Al Literacy by Developmental Stage

Al Literacy is progressive skill-building and developing critical thinking, from
“it’s not human” to a sophisticated understanding of how Al systems work
and what their use means for human cognition, society, and the environment.
Each stage builds on the previous one.

Many parents start too late, forgetting that young children already watch
parents use Al tools like Siri, Alexa, and Google Maps. The prevalence of Al
normalizes its use, and voice activation makes Al tools accessible to even a

very young child.

Early childhood (Ages 5-7)

Socio-emotional development: Children at this stage are
still learning to distinguish fantasy from reality. They
exhibit high trust in authority figures and technology,
accepting what screens tell them as true. Their thinking is
concrete rather than abstract, and they're developing basic
emotional regulation skills.

Physical development: The prefrontal cortex is in early
development. Impulse control and critical thinking
capabilities are limited. Children process information
literally and struggle with hypothetical reasoning.
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Developmental

Characteristics
Literal thinking;
fantasy and reality

Developmental Period

Strong trust in
adults and devices
Emerging emotional

Limited perspective-
taking; assume
others (and Al)
know what they

Building Across Bvery Stage:

1. Scaffolded critical thinking
2. Metacognitive awareness
3. Appropriate boundaries
4. \Verification skills
5. Understanding limitations
Al Literacy Concepts Key Developmental
They Can Understand Vulnerabilities
¢ Screens can show ¢ Taking Al content as
things that aren’t literal truth
¢ Mistaking voice
¢ Devices and responses for human
computers make understanding
mistakes ¢ Confusion or distress
¢ Not everything online from unrealistic or
is true manipulated imagery
¢ Some voices/images ¢ Overgeneralizing social
come from cues (“It talks, so it
computers, not must understand me”)
people

¢ Al doesn’t know
them or have
feelings

Essential Lessons

¢ Co-use and guided
interpretation

e Establish early
verification habits
(“Let’s check if
that’s true”)

e Reinforce that
people, not
devices, provide
emotional
understanding

(“Not your friend”

e Introduce
technology as a
tool or computer,
not a companion
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Middle Childhood (Ages 8—11)

Developmental Period

Socio-emotional development: Children become more peer-

aware and begin comparing themselves to others. They're
developing more sophisticated social reasoning and can
understand multiple perspectives. Rule-following is
important, and they seek clear guidelines for behavior.
They're building independence but still rely heavily on adult
guidance.

Physical development: Concrete operational thinking is
established. Children can apply logic to concrete problems
and understand cause-and-effect relationships. Abstract
reasoning begins emerging toward the end of this stage.
Working memory and attention span improve significantly.
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Developmental
Characteristics
¢ Strong sense of
fairness and rules
e Growing peer
awareness and
comparison
¢ Concrete logic and
early abstract
thinking
e Better attention,
memory, and
reasoning

Al Literacy Concepts
They Can Understand
¢ Al identifies patterns,
not meaning

e Al can sound
confident and be
wrong

e Al assists but doesn’t
replace thinking

¢ Personal information
should not be shared

e Al-assisted work is
not original work

e Al-generated content
must be verified

¢ Recommendations
reflect behavior, not
identity

Key Developmental
Vulnerabilities

e Over-trusting
authoritative Al
output

¢ Sharing personal or
family information
with chatbots

¢ Using Al to complete
work without
understanding

¢ Missing subtle
inaccuracies

¢ Early identity shaping
through
recommended
content

Essential Lessons

e Introduce the
“calculator
analogy” for
responsible use

e Practice
structured
verification
(multiple sources,
cross-checking)

e Explain bias in
simple terms
(“systems guess
based on what
they’ve seen”)

e Encourage
evaluating
whether Al
responses make
logical sense




Early Adolescence (Ages 12-14)

Developmental Period

Socio-emotional development: |dentity formation
intensifies. Teens are highly focused on peer acceptance
and social belonging. They experience heightened
emotional intensity and self-consciousness but lack good
emotion regulation ability. They develop awareness of
their social environment as an imaginary audience which
makes them feel constantly observed and judged. They're
developing more complex social relationships and
beginning to question authority while still needing
guidance.

Physical development: The limbic system,

which regulates emotions and reward, becomes highly
active due to hormonal changes. The prefrontal cortex
continues developing but lags behind emotional centers,
creating a gap between feelings and self-control. Abstract
thinking capabilities expand. Reward-seeking behavior
increases.
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Developmental
Characteristics
¢ Heightened self-
consciousness and
desire for belonging
e Strong emotional
reactivity; identity
exploration
¢ Increased social
comparison,
especially online
¢ Expanding abstract
reasoning, uneven
judgment

