
Makey Makey
Conductive Bongo

Create a bongo out of any 
conductive item using Makey 
Makey and an online bongo 
program.
https://apps.makeymakey.com/bongos/
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Materials: 
• Makey Makey Classic Kit
• Gator clips
• USB cable
• Computer with web access
• Assorted conductive items  

(metal, copper tape, foil, etc.)

Quick Start:
1. Follow the Makey Makey setup 

instructions (plug in USB to Makey 
Makey and into the computer)

2. Attach one gator clip to “Earth”
3. Attach other gator clips to arrow keys 

on Makey Makey
4. Attach the other end of gator clip to a 

conductive item
5. Hold the “Earth” gator clip with 

one hand and touch one of your 
conductive items with the other hand 
to trigger your bongo sounds.

 
 

Hints and Tips:
• Makey Makey has a wealth of 

information, games, apps, and ideas 
on how to use your Makey Makey.

• To make sure it’s working, touch the 
“Earth” with one hand, and the “arrow” 
or, “space” with the other hand. If a 
red light turns on, the Makey Makey is 
working.

Extended Challenges
Music: Try out other virtual instruments like 
the piano at https://apps.makeymakey.
com/piano/.
Music: Can you play the bongos in time 
with another Makey Makey piano (or other 
instrument)? Try making your own band!
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Makey Makey
Scratch + Makey Makey

Learn to trigger sounds, movements 
and more by combining Scratch and 
Makey Makey. Try to make a simple 
video game, or a way to trigger 
custom sounds and recordings. 
Scratch.mit.edu

Learn to trigger sounds, movements Learn to trigger sounds, movements Learn to trigger sounds, movements 
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Materials: 
• Makey Makey Classic Kit
• Gator clips
• USB cable
• Computer with web access
• Assorted conductive items  

(metal, copper tape, foil, etc.)

Quick Start:
1. Follow the Makey Makey setup 

instructions (plug in USB to Makey 
Makey and into the computer).

2. Attach one gator clip to “Earth”
3. Attach other gator clips to arrow keys 

on Makey Makey
4. Attach the other end of gator clip to a 

conductive item
5. Use MIT’s Scratch block coding to map 

keyboard keys to sounds, or make 
digital characters move. 

Hints and Tips:
• Look in the “Events” section of Scratch 

to find the “when ______  is pressed” 
block to get started.

• You can trigger sounds or even record 
your voice with Scratch and trigger 
that!

Extended Challenges
Computer Science: Use Makey Makey 
and Scratch to program a simple game. 
Discuss inputs and outputs, variables, 
loops, and more.
Music: Challenge yourself to theme your 
program around a famous composer.  
Social Studies: Research a topic and 
engineer a way to share something you 
learned through Scratch and Makey 
Makey.
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Makey Makey
Secret Messages

Can you make a secret 
message for a friend by 
combining conductive touch 
points, sounds, Makey Makey, 
and Scratch?

D
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Materials: 
• Makey Makey Classic Kit
• Gator clips
• USB cable
• Computer with web access
• Assorted conductive items  

(metal, copper tape, foil, etc.)

Quick Start:
1. Find an old book, newspaper, or for 

a more open-ended project, a blank 
piece of paper that you can use to 
create your secret message on.

2. Cover up some words or areas of your 
page. Will you make a message out of 
the words that are not covered, or will 
you make a secret message that you 
can only read by touching conductive 
pads of your page?

3. Plug in your Makey Makey into the 
computer.

4. Add conductive pads to your message 
and hook up to Makey Makey.

5. Create a new project in Scratch with 

your sounds mapped to keys.
6. Read your message by touching the 

mapped keys. Will you add sounds to 
your message?

Hints and Tips:
• Instead of black marker, try conductive 

paint to black out your message. Once 
it’s dry, you can connect and trigger 
Makey Makey with each separate black 
paint area 

Extended Challenges
Computer Science: Can you add in more 
than just sounds? Could your message 
trigger online Scratch animations? Or move 
a character through a programed maze? 
Think creatively and deepen your coding 
skills too!
English/Language Arts: Can you write a 
message to a character in a book you’re 
reading? What would you say?
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Makey Makey
Interactive Poster

Make a poster that is interactive! 
Will you add sound to a map or 
trigger audio from a civil rights 
march?  It’s up to you and your 
imagination.

