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STEMaker :均衡、全面和普及的 STEM 教育
日期: 23-10-2017
時間: 2:00 -3:15pm/3:30-4:45pm
地點: 4/F - Goeg. Room 

主題：愛與夢想飛翔------「關愛、更新、卓越」的教學實踐

衞理中學40週年校慶
行政長官卓越教學獎卓越教師協會合辦

教師專業發展日



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學
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梁偉業老師
東華三院張明添中學設計與科技主任
2008/2009 行政長官卓越教學獎(科技教育範疇)獲獎教師
行政長官卓越教學獎教師協會執行委員會委員(推廣)
穗港澳STEM教育聯盟副主席
世界創客教育聯盟香港區代表
香港科技教育學會會長
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



STEM 為何物？
教育界中神仙棒

Arduino 3D Print

STEAM

Robotics
Coding

Maker
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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）電腦軟件程式編寫

• 五）內置系統程式編寫

• 六）解難專案

• 七）專科專案
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一）科學探究

• 由科學科教師主導

• 有明確目標和指引

• 有效訓練學生掌握科學探究過程

例如：運用科學原理去了解不同水果中的酸鹼度，並提
出酸鹼度與清潔的關連，丙引導學生在水果中出
提練提煉出最環保的清潔劑。
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二）模型組裝
• 預製或訂製組裝教材

• 按步驟將物料組裝起來

• 有既定步驟、既定成品樣式的教學活動

• 學生可從組裝過程中認識及練習使用不同製作工具，也有機會透過製作過程去體驗科學中的
理論

• 培養學生基本動手能力

• 可很快掌握基本加工及組裝工具

• 活動的製成品成功率非常高

• 學生滿足感大

• 能有效培養學生的興趣

例如：太陽能車製作。
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三）積木模型

• 積木模型沒有既定成品樣式

• 過程中彈性較大

• 可以解難或命題

• 常見的積木模型有lego、慧魚、mBot、VEX及 Metas 。積木模型的活動於學生而言是較容
易起步和獲得成功感，但它卻限制了不同物料的使用，及未能令學生對真實物料有全面的理
解。例如慣用lego組合物件的，學生心中的世界便會變成所有物件皆由小方塊組成。

命題式例子：
利用積木去設計及製作心中理想城堡

解難式例子：
以指定積木件搭建一枱水底機械人，以進
行海洋探索任務
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四）電腦軟件程式編寫
• 隨著STEM大熱，不少資訊科技相關的習作亦漸成為STEM教學活動的熱門選擇。對資訊科技
教師而言，編寫於電腦上執行的程式便順理成章成為STEM活動較容易入手的方案。將程式
的主題選擇貼近科學與數學科，令學生嘗試以電腦程式去解決科學或數學問題，這便能將不
同科目學習內容結合，產出新程式產品。例如：製作能計算炮彈落地時間與距離的模擬動畫
程式。

• 隨著流動設備流行並漸趨成熟，部份教師更嘗試將此類程式編寫習作轉進流動設備的平台上，
例如智能手機、平板電腦和智能手錶等。此類程式編寫習作的特點是能單獨在電腦或平板電
腦上運作便可。
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五）內置系統程式編寫

• 開源硬件普及 e.g. Arduino 
• 編寫程式 + 電子製作
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六）解難專案

• 難拿捏

• 沒有明確目標和指引

• 學生需要先就解難專案的題目進行深入分析，釐清基本問題，分析考慮因素，然後才制定設
計規格。

• 過程中學生會發掘出更多問題，教師需要因應學生的問題而「邊做邊教」Learning on 
Demand。

• 「解難專案」是需要教師和學生強大的處理未知數的能力。

• 真正創新發明的活動

例如：長者不便乘搭公共交通工具。
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七）專科專案

• 所謂專科專案是指在特定專科中提出解難問題而進行專案活動

• 是解難專案的延伸

• 職業導向意味

例如在物流、建築、汽車、環保科技等領域中進行的解難專案。
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STEM是為了…

STEM

理解

學習

製作創新

編程
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不同STEM活動是為了…

理解 學習 製作 編程 創新

科學探究 ü ü

模型組裝 ü ü

積木模型 ü

電腦軟件程式編寫 ü

內置系統程式編寫 ü ü

解難專案 ü

專科專案 ü
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Myth 1: STEM for Education

Understanding

Learning

Motivating

Making

Does STEM really help in enhancing learning outcomes of students on S&M?

