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People learn best by making things they care about, which they
share with others.



Physical Tools



https://github.com/fellesverkstedet/fabricatable-machines/blob/master/hedy-pcb-cnc/readme.md

Digital Tools
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run (shift + enter) | jmport download drawing
/% -- DECLARE_COMPONENTS -- */
const {"R05": {"shape”: "M -0
const ¥ {"vce":{"shape": "M e}
const USB_A_plug = {"5v"
const regulator_SOT23 = i)
const €_1206 = {"1":{"shape" » = USB_A_plug
const R_1206 = {"1":{"shape": "M -0.03 -_—

SAMD11C

header_SWD

= regulator_SOT23
con o

// commands: -t
// - SHIFT+ENTER: render

// - drap & drop file: kicad import eoND  wsw

N W C1206

W W R 1206

// constants
const width = .86 // board width
const height = 1.14 // board height
const x = 1 // x origin

const 1 // y origin

const 0 // top z

const -0.06 // bottom z

const 015 // wire width

frontheight = 40
thickness = 3.1
width = 88

holeSize = 9
yoffset - 2

def backHoles r shape: layer:
rectangle holeSize thickness

move this.lc shape.lc
translate 4 2

def tabs sep: layer:
rectangle thickness h = 8
copypaste 1:
translate 0 sep-h

def front: layer:
turnforward 180 15
turnforward a=314 11
turnforward 360-a 12

turnforward 90 frontheight*0.
+ % thi
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run (Shift + Enter) view
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© addnizer = (cancolrine, sallback) => {
Erame:

(vimex) > {
let currentTise = Nath.floor(franss / 60);
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https://gramlanguage.com/#/home
https://leomcelroy.com/svg-pcb-website/#/home
https://muse.hackclub.com/
https://leomcelroy.com/ifs-editor/ifs-sketch.html
https://gamelab.hackclub.com/
https://microworlds.hackclub.dev/?file=magicloop
https://leomcelroy.com/#/projects/flowmetry

Some Guideposts

- The status quo: Hack Club Workshops

- Some history on Piaget, Papert, and microworlds

- A tour of microworlds

- Distill qualities of microworlds to help us make more



Hack Club

The Hack Club Map
To be added message @leo (the Americas & Europe) or @Harsh Bajpai (APAC & Africa) on Slack.

https://map.hackclub.com/



https://map.hackclub.com/
https://map.hackclub.com/

tatus Quo: Hack Club Workshops

Hack Club Workshops

Learn to code with this collection of community-contributed, self-
guided coding tutorials + ideas.

sophy »

D Help fill the Game Lab Arcade!

Orpheus needs your little games to travel back to the present!

Hack Lab

hops on the bleeding edge of development. varranties void if used. ult in delight or despair.

Game Lab: Dii Jamming with Muse Reverse Workshop: Stressed Reverse Workshop:
Make a G ack Cluk th code Ball Generative Art

https://workshops.hackclub.com/



https://workshops.hackclub.com/
https://workshops.hackclub.com/

The Expository Model
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MINDSTQRMS

Children, Computers,
and Powerful Ideas

WITH AN INTRODUCTION BY JOHN SCULLEY
AND A NEW PREFACE BY THE AUTHOR

SEYMOUR PAPERT


http://worrydream.com/refs/Papert%20-%20Mindstorms%201st%20ed.pdf

Microworlds

“A growing place for a specific species of powerful idea or intellectual structure.”



Papert’s Microworld Criteria

- Relate ideas to something you know

- Give the tools to make those ideas your own

- Offer “the possibility of activities that make activity matter (games, music, etc.)”
- All needed concepts should be available within the experience of the microworld



The First Microworld: Turtle Geometry

https://microworlds.hackclub.dev/?file=turtle



https://microworlds.hackclub.dev/?file=turtle
https://microworlds.hackclub.dev/?file=turtle

Newton’s Turtles

- Newton’s Laws (2/3)

- The Law of Inertia: a body remains at rest, or in motion at a constant speed in a straight line, unless
acted upon by a force.
- F =ma: when acted upon by a force the time rate of change of its momentum equals the force.

