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About this guide:

Main topics of this guide: Al has made serious inroads in education, especially with the

development of programming tools and technologies that allow

o A brief history of Artificial

) even students of younger ages to use them effectively.
Intelligence

This guide is divided in three parts. In the first part, we provide a

e Machine Learning

brief history of the the development of Al, starting with ancient
e Al for image creation myths and legends and moving to the current era of technological

breakth hs.
e Al programming Gt

In the second part, we look at activities that can be used in the
classroom, from primary to secondary education. Some are

structured, interactive activities that enable students to learn more

about Al and Machine Learning (EU CodeWeek, code.org),while

others are open-ended and can be applied in various subjects of
the curriculum (for example, Al image generators). In the third part,
we learn more about training models and programming games
using Scratch 3.0 variants. Each chapter covers a different tool or
set of activities, with lesson plans on how to use them in the
classroom. This guide could be extended to a book with more
than 400+ pages in size. However, my intention is to give teachers
and students (and why not, parents!) access to Al tools and content

they can use immediately! And to allow everyone to unleash their

imagination!



https://codeweek.eu
http://code.org
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Welcome to my guide on Al in Education. This has been in
and after an amazing EU CodeWeek Leading Teachers/
Ambassadors meeting in Brussels. It was then that the idea
of actually creating a short guide on Al came up, since
there is rising interest on the subject from educators all
over the world. With the development of various resources
and technologies, all that was needed was a way of
bringing (some of) these under one roof, with suggestions
on how to use them effectively in the classroom. Of course,
the activities on Machine Learning and the learning
resources from the outstanding EU CodeWeek and
Code.org portals already have fulfill most of our (teachers)
needs, but the idea of a coherent, chapter by chapter “old

school” ebook was deemed necessary.
| hope you enjoy this guide as much as | did creating it!
Feel free to share suggestions: alexandros@mathisis.org

Alexandros Kofteros, Teacher


http://code.org

“Come writers and critics
Who prophesize with your pen
And keep your eyes wide
The chance won't come again
And don't speak too soon
For the wheel's still in spin
And there’s no tellin’ who
That it's namin’

For the loser now
Will be later to win

For the times they are a-changin’ “

(Bob Dylan)



Part A: What's Al?



What's to learn

In Part A, we learn about the history of Al, starting with the
mythos of the first-ever artificially created (at least in
Mythology) thinking machine, Talos. We take a tour in the
world of science fiction, before we land in modern-day
applications of Al that include Machine Learning, virtual
assistants, mapping applications, translations, music

selections, shopping and more!

In Part B, we use Al tools such as ChatGPT and Bing Image
Creator to generate content, while we also use them to
develop educational material, including worksheets,

lesson plans, presentations.

In Part C, we focus on coding using variants of Scratch 3.0
to create and train models (Machine Learning for Kids) as

well as using already trained ones (RAISE Playground).




Chapter 1. A brief history of Al

“Music and mythology,
Einstein and astrology
It all started with the big bang”
(BNL, “Bing Bang Tkeorj")
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In this chapter. ..

In Chapter 1: “A brief history of Al”, we will learn

about:

e Al Vs Robotics: what is Artificial Intelligence,

and why Robotics and Al are not the same.

¢ Myths and legends about artificial life: how
mythology has given us the first examples of an
artificial “life”, and its implications in modern

fiction.

¢ The automatons: an attempt to create artificial

constructs that act as living human beings.

® Al in Science Fiction: how Al is depicted in

literature and movies / tv series.

e Alin arts: how Artificial Intelligence is used to

generate graphics and what are its implications.




A brief history of Al

Almost all civilisations have myths and tales of gods or
engineers creating sentient machines. To learn more about
the history of Al, we will delve into mythology and ancient
history, in times where science was not yet prevalent and
natural phenomena were attributed to the will of the Gods.
From there on, we will move forward through the ages and
through various myths and legends, to admire the
Automatons, before we finally approach the era of the

1940s and the advent of the first digital computers.

Between mythology and the digital age, we need to

examine the impact of Science Fiction in helping us grow
an interest to Al and their physical manifestations: that is,
(almost) sentient robots. The film industry has introduced

deadly robots (Cylons, from “Battles Galactica”) as well as
friendly ones (R2D2 and C3PO from Star Wars).

The digital age saw an emergence of the field of Al with
the development of intelligent systems, leading to the
second decade of the 21st century and an explosion of

new technologies that made Al mainstream.




Al Vs Rohotics

Science fiction has done its part in bringing together
robots and Al. As a matter of fact, robots in science fiction
novels, movies and TV series are almost always “intelligent”.
However, robotics and Al are not necessarily the same.
Even though the two fields are related, and in many
aspects they seem complimentary, in truth they are
completely distinctive with different applications and
methods. The integration of Al and robotics has been an
integral part of cinema since the early days of the science
fiction era. For example, in “Forbidden Planet”, a 1956
movie, Robby the Robot has its own character and
personality, clear indications of an advanced Al. Robby is a
robot and can move around while at the same time
exhibiting “intelligence”. Probably the most famous Al in
movie history is HAL from 2001: A Space Odyssey.
Contrary to the robotic nature of Robby the Robot, HAL is
an Al integrated with the space ship, and able to recognise

faces, gestures, speech and take its own decisions through

AL 9000

learning. As a conclusion, robots
are machines designed to
interact with the environment,
including objects, and to perform
specific tasks (ie lifting objects,

soldering circuits etc).

An Al is a software system that
can make decisions by analysing
information from its environment
(ie recognise a red light and stop
a car, recognise the face of a
person and unlock the computer

etc) and even learn.

Al and Robotics are expected to
merge as technologies and

provide new products.

HAL 9000 from “2001: A Space Odyssey”



Talos, the first(?) robot

Going back in time, the very first known (mythological)
example of an artificial intelligence was the legendary
bronze warrior Talos, created by Hephaestus to guard the
island of Crete. Hephaestus worked in his lab day and
night with the help of a cyclops to create the ultimate
guardian of the island, which he then offered to king

Minos.

Talos was a giant “robot” or automaton, tasked with

running around Crete three times a day and repelling

invaders. The first depictions of Talos are dated to 400 BCE.

According to myth, Jason and the Argonauts reached
Crete while returning from their voyage carrying the

Golden Fleece.

Talos tried to sink their ship, Argo, by throwing huge
boulders at it. Jason in desperation turned to Medea who
was a witch. Medea found the weakness of Talos, a huge

nail keeping ichor, the liquid that kept him alive, inside its

body. Jason managed to remove the nail, thus releasing
ichor and killing Talos. The death of Talos has been
depicted in art over the years, helping spread the myth and
the legend of the first artificial “life” in mythology.

Ancient Egypt & China

The myth of Ptah (3000 BCE) suggests the creation of Osiris as an
artificial being. Similarly, in ancient China there are myths
regarding artificial persons. However, the myth of Talos is clearly
describing an artificial life made of metal and powered by an
“unknown” power source referred to as ichor.




Automatons

Automatons or automata (the term is derived from the
Greek word “autépata” which means “being able to operate
on its own” refer to complex constructs that could mimic
functions of living beings. For example, a cuckoo clock will
open its doors and reveal a small bird that flaps its wings

and makes noise to tell time.

There are many examples of automatons throughout the
ages. Some of the best known in history were the machines
of Heron of Alexandria, who used hydraulics to create
automatic doors and other complex machinery, including
music organs. Many cultures, including the Chinese and
the Japanese, have created their own automatons (or
automata). One notable example is the legend of Yan Shi, a
creator of artificial beings that presented King Mu of Zhou
with a mechanical person. Upon touching its artificial skin,
the automaton started singing and moving. However,
besides a reference in a text (Lie Zi, 400 BCE), there is no

other evidence to support that such a machine was ever

created. Some of the most complex automatons were
created during the 18th century. A set of automatons
created by Jaquet-Droz are considered to be the most
sophisticated ever created. The most complex was “The

writer” which could write text on a piece of paper!

The infamous Turk

A very sophisticated automaton was created in 1769. It could play
chess and it even managed to defeat some important opponents,
including Benjamin Franklin, However, even though it was a very
complex mechanism, it proved to be a hoax, since it was found to be
operated by a human inside the complex machine!




Al in Science Fiction

Nothing has influenced the depiction of Artificial
Intelligence more than (science) fiction. From the writings
of Isaac Asimov and his Laws of Robotics, to HAL from
"2001: A Space Odyssey” and the modern era of the latest
“Terminator” movies, Al and intelligent machines are
depicted either as malevolent or benevolent, depending
on the writer and the setting. For example, in the dystopian
future of “The Matrix”, machines have rebelled and
enslaved the human population which are actually used as
batteries inside a virtual reality. In “Battlestar Galactica”
(remake), machines have rebelled against their creators. In
the film “Al”, Earth has been left devastated and the only
intelligent beings are actually artificial ones. Al seems to
make a very good background story as the main antagonist
(usually), since it exonerates (in most cases) our kind for

any fault they have.

On the other hand, we have benevolent machines, with the

more prominent ones and most recognisable the droids
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from Star Wars (R2D2, C3PO to name two). Interestingly
enough, one of the main sci-fi TV shows and movie series
-Star Trek- has barely touched the surface of benevolent or
malevolent Al, with the exception of the bio-based Borg or

Commander Data.

The Laws of Robotics

Isaac Asimov, the famous science fiction writer, has written his
three laws of robotics: 1. A robot may not injure a human or allow a
human to be harmed, 2. A robot must obey orders except when
they conflict with law 1and 3. A robot must protect its existence as
long as it does not conflict with laws Tand 2.
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What we learned so far. .. SeDes: [oT] suses.

In chapter 1 “A brief history of Al”, we travelled
back in time to the first mythical representations of
an artificial life, the legendary Talos, created by the
ancient Greek God Hephaestus to protect the
island of Crete. We then learned more about

automatons, some of which still exist as exhibits in

museums today. And, of course, we looked at the

representation of Al in science fiction, in which it is
either vilified (HAL 2001, Daleks, Cylons) or turned
into sidekicks (R2D2, C3PO to name a few).

The story of Al does not end here and of course it

is not covered in detail. There are follow-up

activities that we recommend, to learn more about

early mentions of artificial life in various legends

and cultures. (| " —




Further reading:

Almost every civilisation has at least one reference to an

artificially intelligent being. We can further research such

myths and legends:

£

e Brazen Head: This was a mythical device in medieval

legends. One of the first written accounts mentions a

talking head that could answer any question with a “yes”

or "no”, as far back as the 12th Century CE. It was a very

e Mechanical Human: An engineer in ancient China (300 ,
early automaton, resembling a head made of metal. We

BCE) created a mechanical device resembling a human : ,
could see it as a distant concept of an ancestor to

that fe lik | . Even though
at couldmove Tike a real person. tven thoug ChatGPT. Their origin might go even further back to Hero

references are very ambiguous about such a creation, it : , ,
of Alexandria who created moving statues using steam.
shows the interest of ancient Chinese engineers in

creating complex mechanisms.



The Jewish Golem: according to a myth, the Golem was
an artificial creature created by Rabbi Eliyahu in the 16th
Century CE using clay to protect the Jewish community

against their enemies.

e Mechanical Knight: Leonardo Da Vinci designed an
automaton resembling a knight in full armour in late 15th
Century CE. According to his design, the mechanical
knight could sit, stand, raise its arms and remove its visor.
It was expected to wear medieval armour. It is unknown if

a prototype was ever created.
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e Turk, the Chess Player: This automaton was supposed
to accurately play chess, and even challenge
experienced human players. It was created in the late
18th century. However, it was found to be a hoax, since it
was really controlled by a man hiding inside the main

body of the machine.



Chapter 2. Introduction to Al

“AlL those moments will be lost in
time, Like tears in the rain”
(Blade Runner, 19%2)
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In this chapter. ..

In chapter 2 “Introduction to Al”, we learn about Al
we already use (but we sometimes don't even realise

we dol).
e Understand what Machine Learning is

e Recognise benefits of Virtual Assistants

e How Al "helps” us decide what to watch, read or

buy

e How Al enables us to find places on a map, and do

translations in various languages - including Klingon!




Artificial Intelligence (Al)

What is V72

Link from https://code.org

The term "Al," short for Artificial Intelligence, is becoming
increasingly commonplace, but what exactly does it entail,
and why is it gaining such importance, particularly for

educators and the broader public? Artificial Intelligence is
not a recent development; it's been in the works for many
decades, and, truth be told, we're still quite a way off from

achieving what is considered genuine Artificial Intelligence.

When we talk about Al today, we're referring to
sophisticated sets of instructions, known as algorithms, that
empower computers to perform specific tasks. These tasks

were, until relatively recently, exclusive to human
capabilities. To put it simply, Al enables computers to do
things that, in the past, only humans could do. For instance,
Al has the remarkable ability to comprehend human
speech, whether it's spoken or written, and respond in a
way that can sometimes be challenging to distinguish from
human interaction. It can also identify shapes and objects
and, intriguingly, generate content independently based
on the descriptions provided to it.

As we delve deeper into the subject, we'll discover that Al
has a broad range of capabilities. We can instruct Al to
generate extensive written content for school assignments,
provide us with valuable insights, create entire
presentations complete with original text and images, and
much more. The exciting aspect is that Al is continuously
advancing, expanding its capabilities and transforming the
way we engage with information and produce content. This
ongoing evolution is reshaping our approach to work,
creativity, and problem-solving.



https://code.org
https://www.youtube.com/watch?v=mJeNghZXtMo

Machine Learning

your photo. Have you ever wondered about the purpose
behind such applications and why they are offered for
free?

It's important to note that not every free application
ﬁ—/l ﬂ engages in this data-driven approach, but some

=1 U

companies strategically choose to release products openly,

encouraging thousands, if not millions, to use them
regularly. This widespread usage generates valuable data
that computers can then leverage to "learn." This is the
essence of machine learning - the process of furnishing the

/

oxF ORD

computer with substantial amounts of data, empowering it
to decipher patterns and trends. In return, the computer
utilizes this acquired knowledge to make informed

/

Link from https://code.org

A popular meme circulating the internet humorously decisions, ultimately enhancing its functionality and
suggests that "people are hooked, while machines are problem-solving capabilities.

learning." While this meme contains an element of truth,

it's essential to clarify the unique nature of machine So, the next time you use a seemingly harmless app that
learning. Unlike human learning, machines acquire uses photos or music or even text, you might be
knowledge not through traditional methods but by unknowingly contributing to the vast pool of data that fuels
processing vast amounts of data, often concentrated on machine learning advancements.

specific subjects. In many instances, individuals may have
inadvertently contributed to this process. Consider, for
instance, innocently using a mobile application that ages


https://code.org
https://www.youtube.com/watch?v=f_uwKZIAeM0

“Hey Sirt..."

Did you know that virtual assistants such as Siri, Alexa, featured on a number of different products mainly
Cortana (and more) use machine learning to continuously developed for home automation tasks - that is, to control
improve how to understand and communicate with you? various parts of your home, turning it into a “smart” house.
Every time you use them, you are actually refining and For example, you can ask Alexa to dim the lights or even
teaching them -without knowing it- how to improve their control the TV (especially if you have subscribed to

own service. Amazon service). With Alexa you can even order things

from Amazon (surprise, surprise!).
This is in fact one of the examples of using machine

learning within devices that we use almost daily - and In general, virtual assistants are built into mobile devices or

mostly our mobile phones that are now an almost integral smart appliances. They respond to voice commands and

part of our life. usually they have a voice of their own (male, female,
robot...).

Common Al Joke:

“Why are you whispering?”

“Because Siri is listening”

“I laughed, Siri laughed, the TV laughed, the washing machine laughed...”

Virtual assistants are not only tied to our mobile phones

but can be found on various types of devices. For example,

Alexa, the virtual assistant developed by Amazon, is




Movies, Music, Marketing. ..

Have you noticed how even a simple search on the internet
can (then) generate constant ads on specific topics? For
example, if you do a search for a new mobile phone, you
will most definitely start seeing ads about other mobile
phones or related products (cases, peripherals) wherever
you click - in search engines, in social media etc. This is
because search engines use machine learning to analyse
our search preferences, or our music and video habits, in
order to promote products that appear to be in our liking -
be it a tablet that we just researched for purchase or just
out of interest, or even an apartment we are interested in

renting.

In some cases this might appear to be intrusive and even a
nuisance. And it is, in many respects. However, it is hard to
dismiss the benefits for both the consumer and the
product owner, since machine learning can help push to us
products and items that are closer to our liking. It also
offers us a glimpse on new products and new items that

might otherwise have passed unnoticed.

Movie recommendations

Netflix and other streaming services use machine learning to
analyse our preferences and thus promote content that is more to
our liking. This way, not only we don't have to search an endless
stream of new content, but it helps (the service) keep our interest,
and thus remain their subscriber.




Translations

Translation engines use machine learning to improve the
quality of translation between one language and another.
The most common of these translators are text based, and
they usually support all major languages (and then some!).
Google has one of the most robust and accurate
translators, offering near-instant translation of almost any

text we throw at it.

Some services (such as YouTube) use machine learning to
automatically create subtitles for the videos uploaded. This
is a very important feature as it provides access to many
videos for people that would otherwise not understand the
language. However, this feature is still not mature, with the
exception of generating text in English directly from videos

in the same language.

Other services such as Skype already have a beta version
of automatic translation (in text) when two people with
different languages have a video conference. Even though

in its infancy, it shows the tremendous potential that will

allow two or more individuals who do not speak the same

or a common language negotiate any type of deal.

As technology keeps churning out more powerful

computers with less components.

From Klingon to English

What was once just a part of a fictional universe, and the
mechanism with which they explained how everyone speaks the
same language (hint: the don't), is now becoming a reality. More
and more technologies are released that allow for direct speach-to-

text development.




Walking & Driving

Technologies such as Google Maps rely more and more on
Al to provide drivers with optimum routes, as well as places
of interest along a specific route. What initially was a
vaguely detailed map of the world, has become more and
more integrated with the Google search engine to provide
on-the-spot information on anything the user might
require, including search functions that learn from the

driver, and thus propose interesting areas to visit.

The Al behind Google Maps is also using thousands of
photos uploaded by the users to create virtual
reconstructions of places of possible interest to drivers, in
an effort to enhance both the use of the specific tool, as to
make the driving experience more interesting (and useful).
As such, the Maps application will provide the driver with
suggestions on interesting or useful places to visit during a
trip (ie of historical importance, EV charging stations,

coffee shops for rest etc).

As drivers and Google Maps users keep providing large

amounts of data to the application, the Al is constantly

improving the information it provides to the user (and

drivers).

Al in Google Maps

Google Maps uses literally thousands of photos to create virtual
representations of spots on the map that might be of interest to
us. Therefore, Google Maps uses an Al that falls under the
“Computer Vision” category.




What we learned so far. ..

In chapter 2 “Introduction to Al”, we learned
about modern Artificial Intelligence (Al) and

Machine Learning.

We examined how we already use Al in our
everyday life, from the most common tasks to the
most complex. Even services we use on a daily
basis, like streaming video and audio, use Al to
show content that is of more interest to us.
Modern search engines like Google or Bing use Al
to promote results, while even our cars employ
some kind of Artificial Intelligence, especially with

Map applications.




e Virtual Assistants: Virtual assistants have existed for

Further reading:

decades. One of the most infamous was the Microsoft

Al is almost everywhere: in our homes, our computers, our Office “Clip”. Today they can be found in most devices,
smartphones, our cars, even most of the gadgets we use and provide enormous help by understanding natural
today make at least some use of an Al-related technology. language. Solutions such as Siri, Google Assistant and

Alexa can be found in common devices that range from
e Smartphones: As mentioned earlier, modern

smartphones, to washing machines, to speakers!

smartphones include Al features for tasks such as auto-
completion of sentences when typing text, face
recognition of unlocking the device, speech recognition

for controlling applications completely hands-free.

e Online shopping: most modern online shops feature
thousands if not millions of products. To help us find
products that interest us, but also to entice us to specific
products, online retailers use Al algorithms to analyse
and predict our preferences - and show results that might

attract our attention and even lead to impulse purchases.

e Email filters: Millions of fake emails, with a huge
percentage being phishing or other scams, race through
the internet every single day. Fortunately, service
providers are using many methods, including Al, to filter
the vast majority of those before they reach our

mailboxes. Still, a lot can reach the end user, but at least a

significant percentage does not.




Chapter 3: ChatGPT who?

"I am the voice of Knight Two
Thousand Micro Processor - K IT.T.
(Knight Rider)

11111



In this chapter. ..

In chapter 3 “ChatGPT who?”, we are introduced
to ChatGPT. We will:

e Learn more about the capabilities of ChatGPT and

how to use it

|ll

e How ChatGPT compares to more “traditiona
services such as Google Search and Google

Translate
e How ChatGPT handles Mathematics

e How to use ChatGPT for creating code




Creating a ChatGPT account

ChatGPT from OpenAl is a jack-of-all-trades but it can be
easily understood that it's also a master of several. For
generating text, it is super-fast, multilingual and offers
(almost) everything we need for writing. We will also
examine, later in this chapter, other tools that are more
specialised, but ChatGPT is THE tool for instant

gratification.

ChatGPT@®

Get started
Write a teXt Login Signup

asking a friend to be my plus-
one at@

OpenAl

For those unfamiliar with ChatGPT, please refer to Part A of
this book. For those starting its use, you must first create an

account, starting from the url https://chat.openai.com.

You can either create a new account, or link an existing one

(ie from Google or Microsoft or Apple).

© @ OpenAl Platform +

< C @ platform.openai.com/onboarding 2 ® ® > QO & = 8

Verify your email

We sent an email to info@mathisis.org.
Click the link inside to get started.

The creation of a new account is very straight-forward: you
click Sign Up and then you enter your email and a
password. An email will be sent to the account you

provided (ie “alexandros@mathisis.org").

Login to your email account, find the email and just click on
the green button “Verify email address”. Another window
will open, asking further details from you (full name and
birth date). That's it! After you complete this step, you are
ready to go!


mailto:alexandros@mathisis.org

Starting with ChatGPT

© © @ @ ChatGPT +

< C @ chat.openai.com

New chat @  ChatGPT35 ~

Design a database schema

Plan a trip

Write a spreadsheet formula

Suggest fun activities Type message here

Upgrade
Get GPT-4, DALLE, and more

+
essage ChatGPT...
IN) Alexandros Kofteros

ChatGPT can make mistakes. Consider checking important information.

The version we use in our examples is ChatGPT 3.5, and it's
free for personal use. However, it does not mean it lacks
any features we need for text creation. First up, let's
familiarise ourselves with the extremely simple
environment: on the left side of the window, we can keep a
history of previous “chats”. In the lower right part of the
window, we can see the text box where we write simple
sentences or full text. Let’s start by introducing ourselves:
we will just type “Hello, | am Alexandros” and hit the Enter

key. Let's look at the response:

@ chatGPT

@ chat.openai.com/c/961647fd-9329-47f2-a03b-37c4d1fe7b84

New chat © ChatGPT 3.5 ~

IN) You
Hello, | am Alexandros
Alexandros Seeks Assistance

. @ chatcPT
Title of the created Hello Alexandros! How can | assist you today?

chat OO0 PO

. Upgrade
Get GPT-4, DALL-E, and more
Message ChatGPT...

IN| Alexandros Kofteros

ChatGPT can make mistakes. Consider checking important information.

On the left part of the window, ChatGPT has created a title
for our first “chat”. Also, it has replied to our first sentence.
It assumes immediately that we need some assistance and
possibly a question will arise OR it prompts us to write a

question.

Teaching the machine...

ChatGPT learns constantly by analysing the data and feedback it receives from
us. As you can see on the picture above, under each reply we have the
option of clicking on the “like”, “dislike” icons or on the reload, to issue
another response. We can also “vote” on how the conversation is
progressing. These details might appear trivial but are essential in the

constant improvement of every type of Al.




Multilingual support

One of the main benefits of our chat is the support of

multiple languages. As you can see on the screen, it can
recognise -and respond in kind- to almost any language
we can use. Not surprisingly, it can also tell us how many

languages it can understand!

@ chaGPT

@ chat.openai.com/c/961647fd-9329-47f2-a03b-37c4d1fe7b84

New chat

©  ChatGPT35 -

‘ ChatGPT

| have been trained on a diverse range of internet text in
Alexandros Seeks Assistance .

multiple languages, so | can understand and generate

text in various languages. However, my proficiency can

vary, and I'm generally more proficient in languages that

have a significant presence on the internet. Some of the

languages | can work with include but are not limited to:

. English
. Spanish

French

1
2
3.
4.,

German

. Chinese (Simplified and Traditional)
Russian

Japanese

Korean

© ® N O O

. Italian

[
o

. Portuguese
Upgrade
Get GPT-4, DALL-E, and more

+
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IN ' Alexandros Kofteros

ChatGPT can make mistakes. Consider checking important information.

Because it learns through “crunching” huge amounts of

data, it is much more suited to answer in English than other

languages. However, it can respond in other languages as

well, including Greek, Turkish and Klingon!

© © @ @ chaGPT +
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@ You

Write me a poem in Klingon

Alexandros Seeks Assistance

@ chataPT
Certainly! Here's a short poem in Klingon:

bash () Copy code

Hov leng, ngech SuvwI
nI vIHevwI

vItlhutlh, vIneH maqoch.
gaStaHvIS yIqIm, HIq jImej.

This is a simple verse, and Klingon poetry often
celebrates the virtues of warriors and the honor of battle.
If you have any specific themes or ideas in mind for a

Klingon poem, feel free to let me know!
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ChatGPT can make mistakes. Consider checking important information.

Why Klingon?

Even though Klingon is an imaginary language (it exists in the sci-fi
universe of “Star Trek”), over the past 6 decades many people, including
professional linguists, have created the structure of it, as if it was a real
language. Therefore, ChatGPT has also learned to use it, however efficiently

compared to real languages spoken by millions!




Working with chats

As we continue writing messages, all the replies and text
produced are considered part of the same “chat”. However,
during the day it is useful to create new “chats” for different
type of replies and content creation. For example, during
the same day we might require ChatGPT to create a text on
a famous painter, and later on to create activities for our
next Maths lesson. By keeping each type of reply in a
different “chat”, we can more easily come back later to
specific content.

Click here for

a new chat

© © @ @ ChatGPT
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£ Rename

() Copy code

Hov leng, ngech SuvwI
nI vIHevwI

vItlhutlh, vIneH maqoch.
qaStaHvIS yIqIm, HIq jImej.

This is a simple verse, and angon poetry often celebrates the

virtues of warriors and the honor of battle. If you have any
. Upgrade

Get GPT-4, DALL-E, and more
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ChatGPT can make mistakes. Consider checking important information.
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ChatGPT 3.5 v

find the hidden items. This activity taps into their natural instincts and provides both

mental and physical stimulation.

3. DIY Puzzle Toys:

Create homemade puzzle toys by placing treats inside containers or toys that require your
dog to figure out how to access the treats. You can use items like empty plastic bottles,
muffin tins, or puzzle feeders designed for dogs. This not only keeps them occupied but

also challenges their problem-solving skills.

4. Tug of War:

A classic game of tug of war is an excellent way to release energy. Use a sturdy rope toy or
an old piece of cloth, and engage in a friendly tug of war with your dog. Be sure to teach

and reinforce good manners during the game, such as dropping the toy when asked.

. DIY Agility Course:

Set up a mini indoor agility course using items like hula hoops, tunnels, and cones. Guide
your dog through the course, rewarding them with treats or praise for completing each
section. This activity combines physical exercise with obedience training and is a fun way

to challenge your dog's agility.

Remember to consider your dog's individual preferences and physical capabilities when
engaging in these activities. Always prioritize safety, use positive reinforcement, and adapt

the activities to suit your dog's energy level and personality.

06 PO

ChatGPT can make mistakes. Consider checking important information

Chats are very effective in organising our engagement with

the Al and creating different types of replies and data.

ChatGPT for information search

ChatGPT can answer to most questions we wish to ask. It must be taken
into account that not all of this information might be accurate, therefore
we need to keep this in mind when using any of the replies generated by
ChatGPT. We will see more on search using ChatGPT in the next pages.




ChatGPT Vs Search Engines

We have already established that ChatGPT can be used to
return information on specific topics. However, this is far
from using a dedicated search engine such as Google or
Bing. Whereas in ChatGPT we receive a reply similar to
what a knowledgeable person might give us (on a specific
subject), search engines will return a list of web pages
related to our question. And where ChatGPT gives an
instant “answer” to the question, search engines might
provide alternative -and equally significant- web pages that
might provide us with the information we seek. And, in
most cases, identify the source and therefore decide to

trust the information or not.

©® ® B chaGPT +

C & chat.openai.com/c/ 3a-49b7-b3ad-c302dc1e7b51
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) You
Who was Yuri Gagarin?

