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Top Toys of All Time! (Geek Dad via Wired)



Who is a Maker?

Are You a Maker?



“America was built by makers —  
curious, enthusiastic amateur 
inventors whose tinkering habit 
sparked whole new industries”

Dale Dougherty
Founder and CEO Maker Media



Who is a Maker?





From Dale’s Book 
A maker is someone who creates and                                                                                
shares projects.
•A maker…

•Is creative
•Is not afraid of failure
•Is playful
•Makes all kinds of things for personal,                                 
social and commercial purposes

•Values making and creating over using                          
and consuming

•Can be any age and from any culture
•Loves to share their projects

Making is in our human DNA – We were born to make.



Who is a 
Maker?
•Maker Faire’s 
Slogan…

•Maker Faire – 
Where Makers 
Share!



What we’ll cover from 
here…
• My Maker Story
• Taking Making to the Classroom
• Programming

• Your space
• Breaking it down by K-8 grades
• My Makerspace Favorites!



My Journey as a Maker
• As a kid…



Family Maker Space



My Journey in the modern “Maker Movement”
First hearing about MAKE: magazine from Brian…





Dozens 
more 
articles 
-then my 
first book 
published 
2015!



Second Book – 
January 2018



Air Rocket Works… from Hobby to Business









Rocket 
Party 
Taichung!



Laura and Steve in 
Taichung









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



My current personal projects - Breck and the Towel



R/C Drop Mechanism



https://makezine.com/projects/rc-remote-drop-mechanism/

https://makezine.com/projects/rc-remote-drop-mechanism/


What happens on Monday when kids head back to 
school after being inspired at Maker Faire?

Maker Programs 
in Schools!



When my Maker World                                        
and Teacher World Collided!

• 23 years teaching middle school – US History, World History, Language 
Arts, Computers and Media Production (20 years at Price)

• 2016 started at Steindorf K-8 STEAM School in same district as Maker 
Lab Teacher!





What I’m doing now in a Nutshell…
• 350 kids a week (12 classes)!

• One teacher – me ☺
• Very small budget (public school)

Now, onto …
• Program

• The Space

• Tools

• Favorite Resources



Program
Program Determines your Space Needs and Tools

• There is more and 
more RESEARCH 
coming out on the 
value of Maker 
Education!

• I’m still learning!  
Building the boat 
while sailing it…



What does your program or proposed 
program look like?
• Full-time credentialed Maker Teachers?

• Maker Lab as an elective class?

• Led by classified staff with classes rotating in?



Models of Programming
• Programming of a Makerspace

• Mobile Maker Carts
• Rotating Stations within a Workshop
• Scheduled Classes

• Currently at Steindorf I Teach…
• Middle School (twice a week as part of their regular schedule – 

100 minutes a week)
• Two 6th grade 
• Two 7th grade
• Two 8th grade

• K-5
• 3 - 5  – Once a week, individual classes
• K-2 - Once a week, individual classes (taught by another 

teacher)





Maker Lab – Current Middle School Program
• Balancing teaching skills, working on projects to practice skills, kid-chosen projects and 

supporting PBL’s

• Core Projects – 4th and 5th Grade
• 4th Grade

• Circuits
• Woodworking and other hand tools

• 5th Grade
• Makey Makey
• Woodworking and Power Tools

• Core Projects – To Start (for all middle schoolers)
• 6th Grade 

• Micro:Bits – Laser Cutting & 3D Printing
• 7th Grade

• mBots (Robot Petting Zoo) - 
• 8th Grade

• VEX Robotics
• Passion Projects



3rd Grade

• Cardboard Attachments
• Simple Circuits
• Tinkering



4th Grade

• Analog Circuits
• Tinkering Kits - Guide
• Scribble Bots
• Steadiness Circuits
• Operation Style Game

• Clamping and Hand Cutting Wood -    
Other Power Tools

• Intro to Microcontrollers
• Embroidery



5th Grade
• Scroll Saw Initials and Other Power Tools
• Makey Makey Projects with Scratch
• Machine Sewing



