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HOME PLOTS APPS EDITOR PUBLISH 4 ProjectileMotion -
| ol Find Files 2 nsert  fx = File
o ES2 ® s B | _Fd
(i) compare v Y GoTo v Comment % & %3 B Projectile motion Plot " B
Eguorenoave . il 25 Initial position
= Print v (4 Find ~ Indent D w3 [ - J
FILE NAVIGATE DIt BREAKPOINTS X Y
1o T[> Fo» EE267 0 2
urrent Folder ® | [ Editor - FAEE-267\ProjectileMotion.m F 3 ks :
Name | ProjectileMotion.m | + | E s kY Initial Velocity -
chaos A 2 5] A .-' '-.
) choas.m 25 % Edit the above text to modify 5 o % 10
%) ExtraCreditl.m 26 = : %
& i " s o 1 °
ExtraCredit2.m Begin initialization code - =
Eéll s 27 $ Begin ini tialization code - DJ £ Angle
an eI 28 - gui_Singleton = 1;
29 = gui_State = struct 05 P
30
3
: ! N
a3 0 2 4 6 8 10 |
= i i Sl % Distance(meters)
Sate B if nargin && ischar(varar: 'gin{1})|
5 j: = . au_state.oui calibackis.sc R nge(metors) Max Hieght(meters) Time in air(seconds)
- |en
FrEEE———— | 10.2041 2.54842 1.44308
alls A
39 - if nargout
ksp: 40 - [varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:}):
m Val
Comman d Window

New to MATLAB? See resources for Getting Started.
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Myth 1: STEM for Education

PISA 2012 results
Math Reading Science
Rank Learning
i Mean Country Mean Country Mean Country
ng
1 613 Shanghai-China 570 Shanghai-China 580 Shanghai-China
2 573  Singapur 545 Hong Kong- 555 | Hong Kong-China Motivating
China
3 561 [ Hong Kong- 542 Singapore 551 Singapore
China
4 560 Chinese Taipei 538 Japan 547 Japan Making
5 554  Korea 536 Korea 545 Finland

’PISA 2012 was conducted in the year of no STEM in HK!!

Does STEM really help in enhancing learning outcomes of students on S&M?
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Myth 2: Technology cannot be sustaine
without science and math

People can build without modern science and People can forge without modern science and
math knowledge at around 2650-2600 BC 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.
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#H2 i | g
> PISA 2015 results | | _ » N A N »
Snapshot of performance in science, reading and mathematics ﬁ?&ﬁ/f: 3 T i}}ii Z’;ﬁ/‘{&t’@ P g;ji 53] ﬁxﬁ/gﬁﬁzﬁ‘ T E zgi
Hhadk 556 (1.2) L L 555 (1.6) a3k 564 (1.5)
B A 538 (3.0) |+AFH 527 (2.7) B A B 548 (3.0)
FIRE 534 (@211)) Mgk 527 (2.3) & B 544 (1.1)

N

FX

Ay 525 (3.9) a4 516 (3.2)

PR E B 523 (2.5) | 4Rk 513 (25)

PE* (B-
SJ-G) 518 (4.6)

a7 B 509 (24)

*rp R S B R AL K B TLRR R -

@))OECD

fi
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A Leaking STEM Pipeline
2001
2005
4.01 million 2.8 million 1.9 million
9th Graders High School College Plans
Graduates
' ) 2009-201
) “ [ Only 1.3 million
‘ ‘ College Ready

6

o---

Q

167,000
STEM
Graduates

www.businessandeducation.org

http://shinstitute.org/about/stem-pipeline/
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PERCENTAGE OF TOP PERFORMING HIGH
SCHOOL STUDENTS WHO MAJOR IN STEM
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99997 2000-05
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PERCENTAGE OF
HIGH SCHOOL
SENIORS WHO MET

COLLEGE READINESS

BENCHMARKS IN 2011

® SCIENCE
MATH
® READING
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«  RI¥ FHF Jeff Chan and Eu-Wen Ding, Frank Wang

Lumos Helmet-Jeff Chan and The Hong Kong University of Science and

Eu-Wen Ding Technology Post-Graduate—Frank Wang
(DJI) (unmanned aerial vehicles)
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It's a national policy as well :
Innovation & Entrepreneur in China

