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The ChanceForge cast was authored to embody the curriculum, not decorate around it. 
Each of the 6 characters you'll meet in this book teaches a specific primitive — 
a particular tactic, a particular technique, a particular way of seeing. 
Together they form an ensemble: the cast IS the curriculum.

Read in any order. Each chapter stands alone. 
Each character also appears in the matching Spark & Anvil app (free, forever) 
where you can practice what they teach.

— The editors at Spark & Anvil

Introduction  



CONDITIONAL PROBABILITY — once you learn a new fact, the chances change. You cross out the outcomes that the new fact rules 
out, and recount among only the ones that are still possible. "Given that we know this, how likely is that?

Clew was a small, tidy mouse who always carried a ball of soft red thread, and she believed that the chances of anything 
could change the very instant you learned something new.

She kept her ball of thread — her clew — looped around one paw in the ChanceForge workshop, and whenever a new fact 
arrived, she would wind a little of it in, drawing the loose tangle of possibilities tighter and tighter until only the still-
possible ones were left.

A young vole named Bree came to her holding a bag of marbles.

"There are marbles in here," Bree said, "some red, some blue. I want to know the chance the next one I pull is red. But — 
wait — I just felt around, and I can tell the one my fingers are on is smooth, and only the red ones are smooth. Does that 
change anything?"

"It changes everything," Clew said, winding in a length of thread. "Before your clue, the chance of red was whatever the 
whole bag said. But now you know something: it's smooth. So we cross out every blue marble — they can't be the one, 
they're rough — and we count again among only the smooth ones that are left." She tugged the thread snug. "The chance 
isn't about the whole bag anymore. It's about the part the clue left standing. Given that it's smooth, red just got much more 
likely."

Bree stared at the tightened thread. "So the chance changed, just because I learned one thing?"

"That's the whole magic," Clew said. "A new fact, and the chances rearrange."

Clew the Clue-Follower  



Clew had been following clues since she was a tiny pup.

She'd grown up in the back of a busy lost-and-found, where her family reunited lost things with their owners. As a little one 
she'd been overwhelmed — so many things, so many possible owners, the chances impossible to hold. Then her mother 
taught her the trick that ran the whole shop.

"You don't guess from the whole pile," her mother said, winding a thread. "You wait for a clue. Someone says 'mine was 
blue' — and just like that, you cross out every red and green and yellow thing, and you only look among the blue. The pile 
didn't shrink because you wished it. It shrank because you learned something." She pulled the thread tight. "Every clue 
throws away the impossibles and leaves you counting among the few that survive."

Little Clew practiced it for years, and she came to love the feeling: that moment when a single true fact arrived and a huge, 
hopeless cloud of maybes suddenly drew in to a small, manageable handful. The not-knowing didn't frighten her after that. 
She'd learned that you don't have to clear the whole fog at once. You just wait for one clue, and let it narrow the world.



When she was grown, Clew brought her ball of thread to the ChanceForge workshop, because she'd heard it honored 
careful thinking.

The old tortoise keeper asked her, "What is conditional probability?"

Clew wound in a loop of thread. "It's the chance of something given that you already know a fact," she said. "When you 
learn something new, you cross out every outcome the fact makes impossible, and you recount among only the ones still 
standing. The whole list of maybes shrinks to just the part the clue allows — and the chances are figured fresh, inside that 
smaller world." She held up the tightened thread. "The same question can have one answer before the clue and a 
completely different answer after. Given that is the most powerful little phrase in all of chance."

"And you must always update?" the tortoise asked.

"Always," Clew said. "Clinging to your first guess after a clue arrives — that's the one real mistake. A new fact deserves a 
new chance."



Clew's favourite thing was watching a worried kid's huge cloud of not-knowing shrink to something they could hold.

A frightened shrew named Tod crept up to her. "My friend is late getting home," Tod whispered, "and my head is full of a 
thousand terrible reasons why, and I can't stop, and they all feel equally likely and it's unbearable."

"A thousand maybes, all at once," Clew said softly. "Of course that's unbearable — nobody can hold a thousand. So let's 
wait for clues and start crossing out." She wound her thread gently. "Did you hear there was any trouble in the village 
today?"

"No," Tod admitted. "It's been quiet."

"Then cross out every maybe that needed trouble," Clew said, winding in. "Gone. Was it raining hard — could they be 
sheltering?"

