& Al Toys: The Future of Play, Learning, and Human
Development

Assem Hijazi — Experience, Knowledge & Ideas

Introduction: Beyond the Classroom — Are We Forgetting the
Smartest Teachers in the Room?

This article continues our Al & Education Strategy series, building on the first piece Teaching Al in
Schools: What We Should Really Be Teaching First, where we focused on what we need to teach in the
schools with the era of Al.

But today, we shift to a completely different angle — one that rarely gets the attention it deserves in
education ministries, curriculum councils, or even universities of education.

We’re talking about Al toys.

Yes — the playful, smiling robots, dolls, and plush companions that sit in kids’ bedrooms and living
rooms.

Not in classrooms. Not in schools. But they are teaching, guiding, and influencing more than we might
think.

While governments spend billions upgrading smart classrooms, Al labs, and curriculum frameworks...
who's monitoring what Al-powered toys are telling our kids outside school hours?

o Do ministries of education even review the Al toys entering their markets?
o Are universities of education preparing future educators to understand these tools?

o Isthere aframework that ensures these toys are culturally aligned, emotionally safe, and
ethically approved?

And more importantly:
When Al is part of the toy's formula — aren't we dealing with something deeper than “play”?

This article dives into a new layer of the education landscape — one shaped not by teachers or textbooks,
but by machines built to learn from and teach our children.

We'll explore how these Al toys work, their promises and risks, and why a system-level rethink —
including regulatory bodies, digital identity frameworks, and national oversight — is now essential.

Note STEM stands for: Science, Technology, Engineering and Mathematics


https://assemhijazi.me/
https://www.linkedin.com/feed/update/urn:li:ugcPost:7330049796461715456/
https://www.linkedin.com/feed/update/urn:li:ugcPost:7330049796461715456/

2. What Are Al Toys?

Al toys — sometimes called “smart toys” — are no longer just blinking lights and sound effects. They’re
powered by advanced technologies like artificial intelligence, machine learning, natural language

processing, computer vision, and even Internet of Things (loT) capabilities.

What makes them different from traditional toys is simple but profound:
They don’t just react — they learn, adapt, and sometimes even grow with your child.

2.1 A New Kind of Play Partner

Unlike classic toys that repeat pre-programmed phrases or respond to a button press, Al toys can:

Hold conversations and understand voice commands

Recognize facial expressions, emotional states, or gestures

Track how your child plays and adjust learning content accordingly

Use real-time processing to personalize interactions, stories, or challenges

Integrate with mobile apps, AR/VR systems, or even other toys

They transform from “toys” into interactive companions, learning assistants, and even emotional

responders.



2.2 Technologies Powering Al Toys

Here’s a snapshot of the core Al technologies enabling this new generation of smart play:

Technology Used For

Natural Language Processing Conversations, storytelling, language learning

(NLP)

Computer Vision (CV) Face recognition, emotion detection, object tracking

Machine Learning (ML) Personalization, behavior prediction, adapting to play style

Sentiment Analysis Reading emotional tone, offering supportive responses

Reinforcement Learning Learning through trial and error (used in robotic movement and
games)

loT Integration Connecting toys to other devices and syncing data in real-time

Edge Al / On-Device Al Enhancing privacy and speed by processing data locally

Generative Al (LLMs) Dynamic storytelling, conversation, creativity support

Augmented/Virtual Reality Blending physical and digital worlds for immersive experiences

(AR/VR)

2.3 ATool That Thinks, Responds, and Teaches

Today’s Al toys are not meant to replace teachers or parents — but they do play a growing role in
shaping how children learn, emote, communicate, and problem-solve.

Whether it’s:
e Arobot dogthat teaches coding,
e Aplush companion that simulates empathy,
e Orabuilding kit that assesses your child’s logic patterns,

...these toys are introducing children to a world where intelligence isn’t just human — it’s embedded in
the very things they play with.



3. The Al Toy Market — Booming Beyond Imagination
The rise of Al toys isn’t just a tech novelty —it’s a global industry on fire.

In 2023, the smart/Al toy market was valued at USD 12.7 billion, and by 2032, it’s projected to soar to
USD 40.1 billion, growing at a compound annual growth rate (CAGR) of 13.8%.

Some forecasts go even further: by 2033, the market could reach as high as USD 75.02 billion,
depending on how fast adoption accelerates across sectors like education, therapy, and consumer
robotics.

