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Introduction

The AlcumusForge 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.

This is the Advanced Edition — written for readers who are ready for longer sentences, layered subtext, and the trust that
comes with not having every joke explained. The Standard Edition covers the same characters at a lighter register; pick
whichever feels right for the reader at hand.

— The editors at Spark & Anvil



Alcuin

Maya had been visiting the Library for almost two years before she understood what Alcuin was actually doing.

She had assumed, at first, that the Library held every book in the world and Alcuin had read every one of them. That was
the easy explanation, and easy explanations are what twelve-year-olds use when something feels miraculous. But Maya
was thirteen now, and the miraculous parts had started to look less like magic and more like a kind of work she had never
seen anyone do before.

What Alcuin actually had, Maya realized, was a map.

Not a paper map — she had checked. Not a computer database — Alcuin would have laughed at the suggestion. The map
was inside her head, and it was not a map of books. It was a map of problems, and the lines on the map were the
connections between them. Some problems were upstream of others. The pizza-and-four-friends problem that had
stumped Maya in fifth grade turned out to be downstream of a problem about sharing strawberries that Maya had done
without thinking in third grade. And both of them were upstream of a problem Maya was about to face about probability
that she didn't even know existed yet.

The map was the reason Alcuin could hand Maya the right book every time.



Maya knew this for certain because she had finally asked her, on a rainy afternoon when the Library was so quiet she could
hear the radiator clicking. "How do you do it? How do you always pick the right one?"

Alcuin had been arranging a small drawer of pamphlets that no one ever asked for. She did not stop arranging them. She
said, "The book | picked for you today depends on three things. What you just solved. What you almost solved. And one
thing that you don't know is connected to either of them."

"And you can remember all of that?"

"l can remember pieces. The rest | keep written down. But the written-down parts are useless without the connecting
parts, and the connecting parts only live in my head." She closed the drawer. "And here's the secret: | haven't finished
drawing the map. I'll never finish drawing the map. Every time a reader comes in with a problem I've never thought of, the
map grows."

What Maya didn't know — what Alcuin had never told anyone, in fact — was that the map had not been Alcuin's idea.

Alcuin had been thirteen herself, once, working in a different library three thousand miles away. The librarian there had
been a man named Mr. Sandford who wore brown vests and spoke softly and would lend a book to anyone who asked. He
had taken Alcuin under his wing the summer she started spending all her afternoons there to escape the chaos at home.
She remembered him sitting her down once and saying, "There's a thing | want to teach you. It's hard to explain. I'll show
you instead."



He had drawn three problems on a sheet of paper. Then he had drawn arrows between them. Then more arrows. Then
more problems. By the end of the afternoon the page had been a tangle of arrows and numbers and small notes in his
fast, looping handwriting.

"This is one corner of the map," he had said. "I've been keeping this map since | was a boy. The librarian who taught me
showed me the same trick. He learned it from his teacher. The map has always existed. It just changes shape because the
problems keep changing."

Alcuin had stared at the page, and something in her had gone very still, and she had said: "l want one."
Mr. Sandford had handed her the page.

For thirty years now, Alcuin had been growing her own version of that page in her head. She had added problems Mr.
Sandford had never seen. She had drawn connections he would have argued with. She had erased connections — most of
which he had drawn — that turned out to be wrong. And she had passed the trick on, in fragments, to a small number of
readers who showed signs of wanting one of their own.

Maya was one of those readers, although Alcuin had not told her yet.



The afternoon Maya finally asked the right question was a Thursday in early spring. She had been working on a problem
about dividing fractions for nearly an hour and had gone past frustration into a kind of focused quiet. Alcuin recognized
this quiet. It was the same quiet she had been in, thirty years ago, when Mr. Sandford had handed her the page.

Maya looked up. "Alcuin. Can you teach me how to make the map?"

Alcuin set down the pamphlets. She looked at Maya for a long moment. Then she pulled out a chair across from her, sat
down, and slid a blank sheet of paper between them.

"It's hard to explain," she said. "I'll show you instead."
She drew three problems. Then she drew arrows.

By the end of the afternoon the page was a tangle of arrows and numbers and small notes in Alcuin's fast, deliberate
handwriting. Maya took the page home with her. She did not show it to anyone. She put it in the back of her math
notebook and looked at it most nights before she fell asleep.



The next afternoon, Alcuin watched Maya walk into the Library carrying a notebook that had three new arrows in it. Arrows
Alcuin would not have drawn.

Alcuin closed her eyes for a moment. She thought of Mr. Sandford.
She thought: the map has always existed. It just changes shape because the problems keep changing.

She opened her eyes and reached behind her for a small green book with a crooked spine, the one that says When the
answer isn't a clean number, the one Maya had read on her very first visit two years ago. She slid it across the desk.

"l want you to read it again," she said. "Different week. Different brain. Same words. See what changes."
Maya opened the book.

She read for a long time.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/alcumusforge/alcuin



Hint Hertha

Hint Hertha had built her booth herself.

She had built it in three weekends, twenty-eight years before Maya was born, out of three different kinds of wood that did
not match. The roof was cedar. The walls were oak. The shutter was brass, salvaged from a coffee-house she had loved
that closed when she was twenty-three. The bell had come from a hardware store and had been replaced twice. The sign
that said Stuck? in cheerful blue paint had been painted by a friend of hers who was now dead, and Hertha had decided
long ago not to repaint it.

Maya, who was fifteen by then and visiting the Library between school and dinner most days, sat down on the small
wooden stool outside the booth one afternoon and asked Hint Hertha why she had built it.

Hertha set down her knitting. She considered.

"I built it," she said, "because when | was your age, | asked too many of the wrong people for too many of the wrong kinds
of help."

"What kind of help?"



"The kind that hands you an answer. The kind that explains the rule. The kind where someone solves the thing in front of
you and you nod and pretend you understand and then walk away unable to do the next one." Hertha picked her knitting
back up. The needles clicked quietly. "l didn't know how much | disliked that kind of help until | was older and had had
enough of it. By then | was angry. | built the booth to be the kind of help | had wanted instead."

"And the kind you wanted was — "
"The kind that hands you a smaller question."

Maya considered the booth. She had rung the bell — she counted, briefly — perhaps two hundred times by now. Each
time, Hertha had slid the brass shutter open and asked her something she did not expect. Each time, Maya had walked
away with a question she hadn't had before, and that question had usually been small enough that she could carry it back
to the table without dropping it.

"How do you know which smaller question to ask?" Maya said.

Hertha did not look up from her knitting. "I don't always. Sometimes | get it wrong. Sometimes the question | give you is
too small or too large or in the wrong direction. When that happens you come back and ring the bell again and I try a
different one."

"That's allowed?"
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"That's the whole point."

Hertha had not been born playful.

She had been born serious. She had been a serious child and a serious teenager, and somewhere in her early twenties she
had realized that her seriousness was a kind of armor, and that the armor was making it harder to teach. Serious
questions sounded like accusations. Serious questions sounded like the questions teachers had asked her when she was
nine and had embarrassed her into pretending she understood. So she had taught herself, deliberately, to ask the same
questions playfully — and the playfulness had turned out to be the difference between a question that made readers feel
stupid and a question that made readers feel curious.

It was the most important thing she had ever learned about her own work.

"Don't ever ask a smaller question with a flat voice," she had told Maya once, after Maya had spent a frustrating week
trying to help her younger brother with multiplication. "The voice is the whole sentence. The question is just the words. If
your voice says I think you're an idiot for not seeing this, then the smartest question in the world won't land. If your voice
says I think this is genuinely interesting and | bet you can find it, then almost any question will work."

Maya had practiced.

She had practiced on her brother. She had practiced on her younger cousin, who was eight. She had practiced on herself,
alone in her room, on a problem she'd been stuck on for three days. The voice mattered. Hertha had been right. The voice
was the whole sentence.

There was one conversation Maya kept coming back to.



It had happened on a particularly hot afternoon in midsummer, when Maya was fourteen and the Library's old air
conditioning had been wheezing through a fifth straight day of heat. Maya had rung the bell on a problem about
exponential growth that she had been stuck on for over an hour. She was sweaty. She was discouraged. She was, briefly,
ready to give up the whole afternoon.

Hertha had slid the shutter open. She had looked at Maya's face — the heat, the discouragement, the discouragement-
trying-to-hide — and she had closed the shutter again without saying a word.

A minute later, a small folded piece of paper had been pushed out through the gap under the shutter.
Maya had unfolded it.

It said: Today's smaller question is — are you okay? Not the math. Just you.

Maya had sat down hard on the wooden floor and cried for about three minutes.

