An Hour of Code...

with Artificial
Intelligence!

. DIGITAL
.' - . TECHNOLOGIES
- HUB

Rebecca Vivian &

Thushari Atapattu
Computer Science Education
Research (CSER) Group

The University of Adelaide

Martin Richards
Digital Technologies Hub
Education Services Australia




Registrations for webinar by location




IComputer Science
Education Res@arch

., DIGITAL
‘' . TECHNOLOGIES
! HUB

Home Teachers School Leaders Students Families earch

ARTIFICIAL INTELLIGENCE

HOME / TEACHERS / TOPICS / ARTIFICIAL

SCOPE AND SEQUENCE

-

INTELLIGENCE

TECHA4DT

What is Artificial Intelligence?

AUSTRALIAN CURRICULUM

Artificial Intelligence is the ability of machines to mimic
human capabilities in a way that we would consider

INCLUSIVE EDUCATION

‘smart.

TOPICS

You most likely have come across - or are aware of -
Al applications such as self-driving cars, facial

TOPICS

recognition, Chess/Go players, security systems, or
speech/voice recognition (eg. those used in an

ARTIFICIAL INTELLIGENCE

intelligent virtual assistant).

ALGORITHMS

How is Al different from ‘'normal’ computing?

BINARY

In conventional computing, a programmer writes a computer program that precisely instructs a computer

what to do to solve a particular problem. With Al, however, the programmer instead writes a program that

-




csermoocs.adelaide.edu.au/available-moocs

Teaching Al in the Classroom

We have two courses available for Teaching Artificial Intelligence (Al) in the
classroom - one for primary teachers and one for secondary teachers.
These free online courses are presented as two related parts. Firstly, we
provide teachers with the necessary background information to teach and
contextualise Al in the classroom. The second half of the course presents
the practical implementation of classroom activities suitable for teaching Al
and the concepts of Al primary or secondary years.

GO TO COURSE: TEACHING Al IN THE PRIMARY CLASSROOM &

GO TO COURSE: TEACHING Al IN THE SECONDARY CLASSROOM (£



https://csermoocs.adelaide.edu.au/available-moocs

csermooc.blog
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F-6 FOUNDATIONS

VS & INFORMATION

he community

Joining t

If you have not registered on our
community site before, you will first need
to either create a WordPress account, or
log into an existing.

Al EXAMPLES
Al in the Classroom as
learning support

Hi all,

There are a number of ways Al could
effectively be used in the classoom context
is as a means of Learning Support for
students

O©OCTOBER 11,2019 ®0 0

m Take photo from webcam

say m What do you see in the photo?

PROFESSIONAL DEVELOPMENT FOR DIGITAL TECHNOLOGIES

F-6 EXTENDED

NLP - lots of fun

| am a words person! | love the English
language and if more time persisted in a
day I would enjoy the challenge of le.

O©QCIOBER17.2019 ®0 @0

Al EXAM

NLP Ideas and Chatbots

Hi there,

Examples of How NLP can be used in the
classroom are:

Presentation Translator

Where students can apply thisw addon

O©QCTOBER 12,2019 ®0 @0

INTRODUCING Al

Artificial Intelligence -

NEXT STEPS: 7 & 8

EXPLORE!9 & 10

Computer Vision....to be
continued

Computer Vision

This is a section | think | need to read more
than once. | haven't ever given a lot of
thought into how computer images

O©QCIOBER17.2019 ®0 @0

ADDITIONAL RES( ES
Teaching Al
Template

OQCTOBER8,2019 @0 @O0

understanding as a class

Have you tried one of the suggested tools
in the course (e.g. a Google Experiment or
Cognimates project)? What was your
experience? How ha..

@OCTOBERS,2019 @0 W0

TEACHING Al!

WELCOME TO THE TEACHING Al!
COMMUNITY

Welcome, rebeccajvi

Congratulations, you're logged in.

Logout | Profile


https://csermooc.blog/

What is Artificial Intelligence?
e Defining Al
e Real world examples
e Howdoes it work?

Overview

Classroom activities
e Computer Vision
e Natural Language Processing




What is Artificial Intelligence?

The creation of machines to mimic human
capabilities, such as teaching a machine to see
(recognise objects in an image) and listen
(interpret and analyse sounds).



Artificial
Intelligence

csermoocs.adelaide.edu.au

Al takes raw data (images, sound, text)

s e n s e and processes it using image or text
processing.
Al thinks about the information it has
e a s o n received and how it relates to what it
recognises and has learned previously.

Act The Al performs a task or action based on
the information it has processed.

A d a t The Al uses the successful or
P unsuccessful outcome as feedback.



What is Machine Learning?

The process of achieving
Artificial Intelligence. In Machine
Learning, we teach the machine
by training with lot of examples.




https://padlet.com/CSER/Al examples cser



https://padlet.com/CSER/AI_examples_cser
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http://bit.ly/2ZKuoSv
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How does Al work?