3.1 Global Market Highlights

Market Size (2023) USD 12.7 billion

Projected Size (2032) USD 40.1 billion

Alternate Forecast (2033) Up to USD 75.02 billion

CAGR (2024-2032) 13.8% (average)

Top Growth Region Asia-Pacific (CAGR 14.6%)

Leading Market by Share (2023) North America (39% of global market)

CAGR stands for Compound Annual Growth Rate

3.2 Who'’s Leading the Charge?

Us United States: Dominates in Al innovation and brand recognition (Mattel, Moxie, LeapFrog).

e CN China: Leads manufacturing and rapid adoption, driven by companies like Whalesbot,
ByteDance, and Haivivi.

« KR South Korea & Jp Japan: Specialists in robotics, emotional Al, and therapeutic toys.

e DE Germany & EU: Focused on regulatory-compliant, high-quality toys aligned with privacy laws
and educational frameworks.

3.3 What’s Driving This Growth?

¢ Parental demand for personalized, STEM-focused learning tools

e Advances in Al, loT, and on-device computing



¢ Increased digital fluency among young children
+ Rise of smart home ecosystems, where toys are part of the digital environment

e Governments pushing Al literacy early, especially in Asia-Pacific and Nordic countries

3.4 A Market Shaped by More Than Toys

It’s important to note: Al toys aren’t just consumer products.
They’re becoming micro learning systems, emotional training agents, and behavior-shaping tools —

often without formal oversight.

That’s why, in the next sections, we’ll explore not only what kinds of toys exist, but also what
responsibilities fall on governments, educators, and parents in this emerging space.



4. Types & Categories of Al Toys

Not all Al toys are created equal — some teach, some talk, some feel, and some fly. To truly understand
their impact, we need to categorize them not just by appearance, but by function, interaction style, and

educational value.

Below is a clear breakdown of the most common (and emerging) types of Al toys shaping childhood

today:

4.1 A Functional Classification of Al Toys

Category

1. Educational Robots

Purpose & Features

Teach coding, math, languages, or logic via
interaction and progress tracking

Examples

ROYBI, RoboMaster S1,
Miko

2. Emotionally
Intelligent Dolls

Mimic facial expressions, react to tone/touch,
simulate personalities

Luvabella, Moxie

3. Conversational
Plush Toys

Soft, Al-powered toys with LLMs for natural
dialogue and emotional bonding

BubblePal (Haivivi),
ByteDance plush

4. Augmented Reality
(AR) Toys

Merge physical play with digital overlays and
gamified interaction

LEGO Hidden Side, Merge
Cube

5. Coding & STEM Kits

Hands-on learning with programmable
elements, sensors, and building components

LEGO Mindstorms,
Whalesbot, Botley

6. Al-Enhanced
Drones

Respond to gestures/voice, teach physics or
navigation, feature Al obstacle detection

DJI RoboMaster EP,
beginner STEM drones

7. Language Learning
Robots

Use NLP to teach vocabulary, grammar, and
pronunciation in multiple languages

Duolingo Kids Bots, Roybi

8. Creative Al Toys

Help with drawing, music, or storytelling using
Al suggestion and feedback

Smart sketchpads, Al
music pets

9. Game-Based Smart
Toys

Reimagine classic games with adaptive Al
behavior and learning mechanics

Mattel Al Pictionary,
Osmo Genius Kit

10. Companion
Therapy Bots

Designed for emotional support, neurodivergent
users, or elderly interaction

Hyodol (for dementia),
Embodied’s Moxie

4.2 Optional Grouping: By Learning Style

We can also reframe these into three broader clusters:




1. Learning-Focused Al Toys

o Educational Robots, STEM Kits, Language Bots
2. Emotionally Adaptive Toys

o Dolls, Companions, Plushies, Therapy Bots
3. Hybrid Physical-Digital Toys

o AR-enabled toys, Smart drones, Game remixes

4.3 The importance of classification

This classification helps:
 Parents choose based on age, learning style, or needs
¢ Educators align toys with classroom or home curriculum
e Governments & Al centers set policies by category (e.g., banning voice-based toys under age 3)

These toys may look like “just fun,” but each one delivers a different kind of cognitive, emotional, or
social experience. Understanding their category helps define theirimpact — and their regulation.