Yuri Gagarin's Spaceflight Tr

@® chatapT
Yuri Gagarin was a Soviet cosmonaut and the first human to journey into outer space. On

Indoor Fun for Energetic Dogs

Sticky Header Code ; : :
Sticky Header Code April 12,1961, he piloted the spacecraft Vostok 1, completing one orbit around the Earth.

Hello chat This historic spaceflight made Gagarin an international hero and a symbol of Soviet space
achievements during the Space Race, a geopolitical competition between the United

States and the Soviet Union during the Cold War.

Gagarin's successful mission lasted approximately 108 minutes, and he became an instant
celebrity both in the Soviet Union and around the world. His accomplishment marked a
significant milestone in space exploration and paved the way for future human
spaceflights. Yuri Gagarin remains a legendary figure in the history of space exploration.
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+
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In ChatGPT, we get a precise text with information on Yuri
Gagarin. On a search engine search, we get much more
than that - we have a summary of his life, images, links to

videos and links to multiple pages, including Wikipedia

.
articles.
v e G yuri gagarin - Google Search X + ~
<« ¢ 23 google.com/search?q=yuri+gagarin&oq=yuri+gagarin&gs_lcrp=EgZjaHJvbWUQCggAEAAY 4wIYgAQyCggAEAAYAwIYgAQyBwgBECAYg... W a a2
Google yuri gagarin X & @ Q o = |
Images Videos News Photos Watch Quotes Wife Age Pronunciation Al filters ~ Tools SafeSearch ~
About 4,050,000 results (0.39 seconds)

Yuri Gagarin

Soviet cosmonaut £

Born Died

March 27, 1968,

March 9, 1934, Novoselovo,
Klushino, Russia Russia
Tube *
o YouTube * BEBC News @ Brtannica

Yuri Gagarin: The first man in space -

Yuri Gagarin |
BBC News Biography & Facts |
It's sixty years since the first human blasted Britannica
into space. For the Soviet Union, Yuri
12 Apr 2021 3 weeks ag

. Wikipedia
L https:/len. wikipedia.org » wiki > Yuri_Gagarin  §
Yuri Gagarin

Yuri Alekseyevich Gagarin (9 March 1934 - 27 March 1968) was a Soviet pilot and

cosmonaut who, aboard the first successful crewed spaceflight,

Death of - Vostok 1 - Statue of Yuri Gagarin - Monument to Yuri Gagarin

a
of Earth on 12 April 1961. Wikipedia

Born: March 9, 1934, Klushino, Russia
People also ask : Died: March 27, 1968, Novoselovo, Russia

Space missions: Vostok 1

. . 2
Who is the first man in space? v First snace fliaht: Viosiok 1

Generally speaking, if we need to search and

receive as much information on a subject, we use a search
engine. If we are looking for specific information focused
on a search query, we can use ChatGPT. But, we should

never take its results at face value.



ChatGPT for translations

-c8d41aedbeda
ChatGPT 3.5

) You
Translate this in Greek: Yuri Alekseyevich Gagarin was a Soviet pilot and cosmonaut who,
aboard the first successful crewed spaceflight, became the first human to journey into outer
space. Travelling on Vostok 1, Gagarin completed one orbit of Earth on 12 April 1961.

@ chatGPT
O lMovpt AAeEEVERLTS MNkaykapv ritav ZofLeTikog mASGTog Katl Koopovadtng, o omnoiog, e
TOU TTAOLOU TIOL TIPAYHATOTIOMNOE TNV TPWTT ETUTUXNHEVN TITHOTN HE TTAYPWHA, EYIVE O
TpWTog AvBpwrtog rou taidewe oto didotnua. Ta§devovtag oo Vostok 1, o MNkaykapv
OAOKANpWOE pia Tpoxia e Mg oTig 12 Antptiiou 1961,

06 PO

+
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ChatGPT can recognise a vast number of languages, and
reply (almost) perfectly in most of them. However, should
we use it for translations instead of dedicated tools such as

Google Translate?

We should keep in mind that Google uses Al technology to
constantly improve its translations. Therefore, dedicated
tools such as Google Translate already use Al when

translating a piece of text (or even a word) from one

ilot and cosmonaut who, X 0 MNoupt AAegeyiepitg MNkaykaptv nrav evag ZoPLETIKOG TAOTOS

aboar eflight, became the first KQL KOOPOVAUTNG MOV, HE TNV TPLWTN EMUTUXNHEVN SLa0TnUIKA

human to jourr ce. Travelling on Vostok 1, Gagarin nrion pe MANpWwHa, EYIVE 0 NPWTOS avBpwrog nou taideye oto

completed one orbit of Earth on 12 April 1961 Suaotnpa. Ta§idevovrag oto Vostok 1, o Gagarin oAOKApwWOoE pla
TpoxLa yopw and tn M otig 12 AnpiAiov 1961
® - @ 0 % <

-
language to the other. ChatGPT is very capable in handling
translations, but in most cases Google Translate -at least at
this point- will do a much better job. On the window (left),
we see a translation in Greek of the short bio of Yuri
Gagarin. The translation by ChatGPT is full of mistakes that
make no sense, whereas the Google Translate results
(image top) are very good (with minor adjustments). query,
we can use ChatGPT. But, we should never take its results

at face value.

We can, of course, “ask” ChatGPT to retry the translation

(which brings improved, but not much better results).



ChatGPT for Maths

We can use ChatGPT to solve maths problems. No, we are
not going to use it to solve problems that might require
significant resources (ie “calculate the Nth Prime number”)

but rather use it for simpler problem solving tasks.
Let's take a typical problem:

“Mary has a number of pens. George has twice as many pens as Mary.
Helen has 5 pens less than George. All the pens are 45. How many pens

each person has?”

© @ [ chatGPT +

C & chat.openal.com/c/a

. New chat @  ChatGPT 35

8) You
Mary has a number of pens. George has twice as many pens as Mary. Helen has the 5 pens
Mary, George, and Helen's Pe less than George. All the pens are 45. How many pens does each person have?

Gagarin's Space Journey
Yuri Gagarin's Spaceflight Triurr ChatGPT

Let's use algebra to represent the number of pens each person has.
Indoor Fun for Energetic Dogs 9 J P P

Sticky Header Code Let M be the number of pens Mary has.
Hello chat Since George has twice as many pens as Mary, George has 2M pens.

Helen has 5 pens less than George, so Helen has 2M — 5 pens.
According to the given information, the total number of pens is 45:
M +2M + (2M — 5) = 45

Combine like terms:

5M — 5 =45

Add 5 to both sides:

5M = 50

Divide by 5:
€ e i
¢

IN Alexandros Kofteros

Maybe the way ChatGPT replied was not that simple and
we might have trouble understanding it. We can ask

ChatGPT to explain it again in simpler terms:

© @ [ ChatGPT

> @ chat.openal.com/c/aeSeceb3-c793-46aa-913b-b1467d9c2c76

@ New chat © ChatGPT 3.5 ~

(%) You
Explain this problem in very easy words: Mary has a number of pens. George has twice as
Mary, George, and Helen's Pe many pens as Mary. Helen has the 5 pens less than George. All the pens are 45. How many
pens does each person have?

Yuri Gagarin's Spaceflight Triurr

@® chatgPT
Indoor Fun for Energetic Dogs Sure, let's break it down step by step:

Sticky Header Code
1. Mary has some pens.
Hello chat * Let's call the number of pens Mary has "M."
2. George has twice as many pens as Mary.
* George's pens = 2 times Mary's pens.
* So, George has 2 x M pens.
3. Helen has 5 pens less than George.
* Helen's pens = George's pens minus 5.
* So,Helenhas 2 x M — 5 pens.
4. Allthe pens together are 45.
* The total number of pens is the sum of Mary's, George's, and Helen's pens.
*SoM +2x M+ (2x M —5)=45.
5. Solve for M (the number of pens Mary has).
* By solving the equation, we find that M = 10.
6. Find out how many pens George and Hélen have:

+ Upgrade * Georamshas 2 ¥ M 20 nens
5et GPT-4, DALLE, ar

IN) Alexandros Kofteros

The picture above shows how ChatGPT broke the
explanation in more steps, numbering each step and

emphasising it using bold, white(r) headings.

In a next chapter, we will take this approach many steps

further and even create charts!



What we learned so far. ..

In chapter 3 “ChatGPT who?”, we were

introduced to the amazing capabilities of ChatGPT
3.5. Itis an incredibly versatile and powerful tool
that replies to our queries almost instantly and

with great precision (in most cases). We can ask

questions in most languages and it can even
translate text from one language to the other.

ChatGPT can even handle complex (school) maths

and solve equations, or even explain how to solve

a (maths) problem. It can even be used for

generating programming code. These capabilities

will be explored further in chapter 5!




Further Activities:

Here are some activities you can test with ChatGPT v3.5.

You can try these at school with your students as well:
Activity 1: “Broken telephone” (Translation):

Try to translate a sentence from one language to another (it
might be a random language - we can ask ChatGPT to
show the most common languages it uses). Try translating
the translation again and again to other languages. Let's
suppose the 10th language is Croatian. Ask ChatGPT to
translate it again to the first language you used. Try to see

the end result if it is the same or similar in meaning!

-

© newenat ChatGPT 3.5

You
What are the 10 most common languages you support?

Language Support: Top 10

ChatGPT
As a language model, | don't inherently support or prioritize specific

languages. However, | can

,,,,,

Activity 2: (Mini) Turing test:

Ask students to create a paragraph or a short bio of a
person (or an invention, or an item - pick the topic you
believe your students would like the most). Ask your
students to share the paragraph with each other. One of
the paragraphs must be a product of ChatGPT but your
students must not know which one. Try to see if they will

guess which paragraph was produced by ChatGPT!
Activity 3: Use ChatGPT for assistance with Maths

Prepare maths problems that are deliberately complex -
you can even ask ChatGPT to generate them for you.
Provide your students (in pairs or in small groups) with at
least one mobile device per group with access to ChatGPT.
Ask them to use ChatGPT for assistance in how to solve the

problems.
Activity 4: Project with references from ChatGPT

Ask students to work on a project (ie “History of music”,
"Painters of the 15th century”). Give them access (in small
groups) to ChatGPT. They will have to find their information
from ChatGPT. Then, they will have to verify that
information by comparing the ChatGPT results with at least
the Wikipedia related articles.



Chapter 4: Creating Images

“Magic mirror on the wall,
Who's the fairest one of all?”
(Sow Whikte and the Seven Dwarves)

101010



In this chapter ...

f

In chapter 4 “Creating images”, we will:

o Generate images from a basic descriptio
using Stable Diffusion Web, Deep Dream
Generator and DALL-E

e Refine our images
e Use different styles for our images

e Export images to other formats



Al for Image creation

Image creation using Al has been a very controversial
subject. In fact, at least two Al-generated images have won
two awards: the first image won a major photography
competition, with a photo created on DALL-E 2, named
PSEUDOMNESIA: The Electrician, and the second image,
called “Thééatre D'opéra Spatial” won the blue ribbon in the
Colorado State Fair Art Competition. Both awards have
created controversy, and artists involved in both
competitions -as well as many others- were outraged by

this, since they consider it to be cheating at best.

In fact, the US Supreme Court has even stated that “art maximum positive impact - something that we hope will be
created by an Al cannot be copyrighted”. evident in the following pages!
Despite these, Al image generation can have a profound Al images that caused controversy

effect on how we prepare our teaching material, and how For the Colorado State Fair award, see here: https./

we encourage students to use it for learning purposes, as www.nytimes.com/2022/08/02/technology/ai-artificial-

intelligence-artists.html

we will examine in this chapter. When used in good faith,

and with proper learning goals, Al image generation can For the award of “The Electrician” see here: https:/www.scientificamerican.com/

be a very valuable tool both inside and outside the article/how-my-ai-image-won-a-major-photography-competition/

classroom. Therefore, the tool is left to the use for


https://www.nytimes.com/2022/09/02/technology/ai-artificial-intelligence-artists.html
https://www.nytimes.com/2022/09/02/technology/ai-artificial-intelligence-artists.html
https://www.nytimes.com/2022/09/02/technology/ai-artificial-intelligence-artists.html

Stable Diffusion Web —

Stable Diffusion Al Image Generator
Stable Diffusion is a web based image generator, capable | R
of creating amazing photorealistic images. The web version
is free, offering a very easy to use environment. Access is G

provided via a web browser (on a computer) via the link

https://stablediffusionweb.com or through a mobile app.

® ® Ost Q
> @ stabl b.com -~ |
o Stable Diffusion Al image Generator Features FAQ Prompt Database Al Tools
Once we type our description, we can choose one of the
Stable Diffusion Online available styles (image above). Keep in mind that some of
Stable D is a latent text-to-image diffusion model capable of generating photo-realistic the advanced featu res, SUCh as h|g her resolutionsl are Only

mages stonomous freedom to produce incredible imagery,

empowers billions of people to create stunning art within seconds.

available with the Premium Plan. We click on "Generate” to

Stable Diffusion is a deep learning model that generates images from text descriptions. The model is

considered to be a part of the ongoing Al spring, which refers to the rapid development of artificial . .
-you guessed it!- generate the image!

Get started with Stable Diffusion Al Image generator, for FREE

By clicking on the “Get Started Now" link (image above)
the web page scrolls directly to the Prompt that allows the
creation -through a text description- of our first image.
Contrary to other Al image generators, Stable Diffusion

Web, at least in basic form, is completely free.



https://stablediffusionweb.com

Deep Dream Generator

There are many available services that enable image
generation with stunning results! How else would a
photographer or a graphic artist manage to win

. : PSR
international competitions Sign Up for a free

account

= DEEP DREAM GENERATOR

Type here to search

n for images —
d out more.

Preview of images
created by other users

Deep Dream Generator is an Al-powered service that
enables the creation of amazing images, through simple

descriptions (https://deepdreamgenerator.com). It

provides free “energy” to test the service. We can create a

new account or link from another service (ie Gmail).

Like most similar services, it uses a kind of “currency” called
Energy - once our “energy” runs out, we have to purchase

more to continue generating images.

= DEEP DREAM GENERATOR

Before we generate an image, we can place a search in
order to identify any similar (and available) pictures other
users have generated.

Al images and copyrights

According to a US court, Al-generated art cannot receive copyrights,

since only human authors can receive copyrights. This is a very
important decision, since (a) all Al-generated images can be used freely
and (b) the efforts taken to create an image cannot be protected by law. At

the moment of writing, this decision still stands (http:/tinyurl.com/
reutersAl2023)



https://deepdreamgenerator.com
http://tinyurl.com/reutersAI2023
http://tinyurl.com/reutersAI2023

Generating a "dream”

To generate an image (or “dream” as they are called) with
Deep Dream, we click on “Generate” and then type the
appropriate description in the Text Prompt (image below).
Once we are satisfied with our description, we click on the

“Generate” button. Thaavelkbe

“energy”

& sesameeee Jype description

= DEEP DREAM GENERATOR h
_ ere

Text Prompt

Al Models

The cost in Energy &

on 2 for our image

1

Prior to any generation of image, the exact cost in “energy’
is displayed, as shown in the image above. For this
example, we will create an image of a Panda playing with a
basketball on the surface of the Moon, with Saturn clearly

visible (What? A Panda playing with a basketball on the

surface of the Moon is more logical than Saturn being

visible?).

= DEEP DREAM GENERATOR

Regenerate image |

|

Resolution of image Download button

Once an image is generated, we can download it or save it.
There is a distinctive difference between the two, since
saving an image can allow us to share it with the public, or
make changes to it. We can also choose to regenerate the
image for a better -or alternative- result. However, each

regeneration consumes more “energy”.

In the next page, we will edit our created “dream” with
some important and powerful capabilities offered by Deep

Dream Generator.



Al Editor

All our "dreams” (images created with Deep Dream
Generator) can be accessed through our account. We can
do some serious editing to our images through the Al
Editor, from simple painting on top of our image, to

application of various filters.

Image Editor

= DEEP DREAM GENERATOR

Editing tools

The tools of the Image Editor allow us to apply filters, draw
on top of the generated image, resize it, crop it, apply a
frame and much more. In fact, it provides a very basic
image editing application to make direct changes to all the
pictures we create using the Al service. A very important
feature is the capability to upscale the image - that is, add

more pixels so that the image can be enlarged without

quality loss. Currently, 1TMP (megapixel), 2 and 5MP are
supported.

= DEEP DREAM GENERATOR

Change resolution

Keep in mind that every time we use Al-powered tools, we
consume energy. Upscaling an image can consume up to
15 “energy” credits, therefore we should be very careful
how we use this (very important) feature. For most uses,
especially in simple worksheets or for internet use, the

basic resolution might be adequate.

Image resolution

Images on screen consist of small squares called Pixels (Picture

Elements). The quality of an image is based on the amount of pixels
used to depict it (its “resolution”).. In small sizes (ie an image in a small
window), the difference might be negligible between two images with different
resolutions. However, once we enlarge the window or the images, the differences
start becoming quite apparent.



Advanced generation

An image can be generated by typing a description.
However, image generators can take into account many
different parameters (or “modifiers”) such as the style (3D,
2D), effects on the image (light, rainbows) or even the style
of a famous artist! Of course, we can always include these
in our description. Otherwise, we can click on “Add
modifiers” to select which ones we would like to include in

our image.

= DEEP DREAM GENERATOR P v )

|mage modlﬂers holding a mobile phone with a black background

Upon selecting the modifiers (image top right) we must
take into account that some of these cannot coexist in the
same image or are contradicting/redundant. For example,
if we select 8K quality, there is no point in selecting 4K as

well - 8K is double the resolution.

Also, keep in mind that when we increase the complexity of
the image, the end result is not always the best or at least

what we might have in mind to create!

= DEEP DREAM GENERATOR NETOINETY ]

For every category, we can select as many modifiers as
possible. As mentioned in the previous paragraph, some
options contradict the others. On the bottom of the page
we can also select the aspect ratio (horizontal, vertical,

square) and the quality.

Once we are satisfied with our selections, we can click the
"Generate” button on the bottom of the page, to create the

Image.



Our "dream” has been created, using the modifiers we Next, we will remove the background from our generated

selected (at least some of them, as evident in the resulting image. We click on the robot image to view it in the Editor,

image). and then we select “"Remove Background” (image below).

= DEEP DREAM GENERATOR [ EEETEEY )

<
Inpainting Image Editor

By clicking “Save” on the top of the window, our image will

become part of our online collection. ”

= DEEP DREAM GENERATOR [ EEETUREEY )
By clicking the “Submit” button, the

background is removed, at a cost

of 10 energy points. However, the

end result is quite stunning!



Bing Image Creator

Microsoft has been investing heavily in Al, integrating
functionality with its web browser, search engine and other
products and services. The Image Creator is based on

DALL-E 3, and has been integrated with the Bing engine.

Image Creator [~
from Deasgrer ———J

Create images from
words with Al

Image Creator from

. place.
Try image Creator In the new Bing.

To access and use the service, we can visit the Image

Creator website: https://bing.com/create/

In order to use the Image Creator, we must first either
create a new account or use an existing one (please note:
school accounts for Office 365 are not supported at the

moment of writing this ebook).

Image “boosts”

Like most Al generated content, Bing Image Creator uses
its own credit system called “Boosts”. For every image
generated, boosts are used. However, they are
regenerated on a monthly basis (at least at the time of

writing this ebook).

Explore (and modify!) Ideas!

Before we create our first image, we can explore the available
creations of other uses. By clicking on one of the images above, we
can view not only the picture itself in a larger size, but also the

description used to generate it. This is very useful since we can use the
same description with minor changes to create variations of the same

image!


https://bing.com/create/

Generating our first image T - .

To create our first image, we type a description and click .
The description we

the “Create” button. Image Creator will usually create four W used for the image

different images, using one of our available “boosts”.

A photo of a Zebra reading from a tablet while
listening to classical music!

G Designer | 1024 x 1024 jpg | Crested sow

®@=® ai 18 Zobea re + - . @ Share ® Save 4 Download 4 Customize

) Content credentisls
Generated with Al - 26 Acxep@plou 2023 omi 120 i

B MicrosoftBing Q| Imege Crestor [,

Alexandros . 0 ¥ Mobile D
A photo of a Zebra reading from a tablet while listening to classical music!

Explore ideas

Rogarlaresss We can share our image by clicking on the respective

images

button above: a link will be created which we will be able

to send to others.

By clicking “Save”, we can save the image in our online

: : : : “Collection”. We can create collections of our images in
We can click on each one of our available images to view

. , , L order to store them online in an organised fashion.
them in larger size. All our creations have a small “Bing

logo on the lower left side of the image. We can download the image to our computer by clicking

. , , on the “Download” link. It will be downloaded to our
As we can see (top right), each created image has a size of

1024x1024 and can be Saved or Downloaded. We can also

customize them, as we will see in the following pages.

default location (usually the Downloads folder on our

computer).



Customising an Image

An image generated can be further customized using the
Microsoft Design Studio. What used to take hours, if not
days, in tools like Photoshop, by using Al can be done in

mere seconds!

# Share % Save J Download 4 Customize

@) Content credentials
Generated with Al - 26 Asxeppplou 2023 omi 132

When we click on the Customize link (image above), the
Microsoft Designer Studio is launched, offering various
tools that allow us to apply filters, effects, and almost

endlessly customize our (or at least our Al) creations.

These vary from simple edits, such as resizing or cropping,
to more complex ones such as background removal, one

of the most tedious tasks in image manipulation.

By o [ E

It should be noted that Microsoft Designer Studio is far
more powerful and feature-rich than just a photo - editing
application. As a matter of fact, it can be used to create
entire brochures, designs or even booklets. However, the
features provided by the Designer Studio are outside the

scope of this ebook.

We can experiment with the tools provided by the Studio
to customize or enhance our image. We must always keep
in mind that not everything works perfectly. For example,
complex backgrounds are note easily and automatically

removed from our image!



What we learned so

In chapter 4 “Creating Images”, we were
introduced to the almost magical capabilities of
various engines that generate images, before

settling to bing.com/Create which is based on

DALL-E 3. We generated images from a basic
description using Stable Diffusion Web, and also
explored the capabilities of Deep Dream
Generator and DALL-E. We improved our
descriptions to make changes to our generated
images, and even used Microsoft Design Studio to
make further (manual) changes to an image. We
have also saved and exported our results as

image files.



http://bing.com/Create

Further Activities:

Here are some activities you can test with any image

generator. You can try these at school with students
Activity 1: Descriptions!:

In order to create an image, you have to give an accurate
description. This might work as an incentive for students to
create written text - even a paragraph- and then feed it to

an image generator such as (bing.com) Create.

A small house on the prairie with children playing with swings in the
grass around it, while one child reads a book under the shade of a

nearby tree.

A generated image based on the above is this:

Activity 2: Describe an image

We might work a bit differently: as students to describe (on
paper or on a word processor) a given image with as much
detail as possible.
We then feed the
images to the
iImage generator
and we compare
(can be made into
an unofficial
“competition”
between students)
to see which ones
are more accurate

(closer to the

actual image).

Activity 3: Guess the description

This activity can be played as a game: students play in
teams. Each team creates a short description (might be one
sentence or with a word limit). They then create an image
using that sentence. Students in small groups try to write
the sentence they used for the image. We try to find the

most accurate description, compared to the original one.


http://bing.com

Activity 4: Photo stories!:

This is a bit tricky, since image generators are not that

good with consistency between generated images. For

example, an artist would create characters and use the

same ones throughout a story. For example, Mickey Mouse,

even with minor changes, is recognisable across decades

of use.

We ask students to create a short (photo) story with images

and small paragraphs. These short stories can be a simple

fairytale, with their own characters or from those they

already know (ie Little Red Riding Hood).

Once upon a time, there
was a little green
grasshopper. He wore
blue pants and carried
with him an electric
guitar. He liked to sit
under trees and sing

from dusk till dawn.

RS- . ° Unce uponaa ﬁn'ne,'
there little grassppper,
« He liked to sut paner,
& and liked o sit vith
and anecctric trees
and dusk til th duk
dawn

I

>
”~;

site sit

time

dawn

Suggestion: The actual text might be in the third person,
but the description must be written differently in the
generator - after all, we do not want the text to appear in

the image - not to mention it is rarely written correctly!
Activity 4: Describe yourself!

This activity is a favourite of students, especially in the
upper primary schools. We ask students to describe how
they look (hair, nose, eyes, ears, mouth). They then
generate the image using their descriptions. What is
interesting is that the Al generate can mimic many different
styles. So we can create our image in photorealistic,

cartoony or even LEGO form!

This is also a good activity for students to improve their
description so that the end image is closer to how they

actually look!

We can also play a game: use all the generated images in a
presentation and try to see if the students can guess who is

whom!



Part B: Hitchhiker's Guide to the
Galaxy of Education



What's to learn

In Part B, we focus on practical uses of Al in education. We
focus on tools that enable the integration of Al for
preparatory teacher work (Worksheets, presentations,
image creation) and will detail the pros and cons of each
tool presented. Since there is an abundance of tools, we
understand that it is impossible to cover each and every
one. Therefore, we focus on specific tools that enable

teachers to complete time-consuming preparatory tasks.




Chapter 3: “Simple™ Maths!

“What do you qget 2 you mulliply six bj nine?”
“Six b:j nine. b"-'"c:«r&j bwo!
“That’s ik, Thats all there is”
(The Hitchhiker’s Gruide to the Gataxv)

111011



In this chapter. ..

In chapter 5 “Simple Maths”, we take a more in-depth \ )

look on how to use ChatGPT to prepare material for

teaching Maths. We also use Al-powered Graph tools to).

create -you guessed it!- graphs! So, without further

undo,We will:

e Create variants of problems using ChatGPT y
e Generate solutions for maths problems

e Create explanatory instructions

e Create lesson plans

e Solve equations

e Create worksheets

e Create graphs using an Al tool




Al for Maths

Maths...

what is called ‘a core subject. And even the most

love ‘em or hate ‘em, they are -in many countries-

experienced teacher would like to be able to offer a variety
of different material to his or her students, instead of
relying on the same old, tried and tested, worksheets,
instructions and material created over the years or found

off the internet.

ChatGPT can enable experienced -or even less
experienced- teachers to create innovative variants of their
existing work, and also to cut down on time required to

prepare new lessons and new activities.

Over the next few pages we will use ChatGPT to create
such material and examine the pros and cons of using it to
generate content. We will also focus on how to improve
results from our instructions, to enable the delivery of the

best possible generated outcome.
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ChatGPT & Tutoring

ChatGPT offers amazing capabilities for explaining complex
problems. However, If a child exhibits significant learning

difficulties, then the teacher must rely on his or her experience to
provide the best possible assistance, tailored to the needs of the child.




=@ ChatGPT + Q

& chat.openai.com 14067-da6d-416e-9d73-6b1e2{859d0L P RGO > LESL ®
) I h ) i l
...simple mathematics :
ChatGPT
ChatG PT iS a real pOWGI"hOUSG When It comes to The first prime number is 2, and the tenth prime number is 29.
. . . . Simple Math: 5 + 2 Adding them together:
mathematics. As we have briefly experienced in the
Mary, George, and Helen's Pens 2199 — 31

previous chapter, it can easily explain how to solve Gagarin's Space Journey

So, the sum of the first and tenth prime numbers is 31.

problems. But it can do much more than that, from the Yurl Gagarir's Spaceflight Triun

Indoor Fun for Energetic Dogs

simplest task to the most mundane we can think of. For

. Upgrade
| Get GPT-4, DALLE, and more
example:
p fIN) Alexandros Kofteros
e ChatGPT can make mistakes. Consider checking important information
H5+2”
0 = 0| @cmcr . a Not only it has solved the equation, but it also explains,

¢ C @ chatopenai.com/c/356{4067-da6d-416e-9d73-6be: : PEOO >0 L=28 ol .
step by step, the entire procedure. And, of course, we can
ChatGPT 3.5 &

continue with even more complex instructions.
ChatGPT

5+2equalsT.
Simple Math: 5 + 2 ~

S 9 atGP +

Jo)

Mary, George, and Helen's Pens > & openai.com 106 ! ¢ P OB D> L= S |

Upgrade
Get GPT-4, DALLE, and more

-

+ ChatGPT 3.5

o You

calculate the third power of the third prime number, multiplied by three

atGPT

(IN) Alexandros Kofteros

ChatGPT can make mistakes. Consider checking important information

Simple Math: 5 +2

Mary, George, and Helen's Pens ChatGPT
The third prime number is 5. To calculate the third power of 5, we raise it to the

Very politely, it calculates the sum of 5 and 2. Similarly, it Gagarin's Space Jourey power of
Yuri Gagarin's Spaceflight Triumg
can solve much more complex calculations than the above, Indoor FunforEnergetic Dogs 5 =5x5x5=12
. . . . Sticky Header Code Now, if we multi isby 3:
and even explain us how it did it. . e mAp ey
125 x 3 = 375

So, the result of the third power of the third prime number, multiplied by 3, is 375.