6th Grade

• Micro:Bits and Make Code
• Micro Pet Projects
• Fidget Cube

• :MOVE Mini Buggy Kit for Micro:Bit
• Laser Cutting - 3 Levels of Projects
• 3D Printing - Connected Linkages
• Paper Engineering







cubeecraft.com



7th Grade

• Robotics with Sensors
• mBots
• Robot Petting Zoo

• CardBoard Automata
• Cardboard Engineering





8th Grade

• VEX Robotics
• Playground Circuit Express with Make Code
• Battle Bots - R/C
• Projects of Choice
• Three-String Guitar
• Aero Engineering - Dragonfly Heli, Rockets, 

and Drones



Maker Lab – Program (woven in)
• Woodworking

•Hand tools – Measuring, Clamping and Cutting
•Power tools -  drill press, sander, scroll saw, power 
drill

•Design and Fabrication – Software and 
Hardware

• Tinker CAD (for .STL files) – 3D Printer
• Inkscape (for vector files) – Laser Cutter
• Easel - CNC Router – Heavy Duty Wood Cutting
• Cameo Silhouette – Paper Cutting



Project Guides (Direction Following and Workflow)



Maker Lab – Middle School (future)
•  Electronics

•  IoT (Particle Chip)
•  Quads and Fixed Wing

•Pizza Box Airplanes 
•UAV’s
•  Game of Drones

•Electric Go Carts
•Power Racing Series

•Advanced Robotics and 
Automation (PLTW)

•Vex EDR (building on 5th 
grade, VEX IQ)

• More CHOICES!







Kinder : Maker & NGSS- Eng Design 2021-2022
Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 1
Social Science /PBL Unit 
Tools for Community 
Helpers- needs K and Maker input

Make Tools in Maker Lab Repeat

Earth Science Unit
How to clean a pond? - needs 
Maker input/detail

Building pond trash collectors EIE New

Trimester 2
Physical Science Unit
How can we keep Penny 
the dog cool?

Research different materials and build Penny 
a shelter. - EIE

Repeat

Earth Science, Life Science Units
Water catchers - K and Maker need 

to review this as it’s just sketched out 

Build water collection/distribution devices to 
support plants during drought

New

Trimester 3
Physical Science Unit
Let’s solve problems in a 
potato chip factory 

Build Simple Machines- EiE New

https://docs.google.com/document/d/1ZdWsd-ZvL9-ACbKPquOK-V-EegDuMVV2PHfHKi7I3cg/edit
https://docs.google.com/document/d/1ZdWsd-ZvL9-ACbKPquOK-V-EegDuMVV2PHfHKi7I3cg/edit
https://docs.google.com/document/d/1pB--4iAEfaf1n5xcmfIWXaYQ5JahPUheQ_7g_sFgOOU/edit
https://docs.google.com/document/d/1yty83LzJwxu8HvdF6RLhFxGncuf4hTgXxbNXy-eA41c/edit
https://docs.google.com/document/d/1yty83LzJwxu8HvdF6RLhFxGncuf4hTgXxbNXy-eA41c/edit
https://docs.google.com/document/d/1sbwrTPzifE4b8VjfXXjBJrAlhAUaQbYwb5mUeIP59qk/edit
https://docs.google.com/document/d/1xgYhQd1jw8jkSmI0WflF_rKbm7mgM6XvPlm9OKeOZ1Y/edit
https://docs.google.com/document/d/1xgYhQd1jw8jkSmI0WflF_rKbm7mgM6XvPlm9OKeOZ1Y/edit


First Grade: Maker & NGSS- Eng Design 2021-2022
Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 1
Social Science/PBL Unit
Growth Mindset - NEEDS 
DISCUSSION/DECISION 
b/w Maker and Grade level

Geo/peg boards with thick and thin string or 
rubber bands to show strong and “not yet” 
connections

repeat

Trimester 2
Physical Science Unit
Light Energy

Make device for communicating over 
distance

repeat

Physical Science Unit
Sound Energy

Make instruments (den den daiko, rubber 
band harmonicas)

new?