FESCARAUIRAN D LT S RRBER,

Li Ke-giang (% 3,3%&), current premier of the State Council of the S ————
People's Republic of China: "X £] ¥ ~ & FHA#" (Annual Meeting PR
of the New Champions, 2014)

RERRBEHEASE

[ EPLIPRETNERIBIENS,
e R A RFEFERRARBAT e KRR NV BRI E BN R 58,
gov SRBEBR LIRS (XFLR) A
BE | HW | BE | E | ES LT — _)\Eé R
G 1 & e R °

hnaE SRR B R R L ST

FTISHEEARN WO LIRIRFZAR,
Teplsk L TR B,

A b
JRCHWE 201508 11

Rt 20155064116

1955 Bt 5 T K s HEE K AR BN /3 Ak 61 i
AT BT i ) 50

E% (201

BERZ “PEIE"

ECONOMIC kL. 7
FORUM | T T HE OB A M R T

FTEEZZEMRN “hERE”,
HERIPEREF R RENRENR.

Advocated in 2014 Became policy in 2015 Reportin 2016
Tasks in 2017

\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
. TR SR e We Make, We Learn, We Create

—
ARE
Chie* Sxseut




Global Trends

Success is driven not only by what you PROJECTED PERCENTAGE INCREASES
know, but by what you can do with what IN STEM JOBS: 2010-2020

you know!

---- Department of Education, US o

All Medical
Occupations Systems Software Scientists
Analysts Developers

Computer

32% 25%
(-]
22%
[
mat Syst Biomedical
Engineers
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Job Field in future
STEM competency/people

4 )
people
in STEM people in
Non-STEM STEM Field
Field

STEM
content

Non-Ste.m people Non_Stem people in /field
IN

Non-STEM Field STEM Field
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What shall STEM really help?

Uplifting the
Supplying high skill quality and
labour capability of high-
skill group

General Education [High-end Education

)
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B2 El Z BN STEMaker
STEM STRATEGY PROPOSED
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STEMaker: Thinker & Doer in One Person

- Serves the long term development of HK communities

STEM
STEMaker

b » Bz
A
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STEM Education => STEM in Edu.

...Lto 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 .
== ‘\[ STew >

Language

Arts / Projects —

PE -
practical solutions

Others &
STEM is not only for the 4 disciplines S, T, E and M, but much more. innovative designs
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Maker Culture - Industry 4.0

« Everyone is a maker & making is innovative & T E—
resourceful. waterpower, steam  assemblyline, oo e VA

* Making provides ample opportunities to
deeper understanding of difficult concepts.

» Making fosters character & traits building including: o

MAKERMEDIA

Courtesy of our friends at Maker Media

Open-
mindedness

Creativity Curiosity

fo o
2y

Maker Corps Maker Faire

g MAKER EDUCATION INITIATIVE @u—
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A promising way to make STEM Ed Flourish

STEMaker Education ~ ———)> STEMaker Project

'Ibngible Outcome "
Address umeal RS nd
3 N
1925° Learning = T
S
ot Managing Uncertainty
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R EZET STEMaker 455

* Innovation & making changes, problem
solving.

* knowledge, skills and capabilities in science,
technology, engineering & mathematics

FEE

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

Caring & respect :

marketing, team work, e Others— user’s need and preference
oriented, universal design

collaboration,
. * Environment-- responsible use of
communication y - .. .
AZ&@%%% technology in innovation & problem-

solving , sustainable design, up-cycling

Project management,
accounting, financing,

STEMaker

é@@’
Y /
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Why Maker?
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STEM literacy

c BRAHRAZFHFTHEZRRKBEEIEHIRIEL > AIMAT LBEREMEG
BRI >~ BIMTBGE ~ BB RBIIAES
© BHBBHLSERAS..
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. :t3%| project planning
» #k#2 scheduling - gantt chart i
+ % presenting [Faimen ST
— #.& Visual
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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 humber 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

Chief Executive's Award for Teaching Excellence Teachers’ Association
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STEMaker @ CMT

Learning
elements

Science(PCB)

