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Key Takeaways

1.

STEAM Development in our School; How to develop our
school-based curriculum?

How to generate various educational ideas? How the ideas
evolved from time to time?

3. How to conduct a STEAM lesson? (Objectblocks; Arduino)

4. How to efficiently utilize resources to purchase STEAM-

related hardware? (Raspberry Pi)
Latest Updates on our STEAM Curriculum (Al and Python)



School-based STEAM Development

2017-2018 > STEM TEAM Startup

Exploration SUBJECTS + CCA 2018-2019

School-based S2 & 3 STEM

2019-2020 ED Curriculum Breakthrough

QEF-DFP PROJECT

< 2020-2022

Curriculum Updates

Develop our school- Re-develop
based A.l Curriculum

Whole-school Approach
Challenge Under Pandemic

2022-2024 )

Consolidation







S.2 & 3 Curriculum
Overview

S2 (H)
CoSpaces

S3 (H) $3 (W)

Raspberry

pi Arduino

Simple Concepts on
Coding & Making

Game Design
Experience VR & AR

] ObjectBlocks

I-P-S (Cloud)-O + Internet of Things
Train to be a Maker

» Theory + Experience

« Computer Vision

(Extract Features)

» Natural Language
Processing

* Generative Al

Information
Literacy

Use of Al in Search
Engine and Social
Media and its Problem

SEHS A W Codebooks Al Biased

Computer + Python
A center to connect everything
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Using Microcomputer Sets

IT in Education and Mobile Computer

Devices to Develop Students’

Technological Series | Gt

12 June 2019

22 February 2019 -

Pui Tak Canossian College ] F JoLLy
Mr Ho Cheuk Pun John et \\?

[V BIEmEBWNR
\.' Pui Tak Canossian College

STEM (RASPBERRY PI)

IT in Education Technological Series: Using Single Board
Computer in STEM Education and Construct a Maker
Culture at Junior Secondary Levels (Advanced Level)

3 August, 2022

Microcomputer Sets in Internet of Things in STEM
@ Education Related Learning Activities at Junior

I' HithamER
‘hh q Pui Tak Canossian College

STEM (ARDUINO, 10T)

IT in Education Technological Series: Using

@ Secondary Levels (Advanced Level)

12 April, 2021

The Seamless Articulation Pathway for
the Junior to Senior Python Learning
(From STEAM to New ICT Curriculum)

R ZAVY)S S Python 28

Pui Tak Canossian College BEiaiZ{E &0
L&T Expo 2022

o debesks

Ho Cheuk Pun John
Assistant Principal
7 December 2022

Explore how to bridge the gap between the Junior
STEAM Python and the new ICT curriculum learning.
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IT in Education Technological
Series — How to teach Module on
Artificial Intelligence for Junior
Secondary Level through various
online resources? (Advanced
Level)
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Partnership with HK Innovative Company

Resources Cooperation

QEF / Innovation Lab Synergy

g O BB

Cost Effectiveness Build Up Education Ideas

How to calculate? A good foundation

People & Knowledge Valuable Products



Educational Ideas - Students’ Interest & Needs
What are education goals?

Hom ;.
N
CityU Apps Lap

IS now the |
3 ‘ e leading
orce in Hong Kong to promote the

Vi
alue of coding education tothe

2018 - 2019 S.2 LACP Public in a systematic approgc;

e

The IDEA

+ The formation of the idea
+ Inspiration from the sharing of Mr
Kwok Tsz Fung (Tin Ka Ping
Secondary School)
+ Discussion with STEM Team
+ Reflection on the experience of
2017 - 2018
+ Help from 3D JollyFab
+ Hardware & Software Support




Educational Ideas - Students’ Interest & Needs
How the ideas evolved?
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Educational Ideas - Students’ Interest & Needs
How to further develop on the foundation?