Al Worktlow

Legs
Kangaroo Tail
Wombat > al

Ears

s Prediction
e Performance

» Collection
» Cleaning

(Supervised * Training

learning
problems)

» Pre-processing




Supervised Learning

The process of the human providing
the program with many examples of
what it is we are wanting it to learn,
along with a label that helps the

machine classify or identify an object.

Unsupervised Learning

Involves providing the machine with a
large amount of data and letting it find
patterns in the data on its own, by
trying to identify patterns in the
features included. The machine then
determines its own set of categories or
labels by grouping the data.



Problem - ls this a tulip or a
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Video on ‘Types of Machine Learning’ by ML Tidbits




Labels

Bird

Tivo legs, Feathars, Beak Fo Iegs, 1o, Far, Whiskers
T

Features




Cat
~ WE APPLY LABELS
P-4 AND FEATURES TO
) THE DATA TO TELL

THE Al WHAT
Al WORKS WITH DIGITAL DATA

ATTRIBUTES AN
OBJECT HAS.
DIGITAL IMAGE DATA HAS PIXELS

BUT HOW DOES Al
—a KNOW WHAT A
"TAIL" 152?

Foear logs, Tt Feer, Whiskors

? s

THE Al ALGORITHM WILL LOOK FOR VISUAL
PATTERNS ACROSS THE IMAGES BASED ON THE

FEATURES WE DESCRIBE.

FOR EXAMPLE, WITH LOTS OF IMAGES OF
CATS, IT WILL SEE PATTERNS OF FEATURES
BASED ON THE SHAPES IT SEES. IT WILL
START TO "SEE" CATS HAVE A CERTAIN
SHAPE FOR EARS.

THE Al ALGORITHM "SEES" THE IMAGE USING THE PIXELS AND LOOKS FOR THE
DIFFERENCES IN COLOUR GRADIENTS BETWEEN THE PIXELS. IT USES THE PIXELS
TO LOOK FOR AN "OUTLINE", THIS IS KNOWN AS "EDGE DETECTION".

FOR SOUND AND TEXT, THE AI WILL ALSO FIND SHAPES
AND PATTERNS REPRESENTED IN THE DIGITAL DATA

[imfol

[—
WD pran

(Download CSER resource)


http://bit.ly/2IW505q

Classroom Activities



Computer Vision



Computer Vision: Kangaroo

SHAPE BANK

Feature Extraction

(Unplugged) (] @ A U O

Computers look at things by breaking them down into shapes, look at the elephant to see how a computer
might break it down into basic shapes

Sorting and Organising Data by Features (e.g.
images of transport, people, animals, etc).

Storybooks that talk about features of things
(e.g. examples about animal features).

Data projects extracting features from
images and presenting them as numeric data
for analysis.

Games, such as Guess Who, that involve
identifying features.

A IE
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Feature Extraction
(Plugged)

Google experiments that highlight
classification (e.g. Quick Draw or Safari
Mixer).

Search some great Al examples on Google
Experiments

experiments.withgoogle.com/collection/ai

Now visualizing: cat
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https://experiments.withgoogle.com/collection/ai

= Teachable Machine
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Gather

Gather and group your examples
into classes, or categories, that
you want the computer to learn.

Tutorial: Gather samples ®

How do |l use it?

TRAIN@ODEL

Train

Train your model, then instantly
test it out to see whether it can
correctly classify new examples.

Tutorial: Train your model ®

About FAQ

MY PROJECT
MY
l PROJECT
— &

Export

Export your model for your
projects: sites, apps, and more.
You can download your model or
host it online for free.

Tutorial: Export your model ®




Can Al Guess vour emotion?

16

1€ IR ]

INPUT

45 EXAMPLES CONFIDENCE

wr -y

IF
TRAIN GREEN
7IEXAMPLES ~ CONFIDENCE
=1 =F 35%
A
.k TRAIN PURPLE |

4

45 EXAMPLES CONFIDENCE

TRAIN ORANGE

e green = happy
* purple = sad

* red = angry

OUTPUT

Sound

Speech



https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/integrating-digital-technologies/can-ai-guess-your-emotion

Al IMAGE RECOGNITION — EXPLORING LIMITATIONS AND BIAS

Train Al to recognise faces with without
glasses.

Incorporate an Al model using Machine
Learning for Kids.

Challenge in set up (we provide a step by
step video)

Students create their own models and train
the Al. Incorporate into Scratch or Python.