Al Literacy Concepts
They Can Understand
e Bias in Al training
data and outputs

e Algorithms shape
what they see—and
how they feel

e Persuasive design and
manipulative content

e Privacy includes
behavior, searches,
and conversations

e Al can support or
undermine learning

¢ Basic deepfake
detection

e Al chatbots simulate
empathy but cannot
form relationships

Key Developmental
Vulnerabilities

¢ Emotional
attachment to Al
companions

¢ Internalizing
appearance/status-
driven content

¢ Using Al to avoid
difficult feelings or
interactions

¢ Oversharing personal
struggles with Al
instead of people

o Difficulty identifying
manipulated content

¢ Confusion about
academic integrity

Essential Lessons

e Teach the “illusion of
intimacy”:
responsiveness # care

¢ Encourage reflection on
emotional impact
(“How does this make
you feel?”)

e Support identity
development without
algorithmic
reinforcement

e Build metacognitive
habits (“What are you
learning? What are you
not learning?”)

¢ Strengthen verification
of health/news/social
content
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Mid-Late Adolescence (Ages 15-18)

Developmental

Developmental Period . L.
P Characteristics

¢ Increasing
independence and
ethical reasoning

¢ More stable identity;
future-oriented
thinking

e Stronger impulse
control and executive
function

e Capacity for
evaluating complex
information

Socio-emotional development: |dentity consolidation
progresses. Teens develop more sophisticated self-
awareness and can engage with complex ethical
questions. Future-oriented thinking emerges more
clearly. They're increasingly independent in decision-
making while still benefiting from scaffolding. Social
relationships remain important but individual identity
strengthens.

Physical development: Hormonal changes continue to
drive physical development, impacting mood and behavior,
leading to mood swings, emotional shifts, and changes in
the sleep-wake cycle, as the brain reorganizes itself. Abstract
reasoning is well-established. The prefrontal cortex
continues maturing, improving executive function,
planning, and impulse control, though these won't reach
full maturity until the mid-20s. Risk assessment improves
but still lags behind reasoning capabilities. Teens can
understand long-term consequences intellectually but
struggle to let that understanding guide behavior.
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Al Literacy Concepts
They Can
Understand
e How Al systems are
trained and why
they fail

e When Al use
strengthens vs.
weakens skills

e Ethical use in
academic, creative,
and early work
settings

¢ How Al influences
cognition and habits

e Surveillance
capitalism and
platform incentives

¢ Advanced
verification and
deepfake
assessment

¢ Difference between

assistance vs.

dependence

Key Developmental
Vulnerabilities

¢ Academic integrity
violations with real
consequences

o Skill atrophy from
shortcuts

¢ Emotional and
decision-making
reliance on Al

* Privacy breaches
affecting college/work
opportunities

e Targeted
misinformation and
financial scams

¢ Avoiding the work of
learning

Essential Lessons

¢ Shift from rules to

principles (“Who do |
want to be as a
thinker?”)

e Connect Al choices to

long-term goals and
competence

e Discuss real-world

consequences (resume
credibility, digital
footprints)

e Build civic Al literacy

(policy, persuasion,
inequality)

¢ Understanding training

data, algorithms and Al
structure

¢ Evaluating ethical

implications (copyright,
bias)



Barly Adulthood (Ages 18-25)

Developmental Period

Socio-emotional development: Identity continues to
form as there are significant upheavals during this stage
(leaving home, entering college or workforce, forming
adult relationships). Big life transitions that can trigger
stress, loneliness, and identity questioning. Young adults
develop more stable sense of self while navigating new
autonomy. They're establishing independence while still
psychologically maturing.

Physical development: The prefrontal cortex completes
development around age 25. Until then, risk assessment,
impulse control, long-term planning, and consequential
thinking continue maturing. Young adults are still
developing the ability to assess risk more effectively and
act accordingly. The gap between knowing better and
doing better gradually closes.
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Developmental

Characteristics

¢ Major life transitions;
increasing autonomy

¢ Continued identity
consolidation

¢ Maturing prefrontal
cortex; improved
long-term planning

¢ Vulnerability during
stress, isolation, or
uncertainty

Al Literacy Concepts

They Can Understand

¢ Professional norms
for ethical Al use

¢ When Al enhances
or undermines
professional
competence

¢ Domain-specific Al
limitations

e Privacy, security,
and legal
implications

¢ Al's role in civic life,
labor markets, and
governance

e Recognizing
personal patterns of
Al reliance

¢ Impact of Al on

relationships and

mental health

Key Developmental
Vulnerabilities
¢ Academic or
professional
sanctions for misuse
¢ Reputational or legal
risk
e Sophisticated scams
and impersonation
attacks
¢ Overreliance on Al
during challenging
transitions
o Skill gaps becoming

visible in professional

contexts
e Qutsourcing major
life decisions to Al

Essential Lessons

e Build personal principles
for Al use tied to values
and goals

¢ Monitor reliance and
maintain independent
competence

e Evaluate risks in academic
and professional contexts

¢ Engage with Al as citizens,
not just consumers

¢ Use Al intentionally, with
awareness of long-term
implications
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