Trimester 3
Technology at work - past, 
present, and future -  
NEEDS 
DISCUSSION/DECISION 
b/w Maker and Grade level

Explore phones, computers, etc. Create 
something that solves a problem

new

https://docs.google.com/document/d/19RgJoLYohaHXuwldK31XBzqqhILOcnBrPok3JrkdwYw/edit
https://docs.google.com/document/d/1hBkDKPYwn7ZVSd_JlibU5yX8er8GGoDnIbI_SkCwzuI/edit
https://docs.google.com/document/d/1oRdL8sW1INAnShqdM0JHhUPh_yMJrs_8kjdUjm7Rykk/edit
https://docs.google.com/document/d/1xthdS90Oo46gdJ4ju-hAZYE3nGdqskrOY2mKXXxDKho/edit
https://docs.google.com/document/d/1xthdS90Oo46gdJ4ju-hAZYE3nGdqskrOY2mKXXxDKho/edit


Second Grade: Maker & NGSS- Eng Design 2021-2022

Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 1
Physical Science & Life Science Units
Packaging Design

Design of Packages to support plants during 
transportation - EIE

New

 Life Science Unit
Hand Pollinators 

Build a model of a pollination system - EIE New

Trimester 2
Maybe an Earth 
Science activity 
here?

Life Science Unit
Monarch Migration-needs 
Maker Summary/Details

Seed dispersal drone drop, butterfly garden 
info. Signs - Original.. 

Repeat

Earth Science Unit
Land Formation Protections 
NEEDS Maker Input and 
DISCUSSION/DECISION b/w Maker 
and Grade level

Build devices to protect landforms from sliding 
as a result of environmental forces (earthquakes, 
rainstorms, other) - Proposed. Needs development

New

Trimester 3
ELA PBL
Fairy Tale & Fables needs 
Maker Summary/Details

Mini golf course - Original New

https://docs.google.com/document/d/1ByZrXvx5PLwqc_RtM2A77T_nBteNOYLpJfZnk_0LKCA/edit
https://docs.google.com/document/d/1tXSBv9EZ1_EVfLDJ0aPyMJOjaqxqo3TDbuF1ANP_LDE/edit
https://docs.google.com/document/d/1HPbF273L249UYFXLod4LjHjrainhffwY-ae-b_JiEoo/edit
https://docs.google.com/document/d/1HYS6DrEZcrw9tHMxIXLcqLRu4uibOiC5D_OI7ATi_E8/edit
https://docs.google.com/document/d/1hAUhq-Xxo4tJ2XEPBxBbtW80qvRb4F1ENs_SLLwUT-Q/edit


Third Grade: Maker & NGSS- Eng Design 2021-2022
Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 1
Social Science Unit/PBL
Local History: Pioneers, 
Ohlone, Spaniards, Farmers

Create artifacts from the time period Repeat

Physical Science Unit
Which Bridge Still Stands? 

Building/Testing Different Bridges - EIE New

Trimester 2
Earth Science Unit
Severe Weather - needs 
Maker input

Build a structure to protect people from 
different types of severe weather

Repeat

Earth and Life Science Units
Drought pollutes our water!

