


INTROPUCTION

* Access prior knowledge with videos and books
* Discuss range of robot jobs & abilities

i
e Determine how students feel about # "

Robots, ex. trust vs distrust



I ROBOT

* Discuss robot and humans’ ability (or lack of
ability) to read each other

* Begin to explore history of robots & where the
word itself began




WHERE IT ALL BEGAN

Discover Ancient
Egyptian and Greek
styles of ‘robots’




ANDROID DREAMS

e Learn about fictional robots

e Students try to think of ones they




TALOS

e Learn the myth of Talos, the first robot it
history

e Students write & illustrate
their own myths.



TALOS’ ISLAND

Finish up with a fun
game of Talos’ tag to
reinforce the concepts
learned in the myth.
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WHIM-AGINATION

Students are 2

inspired to come up | ©

with a solutiontoa |< RY
problem. )

A robotic solution. P
Then illustrate it Phase i
through paint, (i
name it, and o g
explain how it %:‘;w
solves the problem. (ki




MR. ROBOT? ONHN!

* Explore just what makes a robot a robot.

* Determine how many robots students think
they deal with daily

* Discuss whether they agree with the Sense,
Think, Act theory

Thinking



ROBOT, OR NOT?

* Goon a fun scavenger hunt (and follow the
flow-chart) to determine just how many
robots are around!

* Track data and see if everyone agrees whether
something is a robot...or not.
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ASSEMBLE!: ROBOT PROBLEM
SOLVERS

Student teams race to w """'
create their own robots \- <
out of parts in this fun ' p 4 S

‘hangman’ style math
skills practice game.




G HAIN REACTION: RUBE GOLPBERG

e Learn about who

Rube Goldberg was ’

* Explore his
cartoons and ideas
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Six MACHINES TO PO IT ALL, Six
MACHINES TO BIND THEM

Explore the six
simple machines,
how they work,
and make sample
models of them.

Sample

video
Simple@ﬂb\

Machines

o —

.I‘Wedge”

Wheel and axle

Inclined plane

Lever



https://youtu.be/fvOmaf2GfCY
https://youtu.be/fvOmaf2GfCY
https://youtu.be/fvOmaf2GfCY

(NDERSTANDING THE L.EVER AND
L.OAD

Parts of a Lever

Load or Resistance Force or Effort

_ FULCRUM l

—

Distance From Distance From
Fulcrum to The Fulcrum to The

Resistance Effort




(NDERSTANDING THE L.EVER

For the
experiment
hands may not
be used to move
the ball. Nothing
may be used to
secure the ball
to the lever.

n'

] L L L L L e L L L L LR L LR L L L AL L L L R BB LU
0 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 90

This
configuration
shows what is
needed for
students to
explore the best
lever design.




(NDERSTANDING THE L.EVER

For the

experiment FO‘ I'CE YOU
hands may not prOd uce

be used to move
the ball. Nothing
may be used to
secure the ball
to the lever.

Students need

o determine
Low :o use the Force you
lever to get the FU|Crum apply

ball where they
need it.



POLLEY

Picking up the
milk jug. Which
way is easier?




POLLEY

Canyou makea .
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pulley? ; :
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POLLEY € HALLENGE
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https://youtu.be/ebwdFQB-5Fg

POLLEY € HALLENGE

odify your
MchaIIZr:lge y, Mr. Archer
/
Pulley
Library ] :
Books . [ Pu||lng
mmn Force.


https://youtu.be/N5eYyCdbUzE

POLLEY € HALLENGE

Cups, marbles, pulley tools,
thread spools, paper clips,
skewers, tape, string

How to make a simple
pulley?



https://youtu.be/rc0cpp3i8GA

POULLEY CHALLENQE

Cups, marbles, pulley tools,
thread spools paper clips,
skewers, tape, string

Who can lift the most
marbles?



https://youtu.be/Xhiil3MAQIY

Wheel and Axle

» Wheel and Axle
= two wheels of different sizes that rotate together
= the wheel is always larger than the axle
= a pair of “rotating levers”

» Examples: door knob, gears, car axle, pencil sharpener, screw
driver, faucet handles




WHEEL AND AXLE GROOLP
€& HALLENGE

TORY
-‘f“ “ .5‘::'-_ ¢
.“‘
Apd
f 2o SR
e a
—r p :
4 # :)ﬁf
.

