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Introduction

The MathCircle 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



Hattie Hunch

conjecturing — making a bold guess about what might be true, then testing it instead of waiting to be certain

|

Nobody at the circle wanted to be the first one wrong.

Sol, Priya, Jae, and Tam had a problem in front of them about a strange machine that took any number, and if it was even,
halved it, and if it was odd, did something else — and the question was whether every number eventually came back down
to one. The circle had ideas. But nobody would say them. Saying an idea meant maybe being wrong in front of everyone.

A girl flickered onto the screen, grinning like she was about to do something slightly reckless. She had a baseball cap on
backwards.

"You all have a hunch," she said. "l can tell. You're sitting on it because it might be wrong. I'm Hattie, and that's the saddest
thing | can imagine — a perfectly good guess, dying of shyness." She pointed at Sol. "You. What do you think happens?
Don't be right. Just be brave."

Sol swallowed. "l... think every number does come back to one. Eventually. Even the big ones."

"THERE it is," Hattie crowed. "A guess! A real one! Now we have something to chase. You can't test a thought you never said
out loud."
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Hattie spun the backwards cap around and leaned in.

"Here's my whole deal," she said. "Most people wait until they're sure before they'll say anything. And you know what? On a
hard problem, you're never sure at the start. So waiting-to-be-sure means waiting forever. Meanwhile the guessers — the
ones brave enough to say 'l bet it's this' — they actually get somewhere. Because a guess gives you something to test."

She tapped the table. "When | was little, | was terrified of being wrong. I'd sit on my ideas like they were eggs. Then |
noticed the kids who blurted out guesses were learning twice as fast as me — not because their guesses were right, but
because every guess they made, right or wrong, told them something. A right guess wins. A wrong guess shows you exactly
where the truth isn't. Either way you come out ahead."

"But what if the guess is dumb?" Tam asked.

"Then it's a fast dumb," Hattie said. "You find out in two minutes instead of agonizing for an hour. A guess you test isn't
dumb. It's just quick."



So the circle started guessing — out loud, on purpose.

"l bet odd numbers shoot up first," Priya said. "Like, seven gets bigger before it comes down."

"Test it," Hattie said.

They ran seven through the machine. It jumped to a bigger number, then bounced around — up, down, up — and then,
after a long wild ride, tumbled all the way down to one. Jae tried nine. Same thing: a chaotic climb, then a fall to one.

"My guess was half right," Priya said. "Odds do shoot up first. But they still come down eventually, just like Sol guessed."

"So now we have two tested guesses," Hattie said. "Odds climb before they fall. And so far, everything lands on one. You
didn't have to be certain. You just had to guess, and check, and let the wrong parts of the guess tell you something."



Hattie watched the circle, delighted, as they kept guessing and testing, the fear completely gone from the table.

"Look at you," she said. "An hour ago nobody would say a word, because a word might be wrong. Now you're throwing out
guesses like it's nothing — and learning from every single one. The wrong ones aren't embarrassing you. They're helping
you. Priya's 'odds shoot up' wasn't even fully right, and it taught us the most."

Priya looked at her half-wrong guess that had turned out to be so useful. "l almost didn't say it," she admitted. "It felt risky."

"It was risky," Hattie said warmly. "That's what made it worth something. The safe move was to stay quiet and learn
nothing. You took the risk, said the guess, and it cracked the problem open — even the part of it that was wrong." She
tipped her cap. "That's the bravest kind of smart there is. Not being right. Being willing to be wrong out loud."

Sol grinned. "It's kind of fun, actually. Guessing."

"It's the most fun there is," Hattie said. "It's the part where you stop being scared and start playing."



Later, as the circle broke up, Priya stayed behind.

"Can | ask you something?" she said. "Doesn't it ever sting? Guessing wrong in front of everyone?"
Hattie pulled her cap off and turned it over in her hands.

"It used to sting like crazy," she said. "Back when | thought a wrong guess meant / was wrong — like being mistaken about
a problem said something bad about me. That's the thing that keeps everybody quiet." She shook her head. "But a guess
isn't a grade on your soul. It's a tool. You throw it at the problem to see what bounces back. When | finally understood that
— that my guesses weren't me, they were just things | was trying — the sting went away. And what was left was so much
better."

She put the cap back on, backwards.

"Being willing to be wrong out loud," she said, "is the secret door. Aimost nobody walks through it, because it's scary. But
everything good is on the other side."