PISA 2012 was conducted in the year of no STEM in HK!!
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Myth 2: Technology cannot be sustained 
without science and math

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.
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Myth 3: Learning ICT or IT is learning technology

ICT or IT is only subsets of technology.
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Myth 4: Equipment is important in learning 
and teaching STEM

Learning technology is learn how to choose the right material and the 
right tools to make things out in a right way.



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

We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

科藝創建師 STEMaker
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STEM 教育可為香港帶來甚麼？
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推高整體數理能力

香港(9)

美國(25)

O
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培養興趣，吸引學生數理發展 O

http://shinstitute.org/about/stem-pipeline/
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香港: 將來需要甚麼？
• 有潛力、高增長產業(施政報告, 2014):
–創新及科技產業
–創意產業

• S I E 小型創意企業
• 成功故事例子 Jeff Chan and Eu-Wen Ding, Frank Wang Small 

Innovative 
Enterprise 
(SIE)

The Hong Kong University of Science and 
Technology Post-Graduate—Frank Wang
(DJI) (unmanned aerial vehicles)

Lumos Helmet-Jeff Chan and 
Eu-Wen Ding
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S I E 小型創意企業
• 由三兩人合作的小公司開始；

• 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，如立體打印機、鐳射雕
刻機等生產)

• 可遙距生產、測試(IoT 物聯網的廣範應用)
• 利用大數據 (big data)釋放出來的公共資源進行
深耕

• 透過網絡眾籌集資，打破舊日做生意要借本錢的
宿命(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。
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It’s a national policy as well：
Innovation & Entrepreneur in China 

Li Ke-qiang (李克強), current premier of the State Council of the 
People‘s Republic of China: “大眾創業、萬眾創新” (Annual Meeting 
of the New Champions, 2014)

Advocated in 2014 Became policy in 2015 Report in 2016 

Tasks in 2017 
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Global Trends

Success is driven not only by what you 
know, but by what you can do with what 
you know!
---- Department of Education, US
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Job Field in future 
STEM competency/people

STEM 
content

/field

STEM people 
in 

Non-STEM 
Field

Non-Stem people 
in

Non-STEM Field

STEM people in
STEM Field

Non-Stem people in
STEM Field 
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What shall STEM really help?

Supplying high skill 
labour

Uplifting the 
quality and 

capability of high-
skill group
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STEM STRATEGY PROPOSED

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
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STEM Education => STEM in Edu.
…to strengthen the ability of students to integrate and apply their knowledge and skills 
across different subject disciplines through solving daily life problems with practical 
solutions and innovative designs. 
(Promotion of STEM Education, Unleashing Potential in Innovation—Overview (CDC 2015, 
Education Bureau, HKSAR)

Science
Technology
Engineering
Mathematics
Language
Arts
PE
Others

Knowledge

Skills
practical solutions

&
innovative designs

STEM
Projects

STEM is not only for the 4 disciplines S, T, E and M, but much more.
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Maker Culture – Industry 4.0
• Everyone is a maker & making is innovative & 

resourceful.
• Making provides ample opportunities to 

deeper understanding of difficult concepts.
• Making fosters character & traits building including:

Courtesy of our friends at Maker Media

Maker
Culture

Creativity Curiosity Open-
mindedness

Persistence Social 
responsibility Teamwork
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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

科技素養

人本視野創業家思維

• 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, engineering & mathematics
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世界創客教育聯盟

Why Maker?
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由動手帶動創意
• 中國著名教育家陶行知的名句「行動是老子，
知識是兒子，創造是孫子。」

動手 思考 創造
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STEM literacy 
• 南京師範大學教育科學學院院長顧建軍教授指出，創新人才必須具備
創新意識、創新技能、創新思維及創新能力。

• 顧教授解拆核心素養為…

核心
素養

物化
能力

圖樣
表達

創新
設計

工程
思維

科技
意識
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人本視野 (對人、社會、環境關愛)
• 理想的素質：直覺，想像力，洞察力，毅力，意圖

