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Hands On STEM & CS

Physical Computing Exploration
Join Zoom Meeting

https://eiu.zoom.us/j/89680498134?pwd=VGmkaZIRsBgGQHyWsSQuHMQEDEr66M.1 

https://eiu.zoom.us/j/89680498134?pwd=VGmkaZIRsBgGQHyWsSQuHMQEDEr66M.1




Sign-in Form
Needed to Receive Certificate or  CPDH unit

https://docs.google.com/forms/d/e/1FAIpQLScO6iH1a6hFk7V-3jm09kSvHgtiAtYJ4ee0Htkoy5PxO8ZHGw/viewform?usp=publish-editor
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https://learn.microsoft.com/en-us/training/educator-center/instructor-materials/farmbeats-for-students


LTC & AIRSS
Illinois Learning Technology Center

March 5th through AIRSS: 
https://airssedu.org/post/growing-rural-computer-science-lessons-through-ag-education/  

In this interactive webinar with the Learning Technology 
Center, we’ll show you how to introduce students to sensory 
computing using the micro:bit. This session is designed for 
everyone: no prior coding experience is required, and these 
activities integrate seamlessly into any subject area. Whether 
you’re a tech expert or a total beginner, join us on March 5 to 
see how physical computing prepares your students for a 
future driven by innovation

https://airssedu.org/post/growing-rural-computer-science-lessons-through-ag-education/


https://www.youtube.com/watch?v=tfk9F09I_5Y 

https://www.youtube.com/watch?v=tfk9F09I_5Y
https://www.youtube.com/watch?v=tfk9F09I_5Y


Light needed for healthy plants

How plants grow toward the light 

(phototropism) 

Monitor “rate of growth” with light and 

with temperature.

https://www.scienceworld.ca/resource/light-sensing-with-microbits/ 

https://www.scienceworld.ca/resource/light-sensing-with-microbits/
https://www.scienceworld.ca/resource/light-sensing-with-microbits/


https://makecode.microbit.org/projects/soil-moisture


Using Makecode - www.microsoft.com/en-us/makecode 

https://makecode.microbit.org/



Hello World!



Saving your project

● Download the “.hex” file to your computer

● Get the Share Link

● Move a copy to the cloud to share with 
others



Move project onto the Micro:bit Device

● Sync/Pair the Microbit with 
your computer using a USB 
cable

● Use the DOWNLOAD 
button choosing download 
to Micro:bit

        OR
● Copy the “.hex” file directly 

onto the Micro:bit
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https://www.youtube.com/watch?v=tjMadAodi-4 

https://www.youtube.com/watch?v=tjMadAodi-4
https://www.youtube.com/watch?v=tjMadAodi-4


Microbit & LED
● Explain Resitor Role - 

https://kitronik.co.uk/blogs/resources/which-resistor-should-i-use-with-my-led 
○ Calculator - https://kitronik.co.uk/blogs/resources/led-resistor-value-calculator
○    good starter 150 to 220 Ohm - 

● MakeCode sample - https://makecode.microbit.org/83758-95168-93398-40745
● Connect LED to Micro:Bit pins -

○ https://support.microbit.org/support/solutions/articles/19000101863-connecting-an-led-to-the-mi
cro-bit

● How-To for Micro:Bit and LED - https://www.teachwithict.com/leds.html

● Micro:Bit LED - onboard 25 by position coding - 
https://makecode.microbit.org/reference/led

https://kitronik.co.uk/blogs/resources/led-resistor-value-calculator
https://support.microbit.org/support/solutions/articles/19000101863-connecting-an-led-to-the-micro-bit
https://support.microbit.org/support/solutions/articles/19000101863-connecting-an-led-to-the-micro-bit
https://www.teachwithict.com/leds.html


What is a micro:bit?
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Affordable

~ $17

Accessible

Available in 70+ countries

Compatible

Plug into any computer

Micro:bit Educational Foundation

microbit.org



Low Floors and High Ceilings



What is Physical Computing?



Physical
of or relating to physics 
and the natural world

the use or operation 
of computers
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Computing

interactive physical systems or devices that can 
be programmed through software

Hardware Software



Components of a Physical Computing System
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Sensing input
Networking communication
Actuation output
Power battery (often)



Physical Computing is focused on Sensing + Actuation

button/switch

LED

orientation

keyboard

printer

acceleration

screen

card reader

mouse

speaker

location

pressure

microphone

temperature

oxygen rainfall

Sensing

Actuation

heater

insulin pump

blood sugar

heartbeat

humidity

air quality

motor

thruster

pacemaker

ventilator

lighting

sprinklers

Environmental 
Inputs

Trigger 
Outputs



Why is Physical Computing a more inclusive approach 
to Computer Science?

