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PLAY WITH PURPOSE — GRADE 8 - SYSTEMS ARE MADE OF RULES — AND RULES CAN BE
DECODED

Beltmatic

Developer: Notional Games | 2024 | Factory Automation - Mathematical Reasoning

Steam $6.99 - PC only - Very Positive on Steam (94% of 1,900+ reviews) - Mouse-driven,
no time pressure, no fail states - Unlimited undo and rebuild - 15-40+ hours of open-ended
play - Curriculum Areas: Math Missions + Systems Thinking

Primary DGO: DGO 5 — Raise Consciousness Above the Collective

Supporting DGOs: DGO 10 (Slow Down in Study and Consumption) - DGO 14 (Develop
a New Sense of Optimism)

Curriculum Areas: Math Missions - Systems Thinking - QMAK Mathematics Library +
Systems Thinking Library

Best For: Ages 13+ - Solo play with show-and-explain sessions - Can run in
background while your child steps away - Keep scratch paper nearby — the game
inspires voluntary arithmetic

Grade 8 Theme: Systems Are Made of Rules — and Rules Can Be Decoded. Can of
Wormholes teaches you to discover the rules of a system. Beltmatic teaches you to build
one — and to see that the system's behaviour only makes sense at the level of the whole,
not at the level of any individual part.

Mathematics as Engineering — What This Game Actually Is

Your child has been doing maths their entire school life. They've memorised multiplication
tables, learned order of operations, practised factoring and division with remainders. They've
done all of this on paper, in worksheets, with calculators — and almost certainly with the
question hovering in the back of their mind that every maths student eventually asks: 'When am
| ever going to use this?'

Beltmatic answers that question by building a world where mathematics isn't something you do
— it's something you engineer. Your child doesn't solve equations in this game. They build
factories that solve equations for them. And in doing so, they discover something that no
worksheet has ever communicated: mathematics is a design problem. There are many ways to
reach the same number, and the differences between those ways — in efficiency, elegance,
resource cost, and physical space — are what make mathematics genuinely interesting.

The premise: Your child has a hex-grid map dotted with extractable numbers — mostly small
ones like 1 through 12, scattered across the terrain. In the centre is a delivery hub that requests
a specific target number. Their job is to build a conveyor belt system that extracts raw numbers,
processes them through mathematical operation buildings, and delivers the target to the hub.
Extract some 3s. Feed them into an adder (3 + 3 = 6). Feed the 6 and another 3 into a multiplier
(6 x 3 =18). Deliver the 18. Level up. Now the hub wants 47.
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How do you make 47?7 That question — 'how do you make this number?' — transforms
arithmetic from mechanical procedure into creative engineering. There is no single correct
answer. Your child might make 47 as (6 x 8 — 1), or as (5 x 9 + 2), or through an entirely
different chain. Each approach works mathematically but produces a different factory layout with
different space requirements and different throughput speed. The 'best’ solution depends on
what they're optimising for: speed? compactness? elegance? reuse of existing infrastructure?
These are engineering decisions, not arithmetic ones.

How the Game Works

The game begins with just one operation: addition. Your child extracts numbers from the map,
routes them along conveyor belts, feeds pairs of numbers into an adder building, and the output
flows toward the delivery hub. Making large numbers from small ones requires long chains —
many adders in sequence, many belts routing numbers from extraction points to processing
buildings.

Then multiplication unlocks. And everything changes. A factory that required thirty buildings
collapses into three. Numbers that seemed impossibly large become trivial. Your child doesn't
learn that multiplication is 'repeated addition' from a textbook definition — they feel it when the
map opens up and half their factory becomes obsolete. Subtraction, division, and eventually
exponentiation follow the same pattern: each new operation reframes every number your child
has built, opening paths that were previously unavailable.

Division and remainders: The division building in Beltmatic produces both a quotient and a
remainder as separate outputs, each flowing down its own conveyor belt. That remainder isn't
waste — it's a resource. It might be exactly the number needed for a different factory branch.
Your child starts seeing division not as 'how many times does this go in?' but as 'what two
numbers does this operation produce, and where can | use both?' That's a fundamentally
different relationship with division — one that connects to number theory and the kind of thinking
that computer science depends on.