What is Pixel? (I8 & ?
Creating Graphics for Engraving
%I—I 1}EHE§IJ 1% Still remember Pixel Art? JREDISHE R EHE ?
Micro:bit GIFT BOX 181 &

| Laser Cutter Engraving - 2 |
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() A e
Engraving size BiZIR <
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Engraving size M ZIR T
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Pre— F Required Engraving resolution R =
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Teaching with the learning STAGES in mind

Discover it works! 01 Why doesn’t work? 3
Learn by doing Debugging

Multiple Solutions
04 Problem Solving &

Mastering Skills
02 :
Scaffolding Creating







= 3BSTEM (2HI) 2020-2021 stream Eeemarh People & 3B STEM (_k:1-14) 2020-20... stream Classwork People &

(H Meet ﬂ Google Calendar @ Class Drive folder
(h Meet [=) Google Calendar (&) Class Drive folder

Python Coding (03) - Font Edited 22 Mar

Lesson 12 - Two Boards Communication Posted 26 Mar
Python Image Manipulation 02 E] 1 Posted 8 Mar

- I 3 Edited 22 M
Lesson 13 - Demonstrate loT application... &l e ar Python Image Manipulation Edited 8 Mar

Lesson 11_01loT 01 (Inspect Your Home ... &l 1 Edited 12 Mar Python Coding Calculation (02) Edited 15 Jan

IPO Application 3 (Potential Meter & Servo ... Posted 15 Jan Python Cading Intrecuction (00 Edtind 1530

Switch On Raspberry Pi & take a photo Edited 15 Jan

IPO Application 2 Due 21 Dec 2020, 08:00

No due date

Posted 18 Dec 2020 (Edited 15 Jan) 0 0 14

1 1 1 7 Handed in Assigned Marked

Handed in Assigned (Half Class) Lesson 02 Ca...
Google Slides

(2020-2021) Lesson 07.1-... i . ServoMotorTask3B.mov
Google Slides g b Video

View assignment

View assignment Create IFTTT Applet Edited 15 Jan




Celebrate Every
Tiny Victory

— Manoj Jain




WHY ARDUINO &
OBJECTBLOCKS?

An upgrade from Micro:bit
Maker Culture
Extensible
o Resourceful
o Parts from Taobao
o Connect the future studies
Manageable
o BYOD(Platform on Tablet)
o Password Issue
Internet of Things(loT) compatible
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INPUTIg A

Button $%$H

Potential Meter EI 2%

Temperature Sensor ;& fZ fX & 23
Humidity Sensor}&fE X FE 2%
Light Sensor Y FE RXfE2S
Obstacle Sensor FEREE4 X FE2S
Water Level Sensor 7K1\ Gk fE 2§
Sound Sensor & & R FEZ3

Ultrasonic Sensor 85 & RX FE 23

OUTPUTHsI

Servo Motor falfR B iZ
LED &
Buzzer 1523
7-Segment Display
LCD 16x2

IPO application

INPUT
BA

1. Button ¥&$#
2. Potential Meter

KA~ BE -
UltrasonicIgE

Process
RIPEE

OUTPUT
BiHRE

1. Servo Motor
fGlAR 6%
2.LED 8

3. Buzzer

0523
4. 7-Segement
Display
5.LCD 16x2
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Maker Spirit: Persistent under pandemic
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What is a raspberry pi?
SINGLE BOARD COMPUTER



RASPBERRY PI - FOUNDED BY EBEN UPTON (2012-2-29 ON SELL

Demand for Raspberry Pi, the British
£22 computer, crashes website

Design intended to inspire schoolchildren and adults to program
sees overwhelming demand as first versions go on sale

A Engineer Eben Upton with an earlier prototype of the Raspberry Pi computer, which is fully programmable and
capable of running software such as Firefox. Photograph: Antonio Olmos

A new British computer that costs just £22 went on sale at 6am on
Wednesday morning - and immediately sold out, crashing the websites
selling it in the process.

- The Raspberry Pi is intended to inspire a new generation of schoolchildren to
learn to program, just as the Sinclair Spectrum and BBC Micro did in the
1980s, which led to the burgeoning UK games sector.