And as Priya walked home, she realized the thing she felt wasn't the old fear of being wrong at all — it was a light, daring
kind of courage, the brand-new feeling of being someone brave enough to say her guess out loud and find out.



Reva Reverse

working backwards — starting from the goal or the answer and reasoning back toward the start
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The circle kept starting the problem and getting hopelessly lost.

Ada, Niko, Sef, and Rue were working on a riddle: somebody thought of a number, then doubled it, then added eight, then
halved the result, and ended up with twenty. What was the starting number? Every time the circle tried to work forward,
they hit a wall — they didn't know the starting number, so they couldn't double it, so they couldn't go anywhere.

"We can't start," Niko groaned. "We don't know the number we're supposed to start with."
A girl appeared on the screen, sitting backwards on her chair, chin resting on the backrest, looking amused.

"Then don't start at the start," she said. "I'm Reva. And when the beginning is a locked door, | just walk in through the end.
You don't know the first number — but you know the /ast one. It's twenty. So begin there. Begin where you already know
something."

The circle stared. "You can do the problem... backwards?"

"Almost every 'find the start' problem," Reva said, "is really a 'walk back from the end' problem in disguise."



Reva swung around to face them properly, grinning.

"Here's my trick," she said. "Forward, you don't know the starting number, so you're stuck before step one. But the end —
the end is sitting right there. Twenty. So | stand at the end and | ask: what would have to happen right before this? The last
thing they did was halve something to get twenty. So right before that, the number was double twenty. Working backwards,
halving turns into doubling. Every step, | just do the opposite, in reverse order."

"When | was little," she went on, "l always thought you had to solve things front-to-back, like reading. But some problems
are built backwards — they hide the start and hand you the end. Fighting to go forward through them is exhausting. The
moment | let myself begin at the finish and walk back, the locked door just... opened. From the other side."

Sef tilted his head. "So you undo each step?"

"Undo each step, in reverse," Reva said. "They added eight? | subtract eight. They doubled? | halve. End to start, opposite by
opposite.”



The circle turned the problem around and started walking it backwards.

"Okay," Ada said. "They ended at twenty. The step right before was halving — so undo it: double twenty is forty."
"Before that," Rue continued, catching on, "they added eight. So undo it: forty minus eight is thirty-two."

"And before that they doubled," Niko said, eyes lighting up. "So undo it: half of thirty-two is sixteen."

The table went quiet for a second.

"Sixteen," Sef said. "The starting number is sixteen. We just... walked in backwards." He ran it forward to check: sixteen
doubled is thirty-two, plus eight is forty, halved is twenty. "It works! It's right!"

"It was right the whole time," Reva said, delighted. "It was just waiting for you to come at it from the other end.”



Reva watched them check their answer, clearly enjoying their amazement.

"Feel what just happened?" she said. "Forward, you couldn't even take step one — the start was a locked door. But you
knew the end, twenty, for certain. So you stood there, in the one place you were sure of, and walked back one undo at a
time, until the locked door opened from the inside." She spread her hands. "You didn't need to know where you were
starting. You only needed to know where you wanted to end up. The end was the key the whole time."

Ada looked at the clean little chain of undos. "It felt so stuck going forward. And then it just... flowed."

"That's the thing about working backwards," Reva said. "It turns 'l have no idea where to begin' into 'l know exactly where
I'm going.' And knowing where you're going — even when the path there is foggy — is a completely different feeling than
being lost. It's calm. You've got a destination. You just walk toward it in reverse."
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Later, as the circle gathered their things, Ada lingered.
"Can | ask you something?" she said. "Why does going backwards feel so much calmer? It's the same problem either way."
Reva rested her chin on the chair-back again, thoughtful.

"Because going forward, when you don't know the start, you're wandering," she said. "Every step is a guess into the fog.
But the end — the goal — you almost always know. And once you're standing at the end, looking back, you're not
wandering anymore. You can see exactly where you came from, one undo at a time. The fog's behind you instead of
ahead."

She smiled, a little mischievous.

"It's true off the page too," she said. "When something big and tangled is scaring you, it's often because you're staring
forward into the fog of how do I even start. But ask yourself where you want to end up — picture it clearly — and then just
ask, 'what happens right before that?' And right before that? Suddenly you're not lost. You're walking home from a place
you can see."

And as Ada headed out, she carried the new feeling with her: not the dizzy fog of how do I begin, but the steady calm of
someone who knew where she was going, and trusted she could walk her way back to the start.