5. How Al Toys Work — The User Journey & Process

Behind every blinking light, cheerful voice, or dancing robot is a sophisticated Al system designed not just
to entertain, but to learn from and respond to the child playing with it.

To truly understand the power (and risk) of Al toys, we need to break down two things:
1. The child’s experience (user journey)

2. The Al system’s internal process

5.1 The Child’s Journey: From Hello to Habit

This journey is invisible to most parents — yet it defines how a child connects emotionally, socially, and
cognitively with their Al companion.

Stage Experience

1. Onboarding The toy greets the child, asks their name, age, and may even assess language
level.
2. Initial Play Basic interactions begin: questions, games, physical movement, or

storytelling.

3. Personalization The toy starts adapting based on child responses — tone of voice, preferred
activities, learning pace.

4. Bonding The toy remembers details (favorite color, mood history, fears), strengthening
emotional attachment.

5. Growth & The toy increases difficulty or emotional complexity as the child matures.
Evolution

6. Data Feedback Interactions are logged to improve future sessions and sometimes uploaded to
Loop the cloud for updates.

5.2 The Al Toy's Internal Process

While the child plays, here’s what’s happening under the hood:
1. Input Collection
o Voice commands, facial expressions, touch, gestures, behavior patterns
2. DataProcessing & Interpretation
o Alalgorithms (NLP, computer vision, sentiment analysis) make sense of the input

3. Decision-Making



o Based oninternal models and past sessions, the toy chooses what to say or do next
4. Output Generation

o Thetoyresponds: speech, movement, sound, light, app feedback, or new game logic
5. Learning Loop

o The system updates the child’s profile and adapts for the next interaction

5.3 The importance of the user journey

e It builds trust and emotional attachment — which can be good for learning, but risky if misused
e Ithelps developers and educators design more intentional user experiences

¢ Itinforms policymakers about where to place safeguards (e.g., limit data collection during
bonding phase)

A toy that evolves with the child is more than a product — it’s a growing relationship shaped by data and
design.



6. Educational Benefits of Al Toys

Al toys are not just companions — they are interactive educators, adaptive tutors, and even emotional
coaches. Their ability to personalize learning and engage children at their level opens a new dimension in
education beyond traditional classrooms.

Here are the key educational benefits that Al toys bring to the table:

1. Personalized Learning

Al toys can assess a child’s strengths, weaknesses, and pace, and adapt their responses in real-time.
This ensures content stays engaging without becoming too difficult or too easy.

“In terms of education, personalisation offers great support for individual learning styles with adaptive
educational platforms that can provide content tailored to a child's pace, strengths and challenges.”
— Prof. Hanan Salam, NYU Abu Dhabi

2. Increased Engagement Through Interactivity

Children naturally love play — and when learning is embedded in play, retention and attention improve
dramatically. Talking toys, coding robots, and interactive stories hold attention better than static books or
screens.

“By remembering details about the child and responding in unique ways, these toys can keep children
engaged for longer periods.”
— Sarah Maamari, Child Psychologist

3. STEM Skill Development

Many Al toys promote early exposure to science, technology, engineering, and math (STEM). Through
games, robotics, and challenges, they encourage logical thinking, creativity, and structured problem-
solving.

“The Miko Robot sparks curiosity and STEAM learning, enhancing cognitive and analytical skills through
interactive play.” — Miko marketing materials

4. Inclusive Support for Diverse Learning Needs

For children with speech delays, autism, or other learning challenges, Al toys offer a non-judgmental
and patient interface to practice language and social cues in a safe environment.



“Children with specific learning needs or disabilities can also benefit from personalised support and
encouragement.”
— Prof. Salam

5. Language and Communication Growth

Thanks to natural language processing, Al toys can teach new words, correct pronunciation, and
simulate natural conversations — often in multiple languages.

“Interactive Al toys may support social learning by mimicking conversational patterns, giving children
opportunities to practice language, empathy and turn-taking.”
— Sarah Maamari

6. Adaptive Educational Content

Apps like Khan Academy Kids and Al toys like LeapFrog adapt lesson content automatically — changing
difficulty, pacing, and tone based on the child’s progress and feedback.

These systems ensure children are neither bored by simplicity nor overwhelmed by complexity — a core
strength of Al in education.

