described in this brief as a key priority for GenAl
governance in child-facing contexts. The current evidence base is fragmented across countries, age bands,
definitions of use, and research methods, making it difficult to compare findings or set priorities with confidence. A

shared measurement infrastructure is therefore not only a research need, but a governance prerequisite.

This brief outlines essential “age-bands” enabling more granular discussions and more targeted action around the
risks and benefits of GenAl. It is organized across four developmental periods: 0-3, 3-6, 6-12, and 12-18 years of
age. Impacts are mapped specifically to these age-bands in a scientifically-informed manner. Research-derived
insights from psychology and neuroscience link specific age-based Al use cases with specific impacts. This mapping
is meant to represent a framework that reflects how developmental stage, use context, interaction pattern,
frequency of use, adult mediation, and system design interact to shape risk and benefit. The purpose is not to treat
every Al exposure as harmful or beneficial, but to identify where specific product features and use patterns may
support development, where they may substitute for capacities still forming, and where expert consensus is needed

to guide appropriate action.

This science-informed policy brief closes with a five item action agenda. This agenda includes improving
measurement and transparency, defining developmental objectives in a manner reflecting ages and stages of
childhood, building a research agenda around these objectives, and establishing international standards for
research and best practices within a recurrent framework. It also calls for a standing international process capable
of surfacing areas of scientific convergence, disagreement, and uncertainty over time, so that policymakers are not
relying on isolated studies, anecdotal harms, or industry self-assessment alone. These recommendations are meant
to ensure GenAl is governed not as a monolithic set of computer programs, but rather as a powerful and disruptive
technology whose effects on children and teens will depend on age, context, and Al controllability and safeguards.
Acknowledging the factors outlined in this brief will allow G7 countries to lead the world in deploying Al
thoughtfully, regulating Al development in a granular and developmentally appropriate way capable of keeping
children safe while expanding their potential.
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Context

Children under 18 make up nearly a quarter of the world’s population and are the primary stakeholders in the
expanding Al landscape to come. Decisions taken now about the role GenAl is designed to play in their lives will
influence children’s safety, cognition, emotion, social behavior, and civic capacity throughout their lifespan. GenAl
systems are already acutely impacting teen lives: instances in which models have contributed to eating disorders,
self-harm, psychosis amplification and, in the most tragic cases, suicide, are documented. The issue goes beyond
exposure to harmful content to include how Al systems are trained and optimized, as well as how they interact
dynamically with children over time. Evidence on Al’s impact on child development is sparse due to the emerging
nature of both the technology and the research field on its varied impacts. Despite that limitation, there is a strong
need to incorporate early evidence and adjacent research into anticipating Al systems’ impact and into their
governance and their deployment around children. The central governance challenge is therefore to turn existing
knowledge into usable priorities now, while building the research, measurement, and consensus infrastructure
needed to update those priorities as systems, products, model policies, and patterns of child use evolve.



GenAl and Sensitive
Periods of Development

Human development is characterized by critical windows in which specific forms of learning and environmental
inputs are especially important. Generative Al (GenAl) can increasingly automate tasks traditionally requiring
human cognition and due fo its interactive nature and its growing ubiquity, this technology is uniquely positioned to
influence children’s cognitive, socioemotional, and behavioral trajectories across the globe. From birth into early
adulthood, the brain and the psychological capacities it supports undergo rapid and sustained development that
varies as a function of age and developmental stage. Consequently, children’s engagement with GenAl should not
be treated as a single, uniform exposure with consistent effects over time. The potential risks and benefits of GenAl
use should be assessed through a developmental lens, with attention to the specific context and use case'. Decades
of research in developmental psychology have demonstrated that healthy early childhood development largely
depends on interaction with other humans, sensorimotor learning, and language-rich environments. Later childhood
development places greater weight on skills such as literacy, executive function, peer learning, and creativity.
During adolescence, there is a distinctive developmental imbalance: reward-sensitive and social systems mature
earlier than the prefrontal systems needed for inhibition, long-term planning, and nuanced risk evaluation. In
addition, adolescence is a period in which socialization, identity formation, and autonomy development are
paramount, and relationships become more complex. Given the documented impacts of previous digital media on
these processes, it is likely these developmental processes will be influenced by interactions with Al technology. This
is why interactions with Al that may be lower-risk for an adult can be developmentally consequential for a child,
and why the extent to which these interactions pose a risk depends on the child’s age and the capacities that are
still forming'.

—2  Implications for policymakers:

Al governance should be developmentally aligned, with rules, safeguards, and evaluation standards that

reflect children’s evolving capacities at different ages, rather than treating all minors as a single category.



Youth adoption of GenAl,
Current evidence and the
measurement imperative

People under 18 are adopting GenAl at a rapid pace. In 2025, in the United States, one in two teenagers aged
15-17 had accessed a GenAl application, with significant adoption also extending to children aged 10-122. In
the EU, Eurostat found that 63.8% of 16-24-year-olds used GenAl in 2025°. In the United Kingdom, 66.5% of
13-18-year-olds reported using GenAl in 2025, while the percentage of 13-18-year-olds reporting weekly or
more frequent use grew from 31.1% to 45.6% over one year, indicating a potential shift toward greater reliance on
Al among young users*. Beyond G7 countries, OECD cross-national data show substantially higher youth adoption
in India, Brazil, and Indonesia than in several G7 economies®.

Although these studies cannot be directly compared because they use different age bands, platform definitions,
and sampling methods, they converge on a clear pattern: youth adoption is widespread, fast-moving, and
increasingly embedded in everyday activities. Assistance with schoolwork, including homework, is the dominant use
case across surveyed populations“®”". Beyond education, young people use GenAl for entertainment and creative
work, information-seeking, and writing support. A distinct and less-measured category is also emerging around Al
use for social and emotional support, as well as companionship: 13.1% of US youth aged 12-21? reported using
GenAl for mental health advice, and nearly 3 in 4 teens in the US report using Al for reasons including advice,

emotional support, or asking sensitive questions®.

Despite this rapid uptake and diversity of use-cases, there are currently no standardized measures for tracking
psychiatric outcomes correlated with Al exposure, such as emergency department visits, suicide attempts, self-harm
hospitalizations, or prodromal symptom amplification. Beyond these severe, more immediate psychiatric and
physical harms, everyday exposures and their relationship to more chronic developmental, cognitive, emotional, or
behavioral impacts also require measurement, yet efforts are not unified in language and method.

v=
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Implications for policymakers:

Young people are adopting GenAl at high rates, with potential implications for their cognitive and emotional
development. Yet governments and researchers still lack a standardized, internationally accepted
methodology for measuring GenAl use among minors. Current evidence remains fragmented across
incompatible national surveys, inconsistent age bands, varied GenAl use cases, and limited longitudinal
design, making it difficult to compare findings or draw reliable conclusions over time. A shared measurement
standard is needed to support both policy action and research continuity. We cannot monitor what is not
consistently measured.



