
Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學 We Make, We Learn, We Create

STEMaker : STEM approach in CMT
Intensive Training Programme on STEM Education
Part III: Seminar on Latest Development of the SE, TE & ME Curricula cum Sharing of Good Practices
Date: 21-7-2017
Time: 4:10 -4:45pm
Venue: Lecture Theatre, 4/F, West Block, EDB Kowloon Tong Education Services Centre, 19 Suffolk Road, Kowloon
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穗港澳STEM教育聯盟副主席
東華三院張明添中學設計與科技主任
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香港教育大學卓越教學發展中心教學顧問

課程發展議會-香港考試及評核局設計與應用科技委員會委員
課程發展議會科技教育委員會委員

HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
香港科技教育學會

Chief Executive's Award
For

Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學 We Make, We Learn, We Create

世界各地STEM教育存在問題
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不同形式的 STEM 教育活動

STEM 教學活動以其活動內容來分，可以簡單分為以下七種：
• 一）科學探究

• 二）模型組裝

• 三）積木模型

• 四）電腦軟體程式編寫

• 五）內置系統程式編寫

• 六）解難專案

• 七）專科專案
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STEM是為了…

STEM

理解

學習

製作創新

程式
設計
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不同STEM活動是為了…

理解 學習 製作 程式設計 創新

科學探究 ü ü

模型組裝 ü ü

積木模型 ü

電腦軟體程式編寫 ü

內置系統程式編寫 ü ü

解難專案 ü

專科專案 ü



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學 We Make, We Learn, We Create

香港老師現行做法，理解 STEM 為… 

• After lesson activity to reinforce learning
• Post lesson activity to arouse interest 
• Something can put into other subjects but related to S&M
• An extension of discovery approach 
• Making something based on S&M concepts
• Coding
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香港(9)

美國(25)

謬誤1: STEM 為 提升學生數理能力
以香港為例，2015年公佈香港學生在PISA的排名為全世界首三名，數據是
於香港仍未推行STEM的時間下獲取。(2012年香港科學555排第二)

Does STEM really help in enhancing learning outcomes of students on S&M?
STEM真的可提升學生數理能力嗎？
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謬誤2: 
沒有科學沒有科技，因科技建基於科學上。

People can build without modern science and 
math knowledge at around 2650–2600 BC

People can forge without modern science and 
math knowledge even earlier

In human history worldwide, technology appears earlier then science and math.
全世界人類歷史告訴我們，科技出現早於科學及數學。

西元前2650–2600 BC人類未掌握數理，但仍擁
有建造金字塔的科技

再早之前，沒有數理知識下，人類已懂冶

金、鍛造之科技
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謬誤3: 學習訊息/資訊科技便是學習科技

ICT or IT is only subsets of technology.
訊息/資訊科技只是科技的一環
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謬誤4: 學習科技/STEM首要器材

Learning technology is learn how to choose the right material and the right 
tools to make things out in a right way.
學習科技是學習如何選擇正確物料和正確工具、用正確方法進行製作。
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http://shinstitute.org/about/stem-pipeline/

謬誤4: 培養興趣，吸引學生數理發展
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香港科技教育學會提出之STEM策略

科藝創建師 STEMaker
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未來工種分佈

STEM people 
in 

Non-STEM 
Field

Non-Stem people 
in

Non-STEM Field

STEM people in
STEM Field

Non-Stem people in
STEM Field 

STEM 
相關行業

STEM 能力人才
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STEM 的取向？

Supplying high skill 
labour

Uplifting the quality 
and capability of 
high-skill group
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S I E 小型創意企業

• 由三數個年輕人因著一個共同發掘出來的創新意
念開始

• 可進行小規模生產(工業4.0時代已臨，產品可化
整為零利用平價的設備)或物色合適的生產者

• 可遙距生產、測試(IoT 物聯網的廣范應用)
• 利用大資料 (big data) 進行深耕用者需要和市場
趨向、規劃行銷和市場推廣

• 透過網路眾籌集資 (Kickstarter、Indiegogo、
FlyingV)

