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Project Plan (Feb 2020 – Jan 2021)

Phase 1 (Preparation)

Briefing Seminar and Selection Test 
(Written gifted quotient test, math subject test, strengths & difficulties 
questionnaire, children’s hope scale and brief strengths scale): 
30 May 2020

Announcement of Final Result: 10 June 2020 
(A total of 54 students were admitted)
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Project Plan: Phase 2 (Mathematics/Psychology)
4 full-day lessons on mathematics related to STEM and 
2 half-day lessons on psychology

4 July 2020 Sorting Algorithm-Sorting Machine

8 August 2020 Calculus Theory-Cycloid Curve, Square Wheel

15 August 2020 Probability & Statistic Theory-Galton Board

22 August 2020 Chaos & Fractals Theory-Double Pendulum

29 August 2020 Psychology

5 September 2020 Psychology

The STEM lessons included Mathematics theory/3D Modelling techniques to equip students with the 
ability to hands-on mathematical models from raw materials and 3D software “Tinkercad”

The Psychology lessons demonstrated the strengths of students through daily activities and 
how their talents could be used to cope with the adversity in the covid-19 pandemic.



Market products related  to STEM 

1. Mbot Mechanical, 4Wheel Driving

2. Mechanical robot - LEGO WeDo2.0 , Metas , LittleBits

3. Coding for AI and electronic devices

4. 3D printing



STEM with Mbot
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Source pictures from ezone magazine 

Video taken from LTExpo-2022 



Mechanical Robot - LEGO

Source pictures from ezone magazine 



Coding for AI and electronic devices

Source video from CocoRobot

Photos taken from LTExpo-2022 



3D Printing

Photos taken from LTExpo-2022 
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GEF Project: Aims and Objectives

• Experience mathematics

• Appreciate the beauty of mathematics

• Showcase the beauty of mathematics 
with hands-on model built from 3D 
printing or raw materials
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How to experience Mathematics?

• Reproduction of models that have been exhibited

• Improvement on the “quality” of the models

• Creation of new model that has never been exhibited



Phase 2-Sorting Algorithm: Sorting Machine
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Source picture from Mr. Innovative 



Phase 2-Calculus Theory: Cycloid Curve & Square wheel
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Photos taken from Museum of Mathematics in Hokkaido 



14

What is a Cycloid Curve?
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How to appreciate the beauty of Mathematics?
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How is square wheel 
be possible to move?

• It must move on a surface of inverted catenaries.

• Shape like cycloid curve.
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Square Wheels

Source picture from google search 
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How about this?

Source picture from google search 
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Phase 2-Probability & Statistics: Galton Board

Binomial Distribution B(x; n, p)

Photo taken from Museum of Mathematics in Hokkaido 

Pascal’s triangle

x~B(x; n, p)
n trials each with p successful rate.
The total number of successes is a 
random variable, x
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Normal Approximation to Binomial Distribution

Source pictures from google search 

Normal Distribution N(µ, 𝜎2)

Photo taken from Museum of Mathematics in Hokkaido 



Binomial distribution 
x~B(x; n, 0.5)

Galton board
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Source picture from google search 

Normal Distribution 
N(µ, 𝜎2) = N(0.5n, 0.25n)



Galton Board
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Source video from youTube



Phase 2-Chaos & Fractal: Double Pendulum
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The slightly change of values in the parameters L, 𝜃1, 𝜃2
gives very different chaotic patterns  



26

Raw materials hands-on experience in a Summer math project at 
La Salle College in August 2006.

S3-S4 students:

8 boys from La Salle College

8 girls from Heep Yunn School

8 boys+girls from Pui Ching Middle School

How to showcase the hands-on math models?
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Mechanical Workshop @ La Salle College
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Binary Sorting Machine
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Galton Board
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Square Wheel & Steepest descent curve





Showcase hands-on models by 3D printing 
Galton Board
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Bought from Amazon @US$40

3D printing from the GEF project with 3D software Tinkercad
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3D printing by a student during one 

morning session of the 3D modelling 

project



3D Car Racing
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Showcase hands-on models by raw materials



Sorting Machine

The first phase 2 meeting was arranged face-to-face for 
teaching sorting algorithm: bubble, binary, and merge sorts.  
Demonstration of binary sort was done through using the 
Poker.  A 3D model on binary sorting machine was built by the 
3D software Tinkercad.  



Hands-on square-wheel car by a gifted student

Cannot be compared to most 
STEM exhibition which normally 
showcase fancy manufacture-
designed robots with all sorts of 
AI and electronic devices.

BUT this is the rationale of this 
teaching and learning 
programme for math@STEM
education in the hope that the 
beauty of mathematics behind 
the hands-on models can be 
appreciated and mastered.
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Project Plan: Phase 3 (Individual Research)

Throughout the research lessons, these students were required to give oral presentations of their 
mathematical models and proposed solution methodologies. Some of these research works are very 
impressive, showing the potential research ability of mathematically gifted secondary students. 



Research Group on Covid-19 pandemic

A Research Group on Covid-19 
pandemic data modelling in Hong 
Kong was established in the last 
summer 2022, which composed of 
one of the eight finally selected 
students from the GEF project; 
one CityU MA Year 3 student; and 
one Chemistry major Year 3 
student from Taiwan Chi Nan 
University. 



Research Methodology: Data collection, 
analysis, and visualization

• Data Sources

Centre for Health Protection

• Tools for developing visualizations

MATLAB, Tableau and Excel.

The graphical displays can help us identify trends patterns, 

outliers in the data and formulate hypotheses for further testing

The research group met regularly in every Saturday afternoon.  Topics related to Covid-19 pandemic were 
proposed, discussed, and investigated.



2 poster 
presentation 
at the 4th

International 
Conference 
on Public 
Health and 
well-being 
2022



Accepted and will appear in 2023. 
The 2021 Journal Impact Factor for 
the HKMJ is 3.125.



A brief research report has just been accepted to publish 
at the journal ‘Frontiers in Public Health’, which has a 
high impact factor of 6.641.  Frontiers is ranked the third 
most-cited publisher in USA.  This paper will appear by 
the end of this December 2022.



Conclusion

• This pilot research experience group between secondary 
school and university students demonstrates the benefit of 
collaborative teaching and learning education project (for 
example, the EDB Gifted Education Fund).  Encouraging results 
can be achieved by arousing the interest of gifted students 
through teaching STEM and motivating their self-learning 
desire from solving real-life problems.
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