7. Interactive & Adaptive Storytelling

Some Al toys now support choose-your-own-adventure formats, where stories evolve based on the
child’s interests, age, or even emotional tone.

This encourages imagination, reading interest, and empathy — while also collecting insights into
cognitive development.



6.1 Summary: Why This Matters

Benefit Impact on Child

Personalized learning Improves comprehension, reduces frustration

Play-based engagement Increasing attention span

STEM focus Encourages problem-solving, tech literacy

Inclusive learning Provides support for neurodiverse children

Language development Boosts vocabulary, fluency, and social skills

Adaptive content Matches pace and progress

Storytelling interaction  Fosters imagination and emotional growth




7.Concerns and Challenges of Al Toys

As powerful as Al toys can be in education and emotional development, they also raise serious ethical,
developmental, and safety concerns — many of which remain underregulated or poorly understood by
parents and institutions.

Here’s a breakdown of the most pressing challenges:

1. Privacy and Data Security

Al toys often collect sensitive data like:
e Voice recordings
o Facial expressions
e Interaction logs
e Location and emotional behavior
Without proper safeguards, this data may be stored, transmitted, or even exploited.

Case Example: Mattel’s Hello Barbie and Genesis Toys’ My Friend Cayla were investigated for spying on
children, leading to bans in countries like Germany.

A 2023 US PIRG report warns:
“Smart toys can gather and share information, collecting and storing data about children that may be
transmitted to company servers.”

Even more alarming, data leaks have resulted in child audio being used on deepfake platforms,
according to researchers at Temple University.

2. Over-Reliance and Reduced Human Interaction

Al toys simulate empathy and friendship — but they are not human. Excessive reliance can lead to:
e Reduced real-life peer interaction
o Difficulty developing genuine emotional intelligence
¢ Attachment to a machine over family or friends

“Fully relying on such toys for social interaction can hinder a child’s social skills... Human interaction is
open-ended, unscripted, and essential.”
— Raneem Nageeb, Thrive Wellbeing Centre



3. Screen Time and Mental Health

Many Al toys are app-connected and engineered for engagement, which can lead to:
e Prolonged screen exposure
e Sleep disruption
e Anxiety and reduced attention spans

The Pontifical Academy of Sciences flags this as “Al-driven problematic behavior,” where the toy's
algorithm prioritizes attention-maximization over child wellbeing.

4. Manipulation and Behavioral Targeting

Some toys are designed with marketing or behavioral nudging in mind. Al-driven recommendations
can:

¢ Encourage product purchases
e Steer habits or opinions
e Introduce biased responses or stereotypes

"Manipulation & Behavioral Targeting" is a growing concern when Al toys are used as hidden marketing
agents in a child’s most trusted environment — their playroom.

5. Educational Risks

While Al toys are often praised for personalized learning, excessive or unsupervised use can:
e Replace real educators or critical thinking time
¢ Delay language, attention, or motor development

e Provide false or biased information if unmoderated

6. Cost and Accessibility

Advanced Al toys can cost $500-$2,800+, creating a digital divide between families who can afford
premium toys and those who can’t.

This raises a deeper question:

Will Al-enhanced development become a privilege rather than a right?



7. Data Breaches and Hacking Risks

Toy servers and apps are often less secure than enterprise systems. As a result:
e Hackers have accessed toys to track location, audio, and personal data
e« Children become silent victims of data breaches without the ability to consent

“Adults can rationalize breaches — children cannot. The psychological and safety impact on kids can be
significant.”
— Prof. Subodha Kumar, Temple University

Summary: Key Challenges

Challenge Impact on Children or Parents

Privacy & data risks Exposure to tracking, misuse, or exploitation

Overreliance on Al Reduced empathy, real interaction, human bonding

Mental health & screen time Anxiety, sleep issues, attention fragmentation

Behavioral manipulation Subtle marketing, shaping thoughts without transparency
Learning degradation Delayed development if unmoderated
Access inequality Educational gaps based on affordability

Security vulnerabilities Risk of hacking or leaks of sensitive data




8. Future Trends in Al Toys

As Al toys continue to evolve, they’re not just becoming more advanced — they’re becoming more
integrated, more emotional, and more immersive. What started as novelty gadgets are now shaping up
to be core tools in education, healthcare, and emotional development.

