Curriculum Al Pipeline

school-subject-processor

Converts raw curriculum documents (DOCX, PPTX, PDF,
TXT) into specified, Al-powered interactive lessons through
a multi-stage pipeline.
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Curriculum Lesson Process Pipeline Overview

Curriculum Materials Stages 1-4
Document Processing

Extract Text
& Structure
(Tesseract)

Lesson Content
PDfs - DOCX - PPTX

Convert to PDf
(ms office)

Compress & Optimize
Ghostscript)

raw files=——p
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Curriculum Lesson Process Pipeline Overview

Stage 5
Lesson Analysis

Anthropic Al

—extracted text—— Iden'f‘_iﬁes concepts,
learning objectives,

difficulty curve

lesson analysis——»

Stage &
Lesson Design

Anthropic Al
Selects story are, | _ _ _.
casts characters,

chooses game mechanics

g 3 Reference Libraries
queries= = = - 259 story arcs - 85 characters —_—
189 game mechanics
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Curriculum Lesson Process Pipeline Overview

Stage 7
Config Generation

Anthropic Al
Writes dialogue,
—> Al tutor prompts,

activity specs,
analytics definitions

lesson.config.js—

Stage 8
Lesson Build

Scaffolds complete
lesson application
(React - Vite - Tailwind)

lesson folder=—
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Curriculum Lesson Process Pipeline Overview

Deployed Lesson

> ESTuc.’I_enf‘
Interactive Lesson App Xpoence interactions=————» Learning Analytics
—> Characters - Activities - Al Tutor Progress - Attempts - Events
Badges - Analytics _ _ Struggles - Completions
-+ ————————— adapts in real-time: = = = = = = = = = —
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Curriculum Lesson Process Pipeline
**PDetail View**
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Stages 1-4: Document Processing
Converts raw Office, text, PDF files to compressed, text-extracted PDFs ready for Al analysis.

Source Documents

Stages 1-4 - Source Material Processing

Stage 1
Convert to PDF

slides. pdf

Lesson Slides
Cpptx)

Teacher Guide
(docx)

L1
A A |

MS Office COM

\/\

Stage 2
Compress PDfs

guide pdf

e

b slides_compressed pdf
ostscripf id d pdf
/ebook profile v S i

N

Existing PDFs
(pdf)

\_/\

Standards
Alignment Doc

y

PyPDF2
(fallback)

Stage 4 \

Chunk &
Stage 3 Structure

Extract Text

pipeline_output/
chunks json
______ fallback: = = = — —p» extracted_text/

*txt per page

pdfplumber/

\//

Tesseract
.
Sliding window
chunker

page_map json
(page — concept)




Stage 5: Lesson Analysis

Deep-reads a single lesson's PDF/text files and produces structured analysis artifacts.

Stage 5 - Analyze Lesson

Prompt 5a
Concept Extraction

Prompt 5b
Learning Objective
Classification
(Bloom’s Taxonomy)

ANALYSIS-* yaml
(structured lesson

Prompt 5c
Difficulty Curve
& Prerequisite Map

Anthropic API
claude-sonnet

ANALYSIS-* wmd
(human-readable

Prompt 5d
Misconception
Catalog

Prompt Se
Engagement
Opportunity Scan




Stage 5: Lesson Analysis
Deep-reads a single lesson's PDF/text files and produces structured analysis artifacts.

Reference Library
Subsystem

Story Arc Library
259 arcs - 14 metaphor types
SCIENTIST / BUILDER / DETECTIVE
HEROES JOURNEY / MYSTERY / efc.
Coupling ratings - Grade bands
Subject alignments

259 arcs

Character Library
85 characters - 6 role types
Teacher - Tutor - Peer
Narrator - Expert - Challenger
Personality profiles - Voice samples
Pedagogical mistake pattemns

85 characters

189 mechanics

Game Mechanics Library

189 mechanics
Pattemn Building - Induction
Drag-Drop - Formula Practice
Mafching - Sequencing - efc.