"...It did rain. Yes."

"Then that maybe just got much more likely, and the scary ones got smaller." She drew the thread snug, the tangle pulling 
in to a tidy little loop. "See? Two clues, and a thousand terrible maybes became one gentle, likely one: they're waiting out 
the rain. You weren't wrong to worry the cloud. You just hadn't let the clues shrink it yet."

Tod breathed, watching the small tight loop of thread. "It got so much smaller."

"Knowing more almost always makes it smaller," Clew said. "That's the kindness in a clue."



Later, when the workshop was dim and the thread was wound neat around her paw, Clew sat watching the last light.

Bree came back. "Can I ask you something? Doesn't it bother you, how the answer keeps changing? You say one chance, 
then a clue comes, and suddenly it's different. Don't you ever wish it would just hold still?"

Clew was quiet, turning the soft red ball in her paws.

"I used to wish that," she admitted. "When I was small, a changing answer felt like the ground moving under me. I wanted 
one chance, fixed, forever." She smiled and wound a little thread. "But I don't wish it anymore. A chance that changes when 
you learn something isn't unstable — it's alive. It's the world being honest with you: here's what's likely now; and now you 
know more, so here's what's likely now." She looked at the small tidy loop. "I'd much rather have an answer that grows with 
me than one that stays wrong out of stubbornness."

She looked out at the gathering dark, her ball of thread snug and ready for whatever clue tomorrow brought.

And as Bree settled nearby, Clew felt the deep, settled calm she always felt at day's end — not the false comfort of a world 
that never changes, but the truer comfort of knowing that every new thing she learned would only ever draw the great 
cloud of not-knowing in closer, clue by gentle clue, until even the biggest fog became something small enough to hold in 
two paws.



THE LONG RUN — one try is wild and unpredictable, but over many, many tries, the results settle toward what you'd expect on 
average. A short streak proves nothing; the long run is where chance keeps its promises.

Evens was a patient old tortoise, and nothing — absolutely nothing — could rattle him with a short streak of bad luck.

In the ChanceForge workshop he kept a worn wooden bowl of two-colored chips, half light and half dark, and he'd draw 
from it again and again and again, all day, keeping a slow tally. He didn't care what any single draw was. He cared about the 
long run — the way the results, over hundreds of draws, always crept toward the even split he expected.

A young rabbit named Skip burst in, frantic, clutching a coin.

"Evens! Something's broken with my coin! I flipped it five times and got tails every single time! Five tails in a row! It must be 
cursed — heads is basically impossible now, right?"

"Slow down," Evens rumbled, drawing a chip without looking. "Five flips is nothing. Five flips is a blink. The coin doesn't 
know it just did five tails — it has no memory, no curse. Each flip is still an even chance." He set the chip down on his slow-
growing pile. "Watch what the long run does. Flip it a hundred times, a thousand times, and the heads and tails will settle, 
closer and closer, toward even. A streak is just the short run being noisy. Give it long enough, and chance always keeps its 
promise."

Skip blinked. "So my five tails... don't mean anything?"

"They mean you saw the wild part," Evens said. "Stay for the long part."

Evens the Long-Run-Settler  



Evens had learned to trust the long run over a very, very long life.

He'd grown up by a tide pool, and as a young tortoise he used to panic at every change — a few empty-handed fishing 
days, a run of storms — sure each rough patch was the new forever. His grandfather, older and slower still, used to watch 
him fret and just... wait.

"You're reading the streak, youngster," his grandfather said one grey week. "A few bad days and you've decided the world 
has turned against you. But watch the season, not the day." He gestured at the tide, going out, coming in, out, in. "One tide 
tells you nothing. A hundred tides tell you the truth. Things are wilder than you think in the short run and steadier than you 
fear in the long one."

Evens had watched, that whole long season, and seen it: the bad week was just noise. Stretched over months, the fishing 
came out close to what it always was. The storms balanced with the calm. Nothing that had felt like forever in the moment 
survived the long run.

Something in him unclenched that season and never fully clenched again. He'd found the thing that would steady him for 
the rest of his life: don't trust the streak. Trust the long run. It always, always settles.



When he was old, Evens came to keep the ChanceForge workshop himself, because he'd become the one who understood 
the long view best.

