Teaching Al in Schools: What We Should Really Be Teaching First

Why math, logic, and human cognition must come before prompt engineering in schools

Assem Hijazi - Experience, Knowledge & Ideas

Introduction

Everywhere you look today, countries are racing to bring Al into their education systems. Governments in
many countries are launching initiatives to "teach Al in schools." At first glance, this sounds exciting—
innovative, even necessary. But take a step back, and a much deeper question emerges:

What exactly are we teaching when we say “Al education”?

Are we teaching kids how to use Al tools?

Are we teaching them how Al works—from logic to machine learning to large language models?
Or are we just pushing another layer of technology into already overwhelmed classrooms?

Today’s kids are already facing a storm of distractions: non-stop gaming, addictive social media, endless
mobile content, and limited face-to-face interaction. And now, we’re talking about adding Al to that mix?
If we're not careful, we may unintentionally reduce their cognitive engagement even further.

Here’s the risk: by introducing Al too early—or in the wrong way—we might actually discourage thinking
instead of developing it.

And there's another layer to consider: even the Al we’re teaching today is still evolving.

Take large language models (LLMs) for example—are they truly the future of generative Al? Or just one
chapterin a longer journey? There’s no guarantee that LLMs will be the foundation of Al five or ten years
from now. The technology is changing fast—what we define as “Al” today might look completely different
tomorrow.

So what does that mean for education?

It means that if we want to future-proof our children’s learning, we must teach them the foundation of
Al—not just the current tools.

That foundation is:
e Mathematics
e Statistics
e Algorithms
e And adeep understanding of how the human brain works

If we truly want to build productive societies and raise future creators of technology—not just passive
users—then we need to rethink what Al education should really look like.


https://assemhijazi.me/

Sweden’s Bold Move: Teaching Minds Before Machines

While much of the world rushes to digitize education and embed Al tools into classrooms, Sweden
chose a very different path—one that many countries might do well to learn from.

In 2023, the Swedish government made a deliberate decision to roll back the overuse of digital tools in
early education. They reintroduced printed textbooks, handwriting practice, and traditional learning
materials back into the school system. The reason? Research showed that early digital saturation was
harming children’s reading comprehension, focus, and critical thinking skills.

Sweden’s education minister put it simply: students were struggling not because they lacked access to
technology—but because they were losing the core abilities that made learning effective in the first
place.

Rather than letting screens replace books, Sweden put human cognition at the center of its strategy.
They realized that the ability to process, reflect, and reason—skills nurtured through reading and
writing—were weakening under the constant influence of screens and shortcuts.

And they were right.

The country is now being viewed as a case study in “back-to-basics” reform—but it’s not about resisting
technology. It’s about understanding that before you give students more tools, you have to build the
mind that will use them.

In a world talking about Al in every classroom, Sweden asked a much deeper question:

“Are we building users of Al, or are we raising thinkers who can question, challenge, and eventually
build Al themselves?”

That question goes to the heart of this article.

Sweden reminds us that technology in education must never come at the expense of thinking. And
that if we want our future generations to lead in Al, we must first give them the mental discipline,
reasoning power, and coghnitive resilience that technology alone cannot provide.



The Real Core of Al: Math, Logic, and Human Cognition

Before we teach kids how to prompt an Al or build a chatbot, we need to ask a foundational question:
What is Al actually built on?

It’s not prompts.
It’s not tools like ChatGPT or Midjourney.
It’s math, statistics, algorithms, logic — and processes.

Every machine learning model, every deep neural network, and every LLM you see today stands on the
shoulders of:

e Mathematical reasoning

o Statistical probability

e Algorithmic thinking

e Process logic and workflows
e Patternrecognition

e Structured problem-solving

These aren’t just technical skills — they’re cognitive frameworks. They reflect how humans reason, and
how machines try to replicate that reasoning.

Yet in many Al education programs today, we’re skipping this entirely. We’re jumping straight into “how to
use Al” without ever helping students understand how Al works. And when we do that, we turn kids into
consumers of intelligence, not builders of it.

Imagine a generation that knows how to prompt ChatGPT... but can’t explain what a function is, or how a
model “learns” from data.
That’s not Al education — that’s dependency training.

Build the Cognitive Foundation First

If we’re serious about preparing kids for the Al-driven future, we should strengthen the core subjects that
Al depends on:

e Math: Logic, modeling, symbolic reasoning
e Statistics: Probability, data distributions, inference
e Algorithms: Step-by-step thinking, optimization, loops, conditions

e Process & Workflow Design: Decision trees, inputs/outputs, feedback loops — exactly how Al
systems make decisions

¢ Problem-Solving: Teaching how to break down and approach complex challenges



These areas help students develop computational thinking — the kind of structured mental framework
that mirrors how both the human brain and artificial intelligence approach problems.