Let us try again, but with prime numbers:

Upgrade

“Calculate the sum of the first and the tenth prime numbers” ¥ e oaLLE anamore

lexandros Kofteros




...just worksheets!

Anyone who teaches mathematics really gets bored with
having to create different worksheets for practice (and yes,
we need practice...). But, just a simple command in

ChatGPT can generate as many exercises as we need:

“Create a student worksheet for first grade, with simple multiplications,

additions and subtractions (at least 10 each)”

'R atGPT +

- openai.com, € € < @ @ y ' = 8 l

ChatGPT 3.5

-

) ChatGPT
Certainly! Here's a simple student worksheet for first grade with 10 exercises each for

Simple Math: 5 +2 multiplications, additions, and subtractions:

Mary, George, and Helen's Pens Multiplication Exercises:

Gagarin's Space Journey

2 2
Yuri Gagarin's Spaceflight Triumy ; ] .])
Indoor Fun for Energetic Dogs 5x%x2
Sticky Header Code 3x3
Hello chat ! !
6 x2
4 x4
2x6
7x1
3 x5

v =~1 W

—- N W
&«

. Upgrade
Get GPT-4, DALL-E, and more

() Alexandros Kofteros

We can copy and paste the above in a word-processing
document, and provide all the necessary changes or
customisations. We can even generate images from
another Al-powered application (such as DAL-E) to enrich

our worksheets with images!

Of course, we are not confined with primary school-level

worksheets:

“Generate a student worksheet for high school mathematics with 10

differential equations”

ece +

~ .
- openai.com € ) PE @ & $ = ':'l

ChatGPT 3.5

=

ChatGPT

Creating a worksheet with differential equations for high school mathematics is a bit
Simple Math: 5 + 2 more advanced, but | can certainly provide you with 10 differential equations to be
Mary, George, and Helen's Pens solved. Students may need knowledge of calculus to solve these. Make sure to tailor

the difficulty based on the level of the students.
Gagarin's Space Journey

Yuri Gagarin's Spaceflight Triumy Differential Equations Exercises:

lu y
Indoor Fun for Energetic Dogs Solve the differential equation: 3= 3z*
Sticky Header Code Find the general solution of the differential equation: e’

{1y

> nitial value problem: 54 = 2y, (0)
Hello chat Solve the initial value problem: * Y y(0) 1
Determine the particular solution to the differential equation: 5% 4z, y(2)=5

Solve the differential equation with separation of variables: —*
Find the solution to the differential equation: :‘ ly =0

Solve the first-order linear differential equation: b

Determine the solution to the differential equation:
Solve the initial value problem: ‘ e’ y(0)=2

Find the general solution to the differential equation: “ 'r' 6y =0

These exercises involve various types of differential equations, and students may need
to use different methods such as separation of variables, integrating factors, or solving
linear differential equations to find the ~~lutions. Adjust the difficulty based on the

students' familiarity with these concep...

Upgrade
t GPT-4, DALLE, and more

+

Alexandros Kofteros

63




Creating Maths problems

In the previous chapter, we asked ChatGPT to explain (and

solve) the following problem:

“Mary has a number of pens. George has twice as many pens as Mary.
Helen has 5 pens less than George. All the pens are 45. How many pens

each person has?”

ChatGPT can do more than that: it can use the text of a
problem to create (almost) infinite variants! So, we (kindly)

ask ChatGPT to generate 3 similar problems:

® © © [ ChatGPT ving matk @

C & chat.openal.com/c/aeSeceb3-c793-46aa-913b-b1467d9c2c76

New chat 4 ChatGPT 3.5 ~
Can you generate at least 3 similar problems?

Mary, George, and Helen's Pen - ChatGPT

e _— .
Gagarin's Space Journey Certainly! Here are three similar problems:

Yuri Gagarin's Spaceflight Triurr Problem 1:

Indoor Fun for Energetic Dogs Jane has a certain number of marbles. Tom has three times as many marbles as Jane. Emily

has 7 marbles less than Tom. Together, they have 50 marbles. How many marbles does
Sticky Header Code

each person have?
Hello chat

Problem 2:
Alex has a collection of stickers. Brian has twice as many stickers as Alex. Chloe has 4
stickers fewer than Brian. In total, they have 30 stickers. How many stickers does each

person have?

Problem 3:
David has some candies. Sarah has five times as many candies as David. Olivia has 3
candies less than Sarah. Altogether, they have 68 candies. How many candies does each

person have?

Feel free to use similar approaches as before to solve these problems.
006 PO

+

Upgrade

IN) Alexandros Kofteros

This is an amazing capability, since it significantly reduces
the amount of time that is required for a teacher to write

problems of a specific type.

Of course, we can change the parameters of the problem
and define more elaborate (or more specific) problems. For
example, we might ask ChatGPT all the numbers to be
between 200 - 500:

© © @ chatGPT +

< C @& chat.openai.com/c/aeSeceb3-c793-46aa-913b-b1467d9c2c76

New chat 4 ChatGPT 3.5 ~

@ You
Create a similar problem but all numbers must be in the range between 200 and
Mary, George, and Helen's Pen:  +*+ 500

Gagarin's Space Journey

Yuri Gagarin's Spaceflight Triumj @ ChatGPT

Certainly! Here's a problem with numbers in the range between 200 and 500:
Indoor Fun for Energetic Dogs

Sticky Header Code Problem:
Hello chat Lisa has a certain number of books. Mike has twice as many books as Lisa. Jessica
has 6 books fewer than Mike. Together, they have 420 books. How many books

does each person have?

06O

Upgrade

Get GPT-4, DALL-E, and more

+

IN') Alexandros Kofteros

ChatGPT can make mistakes. Consider checking important information.

Even though Jessica has 6 books fewer than Mike, the

number of books for each person is in the 3-digits range.



© © @ (@ ChatGPT +

In the previous page, we used a specific problem to create We will give ChatGPT another message:

variants. Let’s just give some names and numbers to

ChatGPT and see what it can generate: Generate a student worksheet with 4 variants of the above problem

} o , , Lo and behold! A worksheet appears in mere seconds!
Create an algebra problem with Mike, Helen, Rick and Sofia, all holding

apples, with three digit numbers” o -
© newchar @  ChatGPT35 -
@ chatGPT

Certainly! Here's a student worksheet with four variants of the algebra

C & chat.openai.com/c/ae9eceb3-c793-46aa-913b-b1467d9¢c2c76

problem involving three people and marbles:

© newenat @  ChatGPT35 v

Mary, George, and Helen's Pe

Gagarin's Space Journey Worksheet: Algebra Problems with Marbles

@ ChatGPT

: . . - ; Yuri Gagarin's Spaceflight Triurnr
Certainly! Here's an algebra problem with Mike, Helen, Rick, and Sofia holding

Problem 1:
Mary, George, and Helen's Pe Indoor Fun for Energetic Dogs

three-digit numbers of apples: Alice, Bob, and Carol are sharing a collection of marbles. Alice has a

Gagarin's Space Journey Sticky Header Code certain number of marbles. Bob has twice as many marbles as Alice.

Problem:

) Carol has 30 marbles more than Bob. Together, they have 375 marbles.
Yuri Gagarin's Spaceflight Trium

Mike has a certain number of apples. Helen has three times as many apples as How many marbles does each person have?
Indoor Fun for Energetic Dogs Mike. Rick has 150 apples more than Helen. Sofia has half as many apples as Rick.

Sticky Header Code Together, they have 1950 apples. How many apples does each person have? Problem 2:

David, Emily, and Frank are sharing a collection of marbles. David has a

Helo chat Feel free to use algebra to represent the quantities and solve the problem!

O6PO

certain number of marbles. Emily has three times as many marbles as
David. Frank has 40 marbles more than Emily. Together, they have 420

marbles. How many marbles does each person have?

+ Upgrade

set GPT-4, DALLE, and more Problem 3:

B A dros Koft ChatGFT Grace, Henry, and Isabel are sharing a collection of marbles. Grace has a
exandros Kofteros

ChatGPT can make mistakes. Consider checking important information. certain number of marbles. Hen{y has twice as many marbles as Grace.

Isabel has 25 marbles more than Henry. Together, they have 390 marbles.

How many marbles does each person have?
. Upgrade
+ et GPT-4, DALL-E, and mor

Not surprisingly, ChatGPT has created a problem with the Y —

above simple instruction. Now, let’s try to make it a bit

more vague:

Adapting problems to student capabilities
“Create an algebra problem with 3 different people, using at least one

object, with numbers from 100 to 200"

A significant, yet extremely time consuming task, is creating problems that
are adapted to the needs of all our students. In a typical classroom, we can
have as many as 5 different levels of students (mixed-ability classrooms).

Again, the problem i ner nd it all
gain, the problem is generated and it allows us to copy & ChatGPT enables us to generate multiple-level problems in seconds!

paste it in other programs (ie word processor).




Problems generated by ChatGPT can even include
geometry. Let’s ask ChatGPT to give us two problems that

require the pythagorean theorem:

“Generate 2 problems that make use of the Pythagorean Theorem”

© newena ChatGPT 3.5 £
©) ChatGPT
Certainly! Here are two problems that involve the use of the Pythagorean Theorem:

Simple Math: 5+ 2
Problem 1:

A ladder is leaning against a wall. The base of the ladder is 6 feet away from the wall,

and the ladder is 8 feet long. How far is the top of the ladder from the ground?

Problem 2:
A triangle has sides of lengths 5 cm, 12 cm, and x cm. Determine the length of side x

and state whether the triangle is a right-angled triangle.

Solution 1:
Let a be the distance from the base of the ladder to the wall, b be the distance from the

top of the ladder to the ground, and ¢ be the length of the ladder.

According to the Pythagorean Theorem: a® + b

+

Upgrade

N Alexandros Kofteros

ChatGPT has generated (surprise! Surprise!) two problems,
and is also offering their solution! But, let's take a look at
Problem 1: instead of meters, it uses feet! This is because
in some parts of the world (USA, mainly) they still use the
Imperial system instead of the Metric. To avoid this, we can

specifically ask ChatGPT to use the metric system:

“Generate 2 problems that make use of the Pythagorean Theorem but

only use the metric system”

As expected, two new problems are generated, but with

the metric system (all measures in meters or centimeters).

We can again refine our instructions with more options. For
example, we can specifically state that we need only
integers, or we need all the measures to be in cm
(centimeters) instead of m (meters). The flexibility allowed
is tremendous, and it is up to the teacher to decide how he

or she prefers the wording in the problems generated by
the Al

The Imperial (British) system

The Imperial system, also known as the British Imperial system, is a system
of units of measurement that evolved from the medieval weights and
measures systems of England. It was later refined and standardized

during the British Empire. While the Imperial system has been largely
replaced by the metric system in many parts of the world, including the
United Kingdom, it is still used in some countries, notably the United States.

The Imperial system includes units for measuring length, weight, capacity, and
temperature, among other quantities. Some common units in the Imperial system
include inches, feet, yards, miles, pounds, ounces, gallons, quarts, and pints.

For example:

«  Length:1foot =12 inches, 1 yard = 3 feet, 1 mile = 1,760 yards

«  Weight: 1 pound = 16 ounces

«  Capacity: 1 gallon = 4 quarts = 8 pints

«  Temperature: Fahrenheit is the primary unit of temperature
measurement in the Imperial system.




Creating notes for students

It is often necessary to create notes for students, with short
tutorials on how to solve specific assignments. For

example:

“Give simple explanation on how to add two fractions with a different

denominator”

®=e + Q

> oo. openai.com 6a : P EOe e Y & = 8 'l

]

ChatGPT 3.5

of each fraction by the same factor that makes the denominator
equal to the common denominator.
Add the Numerators:
* Once both fractions have the same denominator, add the
numerators (the top numbers) together.
Simplify (if needed):
* If possible, simplify the resulting fraction by finding the greatest
common factor of the numerator and denominator and dividing

both by it.

Here's an example:

Let's add ‘]; } 1

Identify the denominators: 3 and 4.
Find acommon denominator: The common multiple is 12 (3 * 4).

Convert both fractions to have a denominator of 12: _ ' 1_

Add the numerators: l]—, %

5, and it is already simplified in this case.

The sumis 1

So.3+3= 13

ChatGPT is more than happy to comply with precise (and

sometimes not so...) instructions on how to add two

fractions with a different denominator (or almost anything

else we ask it to).

Similarly, we can give more parameters to ChatGPT, for

example we can limit the instructions to 200 words, we can

ask it to provide a number of examples, and even generate

some activities for practice by students:

=0 atGPT +

> L] openai.com, A € PR e > O &

ChatGPT 3.5

Example 1:

* Add?: } 1,‘

* Common denominator: 15 (5 * 3)

. 6 5
* Convert fractions: 15 5

* Add numerators: 1,“. L
The sumis .'1 1]
Example 2:

*Add § + £

* Common denominator: 24 v “3)

® Ak £ bl

Double check the instructions

Even though in most cases the instructions will be quite accurate -
especially for simpler tasks such as the example shown here, it is
advisable that you read them thoroughly and make changes or adapt its
content to the needs of your class. This might appear a bit time
consuming, but it sure is much better than writing the instructions from
scratch!

&




Creating lesson plans

Lesson plans are a time-consuming task but are very very
important in our teaching- they allow us to organise our
lesson, find the best available resources for our lesson and
our students and help us keep a close watch on time -
however, it is understandable that teaching is not a food

recipe and we need to make changes on-the-fly.

ChatGPT can create complete lesson plans that include all
the suggested material we can use, breakdown of
activities, including time allocated to each, as well as

follow-up activities and homework.

In fact, we can even make changes to the requirements of
the lesson plan to add even more activities, remove or
reduce homework, break it down into specific number of
lessons etc. Even a simple command can create a very

detailed and thorough lesson plan:

“Create a lesson plan on how to teach addition of fractions with the

same denominator to primary school students”

As shown in the picture (top right), the lesson plan has
been adjusted for primary school students and is very

detailed in the breakdown of activities.

e it.openal.com,

New chat

Gender Preferences in Gamin

Simple Math: 5 + 2

Mary, George, and Helen's Pens
Gagarin's Space Journey

Yuri Gagarin's Spaceflight Trium
Indoor Fun for Energetic Dogs
Sticky Header Code

Hello chat

Upgrade

Get GPT-4, DALL-E, and more

+

IN) Alexandros Kofteros

The teacher advantage

ChatGPT 3.5 ~

7) ChatGPT

Lesson Plan: Introduction to Adding Fractions with the Same

Denominator

Objective:

Students will learn to add fractions with the same denominator.

Grade Level:

Primary School (3rd or 4th grade)

Materials:

* Fraction manipulatives (e.g., fraction circles or strips)
* Whiteboard and markers
* Worksheets with fraction addition problems

* Interactive whiteboard or projector (optional)

Lesson Duration:

Approximately 45 minutes

Lesson Outline:

ChatGPT can make mistakes. Consider checking important informatior

ChatGPT can create amazing lesson plans - and we have tested it
thoroughly with subjects we (a small group of teachers and volunteers
contributing to this book) using even trivial subjects for lesson plans. In

most cases, lesson plans are almost ready to be taken to the classroom -

in other cases, minor changes are required or even adjustments of the

material. Combined with the ability to generate worksheets, lesson plan

-

creation can have a profound impact on the time we consume on planning our

teaching.

Experienced teachers will always seek to create content that caters to the specific
needs of their students. At present, ChatGPT tends to go the other way round

(and that's understandable).



No, we can’t do graphs No, we don’t do research

How about we ask ChatGPT to create a graph? o Uil ’ - - -

- t.openai.com

1
-

£

ChatGPT 3.5 ~

o You

what is the percentage of women video game players in 2022

“Create a graph showing the preferences of boys and girls in video

game genres’

compared to men?

At the moment, ChatGPT cannot create graphs or other

ChatGPT

As of my last update in January 2022, the exact percentage of
V|S ua | CcO nte nt (at |eaSt n Ot th e fre e, curre nt ve rS|O n 3 . 5 ) women video game players compared to men can vary based
on different sources and methodologies used in surveys.
Wh at |t can d O, h oweve I’, |S p I’OVI d e | nfo rm atl on on h ow to However, there has been a growing trend of increasing female

participation in gaming.

create graphs in other programs such as spreadsheets

Estimates often indicated that women constituted around
(Mlcrosoﬂ: EXC6|, OpenOﬁlce, Google Sheets) 30% to 40% of the gaming population, but these figures could
vary depending on the region, age group, and the specific
type of gaming activity (¢ 4 casual gaming, mobile gaming,

P ChatGPT + Q 4 Upgrade console gaming, PC gaming).

a t.openai.com/c/d1447784-15bb-49 1a6-6a fot PR ® >0 L =8 @ |
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ChatGPT
I'm sorry, but as a text-based Al, | cannot create visual content

cerE RS like graphs. However, | can guide you on how to create one

ChatGPT will also “refuse” (or very diplomatically indicate

using a tool like Microsoft Excel or Google Sheets.

that you should refer to other sources) for data on specific

Open a Spreadsheet Program:

Simple Math:s+2 " OpenMiciosoft Excel, Google Sheats, or any ather subjects. Despite this, it will provide some initial
. ]
Mary, George, and Helen's Pens spreadsheet program.

Enter Data: information and estimates, based on the data it has

* Inthe first column, label rows with different video game

Gagarin's Space Journey

Yuri Gagarin's Spaceflight Triumj

qenres (6, Acton, Adventure, RPG, Sports) (version 3.5 has access to data up to 2022). It is important

Indoor Fun for Energetic Dogs * Inthe second column, label the rows with the number or tO understand that an Al, even though It iS Capable Of

Sticky Header Code percentage of male players for each genre.

Hello chat * In the third column, label the rows with the number or Suggestlng blbhographyl W||| O'&en po|nt Out the ObV|OUS
percentage of female J vers for each genre.
Create a Bar Graph: read academic journals, official industry reports etc.

+ Upgrade
Get GPT-4, DALLE, and more

fIN) Alexandros Kofteros

can make mistakes. Consider checking important information




Yes, we do sample data!

Ok, ChatGPT 3.5 cannot generate real information from
research projects or create graphs. BUT, it will definitely
create sample data for use in worksheets, examples, or

activities. Let's take check this example:

“Create sample data in a table, showing an imaginary computer
company selling computers, printers, and software, with sales in euro

currency, in consecutive years from 2018 to 2020"

[} Q
@ newena ChatGPT 3.5 2
© chatGPT
Certainly! Here's an example of sample data for an imaginary computer
company showing sales in euro currency for computers, printers, and
software in consecutive years from 2018 to 2020:

In this table, each row corresponds to a specific year, and the columns

represent the type of product (computers, printers, software) along with
the corresponding sales figures in euros. The *Total Sales” column
provides the sum of sales for all product categories in each respective
year. Remember that these numbers are entirely fictional and created for
illustrative purposes. Adjustments can be made based on the specifics of

your imaginary scenario,

v

+

Upgrade
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In the image above, we can clearly see the data created by

ChatGPT, based on the information we provided.

Keep in mind that version 3.5 cannot create Word-like
tables, but rather uses text to create columns and lines for
the data. However, this is still a very flexible way of
generating tables with data fast, for use in activities,

examples and worksheets.

By clicking on the "Copy code” button (image left), we can
very easily copy all its content and then paste it in another

application (see table below):

| Product 12018 Sales (€] 12019 Sales (€] | 2020 Sales (€] |
S |- m - |- |-
| Computers 500,000 | 600,000 | 700,000 |

| Printers ~ 1120,000 130,000 150,000 |

We can very easily change the appearance of the data. For
example, we can select what appears as a column heading,
we can limit the amount of sales to 3-digit numbers, or we

can even add another column with a total sales in euro!
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So, we need to use charts... maybe we need to create a Illl Highcharts GPT
graph that shows data to our students for a project, or

Click on an example to

mavbe we need to include a chart as part of a worksheet. \ate real charts with simple prompts
ple promp

‘ generate chart
One way to create charts, of course, is to manually use a

spreadsheet such as Microsoft Excel, OpenOffice Calc or >— 7 0

Examples Capabilities Limitations

Google Sheets. Or even a dedicated Charts application.

"Create a donut chart of the world's .
Data used for chart generation may

R R . top 5 car manufacturers. Use dark Create charts in any language. not be accurate.
But, again, what we need here is to reduce the time we mode:
regu | re 'to cre ate N Ot i u St one sam |e Ch a rt b ut -Pro b a b | - "Create a chart with this data from . . ChatGPT may occasionally generate
9 J P P y Excel: Debit Credit 19/2 234 23 20/2 FResiine At cosract olipuk via follows code that is not able to render a chart
23134 21/2 234 45" up prompts. preview.

many!

Enter text here to

( t ChatGPT has no knowledge of

v
66 More sxamples Highcharts versions after 2021.

generate chart

As we have found out in previous pages, ChatGPT 3.5 can

do a LOT of things, but cannot create charts. However, Type your question
there are many tools available -and some have free B T e oy e et commesial anse €10l e |-
features- that allow teachers to create beautiful charts in

mere seconds. One of these tools is Highcharts GPT.

Highcharts GPT is not a free tool - however, we can use

To access Highcharts GPT, we can use any web browser . , ,
most of its functions for free. For educational use, and

and type https://www.highcharts.com/chat/gpt/.

especially for creating graphs for use in worksheets at

Chart creation school, it is exceptionally easy to use and does not require

Highcharts GPT has many advantages as a tool, since it can generate alicence like other equally powerful alternatives. [t must be
variants of the same chart. It can also create various types of charts using stated that other similar solutions exist, including ChartGPT
the data we provide, or its own sample data. Data provided by the platform
are not accurate and, even though the website -and wisely so- indicates it,

we should make sure we identify any information that might lead to

\~/  misconceptions (ie percentage of girls using computers).

and others.



https://www.highcharts.com/chat/gpt/

Creating our first chart

We will create a piechart with imaginary data of students

playing video games of ages 12-16, for 2022:

“Create a piechart for people of age 12-16 playing video games based on
gender, for 2022”

® & @ A Highcharts GPT - Chart | + .
C & www.highcharts.com/chat/gpt/ Z®0 >0 & =8 © l

Certainly! Here's an example of how you can create a pie chart using Highcharts to visualize the percentage
of people aged 12-16 playing video games based on gender for the year 2022:

// Data for the pie chart
var data = [
{ name: 'Male', y: 75 },
{ name: 'Female', y: 25 }
I;

// Create the chart
Highcharts.chart('container', {
chart: {
type: 'pie’

|

m & Codepen & Download HTML

Video Game Players by Gender (Ages 12-16, 2022) =

Female -
\

Please note that the data used in this example is just for demonstration purposes. Make sure to replace it

with your own accurate data. a

Also, keep in mind that Highcharts is a charting library and does not provide data. You'll need to have your

Highcharts GPT has created a chart with the information we

provided. Notice how it also generates computer code!

It also gives us notice that the data used is just for
demonstration purposes and not accurate! We can change
the instruction to reflect more accurate (or more suitable)

data:

“Create a piechart for people of age 12-16 playing video games with 45%
girls and 55% boys, for 2022 and show the title “Percentage of boys and

girls playing video games” and show the percentages of each category”

® = @ A Highcharts GPT - Cha + Q

C & www.highcharts.com/chat/gpt/ R®6O >0 &L =8 © l

data: data

}
i

Percentage of boys and girls playing video games

Girls: 45.0 %

Boys: 55.0% —

In this example, the pie chart represents that 45% of people aged 12-16 playing video games are girls, while
55% are boys. The chart includes a title "Percentage of boys and girls playing video games", a legend
showing the percentages for each gender, and data labels showing the percentages for each category.

Please note that the data used in this example is just for demonstration purposes. Make sure to replace it
with your own accurate data.

Also, keep in mind that Highcharts is a charting library and does not provide data. You'll need to have your
own data source or provide the data in the code above.

Let me know if you need any further assistance!

Type your question a




“Create a piechart with the title "Preferences on movies of high school

Chart variants

...what is the use of an advanced Al if it can’t produce "science fiction”. Use only shades of blue for the colors of the chart and

students’, with 4 different categories, "action’, "comedy’, "drama” and

(automatically) variants of our charts? create it in 30"

® © @ A Highcharts GPT - Cha + Q

“Create 3 different variants of the above chart” G v ighcharis comichat co®>0sL=8 ol

Preferences on movies of high school students =

M Highcharts GPT - Cha Science Fiction
Action

@ www.highcharts.com/chat/gpt/ '

Percentage of boys and girls playing video games

Drama

Comedy

In this example, the pie chart represents the preferences on movies of high school students with
four different categories: "action", "comedy", "drama", and "science fiction". The chart has the title
"Preferences on movies of high school students"” and uses shades of blue for the colors. It is

Boys displayed in a 3D format.

Girls

Please note that the data used in this example is just for demonstration purposes. Make sure to
replace it with your own accurate data.

Let me know if you need any further assistance!

B Type your question a

Variant 2: 3D Pie Chart with Data Labels

Variants are created automatically, along with their For the above chart, we can (again) customise the data. For
respective code. Of course we can give more specific example, we can specifically state the percentage of each
information and even change the data for each chart or category, add a fifth ("other”) or even allocate a specific
even choose the colors it will use. The variants we can percentage to one of the categories and let the Al decide
generate are near infinite, based on our choices and the on the rest.

capabilities of the Al, as we can see in the next example
As we will see next, we are not confined only on piecharts.

(image top right). This will allow us to illustrate our points

: We will create more types of charts next.
better, but also to make our charts more appealing.



We need to show the number of sales of a computer
company for every year (2018 - 2021). We give the

following instructions:

“Create a column chart of computer sales, from 2018 to 2021, with
various numbers per year, using 5-digit numbers and the euro as a

currency.’

# Highcharts GPT - Char

& www.highcharts.com/chat/gpt/ l

Computer Sales (2018-2021)

€45678

€34567

€23456

Sales (€)

€12345
B J
0

2018

2020
Year

® sales

In this example, the column chart represents the computer sales from 2018 to 2021. The chart
has the title "Computer Sales (2018-2021)" and displays the sales in euros (€) using 5-digit
numbers. Each column represents the sales for a specific year, and the data labels on the columns
show the exact sales amount in euros.

Please note that the data used in this example is just for demonstration purposes. Make sure to
replace it with your own accurate data.

Let me know if you need any further assistance!

Type your question a '

This is a very simple column chart, in which we can clearly
see our company going better and better year over year.
However, we can give more specific instructions in order to

affect the fate of our company (for example, we can

specifically state that the chart must show that the sales of

our company are declining:

“Create a column chart of computer sales, from 2018 to 2021, with
various numbers per year, using 5-digit numbers and the euro as a

currency, with declining numbers.”

# Highcharts GPT - Char

& www.highcharts.com/chat/gpt/ '

Computer Sales (2018-2021)

60k

40k

Sales (€)

€20000
20k

2018

2020 2021
Year

® Sales R B '

We can also get more adventurous and ask for a random

3D column chart, with at least 4 columns:

# Highcharts GPT - Char

& www.highcharts.com/chat/gpt/ l
Random 3D Column Chart =
80
60
S
240
s
20
]
Column 1
Column 2
Column 3
Column 4

@ Random Data B .




Similarly, we can create a line chart showing the annual

sales of a burger franchise, from 2010 - 2022:

“Create a linechart showing the annual sales of a burger franchise in
millions of euros, from 2010 to 2022"

# Highcharts GPT - Cha
& www.highcharts.com/chat/gpt/ l

Annual Sales of Burger Franchise (2010-2022)

Sales (Millions of €)
x
\

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

- Sales

In this example, the line chart represents the annual sales of a burger franchise in millions of euros from
2010 to 2022. The chart has the title "Annual Sales of Burger Franchise (2010-2022)" and displays the
sales on the y-axis in millions of euros. Each point on the line represents the sales for a specific year.

Please note that the data used in this example is just for demonstration purposes. Make sure to replace it
with your own accurate data.

Let me know if you need any further assistance! u

Highcharts supports many other types of charts that we can
use. Some of these are:

1. Line Chart: Used to display trends over time or
continuous data.

2. Column Chart: Used to compare data across categories
or discrete data.

3. Bar Chart: Similar to a column chart but with the x and y-
axis flipped.

4. Pie Chart: Used to represent proportions or percentages
of a whole.

5. Area Chart: Similar to a line chart, but with the area below
the line filled.

6. Scatter Plot: Used to display the relationship between two
variables.

7. Bubble Chart: Similar to a scatter plot, but with an
additional dimension represented by the size of the

bubbles.