Make a poster that is interactive! Make a poster that is interactive! Make a poster that is interactive! 
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Materials: 
• Makey Makey Classic Kit
• Gator clips
• USB cable
• Computer with web access
• Assorted conductive items  

(metal, copper tape, foil, etc.)

Quick Start:
1. Gather assorted craft materials, paper, 

and markers.
2. Plan your poster. What elements will be 

conductive and what will they trigger?
3. Create your poster masterpiece.
4. Add conductive pads to your poster 

and hook up to Makey Makey.
5. Plug in your Makey Makey into the 

computer and go to Scratch.
6. Create a new project in Scratch 

with your outputs (sounds, Sprite 
movement, etc.) mapped to various 
keyboard keys.

7. Show it off to others.

Hints and Tips:
• Brass fasteners (or brads) are 

conductive, easy to punch through 
paper/poster board, and work great 
for Makey Makey triggering.

Extended Challenges
Social Studies: Can you make a poster 
about a famous inventor or a historical 
event?
Science: Try to create a teaching poster 
where each conductive pad will trigger an 
explanation. This could be the parts of a 
cell diagram, animal kingdoms chart, or 
parts of a habitat.
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Makey Makey
Adaptive Sound Device

Can you create a book that reads 
to people who have lost their sight? 
Or maybe another device that helps 
people by using the abilities of the 
Makey Makey.

Can you create a book that reads Can you create a book that reads Can you create a book that reads 
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Materials: 
• Makey Makey Classic Kit
• Gator clips
• USB cable
• Computer with web access
• Assorted conductive items  

(metal, copper tape, foil, etc.)

Quick Start:
1. Use design thinking to brainstorm how 

you will create an amazing adaptive 
device.

2. Gather materials and start to create.
3. Test and iterate your design.
4. Show off your final prototype to your 

lass or friends.
 
 
 
 

Hints and Tips:
• Really get to know your user. Have 

empathy for what it might be like to 
not have your vision, maybe even 
blindfold yourself to better understand 
what might be a good device to invent 
for them. 

Extended Challenges
Social Studies: Research the people of 
various countries and what issues they 
may be facing. Can you develop a device 
that would help them?
Computer Science: Think about how you 
can do other things with the Makey Makey 
to help people. Can you code a calculator 
app? Or a way to help measure things with 
Makey Makey?
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Makedo
Cardboard Structure

Build a cardboard structure that 
is as tall as possible but isn’t 
wider than 6 inches at the base. 
Add a working door, window, or 
elevator for an extra challenge.

Build a cardboard structure that Build a cardboard structure that Build a cardboard structure that 
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Materials: 
• Cardboard
• Makedo connectors and tool

Quick Start:
1. Collect scrap cardboard and a set  

of Makedo connectors and tools.
2. Draw out a quick idea of your 

cardboard structure
3. Build your structure and add in 

features as you go.
4. How tall can you make it?

 
 
 
 
 
 
 
 

Hints and Tips:
• The punch tool helps to make holes in 

cardboard so that the screw fasteners 
can really attach.

Extended Challenges
Social Studies: What famous structures 
can you model out of cardboard? Try the 
Eiffel Tower, or a newer skyscraper like the 
Dubai Burj Khalifa tower.
Science: How do skyscrapers stand so tall? 
How do elevators work? What happens if 
you drop a penny off a tower? Discuss how 
tall structures have evolved over the years
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Makedo
Bridge the Gap

Build a cardboard bridge that 
can hold the most weight, is the 
longest, or mimics a real bridge 
that you’ve seen.

Build a cardboard bridge that Build a cardboard bridge that Build a cardboard bridge that 
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Materials: 
• Cardboard
• Makedo connectors and tools
• Canary Box Cutter
• Markers
• Paper
• Tape for decoration

Quick Start:
1. Collect scrap cardboard and a set of 

Makedo connectors and tools.
2. Draw out a quick idea of your 

cardboard bridge
3. Construct your bridge.
4. Test and evaluate your bridge. Can 

you make it hold a book…or maybe 
even two?

 
 
 
 

Hints and Tips:
• Regular scissors can be challenging 

when cutting cardboard. Instead try to 
use tools designed to cut cardboard 
such as the Canary scissors and 
Makedo cardboard saws.

