Top 10 Ways to Teach Your Kids to Code

Kris Boedigheimer
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® Solve a Puzzle/Maze -

STRAIGHT-RIGHT-LEFT



® Little Codr game — littlecodr.com

step backward






2 — Board Games
®* Robot Turtles thinkfun.com
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® Robot Turtles

*The Galapagos and mazes for older kids/adults- http://www.robotturtles.com/



® Code Master — thinkfun.com
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® Code Monkey Island — codemonkeyplanet.com




® C-JUMP- http://c-jump. com/

nt x;
int main( ) %

{ =

- Tx+2; "

if(x==1) 6-x;

-

Computer Programmn




3 — Block Coding Puzzles

®* Hour of Code - Code.org

Minecraft Hour of Code

Use blocks of code to take Steve or Alex
on an adventure through this Minecraft
world. (Ages 6-106)

Teacher’'s Notes

https://hourofcode.com/mc

Star Wars: Building a Galaxy
with Code

Learn to program droids, and create your
own Star Wars game in a galaxy far, far
away. (Ages 6-106)

Teacher's Notes

https://hourofcode.com/star

Code with Anna and Elsa

Let's use code to join Anna and Elsa as
they explore the magic and beauty of ice.
(Ages 8-108)

Teacher’'s Notes

https://hourofcode.com/frzn




3 —Star War Hour of Code

(<] Toolbox

moveRight () 1 floveRight 0;
. moveRight () ;
moveLeft () -

inoveUp ()
inoveDown ()

Add a second moveRight
command to your code.
Then click here to run it

moveRight();
moveRight();




3 —Block Code - Younger Kids

* The Foos —great for younger kids (4+)

i
A

518338
o R I

L e

Learn how to Progr .
v n T

V| 1K




3 — Block Code— More for Older Kids

* MadeWithCode = block — (9+) * Lightbot — blocks/arrows— (9+)




3 — Puzzlets from digitaldreamlabs.com

®* No joystick

®* Cork the Volcano

® Similar to Mario
Brothers game...

*tablet not included & =







4 — Create Animation and Games

® *Scratch — scratch.mit.edu - a favorite programming tool,
mainly because it offers so much control




—Create Animation and Games
® Scratch — scratch.mit.edu/help/

Get Started with Scratch

Step-by-Step Intro

-V v

A _l-—_l

Try out the Explore these Watch the Getting
step-by-step intro starter projects Started video

Scratch Guides

Getting Started Guide
= ) guid

Scratch Cards
Each of the




4 — Create Animation and Games
®* Scratch — Cards, scratch.mit.edu/help/

: i The back shows
The front ) =i howtodoit

ofthecard & @9~

shows what 8 W
you can do

The number on the card
tells you the level of difficulty




4- Create Animation and Games
®* Hopscotch — block coding to create games on an ipad.

x

When the play button is tapped

Turmm

Set Invisibility Percent -
Set Position

Set Position to X - Y -
Change X by

Set Invisibility Percent -
Change ¥ by

Change X by -
Set Speed

Set Invisibility Percent -
Set Angle

Drawing N




5 — Write a Web Page — Start a Blog

* HTML & CSS — Khan Academy

4 INTRO TO HTML/CSS: MAKING HTML basics

WEBPAGES
Intro to HTML

1 k!DOCTYPE html»
2+ <html>
HTML basics 3~ <head>
<meta charset="utf-8">
<title»HTML basics</titles
) B </head>
Quick tip: HTML tags To <body>
8
a

Challenge: Write a Poem 18 </body>
11  </html>»

HTML: Text emphasis

Challenge: You can learn text

tags




5—Wri

My First Blog (Yay!)

