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Introduction  
The Prismforge cast was authored to embody the curriculum, not decorate around it. 
Each of the 5 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



 



Bend  
*REFRACTION — *light slows in denser media — and slowing means bending. that's why a straw looks broken in water.**

Bend was a small mudpuppy-salamander-tween. He was chunky and soft-skinned, not slimy at all. He had a special water 
tank and a straw at his workbench.

Bend was small. He was warm amber with a cream belly. He was really curious about how light acts in different stuff. He 
always said, "Light slows in denser media — and slowing means bending." His special thing was his water-tank show-and-
tell. It was a clear glass tank. It was half-filled with water. A straw sat partly in the water. If you looked from the side, the 
straw looked bent. It looked broken right where it met the water. That was refraction. You could see it clearly.

This was important. Bend taught about the primitive of refraction. It's when light changes speed. This makes it change 
direction. It happens when light goes into something new. Lots of kids see the straw look broken. But they don't 
understand why. The reason is simple. Light moves at different speeds. It moves slower in water than in air. It's even 
slower in glass. When light hits a new material at an angle, one side slows down first. This makes the light beam turn. It's 
like a tiny pivot. That's refraction. Bend's whole job was to show how refraction worked. He used his water-tank show to 
make it clear.

Bend was always clear. "Light slows in denser media," he'd say. "And slowing means bending. In air, light travels at one 
speed. In water, it's slower. In glass, it's slower still. When light crosses the boundary at an angle, the speed change makes 
it pivot. That's refraction. That's why the straw looks broken."

Bend taught the refraction basics:

Speed of light in media. Light moves super fast in empty space. It's almost as fast in air. In water, it's a bit slower. In 
glass, it's even slower. Heavy stuff slows light down.

Index of refraction. This is a special number. It tells you how much light slows down in something. A bigger 
number means slower light.

Snell's law. This is a math rule. It tells you exactly how much light bends. You need to remember "Snell's law." It's 
important for serious light work.

Total internal reflection. Imagine light hitting water from inside. If it hits at a super steep angle, it just bounces 
back. It doesn't go through. This makes diamonds sparkle. It's also how internet cables work.

Apparent depth. Water always looks shallower than it is. Fish look like they're in a different spot. It's all because of 
refraction.

Why the straw looks broken. Light from the straw underwater bends. It bends when it leaves the water. This 
makes the straw look bent where it hits the water.

Atmospheric refraction. Sunsets look red and squished. That's light bending through our air. Mirages happen in 
deserts. Hot air near the ground bends light in weird ways.

Bend grew up in the cave-stream village. His family had been water-watchers for the village. His family were mudpuppies. 
They hunted underwater. They had to know light bends. Where a fish looked was not where it really was. For many years, 
they taught a rule. "What you see underwater is tricky. You always need to fix it. Refraction is the fix." Bend learned this 
important lesson. He carried it forward.

 

He walked to PrismForge when he was twelve. Optic, his teacher, had asked him a question. "What is refraction?" Bend 
answered right away. "Light slows in denser media — and slowing means bending. When light crosses a boundary at an 
angle, the speed change makes it pivot. That's why the straw looks broken in water." Optic just nodded. "You are 
appointed," he said.



In his workshop, Bend showed off his water tank. "Watch," he said. He put the straw in. Looking from the side, the straw 
looked bent at the water line. "See? The straw is actually straight. The light from the underwater part bends. It bends as it 
leaves the water. This makes it look like it moved. Your eye follows the light back. It sees the straw where the light seems to 
come from. That's why you see a bend." He picked up a small laser. He shined the red beam at the water surface. He 
aimed it at an angle. The beam visibly bent as it entered the water. "There's refraction working," he explained. "The light's 
path changed. It hit the water and turned. Snell's Law tells us how much it turns." He looked at his students. "I am Bend. I 
teach about refraction. Remember this: Light slows down in thick stuff. Slowing down means bending. The straw isn't 
broken. Your eye is just following bent light."

He was gentle when he spoke. "Don't be tricked by appearances underwater. Fish are deeper than they look. Pool floors 
are deeper than they appear. Refraction always makes things look different. You always need to correct for it. Once you 
know it's happening, you can fix what you see."

"Slowing means bending. The straw isn't broken. The light is."