「雙創人才」!
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STEM 教育下的21世紀雙創人才

「雙創人才」意指富有創新素養及創業精神的年輕一代人才。

STEM 教育可為香港帶來甚麼？
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STEM對香港而言是為了…

STEM

理解

學習

製作
創新

程式
設計
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現今‧香港‧優勢下的STEM策略建議

科藝創建師 STEMaker
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STEMaker: Thinker & Doer in One Person

STEM
in Edu.

Maker
Culture

STEMaker

科藝創建師

à Serves the long term development of HK communities
à支持香港長遠發展

科藝創建師：手腦並用的人

創客文化
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STEM Education => STEM in Edu.

STEM is not only for the 4 disciplines S, T, E and M, but much more.
STEM並非單單涉及S、T、E、M四個科目

…要讓學生就著日常生活問題，設計和擬定具體及有創意的解決方案，從而增強
他們在綜合和應用跨學科知識與技能的能力。

《推動 STEM 教育—發揮創意潛能》概覽 (CDC 2015, 教育局)

Science科學
Technology科技
Engineering工程
Mathematics數學
Language
語文

Arts 藝術
PE 體育
Others 其他

知識

技能
具體及有創意
的解決方案
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Maker Culture – Industry 4.0
創客文化遇上工業4.0
• Everyone is a maker & making is innovative & resourceful.   人人皆懂做
• Making provides ample opportunities to deeper understanding of difficult concepts.

製作提供充分機會去深入瞭解困難的概念

• Making fosters character & traits building including:
製作能培育品格素質：

Courtesy of our friends at Maker Media

Maker
Culture

Creativity       
創意

Curiosity        
好奇心

Open-
mindedness   
開放思維

Persistence      
堅持

Social 
responsibility
社會責任

Teamwork      
團隊精神
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A promising way to make STEM Ed Flourish

STEMaker Education STEMaker Project
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科藝創建師 STEMaker 特質
(STEMaker教育的目標)

STEM
素養

人本精神創業家思維

• Desirable qualities: Intuition, 
imagination,  insight, perseverance, 
intentionality (Capel, 1992)

• Caring & respect : 
• Others– user’s need and preference 

oriented, universal design
• Environment-- responsible use of 

technology in innovation & problem-
solving , sustainable design, up-cycling

Project management, 
accounting, financing, 
marketing, team work, 
collaboration, 
communication

• Innovation & making changes, problem 
solving

• knowledge, skills and capabilities  in science, 
technology & mathematics

• stress on engineering thinking

STEMaker
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STEM 科藝素養

素養

博學

格致

律己

務實

變通

機智
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人本精神…/三大追求方向

真

善美
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真 -真確經歷，物化成果
Authentic experience and Tangible outcome

創意更是必需從手做起

隱性知識

顯性
知識
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真…/真的可行？

• 真實製作出來才知

• 試過方知!
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善 - 與人為善，善待環境

• 對人、對社會、對環境關愛
• 關心尊重他人、環境
• 瞭解使用者與人的關係
• 有責任的使用和創新科技

沖咖啡入門手冊

新咖啡機簡化一切
即用即棄膠囊，
簡化清潔程式 有用的咖啡渣頓變垃圾
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善…/無用之用，方為大用
• 持續發展設計

– 升級再造

灣仔碼頭清拆計畫



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學 We Make, We Learn, We Create

美 - 追求質素，力臻完美

50X30X30 50X30X30

50X30X3050X30X30

由簡單的意念開始，探尋最美造型。
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人本精神…/重溫

真 -真確經歷，物化成果

善 -與人為善，善待環境

美 -追求質素，力臻完美
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創業家精神
• 團隊合作teamwork
• 協作collaboration
• 預算 budgeting à BOM
• 計畫 project planning 
• 排程 scheduling à gantt chart
• 市場行銷 marketing
• 溝通communication/演示 presenting
– 視覺Visual
– 口語Oral
– 文字written

• 法例 rules and regulations
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科藝創建師 STEMaker 特質

STEM
素養

人本精神創業家思維

STEMaker

有料 有橋

有品有客
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「雙創人才」= 

有三得

想得出、做得到、sale 得好

科藝創建師 STEMaker
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STEMaker @ CMT
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東華三院張明添中學科技科目發展

• > 45年校齡
• 初期規劃：
金工室 + 繪圖室
2名教師 + 維修工友
開設會考科目：金工

只供男生修讀
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…those were the days
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…those were the days
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We Make, We Learn, We Create

…those were the days
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We Make, We Learn, We Create

Conversion works 16yrs before, already very STEM
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After conversion…

EXIT 2

EXIT 1

Display
Rack

Ceiling Mount
Projector

NEW TECHNOLOGY
      WORKSHOP

     DESIGN AND CONTROL
TECHNOLOGY LABORATORY

CNC Miller

Soldering 
Table

Strip
Heater

Wood Rack

Scanner
Laser
Printer

Sign Cutter

Sharpener

Jig Saw
 m/c

White BoardScreenServer
and
Patching
PanelDrilling m/c

Drilling m/cDrilling m/c

WORK
BENCHES

DOUBLE
END
GRINDER

METAL RACK

LATHES

Vacuum
FormerSTORE &

PREPARATION
ROOM Teaching

Station

Design and Control
Console  (DCC)

Laser
Engraver

24' 1 17' 8

29
'5

14
'3

8'6

28
'1

1
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We Make, We Learn, We Create

for the health of eyes ~800

LCD at same level as eyes

Elbow and 
arm in 
relax

wrist rest

maximize table top

Recess for legs and foot



25/12/21 44Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We Create

power supply

connect to PC

DCC at work
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Other facilities
• Door for item display

• Display rack
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Other facilities

Cabinet for sheet material

Drawer for small parts

Rack for bars

Rack for boards
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While learning…
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How’s CMT work on STEM?

Supplying high skill 
labour

Uplifting the 
quality and 

capability of high-
skill group

General Education

Design and Technology(DT)
JS1 – JS3

Design and Applied Technology(DAT)
JS1 – JS3
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具體課程安排(DT)
習作 上學期 下學期

中一 杯墊 百變匙扣 四足步行機械人 積木扭計骰

中二 爪鉗機械人 裝飾板 檯頭文具座 太陽能風力船

中三 不倒翁 創意小發明

學校採用六日循環教學周方式按排課節。
本科每學期會先預留最後一周作溫習周，再將餘下教學周與家政課分半；每班學生將按
雙單數分組教學。

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

雙數 DT HE 溫
習
考
試

DT HE 溫
習
考
試單數 HE DT HE DT
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評分形式

級別 中一 中二 中三

平時分 30% 30% 30%

考試 70% / 
80mins.

70% / 
80mins

70% / 
80mins
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100%合格記錄；
去年5**，現為中大建築系學士生



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學

We Make, We Learn, We CreateTung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學 We Make, We Learn, We Create

A Boat for Collecting 
Rubbish inside the 
Victoria Harbour.
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HKDSE Design and Applied Technology SBA--Tree Lodge

Arduino Microcontroller used in  HKDSE Design and 
Applied Technology SBA--Tree Lodge
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HKDSE Design and Applied Technology SBA--Mobile Stage
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How’s CMT work on STEM?