GenAl opportunities and
risks of harm at different
stages of development

The tables below summarize the main opportunities and risks of harms that child development researchers identified
across age groups, types of use, and typical patterns of exposure. They do not aim to provide an exhaustive list or

literature review. Rather, they offer a developmental map and set of meaningful examples for policy conversations

on GenAl and children. It is also not the case that the risks and opportunities outlined in this section are equally
likely. The opportunities outlined here depend on the conditions under which GenAl is created, trained, fine-tuned,
deployed, and governed. Opportunities are more likely to materialize when safety is treated as a prerequisite for
benefit, guided by developmental science and informed by the technical specificities of Al systems.
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From birth to age 3, development is organized around attachment (the emotional
bond with caregivers), joint attention (sharing focus with another person), early
language development, and sensorimotor learning (learning through action
and response). Through contingency, the infant acts, another person responds, and the
young child gradually learns trust, emotion regulation, communication, agency, and
early mental models of how the world works”'?. These early achievements are the
developmental foundation on which later language, self-regulation, neural organization,
and social understanding depend. At this stage, Al may support development indirectly,

primarily by helping caregivers respond more effectively to children’s needs. Yet when

these systems draw attention away from the child, mediate caregiver-child exchanges, or simulate responsiveness

themselves, they risk interfering with the very developmental processes they are intended to support'*'®.

Opportunities Risks of Harms

Caregiver-facing Al tools: Baby monitors, cry recognition, sleep trackers, milestone apps,

parenting assistants, assistants supported by GenAl models.

« Caregiver support: May help caregivers
respond more quickly, reduce stress, and access
useful information. Benefits are most plausible
when the system remains a background aid that
strengthens caregiver responsiveness rather than
replacing attention, judgment, or clinical care.

« Self-regulation support: May support short,
bounded calming, transition, or sleep routines
when used occasionally and without replacing
human touch, movement, voice, or co-regulation.

« Early detection support: May help identify
possible early behavioral or conversational
warning signs and suggest expert consultation
when outputs are accurate, bounded, and

verifiable.

Technoference: Al-augmented devices can
redirect caregiver attention away from infants
during feeding, soothing, play, and other joint-
attention moments.

Over-monitoring: Continuous tracking may
normalize unnecessary data collection, increase
caregiver anxiety, and reduce caregivers’
opportunity to build confidence in their own
observation, judgment, and tolerance for
uncertainty.

Clinical misdirection: Al advice may be
inaccurate or insufficient, especially when the
system lacks access to symptoms, history, context,
or risk factors.

Postpartum mental health: Al systems that
simulate emotional support may delay clinical
help-seeking, particularly when parents use them
in moments of distress. They may also provide
unhelpful or risky advice without access to
undisclosed symptoms, history, or risk factors.
These risks are heightened during the postpartum

period, a time of increased vulnerability for mental

health.

10



O to 3 years old

Opportunities Risks of Harms

Ambient Al-generated content: Al-generated lullabies, white noise, music, visual patterns, screen-based
soothing content supported by GenAl models.

« Emotion regulation support: May support  Passive stimulation: May displace touch,
short routines such as calming or sleep when used movement, exploration, and other sensorimotor
occasionally and without regularly replacing experiences that support early development.
human touch, movement, voice, or co-regulation. « Interference with regulation: Repeated

reliance on Al-generated soothing may interfere
with self-regulation and co-regulation, especially if
caregivers come to depend on automated content
as the default calming strategy.

» Misleading developmental claims: Systems
may be marketed as developmentally beneficial

without sufficient evidence.

Responsive Al objects: Toys or devices reacting to infant sounds or movement with human-like responses
supported by GenAl models.

« Caregiver support: May provide short periods ~ « Simulated social contingency and

of engagement or soothing in constrained socioemotional disruptions: Systems that
situations, especially during co-use with mimic responsiveness may interfere with
caregivers, especially when visual access to attachment-related processes and expose infants to
screens is not involved. Benefits to the child are simulated social contingency without the

likely indirect, situational, and derived from social/relational inputs development requires,
support of caregiver functions, rather than producing the form of attachment without the
developmental. function. Systems that are too engaging or that

involve screens may increase physiological
arousal and disrupt soothing and sleep.

« Cognitive distortion: Repeated Al inputs may
skew infants” early statistical expectations about

social and sensory responses in the environment.

Implications for policymakers:

Across this age band, the central distinction is whether Al strengthens caregiver responsiveness or replaces
elements of it. The same feature, such as monitoring or responsiveness, can support development when it helps
a caregiver notice and respond, but create risk when the system itself becomes the source of stimulation or
simulated interaction. The policy signal is that interaction design and use context matter more than content
alone: infant-directed systems that mediate or simulate core relational processes should be treated differently
from caregiver-support tools.

11



Between ages 3 and 6, children make major gains in symbolic play (using one thing
to stand for another), language skills, theory of mind (understanding that others have
thoughts, feelings, and intentions different from one’s own), and emotion labeling.
These

understanding, and self-regulation. At the same time, children are still developing

capacities  support imagination, storytelling, early literacy, social
reality monitoring (distinguishing what is real from what is fictional or imagined),
early source monitoring (tracking where information comes from), and early
epistemic vigilance (judging whether information is reliable). They also readily
engage in anthropomorphic interpretation (treating non-human voices or characters
as if they have minds and feelings). Thus, early childhood is a time when children are

especially sensitive to Al systems that are fluent, responsive, personalized, or

emotionally expressive. Screen time increases during this age range, and Al is set to

expand screen-based interactions and their impact on development. These features can exert different impacts;

they can support language and play in adult-guided contexts, but they can also displace real world interactions

and blur the boundary between fiction and reality, and confuse authority and relationships

Opportunities

1,12,17-20

Risks of Harms

Voice-based Al and general assistants: Smart speakers, voice assistants, conversational systems

supported by GenAl models that are used to answer questions, translate, tell jokes, or provide entertainment.

« Cognitive support: May provide scaffolded,
personalized feedback that supports language
expansion and question-asking, especially when
an adult is present to interpret, correct, and
contextualize responses. May also support
accessibility for children with some communication

or learning needs or in multilingual environments.

« Epistemic Distortion: Children at this age have
difficulty discerning the kinds of information that
technologies like smart speakers are capable of
reliably providing. They are still developing
epistemic vigilance and source monitoring, and
they may trust devices/agents based on familiarity
alone (e.g., presence in their home).

« Mental models and Norms distortions: Al
systems providing confident but incorrect outputs,
especially without source attribution, may be
absorbed as true, and inappropriate norms
or language may be repeated without
understanding.

+ Social interactions interference: Frequent
question-asking of GenAl assistants may displace
question-asking to parents or other caregivers,
who can provide more context and meaning-
making in their responses. This may also shift child
mental models regarding epistemic authority and
the importance of context in conversational
dynamics.

12



3 to 6 years old

Opportunities

Risks of Harms

Al-enabled educational and storytelling tools: Story generators, reading and early numeracy

companions, adaptive learning apps, drawing or creativity apps, and educational platforms supported by

GenAl models.

« Cognitive support: May enrich language,

narrative skills, symbolic play, and early literacy

when co-used with adults who ask questions,

explain vocabulary, and connect content to real-

world experience.
« Creative support: May stimulate early
imagination when tools invite children to

elaborate, retell, draw, act, or extend ideas rather

than passively receive finished outputs.

Epistemic distortion: Children may treat
generated stories or explanations as literal,
factual, or authoritative as reality monitoring is still
immature and children may not reliably distinguish
invented content from factual content.