• Take your skills to the next level with 
the Makedo online tutorials found on 
their site.

Extended Challenges
Science: Explore how bridges hold more 
weight. Dig into the following terms: 
compression, tension, torsion, shear, load, 
and truss. Take your study even further by 
examining these different types of bridges: 
cable-stayed bridge, suspension bridge, 
harp-stayed bridge, beam bridge, and a 
truss bridge.
Social Studies: Can you build a replica of a 
famous bridge? The Golden Gate Bridge? 
Brooklyn Bridge? London Bridge? 
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Makedo
Costume Creator

Design a costume entirely 
out of cardboard. Can you 
make a superhero mask and 
suit? Or maybe a dress for a 
medieval queen?

D
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Materials: 
• Cardboard
• Canary Box Cutters
• Makedo connectors and tools Markers
• Paper
• Tape for decoration

Quick Start:
1. Collect scrap cardboard and a set of 

Makedo connectors and tools.
2. Draw out a quick sketch of your 

costume or just start building.
3. As you build think about how you will 

balance how it looks and how it work 
(form vs. function).

4. When you are finished, have a fashion 
show for your class.

 
 

Hints and Tips:
• Did you know that Makedo has a set of 

free 3D-print files online? Hinges, screw 
bits, straps, and more. Use the link 
below to find out more. https://www.
thingiverse.com/Makedo/designs

Extended Challenges
Social Studies: Pick a time period and 
create a themed period costume item. 
Art: Integrate a famous artist’s style into 
your cardboard costume. Try Cubism like 
Picasso; paper cutting like Henri Matisse; or 
kinetic-inspired designs like Bridget Riley.
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Makedo
Simple Shoe Design

Design a prototype of a simple 
shoe that could be inexpensively 
made for students around the 
world who don’t have proper 
footwear.

Design a prototype of a simple Design a prototype of a simple Design a prototype of a simple 
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Materials: 
• Cardboard
• Makedo connectors and tools
• Canary Box Cutters
• Markers
• Paper
• Tape for decoration

Quick Start:
1. Collect scrap cardboard and a set of 

Makedo connectors and tools.
2. Use design thinking to brainstorm how 

you will create an amazing new pair of 
shoes.

3. Gather materials and start to create.
4. Test and iterate your design.
5. Show off your final prototype to your 

class or friends. 

 
 

Hints and Tips:
• Want to take your cardboard creativity 

further with new techniques?  
Take a look at:  
http://tiny.cc/cardboardtechnique 
for some great inspiration. 

Extended Challenges
Geography: Explore the needs of people 
in other countries. Make a map or graph 
of high-need areas of the world where 
people don’t have access to shoes. How 
would the shoe design change according 
to the climate and needs of each 
community?
Science: Add in a materials exploration to 
this build. Research what materials you 
could really use to make inexpensive but 
durable shoes. Is there a way to re-use 
items that are thrown away like tires, 
burlap, or fabric to make the shoes? 
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Makedo
Prototyping for Accessibility

Prototype a solution to update a space 
(room, building, or outdoor area) to better 
fit a need. Can you design a way to make a 
school space better for social distancing? 
Can you make a way for a playground more 
accessible for people with special needs? 
What other needs do you see that you could 
design a solution for? 

I
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Materials: 
• Cardboard
• Makedo connectors and tools
• Canary Box Cutters
• Markers
• Paper
• Tape for decoration

Quick Start:
1. Collect cardboard pieces and a set of 

Makedo connectors and tools.
2. What space are you modifying? What 

need are you fulfilling? Draw out a 
quick sketch of your prototype.

3. What shapes will you need to make? 
Start with more basic pieces and add 
on to make a more intricate, detailed 
design.

4. Keep building, testing, and iterating 
until you finish your prototype.

5. Show it off to others.

Hints and Tips:
• If you’re not sure where to begin, think 

about what the space you are thinking 
of right now looks like. Start there, 
then think of how you can change or 
update it.

• Innovation takes a lot of trying. So, 
if your prototype doesn’t work out 
the first time, don’t be sad. Just keep 
trying, testing, trying and testing some 
more–engineers call this “iterating.” 