Designing water filters - EIE New

Trimester 3
Physical Science Unit
Magnetic and Electromagnetic 
Forces

Design a Model of a MagLev train. -  EIE New

Physical Science Unit
Windy Tower Challenge

Structural Engineers Prepare for natural hazards - 
Dream Big ** Note this duplicates Bridge-Building project from a 
Standards Perspective and should precede MagLev project, IMHO

New

https://docs.google.com/document/d/1tkjf81CmHw6xRZbXEY-l37qtoFqq-NGkop4XAx8CTE0/edit
https://docs.google.com/document/d/1tkjf81CmHw6xRZbXEY-l37qtoFqq-NGkop4XAx8CTE0/edit
https://docs.google.com/document/d/19uSXpTX0YwaOtY2GQ-otkMm8Jw5Mrevqntu6iwZIccs/edit
https://docs.google.com/document/d/1Pu1NYYxebWA-SS-L4N-geJkf2r79E8fByMemHjfvoFo/edit
https://docs.google.com/document/d/1gdJL-N_E5lnMQc9Xv7BQaJHvNcRZz3nMjVH-fJ1-CJc/edit
https://docs.google.com/document/d/1uZwI-sThZDUc6BcWmd9-ViaeOEd89IKJN8QpcOKnMXo/edit
https://docs.google.com/document/d/1uZwI-sThZDUc6BcWmd9-ViaeOEd89IKJN8QpcOKnMXo/edit
https://docs.google.com/document/d/1zs9mLNjvUehP3SoIDx_pcFcstAvdyGNhJ5U06RSu01w/edit


Fourth Grade: Maker & NGSS- Eng Design 2021-2022

Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 1 Earth Science Unit
Landforms Change Over 
Time

Evaluating Landscapes , Tarpul Design EIE New

Trimester 2 Physical  Science Unit
Energy - Circuits

Build complete circuits (Circuits engineering 
unit) EIE

New

Physical  Science Unit
Energy - Wind Power 
Generators - needs Maker 
Detail/Summary

Build Mini-windmill generators, 
Exploratorium, EIE, Dream Big

New

Trimester 3 Life and Physical  Science Unit
Codes of Communication  
needs Maker Details

Design and develop device for 
communicating patterns/codes (Morse Code)

New

https://docs.google.com/document/d/1ltcZF9P2-CLx0CJGqNwH8O4WXpd3o8reQQUoWKDZL9o/edit
https://docs.google.com/document/d/1ltcZF9P2-CLx0CJGqNwH8O4WXpd3o8reQQUoWKDZL9o/edit
https://docs.google.com/document/d/1GKmKXeO1FXpGn3urBRczLrlFYcdMOy5ucNEEsrN8UjQ/edit
https://docs.google.com/document/d/12J1VOuOt5oX_FcGvv86MH0X6tcXRgryHtwYpFgEz_nU/edit
https://docs.google.com/document/d/12J1VOuOt5oX_FcGvv86MH0X6tcXRgryHtwYpFgEz_nU/edit
https://docs.google.com/document/d/1XgMntikF1ILiDjsNj43o_AMfbAFXwukWGFa7sZl1j24/edit


Fifth Grade: Maker & NGSS- Eng Design 2021-2022
Approx 
Dates

Plan 
  PBL and/or Science/SS Unit

Activities / Deliverables New or 
Repeat

Trimester 
1

Social Science Unit/ PBL?
Who are we in our community? - 
needs Grade Level input on tree project

Construct a 3D family tree repeat

Social Science Unit/PBL
How can learning about our past help us make 
decisions about the future? - 

Designing Artifacts repeat

Trimester 2
Physical Science Unit
What a drag! 

Designing Parachutes (EiE) New

Physical Science Unit
Have a Blast! (It matters) - needs 
GradeLevel input/consideration

Mixtures and Explosions
New

Trimester 3
Life Science Unit
Ecosystem Engineers - Take out the 
Trash, River Cleaners