• 關心尊重他人、環境

• 了解使用者與人的關係

• 有責任的使用和創新科技

• 持續發展設計

– 升級再造
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創業家精神
• 預算 budgeting à BOM
• 計劃 project planning 
• 排程 scheduling à gantt chart
• 演示 presenting
– 視覺Visual
– 口語Oral
– 文字written
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STEMaker @ CMT
• DT for F1-3
• 6 days cycle
• Double lessons of 40mins each per cycle
• Every class is divided into two groups, odd class number and even class number
• Even number group will have DT lesson while odd number HE
• Groups will be swapped half of the semi term
• Roughly 5-6 double lessons per term
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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



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

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



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

VR cardboard & Three domains of STEMaker

STEMaker

STEM 
literacy

Anthropocentric 
perspective

Entrepreneur 
mindset

核心
素養

物化
能力

圖樣
表達

創新
設計

工程
思維

科技
意識

• Ergonomic and anthropocentric
• Eye care
• Upcycling

Ø Starting from a situation…

Ø Define a problem

Ø Investigation

Ø Costing
Ø Packaging
Ø Advertising
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Fruitful Results…
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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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Schoolteam

設計小組

DESIGN TEAM

MON

3:45-6:15PM

機械人製作小組

ROBOT TEAM

WED

研發小組

RESEARCH TEAM

FRI
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課程與校隊雙線發展

校隊成立
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How’s CMT work on 
STEM?

Supplying high skill 
labour

Uplifting the 
quality and 

capability of high-
skill group

Design and Technology(DT)
JS1 – JS3

Design and Applied Technology(DAT)
JS1 – JS3

SchoolTeam
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均衡、全面和普及的 STEM 教育

• 均衡 > 內容：知識、技能、態度
• 全面 > 不同年級，初小至高中；不同能力，SEN至資優
• 普及 > 放進課程
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In short…

It is not unsafe to claim STEMaker Ed & STEMaker Project is a total-solution

• GOAL: STEM+maker movement=STEMaker education for S I E
• AIMS: 3 qualities of STEMaker
• FOR STUDENTS: STEMaker Projects (stress on Situation, problem)
• FOR TEACHER: 4D Curriculum Planning Tool (esp. Variation of deliveries) 
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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
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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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STEM 發展的關鍵因素

• 課程
• 時間
• 空間
• 人力
• 資金

Ø 校本課程

Ø 課外時間

Ø 提高密度

Ø 學生團隊

Ø 學校支持

Ø QEF

Ø 課後增修

Ø 重新規劃工場

Ø 成立校隊

Ø 尋找平價貨品
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…/本校科技科目發展

• 早年改變
交出繪圖室作電腦室用途

改為開設會考科目： 設計與科技（金工）

• 2000年申請QEF及改建工場，同時容許女生修讀
• 05年改為開設會考科目： 設計與科技（另選課程）
• 06年取消F4及F5會考班
• 09年取消F3課程，剩下一位老師負責此科

• 16年重辦F3課程



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

…those were the days

• Over 20yrs metalwork
• 2000 

Computer Aided Design Learning Centre 
(CADLC)

• 2001
School-base Curriculum Development of the 
Subject “Design and Technology” 

Single subject benefits
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…those were the days
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…those were the days
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…those were the days



88We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

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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Design and Control Console

• an integrated platform for learning
• provide computing facilities
• provide control facilities
• provide power source
• modular learning ready
• maximize working space for TLAs
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Sliding 
board for 
keyboard 
and 
mouse

Bench top -
working space

Control panel (with cover and lock 
design)consists of:
CDR, floppy drive, ON/OFF switch, reset 
button, COM port, parallel port, USB 
port, network point, 0-15V power 
outlet,…etc.