Wendy Wonder

notice-and-wonder — slowing down to observe what's actually there and ask genuine questions before rushing to solve

The circle wanted to start solving before they'd even looked.

Mateo, Priya, Lux, and Jess had a picture in front of them — a grid of dots arranged in a square, four by four — and the
problem asked how many squares of any size you could find hidden inside it. The circle immediately started counting the
little ones, fast, racing, and almost as quickly got tangled and frustrated.

"Sixteen little squares," Lux said. "Then... wait, are we counting big ones too? How many even are there?"

A girl appeared on the screen, looking at the grid the way you'd look at something genuinely interesting, head tilted, eyes
soft.

"Before you count anything," she said gently, "can we just /ook at it for a second? I'm Wendy. And | never start a problem by
solving it. | start by noticing. What do you actually see? Not the answer — just... what's there?"

The circle slowed down, a little reluctantly.
"There's a four-by-four grid," Mateo said.
"The dots make rows and columns," Priya added.

"There it is," Wendy said warmly. "You're noticing. Now — what do you wonder?"



Wendy settled in, in no hurry at all.

"Here's my whole thing," she said. "Most people see a problem and immediately start attacking it — counting, calculating,
racing. And they miss what's right in front of them. | do the opposite. | slow way down and just notice — every detail | can
see — and then | wonder. | ask the real questions. 'Huh, | wonder if the bigger squares follow the same pattern as the little
ones.''l wonder what happens at the corners.' The noticing and the wondering do half the work before you've solved a
single thing."

She smiled. "When | was little, | thought being good at math meant being fast. Racing to the answer. But | kept missing
things — easy things, right in front of me — because | was moving too quick to see them. So | learned to slow down and
look. And the strangest thing happened: the problems got easier, because | finally noticed what they were actually made of.
And they got more fun, because wondering is just... fun."

"But isn't slowing down a waste of time?" Jess asked.

"Try it and see," Wendy said. "What do you notice about the squares once you really look?"



So the circle stopped racing and started /ooking.

"There are little one-by-one squares," Lux said slowly. "But also... bigger ones. Two-by-two squares, sitting on the grid. And
even a three-by-three. And the whole thing's a four-by-four square itself."

"l wonder," Priya said, catching the spirit, "how many of each size there are. Like, are there fewer big ones than little ones?"
"Let's find out," Wendy said.

They counted by size, calmly now. Sixteen of the smallest. Nine of the two-by-twos. Four of the three-by-threes. One four-
by-four.

"Sixteen, nine, four, one," Mateo read out, and then stopped. "Those are square numbers. Backwards. Four squared, three
squared, two squared, one squared."

"l wondered if there'd be a pattern," Priya breathed, "and there js."



Wendy beamed at them, utterly delighted.

"Do you see what just happened?" she said. "You started out racing and tangled and frustrated. Then you slowed down,
noticed what was really there — squares of different sizes — and wondered about them. And the noticing and the
wondering led you straight to the pattern. You added them up — sixteen, nine, four, one — and there's your answer: thirty.
You didn't power through it. You looked at it, and it opened up."

Lux shook his head. "We were going so fast we didn't even see the bigger squares at first."

"That's what speed costs you," Wendy said gently. "It's not that fast is bad. It's that fast skips the looking. And the looking is
where the good stuff hides." She gestured at the grid. "An hour ago this was a chore you wanted to get through. Now it's
kind of beautiful, isn't it? Squares inside squares inside squares. That's what wondering does. It turns a thing you have to
do into a thing you actually want to look at."

Jess studied the grid with new eyes. "It is kind of beautiful," she admitted.



Later, as the circle wrapped up, Lux stayed behind.

"Can | ask you something?" he said. "Why does the wondering matter? We could've just counted carefully and gotten the
answer without all the 'l wonder" stuff."

Wendy thought about it, eyes still on the grid.

"You could have," she agreed. "And you'd have gotten the answer, and felt nothing, and forgotten it by tomorrow. The
wondering isn't about getting the answer faster. It's about... actually being there." She smiled. "When | rush, | get answers
but the whole thing feels gray and tiring. When | slow down and wonder, even a homework grid becomes something I'm
genuinely curious about. The math stops being a wall | have to get over and starts being a thing | get to explore."

She looked up.

"Noticing and wondering is how you fall in love with a problem instead of fighting it," she said. "And problems you love are
the ones you actually solve — and the ones you remember."

