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Physical Computing

The study, design, and creation of interactive physical systems that
can sense and respond to the physical world. This involves the use of

software and hardware components like sensors, actuators, and
microcontrollers.

Physical Computing System

A combination of hardware and software that uses sensors to receive
information, processes that information with a programmable

controller, and uses outputs or actuators to respond to people or the
physical environment.



Enduring Priorities
I ‘@ Algorithms
I =2 Programming

I Data & Analysis

I @ Computing Systems

Emerging Priorities
I & Ethics & Impacts
==
I @ Al & Emerging Technologies
I Human-Centered Design
I @ Inclusive Collaboration
I @ History of Computing

I g Career Exploration

Physical Computing

Bridges the digital and physical
worlds.

e Makes abstract computer
science concepts visible and
tangible.

e Integrates computational
thinking with engineering
design.

e Supports inquiry, creativity,
and problem-solving across
disciplines.

e Empowers students to
become creators of
technology, not just
consumers.



Unplugged Hello Ruby

e Open up a device e KLEWSs

e KLEWS e Read a chapter

e Call and response game e Follow up activity

Makey Makey Microbit

e Closed Circuit e Microcontroller parts

e Interactive Circuit e Compare with Makey Makey

e Introduction to Block Coding e Introduction to block coding



What do you think this is?



What Do You Notice? What Do You Wonder ?

Driving/Lesson Question:

K

What we
think we
know about
the
phenomenon

L E w S
What we Evidence | Wonderings | Scientific
are (from our Concepts
learning data) and Words




Laptop Parts h &

Ny

A laptop is a portable computer that has many
hardware components wrkina bsdht.r‘

.1; External Parts.

s Nebecam

o
:\Lﬂts = —— Microphone
{Screes)
Powar Button
—» Speakers
Kegboard —_
Teuchpad
Indicator Lights N Perts (USS, HOMI, ofc.)
2. Internal Parts_‘ Matherbeard RAM
™ e e P ” # { Mamary)

Cooling Fan

A E(p'l.st
Heat Sink " (ss0/ hob)
(Meatsink)
Processor TR
(cp0) - Wi-Fi Card
Batlery » CNOS Baltery
: (RTC Babtery)
3. Functions pmm e
NSt
. Eupl'..pé shous the sutpet. ﬂgga
. L(:bmm and Touchpad are wsed fv' gt . Al these parts wark
o Procasser (CPU) is the brain a“ laplsp ' tag:t'nu to make
o RAM helps in temporory dafa storage i o laplop wseful
. H:fn)y stores owr dala permanerkly ¢ and portable
o Battery provides power to the laptep. L 2 S

*

@ Mastercode.sager e




ﬁ Human vs. Computing Systems

Input

Senses (Eyes,
Skin)

Sensors

Temperature
sensor reading
room heat

Processing

Brain (Thinking)

Microcontroller
/| CPU

Calculating
whether to turn on
AC

Memory

Memory
(Short/Long-term)

RAM / Flash /
EEPROM

Storing target
temperature
setpoints and past
log data

Muscles (Actions)

Actuators

Motor spinning the
fan blade



Hook With a Book



himsical way to learn about
ROGRAMMING, and TECH

Jo‘urney Inside
the Cornpufer

I\ctmﬂe:
Included

for all future
coders.

Linda Liukas

The world’s most

whimsical way to learn
about COMPUTERS,
PROGRAMMING, and '

TECHNOLOGY

l_inda l-iukas

| Lert Feot Veltows

Left Hand Red 2

_a..iz

R.th Foot  Red



Make With Makey Makey

N\ —= Makey Makey


https://docs.google.com/presentation/d/e/2PACX-1vRL3xEYWbAWOpYR7m-lwke-_RTaV8vJz-cwnUgRniqn6vDvQdfghDjrBAPXv4kJPzXeqORSXlJu28Ow/pub?start=false&loop=true&delayms=3000&slide=id.g174837313a0_0_462




eMakey
Makey’

EODUCATOR'S GUIDE

vio
JANUARY
2018

www.makeymakey.com

LEARMNG AT HOME

WiTH MAKEY MAKEY

STEM activities created with kids in mind to encourage playful learning,

tinkering, creativity, and invention for everyone at home.

Makey
Makey"

Get a Makey Lesson At Home Learning
Makey for home Description Learning Link Objective
Learn how to hack a tea Learn how things work by tak-

Lesson 1:
Craft a Circuit

light to craft a
simple paper circuit!

https://makeymakey.com/

e

blogs/how-to-instructions/

lesson-one-simple-circuit

ing g apart and build-
ing your own circuit to light up
an LED!

Make a simple sketch of

https://makeymakey.com/

Understand how Makey Makey

. Sl : works, 50 you can start build-
Lesson 2: Makeg Makeg and build a blogs/how-to-instructions/ g dind o gouk o T
Hands onl h " lesson-two-hands-on-a- | | ventions
uman circui Fralei- ke
Lesson 3: Create a conductivity test- httpsi//makeymakey.com/ | | Creste s science xperiment
& o = 4 wi ings around your house.
What is ing board so you can ideate blogs/how-to-instructions/ | | make observations that energy
i i i lesson-three-what-is-con- can be transferred from place
Conduc“ve? materlals for |nventmg! SEEee to place by electric currents.

ductive



https://cdn.shopify.com/s/files/1/0162/8612/files/Makey_Makey_Educators_Guide.pdf?16481577170705338427
https://cdn.shopify.com/s/files/1/0162/8612/files/Learning_at_Home_with_Makey_Makey_8_classes.pdf?v=1592233111

Make more with Micro:Bit



Look closely at the Micro:Bit.
What do you notice?
What do you wonder?
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micro:bit V2

Reset and power button

USB connector Microphone indicator Radio antenna Microphone
. Battery
. socket
Touch logo i
BLT ANTENMNA
- MICROOHONE 7
25 LED lights Processor
Speaker
2 buttons

SPRAKER oy
PROCLIs0OR

ACCELEROMETER

“E0*  micro:bit

S

Pin-0 Pin-1 Pin-2 Pin-3V

L
'

e S

Edge connector for accessories

Pin-GND % Compass and accelerometer

Bottom edge is bumpy

https://microbit.org/projects/make-it-code-it/



https://microbit.org/projects/make-it-code-it/

Data cord
(usb/micro cable)

Micro:bit

Battery
pack




I Microsoft | ©microbit

Micro:bit
simulator

Code block
categories

A

Download to
Micro:bit



Humans
@ ®
Sight Hearing Smell
Tasm Temperalue

G

Balance Proprioception Nociception

Machines

Proximity Sensor
Color Sensor Gas Sensor

. B smt MMW')Q

LM35 Alcohol Sensor =

-

(Temperature Sensor) Stnoko SSone (lempetuhl:’:rema)

: l B " N ﬁ “« Ultrasonic Sensor

‘ - IR Receiver
‘ Rain Semor P IR Sensor Water Flow Sensor
Heartbeat Sensor‘n’ 3 . a '~
B 31 . ‘ Humidity Sensor Gyroscope .
IR Sensor IR Sensor Touch Sensor Photo Transistor Soil Moisture Sensor
(Transmissive Type) (Reflecfive Type) {lignt



rosoft | microbit
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9. MOISTURE SENSOR

Molsture 5enso

Teachwithict cor