JS1 Js2 JS3 SS1 SS2  SS3

Technology

Engineering

Mathematics

*

STEMaker Project
In DT lesson

Language

Arts
PE
Others

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
T R RS We Make, We Learn, We Create

ARERESERGIRAGHEE
Chie* Zxz Excelerce




Scheduling

6 |
9 Problen,
Preparation R

Requirements

13-1-2017 Internal Sharing Session

STE.M : STEM approach in CMT

Estimation
Prototype

Development

1/16/2017 -
Roll-out ‘ 5/30/2017
Project Sta
8/29/2016
2016 =S 37 2017
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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

ROYERAIEE

CHNOLOGY

,
>N & TEC

@\\V q\ 1

DESIGN & TECHNOLOGY | DESIGN & TECHNOLOGY
DESI

 PBL
 Problem oriented
» Skills/Tools/Materials should be covered

ERUEFE |4

i
—
A=
2
5

DESIGN & TECHNOLOGY | DESIGN & TECHNOLOGY

DESIGN & TECHNOLOGY

ée;&'f

B ‘”éﬁf
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15t Trial STEMaker Project with other subjects
VR carboard

« F3 PHY (choosing topic) Matching
— Optics . Technology — laser cutting

« DT (project setting) . Mathematics — solving lens equation
— Auto Tracking Telescope . Physics — image formation and refraction
— VR glasses . Biology — human eyes structure

. Chemistry — lens cleanser and adhesive
. Language — writing using instruction

. Arts — decorating the glasses

. IT — VR apps
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STEM =&

EREIE VR S
FEEEESE (virtual reality - 4555 /& VR ) - [T E ST - WIEEEERE > S FHE
RSB 2 Ak — {1 = 4 Z=H](3 Dimension > 4555 &y 3D) BYRE#HEH R > f2 & RN
REERE NS > EERERE SRR  fDUKRE BRI ERZ =4
ZEENIEY) - (EREETU BRI - RS DA BT TR R A » B RERY
=4 R O] E A ERE R -
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Google Cardboard ff{ LV EEREIRES

Google Cardboard 2 —{# LA ~ WEssk ~ BEMTHE DL G ARAH &R » 6 H A7 &
BRa - —WEE AT ROELRE S E T - WHEURHE L FHREURes(E aE (e
E| AR — 30 UGV AR LR B B IR AR b - S B P AR A
BRI GG - DUEIL—(E 3D 5245 - BLZERGNEEE H Google A F]E%
5t WAFFTA st B RS At R B T - SR — A BT

RE=GORIIATE | BGTERET | =% HI17

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
Jmszemmeansse  (TBUR B SRR & We Make, We Learn, We Create




ARE
Chie? Zxecuti

X S Google Cardboard B &R 1EH

IEFE RIS o] DAfE2S EOK B ES =B Wit B VRS - 2REYVIReI R & R B IRERY
g - IEENIRE A REBR BB FISGEOIREN YIS - HIL - BMA T
PRI 2 BER MRS 2 R BE AR - (BE2EG RFNERHEERE - BM2A
P BOT AR 8507 RS EFERET - &t - TR B FHRAV A TIIRE 2 M E
—{E N ES - DB RERE R -
IRERISIS

ERIMI

BIEee

TRTPHE

TRHEIE

AckSER

2 =

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association We Make, We Learn, We Create

ee (TR E SRS AT S



HRHS = ERThRE R R

ffE
(FEiRErmmm )
k=) JFER
REILIER
b N[l el T HaaE

e - > (A EER S A0
RS G AOK e e & ETAEGL
S B (TR

0

-

I AR & 55 IE

(ZF 4L
https://www.youtube.com/watch?v=NCBEYaC876A&feature=youtu.be)
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Z{EGoogle Cardboard

2
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y S Theory:
& A normal eye can view an object from a distance 25 cm to infinity clearly. Light rays from

a point of that object converge on the retina of the eye. A normal eye cannot view clear-
ly a nearby object which is too close to the eye. Therefore, we cannot just place our mo-
bile phone several centimeters away from our eye in order to have a wide angle of vi-
sion. We need to place a convex lens between the screen of the phone and the eye to
form an image of the picture shown on the screen.