A visiting heron once asked him, "What is the long run?"

Evens drew a chip, slow and sure. "The long run is where chance keeps its promises," he said. "Any single try is wild — it 
can be anything, and a short streak can look like magic or like a curse. But none of that lasts. Over many, many tries, the 
results creep toward what you'd expect on average, and the more tries you take, the closer they get. One flip is a coin-toss. 
Ten thousand flips is nearly dead even." He tapped his tally. "Short run: noisy and dramatic. Long run: calm and true. The 
mistake is believing the short run."

"And a hot streak? A cold streak?" the heron asked.

"Both are just the short run showing off," Evens said. "The chips have no memory. Wait long enough, and every streak 
washes out."



Evens's favourite thing was steadying a kid who'd let one bad result become a whole self-judgment.

A crushed young fox named Rue slunk in. "I'm just unlucky," Rue said. "I lost three games in a row. I'm bad at everything. 
There's no point even trying anymore — it's clearly who I am."

"Three games," Evens said softly, drawing a chip. "Let me show you something." He laid out his long tally — hundreds of 
draws, light and dark, with little clumps of all-light and all-dark scattered all through it. "See these clusters? Three darks in a 
row. Four lights in a row. They happen constantly in the short run. They don't mean the bowl is broken, and they didn't 
mean anything about the bowl's true nature. They were just noise." He looked at Rue kindly. "Three losses is a tiny streak in 
a very long life of trying. If you judge yourself by three, you're reading the noise and calling it the truth. You haven't played 
your long run yet. You've barely started it."

Rue stared at the scattered clumps. "So three losses is just... a clump. Not who I am."

"Not even close to who you are," Evens said. "Who you are is the long run. And the long run is mostly still ahead of you."



Later, when the workshop had emptied and his bowl of chips sat still, Evens drew one last chip in the dim and added it, 
unhurried, to his pile.

Skip wandered back, coin pocketed. "Can I ask you something? Doesn't it ever feel cold, not caring about any single flip? 
Like nothing that happens right now matters?"

Evens shook his great slow head.

"It's the opposite of cold," he said. "When I was young, every single bad moment felt like the end of everything — and that 
was the cold feeling, the lonely one, drowning in one rough patch. The long run is what warmed me up." He nodded at his 
scattered tally, clusters and all. "It doesn't say your bad moments don't count. It says they don't get to be the whole story. 
One failure, one rough day, one terrible flip — they're real, but they're one try in thousands. The long run holds them all, 
and then it gently, patiently evens them out."

He looked out at the quiet workshop, his pile of chips settled close to even, just as he'd always known it would.

And as Skip curled up by the warm old tortoise, Evens felt the steady, unhurried peace that had carried him through his 
whole long life — not the fragile hope that the next flip would be good, but the deep and certain knowledge that no streak, 
however cruel, ever gets the last word. Stay long enough, be gentle enough, and everything settles. The long run always 
comes home to even.



THE COMPLEMENT — the chance a thing happens and the chance it does NOT always add up to 1 (the whole). So when "it 
happens" is hard to count, you can find "it doesn't happen" instead and subtract from 1. This is the easiest way to handle "at least 
one" problems.

Flipside was a small flounder with two faces, and she had learned that the hardest questions get easy the moment you 
turn them over.

She lived in a shallow tray of water in the corner of the ChanceForge workshop, and she had a habit of flipping — light side 
up, then dark side up, then back — whenever she was thinking. To Flipside, every chance had two sides: the chance a thing 
happens, and the chance it doesn't. And those two sides, she knew, always added up to exactly one whole.

A young newt named Dap brought her a tricky question.

"If I roll a die three times," Dap said, "what's the chance I get at least one six? I tried listing all the ways and there are so 
many — one six, two sixes, a six on the first roll, a six on the last — I got completely lost."

"Then stop counting the sixes," Flipside said, flipping calmly to her dark side. "Count the other side instead. What's the 
chance you get no sixes at all? That's much simpler — just three rolls that each miss. Find that, and then —" she flipped to 
her light side — "subtract it from one whole. Whatever's left over is your at least one six. The hard side and the easy side 
always add to one. So count the easy side and flip."

Dap's eyes went wide. "You didn't solve my question. You solved the opposite one."

"The opposite one was hiding the answer the whole time," Flipside said.