And as Lux headed home, he found himself, for the first time he could remember, wanting to look more closely at things —
not to finish them faster, but just to see what he might notice, and what that noticing might make him wonder.



Cass Check

sense-checking — asking "does this answer actually make sense?" before trusting it
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The circle had an answer, and they were ready to be done.

Devi, Omar, Tess, and Bram had worked through a word problem about how long it would take to fill a small fish tank from
a slow tap, and after a lot of multiplying they'd gotten a number: three hundred. They were tired. They wanted to move on.
Three hundred it was.

"Three hundred minutes?" Omar said. "Sure. Done. Next problem."
A girl appeared on the screen, friendly but with one eyebrow slightly raised.

"Hang on," she said. "Before you write that down — does three hundred actually make sense? I'm Cass. And | never trust an
answer until I've checked it against the real world. Three hundred minutes is five hours. To fill a small fish tank. From a
tap." She tilted her head, not unkindly. "Have any of you ever waited five hours for a small tank to fill?"

The circle went quiet. "...No," Devi admitted. "That does seem like a lot."

"Right?" Cass said. "The number might be wrong. Or it might be right and just surprising. But we don't know until we ask
whether it makes sense. So let's ask."
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Cass leaned in, friendly as ever.

"Here's my whole job," she said. "Everybody's so relieved to get an answer that they forget to ask if the answer is believable.
They do all this careful work, make one tiny slip somewhere, and end up with something silly — a person who's four
hundred years old, a tank that takes five hours, a slice of pizza that costs a thousand dollars — and they write it down
anyway, because they're just glad to be finished."

She grinned. "When | was little, | lost so many points to answers | knew were ridiculous if I'd only stopped to look. A test
would ask how many buses you need for a field trip and I'd write 'two and a half buses.' Two and a half buses! If I'd just
pictured it for one second, I'd have known. So | started picturing it. Every answer, before | trust it: does this match the real
world? Could this actually happen?"

Bram frowned. "But the math said three hundred."

"The math said three hundred," Cass agreed. "But math is only as good as the steps you fed it. A sense-check catches the
step that went wrong. Let's look."
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So the circle went back, this time checking whether each piece made sense.

"The tap fills about one cup a minute," Tess read. "And the tank holds... wait." She stopped. "We wrote the tank as three
hundred cups. But it's a small tank. Three hundred cups is huge — that's like a bathtub."

Omar checked the problem. "It says the tank holds sixty cups. We used three hundred by mistake — we grabbed the wrong
number."

"So redo it with sixty," Cass said.

Sixty cups, one cup a minute. "Sixty minutes," Devi said. "One hour. To fill a small tank." She pictured it. "That makes sense.
That's believable."

"And three hundred never was," Cass said gently. "Your sense-check caught a wrong number you'd copied. The math was
fine. The ingredient was wrong — and only common sense could've spotted it."
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Cass smiled as the circle stared at their corrected answer.

"See what just happened?" she said. "You were one second from writing down 'five hours to fill a small tank' and moving on.
Not because you're bad at math — your steps were perfect. But you'd grabbed a wrong number at the start, and the only
thing that could catch it wasn't more math. It was stopping to ask, 'wait, does this make sense?"

Tess looked a little shaken. "We were so ready to just be done."

"Everybody always is," Cass said warmly. "That's exactly the moment mistakes sneak through — when you're tired and the
answer's right there and you just want to stop. The sense-check costs you ten seconds. And it saves you from confidently
writing down something that couldn't possibly be true." She tapped the corrected answer. "You didn't just get the right
answer. You caught the wrong one yourselves, before anyone else saw it. That's a different kind of good."

Devi nodded slowly. "It felt kind of great, actually. Catching it."

"It's the best feeling," Cass said. "Way better than being told you're wrong later."
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Later, as the circle finished up, Tess hung back.

"Can | ask you something?" she said. "Doesn't it feel kind of negative? Always doubting your own answers, looking for
what's wrong?"

Cass shook her head, smiling.

"l used to think it was negative too," she said. "Like | didn't trust myself. But it's the opposite, really. | check my answers
because | want to trust them. An answer | haven't sense-checked is one I'm secretly a little nervous about — I'm hoping it's
right. An answer | have checked, that makes sense against the real world, | can actually stand on. The checking isn't doubt.
It's how | earn certainty."

She tucked a strand of hair behind her ear.