Who can move the
tennis ball the
greatest distance.

Everyone gets the
same materials
and the challenge
begins-




WHEEL AND AXLE

Wheel and
axles- expanded

Mousetrap Car

Instructables
667.5k followers

Mousetrap Car, This instructable will help you
buld a self-propulsion mousetrap car. The
car uses physics and engineering concepts
suich as pulleys, levers, and springs to convert
potential energy to kinetic energy which
moves the car along, Less

7\ instructables.com



https://www.instructables.com/id/Mousetrap-Car-1/?utm_content=buffer68a74&utm_medium=social&utm_source=pinterest.com&utm_campaign=buffer

STUDENTS BRAINSTORM HOW
SIMPLE MACHINES ARE USED IN
ROBOTS




G HAIN REACTION: RUBE GOLPBERG

e Learn about who

Rube Goldberg was ’

* Explore his
cartoons and ideas
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THATS SO RUBE OF YOU!

* Now that we know about simple machines,
let’s combine a few into something new, a
complex machine (several simple machines
working together)!

* Getinspiration from videos and Rube
Goldberg’s illustrations
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THATS SO RUBE OF YOU!

And then students work (individually or in
teams) to follow the engineering design process
create their own Rube Goldberg style machine
to solve a specified problem.

1. ASK
* What are the Problel:ni?
5. IMPROVE _The ) 2. IMAGINE
» Discuss What Can Work Better E ngl n e e rl ng ¢ Brainstorm I deas
epeat Steps 1-5 to Make Changes * Choose the Best One
Design

Process

4. CREATE

* Follow the Plan
. 1




G HAIN REACTION: RUBE GOLPBERG
PROJECT—EREATIVITY IN MOTION

o — —



https://youtu.be/r7j7l39ZAsU

CHAIN REACTION: HELPFUL VIDEOS

Over 1000 used!

How to do the weave



https://youtu.be/Sssx4CaGhi4
https://youtu.be/hzrwG0dNhDE

THATS SO RUBE OF YOU!

And then students work (individually or in
teams) to follow the engineering design process
create their own Rube Goldberg style machine
to solve a specified problem.

Students make mashed potatoes
through a very complicated
machine!



https://youtu.be/vOVvgg-iD7c

THATS SO RUBE OF YOU!

And then students work (individually or in
teams) to follow the engineering design process
create their own Rube Goldberg style machine
to solve a specified problem.

Students using simple machines
for the rube Goldberg machine

Il » ) 1:06/359

in with Rube Goldberg Machines 2018


https://youtu.be/_vaZOlWIRwQ

THATS SO RUBE OF YOU!

And then students work (individually or in
teams) to follow the engineering design process
create their own Rube Goldberg style machine
to solve a specified problem.

In this video the World’s Greatest
Rube Goldberg Machine lights up
a Christmas tree



https://youtu.be/RBOqfLVCDv8

Rube Goldberg Toys




BETWEEN THE GREEKS AND THE
GEEKS: AOTOMATONS

* Explore the evolution of robots from ancient
Greek inventions to automatons in the Middle
Ages.

Watch Pipe Dreams: a modern form of
‘automaton. [Voted one of the 50 best
3D animation projects ever. Most of the
other winners were big-budget movies
(The Matrix, Toy Story, Star Wars) and a
few video/computer games (Doom,
Tomb Raider, Myst).]

And see how it was made into a real
world version by intel.




KEEPS ON TICKING

Explore the
history of
automatons.