Flipside the Other-Outcome-Counter  



Flipside had been turning problems over since she was a fry.

She'd grown up on a busy reef where the older fish fretted constantly about danger — what's the chance a shark comes? 
what's the chance the current pulls us out? They'd try to count every single bad thing that could happen, and they'd tie 
themselves in knots, because the bad things were endless and tangled.

One day her father, exhausted from worrying, flipped onto his other side in the sand. And little Flipside had a thought that 
changed everything.

"Don't count all the scary things," she said. "Count the safe thing. There's really only one safe outcome — nothing bad 
happens — and it's easy to think about. Find how likely that is. Then everything else, all the tangled scary stuff put together, 
is just one whole minus the safe part."

Her father stared at her. It was so much simpler. Instead of chasing a hundred bad outcomes, you found the one clean 
outcome on the other side, and subtracted. The whole reef's worry, she realized, came from always counting the hard side.

She felt a small thrill the first time it worked — the feeling of a heavy, tangled problem suddenly going light in her fins, just 
because she'd turned it over.



When she was grown, Flipside settled into the ChanceForge workshop, because she'd heard it valued a clever turn.

The old tortoise keeper asked her, "What is the complement?"

Flipside flipped neatly from one side to the other. "The complement is the other side of a chance," she said. "If something 
has a chance of happening, then not happening has its own chance — and the two always add up to one whole. Nothing 
falls outside them. So when 'it happens' is a tangled mess to count, I find 'it doesn't happen' instead, which is usually 
simple, and subtract it from one. The hard side and the easy side are two halves of the same whole. You only ever have to 
count the easy one."

"And 'at least one'?" the tortoise asked.

"My favourite," Flipside said. "'At least one' is always a tangle to count directly. But its other side — not even one, none at all 
— is clean and simple. Count none, flip it, done."

The tortoise's eyes crinkled. "A welcome way of seeing."



Flipside's favourite thing was lifting a worry off a kid by turning it over.

A glum tadpole named Pim came to her. "There's a big talent show," Pim said, "with so many acts, and I keep trying to 
figure out the chance that something goes wrong somewhere in the whole night — a missed note, a dropped prop, a 
forgotten line, anything — and there are a million ways it could happen and I can't stop listing them and I feel sick."

"Oh, Pim," Flipside said gently, flipping to her calm dark side. "You're counting the hard side. A million ways for something to 
go wrong — of course that's overwhelming. So turn it over. There's only one way for the night to go perfectly: everything 
goes right. Just one clean picture. How likely is that one?"

Pim thought. "Pretty likely, honestly. Everyone's practiced a lot."

"Then that's your answer-in-waiting," Flipside said, flipping to her light side. "One whole, minus the one happy picture, is 
the chance something slips. And since the happy picture is big, the slip-chance is small. You were drowning in a million 
worries when really there was just one calm outcome to weigh, and a small leftover." She settled in the water. "The tangle 
was never the truth. It was just the side you happened to be looking at."

Pim let out a long breath. "I turned it over and it got... small."

"Most monsters do," Flipside said, "once you see their other side."



Later, when the workshop lamps dimmed and the water in her tray went still, Flipside floated quietly, flipping now and then 
out of pure habit.

Dap came back. "Can I ask you something? Doesn't it ever feel strange, always thinking about the thing that won't happen 
instead of the thing that will?"

Flipside settled flat for a moment.

"It used to feel like a trick," she said. "Backwards. Wrong-way-round. But it stopped feeling that way when I understood why 
it works." She flipped slowly, light to dark. "It works because nothing is ever left out. The thing that happens and the thing 
that doesn't — together they're the whole of it, one complete circle, with no scary leftover hiding outside. That's the part 
that calms me. Whatever comes, it'll be one of a complete set. There's no secret outcome lurking past the edge."

She looked up through the still water at the workshop ceiling, light side and dark side both accounted for, the whole adding 
gently to one.

And as Dap settled by her tray for the night, Flipside felt the deep, even comfort she always felt at the end of the day — not 
from knowing how things would turn out, but from knowing that the good and the bad together made one complete 
whole, nothing missing, nothing extra, the entire circle held safely in her two small sides.



BASIC PROBABILITY — every chance lives somewhere on a line from 0 (it can never happen) to 1 (it's certain). To find it, you count 
the ways a thing CAN happen and compare that to all the ways things could turn out. The more likely, the closer to 1.