The throughput layer: Numbers flow along belts at a fixed rate. Buildings process at a fixed
speed. If two belts feed into one building faster than it can process, numbers back up and the
system jams. If a building processes faster than its inputs arrive, it sits idle. Your child has to
balance throughput across the entire system — matching extraction rates to belt speeds to
processing rates to delivery requirements. This is process engineering, and it's the same
thinking that governs manufacturing plants, computer networks, supply chains, and biological
systems.

The design cycle: Once a target number is delivered, it's replaced by a new one. The factory
your child just built might be useless for the next target. They have to decide: demolish and start
fresh, or adapt the existing infrastructure? This cycle of build, evaluate, demolish, rebuild is the
engineering design cycle in miniature — and it teaches your child that mathematical solutions
are tools, not monuments.

Why This Game for Raising Consciousness to
the System Level
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DGO 5 — Raise Consciousness Above the Collective — has run through the Play With Purpose
curriculum since Grade 4. At each grade it has meant something different: questioning the
obvious explanation in Grade 4, holding competing hypotheses in Grade 7, seeing the rules that
govern collective narrative in Grade 6. In Beltmatic it reaches its most literal and most
mathematical form: the factory is a collective, and your child's job is to see it at the level of the
whole system rather than at the level of any individual component.

Throughput, bottlenecks, and flow rates do not exist in any single building. A belt is just a belt.
An adder is just an adder. But the relationship between the extraction speed, the belt capacity,
the adder's processing rate, and the delivery hub's requirements — that relationship governs
whether the factory works. Your child cannot understand their factory by looking at individual
buildings in isolation. They can only understand it by seeing the whole system in flow, tracking
how a decision at one point propagates through every subsequent point, and identifying where
the collective behaviour breaks down. That's DGO 5 applied to an engineered system: seeing
the rules governing the whole rather than only the properties of the parts.

DGO 14 — Develop a New Sense of Optimism — is present in what happens when each new
operation unlocks. When multiplication appears and a chain of eight additions collapses into one
building, your child experiences something profound about mathematical tools: they don't just
speed up solutions, they transform the landscape of what's possible. Problems that seemed to
require exhausting additive patience suddenly have elegant multiplicative solutions. The 'when
am | ever going to use this?' question — about multiplication, about exponentiation, about
factorisation — gets answered not by being told 'these tools matter' but by watching a map of
previously distant possibilities suddenly snap into reach. That's the optimistic relationship with
mathematical difficulty the game builds: there's always a more elegant path, if you find the right
tool.

DGO 10 — Slow Down in Study and Consumption — is the discipline the game rewards at
every scale. At the puzzle level: identifying the bottleneck in a jamming factory requires isolating
the specific cause rather than adding more of everything. At the design level: choosing an
approach before building rather than placing buildings at random and hoping they connect. At
the rebuild level: evaluating what to keep from the old factory rather than demolishing everything
reflexively. The child who slows down to think before building — who does the arithmetic on
scratch paper first, who plans the belt routing before laying the first tile — builds cleaner, more
efficient factories than the child who moves fast and fixes problems as they appear. That pattern
holds in every complex domain.

The Mathematical Depth — What the Game Actually Teaches

Beltmatic teaches mathematical thinking, not mathematical procedures. Your child isn't following
a method someone showed them — they're inventing methods to solve engineering problems.
When they need to produce 847, nobody tells them to factor it, or decompose it, or use
exponents. They discover those strategies because the game creates natural pressure toward
efficiency.

The game's deepest mathematical moment arrives when your child discovers number
decomposition intuitively. To produce 6,842, they might realise they can construct it as (6 x
1000) + (8 x 100) + (4 x 10) + 2 — building a 'digit factory' that assembles any number from its
decimal components separately. That insight — that any number can be constructed from its
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positional components — is the foundation of the entire number system, and your child arrives
at it not because a teacher explained it but because they needed a practical solution to an
engineering problem. They've rediscovered place value as a factory design principle. That's the
kind of understanding that lasts a lifetime.