THE ILLUSION OF LIF

Discuss and discover
how real life
automatons inspired
fictional stories and
movies, and fictional
stories and movies
inspired change in the
real world.

Charles F. Penniman, a retired museum employee, gently tended to the automaton.



CARDBOARD AUTOMATA

* Automata, or kinetic sculpture, is quite simply
art and science that moves.

e Students use the engineering design process
and a new understanding of cams to design
and create their own automatons.




AOTOMATONS

The oldest working automaton known
today is the rooster atop the cathedral
clock tower in Strasbourg,

France. Built in 1352, the rooster flaps
its wings, thrusts out its tongue

and crows. Like the Strasbourg rooster,
glockenspiels, German for

“players of the bells”, are run by the
clockwork and move atop clock
towers, chiming the hours.
Glockenspiels can be quite elaborate
and are often life-sized figures moving
to the clock chimes in a choreographed
dance.




OTOMATONS

Dog’s Dinner, paper model

ROHB IVES


https://youtu.be/mm3pCoe3P6w

AOTOMATONS

ResoureLs o Mocteyriods: - .

e Roblves.com -

e Printer Paper

e White Cardstock KARAKU RI
e Books such as Karakuri B o
e Scissors '

e Tape ' ‘

e Craft/Tacky Glue

Kelsuke Saka

Desigm‘ns Paper Animations



Karakuri

e https://www.yo
utube.com/wat
ch?v=bYd04Zdx

-Is



https://www.youtube.com/watch?v=bYd04Zdx-ls

Paperoids

(L) ~»

Natch latery’ Share

) 0:28/0:50 YouTube 21 O3


https://youtu.be/155o6mqgkV4

Piperoid- stop motion
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Our favorite stop motion app

m
Cre%te




Penguin Bomb

Action Paper Craft

PENGUIN POP!
https://youtu.be/16x1DBd2F4c

Adelie Penguin

it on
When you drop !
a table, it transforms

jtself into @ penguin!


https://youtu.be/I6x1DBd2F4c

Kamikara Paper Toys by Haruki Nakamura

e https://youtu.be/M2IWTExObml

https://mymodernmet.c
om/karakuri-animal-
puppets-haruki-
nakamura/



https://youtu.be/M2IWTEx0bmI

AOTOMATONS

Wow! Amazing DIY Cardboard Caterpillar Automata Toy

6,995 views i 178 &3 4 SHARE


https://www.youtube.com/watch?v=fUl4PJ-Ca2o

Evolution

e Cats in shark costumes
riding robots?! Exactly

* Discuss just how far robots
have come and how far
they’ve spread...from
cleaning your carpet to
hanging on walls, and that
dress in your closet that’s
just down the hall...




Artists in the Shaking

Then it’s time to get to
making an artsy little
robot that’s all about
the shaking.




Skitter Skatter Art

And with
remaining
time a little
art would be
sublime! And
if it’s scatter
brained...well,
the artbot
can’t be
blamed!




Robot Skin

While robots have
moved up, they’ve
run into a valley,
where they aren’t
quite real enough
(you don’t want to
see that in an alley!)
So it’s time to figure
out just what’s up
with robot skin and
Albert Einstein is
always a great place
to begin.

Einstein Robot - UCSD Machine Perception Laboratory



Rubbery Frubbery Robot Skin

 What's tough but soft,
sensitive but strong?

 Able to withstand the
hardest of knocks, but
also able to sense the
faintest of touches?

 Why, robot skin of
course!

* And now it’s time to
make our own. Some
silver skin that’s all home
grown.




RORBOTS Q
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INTROPUCTION

Learn about simple tools that can be used to
have robotic type capabilities

Such as
Walking

Gripping
Move




INTROPUCTION

BOUILD THE HAND

We're using this process to make
an amorphous robot gripper. A
balloon filled with coffee is
attached to an air hose; when
balloon is slightly pressurized the
grounds are loose and easily
rearranged. By pressing the
balloon against an object, the
grounds will move around it
and take its shape. But when
the air is sucked out of the
balloon, the grounds are
compressed and grip the
object. The rubber surface of
the balloon also helps to keep a
hold on the object.