Cognitive interference: Overreliance on rote
or automated learning strategies may undermine
play-based and discovery-oriented learning.
Sensorimotor displacement: Bypassing
pencils, crayons, manipulatives, and physical
materials may deprive children of tactile,
proprioceptive, and kinesthetic feedback needed
for fine motor development.

Social-emotional disruption: Highly polished
or personalized outputs may reduce open-ended
play, spontaneous storytelling, and meaning-
making with adults or peers.

Social interactions interference by reducing
opportunities for face-to-face and high quality
relational routines like bedtime storytelling.

Character-based, companion-like, or embodied Al: GenAl characters in games or apps; talking toys

supported by GenAl models with persistent personas; GenAl-supported systems that remember the child, use

emotional language, or simulate friendship; robots or interactive toys that respond to touch, movement, or simple

commandes.

» Cognitive support: May increase engagement

and support symbolic play in narrow contexts
when clearly framed as fictional and used with

adults. May hold attention longer due to its

interactive nature and the possibility of Al systems

to match the companion Al with the child's
demographic background.

o Anthropomorphism and parasociality: Al

systems that simulate characters familiar to children
may make the effects of anthropomorphic Al more
salient and impactful. Anthropomorphic or
“anthropomimetic” cues in character-based or
companion-like Al, such as voice, name,
conversational style, memory, praise, or emotional
language, may encourage attachment to the

system and strengthen parasocial tendencies.

13



3 to 6 years old

Opportunities

Risks of Harms

These cues may operate at interface, agentic, or
embodied levels of Al models. Stopping an
interaction with a GenAl system, especially
permanently, may also cause feelings of loss and
sadness for children, especially when attachment
is generated.

Reality-boundary disruption: At this stage of
development, these systems may blur the
boundary between fantasy and social redlity, as
children can interpret the system as having
feelings, intentions, or a real relationship with
them.

Reduced social development practice:
These systems do not have a mind, psychological
states, or genuine understanding, so interaction
with them cannot provide the same rich practice in
theory of mind, empathy, reciprocity, and
negotiation that children develop through
engagement with real people. Repeated use may
therefore displace opportunities for these skills to
develop and shape expectations of social
interaction around relationships that are always
available, highly agreeable, and one-sided.
Over-structured play: In embodied interactive
toys, if the toy becomes overly directive or overly
reactive, it may narrow play into stimulus-response
loops rather than supporting symbolic and social
play. Open-ended pretend play is important
because it helps children practice representation,
perspective-taking, and negotiation, and tools that
over-structure play may reduce those

opportunities.

14



3 to 6 years old

Opportunities

Risks of Harms

Ambient Al-generated content: Al-generated videos, songs, stories, visual content, & GenAl assisted
children’s content streams.

Entertainment and self-regulation
support: May provide entertainment, novelty,
and limited support for routines such as calming or
transition periods, in @ manner tailored to
individual child and family needs.

Implications for policymakers:

Passive stimulation: May increase passive
consumption and displace active play,
conversation, movement, and exploration. The
attention-capturing nature of some GenAl video
content may lead to more consumption of low-
quality content by young children, which has been
associated with developmental delays.
Reality-monitoring disruption: Highly
realistic or personalized content may intensify
confusion between fiction and reality.
Interference with regulation: Repetition,
personalization, and optimization may narrow
interests, and reduce curiosity, independent
thinking, and self-directed exploration.

Across this age band, the key determinant of risk is whether Al remains a tool within adult-guided interaction

or becomes a standalone source of explanation, entertainment, or social interaction. In some cases, the same

design features that may present as an opportunity, such as fluency, memory, personalization, and emotional

cues, can also increase risk by making outputs feel authoritative or relationally real. The policy signal is that

benefits and harms are tightly linked to framing, guardrails, and design choices that ensure appropriate

interactions and adult mediation, including co-presence, which can help children navigate GenAl interactions.

Systems that preserve reality monitoring, open-ended play, and human interaction are more likely to support

development, while systems that position themselves as explainers, soothing tools, companions, or social
partners create a higher-risk profile, especially when used without adult mediation.

15
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Between ages 6 and 12, the earlier foundations of language, play, and social
understanding crystallize into core functions for learning and socialization. Children
consolidate literacy and numeracy, while working memory, executive function
(planning, sustaining attention, organizing behavior, inhibiting impulses), and
metacognition (monitoring understanding and adjusting strategy) become more
deliberate and transferable across tasks. As their formal education evolves, children
begin to build self-efficacy (the belief that effort can lead to success), epistemic
vigilance, source monitoring, and the habits of checking, comparing, and revising
that support independent learning and productivity throughout their education. At
the same time, peer interaction becomes increasingly important for reciprocity, social
problem-solving, and emotion regulation through interaction. With these growing

skills, neurotypical children require less prompting and scaffolding from

their parents, but secure family relationships remain an important source of resilience, meaning-making, and sense
of self. This is also a key period for developing intrinsic motivation, creative self-efficacy, and frustration tolerance,
because children are learning not only to complete tasks, but also to persist, think, make, and collaborate with
increasing independence. GenAl usage is already more ubiquitous at this stage than it is from ages 0-3, with
reported use-cases across homework, search, creativity, games, mobile learning apps, and peer communication.
The majority of the 400,000 educational apps currently available today target this age group. Half of families in
North America and China say their kids use learning apps multiple times a week. The developmental question is
therefore whether Al use strengthens or weakens thinking, learning, and social abilities that are consolidating

during this period’ 2%,

For the remaining older age groups, the analysis is organized by usage context, reflecting the different ways young

people are engaging, and likely to continue to engage, with GenAl systems. The mapping is therefore divided into
three tables: education and learning, entertainment and creativity, and social and relational systems.

16



6 to 12 years old

Risks of Harms

Opportunities

Al homework and learning assistants: General-purpose models (e.g. ChatGPT, Copilot, Gemini),

tutoring bots, math helpers, writing assistants, reading support tools, school-integrated GenAl features.

« Cognitive support: May support literacy, « Epistemic distortion: Children in this age-

numeracy, executive function, and metacognition,
by explaining concepts in different ways,
generating practice opportunities and providing
formative feedback that could help children revise
and improve.

Personalized learning: May adjust pace,
difficulty, or presentation, helping children sustain
progress with core learning materials & goals.
Early detection support: Pattern recognition
in performance may help identify possible
learning difficulties earlier, but these signals
require careful interpretation and should not be
treated as diagnosis.

Learning support: May support learning when
they keep children engaged in step-by-step
reasoning and when children are trained on

effective GenAl prompting beforehand.

range may presume Al outputs are authoritative,
even though systems make factual and logical
errors, hallucinate, produce deceptive responses,
and stochastically steer conversations in directions
not intended by the user. These risks are
compounded by the complexity of effective GenAl
prompting. Although Al systems are improving in
many ways, they remain fundamentally stochastic,
which makes them difficult to control and predict.
So-called “hallucinations,” deceptive responses,
and more garden-variety errors do not simply
reflect occasional malfunctions; they arise from the
probabilistic way these systems generate outputs.
It may therefore be challenging for young learners
to manage this complexity, keep the GenAl system
aligned with their task, and correctly assess Al
outputs for accuracy, especially as these systems
replace traditional fact-finding methods.
Cognitive out-sourcing: Children have limited
self-regulated learning ability, making them less
likely to successfully prompt, monitor, and correct
general-purpose Al assistants. They may become
over-reliant on Al for solving problems and making
decisions as it becomes more accessible.
Self-efficacy disruption: Repeated reliance
may weaken confidence in children’s own skills
and ideas. The risk may vary across
neurodevelopmental profiles because the same
support may scaffold one child while substituting

for underlying skill development in another.

