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Tinkering with Light, Sound, and Motion

A guide for explorations and sharing possibilities
for Young Makers mentors

This guide is intended to help you make the best use of your Maker Ed workshop experience
and the materials you’ve received to bring physical computing possibilities to your Young
Makers clubs. We’ll share facilitation tips and suggestions to help you provide your own
introduction to physical computing workshops. We’'re excited to know that you’ll be continuing
to learn along with young makers, as you tinker and help seed the development of new
projects made possible by the power of tiny programmable Arduinos and the prototyping
possibilities of breadboards.

Facilitation: Tips and Goals

This workshop and guide are meant to inspire and support your work in introducing physical
computing concepts to youth in ways that are empowering, effective, and youth-centered.

We recognise that you already have your own style of interaction and experience with your
particular group of young makers. Whatever we suggest facilitation-wise, we are excited to
know that you will adapt and improve upon these approaches to create fun, playful,
informative, and inspiring workshop sessions.

General Facilitation Tips
What practices and mindsets help provide the best possible experiences for you and your
Young Makers club members?
e Reflect upon what you notice, and ask questions to help lead to discoveries.
e Collect and document in a variety of ways at every stage of your workshops.
e Find and connect those who may be struggling in a particular area with those who may
have found a solution. Your role is to enhance peer-to-peer support.



e Let your group know that while some struggle is expected, if they are really stuck, you
will help connect them to peers or help directly when needed.

e Admit and celebrate what you don’t yet know, and share your excitement about
learning with and from young makers.

e Celebrate and share mysteries, and recognise efforts driven by curiosity and
playfulness.

Goals of Facilitation

What do we hope to achieve, and provide?

e Plenty of opportunities to play and collaborate
Exploration, discovery, and experimentation
Experience with new materials and skills
Use of familiar materials in contexts that encourage the discovery of new uses
Youth empowerment to discover and learn independently
Peer-to-peer exchange and support of newly gained skills, ideas and concepts
A wide variety of questions and challenges providing multiple routes to success
The development of new, adapted and/or unique projects
A fun, inspiring, and memorable introduction to physical computing possibilities

Tips from the classroom
These common mantras from classroom teacher are helpful to keep in mind when working
with a groups of young makers, especially if they get stuck:

e Think, pair, share: allowing time to think, encouraging pairing, and group sharing
e “Ask two others before you ask me”
e “Spend another two minutes trying”

Sample Language
“Wow, you really stuck with this and figured that out after all those problems. Would it be OK
with you if | sent others to you for help if they need it with this kind of thing?”

“I notice you keep finding new ways of connecting those LEDs! Have you drawn any of these
setups, and recorded any of your observations? I'd love to be able to share them with
everyone.”

“I notice you are really struggling with this. | wonder if someone else has encountered the
same problem. Let’s check.”

“I hear your frustration. | would be frustrated too after so much work. Would you like to take a
break and come back to it? Perhaps you can help this other pair with the battery connection
you got working earlier?



“Wow. That does not make any sense to me either. How cool is it that we have this mystery? |
wonder what’s going on? If you figure it out, can you tell me so that | can share it with
everyone?”

“Whoa. That’s a crazy number of LEDs and wires! | see some LEDs are on, while others turn
off when you plug that one in. This would be useful as an example of how complex this all can
be. Can | take a picture to save and share it? I'll bet Maker Ed would love to see what you
made as well!”

Answers and Expertise

When you are investigating with young makers, you don’t need to have all of the answers.
This is an area where your young makers will quickly become both teachers and learners as
all share their questions, discoveries, and ideas as you problem solve and playfully explore
together. Your role is to help facilitate their learning through questions, observations,
providing appropriate challenges, and modeling collaborative, inquiry-based, and playful
approaches.

Physical Computing: Goals and Context

Physical computing provides tools that bridge the analog and digital worlds. From the inputs
of sensors to environment to outputting light, sound, and/or motion, interaction becomes
possible, and through coding, endlessly customizable.

These options are becoming increasingly less expensive and easier to use. With Trinkets,
Arduinos have been simplified and reduced in cost so that projects using them become much
more achievable. Arduino Unos that cost $35 can, in many cases, be replaced with Trinkets
that cost $6 or less.

Physical Computing Skill and Content Goals

Familiarity with breadboards

Experience with breadboard exploration and troubleshooting using LEDs

Ability to install and use Adafruits’ Trinket Arduino IDE

Familiarity with code library and resources for Trinkets

Ability to change parameters and experiment with existing code examples
Experience using piezo speakers (sound), micro servos (motion) and NeoPixel RGB
LEDs (light)

e Adaptation and building experience using one or more elements of sound, light, and
motion

Comfort and ability to apply these skills and content knowledge to a unique project
Confidence in supporting youth in using Trinkets and/or breadboards for their unique
projects



Preparation: Planning your Workshop Time

When planning your workshop time with young makers, it's handy to think about how best to
take advantage of everyone being together, as well as what might be left for individual
pursuits and explorations with siblings and/or parents and guardians.

