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Learning through MAKING - Discussion Outline
• Introductions
• Making in the classroom (background)
• Our pivot to making (County Maker Competition, a.k.a. OC Maker Challenge)
• Executing in the classroom (Engineering Design/Build Process)
• Role of Arduino in a Maker Classroom
• Results

Learning through MAKING - our background
• Began as Middle School Woodshop (2011/2012)
• Added an electric guitar building club (2012/2013)
• Expanded to a pilot STEM class (2013/2014)
• Tripled in size and added a Science teacher 2014/2015
• Added two additional periods of “intro to STEAM” 2015/2016
• Current year- added a Math teacher into a three teacher cohort - planning cross curricular activities and
beginning to collaborate with English and History as well

What is the OC Maker Challenge?
It is a County-wide challenge to students and a call to action to invent:

“Design and build, or significantly repurpose, a product that
will solve a problem, need or want.”
Began in 2012 by the CTE Partnership
The intent was to “deliver an authentic experience and creative environment that
combined STEM technologies, Art and Design in a culture of inquiry, problem solving,
and active engagement.”
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Putting the STEM in “Making”
Our Focus

Vehicle for delivering STEM across the Curriculum

Our Niche
7-14

Our Frame

Creating a product that solves a
problem

Our Mission

OCM Scope vs
general “Making”

3D Technology in every
classroom!

Maker Movement

Don’t forget the
“A”…
ART …and the Humanities!

The Apple concept …
… “it’s in Apple’s DNA that technology
alone is not enough — that it’s
technology married with liberal arts,
married with the humanities, that
yields us the result that makes our
hearts sing.”

RESPONSE TO INITIATIVES

Response to multiple instructional initiatives & standards in ONE MOVE!
NEXT
GENERATION
SCIENCE
STANDARDS
COLLEGE
AND
CAREER
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CENTURY
SKILLS

MAKING
COMMON
CORE
STANDARDS

STEM + (STEAM)

21st Century Skills 4 C’s
COMMUNICATION
COLLABORATION
CRITICAL THINKING

CREATIVITY

C
C
C
C

Sharing thoughts, questions,
ideas and solutions.
Working together to reach a goal. –
putting talent, expertise, and smarts
to work.
Looking a problems in a new way,
linking learning across subjects
and disciplines
Trying new approaches to get things
done equals innovation & invention

ALL IN ONE, REAL WORLD, INTEGRATED PROJECT DELIVERED IN THE CLASSROOM!

Taking It To The Classroom

So…, how does this work in the trenches?

Examples: Participating
Student Projects
• Filament Storage (Arduino)

• Cuplate Video

• Sleep Friendly Smoke DetectorWalker Jr. High - AUHSD

How Did Educators Engage Students?
Provide students with:
• Skills that are relevant and in demand
• Access to tools that allow them to create
• The freedom to create and change their world

Smoke Detector-

Walker Jr. High - Anaheim Union School District

Our Secret Sauce
MAKING through 3D printing
coupled with Arduino can be a
powerful learning vehicle that
empowers and engages students and
inspires them to be the inventors
and innovators of tomorrow.

Engineering Design Process

The engineering design process is a series of steps that engineers follow when they are trying to solve a problem
and design a solution for something; it is a methodical approach to problem solving. This is similar to the
“Scientific Method” which is taught to young scientists. There is no single universally accepted design process.
It seems as though most engineers have their own twist for how the process works. The process generally starts
with a problem and ends with a solution, but the middle steps can vary.
http://curriculum.vexrobotics.com/curriculum/intro-to-engineering/what-is-the-engineering-design-process

Engineering Design Process
There is no single universally accepted design process…
In my classroom:
• Identify the problem to be solved
• Define requirements (what conditions must be met in
order to solve the problem)
• Research existing options (maybe this isn’t necessary!)
• Brainstorm several solutions
• Discuss and identify constraints (time and money are
almost always a part of the conversation)