Once these foundations are in place, we can gradually introduce Al concepts in a meaningful,
connected way — not just as a trendy subject, but as the natural evolution of their thinking skills.



A New Subject: Machines — Teaching Step-by-Step Thinking
Through Al & Robotics

If we want to introduce Al in a meaningful way, we shouldn’t start with ChatGPT or Midjourney — we
should start with machines.

That’s why one of the most powerful ways to teach kids the logic behind Al is to create a new subject
altogether. Let’s call it “Machines” — a subject focused on step-by-step intelligence, using robotics,
sensors, and simple algorithms to build up from human logic to artificial thinking.

This subject wouldn’t teach students how to use Al tools. Instead, it would guide them through how
machines evolve to think — and what that process looks like over time.

What Would the "Machines" Subject Cover? "Suggested roadmap"

Educational Goal

6-10 Cause & effect, If/Then logic (using Develop sequential reasoning and logic
physical robots or games) pathways

10-12 Sensors, Inputs, Outputs, Simple Understand how machines “sense” and act
decisions

1214 Building workflows, decision trees, early Introduce the idea of structured thinking and
robotics machine response systems

1416 Basic machine learning concepts, rules Show how machines can follow rules vs.
vs. learning learning from data

16-18 Neural networks, emotion simulation, Explore how machines try to mimic human
human-Al comparison thinking and behavior

Why It is important ?
This subject does two things:

1. Itteaches structure — how machines break tasks into steps, evaluate outcomes, and adjust
decisions.

2. It connects human and machine logic — students begin to see that Al is not magic; it’s a chain of
logic, built by humans.

By the time a student reaches the end of this curriculum, they’re not just comfortable with Al — they
understand what intelligence is at its core: human, machine, or hybrid.



Most importantly, it teaches humility and responsibility. When students realize that machines only
“think” because humans taught them how, they approach Al not as a replacement — but as a tool, a
mirror, and sometimes even a test.



Teaching the Human Brain: Understanding Ourselves Before
Cloning Machines

Before we dive deep into Al, we should ask a very simple question:
Do students even understand how they think?

Al, atits core, is humanity’s attempt to replicate the human brain — our logic, memory, emotions,
decision-making, and learning patterns. So, if we’re teaching kids about artificial intelligence, why not
first teach them about natural intelligence — their own?

That’s where a second subject comes in — one that complements the “Machines” subject:
Let’s call it “How the Brain Thinks.”

What Would Students Learn?

This subjectisn’t just neuroscience or biology. It’s a blend of:
e How we form thoughts and memories
e What cognitive chunking means (how we group information to learn faster)
e How emotion and logic compete and collaborate
¢ How humans learn, forget, adapt, and reflect
¢ Why bias, mistakes, and perspective matter
And then we can compare that to how machines try to simulate these processes:
e How LLMs "predict" instead of "understand"
e How machines lack emotion, context, and self-awareness

¢ How memoryin machines is database-like, not reflective or layered like ours

Why This Matters

1. Itteaches self-awareness before machine-awareness.
Students become more reflective about their own learning and mental habits.

2. It builds a natural bridge to Al ethics.
When kids understand what machines lack, they better understand where humans must always
stay in the loop.

3. Itremoves the illusion of Al “magic.”
They see Al as a set of systems attempting to mirror a human brain — not some superbeing.



Before you teach students to build artificial intelligence, teach them what real intelligence is — starting
with their own.



Al Should Not Just Answer — It Should Ask

If there’s one consistent theme in today’s Al use in schools, it’s this:
Students ask, Al answers.

But that dynamic creates a dangerous habit — passive consumption.
When Al becomes a shortcut to every answer, students stop learning how to struggle, analyze, and find
solutions on their own.

So, what if we flip the model?

What if Al didn’t just answer students — what if it asked them?

A New Role for Al in Classrooms: The Digital Examiner

We should start using Al not only as a tool to assist learning but as a tool to test and challenge it.
Instead of letting students constantly prompt the Al, we train the Al to:

e Askquestions

¢ Detect comprehension

e Follow up with adaptive difficulty

o Simulate real conversations or problem scenarios

e Provide instant feedback — not just on the answer, but on the thinking process

This doesn’t replace teachers. It enhances them.

Teachers set the learning path, and Al becomes a dynamic quiz engine, a debate partner, and a
reasoning mirror.

Example Use Case

Imagine this flow:
1. Astudent studies a topic (e.g., “ecosystems”).
2. Al appears on-screen (or through a robotics interface) and starts asking:
o “Canyou explain how energy flows in a food chain?”
o “Whatwould happen if we remove one species?”
o “Whydo you think biodiversity matters?”
3. Based on the student’s answers, the Al adjusts:

o Ifthey’re confident, it goes deeper.



o Ifthey’re unsure, it guides them back.
o Iftheytryto guess, it challenges their logic.

This method creates a dialogue-based learning loop, not just a one-way interaction.