We suggest planning time to:

Play and explore with materials from the beginning

Revisit, explore and build

Share and learn from each other

Work together, and have the option of working alone

Take breaks!

Troubleshoot

Slow down and enjoy the mysteries and learnings as they arise
Reflect and document

This workshop for Young Makers’ mentors has been a packed six hours. Very likely, your
workshop will be spread over several sessions, or take place in a shorter amount of time with
more time left for experimentation.

Some suggested session breakdowns
e Session One: Breadboarding and circuit explorations
e Session Two: Soldering! Thinking about project possibilities with light, sound, and
motion.
o If you have only one or a few soldering irons, you may choose to combine
Session One with this session, and rotate young makers at the soldering
station(s).
Session Three: Computer Code Trinket example creation/ exploration
Session Four: A closer look behind the code, tweaking, playing and developing unique
projects.

Beginning with Breadboarding and Circuit Exploration
Breadboarding provides a great way to dive right into material exploration!. Right away, your
young makers will be invited to explore and discover concepts of breadboarding, prototyping,
and circuitry on their own. While there most certainly will be struggles and challenges, taking
these on leads to shared discovery, learning, and delight.

There are mysteries to be discovered in this process, ones that may help drive curiosity about
circuits. Many you will not have an explanation for (this is a good thing!) and many you all may
work together to figure out what is going on.

As you have experienced in your workshop, there are many hidden variables and challenges
when it comes to the use of LEDs. Different LED color combinations, the order and polarity of
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connections, amount of voltages, and the kinds of ways that LEDs are connected to one or
more batteries all adds up to make things pretty complicated. This allows for observations and
struggles that can inspire more investigation and revelations about circuits, voltages,
breadboards and LEDs. Overall, this step helps to set a tone of being OK with things that are
not completely solved, which is especially useful for your investigations using the Trinkets and
coding, where an even greater number of physical and digital variables exist.

Exploring circuits and breadboarding
This phase allows for the exploration of Breadboards, LEDs, and the discovery of the
affordances of using breadboards for electrical connections.

We've given our Young Makers mentors transparent breadboards so that some of the “black
box” mystery of how the rows and columns are connected is a bit less obscure. For your
young makers, we’ve provided less-expensive opaque breadboards that preserve more of the
mystery of the board’s connections.

Materials and Preparation:

Provide, per pair of students:

1-2 breadboards

Stranded wire jumpers, enough to share throughout the group

LED assortments

CR2032 Lithium coin cells

Long breadboard headers (see below) for one method of connecting batteries to the
breadboard

e Tape, and optionally: wooden clothespins (spring and solid)

Have prepared as examples:

As a starting point, have on hand a few LED/ Breadboard coin cell battery holder examples of
ways to connect batteries to the breadboard. See the pictures below for a few examples. We
recommend showing just the battery connections, without the extra LEDs shown (see: “What
to leave for discovery”)

Photos: Details of using an LED, and long
breadboard headers, as coin cell battery
holders



Suggested Order of Exploration

Begin with coin cells and LEDs only

Likely by now, your young makers have had at least some, if not extensive, experience with
getting LEDs to light up when using only coin cells and LEDs. This is good time to have them
share observations and what they have learned about LEDs. Then:

Bring on the breadboards!

It's time to see what possibilities the breadboard and jumper wires bring with multiple LEDs!
You have transparent breadboards to serve as examples. While the breadboards we have
provided you with for your young makers are opaque, you can invite examination of the
transparent board to see what can be learned from it.

Facilitating Discovery

Suggested prompts
e What is possible with multiple LEDs, batteries, and breadboards?
e How might we get more than one LED to light up?
e What do you notice about combining multiple LEDs and batteries, and how
breadboards work?

Sample language

“You've had experience with LEDs. Let’s explore ways that we might use multiple LEDs with
these breadboards. What is possible with them? What might we learn about these
breadboards, and more about LEDs and coin cells?”

What to show

Little at first. Ask, if your group is new to breadboards, what do you notice about them? What
do you wonder about? What do you notice about the jumper wires? How might they work?
(demonstrate jumper use for them only if necessary) After exploring ways of connecting LEDs
to the coin cell batteries without the breadboards, explore together various ways of
connecting both sides of three Volt (3V) Coin battery to the breadboard as a place to start
breadboard explorations.