Mo te (oS



INTROPUCTION

> » o) 007/2:06 @& OS]

Universal Robot Gripper



https://youtu.be/3OjhoVuAQkQ

WALk LIKE A HOMAN

WOAKL LK 2 0. ttw—umounT?
BOILDING A LEG TO STAND ON

How humans walk with their top-heavy, upright trunk atop two relatively spindly leg
understood. While some scientists believe that the human nervous syst:
coordinates balance and locomotion, our research further suggests that |
interaction of gravity, inertia and ground contact may also be very importa
coordinating our locomotion.

Walking on two legs may be easy for some humans, but not for robots. To get a rot
balance while standing, walking, running, or going up stairs takes a lot of complicate«
programming. That’s why some robots are built to stay in place and have work broi
them, like those in factories, and the most common way for robots to get around i

(whether it’s one, two, three, four, or even more), and others have treads, just lik

It doesn't have a brain or a heart, and its walk is a little like the scarecrow's, |

headless, armless, trunkless two-legged robot, developed at Cornell Univer
walk, wobble, hobble, limp, stride and stagger. But it can't stand still in any g
without falling over.

PN
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https://youtu.be/_2pAMe_5VeY

WALk LIKE A HOMAN ANOTHER

It] doesn t use any klnd of motor (o) control, 1
fso we'think it’s very environmentallyi frlendl

f( Kazuki lwatsuki

"M VO

‘assive Walking Robot Propelled By Its Own Weight #Diglnfo


https://youtu.be/rhu2xNIpgDE

WALk LIKE A HOMAN ANOTHER
SAMPLE

=

= P o) 0:18/1:14

Passive Dynamic Robotic Walker trial_2 - 7cm popsicle stick legs

2.836 views e 24 @I 0 A SHARE =u


https://youtu.be/naxxTj0uH4M

WALk LIKE A HOUMAN REAL LIFE OSE

Paraplegics - Active walking

42,087 views


https://youtu.be/nCc7rkvs5qk

WALk LIKE A HOUMAN PESIGN

Next, slide one big bead or several small beads onto the skewer so that they
/————\ are just touching the inside of the first leg. The bead(s) should

cover about % inch of the skewer (1cm).

Now, slide on the second leg so that the front of the food
is pointing in the same direction as the first foot. Slip
another bead onto the the skewer to thold the legs in
place, making sure there is just enough space for the legs
to swing back and for the easily. If the outside beads are
not staying in place, wrap a rubber band or a little piece
of tape around the skewer to keep them from sliding around.

Stick a bead on each end of the skewer. It should be tight enough to stay on. If not, attach with tape.
You can glue the beads on, but first make sure the legs are in the center of the skewer and your mini-
walker is balanced. Avoid getting any glue on the legs.

Stand the walker on its feet. Glue a mini craft stick onto each foot, right next to the leg.

Make a test ramp with a long flat surface
that you can tilt slightly, like a big book or
a sheet of stiff cardboard or foam board.
Foam core makes a nice walking surface.

For added traction put some strips of
masking tape down the length of the
ramp. To test each walker, set it at the top
of the ramp and gently tap one end of the
skewer. The walker should tip from side
to side as it makes its way downhill.

Now, try other designs! Start with a
robust, simple structure and expand! Can
they lengthen the design? Add knees?




Animari: A New Form of Life?

And to finish it up, we look where we
going...which really we have no way of knowing,
but it’s fun to discover and ponder and see if we
can guess what’s going to be...

And one of the guys who thinks he might know is
a man named Theo, who makes herds that grow.

A man who takes ‘nature’ and makes something
new.

And here is the question, can you do it too?






Kinetic Creatures

* Others have followed Theo, they think he’s
inspired, and built themselves creatures, of
paper and wire.