Cognitive skill Mai;_pmg_
Subject x grade applicability




Character Reference Library

Sample Dialogue

Alex OPENING

W TuToR 35 u TEMPLATE N . B B 5 - - -
Before you start this problem, | want you to look at it for @ second. Dori't solve it yet. Just look. What's your brain telling you? Does it remind you

A metacognitive tutor for grades 3-5 who teaches students to think about their own thinking. Alex doesn't just of anything you've seen before?
help students get answers — they help students notice what strategies they're using, when to switch strategies,
and how to recognize when they're stuck versus when they're making progress. Ms. Patel just showed you something new. Before we practice, let's think about what tools we have. Which strategy from our cards do you think
might work here?
Pedagogical Role ENCOURAGING
Builds metacognitive skills alongside content practice. Students don't just solve problems — they learn to monitor their own Veu just did something really smart — you stopped and tried a different strategy when the first one wasa't working, That's not giving up. That's
thinking, name their strategies, and make deliberate choices about approach. strategic thinking.

Approach: Socratic Questioning
You know what's cool? You chose to drow a picture, and it worked. Next time you see a problem like this, your brain will remember: drowing

works for this type.

Personality

AFTER CORRECT
Alex is less interested in whether you got the right answer than in HOW you got there. "What strategy did you use? How did you

know to try that? What would you do differently next time?" Alex teaches students that their brain has tools, and the real skill is You got it! Now — how did you get it? Walk me through what your brain did. I'm curious.

knowing which tool to grab when. This metacognitive approach sounds advanced, but Alex makes it concrete and age-appropriate:

'Did you draw a picture or use numbers? Which one worked better? Why?" Right answer. But I'm more inferested in this: what strategy did you use, and how did you know to use thot one?

Warmth 3 i 2 AFTER INCORRECT

Humor — 2 i 5 Mot quite. But let's not throw everything out. Which PART of your strategy worked? Let's keep that part and fix just the piece that went sideways.

Energy — 2 Structure 4

N . Interesting. The strategy you picked was reasonable — it just wasn't the right fit for this particular probliem. Want to try a different card? Which
* metacognitive — always asks ‘how did you know to do that?" one looks like it might work better?
* genuinely fascinated by HOW students think, not just what they think
WHEN STUCK
* teaches strategy awareness — helps students build a toolbox and choose the right tool
You're stuck. That's okay — | want you to notice what stuck feels like. Is it '| have no idea where fo start” stuck or I started but something went
* calm, reflective energy — creates space for thinking wrong stuck? Those are different. and they need different strategies.
* models self-monitoring: ‘When I'm stuck, here's what | do..."
Let's look at the strategy cards. You've tried ‘draw o picture.” What else could we try? Pick one — even if you're not sure it'll work. Trying o strategy

Signature Phrases 5 never a waste.

S o WITH PEER
| “How did you know to do that?

Riley is going to solve this one. Watch what strategy Riley picks. Do you think it's a good choice? Why or why not?
| "What strategy did you use? Does it have g name?”
Riley got sfuck and then switched strafegies. Did you see when Riley decided to switch? What do you think made Riley realize the first one wasn't
“Interesting — your brain made a choice there. Did you notice?” working?

CLOSING
| “When you got stuck, what did you try first? What did you try next?™
Today you used three different strategies. You drew a picture, you made a table, and you guessed and checked. You didn't just solve problems —
you learned HOW you solve problems. That's a skill that works in every subject

Never Does

= Mever accepts 'l just knew it' — gently pushes to uncover the reasoning

Subject Areas
= Never provides a strategy without explaining WHY it fits this problem Mathematics/General, Mathematics/Algebra, Science/STEM, Language Arts, General Problem Solving
= Mever makes metacognition feel like extra work — frames it as a superpower ) )
Visual Profile
= Mever rushes past the reflection — the "thinking about thinking' IS the lesson
Age: late 205 Presentation: flexible
= Mever uses metacognitive vocabulary that feels clinical — keeps it kid-friendly
Build: fiexible Hair: (5)
Continuity Clothing: Thoughtful-casual: comfortable, layered, slightly academic Expression: Curious and reflective — the face of someone wha is
without being formal. Think soft pullover, clean jeans, sensible shoes. genuinely interested in how your brain just did that
Reuse scope: cross_subject Looks like someone who thinks a lot but doesn't overthink what they're
wearing.

Alex works across subjects — metacognitive skills transfer everywhere. The strategy cards should be consistent, with new strategies

Key Visual: Always has a strategy wall or “strategy cards’ nearby —
Iaminated cards showing different problem-solving approaches (araw
Growth arc: Strategy toolbox grows: ‘Remember when we only had three strategies? Now you've got seven. And you know when to a picture, make a table, work backward, guess and check). They hold
them up, fan them out, let students choose. The cards ARE the
teaching tool.

added over time. Alex should reference strategies learned in previous lessons.

use each one.’