Hi! What's up. I'm Savannah,
which I am sure you already _
know that but I am putting it in
angvyafrs. This is my first
officia

blog IEOSt' I have helped

my mom with some of hers but
that doesn’t really count cause
that was on her blog, not

mine... I love being on
Pinterest and twitter soIam
sure I will love this. I know that
they don’t have Eroﬁle pictures
for blogs but if they did these
are what I would put...

te a Web Page — Start a Blog




6- Learn a Language

JavaScript for Cats — jsforcats.com



*B

Rocket Girl

birsbox




® Bitsbox

' ! Moon Blaster
@™ By I1satklb

target=stamp('moon')
target.tap = explode
fAill{'stars')




Bitsbox

' % Moon Blaster
m By Isatklb

target=stamp('rainbow')
target.tap = explode
fill('stars')




r Y ) Hello world
P T H o N :l*irt:'|—5:_1D dorld! ")

primt{2+2)

3 tax=12.5/188
F o R K l D s 1 price=188.5

5 totalprice=price + tax * price
prinmt{totalprice)

A PLAYFUL INTRODUCTION TO PROGRAMMING

JASON R. BRIGGS

Run code
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-- SYNTAX PROBLEM -------=-=c e e e e e e e e e - = -
I ran into something unexpected when parsing your code!
5| text Hello, World!"

I am looking for one of the following things:
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/- Find Something that Interests Them

Contests

Contest

ImagineCup><

http://www.kidscodingcontest.com/
https://www.imaginecup.com/
http://www.us.lego.com/en-
us/mindstorms/community/r
https://twitter.com/Hopscotch




7- Find Something that Interests Them...

< Books and Magazines-

SUPER

=

SCRATCH

PROGRAMMI

NG ADVENTURE!

MY NAME 15 THAT'S RIGHT. I AMAZING! MY
SCRATCHY. FOLLOWED THAT NAME IS MITCH. T'M A
T'M FROM FLASH OF LIGHT, AND COMPUTER SCIENCE

CYBERSFACE. HERE T AM! STUDENT/

YOU'RE FROM A

COMPUTER?!

Program @ makes the sprite show up
at the start of the g: d disappear
when the player presses space, the
spacebar on their keyboard.

Program € makes the Instructions
sprite J:|T||:||:|r ast start when it receives

= st from program (1]
This 1-.‘Il start the game!




7- Find Something that Interests Them...
®* Books and Magazines-

EDITED BY DOUC CANTOR

POPULAR
SCIENCE

THE BIG BOOK OF ¥ [ 1/ Get Familiar with CNC Software

So you want to get into laser-cutting, 3D printing, plasma-cutting,

or another supercool preprogrammed manufacturing method.

First things first: Take a primer in the software that controls these
machines and allows gou to design and create whatever you dream up.

AMAZING s2.2%.a8 25 o8
DIY TECH 006 PROGRAM AN ARDUINO

An Arduino is a popular open-source ~ STEPS Tet
PR OJ ECTS single-hoard microcontroller. Learn oo
how to program one and let the press the up

ssihilities take sh: ap! begin respol
bo £ & an LED light

Vi r
P STEP1 Arduino microcontrollers come in a variety of STEP6 Toy
‘ )] types. The most common is the Arduing UNO, but there need to havi
are speciatized varistions. Beforz you begin building, do programmet
cE M alittle research to figure out which version will be the the Arduing
most appeopriate for your project own sketch,
header desc
defining var
conditions o
routine,whi  The CNC (Computer Ne programs are available or tes with
THINGS tool chain consis! layers” between full-featured CAD pack un right in your
D your draft id end dow
product. Tod:
being integrated together in all-in-one programs,
butit | very helpful to understand what's going

CEEX HOME
Tovs IMPROVIMEINTS

STEP2 To begin, you'll need to install the Arduino
Programmer, aka the integrated development
environment (IDE).

type of soft
and adapts it to cons'




/- Find Something that Interests Them...
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®* Books and Magazines-
* Discount KRIS3499

'f READ ARTICLE ®
y .

|

CONCEPTS

The Antand The
Grasshopper

READ ARTICLE ®

PROJECTS AND PUZZLES

Fun Summer
PI’OJeCtS g

find online this summer.

READ ARTICLE ®

NOTEBOOK

So You Want to be a Coder?

A book about the da
coae

y life of many different programmers

PROJECTS AND PUZZLES

Makey Makey Go!

n of Makey

an do with the new Makey Makey Go!

READ ARTICLE ®

who do neat things with

READ ARTICLE ®

and ~- -

Klds chde

The First
Computors

were called computons.