Odds was a slender, bright-eyed lizard with a long, graceful tail, and that tail was the most useful thing in the whole 
workshop.

Painted along one wall of the ChanceForge workshop was a long straight line. At the far left end was a 0, and beside it the 
word never. At the far right was a 1, and the word certain. Everything in between was the land of maybe. Odds spent her 
days resting her tail against that line, and wherever the tip of her tail pointed, that was how likely something was.

A young toad named Bib waddled in clutching a single die.

"Odds, will I roll a six?" Bib asked. "Just tell me yes or no."

"I can't tell you yes or no," Odds said gently, swinging her tail toward the line. "Almost nothing is a pure yes or a pure no. 
But I can tell you where it sits." Her tail-tip settled a little way up from the 0. "One six out of six faces. That's a chance of one 
in six. See where my tail lands? Down here — possible, but not likely. Not never. Not certain. Just... a small, hopeful maybe."

Bib stared at the tail. "So you don't guess. You point."

"I point," Odds agreed. "Everything that could ever happen lives somewhere on this line. My whole job is finding the right 
spot."

Odds the Likelihood-Reader  



Odds had been reading the line since she was a hatchling.

She'd grown up sunning on a long garden wall, watching the world go by, and she'd noticed early that grown-ups talked 
about the future as if it were a coin-flip — it'll rain, it won't rain, we'll win, we'll lose. Yes or no. On or off. But the world never 
felt like yes-or-no to little Odds. It felt like shades.

One evening her grandmother stretched out beside her and pointed at the horizon with her tail. "People think there are 
two answers, little one," she said. "There aren't. There's a whole line between never and always, and almost everything 
lives somewhere in the middle of it. Your tail can find the spot. Count the ways a thing can happen. Count all the ways 
things could go. The first number over the second — that's where you point."

Odds tried it that night with a jar of marbles — three red among twelve. She counted the reds, counted them all, and 
rested her tail three-twelfths of the way up an imaginary line. A quarter of the way. When she drew a marble, and it wasn't 
red, she didn't feel wrong. She'd never said no red. She'd only said a quarter-of-the-way likely. And that had been exactly 
true.

She felt something settle in her chest that evening — a calm she'd never quite had before. The future stopped being a 
scary yes-or-no door and became a gentle line she could read.



When she was grown, Odds came to the ChanceForge workshop, because she'd heard it was a place that respected maybe.

The keeper of the workshop was a wise old tortoise who asked, in his slow voice, "What is probability?"

Odds rested her tail along the painted line. "Probability is a number between 0 and 1 that says how likely something is," 
she said. "Zero means it can never happen. One means it's certain. Everything else lives in between. To find it, you count 
the ways the thing can happen, and compare it to all the ways things could turn out. More ways means closer to 1. Fewer 
ways means closer to 0."

"And nothing is ever simply yes or no?" the tortoise asked.

"Almost nothing," Odds said. "A coin isn't yes-or-no. It's a half — right in the middle of my line. Rolling a six isn't yes-or-no. 
It's one-sixth, down near the start. Even the things that feel certain are really just very, very close to the 1." She smiled. "I 
don't deal in promises. I deal in how likely."

The tortoise nodded slowly. "You are most welcome here."



Odds's favourite thing was helping a worried kid move a fear to its real spot on the line.

A trembling mouse named Fenn came to her one storm-grey morning. "There's a thunderstorm coming," Fenn whispered, 
"and I'm sure — I'm just sure — that lightning's going to hit our house. I can't stop thinking it's going to happen."

"Let's find where that really sits," Odds said kindly, lifting her tail to the line. "You're feeling it like it's all the way up here, at 
certain. Like a 1. But let's count honestly. How many houses are in your village?"

Fenn thought. "Lots. Hundreds, maybe."

"And how many usually get hit in a storm?"

"Almost... none?"

"So the ways it happens to your house" — Odds slid her tail-tip down, down, down, until it hovered just a hair above the 0 
— "sit way down here. Not impossible. I won't lie and say impossible. But about as close to never as the line gets." She 
looked at Fenn warmly. "Your fear was standing all the way at certain. The truth is standing way down here. That gap 
between them — that's the worry you don't have to carry."

