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統籌及參與學校

• 九龍真光中學

• 伊利沙伯中學

• 可立中學（嗇色園主辦）

• 香港中文大學校友會聯會

張煊昌中學



• 學生能運用數學知識及建模以解決問題

• 推動中學數學課程發展

• 培養教師在數學建模的認識及實踐

計劃目標



計劃特色

• 支援各參與學校設計並實行兩項數學建模活動

• 為參與教師舉辦數學建模講座

• 到校共同備課、觀課及評課

• 設立網上資源庫以分享各校的教材及成果

• 與教育局數學教育組及其他專業團體交流意見



本年度舉辦之活動

九龍真光中學

• 「如何推行數學建模」講座（2024-9-24）
• 「遊學團挑選方法」教材及課堂分享（2024-11-5）
• 設立網上資源庫及共享教案



各校舉辦之數學建模活動

伊利沙伯中學

• Dilution of household bleach: applying ratios and
proportions to solve real-life problems (2024-12-11)

• Mathematics modelling project presentation (2025-
3-21)

• Germany study tour (2025-5-21)



各校舉辦之數學建模活動

可立中學（嗇色園主辦）

• Introduction to mathematical modelling (2024-12-13)
• Exploring mathematical models from real life using

probability (2025-5-2)



各校舉辦之數學建模活動

香港中文大學校友會聯會張煊昌中學

• 如何分配溫習時間（2024-12-17）
• 設計最划算的校外教學行程（2025-5-12）



「如何推行數學建模」講座

• 透過講座讓參與教師

對數學建模初步認識

• 引用學者著作以鞏固

數學建模教學基礎

• 分享事例令教師容易

起步



「如何推行數學建模」講座



「如何推行數學建模」講座



「如何推行數學建模」講座



「遊學團挑選方法」教材及課堂分享

• 本校擔當領導者率先

設計及實行數學建模

活動

• 活動目的是為各參與學

校「打強心針」

• 通過評課促進各校科組

同事間專業交流



「遊學團挑選方法」教材及課堂感想

• 思考如何將數學建模

融入現今課程內

• 活動的得益

• 學生能在課堂以外發揮

數學建模的知識和技巧

• 跨學科協作（STEAM
）



參與學校分享

伊利沙伯中學



QEF Thematic Network on "Promotion of STEAM Education by Infusing 

Mathematical Modelling into Secondary Mathematics" (2024/25)

Queen Elizabeth School

2025.06.17

Mr. Marco Cheung, Ms. Wendy Cheung, Mr. Tommy Chiang



S2 Mathematical 
Modelling –
Dilution of Household 
Bleach 

Applying ratios and proportions to 
solve real-life problems

Date : 11 December 2024
Time : 09 : 55 – 11 : 15
Class: S.2B
Subject Teacher: Mr. Marco Cheung



Project Overview

Target Audience

Form 2 students, 

Class of 34

Key Question

Which bleach performs best for 

specific purposes?

Mathematical Focus

Applying ratios and proportions 

to real-life problems



Why This Topic?

STEAM Integration

Connects math with chemistry concepts

Real-life Relevance

Students familiar with bleach from COVID-

19

Prior Knowledge

Builds on “Rates, Ratios and Proportions”



Implementation Steps

Problem Introduction

Connect to COVID experience

Present bleach comparison challenge

Model Development

Derive a basic equation under ideal conditions

Guide criteria creation

Excel Application

Input data into spreadsheets

Create ranking formulas

Result Analysis

Interpret findings

Discuss on the fairness of the result



Model Development Process

Define Problem

Identify specific use case for bleach

Create Criteria

Determine important performance factors

Assign Weights

Apply proportional importance to each factor

Analyze Results

Rank bleach performance using Excel



Student Observations

What Worked Well

• Students able to create assumptions

• Successfully applied data to Excel models

• Students can analyze how different variables 

affect outcomes (Temperature, expire day)

Challenges Faced

• Progress was slowed by unfamiliar chemical concepts

• Difficulty assigning fair weights to variables

• Some needed help refining models



Improvement Suggestions

Simplify Concepts

Choose topics without new 

concept

Saves valuable class time for 

modeling work

Provide Context

Give background on factors 

affecting performance

E.g. Temperature effects,      

Ingredient interactions

Use Algebraic Notation

Replace words with variables: T = Temperature

Makes formulas clearer and more concise



Germany Study Tour
Applying the weighted mean and proportion

Date : 21 May 2025

Time : 09 : 55 – 11 : 15 

Class: S.2A

Teacher: Ms. Wendy Cheung

S.2 Mathematical Modelling





Define the Problem

Modeling problems are open-ended

Define with their 4 points scale for each group



Make Assumptions

It is impossible to account for all the factors that impact a given situation, 

so we must choose what is most important criteria to include in the study tour. 



Define Variables
Making assumptions reveals variables that will be needed.

Each group defines each weights for each criteria. 

Weights become variables among different groups. 



Get a Solution
Use familiar mathematical and computational tools to solve..

Using google sheet/ excel as tools to calculate rapidly.