PLUS: Make Kittens with
JavaScript and How to Keep
Your Code DRY

Ocuber 2015 $9.00USD

|‘I ||“| |
‘7;;71'[9191” ||| =
|




7- Find Something that Interests Them...
®* Course —
" Codecademy.com
Pluralsight.com

* Academic Class(online /textbook)-
EdX - UC Berkley, Columbia University, MIT
Homeschool Programming

®* Minecraft — Code Minecraft Mods

®* Hardware — DIY Electronics, Arduino, and
Raspberry Pi




8- Hardware — DIY Electronics,
Arduino, and Raspberry Pi, Oh My!

* Allows kids to engage in more active learning.

* Students improve test scores by 25%-38%
using interactive learning techniques

* DIY Electronics—Codebug, Makey Makey,
Arduino, Raspberry Pi, Kano Computer

®* Robots — EV3, Sphero, Dash and Dot



* DIY — Makey Makey




* DIY — Makey Makey

MaKeyMaKey




* DIY - Codebug
Hello World! .+

(] start
direction
sleep
scroll sprite | get string sprite Hello World!
string direction

= delay (ms)
scroll direction

I ColourTail
I

I Loops

I Logic

[ Maths

| variables

Super cheap and fun way to get kids coding.

Can code on site and use emulator, then download
code to bug and play on the bug.

www.codebug.co.uk



http://www.codebug.co.uk/




8- Hardware — Arduino
®* Arduino — Arduino.cc

" An open-source prototyping platform
based on easy-to-use hardware and
software.

* Inexpensive microcontroller
® Sparkfun.com — Arduino Sandbox



®* Arduino — Sparkfun.com- Digital Sandbox Tutorial

Welcome to the Digital Sandbox!

The Di andbox is a leaming platfom that engages both the software and hardware worlds. It's powered by a
microcontroller that can interact with real-world inputs — like light or temperature sensors — while at the same time
controlling LEDs, motors, and other outputs. The Digital Sandbox is equipped with everything, on board, that you will
need to complete 13 experiments including controlling an LED asuring how loud things are, detecting the
temperature is, and more. Think of this as a Fun it all in one board!

What is the Digita
Setting up Arduino

. Setup, Loop, and Blink

: Explonng Blink

. Multi-Blink
3: Dimming (the Hard Way)

: Dimming (the Easy Way)

. Color Mixing

age with \anables

7: If This Then That

): Do the Analog Slide
. Automatic Night Light
This tutorial walks you through a series of experiments that demonstrate how to program the Digital Sandbox using 2: Thermal Alert!

ArduBlock, a graphical programming language for Arduino.
: Sound Detecting

If you're interested in programming your Sandbox using the regular Arduino programming language, check out our
parallel tutonial: the Dig .

: Opto-Theremin (Addon)




® Arduino — Sparkfun Digital Sandbox, using Ardublock.

!
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Arduino - Creation Crate
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Arduino - Creation Crate

Ifg:_al Mood_Lamp | Arduino 163

Sketch uses 3,304 bytes (10%) of program storage space. Maximum i3 32

Global wvariables use 41 bytes (2%) of dynamic memory, leaving 2,007 L

108

Arduine/Genuine Uno on COMES



Arduino - Creation Crate
5







8- Hardware - Raspberry Pi
®* Raspberry Pi- The Raspberry Pi is a complete,
functional, mini-computer.
" Cheap
* Small
" Easy to navigate
* Portable

* Software - Raspbien, Minecraft Pi, Python, Scratch,
Sonic Pi, ...



http://www.amazon.com/CanaKit-Raspberry-Complete-Original-Preloaded/dp/B008XVAVAW/ref=as_at?tag=mak041-20&linkCode=as2&
http://www.amazon.com/CanaKit-Raspberry-Complete-Original-Preloaded/dp/B008XVAVAW/ref=as_at?tag=mak041-20&linkCode=as2&
http://www.amazon.com/CanaKit-Raspberry-Complete-Original-Preloaded/dp/B008XVAVAW/ref=as_at?tag=mak041-20&linkCode=as2&

See larger image

Image courtesy Michae! Tesuw

Magic mirror

Developer Michael Teeuw came up with a neat idea for a home project: Create a
high-tech mirror that shows you the weather, time, and the day’s headlines while
you're getting ready for the day.