Fenn breathed out, long and shaky, and watched the tail rest near the 0. "It felt like a 1," the mouse said. "It's really almost 
a 0."

"Most fears are," Odds said softly. "They just stand in the wrong spot until somebody points."



Later, when the storm had passed and the workshop windows glowed with after-rain light, Odds lay along the painted line 
and watched the colors fade.

Bib hopped back, die still in hand. "Can I ask you something? Doesn't it ever bug you, never knowing for sure? Always just... 
maybe?"

Odds was quiet for a while, her tail resting lightly on the middle of the line.

"It used to scare me," she admitted. "When I was little, I wanted the world to be yes or no, so I'd always know where I stood. 
But the line gave me something better than certainty." She swept her tail gently from 0 to 1 and back. "It gave me honesty. I 
don't have to pretend I know what'll happen. I just have to find how likely it is — and then I can stop bracing for the things 
way down near never, and stop taking the things up near certain for granted."

She looked at the long line, with its whole soft country of maybe stretched out between the ends.

And as Bib settled beside her and the light went golden, Odds felt the same quiet calm she'd felt as a hatchling on the wall 
— the deep relief of a world that isn't a slammed yes-or-no door, but a gentle line you can read, where almost nothing is 
certain and almost nothing is impossible, and there is room, all along the middle, simply to hope.



SPREAD — the middle of the data isn't the whole story. Spread is how far apart the values are: tight and bunched, or wide and 
scattered. Two groups with the very same average can be completely different once you look at how spread out they are.

Scatter was a long-legged daddy-longlegs spider, and where everyone else looked for the middle, she looked for the width.

She had eight thin, springy legs, and her favourite trick in the ChanceForge workshop was to plant one leg on the smallest 
number in a pile of data and stretch another all the way out to the biggest — measuring, in a single stretch, how spread out 
everything was.

A young cricket named Tic brought her two lists of game scores.

"Both teams averaged ten points," Tic said. "So they're basically the same, right?"

"Are they?" Scatter said, and stretched her legs across the first list. Her legs barely opened — every score huddled close to 
ten: nine, ten, eleven, ten. "This team is tight. Everybody near the middle." Then she stretched across the second list, and 
her legs flung wide open — zero, twenty, five, fifteen. "But this team is all over the place. Same average. Completely 
different team. One is steady. One is wild." She wiggled her wide-flung legs. "The middle told you they matched. The spread 
tells you they don't."

Tic blinked. "So the average was hiding something."

"The average always hides the spread," Scatter said. "That's why you need me."

Scatter the Spread-Reader  



Scatter had cared about spread since she was a tiny spiderling.

She'd grown up in a great web stretched between two trees, in a family who measured everything by its middle. The 
average bug arrives at noon. The average wind is gentle. But little Scatter noticed that "average" kept letting them down. Some 
days the bugs all came at once and the web tore; some days none came at all. The average was the same. The spread was 
the whole difference between a calm day and a disaster.

"Stop watching the middle," she told herself one blustery afternoon, clinging to her shaking web. "Watch how far apart 
things get."

She started measuring it: how far was the earliest bug from the latest? The lightest wind from the strongest? She'd plant 
one leg at the lowest and stretch to the highest, and that distance — that range — told her more than any average could. A 
tight spread meant a calm, predictable day. A wide spread meant: brace yourself, anything could happen.

The first time she explained it to her family, she felt a strange, quiet pride. She wasn't seeing less than them. She was 
seeing the thing they'd been missing the whole time — the width of the world, not just its center.



When she was grown, Scatter climbed down to the ChanceForge workshop, because she'd heard it cared about the whole 
shape of data.

The old tortoise who kept the workshop asked, "What is spread?"

Scatter stretched her legs wide. "Spread is how far apart the numbers are," she said. "The middle tells you where the data 
sits. The spread tells you how bunched up or flung out it is around that middle. The simplest spread is the range — the 
biggest value minus the smallest, the whole distance from one end to the other." She pulled her legs tight, then flung them 
wide. "Tight spread: everyone's similar, the world is steady. Wide spread: everyone's different, the world is full of surprises. 
Same average can wear either one."

"And which is better?" the tortoise asked.

"Neither," Scatter said firmly. "A wide spread isn't bad. It's just honest. It tells the truth about how different things really are. 
The mistake is averaging it away and pretending everyone's the same."