13A AC 
independen
t source

Base for 
LCD display

Safety 
guard

Foot rest

Design and Control Cosole DCC

Recess for 
foot path
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control panel

Usable desktop

foot rest
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Keyboard sliding board

wrist rest
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computer embedded here

Trunk for DC and 
low volt signal cables

Power cables 
conduit



95We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

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
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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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YPEC 2015
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2015 北京世界青少年機器人邀請賽



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

2015亞太機械人錦標賽 (澳洲)
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2016 第十四屆廣東省少年兒童發明獎
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第三十一屆全國青少年科技創新大賽
青少年科技創意比賽-----創意之星獎
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2016世界青少年機器人大會(北京)
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香港國際學校機械人挑戰賽
Innovate Award最具創意獎
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第14屆亞洲機器人錦標賽(珠海)
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香港工程挑戰賽2016
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０７度會考成績

• 50% A
• 50% B
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08度會考成績

• 100% A
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09年度會考成績

• 100%合格
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10年度會考成績

• 100%合格
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DT校隊活動花絮
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亞太區工程挑戰賽(韓國)
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接受ＴＶＢ都市閒情節目中訪問
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環保科技發明大賽--個人組別高級組總冠軍及最
具創意獎。作品名稱「環保自來水充電」

環保科技發明大賽
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深圳世界科學博覽會參展
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梁潤誼同學攝於印尼耶加達，代表香港往印尼耶加達參加
「亞太區資訊及通訊大賞」並奪得優異獎。

2008亞太區資訊及通訊大賞
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設計與科技校隊同學於2008年11月22至23日以
香港代表隊身份前赴新加坡參加「亞太區VEX
挑戰賽」並奪得銀獎。

2008亞太區VEX挑戰賽



121We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

本校6名學生獲得科技教育學生成就獎

2008科技教育學生成就獎
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TVB 放學ICU專訪-智能巴士站
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本校4名學生參加2008-2009全港青少年科
技創意設計比賽奪待房協大獎

2008-2009全港青少年科技創意設計比賽
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2009Younger Members ExhibitionConference

2009青年會員會議展覽比賽中學組冠軍
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2009行政長官卓越教學獎
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2009大學生優秀論文二等獎
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本校梁潤誼於暑假期間參加了香港中文大
學與創新科技署合辦的「創新科技學生
會」，在中大機械與自動化工程學系系主
任任揚教授及其博士研究生林曉敏 的指導
下，進行6星期研究，將「設計與科技科」
會考習作「龜的飼養園」提升為能夠連接
互聯網的「智能養寵物系統」。使用者可
以透過網絡攝影機監察寵物及飼 養園的情
況，並按需要控制氣泵、開關燈光、即時

或預設時間進行餵飼等，讓主人可以隨時
隨地上網照料自己的寵物，毋須因加 班而
未及照顧，亦省卻外遊前須預先托養寵物
的麻煩。此新聞共獲12張中外報章、3間電
視台和一間電台報導。

學生DT會考習作見報
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2009香港資訊及通訊科技獎
最佳創新及研究（中學）金獎
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2011電子科技創意獎勵計劃

校隊同學於2011年4月2日參加由香港中文大
學主辦的『電子科技創意獎勵計劃』，獲取以
下獎項：

「科技展關懷獎」
獲獎作品：電子錦囊
得獎同學：5B 胡雪峰、5B 邱仲儀

「消閒創作組季軍」
獲獎作品：飛機TEAM
得獎同學：5C 潘源龍、3A 李漪文、3D 丘愷
欣、3E 何穎琪
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日本大阪府知事﹝即行政長官﹞橋下徹先生於2010年12月22日訪
校，重點視察本校科技教育情況。校隊前隊長，本校中七學生梁
潤誼同學，負責介紹她的發明品「智能寵物之家」及「智能巴士
站」，並將她3件不同發明品論文，親手交予橋下徹先生。橋下徹
先生揚言會將此文集複印，分發予大阪市所有中學，寄存在學校
圖書館內，讓大阪的學生學習。
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2011香港資訊及通訊科技獎
最佳創新及研究

校隊隊長5B胡雪峰同學作品「電子錦囊」獲電
腦雜誌報導。另外3A馮大罡同學作品「智能褲
鏈」極具創意，於「2011香港資訊與通訊科技
獎：最佳創新及研究獎」比賽中需未能入圍，
但其創新意念獲大會賞識，於2011年3月5尖沙
咀THE ONE作特別嘉賓公開演示。馮同學於開
幕禮後獲邀與一眾嘉賓合照。馮同學右邊為立
法會議員譚偉豪博士，照片右一為互聯網專業
協會副會長洪文正先生，右二為副政府資訊科
技總監林錦平女士太平紳士。