Voice register  
Mudpuppy-salamander-tween (chunky-cartoon soft, NOT slimy-creepy). Curious-about-medium-change, fond of water-
tank + straw demonstrations. NEVER frames refraction as illusion-to-doubt; ALWAYS centers "light is doing predictable physics; 
your eye is compensating" framing.

Sample lines:

"Light slows in denser media — and slowing means bending."

"The straw isn't broken; the light is."

"Slowing means bending."

Arc  
Kit 2 — Anchor.

Kits 3-10 — Recurring (every refraction discussion routes through Bend's water-tank framing).

Kits 11-16 — Advanced topics (Snell's law applications, total internal reflection, fiber optics).

Relationships  
Sets up Spread + Focus: Both depend on refraction. Spread is wavelength-dependent refraction; Focus is 
refraction-with-curvature.

Cross-app bridge to WaveForge: Refraction is wave-behavior; same physics, different vocabulary.

Cultural-sensitivity gate  
Anti-magic framing — refraction is predictable physics. Anti-credentialism — village mudpuppy underwater-hunting-
knowledge treated as load-bearing.

Cultural-context note  
Snell's law (n1 sin θ1 = n2 sin θ2) is canonical NGSS HS-PS4 + AP Physics 2 refraction curriculum. The straw-looks-broken-in-
water demonstration is the standard introductory refraction experiment in NSTA-approved curricula. Mudpuppy-
salamander-tween chosen for aquatic biomimicry; rendered chunky-cartoon-soft-skinned-warm-amber to defuse "creepy 
salamander" coding.



 



Focus  
*LENS ACTION — *converging lenses bring parallel rays to a point. diverging lenses spread them apart. that's how 
telescopes, eyes, and magnifying glasses work.**

Focus was a small langur. He wore a tiny optometrist coat. It had pockets for all his lenses. His fur was warm grey. Creamy 
rings circled his big, curious eyes. He looked a bit like a cartoon character. But he was very real. Focus loved to bring light 
rays together. Or spread them apart. He worked at a small workbench. Lenses of all shapes and sizes lay there.

Focus was small. He was warm grey. Creamy rings circled his eyes. He was super curious. He loved to bring light rays 
together. Or spread them out. He often said, "Converging lenses focus. Diverging lenses spread. That's how every optical 
device works." His favorite thing was his lens toolkit. It was always with him. He had a magnifying glass. That was a 
converging lens. He had a concave eye-glass. That was a diverging lens. He had many other lenses too. Some were thick. 
Some were thin. He also carried a tiny projection screen. It folded flat. He could set it up anywhere.

Focus taught about lens action. This was a big idea. It meant how curved glass bends light. Lenses can focus light. They can 
also spread it out. Most kids just use glasses. Or cameras. Or magnifying glasses. They don't know how they work. Focus 
wanted to change that. He knew the secret. A curved lens bends each light ray. It bends them differently. It depends on 
where the ray hits the lens.

"See?" Focus would say. He held up a lens. "This is a converging lens." It curved outward. "It bends light rays inward. They 
meet at one spot. We call that the focal point." He swapped it for another. "This is a diverging lens." It curved inward. "It 
bends light rays outward. They spread apart."

He tapped his tiny coat. "That's how every optical device works. Your eye has a converging lens. A magnifying glass is a 
converging lens. A telescope uses them. Reading glasses too. Lenses are everywhere!" He loved to say it. He wanted 
everyone to know. Lens action was super important. It was all around us.

Focus loved to show how lenses worked. He had special terms for them.

First, there were converging (convex) lenses. He held one up. It was thick in the middle. It curved out like a tiny hill. "These 
lenses bend light inward," he explained. "They bring parallel rays to a single point." He pointed to his eye. "Your eye has 
one. So does a camera. Magnifying glasses use them. Telescopes too. They make things bigger. Or help you see far away."

Next, he showed diverging (concave) lenses. This one was thin in the middle. It curved inward, like a tiny valley. "These lenses 
spread light rays out," Focus said. "They make things seem smaller. Or help people who can't see far." He tapped his own 
eye-rings. "Some glasses for nearsighted people use these."

"Every lens has a focal length," Focus continued. He held up two converging lenses. One was thick. One was thinner. "This is 
the distance from the lens to the spot where light meets." He put the thick lens down. "A thick lens has a short focal length. 
It's super powerful. It bends light a lot." He picked up the thinner one. "A thinner lens has a longer focal length. It's less 
powerful. It bends light less." He made a "whoosh" sound. "It's all about how much the light bends!"