Here are the key trends redefining the future of Al-powered play:

1. Augmented Reality (AR) and Virtual Reality (VR) Integration

Al toys are increasingly combining with AR/VR platforms to create blended physical-digital
experiences. These systems let children build or play in the real world — while interacting with digital
layers through screens, headsets, or projectors.

Example: LEGO’s AR sets, Merge Cube, and next-gen puzzle games that react to real-time toy movement.

2. Emotional Intelligence & Empathy Simulation

Next-gen Al toys will feature improved emotional recognition — using voice tone, facial expressions,
and behavioral cues to simulate empathy and respond with emotional appropriateness.

This supports:
e Social learning
e Self-regulation

e Therapy for children with ASD or anxiety

3. Hyper-Personalization

Al algorithms will become more precise in adapting to:
e Learningstyle
e Mood
e Cultural background
e Feedback patterns

This allows toys to act like customized coaches — growing with each child over time and even across
multiple toy platforms.



4. On-Device Al & Privacy-First Designs

To address rising concerns about surveillance and cloud-based data collection, many manufacturers are
moving to on-device Al models, ensuring:

e Nointernetdependency
¢ Real-time processing

o Stronger parental trust

5. Therapeutic & Healthcare Applications

Al toys are becoming tools for:
e Dementia care in the elderly (e.g., Hyodol in South Korea)
e Autism therapy in children
e Physical rehab through gamified interaction

The line between toy and medical assistant is blurring — and intentionally so.

6. Cross-Platform Ecosystem Integration

Future toys won’t be isolated gadgets. They will:
e Sync with school apps, tablets, smart homes, and digital learning platforms
e Share progress reports across platforms (with consent)

o Create holistic learning environments that follow the child wherever they go

7. Screen-Free Al Toys

A growing trend is toward Al toys with no screens, using voice, movement, and tactile feedback instead
— to reduce screen time while keeping interactivity alive.

8. Eco-Conscious Design

As environmental awareness grows, Al toy companies are investing in:
e Sustainable materials
e Modular parts for reuse

e Energy-efficient processing systems



Parents are increasingly choosing toys that are both smart and responsible.

9. Al Toy Governance & Regulation

We're starting to see the first signs of:
e Age-specific regulations for Al-enabled play
o Parental control dashboards
e Certification frameworks for ethical toy design

This is a space where national Al Centers of Excellence will play a crucial role — covered in the next
section.

10. Education-Driven Product Design

Al toy developers are beginning to:
e Collaborate with educators and child psychologists
o Testtoysin classrooms or therapy settings

e Align toy content with real curriculum goals and learning standards

Summary: A Glimpse into What’s Coming

Trend What It Enables

AR/VR Integration Immersive physical-digital learning

Emotional Intelligence Social-emotional growth, empathy simulation
Hyper-Personalization Adaptive, child-specific play and learning paths

On-device Privacy Safer, more trusted engagement without cloud dependency
Therapy-focused Tools Educational + emotional + medical hybrid functionality

Cross-platform Learning  Consistent experience across devices and apps

Screen-Free Interactivity Balanced engagement with reduced screen addiction

Eco-Friendly Design Sustainable smart toys for conscious consumers

Regulatory Oversight More ethical, transparent development and use

Curriculum Collaboration Better alignment with real-world education goals




9. The National Role — What Should Ministries of Education Do
About Al Toys?

As Al toys become more embedded in how children learn and grow — outside the classroom walls —
the question is no longer if governments should get involved, but how fast and how seriously.

Strangely, most Ministries of Education today focus on:
e School curriculums
e Digital learning platforms
e Alinformal classrooms

...but rarely consider what’s happening in a child’s bedroom, living room, or even on their birthday gift
table — where Al-powered toys are already teaching language, social skills, and math.