"And here's the part | really love," she said. "Catching your own mistake — before a test, before a teacher, before anyone —
that's not embarrassing. That's power. It means you don't need someone else to tell you when you're off. You can tell
yourself, kindly, and fix it. That's a thing you get to keep your whole life."

And as Tess walked home, she realized the feeling she had wasn't the sting of having been almost-wrong — it was the
quiet, sturdy pride of someone who'd learned she could catch herself, gently, and trust her answers because she'd earned
the right to.



Circle and Echo

listening as math — restating what your teammate said before adding your own idea

e prompt: "When Circe's first idea turned out to be messy, she didn't feel embarrassed — just curious. Is there a time
a mistake of yours turned into a better idea, and what did that feel like in your chest?"

The snow fell in big, quiet flakes outside the math-circle window. Inside, it was warm and smelled like pencil shavings and
hot cocoa. At a round wooden table, two friends stared at a piece of paper. On the paper was a drawing of a lopsided, nine-
sided cake.

Circle Circe tapped a very sharp pencil against her chin. Her drawings were always neat, with perfect curves and straight
lines. This messy cake problem bothered her. "A nonagon," she murmured. "For seven yetis. And they all need exactly the
same amount."



Circe drew a perfect nonagon on a fresh sheet of paper. She liked to start with a clean version of the problem. "Okay," she
said, her voice clear and sure. "The simplest way to cut a cake is from the center, out to the corners. Like a pizza." She drew
faint lines from the middle of her shape to each of the nine corners.

She pointed with the tip of her pencil. "We could give seven of those slices to the seven yetis. Then we'd have two slices left
over." She looked at Edie, expecting a nod. It was a logical start. A complete, circular thought.

Edie tilted her head. "So, what you're saying is we should slice it like a pizza and give one slice to each yeti, which leaves two
extra slices," she said, tracing Circe's lines in the air with her finger. Her voice was thoughtful, like she was trying the idea
on for size.

"Yes, exactly," Circe said.



Edie picked up her own pencil, which was not as sharp as Circe's. "So, you showed that slicing it from the center makes
leftover pieces that are hard to share," she began, making sure she had it right. Circe nodded.

"Right," Edie said. "So what if we don't start from the center? What if we try to make the cake itself easier to divide? It has
nine sides, and we have seven yetis. Nine and seven don't play well together."

She drew a wavy line on her own paper, just for something to do. "What if we just... cut two of the sides off?" she
suggested. She drew two heavy lines on the drawing, lopping off two of the nonagon'’s corners. "Look. If we cut these bits
off, the big piece left in the middle is a heptagon. A seven-sided shape."



"Okay, | hear you," Circe said, picking up the thread. "You're saying that if we cut off two corners, we're left with a seven-
sided cake that's easy to divide. That's really clever, Edie. It turns the hard part of the problem into an easy one."

Edie beamed. "Exactly!"

"But," Circe added gently, tapping the two cutoff pieces on Edie's drawing, "we still have these leftovers. We can't just throw
them out. The yetis would know. They can smell wasted cake from a mile away."

Edie's smile faltered. "Oh. Right. So we have the same problem as before. Leftovers."

i




Edie’s eyes lit up. "So, you're saying we make an inner circle—well, an inner nonagon—and cut out nine long pieces around
it," she said, her voice getting faster. "That's brilliant, Circe! Because now we have nine pieces that are all exactly the same
shape and size."

"Exactly," Circe confirmed.

"And we have seven yetis," Edie went on. "So each yeti gets one whole piece." She started making checkmarks on the
paper. "One for yeti one, one for yeti two... all the way to seven."

"That leaves two whole pieces left over," Circe said, finishing the thought. "And one small nonagon cake from the very
middle."

Edie grabbed her pencil. "So now we just have to divide those two leftover trapezoid pieces and the little cake in the middle
into seven equal shares," she said. "That's so much easier than dividing crumbs!" They quickly sketched out a plan: each of
the two leftover pieces could be sliced into seven skinny strips. The center nonagon could be carefully cut up, too. Every
yeti would get one big piece, two skinny strips, and one little chunk of the center.

They looked at their final drawing, covered in lines and checkmarks. It was a perfect, fair, and avalanche-proof solution.
Outside, the snow had stopped falling. The world was quiet and clean.