Different weighting

Different 4 point scale standard

Different results of ranking

Model 1 – Average
Model 2 – Weighted mean

Group A Group B



Analyze the Solution
When considering the results and insights gained from the 
model, ask how to improve from the model.
Why is the different results from different group?



Iterate
Refine the model by repeating the process, adjusting as needed 
to improve the solution.
Instead of repeating the model, we compare the different results 
with the same model among different groups to save time. 

Group C Group D
Model 3 – Weighted mean with Amax, Bmax, Cmax, Dmax



Communicate
A clear report on the model, solution technique, and results 
makes the model understandable to others





What does the math modeling process look like?

Define the Problem
Modeling problems are open-ended

Define with their 4 points scale for each group

Make Assumptions
It is impossible to account for all the factors that impact a given situation, 

so we must choose what is most important criteria to include in the study tour. 

Define Variables
Making assumptions reveals variables that will be needed.

Each group defines each weights for each criteria. Weights become variables among different groups. 

Get a Solution
Use familiar mathematical and computational tools to solve..

Using google sheet/ excel as tools to calculate rapidly.



What does the math modeling process look like?

Analyze the Solution

Iterate

Communicate

When considering the results and insights gained from the 
model, ask how to improve from the model.
Why is the different results from different group?

Refine the model by repeating the process, adjusting as needed 
to improve the solution.
Instead of repeating the model, we compare the different results 
with the same model among different groups to save time. 

A clear report on the model, solution technique, and results 
makes the model understandable to others

Reference:   https://m3challenge.siam.org/what-is-math-modeling/



Date : 21 March 2025

Time : 14 : 20 – 15 : 40

Class: S.4 (Class M2)

Subject Teacher: 
Mr. Tommy Chiang

S4 Mathematical 
Modelling Project 
Presentation



Group 1

Prototypical Networks with Feature Masking



Mutual Information-Based Approach

An indicator for the usefulness of each feature in the classification task is 
the mutual information between the feature and the class label.
Denote H(X) as the entropy of a random variable X. The mutual 
information between two variables X and Y, I(X;Y), is defined as:





4A 19, 24, 
27, 29
4C 18

modelling on 

Livability of a 

Country/Region

Math-group 2



Entropy weight 

method

Part 04

Math-group 2



Normalization of Data

Mapping the 

data to the [0,1] 

range for ease of 

subsequent 

calculations.

Entropy Value Calculation
determination of the 

weight

Calculation Steps of Entropy Weight Method













Group 3
The Best Footballer in the world



Normalizing the scoring criterias

In order to avoid large numbers which may be difficult to manage, we have 
normalized each of the scoring criterias to a common scale. For each scoring 
criteria of a player X , the normalized value Xnorm is calculated as:

Where Xmin = the minimum record of a same position player in that criteria
Xmax = the maximum record of a same position player in that criteria



Step 9: Comparing the weighted sum of the best player in different positions 

Goalkeeper: Mark Flekken (0.81)
Defender: Antonee Robinson (0.53)
Midfielder: Bruno Fernandes (0.61)
Forward: Mohamed Salah (0.75)



Limitations of the Modelling

1. As the weights are made up and decided by our team, it is subjective and different people 
may have different views about the importance of each quantity to the position. Therefore, 
the result generated by different people’s weighting may be different.

2. As it is hard to find some indicators measuring those intangible qualities (e.g., leadership, 
teamwork) , we can’t use a mathematical way to estimate the ability of players including 
these qualities.

3. As we used only a few scoring criteria, the result generated may not be so accurate as the 
criteria cannot fully reflect the ability of the players.

4. As the players are playing for different clubs, they have different teammates and face 
different opponents, so it is hard for us to give a true and fair rating for all the players. For 
example, when a stronger team face a weaker team, the goalkeeper and defenders of the 
stronger team may have less pressure and less chances of receiving the ball or to make 
an interception compared to facing a equally strong team, vice versa.



Mathematical Modelling Project

Economy Index of a Region / Country  

(Group 4)



Modelling Methods 

1. Entropy Weight Method: 
To obtain the weightings of each 
indicator 

2. TOSIS: 
To generate the factor score



Data Preprocessing 01.

02.

03.

Normalisation

Forming The Weighting Matrix

Standardisation



Entropy Weight Method:  
Basic Idea -Entropy 
Entropy is the scale of the average level of uncertainty or information
-The level of uncertainty ↑ (Probability ↓)
-The amount of information can be derived ↑
-The entropy ↑
-The reliability of that indicators ↓
-The weighting ↓



Entropy Weight 
Method



TOPSIS



Group 5

Studying Car Crashes and the effectiveness of 

Safety Precautions



Group 6
Optimal Blind Angle Model for Sunlight Shading



參與學校分享

可立中學（嗇色園主辦）



QEF Thematic Network on "Promotion of STEAM 
Education by Infusing Mathematical Modelling 

into Secondary Mathematics" (2024/25)
將數學建模注入中學數學科以推展STEAM教育(2024/25) 

Ho Lap College (Sponsored by Sik Sik Yuen)



Why joining this 

QTN Project?

⚬Good mathematical skills in general.