Alex
W TUTOR = 3-5  w TEMPLATE

A metacognitive tutor for grades 3-5
who teaches students to think about...

Traits: metacognitive — always asks
‘how did you know to do that?'
genuinely fascinated by HOW students
think, not just what they think

Bridge
# CHALLENGER = K-2 3-5,6-8,9-12
& SPECIFIED

The Challenger who takes a skill the
student just demonstrated and asks...

Traits: connection-maker — sees links
between domains that others miss and
invites students to see them too, cross-
disciplinary thinker — 'the math you just
did? It's the same structure as this
science problem.’

Coach Brennan
i TEACHER | K-2,3-5
i TEMPLATE
A high-energy, kinesthetic K-5 teacher

who teaches through movement and...

Traits: high energy, always moving,
makes everything physical

Compass

W TUTOR | K-2,3-5,6-6,9-12

i TEMPLATE
An emotional-support-first tutor
available across all grade bands who...

Traits: emotional-first — always checks
the feeling before the thinking, reads
emotional states accurately and names
them without judgment

Dex
W TUTOR | 35 » TEMPLATE

A humor-driven 3-5 tutor who makes
concepts sticky through weird...

Traits: humor as a teaching tool —
funny analogies make concepts stick,
unexpected connections — links
abstract ideas to concrete, sometimes
silly, things

Ava

o PEER | 9-12 i@ SPECIFIED

A smart, articulate 9-12 student who
relies on intuition and common sense...

Traits: srticulate and persuasive — can
argue for wrong answers so well that
athers believe her, intuition-first — goes
with what ‘feels right' before engaging
formalism

Chef Maya

(" £ DOMAIN BXPERT |

/"
23568912 & SPECIHIED

A professional chef and restaurant
owner who uses math constantly —..

Traits: practical and hands-on —
everything is about what works in the
real kitchen, warm but no-nonsense —
she'll teach you, but the dinner rush is
real

Coach Martinez
0 TEACHER | 6-8,9-12
& SPECIFIED

A data-driven 6-8/9-12 PF and health
teacher who connects fitness, nutritio...

Traits: data-driven wellness — tracks,
measures, analyzes, body-positive and
inclusive — fitness is personal, not

competitive

Dex

(" £ DOMAIN EXPERT |

(& DOMAREERT)
K-2,35,68,912 & SPECIFIED

A music producer and beat-maker who
lives at the intersection of art and...

Traits: creative-first — always starts with
what sounds GOOD, then explains the
math behind it, pattern-obsessed —
hears pattems everywhere and can
explain why they work

Diego
o PEERR  3-5 i TEMPLATE

A 3-5 student who builds elaborate,
internally consistent theories that are...

Traits: elaborate reasoner — builds
multi-step arguments for wrong
conclusions, convincing — presents his
logic so clearly that you almost believe
him

Bea
& PEER K2 @ SPECIFIED

A quiet, careful K-2 student who
serond-guesses herself constantly. Sh...

Traits: quiet and careful — thinks before
she speaks, sometimes too much,
second-guesses herself — erases correct
answers and replaces them with wrong
ones

Cleo
£ PEER 35 Iu SPECIFIED

A fast, breezy 3-5 student whe answers
what she THINKS the question asked....

Traits: fast reader — scans problems
rather than reading them fully, keyword-
triggered — sees ‘more’ and adds, sees
‘each’ and multiplies, regardless of
context

Cole

(" DOMAIN EXPERT )

|/
K2,35,68,912 i SPECIFIED

An athletic trainer and sports
performance coach who uses data to...

Traits: encouraging and competitive —
brings out peaple's best by showing
them their own data, evidence-based —

we don't guess, we measure'

Dex

of PEER | 912 i TEMPLATE

A 9-12 student wha has outsourced all
numerical reasening to his calculator....

Traits: calculator-first — reaches for the
calculator before thinking about the
problem, no reasonableness filter —
doesn't ask 'does this answer make
sense?”

Dr. Amara
| £ DOMAIN EXPERT |
K2,35,68912 @k SPECIFIED
A veterinarian who uses math to keep

animals alive — dosing medication b...

Traits: calm and precise — brings
steady focus to high-stakes situations,
Geeply caring — the animals are WHY
she cares about getting the math right

Dr. Larsson
@ TEACHER | 912 TEMPLATE

A field-scientist-at-heart 9-12 biology
and environmental science teacher...