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

VEX機械人世界錦標賽2011(美國)
東華三院張明添中學 - VEX機械人世界錦
標賽2011

東華三院張明添中學設計與科技校隊將
代表香港參加本年在美國佛羅里達州迪
士尼世界舉行的VEX機械人世界錦標賽。

日期： 2011年4月14日至 4月16日

地點：美國佛羅里達州迪士尼世界的
ESPN Wide World of Sports Complex
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2011香港工程週青少年科技創意
「優化長者生活」設計比賽冠軍

校隊同學於2011年3月12日參加由美國機
械工程師學會香港分會、英國機械工程
師學會香港分部、及香港工程師學會機
械、輪機、造船及化學分部主辦的
『2011香港工程週青少年科技創意「優
化長者生活」設計比賽』中奪得「長者
家居用品創意設計」中學組冠軍大獎。

獲獎作品：修甲輔助器
得獎同學：3D 丘愷欣、3E 何穎琪
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2011亞太機械人錦標賽(台灣)
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2012香港資訊及通訊科技獎
最佳創新及研究
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2013 應用電子科技比賽
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2013香港資訊及通訊科技獎
最佳創新及研究
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2013 YPEC
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「亞洲機械人錦標賽2013 - 台灣區選拔賽」



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

2013 共融科技方案設計比賽
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2013亞太區資訊及通訊大賞
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2013亞太機械人錦標賽(澳門)
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2014 電子科技創意獎勵計劃
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青年科技習作比賽2014
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2014 YPEC
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2014亞太機械人錦標賽
中國區選拔賽(東莞)
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創新能源項目設計比賽2014-2015
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2014亞太機械人錦標賽 (東莞)
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香港工程挑戰賽2014
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如何培育創意？

創
新
意
念

同理心

好奇心

聯繫力強connectivity

流暢度高fluency

連續性順continuity

關聯性足coherence

角度闊perspective
經驗
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創新是…

經驗 成功失敗

經驗制約 創意
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創意 ¹創新 ¹創業
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如何提昇創意?

觀察

思考嘗試
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多觀察
• 從不同角度
• 微觀vs宏觀

• 設身處地
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多思考
• 設計背後
• 問題背後



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

多嘗試
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何以創新？

駕馭能力

操作能力

編排能力

創新

competence

maneuver

orchestrate
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創新中的鋪排 choreograph

Choose the right ….

•物 material
•器 tools
•局 special arrangement (topology)
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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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科技是甚麼？

知識

資源 創意
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科技是工具?是成果?

• 沒有期望、沒有夢想，人是沒法進步的。然而空
談創意，缺乏知識基礎，所有構思只會變成一些
不著邊際的幻想，永遠沒法實現。
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創意更是必需從手做起
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設計是甚麼？

『設計是解決困難的過程和技巧。』

notes/dtTheory02.doc
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課程設計理念 SEPA…. 
… still works even under STEM--

• 解難 Solving problem 
• 探究 Exploration 
• 演示 Presentation 
• 實現 Actualisation
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解難Solving problem

習作的形成

• 「命題式Title-based」
– 設計開蛋器

• 「任務式Task-based」
– 設計一機械能於1分鐘內完成開蛋

• 「解難式Problem-based」
– 如何於最短時間內開最多隻蛋?

• 「情境式Theme-based」
– 快餐店每天早上短時間要開很多雞蛋。
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探究Exploration

• 實驗
• 資料搜集
• 數據分析
• 模擬測試
• 問卷調查
• 市場研究
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科學解難 vs科技解難
「解難」這高階思
維在不同科目有不
同的演譯方式。科
學的解難是有步驟
的活動，有目的，
可量度的，或可稱
為well-defined 
problem；但科技上
的創新解難是要面
對不確定環境，沒
有固定方案、難以
量度的，我們稱為
ill-defined problem。
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搜集資料階段

設計實驗階段

進行實驗階段

分析及匯報結果階段

確立問題

提出假設

界定變因

設計實驗

進行實驗

記錄實驗結果

分析實驗結果

作出結論

科技解難 科學解難
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演示Presentation

• 文字
• 繪圖
• 口述

Esther_IBS.doc
Esther_Intership/myTV_Esther.wmv
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實現Actualisation
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STEM & SEPA