The factorisation moment: Watch for the shift — usually around the time multiplication
unlocks — when your child, facing a target like 36, stops thinking 'how do | add up to 367" and
starts thinking 'what multiplies to make 36?' That shift from additive to multiplicative thinking is
one of the most important transitions in mathematical development, and Beltmatic creates
natural pressure toward it because multiplication factories are smaller and faster than addition
chains. The game rewards factorisation with a better factory — which is a better reward than
any grade.

The scratch paper effect: Keep a calculator or scratch paper nearby — not as a crutch, but as
a companion. Many players find that the game prompts them to do more arithmetic voluntarily
than they've ever done, simply because they want to figure out the most elegant path to a target
before building it. The arithmetic isn't homework. It's planning.

Seven Moments to Watch For

Ask your child to show you their factory periodically — the act of explaining their design makes
their mathematical reasoning explicit and articulable. If they can walk you through it, they
understand it.

Their first factorisation.

Watch for the moment when your child, facing a target like 36, stops thinking 'how do | add up to
367" and starts thinking 'what multiplies to make 367" That shift — from additive to multiplicative
thinking — is one of the most important transitions in mathematical development. In Beltmatic it
happens naturally, driven by the efficiency advantage of multiplication factories. Name it when
you see it: "You just discovered factorisation as a factory design strategy.'

How they handle large numbers.

When targets grow into the hundreds or thousands, watch whether your child panics or gets
strategic. Do they try to build a massive addition chain? Look for factors? Discover the
digit-assembly trick? Their approach reveals their current mathematical toolkit and points
directly toward what to develop next. A child who immediately looks for factors is mathematically
further along than a child who begins building addition chains.

Belt routing and spatial thinking.

The hex grid means routing conveyor belts efficiently is a genuine spatial puzzle. Watch whether
your child's factories are sprawling tangles or clean, organised layouts. The instinct to organise
— routing belts neatly, keeping buildings aligned, creating readable systems — is an
engineering instinct. It directly mirrors the value of clear, organised work in every discipline that
involves process design.

Throughput awareness.

At some point, your child will notice that their factory is producing numbers but not fast enough
— because a belt is too slow, a building is bottlenecked, or extraction can't keep up. Watch
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whether they identify the specific bottleneck and address it, or whether they just add more of
everything. Identifying the bottleneck is a systems thinking skill. Adding more of everything is
not. The difference is visible in the factory, and it's a difference worth discussing.

The remainder discovery.

When your child first uses division and notices that the remainder comes out as a separate
output, watch what they do with it. Do they ignore it? See it as waste? Or do they realise it's a
resource — that 'division by 7 produces a remainder of 1, and | need a 1 over here'? The
moment they route a remainder into another factory branch is the moment they've understood
something about number theory that most adults never internalise explicitly.

Rebuild decisions.

When a target changes and the old factory is no longer useful, watch whether your child
demolishes everything or looks for ways to adapt. The ability to evaluate existing infrastructure
— deciding what to keep, what to modify, and what to discard — is one of the most practical
thinking skills there is. The engineer who can adapt is more valuable than the engineer who can
only build from scratch.

Self-imposed challenges.

Some players naturally start optimising beyond what the game requires: smallest possible
factory, fewest buildings, fastest throughput, single-extractor solutions. Watch whether your child
develops their own constraints. Self-imposed challenge is the mark of a mind that finds intrinsic
satisfaction in optimisation — and it's the clearest signal that systems thinking has become a
disposition rather than a strategy.

How to Play With Purpose

Ask them to show you the factory: Periodically ask your child to walk you through their
current factory: what number it produces, where the inputs come from, what operations
they're using, and why they made those choices. If they can explain it clearly — 'l extract
7s from here, multiply by 7 to get 49, multiply by 3 to get 147, add 6 to get 153' — they
understand it. If they can't explain it, they're building by intuition and their understanding
hasn't fully consolidated. The explanation reveals the understanding.

Encourage scratch paper: Before your child builds a factory for a new target, encourage
them to work out the mathematical path on paper first: 'What's the most efficient way to get
to this number? What are the factors? Can you use exponentiation?' This pre-planning
habit produces better factories — and it transforms the arithmetic from an incidental activity
into an explicit planning tool. That shift, from doing arithmetic reactively to using it
proactively, is the most valuable mathematical behaviour the game can build.