Supplying high skill 
labour

Uplifting the 
quality and 

capability of high-
skill group

High-end Education

Design and Technology(DT)
JS1 – JS3

Design and Applied Technology(DAT)
JS1 – JS3

SchoolTeam
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校隊安排

• 設計小組 DESIGN TEAM
主要負責產品設計、動畫及多媒體製作，參加不同
的設計比賽。

• 機械人製作小組 ROBOT TEAM
主要負責製作機械人，參加不同的機械人比賽。

• 研發小組 RESEARCH TEAM
主要負責產品開發，參加不同的發明比賽。
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集隊時間

設計小組

DESIGN TEAM
星期一

放學後3:45至6:15
機械人製作小組

ROBOT TEAM
星期三

研發小組

RESEARCH TEAM
星期五
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機械人小組
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研發小組
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獲奬無數
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孕育創意之星
第三十一届全國青少年科技創新大賽
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課程與校隊雙線發展

校隊成立
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STEMaker @ CMT

STEMaker Project
In DT lesson

Learning 
elements JS1 JS2 JS3 SS1 SS2 SS3

Science(PCB)

Technology

Engineering

Mathematics

Language

Arts

PE

Others

Learning Elements
Analysis

Matching

Scheduling

Preparation

Evaluation

Modification
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Scheduling

2016 2017

Today

Week 1 5 9 13 17 21 25 29 33 37

Project Start
8/29/2016

Finalise Project Title
9/30/2016

Purchasing Lens
11/27/2016

Project Meeting
1/13/2017

Implementation
3/1/2017

8/28/2016 - 9/20/2016Preparation

9/1/2016 - 10/6/2016Requirements

10/17/2016 - 11/21/2016Estimation

1/3/2017 - 1/24/2017Prototype

12/6/2016 - 1/12/2017Development

1/16/2017 -
5/30/2017Roll-out

13-1-2017 Internal Sharing Session
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How can subjects work together?

PHASE ONE – mainly carried out projects on DT 
• Tailor-made school base STEMaker project
• Bear in mind to integrate and apply knowledge not to focus on “learn”. 
• Provide accurate information on what the student learn in different level and the time of 

learning such knowledge
• Comment and review on the STEMaker project learning material
• Try to enrich the content of STEMaker material
• Bring up any topics, idea and learning element you want to have a try-out 
• …

PHASE TWO – share experience on coaching/conducting STEM related activities/competition

PHASE THREE – allocate time-slot for STEMaker project on lesson time other than DT
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School-base STEMaker Curriculum F1-3

• Adopted in Design and Technology
• Supplement with textbook
• Booklet serves as teaching notes and worksheet
• eClass as flipped means

• PBL
• Problem oriented
• Skills/Tools/Materials should be covered
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1st Trial STEMaker Project with other subjects 
VR carboard

• F3 PHY (choosing topic)
– Optics

• DT (project setting)
– Auto Tracking Telescope
– VR glasses

Matching
• Technology – laser cutting
• Mathematics – solving lens equation
• Physics – image formation and refraction
• Biology – human eyes structure
• Chemistry – lens cleanser and adhesive
• Language – writing using instruction
• Arts – decorating the glasses
• IT – VR apps
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情景策略
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CorelDRAW >> Laser cutting
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SolidWorks Modelling
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3D Printing
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Contributions of Physics Panel 

• Matching learning element
• Setting project
• Identifying and sourcing lens
• Setting out worksheet
• Marking exercises
• Evaluating the final product
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VR cardboard & Three domains of STEMaker

STEMaker

STEM 
literacy

Anthropocentric 
perspective

Entrepreneur 
mindset

• Ergonomic and anthropocentric
• Eye care
• Upcycling

Ø Starting from a situation…

Ø Define a problem

Ø Investigation

Ø Costing
Ø Packaging
Ø Advertising

素養

博學

格致

律己

務實

變通

機智
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Fruitful Results…
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THANK YOU!

The great aim of education is not knowledge but 
action.
Herbert Spencer (1820 - 1903) British Philosopher

行動是老子，知識是兒子，創造是孫子。——陶行知

http://mingyan.xyzdict.com/mingyan/?id=24524

