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Reportion'STEMIEducation

Unleashing Potential'in Innovation

Bikic B (FRE
RERE BRIEN JBRE

Uphold the Rule of Law
Seize the Opportunities
Make the Right Choices

Pursue Democracy
Boost the Economy
Improve People’s Livelihood

"B -AEFRBRERS
2016 Policy Address

18 | (945 | English 4 Education Bureau December 2016
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PROJECTED PERCENTAGE INCREASES
IN STEM JOBS: 2010-2020

17.0% 18%
B STEM employment

M Non-STEM employment 15%
12%
7.9% 9%
h—
; 6%
ate
20 14% 16% o
[ v m .

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.

Figure 1. Recent and Projected Growth in STEM and Non-STEM Employment

From U.S. Department of Commerce
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STEMaker: Thmker & Doer in One Person

—> Serves the long term development of HK communities

> XFFEAERIERE

STEM

STEMaker
+ . B2 8l 2B

CIESEls

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




STEM Education => STEM '

B2 RS HEEEERE - EHREBREREEIRE RUBRG SR - (EMmigsE

n Edu.

4R S A B IS 2R AN s A s BERYBE

Technologyf}fs%;

Engineering T2

Mathematics 822 pSIC
Language

% -

Others A

Arts 25l @/ =
PE B2 & A REGEE

Sciencef|£2 (1EE) STEM 5 —%1ERI=EBE) #E (CDC 2015, ZUEF)
-5

\ / \ N\
s N\
{ “.
| |
\ /

\ ) /

//

HIBE AT

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
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Everyone is a maker & making is innovative & resourceful.
ANE M
Making provides ample opportunities to
deeper understanding of difficult concepts.
HUERBEASE T ERNR AR HOM S
Makmg fosters character & traits building including:
’ﬁ; FJ ﬂﬂ#k%f}g :

Open-

Creativity Curiosity mindedness

FRRE 4

glE SRR

Courtesy of our friends at Maker Media
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Mechanization, Mass production,
water power, steam assembly line,
power electricity

Computer and Cyber Physical
automation Systems
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Maker Corps Maker Faire

=g MAKER EDUCATION INITIATIVE @u—
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Authentic experience and Tangible outcome
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Contextual
Mental Processes
Difficult to Transfer
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School Administration: 4D-Curriculum Planning Tool

3 Dimensions: the
extents of Science,
Technology &
Mathematics
knowledge involved

“Variation of Delivery”
dimension (R F] :#42 &
AL R,) @ a continuum
of varying modes of
implementation &
delivery

STEMaker Project
(With Variation of
Delivery)

L TR SRS

Technology Education

Science Education
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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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(Jones and Moreland 2007)
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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?

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

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.

H20
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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

» Starting from a situation...

> Define a problem R ZE=E

» Investigation

BIZER T4 PNEN

» Costing

» Packaging

» Advertising
* Ergonomic and anthropocentric
* Eyecare
* Upcycling
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Other facilities

« Door for item display

« Display rack
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STEMakerl& B £ 51:
A Boat for Collecting Rubbish inside the
Harbour

One of the listed SBA projects of DSE DAT 2015

Project 3: A Boat for Collecting Rubbish inside the Harbour

Part 1: Research, Investigation and Data Collection oc
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
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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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Final Product

For decoration / Fish light /

\_ ot . N -y
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Sand pool

Stair

Small holes
bridge water mill
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Interface of Web Site (written in VWD)

/3 Automatic Aquarium - Microsoft Internet Explorer

BRE #EE WA FOSEW ITAD HAED
X B @ Pure Jeamer @ 2- S EF B

#E4ED) | &) http:Mocalhost:1131/Esther/Default2 aspx

~ Intelligent Pet Home for Turtle and Fish

. November _
2009




Turtle Feeding Setting

3 Turtle - Microsoft Internet Explorer

#BEE RKEED WRO HFHSEFTW IO IHAO
Qrx-© HEG Ous Joomez @ 2- L3 3

#84ED) | &) hip:#ocalhost1131/Estherfturtle aspx

Auto Mode Setting

Frequency
' Daily v : :
O |7:00 |
O [12.00 |
17.00 \ v
22:00 \
“
Feed Now
-
v q-
I & Kl . ' .
-ab :
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System Layout

(A/C sockets controller)
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Photo Album
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Investigation and development of effective Design and Technology (DT)
design projects pedagogies in the areas of problem identification and
ideas generation.
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AR AN i 11/1/2018 - 12/31/2018

=R 1/1/2019 - 3/31/2019

4/1/2019 - 4/30/2019
5/1/2019 - 5/31/2019

S 6/1/2019 - 6/30/2019

e Ml

+—H +—H 2019 J\H 2019
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STEMaker

48 55 T RIEAAE TR |
S« NEE » 42060 L EE
AR

20 Sl LAY
AT - NERZED

RS AT \;@4"0 %“:@%/ R R

A AN & X GREt4d & R )

\\/ Chief Executive's Award for Teaching Excellence Teachers’ Association
L TR SR T e We Make, We Learn, We Create

AREESERERRHEE
Chle? Exccut g Excelerce




i

201659 E
2018%5H

zo18$eﬁ§2018$85

2018£E9E§2019£E15

\\ B = \ \ ‘\ /Z

X — N

201928 E2019E8 ;Ei’;' BT (MBI RS

mE - SEEIETTREEY [HE
2019498 F2020458 bR - B3 [RIZeZ2EE ]
B [ . s rpmeemEss)

ﬂ}é %géggg%g%eéchmg Excellence Teachers’ Association We Ma ke, We Learn, We Create




DISPLAY CABINET W/ STORAGE DISPLAY CABINET W/ STORAGE
*VEX ROBOT x4 *VEX ROBOT x16

hpietid el 55°LCD TV MAGNETIC
“TROPHY (BY OTHERS)

MAGNETIC
'WHITEBOARD

Il

12 x 12 VEX PLATFORM
W/ STORAGE

TEACHER'S
DESK & CHAIR
(BY OTHERS)

DISPLAY CABINET W/ STORAGE
*INVENTIONS

LAYOUT PLAN
SCALE: 1:50

DISPLAY CABINET W/ STORAGE
TROPHY

/ hief Executive's Award for Teaching Excellence Teachers’ Associati
ﬁ};‘;‘;ﬁ Cﬁ g{égétg g{ él\g%gﬁrm eéc ing Excellence Teachers’ Association We Make, We Learn, We Create

Chie* Exsoutiee’s Asard for Teact 9 Excellerce
Teachar ion



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




We Make, We Learn, We Create




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




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




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




O = R P S =
RIESED

Chief Executive's Award for Teaching Excellence Teachers’ Association We Make We Learn. We Create
TBRE SRS S g g




Jgg;gzgaﬂea%fezahazgyZZZégzxziéiwe/5&/zaazfﬁéaoazﬂéég§%9‘AQZZ?
acleorz.

Herbert Spencer (1820 - 1903) British Philosopher
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