- Laws for our microworld

- Every Turtle remains in its state of rest until compelled by a command to change that state.
- The Turtle’s speed can be modified only by commands to change speed by some quantity.



Newton’s Turtles

https://microworlds.hackclub.dev/?file=newts



https://microworlds.hackclub.dev/?file=newts

Using code to make things people want and understand.



Gram Language

editor learn  docs

thickness = 0.4
tabs = 8
bottabs = 3

tabSize = height/(2*tabs)
width = width - (thickness*2)

def tabGroup num:
for num:

forward tabSize
left 90
forward thickness
right 90
forward tabSize
right 90
forward thickness
left 90

side = layer:
forward width
right 90
tabGroup tabs
right 90
forward width
right 90
tabGroup tabs
move this.lt [0 0]
side = this

holes = layer:
bottabwidth = width/(bottabs*2)
rectangle bottabwidth thickness
copypaste bottabs-1:
translate this.width + bottabwidth 0
copypaste 1:
translate 0 ~side.heighttthickness
run (Shift + Enter) download options



https://gramlanguage.com/#/home
https://gramlanguage.com/#/home

Gram Language: Projects



https://leomcelroy.com/gram/?file=laser-cuttings-buisness-card-stand.txt
https://leomcelroy.com/gram/?file=lamp-shade.txt

SVG PCB

¥ ==

n (shift + enter) | import download drawing

DECLARE_COMPONENTS -- */

SAMD11C {"A05":{"shape":"M -0.029999999999999995 0.01500000

header_SWD = {"VCC":{"shape":"M -0.047 0.015000000000000005L

USB_A_plug = {"5V":{"shape":"M .04999999999999999 0.0200000

regulator_SO0T23 = {"out":{"shape":"M -0.02 0.0120000000000000

C_1206 M -0.031999999999999994 0.03400000000
: M -0.031999999999999994 0.03400000000

// commands:

SHIFT+ENTER: render
drap & drop file: kicad import

// constants

const
const
const
const
const
const
const
const
const

S e

width = .86 // board width
height 1.14 // board height
x =1 // x origin

1 // y origin

0 // top z

= -0.06 // bottom z

.015 // wire width
mask .004 // solder mask size
border = 0.05 // rendering border

DECLARE_PCB --

let board = new PCB()

let interior = new Turtle().rectangle(width, height).translate([x+w

board.

addShape("interior", interior);

SAMD11C

=
= header_SWD
H

USB_A_plug
= regulator_SOT23
M W C 1206

M W R1206

https://leomcelroy.com/svg-pcb-website/#/home


https://leomcelroy.com/svg-pcb-website/#/home
https://leomcelroy.com/svg-pcb-website/#/home

SVG PCB: Projects



https://leomcelroy.com/svg-pcb/?file=fablab_bezier.js

Muse Language

createMuse({ bpm: 110, type: "square" }).play” Played Notes Clear Sounds
[ f#4 a4 d4;d5;e5;c4ed g4;a4;
[a3 ad]++++ ;i3 c5;g4c4ed;a5;g5;g4clesd;
[£3 ad ] ++++ f#5;e5; b3 d4 f#4;c5;d5;d4 a4
[d3 ad ] ++++ fit4; e5; f#5; f14 a4 d4;d5;e5;
c4edgd;a4;c5;g4cded;a5;g5
;94cded; fi15;e5;b3d4 fit4;c5;
d5;d4 a4 fi4; e5; fi#5; fit4 a4 d
d5;e5;a3c4eda4; ARASERECR
;f3a3f4a4; o ;;d3a3
c4ad;; ;jcdedgdch;