About Projects Worksheets News

Help  Log Out

Language

Recognising images as glasses, noGlasses or sunglasses

< Back to project

glasses

D @
@ D

@

pr— noGIasses—
\3/ S 4 i

Swww | @webcam ¢ draw

Add new
label
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https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/integrating-digital-technologies/ai-image-recognition-exploring-limitations-and-bias

Al SMARTPHONE SECURITY

Scratch Basic Phone lock/unlock

Unplugged: PIN, Fingerprint and Iris
scanning (what is powered by Al?)

e
Plugged: "‘“’

Train Al (Teachable Machine) to recognise
the correct face (easy)
switch backdrop o smariphone (1)2 »

Hard code PIN (easy) == 1
Hard code Image recognised (granted 5 ]

broadcast a message to unlock) (med) ! = @

Incorporate an Al model using Machine | T Sprite | smariphone (1) s w) $5(
Learning for Kids. (Med to hard) B e - sov | © | @ " »
g
K
o3 smartphon... Spntel



https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/integrating-digital-technologies/ai-smartphone-security
https://scratch.mit.edu/projects/341033989/editor/

Data bias in Al

Unplugged: intro bias with an activity- 22: Brpiorng Dt Blas Hide Wires
draw a doctor, teacher, manager, court
judge, receptionist (uncover gender bias)

Plugged:
Use an Al tool to test data bias based on
backgrounds (ANN artificial neural network)

Plus I

Train using only black images on white

background. Test using white and black
backgrounds. Al low confidence on new
data. \ Minus I

Retrain and test.

I

Input Layer Hidden Layer 1 Output Layer



https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/integrating-digital-technologies/data-bias-in-ai

Cognimates image classification project

Enter link of the image

What categories should your model have? & 1-
B ek
6.9KB
ﬂlﬁ E ——— Y.
7.3 KB 6.9 KB 6.2KB 4.5KB

Search image using link | answer

- r set myvariable v to E What do you see in the photo?
- .‘ a n say | my variable
6.4KB 71KB

6.8 KB 45KB

BRRDal

12.2KB 5.8 KB 4.4KB 5.3KB

Add Category Southeastern Guide D...
e guidedogs.org

¥

dog

=




Al for Oceans

Learn about machine learning and ethical use of Al.

#CSforGood

English only | Grades 3+

iy’

S

Computer Science
Education Res@arch

Garbage dumped in the water affects marine
life. In this activity, you will program or train A.l.
(artificial intelligence) to identify fish or trash.
Let’s clean up the ocean! Click anywhere on the
screen to continue.

Continue




Natural Language Processing



NLP (Unplugged

Google

how to cook

how to cook rice

how to cook quinoa
how to cook salmon
how to cook silverside
how to cook pork belly
how to cook brown rice
how to cook broccolini
how to cook asparagus
how to cook pasta

how to cook kale
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https://www.twinword.com/ideas/dgraph/



https://www.twinword.com/ideas/graph/

Cognimates - Al Travel Assistant

What categories should your model have? @
o Themepark

Museum |

| want to experience adrenaline pumping thrill rides
| like to explore more about three sisters

Where can | learn about Great Barrier Reef? Its too hot. Any pooisior waterslides around?

How do | explore plant habitats? Is there any fun zones around?
| am a person with great interfst f’or bio diversity. Where should My kids love super heroes. What is your recommendation?
go?
| want to learn something exciting about human evolution | am a thrill seeker. Do you have any advice?

https://cognimate.me:2635/text_home

Train Model

Type in a phrase to test your model

| would love to explore more about Aboriginal culture

Category: Museum

Confidence Score: 99.99900000000001%



Try with Cognimates

https://codelab.cognimates.me/

What things are most
excited for you in this
school holiday?

Set Read API key to ‘ '

Set Write API key o ‘ '

Set usemame to ‘

Choose text model
IS i | am your new holiday assistant! | can help with your trip pians! R o seconds W w
ask What things are most excited for you in this school holida and wait
9 Y ye (How do | explore more about Australian caves?| Q)

set  prediction » 1o What kind of phrase is ~ answer  ? Go to Museum!




FUN PROJECTS WITH LANGUAGE TRANSLATION

Sample code: Text to speech translator

answer (D

Unplugged: modelling a conversation
If the question is about finding out my name then
... my response is ...

What do you want to
translate?

Plugged:
Language translator: Text to speech using
Scratch 3.0

Chatbot with foreign visitor
(Mimic Al) If the string contains a specific
keyword and reply ...

My name is Abbey

-

Python examples available in 2020 (module
with video tutorials.

16

3y


https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/integrating-digital-technologies/fun-projects-with-language-translation
https://scratch.mit.edu/projects/338489965/
https://scratch.mit.edu/projects/338464637/

Slide deck: : 5
hitp:/bitlv/Al_ DTHub Questions:

& csermoocs.adelaide.edu.au ERUTSTRITES N R DU LT


http://bit.ly/AI_DTHub

Resources

e This session can be delivered alongside or in support of our Al MOOCs for primary
(https://csermoocs.appspot.com/ai_primary) and secondary teachers
(https://csermoocs.appspot.com/ai_secondary).

e Alresources on the Digital Technologies hub

https://www.digitaltechnologieshub.edu.au/teachers/topics/artificial-intelligence

e Hour of Code Al
o https://studio.code.org/s/oceans/stage/1/puzzle/1



https://csermoocs.appspot.com/ai_primary
https://csermoocs.appspot.com/ai_secondary
https://www.digitaltechnologieshub.edu.au/teachers/topics/artificial-intelligence
https://studio.code.org/s/oceans/stage/1/puzzle/1