9.1 Why Ministries of Education Must Step In

Reason Implication

Children are learning from toys But no one is auditing what they learn or how they learn it
Toys are shaping behavior & Without oversight, they may promote bias, dependence, or
emotion misinformation

Toys are collecting personal Ministries must advocate for child data rights and ethical tech
data design

Toys are bypassing traditional They're entering homes without the scrutiny schools or books
review would receive

9.2 Strategic Actions Ministries Can Take

1. Create National Frameworks for Al Toy Evaluation
o Similar to textbook or curriculum reviews

o Guidelines for acceptable educational content, privacy standards, and child interaction
models

2. Certify Al Toys for Educational Use
o Labeltoys based on developmental value, learning quality, age suitability
o Approve for public sector use (kindergartens, youth centers, early learning programs)

3. Establish Public Awareness Campaigns



o Educate parents and educators on:
=  What Al toys really do
» How to control them
= What data they collect
=  Where risks may lie
4. Fund Local Innovation in Al Toys
o Support homegrown toy startups aligned with cultural and educational values
o Encourage R&D that meets national goals and diverse learning needs
5. Collaborate with Universities of Education

o Train future educators on how to understand, use, and critique Al toys in learning
environments

o Encourage interdisciplinary research on Al, play, and pedagogy

9.3 Not Just About Play — It's About National Values

Every country has its own values, culture, language, and educational priorities. Without oversight:
e Toys made abroad could promote misaligned ideas
e Language learning may favor certain dialects
e Cultural stories may be lost or replaced

By stepping in early, Ministries of Education can help shape a generation of learners who grow with
safe, ethical, and culturally aware Al companions.



10. The Role of National Al Centers of Excellence (NAICoE)

To truly protect children and promote meaningful development, governments can’t rely solely on
Ministries of Education.

They need dedicated, cross-functional Al institutions — such as National Al Centers of Excellence — to
audit, regulate, and coordinate the rapidly expanding world of Al toys.

These Centers can act as national guardians of ethical Al for children — blending technological
expertise with culturalinsight and educational policy.

10.1 Why Al Toys Need Central Oversight

Current Reality Risk

Toys enter local markets with little Content or Al behavior may conflict with national values

scrutiny

Each toy builds its own child profile Data becomes fragmented, duplicated, and hard to
manage

Language, ethics, and safety vary by Toys may be misaligned with local customs and learning

country styles

No unified toy index or performance Parents and schools lack guidance on what to trust

rating




10.2 Core Functions of the National Al Center of Excellence (NAICoE)

Function Description

1. Al Toy Approval & Mandatory review before Al toys reach the public market or schools

Certification

2. Al Toy Index Creation A national index ranking toys based on safety, educational value,
data handling

3. Cultural & Language Assess toy compatibility with local dialects, stories, and behavioral

Adaptation norms

4. Privacy Standards Ensure compliance with data storage, consent, and age-appropriate

Enforcement access

5. Cross-Toy Data Build APIs to sync toy data to a single child profile (or into the DHS

Harmonization model)

6. Public Dashboards & Toy Showcase tested toys with risk ratings, categories, and

Labs recommended age groups

10.3 Local Values, Global Tech

Every Al toy reflects the mindset of its makers — often far from your country’s own priorities or identity.

A national Al center becomes the translator, filter, and protector — ensuring the tech our kids interact
with aligns with who we are, not just what’s trending globally.

10.4 Prepares for Integration with the Digital Human System

These Centers can lay the groundwork for interoperability with broader, long-term frameworks like the
Digital Human System — which we’ll explore next.

Instead of each toy owning its own data silo, toys must plug into a secure, decentralized profile
managed by the human — not the manufacturer.



11. The Digital Human System — Unified Child Identity Across Al
Toys

As we’ve seen, Al toys today operate in silos.
Each one collects its own data:

e How your child speaks

¢ Whatthey feel

e Whatthey’re learning

¢ Howtheyrespond emotionally

But none of that is unified. It’s spread across dozens of platforms, apps, toy servers, and even third-
party clouds — invisible to parents, unregulated by governments, and uncontrolled by the child.

11.1 The Problem: Fragmented Data, Fragmented ldentity

Current State Consequences

Every toy creates its own child profile No single view of growth, behavior, or learning journey

Parents can’t access or manage the full Limits trust, oversight, and long-term analysis
picture

Toy companies “own” the data, notthe Raises ethical, developmental, and national digital
child sovereignty issues

Data lives on third-party servers Prone to breaches, misuse, or export across borders

11.2 The Solution: The Digital Human System

Imagine a world where every child — from birth — has their own decentralized digital identity. One
secure, private, lifelong account where all educational, emotional, and behavioral data from Al tools
and toys is stored ethically, under the control of the child and their parents.

This is the vision of the Digital Human System (DHS) — a core part of your larger human-centric Al

framework.