Physical Science Unit
Hot stuff! - Solar Energy

Ecosystem Modeling, Device design,  and 
Outreach

Designing/Improving Solar Ovens

New

New

Notes: other science areas not explored here are Earth Sciences Unit: orbital patterns/Sun/earth, 
other stars, Earth systems and interactions (hydrosphere, atmosphere, geosphere, biosphere)

https://docs.google.com/document/d/1PcYPZAVw2mpjugxGWtBLTcHJnBN583GQCezhJL6q4SM/edit
https://docs.google.com/document/d/1EadtEV9A7B6EPxUUSCHgCcy_Jl9Sy_lhT0Gr_nI7Gig/edit
https://docs.google.com/document/d/1eK05OnJIH-QLubgrVNxp_lUQct8ZVyEx4spyMv5al04/edit
https://docs.google.com/document/d/1qUATM8aZmK3PqGSiUokti0PIWqKfu4UYMGgtKLy8Dsk/edit
https://docs.google.com/document/d/1rk2gOnUnCQa9r2l8wdbzYR-093H0GLRAfz1IZ_aRo-o/edit


















PBL Support for K-8









The Space
•A look at some different spaces both big and small…

Video Tour



“Maker Corner” 
in my Old 
Classroom



Bourn Idea Lab @ Castilleja School
 

http://www.castilleja.org/bournidealab
 

Angi Chau, Ph.D. 
achau@castilleja.org  / @angichau 

Director of Bourn Idea Lab
Engineering Faculty, Robotics Advisor



Maker
Space



1,200 sq. ft.



Makin’ It Mobile

Kristan Hutchison

Makin’ It Club Manager

4 locations

40 projects

56 students

Ages 8-15

15 weeks

www.imagination4kids.com



San Jose, CA

(custom 14’ x 16’ CNC 
workshop)



Raise a CNC’ed Maker Space Shed
DIY build in Make: 40



What my 
classroom 
first looked 
like…



Over 3000 
sq. ft. 
double 
-wide 
classroom









Commercial Mobile Maker Carts



DIY Mobile Maker Carts



Lendy’s Custom 
DIY Cart





My $150 Huge Workbench



It never goes 
exactly as 
planned...



Tools





Design 
in Easel



Design in 
TinkerCAD



Design in 
Inkscape









Favorite Low-Tech Tools



Favorite Low-Tech Materials



Storage









In Action!

































Resources
&

Management



Managing Resources GO
Unlimited 
use okay

WAIT
Use in limited 

amounts

STOP
Ask before you 

use



Jobs



 Web Resources: 
www.cambriansd.org/makerlab







Agency by 
Design





Web Resources - www.teachengineering.org



make.co



instructables.com



makered.org



digitalpromise.org/maker-leadership/









Tinker Kits Include:

• Electric Motor                                                            
• Craft sticks (5)
• Alligator Cables (4)                                                     
• Toothpicks (3)
• Battery Holder with On/Off Switch                              
• Paper Clips (5)
• AA Batteries (2)                                                      
• Hot Glue Stick
• Releasable Cable Ties (4)                                           
• Cardboard Square
• LED’s (3 colors)   
• 56 Ohm Resistor                                                     
• Handy Storage Box
• Cork
• 28 Page Full-Color Tinker Kit Manual
         
Just add your own masking tape and some creativity 
and you’re ready for hours of tinkering fun!



If you had $1000 to get started…
• Glue Guns!  (less than $5 each)
• Tinker Kits (30 for $150)
• Makey Makey Boards ($50 each, have kids work in teams - Needs to be 

connected to a laptop for programming with SCRATCH)
• SCRATCH (Free at: https://scratch.mit.edu/) Graphical programming 

interface to use with Arduino and Makey Makey boards.
• BBC micro:bit – ($15!)
• Playground Circuit Express - ($22)
• Hand tools
• DIY Cart and Storage Bins



More of my Favorite Stuff!
As your budget grows…

• Laser Cutters – Full Spectrum or Glowforge

• Scroll Saw – harborfreight.com

• Paper Marble Rollercoaster - paperrollercoasters.com

• Strawbees – www.strawbees.com

• Sparkfun Inventor Kits – www.sparkfun.com

• Air Rockets – www.airrocketworks.com

• mBots – makeblock.com

• Makey Makey – makeymakey.com

• Scratch – scratch.mit.edu

• DIY R/C Airplanes - brooklynaerodrome.com
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