What to leave for discovery

The actual lighting up of combinations of LEDs using the breadboard.

In response to struggles with LED circuit basics, allow and encourage support from peers first
before jumping in to help directly.








https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard
http://www.instructables.com/id/Build-a-Simple-Circuit-from-a-Pizza-Box-No-Solder/
http://highhillhomeschool.blogspot.com/2012/04/make-your-own-electrical-switch.html
http://tinkering.exploratorium.edu/circuit-boards
http://makeshoppgh.com/?s=circuit+blocks



http://www.amazon.com/Desoldering-Vacuum-Solder-Sucker-Removal/dp/B003FHYL7I/ref=sr_1_1?s=hi&ie=UTF8&qid=1425495881&sr=1-1
http://www.amazon.com/Desoldering-Vacuum-Solder-Sucker-Removal/dp/B003FHYL7I/ref=sr_1_1?s=hi&ie=UTF8&qid=1425495881&sr=1-1



https://learn.adafruit.com/adafruit-guide-excellent-soldering/
https://learn.adafruit.com/adafruit-guide-excellent-soldering/making-a-good-solder-joint






https://learn.adafruit.com/introducing-trinket/setting-up-with-arduino-ide
https://learn.adafruit.com/downloads/pdf/introducing-trinket.pdf



https://learn.adafruit.com/introducing-trinket/setting-up-with-arduino-ide
https://learn.adafruit.com/usbtinyisp/drivers
http://codergirljp.blogspot.com/2014/01/programming-trinket-with-arduino-ide-in.html
http://forums.adafruit.com/viewforum.php?f=52















https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%203%20Diagrams/Figure%203-9%20LED.png
https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%203%20Diagrams/Figure%203-9%20LED.png
https://github.com/trinketbook/GettingStartedWithTrinket/tree/master/Chapter%203%20Code/Chapter3_01Blink
https://github.com/trinketbook/GettingStartedWithTrinket/tree/master/Chapter%203%20Code/Chapter3_01Blink



https://github.com/trinketbook/GettingStartedWithTrinket
https://surfboard-public.sharepoint.com/Blog/Post/7/Christmas-Lighting



https://github.com/trinketbook/GettingStartedWithTrinket/tree/master/Chapter%203%20Code/Chapter3_02Theremin
https://github.com/trinketbook/GettingStartedWithTrinket/tree/master/Chapter%203%20Code/Chapter3_02Theremin
https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%203%20Diagrams/Figure%203-15%20Theremin%20Fritzing.png
https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%203%20Diagrams/Figure%203-15%20Theremin%20Fritzing.png
https://drive.google.com/a/makered.org/file/d/0B6ccSj2TUIBbN3lUbjRwWlUweTg/view



https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%205%20Diagrams/Figure%205-19%20Servo%20Fritzing.png
https://github.com/trinketbook/GettingStartedWithTrinket/blob/master/Chapter%205%20Diagrams/Figure%205-19%20Servo%20Fritzing.png
https://learn.adafruit.com/trinket-gemma-servo-control
https://learn.adafruit.com/users/thekitty



https://plus.google.com/communities/108516741770696736815



https://learn.adafruit.com/search?q=trinket
http://arduining.com/category/trinket-projects/
http://www.instructables.com/howto/trinket+Adafruit/



https://www.adafruit.com/products/1501
https://www.adafruit.com/products/2289
http://shop.evilmadscientist.com/productsmenu/partsmenu/623-breadboard?qh=YTo2OntpOjA7czoxMToidHJhbnNwYXJlbnQiO2k6MTtzOjEwOiJicmVhZGJvYXJkIjtpOjI7czoxMToiYnJlYWRib2FyZHMiO2k6MztzOjEzOiJicmVhZGJvYXJkaW5nIjtpOjQ7czoxNDoiYnJlYWRib2FyZGFibGUiO2k6NTtzOjIyOiJ0cmFuc3BhcmVudCBicmVhZGJvYXJkIjt9
https://www.adafruit.com/products/169
https://www.adafruit.com/products/153
https://www.adafruit.com/products/1312
http://shop.evilmadscientist.com/productsmenu/partsmenu/369
http://shop.evilmadscientist.com/productsmenu/partsmenu/369
https://www.adafruit.com/products/160
https://www.adafruit.com/product/161
https://www.adafruit.com/product/356
https://www.adafruit.com/products/400
https://www.adafruit.com/products/392
https://www.adafruit.com/products/260
http://www.ikea.com/us/en/catalog/products/60263606/
http://www.ikea.com/us/en/catalog/products/60263606/