Name the mathematical moments: When your child makes a factorisation choice — 'I'm
going to multiply 7 by 7 instead of adding' — name what they've done: 'You just factored
the target. That's a real mathematical strategy.' When they discover the digit-assembly
trick, name it: "You just rediscovered place value as a factory design principle.' Making
implicit mathematical reasoning explicit and naming it gives your child intellectual
ownership of the insight.
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Let the factory run overnight: The game runs in the background and accumulates
progress while your child is away. This means upgrade requirements — 'deliver 500 units
of 234' — can be met passively while they sleep. Encourage your child to design an
upgrade factory before bed: what's the most efficient way to mass-produce the required
number? Then let the system run. There's something genuinely satisfying about
engineering a solution and letting it execute without you.

Family Discussion Questions

These questions focus on mathematics as a design discipline, process thinking, and the
relationship between efficiency and elegance. Ask them when your child shows you their factory
— they work best as a conversation around the actual system your child built.

1. For most of the numbers the game asked you to produce, there
were multiple ways to get there. Different starting numbers, different
operations, different chains. How did you decide which approach to
use? What made one solution 'better’' than another when they all
produced the same number?

BUILDS: DGO 5 — MATHEMATICS AS DESIGN WITH MULTIPLE VALID SOLUTIONS

This is about mathematics as a creative discipline — something school almost never
communicates. In Beltmatic, every number has dozens of possible methods, and which one
you choose depends on what you're optimising for: space, speed, simplicity, elegance, or reuse
of existing infrastructure. The recognition that mathematics has design choices — not just a
right answer but a best answer relative to your constraints — is one of the most valuable
insights the game provides.

"In school, most maths problems have one right answer and one right method. In Beltmatic,
every number has dozens of methods. Which one you choose depends on what you're
optimising for. When else in life do you face a problem where multiple solutions all 'work' but
some are clearly better than others for specific reasons? How do you decide what 'better’
means?"

2. When you only had addition, making large numbers was tedious —
long chains feeding into adder after adder. Then you unlocked
multiplication and suddenly everything changed. What happened to
your factories? What does that tell you about how tools transform
what's possible?

BUILDS: DGO 14 — HOW MATHEMATICAL TOOLS TRANSFORM THE PROBLEM LANDSCAPE

This connects to both mathematics and systems thinking. Multiplication didn't just make
factories faster — it made entirely different designs possible. Problems that required exhausting
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additive patience became elegant multiplicative solutions. The same transformation happens
whenever your child learns a new mathematical tool, a new programming technique, or a new
conceptual framework. The problems don't change. Their ability to approach those problems
transforms.

"Multiplication didn't just speed things up — it made entirely different designs possible. That's
what happens whenever you learn a new mathematical tool or a new way of thinking. The
problems don't change. Your ability to approach them transforms. Can you think of a real-world
example — a tool, physical or conceptual — that changed what was possible in a similar way?"

3. The game's division building produces both a quotient and a
remainder. Most maths classes treat remainders as leftovers — the
unimportant part. In Beltmatic, remainders are resources. How did you
use remainders in your factories? Did they ever solve a problem you
didn't expect them to?

BUILDS: DGO 5 + DGO 14 — REFRAMING 'WASTE' AS RESOURCE

This is about seeing value where others see leftovers — a perspective shift that applies across
manufacturing, ecology, cooking, business, and number theory. The remainder is the
mathematical version of a principle that governs every circular system: one process's byproduct
is another process's input. A child who routes a remainder into another factory branch has

understood something about resource thinking that most formal maths instruction never
surfaces.

"In manufacturing, in cooking, in business, in ecology — what one process treats as waste,
another can use as input. Where else have you seen 'waste' that turned out to be useful? What
does it take to see the value in something that everyone else has discarded?"

4. Your factories had to balance throughput — extraction speed, belt
speed, processing speed, delivery rate. If any one part was too slow,
the whole system bottlenecked. If any part was too fast, resources piled
up and jammed. How did you identify where the problem was when a
factory wasn't flowing smoothly?