10 years of Raspberry Pi: an interview

with founder Eben Upton

Published on 26th March, 2019 by Alice

Historically we haven't really taught computer "
science in schools to any great degree, so we We've sold 25 million
were getting our applicants from home

computing in the hobbyist world. Raspberry Pi's now so its

a slightly different scale

As home computing as a hobby declined to what we imagined  pp

during the 1990s, our supply of prospective

undergraduates dried up. And really, the idea

of Raspberry Pi was to see if we could reboot the home computing hobbyist
world that used to exist in this country — and if we could reboot that, would it

lead to an increase in the number of applicants. B
N - =



——t

Raspberry Pi
Foundation Learn Teach Research Computers Aboutus

QUICK BROWSE - RASPBERRYPI .0RG

Find out more about our computers for
home, industry and education at
raspberrypi.com

Visit raspberrypi.com




WHY
RASPBERRY PI?

e Maker Culture consistency
o Arduino to Raspberry Pi
(Microcomputer set to Computer)
o Computerversus Tablet
o Student Experience
o Value of a desktop/laptop
computer
o Road to asoftware/hardware
developer
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RASPBERRY Pl - MODELS & SPECIFICATIONS (4]

Completely upgraded, re-engineered
Faster, more powerful

Choice of RAM

More powerful
processor You'll recognise the price along with the
basic shape and size, so you can simply drop
your new Raspberry Pi into your old projects

for an upgrade; and as always, we've kept all

our software backwards-compatible, so what
USB-C ; ;
Paiwar you create on a Raspberry Pi 4 will work on
supply GIGABIT any older models you own too.
ETHERNET
MICRO HDMI PORTS \ use3

Supporting 2 x 4K displays UsSB 2

Specifications

Broadcom BCM2711, Quad core Cortex-A72 (ARM v8) 64-bit SoC @
1.5GHz

2GB, 4GB or 8GB LPDDR4-3200 SDRAM (depending on model)
2.4 GHz and 5.0 GHz IEEE 802.11ac wireless, Bluetooth 5.0, BLE
Gigabit Ethernet

2 USB 3.0 ports; 2 USB 2.0 ports.

Raspberry Pi standard 40 pin GPIO header (fully backwards compatible
with previous boards)

2 x micro-HDMI ports (up to 4kpé0 supported)

2-lane MIPI DSI display port

2-lane MIPI CSI camera port

4-pole stereo audio and composite video port

H.265 (4kpé0 decode), H264 (1080p60 decode, 1080p30 encode)
OpenGL ES 3.0 graphics

Micro-SD card slot for loading operating system and data storage
5V DC via USB-C connector (minimum 3A*)

5V DC via GPIO header (minimum 3A*)

Power over Ethernet (PoE) enabled (requires separate PoE HAT)
Operating temperature: 0 - 50 degrees C ambient

* A good quality 2.5A power supply can be used if downstream USB
peripherals consume less than 500mA in total.
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= Raspberry Pi 0S

Your Raspberry Pi needs an operating system to
work. This is it. Raspberry Pi OS (previously called
Raspbian) is our official supported operating
system.

Install Raspberry Pi OS using . S T

Raspberry Pi Imager ‘

Raspberry Pilmager is the quick and easy way to install

Raspberry Pi OS and other operating systems to a microSD Raspberry Pi
card, ready to use with your Raspberry Pi. Watch our 45-

second video to learn how to install an operating system DRsEion Sysien

USing Raspberry PI Imager. CHOOSE 0S CHOOSE STORAGE

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

Download for mac0S

Download for Windows

Download for Ubuntu for x86



OTHER PARTS

AGI Class 10 UHS-1 TF138 MicroSD Card 16GB

RAE—MIISHA 2 A

BE MicroSD IR - Read 55MB/s, Write 20MB/s
R 16GB

HEARERSS > ORBEREE > BRBIEMERMTRRRE -

Xiaomi 7\ T W 20000mAh 50W PB200SZM

BE HER TiEE: 20000mAh
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RASPBERRY Pi - Al

Part 2 - How to Run TensorFlow Lite Object Detection Models on the
Raspberry Pi (with Optional Coral USB Accelerator)

TensorFlow Lite USB Accelerator

Introduction

This guide provides step-by-step instructions for how to set up TensorFlow Lite on the Raspberry Pi and use it to run object detection
models. It also shows how to set up the Coral USB Accelerator on the Pi and run Edge TPU detection models. It works for the Raspberry Pi 3
and Raspberry Pi 4 running either Rasbpian Buster or Rasbpian Stretch.

This guide is the second part of my larger TensorFlow Lite tutorial series:

1. How to Train, Convert, and Run Custom TensorFlow Lite Object Detection Models on Windows 10
2. How to Run TensorFlow Lite Object Detection Models on the Raspberry Pi (with Optional Coral USB Accelerator) <--- You are here!