What is the least distance between the image and the eye?

Why should a convex lens be used?

H20

TRRESERARRHER

g Excelerce

FREZBRIRTE | SRR | B=8%

Chief Executive's Award for Teaching Excellence Teachers’ Association

TTBR B AR e

an image of an object. The image height is 3 cm. The distance between the eye and
the image is the least for the eye. Complete the ray diagram to locate the object and
image.

Below shows an incomplete ray diagram. A normal eye, at the principal focus F, views y

HH

S E R

B

The image distance =

The object distance =

Where should be the object placed in order to form an image at infinity?

Conclusion:

For a normal eye have a clear vision of a picture of a mobile phone, the distance be-
tween the screen of the phone and the eye should be in the range from cm
to cm, provide that the eye is just at the principal focus of the lens.
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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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Chig® Zxecute

» Starting from a situation...

» Define a problem
» Investigation

STEMaker

Entrepreneur
mindset

» Costing
» Packaging
» Advertising
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VR cardboard & Three domains of STEMaker

"

O

Anthropocentric
perspective

* Ergonomic and anthropocentric
* Eyecare
 Upcycling
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Fruitful Results...
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Schoolteam

/N
DESIGN TEAM

A ZRUE/ N
ROBOT TEAM

T AR
RESEARCH TEAM
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How’'s CMT work on

STEM?

Design and Technology(DT)

JS1-1JS3 Supplying high skill
labour SchoolTeam

Design and Applied Technology(DAT)
JS1-JS3

General Education High-end Education
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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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Herbert Spencer (1820 - 1903) British Philosopher
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THANK YOU!
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STEM -2 /& 1) B s K &5

« WA > RARE > QEF
© BERD > RONEER] > RGBS

« ZM > REFE > EFANTY

* A > BARKR > RIKRK
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...those were the days

Over 20yrs metalwork

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

é@@’
\ Ry /
\f% Chief Executive's Award for Teaching Excellence Teachers’ Association
B e e We Make, We Learn, We Create




...those were the days

421
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1 agizgter aggter Jig Sawm/c  Jig Sawm/c

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
sszense  {TRRE EEIEBET S

We Make, We Learn, We Create



...those were the days
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...those were the days
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Conversion works 16yrs before, already very STEM
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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

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
= o We Make, We Learn, We Create




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.

working space \

Sliding
board for
keyboard
and
mouse

Foot rest

Bench top - \

Safety
guard

Base for
1 LCD display

| 13AAC

independen
t source

— | Recess for
foot path

Design and Control Cosole DCC
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control panel

Usable desktop - :\Oi
NE - :rl
foot rest
\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association We Make, We Learn, We Create
. TBRESRHERBEE

AREESERERRHEE
e* Zxccul hacce




>

-

N
o~

142
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Trunk for DC and

low volt signal cables
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Power cables |
condult
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DCC at work
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Other facilities

« Door for item display

« Display rack
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ir A% Al I = SEPA....

.. Still works even under STEM--

« ##%E Solving problem
« &% Exploration

e &5~ Presentation

- 3, Actualisation
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Holistic Thinking
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Esther_Intership/myTV_Esther.wmv

= IE Actualisation

morality,
creativity,
spontaneity,
problem solving,

" lack of prejudice,
People who feel they have esiee'r‘n need :’;-.meptance of m )
self-esteem,
People who feel loved need confidence, achievement,
_E_slggm respect of others, respect by others

People who feel secure need
Love/Belonging

People who survive need

Safe

Everyone’s needs to survive

friendship, family, sexual intimacy \

security of body, of employment, of resources,
of morality, of the family, of health, of property
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STEMaker Project:“Ocean and 1”

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

Mode A

1  Problem/ Situation/ Challenges Thematic exhibition design on marines lives  « common theme

Tasks & Solutions F. 1, task-based - Tsstlhists (o ilis
subjects comprise on

teaching schedule to
facilitate an integrative,

*  Adjustment to different levels

and abilities coherent and sequence
3 Variation of Delivery *  Group project within the formal curriculur learning
*  Curriculum time allotted? . Lectures and discussions, exploration,
. ¢ h demonstrations, STEMmaking, presentation and
xtent o t.eac er- evaluation
collaboration?
»  Existing strength in resources? é’i %i%