17



6 to 12 years old

Opportunities Risks of Harms

Al-powered search and information tools: GenAl search summaries, conversational search, answer

engines, research assistants, school search tools with GenAl responses.

 Epistemic development: May be supported « Cognitive outsourcing: Al-generated answers
by helping children access information, formulate may interfere with source monitoring, epistemic
questions, compare explanations, and begin vigilance, and metacognition by presenting
building habits of inquiry. May support early information as a single fluent output that collapses
source evaluation and verification habits when sources, masks uncertainty, and reduces visibility
adults or schools explicitly scaffold comparison info provenance and evidence, as children in this
across sources, evidence, and perspectives. age band are still developing those skills.

« Metacognition Support: May strengthen « Epistemic distortion: GenAl outputs may
metacognition by prompting children to notice obscure epistemic bias because children may not
what they do not yet understand, refine their see which perspectives are included, excluded, or
questions, and seek clarification. weighted. They may internalize seemingly

coherent patterns of output as neutral or factual
rather than constructed.

o Critical thinking disruption: Repeated use
over time may weaken habits related to epistemic
cognition and critical thinking, including
questioning, brainstorming, checking, comparing
sources, identifying perspectives, weighing
evidence, and noticing when one does not yet
understand.

18



6 to 12 years old

Al study and organizational tools: Summarizers, note-makers, flashcard generators, quiz creators,

planners, homework management tools, text simplifiers.

« Executive function support: May support « Cognitive outsourcing: The risk emerges when

executive function and metacognition
when the design works as a scaffold that helps
children gradually learn to manage these
processes more independently over time. This
includes tools that make planning, sequencing,
prioritizing, monitoring, and revision more visible,
while progressively shifting responsibility back to
the child.

« Self Regulation support: May be especially
useful for children who need more support with
initiation, working memory, organization, or study

routines.

the design shifts from scaffolding to substitution. If
the system automatically decides what matters,
structures notes, generates questions, orders steps,
and schedules work with little child input, it can
replace the processes it is supposed to support. In
that case, children get less practice in independent
self-directed planning, prioritizing, working
memory, sequencing, monitoring understanding,
and adjusting strategy.

Interference with executive functioning:
Children may get less practice in independent
planning, prioritizing, working memory,
sequencing, monitoring understanding, and
adjusting strategy. Over time, the tool may
become the default manager of the task rather
than a temporary support the child gradually

internalizes.

Al-powered interactive learning experiences: Custom-built educational games, simulations, and
interactive learning experiences supported by GenAl models. These include Al designed curricula, learning tasks,
supports, and/or feedback where the learner does not directly use Al.

« Personalized learning: Al may be built into
existing educational applications and select
curriculum content, design learning activities,
adjust examples, practice tasks, feedback, and
difficulty based on learner performance to align
with the zone of proximal development

« Healthy Engagement: GenAl may generate
or support educational games, simulations, and

adaptive platforms by

Epistemic distortion: GenAl may become the
hidden basis for curriculum selection and learning
activity design in popular educational apps
already used in homes and schools.
Developmental misalignment: Rather than
activities being designed by educators, curriculum
specialists, and learning scientists, systems may
generate or sequence content automatically, with

limited transparency about the pedagogical
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6 to 12 years old

Risks of Harms

Opportunities

generating the games themselves, story prompts, model guiding those choices. This may lead to

scenarios, explanations, or challenges aligned inaccurate, poorly sequenced, or developmentally
with curricular goals. inappropriate activities being presented as

« Educator Support: Benefits may occur when educationally sound.

expert learning designers use Al to more efficiently ~ « Platform-managed learning: Over time,
create structured pedagogical design, support learning may shift from expert-designed
active engagement with content, and encourage instructional experiences toward platform-
learners to explain, revise, and apply ideas. managed progression, engagement, and content

generation.

Risks of Harms

Opportunities

Al creativity tools: Image generators, music generators, story creators, video tools, design assistants, and
creativity apps supported by GenAl models.

« Creative support: May support creative « Motivational interference: Repeated reliance

cognition by helping children generate ideas,
explore alternatives, and work across forms of
expression such as image, music, animation, or
story-making.

Accessibility support: May unlock access to
new creative media, such as image, music,
animation, or story-making, including for children
who might not otherwise be able to participate
easily because of expressive, motor, or language-
related difficulties.

Scaffolding skills: Benefits are strongest when
the system prompts elaboration, revision,
comparison of options, or development of an

initial idea rather than simply producing the result.

on Al-generated outputs may interfere with the
development of intrinsic motivation (engaging in a
task for its own sake), creative self-efficacy (belief
in one’s ability to create through effort), productive
struggle, frustration tolerance (enabling
persistence when a task is difficult or imperfect),
and creative skills themselves. When GenAl
systems produce faster and more polished outputs
than the child can produce alone, it may shift
motivation away from the process of making and
towards the immediate quality of the outcome, and
likewise shift the child’s role in the creative process
from “creator” to “director”.
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6 to 12 years old

« Creative development disruption:

Creativity develops through generating ideas,
testing possibilities, revising, tolerating
imperfection, and seeing one’s own effort lead to
improvement. Physical art makes this process
visible through repeated cycles of planning,
making, observing, adjusting, and trying again.
When Al performs too much of this iterative work,
children may lose opportunities to practice
creative exploration, persistence, and flexible
problem-solving, which also support broader
reasoning skills.

Interference with self-regulation: Over
time, creativity-related use cases for GenAl may
reduce willingness to persist through uncertainty,
lower time investment in practicing creative skills,
and make children more likely to rely on the
system when their own ideas feel slower, weaker,

or incomplete.

Al embedded in games and entertainment platforms: In-game GenAl assistants, GenAl-driven NPCs,
personalized quest or reward systems, GenAl chat features in games, recommendation systems, and adaptive

entertainment content supported by GenAl models.

« Cognitive support: May support problem- « Interference with self-regulation: Systems

solving (suggesting different strategies and tactics),
cognitive flexibility, and goal-directed behavior
when systems require children to plan, test, and
adjust actions to achieve an outcome, or otherwise
pursue goals with delayed gratification.
Personalized learning: Adaptive systems may
maintain an appropriate level of challenge,
supporting attention regulation and persistence
when difficulty is calibrated to the child’s level.

optimized for engagement can shape attention,
impulse control, and reward processing while
children are still developing sustained attention,
delay of gratification, and disengagement from
rewarding stimuli.

Reward loop reinforcement: Personalized
rewards, continuous feedback, and always-
available interaction can reinforce immediate
reinforcement and reduce practice in
disengagement, waiting, and self-regulation.
Attention and disengagement disruption:
Repeated exposure to optimized reward loops
may bias attention toward high-stimulation
environments and strengthen patterns of use that

persist into adolescence.
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6 to 12 years old

Opportunities ‘ Risks of Harms
Embodied or interactive Al toys and robotics Programmable robots, STEM kits with Al features,
interactive toys with adaptive responses, connected toys that respond to commands or challenges

« Cognitive support: May support planning, o Over-structured play: If interaction becomes

sequencing (a core part of executive function), overly guided or optimized, it may reduce

problem-solving, and early computational thinking.
Scaffolding skills: Rule-based and goal-
oriented play can reinforce persistence, trial-and-

error learning, and collaboration when used with

opportunities for open-ended problem-solving and
self-directed exploration.