Engineering Design Process
There is no single universally accepted design process…
In my classroom (cont.):
• Revisit potential solutions based upon constraints and select or
revise existing until a potential candidate is chosen.
• Build
• Test (for function and against requirements)
• Revise (a build/test/revise loop is often a really critical portion)
• Share
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Engineering Design Process in a Maker Classroom
What constraints do you often encounter in your
classroom (what things hold you and your students
back)?
Several of the big constraints I feel we encounter are:
• Tools/Equipment
• Skills (students and teacher)
A Maker Classroom can help your students overcome
these constraints

Tools/Equipment in a Maker Classroom
Some tools/equipment that I’ve found helpful in our Maker Classroom:
• 3D printer(s)
• Computers that can run programming environments (like Arduino) as well as 3D modeling apps (I use
Sketchup - the free version)
• Arduino micro-controllers or other micro-controller or micro-computer & various components

Tools/Equipment in a Maker Classroom
Some tools/equipment that I’ve found helpful in our Maker Classroom:
• Woodshop type tools (hand saws, small power tools, drills, screwdrivers - all the way up to the big items like table and miter saws)
• Hot glue guns
• Laser cutters
• CNC Mill

Tools/Equipment - WHAT IS ARDUINO???
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Differentiating through Arduino
How does Arduino help set the kids apart?

“School is pretty boring, but it could be a lot more interesting and interactive”
TWELVE-YEAR-OLD ELECTRONICS PRODIGY QUIN ETNYRE WANTED TO
MAKE EDUCATION MORE FUN. SO HE BECAME A TEACHER...
http://www.popsci.com/technology/article/2013-08/short-circuit

Differentiating through Arduino
How does Arduino help set the kids apart?
Half of all high paying jobs in the US
require this skill: coding

http://www.marketwatch.com/story/half-of-the-high-paying-jobs-in-americanow-require-this-skill-2016-06-21
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Differentiating through Arduino
How does Arduino help set the kids apart?
Programming is highly focused on problem solving and critical thinking - adding in
electronics increases the opportunities for kids to build their own abilities for these
two highly sought after skills.

Building Skills (teacher & student)
Lessons learned:
• Learn WITH the kids - you don’t have to know everything at the start
• Find a way to be their tour guide (get out of their way!)
• Ask questions, try not to solve problems
• Give them challenges to overcome and let them do it
• Embrace a culture of failure!
• Don’t be afraid - if you wait till it’s perfect, you will never start
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Building Skills (resources)
The internet and youTube are both fantastic resources for guides and tutorials
Great starting places:
•
•
• Getting started - https://www.arduino.cc/en/Guide/HomePage
• Tutorial - https://www.arduino.cc/en/Tutorial/HomePage
• Arduino Language Reference - https://www.arduino.cc/en/Reference/HomePage
• Creative Technologies in the Classroom (CTC) - https://www.arduino.cc/en/Main/CTCprogram

encourages kids to find their own answers and solutions online!

What Is The Significance of 3D Printing Here?
3D printing helps students bridge the
gap between a 2D image on a screen
and a real tangible product that they
can hold and make with their own
hands.
Students love to design, they just
need to be presented with tools.
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What Is The Significance of 3D Printing Here?
Improved Spatial Reasoning Abilities
Which of the patterns when folded will make the cube shown?

Learning through MAKING
Real-world examples of how the
Engineering Design Process has been
implemented though the OC Maker
Challenge/3D Printing/Arduino and
delivered in the classroom over
several consecutive years, with an
overview of classroom processes,
student work examples, and teacher
resources.
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MakerChallenge
Pilot 2013-2014
18 -Teachers
8 - MS/HS
3 - CC

Participants
(Community)

2015-2016
70 - Teachers
48 - MS/HS
3 - CC

2014-2015
51 - Teachers
22 - MS/HS
3 - CC
Projects/Exhibits
2013 - 2014 – 45
2014 - 2015 – 96
2015 - 2016 – 160

MakerChallenge
By The Numbers - It’s a Huge
Success!
It has grown substantially over the last four years:
• 40 student entries in 2014
• 90 student entries in 2015
• 170 student entries in 2016
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