N \\rd"

Love Sea Life
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Example

ATEM 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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X

\
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jellyfi N\ turtle
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crab, = = squid
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catshark ) krill D
octop!
e % Bathypelagic
seastar

Oceanic
divisions
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Technology

Tupac Lives
How to create a kfe-sized computer generated performer

A high-definition PROJECTOR A person can
projector throws perform behind
the image onto a the projected
reflective surface MYLAR  image

on the floor

The image bounces
onto a Mylar surface,
angled to reflect the
image but leaves the
Mylar invisible to the
audience
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Mathematics

H =%-V®2—1 ~ a+0,636

b =%-\/®2+1 ~ 2+0,951

,618034

33+Ps
4+P1=1,6180

a = 51°49' 38,25"

2¢cm

18cm

Pepper’s Ghost Pyramid

Use this template for each side of the pyramid.
As long as the angles are the same you can make the pyramid as big or small as you like.
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STEMaker Project: 3D 1Q Puzzle
1. Problem/ Challenge

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

Y A —
A B
Cc D
X E F X
Figure 1. ] . - . . 2 waE c
Interlocking Figure |2 .Cartﬁsmn coordlr;anorr: :ysterr; 'S USbEd n Figure 3. Excel spreadsheet is used in formulating
joints on all analyzing the pattern of each face of a cube A\l e FErEmeers s dhe e
the edges
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2. Expected Outcomes

At the end of the project, students are expected to:
* integrate knowledge from other disciplines;

e demonstrate various skills and techniques:
v/ Problem-solving skills

v/ Computer and IT skills
v/ Acrylic material handling
v/ Design skills .
v/ 3-D spatial visualizing %
V' Laser cutting skills
v/ Graphic presentation skills
<S5
sc(
S
-
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3. Connect and Integrate

Subject related Learning Elements

Cartesian coordinates system

Excel formula

VBA programming

Laser cutting

Graphic design

Packaging design

converense TR E SRS
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4. Design & Procedure

BN E
Step 1: i1 1
Planning the layoutona ‘o mm -'.l 2 - - s
sheet of paper, with black g I Bl Reee B U
dots representing removal == l5 Co -6' O I7- ‘8
of material. r 1
8 - .7

Figure 4. Layout of the six faces being planned
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Step 2:

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

y

A

Figlre 5. Cartesian coordinates system is used
each face
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Step 3

— Setting parameters by using spreadsheet

o 9

— :[j

[ STREADAT A M DT AR B e 0o Wﬂﬂlq full_completes [IK1#55] = Microsoft -

M s A e TEE e TAcrobat

T T e

=angles

g 12 by Siawins B s » E?\ [j ZEnnE- Ay
izt B 1 U~ |- |- A |- EREEe- W% o = @f L ;Ln!'“ L £ !-
F8 BiE R S
hd £ -Gl1+L1172 v
B @ D E F G H I J K L M N (0] 5
X/T p il X' Y' X y X' y i 2.8
6 6 6T+x 6T+ty 3 3 3T+tx 3T+y tx 0.14
1 2 AT-tx 2T-ty 0 6 0T+tx | 6T+y ty 0.06
4 2 AT-tx 2T-ty 6 6 6T+x | 6T+y
2 2 2T-tx 2T-ty 0 B 0T+tx 3T+y
2 % 2T-1x 2T-ty 6 3 6T+x 3T+y
2 2 2T-1x 2T-ly 2 0 2T+x O0T+ly
1 2 1T-tx 2T-ty 4.5 0 4.5T+x | OT+y
X P4 X' e X y X" y' T X ty
11 1 16.8 16.8 1691 16.86 84 84 847 843 2.8 0.11 0.06
12 A 11.2 5.6 11.06 5.54 0 16.8 0.14 16.86 2.8 0.14 0.06
13 B 11:2: 5.6 11.06 5.54 16.8 16.8 16.94 16.86 2.8 0.14 0.06
14 @ 56 5.6 5.46 5.54 0 8.4 0.14 8.46 2.8 0.14 0.06
15 D 5.6 5.6 5.46 5.54 16.8 8.4 16.94 8.46 2.8 0.14 0.06
16 E 5.6 5.6 5.46 5.54 5.6 0 5.74 0.06 2.8 0.14 0.06
17 F 2.8 5.6 2.66 5.54 12.6 0 12.74 0.06 2.8 0.14 0.06
18
19
20
21
22 B
M er W 1237456 Summary 83 Nl vl
Eral=ll | £ O3 ) 175% (=) )