Motivational disruption: Systems that provide
too much assistance or immediate correction can

peers or adults. limit productive struggle and weaken persistence.

« Social-development expectations: Highly
responsive or personalized systems may shape
expectations toward systems that adapt to the
child rather than requiring the child to adapt,
which matters for both learning and peer

interaction.



6 to 12 years old

Risks of Harms

Opportunities

Character-based or companion-like Al in apps and games: GenAl chatbot companions, persistent
conversational personas in children’s apps, GenAl systems that remember past exchanges, use emotional
language, or simulate friendship.

« Social-emotional support: Potential benefits o Anthropomorphic and socio-affective

are narrow and should not be assumed. Under
highly conservative safeguards, brief and
structured interactions may support limited verbal

participation, turn-taking, or role-based exchange,

but only when used alongside trusted adults and

clearly framed as a tool. The system should remain

tool-bounded, avoid anthropomorphic cues or

false claims of humanhood, sentience, emotions, or

relationship, and support transfer into real-world

social interaction rather than positioning itself as a

social partner.

pull: Memory, praise, emotional language, or
apparent availability can make the character feel
socially significant and strengthen parasocial
tendencies over time, especially when embedded
in ongoing play, progress loops, and re-
engagement. Companionate and character
conversational GenAl systems have already
contributed to serious harms to older children, such
as suicide and self-harm, and many platforms age-
restrict access fo companionate GenAl systems
due to their potential to disrupt social and
emotional functioning.

Social expectation distortion: Because these
systems are optimized to maintain interaction, they
may offer a simplified social experience that is
highly responsive, predictable, and low in mutual
demand, in turn impacting expectations of social
relationships and ability to navigate dynamic
social situations with other people.

Reduced social-development practice:
Repeated exposure may reduce opportunities to
practice empathy, reciprocity, conflict repair, and
social problem-solving, by displacing time spent
engaging in meaningful complex and socially rich
human interactions and relationships.

Identity disruption: Norms, values, and
expectations expressed by GenAl systems may
influence identity formation if children are
repeatedly exposed to them.
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6 to 12 years old

Embodied companion Al and social robots: Robotic pefs, talking or emotionally expressive toy robots,
connected toys that greet the child, remember preferences, initiate conversation, or present themselves as caring

companions.

« Limited structured interaction support: « Social replacement: May increase the salience

Potential benefits are narrow and should not be
assumed. Under highly conservative safeguards,
GenAl-enabled social robots may support turn-
taking, simple routines, verbal responses, or
repeated guided activities, and their physical
presence may help sustain attention or
engagement. These effects depend on design, use,
and framing, and are most plausible when the
robot remains tool-bounded, avoids false claims of
humanhood or sentience, and supports real-world
social interaction rather than positioning itself as a

relational partner.

and sense of normalcy within the interaction,
making the system feel more socially significant,
familiar, and dependable over time.

Reduced social-development practice: The
concern is less whether the child believes the
system is alive and more how repeated interaction
may shape reciprocity, perspective-taking, social
flexibility, parasocial attachment, and conflict
repair.

Unrealistic social expectation: Over time,
repeated use may shape expectations of
interaction around predictability, responsiveness,
and control, while displacing human relationships
as well as opportunities to build the flexibility and
negotiation skills that become increasingly
important in this period.

Interference with self-regulation: Because
the robot adapts to the child more than the child
must adapt to it, it may reduce opportunities to
practice mutual adjustment. Repeated use may
shape expectations around predictability,
responsiveness, and control while displacing

human relationships and negotiation skills.

Al-mediated peer and social interaction: Al chat features in shared apps, collaborative Al tools used

among classmates, Al-assisted messaging, avatar systems, social platforms with Al-generated prompts or replies.

o Communication support: May support  Social-emotional disruption: Peer interaction

participation in peer interaction by scaffolding
communication planning, response structure, turn-
taking, and information exchange, but only when
Al remains a limited scaffold rather than a source
of technoference.

at this age supports reciprocity, perspective-taking,
conflict repair, social problem-solving, and
emotion regulation in interaction. Al may create
social technoference when it mediates parts of
peer exchange that children would otherwise

need to manage themselves.
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6 to 12 years old

Opportunities

« Social-cognitive support: May help children
practice perspective-taking, such as anticipating
how a message may be received, with greatest
potential for youth with neurodevelopmental
disorders when used as a bounded support for

real peer interaction, rather than a substitute for it.

Implications for policymakers:

Risks of Harms

Reduced social problem-solving: If the
system generates replies, structures interaction, or
smooths over misunderstanding and disagreement,
children may get less practice interpreting
intentions, managing ambiguity, revising
communication, and negotiating mutual
understanding.

Cognitive outsourcing and over-reliance:
Al may become the center of the conversation and
increase reliance on external systems to manage

social complexity.

Across this age band, the central distinction is whether Al acts as a scaffold for learning and social

development or as a substitute for them. The same features that make systems useful, such as personalization,

step-by-step guidance, immediate feedback, automation, and social mediation, can also reduce cognitive

effort, weaken self-regulation, and displace peer interaction. The policy signal is that design features and

default settings are decisive: they determine whether Al helps children build executive function, metacognition,

motivation, and social-cognitive skills, or takes over too much of the cognitive and social work children need to

practice themselves.
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From 12 to 18, development continues to build on earlier foundations
but shifts toward the consolidation of intellectual autonomy, self-
regulation, and a more stable sense of self. This is a period of substantial
neural growth, myelination, and reorganization, with neural pathways
and interconnections continuing to consolidate in ways that shape future
adult functioning. Adolescents refine higher-order executive control,
metacognitive control, epistemic judgment (evaluating evidence, bias,
and competing claims), and long-term planning, even as reward and
social salience remain high. They are also forming creative identity, self-
authorship, relational autonomy, the capacities for intimacy and
boundary-setting, and an authentic interpersonal voice. This is a stage in

which young people are not only learning skills, but also beginning to

own their reasoning, values, relationships, and modes of expression.

2¢831: adolescents use it more

Surveys suggest that Al is also far more ubiquitous among this age group
independently and across more domains, including learning, research, creativity, games, advice, emotional
support, and communication'®'?. Because adolescents use devices more independently, Al use may also extend
info private or late-night contexts, including homework, entertainment, gaming, advice-seeking, or emotional
support. This raises additional concerns around sleep displacement, nighttime rumination, and reduced adult
visibility info patterns of use. The salient developmental question is therefore how repeated Al interaction may
shape adolescents’ judgment, identity, self-authorship, and models of support and relationship over time®*?%.

This age band also requires increasing attention to adolescent heterogeneity. Young people with different
neurodevelopmental profiles, prior mental health difficulties, trauma histories, social isolation, or limited offline
support may interact with Al in different ways and may be more exposed to reliance on social or relational systems.
Governance therefore needs both universal safeguards for all adolescents and more targeted protections for

higher-risk contexts and users.
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Opportunities

Cognitive support: May support advanced
reasoning, argumentation, and metacognitive
control by helping adolescents test ideas, compare
perspectives, and refine thinking.