BUILDS: DGO 5 — BOTTLENECK IDENTIFICATION AND SYSTEMS ANALYSIS

This is the core systems thinking insight at its most visible. The throughput of any system is
determined by its slowest component — its bottleneck. In the factory, your child could see this
physically: numbers backing up on a belt, a building sitting idle, a queue forming at a junction.
In real life, bottlenecks are harder to see but just as real — in teams, in schools, in bodies, in
organisations. The habit of asking 'where is the constraint?' is one of the most practically
valuable systems thinking skills there is.

"Every system — a factory, a team, a school, a body — has a throughput, and that throughput
is determined by its slowest component. In your factories, you could see the bottleneck
physically. In real life, bottlenecks are harder to see but just as real. What's an example of a

bottleneck in a system you're part of right now? How would you identify it? How would you fix
it?"
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5. When you needed to produce a big number like 6,842, you had to
decompose it — break it down into a series of operations starting from
small numbers. What strategies did you develop? Did you ever find a
general method that worked for any target number, not just specific
ones?

BUILDS: DGO 10 + DGO 5 — MATHEMATICAL STRATEGY AND GENERALISATION

The discovery of place-value decomposition — building any number from its digit components
using powers of 10 — is the game's deepest mathematical moment. It's a rediscovery of how
our number system actually works, arrived at through engineering necessity rather than
instruction. A child who discovers this and can explain it has genuine mathematical
understanding, not procedural knowledge. This question asks whether they found it, and what it
looks like to generalise from specific solutions to general methods.

"The ability to break a complex problem into simpler steps — and to develop a general method
rather than solving each case from scratch — is one of the most important skills in
mathematics. If you found a method that works for any number, you've essentially invented an
algorithm. What other areas of life would benefit from a general method rather than solving
each case individually ?"

6. When a target number changed and your old factory became
useless, you had to decide: tear it all down or adapt what you had.
What did you usually choose? What influenced that decision?
BUILDS: DGO 10 — EVALUATING WHEN TO ITERATE VERSUS START FRESH

This is a design thinking question with broad applications. The ability to evaluate existing
infrastructure — deciding what to keep, what to modify, and what to discard — is more
sophisticated than the ability to build from scratch. A child who can adapt is thinking at the
system level (what components of this can serve the new goal?). A child who always
demolishes is treating each factory as isolated rather than as part of a learning trajectory. Both
have their place; the question is which is chosen deliberately.

"In school, in creative projects, in work — there are always moments when what you've built no
longer serves the current goal. Do you scrap everything and start over, or do you try to modify
what exists? What are the advantages of each approach? Is there a way to build things from
the start so they're easier to adapt later — and what would that look like in a factory and in real
life?"

7. This game is entirely about mathematics, but it never feels like a
maths lesson. You were doing arithmetic, factoring, exponentiation,
and process optimisation for hours — and it was fun. Why? What's
different about doing maths in Beltmatic versus doing maths in
school?
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BUILDS: DGO 14 — INTRINSIC MOTIVATION IN MATHEMATICAL LEARNING

This is a metacognitive question about learning itself. The mathematics in Beltmatic is identical
to the mathematics in school — the same operations, the same number relationships, the same
arithmetic. The difference is context: in school, mathematics is a procedure performed for
evaluation. In Beltmatic, mathematics is a material you build with. Numbers have physical
presence. Operations have spatial consequences. Understanding this difference gives your
child a framework for recognising when they're genuinely learning versus performing learning.

"If someone told you 'spend three hours factoring numbers and optimising operations per
second,' you'd probably refuse. But you just did exactly that, voluntarily, and enjoyed it. What
made the difference? Was it the visual feedback? The freedom to choose your own approach?
The sense of building something? What would school maths look like if it borrowed these
elements?”

8. Some players of this game develop 'universal machines' — factory
designs that can produce any number from a single extractor. That's
essentially building a general-purpose calculator out of conveyor belts.
Did you try anything like that? What would it take to design a system
that could produce any number you asked it for?

BUILDS: DGO 5 — THINKING ABOUT COMPUTATION AND GENERAL-PURPOSE DESIGN

This question opens the door to computational thinking — the ideas behind how computers
work. A factory that can only make one number is like a calculator with one button. A factory
that can make any number you specify is like a computer. The leap from specific to general —
from a tool that does one thing to a tool that does anything — is one of the most important
ideas in technology. Beltmatic players who discover this independently have rediscovered the
concept of a programmable machine through engineering.