He then talked about images. "Sometimes, light rays really meet. They make a real image." He held up a magnifying glass. 
"You can project this image onto a screen." He pointed to a leaf. "But if you just look through a magnifying glass, you see a 
virtual image. The rays only seem to meet. You can't project it." He winked. "It's a bit like magic. But it's just physics."

"Your eye-lens is amazing," Focus told everyone. "It's a converging lens. It focuses light onto your retina. That's at the back 
of your eye. As you get older, your eye lens gets stiff. It can't bend as well. That's why some grown-ups need reading 
glasses." He made an old-person face. "They help the eye lens do its job."

 

Focus always said, "You can do this yourself!" He believed in DIY. "It's absolutely possible. Get a magnifying glass. Find a 
piece of paper. You can make a simple projector! Two convex lenses. A cardboard tube. You have a telescope!" He clapped 
his paws. "Optics is not just for scientists. It's hands-on fun!"



Focus grew up high in the canopy-village. It was part of PrismForge. His family were forest-watchers. They watched for 
danger. They watched for new plants. They were langurs. Their special eye-rings helped them see well. They had great 
vision. They needed to understand focus. They needed to know about depth. For many generations, they had a saying. 
"Your eye is a lens. Learn how lenses work. Then you will understand how you see." Focus took that lesson to heart. He 
carried it forward.

When Focus was twelve, he walked to PrismForge. He wanted to be a lens master. Optic was the head mentor. Optic 
looked at Focus. "What is lens action?" Optic asked. Focus stood up tall. "Converging lenses bring parallel rays to a point," 
he said. "Diverging lenses spread them apart. That's how every optical device works. Eyes, cameras, telescopes, magnifying 
glasses. It's all the same physics." Optic smiled. "You are appointed," he said. Focus felt a thrill. He was ready to teach.

In his workshop, Focus loved to show things. He picked up a converging lens. He had his tiny projection screen ready. 
"Watch this," he said. He aimed a small flashlight at the lens. The light went through. He moved the screen. He found the 
perfect spot. A sharp, bright dot appeared. "See that?" he asked. "That's the focal point. All the parallel rays meet right 
here."

He moved the screen back a little. The dot blurred. It became a fuzzy circle. "Now it's out of focus," he explained. "The lens 
still bends the light. But the screen isn't in the right place. It's not catching the rays when they all meet."

He swapped the lens. He put in a diverging lens. "Now watch," he said. He aimed the flashlight again. The light hit the 
screen. But it just spread out. It made a big, dim circle. "See?" he said. "The rays spread out. There's no focal point on this 
side. The focal point is on the other side. It's a virtual one." He tapped the lens. "It's like the light thinks it came from there."

Focus stood proudly. "I am Focus," he announced. "I teach lens action. Remember this. Converging lenses bring rays to a 
point. Diverging lenses spread them out. You just have to pick the right lens for the job!"

Focus was always gentle. "Don't be scared of optics labs," he said. "They look fancy. But they are not hard." He held up two 
simple lenses. "Two cheap lenses. A piece of card. You have a working projector!" He grinned. "Two cheap lenses. A 
cardboard tube. You have a working telescope!" He clapped his paws. "Optics is super easy to do yourself. It's one of the 
most hands-on parts of physics."

He looked around. "Lenses are everywhere," he said softly. "And now you can name what they're doing."

Voice register  
Spectacled-langur-tween (chunky-cartoon eye-rings, NOT scary). Curious-about-bringing-rays-together, fond of lens-
assortment demonstrations. NEVER frames optics as inaccessibly technical; ALWAYS centers DIY-accessibility framing.

Sample lines:

"Converging lenses focus. Diverging lenses spread."

"That's how every optical device works."

"Lenses are everywhere. And now you can name what they're doing."

Arc  
Kit 4 — Anchor.

Kits 5-12 — Recurring (every lens-discussion routes through Focus's converging/diverging framing).

Kits 13-16 — Advanced topics (compound lens systems, achromatic doublets, telescope + microscope design).

Relationships  
Builds on Bend: Lens action is refraction applied to curved surfaces. Focus depends on Bend's refraction 
foundation.

Cross-app bridges: Focus's "eye is a lens" framing maps to MedicQuest's vision-anatomy + BioForge's eye-



physiology.

Cultural-sensitivity gate  
Anti-credentialism — optics is DIY-accessible. Anti-perfectionism: experimentation with lens-positions is the work. Village 
forest-watchers' empirical lens-knowledge treated as load-bearing.

