STEAM Education for
Every Child

Rick Schertle

Steindorfk-8 STEAM School
San Jose, CA
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Whois a Make?

AreYou a Maker?




Who Is a Maker?

Copneiytdng Matrrid
Ma-ke.

| | Learn (just enough) tomake
(just about) anything

i
! Make:

Zero to Maker
i
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a! Y S W3s bukt by makers
curious enthusiastic amateur

iInventors whose tinkering habit
sparked whole new V' R dza U NJ

Dale Dougherty

Founder and CER)ake: Magazine & Maker Faire
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Ahmaker is_sotmeone who creates and | Free to
shares projects. |
Alscreative g ST
Alsnot afraid of failure &
Als playful . 8RR
AMakes all kinds of things for persone y, ®
social and commercial purposes ) Il

AValuesmakingandcreatingover using - -
and consuming |
ACan beany ageand fromany culture | @ 16 weemo

ALoves tocsharetheir projects

Making i1s in our human DNA We were born to make.



Who Is a Maker”™
AMaker Faire: e

Where Makers
Where are all
AMakerCl A NB Qa
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AVly Maker Story
ATaking Making to the Classroom

APractical Tips on Starting a Maker Program for
ALL kids



My Journey as a Maker
Al & | 1ARX




Family Maker Space
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Paper
Air Rockets |

Make:

Blast s & _a)
technology onyour time  fpeior» | %— COMPRESSED
3 "3 g .
‘ﬂ’ DIY 10 AIR ROCKET
aflel MUSIC EOPER\}L.EN; By Rick Schertle
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» Evil Computer
Mouse Prank

» Giant Smoke
Ring Cannon

» 2-Mile Camora
Remote

» Penetrating
Magnot Magic

O‘REILLY' | makezine.com



+ Planes, Gliders,

Dozens ~ and Paper Rockets
more T

articles-
then my
first book
published e o
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Second Book -~ Make:

2018

mBot

for Makers

Conceive, Construct, and
Code Your Own Robots at
Home or in the Classroom

RICK SCHERTLE * ANDREW CARLE
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AirRocketWorks.com

High Pressure Rockets for Fun and Science

United Launch Alliance
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o QUT &TFOLD

Use the cut and fold ines to prepam
the components of your rocket:

e WRAF BODY TUBE

Read skep 3 before proceeding.

Virap the body tube paper (this
sheet) around the L/2-inch PVC pipe,
Aignng with one end of the pipe. Add
aplece of tape %0 the op. middle. and
botiom. important: Do not tape the

e TAFE DODY TUBE

Vap theertre body tube
wh tape, overiapp ing fetape
a5 you mowe down fielengh
of fietude.

This rectangular portion of paper will paper to the P\C pipe.
AlrRocketWorks.com BTN W Doy SAbe Of your sucht.
You wiluse this entire 85 x 1l sheotof
paper (no scraps) to make therocked. ¢ om—
pODY TUBE
e
NOSE CONE
- > »
o PIESSURE CAP z 3 2
.- o -

Qut ot frepressure cap.
B wil hold the arpressure.
30 secure it weth severad

o NOZECONE

o CUT & MOLD FINS

S

S

o ATTACH FINS

Cut cunt fienasecone, and ol 1 Cut ot e three fins and doid Tpethe smaller tabs on the fins
imto afurmed shepe. owrlaping 1o eachimoa 'Wshape %0 the body tube. Fim the shope
hide the stnpe pattern. Bpealong of $he fins, ¥desived.
the seam. Setaside. .

) Sl o
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e FINAL ASSEMBLY

Fead s40p S bedore proceeding.

Take ol paper scp s (Includng '
nstructions), and crumple no
aconeshaped Ump Pack this ﬁ' )
ump into the nose cone and
tapeitover fiepressure cap
orto $e body tube of fherocket.
Cosr fienosecone wih pe

o DECORATE

Decarate your rocket Siide the
rocket off of the PVC pipe.
Your rocket is mady
tolaunch!
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MAKE: PROJECTS
High-Pressure Foam Rocket

By Rick Schestle  Time Reguired: 1-2 Hourse  Difficulty: Easy B Tt Sezen

PARTS / TOOLS =

Packing tape, clear [cptional)

Ducttape ~.ncoicsas on s
Zip tie, B°
Foam sheet, Zmm thick, 9<12" svs'aoe a0

At SRS Tr T -

ADVERETEANENT

Calling 2 rocket that sprints over 100 feet into the 3ir 2 "toy” might be 2 bit of a stretch, Toy or
not, this rocket really packs & punch. Fly it using the Compressed Air Rockst fauncher from

MAKE Volume 13 (get the kit at makezine.com/go/launcharkit) or & stomp rocket launcher
{makezina com/go/ stomplauncher)
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Rocket
Party
Taichung!