Camera + Voice Interaction
Using a camera and voice input, the student must respond out loud. This:
e Trains confidence in speaking and reasoning
e Adds a human-machine engagement element
e Makes the experience more natural — almost like talking to a tutor or mentor

Now, the student isn’t just learning from Al — they’re learning with Al.

Let Al not be the shortcut to every answer.
Let it become the mirror that tests, challenges, and grows the student’s mind.



Al Is Domain-Specific — So Should Our Education Be

One of the biggest misconceptions about Al today is that it's a one-size-fits-all technology.
In reality, Al is deeply domain-specific. The Al that powers a chatbot is nothing like the Al that supports
heart surgery, optimizes supply chains, forecasts weather, or enhances farming.

So instead of teaching Al as a general tool, why not teach it as a strategic enabler for each field of
interest?

% Imagine This:

¢ Astudent passionate about healthcare learns how Al helps in detecting early signs of heart
disease, analyzing medical images, or predicting patient outcomes.

e Astudentinterested in climate and environment explores how Al models support biodiversity
tracking, water consumption patterns, or carbon emissions.

e Astudent who dreams of working in agriculture learns how Al supports soil analysis, crop
prediction, and smartirrigation systems.

e Afuture engineer is exposed to Al's role in predictive maintenance, robotics, and process
optimization.

By aligning Al education with domain passions, we stop producing tech users, and start nurturing
domain innovators empowered by Al.

A National Strategy for Al-Driven Domain Education

If a country wants to produce a generation that doesn’t just consume Al but applies it to national goals,
it must:

1. Map national priorities: Identify the domains that matter — healthcare, sustainability,
infrastructure, fintech, education, etc.

2. Build domain learning tracks: Create early pathways for students based on interest and national
need, combining domain knowledge with age-appropriate Al exposure.

3. Teach Al through the lens of each domain: Start with how data works in that field, how decisions
are made, and how Al can enhance outcomes.

4. Make it gradual and lifelong: Let a student build their understanding year by year — from basic
logic to domain-specific Al use cases — all the way to university and beyond.

The future isn't about everyone learning Al in the same way.
It's about helping every student discover how Al fits into their world — and how they can use it to shape
the world around them.



Building Thinkers, Not Just Users

As Al continues to evolve, our educational systems must adapt not by merely integrating the latest
technologies, but by cultivating the foundational skills that enable students to understand and innovate
within any technological landscape. This means prioritizing mathematics, statistics, logic, and cognitive
science to develop critical thinking and problem-solving abilities.

Countries like Sweden have recognized the importance of this approach. After years of emphasizing
digital tools in education, Sweden is reintroducing printed textbooks and handwriting practices to
strengthen students' comprehension and focus . This shift underscores the need for a balanced
integration of technology, ensuring that it enhances rather than hinders learning.

Furthermore, acknowledging Al as a domain-specific tool allows for more targeted education. By aligning
Al learning with students' interests and national priorities—be it in healthcare, agriculture, or
engineering—we prepare a generation of innovators equipped to apply Al thoughtfully within their chosen
fields.

Ultimately, the goal is to foster a generation that doesn't just use Al but understands its underpinnings,
implications, and potential. By building strong cognitive foundations and domain-specific knowledge, we
empower students to become creators and critical thinkers in an Al-driven world.



Teaching Al in Schools: What We Should Really Be Teaching First

In today's rapidly evolving technological landscape, integrating Al into education is more than just
teaching students to use tools like ChatGPT. It's about cultivating a deep understanding of the principles
that underpin these technologies.

Why Foundational Skills Matter:
¢ Mathematics & Statistics: The backbone of algorithms and data analysis.
e Logic & Problem-Solving: Essential for developing critical thinking and decision-making abilities.

¢ Understanding Human Cognition: Gaining insights into how we think helps in designing more
intuitive Al systems.

Domain-Specific Al Education:
Rather than a one-size-fits-all approach, we should encourage students to explore how Al applies to their
areas of interest:

e Healthcare: Al in diagnostics and patient care.
e Agriculture: Optimizing crop yields and sustainable farming practices.
¢ Finance: Enhancing fraud detection and financial forecasting.

By aligning Al education with students' passions and the nation's strategic needs, we prepare a
generation that's not only tech-savvy but also purpose-driven.

Let's focus on building thinkers, innovators, and ethical leaders in Al.

@ | will continue publishing more articles about Al in education soon, as | believe it’s one of the most
critical topics shaping our future.

#Aleducation #FutureSkills #STEMeducation #CriticalThinking #HumanCognition
#DomainSpecificLearning #AlinHealthcare #AlinAgriculture #AlinFinance #InnovativeLearning
#TechForGood #EducationReform #DigitalLiteracy #EthicalAl #Alcurriculum #StudentEmpowerment
#NextGenlLeaders #AlinSchools #FoundationalLearning #AssemHijazi
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