"A factory that can only make one number is like a calculator with a single button. A factory that
can make any number is like a computer. What makes a system ‘general-purpose'? What do
you gain and what do you lose when you move from a system that does one thing very well to a
system that does anything?"

9. The game's map scatters numbers across a hex grid — small
numbers near the centre, larger ones far away. Using a nearby 1 is
cheap to route but slow to build from; a distant 7 is expensive to reach
but powerful as a starting point. How did geography influence your
mathematical decisions?

BUILDS: DGO 5 — HOW CONSTRAINTS SHAPE OPTIMAL SOLUTIONS

This is about how real-world constraints change which theoretical solution is best — a principle
that governs every applied domain. In pure mathematics, 7 x 7 = 49 regardless of where the 7
comes from. But in Beltmatic, a 7 that's five hundred tiles away produces a very different
factory than a 7 next to the hub. Real-world constraints — cost, distance, time, availability,

gmak.com Page 9




QMAK — Question More, Action Knowledge | Play With Purpose

regulations — change which mathematical solution is actually optimal. Understanding this is the
bridge from pure mathematics to applied thinking in every field.

“In pure mathematics, 7 x 7 = 49 regardless of where the 7 comes from. But in your factory, it
mattered enormously. Real-world constraints — cost, distance, time, availability — change
which theoretical solution is ‘best." Where else do you see practical constraints changing which
solution is actually optimal? Think of a maths problem at school and then think of the same
problem in the real world."

10. You've spent hours building systems that transform small
numbers into large ones through chains of mathematical operations.
That's essentially what every manufacturing process, every supply
chain, and every algorithm does — takes simple inputs and transforms
them through a series of steps into complex outputs. What's the next
system you want to design?

BUILDS: DGO 5+ DGO 10 — IDENTITY AS A PROCESS DESIGNER AND SYSTEMS THINKER

This is the transfer question — the one that asks your child to carry the skill out of the game.
They now have direct experience designing processes: thinking about inputs, operations,
throughput, bottlenecks, and outputs. That experience is not domain-specific. It's the thinking of

anyone who designs anything — engineers, programmers, architects, chefs, event planners,
business founders. The specific operations change. The process thinking doesn't.

"You now have direct experience designing processes — thinking about inputs, operations,
throughput, bottlenecks, and outputs. That's the thinking of anyone who designs anything.
Where could you apply process design thinking in your own life right now? What system around
you has a throughput problem, a bottleneck, or an obvious inefficiency that process thinking
could improve?”

DGO 5, DGO 10, and DGO 14 in This Game

DGO What the Game Practises The Bigger Skill What to Say
DGO 5 — Raise Understanding the factory The ability to see a 'Show me where the
Consciousness as a whole system rather system at the level of bottleneck is. Not which
Above the than a collection of the whole — to building is slowest — where
Collective individual buildings. understand behaviour does the whole system slow
Recognising that that no individual down?' Ask this when the
throughput, bottlenecks, component produces, factory is jamming. It trains
and flow rates exist only at but that all components  the habit of looking at the
the system level. Identifying  together create. In system level before looking
the slowest component — Beltmatic, this is a at the component level.
the constraint that limits the factory. In real life, it's
whole — rather than every team,
evaluating buildings in organisation, ecology,
isolation. Seeing how a and economy your
change at one point child will encounter.
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DGO What the Game Practises The Bigger Skill What to Say

propagates through the
entire system.

DGO 10 — Slow  Planning the factory on The iterative design '‘Before you start building —
Down in Study paper before building it. discipline: slow, what's the most efficient
and Using the scratch paper deliberate planning mathematical path to this
Consumption arithmetic to find the most consistently produces number? Work it out on
efficient mathematical path better systems than paper first." This prompt,
before laying belts. fast, reactive building. offered before each new
Evaluating the existing The habit of thinking target, instils the planning
factory before demolishing before doing — of habit that distinguishes
it. Identifying the specific working out the methodical engineering from
bottleneck rather than mathematical path reactive problem-solving.
adding more of everything. before committing to a
Choosing to adapt rather factory layout — is the
than rebuild reflexively. engineering equivalent