• Holistic view of Computing (Hardware, Software, Networking, Data)
• Learning by doing
• Project-based approach
• Creativity and Personalization
• Engaging!  Gets students using their hands…
• Trial & Error
• Constructing Knowledge
• Collaboration
• Design Thinking



Physical Computing devices today 31

Easier, cheaper, more choices than ever before

https://www.microsoft.com/en-us/research/uploads/prod/2020/04/physical-computing.pdf 

Categorization Examples

1. Packaged electronics, no 
programing

2. Peripheral devices, need PC 
during use

2. Packaged robots, 
programmable via PC or phone

4. Board-level embedded 
devices, need PC to program, 
but can operate as standalone 
device

5. Board-level general purpose 
devices, don’t need PC

Snap 
Circuits

littleBits Chibitronics

Sphero LEGO Wonder 
Workshop

Makey 
Makey

Phidgets Vernier 
Sensors

Arduino micro:bit
Circuit 
Playground 
Express

Raspberry 
Pi

Beagle 
Bone

Odroid

https://www.microsoft.com/en-us/research/uploads/prod/2020/04/physical-computing.pdf


Maker Movement

2005 Arduino created – student project to create a simple, low-cost tool 
for creating prototypes

2012 Raspberry Pi created – low-cost 
single-board, full computer with many 
applications



2015 2020 - Ver 2



makecode.com



Open your Browser to…

makecode.microbit.org



Home Page

Import program files (.hex) 
or shared project URL’s 

Recent projects

Step-by-step Tutorials, 
Sample Projects, 

Curriculum, Videos



Block Toolbox

Programming Workspace 
where you will build your 

program

Simulator shows what your 
program will look like 
running on a micro:bit



Go back to 
Home Page

Program in Blocks, 
JavaScript or Python

Download your Project 
to the micro:bit

Name your Project and Save it 
on your computer

Share your 
Project

Undo/Redo and 
Zoom Workspace

Block 
Toolbox

Programming Workspace 
where you will build your 

program

Right-click on a 
block for Context 

Menu

Simulator Toolbar

Simulator shows what 
your program will look like 

running on a micro:bit

Right-click for 
Workspace 

Context Menu





Input
Basic

Music

Code Blocks Introduction

Math





Download your program to the micro:bit

The Yellow light on the back of your micro:bit will flash while your 
program is downloading

The micro:bit holds 1 program at a 
time, each time you download, you 
overwrite the previous program



Web USB (Chrome or Edge only)

1. Plug in your micro:bit with USB cable

2. Click the 3 dots in the Download Button

3. Click Pair device

4. Click Pair device again

5. Browser will prompt you to connect – select BBC micro:bit and 
click Connect

6. Download button should show USB icon

7. Click Download



File Download to micro:bit
1. Plug in your micro:bit with USB cable

2. Click Download Button

3. The microbit-.hex file will be 
downloaded into the Downloads 
folder of your computer

4. Copy and paste (or drag and drop) 
your file over to the micro:bit USB 
drive



Saving & Sharing Projects

File:

• At the bottom on the screen, click on the Save button

• This will save your program as a file on your computer

URL:

• At the top right of the screen, click on the Share icon

• Click Publish

• Click Copy to copy the URL to your clipboard



Importing Projects

At the top right of the screen, click on the Home icon

Recent projects, only saved in Browser cache

Click to Import Project files 
and shared URLs



Let’s Make & Code 
Something!



Digital Randomizer!

Make and Code a physical computing system that receives an 
input (sensing) and outputs a random value (actuation)

Examples:
• Dice
• Magic 8-ball
• Fortune Teller Machine
• Activity picker
• Weather forecaster
• Spin-the-wheel



Getting Started

Basic Dice Walkthrough…



Dice - https://makecode.microbit.org/_epxgutTcLTiT 

Wheel - https://makecode.microbit.org/_YpcExF3r2aMd 

https://makecode.microbit.org/_epxgutTcLTiT
https://makecode.microbit.org/_YpcExF3r2aMd


Understanding the Hardware

microbit.org/guide/features 

makecode.microbit.org 

https://www.microbit.org/guide/features
https://makecode.microbit.org/


Buying Micro:bit & Accessories
microbit.org/buy



Curriculum

makecode.microbit.org/courses

Free and open-source materials



Classroom Resources

microbit.org/teach



Student projects

WRIST CUFFS SOIL MOISTURE MICRO PETS AIR GUITARS

WALLET/PURSE LIGHT MONSTERS FIDGET CUBES INCH WORM



Taking Care of your micro:bit
microbit.org/get-started/user-guide/safety 

Student Safety Guide Safety Guide

Classroom 
Management 
Ideas

https://microbit.org/get-started/user-guide/safety
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