8. Polar Chart: Used to display data in a circular plot, often
used for radar charts.

9. Box Plot: Used to display the distribution of a dataset
using quartiles.

10. Heatmap: Used to represent data using color gradients in
a grid-like structure.

11. Treemap: Used to display hierarchical data in nested
rectangles.

12. Funnel Chart: Used to visualize stages in a process or
sales funnel.

Chart variants

Highcharts supports many more variants of the above chart types. By
customising the various types, we can enhance not only their
appearance but also their functionality. However, we must always keep
in mind that, the simpler the chart, the easier it is for the data to be
readable! Don't get overexcited with the color and/or 3D options!




Using charts in worksheets

The creation of a beautiful, functional chart is just the first
step- the next is to be able to incorporate our chart in our
worksheet! As we have seen in previous pages, we can use
ChatGPT to generate the content (text) for a complete
worksheet. We can also use Highcharts GPT to create
amazing charts with data, in a fraction of the time we would
need in a typical spreadsheet (or dedicated chart creation)

application.

Chart Context Menu

@® & @ A Highcharts GPT - Ct + Q

> @& www.highcharts.com

Bubble Chart with Random Categories

View in full screen
Print chart
75

50

25
Download PNG image

Y T T
0 1 2

Download JPEG image

Download PDF document

Categories Download SVG vector image

.

In this example, a bubble chart is created with 5 random categories. Each categc i
.

on the x-axis, and a percentage value, represented on the y-axis. The size of eacl |

rdhddin value ('2').

Please note that the data in this example is randomly generated for demonstratic " DI
. ownload
modify the variable to change the number of categories in the ch

Play as sound

Let me know if you need any further assistance! B

A simple right-click on the chart will not do; we will not
have the capability to copy the chart as an image. However,

we can save the chart as an image using the Chart Context

Menu (image bottom left). Interestingly, one of the options

is to view the chart in full screen, or to print it right away.

However, the most important option is to save the chart as
an image - and here, Highcharts is very generous, as it
allows us to save it in various formats, including SVG - a
vector graphics format that allows us to enlarge the chart

as much as we want without losing detail.

Once we select the file type, it gets downloaded to our
computer, and we can import it from there in our favorite
application (word processor, presentation etc). Keep in
mind that a small “watermark” will appear in the bottom

right of the chart (not a problem for educational use).

Bubble Chart with Random Categories

100

75
(0]
o
5}

@ 50
o
[0
(o

25

0 T | | T
0 1 2 3 Watermark of image
Name file of chart
Categories



What we learned so far. ..
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In chapter 5 “Simple Mathematics”, we took ' L ] ] |
ChatGPT on a maths tour! We used a problem
from a public secondary education textbook and
we asked it to explain in simple terms how to

solve it. It then generated similar problems for

more practice, including their solution. We went a
bit further and asked it to give explanatory
instructions for each one, and even suggest the
prerequisites and how to learn more about them.

. ./;’"
| W .
- ' :
: |f |
. ‘ !
I| | k
graphs. We could generate highly detailed graphs I||'

We also used an amazing Al tool for creating
EE EBE s

based on simple descriptions. These graphs can

then be used in worksheets or presentations.




Further Activities:

ChatGPT is an immensely helpful tool when organising and
preparing for lessons. Try these suggested activities to

prepare for your lesson:
Activity 1: Generate Lesson plans

e Organise your weekly or monthly lessons. Generate
lesson plans that will help you make the most of your
available time. Include activities for students of different

levels and abilities (for mixed ability classrooms).
Activity 2: Generate worksheets

Based on your lesson plans, create activities for each day,
either to complement the ones found in your textbook or
as extra or differentiated work to cater to the needs of all

your students.

Worksheets can include activities with solutions and
explanations. You can even ask ChatGPT to provide you
with links to websites and videos that provide explanations

(ie Khan Academy).

Activity 3: Teach maths through graphs

e Generate graphs either with real data or with imaginary
data. If you use imaginary data, please make sure you

check them carefully to avoid biases.

e Use graphs as an activity with students. They can
practice discussing the results of research based on

graphs.
Activity 4: Generate graphs

e Try to engage students in research -even on a very small
scale (for example, their preferences in movies, music,
food, clothing, how often they replace their smartphones

etc).

e Use this data to generate graphs using the Al tool (we
can even generate graphs with “imaginary” data, just to

explain how to “read” graphs

e Use graphs in presentations or posters or on short
projects. Students should discuss the findings of the

research based on the graphs.




Chapter 6: Maths for students

"Math, Science, History,
Unraveling the m:jsf:eri,es
That all started with the big bang”
(BNL, “Bing Bang Tkeorj")

1001111



In this chapter. ..

In chapter 6 “"Maths for students”, we use
ChatGPT to help students understand maths ang
utilise it as an “at home” personal tutor! In this

chapter, we learn how to:

e Ask ChatGPT to explain how to solve a

problem
e Generate worksheets for practice

e Create a "do-it-at-home” evaluation




Maths @ home

Students tend to spend a lot of time at home working on
assignments. One of the benefits of Al is that it brings the
closest you can get -at this point- to having an actual tutor
at home. Taking into consideration that even the most
advanced Al is not even near the presence of an
experienced human tutor, we will focus on how to make
the most of ChatGPT to enable students to get meaningful
explanations. Or, at the very least, help them on how to ask

the correct questions.

Maybe it's the maths problem that we cannot understand

how to solve - maybe it's the equation that we have been maybe- we might start improving our engagement with our

trying to solve in vain for the past 30 minutes. ChatGPT can homework!

use our information to try and give us some kind of help. At el s EEry

least until we return to the classroom the next day and raise

| Homework can have positive results for learning, as evident by the
our hands to get help from our teacher! work of Epstein & Van Voorhis (2001), when given purpose.
Therefore, it is absolutely necessary that students understand

With full responsibility that no Al (at the moment) can

exactly what they have for homework and why they have it - and
explain as clear and concise as a human teacher, we will practice on maths is not only desirable, but necessary.

offer some tips of using ChatGPT at home and maybe -just




Ch atG PT as a tutor at home “Calculate the value of m € R so that the lines (ef): (2m+)x-3my-2=0

and (e2): 3mx+(m+2+y+1=0) are perpendicular”.

You are a student. The school gave you some homework.
SRS As stated, this is an example taken from the textbook which

You were paying attention while in class, and you even
PRI Yy already has explanation of the solution. Let’s see how

managed to complete the classroom assignments. _ , ,
ChatGPT might explain the solution:

However, for some reason, you find it difficult to work with

the homework assignments. Maybe they are more difficult. D188 @ oo e, i [

>oo. openai.com/c/4 [ ) PR OG G® D L = 8 Ul

Maybe you forgot some basic information needed. Or .

-

ChatGPT 3.5

maybe in the class, your teacher was providing assistance

ChatGPT

Sure, let's break it down:

and you received help while working on your own. One Perpendicular Lie,Find \(m\) -

You have two lines, (e1) and (e2), and you want to find a value for

Solutlon |S 'ObVlOUSly' 'tO move tO the ﬂeXt aSSIgﬂment and m (which belongs to the set of real numbers, denoted as [R) such

that these two lines are perpendicular.
Sticky Header Code

ask your teacher for help the next day (and this is what

Hello chat The equation for aline in general formis Az + By + C = 0,

where A, B, and C' are constants.

every teacher will suggest you do!). But, you want to give it

Forline(e1): (2m + 1)z — 3my — 2 0

another try - that's where Al can come in!

Forline (€2): 3mx + (m 2)y 1 0

Now, lines are perpendicular if the product of their slopes is -1.

The slope of a line in the general form Az + By + C = 0Ois

The assignment can be as simple as solving a primary

givenby —A/B.

SChOOl prOblem Or aS CompleX aS haV|ng tO WOrk With Let's find the slopes for (e1) and (e2):
N

For (e1):Slope=—A/B 2m+1)/(—3m) = (2m

differential equations for your last semester at school. You

+ Upgrade
Get GPT-4, DALL-E, and more

might have tried your luck on YouTube -and yes, there are Y —

amazing tutorials on almost any subject there- but, for
some reason, you find it hard to understand how to work
with your assignment(s). Chances are, ChatGPT can

ChatGPT has provided a very detailed, step-by-step

g s slimiplle sitefes neft mil] it 1! jeu, mel i i i explanation on how to solve the above assignment. These

feedback fails, you can always try another. Let’s take a look :
explanations are usually very accurate, and you can always

ta simpl mpl t sch i * :
ait & slinfplie exam slle weed it sehecls [n Cyarus double-check your results the next day in class.

* Example retrieved from https://archeia.moec.gov.cy/sm/268/a_lyk_mathimatika_pros_2.pdf



Let's suppose we still have trouble understanding the
explanation given to us. We can ask ChatGPT to provide a

simpler explanation:

“Can you provide a simpler explanation of the above problem?”

ChatGPT 3.5

-

ChatGPT
Certainly! Let's simplify it:
Perpendicular Line, Find \(m\) ***

You have two lines:

(el): (2m+ 1)z —3my —2=0
\

e2):3mx+ (m+2))y+1=0
You want to find a value for m so that these two lines are perpendicular.
In simpler terms:

For the first line, the coefficient of z is 2m + 1, and the coefficient of y is —3m

For the second line, the coefficient of « is 3m, and the coefficient of y is m + 2

For two lines to be perpendicular, the product of their slopes should be -1.
The slope of a line is given by — A / B in the equation Az + By + C = 0.

So, set up the equation

.\‘]n])(*nfltl’\ X Slnpz'ufjr'.f\ v

. Upgrade

GPT-4, DALLE, and more

(IN) Alexandros Kofteros

ChatGPT complies with our request and simplifies the first
explanation, taking a more detailed, yet simpler, step-by-
step approach. We can also rate this solution, helping
improve the feedback we receive even more (photo top
right).

L ] openai.com, P [ g $ = l

@ New chat ChatGPT 3.5

-

Now, solve this equation to find the value of m that makes the two lines perpendicular

Perpendicular Line, Find \(m\) ***

+ }Jpgrade

et GPT-4, DALLE, and more

(IN) Alexandros Kofteros

What ChatGPT does, is try to change the way it offers
instructions every time we ask it to- until it provides
instructions that we (might) find simple enough to

understand. Let's try again:

“Can you provide an even simpler explanation of the above problem?”

@ rewenat ChatGPT 2.5 -

ChatGPT

Absolutely! Let's simplify it further
Perpendicular Line, Find \(m)\

(el) : (2m 2 =(

e2) 1 )

dicul
} yhtfol h
t ients of x 1
k at th efficients i i

+ Up.gua? )

(W) Alexandros Kofteros




Understanding prerequisites

Sometimes, in order to solve (or understand) how to solve
an assignment, we need to fully understand the
prerequisites (ie the previous knowledge needed). In this
case, we might have a gap in understanding what some of
the prerequisites of the previous assignment are. Let's ask
ChatGPT about this:

“What are the prerequisites of the above assignment?”

. New chat ChatGPT 3.5 .

ChatGPT
To solve the problem of finding the value of m for which the lines (e1)

Perpendicular Line, Find \(m\) * and perpendicular, you should be familiar with the following

Equation of a Line: Understanding how to express a line in the general
form Az + By + C = 0Oa

Slope of a Line: Knowing that the
By + C = 0isgivenby ~A/B.

Perpendicular Lines: Knowing that two lines are perpendicular if the
product of their slopes is -1.

Algebraic Manipulation: Ability to perform basic algebraic operations,

The above reply is extremely helpful- if we cannot
recognise what points 1-4 are, then we might not be able

to fully understand how to solve the assignment.

Fortunately, ChatGPT can offer help in this. We can either
ask ChatGPT to explain our prerequisites (ie “Equation of a
Line") or offer suggestions on where to find online tutorials.

And we will do just that:

“Can you recommend an online tutorial on what Equation of a line is?”

=

ChatGPT 3.5

ChatGPT
Certainly! There are many online tutorials that can help you understand

ForTr ST R the equation of a line. Here's a recommendation:

Khan Academy - Linear Equations and Graphs:

inear equations, including the

equation of a line, graphing lines, and re oncepts. The tutorials

nclude videos, practice problems, and quizzes to reinforce your

ources based on your

ational channels with

tutorials on the equation of a line if you prefer video-based learning

e oLt s

{IN) Alexandros Kofteros

ChatGPT is polite enough to provide a link to the tutorial!

Human Vs Al tutor

ChatGPT is incredibly flexible, fast, and often precise when asked
questions on assignments. However, at the moment it is far from an
experienced -or even a beginner but knowledgeable- human tutor. We

suggest you practice using ChatGPT for simple assignments and
explanations, but always come back to your school teacher for explanations.




Practice makes perfect

Let's say you have a good understanding of assignments.

But, you need a challenge! Or, at least, a bit more practice:

“Can you generate at least 2 similar problems?”

-

@ New chat ChatGPT 3.5

Problem 1:

Perpendicular Line, Find \(m\) ++- Determine the value of k so that the lines (I1) : 2z — ky + 3 0 and
(12) : 4z + 3y + k = 0 are perpendicular.
Problem 2:
Find the values of p and g such that the lines (m1) : (3p + 2)a
5y +1=0and(m2) : 2z + (¢ — 1)y — 4 = 0 are perpendicular

For each problem, follow a similar approach as before:
Identify the coefficients of x and y for each line.
product of slopes equal to -1

Solve the resulting equation to find the values of the variables (k in

Problem 1, p and g in Problem 2) that make the lines perpendicular
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ChatGPT complies and provides not only two similar
problems but also suggestions on their solutions. Let's try

to make things a bit more challenging for us:

“Generate 3 similar but more complex problems. Do not show the
approach or the solution”

-

@ New chat ChatGPT 3.5

ChatGPT
Certainly! Here are three more complex problems involving finding

Perpendicular Line, Find \(m\) - values for which given lines are perpendicular

Problem 1:

Determine the values of @ and b such that the lines (I1) : (3a + 2)z

iy — 5= 0and (I2) : 2z + (b — 1)y + T = 0 are perpendicular
Problem 2:

Find the value of p for which the lines (m1) : (2p — 1)z +4y +6 =0
and (m2) : 3z — 2y (p+2) 0 are perpendicular.

Problem 3:

Determine the values of = and ¥y such that the lines (n1) : (4a

3y -2 Oand (n2) : (2 1)y + Sa 3 0 are perpendicular

Feel free to try solving these problems, and if you need assistance, I'm
here to help with the approach and solutions.
v
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Our friendly neighborhood Al has done its best to provide
us with 3 more problems but with no suggestions on how
to solve them. We can always make changes and request
simpler or more complex problems, with or without
solutions. And we can always ask ChatGPT to check if we

are correct in our assignments.

The trouble with Geometry

ChatGPT can have a profound effect when used correctly and within its
limits as a home personalised tutor. However, we must accept and
understand that it does have its limits. Especially with subjects that are
reliant on images (even simple geometrical shapes), ChatGPT 3.5 cannot
provide visual feedback or information. It might be almost perfect for
algebra, for example, but not that perfect for geometry.




What we learned so far.

In chapter 6 “"Maths for students”, we focused
on how students themselves can benefit from the
use of ChatGPT, especially when we prepare
material for them. In this chapter we used
ChatGPT to explain (to us) how to solve a problem
and then we generated worksheets for further
practice. We also used ChatGPT to create
worksheets and activities for use at home,

including solutions and explanations.
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Further Activities:

Here are some activities you can test with any image

generator. You can try these at school with students
Activity 1: Problem variants

e |dentify problems that might impose a challenge to your
students. Ask ChatGPT to create variants to these
problems for further practice by your students. Make sure
you check them for any inaccuracies before you hand
them out to students (for example: “a factory employs 10
men, 12 women and 3 children for carrying heavy
weights from point A to point B” - obviously such a

problem or scenario should not include children!).

e Generate the solutions for the above problems and print

them on a separate paper.

e Generate the explanation for the above problems and

include them -if necessary- with the solutions
Activity 2: Students generate problems

Allow students to generate problems and activities for their
own practice. Teach them how to use ChatGPT to this

purpose, it will be helpful for practice at home!

Activity 4: Identify prerequisites of your students

e Based on student evaluations -either through classwork,
homework or assessment- locate the prerequisites
required by your students and prepare worksheets for

them.

e Offer additional guidance to students based on the
prerequisites - ChatGPT can even generate a list of

sources or explanations that might be helpful!
Activity 4: Create evaluations for students

e Evaluations take a long time to prepare, especially when
we take into account the complexity of the exercises, the
knowledge and skill that we need to evaluate, as well as

the needs of our students.

* |n mixed-ability classrooms (most EU countries in the
south) we have to prepare evaluations for 2-3 different

levels of students.

e Use ChatGPT to generate evaluations in a fraction of the
time it would require otherwise. Based on these
evaluations, create preparatory work, as well as exercises
after the evaluation, for those students who require

further practice.



Chapter 7: ChatGPT for Writing

“Come wrikters and critics who
prophesias wikh your pen
And keep your eyes wide
The chance wont come again”
(Bon Dylan “The times are a-changin®)
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In this chapter. ..

In chapter 7 “"ChatGPT for Writing", we will:
e Generate lesson plans for language teaching
e Create instructional material

e Generate exercises

¢ Create original text and related questions

e L earn how to create summaries based on text



Al Essay Writing

Let's admit it: even though there are literally thousands of
books we can borrow one or two pages for use in our
classroom, most often than not the need arises to find a
piece of text that is very specific to a specific lesson. And
-let’s face it- we need to constantly use new material and
not regurgitate what we have been using for the past 10

years.

As an example, let's look at the ongoing discussions of
using tablets instead of books. That is a solid case for
discussion in the classroom. And one approach is to do just
that- have a discussion with the students and write down all
the arguments. Another approach is to give students a
piece of text on the subject, have them read it (on their
own or in groups) and then discuss it in the classroom
(critical approach to reading). Then how about we find
related articles for further study of the subject? Since this
book is addressed to teachers, | am not going to “preach
to the choir” on the benefits of this approach. However, we

all no how time consuming it is to organise the information

required for such a lesson - let alone duplicate this
approach even once or twice per week. Fortunately, we

have Al tools for that!

Review & Edit

Al'has proven to come a long way in the past few years, with
incredibly accurate information given on most topics. However,
especially when delivering this information to students, we need to

review what is generated by the Al tool we use and make changes
wherever we feel there is ambiguity or the information might not be
correct, or need to adapt for our students.




Creating stories...

ChatGPT can do amazing things. But how about we try to
see how it can make our lives easier at school (and during

preparatory work).

Let’s look at this scenario: you need to create a short story
for your students. This story has to do with a specific theme
you would like to explore or discuss. Obviously, you could
seek information or other written works on the subject.
Obviously, you can do that as well (who said that you need
to pick one over the other, after all?). However, nothing
beats visualising what you already have in mind. Let’s
suppose you want to offer a short story that ends at a
dilemma: that would be an incredible point for discussion

in the classroom.

“Create a short story (maximum 300 words) about two siblings who
find a treasure. One sibling suggests they give that treasure to the
police or local authorities. The other to keep it. End the story with a

moral dilemma on what to do and why.”

ChatGPT will provide a story based on what we asked it to
do. In the next column we can see the entire generated
story! We can make changes to it, or further refine it using
ChatGPT.

In the attic of their grandparents' creaky house, Mia and Ethan discovered an
ancient chest, brimming with gold coins and sparkling gems. Mia's eyes widened
with amazement, while Ethan's mind raced with the possibilities of what they
could do with their newfound wealth.

"We should give it to the police,” Mia insisted, her sense of justice shining through.
"Imagine how many people this could belong to. It's the right thing to do."

Ethan, however, had a different perspective. "Think about what we could do with
all this treasure! We could buy anything we want, go anywhere we dream. It's a
chance of a lifetime!”

The siblings found themselves at odds, torn between morality and the allure of a
life transformed by wealth. Mia argued for the greater good, emphasizing the
potential impact on the lives of those who may have lost the treasure. Ethan,
tempted by the promise of a life beyond their wildest dreams, hesitated to part
with the chest.

As the moral dilemma intensified, Mia and Ethan grappled with their values. Mia
couldn't shake the thought of someone out there who might be desperately
searching for what they had found. Ethan, enchanted by visions of luxury and
adventure, felt the weight of the decision pressing on him.

In the end, they agreed to take a night to think it over. The attic echoed with the
ticking of the old clock as Mia and Ethan pondered their choices. The next
morning, they sat in silence, contemplating the moral crossroads before them.

Mia, with a heavy heart, confessed, "We have to give it to the police. It's the right
thing to do." Ethan, torn between dreams and responsibility, nodded reluctantly,
realizing that some treasures come with a price that goes beyond gold and jewels.
And so, hand in hand, they set out to return the treasure, uncertain of the impact
their decision would have on their lives.

dreams and responsibility, nodded reluctantly, realizing that some treasures
come with a price that goes beyond gold and jewels. And so, hand in hand, they
set out to return the treasure, uncertain of the impact their decision would have
on their lives.



How about we add some variety in the assignments? How

Creati ng q u eStio ns about some True/False questions:

In the previous page, we created a short story regarding a “Create 5 True/False questions for the above story

moral dilemma. But how about we create some open-

ended and closed-ended questions for it?

ChatGPT 35 &

ChatGPT
True/False: Mia suggested keeping the treasure because she was

“Can you create 3 open-ended and 2 closed-ended questions for the

above story?”

As you may have guessed, ChatGPT immediately creates

some questions! Of course we can always refine them or

replace them with our own.

i e ceorosze ol “Create 5 sentences based on the above story in mixed chronic order”

ChatGPT 3.5 &

Can you create 3 open-ended and two closed-ended questions tor the

above story?

e

ChatGPT 3.5

() chatGPT
Mia and Ethan, after d

These questions can be a part of written assignment, group And here they are! A set of sentences in the wrong chronic

work or even for discussion in the classroom. order for us to sort!



We have total control of the narrative of each story - for

Creating story variants

example, we could ask ChatGPT to add just another

Sometimes it is very important to have different texts of character in one of the stories, to create alternative endings
similar stories or information. The benefits are numerous, for each one, to offer “bad” endings etc. Of course, we can
as they allow students, especially when they work in small always ask it to generate even more variants of the stories,
groups, to identify similarities or differences between even though it is questionable how much value it might
different stories or even the characters. We can create as have if we flood students with 10 variations of a text.

many similar stories as we want, with a simple request:
What should be important is to focus your attention on

“Can you generate two similar short stories?” what you really want to emphasize with your students - for

example, is it comparison between stories to find similar

chatcer s : values / characteristics of your "heroes”? Are you trying to

(@) chaGPT
Story 1: The Enchanted Amulet

compare endings of each story or the moral(s) found in the
text? All these must be taken into account when designing

your lesson and -of course- prior to generating story

descriptions.

In the next pages, we will focus more on developing
assignments, lesson plans, grammar activities, images for

. stories and more!

Story 2: The Timeless Diary

Consider the environment!

Unless you can provide all students with mobile devices or access to a
computer (or at least one device per team), having multiple different

stories can require that you print and use large amounts of printer paper.
Therefore consider the environment before you get carried away and you

print stories upon stories for your students!




Creating worksheets

We have the multiple stories, we have already discussed
them with our students, even created some nice activities
on our own. How about we (kindly) ask ChatGPT to create

worksheets?

“Generate a worksheet based on the three stories”

ChatGPT 3.5 &

ChatGPT
Treasure Dilemma Worksheet

Story 1: Lily and Jake's Dilemma

Comprehension Questions:

a. Who are the two main characters in the story?

b. What did Lily and Jake find in their grandmother’s attic?

¢. What were Lily and Jake's initial reactions to the treasure?

Open-ended Reflection:

Consider Lily and Jake's differing perspectives on what to do with the treasure. How do
their values and priorities contribute to the moral dilemma they face?

True/False Statements:

a. Lily suggested keeping the treasure because she was enticed by a luxurious lifestyle.
(True/False)

b. Ethan felt a sense of responsibility and insisted on giving the treasure to the police
(True/False)

¢. Inthe end, Mia and Ethan decided to keep the treasure despite their initial intentions.
(True/False)

Discussion Prompt:

Imagine you were in Lily and Jake's position. What decision would you make regarding

the treasure, and why? Consider the r , “ntial consequences of each choice.

v

It almost instantly generates three different worksheets,
one for each story -depicted with its own title- with 4

different type of activities per story (Comprehension

questions, open-ended reflection, true/false statements
and a discussion prompt we can use in the classroom, or as

assignment for home.

Since we have 3 similar stories, we can ask ChatGPT to

generate questions that compare all three stories together:

“Create questions that compare all 3 stories together”

ChatGPT 3.5

£

ChatGPT
Common Theme Analysis:
a. Identify the common theme that runs through all three stories.
b. How do the moral dilemmas faced by the siblings in each story relate to this
overarching theme?
Character Motivations:
a. Compare the motivations of the elder siblings (Lily, Alex, and Noah) to the younger
siblings (Jake, Olivia, and Emma) in each story.
b. How do age and experience influence their perspectives on the treasure, amulet,
and diary?
Resolution Strategies:
a. Analyze the resolutions chosen by the siblings in each story (consulting authorities,
seeking expert guidance, or deciding independently).
b. Discuss the potential impact of their chosen resolutions on the characters' lives
and the outcomes of each story.
Symbolism in Objects:
a. Explore the symbolic significance of the treasure, enchanted amulet, and timeless
diary in relation to the characters' internal conflicts.
b. How do these objects represent broader concepts such as responsibility,
temptation, and the consequences of one's choices?
Personal Reflection:

a. If you were to combine elements v a each story, how might the characters

PENY

ChatGPT has created categories of questions that enable

students to compare and use information from all 3 stories.

We can modify them as we please!



And yes, here is the summary (actually it's on the bottom

Summarising books!

left of the page) of “Oliver Twist”, written in the first person!

Imagine how many times you needed to work with the

. o Let us suppose, however, that the text produced is too
main content of a book - let's say one of the classics like PP P

difficult for younger students -or the opposite! We can ask

“Oliver Twist”. What you usually have to do is either quote a
ChatGPT to re-create it:

part of it (useful, and we do it all the time) or have to write a

short summary yourself. How about we ask our friend “Simplify the above story for primary school students”

ChatGPT to create, in first person, a summary of said book,

in 800 words and less?

= openal.com l

ChatGPT 3.5

-

“Write Oliver Twist, in the first person, with no more than 800 words”

) ChatGPT
Once upon atime in a cold and gloomy place called a workhouse, a little boy named
Oliver was born. Sadly, his mom didn't make it, and he became an orphan right away. Life

n the workhouse was tough, with not much food and not many friendly faces.

® Ll +
| When Oliver was nine, he moved to work for Mr. Sowerberry, who worked with funerals. It
- penai.con
was a sad and eerie job. His life got even harder because of a mean boy named Noah. To
ChatGPT 3.5 & escape, Oliver ran away to the busy city of London
) ChatGPT

In London, Oliver met a tricky man named Fagin who taught kids how to pick pockets.

In the grim and unforgiving world of Victorian England, my story began in a desolate

One of Oliver's friends was the Artful Dodger, a clever boy who showed him the ropes of
> d

workhouse, a of warmth and compassion. | drew my first breath into a life

stealing. Oliver tried to survive on the streets, but it wasn't easy.

already marked by hardship, as

y mother succumbed to the perils of childbirth,

leaving me an orphan before the world even acknowledged my existence. Luckily, a kind man named Mr. Brownlow saw Oliver and thought he deserved a better

tv.| ife. He brought Oliver into his home, giving him a warm place to stay. Oliver's life started
y reality

~ to change for the better.
signation

and eyes dulle ght of destitution. The caretakers, if they could be called that,
However, things got complicated when Oliver's true family background was revealed. It
exhibited a ca ndifference to our suffering, as if we were nothing more than the
turned out he belonged to a rich family, and the difference between his old life and this
discarded remnants of a society that had little use for the downtrodden.

s huge. The story became even more exciting when Oliver faced some unfair

At the tender age of nine, my journey took a new and no less torturous turn. | found s that put his newfound happiness in jeopardy.

myself in the nes of Mr. Sowerberry, an undertaker whose profession seemed a

v

1e truth came out, and Oliver’s life took a

fitting metaphor for the melancholy of my existence. Apprenticed to him, | experienced In the end, with the help of good peop.

the dreary monotony of funeral processions, a macabre routine that mirrored the nackthinhrn The ctans dnsshar sie abot bindaaee hesmee and hae dnine Shn sk

grimness of my own prospects.

The workhous
Noah C

however, was a haven compared to the cruelty | endured at the hands of

ith a penchant for cruelty. s in one such

moment of despair that a reb s spark ignited within me. | dared to voice a simple
request, an innocent plea for more sus 3 ance, and in doing so, unwittingly sealed my

fate.