Traits: field scientist energy — the real
lab is outside, data from the world, not
from textbooks

Dr. Washington

& TEACHER | 68 i SPECIFIED

Arigorous but warm 6-8 science
teacher who uses Socratic questionin...

Traits: rigorous — holds students to
high standards, warmth undemeath the
rigor — standards come from belief

Fern

DOMAIN EXF'ERT\
i ——
k23568912 & SPECIIED

A wildlife biologist who studies animal
populations in the field — counting...

Traits: outdoor enthusiast — her
classraom is a forest, a wetland, a
coastling, detail-oriented observer —
notices small things and knows which
ones matter

Gil

(" DOMAIN EXPERT )
-
K2,35,66,92 i SPECIIED

A master carpenter and furniture
maker who thinks in measurements ...

Traits: patient and methodical —
measure twice, cut once is a philosophy,
not a dliché, hands-on intelligence —

thinks by doing, learns by building

Jada

o PEER 68 (@ SPECIFIED

A 6-8 student who treats the equals
sign as ‘and the answer s' instead of...

Traits: capable arithmetically — can
compute, just misunderstands the
framewark, frustrated by algebra— it
doesn't ‘make sense’ to her because her

foundation has a crack

Dr. Okonkwo
@ TEACHER | 912 & SPECIFIED
A rigorous, passionate 9-12 physics

and chemistry teacher whe believes...

Traits: rigorous — expects mastery, not
surface understanding, passionate about
the elegance of science

Edge
4 CHALLENGER | K-2,3-5,6-8,9-12
1l TEMPLATE
The Challenger who tests rules at their

boundaries — zero, negative number..

Traif

: precision-focused — she's not
interested in whether the rule works in
the middle, she's interested in the
edges, not trying to break things —
trying to find where the boundaries ARE

Finn
4 PEER K2 4 TEMPLATE

A thoughtful K-2 student who
understands concepts correctly but...

Traits: thoughtful and deliberate —
understands more than his work shows,
frustrated by the gap between what he

knows and what he can produce

Hana

4 PEER 68 | SPECIFIED

A 6-8 student who knows MULTIPLE
ways to solve a problem — and can't...

Traits: multi-method thinker —
genuinely knows several valid
approaches to most problems,
indecisive under pressure — can't
commit to one method because another
might be ‘better’

Jamie
W TUTOR | 68,912

W TEMPLATE

A genuinely curious thinking partner
whe asks real questions, models...

Traits: genuinely curious, patient but
ot passive

Dr. Vasquez

W TUTOR | 912 [ SPECIFIED

A deeply Socratic 9-12 tutor who asks
questions that make students rethink...

Traits: deeply Socratic — questions lead
to deeper questions, not just answers,
philosophical bent — asks ‘why does
this matter? not just ‘what's the
answer?'

| NARRATOR | 3-5 [ SPECIFIED

The friendly insider. Ellis talks to 3-5
students like a cool older kid whas...

Traits: friendly insider — talks like
somecne who's been through this and
came back to help, slightly
conspiratorial — let me tell you

something about this.." energy

Flip
4 CHALLENGER = K-2,3-5,6-8,9-12
lis SPECIFIED

The Challenger who changes one thing
and asks ‘now what happens? Flip is...

Traits: playful finkerer — treats svery
problem a5 a system he can poke and
observe, genuinely delighted by
unexpected results — "whoa, | didn't
expect THAT o happen!’

Ira

4 PEER 912 i TEMPLATE

A 9-12 student who understands every
concept in isolation but falls apart...

Traits: strong in isclated skills — can do
any single topic reliably when he knows
which topic it is, can't see connections.
— doesn't recognize when a problem
requires combining multiple skills

Jordan

W TUTOR | 912 i TEMPLATE

A study-skills and self-requlation
coach for grades 9-12 who teaches...

Traits: systems thinker — treats
studying as a skill to optimize, nota
personality trait, practical and evidence-
based — recommends strategies that

research supports



Metaphor Type Taxonomy (14 Types)

Story Arc Reference Library #

10

11

12

13

14

Metaphor Type

Growth/Accumulation

Spreading/Multiplying

Balance/Equilibrium

Proportion/Scaling

Transformation

Distribution/Fairness

Navigation/Pathfinding

Mystery/Investigation

Competition/Optimization

Construction/Building

Cycles/Repetition

Encoding/Decoding

Prediction/Forecasting

Network/Connection

Example Contexts

garden, savings, building

zombies, rumaors, viruses

scales, ecosystems, budgets

recipes, maps, models

metamorphosis,
renavation, evolution

sharing, voting, resource
allocation

mazes, treasure maps,
road trips

crime scenes, archaeology,
detective work

sports stats, business, races
architecture, engineering,
crafting

seasons, music, orbits
ciphers, DNA, languages

weather, population, trends

social networks,
ecosystems, circuits

Maps To

arithmetic sequences, linear
functions, addition

geometric sequences,
exponential growth

equations, equality, solving
unknowns

ratios, proportions, similar
figures

functions, transformations,
change

fractions, division, statistics

coordinate geometry,
graphing, distance

deductive reasoning, proof,
data analysis

comparison, optimization,
statistics

geometry, measurement,
spatial reasoning

pericdic functions, modular
arithmetic

variables, substitution,
symbolic reasoning

data analysis, modeling,
probability

graph theory, systems of
equations



1prediction-weather-001
2prediction-sports-001
3prediction-population-001
4prediction-game-001
Sprediction-election-001
6prediction-medical-001
7predictiondinance-001
8prediction-ecology-001
9prediction-history-001

10 prediction-math-001

11 prediction-estimation-001

12 prediction-physics-001

13 prediction-social-001

14 prediction-astronomy-001

15 prediction-ai-001

16 prediction-cooking-001

17 prediction-demagraphic-001

18 prediction-narrative-001

19 prediction-engineering-001

20 prediction-meta-001

1navigation-math-001
2navigation-history-001
3navigation-cs-001
4navigation-geography-001
Snavigation-emergency-001
6navigation-nature-001
7navigation-math-002
8navigation-decision-001
9navigation-urban001

10navigation-game-001

11 navigation-science-001

12 navigation-network-001

13 navigation-puzzle-001

14 navigation-medical-001

15 navigation-sports-001

16 navigation-history-002

17 navigation-ecology-001

18 navigation-accessibility-001

19 navigation-adventure-001

The Weather Forecaster
The Sabemetrician

The Population Prophet
The Dice Predictor

The Poll Analyst

The Clinical Trial Designer
The Stock Market Simulator

The Species Survival Predictor

The Failed Prophecy Museum
The Pattem Trap

The Fermi Estimator

The Projectile Challenge

The Trend Spotter

The Eclipse Predictor

TheMachine Leamer

The Baking Scientist

The Census Crystal Ball
The Plot Predictor

The Bridge Load Test

The Prediction Toumament

The Shortest Route

The Polynesian Wayfinders
The Maze Solver

The Great Circle Route
The Evacuation Planner
The Salmon's Journey

The Coordinate Quest

The Decision Tree Trail
The Bus Route Optimizer
The Dungeon Mapper

The Mars Rover Path Planner
TheIntemet Packet

The River Crossing

The Diagnostic Pathway
TheQuarterback's Read
The Underground Railroad
The Migration Route

The Wheelchair Route Mapper

The Lost Expedition

6-8,9-12
6-8,9-12
68,912
35,68

912
68,912
912
68,912
68,912
6-3,9-12
68,912
912
6-8,9-12
6-8,9-12
912

35,68
68,912
35,668,912
35,6:8,9-12
68,912

6-8,9-12
6-8,9-12
35,6-8,9-12
68,912
6-8,9-12
35,68
3-5,6-8
6-8,9-12
6-8,9-12
35,6-8
6-8,9-12
6-8,9-12
35,68
68,912
6-8,9-12
6-8,9-12
6-8,9-12
35,6-8,9-12
6-8,9-12

Sci:Earth Science, Math: tatistics, Problem Solving  HIGH

Math: Statistics, Problem Solving

Sci:Biology, Math:Algebra, 55 History

Math: Statistics, Math: Algebra,, Problem Solving
Math: Statistics, S5: Civics

Sci:Biology, Math: Statistics, Problem Solving
Econ:Finance, Math: Statistics

Sci:Biology, Math: Statistics, SS:Civics

53: History, Problem Solving, Sci:Physics
Math:Algebra, Math: Statistics, Problem Solving
Math:Algebra, Problem Solving, Sci:Physics
Sci:Physics, Math: Algebra