[c4 c5]++++
[b3 b4 | ++++
] x4

createMuse({ bpm: 110, type: "sawtooth" }).play"
[:77:1 X5 1

Samples a Record new sample

J bubbles x [ clay x

[al al;- al al;- al al;- al al;-

{dl dl;- dl dl;- dl1 dl;- dl dl;- ;; & confetti x  [J corona x

1.dl;- dl dl;- d1 dl;- d1 dl;- ;; s —
(di di;-d & dai; ai; [ dottedspiral x [ flashl x

[dl dl;- dl d1;- dl1 d1;- dl1 d1;- ;; - -
x 3 D flash2 x [ flash3 x

D glimmer x [ moon X

play/attach light/dark GitHub

https://muse.hackclub.com/



https://muse.hackclub.com/
https://muse.hackclub.com/

Muse Tunes!

- Fill-Up Glassy
- Circus

- Twinkle-Twinkle
- Samples Sample

- Starter


https://muse.hackclub.com/?file=recUdWrYlF0zueKd7
https://muse.hackclub.com/?file=recNywv71xPa0THTC
https://muse.hackclub.com/?file=recnABktHjcK9Mmlk
https://muse.hackclub.com/?file=rec0nWa1OvjsBBvKj
http://hackclub.github.io/muse/?file=recnkyNkBru36x1H6

Reverse Workshop: The Stressed Ball

https://workshops.hackclub.com/stressed_ball/


https://workshops.hackclub.com/stressed_ball/
https://workshops.hackclub.com/stressed_ball/

Stressed Ball: Projects



https://hackclub.github.io/live-editor/?file=rec8ib87GBdK39MhU
https://hackclub.github.io/live-editor/?file=recgAIHYra78zS6HY
https://hackclub.github.io/live-editor/?file=recvoR3ePjEdzDxBS

Reverse Workshop: Generative Art

https://workshops.hackclub.com/reverse_workshop_generative_art/


https://workshops.hackclub.com/reverse_workshop_generative_art/
https://workshops.hackclub.com/reverse_workshop_generative_art/

Generative Art: Example Sets

DRAW BACKGROUND

function d

DRAW RECTANGLE

https://hackclub.github.io/js-canvas-examples/



https://hackclub.github.io/js-canvas-examples/
https://hackclub.github.io/js-canvas-examples/
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https://hackclub.github.io/live-editor/?file=recbnT9qoq3MP2Vyn
https://hackclub.github.io/live-editor/?file=recM4NXem0ssBmBhZ
https://hackclub.github.io/live-editor/?file=recq0T8lm1lxB6Ji8

Generative Art Projects — Games



https://hackclub.github.io/live-editor/?file=recQM39JiyWjDxsGj
https://hackclub.github.io/live-editor/?file=rec4UCXCAEEyuwZAl
https://hackclub.github.io/live-editor/?file=reczFVSsLdR3uE114
https://hackclub.github.io/live-editor/?file=recMfbGmsctJcen44

Tiny Game Engine

A minimal template a can be found in the live editor under "Examples” -> "Game Templ:
A more full example game can be found under "Examples" -> "Full Game Example" or here.

The source and more documentation is available on GitHub.

DRAW PLAYER

const e = new Engine(canvas
const ctx = e.ctx;

(obj) = {
ctx.fillStyle = "blue";

ctx.fillRect(obj.x, obj.y, 20, 20)

b

e.start();

ADD GRAVITY

const e = new Engine(canvas);
const ctx = e.ctx;

e.add({
x: 150,

https://hackclub.github.io/mini-engine-examples/


https://hackclub.github.io/mini-engine-examples/
https://hackclub.github.io/mini-engine-examples/

Tiny Game Engine: Projects



https://hackclub.github.io/live-editor/?file=recuem4OUvMB8QWPU
https://hackclub.github.io/live-editor/?file=recdqpexxxrdd477V

Microworld: Game Lab

one-jump
TR BEEEaE O

You're on challenge 13/14.
e e s e I T
/1 PR A |
1/ 7T AR AN i =1\ /o _|
/! Il N/ D Y I G0

spam space to hit your head on the spike

can you make it so you can't jump midair
. and impale yourself?
const e = createEngine(gameCanvas, 320, 300);

e.addText ("spam space to hit your head on the spike", 168, 78)
e.addText("can you make it so you can't jump midair", 169, 101);
e.addText("and impale yourself?", 169, 115);

let jumps =

/* BEGIN PLAYER */
e.add({
sprite: knight,
scale: 4,
x: 125,
y: 112,
solid: true,

update: (me, them) => {
me.vy 4= 0.3;
if (e.pressedKey(" ")) { & knight
meLVYASs 5-37 = tile
kL 2 spike
}
Y
collides(me, thing) {
jumps = 1;
}
hi
/* END PLAYER */

/* BEGIN TILE */

https://gamelab.hackclub.com/



https://gamelab.hackclub.com/
https://gamelab.hackclub.com/

Game Lab: Projects



https://gamelab.hackclub.com/?id=c47297ab3703f57d85d115b7cca8f34e
https://gamelab.hackclub.dev/?id=44bbf2d1b538267613e6795ea9c3935d
https://gamelab.hackclub.com/?id=6586b38d4e74cf853a3c916c3ebf0d6b
https://gamelab.hackclub.com/?id=8b0b37d93105b709953c128b0652df6e
https://gamelab.hackclub.com/?id=b3fda704ab377ca92232a5b9ddb2cdf3

The Construction Kit

Can be

- Language
- Library

Should be

- Small, “mind-sized bites”
You should be able to hold it all in your head

- Composable
- Sufficiently specific to define a “species” yet sufficiently abstract to allow
expression



The Environment (Reactivity)

- Make ideas relatable
- Make activity matter
- Help the learner understand what they said

- Help them say what the mean




Examples and Documentation

- Show us useful patterns
- Give us starting points
- Inspire us

"good luck"
. ,




Prompts/Challenges

- Give a quest
- Don’t have to get where you direct them to, just need to get going




Sharing

- Make it easy to connect with a community

L2
%CWI

Hack Club’s Scrapbook

it (@HenryBass-UO2KEJSTEDS

i
i did the thing everyone on the

Face of the earth is did 2 months
ago(made a dumb wordle clone)

It's still a WIP, and i'm the only one
who's tested it, but it seems to
function. Any page
recommendations to add would
be welcome, along with criticism
Basically, you have to guess the
Wikipedia page title, and each
guess you get 200 more
characters of it, plus wordle
mechanics

Tell me how easy you find it,so |
can tune the article list

A daily diary of what L

e ©

’ @iessicard
>

& and | are poking
around at making a knitting

e
he jammed out the code and svgs
according to a spec i made. how
it'll work is that you can

and ,and it'll generate
what that looks like in the actual
stitches! * lots more things to
implement here but we are having

fun withit

are learning & making every day.

& @belle

hey Fwens &
today i worked on math and
business past papers + continued
econ research ) also, i started
reading

and it's really really
interesting! it brings up and
explores the idea of a"black ball*
invention 3) hope you have a great
[EV

‘The Vulnerable World Hypothesis

« ) @ttsTobez
-/

4

—
- -
» o s w Y

& @belle @D

hey fwens s
hope your week i off to a great
start! today | worked on more past



https://scrapbook.hackclub.com/

What’s in our microworld?

- Powerful ideas
- A construction kit
- An environment

- Helps us relate to ideas
- Reflect on expressions
- Explanation on how to use our kit as examples

- Shows useful patterns
- Gives us a place to start
- Inspires us

- A prompt to give us direction when starting
- A community to provide feedback and draw inspiration from



A Meta-Microworld

Pick a Microworld!

https://microworlds.hackclub.dev/



https://microworlds.hackclub.dev/
https://microworlds.hackclub.dev/

Thank you! Questions?

- leomcelroy.com
- Everything we saw today is open-source

https://github.com/hackclub/
https://github.com/leomcelroy/



https://leomcelroy.com/
https://github.com/hackclub/
https://github.com/leomcelroy/

