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PROJECTED PERCENTAGE INCREASES
IN STEM JOBS: 2010-2020
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Figure 1. Recent and Projected Growth in STEM and Non-STEM Employment
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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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The Hong Kong University of Science and
Technology Post-Graduate—Frank Wang
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STEMaker: Thmker & Doer in One Person

—> Serves the long term development of HK communities
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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 = "\ f
BIE LB E T #4.0 b2y 19 ymﬁi
«  Everyone is a maker & making is innovative & resourceful. -mmm

AN I;Eb ,rfif ﬁ)/( Mechanization,  Mass produetlon T Cyber Physical
. . L water power, steam  assembly line, R S—— - Systems
« Making provides ample opportunities to power electricity

deeper understanding of difficult concepts.
HAERBE A& X RN AR RS
. Makmg fosters character & traits building including: -
RAFRBH wtb FH MAKE R MEDIA

Creativity Curiosity DIl

= ZEPN mindedness
%J/L_.\ ﬁ?_f Ll E:ﬁ}\ji/u\ &

Courtesy of our friends at Maker Media Maker Corps Maker Faire

=g MAKER EDUCATION INITIATIVE @u—
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A < R 4 ﬁ ‘ 'E ‘ Product No. Description Specification Quantity
101 Half hollow wood 17 cm long 2
$ a , ‘ﬁ $$ 102 Lead 17 em long 1
1.5mm diameter
, \ 103 Eraser 0.75 ¢cm long 1

Example of Bills of Materials

= To produce a unit of pencil, the bills of materials is
as follows:

6mm diameter

[ % &-1Fteamwork PR L TR
TW’Fcollaboration

Project Summary Task: Special
task identifying entire project

1

Wes_ TaskName Duraion | Stant
Soct for

0 Generic Pr 151days 111710

b u d etl B O M e
\ —;—r— e e
L

1.3 Second Level Task A s 121040

e e — sl o - split Task: Task with planned
133 Third Levei Task A Work Task or Work Package: [—1 pause for specific period of time.

270P LEVEL TASKB
24 Second Level Task 8 Lowest task in the hierarchy (where

AN the work actually gets done) e
212 -
213 heaLeveiTosk Tooeyssmm et —

3+ % project planning

#E#2 scheduling > gantt chart /l_—:_
™ 3% 4744 marketing

/%z\communlcatlon/ % presenting

— 7 Visual

a|=[=]=]=]=]~

| 4 | Holder

LS Pin
Round Swivel Cap
Switch

— v 320ral :
— LFwritten
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ADREMEITH

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)

Technology Education

Science Education
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STEMaker Project
P 1 HABRRE LR/ RRAEE T,/ — BN EEAE /B E LAY A
a n n I ng Fo rm wuten PETERELLLVEEEEEETEPE I

P 7 B B

NBAENEERANE B

T-#i

E-TAz 24

M-t

ARH A

AIXRB4

AR AFRH
e

A ERE AFK

H3EA

CEBHEHT ST

We Make, We Learn, We Create
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Learning

elements
Science(PCB)

Technology

Engineering

Mathematics

STEMaker Project
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Language
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PE
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School-base STEMalker Curriculum F1-3
2016-17 =RIETT

 Adopted in Design and Technology
 Supplement with textbook

 Booklet serves as teaching notes and workshe
 eClass as flipped means

BosERTIEE
HNOLOGY

C
¢

GN & TEC

DESIGN & TECHNOLOGY | DESIGN & TECHNOLOGY

C

S

@
o)

DE

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

BRUEFR |4

DESIGN & TECHNOLOGY | DESIGN & TECANOLOGY
DESIGN & TECHNOLOGY
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15t 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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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 RE=PERIVATER | R | =4

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

mas!

SEEEEE

o

1_

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.

RE=PERIIATE | BETHEME | =8
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(#4841 http://www.deimvrheadset.com/how-it-works/)
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CorelDRAW >> Laser cutting

) CorelDRAW X8 (64 {i17T) - CAUsers\Antony\Google B4 EE\CMT\DT\CorelDRAW Project\VR iPhoneSE.cdr

RO SEO ®#fv KEL PH0 RO BEEe XF =0 IR0 #EW RED
FfE-dd4 L=IEVA B o v - m B BT

115% T Q (@ qla

X A VRiPhoneSE.cdr

Q: EHiXF - EEERETIS . XTWEER -

K

boNBO /N 000 O

carboard 1.55mm
suitable for iPhone SE

ERRELCEL \ B/
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SolidWorks Modelling
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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 Create



» Starting from a situation...

» Define a problem

» Investigation

AR T4

» Costing
» Packaging
» Advertising

VR cardboard & Three domains of STEMaker

FHEE

PNEN

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

, We Create
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acleorz.

Herbert Spencer (1820 - 1903) British Philosopher
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