Then she had stood up, written yes, thank you on the back of the paper, and pushed it back under the shutter. She had
walked home. She had come back the next morning. She had rung the bell. She had said, "Let's try again." Hertha had
given her a small question — about the difference between adding the same number over and over and multiplying by the
same number over and over — and the rest of the problem had unspooled in less than ten minutes.

Maya had thought about this a lot since.



What Hertha had given her on the hot afternoon, she eventually decided, was not a hint about exponential growth. It was a
hint about the architecture of asking. The first thing a hint-giver needs to know is whether the reader is asking from a place
where a hint will help. Sometimes the smaller question isn't about the problem. Sometimes the smaller question is about
the person.

Hertha had not told her this directly. Hertha would not ever tell her this directly. That was Hertha's gift — to leave you the
lesson and not the rule.

In Maya's last conversation with Hertha — not the last conversation of all, because they had many more, but the last
conversation that marked something — Maya said: "l want to do what you do. When I'm older."

Hertha had been polishing the bell. She did not stop polishing.

"You'll do it differently," she said. "That's allowed. You'll get tired of asking questions sometimes and you'll want to just give
the answer. That's allowed too. You'll mostly fail to find the right small question on the first try. That's allowed. The only
thing you need to keep is the voice. If you keep the voice — the one that says / think this is genuinely interesting and | bet you
can find it — the rest will sort itself out."

Maya nodded.

Hertha finished polishing the bell. She rang it once, very softly, to test the sound.

It rang.

Listen along + meet more of the cast at:



https://spark-and-anvil.com/cast/alcumusforge/hint-hertha



Practice Patience

gate-allow-text-pattern: "A[0-9]+/?[0-9]*$"

Practice Patience and the Year of the Waiting
Shelves

Maya was fourteen when she finally asked Practice Patience about the cactus.

She had been visiting the back room of the Library for nearly four years by then, off and on. She knew the green curtain by
feel. She knew that the cards on the shelves all said Waiting in faded ink, and that some of them had been waiting since
long before Maya was born. She knew that Practice Patience drank her tea cold on purpose, because hot tea pushed you
to finish it before you wanted to. And she knew that the cactus on the windowsill had been there the very first day she
walked through the curtain, and was the same height now as it had been then.

"How long have you had that cactus?" Maya asked.
Practice Patience did not look up from the worksheet she was filing. "Forty-two years."

"It hasn't grown."



Maya thought about that, and then she sat down across from Practice Patience on the low stool by the cactus, and she said

something she had been working her way up to saying for a long time.
"I don't think I'd be as good at math as | am if | hadn't met you."

Practice Patience set the worksheet aside. She poured Maya a cup of cold tea from a small enamel pot that had a chipped
lid. Then she sat back, and she said, "Tell me what you think | do."

Maya thought for a moment.

"l think you keep problems for me. | think you keep them in this room for as long as it takes me to grow into them. | think
when | come back, the problem is the same, but I'm different, and that's why | see something in it | couldn't see before."

Practice Patience nodded.

"And | think — " Maya hesitated. "I think you do that because you don't believe people learn things on the day they first see
them. You believe people learn things when they come back to them, weeks later, after they've forgotten the rush of
solving them."



"So practice is not about repeating something fast. Practice is about coming back to something slowly."

Practice Patience took a sip of her own tea, which was several days cold and tasted of cardamom and dust. "That's most of
it. There's one more part."

"What's the one more part?"

"That the version of you who comes back is the version that gets to keep what you learned. The version of you who solved
it the first time isn't the one who carries it forward. She did the work. But she handed it off."

Maya was very quiet for a long time.
"Where does she go?" she said finally.
Practice Patience smiled — a small, deliberate smile that Maya had seen perhaps four times in four years.

"She becomes you," she said.



Sandford had been a hurry-er, by nature. He had had to teach himself patience, problem by problem, like a man teaching
himself a language. He had built the card index because he could not trust his own memory to wait long enough.

Practice Patience had been one of Sandford's students. She had been nine when she first walked into his library, ten when
she first sat through the experience of being told that her hardest-won solution was being shelved for three weeks, and
twenty-two when she had finally understood, on a long bus ride through a country far from home, what Sandford had
been doing the whole time.

He had not been holding her problems.
He had been teaching her that learning has a tempo, and that tempo is slow.

Practice Patience had built the back room of this Library in her thirties, when she had taken over from the librarian before
her. She had not built it for any particular reader. She had built it for whoever would need it. The cactus had been a gift
from her sister on the day she signed the deed. Forty-two years ago.