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

— TInterfacina the narameters bv usina Visual Basic

| Microsoft Visual Basic - 1Q_rectangles_generator - [Modulel (£
o BEE) KEE) WAV BAQ BTQ) BEO) AR I
i~ A A YEFY @ 581726

WE-ViAProject x| [ (—p) v XLRecl
a | i Sub XlRectangles()
+ 8 CalendarWizard Set obyapp = GetObyect(, "Excel . Application”)
+ 8 FileConverter (F Set (b sheet = of t
+ 8 GlobalMacras (C ppActivate o
M VBAProject (1Q Lhiaes
i (1 CoreDRAW X3 13 51 A5 Jhape
"'!'i‘:; .1: J IVELAvYer
& Modeel ROAC :'2‘.‘;‘3.’.(@' Cou
‘s : For i = 2 To AN
Btt-Modulel x| ko B paEct e ithy.a) | 1ok
Modulel Modde v i eet.Cells(1, 7) / sele
F7eT T ERA eet.Cells(i, §)
(R e ! Ifx1 ©0And x2 © 0 Then

Figure 7. VBA interface
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Sub XLRectangles()
Set objapp = GetObject(, "Excel. Application")
Set Objsheet = objapp.ActiveSheet
'AppActivate objapp.Caption

Dim sl As Shape
'Set s1 = ActiveLayer.CreateRectangle(4.629213, 6.608921,6.901402,
5.127941)
scle =25.4
ROWC = Objsheet.UsedRange.Rows.Count

Fori=2 ToROWC
x1 = Objsheet.Cells(i, 5) / scle
y1 = Objsheet.Cells(i, 6) / scle
x2 = Objsheet.Cells(i, 7) / scle
y2 = Objsheet.Cells(i, 8) / scle

If x1 <> 0 And X2 <> 0 Then

Set s1 = ActiveLayer.CreateRectangle(x2 -x1/2,y2+yl/2,x2
+x1/2,y2-y1/2)

End If
'If Objsheet.Cells(i. 5) = 6 * Objsheet.Cells(1, 11) And Objsheet.Cells(i,

6) =6 * Objsheet.Cells(1, 11) Then
s1.Outline.SetProperties Color:=CreateCMYKColor(0, 100, 100,

0)
'End If
's1.SetPosition 5.905512,4.724406
's1.SetSize 2.362205, 1.574803
Next i
End Sub
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STEP 5

Generating pattern by VBA on a CorelDRAW project.
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Figure 8. The pattern being generated by the VBA
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STEP 5

Trim out the faces by the Boolean operators of the objects.

1 CorelURAW 12 - [L:\Users\Esther Leung\Desktop\IQ Puzzie\lQ Puzzie\samples\Q_rectangles_3ay_i
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Figure 9. An example

/ Chief Executive's Award for Teaching Excellence Teachers’ Association

TBUR B B RN

£

We Make,

We Learn, We Create



fi

~=3
B

\,/ Chief Executive's Award for Teaching Excellence Teachers’ Association

STEP 6

Group different students’ work together.
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Figure 11. Patterns of 9 students are grouped
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STEP 7

Frame and align the design.

T CorelDRAW 12 - [C:\Users\Esther Leung\Desktop\IQ Puzzle\IQ Puzzle\351Q_v3_v9.cdr] [=[@][=]i
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Figure 13. A frame are drawn for the whole design
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Step 8

— Cutting the layout on the acrylic plate
— Using the laser cutter
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STEP 9

» 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
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« Designing the packaging for the product

We Make, We Learn, We Create




\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
e TR SRS We Make, We Learn, We Create




A Boat for Collecting Rubbish inside the
Harbour

echnology Project Example:

One of the listed SBA projects of DSE DAT 2015

Project 3: A Boat for Collecting Rubbish inside the Harbour

A special boat is required for collecting rubbish in Hong Kong harbour.