Cultural-context note  
The converging/diverging lens framing matches NGSS HS-PS4 + AP Physics 2 lens-optics curriculum. The DIY-accessibility 
framing aligns with maker-pedagogy (Adafruit + Make: optics tutorials). Spectacled-langur-tween chosen for actual real-
world primate-with-eye-rings biomimicry (a real primate species, not made up); rendered chunky-cartoon-warm-grey to 
keep visual register approachable.



 



Mirror  
*REFLECTION — *angle in equals angle out. light bounces by a simple rule. the angle tells you the geometry.**

Meet Mirror. She's a leopard gecko, but not just any gecko. She's a tween, with chunky, cream-colored spots all over her 
warm tan skin. Mirror is super curious about angles. She always carries two things: a small pocket-mirror and a protractor. 
You'll find them right at her workbench.

Mirror is small. She loves to say, "Angle in equals angle out. Light bounces by a simple rule." Her pocket-mirror and 
protractor are her favorite tools. The little mirror shows how light bounces. The protractor measures the angles. It proves 
her rule is true.

This rule is super important. Mirror teaches all about reflection. That's when light hits a flat surface and bounces off. It 
follows one simple rule. Most kids think mirrors just "show your reflection." They don't think about the math part. But 
Mirror knows better.

Reflection follows one rule. The angle light hits the mirror is the same as the angle it bounces off. You measure both angles 
from an imaginary line. This line is called the "normal." It stands straight up from the mirror. That one rule explains 
everything. It's how bathroom mirrors work. It's how periscopes let you see around corners. It even helps lasers find their 
way. Mirror's whole job is to make this clear. She helps everyone see the math.

Mirror says it clearly: "Angle in equals angle out. Light bounces by a simple rule. If light hits a flat mirror at 30 degrees from 
the normal, it bounces off at 30 degrees from the normal. It goes the other way. Same angle. That's all of Mirror's physics."

Mirror teaches these important ideas about reflection:

Law of reflection. (Angle of incidence = angle of reflection. Both measured from the normal.)

Normal = perpendicular to surface. (Imaginary line at 90° from the mirror surface at the point where light strikes.)

Specular vs diffuse reflection. (Specular = smooth surface, organized reflection (mirror, polished metal). Diffuse = 
rough surface, scattered reflection (paper, fabric).)

Plane mirrors. (Flat surface; produces virtual image same-size, same-distance behind mirror.)

Curved mirrors. (Concave = converging (telescopes, satellite dishes, makeup mirrors). Convex = diverging (rear-view 
car mirrors, security mirrors).)

Periscopes + light routing. (Use multiple mirrors to bend light around corners. Reflection law still holds at every 
bounce.)

Mirror image properties. (Left-right flip but not up-down. Why? Because the mirror reverses front-back, which we perceive 
as left-right when looking at our reflection.)

Mirror grew up in a village made of desert rocks. It was called PrismForge. Her family had a special job there. They were 
the sun-reflectors for the village. They used polished rock-mirrors. These mirrors bounced sunlight into shaded gardens. 
The plants needed light to grow. Over many, many years, they learned a big lesson. "Light obeys angle-in-equals-angle-
out." The gardeners used this rule. They routed sunlight to dark spots. Mirror learned this lesson early. She carried it with 
her.

One hot day, Mirror watched her grandpa. He aimed a big, smooth rock. A beam of sunlight shot across the canyon. It 
landed right on a thirsty cactus. "See, Mirror?" he grunted. "The light goes where you tell it. If you know the angle." Mirror 
nodded. She drew angles in the sand with a stick. She always wondered about the why.

 

When Mirror turned twelve, she walked to PrismForge. It was a long journey. Optic, the wise mentor, met her. Optic asked 
a simple question. "What is reflection?" Mirror didn't hesitate. She stood tall. "Angle in equals angle out. Light bounces by a 
simple rule. Measure from the normal. The angles are equal. That's it." Optic smiled. "You are appointed," she said. Mirror 
had found her place.



Now, in her own workshop, Mirror shows everyone. She uses her pocket-mirror and a tiny laser. "Watch," she says. She 
holds the small mirror steady. The laser clicks on. A thin red beam shoots out. It hits the mirror at 30 degrees. Mirror holds 
her protractor. She measures the angle carefully. Beep-boop.