Extended Challenges
Social Studies: This could be connected to 
events related to COVID-19, accessibility 
needs for all people, and inclusive spaces 
which has many connections to historical 
movements and time periods. 
English/Language Arts: Create a story or 
written explanation of your solution.  This 
could also be done as a narrated video.

I 
Innovator

22
Points



Chibitronics
LED Bookmark

Create a bookmark that 
lights up.

T
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Materials: 
• Chibitronics Chibi Lights LED Circuit 

Stickers STEM Starter Kit
• Construction paper
• Tape
• Scissors
• Markers
• Hole Punch & String (for tassel)

Quick Start:
1. Cut a bookmark out of construction 

paper. 
2. Create a simple one LED circuit.
3. Draw out your circuit on the bookmark.
4. Lay down circuit tape to make a path 

to the coin cell battery (leave a gap for 
the sticker LED).

5. Add the battery, decorate, and add a 
hole and tassel if time allows.

 
 
 

Hints and Tips:
• The Chibitronics site has great video 

resources to help you, so make sure you 
watch those as soon as possible at:  
https://chibitronics.com/how-to-
page/.

• LEDs have a positive and a negative 
side, look on the sticker for the + and – 
symbols. Also remember that the top 
of the coin cell battery is positive, the 
bottom is negative.

Extended Challenges
Art: Make your bookmark inspired by 
your favorite artist, painting, or style. How 
can you incorporate the function of this 
bookmark with your unique artistic style?
English/Language Arts: Create bookmarks 
in a specific genre of books (mystery, 
historical fiction, sci fi, etc.). Add in quotes 
from classic works, or pick a poem to write 
on your bookmark. For an extra challenge, 
try to light up your own Haiku.
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Chibitronics
Make A Scene

Design and create a scene 
from a book you are reading or 
something from social studies 
using Chibitronics.

S
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Materials: 
• Chibitronics Chibi Lights LED Circuit Stickers 

STEM Starter Kit
• Construction paper
• Tape
• Scissors
• Markers
• Other craft materials

Quick Start:
1. Watch or read the Chibitronics, parallel 

circuit tutorial to learn the basics at: 
https://chibitronics.com/parallel-circuit-
tutorial/.

2. Assemble your materials and think about 
what scene you want to create. How can 
you add light to better communicate what 
is happening in the scene?

3. Plan out how you will draw it and how you 
want it to light up.

4. Draw out your scene and use coloring 
materials or construction paper to make it 
colorful and more unique.

5. Add the battery to test your circuit and add 
more features as time allows. 

Hints and Tips:
• The sticky side of circuit tape is NOT 

conductive, so try not to rip and stick pieces 
together. Instead, use one continuous piece 
of circuit tape when possible, leaving gaps 
only for LED stickers.

• Using parallel circuits allows you to light 
up multiple LEDs at the same time. Think of 
your circuit like a ladder or train track where 
one side is positive and the other track or 
rail is negative. Making a path (or multiple 
paths like rungs) and adding an LED 
between the positive and negative rails will 
light them up. See the Chibitronics website 
for a wealth of information.

Extended Challenges
Science: Use this activity to explore parallel 
circuits and electricity flow. Once you master 
the basic circuit, see if you can learn how to 
add switches, alternate pathways, or sensors to 
trigger your LEDs.
English/Language Arts: Add quotes from a 
character in the book or quotes that are related 
to the event in social studies that you are 
depicting. 
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Chibitronics
Light Up Literature

Design and create a unique 
way to light up a book so that 
you can read at night. Will it be 
embedded? Triggered when 
the book opens? Or some other 
novel approach?
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Materials: 
• Chibitronics Chibi Lights LED Circuit 

Stickers STEM Starter Kit
• Construction paper
• Tape
• Scissors
• Markers
• Miscellaneous craft supplies

Quick Start:
1. Gather your supplies.
2. Plan out your book light idea on paper. 
3. Refer to the Chibitronics website for 

ideas on adding unique switches to 
your design.

4. Iterate, test, evaluate, and redesign as 
needed to make it the best ever.

 
 

Hints and Tips:
• Circuit tape switches are very helpful 

for this project. Look at the resource 
link below to get some ideas that 
might help you build a better book 
light.

• Innovation takes a lot of trying. So, if 
your design doesn’t work the first time 
don’t be sad, just keep trying, testing, 
trying and testing some more—
engineers call this “iterating.” 

Extended Challenges
Science: Study the effects of light on sleep. 
How can you design your light to help 
people read in the dark but also help them 
sleep?
Art: Embellish your book light. Can you add 
functionality to the light or tie in your art to 
a specific theme?
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Chibitronics
Bright Future Finder

Create an interactive light-up 
display to help people better 
understand the issues that face 
our world.

Create an interactive light-up Create an interactive light-up Create an interactive light-up 
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Materials: 
• Chibitronics Chibi Lights LED Circuit 

Stickers STEM Starter Kit
• Construction paper
• Tape
• Scissors
• Markers
• Miscellaneous craft supplies

Quick Start:
1. Identify the global issue that you want 

to (literally) shed light on. Maybe one 
of the UNs Sustainable Development 
Goals (SDGs)? 

2. Create a poster, map, or image, and 
text that you’d like to light up.

3. Design and draw a circuit that will turn 
on a LED behind the text/image that 
you’d like to highlight.

4. Add a switch that users can push to 
turn on your LED as they explore your 
global issues poster.

Hints and Tips:
• Pressure switches can be a great 

addition to this project and will allow 
your users to interact with your topic 
by pressing buttons that you make to 
light up different areas of your poster.

Extended Challenges
Geography: Pick one of the UN Sustainable 
Development Goals (SDGs) and make a 
light-up map or graph that accurately 
represents needs in each part of the world.
Science: Pick a global topic like water 
quality, health and nutrition, or water-
borne disease. Research and learn about 
the science that could help you engineer a 
better solution.
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Chibitronics
Art Infusion

Invent a way to add lights 
to an artistic display of your 
choice. Light up flowers? Or a 
shadow box? Whatever it is, 
light up your art to give it that 
extra flashy pop. 
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Materials: 
• Chibitronics Chibi Lights LED Circuit 

Stickers STEM Starter Kit
• Construction paper
• Tape
• Scissors
• Markers
• Other art supplies as needed

Quick Start:
1. Collect your materials.
2. Pick an artistic theme or direction.
3. Review the paper circuit basics 

(especially if you haven’t used them 
before).

4. Plan your art and how you’ll infuse it 
with Chibitronics.

5. Build, test, iterate, and then share with 
the world! 
 

Hints and Tips:
• Alternate Circuit Tape: Instead of using 

circuit tape, try conductive fabric 
tape instead. Though more expensive, 
it is easier to work with and is more 
forgiving than circuit tape.

Extended Challenges
Art: Add in additional art extensions by 
trying to create a shadow box and a 
way to trace what is projected. Explore 
the principles of light and dark: how is it 
expressed in art?
Science: Continue to explore advanced 
circuit principles. Add in the properties 
of light waves, or explore the difference 
between incandescent, LED, florescent, or 
laser light.
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micro:bit
Explore a :bit

Jump into the world of 
microcontrollers and programing 
by learning the basics of the BBCs 
micro:bit and Microsoft’s Makecode.
com site. Try to make a blinking 
heart display, a scrolling badge, or 
an emoji display.

T
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Materials: 
• micro:bit with USB cable 
• Internet connected computer

Quick Start:
1. Collect your materials.
2. On a computer navigate to  

www.makecode.org.
3. Select the micro:bit link.
4. Plug in your micro:bit to USB and to the 

computer.
5. Try the flashing heart tutorial.
6. Keep watching tutorials and exploring 

the micro:bit as time allows. 
 
 
 
 
 
 
 
 
 

Hints and Tips:
• Makecode is the easiest way to start 

but micro:bits can be programed 
by other online editors too. Try MITs 
Scratch program or even code in 
Python.

• Have a Windows computer? You can 
download the offline micro:bit app if 
you want to program while offline.

Extended Challenges
Computer Science: Micro:bits are a perfect 
way to explore the world of physical 
programming. Explore variables, logic, 
arrays or functions.
Computer Science: The Makecode builder 
has a toggle button that allows you to 
look at the programing syntax. Extend this 
project by trying to type code instead of 
just using the blocks.

T
Tinker

5
Points



micro:bit
It’s A Dice Roll

Code a dice program with 
your micro:bit that randomly 
displays dice faces when the 
bit is shaken.