It had grown, she thought. It just hadn't grown where anyone could see.

Maya did not visit the back room every day after that conversation. She did not need to.

She visited when she had a problem worth shelving, and she visited when one of her problems was ready to come back.
She visited some weeks twice, and some months not at all. Practice Patience never commented on the rhythm.



Practice Patience walked past her, polishing a brass bell.

"Don't go fast now," Practice Patience said, without slowing down. "The version of you who solved this is the version | want
to keep. Don't outrun her."

Maya did not.
She sat for a long time.

When she finally stood up, she walked through the green curtain on her own, and she put her worksheet on a Waiting shelf
with a card that said Maya — six weeks, and she went home.

Six weeks later, she came back.

The problem was waiting.

And the version of her who came back to it could see things in it the version who had solved it could not have seen.

Listen along + meet more of the cast at:
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Streak Bear

The first thing Maya understood, after about two years of visiting the Library, was that Streak Bear was not actually a bear.

He looked like a bear. He had the small embroidered vest and the round glasses and the slow, deliberate way of looking at
you that you'd expect of a bear who had been on a porch a long time. But the longer Maya knew him, the more she
understood that the bear-ness was a kind of disguise. Underneath the vest and the sandwiches and the slow afternoon
snoring was something more like a position — a quiet, immovable position about what a library should be — and Streak
Bear had taken on the shape of a bear because it was easier to defend the position from inside that shape than from
outside it.

She was thirteen when she first thought this.
She was fourteen when she asked him about it.

It was a long afternoon in late summer. The porch boards were warm under her hands. Streak Bear was eating a peach. He
had been eating it for nearly ten minutes, the way he ate everything, which was at the speed of a person who had decided
long ago that the pleasure of eating a peach was worth more than the productivity of having finished one.

"Streak," she said, "you're not really a bear, are you."
He did not stop eating.

"l am a bear in the same way the Library is a library," he said. "Which is to say: the shape and the function are the same
thing. If | were not a bear | could not do this job. The bear-ness is not a costume. It is part of how the job works."

Maya thought about that.
"Why a bear, though? You could have been... | don't know. A librarian. Like Alcuin."

"Alcuin's job is to choose. Mine is to welcome. Those are different shapes. A librarian is a person who knows things. A bear
is a person who decides to stay. You need a different kind of body for staying than you need for knowing."
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"Decides to stay where?"

"Here. On the porch. Through every season. Through every reader. Through the days you come and the days you don't.
The whole job is the staying."

He took another small careful bite of peach.

"It is harder than it looks," he added.

The thing Maya had not understood, when she was younger, was that Streak Bear had had to fight to be allowed to be a
bear.

She found this out from Alcuin, who told her on a rainy day when Maya had been asking too many of the right questions to
brush off.

There had been pressure, Alcuin said, decades ago, when Streak Bear was newly arrived and the Library was newer than it
was now. The pressure had come from the regular places — administrators, well-meaning donors, people who had read
articles about how children learned best when they were given clear targets and consistent rewards. The pressure had
said: put up a chart. Put up gold stars. Let kids see their progress. Give them a reason to come every day.

Streak Bear had said no.

He had said no quietly, the way he said most things, but he had also said no with the kind of immovable position that did
not bend. He had said: if you put up the chart, | leave the porch. If | leave the porch, you have a library with a chart and no
welcoming. You will, eventually, have a library with a chart and no readers either, because the chart is not the welcoming.
The chart is the avoidance of breaking. The avoidance of breaking is a bad engine for learning. It is the engine that
produces tired children who are afraid of missing a day. | will not be the wall that holds up that engine. | am a bear. | do
not do disappointment. | do welcome. Those are the only two things in my job description, and disappointment is not one
of them.

He had not raised his voice.
The administrators had thought about it for some weeks.

The chart had not gone up.
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That was twenty-eight years ago. Streak Bear had been on the porch every season since. The Library had readers — many
of them, including Maya — who came on the days they came, and missed on the days they missed, and trusted that the
porch would be there either way.

Alcuin had told Maya this story on the rainy day, and Maya had walked outside afterward and sat on the steps with Streak
Bear in silence for almost an hour, eating slices of an apple he had cut for her.

"You knew Alcuin would tell me eventually," she said.

"Mm."

"Was it scary? Saying no to all those people?"

Streak Bear considered the question for so long that Maya thought he might have fallen asleep.

Then he said, slowly: "It was not scary. It was something | had to decide once. After that it was just staying decided. Staying
decided is easier than people think. The hard part is the first decision. Once the decision is made, the bear's body
remembers it. The rest is just the days."

"Most people don't get to make decisions like that."

"That's true. That's why I have to keep making this one. Some bears have to be the wall for the bears who are not allowed
to be."

Maya nodded.
She did not really understand it yet.

She would understand it in pieces over the next few years.



The story was not over.

Two years after that conversation, when Maya was sixteen, her cousin Sebastian arrived at the porch having missed almost
four months at his own library. He had broken his streak. He had broken his streak because he had been sick, then
because he had been busy, then because he had been afraid of going back. The fear had grown. The fear had become the
whole story. He had not gone back to his own library, with its chart and its gold stars, in one hundred and twelve days.

He had come to Maya. He had asked if there was a different kind of library. Maya had brought him here.
They walked up the porch steps together. Streak Bear was reading.

He looked up.

"Oh, hello," he said. "Nice to see you. Come on in."

Sebastian froze.

"You don't know me," he said.

"That is correct. Come on in anyway."

"l haven't been to a library in a hundred and twelve days."

"That is okay."

"l broke my streak."
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Streak Bear took off his glasses, polished them on a corner of his vest, put them back on, and looked at Sebastian with a
kind of warmth Maya had seen turned on her a hundred times now and never gotten used to.

"There are no streaks here," he said. "Come on in."

Sebastian started to cry. Quietly. The kind of crying that comes from a place that has been carrying something too heavy
for too long.

Streak Bear waited.

After a while, Sebastian wiped his face and went inside.

Maya stood on the porch a moment longer. She looked at Streak Bear.
"You're the wall," she said.

"Mm."

"You're the wall the other walls can't be."

Streak Bear nodded once, slowly.

"That is most of the job," he said. "Welcome is the rest."

He went back to his book.

Listen along + meet more of the cast at:






Stretch Sage

gate-allow-text-pattern: 'A[0-9]+(/[0-9]+)?$'

Stretch Sage and the Argument He Has Had With
Himself for Thirty Years

Stretch Sage had been losing the same argument with himself since he was twenty-six.

The argument went like this: a reader walks in with a problem. The reader solves the problem. The reader, justifiably, feels
good about it. Stretch's job is to point at the next corner — the variant of the problem the reader hasn't yet considered, the
case where one number changes, the shape that lurks just behind the shape they finished. The next corner is where the
real learning lives. Pointing at the next corner is the whole point of his job.

So why, the argument went, did pointing at the next corner so often feel like taking something away?

He had been working in the low-ceilinged alcove for thirty-one years now. He had pointed at the next corner approximately
ten thousand times. And ten thousand times, he had watched some part of a reader's small bright sparkle of completion
dim, briefly, before — most of the time, on most of the days — the reader's curiosity had filled the space the sparkle had
left.

Most of the time. Most of the days.

But not always. There were readers who never wanted to come back to him. There were readers who, after one too many
what would happen ifs, learned to avoid the alcove. There were readers who came to associate Stretch with a kind of
dispiriting refusal of victory.

These readers were the ones he thought about at night.



He could not pretend they did not exist. He could not pretend his pedagogy had been correct in every instance. He had
stretched too soon for some readers. He had stretched too far for others. He had once, when he was thirty-one and

arrogant, stretched a problem so far for an eleven-year-old that she had cried, and he had not understood, at first, what he
had done, and when he had understood he had walked outside and sat on the back step for an hour and thought about
whether to keep doing his job.

Maya was thirteen when she found out about the eleven-year-old who had cried.

She did not find out from Stretch. She found out from Practice Patience, on an afternoon when Maya had been working
through the back room and had asked an offhand question about why Patience and Stretch argued so much.

"He stretched a girl once who wasn't ready," Patience had said, slowly, polishing a brass candlestick. "She was eleven. The
problem was beyond her. She cried. She didn't come back for almost a year. Stretch has never quite forgiven himself."

Maya was quiet.
"Why did he do it?"

"Because he was younger. Because she had done a beautiful piece of work and he wanted to show her how much more
was in it. Because his judgment about when was less sharp then than it is now. Because we all make mistakes in the timing
of our gifts." Patience set the candlestick down. "He learned. He hasn't made the same mistake since. But the learning cost
him something he hasn't gotten back."