Party
Taichung!
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i Taipei 101011
FabCafe Hackerspace |
What do you fab? http: ‘;




E3 FUTUREWARD SERVICES ~ LOCATIONS ~ EVENTS ~NEWS ABOUTUS  CONTACT

f Facebook (@ Instagram

WORKING TOWARD A BETTER FUTURE

DISCOVER THE SPACE




Choi in Taichung







A place where makers share,
collaborate and get inspired!
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Maker Faire

MAY 18-20
2018
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What happens on Monday when kids head back to
school after being msplred at Maker Faire?
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Maker Spaces Nk '

Schools!
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Laura and Steve in
Taichung




1@3”

&
AADIYA "t!‘g 3

O WALy

l'} RN - o

o N
Ll TTIEW “ONARD

NSy
TurEnm
g

™ e
an. M




cXRBUAc mEBEAREBACE

JsimGoProABAER | |
| == |

A & 1
i [t T
gy 1/ L 3
\ }
I 5 \ |
1 L B

RERGE

®BE - SR

B ART
ERTH!

;, | f ]
. -\,-
50T 4y , ’
FLORA NEO GEOR{IF i 'ﬁ;‘
WA AR
o

e P

CNCHImmKBEN

MAKERMEDIA [t

=
o=
¥
=
.fifﬂf&a
d

!H‘f&ﬁﬁ Vol. 15
www.makezine.com.tw




When my Maker World
and Teacher World Collided!

A23 years teaching middle schapUS History, World History, Language
Arts, Computers and MedRroduction

A2016 started aSteindorfk-8 STEAM School in same district as Maker
Lab Teacheér

AServing 50@ K-8 kids every day!
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A500 kids a week!

AOne teacher me J
AVery small budget (public school)

[ 8GQa GF(1S8 |

AProgram

AThe Space STEINDORF
ATools RN ‘H ﬂ‘.v
AResources '




YARQA al 1S8SNJ aAyRaSi
AAIl kids can learn to be makers
APrograms should be active, hards and collaborative

AKids build skills that are applied to projects
AProblem solving.

Imagine BN




Program

Determinesyour Space Needs and Tools



Models ofProgramming in School-

AProgramming of a Maker Space
AMobile Maker Carts
ARotating Stations within a Workshop
AScheduled Classes

ACurrently atSteindorfL ¢ S| OK X

AMiddle School (twice a week as part of their reg
schedule)

ATwo 6" grade

ATwo 7t grade

AThree8t" grade

AK-5
AK-2 (every other week for an hour)
A3-5 (every week for an hour)




Maker Lalxy Current Middle School Program

ABaIancmg teaching skills, working on prOJects to practice skills, kid
OK2aSy LINRP2SOUa IyR adzLlL2NIAYy3I t .

A Core Projectg To Start (for all middlschooler$
AGA ¢ Structural Engineering
A Marble Paper Roller Coasters and Bridge Building

A6B¢ Electrical Engineering
ATinker Kits (analog circuits) aAdduino/Breadboarding

A7-1 ¢ Robotics an®ensors
AmBots¢ mCoreg sensors; Arduino programming

A7-2 ¢ MakeyMakeyand Scratch Programming
A7-3 ¢ Aero Engineering

ADragonfly Helicopterg Air Rocketg, Gliders/Airplanes
A8 ¢ VEX Robotics




Maker Lalxy Program (woven in)

AWoodworking
AHand tools; Measuring, Clamping and Cutting

APower tools- drill press, sander, scroll saw, power
drill

ADesign and FabricatianSoftware and Hardware
ATinker CAD (for .STL files3D Printer
Alnkscapdfor vector filesk Laser Cutter
AEasel CNC Router Heavy Duty Wood Cutting
ACameo Silhouette Paper Cutting



Project Guides

MAKER CLASS

LASER CUTTER

PROJECT GUIDE

PROJECT GUIDE

MY SYMBOL

Create a symbol that represents you. Choose a shape from s library of shapes. Use
the laser cutter software to adjust your shape and cut the shape out using the laser
cutter. Than. add your name and decorate o create a symbol that is uniguely yours

MATERIALS

Cardboard
Paint, Pens, Cther Decorating Msterisls

EQUIPMENT

Laser Cutier

SOFTWARE

RetinaEngrave3D

PROCESS STEPS

Choose Adjust Shape Laser Cut Decorste
Your Shaps in Software the Shape Your Shape

Doy maaT

" -
MFr -3
- "




Maker Lalx Middle School (future)

A Electronics
AloT (Particle Chip)

A Quads and Fixed/ing R/C Airplanes
Al 1 £+ Q&
A Game of Drones

AElectric Go Carts

APower Racing Series

AAdvanced Robotics and Automation (PLTW)
AVex EDR (building ot §rade, VEX 1Q)



Maker Lab: Current 6 Program

ATinkering Stations (in groups of 8)
- Marble Runs
- Lego Engineering
- Little Bits
- Snap Circuits
- Dash Robotics
- Strawbees
- Sticks and Connectors
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The Space

AA look at some different spaces
bothbigandsmald al 1 S NJ
Education can work for ALL kids n
matter your space size or budget!
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iIn my Old
Classroom
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EAZNETQA%ECV 56 students g W

Ages 815
Kristan Hutchison
al LAYy Q LG [/ f dzo a5;We:|e§K\§

9 Tmagination
W Onlimited

www.imagination4kids.com




San Jose, CA
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workshop)

workshop



Raised b / ®8kBr Space Shed
DIY build ifViake:40




What my
classroom

first looked §
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Over 3000
sq. ft.
double-
wide

classroom
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Commercial Mobile Maker Carts




DIY Mobile Maker Carts
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[ Sy Casom
DIY Cart







My $150 Huge Workbench
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Tools
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Storage
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