
While we wait to get started ...

Tell us what you want to 
get out of the session. 

NOTE: 
your name will appear 
with your comment. 
The chat won’t be part 
of the recorded version. 

Your mic is on mute
… and camera disbaled

Take our poll … you will 
find it in the chat… 

Open the chat



Discovering
Artificial Intelligence (AI)
Investigating training an AI model





Explore the binary data that is 
inputted into an AI system.

Try/observe building a Python 
program to:
● perform a classification 

with AI.
● perform a regression (line of 

best fit) with an AI.

Discover more about how an 
artificial neural network works.

By the end of 
this session



Source: ACARA

Achievement standards: starting point 

https://www.australiancurriculum.edu.au/f-10-curriculum/technologies/digital-technologies/?year=12983&year=12984&year=12985&strand=Digital+Technologies+Knowledge+and+Understanding&strand=Digital+Technologies+Processes+and+Production+Skills&capability=ignore&capability=Literacy&capability=Numeracy&capability=Information+and+Communication+Technology+(ICT)+Capability&capability=Critical+and+Creative+Thinking&capability=Personal+and+Social+Capability&capability=Ethical+Understanding&capability=Intercultural+Understanding&priority=ignore&priority=Aboriginal+and+Torres+Strait+Islander+Histories+and+Cultures&priority=Asia+and+Australia%E2%80%99s+Engagement+with+Asia&priority=Sustainability&elaborations=true&elaborations=false&scotterms=false&isFirstPageLoad=false


Source: ACARA

AI 
topics

https://www.australiancurriculum.edu.au


AI topics



AI topics
Digital 

systems
Data 

representation

Defining and decomposing 
problems

Algorithms 
and coding

Impact of 
technologies

Plan, create and 
communicate ideas and 

information

Foci for this 
deep dive:



Design Thinking

Systems Thinking

Computational Thinking



Investigating training an 
Artificial Intelligence
A closer look 
"under the hood"



What's so special about AI?

AI is versatile!
In each scenario, the same underlying AI is at work. RESOURCE: AI at My Computer Brain

Driving a Robot Emoji recognition Prediction

https://mycomputerbrain.net


Can students code a 
neural network from 
scratch?
It's not recommended as a 
general classroom activity for 
DigiTech in 7-10.

Code for a "simple" neural network 
to work with tiny binary arrays.

(screenshot from 
Simple Neural Networks in Python, Aidan Wilson)

https://towardsdatascience.com/inroduction-to-neural-networks-in-python-7e0b422e6c24


Can students write code to investigate and 
use a neural network?
YES!
Utilise an existing 
speech recognition 
system in a 
general purpose 
program 
(JavaScript).

LESSON: Home automation: General Purpose Programming (Years 7-8)

https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/ai-lesson-plans/general-purpose-programming


Can students write code to investigate and 
use a neural network?
YES!
Utilise an existing 
sentiment analysis system 
in a general purpose 
program (Python).

LESSON: Coding a sentimental chatbot (Years 7-10)

LESSON: Book analysis with AI techniques (Years 7-10)

https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/coding-a-sentimental-chatbot-in-python
https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/book-analysis-with-ai-techniques


Can students write code to investigate and 
use a neural network?

Bring the model into a 
general purpose program 
(JavaScript) to make a 
decision.

LESSON: Rock, Paper, Scissors, AI! (Years 7-8)

YES!
Train their own AI model with 
an online tool.

https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/ai-lesson-plans/rock-paper-scissors-ai!


Can students write code to investigate and 
use a neural network?
YES!
Train and  test an AI model 
with general purpose code 
(Python).
Perform classification and 
regression.



First, let's talk 
about data.  

Years 7-8
Investigate how digital systems 
represent text, image and audio 
data in binary (ACTDIK024)

TEXT
T = 84
E = 69
X = 88
T = 84

01010100
01000101
01011000
01010100



First, let's talk 
about data.  