3. How to Run TensorFlow Lite Object Detection Models on Android Devices
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Raspberry Pi + ObjectBlocks Powered
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ObjectBlocks Powered
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ObjectBlocks Powered
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Teaching with the learning STAGES in mind

Discover it works! 01 Why doesn’t work? 3
Learn by doing Debugging

Multiple Solutions
04 Problem Solving &

Mastering Skills
02 :
Scaffolding Creating




Latest Updates on our STEAM Curriculum
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#E—& : Hello World
@ xighx < F& A Codebooks

il Python ¥

Lesson 1: Hello World

@ English < F&

Let's write our first Python program!

2 Codebooks

ot BET

® wlhx < Fa 2 Codebooks

Lesson 2: Variables

@ English < F& & Codebooks [ kit
In this lesson, we will discuss what variables and their characteristics are,
B=® (E-—80) :¥F

@ %t < F& 2 Codebooks

fr Python P

Build your curriculum (

2EGES

mE sy

0 it

0 &t

%! (data type)

O &

and when to use

them in the program

start from scratch or start from something)

WO FREEEEA > Lesson 2: Variables

0o AT 2 B2 J

Lesson 2: Variables

In this lesson, we will discuss what variables and their characteristics are, and when to use them in the program. B BEIENRA

O sz 4

What are Variables?

In Mathematics, we use symbols like x, y or 7 to represent “variables” that store numerical values in a formula. In computer programs, we also use “variables” to
store values. The difference is that the variables in computer programs can store values of different data types like numbers, strings, boolean etc.

Variables are like boxes to which we could store values and from which we could read values.

amount pi message

. 0y Y

100 314 “Hello™

integer float string
Let's revisit the program from Lesson 1:

+ Atline 1, we create a new variable called “name”, which stores the text value inputted by the user

« At line 2, we access that text value from the “name” variable and print it out.

These are the two things that vou can do with variables: store a value into variable, and read the value from the variable

Build from programmers
Not textbook writers



EDUCATION BUREAU CIRCULAR MEMORANDUM NO. 109 /2023

From : Secretary for Education To : Heads of Government, Aided (including
Special Schools), Caput and Direct
Subsidy Scheme (DSS) Schools

Ref. : EDB/CSD/TE/08-40/01
Date : 19 June 2023

Curriculum Modules on Innovation and Technology Education -
“Enriched Module on Coding Education for Upper Primary Level” and
“Module on Artificial Intelligence for Junior Secondary Level”

Summary

The purpose of this circular memorandum is to announce the two captioned modules for

adoption by schools to further promote innovation and technology (I&T) education.



Module on Artificial Intelligence for Junior Secondary

Level
Learning and Teaching Resources
Lo English Chinese
Description : ;
Version Version
Module on Artificial Intelligence for Junior Booklet 1,
Secondary Level (Booklet 1) Powerpoint, Details EFAK
(Last update on 31.07.2023) Worksheet
Module on Artificial Intelligence for Junior Booklet 2,
Secondary Level (Booklet 2) Powerpoint, Details SEAMEE
(Last update on 31.07.2023) Worksheet
Module on Artificial Intelligence for Junior Booklet 3,
Secondary Level (Booklet 3) Powerpoint, Details FE MK

(Last update on 31.07.2023) Worksheet



Booklet 1

Cu rricu lu m Ana lySiS 7 lessons; 35 minutes each

« Introduction to Al

1. Introduction to Al, Al Basics(l) & (ll) + Al Basics (D

« Al Ethical Principles
« Computer Vision (I)

2 . AI Et h | ca l |SS ues « Computer Speech apd Lar_xguage @
« Al and Computer Simulation (I)
.. « Al in Robotic Reasoning (I)
3. Computer Vision (1) & (1) & (lII)
Booklet 2
4. Computer Speech and Language (1) & (1l) ? lusaans, Amminiites sach
« Al Basics (II)
5. Al and Computer Simulations (1), (I1) » Al Ethical Issues
« Computer Vision (II)
. . . « Computer Speech and Language (II)
6. Alin Robotic Reasoning (I) & (1) & (Il1) . Al in Robotic Reasoning (II)
« Al and Future of Work (I)
- Societal Impact of AI(I)
7 . AI an d FUtu re Of WO rk (I) & (I I) » Group Project Design, Development and Presentations (I)
8. Societal Impact of Al (I) & (1) Booklet 3 |
6 lessons; 35 minutes each
9. Group Project Design, Development and . Computer Vision (III)
. « Al and Computer Simulation (II)
Pl’ese ntation (I) & (I I) « Al in Robotic Reasoning (III)

+ Al and Future of Work (II)
- Societal Impact of AI (IT)
« Group Project Design, Development and Presentations (II)




Curriculum Analysis

1.