8- Hardware - Kano Computer (Raspberry Pi)

* Raspberry Pi
* Speaker
* Wireless keyboard with trackpad

* Kano OS — pre-loaded with software including
M | necra ft GETTING STARTED WITH MINECRAFT PI

®* Wi-Fi dongle

MIHELRRF\

“P1EDITION










8- Hardware - Kano Computer (Raspberry Pi)
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O- Robots— EV3 — education.lego.com
® Build robot

* Code with Brick
Program App

* Upload with USB
* Run




9- Robots— Sphero

* Sphero — mini robot
" flip, spin, color change, and roll
* Uses a C-based language called OVAL

* Can use blockly app
* Clear shell — see how it works



9- Robots— Sphero




14

. (h |8

TSA paid IBM $47,400 for an app that only pointed right or
left

The app is so simple it could have been created by nearly any beginning-level app
developer.




On Start Program

Set Color Loop

Set Color

Delay Delay (GER’I o e

Set Color Set Color .

Delay

Raw Motor -4095 ) | 4095

Exit Program

Exit Program

Delay Loop

Operators Variabl¢ Actions Controls




9- Robots—Dash and Dot from Wonder Labs

* They are engaging for all ages.

* Interact with movement, sensing and audio automatically
* Can code different reactions to sensors

®* They are compatible with Lego’s for building add-ons.

®* They are so stinking cute.



® Dash and Dot

Algorithm
design

Command
sequences

Sensors
and
events




® Dash and Dot

®* Building code
the way we
think




* Dash and Dot —

L ]

] ]

»

Algorithm
design

Command
sequences

Control flow

il ' - EyePattemm
Conditionals -
Loops N\ i




ash and Dot

Dash  Hear Voice

'.G Lolo/ @ Up W 22
 Look towards V

Hi

Dash  Picked Up

SELELEY Al off

STRFENE Al

Start

Dash Hear Voice

up B 22

Hi

Dash Picked Up




° Dash_and Dot
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10- Have Them Teach a Class

Host an Hour of Code
Speak at a Conference

http://tinyurl.com/msch9HOC

1E!.r|t ofH
ided step by step through the tutari

HOUR OF CODE

DECEMBER 14, 2015
3:30-4:30 PM

TY LIBRARY
LL, MN

The Hour of Code program is designed to show that anybody can learn
the basics. This workshop will complete a new tutorial. Bring a laptop or
tablet or use one in the computer lab. (This is recommended for ages 8
and up.)



Top 10 Ways to Teach Your Kids to Code
* Ages 4-8
* Robot Turtles, LittleCodr
* Hour of Code/Stratch Jr.
* Dash and Dot
Puzzlets
* Kano Computer




Top 10 Ways to Teach Your Kids to Code

e Ages 7-12

* Clump

* Hour of Code/Khan

* Makey Makey/Codebug

* Dash and Dot/Sphero
Creation Crate/Arduino Kits
Kano Computer/ Raspberry Pi



Top 10 Ways to Teach Your Kids to Code

* Ages 11 and up
* CodeMaster
* Hour of Code/Made With Code
* Makey Makey/Codebug
Sphero

Bits Box / Kids Code and Computer Science
Magazine

Raspberry Pi, Kano Computer



List of places to learn to code on Lifehacker-
http://tinyurl.com/lifehackerltc

Infographic of reasons kids should learn to code:
http://tinyurl.com/j8pu667

List of Apps and Websites for Learning to code,
reviewed — CommonSenseMedia -
http://tinyurl.com/qgzkcdgm

Free books/apps/courses for coding on Github-
http://tinyurl.com/gitfree

List of coding tools by type -
http://tinyurl.com/hffv7sz

Minecraft Pi - http://tinyurl.com/p76ncen



What, you mean | can't just
hand students laptops and
expect them to leam
something?

som@E&@gcards '.-i'J!,;'
@UEEP card

/207 2% .,
Slide Information: isatklb.wordpress.com
Questions:isatklb@gmail.com