That afternoon, Maya walked through the low alcove and ducked under the ceiling and sat down across from Stretch Sage.
He was sketching a diagram of a curve she did not recognize.

"Stretch," she said, "thank you."
He looked up. He waited.

"Thank you for being careful with me," Maya said. "Patience told me about — about — "



"I'm sorry that happened."

"Soam I."
"l think you've been careful with me. | wanted you to know | notice."
Stretch looked at his sketch for a long moment. Then he put his pencil down.

"It's a hard thing to do well," he said. "The work | do. You can do it carelessly and produce readers who give up. You can do
it tentatively and produce readers who never stretch. You have to find the seam between the two, and the seam is
different for every reader, and the only way to find the seam is to make a thousand small mistakes and remember each of
them."

He paused.

"What | owe you," he said, "is the memory of every mistake | made before you got here. That's what care is, in this work. It's
the carried memory of who has been hurt before. It's the reason I'm careful with you specifically."

Maya did not know what to say.
She nodded.

Stretch picked up his pencil and went back to his sketch.

In Maya's fifteenth year, on a cold afternoon in late autumn, Maya brought Stretch a problem about quadratics that she
had solved cleanly and elegantly and with the kind of small bright sparkle she had not been chasing for years now.



"This is good," he said. "What would happen if — "

Maya was already grinning.

"Already thought about it," she said. "What if the quadratic had a fractional coefficient. What if there were three quadratics
being added together. What if one of them was negative. What if the question wasn't asking for a root, but for the
difference between two roots. What if | told you the whole thing was actually a parabola in disguise."

Stretch raised his eyebrows.

"You've been talking to me too long," he said.

"Yes."

"That's exactly what | would have said."

"l know."

"So what would happen if one of them was negative?"
Maya laughed.

"I haven't tried it yet," she said. "l came here so you could watch me try."



She tried.

She did not get the right answer on the first try. She did not get it on the second. She got it on the third, and the answer
surprised her, and the surprise was the whole reward.

Stretch did not look up to watch her solve it. He had decided, decades ago, that watching too closely was its own kind of
harm. He let her work alone. He listened to the sound of her pencil. He sketched.

When she finally said, "Got it," he looked up.

"What did the stretched version cost you?" he said.

"Almost an hour."

"What did you learn?"

"That negative coefficients change everything in a way | hadn't expected."

"What's the next corner?"

"l don't want to talk about the next corner right now. Right now | want to feel like | just did something good."

Stretch Sage smiled.
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Hint Hertha and Stretch Sage

The fraction problem glared up at Maya from the page, a small, unassuming puzzle that had somehow managed to anchor
her to her chair for the last twenty minutes. It wasn't, by Library standards, an especially monstrous calculation, but it felt
like one. The worksheet read:

A baker has a recipe that calls for 3/4 cup of flour. She wants to make 2/3 of a batch. How much flour does she use?

Maya stared at the numbers, her mind a tangled knot. She tried adding the fractions, but the result felt instinctively wrong,
too large for a recipe that was supposed to be smaller than the original. Subtracting them felt even worse, leaving her with a
void where understanding should have been. A faint memory stirred, suggesting multiplication, but the idea of multiplying
two fractions less than one and getting an answer smaller than either of them seemed like a mathematical cheat code,
something possibly illegal in the strict laws of arithmetic. She had been chewing on the end of her pencil for so long that
the eraser now bore distinct, jagged teeth marks.

Finally, with a sigh that felt too heavy for her chest, she pushed back from the table. She walked across the worn carpet to
the wooden booth nestled between the bustling children's section and the quiet hum of the back room. Reaching out, she
gave the small brass bell a decisive ring.

Ding.

The brass shutter above the counter slid open with a soft clatter. Hint Hertha peered out over the top of her round glasses,
her expression calm and curious. Three knitting needles were balanced precariously on her wrist, a small ball of bright
yellow yarn resting in her lap like a slumbering pet.

"Tell me what the problem is asking," Hertha said, her voice a gentle invitation.

Maya read the question aloud, enunciating each word carefully, then repeated it for good measure. Hertha nodded slowly,
a thoughtful rhythm to her movements. She set her knitting aside, her full attention now on Maya.

"What does it truly mean," Hertha asked, her gaze steady, "to take two-thirds of a batch?"

Maya frowned, the question feeling both simple and profound. "It means... you make less than a whole batch. You make a
smaller batch, | guess."



"Precisely. And how much smaller?"
"Two-thirds of the original size."