Code a dice program with Code a dice program with Code a dice program with 
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Materials: 
• micro:bit with USB cable 
• Internet connected computer

Quick Start:
1. Collect your materials.
2. On a computer navigate to  

www.makecode.org.
3. Select the micro:bit link.
4. Plug in your micro:bit to USB and to the 

computer.
5. Work your way through the digital dice 

tutorial. 

Hints and Tips:
• Need some extra tips? Check out the 

micro:bit Code Cards at:  
https://makecode.microbit.org/
coding-cards.

• Did you know that micro:bits will still 

run your program when unplugged 
from a computer? Simply plug in 
the battery pack into the white JST 
connector and the micro:bit will run 
the last program that was uploaded.

Extended Challenges
Computer Science: Rewrite your program 
to make your micro:bit work with another 
in a multi-player dice game. Look for the 
“Multi Dice” project under “Radio Games” 
to get started.
Math: Put your algebraic understanding 
into practice with random numbers as you 
add to your understanding of inequalities 
and variables.
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micro:bit
A Way With Words

Program the micro:bit to 
display scrolling words or a set 
of words and symbols, and then 
explore novel ways to trigger 
these programs as well.
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Materials: 
• micro:bit with USB cable 
• Internet connected computer

Quick Start:
1. Collect your materials.
2. On a computer navigate to 

www.makecode.org.
3. Select the micro:bit link.
4. Plug in your micro:bit to USB and to the 

computer.
5. Explore the scrolling words and name 

badge tutorials.
6. Program your micro:bit to scroll 

different words when different inputs 
happen (button presses, tilt, shake, 
etc.).

7. Try to integrate scrolling words into a 
class or subject assignment.

 
 
 

Hints and Tips:
• If you use micro:bit with MITs Scratch 

program, you can extend the features 
of your micro:bit to do things like move 
a Sprite (a digital character) on the 
screen or even trigger sounds and 
voices to add to your word-themed 
prompt.  
https://scratch.mit.edu/microbit

Extended Challenges
English/Language Arts: Elevate your 
creative writing by making a random 
story component generator. Just program 
your micro:bit to display words for various 
elements of a story (example: setting, 
characters, conflict/problem, nouns and 
verbs) –one word for each available input: 
shake, tilt right, tilt left, or button a or b 
pressed.
Social Studies quizzer: Program your bit 
to scroll social studies vocabulary when 
tilted, buttons are pushed, or the bit is 
shaken. 
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micro:bit
Get Moving a :bit

Obesity is on the rise around the 
globe. What can you create with 
a micro:bit to help get people 
moving more?

Obesity is on the rise around the Obesity is on the rise around the Obesity is on the rise around the 
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Materials: 
• micro:bit with USB cable 
• Internet connected computer

Quick Start:
1. Brainstorm ideas to get people moving 

more using the micro:bit.
2. Sketch some ideas.
• On a computer navigate to  

https://makecode.microbit.org/.
3. Plug in your micro:bit to USB and to the 

computer.
4. Explore projects in the “Fashion” 

category.
5. Create your micro:bit moving device. 

Hints and Tips:
• Want to use your micro:bit with 

other devices? Check out the 
comprehensive quick start guide from 
the micro:bit foundation to learn all 
sorts of great tips.  
https://microbit.org/get-started/
first-steps/set-up/.

• Need some more ideas? Take a look 
at the Technologywillsaveus.com 
website for a lot of great micro:bit 
ideas.

 

Extended Challenges
Art: Turn the functional moving device into 
a full-fledged wearable fitness-tracking 
device by designing a beautiful way to 
attach it to a user’s body. Maybe a duct 
tape wristband, anklet, or fashionable 
pendant. 
Physical Education: : Test the wearable 
micro:bit devices that were created in the 
fitness challenge. Trade devices and see 
how they work for different exercises. Can 
you count push-ups, jumping jacks, and 
track steps or sense a sudden change in 
direction to count laps?
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micro:bit
Sensor For Good

Create a unique micro:bit sensor 
that could help you at school, 
home, or in your community. Can 
you see when your plant needs to 
be watered? Or when the door to 
your room is opened? 