Instance and Counter

testing a conjecture with examples and counterexamples — trading cases that fit against cases that break it, until the guess either
holds or gets sharper

]

The math circle met on Thursdays in the room with the wobbly chalkboard, and today someone had written a bold
sentence across the top in yellow chalk: Every prime number is odd. Under it, a question mark the size of a fist.

At the long table, Instance Ivy was already grinning. She loved a sentence like that — a claim you could go hunting for. She
lined up her pencils by length, the way she always did before a good problem, and pulled her notebook close. vy collected
examples the way some kids collect stickers. Give her a rule and she would go find case after case that fit, until the fit felt
like a warm blanket.

Across from her, Counter Cato was quieter. He read the yellow sentence twice. Something about the word every made his
shoulders creep up toward his ears. Every was a big word. Cato's job, the one nobody had given him but he always ended
up doing anyway, was to squint at big words until he found the crack. And he wasn't sure the circle wanted a crack today.
Everyone looked so happy.



"Okay," said Ivy, and she was off. "Prime means a number you can only build from 1 and itself — no other whole pieces. So
watch." She wrote 3 and drew a little check. "Three is prime. And three is odd. Fits." She wrote 5. "Five — prime, odd. Fits."
Then 7, then 177, then 73, each with a satisfied little tick beside it. "Prime, odd. Prime, odd. Prime, odd."

Her pile of examples grew down the page like a happy staircase. Each one that fit made the yellow sentence feel truer, and
Ivy felt that trueness settle in her chest like the last piece of a puzzle clicking home. "See?" she said. "They keep fitting.
Three, five, seven, eleven, thirteen — every single prime | try is odd." She looked up, cheeks pink with the pleasure of a
pattern behaving.

And, if she was honest, a small part of her hoped that this time, just this once, Cato would look at her lovely staircase and
simply nod.



Cato wanted to nod. He really did. But his eyes had already slid down to the bottom of the number line, to the small, easily-
forgotten numbers that everyone skips past on their way to the interesting ones.

1. Not prime — everyone agreed on that; it only had one piece. He kept going down. 2.

He stopped. He felt the familiar little knot tighten under his ribs, the one that showed up right before he had to say the
unwelcome thing.

"Ivy," he said carefully. "What about two?"
Ivy's pencil paused. "Two?"

"Two." Cato pointed at it like it might bite. "You can only build it from 1 and itself. Nothing else divides it evenly. So — two is
prime." He swallowed. "And two is even."

The room went quiet. lvy's happy staircase suddenly had a shadow on it. A prime number. An even one. Sitting right there
at the bottom of the line the whole time, small and stubborn, breaking the beautiful yellow sentence in half. Cato stared at
the table. He'd done it again — found the crack, spoiled the warm blanket. He braced for Ivy's face to fall.



But Ivy didn't look upset. She looked interested.

"Say it back to me," she said slowly. "Two is prime, and two is even. So not every prime is odd." She underlined the every on
the board. "Which means the yellow sentence is... wrong."

"A little wrong," Cato mumbled.

"No — wrong is good!" Ivy grabbed a fresh pencil. "Because look what your two does." She wrote out even numbers: 4, 6, 8,
10. "Four — you can split it with two. Six — split with two. Every even number bigger than two has two hiding inside it as a
piece. So it can't be prime." She turned to him, eyes wide. "Which means two is the only even prime there will ever be. The
one and only. Your counterexample didn't wreck the pattern, Cato. It found the real one."

Their teacher, passing with a stack of scratch paper, smiled without stopping. "That's the whole game," she said. "A guess
that survives a good counterexample comes out sharper than it went in. lvy, you bring the cases that fit. Cato brings the
one that doesn't. Neither of you gets there alone."



They rewrote the yellow sentence together, taking turns with the chalk: Every prime is odd — except 2, the only even
prime. It was longer now. It was also, finally, true.

Cato looked at it and felt the knot under his ribs quietly come undone, loosening into something that felt almost like pride.
For once, the crack he'd found hadn't ended the fun — it had opened a door, and there behind it was the strangest, most
special little number of all, waiting to be noticed. Ivy bumped his shoulder with hers and grinned, and Cato found he was

grinning back, warm all the way through, already wondering what other big yellow sentences the two of them could go
break open next.



About Spark & Anvil

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. MathCircle is one of 140+ apps in the portfolio.

More chapter books from Spark & Anvil

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:

e 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

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

e QuillSpell — spelling craft through the Word Wizard cast

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

Methodology

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).

License

© 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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