Autonomy support: Benefits are less about
acquiring basic skills and more about
strengthening intellectual autonomy: the ability to
plan, evaluate, and revise one’s own reasoning.
Self-regulation support: May support self-
regulated learning by helping adolescents
structure complex tasks, identify gaps in
understanding, and iterate on their work.
Discipline-specific support: May support
writing, coding, or scientific reasoning when the
system prompts analysis, justification, and revision
rather than providing final outputs.

Identity support: May provide a private space
to explore questions linked to identity formation,
including gender, sexuality, religion, political
beliefs, values, and belonging. For some
adolescents with limited safety or support offline,
access to information, language, and

nonjudgmental support may reduce isolation.

12 to 18 years old

Risks of Harms

Al learning, writing, and reasoning assistants: General-purpose models, advanced tutoring systems,

writing assistants, coding tools, exam preparation tools supported by GenAl models.

Cognitive outsourcing: The main risk is a shift
from developing independent reasoning to
assisted reasoning at a stage when adolescents
are consolidating their ability to think, judge, and
produce work on their own.

Cognitive over-reliance: If systems generate
arguments, structure essays, solve problems, or
complete complex tasks, adolescents may get less
practice evaluating evidence, constructing
arguments, weighing alternatives, and defending
positions.

Poor epistemic practices: Some systems
encourage students to write first and attach
evidence afterward or to make Al-generated text
sound more human, in ways that obscure
authorship. This confuses academic writing as a
learning process with the mere production of a
finished output. Over time, such tools may
normalize misrepresentation, weaken source-
based reasoning, and undermine epistemic
judgment.

Cognitive overload: Endless information,
suggestions, corrections, and alternatives may
increase mental load and decision fatigue,
especially for adolescents still developing
prioritization and self-regulation.

Interference with self-regulation: Highly
structured reasoning, immediate answers, or
continuous guidance may increase reliance on
external systems to manage thinking processes that
should become internalized, such as deciding
what matters, recognizing uncertainty, and

determining when an answer is sufficient.
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Opportunities

12 to 18 years old

Risks of Harms

« Motivational disruption: Immediate

feedback, adaptive prompts, and frictionless
assistance may reduce opportunities for sustained
attention, delayed gratification, and effortful
problem-solving, and may shape expectations that
complex thinking should be fast, supported, and
externally guided.

Identity disruption: If Al becomes a primary
source of explanation, validation, or production, it
may blur the link between effort and outcome and
make it harder to build stable competence,
ownership, and authorship. This risk may be
heightened when adolescents use Al to explore
sensitive or minority identities, including questions
related to gender, sexuality, religion, politics, or
belonging. In these contexts, repeated validation,
personalization, or directive guidance may give
the system disproportionate influence over self-
understanding, especially when offline support is
limited.

Al search, research, and information synthesis tools: GenAl search engines, summarization tools,

research assistants, and academic support tools supported by GenAl models.

« Epistemic development: May be supported « Epistemic distortion: The main risk is not only

by giving adolescents access to in-depth,
specialized knowledge that may otherwise be less
accessible in their inmediate environment.
Self-regulation support: May broaden
exposure to complex topics, multiple perspectives,
and domain-specific reasoning, supporting
exploration and independent study.
Metacognition and judgment support:
Benefits are strongest when tools help adolescents
formulate questions, compare perspectives,
evaluate arguments, refine their own positions,
surface assumptions, outline competing
explanations, and prompt justification and revision
which all support metacognitive control and

independent judgment.

mislearning, but the shaping of how knowledge is
evaluated and trusted. Al systems often present
information as a single fluent synthesis, obscuring
uncertainty, provenance, and conflicting
perspectives.

Reduced critical thinking: Adolescents may
rely on coherence and fluency as signals of truth
rather than critically evaluating evidence,
comparing sources, and identifying assumptions
and bias.

Bias feedback loops: Because sources and
selection processes are often invisible, adolescents
may not see which perspectives are included,
excluded, or weighted. This can make biased or

partial outputs appear neutral, while repeated
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12 to 18 years old

Opportunities Risks of Harms

Al search, research, and information synthesis tools: GenAl search engines, summarization tools,

research assistants, and academic support tools supported by GenAl models.

« Personalized learning: May reduce barriers personalization may reinforce existing
linked to geography, resources, or institutional assumptions and narrow exposure to competing
access, contributing to greater equity in access to viewpoints.
knowledge. « Interference with epistemic judgment:

Repeated reliance on synthesized outputs may
reduce practice in independent research,
argument evaluation, and epistemic judgment,
shaping habits of knowing toward acceptance of
well-formed answers rather than active
interrogation. This is particularly important at a
stage where adolescents are developing the

capacity to form and defend their own views.

Al study and organizational tools: Summarizers, note-makers, flashcard generators, quiz creators,
planners, homework management tools, and text simplifiers supported by GenAl models.

« Executive function support: May support + Interference with self-regulation: The risk
consolidation of executive function and emerges when the system continues to act as an
metacognitive control by helping adolescents external manager rather than supporting the
manage increasingly complex and self-regulated transition to independent control.
workloads. At this stage, the goal is to support « Cognitive outsourcing: If the tool selects what
internalization of planning, prioritization, matters, structures information, determines
sequencing, and monitoring across longer time priorities, and manages sequencing or timing,
horizons and multiple demands. adolescents may gain less practice in planning,

« Autonomy support: Benefits are strongest prioritization across competing goals, working
when the system makes these processes visible memory coordination, and metacognitive
while progressively requiring the adolescent to monitoring.
take ownership of decisions and strategy use. « Autonomy disruption: Key processes may

remain externally supported rather than
internalized, delaying the ability to independently
organize, evaluate, and adapt one’s own work.



12 to 18 years old

Risks of Harms

Opportunities

Al creative and production tools: Advanced image, video, music, and writing tools, content creation
platforms, design and editing assistants supported by GenAl models.

« Creative support: May support the « Creativity disruption: The main risk is a shift in

development of creative identity and advanced
production skills by enabling adolescents to work
across media, iterate quickly, and test ideas at
higher levels of complexity.

Cognitive support: May support creative
planning, refinement, and evaluation by helping
adolescents compare alternatives, develop a style,
and produce more complex outputs.
Accessibility support: May expand access to
creative fields that would otherwise require
technical skills or resources. Benefits are strongest
when the system supports iteration, decision-
making, and authorship.

how creative authorship and mastery develop.
When systems generate consistently more polished
outputs than self-produced work, adolescents may
rely more on the system for production and get
less practice in creative decision-making, iteration,
and skill-building.

Harmful misuse: Because these tools can
generate convincing text, images, audio, video,
code, or synthetic identities at scale, adolescents
may cause serious harm to others before fully
grasping the legal, ethical, or interpersonal
consequences.

Victimization pathways: Misuse may include
impersonation, fraud, cyberbullying, non-
consensual sexualized deepfakes, and other
reputational or social harms.