S解難

E探究

P演示

A實現

科技素養

人本視野

創業家思維

STEMaker
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小學的STEM的方向

• 培育基礎科藝能力與興趣
• 提升同理心與好奇心
• 不以高科技為目標
• 不要揠苗助長
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回歸基本能力

• 價值觀的培育
• 對人、對社會、對環境關愛
• 掌握輕重、平衡、對稱、方正
• 學懂自學及時間管理
• 掌握基本生活技能
• 培養良好語文及數學基礎
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活動建議

• 書法
• 香粉/陶泥製作
• 旅行計劃
• 買菜活動
• 宴會籌劃
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能力指標

• 綁鞋帶
• 用筷子
• 執筆
• 自行執書包
• 做筆記
• 編行程
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STEMaker Project:“Ocean and I”

Problem/ Situation:
As the World Oceans Day is coming, your 
school is organizing a thematic exhibition at 
school to illustrate the beauty of oceans, as 
well as to promote the preservation of 
marines lives and ecosystem. 

Design a TP which can address:
• Science, technology and mathematics 

elements
• Entrepreneurship
• Impacts (/ Anthropocentric)
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Example
1 Problem/ Situation/ Challenges Thematic exhibition design on marines lives

2Tasks & Solutions

• Adjustment to different levels 
and abilities

F. 1, task-based

3 Variation of Delivery

• Curriculum time allotted?

• Extent of teacher-
collaboration? 

• Existing strength in resources?

• Group project within the formal curriculum

• Lectures and discussions, exploration, 
demonstrations, STEMmaking, presentation and 
evaluation

Mode A

• Common theme
• Teachers from the 

subjects comprise on 
teaching schedule to 
facilitate an integrative, 
coherent and sequence 
learning 
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Example
4STEM Elements

• Science:

• Technology:

• Mathematics:

Science: Simple optics; the optic nerve and image 
processing of the eye; species, habitat and 
characteristics of marine life
Technology: Application of optics to produce 3D 
visual effects; materials and resources; tools and 
equipment; manufacturing processes; technology 
and optimal living
Mathematics: Frustum, angle, size proportion

5 Entrepreneurship Innovations, problem solving, teamwork, strategy and management, 
community relationship

6 Impact (/ Anthropocentric) Appreciation and love for nature; appreciate the integration of 
science, technology, arts and humanities
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Science
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Technology
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Mathematics



Tung Wah Group of Hospitals Chang Ming Thien College
東華三院張明添中學
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STEMaker Project: 3D IQ Puzzle (JS3)
1. Problem/ Challenge 

A B

C

Design their own 3D cube with 6 pieces of square acrylic puzzle
• Interlocking joints on all the edges
• Tools: knowledge on Cartesian coordination system and Excel

spreadsheet formula

x

y

x

y

A B

C D

E F

Figure 1. 
Interlocking 
joints on all 
the edges

Figure 2. Cartesian coordination system is used in 
analyzing the pattern of each face of a cube

Figure 3.  Excel spreadsheet is used in formulating 
all the parameters of the pattern
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2. Expected Outcomes

At the end of the project, students are expected to:
• integrate knowledge from other disciplines;
• demonstrate various skills and techniques: 

✓ Problem-solving skills
✓ Computer and IT skills
✓ Acrylic material handling
✓ Design skills
✓ 3-D spatial visualizing
✓ Laser cutting skills
✓ Graphic presentation skills
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3. Connect and Integrate

Subject related Learning Elements

Mathematics Cartesian coordinates system

Information Technology Excel formula

Computer VBA programming

Physics Laser cutting

Visual Arts Graphic design

Design and Technology Packaging design
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4. Design & Procedure

Figure 4. Layout of the six faces being planned

Step 1:
Planning the layout on a 
sheet of paper, with black 
dots representing removal 
of material.
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Step 2:

Figure 5. Cartesian coordinates system is used to represent  the pattern of 
each face

Using Cartesian Coordinates to represent  the pattern of 
each face.  Extended rectangles were drew, align all their 
centers on the edges of the cube.