Years 7-8
Investigate how digital systems 
represent text, image and audio 
data in binary (ACTDIK024)

231
204185

6
1523

101

132

...
10111001
00010111
11100111
00000110
11001100
00001111
01100101
10000100
...



First, let's talk 
about data.  

Years 7-8
Investigate how digital systems 
represent text, image and audio 
data in binary (ACTDIK024)

01010100
01111000
01001110
01010010
01110110
01001101
01001100
01110001
01000110
...

84
120
78
82
118
77
76
113
70
...



Working with pixel values
Colour Pixelation 
widget at code.org 

One bit per pixel
0 = black,  1 = white

Two bits per pixel 
00 = black,  01 = dark grey, 
10 = light grey,  11 = white

https://studio.code.org/s/pixelation/lessons/3/levels/1
https://studio.code.org/s/pixelation/lessons/3/levels/1


Black and white
This image is a 7x5 matrix of black 
and white pixels

Each pixel represents a bit: 0 or 1



Binary representation
The image can be represented 
as binary.

00000 
01010 
00000 
10001 
01110 
00000 
00000



The rows of 5 bits can be connected 
into a 35 bit binary number

smiley = 00000 01010 00000 
10001 01110 00000 00000



00000 
01010 
00000 
10001 
01110 
00000 
00000

Binary representation
The binary representation is 
preferred over a decimal 
representation, as binary more 
closely resembles the image. 

By looking at the binary number, 
we can actually see the picture



336115712

Decimal representation
The decimal representation is 
fairly disconnected from the 
original image.

Leading zeroes are lost.



happy sad surprised angry

Binary Representation
With this approach, we can 
represent any B/W picture 
as binary numbers.



00000 
?

Binary Representation
activity
What is the binary 
representations of the 
surprised emoji?



Binary Representation
activity
What is the binary 
representations of the 
surprised emoji?

00000 
01010 
00000 
01110
10001
01110 
00000



This approach is not limited to 
pixel graphics. We can also 
represent words in binary. 

Let’s explore home automation

Image CC-BY-SA NDB Photos (Wikimedia Commons)

https://commons.wikimedia.org/wiki/File:Google_Home_sitting_on_table.jpg


LESSON: Home automation with AI (Years 5-6)

1
0
0
0
0
0
0
0
0
0
0

Home automation
Entire words can be 
represented in binary

In this AI ...

‘Switch’ is  1000000000

https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/ai-lesson-plans/home-automation-with-ai


In this AI … 
'switch lights on’ 
is  1110000000

1
1
1
0
0
0
0
0
0
0
0



Ultimate 
equality!
It does not 
matter for the AI 
whether a bit 
represents a 
word or a pixel 



Classifier

At its output, the AI tells us 
into which bucket (class) an 
object most likely belongs.



Our hands-on 
example

We classify the first 10 
letters of the alphabet.
visual demonstration

https://mycomputerbrain.net/php/experiments/ai.experiment1.php


Our hands-on 
example

Now lets run the 
simulation with general 
purpose programming.

Using:
● Python
● replit.com online 

environment
● sci-kit library

https://replit.com/
https://scikit-learn.org/


1.  Include the sci-kit library

▰ starting point
▰ finished program

from sklearn.neural_network import MLPClassifier

https://replit.com/@NathanAlison/AI-classifier-starter#main.py
https://replit.com/@NathanAlison/AI-classifier-finished#main.py


2.  Binary representation of the letters A-J
# The data.
letters = [
 [1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1],
 [1, 1, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 0],
 [1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 1, 1, 1, 1],
 [1, 1, 1, 1, 0, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 0],
 [1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 1, 1, 1, 1],
 [1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 1, 1, 1, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0],
 [1, 1, 1, 1, 1, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 1],
 [1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 1, 1, 1, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1, 1, 0, 0, 0, 1],
 [0, 1, 1, 1, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 1, 1, 1, 0],
 [0, 1, 1, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 0, 0, 0, 1, 0, 1, 0, 0, 1, 0, 1, 0, 0, 1, 0, 0, 1, 1, 1, 0]]