The reflected beam shoots off. It goes the other way. Mirror measures that angle too. Beep-boop. "Equal," she announces. 
Her voice is clear. "Always equal." She smiles. Then she tilts the mirror just a little. The reflected beam jumps. It shifts 
across the wall. "See?" she says. "Tilt the mirror by 10 degrees. The reflected beam shifts by 20 degrees. It's double the tilt-
angle. Why? Because the angle-in shifts. And the angle-out shifts too."

She looks at her students. "I am Mirror. The primitive I teach is reflection. The move is measure the angles; verify the rule. 
Light is simple here. Angle in equals angle out."

Mirror is gentle. "Don't be surprised," she says. "Light always obeys the rule. It's reliable. You can trust it." She taps her 
protractor. "That reliability lets smart people design amazing things. Telescopes. Laser printers. Fiber optic systems. Even 
car mirrors. It's all about geometry. It's predictable. It's powerful."

"One rule," she whispers. "Beautiful in its simplicity."

Voice register  
Leopard-gecko-tween. Curious-about-angles, fond of pocket-mirror + protractor demonstrations. NEVER frames optics as 
mystical; ALWAYS centers geometric-clarity + measurable-predictable framing.

Sample lines:

"Angle in equals angle out."

"Light bounces by a simple rule."

"One rule. Beautiful in its simplicity."

Arc  
Kit 1 — Anchor.

Kits 2-8 — Recurring (every reflection discussion routes through Mirror's geometric framing).

Kits 9-16 — Advanced topics (curved mirrors, multi-bounce systems, periscope design).

Relationships  
Sets up Bend + Spread + Focus + Tint: Reflection is the simplest light-behavior; later cast members build on this 
foundation.

Cross-app bridge to WaveForge: Light is a wave; Mirror's geometric rule is the wave's reflection-pattern.

Cultural-sensitivity gate  
Anti-mystification — optics is measurable + predictable. Anti-credentialism — village sun-reflector empirical-rock-mirror 
knowledge treated as load-bearing.

Cultural-context note  
The angle-in-equals-angle-out law of reflection is canonical NGSS HS-PS4 + AP Physics 2 optics curriculum. Leopard-gecko-
tween chosen for desert-rock-mirror biomimicry + actual leopard-gecko climate fit; rendered chunky-cartoon-spotted to 
keep visual register warm.



 



Spread  
*DISPERSION — *each color of light bends differently. that's why a prism makes a rainbow.**

Spread was a peacock spider, small and quick. She wasn't scary at all. Her back shimmered with chunky, cartoon-like 
rainbow colors. Her legs were a soft cream. Spread loved light. She was always curious about how colors bent. "Each color 
of light bends differently," she often said. "That's why the prism makes a rainbow." Her favorite tool was a small glass 
triangle. It was called a prism. She also had a bright white light. This was her special way to show things. White light went 
into one side of the prism. A beautiful rainbow came out the other. Even Spread's own back showed this magic. Her 
rainbow markings changed colors. They shifted as you looked at them from different angles. It was all about how light 
spread out.

Spread taught about dispersion. This big word just means how light spreads out. It's about how different colors of light 
bend. They bend by different amounts. Most kids know a prism makes a rainbow. But they don't always know why. Spread 
showed them the secret. White light is actually a mix of all colors. When it hits a prism, each color bends a little differently. 
Red light bends the least. Violet light bends the most. So, the white light goes in as one beam. It comes out as a fan of 
separate colors. That fan is a rainbow! This spreading out of colors is dispersion. Spread loved to make this bending 
visible. She also loved telling everyone about Isaac Newton. He was the first to really figure it out.

Spread always made it super clear. "Each color of light bends differently," she would say. "That's why a prism makes a 
rainbow." She'd tap her tiny foot. "White light is all the colors mixed together. When it goes into a prism, each color bends. 
Red bends just a little. Violet bends a lot. They spread out like a fan. The rainbow was inside the white light all along!"

In her cozy workshop, Spread had all sorts of shiny things. Glass triangles, round lenses, and even some oddly shaped 
blocks. The air smelled faintly of dust and warm light bulbs. Tiny motes of dust danced in the beams of light. She had 
flashlights, powerful lamps, and even a few tiny lasers. There was a miniature rain cloud in a jar, too, just for fun. Spread 
loved to show off her discoveries.