53: Clivics, Math: Statistics, Problem Solving
Sci:Physics, Math:Algebra, SS:History

C8, Math: Statistics, Math:Algebra
Sci:Chemistry, Problem Solving

53: History, Math: Statistics, Econ:Finance
LA:Reading, Problem Solving

Sci:Physics, Math: Algebra, Problem Sobing
Math: Statistics, Problem Solving

MathiAlgebra, CS, Problem Solving

55: History, Sci:Earth Science, Math: Geometry
CS, Math:Algebra, Problem Solving

53: Geography, Math:Geometry, Sci: Earth Science
Math:Algebra, Problem Solving, SS.Civics
Sci:Biology, S5:Geography, Problem Solving
MathiAlgebra, Math: Geometry

Math: Statistics, Problem Solving, Econ:Finance
55: Civics, MathAlgebra, Problem Solving

CS, Math: Geometry, Problem Solving
Sci:Physics, CS, Math:Algebra

CS, Math:Algebra, Problem Solving

CS, Math:Algebra, Problem Solving

Sci:Biology, Math: Statistics, Problem Solving
Problem Solving, CS

55 History, Math: Geometry, Problem Solving
Sci:Biology, SS:Geography, Math:Algebra

35. Civics, Math:Geometry, Problem Solving
Math: Geometry, Math: Algebra, 55:Geography

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
MEDIUM-HIGH
HIGH

HIGH
HIGH
HIGH
MEDIUM-HIGH
HIGH
HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

Science Expedition
Sports/Competition
Environmental/Nature
Sports/Competition
Commurity Project
Medical/Health
Business/Entrepreneurship
Environmental/Nature
Historical Event
Mystery/Detective
Science Expedition
Science Expedition
Technology/Innovation
Historical Event

Technology/Innovation
Cooking/Crafting
Commurity Project
Creative Arts
Constructior/Building
Sports/Competition

Business/Entrepreneurship
Historical Event
Adventure/Quest
Adventure/Quest
Community Project
Environmental/Nature
Adventure/Quest
Adventure/Quest
Community Project
FantasyMythology
Space/Exploration
Technology/Innovation
Mystery/Detective
Medical/Health
Sports/Competition
Historical Event
Environmenta /Nature
Community Project
Adventure/Quest




Interactive Mechanics Reference Library

..._Top 20 Mechanics for Al

I

e |~

Mechanic

Action / Event

Action Points

Auction / Bidding

Auction: Sealed Bid

Automatic Resource
Growth

Bids As Wagers
Bingo

Chaining
Closed Drafting

Command Cards
Connections
Cooperative Game

Deck, Bag, and Pool
Building

Deduction

End Game Bonuses
Grid Coverage

Grid Movement
Hand Management
| Cut, You Choose

Income

Feasibility Algebra

EASY

EASY

EASY

EASY
EASY

EASY
EASY
EASY
EASY

EASY
EASY
EASY
EASY

EASY
EASY
EASY
EASY
EASY
EASY
EASY

Value

HIGH

HIGH

HIGH

HIGH
HIGH

HIGH
HIGH
HIGH
HIGH

HIGH
HIGH
HIGH
HIGH

HIGH
HIGH
HIGH
HIGH
HIGH
HIGH
HIGH

Key Benefit

Choese between using a formula/tool OR
solving manually

Spend ‘action points' to: check werk (1pt),
get hint (2pts), skip p...

Bid on problems of varying difficulty for
varying rewards

Submit bids privately

Points/resources grow over time
(exponential/linear)

Wager points on answer correctness
Mark off answers as they appear
Actions trigger other actions

Draft from limited pool without seeing
others' choices

Play cards to take special actions
Build connections between concepts
Work together to solve complex problems

Add cards to your deck during play

Eliminate possibilities to find solutions
Score bonuses for achieving specific goals
Cover grid spaces with patterns

Move on grid/graph

Manage cards in hand

Dividing mechanic ensures fairness

Earn resources regularly

Mechanics by Subject: Quick Counts

Subject Total Easy Moderate Challenging Top Recommendations

Economics/Finance 30 22 7 1 Action Points, Auction /
Bidding, Auction
Compensation

General Problem 110 64 40 [ Action / Event, Action

Solving Drafting, Action Retrieval

Geometry/Spatial 31 11 13 7 Area Majority / Influence,
Different Dice Movement,
Grid Coverage

History 1 0 1 0

Language Arts 7 2 3 Narrative Choice /
Paragraph, Vocabulary

..+ Logic/Reasoning 20 12 8 0 Chaining, Connections,

Deduction

Mathematics/Algebra 110 86 22 2 Action / Event, Action

Drafting, Action Points

Science/STEM 31 25 3 3 Action / Event, Action

. Drafting, Action Points
Social Studies 12 2 7 3 Area Majority / Influence,

\Voting
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Stage 6: Lesson Design
Takes the analysis artifacts and designs a complete Al-powered interactive

lesson using three reference libraries (Story Arc, Character, Game Mechanics).