A simplified version of the story is generated, more

suitable for younger students!
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Grammar activities

In the previous page, we generated a short version, in first
person, of “Oliver Twist”. We can create a worksheet with
questions on the text. But, we need to get our hands on

some grammar activities!

“Create grammar activities based on this text”

ChatGPT 3.5

-

ChatGPT

Grammar Activities: "Oliver Twist" Simplified for Primary School Students

Identify the Nouns:

* Provide a list of nouns from the simplified text (e.g., Oliver, workhouse, Mr

* Ask students to identify and list five more nouns related to Oliver's story.
Verb Tenses:

* Highlight a few sentences from the simplified text and ask students to identify the

the changes

Adjective Hunt:

Possessive Nouns:

It automatically creates 10 different type of grammar
activities, based on the given text (ie “Possessive nouns”).
We can focus on one or more of these and create more

specific activities:

“Create a worksheet on possessive nouns for the above story”

ChatGPT 3.5

[

ChatGPT
Possessive Nouns Worksheet: "Oliver Twist" Simplified

Instructions:
Read the sentences from the simplified story of "Oliver Twist." dentify and underline the

possessive nouns. Then, write the possessive nouns in the provided blanks.

Write it in the blank:

Mr. Sowerberry's profession seemed fitting for the melancholy of Oliver's existence.

And here itis! A complete worksheet with some great
activities! We can ask ChatGPT to provide us with the
solutions as well, or to continue generating more similar
activities! The possibilities here are quite remarkably
endless; however, it must be stated and emphasised that
-at no point- we should just copy and paste (and print)
these activities, without reading them first. After all,
education is not about using canned food but rather about
adapting "food” to the needs and requirements of our

students!



In chapter 7 “"ChatGPT for writing”, we worked
with activities that enable teachers to more easily
prepare for their lessons, including lesson plans
and worksheets. We have created exercises and
activities, as well as original text, based on our
descriptions, and related questions based on it.
We also used ChatGPT to practice writing

summaries based on specific text.




Further Activities:

ChatGPT can have amazing applications in language
learning and writing. We suggest some activities for use
with ChatGPT:

Activity 1: Create short stories

e Select a topic you would like your students to work with.

Generate multiple short stories based on the topic, and
hand them over to students. Ask them to address the
common theme of all stories. Students can also find

similarities and differences between the stories.
Activity 2: Generate summaries of text

e Give a passage or a text to students and ask them to

create a summary. Then ask them to create a summary of

their summary if possible. Use ChatGPT to create a

summary of the same text and give it to students to

compare with their own work (suggestion: always check

a generated text prior to giving it to students).

e Alternatively, give a summary of a text created by

ChatGPT and ask students to enrich it. Prefer to use a

story for writing, since it allows for more creative writing.

Activity 4: Generate stories with alternative endings

Generate short stories using characters from history or
from fictional work. Ask ChatGPT to generate multiple

alternative endings.

Ask students to select the ending they prefer and

explain their preference.

Ask students to create their own alternative ending.

Activity 4: Stories by students

Ask students to generate their own stories using
ChatGPT. They have to select a topic, the characters and
the setting.

Ask them to write the description for images that go with
their text. They can use an image generator for the

Images.

To create both their Stories and their images, they have
to give precise instructions to both ChatGPT and the

image generator program.

Ask students to compare their stories, especially if there

is a common theme between them.



Chapter 8: Presenting our work
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In this chapter. .=

In chapter 8 “Presenting our work”, we will:
¢ Explore the Tome Al presentation app
e Create Al-generated presentations

e Generate images and text

e Add and modify slides
e Learn Pros and Cons of using Tome

e Use ChatGPT, image generator and Google

Slides as free alternatives
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Presentations.

Presentations are an important part of teaching (and
learning). Presentations, when used properly and only
when they have an added value, can elevate a lesson and

provide students with visual stimuli.

However, even a short presentation can take hours to
produce using normal methods - create the actual theme,
find the proper images (of good quality), write the text,

make necessary edits...

Now imagine that you create short presentations to use at
least 3-4 times a week. That would require an additional
5-6 hours every week just for the presentation. When you
add to that the workload teachers have for home (correct
assignments, prepare for lessons, create worksheets) it
becomes unsustainable. Fortunately, Al tools enable the
fast development of presentations, as we will explore in
this chapter. First, we will use a subscription-based app to

develop a presentation. However, for teachers on a very

tight budget or for students, we will also explore the use of

+
—_——
pe—
P —
e

G a )
Lt |||||I|I|

"free” tools to mimic as close as possible the functionality

-or at least part of it- of Tome.

Presenting to our audience

Presentations can either attract the attention of our audience, or
cause our students to lose interest -or even get lost in the
information we present. What must be stated here is that

presentations must be used sparingly and where they have a clear
added value, as mentioned earlier. Otherwise, they can have a
detrimental effect on learning.
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Tome Vs Canva

Beige Scrapbook Art and History Museum

Pr tati

Art &
History
W

7 Inpaworg ) adpreia (D Xpovéperpo

Canva (top left) is a versatile, multi-purpose online
application that allows ever a novice user to create posters,
presentations, banners and more. The latest updates have
integrated Al tools that make content creation even easier.
It has a free version, which allows ample customisation for
the novice non-professional user, as well as a flexible
subscription that greatly extends its capabilities. It supports
hundreds of templates and ready-made art that help users

get creative almost immediately.

< Mocd Board (Copy) U

Mood Board

On the other hand, Tome (top right) is a dedicated online
presentation tool, focused exactly on that - creating and
delivering presentations. Even though this ebook could
feature Canva as an Al-powered presentation tool, Tome
represents and excellent example of how a dedicated,
focused application can be used to create stunning
presentations with Al-generated content almost instantly.
Ilts intuitive user interface and tight integration with Al text
and image generation, give Tome the edge as a

presentation development tool.
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Creating a Tome account

Tome is an online app used to create online presentations.
Much like most Al-powered tools that can be found on the
internet, Tome is subscription based but allows some
functionality for free, in exchange of “credits”. Each time an
Al-based feature is used (for example, generation of an
image), credits are deduced from the total amount

available.

Additionally, each free account can create up to a total of
five “tomes” (the equivalent of five PowerPoint

presentations).

To use Tome, you must first visit its website and create an

account: https://tome.app. Alternatively, you can link an

account for another service (ie Gmail).

Create your profile

During the creation of our account, Tome will require some

information from us.

An important step is deciding on the plan: the Basic is free,
with 500 Al credits.
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https://tome.app
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Recent Fundraising e e T : Contrary to how some of the other Al services
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work, like the bing.com Al for generating
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images, our credits on Tome app are not re-
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the next pages!
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Upon starting the Tome for the first time, we are greeted a presentation file and not on the collaborative

with the above main screen - from here, we can select a features of Tome. This might be a subject for another

template from one of the provided (and professionally ebook. However, our focus will remain on the generation of

created) ones, or click on the Create button and start with a a presentation (see following pages) on the history of

: p " computers.
new presentation or “tome”. P

: : : Free accounts & personal information
As mentioned earlier, the free version of Tome allows each

user the creation Of ﬂve tomesl the equivalent Of ﬂve Every service that requires we register with our personal inFormation, has

a policy on how it handles our personal data. It is always a good practice

owerpoint presentation files. We should always keep in
P P P Y P to read the policy and decide on giving access to personal information. The

mind, however, that -apart from the number of tomes Tome app is shown in this book as an Al tool for presentations. Please be

restriction- there is a limit to the use of Al features: each careful what kind of information you provide and to which companies!



http://bing.com

Presentations using Tome

There are two ways we can create a new presentation (or
“tome” as they are called): we can either select one of the
templates, and use that as the basis of our presentation, or

click on the "Create” button to start from scratch.

A IrOhg494Qo564nXm5s76b Z®0e>0L=28 of

QO ©® G ST

C @ tome.app/my-workspace-dlic/creative-review-cop

|‘rﬂ

Project Name

3

L **
[ Creative Review W

Template page
options

Placeholder sample image F

T S R

In the image above, we see the first slide of our
presentation “tome”, based on a selected template. Each
part of the slide (or page, as they are called in Tome) is an

individual object. By clicking inside one of the text boxes,

we can edit its content and use Al tools to improve writing.

On the bottom left of the screen we can add a new page,
while the text prompt in the bottom (middle) will invoke
more options, including upload of media, page

generation, image search on the web and more.

On the left side of the page, we can see sample pages of
the selected template, while on the right we can find tools

to add more content, including tables, charts, images and

more.
® =8 Ocr Q
C & tome.app/my-workspace-d1ic/creative-review-copy-clqikrohg494qo564nxm5s76k e >OL=E=S @ l
Q0 ° G - >

I reasy

" @ .

[ Page 1: Introduction ] History of computers
3

Additional content

(charts, images etc)

Content generation &

media upload
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. From the options (image above), we select “Create
Creating a new Tome . ,,

presentation about...
Templates are tempting, as they provide an immediate

design that has a professional appearance. However, in this

Create presentation about

example, we will focus entirely on creating an Al-enhanced Create a presentation on the history of computers in 10 slides

presentation using Tome. From the main (home) screen, we Generate outline >

click on “Create” to start using Tome's versatile and

powerful Al tools. _ S
When we click “Generate outline” it will create exactly that:

Rearrange / delete /
add pages

Create a presentation on the history of computers in 10 slides

Choose layouts >

The page is completely blank - we will change this in a few As we can see on the screen above, we have just created

seconds. an outline for our tome (presentation).
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Creating layouts

If we are not satisfied with the generated outline, we can

click on "Regenerate” - a set of new pages will be created.

We can then click on “Generate all pages” to immediately
have them appear in our tome, or click on “Choose

layouts” to customise each and every page.

The Evolution of

- Various layouts for

each page

For every page, four different layouts are generated. We
can click on each layout and then click on “Next page”.

Alternatively, we can click on “Generate all pages” to have

the entire tome created, and then make changes. Note that

images are also generated automatically for each page.

Introduction

e

2 Wik
u

As we create pages, a preview of each one is shown on the
left side of the browser window (image above). For each
slide, text, titles and images are generated automatically by

the Al engine used in the Tome application.

Al-created content

In most cases, the content created by the Al will be reliable. However, it is
highly recommended that you proof read the information generated in
each slide to ensure its validity and that it complies with the needs of your

audience.




If we are satisfied with the creation of the pages by the Al, As we create pages, a preview of each one is shown on the

we can automatically generate the rest of the pages. Keep left side of the browser window (image above). For each
in mind that Tome uses the Al credits we have (free slide, text, titles and images are generated automatically by
accounts) whenever content is generated automatically. the Al engine used in the Tome application.

o)

However, from our initial 500 Al credits, we have expended

S— 200 already. And we still need to make some modifications

Fourth Generation: to our presentation!

-3 Microprocessors

Introduction to Microprocessors

o}

Smaller and More Powerful Computers

Alex Kofteros

Impact on Computing Technology
Fundraising Se b
Pitch !

| MEENER

I 3ewgs.

The image above shows all pages of our tome, including

text and images! The presentations has been created in a

fraction of the time it would take us to decide on the
content, write the text, find images and build the Remaining Al credits
presentation file using more traditional tools such as

PowerPoint or Google Slides!
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o, 0 extend the text until it fills the entire page or text bo
Text editing & Al < it ils the entire page or text bor

-depending on our needs. Alternatively, we can use the old
Once we are satisfied with the layout of our pages, we can fashioned way of changing the text - that is, to manually
start editing text and images. Tome offers some basic input as much information as we require ourselves!
editing tools that allow us to change the font, style, color,
o , Al can even generate -and include- references to our text.
create bullet or number lists, include links and more.
For example, maybe we want to provide more information
and a hyperlink to one of the acronyms found in the slide
(ARPANET). We select the word and then click on the

"Reference” option (image left).

Add Reference Al Edit options ™

; l'ﬂ

== B I U § ¢ & (D Reference + Aledit
—

+ Rewrite
Adjust tone
v Fix speling & grammar 1 LRt

o , |

Text style options o

When we select a paragraph, we can make changes to it

using the Al edit option (image above). We can choose to A list of related references appear - we can select which

Rewrite the text, fix any spelling and grammar mistakes, one we prefer and either click “Open” to view it, or "Add

reduce it or even extend it. For example, we can select to to include itin our page.
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Editing pages

Pages can be easily edited. Not only text, but any element
on a page can be edited, deleted or inserted. Objects are
placed within “tiles” - objects that contain text, images,
graphs, videos etc. To create a new text tile, we click on the
Al prompt on the bottom of the page (image below) and
select "Add text tile”.

Text tiles in columns

Add text tile

Al prompt

A new text tile appears in our page. By clicking its header

(image top right) we can make changes to its content style.

Any tile can be moved within the page. For example, if we
click and hold the header, we can move it to the left or

middle of the page.

The Evolution of Computers

Tile header

Style tools

To delete a tile, we right-click inside it and select “delete”.

We can always undo any changes we make to a tile.

Al credits and how not to use them

Any standard operation -anything that does not involve Al generated
content- does not use Al credits. Therefore, we can do any changes we
like to the style, layout and content of our pages without using our Al
credits. However, once we start generating slides, text or images using Al,
our credits are gone forever - and Tome does not regenerate them!




Generating images

Images can be either uploaded to our page, or generated.
We can use the Al prompt on the bottom of the page or
the "Add media” shortcut on the right of the page (image

below). Image generation expends Al credits.

Impact on Society Add media

Advancemen ts in Communication

Al prompt

Once we select the “Generate” option, a prompt will
appear in which we can type a description. It must be as
detailed as possible, in order to better achieve the desired

effect (as seen in a previous chapter of this ebook).

By clicking on the “Generate” button (above), the image
will be created and inserted in the tile (note how the image
tile is created automatically when we select “Generate”). A

total of 4 images will be generated. We can double click on

them to add the one we prefer.

Impact on Society

Generate

Advancements in Communication Ut Animage of a globe with
communications, email, videos,
messaging and conferencing

Image tile manipulation

As we can see above, the image that was generated is not shown properly
in the tile. We can click and drag the sides of the tile to enlarge (or reduce)
its width. The other tiles will adjust their size automatically. Tome is a very

versatile application in almost every respect.




Page generation

Using the prompt on the bottom (image below), we can
generate a new page. We type the description and then

click on the "Generate” button.

Virtual and Augmented Reality

o, AR N BN A BN RN

A page on the use of internet for education, with image of primary school
students and their teacher using mobile devices in the classroom

Four different layouts including text and images will be
created. We can either select one of the four and click the
button “Keep”, or we can click on “Retry” to generate an
additional four layouts. Keep in mind that page generation

consumes Al credits!

Each page that is generated can contain images and text.
All images are original creations and therefore can be used

freely.

Once a page has been created, we can make changes to
its content - even upload or generate more images. We can
also move a page to another part of our tome by dragging

its preview (left part of the screen) to any order we prefer.

— | (7 wp |
7 | el & |\ il -

Duplicate

Copy
Cut

nents in Al Supercomputing Power

jeneration of computers has seen significant Supercomputers, with the|

Paste
ents in artificial intelligence (Al). Al technology are a key component of th

>tential to revolutionize various industries and computers. These powerf

‘fficiency and productivity. calculations and simulatio

esearch, weath{

intensive tasks.

To delete a page (or duplicate it) we right-click on its
preview and select “"Delete”. We can always undo this

action.

Content verification

As with any automatically (Al) generated content, we must be very careful to
verify that it is correct and can be used by our proposed audience - be it
school children or adults during a training/presentation. This also includes
the images, since -sometimes- an image might be completely irrelevant
to the text it accompanies.




Sharing & Exporting

Sharing a presentation with other people is very easy: by
clicking on the Share link (image below), we can add the
email of the person(s) we want to provide access to our

tome. We can also select the level of access.

The Evolution of

Computers

We can also generate a link that anyone can use to play

(but not edit) our presentation created with Tome.

We can also add people on our Workspace, using the
options from the main screen of the Tome website. This

enables easier access of our work with our co-workers,

We can also choose to export our tome in Pdf format, but
that is only supported with a Pro account for the

application.

The Evolution of

Computers

The basic tools provided to our free account are more than
adequate to create stunning presentations in a very short
time. However, keep in mind that the Al credits are very

limited!

Using Tome for “free”

Tome, on its own, is a very powerful and versatile online presentation tool.
Even if we run out of Al credits, we can use ChatGPT and bing.com/

Create (or any other similar service) to generate text and images. It will

not be as flexible as being part of the same application, but it will provide us

with free to use tools.



http://bing.com/Create
http://bing.com/Create

Alternative Gamma T

This is a heading
Pick a theme

Tome is an excellent tool. However, it is not the only kid on ! a . .. FR

¢ Shuffle theme

its block. Gamma is a very impressive tool with enhanced

. . . Dark Light Professional Colorful
This is a theme preview

Al features that can be used to create not only et it -
presentations but text documents as well. e . R '

-

e

Create with Al
Unlike Tome, with Gamma we can export our presentations
- mporta e to PDF or PowerPoint files, an invaluable feature for most
T e oo users!

@ Share Introduction to Space Flight

& Export

The free version offers 400 Al credits, and allows the

[} ExporttoPDF

creation of presentations with up to 10 “cards” (slides). We
use text descriptions to automatically generate the content i
of our presentation, much like the Tome app. A single
presentation consumes 40 Al credits. Gamma provides

templates that produce professional-looking presentations

almost instantly, including images and text!
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https://gamma.app/

What we learned so far. =

In chapter 8 “Presenting our work”, we used the
Tome application to generate a complete
presentation file (“tome” as its called) with images
and text, including professional-looking layout,

within seconds, thanks to Al.

We then proceeded to make changes to it,
including changing images, text, adding more
slides and presenting our work. We also used
ChatGPT and an image generator to duplicate
similar functionality but without the need of a

monthly subscription.

We also took a peek at an alternative application,
Gamma, which offers similar features but allows
the export of our presentations in pdf and

powerpoint formats.




Further Activities:

Creating a presentation is an opportunity to express our
ideas to the public. Using Al tools, this process can
become easier and faster. We can use Al tools for
presentations both for our daily work as teachers and also

for use by students, to practice their presenting skills.
Activity 1: Create presentations for various subjects

e A good practice, especially if you teach various and
different subjects, is to generate multiple presentations
and experience how Al handles them. For example, how
would it create a presentation to teach acids and bases in
chemistry? How would it show, in 9 slides, how the

amoeba multiplies? Or the Punic Wars in Ancient Rome?
Activity 2: Same history, multiple times

e Use the Tome application or ChatGPT (or any other Al-
powered tool) to create a short presentation on a specific

historic subject (ie history of music).

e Create several different versions of it (based on historical
fact, there should be a consistency). Ask students to
compare the generated versions and find any

inaccuracies or omissions (keep in mind: complex

subjects cannot easily fit in a presentation with 8-10

slides).

e Alternatively, ask students to create 4-5 different variants.
Students could present their own variant of the same

topic to the rest of the class.

e Students discuss the presentations and make
comparisons to find inaccuracies and missing

information.
Activity 3: Generate the layout of a presentation

e Generate the layout of a presentation but discard the

included information.

e Ask students to populate each slide with appropriate
content - this reduces the time and effort required by
students to actually decide on the structure of the
presentation (which is also important) and focus on the

content.

e Ask students to research and write their own text for
each slide (not using ChatGPT) but to use image

generators to create the images

e Alternatively, ask students to locate images on the web.
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Chapter 9: Al Avatars



In this chapter. ..

In chapter 9 “Al Avatars”, we will:
¢ Learn about avatars
e Create our own Al avatar using templates

e Generate a video avatar using our own

photo, with animated lip-syncing

e Create a video presentation using avatars

.
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Al Avatars

In the previous chapter, we discussed about presentations
and showed how to use Al to generate -in mere seconds-
beautiful “tomes” with pages containing text, images, even

charts.

Presentations, when used correctly, can have a positive
impact on how we teach, drawing the attention of our
students to new information, introducing a new concept or

even summarising the lesson of the day.

The use of video presentations takes this many steps
further: a short video combines text, audio, animation to
provide information. It can be more captivating or even
interesting for the students. For decades, companies such
as Adobe have created tools to do just that: create video
presentations. In recent years, we have seen tools that
incorporate animated people (men, women, even robots)

to make video presentations.

With Al tools, we can create much more sophisticated

representations of digital “people”.

We can even use our own photo as the basis for our video!

And this is what we will do in the following pages...

What is an Avatar?

The word comes from Hinduism and Buddhism: when a God, like
Vishnu, takes an earthly form, that is called an avatar. In fact,
Vishnu had ten avatars himself! In modern day (and technology),
an avatar is a digital representation of a human. It can either be

something simple as our profile photo, or a 3D representation.
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Al Video Generators

There are various tools available that allow the creation of
2D (or even 3D) Avatars. These can range from the
absolutely imaginary (ie robots, elves etc) to actual
representations -in different styles- of our own photo. For
example, we can generate a cartoon image of our
uploaded photographs and then set the style -oil painting,

cell shaded, pencil drawn...

However, we will focus on video Avatars, using templates

and photos, as we look at the various available solutions.

Pom w.synthesia.io, 0 @ v & = '
"

{"} synthesia Festures v Use case Pricing  Resource Company Log m

~

st raduet Dume ® op

Turn your text into s
videos in minutes

« Get natural sounding Al voices in 120+ languages

g with 140+ Al avatars

no experience required

rmance BB Microsoft

BESTSELLER 200Mm

Most of the available platforms that enable the creation of
Video Avatars are not free - they have a monthly or yearly
subscription fee, and then they still restrict the duration of
the video you can create. Synthesia (image bottom left) is
one such platform. It features a large number of available
avatar templates (140+) and supports more than 120
languages. Even though it is subscription based, it does

allow the creation of free Al video.

Free Al Video Generator

1 Select video template

2 Edit your video script in any language

Generate Free Al Video

We have a maximum of 100 characters for our message,
and 3 different avatars to choose from. Once we are happy
with our text, we can click on “Generate Free Al Video”. It
will be sent to our email address. Synthesia also has tools

for editing our videos.
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Polymorf has an extensive library of available avatars to soeir . .
choose from, and even allows us to upload a photo and
turn into an avatar - either a personal one, or a photo we

have created (ie using an image generator).

«- Create a new avatar a

e

v
. By clicking “Render”, we are presented with a list of choices
Available avatars
- we can either use the text we have typed or upload an
1) audio file and use that with our Avatar. We can also view

the dimensions of our video, its duration, and the time

(credits) we have left. We click on the “Start Render” button

We also have a selection of languages for our avatar, and : : :
to generate the video (note: it can take a few minutes for

also a set of voices (male and female) for each language. . .
( ) guag the video to finish).

We can preview the audio by clicking on the button next to

the voice selection field. We can select an avatar from the Please note: personal information!

available ones (or upload or own), then a voice, and then Most of the services and tools covered in this ebook require the creation of

type the text for our digital person to read! a new account or linking an existing (email) one. We do not encourage or
condone sharing personal information with any platform. Having said that,

Once we are satisfied with the text we typed, we can click it is up to you to decide what you link and what you share. At the same

time, keep in mind that, when uploading photos to use as avatar, you must

“Render” to generate our animated avatar video. -
make sure you are the owner of that image.
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Once the rendering is complete, we will be able to watch
our video in our browser. We can also download it as an

MP4 video to our computer.

> @ polymorme 43900 po >0 L=8 of

< My first Avatar

» 003/0:08

The avatar not only speaks with the voice we selected and
the text we typed, but also moves its lips accordingly! Next,

we will upload a photo to create a new custom avatar!

@ TexttoSpeech @ Upload Audio B

To create our avatar from an image, we click on the
"Create” button (image bottom left) and we select a picture
from our computer. Keep in mind, the picture must have a

clear face -real or imaginary- for our avatar to work.

Image Creator
B8 MicrosoftBing  Q =

face of a friendly elf from lord of the rings

For our example, we will just generate a photo of a friendly
elf (male or female) or any other imaginary -or real- person
or animal. We save the image to our computer, and then

we select it (using the “"Create” button).
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So, now we have uploaded the image of the elf we have
created, and we have selected a voice. Time to type some

text and then render the video!

L
L
» |2
0

Render

Our custom avatar can speak with good lip-syncing!

® 5 8 Wichmot
@ polymortmelpreviewicoazabe-3¢ : 2 ® f=a ol

< Untitled

> oo1/0m

Polymorf CONTACT US LEGAL

Yomu Labs nc Email

Support

All the videos we create can be found in our dashboard.
From here we can view them (by clicking on each one) or

delete them.

> @ polymorf.me;

Polymorf

Home

Create Al Video in minutes

My Videos

(3 Home

Untitled

Free plan

52s / 1min

Upgrade

To delete a video (image above), we hover with our mouse
on top of its preview. The trash bin appears automatically.
By clicking on it, we can delete it. Please note: deleting a
video does not increase the available time credits! For
example, if you delete a 6-second video, it does not mean
that the time available for new videos increases by 6

seconds. Therefore, be careful before you create anything!
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Lipsync Video

Upload a video

Select one of the

available animated

avatars ,

How are you doing?

In the previous pages, we created an avatar that could
“speak” the text we typed. We can also use a video we
already created (or one of the three available) to lip-sync

the character on screen with our text.

If we render the video, the character will say whatever we
type - up to the time limit we have available, of course. We
will also be able to download the video (like we did before)
or even upload an audio so that our character will lip-sync
to it. However, we can do more than that - we can actually

upload our own video!

Render

0:00/0:19

@ Textio Speech @ Upioad Audio

How are you doing?

o

We must first upload and select our video. Then we select a
voice and we either type some text or we upload some

new audio. We click “"Rendering” to create the video!

® S @ W D Polymort + Q

C @ polymorf.me/preview/2895ccbl-cel1b-470b-8¢71-391c545¢9b4b oo >0 &L =8 @ |

< Untitled
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In chapter 9 “Al Avatars”, we learned how to
create digital representations of ourselves for use
in images and videos. We used Al tools to
generate images based on our photos. We also
used Al tools to generate talking videos of Avatars
with animation, audio and lip syncing. These
Avatars can be used in video files for presentation
purposes, to help capture the attention and

interest of our students.

REPESOME OIPE

What we learned so far. §

'
.
-



Further Activities:

Avatars can be used to great effect in the classroom, by
both teachers and students. These activities suggest some

ways to use avatars:
Activity 1: Avatar creation by students

e Ask students to use an image generator to create their
virtual image. They can create both an imaginary avatar,
using any kind of detail (ie green skin, wings) and

describe real features.

e Use these avatars in school projects, classroom webpage,

presentations etc.
Activity 2: Create a video avatar as a teacher assistant

e Create a video avatar and use it either on its own (video)
to explain specific topics of a lesson or integrate the

video avatar within a presentation.

e Don't forget to limit the duration of your avatar to less
than a minute - most platforms do not support more than
this at a time, while students might get bored by

watching (regularly) video avatars.

e Use avatars in the classroom or online, as part of
homework. The avatar might be used to explain topics

they worked with at school.
Activity 3: Create a story for use with avatars

e Students can create a story with a beginning, a middle
and an end, and use their avatars as the main actors. This
can either be a digital video (video avatars) or a comic
book story. For comic book use, generate multiple avatar
images with different looks, expression of feelings and

poses.

e Remember to test your avatar for consistency - it must
resemble each time the same person. Therefore, you
must provide very precise instructions or make multiple

attempts at recreating your avatar.
Activity 4: Use avatars as sprites in video games

e Avatars can be used in simple video games we can
create with Scratch (or even Python). In the following
chapters we can find more about creating simple video
games. But, if you are already familiar with Scratch 3.0,

you can include your avatar right away!



Chapter 10: Al Music!

“Let there be Light, sound,
drums, quitar, oh,
Let there be rock!”

(AC/DC)
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In this chapter. ..

In chapter 10 “Al Music!”, we will:

e Explore tools that enable the creation of audio clips

using Al
e Learn the basics of the Beatoven Al music generator
e Generate our own music based on specific genre

e Edit our audio clips (duration) and change

instruments

e Use our music audio with a video




Al Music

Ancient Greeks believed music to be one of the
fundamental subjects of studies of an educated person.
Hypatia (350 - 415 CE), one of the most renown
mathematicians of all times, regarded music as one of the
four most important branches of mathematics, along with

arithmetic, geometry and astronomy.

Music, however, is elusive for most of us without a proper
education on the subject. At the same time, it is of great
importance as music can convey emotions, attract our
attention, spice up an otherwise boring or average

presentation.

On the internet we can find lots of music we can purchase
for listening or for adding to our presentations (or our
videos). However, commercial video is restricted by
copyright, unless we are willing to pay royalties (for
example, we can't upload a video on YouTube with
background music from Star Wars unless we paid hefty

royalties. And yes, we can find music on royalty-free

websites. But sometimes, we just need something very very

specific that suits are needs. Al comes to the rescue!