Create a unique micro:bit sensor Create a unique micro:bit sensor Create a unique micro:bit sensor 
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Materials: 
• micro:bit with USB cable 
• Internet connected computer

Quick Start:
1. On a computer navigate to 

 https://makecode.microbit.org/.
2. Explore the science and tools 

categories to see what types of 
sensors you could make.

3. Brainstorm problems that a micro:bit 
sensor could help you solve.

4. Sketch your best solutions
5. Plug in your micro:bit to USB and to the 

computer and code your bit.
6. Build any enclosures needed for your 

final device.

Hints and Tips:
• Dig further in micro:bit sensor 

capabilities by looking at the “Tools” 
section of the micro:bit Makecode 
website.

• You can also program the micro:bit in 
Python. Check out this handy resource 
to get started fast:  
https://microbit.org/guide/python/.

Extended Challenges
Computer Science:  Go past block 
programing by learning to program 
your micro:bit in Python (see link above) 
or learn Java Script by toggling in the 
Makecode editor.
Science: micro:bit can be used as an 
inexpensive sensor device for your 
science studies. Try to program them 
to sense acceleration and velocity, soil 
moisture, and/or sunlight. Make your 
own timing gate or drop sensor, or even 
graph the amount of shaking for your next 
earthquake simulation project.
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littleBits
Input/Output

Create a device that uses 2 
inputs (buttons, light sensors, 
etc.) to make two different 
things happen (LED light up, 
servo move, etc.).

T
Tinker

4
Points



Materials: 
• littleBits STEAM+ Student Set)

Quick Start:
1. Gather the supplies.
2. Learn about the littleBits color-coding 

system (Blue = power, Pink = input, 
Green = output, Orange = branch).

3. Create a simple power, input, output 
circuit with a button and LED.

4. Once the simple circuit works, see how 
complex you can make your circuit.

5. Tinker with inputs and outputs as time 
allows.

Hints and Tips:
• Look carefully at the littleBits to see 

what adjustments they have. If it has a 
toggle switch, test that out to see what 
it does. 

• If you need more guidance, check 
out littleBits STEAM+ invention 
guide booklet. There is some great 
information about each of the Bits and 
even ideas of additional challenges!

Extended Challenges
Computer Science: Input/outputs 
are everywhere and are the basis of 
computing. Take a look around and see 
where other, “if this, then that” (input/
output) statements can be found. List 
them and discuss them as a class.
Computer Science: Use the codeBit and 
littleBits Fuse app to code your inputs/
outputs in a new way. Can you use a loop 
or logic to code a light to turn on and 
off depending on what information your 
inputs receive?  
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littleBits
Savings Alarm

Build a safe way to store your 
money that will blink or buzz 
when money is added to it or 
taken from your savings bank.

Build a safe way to store your Build a safe way to store your Build a safe way to store your 
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Materials: 
• littleBits STEAM+ Set 
• Paper
• Tape
• Scissors 
• Other miscellaneous craft supplies

Quick Start:
1. Gather the necessary supplies.
2. Design a littleBits circuit that will allow you 

to trigger sound when a coin (or other 
money) is added to your bank.

3. Sketch out your functional idea as well as 
how it will look.

4. Build it, test it, iterate, and share it with your 
peers.

 
Hints and Tips:
• There are many ways to make the buzzer 

trigger mechanically, but you can also try 
to use a light or pressure sensor as the 
input that “sees” or “feels” a coin pass by 
and thus triggers a buzzer.  
 

• Recycled materials such as 2-liter pop 
bottles, cardboard tubes, or even paper 
machete balloons are fun to use for the 
reservoir portion of your bank.

• littleBits are fun but also fragile. Be gentle 
with wire connections to make your littleBits 
last a long time. 

Extended Challenges
English/Language Arts: Brainstorm a list of 
things you might save your money for. 
Computer Science: Can you use the littleBits 
Fuse app and the codeBit to program your 
device to display how much money is in the 
bank? What would that program look like? What 
variable would you need to know? How would 
you sort each coin and assign a value? Discuss 
as a group what the programs would need to 
have in them. 
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LittleBits 
Out of This World Design

Design and create a device 
that astronauts could use on 
the Space Station, Moon, or 
Mars. 