Introduction to Al, Al Basics(l) & (Il)

Machine Learning versus Computer Programming

Al in Robotic Reasoning (Rule-based vs Knowledge-based)
Google Platforms, Colab, Edge Impulse
Computer Vision (1) & (1) & (111)

How do computers “see” things? Ideas of CNN; Features
Extraction

Al and Computer Simulation (Simulator & Generative Al)
Google Platforms, Colab, Donkey Car
Computer Speech and Language (I) &(ll)
Natural Language Processing (NLP)
ChatGPT (Generative Pre-trained Transformer)

Google Colab, k12GPT.ai

Booklet 1

7 lessons; 35 minutes each

Introduction to Al

Al Basics (I)

Al Ethical Principles

Computer Vision (I)

Computer Speech and Language (I)
Al and Computer Simulation (T)

Al in Robotic Reasoning (I)

Booklet 2

8 lessons; 35 minutes each

Al Basics (I1)

Al Ethical Issues

Computer Vision (II)

Computer Speech and Language (II)

Al in Robotic Reasoning (IT)

Al and Future of Work (I)

Societal Impact of Al (I)

Group Project Design, Development and Presentations (I)

Booklet 3

6 lessons; 35 minutes each

Computer Vision (III)

Al and Computer Simulation (IT)

Al in Robotic Reasoning (III)

Al and Future of Work (II)

Societal Impact of AI (IT)

Group Project Design, Development and Presentations (II)




Concept Mapping

Simplified Key elements Important Al & Related Concepts
1. Introduction to Al, Al Basics(l) & (Il) Machine Learning
. Machine Learning versus Computer Programming Supervised Lea ming

. Al'in Robotic Reasoning (Rule-based vs Knowledge-based)

Edge Al / On-device Al
. Google Platforms, Colab, Edge Impulse

2. Computer Vision (1) & (Il) & (Il) Extract Image Features and Convolution

Neural Network
. How do computers “see” things? Ideas of CNN; Features

Extraction TensorFlow Lite

. Al and Computer Simulation (Simulator & Generative Al)

GANs (Generative Adversarial Network)
. Google Platforms, Colab, Donkey Car

3. Computer Speech and Language (I) & (Il) Natural Language Processing (NLP)

. Natural Language Processing (NLP) Prompt Engineering
. ChatGPT (Generative Pre-trained Transformer)

. Google Colab, k12GPT.ai



Teaching A.l.
in a maker culture-centred curriculum

@

HANDS-ON PRACTICE EXPERIENCE TO LEARN



Understand my teachers

Worries

Realization and exploration of the potential of Generative Al

 Visual Arts
» Chinese Language
* English Language
* Economics

Tools and Platforms

» ChatGPT, POE, Copilot, Midjourney, Stable Diffusion...
* k12GPT.ai



Key

The professionalism of the teachers




| Major Paradigm Shift

« Teacher is the master of knowledge. o~ \
- Role: Knowledge Deliverer } Google X1

« Teacher is the master of skills.
- Role: Skills Trainer } . 7 X 24 Tutor

* Teacher is a master learner.
* Role: Learning Tour Guide & Companion} ", Shepherd
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i Canossian Daughters of Charity _
i Girls’ School _
i 200 Peel Rise, Aberdeen, Hong Kong _

Mr Ho Cheuk Pun John Bl £ BB £

» hcp@ptcc.edu.hk, 92269851
« Assistant Principal, IT & STEM Coordinator

Mr Lee Kwan Yu Fl £z EF

* blky@ptcc.edu.hk, 68550536
« STEM & IT in Education Team Coordinator

« Junior Science & Physics Panel Head