of reading the whole
problem before starting

to solve it.
DGO 14 — Experiencing, with each An optimistic 'When multiplication
Develop a New new operation, that relationship with unlocked, what happened to
Sense of problems which seemed to mathematical difficulty: ~ a factory you'd already built?
Optimism require exhausting effort large and intimidating What changed?' Ask this the
become tractable — or numbers are not session after multiplication
even trivial — with the right obstacles but unlocks. The answer names
tool. Watching a chain of engineering DGO 14 without using the
eight additions collapse into ~ challenges, and every term: problems that seemed
one multiplication building. engineering challenge hard weren't — they just
Discovering that a five-digit  yields to the right needed a different tool.
number has an elegant approach. The
three-step factory. Building recurring experience
100 instances of 'this that 'there's always a
seemed hard and then it more elegant path if |
wasn't.' find the right tool' is the

most valuable
mathematical
disposition the game
builds.

Can of Wormholes and Beltmatic Together — Grade 8

These are the two Grade 8 Play With Purpose games. Both teach systems thinking and both
involve discovering how rules govern system behaviour. The difference is the direction of
inquiry.

Can of Wormholes Beltmatic

The core activity Discovering the hidden rules of a Designing a system that encodes
system you didn't build — decoding a mathematical relationships — building
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Can of Wormholes Beltmatic

system from the outside through a system from the inside with rules
experimentation. you choose.
The direction of Inward: the rules are hidden, the Outward: the goal is given, the system
inquiry system is given, and understanding must be invented, and understanding
means discovering what's already means knowing which rules to use
there. and how to combine them.
The systems thinking Reading a system: observing Designing a system: balancing
skill component interactions, forming throughput, identifying bottlenecks,
hypotheses about rules, testing them, making trade-offs between competing
revising the model of how the whole constraints, iterating the design until
behaves. the whole works.
The mathematical Pure: emergent behaviour from simple  Applied: arithmetic, factorisation, and
relationship rules. The mathematics is in what the optimisation as construction materials.
system does, not in what your child Your child's mathematical reasoning is
does to it. literally built into the factory's physical
structure.
What Grade 8 teaches Systems have rules that govern their You can build systems that embody
by pairing them behaviour whether or not you know mathematical rules — turning abstract
those rules. Your job as a thinker is to relationships into physical structures
find them. with measurable behaviour.
Engineering is applied mathematics
made visible.

Parents' Note

Beltmatic was developed by Notional Games and released on Steam in March 2024 for $6.99
— less than a fast food meal. It holds a Very Positive rating on Steam (94% of 1,900+ reviews)
and belongs to the factory automation genre alongside games like Factorio and Shapez, but
distinguishes itself by replacing physical materials with numbers and physical processes with
mathematical operations. The result makes arithmetic, number theory, and process engineering
tangible, visual, and genuinely engaging.

The Math Missions connection. Beltmatic teaches mathematical thinking, not mathematical
procedures. Your child isn't following a method someone showed them — they're inventing
methods to solve engineering problems. The child who learns to factor in Beltmatic understands
factoring differently from the child who learned it from a worksheet — they understand it as a
tool they chose because it solved a problem they cared about. That's the difference between
procedural knowledge and genuine mathematical understanding, and it's why a 13-year-old who
plays Beltmatic for twenty hours has practised more voluntary arithmetic, factorisation, and
optimisation than most school terms contain.

The deeper value. Your child will spend hours voluntarily doing the exact kind of mathematical
work that school makes feel tedious — factoring numbers, calculating products, finding efficient
decompositions, optimising operations per second. They'll do it without being asked, without
being graded, without any external reward beyond the satisfaction of watching a well-designed
factory hum. The difference isn't the mathematics. The mathematics is identical. The difference
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is context: in school, mathematics is a procedure performed for evaluation. In Beltmatic,
mathematics is a material you build with. Numbers have physical presence. Operations have
spatial consequences. Your child isn't solving equations. They're engineering with equations.
And that shift — from mathematics as abstract procedure to mathematics as tangible
construction material — is what makes the difference between a child who can do maths and a
child who thinks mathematically. Beltmatic builds the latter. One conveyor belt at a time.
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