Royalty-free music

On the internet we can find music that is royalty free and under
Public Domain or Creative Commons licence. Usually, websites

that support either type, allow us to download and use music in

our projects, with some limitations (ie in some cases no commercial

use). Some Al Music Generators, especially with free accounts, restrict
commercial use and maintain the copyright of our creations!

129




Al Music Generators

Tools that generate music based on Al have been around
for almost a decade. As it is expected, all of the music
generators have a licensing fee but allow some kind of free
use. Most of these support multiple genres, and even have
their own library of (licensed) music you can mix and match

to your heart’s (and wallets) content!

ULTIMATE CUSTOMIZABILITY

Create your own style models. Upload an audio or MIDI influence. Edit your generated tracks.
Download in any file format. Whatever your workflow is, we support it

oo
A
@
o
]
o
o
o
o
[}
=}
o

One of the oldest such tools is AIVA (image above) that
allows the creation of music by generating content that can
consist of uploaded (or selected from a library) audio files.

It offers a free account with restrictions. Keep in mind that

for the free account, AIVA maintains the copyright of the

produced music!

s Soundful PRICING LICENSE BUSINESS

THE FUTURE OF MUSIC IS HERE WITH SOUNDFUL'S

GENERATO

Leverage the power of Al to generate royalty free background music at the click of a button for your videos, .
streams, podcasts and much more.

STARTFOR FREE S

Another Al music generator is Soundful (image above), a
versatile and easy to use online tool, with a flexible pricing
policy that also includes a free (with restrictions, again)
account. Soundful can combine music clips you either own
and uploaded or you can buy through its own service. It
has a very easy to use interface that allows the almost

instant creation of music.

There are many more Al music generators that offer similar

feathers. For this ebook, we will focus on Beatoven.ai!
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https://www.aiva.ai
https://soundful.com
https://www.beatoven.ai

Beatoven, our friendly Al!

Like most other Al music generators, Beatoven offers a very
flexible monthly (or even minute) scheme, as well as a free

account with restrictions.

-« beatoven.ai

Create royalty-free music that
elevates your story

Beatoven.ai makes it easy for content creators to generate
background music with the help of Al

} !
BIBHATSA

s

Beatoven offers a very friendly to use environment that can
even accept a description via text and produce music
accordingly. It can be compared in simplicity to image
generators. It also allows the creation of music by
combining audio from other clips as well, a feature we will
explore in later pages. The free account offers all the

features, but it does not allow for downloads.

Fortunately, Beatoven offers a access to all its features in
the free version, except downloading music. For that, we
have to pay per minute, but it at least allows the use of all
its tools. To sign-up for the tool, we can use either our

Gmail or create a new account.

- beatoven.ai Prompt for describing

Start Here

My Pojecn our song to Al

i %
Upgrade plan |T start with prompt seta NEW!

A short intro of rock music with guitar, bass and drums, Iron Maiden styld

+. Generate a Prompt

My Projects

Click here to compose
new track

Once we sign into our account, we can start creating
music! There are multiple ways of generating our music,
but we can also use the prompt (image above) to describe
what we want to create. We will start with a humble rock

song, Iron Maiden style and see what will happen:

"Ashort intro of rock music with guitar, bass and drums, Iron Maiden style"




e=0 '. Pricing | Beatoven.ai @ Beatoven .

C @ sync.beatoven.ai/track/112fc1b8

Iron Maiden v

&

Add Video or Podcast

Adjust the size of the
timeline

% New!

Qe——@ + Create Emotion [ & select &Recompose | 4| ’ »
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Triumphant v

o

Volume control

Our 1-minute track has been created. Not only that, but

four versions of the track have been created

We can click on each of the four tracks (top right of the
screen) to listen to the end result. We can click on “"GET
NEW TRACKS"” to regenerate another 4 (we will get a
notice in case we have not listened to all 4 of them). Keep
in mind that, contrary to how other Al tools work, there are
no credits or tokens or “energy” here, so you can

experiment almost indefinitely until you are satisfied.

Download track

Sorin istery Selected track of the
il ALTERNATE TRACKS
four generated
Add a video to > e
synchronise with © | -
audio © | .-
© | nmsmmsngo
NEW TRACKS Edit instruments of
the track
Change genre of the
track

On the same screen, we can select to make changes to the
volume of the song, including the fade-in and fade-out
parts of it, edit the instruments used in each track, as well

as change the genre.

Music genres

There is no single “style” of music. For example, you can immediately tell
the difference between a heavy metal song and an RNB song. At the same
time, there are different variations of each style. The main category of each

kind of music is called “genre”. Sometimes we combine elements from
various genres to create a new kind of music. Some people like it, some don't!
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Recompose track

If we are not satisfied with any of our tracks, we can
regenerate them (see previous page). However, most often
than not, we might prefer to make changes to part of a
track. For that purpose, we can click the “Select &

Recompose” button (image below).

._.'.,_‘._ + Q

= Options
il ALTERNATE TRACKS
I
track ’ on :
©  immmgps -
© it

Recompose part of

% New!
elect & Recompose | 4l P ID
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Triumphant

Drag handles to select part
of the track

Once we click the button “Select & Recompose”, we can
drag the part of the song we want to change. When we are
satisfied with the part of the song we wish to change, we
click on the "Recompose”. We will have the option, not only
to change the specific (selected) part of the song but also
to choose the instruments we wish to change. At least one
instrument will have to be selected (see image top right).

We click "Recompose” to continue.

Recompose

Select at least one

instrument

Click “Recompose” to
continue

Once the procedure is complete (it might require some
time, based on the duration selected), we can listen to the

track again to make sure we are satisfied with the result

(image below).

£ Optiol

il ALTERNATE TRACKS

© i -

[ » I T
# New!
+ Create Emotion & select&Recompose | 4l P D
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Triumphant v 3
Finished composing. Press Play to

hear the track.




Creating “emotions”

What emotion do you want to assign to this section?

Beatoven has been designed to be used even by people - -

with limited to no music studies. The “emotions” option et CEEEEED EEED G-
(image below) is an easy way to make additions to our dhdig
selected track, to better convey just that: an emotion. ©

NI D T 1|t streatfarespeesfiagiejonee ]-||||||]||v|ll)|lll]ll)lllllllllllm-
Depressing Dreamy
-0 |@eoon + Q
..
; 1{tsstsfsntrsaie] b pattansgoe--

Joyful

il ALTERNATE TRACKS

© (el

© et

. ; . ° [T TR
Create “Emotions O (o

The “emotion” we created, appears on the timeline of the

(& mminoion ) (& sty ] 4 B > track. It will be created at the selected point of the tracks’

Not Available

o come : timeline (image below). If we are satisfied, we can click on
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Rock

the “Recompose track” button to finalise the change.

Once we click on the “Create Emotion” button, we will be

presented with a matrix of 16 different “emotions” ranging

from Sad to Triumphant to Fearful. We can click on the Click Recompose track to
preview button (image top right) of each one to preview 2pply the change
how our (selected) track will sound. Once we are satisfied N,
with the result, we can click on the Apply button on the e e 2ald

ot oo 'IIIIIlllllll||IIIIII[II|II|IIII|lllllllI]llll-ill-lIIIl||l|ll-||l|||II|1||||I||IIInllnIIIInu]ulnuul||||'|||||]-|l|u|u|||n|1||||||||||||||||||[|||.|||u|.|....- of GENRE
Rock

bottom of the screen, to use the selected emotion. It will

be applied at the selected point of our track. Added emotion
track




Change Instruments

On the right of the screen, under the tracks, we can find the

names of the instruments used in the generated song. We
can mute some of them, by clicking on the "Edit” button

(image below). Keep in mind, at least one must remain!

3 Options

il ALTERNATE TRACKS

© Al

Edit instruments

4

New!
+ Create Emotion & select &Recompose | 4l P ID BT s

1o Chords, Melody, Bass, Percussion
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e B Tt~ Instruments in use in the

o

selected track

We can click on any instrument to mute or unmute it. We

click “Apply Changes” to finish editing the track.

Mute/Unmute Instruments

Only one instrument

remains

"
+ Create Emotion T Select & Recompose a b »

II-III'III"-IHI--IIIII-lllIIIl|ll]|]III|II|IH 0o o e+ pescsion

Trumphant v

As we can see in the image above, we only left one
instrument in our track! The change, of course, was only
made in the selected track - in this case, the first one in our
list. If we click on another track, its instruments remain in

place (image below).

& New!
eate Emotion © Select & Recompose a b » Like Trock
y

() INSTRUMENTS

--v.-.---n-nn.|||]|||ulw]|||[||||||[i)l][||.||||*||l|1|n|n|||u||||||||||[=||[|||1]{]u[[-nu|||j1x||||1[)|||n|||1||-||"|1|u||]|||]||l||]|||[|‘,]I|H|[i]\|||1[']|||]|-m1||||1’u|||[]|||||-lu||||nx]-|x||v)xhln:w|||1u‘xllllll:rlllul-llnll--u Choeds, Melody, Bass, Percussion

Triumphant v @ Trumph

This track remains

unchanged
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Change Genre

As strange as it might sound, changing the genre of a song

is not something unfamiliar - actually, it happens all the
time. We have many examples, including jazz versions of
heavy metal songs from Metallica, or rock versions of
famous pop songs like “Dancing with tears in my eyes” by
Avantasia. Beatoven allows us to do a simplified genre

change, using its Al capabilities.

._.'.,_‘._ + Q

== Options

il ALTERNATE TRACKS

# New!
+ Create Emotion & select&Recompose | 4l P ID
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Triumphant v @ | Triumphant v

Rock genre

The genre of a song is displayed in the right side of the

main screen (image above). We click on “edit” to change it

to one of the available options. Sorry, no sub-genres here,

therefore the options are rather limited for hardcore fans!

e-s|m + Q
4 omcasmmenan Available genres 2005028 ol

'ou want your track to have?

R T
Ambient

O

inematic

By clicking on a genre, we can listen to its preview. Some
genres (like Rnb here) are disabled based on the mood

and tempo of the selected track. Click “Apply” to proceed.

' ALTERNATE TRACKS

[ o R NI e

The genre has changed
from rock to ambient

a b »

~+-m|.|m|.m]u..-mmmm|.nq||m|.|-|uunumu.uuun e T 1 T e e

Triumphant v

Finished composing. Press Playto ® TEMPO

hear the track.

Once we apply the new genre and Recompose the track,
we are clear to listen to the changes, including instruments

used! The tempo, however, remains the same!




Add a video!

So... we have created an amazing 1-minute song. How
about we add it as the introduction (or background music)
to one of our videos? We just click on the "Add Video or

Podcast” link to select our video.
.-o|.~-

Click to add a video

# New!
+ Create Emotion & select &Recompose | 4l P ID BT s e

1o Chords, Melody, Bass, Percussion
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Rock

Triumphant v © | Triumphant v

® TEMPO

After we locate the video we need to use, it begins
uploading to the Beatoven web platform (remember this is
an online tool!). Please make sure the video you are using
is yours and there are no issues with personal information

(people appearing in the video) or other royalty issues!

While the track is uploaded, you will be able to preview the

video and the audio by clicking on the “play” button.

Beatoven will then proceed to recompose the track.

‘4 Section deleted. Recompose to update

reate Emotion

S L e

Triumphant v

Once the video has been uploaded and has been
recomposed, we will be able to view it and make further
edits to the audio. We can even click on the “Replace

Media” (image above) to choose another video.

Keep in mind that, when using a video file, it takes a lot

longer to compose the track again.

Please wait while we compose your track
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Creative Commons Audio

Before you start using a subscription based service,
including one that uses Al for generating music, it is a good
idea to see what is already available in public domain or

Creative Commons.

FREE ACCESS TO ORIGINAL
MUSIC & CREATORS

Type here your
RO

for YouTube, Facebook,
and other media projects

search query

The Free Music Archive is an organisation that specialises
in storing and distributing royalty-free music for your
projects. This means that you can re-use the music you
download from this platform in all your projects (some
restrictions apply for some content) without having to
worry about copyright issues, since the creators have

already given you this right.

A simple search can bring thousands of results. You can
preview each song online and choose to download it. A lot
of information is given for each song, including genre,

album, artist and duration.

@ freemusicarchive.org/sea Z G &, = 8 l

FMA Discover v Create v About v

Search results: 23393 tracks found!
Filters
u Instrumental License v Genre v  Duration v
Most Interesting v
Track Album Genres Duration

tututu lalala

. en concert a | épicentre Noise-Rock , Experimental Pop , Improv 05:54
by Rock Monsieur

Saucisse CHAPITRE 1

X en concert 3 | épicentre Noise-Rock , Experimental Pop , Improv 04:54
by Rock Monsieur

radiateur et frigo ( livre de la patate)

en concert & | épicentre Noise-Rock , Experimental Pop , Impro: 09:39
by Rock Monsieur P ! per P prov

IS Saucisse CHAPITRE 2
» weort A | énicontre Noiea-Rock Fynedmantal Pon  Imnrov na-na

Music downloaded from sites such as this can be used with

the Al generated tracks, to enhance your projects!

Royalty-free Vs free

Royalty-free does not necessarily mean that it's “free”. It means that, for a
(usually small) fee, you can use a digital work in your projects. Some
Creative Commons projects require fees for commercial use, and they
usually come with some restrictions. Please read carefully the licence before

you use Creative Commons files.




What we learned so far. ..

In chapter 10 “Al Music!”, we learned how to use
Al tools to generate music. We used Beatoven.ai, a
very friendly online tool that allows the creation of
short music clips of various genres. The music is
generated through text descriptions, with
Beatoven using its available instruments to create
4 tracks each time. As most Al tools, Beatoven is
not free, and it has a monthly subscription cost
and/or the option to purchase “minutes” for
downloads. After we create our tracks, based on a
specific genre, we have the option to change
(mute) instruments used or to change the entire
genre of a (selected) track. We can also use our

tracks with videos we import to Beatoven.




Further Activities:

Teachers often have to find suitable music for school
projects, performances, presentations, and more. In many
cases, teachers tend to use readily-available music from
other sources (ie known commercial songs). These might
sound good in the short run, but when used in school
projects that might circulate on the internet, copyright
issues ensue. Let's take a look at what we can (further) do

with music generators:
Activity 1: Ask students to generate music for a project

e Assign a project to your students. They can work in small
groups. Give them access to a music generator like
Beatoven. The project might be a presentation (in which
they can import their sound or play it directly from
Beatoven), or a video (in which they will have to import

the music).

¢ Students will have to be creative, not only in the
description they give for generating music but they must
be able to explain why they picked the specific genre.
This might be a good starting point to teach genres in
Music (see Activity 2).

Activity 2: Make a project on music genres

e Assign students to groups and give each group a specific
genre supported by the Al tool of preference (either

Beatoven or any other).

e Students should be able to use multiple sources of
information (including ChatGPT) to learn more about the

genre they selected.

o Create at least 1 track based on their assigned music

genre.
Activity 3: Compare Al Music Generators

e Create a short matrix with features (ie “Text to music
generation”, “Video clip editing”, “Cost per minute/song”,

“Instrument selection”, “genre support”, etc).

e Ask students to use and compare at least 3 different Al

music generators apart from Beatoven.

e Ask them to use at least one of the tools to generate a

short track (1 minute average).

e Students should be able to select on one of the tools as
their choice of Al music generator, and to explain the

reason(s) of their decision.

140



Part C: Let's Code!



What's to learn .

In Part C, we will focus on Machine Learning and Al

programming, with emphasis on younger students. We

will train our Al to recognise images. Then, we will use

ready-made material to focus more on Al & Machine
Learning, and we will create an innovative lesson plan and

activities using Al.

We will also use online tools with Al-enabled features to
“teach” our Al to recognise shapes and colors. We will

also create a simple game using Al extensions for Scratch.




Chapter 11: Machine Learning

"I'll teach you to laugh and to cry
Theyre really the same you'll see
ALL the why's Un your Life
Are unhder my control”

(Queensryche)

10001111



In this chapter. ..

In chapter 11 “Machine Learning”, we will train our
computer to recognise images, sounds and poses,

using “Teachable Machine”. We will:

e Learn how to create a machine learning model

e Use data to teach the computer to recognise images
¢ Use data to teach the computer to recognise sounds

e Use data to teach the computer to recognise poses




Teach the machine

In this chapter, we will use an incredible online tool
developed by Google, “Teachable Machine”, to do just
that: teach our computer! But, how does this occur? How
do machines learn? There are two aspects in this question:
the first is the technological one, how the “engine” really
works. The other aspect -which is within the scope of this
ebook- is how this learning occurs. And the answer to this
is quite simple: similarly to how people learn! For example:
let's imagine you want to teach someone who hasn't seen a
computer for the first time, to recognise tablets from
laptops. What do you do? You show them many laptops
and many different tablets (probably with different colors,
add-ons, cases, even shapes) until they recognise a laptop

from a tablet.

In the above example, we used images (or actual items) to
teach someone how to recognise two distinctive objects.
What our friend has learned through the use of this
information, is called a learning model. Similarly, we can

create other learning models, for example to help

someone learn the difference between a car and a

motorbike, an aircraft and a rocket (and the list goes on...).

The science of machine learning

Feeding data to a computer is the easy part, and one that is within the
scope of this book. How this data is handled, this is the tricky part

and this is where scientists have been investing countless hours for
the past few decades to reach the point we are today - to use simple Al

tools that would have been unimaginable just a decade ago.

145




W Teachabie My

Teachable Machine —

= Teachable Machine pbowt  FAQ
One of the best places to start and to understand through How do luse it?

examples how to train a machine, is this. It is an amazingly et 150 T oo

simple and intuitive tool that allows the easy and fast s D 43 @ A X i

creation of learning models. 1 Gother 2 Tran 3 Export

It is completely free and has been developed by Google.

https://teachablemachine.withgoogle.com

© O ® W Teachabie Machine + Q

withgooge com o posz=s ef

o This is probably one of the most well-designed websites

) and tools available. The home (first) page is self-
Teachable Machine

Train a computer to recognize your
own images, sounds, & poses.

explanatory - the visitor is quickly shown all the information

that is required to understand how machine learning

A fast, easy way to create machine learning models for
your sites, apps, and more - no expertise or coding
required.

fo P55 Coral ® nede B OO

models work, how to train the computer, and how to test or

export your model. You can also find simple tutorials as

well as examples made with Teachable Machine!

What is Teachable Machine?

@ o withgoogle.com |
m = Teachable Machine About  FAQ Get Started
»

Made with Teachable Machine

On the first page we can see animations featuring what we

can achieve in mere seconds with Teachable Machine. It

even includes a short video (which we suggest you watch) Tiny Sorter Project Euphonia Teachable Snake

on how Teachable Machine works..
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https://teachablemachine.withgoogle.com

Getting started...

To start a new project, we click on the “Get started” button

on the top right of the home page (see previous page).

= Teachable Machine

Menu
2w Project
£ Open an existing project from Drive. [ Open an existing project from a file.
s esdll SEESE
ae
Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam
microphone.

We are immediately shown three types of projects (Image,
Audio, Pose) and the options to Open an existing one from
our (Google) Drive or from a file. Through the menu (top

left), we can create a new project, open one from our Drive
or from a file, and watch videos on how to gather samples,

train our model and then export it.

It is a good idea to watch these three videos at least once,

regardless of the examples we show in this ebook.

> @ tea € e.withgoogle.com/tra E® PO & = 8 ‘;’l

= Teachable Machine

New Proj

43 Open an existing proje

nnnnnnn

% T aathaai

Napakohovdnon oe 68 Youlube

Image Projec : ) () (A WA RA @i ject

Teach based on images, from Teach based on one-second-long Teach based on images, from

files or your webcam. sounds, from files or your files or your webcam.
microphone.

As we will see in the next pages, all our models can be
exported and used on websites and on devices such as
BBC Micro:bit and Arduino. However, we will focus more
on testing our models on our own computer or mobile
device. There are many tutorials that show how to use
Arduino and Micro:bit with Teachable Machine to create

incredible Al-powered solutions.

Extending the application of Teachable Machines

A very easy and interesting project is to train a model to recognise your own
face or even voice and follow you around. All you really need is an
inexpensive Micro:bit and some other easy to find components. For a more
detailed tutorial, check the page http:/tinyurl.com/buildairobot
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http://tinyurl.com/buildairobot

Click here to edit

Starting an Image Project = —_—

= Teac

For our first project we will create a model based on Clos 1
Train our Model

Add Image Samples:

images. We will create a standard model for use on our

(] &

computer or website. s Proview

Class 2

Add Image Samples

(] L
> o withgoogle.com/tra

= Teachable Machine

Create a new class

New Image Project X

| The main interface allows us to insert images using a
S

| Standard image model Embedded image model

Best for most uzes Best for microcontroliers webcam (especially when we want the Al to recognise

! PO oo e il I faces or our face) or by uploading files. Each class must
| sewnana— Click here for . o . ) )
" hardware support consist of similar objects (ie Class 1 might be faces, or
L e coffee mugs, or shoes or whatever you want!).

Image Project ~ microphone.

The latest version of Teachable Machine allows the creation
of as many classes as we want. The more the classes, the
: : more complex our model becomes but it can recognise
It is possible -and supported- to create a model for loT P 9
: more objects!
devices. As such, we could create, for example, a robot that J
recognises objects based on the image we provide, or an For our example, we will need our model to recognise

: : : | - -
unlocking door mechanism that recognises our face! smiling or sad faces, therefore we will use our webcam and

However, in this ebook we will focus solely on the standard upload images to feed as much data as we can to our

image model and not the embedded for devices. modell



Populating Classes

Before we start uploading images, it is a good idea to
define the number of classes we need for our project, and

then name this.

Je)

> @ tea e withgoogle.com. ) 2 ® v L= 8 s;l

= Teachable Machine " . "
Smiling faces
Smiling faces
class
Add Image Samples
' D' ‘L . Training Preview T Export Mode
Sad faces
Add Image Samples: .
Click here to

(m ] A

upload images

For this example, we will rely on two classes, one named
"Smiling faces” and the other “Sad faces”. Once we are
satisfied with the creation of our classes, we can start
"feeding” them with images. Since we are focusing on
facial expressions, we will use both uploaded images and

images captured through our web camera.

The more (images) the merrier...

Obviously, the more images we “feed” our class, the better the recognition!
But, we must set a proper limit: what is the maximum or minimum? For
Teachable Machine, it is a good idea to have at least 15 images for every

v Classbutyou can always

> @ tea withgoogle.com/tra CHC: L=8 o
= Teachable Machine

Smiling faces

X  AddImage Samples:

e b oo Training
DFL R Preview

To upload images, we click on the “Upload” button (image
left). We can drag and drop images from our computer or
import from our Google Drive (remember, this is a Google

product!). All images will be cropped to square shape.

> @ tea withgoogle.com/tra ® p L=8 9

= Teachable Machine
Smiling faces
X Close Class
n
(] 5
hoose images from your files \ Traini
drag & drop here ﬁ '. g ;.1 raining Preview T Export Model
g
. = Train Model

o ) You must train a model on the left

Import images from Y ©

Google Drive . -

Click on the “X" button (above) to close the class.
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T Before we capture an image, we can select to crop it or flip

> @ toa nine withgoogle.com/tra B®D>O L= 8 | . . . . .
bt e it. Once we are satisfied, we click on the “x” button in the
Smilng aces blue webcam capture frame (image bottom left).
Train Model ®=0 W .
You must train & model on the left > e e >0 L=8 9
Sad faces before you can preview It here
R = TeecheBe ™ Delete image
‘.'.‘-Ew ‘1'1 Smiling faces Class Optlons
+ YN =) Disable Class
Add ""9"' :“ ‘L‘] ‘}gh Remove All Samples ‘ Training Preview T Export Model
N I
Our first class has been populated with images (14 =
samples) of smiling people (and a smiley image!). We will
add another image (or more) using our webcam. "
® 0 @ ™ image Model - Teach + Q . . .
Y c0>0s=@ ol To remove a single image, we hover with the mouse above
= Teachable Machine . . . .
it. A trash can icon appears. We click on it to delete the
Smiling faces
. [P— image. By clicking on the class menu (see image above) we
&N AR . .
%‘9;“] reinne Proview 7 on s can select to delete an entire class, to remove all samples
kj i or selected, to save the samples to Drive (useful for
Ol recurring models) or disable class.

When we disable a class, it remains in our model, including

all its images. However, it will not be used when training

We can very easily grab multiple images using the webcam the model. This feature is extremely useful if we want to test

and by clicking (once) on "Hold to Record”. These will be training with various classes or create different models with

added to our selected class. a mixture of classes.
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For this example, we will use images from our Google

Drive. Teachable Machines will request permissions to use

= Teachable Machine

— our Google Drive. We can either grant it full or just read-

3 @ N - only permissions.
CRER [SY 200 L yPp

Sad faces

X  AddImage Samples: S @ e.withgoogle.com/tra 'y |

Trainin
=] 9 Preview
I s from yo
d

Select a file

Google Drive Upload

(N BN BN BN BN B

We continue with populating the second class that we
named “Sad faces”. We can use images from our computer o

or from the webcam. Alternatively, if we have a library of

images on our Google Drive (useful, if we regularly present
how to train models) we can choose to select those

instead. We will use the content of the folder “Sad faces”. We can

, hold down shift and click all images to select them. Then
Include the audience

we click the “Select” button to insert all images to our class.

If you regularly -or even sometimes- present to an audience or train
others, try to engage them during your training session or presentations. In By uploading the image files, we will have two classes with
the above case, you can ask members of the audience/trainees to walk to . . : :

at least 15 images in each! Next, we will train our model!

your computer and webcam so you can capture their facial expressions
(please do not distribute/show their images without their consent).
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Training our model!

Our classes have their images. Next, we train our model!

® 58 Mg

= Teachable Machine

Click here to train

Smiling faces

, the model
o - VAR Lm S
Training wiow B
Sad faces o P
RN (& [ [N ¢ 5]
Click here for

advanced options

We can just click on “Train model” (image above) to star
the training. The time required is based on the complexity
of the classes and the parameters we set (more on that
later.

® 00 Wingew

= Teachable Machine
Don't switch tabs!

Smiling faces
16 Image Samples
== S -3
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Sad faces
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® 0@ Winagen

Choose webcam
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Preview
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16 Image Samples
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o e . g |5
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N Training
Sad faces
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~ _un Q E )
posd ) o .
3 Add

We have two ways to check our model: we can use the
webcam and test if it can recognise a smiling from a sad

face OR we can use a file (image below).

® 00 Mingen .
m ol
= Teachable Machine
Preview
Smiling faces ® o
16 Image Samples
o = Boo s
o - — . - , Training
o
Sad faces timages
vogle Dt
14 Image Samples
= a -~
B 517 I o
Percentage of
S

e recognition -

To use an image file for testing, we can either drag and
drop it on the blue box shown in the image above, or
select it from Google Drive. On the "Output” we will see to

what class it belongs, based on a percentage.
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L Y

Adding a class e -

= Teachable Machine

Smiling faces

In some cases, having just two classes makes little to no - -

. . *D 'L‘Eg§<:> ”iﬁiiﬁila"; nput @@ ON
sense, not to mention that results are ambiguous. For
example, we never have either a sad OR a happy face AEREE M
(actually we have many expressions, including angry,

1 ! » Samples e ‘
surprised etc. but let’s focus on Normal, Sad, Happy.. . mAACRES e

® 58 Wingeu

= Teachable Machine

Smiling faces

With all three classes ready, we click “Train Model” to do

= 2\ARse@arl : , just that! Notice that it takes a bit more time for training,

Sad faces

since we have increased the number of classes (and

14 Ima,

- - [T HEs Click here to add number of images). We can test our model again:

another class

nnnnn

= Teachable Machine

Once we upload our images, we can start the training of

Smiling faces Input @) ON

our model again - this time with all three of them! ° - MOS DGR

Sad faces

Increasing the complexity

o NAEETEE -
We could create a model that recognises all our emotions that are shown with our
facial expressions, by adding more classes (anger, surprise, frustration, disgust —
etc). By adding more classes (and images in the classes) we increase the c - QY PEe
complexity of the model and -subsequently- the time required to train it. s 'mag‘f redc‘;g”ifed o
aS Sad lrace

However, the results will be much better (theoretically), since all emotions

——1 will be recognised and seen as such.
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Advanced Training

If we want to ensure a more advanced training that (might)
ensure better results, we can click on the “Advanced”

option and change the parameters available.

® = ® W inage Mace - Tas + Q

= Teachable Machine

Smiling faces

T Export Model
16 Image Samples
53 ] .3 .
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Sad faces Advance A
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a .
o . [ g |
et = | N 4 1 atchsize: 16 [§
| R -
Loarniny

Output
mmmmmm Samples. ,

= - AAACREL =

Epochs refers to the number of times all our samples are
fed into the training model. As we increase the number of
epochs, the accuracy of the model is expected to increase.
However, it is recommended to first check your model with
the standard training parameters and then make changes

accordingly.