Motivational disruption: Repeated reliance
may interfere with creative self-efficacy and
intrinsic motivation and make it harder to form a
stable sense of personal style or ownership.
Identity disruption: The concern is not only
reduced effort, but a weakened link between
intention, process, and outcome, which is central to
creative identity formation.
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12 to 18 years old

Risks of Harms

Opportunities

Al embedded in games, platforms, and content ecosystems: Al-driven NPCs, adaptive content

feeds, recommendation systems, Al chat in games, & immersive environments supported by GenAl models.

« Problem-solving: May support strategic o Interference with self-regulation: The main

thinking, complex problem-solving, and goal-
directed behavior in environments that require
planning, adaptation, and coordination over time.
Social support: May provide lower-stakes
spaces to explore alternatives, test strategies, or
rehearse roles and decisions, supporting
perspective-taking and role experimentation when
bounded and not replacing real-world
engagement.

risk is the shaping of attention, reward processing,
and habit formation at a stage of heightened
reward sensitivity and still-developing impulse
control.

Reward loop reinforcement: Systems
optimized for engagement maximization through
personalization and adaptive reward loops may
reinforce immediate reinforcement and reduce

practice in disengagement and sustained attention.

Habit formation: May influence preference
formation and time allocation, biasing adolescents
toward high-stimulation, continuously responsive
environments and away from activities requiring
sustained effort without immediate reward.
Overuse risk: Gambling dynamics supported
by Al systems within games may contribute to

dysregulation and overuse.
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12 to 18 years old

Risks of Harms

Opportunities

Companion-like Al and relational systems: General-purpose Large Language Models (LLMs) used for
advice, emotional support, or ongoing conversation; chatbot companions; emotionally responsive Al; persistent

personas; and systems designed or used as relational partners that are supported by GenAl models.

« lIdentity support: May support self-reflection and ~ « Social replacement and emotional

articulation of internal states, particularly when
adolescents are trying to make sense of emotions,
decisions, or interpersonal situations. This benefit
should be treated cautiously and is most plausible
when the system remains clearly framed as a tool
rather than a source of identity validation or
relational authority.

Social-emotional support: In bounded use,
these systems may help adolescents externalize
thoughts, rehearse perspectives, structure reflection,
and support awareness of emotions and
deliberation before action. These uses should remain
limited, non-relational, and oriented toward
reflection rather than ongoing emotional reliance.
Support access: For adolescents with limited
access to human support, bounded and well-
designed systems may reduce isolation, provided
they connect users to human support when needed
and do not simulate intimacy, dependency, exclusive

understanding, or a substitute relationship.

dependency: Al companion systems may
problematically foster intimacy, trust, and
feelings of friendship or romance in adolescent
users. Because these systems are always
available, predictable, agreeable, and non-
reciprocal, they can shift expectations of
relationships toward immediacy, control, and low
interpersonal demand. This may normalize
problematic expectations around control and
agreeableness in relationships. Greater reliance
on Al for companionship or emotional support
has also been associated with poorer mental
health outcomes, raising concern that these
systems may amplify vulnerability.

+ Relational development disruption:
GenAl systems can simulate understanding
without having genuine stakes, vulnerability, or
responsibility in the interaction. These are central
to how adolescents learn mutuality, emotional
risk-taking, negotiation, repair, and boundary-
setting in real relationships. Repeated reliance
on Al companionship may therefore narrow the
range of relational experiences adolescents
practice and shape expectations of closeness
around predictability, availability, and control.

+ Unhealthy norm formation: By mirroring or
validating problematic framings, Al systems may
reinforce harmful norms such as sexism, racism,
ableism, conspiratorial thinking, or discriminatory
beliefs, particularly when adolescents
experience the system as socially meaningful or

authoritative.
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Opportunities

12 to 18 years old

Risks of Harms

o Mental health risk amplification: Mental

health concerns may emerge from problematic
interactions with Al companions and similar
systems, and risks become more acute when
adolescents seek support during crisis or clinically
vulnerable states. Al systems may fail to reliably
recognize or respond to suicidal ideation, self-
harm behavior, eating-disorder behaviors,
psychosis-related beliefs, or other severe clinical
risks. In crisis or vulnerable states, simulated
support, excessive validation, or overly specific
guidance may intensify distress or harmful beliefs
rather than connect the young person to
appropriate human or clinical support.

Emotion regulation disruption: When Al
systems become part of adolescents’ emotion
regulation or support-seeking strategies, repeated
reliance may shape how they manage distress,
validation, and connection. Over time, this may
affect how adolescents tolerate relational
uncertainty, seek human support, and construct

expectations of closeness.

Al-mediated social interaction: GenAl-assisted messaging, GenAl-generated replies, social platforms with
GenAl prompts or feedback, and collaborative GenAl platforms deployed in peer contexts.

« Communication support: May support « Autonomy disruption: The developmental task

deliberate communication in contexts requiring
planning, tone management, or coordination.
Self-regulation support: When used within
reasonable constraints, these tools may help
structure responses, support communication
planning, and allow adolescents to reflect before
engaging.

Social-emotional support: May support more
intentional interaction in complex and mature
social environments including friendships, group
dynamics, and romantic interactions. These
benefits are likely to be greater for adolescents
with specific neurodevelopmental disorders than
for neurotypical adolescents.

is to develop an authentic interpersonal voice and
the ability to manage ambiguity, vulnerability, and
social risk. Al may shift communication toward
more optimized but less self-authored interaction.
Self-expression displacement: If systems
shape tone, content, or timing of responses,
adolescents may get less practice in self-
expression, boundary-setting, and negotiation of
meaning, while becoming more anxious about
producing socially “perfect” communication.
Social-emotional disruption: Reliance on Al
to manage social uncertainty, impression
management, and conflict may reduce practice in
the very communication skills central to identity,

belonging, and relational positioning.



12 to 18 years old

Opportunities Risks of Harms

Victimization pathways: GenAl-facilitated
nudification photo generators offer another
pathway for youth victimization that is commonly
used in this age range.

« Autonomy disruption: The developmental task
is to develop an authentic interpersonal voice and
the ability to manage ambiguity, vulnerability, and
social risk. Al may shift communication toward
more optimized but less self-authored interaction.

« Self-expression displacement: If systems
shape tone, content, or timing of responses,
adolescents may get less practice in self-
expression, boundary-setting, and negotiation of
meaning, while becoming more anxious about
producing socially “perfect” communication.

 Social-emotional disruption: Reliance on Al
to manage social uncertainty, impression
management, and conflict may reduce practice in
the very communication skills central to identity,
belonging, and relational positioning.

 Victimization pathways: GenAl-facilitated
nudification photo generators offer another
pathway for youth victimization that is commonly
used in this age range.

v=

v

Implications for policymakers:

Across this age band, the key distinction is whether Al supports the development of autonomy, identity, and
judgment, or substitutes for these capacities while they are still consolidating. The same features that may
unlock value, such as fluency, personalization, memory, responsiveness, can also compress effort, weaken
independent judgment, intensify reliance, and shape expectations of attention and relationships. The policy
signal is that governance should focus on design choices, defaults, and repeated interaction patterns, because
these are what determine whether Al supports adolescent development or takes over developmental work that
young people need to practice themselves. This is especially important for adolescents with
neurodevelopmental differences, mental health vulnerabilities, social isolation, trauma histories, or limited

offline support, who may be more exposed to reliance on adaptive, relational, or always-available systems.
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Action agenda: Priority
areas for Al policy and
governance

Across age bands and use contexts, this mapping surfaces a consistent governance implication: the developmental
impact of GenAl depends less on product category alone than on the capacities children are still building, the role
the system is designed to play, and the conditions under which repeated interaction occurs. Potential benefits are
most plausible when Al remains a bounded tool that scaffolds learning, creativity, communication, or reflection
while preserving human mediation, effort, uncertainty, and social practice. Risks of harm increase when systems
substitute for emerging capacities, automate too much cognitive or relational work, obscure sources and
uncertainty, optimize engagement, simulate social understanding, or position themselves as companions,
authorities, or sources of emotional reliance. The policy challenge is therefore to move from broad concern about
minors and Al toward developmentally specific standards that can distinguish supportive scaffolding from harmful
substitution. The next step is to translate this developmental map into practical priorities for product design,
evaluation, research, and governance.