 Then put them in motion like those that
wander the edge of the ocean.




ROBOTS

www.pneubotics.com
Il » o) 009/550

Meet the Inflatable Robots of Pneubotics!

60,552 views ifp 1.2k & 13 & SHARE



https://youtu.be/83PCCR0LKP0

SOFT ROBOTS

SOFT ROBC

Soft Robots

279,132 views



https://youtu.be/A7AFsk40NGE

SOFT ROBOTS

I o) 0:14

Stanford researchers develop vine-like, growing robot

648,077 views n
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https://youtu.be/oRjFFgAZQnk

ACTUATORS
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THE FUTURE
IS ONLY AS
STRONG AS OUR
IMAGINATION!




GAMIBOTS

— INTERVIEWY )¢
’ VINGERS



https://howtoons.com/products/gami-bot




ROROTS Q
- 4

PRGING PR. NAN O. BOT!

ROBOTS TO THE RESCUE?

o



NANOTECHNOLOGY




NANOTECHNOLOGY

YOUR A-MAZE-ING BODY!

In this activity we’ll use play materials you already have
like Lego bricks, Magna-Tiles®, and even old wrapping paper
and paper towel tubes or straws to create mazes and
obstacles for the Hexbug Nano.

This activity is an absolute hit with kids and promotes all
kinds of learning: planning, problem solving, engineering
and building, creativity and more!



NANOTECHNOLOGY

SAMPLE GOAL LEVELS:

Ley2l On<L: Can students build a maze that their hexbug can

successfully travel from one end to the other in order to ‘apply its
medicine’ to the target?

L<evel T 1,u0: Can students build a/expand on/modify their
maze and make sure that that their hexbug can successfully travel from one end to the other in
order to successfully ‘apply its medicine’ without getting stuck a single time? If it gets stuck
‘tissue’ could be damaged by the medicine being delivered to the wrong spot!

Level Thy2<:can students build a maze that demonstrates a special skill that their hexbug
nanobot has?

s222=

222




OZOBOT

CURING CARDIO KID WITH
PR. 0Z0BOT!

COLOR CODED CURES!

Ozobot reads lines and color combinations on a page, following
them almost like a road or a path. Certain color combinations
make the Ozobot do tricks, speed up, slow down, among other

things. You can see all of the different color codes the Ozobot knows HERE. It also works
as a great reference guide.




OZOBOT

Il M «© o10/15 L N

0ZOBOT BIT ADVENTURES
199,236 views e 236 & 11 =3


https://youtu.be/KX1wuSiwViA

OQZOBOT PROPPING THE PINS

-

} >l o) 0:54/254 ' ' NENI IS

0zobot Bowling Challenge
22,344 views s 28 &8 & SHARE =4



https://youtu.be/rqnB3Xq3Quk
https://youtu.be/rqnB3Xq3Quk

COLOR CODES/

SPEED

SNAIL DOSE

FAST

DIRECTION

GO LEFT

LINE JUMP LEFT

UTURN

TIMERS

TIMER ON (30 SEC. TO STOP)

COOL MOVES

TORNADO

SLOW

TURBO

GO STRAIGHT

LINE JUMP STRAIGHT

UTURN (LINE END)

TIMER OFF

ZIGZAG

CRUISE

NITRO BOOST

GO RIGHT

LINE JUMP RIGHT

PAUSE (35EC.)