"So, if a whole batch needed three cups of flour, how much would two-thirds of a batch require?" Hertha's voice was soft,
guiding.

Maya paused, picturing the scenario in her mind. "Two cups," she said, the answer arriving with a small spark of clarity.
"Why two?"
"Because two-thirds of three is two. It just is."

Hertha's smile widened, a warm, encouraging gesture. "Excellent. Now, the recipe doesn't call for three cups, does it? It
calls for three-quarters of a cup. So, tell me, what does two-thirds of three-quarters mean?"

Maya stared at the worksheet, the numbers blurring for a moment, then sharpening into focus.

"Oh," she whispered, the realization blossoming in her mind.

She walked back to her table, a new lightness in her step. She picked up her pencil and wrote slowly, carefully, on the page:
I need 2/3 of 3/4 of a cup.

She turned the phrase over in her head, examining it from every angle. Two-thirds of three-quarters. It wasn't an addition
problem. It wasn't a subtraction problem. It was a taking-part-of-a-part problem, a concept that suddenly felt distinct and
manageable.

She had encountered these before, though usually with whole numbers. Two-thirds of fifteen. To solve that, you would
divide fifteen by three, then multiply the result by two. Fifteen divided by three is five. Five times two is ten. So, two-thirds of
fifteen was ten. The method was clear.

The same method, she reasoned, must apply to fractions.
Three-quarters divided by three is one-quarter. One-quarter times two is two-quarters. And two-quarters, simplified, is one-half.

The baker uses half a cup of flour.



Maya checked her work, a meticulous habit she'd learned at the Library. Half a cup is two-thirds of three-quarters of a cup. To
visualize it, she quickly sketched a glass, marking off three-quarters of its height. Then, she mentally divided that section
into three equal parts and shaded two of them. Yes. The shaded section landed exactly at the halfway mark.

A quiet laugh escaped her, a sound of pure relief. She wrote 7/2 cup in the answer box, then set her pencil down.

The pencil felt much lighter now, as if the weight of the unsolved problem had finally lifted from its wooden shaft.

Maya was gathering her books and papers, preparing to leave, when she heard a low rumble of a voice behind her.

"What's that on the worksheet?"

She turned around. Stretch Sage stood in the aisle, his sketchbook tucked casually under one arm. He must have emerged
from his alcove, observing her progress in his usual quiet way.

"It's a fraction problem," Maya explained, a hint of pride in her voice. "l figured it out."
"May | see?" His tone was curious, inviting.
She handed him the worksheet.

Stretch read the problem, then Maya's neat calculations. He nodded slowly, a thoughtful expression on his face, before
turning his characteristic crooked smile on her.

"This is good," he said, his eyes crinkling at the corners. "Hertha helped you see it as taking a part of a part. That's the true
meaning, the deep understanding. Most kids just memorize 'multiply across the top, multiply across the bottom.' You
actually saw it."

"Thank you," Maya replied, pleased by his genuine praise.



"What would happen," Stretch continued, tapping the page with a long finger, "if the baker wanted to make seven-eighths of
a batch instead of two-thirds?"

Maya considered the new numbers.
"Then I'd need seven-eighths of three-quarters," she stated, the process already clear in her mind.
"And how would you calculate that?"

"Three-quarters divided by eight is three-thirty-seconds. Times seven is twenty-one thirty-seconds. 1'd use twenty-one thirty-
seconds of a cup."

"Twenty-one thirty-seconds is a pretty small amount," Stretch observed, raising an eyebrow. "Does that sound
reasonable?"

"It's less than a cup, which makes sense," Maya reasoned. "The original recipe called for three-quarters of a cup. Seven-
eighths is almost a whole batch, so the flour should be almost three-quarters of a cup. Twenty-one thirty-seconds is..." She
quickly performed a mental conversion. "Twenty-four thirty-seconds is three-quarters. So twenty-one is three less than
twenty-four. That's three thirty-seconds less than three-quarters. That's a little less than a teaspoon less than three-
quarters. Yes, that sounds right."

"That sounds right to me too," Stretch agreed, nodding his approval.
He then flipped the worksheet over, revealing a blank side.

"Now, what would happen," he asked, his voice taking on a slightly playful tone, "if the recipe called for 2/3 cup of flour
instead of three-quarters, and the baker wanted 3/4 of a batch instead of two-thirds?"