Batch size refers to the number of items (images here)
used every time. For example, if the numberissetto 16
and we have 48 images, they will be split into 3 different
batches. When all 3 are complete, an epoch will be

completed.

The Learning Rate measures how fast the model learns
from the training data. Usually we do not change this, as it
greatly increases the training time without -at least for
simple classes with small numbers of items- offering

significant gains.

Under the hood displays in graph form how our model

works.
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Exporting a model

We can always use the preview screen of our model to
show how machine learning works using classes. However,
in most cases, we will need to export our model and use on

a website or with an loT device.

@ 5 ® % mage Mooel - Texchat: | ¢ . Q
e Click here to -
C O @ teachablemachine withgooghe.com/trainfmage/1cBVKIADD 1y F 280U LGBXGGNTIX s=8 eof
= Teachable Machine eXport yOUF mOdeI
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v

Normal faces Output
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- - BAACREE =
Webcam  Ugksad

e (D
taces
B Add a class

After we are happy with the results using Preview, we can
click the “"Export Model”. The easiest way to use your model
is by uploading it (image top right). It will be immediately
hosted as a link by Teachable Machine, and a URL will be
created instantly. This is the easiest way to use your model
publicly. Alternatively, you can download the model and

use it in your own website.

Export your model to use it in projects.

Tensorflowjs D  Tensorflow (D  Tensorflow Lite

EXport your mocet

@ vploaaisnareavie sk () Downioad @ Update my cloud model

Your sharabie link:

https://tenschablesachine . withgoogle. com/sodels/z401MNd1 |/

For the above example, a sharable links has been created:

https:/teachablemachine.withgoogle.com/models/z49iWNdlj/

We can preview the above link in a web browser:

© S @ Maimage Madel - Teachabi | W Teachatie Machine

Q

reschablemachine wi hgoogle.comimodets 29 WNGI(S ee>PoOsL=8 of

Teachable Machine

What is this?

This link hosts. Teachable
MAChing. 3 tOO! tRAt Makes It easier 10r ANYONe - LAACHATS, Students,
artists, makers of all kinds - to train machine learning models.

Preview this model live

How does it work?

Input @I ON  Webcam Vv
sounds, gat Their
Aata they ve been trained on. el ]

Want to use this model in your project?
See this link wuse
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Audio & Pose Projects

Similarly, we can create an Audio or a Pose Project. From

the menu (top left of the window) we select "New project”.

Alternatively, we can click on the project boxes (image

below).

= Teachable Machine

New Project

) Open an existing project from Drive. £ Open an existing project from a file.
T e 1
-
aeM
Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from
files or your webcam. sounds, from files or your files or your webcam
microphone.

Similar to how we worked with an image project, we will
create classes made of items. For example, for an audio
project, we will need to record or upload at least a set of 8

audio samples for each class.

If, for example, we want to create a model that
distinguishes between laughter, and cry, we need at least
three classes, one of which is Background noise. Then we

can upload samples into each one (image top right).

000 | Mmpm » ™

= Teachable Machine

Background Noise

T

Laughter

To add audio files to our classes, we can either use our
microphone to record short 20 second audio files (at least
20 files for Background Noise) or upload from our
computer or Google Drive. As soon as we have uploaded

the necessary files, we can start training our model.

We will follow a similar approach for a Pose Project.

Background noise

On Audio projects, this is a compulsory class. It cannot be deleted or
disabled, and it requires at least 20 audio samples. We can use our

microphone to record the samples, or upload audio files. This is a necessity,
in order to differentiate the actual audio from the classes we create, from any
and all background noises from the surroundings.
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What we learned so far. .

In chapter 11 “Machine Learning”, we used
“Teachable Machine”, an online tool, to help train

models using images (and audio and poses).

The use of Teachable Machine enabled us to
understand what machine learning is and how to
teach a computer to recognise images, sounds or

even body poses.

The models we traincan also be used to control
robots or to create games using tools such as

Scratch (as we will see in a later chapter).
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Further Activities:

Machine Learning can enable teachers to create projects
for students, with which they (the learners) can understand

or perform even complex activities.
Activity 1: Train a model to recognise facial expressions

o Ask students to identify all possible emotions expressed

through facial expressions.

e Train a model using multiple classes to identify at least 5

different emotions conveyed by facial expressions.

e Ask students to perform these facial expressions, but also
to use (a) photos from the web, (b) drawings of their own,

(c) images generated using Al.

e Test the model to ensure its accuracy. If needed, retrain

the model and add more images to each class.
Activity 2: Teach sign language!

e Teach the basics of sign language by creating multiple
classes. For this interesting activity, you might be
required to ask the help of a professional, or refer to one

of the tutorials on YouTube or the web.

e Test the model with photos and hand gestures and make

Improvements.

o If possible, present the trained models (in person, or via
web conference) to professionals or even other students
with hearing disability. Gather their feedback and make

improvements.
Activity 3: Create a sorting model for recycling

e More often than not, people get confused on what kind
of trash goes where - create and train a model that
provides such feedback (ie in which bin to place the

empty soda can).

e |f possible, place a laptop near the recycling bins of your

school (if you do regular recycling).

e Ask students to test their items before they place them

in the recycling bin.
e Make changes and improvements.

e Keep in mind that usually schools sell the same type of
bottled water or other items, therefore it is much easier
to train such a model in a school than for the general

public.



Chapter 12: Save the Oceans!

“Waker and air, the two essential
fluids on which all Life depends,
Have become global garbage cans”

(Jacques-Yves Cousteau)
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In this chapter. ..

Ill

In chapter 12 “Save the oceans!”, we learn more about
training an Al using “massive” amounts of data. We take a

look at an interactive activity created for learning coding

(https://code.org) and how we can train an Al to recognise
trash from sea animals. We also use online Machine
Learning tools to train our computer to recognise basic

shapes. We will:

¢ Learn more about Machine Learning through an

interactive activity

e Use Machine Learning to train our computer to S g il "y ) _

recognise shapes e B

4 ".f "'v-l
o
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https://code.org

Let’s clean the ocean!

Our oceans are full of waste we throw every year in the sea.

As a matter of fact, in the Pacific there are millions of tons
of floating plastic. This gathering of waste is so huge, it has
been named “The Treat Pacific Garbage Patch”, and it is
wreaking havoc to marine life. Furthermore, this is just a

percentage of the huge amount of trash under the sea.

As a good introductory to students on Machine Learning,
we can use the outstanding material created for Code.org.

The code.org website (https://code.org) has an incredible

section with amazing content on Al, including videos,

lesson plans and interactive activities.

Through well-structured lesson plans and activities,
including offline and online ones, we get to experience
how machines learn and how they improve their learning
through crunching of large pieces of data. During every
step of the interactive activity, we get more information on

the problem of plastic waste in the seas.

It is not within the scope of this ebook to present all the
material of code.org on Al. However, we will focus -as a

good example- on the “Al for Oceans” activity.

Shoes out of plastic

In an effort to help clean the plastic out of the oceans and beaches,
many companies have announced and already started, ambitious
programs that gather this material and use it to create new products.

One of the products created using ocean plastic are running shoes from
a high profile international company.
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Code.org & Al Content

The code.org portal is one of the most amazing places on

the internet to learn about coding - and much more!

It is a multilingual portal with fun coding activities that
include lesson plans, worksheets, videos and even
resources for teachers to keep track on the progress of

their students.

—

AR r—
o Learn compi cience.ﬁ

- =]
E ==.Change the world.

N

(») Watch the video

ortunity to learn computer science

278M 2M 50

ery student in every school should ha
r

Introducing incredible updates to our curriculum

Updates to CSC, CSP, CSD, and more — plus a new Curriculum Catalog and
redesigned Teach page to help you find it all!

_— e e el s

Recognising the importance of Al in all aspects of our lives,

the code.org team have create a special section.

Through the code.org/ai page, we can find a plethora of

material focusing on what Al and Machine Learning is.
From simple explanatory videos, to complete lesson plans,
worksheets and online activities, this is the place to go if
you are an educator needing to make a start on the subject

with your students!

Artificial intelligence isn't magic...

It's just code!

Demystify artificial intelligence (Al) by learning how it's
changing the ways we live, work, and learn.

Why learn about Al?

WHY T IR A
| V3 ‘ erstand the workd around them in a deeper way

N -
MATTERS Pl /".\ @ Creativity and innovation
N g 4 nsprre students 1o think creatively ar

with

Deb Raji

Q Problem solving and critical thinking

Not all the material for Al has been translated to every
language. However, with proper teacher assistance, it is
extremely easy to work with the activities - and gain a
proper understanding on how Al changes the world

around is in amazing ways!
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Getting started...

The first thing we need to do is decide our course of
action: are we (as educators) going to use the material to
teach Machine Learning as the primary learning goal OR
are we going to use the activity as part of an Environmental

Education lesson? Or, maybe, we can do both!

For starters, we can use the amazing material already

available: https://studio.code.org/oceans/lessons/1

£ .c0d9.0ra/s/o ns| . £ =g |
c|o]
botel Learn  Teach  Projects  Stats  HelpUs  Incubator  About °

Lesson 1: Al for Oceans

45 minutes

Overview Objectives

Preparation
Purpose

15 10 machine learning, a type of One Week Before Your Hour of Code

Agenda

One Day Before Your Hour of Code

<<<<<<<<<<

As you can see, there is everything here to get started in a

complete setting that even includes warm up activities. Of

course, we can use this lesson plan as a blueprint and
modify it to better serve our students (age, interests,
abilities). This page is full of interesting resources and
videos we can use, and, based on my experience, there is
much more material here than we need, almost eliminating

any need to seek for additional content.

The interactive activity is part of the lesson plan: to teach
our Al to recognise garbage from sea animals, and get rid
of only those that do not belong anywhere but the recycle

bin (or the trash bin, for that matter!).

e TR

Is this a fish?

I al
4
)

arbage 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
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The first thing we need to do is decide our course of
action: are we (as educators) going to use the material to
teach Machine Learning as the primary learning goal OR
are we going to use the activity as part of an Environmental

Education lesson? Or, maybe, we can do both!

For starters, we can use the amazing material already

available: https://studio.code.org/oceans/lessons/1
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Lesson 1: Al for Oceans

45 minutes

Overview Objectives

Preparation
Purpose

One Week Before Your Hour of Code

Agenda

One Day Before Your Hour of Code

,,,,,,,,,,,

As you can see, there is everything here to get started in a
complete setting that even includes warm up activities. Of
course, we can use this lesson plan as a blueprint and

modify it to better serve our students (age, interests,

abilities). This page is full of interesting resources and
videos we can use, and, based on my experience, there is
much more material here than we need, almost eliminating

any need to seek for additional content.

The interactive activity is part of the lesson plan: to teach
our Al to recognise garbage from sea animals, and get rid
of only those that do not belong anywhere but the recycle

bin (or the trash bin, for that matter!).

e TR

Is this a fish?

I al
4
)

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 CE—
to continue. Continue
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Generating a lesson plan...

How about we start using some of the things we learned
earlier? Of course we can use the outstanding material of
the code.org website. But how about we generate our
own? Let's go to ChatGPT and create a lesson plan to teach

about plastic thrown in the oceans!

“Create a lesson plan to teach primary school students about plastic
garbage in the oceans and integrate an Al activity that teaches students
how to use machine learning to clean plastic but not sea animals and

plants!”

-

@ New chat r ChatGPT 3.5

(©) chatGPT
Lesson Plan: Understanding and Addressing Plastic Pollution in Oceans with Al

Ocean Plastic Lesson Plan
Grade Level: Primary School (3rd to 5th grade)

Objective:

Understand the impact of plastic pollution on oceans and marine life.
Raise awareness about the importance of preserving marine ecosystems.
Introduce the concept of machine learning and its application in addressing

environmental issues.
Materials:

Whiteboard and markers

Pictures and videos of marine life and plastic pollution
Poster boards, art supplies

Computers or tablets with internet access

Scratch or similar visual programming tool
Lesson Outline:
Introduction (15 minutes):

v

Upgrade plan Begin with a brief discussion about oceans and their significance.

+

IN" Alexandros Kofteros

So, now we have our lesson plan in which we can integrate
our interactive activity from code.org! How about we also

create an introductory presentation on the Great Garbage

Patch? We shall use Tome.app: https://tome.app

“Create a presentation with 5 slides to introduce primary school

students to the problems caused by the Great Pacific Garbage Patch!”

.*.lz;' e | Polished & Pr O The Great Pacific Ga +

> @ tome.app . X Kak - D 3 y = ) l

Taking Action: Reduce, Reuse,

Recycle
<
Why Taking Action is Important
~E .
£
o Ep

In mere seconds we can have a professionally looking
presentation to use as an introduction to our lesson! Of

course we can edit it to our heart's content!
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Creating written text...

Creating images is a great way to encourage discussion
within the classroom - what does the image show? How is it
related to our subject? What do you think the animals in
the pictures are experiencing/feeling? What would they
(the animals) say to us if they could talk - at least in a
language we understand? By creating images with Bing,
with the proper description, we can use them to encourage

students to discuss their relation to our context.

BE MicrosoftBing Q !"::g::_"““" [ rneview

Aexandros @) 45 Mobile []

Great Pacific Garbage Patch, various styles [+ BT & Croate Surprise Me

Explore ideas  Creations @ Help

Additionally, we can ask our students to produce written

text, to show their ideas of how to clean the oceans.

This text can be produced as part of collaborative work,
discussed in the classroom and then used with an image
generator to create the picture. We can ask our students to
refine their text until the final image is closer to what they

want to present. An example could be:

“Tiny robots that roam across the surface of the sea, collecting garbage

for recycling”

B8 Microsoft Bing {:‘:9' C""“" PROVIEW

Tiny robots that roam across the surface of
the sea, collecting garbage for recycling

G Designer | 1024 x 1024 jpg | Crealed now

@ Share @ Save {1 Download 4 Customize

23 Content credentials
Generated with Al - 27 Aexepfplou 2023 onig 6:30 .




Each small paragraph (we can set the limit) can generate a

Photo stories using images

single image. They can then cut and paste (we can even

How about we create a photo story then? We can ask our use glue and markers!) the text and the images, to create a
students to work in groups. Each group can create text with nice poster showing a photo story of how each team can
descriptions for a short photo story on how a small (or a solve the garbage problem!

team of small) robot(s) can clean the oceans from garbage!
Of course, the main idea here is to encourage our students

to (a) produce written text, (b) suggest ideas on how to
clean the oceans, (c) generate images in accordance to
their story and (d) present their ideas, as a poster, to the

rest of the classroom.

We should always keep in mind that a problem to be
solved, we must first identify its source- and the source is
people disposing their trash in the oceans, or in places
where they make it to the oceans (like rivers). We could
extend our lesson(s) to include ways of making sure that
the problem stops at its source. It is a good idea to use
multiple sources of information so that students can

research these sources and suggest solutions.

Creativity to the max!

Whenever the use of digital tools arises, (some] people tend to think that
one approach might lead to the total disposal of all the others. Using an

image generator can have a positive impact on how students write text
descriptions to create their images.. This does not mean that we discourage A
Students can create the text for generating images. students from creating their own original artwork!
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In chapter 12 “Save the oceans!”, we used an
activity from code.org to learn more about
machine learning, and how to use it to solve real
problems. A scenario, along with detailed lesson
plans and worksheets, has been created online,
along with an interactive activity that introduces
students to what machine learning is, and how it
can be used to clean oceans from plastic
pollution. We then proceeded to extend the
activity, by using tools we learned in previous
chapters of this ebook, to create more content,

including a photo story by students.
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Further Activities:

Oceans cover 71% of the surface of our planet, the only
known celestial body in the galaxy to sustain life (at least

for now). Time to learn more about water on our planet!
Activity 1: Ecosystems of the oceans

e Ask students to work in groups and assign one ocean to

each group of students.

e Students can use multiple sources of information,

including ChatGPT, for their project.

e Give specific instructions to students, to help them focus
on their project: what is the name of their ocean? What is
the extend of it? What ecosystems does it include? Ask
them to present at least one of the ecosystems. What is
the main threat to that ocean. What can we do about it?
When was it first explored? Think of more questions but
also ask students to come up with their own (this can be a

part of a whole-class discussion).

e Students can use presentation tools for their project or

create a poster.

e Ask them to use image generators to create their images.

Activity 2: Water on other planets

e Ask students to explore the possibility, based on
scientific evidence and theories, of water on other

planets or moons in our solar system (ie Venus, Mars).

e Students can search for information on the web and/or
ChatGPT.

e They can use image generators to create pictures of how

water might looked like in the past on Venus or Mars.
Activity 3: Saving the seas

e As a school project, find more about sea pollution, its
consequences to sea life -and in extend, human life- and

what world governments are doing about it.

e Students can select specific seas (ie Mediterranean) to

focus on more specific ecosystems.
e Find which ones (seas) face immediate threat(s).

e Suggest ways to solve the problems by (a) stopping/

changing human activity and (b) cleaning the seas.

e |dentify more resources on the web to support your

project.



Chapter 13: Machine Learning for Kids

“"Children, Computers .
Powerful Ideas!”

(s. ‘F&per&)
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In this chapter. ..

In chapter 13 “Machine Learning for Kids”, |
we will use a versatile and simple tool to
create and train classes in projects that
incorporate images, audio and poses. We

will:
e Learn how to create accounts for our school

e Create projects that include images, text or

audio

e Create models for use with Scratch 3.0 to

create interactive games and activities




It's for kids. ..

So far we have worked with activities that teach us how to
create classes with data and train them to create a model.
We then tested it within the environment of Teachable
Machine and as a separate weblink. We also worked with
an inspiring activity that teaches both what Machine
Learning is (and how we train Al) and also how to clean our

oceans from plastic waste.

However, all the previous activities were more geared
towards going from point A to point B. For example, even
with Teachable Machine -though it can be used in much
more creative projects and processes- we barely scratched
the surface of what we can achieve. And, it does require
more skilled teachers and trainers with experience in

serious programming to make the most of it.

In this chapter, we will use an amazing tool named Machine
Learning for Kids. Through this, we will create projects in
which we will add data from our computer or web camera
and we will then use them to train new models that can be

shared with other people. These models will be

incorporated in a custom version of Scratch 3.0 that allows
the fast development of applications and video games - we
can even dissect a Pacman video game to see how it was

created with the help of All

And the most amazing thing about Machine Learning for
kids? It's completely free! In the next pages of this chapter,
we will learn how to create an account and start producing

models for use with Scratch! Enjoy!
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Machine Learning for Kids S—

<
Machine Learning is not necessary an incomprehensible Get started with machine leaming
subject. In fact, Machine Learning for Kids (https://
First time here?
machinelearningforkids.co.uk) is trying to do just that- =)
Why register?
Slmpl'fy What |t |S and hOW |t WOrkS! Already registered? “
Eorgot your details?
=0 Machine Learning for + Q
> @ machinelearningforkids.co.uk/#!/we Z®0e>»04 =28 '5w| Tfy without regISterlng Try it now
Collect examples of things you
Teac h a 1 want to be able to recognise n
p 2 Use the examples to train a
p I ay a ga me computer to be able to
recognise them

The website is very simple and offers great tutorials and

K, Bl e hriorit g other resources, such as Worksheets (Menu links).

recognise them

C @ machinelearningforkids.co.uk/#!/about o >0s=28 ol

Machine Learning for Kids

In 6 seconds... In 20 minutes...
At first glance, the website is unassuming - a simple s @ I
. . . Learning
introductory web page with 3 simple steps that enable the s - Kids

computer, through Scratch activities, to recognise items.

nuouxo)\oéﬁnarl oe (08 Youlsbe
¥ MachineleamingForKids.co.vk B o

The first time we visit the site, we have the option of
What? Why? Tech

This free tool introduces machine Machine learnina is all around us. We all The tool is entirely web-based and

registering for Machine Learning for Kids. However, can

just click on the “Try it now” button and start using it!
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Book on Machine Learning

The website has links to a complete, outstanding book on
Machine Learning, complete with examples and activities.
We can access the description of the book from the web
site menus, and read the full book from the link provided

(image below).

> @ machinelearningforkids.co.uk/# K E® ® > $, = 8 ©® '

Machine Learning for Kids : A Project-Based Introduction to Artificial
Intelligence is a new book to accompany the site

LEARNING
FOR KIDS

A PROJECT-BASED INTRODUCTION
TO ARTIFICIAL INTELLIGENCE

The book is a guided hands-on and practical introduction to how artificial
p instructions for making a

intelligence impacts our lives. It incl
variety of machine learning-powered projects in Scratch, and explains how they
each relate to real-world Al applications.

Finally, the book ends by recreating examples of biased machine learning
systems, and discusses the Al ethics issues that they raise

Find the book

Updates and corrections

Any updates or corrections will be posted here. For more help, please see the page

This is one of the most comprehensive, easy to understand
books on the subject, with examples written specifically for
the novice teacher and younger students (primary
education). As a matter of fact, we can even examine the

entire (392 pages!) book from the links provided!

Google BiBhia  Q  AvaZitnon Bihiwv Google iveetn avaZitnon B O HH

nooToA OXONIWY

nowvwvioTe pali pag oxeTika pe Ta Bifhia

The book is broken down into chapters that explain the
basics of what Machine Learning is, and how we can train
our computer to recognise and interact with items. It uses
Scratch (with Al extensions) as the basis for most of its
examples, clearly explained so that anyone can follow
them. This is probably the best place to go, immediately

after our (brief!) introduction to Machine Learning.

Printed book

If you are serious about your commitment to Machine Learning as a teacher,
you should invest in purchasing the specific book for your personal needs or
your school. The sheer number of examples, in addition to the clear and
precise instructions give, make this a worthwhile investment!
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Get started with machine learning

Even though you can use (almost) all resources available in

< Bock

Machine Learning for Kids without registering, you might sign up

Welcome! I's groat that you're interested in having an account to log in 1o
Machine Leaming for Kids.

want to have the full spectrum of features and capabilities

available to you. Not to mention the capability to save your

project and create more than one! You can click on the link

"Why register” to find the differences between “guest” and =

registered access (image below).
e covroezs ol Depending on the type of user, you select the account you
< ‘

prefer. Our suggestion is to create an unmanaged account.
Get started with machine learning

Comparison between Sign up for a free

. account
r guest and registered m 88 * uuchoeoming k. [0 a
> @ machinelearningforkids.co.uk/#!/log Ee@®>0s=28 9|
access p— < e e )
Already registered? Log in Get started with machine learning
Eorgot your details?

Train your Al without

<Back

an account

Try without registering ) )
WAGE Are you a teacher or leader of a coding club?

If you would like access for your students, please create a class account below.

There are two types of class account - depending on who sets it up.

Create an unmanaged class account Create a managed class account
If you are happy 10 set up and manage the cass ACCOUNt yourself, you can 6o it now! If you would like Dale 1o set up the class account, use the bution below 10 send an email
with the following information:
You wit need o
« Roughly how many student accounts you will need
« Create a free account on IBM Cloud « The name of the school or coding group the account is for
« Create API key(s) for Watson cioud services needed to train machine leaming
M 1 M " models This offer is only avallable 1o Schools and not-for-profit student coding clubs.
To create a new account, you click on the “Sign up” button - S—

Slep-ny-slep instructions lwﬂh screenshots) are available for all of this. m
(image above) to start the process. It must be stated that e

the entire website is open with free access, so no credit

cards are involved!
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Unmanaged account —

= n T
Administration
® & @ ™ Machine Learning for K/ | + Q
> @ machinelearningforkids.co.uk/#!/signuf ® ® & = !;1'
Create an unmanaged class account Restrictions API Keys Students
Review limits and restrictions that apply to A Incomplete! Create, reset and delete logins for students in
e e
School Supervision
-
Once you log into your account, you can see the above
options. Keep in mind that you can have most of the
e functionality even without registering for API Keys.
© 8 @ & Mochine Leaming or ki | Q
To create an unmanaged class account, we complete the YT y——— sce0roszs ol
< X

form above and we click on the “CREATE CLASS
ACCOUNT" button on the bottom of the page (image

Administration : IBM Watson AP| Keys

above). A password will be created and displayed on this

models for t@XE peojects uses Watson Assistant

page, and an email will be sent to the account you typed

above. Verify your account from the email link sent to you.

raining machine leaming models for IMAQG@S  projects does not require any AP! keys
IBM API Keys Training machine leaming models for NUMDErS  projects does not require any API keys
aming models for  SOUN  projects does not require any API ke

API Keys are needed when training learning models for text projects.
Otherwise, you can skip this test!
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Starting a new project

Projects allow us to “teach” our Al to recognise shapes,
sounds or text through feeding data. We do not have to
use huge amounts of data, but the more we provide, the
better the results (see previous chapter and activity”Al for

Oceans” for an example on machine learning).

From the menu “Projects” (image below) we can create a
new -you guessed it!- project! Actually, this is the page

where all our projects will appear!

@ machinelearningforkids.co.uk, t '

Our projects Your machine learning projects

+ Add a new " Copy
oct. = project - empl

Qur projects appear

here

First, we click on the button “Add a new project”.

> @ machinelearningforkids.co.uk/#

Name of our project @ new machine learning project

Plants & Animals

text

images .
Types to recognise
numbers

sounds

Our project will rely on training our Al to recognise data in
one of the forms shown in the image above (text, images,
numbers, sounds). Once we choose the type of data, we
click on “Create” to start training our Al. Remember: the
more data we use, the better our Al will be in recognising

our preferred data type.

Proper naming

Giving a proper name to our projects is very important: once we start
building -hopefully- a library of projects, generic names such as
“MyProjectOne” or “JustAnotherProject” might not do. Try to think of names
that describe in a simple sentence what your project’s all about - that way, it will
make more sense and help you identify past (or present) projects.




All projects we create, will appear in our “Projects” page.
We can click on their rounded rectangle box to edit them,

or on the trash can icon to delete them.

cC O @ machinelearningforkids.co.uk/#!/projects 2 ® ® » 0O &L = 8 @ l

Your machine learning projects

Add a new " Copy
project - emplate

Cats & Fish &

Recognising images

Our first project Delete a project

Machine Learning for Kids is amazingly simple- once we
click on a project (image above), we are presented with 3
different rounded rectangles: Train, Learn & Test, and
Make. All three of these are essential in the process of

creating and refining our project.

We can revisit any project again and again and improve it,

almost indefinitely! In the next pages, we will train our Al to

recognise pictures of cats and fish, and also to distinguish

between them.

® & @ ® Machine Learning for K + Q

> @ machinelearningforkids.co.uk/#!/miproject/auth0%7C6581a691c00f57185892300d/0b1 P B & ® » QO & = & @ '

"Cats & Fish"

Train Learn & Test Make

Use the machine leaming model you've
trained to make a game or app, in Scratch,
Python, or App Inventor

Collect examples of what you Use the examples to train the

want the computer to recognise computer to recognise images

i

Our first step is to train our computer to recognise images

of cats and fish! We start by clicking on the “Train” button

(image above).

® & @ ¥ Machine Learning for & + Q
C & machinelearningforkids.co.uk/#!/mlproject/14b4ddea-b0Ocd-4ec4-9151 2 B @& ® > QO 4

<

Recognising images

Add new
Click on the ‘plus’ button on the right to add your first bucket. =» label

We will “pour” buckets of data to our model. Let’s click on

the “Add new label” and start naming our items.




® = ® ¥ Machine Learning for K +

$ About  Projects  Worksheets  Pretrained  Stories  Book  News  Help  Log Out Language

Recognising images as Fish
< Back to project

Add new
label

Fish
Drag pictures from other browser windows and
drop them here

Our fish “bucket”

& wuw @ webcam  # draw

There are four ways to add images to your “bucket” - the
firstis to drag and drop an image inside the rounded

rectangle we created and named “Fish” . We can do that
with an image file from our computer, or directly from an

image on the web (images below).

® © ® ® Machine Learning for Ki- | +

Q
< C ©Q & machinelearningforkids.co.uk/#!/miproject/1db4dddea-bOcd-4ec4-9151-3af8 P B @ ® > O & = & () l
$ About Projects Worksheets Pretrained Stories Book News Help Log Out Language

- -
Recognising IMAges as Fish
< Back to project
+ Add new
® 8 8| G - Googe seah
@ www google COmVsearch PE®eDO 4w

Fish —
Soogle fish

S wuw  @webcam  # draw

Alternatively, we can right click on an image in a web
browser, and select “copy image address”. Then, we can
click on the "www” button in our bucket (image top left)
and paste the address (image below).