SPIN

[SV/®) by czobat

WIN/EXITS

WIN/EXIT (PLAY AGAIN)

WIN/EXIT (GAME OVER)

COUNTERS

FIVEDOWNTOSTOP

ENABLE X-ING COUNTER

ENABLE TURN COUNTER

ENABLE PATH COLOR COUNTER

ENABLE POINT COUNTER

POINT +1

POINT -1

BACKWALK


https://ozobot.com/play/color-codes

€ ARDIO KID

roid Aorta
Thy
Trachea Heart
Superior Esophagus
vena cava
Lung Diaphragm
Liver Aorta
Inferior Spleen
vena cava
Gallbladder Stomach
Pancreas
Kidney
Ureter Small
intestine
Appendix
Large
intestine
Bladder
Rectum
Urethra TT /



OZOBOT

LEVEL ONE: COPING COLORFUL CURES

1. The Ozobot needs to start at ‘Injection Site” and go to a specified organ
or ‘tumor’ on your Cardio Kid.
2. There should be at least three working codes

3. There should be at least one cool move among those codes.

LEVEL TWO: HUMIN TRIALS

At this stage Lab Assistants are ready to incorporate more engineering design thinking. We will still keep
all the challenges from the first level, but you’ll add in more challenges:

4. The bot must spin to deliver its medicine once it reaches its destination.

5. Build an arterial bypass a.k.a. a bridge or ramp the Ozobot can travel over on your Cardio Kid’s
circulatory system, preferably near the heart. (Note: the Ozobot is not very powerful so the
incline must be very smooth and low. Watch to see if students deduce that if Ozobot has
enough momentum, it can navigate the bridge better. They might add a “turbo boost” code just
before the ramp.)

6. Create a tunnel tall and wide enough for the Ozobot to pass through somewhere on the body.



OZOBOT

LEVEL THREE: GOING WITH THE FLOW

7. Challenge students to create a route that has the bot follow the circulatory system flow in the
correct order and direction from

the injection site, to the heart,

through the body, and/or around _m'ﬁ—;i.r“‘*'ﬁ‘a
the circulatory system. y. Ll..-sﬁ;ki;':.'::;;::ﬁ'ﬁ
8. Have the bot ‘apply medicine’ at () s v
multiple spots in the body along the e -; v et ipea e e
route. o . A ) E!‘-".‘;. :‘,..-,.0’:.'.‘7..59 R
. . Rt P
Tip: Demonstrate that to edit codes 4 XY TS
. . = -ra 3
students can use pieces of white paper to A N ,‘:2’?;':’.5;’_{.’.‘;:

stick over any errors or areas they want to
debug or improve. If you use sentence
strips in writing, you could compare these
to them and perhaps call them “debugging
strips” or “gauze strips”.




LED THROWIES

LED throwies are
cheery glow-dots
(a.k.a. magnetic,
closed

circuits that stay lit
for weeks!)
students can make
in seconds

from simple
components and
they stick to any
ferro-magnetic
surface.



ONOFF SwiTeH

Once we make a basic throwie it stays lit, until it uses up the whole battery. To modify it so that
we can turn it on and off whenever we want, we need a circuit breaker.



@Da'lécumxo

. Nik M 1k | ~1

U U ROBOT LANGUAGE DICTIONARY

Dr
LEFT RIGHT

LEG FORWARD 1\0 ‘T
LEG BACKWARD l’ ‘J'

BODY ROTATE (. ‘\




ROBOT, OR NOT?

ProcLdwnrL:

1. Setup an obstacle course
2. Divide students into pairs
3. Introduce the game:

So now that we’ve learned a bit how robots work, you will get to train your own robot! But, wait. Do you
guys see any robots around here? Well, | do. Your partner! Let's turn your partner into your own
personal robot. Imagine you are on the planet Mars and you cannot go out of your station. There is a
very precious element called B-Rainium that you want to retrieve.

Your mission is to write a program that will send your robot around these obstacles retrieve the ball of
B-Rainium and bring it back to the station.

But your robot doesn't understand a human language. It only understands the Robot Language. Here is
the Robot Language Dictionary. Let's all practice the moves and then you can use these moves to tell

your robot what to do!



Passive Dynamic Mini-Walker

 We’ll take the laws of Newton and give them a
twist and hope that gravity will give an
assist...and now that’s enough of us talking.

* [t's time for some robots to get started
walking.




THAT ABOUT SUMS IT UP