11.3 Key Features of DHS for Al Toys

Feature Benefit

Decentralized Child Profile AlL Al toys connect to a single protected account owned by the
human

Parental & Educational Parents, educators, and doctors can track development through

Oversight one lens

Privacy by Design No third-party toy company can extract or sell data without consent

Cross-Toy Integration APls Learning and behavior data is harmonized and enriched across
platforms

Lifelong Record of Growth The child’s early cognitive, emotional, and language patterns are
preserved

Cultural & National Alignment Al toys adapt automatically to approved national/local frameworks

11.4 The importance of the digital human system

Without a unified system, Al toys risk becoming random islands of influence — shaping children in
uncoordinated, sometimes contradictory ways.

With the Digital Human System:
o Databelongs to the child, not the manufacturer.
o Al toys become contributors, not owners, of human development.

+ Nations retain sovereignty over what values, languages, and developmental goals are prioritized.

11.5 A New Era of Human-Centric Al

“We don’t just want smart toys — we want smart systems that raise better humans.”

As Al becomes more deeply embedded in our children’s lives, it's not just the intelligence of the toy that
matters — it’s the integrity of the system behind it.

The Digital Human System is that foundation — and it’s not optional for the future we want.
It’s essential.



12. Executive Summary

Al Toys: More Than Play — A Strategic Imperative for Education, Policy, and Human Development

This article explored a dimension of Al in education that is largely overlooked by ministries,
universities, and tech regulators alike:

Al-powered toys.

These toys are no longer simple gadgets. They are:

Emotional companions
Personalized educators
Behavioral observers

Cognitive influencers

And they’re doing all of this outside the classroom, outside parental awareness, and often outside

national oversight.

12.1 What We Covered

Al Toys Defined: How they work, what technologies they use (NLP, ML, CV, loT), and how they
adapt to children

Global Market Trends: $12.7B in 2023, on track for $40-75B by 2032+, led by China, USA, Korea,
and EU

Types of Al Toys: From STEM robots and plush companions to emotion-sensitive dolls and AR-
integrated building kits

User Journey & Al Process: How toys onboard, bond, personalize, and evolve with each child

Educational Benefits: Personalized learning, language development, emotional support, and
STEM engagement

Risks & Challenges: Privacy breaches, behavioral manipulation, social development concerns,
and access inequality

Future Trends: AR/VR integration, on-device privacy, cross-platform learning, therapy use, eco-
conscious design

National Responsibility: Ministries of Education must regulate Al toys like curricula — not ignore
them

The Role of Al Centers of Excellence: Certify, index, and culturally align Al toys before they reach
children



« The Digital Human System: A unified, secure, decentralized child identity to end fragmented Al

toy data

12.2 The Core Message

Al toys are teaching our children — whether we’re watching or not.
And unless we step in with systems that are human-centric, culturally grounded, and ethically designed,
we risk outsourcing childhood development to algorithms built in faraway boardrooms.

12.3 Final message

This isn’t just about technology.
It’s about identity, trust, and the future of human development.

To prepare children for an Al-powered world, we must go beyond schools, go beyond screens, and
design systems that protect, connect, and elevate every child — starting from their very first toy.
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The linkedin post
Article No 120-#AssemHijazi
Article no 2 of Al & Education Strategy series

What if your child’s toy knew how they felt, what they were learning, and how to guide them
emotionally — better than most apps?
That’s not futuristic. That’s Al toys in 2025.

In my latest article, | dive into a topic that’s often ignored by ministries, schools, and universities of
education:

Al-powered toys — the invisible teachers shaping the next generation.

This article covers:
What Al toys really are
The booming $75B global market
Educational benefits (STEM, language, inclusivity)
. The risks: data privacy, emotional manipulation, unequal access
&3 What ministries of education should be doing
m The role of national Al centers

+ And how the Digital Human System can unify and protect every child’s profile

Al toys are not just playthings — they’re part of our children’s learning, behavior, and future identity. It’s
time we treat them that way.

#AlToys #EdTech #SmartToys #DigitalHumanSystem #ChildDevelopment #STEMEducation #AlForKids
#ToyIndustry #AlInEducation #CognitiveDevelopment #EmotionalAl #PrivacyMatters #AIRegulation
#AlParenting #FutureOfEducation #HumanCentricAl #GenerativeAl #Alethics #EarlyChildhood #ManusAl
#AssemHijazi
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