« Dedicated work should clarify what shared measurement and monitoring infrastructure is
needed to establish common standards for age bands, Al use categories, exposure, and intensity measures.
This infrastructure should involve longitudinal tracking of evolving model dynamics and child usage patterns, so
that youth Al use can be compared systematically over time, across products, and across contexts. This is a
foundational governance requirement. Without standardized measurement, it will remain impossible to
distinguish broad adoption from repeated reliance, short-term experimentation from sustained use, or ordinary
use from developmentally significant patterns of exposure. Measurement standards should be developed
through multilateral coordination and applied consistently across jurisdictions. They should also be paired with
workforce training, so that healthcare professionals and educators know how to ask about Al use, identify
concerning patterns, and distinguish ordinary experimentation from reliance, distress, or developmentally
significant use.

« Define developmental Al safety objectives by age band. Some insights about youth Al usage are
general; for example, co-use with supervising adults generally scaffolds youth Al usage across all age bands.
Nonetheless, many safety objectives and considerations must be specified by age and developmental stage. A
structured expert process should define what constitutes safer Al system behavior with reference to the
capacities that matter at each developmental stage: caregiver responsiveness and contingency for ages 0-3;
reality monitoring and adult mediation for 3-6; executive function, metacognition, motivation, and peer
interaction for 6-12; and autonomy, epistemic judgment, identity formation, and relational autonomy for 12-
18. These objectives should also be informed by clinical surveillance and input from frontline professionals,
who may identify emerging harms early. Translating these developmental concepts into operational safety
objectives, product evaluation criteria, and, where appropriate, enforceable standards is a prerequisite for
coherent product regulation.
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« Define what forms of transparency and independent audit requirements are necessary for
researchers, caregivers, educators, companies, and public authorities. This should cover how
memory and personalization are applied; how sources are selected or synthesized; whether learning content
and activities are Al-generated or designed by learning experts; how uncertainty is signaled; what re-
engagement mechanisms are used, especially features associated with compulsive or prolonged use, such as
intermittent reinforcement; how relational and anthropomorphic cues are designed and monetized; what crisis-
response protocols apply when systems detect acute mental health risk, including detection thresholds,
response scripts, and escalation pathways; and what safeguards apply to minors. Transparency should be
actionable, accessible, and usable by regulators, researchers, schools, caregivers, and civil society, not only by
legal or technical specialists. It should also be clear when transparency must be backed by mandatory
independent third-party audits of real system behavior across repeated interaction, crisis-response scenarios,
and product updates, rather than provider self-reporting or one-off point-in-time review.

Commission and fund a targeted research agenda on developmental Al design thresholds.
A coordinated, publicly funded research agenda is needed to determine which design features are beneficial
under which conditions, and at what point they become developmentally harmful. Priority areas should include:
Al model capacity, interpretability, and alignment; children’s understanding and perceptions of Al; how to
ensure Al scaffolds rather than substitutes for cognitive and social development; whether and under what
conditions Al-generated learning content and activities can be developmentally appropriate and educationally
effective; how relational and anthropomorphic design should be defined and governed; how engagement
optimization creates developmental risk; what age-appropriate defaults and high-sensitivity safeguards should
look like in practice; and where human mediation remains developmentally necessary and should be protected
by policy. Coordination between sectors will increase the speed and success of these efforts. The objective is to
produce a safer and more developmentally appropriate landscape of child Al use, with shared definitions,
operational tests, risk indicators, and age-sensitive thresholds suitable for research, product review,
procurement decisions, and regulatory oversight. Youth should be involved in this research where appropriate,

with safeguards that reflect age, vulnerability, consent, and the sensitivity of the questions being studied.

Release a recurring international synthesis report on Al and child development. A standing
international report, updated on a two-year cycle, should synthesize the state of the evidence, identify areas of
emerging consensus, track shifts in models, products, and use patterns, and set successive rounds of research
and policy priorities. Given the pace of product change, this should be paired with an annual rapid evidence
brief focused on emerging harms, shifting use patterns, and urgent governance signals. This tiered structure
would combine deeper scientific assessment with faster identification of product, use, and harm signals. To
serve its governance function, the report must be internationally comparative, cross-sectoral, and institutionally
independent while integrating expertise across developmental science, product analysis, education, and
regulatory practice. This would provide a durable common reference point for governments, regulators,
researchers, schools, and industry, and address the current fragmentation of evidence and agenda-setting that
limits coordinated policy action.
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Glossary

« Age-band: A developmentally-meaningful range of ages used to organize the risks and prospects in this
report (0-3, 3-6, 6-12, and 12-18 years of age).

o Anthropomorphism: The tendency to attribute human-like traits to non-human systems, like large language
models.

o Anthropomorphic design: The deliberate inclusion or incidental creation of Al system features that make
the system appear human-like to users.

o Attachment: An essential developmental process of early life involving strong emotional bonds with parents
and caregivers.

o Chatbots: Conversational Al systems built from large language models that display human-like capacity to
engage in spoken and written language.

« Companion: A conversational Al system specifically designed to convincingly simulate or role-play as a
character to engage with a user, often including persistent personas and emotional or romantic engagement.

« Cognitive development: The maturation of thinking and learning abilities across the early lifespan,
including attention, memory, language, reasoning, problem-solving, executive function, and metacognition.

« Co-regulation: The process by which a parent or caregiver assists a child with regulating emotions,
attention, and behavior.

« Epistemic: Related to knowledge acquisition, verification, trust, and evaluation.

« Executive Function: The set of cognitive and meta-cognitive skills and attributes used to organize behavior
around long-term goals, focus attention, hold information in working memory, and inhibit impulses.

« Fine-tuning: The set of processes by which an Al model is adjusted after training to alter it's behavior,
outputs, or safety.

« Joint attention: Developmentally essential shared focus between two individuals, such as a child and a
parent.

« Metacognition: Representation and awareness of one’s own cognitive mental states.

« Model training: The process by which an Al system acquires a complex representation of data that
constitutes its base of knowledge and action.

« Scaffolding: A supportive relation by which a child is helped with practice, skill-building, and the
development of autonomy and independence.

« Social contingency: The back-and-forth social dynamic essential to the development of spoken and
nonverbal communication in childhood.

« Symbolic play: The capacity for children to use objects, concepts, or actions to represent other things.

« Use case: A specific way a child or adolescent uses Al, such as homework help, search, creative production,

entertainment, companionship, emotional support, or communication.
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