D
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Materials: 
• littleBits STEAM+ Set 
• Paper
• Tape
• Scissors 
• Other miscellaneous craft supplies

Quick Start:
1. Brainstorm and sketch out three ideas that 

would help people in space.
2. Collect needed materials and littleBits 

blocks that you’ll need.
3. Build your device making sure it is 

functional and looks good too.
4. Test, iterate, and show off your project to 

your friends. 

 
 
 

Hints and Tips:
• Try to think like an astronaut. What are their 

problems and biggest needs? Put yourself 
into their mindset and let the ideas flow.

• Think about what sensors might be helpful 
in space. Could a light sensor count the 
orbits? Would the temperature sensor be 
helpful in some way? Then focus on the 
outputs, what you can make happen (turn 
on a servo, buzzer, LED), to help solve the 
problem at hand.

Extended Challenges
English/Language Arts: Write a story about a 
day in the life of an astronaut and then use your 
insights to build a better device to solve their 
needs.
Art: What does art look like in micro gravity, on 
the Moon, or on Mars? How would it differ or be 
the same? Think about how environment (and 
available materials) influence art and then add 
this artistic style to your new space device.
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LittleBits
Remote Medical Device

Design and build a prototype 
of a remote medical device. 
This could be a robotic 
surgery device or another 
futuristic medical device of 
your own design. 

Design and build a prototype Design and build a prototype Design and build a prototype 
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Materials: 
• littleBits STEAM+ Set 
• Paper
• Tape
• Scissors 
• Other miscellaneous craft supplies

Quick Start:
1. Brainstorm global medical problems that 

could be solved.
2. Sketch ideas on how you could solve them.
3. Gather the necessary supplies.
4. Build your prototype using littleBits and 

craft materials.
5. Test, iterate, redesign, and share it with your 

class or friends when you finish.

Hints and Tips:
• If you need more guidance, check out 

littleBits STEAM+ invention guide booklet. 
There is some great information about 
each of the Bits and even additional 
challenge ideas!  

• Use the littleBits Fuse app and codeBit to 
program your device. Explore the littleBits 
website for more guidance on coding with 
these tools. 

• For inspiration, have an educator help you 
look at the littleBits, “Change the World 
Arcade” lesson on the littleBits website. Use 
it as a starting point to get you thinking 
about the world and then focus in on your 
new medical device mockup. 

Extended Challenges
Geography: Map out places around the world 
that could benefit from your device. Do they 
need remote surgeries in Antarctica? What areas 
of the world have needs that could be solved by 
your device and why?
Social Studies: Explore the social studies of 
medicine. What innovations and discoveries 
have changed the world? Research Louis Pasteur, 
Alexander Fleming, or Marie Curie.
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littleBits
Build a Better Dog Bowl

We challenge you to build a better 
dog bowl. Will it dispense food on 
a timer or a sensor? Will it require 
your dog to bump it with its nose? 
It is up to you. Make this the best 
dog bowl ever!

We challenge you to build a better We challenge you to build a better We challenge you to build a better We challenge you to build a better We challenge you to build a better 
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Materials: 
• littleBits STEAM+ Set 
• Paper
• Tape
• Scissors 
• Other miscellaneous craft supplies

Quick Start:
1. Brainstorm how you will make a better 

dog bowl using littleBits.
2. Sketch ideas on what this new bowl 

would look like and do.
3. Gather the necessary supplies.
4. Build your prototype using littleBits 

and additional craft materials of your 
choice.

5. Test, iterate, redesign, and share it with 
your class, friends, or dog when you 
are done.

Hints and Tips:
• Want to make your littleBits last even 

longer? Use Sugru (moldable silicon) 

to reinforce your bit connectors and 
wires.  

Extended Challenges
Music: Can you add in a way to bring 
soothing music to your pet while you’re 
away? Maybe a pressure or light activated 
song? Design and build a mockup of 
this and see how you can add it into the 
original project to make this the ultimate 
pet happiness device. Use the littleBits 
Fuse App and codeBit to program your 
device with logic blocks. 
Science: Explore how each of the littleBits’ 
sensors work. How do pressure sensors 
vs. Potentiometers (the dimmer) differ? 
Where are they found in our world and 
what are they used for? How do the light 
and temperature sensors work? Learn and 
then use this knowledge to make your next 
project even better.  
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