Part 1: Research, Investigation and Data Collection oce

e Investigate methods of collecting rubbish *~ - Op

e Explore the use of automatic/me A“ _wuce the volume of rubbish
collected.

e  Explore the creative use of shapes ai.u rorms for modern boats.

Part 2: Design and Make

e Develop ideas on designing a special boat for collecting rubbish in Hong Kong harbour.

e [llustrate the automatic/mechanical device used to reduce the volume of rubbish
collected.

e  [llustrate the final design of your boat.
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Strong sense of “Maker” feel

With Arduino
Communication
technology

Robotic servo motor
Robotic arm

.

-\ﬁ

W

e 0K
A WOOI EW
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SCIENCE aspect...

&= Linesplan. [o[@]®] | & Bodyplanview.

w Perspective view.

&= Profleview. [el@]=]

358, 222997

[ [ }

T
B [ = Planview.

ICT involved as means for expriment
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TECHNOLOGY aspect...

Lots of scientific explorations
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Extended reading and report writing

3.2 Knowledge about Boat.

3.2.1 Type of boat:
High-speed craft

Bridge:the room or platform from which the ship can be commanded

Flipped, in certain extend!
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Science and Math skills are well integrated into

this project

)
(11) Testingand Evaluation+

o

Basic Information of my boat:+
Design Length: 28m«

Length overall13.8m«
Maximum beam:5.5m«
Design draught:1m«

o

Water properties:¢

Length on waterline:10.9m«
Beamon waterline:3.527m«

o

Lateral area:10.3 metersquare«
o

Sectional Area+

Location (m)« Area(metersquare)e
0.6¢ 0.6¢
3.0¢ 1.98¢
5.4¢ 2.92¢
7.8¢ 2.2¢
10.2¢ 0.3¢
11.4¢ 0
o
o

TBUR B B RN
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Part: base+

Part: controlling room«

Window+
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the relationship between the weight of the rubbish(g) and the water
level(cm) (model)

350

300

250

200

150

100

50

o
(Toincrease its efficiency, way of reducing the size of the rubbish must be carried out
and so the boat can contain more rubbish collected on the sea)+

)

(To be safe, if the volume of the size do notbe reduced, the boat model cannot hold

more than 150g garbage. )«

A
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Reason for objecting the third design-

1) Itisnot steady«

Reason for choosing the fourth design
1) Less limitation in changing the angle-
2) Less weight .

The other part of the

boat-

/ Chief Executive's Award for Teaching Excellence Teachers’ Association
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TECHNOLOGY enables realisation

Fixing the tube.
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Design and Technology is ...

* not a practical or cultural subject

but a subject of
Technology Education

and the core of STEM
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Background

STEM TREND AROUND THE WORLD
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Background & Foreign Experience of STEM

* Originate:
— 1990s, USA, National Science Foundation (NSF)
e 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

= Unleashing Potential in Innovat
] . . L ReportionfSTEMEducation
— Enhancing the international competitiveness Qi smsee

P
i

BiX6 EB FRE
HERE BRIEA ABRE CSF»u

Uphold the Rule of Law
Sei: ities

3—n$ﬁﬁﬁﬁ

2016 Paolicy Addre P

ecember 2016
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The Chinese University of Hong Kong Graduate—

Rex Sham: Insight Robotics

« EENTATEMMERIEZER
B SRR R A BMARESE - b
2009F 21| # REF AR AR AF TR 5]
X B AR KR BEIERMA > SN EE
AR EFE) OWALLE: —K—
] B B B A ZE AR AR R B EF AR #
B NERKRK—KEG KR I
R R —F Rl 28 bR i@ 3R e

http://www.cuhk.edu.hk/chinese/features/rex_sham.html
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@ fires.globalforestwatch.org/map/#activelayers
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STEM FUHY O] ?

Uplifting the
quality and
capability of high-
skill group

WEHE

Supplying high skill
labour

BRBH
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Curriculum reference of STEMak;r Pr
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