® = ® ¥® Machine Learning for K +

Q
< C O © @ machinelearningforkids.co.uk/#!/miproject/14bdddea-b0cd-4ecd-9151-3af8 £ R @ ® » O & = &8 @ |

Add example

JKEwlygrCxw7aDAXXUntOHHa8BIEQMygDegQIARBY

398/ 1000

,‘«."rw CANCEL

Keep in mind that only jpg and png files are supported!

® = ® ¥ machine Learning for K +

< C O © & machinelearningforkids.co.uk/#!/miproject/14bdddea-bOcd-4ecd-9151-3af8 L B & ® > O & = & @'

Draw a new example of Fish

We can also draw an image and add it to our bucket!”
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> @ @& machinelearningforkids.co.uk/#!/miproject/14bdddea-bOcd-deca-9151-3af8 0 B @ ® > O & = &8 @ l

Recognising images as Fish

+ Add new

label

Number of items

Another way to input images is by using your webcam. |
have tried it with my cat, he was not very into it, but it is a
very convenient way of inserting images of actual persons
(more on that later!). By far the easiest way to add images
is by drag-and-drop via another web browser window (as

shown in the previous page.

Regardless of the method of adding items to your bucket,
you need to gather as many as possible to help train your

Al to recognise fish from other animals (and later plants).

How many are enough?

Obviously, the more the better, especially when you add items that have
great differences between them. However, a sample of at least 10 is a good

start. For more information on the sample size, you can check this link:

-/ http:/tinyurl.com/aisamplesize

C © © @& machinelearningforkids.co.uk/#!/miproject/1abdddea-b0cd-dec4-9151-3a188 L R @& ® » O & = & F:)'

Recognising images as Fish or Cats

+ Add new

label

Cats B

Drag pictures from other browser windows and

drop them here

So, it's time to add another “bucket”. This time, we will add
cat photos to our bucket. Once we create a new label (for
our item bucket), its name also appears on the header of
the page. This is extremely helpful as it shows exactly what

we are training our Al to recognise.

® & @ ¥ Machine Learning for K + Q
14 CcC O @ machinelearningforkids.co.uk/#!/miproject/14b4ddea-b0Ocd-4ec4-9151-3af¢ L K @ ® > O & = 8 @ '

<> ey [ Pretrained  Stories  Book  New Help  Log Out Language

Recognising images as Fish or Cats



http://tinyurl.com/aisamplesize

Learn & Test

We have created the Fish and Cats labels (“buckets”) and
we have populated each with 20 images. Now it's time to

train the computer to recognise images!

® = @ ¥ Machine Leaming for K | + Q

C @ machinelearningforkids.co.uk/#!/miproject/auth0%7C6581aB9fc00f57185892300d/0b1 £ B @ ® » O & = 8 @ '

"Cats & Fish"

Train Learn & Test Make

Use the machine learning model you've
trained to make a game or app, in Scratch,
Python, or App Inventor

Use the examples to train the
computer to recognise images

Collect examples of what you
want the computer to recognise

We click on the “Learn & Test” button (image above) to

start the training process:

& machinelearningforkids.co.uk/#!/miproject/auth0%7C6581a691c00157185892300d/0b15a '

Machine learning models

What have you done? What's next?

You have collected examples of images for a computer to use Ready 1o start the computer’s training?

to recognise when images are Fish or Cats.
Click the button below to start training a machine learning

You've collected model using the examples you have collected so far
* 20 examples of Fish

« 20 examples of Cats (Or go back to the Train page if you want to collect some

more examples first.)

info from training computer:

Start training!

If we need to add more images, to improve the recognition

of fish and cats, we can go to the previous screen, click on
“Train” and drag and drop as many images as we like.
Otherwise, we can click on “Train new machine learning

model” (image bottom left) to start the procedure.

C @& machinelearningforkids.co.uk/#!/miproject/auth0%7C6581a69fc0057185892300d/0b1sa L B @ ® D> O & = 8 (3] l
new machine learning model and see what difference the
extra examples will make!

Try putting in an image to see how it is recognised based on your training

@ Test with webcam # Test by drawing

nfo from training computer:

Model started training at:  Saturday, December 30, 2023 1:54 PM
Current model status: Available
Delete this model

Train new machine leaming model

Once the training is complete, we will be able to test it -

and we will do just that in the next page! Alternatively, we

can click on the “"Delete this model” to -welll- delete it, or

train a new machine learning model.
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So, let’s see if we have adequately trained our model! We
will begin with a rough drawing of a fish! Just hold it in
front of your camera and click on the “Test with webcam”

button. Wow! It worked! (Image below).

® = ® ¥ Machine Learning for K + Q
——————

< CcC O i ningforkids.co.uk/#!/mlpr /auth0%7C6581a691c00157185892300d/0b1 L B ® ® > O & = &8 @ l

Test with webcam

Take a photo to test your model with

Percentage of

recognition

Test image

Our model is starting to recognise images we use - if we
see that there is a strong percentage of error, we can go
back and add more images. But, in the above example, we
managed to successfully recognise our rough drawing as a
fish -which is correct (hah! tell that to my Art Teacher in
secondary school who said nobody’s gonna recognise my

drawings!).

® & @ ® wuchine Learning for K- | + Q

C @ machinelearningforkids.co.uk/#!/miproject/auth0%7CE58fa691c00I57185892300d/0b15a¢ P B @ © D> O & = & @ l

new machine leaming model and see what difference the
extra examples wil make!

Try putting in an image 1o see how it is recognised based on your training

@ Test with webcam / Test by drawing

o g e Paste a URL here

Model started training at:  Saturday. Decomber
Current model status: Availatio

We can also paste the URL of an image (either of a fish or a

cat) in the field next to the "Test with www” button (mage

above).

® = @ " Machine Lewning for ki T Q

The URL of thisimage - copy = e o> o =c <)

A and paste it to test if it can be

recognised as such!

We can always test our drawings as well!
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Let’'s make a game! oA ] '

C @ machinelearningforkids.co.uk/#!/miproject/auth0%7C658fa69fc00157185892300d/0b15a¢ P B @ ® » O & = 8 tiJl

) ) ) Make something with your machine learning model
Now that we have trained and tested our model, let's use it

to create a simple game using Scratch! Let's go back to our

Scratch 3 Python App Inventor
. . M " . Use your machine learning model Write Python code to use your e} Make a mobile app for your phone ‘ -
previous screen and click “Make” (image below). ot ag e =

@8 o= - — — m———— ey .
® & @ | ® Machine Learning for Ki | + Q B
* = - . =
c & i . ? ) ¢ 571 )3 b S e e > C = o . . —
< C @ machinelearningforkids.co.uk/#!/miproject/auth0 6581a69fc0057185892300d/0b P E®® >» 0O L =8 @ l gg e .
e=n &= ~
< |, - - =
€ ect K F ] € . t )€ * O n
T somon
. = .
=]
o B .
", rah" B=
Cats & Fish oo ‘

Train Learn & Test Make
Collect examples of what you Use the examples to train the Use the machine learing model you've By Cl i C ki n g O n t h e S C ratc h 3 b utto n ( i m a g e a b Ove) We a re
want the compuier o recognise compulev to recognise nmages trained to make a game or app, In Scra(ch

Python, or App Inventor

e presented with the blocks that will be added:

@ machinelearningforkids.co.uk/#!/miproject/auth0%7C6581a69f 157185892300d/0b15a l

We have 3 great options: too use our learning model with

Your project will add these blocks to Scratch It will look something like this - except with the name of your

project

Scratch, Python or App Inventor. For this ebook, we will go

Put images in the input for this, and it will return the label that

\ E

. your machine learning model recognises it as. - ‘
with Scratch 3! . e
o TS
This will return how confident your machine leaming model is S
that it recognises the type of images. (As a number from 0 - a Soagriee et ° et

100)

Coding in Python

é
“sal
1]
{

These blocks represent the labels you've created in your
project, so you can use their names in your scripts.

1 a i thing like this: s )
In this ebook we focus mostly on Scratch 3.0. There are many pretrained R I S =
models to choose from, apart from the ones we are creating. However, if

you are a more experienced user or just want to try learning how to type
code in Python, you can do so by visiting the amazing tutorials offered
through Machine Learning for Kids or other websites. As a starting point for

Python, we suggest our previous ebook. You can download it for free from the We click on “Open in Scratch 3" (image above) to continue.
page https:/mathisis.org.
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Scratch-ing code

Scratch 3.0 is a visual programming language and online

platform designed to teach coding to beginners, especially
children. Developed by the MIT Media Lab, Scratch allows
users to create interactive stories, games, and animations
by dragging and dropping code blocks rather than typing
out text-based code. The platform uses a block-based
interface where users can snap together colorful code

blocks representing different programming commands.

With Scratch 3.0, users can code by stacking and

connecting these blocks, which simplifies the process of

learning programming concepts like loops, conditionals,
and event handling. It's a user-friendly tool that promotes
creativity and problem-solving skills in a playful
environment. Scratch also has an incredibly active online
community where users can share their projects,

collaborate, and learn from one another.

There are many free resources that help teachers and
students learn to use Scratch, including dozens of books.

One useful page is https://scratch.mit.edu/educators.

> @ scratch.mit.edu/educators E®©e>0s=28 ]|

@BEB crste  Ewiore  1deass  Avot  Q Seach

Scratch for Educators

Your students can use Scratch to code their own interactive
stories, animations, and games. In the process, they learn to
think creatively, reason systematically, and work collaboratively
— essential skills for everyone in today's society. Educators are
integrating Scratch across many different subject areas and age
groups.

How Educators Are
Using Scratch

Scratch in Practice (SiP) shares ideas and
resources from Scratch Team and educators
around the world. Each month, the SiP website
features a new theme to explore and discuss.

See the latest <+

Resources for Educators
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Scratch & new model

If you are not familiar with Scratch, we suggest you take a
look at the learning resources from the previous page, or
some of the many helpful videos online. Once we launch
Scratch 3.0 from within our model, we will be greeted with

an extra set of tools (image below).

®=® | ®_ Machine Learning for Ki | %1 Scratch 3.0 GUI + Q

C @ scratch.machinelearningforkids.co.uk e >0 4L =8 ® l
~ Qsettings + [PFrlev P Edt~  Projecttemplates Share  Scratch Project

r
Code ¥ Costumes & Sounds ~ B X

"

° o1

@ E®

Control g add traning data (D)) Fish + el

@

Sensg g train new machine 'eaming model

@

@

Vaniales

\ng,--. Speite  Spritet - 0 1 Stage
., how @ Sze 100 Oirection 0

........

L} Backs
T 2 Backarops
= | - | = OO0

As we can see, there is an extra category of commands
called “Cats Fish”. They are based on the model we trained
earlier! These are automatically generated into Scratch
commands that appear in this (slightly) modified albeit full-

featured Scratch version. We can use these with some of

the commands already available in Scratch or with some of

the extensions provided by Machine Learning for Kids.

e=0 l ® Machine Learning for Ki %! Scratch 3.0 GUI + Q
C @ scratch.machinelearningforkids.co.uk ) v = 2 l

4 Back Machine Learning for Kids project templates

. 0D D CEED D

) - e = L= ==t ) o o] =

- i3 . -

= KN = e E i . =Y 3

= 8N H — R ?ﬂ I ] 28 ] E = &

e ] . eHTIT . x>

= ?_ g = m 28 y P =

r— = N - = = )

= s = m = 'E A — S

= & - : . = = -

F ?3 a oo H== 00 W= Feoem aa
Alien Language Avoid the monster Car or Cup Carpool Cheats (test)
Emm CX

. = ~ : ! : = et

= ga . = 2 = Eoree =2 —
. = ~T . .
T2 E : (s ——s-) - =] - * exmmmw3 ﬁ
T = & X —=] X —=] ee==: == D
g B " S | = =

= oD

. R g = " (23 ey == [ ——] o

S aal B oo H oo B oo
Carpool Cheats (train) Chameleon Confused Describe the glass

c c

. » . = -
& . s = » .o
= 3= — -‘ = .
= I = » .-';“.%.* .
== g = = .

L= o W o — =]

oy — = B B -

—1 “ ‘mam = 3 . ~
- —. & «Tasoo o= -_ — po B = oo

Explainability Face Lock Find the duck Fooled

From the Scratch environment, we can click on the “Project
templates” menu to view all the options available. We can
use some of these templates along with our own model or
models to extend the capabilities of what Scratch 3.0 can
do. And, of course, we get to learn more about creating Al-

powered applications and video games.

For a more thorough look on Scratch 3.0, you can visit the

official website https://scratch.mit.edu.
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Pre-trained models

Machine Learning for Kids allows not only the training our
our own models but the use of pre-trained ones. We also
have the option of sharing our own models, thus helping in
the creation of an online community that caters to the

needs of almost any educator wishing to use Al.

Pre-trained models

Machine Loarming for Kids provwdes pre b-armed masdeds 1ous (34 Uhe # yous (rpects. R wirkd e Inaran (e 15 b, e Fuxieis ahmady B ared by ofr facpie Thave are ks of wed & ared) wuxieis It e Veady suababie o Perte 20 Unehs whn yins Gin Rave S 4 Codect T amns of Yarun) Gata

Pose detection

How to use Speech to text Face detection

The blocks for the pre-tained model will be added 1o the Scratch
tooitox

Ace there omer machne leaming mades you would e 10 e abie 1o
use in your Scranch projects?

In the pre-trained page (accessed using the links on the
top of the web page) we can find short descriptions of

each available model.

Some of these pre-trained models allow the detection of
parts of our face (“Face detection”) or our pose (“Pose

detection”), while others can recognise speech!

Choose an Extension

\@‘ 2

—_—

Speech to Text Face detection Pose detection

(Chrome and Safari browsers only) Find the location of your face in the Find the location of your body in the
webcam. webcam

Books (early alpha)
Get book data from Open Library.
ML for Kids

@/} )

Hand detection Toxicity Imagenet Question Answering

Find the location of your hand in the Predict whether text contains toxic Predict the object shown in an image. Finds the answer to a question in
webcam content - . some text

ML for Kids

N S NS ey |

This version of Scratch 3.0 includes all the standard
extensions, plus all the extra ones from Machine Learning
for Kids (labeled in the image above as ML for Kids). We
can select one of the pre-trained models to test it with

some sample code.

Sharing is caring

Most of the functionality found in pre-trained models used to be the work of
dedicated software and hardware that cost hundreds if not thousands of

euros just a few years ago. Today, everyone with some basic understanding of
Scratch and a webcam can easily create games that recognise gestures! Thisis
the true power of sharing with others!
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Machine Learning Projects

To help us get started, we can view some of the projects
already available on the web site, under the “Worksheets”

link (top of the page).

® = @ ¥ Machine Learning for K + .
< C & machinelearningforkids.co.uk/#!/worksheets P RBRO®OD>OL=8 @ '
% About  Tescher  Projects  Worksheets  Prevained  Stodes  Book uage
Machine learning projects
These projects are downloadable step-by-step guides, with and colour for students to follow.
Each project is a stand-alone activity, written to last for a single lesson, and will guide children to create a game or project that a real-world use of

artificial intelligence and machine leaming.
Examples of how to use these worksheets, and a suggested order for using these with a class, can be found in the stories about what students learn.

Suggestions for new worksheets, suggestions of improvements o any of the worksheets, or contributions of new project worksheets, are all very welcome

All project types

Describe the glass

Create a game in Scratch that leams when
you describe a glass as half-full or half-
emply.

Teach a computer 1o predict your answers

— E3
= =
=]
.~
o
a" - X
Omcsy Beginner  Recogring. numbers
"

Make me happy
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Pokémon images

Make a project in Scraich that predicts the
type of Pokémon from how it looks
Teach a computer 1 recognize pictures.
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Pokémon statistics

- All make types

Smart Classroom

Create a smart assistant in Scratch that lets
you control virtual devices,

Teach a computer to recognise the meaning of
your commands

i
EINY )
Fa

| Spy

Make a game in Scratch where you have to
guess what the computer recognises.
Use a computer that has been trained to

Quiz Show

Under every screenshot of the project, we can find
information on the programming environment (Scratch,
Python, App Inventor), the difficulty level and the type of
information that is recognised (text, numbers, images,
sounds). By clicking on the “Download” button under each

one, we can view teacher guides and project worksheets.

These are highly detailed documents that contain not only
a complete lesson plan, but also precise information for
the students, including necessary screenshots and

explanations.

® O @ ¥ Machine Learming for k- | + Q

< C & machinelearningforkids.co.uk/#!/worksheets P RO D>OL=EE @ l

"Chameleon"

This sheet contains information for leachers or coding group leaders 1o help them prepare, setup and supervise this project

For students:

By studying the projects available, we can improve our own
understanding on how to use Al models more effectively in
designing our own games and applications. Some of the
available examples include games like Pac-Man or Rock
Paper Scissors (or you can extend this game by adding

Lizard and Spock - for fans of “Bing Bang Theory”)!
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What we learned so far. §

In chapter 13 “Machine Learning for Kids”, we
created an account on the Machine Learning for
Kids web tool. With Machine Learning for Kids, we
can create and train learning models consisting of
many classes that can then be used to create Al
enabled projects in Scratch, Python and App
Inventor. The models we create allow us to
recognise images, audio and text. We also used
the templates and examples that are included with
the Scratch 3.0 variant created for Machine

Learning for Kids.



Further Activities:

Machine Learning for kids is the perfect place to start
training models and using them with your own Scratch-

based creations!

Prerequisites: for the activities below, we assume that
students already have basic knowledge and experience
with Scratch 3.0, they know how to create and use

variables, conditions and loops to create simple games.
Activity 1: Fruit bats!

e Fruit bats are a very peculiar kind of bat: they are smaller
than their other cousins, and they mostly eat rotten fruit.

They are also almost extinct in most of the world!

e Train your model to recognise between rotten and fresh
fruit. You can focus on just one kind like apples, for

example.

e Create a background where you have fruit randomly

appearing on the ground and on the branches of a tree.

e Click only on the fruit that your fruit bat can eat!

e Make your game more educational: provide information
on the fruit bat as you play along! You can even include

photos of actual fruit bats in the game.
Activity 2: The Recycle game

e Following on the path of the previous chapter, let's re-
create part of the interactive activity we used for cleaning

the oceans.

e Create a set of classes that differentiate between trash
and sea life. Make sure you include both fish, mammals
and other sea life, like invertebrates, all in their respective

class.

e Include classes for different types of trash we can
(unfortunately) find in the seas: plastic bottles, shoes,

clothes, tyres.

e Train your model and use it with the Scratch 3.0 variant of

Machine Learning for Kids.

e Assign variables to a simple game: -1 when you click on a

sea animal, +1 when you click (to remove) trash.



Chapter 14: RAISE Playground

“The ?Lajsraunci is where
imaginations run wild
and dreams come krue”

(T. W. Thomas)
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In this chapter. ..

In chapter 14 “RAISE Playground”, we use
an MIT-developed variant of Scratch and its
extensions that enable us to develop Al

games and applications. We will:

e Study the Al extensions of a variant of
Scratch 3.0

e Create a simple game that uses the

webcam to control a sprite

e Use facial expressions to control the

movement of an object on screen




Let's raise playgrounds!

In the previous chapter, we focused on Machine Learning
to create models that we then used in a special version of
Scratch 3.0. The focus of Chapter 12 was exactly on

creating the models and then using Scratch.

In this chapter, the final chapter of our ebook, we focus on
the RAISE Playground, a new platform that supports Al and
robotics and its aimed for students and people who are

newcomers in the world of programming.

For this chapter, as in the previous, we assume that the
reader has at least some basic knowledge of programming
in Scratch. Therefore, we will proceed almost immediately
to create our first simple games using Al extensions. We
will also do a small comparison between this version of
Scratch and the one used by Machine Learning for Kids.
Which one you prefer to use is up to you - which one
satisfies your needs the most or is more approachable to

your level of understanding?

.,

Remember, when we are creative, we choose our own tools

- i\ ‘ A B N

and get on with our work - not the other way around! So,
move on and get creative with RAISE Playground, the latest
gift from MIT!

Game time!

Scratch has enabled students and teachers to create simple games in
almost no time since its very first versions. With RAISE Playground,
using Al to create interactive games is incredibly easy. By far, this is
the easiest to use tool that exists when it comes (for newcomers) to

create Al content!
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Raise Playground me——

The RAISE Playground is a block-based programming
platform that lets anyone use machine learning models,

Since this is an MIT educational website, it follows the same robotics, and Al engines to make projects.

© OPEN PLAYGROUND

pattern as other similar creations: simple, single-page

We currently support

layout, with the bare minimum set of information. In a « image cassctn « Actve computg
« Text classification « Gesture recognition
nutshell: this is a very sophisticated yet uncomplicated Nenrcamentioanig Mmoot o
= Music generation = ..and more!
online platform - https://playground.raise.mit.edul
e ' Curricula

HOME ABOUT TERMS

RAISE
Playground

The Curricula is a very important part of the platform, since

e e e ' NG it provides examples and web pages with detailed
easy, creative, and .
fun material.

.' . Curricula

By scrolling the page, we find the link to launch the mm‘”‘

Playground version of Scratch 3.0, as well as links for RAICA - MiDDLE N HOW TO TRAIN YOUR
examples created with it, and curricula that correspond to Soamvene | smmiiee | o
the capabilities provided by the platform (image top right).

It must be stated that all the content of this page, including

the examples and the tool itself, are completely free!

o



https://playground.raise.mit.edu

Getting started...

To access RAISE Playground directly, you can type https://

playground.raise.mit.edu/main/ in your web browser. It will

lead you directly to the modified version of Scratch (image

below).
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On screen, we see the word “RAISE” dominating the upper
left part of our window, while gone is the familiar friendly
cat and we can see a small robot (BBC Micro:bit based) in
its place. Don't be alarmed, our cat is gone (for now!) But

we can always bring him back using our sprite library!.
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In the next pages, we will use Al extensions to create a
simple game with our little robot. By clicking on it (image
top) we can see that it has two costumes: one with the (on-
board) LEDs set to off, and another with the LED lights
creating a red shape. This is a very good example of
showing students how to program the array of LEDs on the

surface of the actual but also the virtual BBC Micro:bit.

Virtual robots

Al can be used to control robots but also to enable them, via their sensors
and programming, to take decisions on the spot. The use of a virtual robot
was an important design decision by the creators of the platform, since it

shows a clear direction towards teaching robots.
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RAISE PLAYGROUND

There are subtle, yet significant differences between the
two variants of Scratch 3.0 used in RAISE Playground and
Machine Learning for Kids. Apart from the standard set of

commands, they add more extensions and templates.

L 4 -

The RAISE home
page link

The robot sprite

Ik

RAISE Playground even supports importing trained models

from Teachable Machine.

/7 /:'4

MACHINE LEARNING FOR KIDS

This variant of Scratch 3.0 offers a plethora of Project
templates, right from the menu items. These allow the easy
and fast creation of games and applications that use

pretrained models.

Project templates

There are less extensions than RAISE Playground, but they

are still incredibly versatile and enable creativity.

-~/ R =

¢
@// 2S1#% @

Mand Getection L .
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Choosing extensions

By clicking on the Scratch Extensions (see previous page),
we can access all the available ones. Here, we can see even
extensions from Teachable Machine, and we can even use

the models we created with that tool.

o5 8 |mrmonsic - Omcngwinai-AG: | o a

,«g,

Body Sensing Face Sensing Hand Sensing
Sense body position with the camera. Sense face movernent with the Sense hand

camera. camera E

Selfie Detector Tables

* Back

columns

Y @ 2 3

Teachable Machine PRG Microbit Robot PRG Gizmo Robot PRG Arduino Robot
1(» Va~ ine models Use Scratch to program a Microbit Use Sr fch to program the Giz Ux:Sc n poqm;/xm

use i 5 h project! smart car robot
Cn | l " .
L BN

For our example we will use the “Hand Sensing” extension.

We just click on the extension to enable it. It requires
access to our webcam to work, which we must give in
order to work with the specific provided commands. Next,
we will use our hands to control the position of the virtual

robot on the screen!
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As we can see in the image above, the available
commands of the extension “"Hand Sensing” have

appeared and we will use them

accordingly!

In the next page, we will create a
simple program to send the virtual

robot anywhere our finger points!

This is a simple yet intuitive
way to use our finger as a

video game controller!



we will use our hands to control the position of the virtual

Moving around...

robot on the screen!

By clicking on the Scratch Extensions (see previous page),

we can view a list of the available ones - the standard

extensions found in every Scratch 3.0 version, as well as

-
4
some new extensions for this specific variant. Some of the . mi Change the
extensions allow interpretability between this Scratch S - transparency of the
° - video window
version and other Al tools such as Teachable Machine, =
allowing us to use models we created earlier. 2 R OO
b goto thumb »
Choose the part of
= the finger

OO0

L | i 3 ? g 5
cjoj0j0 0o ioieie]

The pretrained model for this extension works remarkably
,,,,,, well - not only it recognises specific fingers, but it also
recognises the part of the finger. This allows great flexibility
in creating games where we control our sprite with

gestures and hand movements.
OO0

Video transparency

For our example we will use the "Hand Sensing” extension. There are cases where you want to be a part of the actual game , and other

We just click on the extension to enable it. It requires cases where you might want to be as subtle as possible. Changing the video

access to our webcam to work, which we must give in transparency is a very flexible way to do just that. Make sure you adjust it
accordingly to the requirements or even needs of your game!

order to work with the specific provided commands. Next,
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@ background to our game
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By changing the video transparency to 100, we completely
"hide" our video feed. This is necessary if we want to have
an unobtrusive view of the screen area and also use a

background.

Adding either one of the included backgrounds or
creating your own, does not cause any problems -as it
shouldn’t- with the camera. As soon as we are comfortable
with the use of your finger for controlling the sprite (the
robot or any other sprite), we can include some more
commands, variables and other sprites to make a (more)

proper game.

As an example, let's populate the screen with fruit. For each

fruit we touch, we receive points.

SO00

The above is an overly simple example: we have a score
variable, and an item (an Apple). We move our finger (and
our robot) to “eat” the Apple and increase its score. Of
course we can populate the screen with more fruit
appearing in random parts, or even moving around. To
spice the game a bit, we can even have “rotten” apples that

deduce points if eaten. The choices are infinite!

Video transparency VS turn video off

In the first case (transparency) we just change the way the video appears (or
seems to disappear) on the screen. Even with full transparency (100%) the
webcam is still on and it detects our movements. However, when we set the
video off, it stops completely - and all motion recognition with it. Therefore it is

necessary to turn it on and off based on the requirements of a game.
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What we learned so far. &

In chapter 14 “RAISE Playground”, we worked
with a special variant of Scratch 3.0 that was
developed for Al programming. We compared the
RAISE Playground version of Scratch 3.0 with the

Machine Learning for Kids variant.

We then used one of the many Al extensions of
Playground to create a simple game in which we

control a sprite using finger movements.



Further Activities:

RAISE Playground offers a powerful Scratch 3.0 variant,

with extensions that allow the fast and easy development

of games. For the following proposed activities, we assume

that students already have basic knowledge of
programming using Scratch, including the use of loops,

variables and conditions.

Don’t forget: In Playground you can use models trained in

Teachable Machine or rely on the pre-trained models.
Activity 1: Create a finger-controlled game

e Create one example for your students - a game in which
they must (for some reason) break green balloons but
not black ones (they might explode -just think of an
excuse!). Show how to play this game using a camera

and your fingers.

e Ask your students to come up with their own description
of a similar game and allow them time to create it. Allow

their peers to test each others game.

o Ask students to suggest improvements/changes to the

games their peers created!

Activity 2: Escape the labyrinth!

e Use the extension for controlling your robot on screen

with the tip of your index finger.

e Create a labyrinth as a background (maybe add “hidden”

treasure for added complexity and excitement!).

e Constraint your robot to horizontal and vertical

movement, to move perpendicular to the labyrinth walls.

e Suggestion: maybe you recreate the game using sprites

that resemble a mouse and cheese.
Activity 3: Play headball!

e Use the extension that tracks body movement (in this

case, the head)

e Create a game where you have to “shoot” the ball in the
right basket. For example, red balls might go to the red
basket, blue balls to the blue basket.

* Place baskets left and right on the screen.

e Setthe balls to fall randomly from the sky, and try to hit
them with your head and send them to the right basket!
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An introductory guide for using Al in education

ARTIFICIAL INTELLIGENCE.
TEACHING & LEARNING WITH Al

Alexandros Kofteros, PhD

This guide is aimed mainly at teachers wishing to learn more about Al and
implement related activities with their students. The (student) target
group is upper primary to secondary education.

With this guide:

 We take a glimpse at a short history of Al

We engage in activities involving Machine Learning

We generate text, images, charts and presentations using Al

We develop simple games using pre-trained models

..and we get to appreciate robots a bit more...
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