x

y

x

y

A B

C D

E F
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Step 3

– Setting parameters by using spreadsheet
– Input the Cartesian coordinates of the rectangles 

to the spreadsheet

Figure 6. Excel spreadsheet is used in formulating all the parameters of the pattern 
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Step 4

– Interfacing the parameters by using Visual Basic

Figure 7.  VBA interface 
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STEP 5

Figure 8.  The pattern being generated by the VBA

Generating pattern by VBA on a CorelDRAW project.
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Figure 9.  An example

STEP 5
Trim out the faces by the Boolean operators of the objects.
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Figure 11.  Patterns of 9 students are grouped

STEP 6
Group different students’ work together.
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Figure 13.  A frame are drawn for the whole design

STEP 7
Frame and align the design.
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Step 8

– Cutting the layout on the acrylic plate
– Using the laser cutter
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• Upcycling - making a parts cabinet with the residual material 
• With a better arrangement on the placement of the IQ puzzles, the following parts cabinet can be 

obtained 

STEP 9
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Step 10

• Designing the packaging for the product
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Technology Project Example: 
A Boat for Collecting Rubbish inside the 
Harbour

One of the listed SBA projects of DSE DAT 2015
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Strong sense of “Maker” feel
• With Arduino
• Communication 

technology
• Robotic servo motor
• Robotic arm
• Laser cutting
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SCIENCE aspect…

ICT involved as means for expriment
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TECHNOLOGY aspect…

Lots of scientific explorations



We Make, We Learn, We CreateWe Make, We Learn, We CreateChief Executive's Award for Teaching Excellence Teachers’ Association
行政長官卓越教學獎教師協會

Extended reading and report writing

Flipped, in certain extend!
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Science and Math skills are well integrated into 
this project
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TECHNOLOGY enables realisation
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• not a practical or cultural subject

but a subject of 
Technology Education 

and the core of STEM

Design and Technology is ...
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STEM TREND AROUND THE WORLD
Background
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Background & Foreign Experience of STEM

• Originate: 
– 1990s, USA, National Science Foundation (NSF)

• Aim: 
– To train sufficient workers in STEM fields in the workforce
– To maintain a competitive edge for the long term economic development 

of the country

• Four Related Subjects:
– Science, Technology, Engineering & Mathematics

• Nature: 
– Political & Economic
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Nevertheless……
“Conventional STEM Education Leaves too Many 
Students Behind” 

-
Mark Sanders, 2009

• Less attention has been paid to the infrastructure
and pedagogy of conventional STEM education…..

• Integrative STEM education challenges the 
assumption that more STEM educators prepared in 
conventional ways to teach in conventional settings 
is the best way to approach the problems of STEM 
education.
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STEM Education in Hong Kong

• Mentioned in two consecutive Policy Addresses by the Chief Executive of Hong Kong 
(2015, 2016)

• Promotion of STEM Education by Education Bureau in November 2015 

ÞUnleashing Potential in Innovation
– Enhancing the international competitiveness of HK
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• 畢業於中大計算機科學與工程學系
的岑棓琛，是名機械人製造者。他
2009年創辦視野機械人有限公司，
主營森林火險監控機械人，外形酷
似《太空奇兵》的WALL-E， 一大一
小的眼睛能準確偵測五公里半徑範
圍內，小至兩米乘一米的火源，並
在不足一秒間發出訊號通報。

The Chinese University of Hong Kong Graduate—
Rex Sham: Insight Robotics

http://www.cuhk.edu.hk/chinese/features/rex_sham.html
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• 全球有二至三成的溫室氣體，由森林大火引起；而92%的山火，是人為的。換言之，只要做
好城市邊緣（即有人居住的地方）之山火監察，將九成的山火撲滅於萌芽狀態，就可大大減
少溫室氣體排放。做幾多汽車減排也沒有這個效果。

The Chinese University of Hong Kong Graduate—
Rex Sham: Insight Robotics

http://wongleona.blogspot.hk/2015/05/2015-insight-robotics.html
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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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Curriculum reference of STEMaker Project

模式二
透過專題研習讓學生綜合不
同學習領域的相關學習元素