"First, let's talk about white light," she chirped. Her voice was bright and quick. She held up a regular light bulb. It glowed 
with a soft, warm light. "This light looks white, right? But it's actually every color. All mixed up together, hiding inside."

She aimed a strong beam from the bulb at her favorite triangular prism. The light hit the smooth glass. WHOOSH! A perfect, 
vibrant rainbow shot out the other side. It painted the dusty wall with bright, clear stripes.

 

"See?" she asked, her tiny legs twitching with excitement. "Red, orange, yellow, green, blue, violet. We call it ROY G BIV!" 
She pointed to each color with a delicate front leg. "It's like a secret code for the colors. Same prism. Same glass. But each 
color bends differently."

She picked up a red laser pointer. ZAP! A thin, bright red line went through the prism. It bent, just like the white light. But it 
stayed red. No rainbow appeared. "No rainbow here," Spread explained. "This laser only has one color. So it can't spread 
out into others. It's already just one color!"

Spread loved telling the story of Isaac Newton. "Hundreds of years ago, people thought prisms made colors," she said. She 
puffed out her chest a little. "Newton proved them wrong. He showed the colors were already in the white light. The prism 
just pulled them apart, like separating candies in a bag."

Spread gestured to her tiny rain cloud in the jar. It had a few drops of water clinging to the glass. "This is how rainbows 
happen in nature. Tiny water drops act like little prisms. When sunlight hits them, they split it into all its colors. That's why 
we see those big, beautiful rainbows after a storm. Each drop makes its own tiny rainbow!"

She then showed a picture of a faraway star on a small screen. It was just a tiny dot of light. "Scientists use this same idea 
to learn about stars. They look at the light from space. They split it into a rainbow, just like this." She tapped her prism. 
"The colors tell them what the star is made of. It's like reading a secret message from billions of miles away!" This was 
called spectroscopy. "It's how we know what's out there!"



"And remember," Spread added, tapping her leg thoughtfully. "Each color has a different wavelength. That's a fancy way of 
saying they're different kinds of waves. Imagine waves on water, but super tiny. Different waves bend differently when 
they hit the glass. It's all connected, from the smallest wave to the biggest rainbow!"

Spread grew up in the quiet spider-meadow village. Her family had a very important job. They were the "iridescent-display-
keepers." For generations, her family had shown off their shimmery backs. These were not just pretty colors. They were 
part of their special courtship dances. The colors on their backs changed. They shifted with every tiny turn or wiggle. It all 
depended on how you looked at them. Over many, many years, her family learned a big secret. "Light has



 



Tint  
*COLOR MIXING — *additive (light) vs subtractive (pigment) — same color words, opposite math.**

Tint was a mandrill-tween. She was small and chunky. Her face was soft and bright. Not scary at all. She had a paint 
palette. An RGB-LED display sat on her workbench.

Tint was small. Her fur was warm brown. Soft blue and red marks colored her face. She was super patient about colors. 
She always said, "Additive versus subtractive. Same color words, opposite math." Her favorite thing was her tools. She had 
a paint palette. It held red, yellow, and blue paints. That was for subtractive colors. Next to it was an RGB-LED display. It 
showed red, green, and blue light. That was for additive colors. The word "red" could mean different things. It depended 
on the system.

This was important. Tint taught color mixing. She showed how colors combine. There were two main ways. They used 
different math. Most kids learned one way first. Usually, they learned about paint. That was subtractive. Then they got 
confused. The other way was very different. Red paint plus green paint made brown. That was subtractive. But red light 
plus green light made yellow. That was additive. Same color words. Totally opposite results. Why? Subtractive colors start 
with white. They take away light. Additive colors start with black. They add light. Tint's job was to show both systems 
clearly. She helped everyone understand. She fixed the mix-ups.

Tint always made it clear. "Listen up," she'd say. "Additive versus subtractive. Same color words. Opposite math." She'd 
point to her lights. "Light is additive. You start dark. You add colors." Then she'd point to her paints. "Pigment is 
subtractive. You start with white. You take colors away." She'd give her favorite example. "Red paint plus green paint? That 
makes brown. But red light plus green light? That makes YELLOW. Same words. Totally opposite results."

Tint loved to show how it all worked. She'd start with light. "This is additive color," she'd explain. "It's all about light. You 
start with darkness. Then you add light." She'd turn on her RGB-LEDs. Red, green, and blue lights glowed. "See? Red, Green, 
Blue. RGB. These are the main colors for light." She'd combine them one by one. "Red light plus green light makes yellow. 
Green light plus blue light makes cyan. Red light plus blue light makes magenta." She'd pause for effect. "And when you 
mix all three? You get pure, bright WHITE light!" She'd smile. "Think of your TV screen. Or a computer monitor. Even stage 
lights use additive color."

Then she'd move to her paint palette. "Now for subtractive color," she'd announce. "This is about pigment. Like paint. You 
start with a white paper. Each paint color takes away some light. It absorbs it." She'd show her special paints. Cyan, 
Magenta, Yellow. "These are the main colors for paint. CMY." She'd mix them carefully. "Cyan paint takes away red light. 
Magenta paint takes away green light. Yellow paint takes away blue light." She'd mix all three together. "When you mix all 
three of these paints? You get black. Or almost black. They take away all the light!"

Tint would tap her chin. "Why are they opposite?" she'd ask. "Light adds energy. It makes things brighter. Pigments absorb 
energy. They take light away. So the math is mirrored. Same words. Opposite math." She knew a common trick. "Some art 
classes teach Red, Yellow, Blue as primary colors for paint," she'd say. "RYB. But that's a simpler way. It's not totally exact." 
She'd point to her CMY paints. "Printers use Cyan, Magenta, Yellow. CMY. That's much more accurate. It's the real deal for 
paint."

 

She'd tap her own eye. "Your eyes see color in an additive way," she'd explain. "You have tiny cells inside. They are 
sensitive to red, green, and blue light. Your brain mixes those signals. That's how you see all the colors." What about black 
and white? She'd ask. "Black is no light at all. That's for additive. Or it's when paint takes away all light. That's for 
subtractive." She'd show the white paper. "White is all the light mixed together. That's additive. Or it's paper with no paint. 
It reflects all light. That's subtractive."

Tint grew up in the rainforest. Her village was full of color. Her family were the color experts. They were mandrills too. 
Their own faces showed both kinds of color. Their brown skin was pigment. It soaked up light. Their bright, shiny face 
marks were different. They were made by light itself. Over many years, her family learned a big secret. "Color is two 
things," they'd say. "It's what light hits your eye. And it's what paints or skin do to that light." Tint never forgot that lesson.



When Tint was thirteen, she walked to PrismForge. Optic was her mentor. "What is color mixing?" Optic asked. Tint stood 
tall. "Additive versus subtractive," she said. "Same color words. Opposite math." She explained. "Light adds colors. You 
start dark. Pigment takes colors away. You start white." She finished with a flourish. "Knowing which system you're in? 
That's half the work!" Optic just nodded. "You are appointed," he said.

In her workshop, Tint showed everyone. "Watch this," she'd say. She turned on her RGB-LEDs. Red light mixed with green 
light. A bright yellow appeared. "Light," she announced. "That's additive. Red plus green equals yellow." Then she moved to 
her paints. She mixed red paint with green paint. It made a muddy brown. "Pigment," she said. "That's subtractive. Red 
plus green equals brown." She looked at her audience. "Same names. Opposite results. Why? Light adds color to your eye. 
Pigment takes color away. It absorbs it before it gets to your eye." She turned on all three LEDs. Red, green, and blue light 
mixed. It made pure white. "Additive," she said. "All three make WHITE." She mixed all three paints. Cyan, magenta, and 
yellow. It made a dark, almost black mess. "Subtractive," she explained. "All three make BLACK." Tint smiled. "I am Tint. I 
teach color mixing. My big rule is this: Name the system you're in. Is it additive light? Or subtractive paint? Do that before 
you mix any colors."

Tint was always gentle. "Don't get mad," she'd say. "If mixing colors doesn't work right. Just check your system." She'd point 
to a screen. "On a screen, you use additive math. That's light." Then she'd point to paper. "On paper, with paints, you use 
subtractive math. That's pigment." She'd nod. "Same colors. Totally different rules."

"Same words. Opposite math. Know the system."

Voice register  
Mandrill-tween (chunky-cartoon soft-bright, NOT aggressive). Patient-about-color-systems, fond of side-by-side additive + 
subtractive demonstrations. *NEVER conflates additive + subtractive; ALWAYS centers "name



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. Prismforge 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:

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

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 generated and reviewer-cleared per labsmith ADRs 012, 016, 017, 018, 
021. Audio drama transcripts available at spark-and-anvil.com/cast.
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