Stage 6 - Designh Lesson

Prompt 6a _
Story Arc Selection
(scores 259 arcs
against objectives)

Prompt 6b
Character Casting
(selects from 85
with arc roles)

—_— X

LESSON_ DESIGN json

(complete design spec:
casf - arc - scenes
mechanics - badges
hooks)

999

Prompt 6¢ >
» Narrative Arc
T Design
(acts + scenes)
Anthropic API /\
— claude-sonnet \\/
Prompt 6d
Game Mechanic
Selection
(per_leaming
objective) c A LESSON_DESIGN.md
(design rationale
& alternatives)

Prompt e
: Theme & Visual EE———,—"——
Palette
Prompt 6f
: Badge & Ach
Design




Stage 7: Config Generation
Transforms design json file into a complete lesson.config.js file ready for the lesson framework.

Stage 7 - Generate Config

Pass 1
Structural Scaffold
(meta - theme - characters
structure - videos - badges)

Pass 2a
Dialogu i

Call scenes - 3 scenes/call

batched to fit context)

v

Pass 2bTutor AI Prompts
(firstTime + retake
system prompts)

\J

—>
~ unit -xx-lesson-xx-* config js f

(complete ES module:
> -1,200 lines)

validates —|
\_/\ Schema Validator
(lesson-config-schema ts)

Anthropic API
claude-sonnet

* config REVIEW md
(TODO checklist
B + dialogue preview)

Pass 2c
Teacher Prompts
(struggle - engagement
distraction handlers)

Pass 2d
Engagement Check
Questions
(+ eval context)

Pass 2e
Activity Specs
(ryre : mechanze~vskerch

learning objectives)

Pass 2f
Al Prompt Assembly
& Context Templates

v

Pass
Video Maf\qrfesr
Generation
(filename schema)

\j




Stage 7: Build Lesson
Builds out lesson.config.js file into lesson code.

Stage 8 - Build Lesson

Activity Registry Activity Stub
(type — component generator
mapping) (per mechanic type)

package json
[ » generator

App . jsx
—" generator TODO (examples)

Config Parser
— (Node s import

or regex fallback)

example: activity._data
(3 activities)

BUILD_NOTES.md
generator
(extracts all TODOs)

example: Bad(te scene
triggers (5)




= = =interactions

informs future
lesson design

A

%nha/lesson-lmmework

shared React package

41 components - 4 confexts
7 hooks - 2 services)

Activity Components

ClickablePattem jsx

FormulaPractice jsx

Deployed Lesson Application
(Algebra 1 Example)

TTS / Voice

TTS Provider

(voice IDs per
character)

DragDropMatch jsx
l Supabase
lesson.config js /"\
reads Cruntime config)
lesson_progress
Cuser - lesson - scene
attempts - complete)
= 5
Jamie Al Tutor AT
Characters Dymamic System ——
Pvr'o‘mpl' Buvildar Express API Server Claude API
(firstTime vs retake. o2 (server/index js) (runtime) e e o i
act + scene context)
chat_history
(Tsench:;‘) (Jamie conversations
per session)
ai Tuton) Video Generation
Video Manifest session_events
HeyGen API (90+ mp4 files (wsfo'z:;'g'v"cs
(video pi i per lesson) i
Riley pipeline)
(Peer) *'




Two-pass architecture:

* Pass I (deterministic): Extracts meta,
theme, characters, structure, badges,
activities skeleton

* Pass 2 (generative): Generates
dialogue, character taglines, Jamie Al
tutor prompts, Ms. Chen Al teacher

L 2 prompts, engagement check questions

Student

lessorn
experience

Analytics & Reporting

Custom Events
activity_attempted £
P Supab RPC ey bad_{ie_eumed o 'Eeqahrrm%
- report_function sql struggle_defected Pardradska
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