
How to Develop Students‘ Multiple 
Intelligences through STEAM Education

如何利用 STEAM 教育發揮學生的多元智能

Prof. Benny Y C Hon
Adjunct Professor, City University of Hong Kong

韓耀宗教授
香港城市大學客座教授

Mr Francis K F Tsang
Assistant Principal, Munsang College Primary School

曾建勳
民生書院小學協理副校長



Mr Francis K F Tsang
Assistant Principal, Munsang College Primary School

曾建勳
民生書院小學協理副校長



資優教育

STEAM 教育
多元智能

發展





The Theory of Multiple Intelligences 
(Howard Gardner), 1983









STEAM from Home

主要目的：

1. 在疫情下，讓學生繼續參與STEAM學習。

2. 學習「工程設計流程」(Engineering Design Process - EDP)
Engineering 
Design 
Process



STEAM from Home

主要目的：

1. 在疫情下，讓學生繼續參與STEAM學習。

2. 學習「工程設計流程」(EDP)

3. 使用網上平台，分享和欣賞學習成果。

4. 為往後的網上 STEM Day 作準備。



STEAM from Home
日期：9,11,13-11-2020

活動形式：

● 人數：30人 (每班15人)
● 教節：3堂
● 時間(每堂)：30分鐘
● 學習主題：陀螺

1. 歷史文化 (STEAM)
2. 結構、物料及轉動方法
3. 製作 (STEAM)
4. 影響陀螺旋轉時間的因素
5. 改良和分享

Engineering 
Design 
Process

物料：包裝盒紙皮
原因：它比紙張厚和硬

設計圖（作品名稱）





STEAM from Home 作品分享

外觀設計 (STEAM)
設計圖
● 設計原因
● 記錄 → 改良

增加陀螺旋轉時間的設計
● 形狀
● 物料



年級 STEM 活動

一年級 籠中鳥
高效吸水拖把
家庭樹相架（課後延伸）

二年級 小富翁（硬幣分類器）
浮沉八爪魚
保持通話（課後延伸）

三年級 風繼續吹（風向儀）
空氣炮
保暖器（課後延伸）

Online STEM DAY （8/2/2021）



年級 STEM 活動

四年級 羅馬炮架
橡皮放映機
太陽爐（課後延伸）

五年級 低頭一族（三角支架）
飲管笛子
降落傘（課後延伸）

六年級 氣墊船
凸輪玩具

Online STEM DAY (8/2/2021）



一至六年級STEM 校本小冊子



STEM 小冊子設計構思

1. 學習目標

2. 加入閱讀元素

3. 發現探究問題

4. 作出假設

5. 搜集材料及工具

6. 設計草圖

7. 動手製作

8. 作品紀錄



STEM 小冊子設計構思

10. 分析及總結

11. 改良作品

12. 再次測試及比較結果

9. 測試及比較結果



學生作品紀錄

使用wakelet 分享和欣賞作品

https://wakelet.com/

https://wakelet.com/


STEM Day 學生作品 一年級



STEM Day 學生作品 一年級



STEM Day 學生作品 二年級



STEM Day 學生作品 二年級



STEM Day 學生作品 三年級



STEM Day 學生作品 三年級



STEM Day 學生作品 四年級



STEM Day 學生作品 四年級



STEM Day 學生作品 五年級



STEM Day 學生作品 五年級



STEM Day 學生作品 六年級



STEM Day 學生作品 六年級



STEM Day 學生作品 六年級



未來發展--DREAM BIG IN STEAM（ECA）

micro:bit in Use

Process of Scientific Inquiry

Scientific experiment

Turbo-jet aircraft design

Tinkercad in Use

3D-printing



未來發展--DREAM BIG IN STEAM（ECA）

Design Thinking

Creative tools for thinking

Strandbeast







Sharing of a STEM course to Gifted and Talented 
Secondary School Students of Hong Kong 

Prof. Benny Y C Hon
Adjunct Professor, City University of Hong Kong

韓耀宗教授
香港城市大學客座教授
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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 
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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.

54
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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, 𝜎𝜎2)

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, 𝜎𝜎2) = 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, 𝜃𝜃1, 𝜃𝜃2 gives very 
different chaotic patterns  



Hands-on models by 3D printing Galton Board

62

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



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 student from KG V
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.



Two poster 
presentation at 
the 4th

International 
Conference on 
Public Health 
and well-being 
2022



The 2021 Journal Impact Factor for the 
HKMJ is 3.125.



A brief research report has been published 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.  



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.



Q & A



Thank You!
maychon@cityu.edu.hk

kftsang@munsang.edu.hk

mailto:maychon@cityu.edu.hk
mailto:kftsang@munsang.edu.hk

	How to Develop Students‘ Multiple Intelligences through STEAM Education
如何利用 STEAM 教育發揮學生的多元智能
	Slide Number 2
	Slide Number 3
	Slide Number 4
	The Theory of Multiple Intelligences (Howard Gardner), 1983
	Slide Number 6
	Slide Number 7
	Slide Number 8
	STEAM from Home
	STEAM from Home
	STEAM from Home
	Slide Number 12
	STEAM from Home 作品分享
	Slide Number 14
	Slide Number 15
	一至六年級STEM 校本小冊子
	STEM 小冊子設計構思
	STEM 小冊子設計構思
	學生作品紀錄
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	STEM Day 學生作品
	 未來發展--DREAM BIG IN STEAM（ECA）
	 未來發展--DREAM BIG IN STEAM（ECA）
	Slide Number 35
	Slide Number 36
	Sharing of a STEM course to Gifted and Talented Secondary School Students of Hong Kong 
	Slide Number 38
	Project Plan (Feb 2020 – Jan 2021)�
	Project Plan: Phase 2 (Mathematics/Psychology)
	�Market products related  to STEM 

	STEM with Mbot
	Mechanical Robot - LEGO��
	Coding for AI and electronic devices
	3D Printing
	�GEF Project: Aims and Objectives

	How to experience Mathematics?
	Phase 2-Sorting Algorithm: Sorting Machine
	Phase 2-Calculus Theory: Cycloid Curve & Square wheel
	What is a Cycloid Curve?
	How to appreciate the beauty of Mathematics?
	Slide Number 52
	Slide Number 53
	How is square wheel be possible to move?
	Square Wheels
	How about this?
	Phase 2-Probability & Statistics: Galton Board
	Normal Approximation to Binomial Distribution
	Galton board
	Galton Board
	Phase 2-Chaos & Fractal: Double Pendulum
	Hands-on models by 3D printing Galton Board
	Slide Number 63
	Hands-on models by raw materials
	Sorting Machine
	Hands-on square-wheel car by a student from KG V
	Project Plan: Phase 3 (Individual Research)
	Research Group on Covid-19 pandemic
	Research Methodology: Data collection, analysis, and visualization
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Conclusion
	Q & A
	Thank You!��maychon@cityu.edu.hk��kftsang@munsang.edu.hk�

