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“Conventional STEM Education Leaves too Many
Students Behind” |
- Mark Sanders, 2009
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Reportion'STEMIEducation

Unleashing Potential'in Innovation

BiXE FikB (FREE
HERE [REF AERE
Uphold the Rule of Law

Seize the Opportunities
Make the Right Choices

Pursue Democracy
Boost the Economy
Improve People’s Livelihood
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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
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167,000
STEM
Graduates

www.businessandeducation.org

http://shinstitute.org/about/stem-pipeline/

TBUR B B RN

ARE
Chie* Exzey

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

PERCENTAGE OF TOP PERFORMING HIGH
SCHOOL STUDENTS WHO MAJOR IN STEM
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PERCENTAGE OF
HIGH SCHOOL
SENIORS WHO MET

COLLEGE READINESS

BENCHMARKS IN 2011

® SCIENCE
MATH
® READING
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More emphasis on hands-on experiments, or enriching the apparatus and
equipment with digital one or even DIY stuffs.

Introducing discovery approach in making things => dismantle things,
observe and rebuild.

Funny science product making, e.g. solar car, manual generator, etc.

Employing smart devices to aid teaching, e.g. using digital pulse meter to
measure heart beat rate, sooter with big gears, weather station with digital
log, etc.

Simple coding. Apps building by using GUI and stress on computational
thinking.

Robotics. Treat robot as a vehicle in putting S&M learning element into it.
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« 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

« Caoding
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Figure 1. Recent and Projected Growth in STEM and Non-STEM Employment
PROJECTED PERCENTAGE INCREASES
IN STEM JOBS: 2010-2020

17.0% 18%
M STEM employment

B Non-STEM employment 15%
12%
7.9% : 9%
6%
-y lated jo
20| 14% 1 bs 3%
0 - o _ 0%

All Mathematics Computer Systems Medical Biomedical
Occupations Systems Software Scientists Engineers 2000-10 growth 2008-18 projected growth

Analyst Developers
o bezit Source: ESA calculations using Current Population Survey public-use microdata and estimates from the Employ-

ment Projections Program of the Bureau of Labor Statistics.

From U.S. Department of Commerce
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Uplifting the
quality and
capability of high-
skill group

WEHE

Supplying high skill
labour

BRBH
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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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The Chinese University of Hong Kong Graduate—

Rex Sham: Insight Robotics
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http://www.cuhk.edu.hk/chinese/features/rex_sham.html
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STEMaker: Thinker & Doer in One Person

- Serves the long term development of HK communities

STEM

STEMaker
+ . Rl gl 2 Em
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STEM Education => STEM in
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STEM is not only for the 4 disciplines S, T,
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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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* Innovation & making changes, problem
solving.

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

P EE

* 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,
S SEE * Environment-- responsible use of
communication == H y _— .
ELATS ¥ AZ[K@%%? technology in innovation & problem-

solving , sustainable design, up-cycling

Project management,
accounting, financing,

STEMaker

&}gfi/ Chief Executive's Award for Teaching Excellence Teachers’ Association
e B SR We Make, We Learn, We Create




Z Chief Executive's Award for Teaching Excellence Teachers’ Association
L TR SR S e We Make, We Learn, We Create




-_

g FFEEIE
-#&”Zﬁ*%ﬁﬁﬁ%%ﬁr”ﬁﬁ%%
Fo e ST 0 Bl ERFAT ©

e

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



ARRE (HA (18 - RIEFEE)
C TR H R AP S IR FARRE B 0 AL AT /A Bt

BRI >~ BIMTBGE ~ BB RBIIAES
© BHBBHLSERAS..

FHY &5
T2 Rl
/ECEIA \2& A gﬁg

734 %gégggggg%%ghmg Excellence Teachers’ Association We Make, We Learn, We Create




RIS = BlFT = BIZE

/
‘ N
\\Q’X\‘\\\\\\\\\“ﬁl

“

\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
snmseens | (TECRE SRS We Make, We Learn, We Create




MR BEIR ?

[

T ED
AT AR

\_

< Jep 22 15 connectivity

TG E Sifluency

HEE M [Hcontinuity

BEEE 4 I coherence

FEFE Fe perspective

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

e TTEORE SRS

/NN VN PN N

We Make, We Learn, We Create



e FEIE?

et
K
P4

ey =
= Al TON

Chief Executive's Award for Teaching Excellence Teachers’ Association

see  {TBURE SMEERIE AT &

We Make, We Learn, We Create



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

AREESERGRAGREE
Chie? Zxecut 29 Excelerce




range of
optimal
tightness

Sy
difficulty

untying
shoe
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Choose the right ....
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...those were the days

Over 20yrs metalwork

School-base Curriculum Development of the
Subject “"Design and Technology”
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...those were the days

421

- = | Vacuum ‘
Fomeyig Saw mic
STORE ROOM Milling m/c
o %VER METAL WORK WOODWORK T
N METALRACK | HACKSAW BENCHES [ BENCHES &
DOUBLE
END
GRINDER
BRAZING
HEARTH
1 agizgter aggter Jig Sawm/c  Jig Sawm/c
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...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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STOREROON Wilihg me
ﬁ E METALVWORK oo K -
e POWER
METAL RACK HAC K SA BENGHES SENCH R
DOUBLE
IEID
GRINDER

BRAZI
HEART
|| ® i| Sk -SNg Jig Swmic . Jig S mic
-  m— Heaker Heaker ! ll
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| 3

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




8'6

24'1

17'8

Screen

29'5

Server
u“ Drilling m/c Vacuun] ngclling
STORE &\ Drilling m/c FTrmer Panel‘
PREPARATION | ATHES e
ROOM  — EXIT 1 mo | |Laser | Teacting
i canner
Printer on
5
Designand Contrd
Console (DCC) E
1 Ceiling Mount ——| |
L Projector
Display =
WORK Rack &
METAL RACK BENCHES
DOUBLE | —]
END = = —] — —
GRINDER -
:|SFErpener
Wood Rack
Stip  Sodering T [Laser N Q D g
EXIT 2 Heater ~ Table W Engraver [ —
NEW TECHNOLOGY DESIGN AND CONTROL
WORKSHOP TECHNOLOGY LABORATORY
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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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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
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Keyboard sliding board
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Trunk for DC and

low volt signal cables

1=
L

] ]/41;

Power cables |
condult

ARERESERGIRAGHEE
Chie* Zxz

\\,/ Chief Executive's Award for Teaching Excellence Teachers’ Association
sse | TIBUR'E SRS RIS T e

We Make, We Learn, We Create



for the health of eyes ~800
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LCD at same level as eyes ™S =
Elbow and

arm in

relax
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« Door for item display
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= 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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How’'s CMT work on STEM?

Design and Technology(DT)
JS1-1JS3 Supplying high skill

abour SchoolTeam

Design and Applied Technology(DAT)
JS1-1JS3

General Education High-end Education
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STEMaker @ CMT

Learning
elements

Science(PCB)

JS1 Js2 JS3 SS1 SS2  SS3

Technology

Engineering

Mathematics

Language

Arts
PE
Others
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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
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 PBL
 Problem oriented
» Skills/Tools/Materials should be covered
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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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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?
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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
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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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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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Herbert Spencer (1820 - 1903) British Philosopher
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