Maya squinted at the imaginary problem. "That's... the same numbers. Just swapped around."
"Is it the same answer?"

She paused, the question hanging in the air. Three-quarters of two-thirds. Two-thirds of three-quarters. She had just solved
the second one. Now she needed to try the first.

Two-thirds divided by four is two-twelfths. Times three is six-twelfths. Which simplifies to one-half.

The same answer.

Half a cup.

Maya's eyes widened in surprise.

"It's the same?" she breathed, incredulous.

"It's the same," Stretch confirmed.

"But that doesn't make sense," Maya protested. "The recipe is different. The batch size is different."
"And yet," Stretch said, a subtle smile playing on his lips.

Maya stared at her worksheet, a new, larger puzzle forming in her mind.



"The order doesn't matter," she said slowly, testing the words. "Two-thirds of three-quarters is the same as three-quarters of
two-thirds. The amount of flour needed is identical."

"Why might that be?" Stretch prompted, his voice encouraging her to dig deeper.
Maya thought hard, the answer hovering somewhere just out of reach, a half-formed idea struggling to surface.

"Because... we're taking the same total amount of stuff each time? Two-thirds and three-quarters multiplied together is the
same as three-quarters and two-thirds multiplied together. Multiplication doesn't care about order. Two times three is the
same as three times two. So when we multiply fractions to get a part of a part, it doesn't matter which is the part and which
is the whole."

"That's a deep observation," Stretch said, his voice filled with genuine admiration. "That's actually a fundamental property of
multiplication. Mathematicians call it commutativity. It holds true for whole numbers. It holds true for fractions. It holds
for almost every kind of number you'll ever encounter. Multiplication doesn't care about order. Addition doesn't either. But
subtraction does. And division does. You can learn a great deal about a mathematical operation by simply asking whether it
cares about the order of its numbers."

Maya looked at the worksheet again. The original problem, which had seemed so daunting just an hour ago, now felt very,
very small. It had expanded, growing into something much wider and more profound.

She had started the afternoon stuck on one specific fraction-baking problem.

She had ended it with a discovery about a fundamental property of multiplication.



She was packing her bag for real this time, her mind still buzzing. Hertha had emerged from her booth, stretching her legs
with a quiet groan. Stretch still leaned against the table, observing.

"You two ganged up on me," Maya said, a playful accusation in her voice.

"We didn't gang up," Hertha corrected, a twinkle in her eye. "I showed up first. Sage showed up second. He always does
that."

"I show up after the problem has been defeated," Stretch clarified, his tone dry. "l cannot defeat problems. | can only widen
them. Hertha defeats them by making them smaller. Then | take what is left and make it bigger again. In a different
direction."

"It's the same problem," Hertha insisted gently.

"It is the same problem," Stretch agreed.

"It's just gone smaller and then wider," Hertha finished, summarizing their method.
"You make it sound easy," Maya said, still marveling at the transformation.

"I make it sound like a discipline," Hertha corrected, her voice firm but kind. "Which is precisely what it is. The problem on
your page took twenty minutes to defeat. The lesson, the true understanding, took one afternoon. That lesson is going to
last you a year, and likely much longer. That is the trade."

Stretch nodded slowly, his gaze distant, as if seeing the vast landscape of mathematics.
"Smaller, then wider," he murmured. "That's the whole job."
"That's the whole job," Hertha agreed, a quiet certainty in her voice.

Maya walked home along the winding path through the Library gardens. She did not stop thinking about three-quarters
and two-thirds the entire way. She did not stop thinking about commutativity either, even though she did not yet fully trust
the word. She had never met a math word she trusted on first acquaintance, but the concept itself felt solid.

But she had decided one thing with absolute certainty.

She would ring Hertha's bell again tomorrow.



And then, she would go find Stretch in his alcove.

She would do it in that specific order.

Listen along + meet more of the cast at:

https://spark-and-anvil.com/cast/alcumusforge/hertha-and-sage



About Spark & Anvil

AlcumusForge is one of 140 educational iOS apps from Spark & Anvil — a 501(c)(3) public charity making free, ad-free,
tracking-free learning apps for ages 9-14.

Every app uses distributed-narrative methodology: named recurring characters embody curricular concepts. The cast you
just met appears in the matching app, in mentor scaffolding, in puzzle solutions, in celebration moments. Reading the
chapters first means meeting old friends when you open the app.

Visit spark-and-anvil.com to download apps, browse the full portfolio, or donate to support the work.
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