The tortoise gave a slow, pleased nod. "You see what others overlook."



Scatter's favourite lesson was rescuing a kid who'd been fooled by a flat average.

A frustrated beetle named Cob came to her nearly in tears. "Two summer camps," he said. "Both say the average 
temperature is a perfect mild twenty. So I picked one. And it was miserable — freezing every morning, boiling every 
afternoon. How could the average lie to me?"

"The average didn't lie," Scatter said gently. "It just stayed quiet about the spread." She stretched her legs across his camp's 
daily temperatures — flung wide, from near-freezing to scorching. "See how far apart your days were? Cold mornings way 
down here, hot afternoons way up there. Huge spread. The middle was twenty, sure — but you almost never actually got 
twenty. You got the two wild ends." Then she pulled her legs tight around the other camp's numbers, all hovering near 
twenty. "This camp was tight. Mild morning, mild afternoon, mild all day. Same average. Gentle spread. That's the one that 
would've felt like twenty."

Cob stared at her tight legs versus her wide ones. "I should've asked how spread out it was. Not just the middle."

"Now you'll always ask," Scatter said. "The middle is where to look. The spread is what it's actually like to be there."



Later, when the workshop had gone quiet and the data was tidied away, Scatter hung from a single thread in the corner 
and watched the dusk.

Tic wandered back. "Can I tell you something? I used to wish everybody was the same. All bunched up near the middle. It 
felt safer. Less... scattered."

Scatter was still for a moment, her long legs drawn in.

"I understand that," she said softly. "A wide spread can feel like chaos when you're inside it — everybody so different, 
nobody near the middle. When I was small I thought spread was just messiness, something to fix." She let her legs unfurl, 
slow and easy. "But I don't see it that way anymore. The spread is where all the difference lives. The fast and the slow, the 
early and the late, the quiet and the loud. Squeeze it all to the middle and you lose every one of them. The width isn't the 
mess. The width is everybody getting to be themselves."

She looked out at the scattered stars beginning to appear, none of them bunched, all of them far-flung and bright.

And as Tic curled up beneath her web, Scatter felt the old quiet pride settle over her again — not the comfort of everyone 
being the same, but the deeper, warmer comfort of a world wide enough to hold how different we all truly are. The middle 
tells you where we gather. The spread tells you we were never really all alike — and that, she thought, is nothing to be 
afraid of.



*CENTER — *mean, median, mode. three answers to "what's typical?"**

A new creature hovered in the workshop doorway. It looked like a bumblebee, if a bumblebee was the size of a toaster and 
wore a neat little vest. It had six fuzzy legs, but it used two of them like hands. In them, it held a small device that clicked 
and whirred.

This was Center.

Center was always looking for the middle of things. The exact balance point. The place where everything felt just right. They 
had soft amber stripes over warm, creamy fuzz. Their big, dark eyes took in everything, missing no detail.

"I am Center," they buzzed, their voice a low, gentle hum. "The skill I teach is central tendency."

Center  

beat-after: 1
prompt: "Center hears the kids arguing about what's typical and notices they're each using a different kind of middle 
— the mean, the median, the mode. Has there been a time when you and someone else were arguing about 
something and you both kept saying typical or normal or most — but really you meant different kinds of typical?"

beat-after: 4
prompt: "Center is careful about WHEN to use each middle: mean for well-behaved data, median when 
there's an outlier, mode when you care about the most common choice. Is there a question in your life — 
about your class, your team, your family — where the answer would feel different depending on WHICH 
middle you picked?"



"It just means finding the middle," Center said, as if reading my mind. "But there's a trick. There are three different kinds of 
middle."

My friends and I were sitting around a pile of Glimmer-Gems from last night's game. We had been arguing for ten minutes.

"I'm telling you, the typical player gets, like, thirty gems," Leo said. He puffed out his chest.
"No way!" Maya shot back. "I only got eight! You're just saying that because you got that one lucky treasure chest."

Leo had found a mega-chest. It gave him 150 gems. The rest of us had much smaller piles. My pile had seven. Maya’s had 
eight. Sam’s had ten.

Center hovered over our table. "A perfect problem," they buzzed happily. "You are asking 'what's typical?' You are looking 
for the middle."