⚬Students are focusing the examination-type 

questions only.

⚬Seek more opportunities for them to discuss, 

create and present their ideas in Mathematical 

Lesson.

⚬Nurture the professional development of 

mathematics teachers to guide students to 

understand, learn and use mathematical 

modelling to solve problems.



Schedule
First term: 

⚬Two S4 classes with middle to high abilities

Second term

⚬Tasting lessons for two S3 classes with 

middle to high abilities

⚬Follow-up work for first term activity for S4 

classes



First term activity

⚬Two S4 classes

⚬Venue: Makerspace (STEAM room)

⚬Work in Group













Activity I
Application of Mathematical skills Our students have learnt









Activity II
Using excel to let students discuss 

and try different model by trial and 

error



Group Work

Using Excel to explore 

the data

Test and Try and 

feedback in Google Form









Reflection

Time control Lack of time for 

letting students 

present their work

Need more 

discussion time

Post-lesson time for 

ss to design what 

data they like to 

explore more



Second term 
activity

Two S3 classes

Introduction to the concepts of mathematical 

model by probability



Objectives

Using the concepts 

and probabilities, 

discuss with 

students how to 

win the prize

Discuss and let 

students explore 

difficult situations.









Reflection
Lack of time to let students play 

the game first

Next year, integrate with steam 

lesson to design the board by 

students



參與學校分享

香港中文大學校友會聯會張煊昌中學



數學建模之實踐

香港中文大學校友會聯會張煊昌中學

CUHK FAA Thomas Cheung Secondary School

黃智傑老師

趙潤老師

李健朗老師

蕭錦泓老師



為什麼做數學建模？

數學不只算式，是解決現實問題的工具



課堂案例一：如何分配溫習時間

• 📘任務說明
• 學生任務：在 5 天內、共 20小時自習時間中，分配給 3科考試復習用
• 包括：中文、英文、數學（每科重要程度與熟練度不同）
• 學生須根據條件，設計出「最合理」的時間分配方案
•🧱建模元素
• 條件限制：總時間 = 20 小時；每科至少需安排一點時間
• 數據處理：表格紀錄各科重要性與熟練度；計算需求分數
• 模型設計：需求分數 = 重要性 ÷ 熟練度
• 決策分析：按比例分配時間





課堂案例二：設計最划算的校外教學行程

•✏️任務說明
• 學生任務：在預算 $200 和時間 6 小時內，規劃一日行程
• 包括：交通、景點、午餐、活動（選填）
• 每個選項有費用、時間和滿意度
•🧮建模元素
• 條件限制：費用 ≦ $200；總時間 ≦ 6 小時
• 數據處理：表格／計算總費用總時間／平均或加權滿意度
• 決策分析：比較組合、找出最划算方案





我們怎樣引導學生建模？

• 💡有意識地引導學生經歷建模五步驟，用提問激發思考與修正

建模步驟 教師提問語句 學生可能反應

1. 理解問題
「你覺得這個問題要解決什麼？」
「目標是什麼？」

「要規劃一日行程，不能超
過預算和時間。」

2. 整理資訊
「你需要哪些資料才能做決定？」
「資訊從哪裡來？」

「費用、時間、滿意度⋯⋯
都在表格裡。」

3. 建立數學模型
「我們可以用什麼方法來整理這些資訊？」
「怎樣比較組合？」

「用表格列出各項資料，計
算總費用和滿意度。」

4. 分析與計算
「這個方案可行嗎？」
「有沒有超過時間或預算？」

「這樣超時了，我們要換掉
一個景點或交通方式。

5. 解釋與修正模型
「如果條件改變了，你會怎麼調整？」
「有沒有更好的方案？」

「如果預算變少，我會改搭
地鐵＋便當節省開支。」



我們的收穫與反思

學生的學習轉變🌟 教師的觀察與反思👀

從算式操作→解決問題
不再只是「代公式」，而是「要解決什麼問題？」

我們看到學生會主動分析條件、選擇策略，不再只
問「對不對？」

從答題思維→決策思維
開始比較方案、評估選擇的優劣

學生說：「這和我們生活中真的很像！」參與度明
顯提升

從一次完成→願意修正與優化
會因限制條件調整模型或方案

學生願意修正錯誤、討論更好的方法，展現出建模
的精神



🧩我們還在學習，但想分享三個小心得：

💡心得 📝我們的實踐方式

1. 從生活出發 選學生熟悉的題材，如旅行、零用錢、時間分配

2. 加一點限制 用預算、時間、條件，讓問題變得「真實又值得想」

3. 放手讓學生選擇 不急著給答案，讓學生比較、討論、修正自己的想法

我們還在摸索，但真的覺得：
從生活問題 + 設限制條件 + 放手讓學生選擇，
建模精神就自然發生了！



Thank You



• 各校從數學建模帶給學生與別不同的學習模式

• 期待各校因應校情繼續發展數學建模

• Train-the-trainer：下學年各校嘗試建立自己的網絡

總結



Thank you!!!

如有查詢請聯絡

黃穎璋 wcwong@ktls.edu.hk
鄧卓君 cktang@ktls.edu.hk