3.  Assign letters to classes (buckets)

letter_classes = ['A', 'B', 'C', 'D', 'E', 'F', 'G', 'H', 'I', 'J']



3.  Configure and train the AI

# Set up the AI.
AIClassifier = MLPClassifier(solver = 'lbfgs', activation = 'logistic',   
                             alpha = 1e-5, hidden_layer_sizes = (10),
                             random_state = 1, max_iter = 200)

# Train the AI.
AIClassifier.fit(letters, letter_classes)



4.  Check if the classifier works

# Test the AI with one of the input letters.
prediction = AIClassifier.predict([[1, 1, 1, 1, 1, 
                                    1, 0, 0, 0, 0, 
                                    1, 0, 0, 0, 0, 
                                    1, 0, 0, 0, 0, 
                                    1, 0, 0, 0, 0, 
                                    1, 0, 0, 0, 0, 
                                    1, 1, 1, 1, 1]])
print('The letter C is recognised as', prediction)

The letter C is recognised as ['C']



5.  Classify an unknown letter

# Test the AI with an unknown letter.
unknown_letter = [[1, 1, 1, 1, 1,
                   1, 0, 0, 0, 0,
                   1, 0, 0, 0, 0,
                   1, 1, 0, 1, 0,
                   1, 0, 0, 0, 0,
                   0, 0, 0, 0, 0,
                   1, 1, 1, 1, 1]]
prediction = AIClassifier.predict(unknown_letter)
print('The unknown letter is recognised as', prediction)

The unknown letter is recognised as ['E']



6.  Also get confidence level

confidence = AIClassifier.predict_proba(unknown_letter)
print('Confidence level is', confidence[0][4].round(2))

'E' is at position 4 
in the array of 
classes / buckets.

Confidence level is 0.97



Regression

Unlike the classification 
models, regression models 
output numeric values. 
They have continuous values 
for both dependent and 
independent variables.
We use regression to find data 
points outside of a given range 
(interpolation and 
extrapolation).



Our hands-on 
example

We find a curve of best fit 
for a chemistry experiment.
visual demonstration

https://mycomputerbrain.net/php/experiments/ai.experiment20.php


demo

Numeric 
output

Numeric 
input

https://mycomputerbrain.net/php/experiments/ai.experiment20.php


Our hands-on 
example

Now lets run the 
simulation with general 
purpose programming.

Using:
● Python
● replit.com online 

environment
● sci-kit library

https://replit.com/
https://scikit-learn.org/


1.  Include the sci-kit library + others

▰ starting point
▰ finished program

from sklearn.neural_network import MLPRegressor
import matplotlib.pyplot as plt
import numpy as np

https://replit.com/@NathanAlison/AI-regression-starter#main.py
https://replit.com/@NathanAlison/AI-regression-finished#main.py


2.  Raw data from the experiment

# The data.
temp = [[30], [30], [30], [40], [40], [40], [50], [50], [50], [60], [60], [60], [70], [70], [70]]
time = [1200, 1200, 1200, 531, 485, 420, 166, 132, 105, 47, 44, 46, 29, 27, 31]



3.  Normalise (scale) the data

AIs like their data in the domain and range of 0 to 1.
Can be any real number between 0 and 1.
x ∈ (0,1)



3.  Normalise (scale) the data

# Normalise temperature by 100.
temp_normalised = [x[0] / 100 for x in temp]
temp_normalised = np.array(temp_normalised)
temp_normalised = temp_normalised.reshape(len(temp_normalised), -1)
#temp_normalised = [[0.3], [0.30], [0.30], [0.40], [0.40], [0.40], [0.50],   
                    [0.50], [0.50], [0.60], [0.60], [0.60], [0.70], [0.70], [0.70]]

# Normalise time by 2000.
time_normalised = [x / 2000 for x in time]
#time_normalised = [0.60000, 0.60000, 0.60000, 0.26550, 0.24250, 0.21000, 0.08300, 
                    0.06600, 0.05250, 0.02350, 0.02200, 0.02300, 0.01450, 0.01350, 0.01550]



4.  Configure and train the AI

# Set up the AI.
AI_regressor = MLPRegressor(solver = 'lbfgs', activation = 'logistic', 
                            alpha = 1e-4, hidden_layer_sizes = (10, 1), 
                            random_state = 1, max_iter = 1000000)

# Train the AI.
AI_regressor.fit(temp_normalised, time_normalised)



5.  Make a single prediction

# Make a single prediction for temp = 35 degrees  (x = 0.35).
prediction = AI_regressor.predict([[0.35]])
print('For 35 degrees, time is', prediction * 2000, 'milliseconds.')

Denormalise the 
time result.

For 35 degrees, time is [799.02094774] milliseconds.



6.  Plot original data and AI line of best fit

# Plot experiment data.
plt.scatter(temp, time, color = 'orange')

# Plot AI data. Use AI to predict y values for a series of x values.
x = np.arange(0, 1, 0.01)                        # start, stop, step
y = AI_regressor.predict(x.reshape(len(x), -1))  # put each x-value in its own array, 
                                                 # suitable for predict()
plt.plot(x * 100, y * 2000, color = 'blue')      # denormalise x and y for plot

# Limit plot to an appropriate range and domain.
plt.xlim(0, 100)
plt.ylim(0, 2000)
plt.xlabel('temperature (degrees C)')
plt.ylabel('time (milliseconds)')
plt.show()

Denormalise the 
time result.



6.  Plot original data and AI line of best fit

# Plot experiment data.
plt.scatter(temp, time, color = 'orange')

# Plot AI data. Use AI to predict y values for a series of x values.
x = np.arange(0, 1, 0.01)                        # start, stop, step
y = AI_regressor.predict(x.reshape(len(x), -1))  # put each x-value in its own array, 
                                                 # suitable for predict()
plt.plot(x * 100, y * 2000, color = 'blue')      # denormalise x and y for plot

# Limit plot to an appropriate range and domain.
plt.xlim(0, 100)
plt.ylim(0, 2000)
plt.xlabel('temperature (degrees C)')
plt.ylabel('time (milliseconds)')
plt.show()

Denormalise the 
time result.



Inside a neural network

RESOURCE: My Computer Brain

LESSON COMING SOON: Inner Workings of an AI 
(Years 9-10)

EXPLAINER VIDEO: Introduction to 
AI and machine learning 

Science 
Alert

https://mycomputerbrain.net/php/experiments/ai.experiment23.php
https://www.digitaltechnologieshub.edu.au/resourcedetail?id=95f44c98-09f9-6792-a599-ff0000f327dd
https://www.digitaltechnologieshub.edu.au/resourcedetail?id=95f44c98-09f9-6792-a599-ff0000f327dd


Investigating a little further

Inside the 
perceptron.

Demo

https://mycomputerbrain.net/php/experiments/ai.experiment13.php


Inside the Perceptron

Inside the 
perceptron.

Demo

https://mycomputerbrain.net/php/experiments/ai.experiment14.php


Lesson plans
Artificial Intelligence

Access DT Hub AI lesson plans

https://www.digitaltechnologieshub.edu.au/teachers/lesson-ideas/ai-lesson-plans


A chance to ask 
questions ...

Use the chat…

How can you incorporate 
these teaching ideas?

What do you feel more 
confident about?  

What do you still need to 
know?



Next steps
Making a commitment to 
implementing AI in your classroom
Use the chat to write your idea of 
where you will include AI as part of 
your teaching and learning program.
Connecting and sharing with the 
group.
email:
digitaltechnologieshub@esa.edu.au

mailto:digitaltechnologieshub@esa.edu.au


Other Deep Dives
Deep dive 3: Natural language processing for large text 
analysis

Tues 24th August 2021

Deep dive 4: AI, ethics and systems thinking Tues 7th Sept 2021