Center pointed a fuzzy leg at Leo. "You are using the mean. That's one way to find a middle."

"The mean?" I asked.

"It's what most people call the average," Center explained. "You add up all the numbers. Then you divide by how many 
numbers you have."

We grabbed a pencil.
My 7 gems.
Maya's 8 gems.
Sam's 10 gems.



We added them up. It came to 175.
There were four of us. So we divided 175 by 4.
The answer was 43.75.

"See!" Leo shouted. "The average is almost 44 gems! I told you!"

But Maya crossed her arms. "That's not right. Three of us got around ten. Your giant number is messing everything up."

"Exactly," Center hummed. "Your one big number is an outlier. It's a piece of data that's way different from the others. The 
mean is sensitive. An outlier can pull it way up, or way down. It gives you a middle that doesn't feel very middling at all."

This made sense. The "average" of 44 didn't describe any of us.

"So what do we do?" Sam asked.

"We try a different middle," Center said. "Let's find the median."

Center had us write our scores on four separate cards. 7, 8, 10, 150.



We arranged the cards on the floor.
7 ... 8 ... 10 ... 150.

"The median is the number that's physically in the middle of the line," Center said. "When you have an even number of 
cards, like you do, you look at the two in the middle."

We looked. The two middle cards were 8 and 10.

"Find the number that's halfway between them," Center instructed.
Halfway between 8 and 10 was 9.
"Your median is 9," Center buzzed.

Maya, Sam, and I all nodded. Nine felt much more typical. It was close to what we had all gotten. Leo's crazy-high score 
didn't wreck it.

"The median doesn't care about outliers," Center said. "It just cares about what's in the middle of the line. It's a good, 
honest middle when your data is skewed, or lopsided."

"Okay, so that's two middles," I said. "You said there were three."



Sam pointed at our cards. "But none of our numbers show up more than once."

"A fine observation!" Center buzzed. "For this set of data, there is no mode. But what if these were the scores?"

Center quickly wrote five new cards and laid them on the floor.
12, 14, 9, 14, 11.

"What's the mode here?"
"Fourteen!" we all shouted. It appeared twice.

"Correct," Center said. "The mode is great when you want to know the most popular choice. Like the most common size of 
T-shirt sold in a store, or the most popular flavor of ice cream. You wouldn't want the 'average' flavor, would you?"

We all giggled. A mix of chocolate, vanilla, and strawberry probably tasted like mud.

Center hovered back up to the doorway. "So you see? You have three ways to answer the question, 'what's typical?'" They 
held up three fuzzy fingers.
"The mean is the average. Add and divide. But watch out for outliers."
"The median is the one in the middle of the line. It's tough and ignores outliers."
"And the mode is the most popular one."



Spark & Anvil is a 501(c)(3) public charity. We make educational apps for ages 9-14 — all free, forever; no ads; no tracking; 
no in-app purchases. ChanceForge is one of 140+ apps in the portfolio.

Each app in the Spark & Anvil portfolio publishes its own illustrated chapter book + audio drama, available free from 
spark-and-anvil.com/books. Highlights include:

Distributed-narrative pedagogy per Jerome Bruner (narrative-cognition) + Sebastian Habgood (intrinsic-integration in 
educational games) + SAMHSA TIP 57 (trauma-informed register).

Trauma-informed-design framework per Eggleston et al. (2025) and Stoltenburg et al. (2024).

© 2026 Spark & Anvil (501(c)(3) public charity). Chapter text and illustrations licensed under CC BY-NC-SA 4.0. App software 
© Spark & Anvil — all rights reserved. Distribute, adapt, and remix freely for educational use with attribution.

Cover art, chapter illustrations, and chapter text are reviewed for age-appropriate, trauma-aware content before 
publication. Audio drama transcripts available at spark-and-anvil.com/cast.
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More chapter books from Spark & Anvil  

GambitTales — chess tactics through Sir Pinwell, Lady Skewer, Queen Vesper, and the Twin Knights of Fork Hill

ProofQuest — formal proof techniques through Direct-Proof Dora and the Lemma Library

CuriosityQuest — Texas geography exploration through Linger, Notice, and the Lantern in the Dark

QuillSpell — spelling craft through the Word Wizard cast

SynaForge — sensory-affirming creative tools through Lull, Soften, and the Quiet that is Also Creating
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