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* M E % #~— Arduino, micro:bit, STM32, crumble, Raspberry Pi |

/output ) (Sparkles )

Variables

Pin 13 LED Digital Pins

2 Y0 e e BN e I I I start
3 I
L Lot X ForwarD Y75 X3
'E m or €9 E11D 1
USB Jack Juing’}
&S i Duemilanove . E 1
= . R
- (DB @ G )
A 2
EENE i D e pieapa ] o
= o T ( ) 1

vuu.arguino.cc

% " =
B o pouer anaLog N @4
Power Jack : & B5U Gng Vin @1 2

Power Pins Analog Input Pins

" Bluetooth®
Smart
antenna

Battery
connector

Micro-USB
Connector

2 programmable
buttons

20 pin edge connector

Power port Accelerometer and compass %Tﬁ *E {% 78 F ﬁ
[ E‘.\%EI $B1§H :’uaillyeLEDg Ground back port 32-bit ARM® Cortex™ MO CPU with NN T I[H

Bluetooth Low Energy
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Can Mobile Devices in the Classroom Really Improve Learning
Outcomes?
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Latest EdTech News °
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Mobile devices as teaching tools are becoming more common now.
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. 3D Printer
3D modeling (CAD) - N |

PRINTING ORGANS

Organs could be built up layer by layer by printing clumps of cells onto a gel that turns solid when
warmed. Once the cells have fused the gel can be removed simply by cooling it

MODIFIED
INK-JET PRINTER

Mesh Review

CLUMPS OF CELLS

THERMO-REVERSIBLE GEL
GLASS SLIDE
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Natural materials: composites Materials
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bone, ...

Sensing .

Electrode

Positioning
Electrodes

Cantilever
Bilaminate
Bender
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HOME PLOTS APPS EDTOR PUBLISH 4 ProjectileMotion =

LE, ™~y g L] Find Files. %o nsert | fx e File

b ” (i) compare v Y GoTo v Comment % & %3 ¢ Projectile motion Plot " %
Lo s ' H =B 25 Initial position
=i Print v (| Find ~ indent [ | &) |5 - J
FILE NAVIGATE EDIT BREAKPOINTS X Y
' EE » F: » EE-267 » 2
urrent Folder ® | [ Editor - FAEE-267\ProjectileMotion.m F 3 ks :
Name | ProjectileMotion.m = | + | E 7 4 b X Initial Velocity -
chaos all 22 Rl .'. .'.

) choas.m 25 Edit the above text to modify \E/ 4 % 10

;jj ExtraCreditl.m 26 -é, ] 3 '..

" | ExtraCredit2.m 27 £

[ tab1.mat 28 - = Angle

) Lab1.m 29 -

) Lab2m o 05 45

&

“) Lab3.m 5

=) mysinusoid.tif I [N

= 32 5

| | PDXtemperature.dat = (1]

!‘JProjectile n.fig 0 2 a4 6 8 U

7 ProjectileMotion.m A Distance(meters)

#) Tutorialt.m =

% Tutorial2.m 3 j: i Range(meters) Max Hieght(meters) Time in air(seconds)
el i 10.2041 254842 1.44308
Htails A 38

39 — if nargout
orkspace 40 - [varargout{l:nargout}] = gui_mainfcn(gui_State, varargin{:}):
ame Value
Comman d Window

New to MATLAB? See resources for Getting Started.
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&eeMRTECE - 3B STEM A...

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 . T
Making something based on S&M concepts
Coding

“STEM education for understanding”

(e HERE AR STEMA S
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PAIFA RG] > 2012 F B2 A EPISAREE R etE R E =% » EIRGEE
RHAETSTEM -

PISA 2012 results -

Math Reading Science
Rank Learning
o Mean Country Mean Country Mean Country
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?

STEMEHY R e 524 B AE TG 2
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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
PHITHI2650-2600 BC A JEAREEHIE » HI#E BREZA SASEAET - ABEHEE
HEEETFEIIRT &~ S 2 PHL

In human history worldwide, technology appears earlier then science and math.

St RS SRR - PHEHB RO R B2 -
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ICT or IT is only subsets of technology.
S/ E R S R —IR
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Learning technology is learn how to choose the right material and the right
tools to make things out in a right way.

SRR R B B F YR RIEE T B - AT VA THUE -

@\ HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
BERRHEEE www. hktea.org We Make, We Learn, We Create




*
=1
=

#H2 ik #%
> PISA2015resgIts SE)E o - e ) s 5 5 e ) s 5
Snapshot of performance in science, reaj:gj:’ud»mrathemajlt:s; ﬁ_@{ / 4:; PN J}:; g 5}3 / ?:gﬁ‘ I E #:; -g 5}3 / ;}iﬁ‘ U i; -g
i ha b 556 (12)  Hihosk 535 (1.6)  Hhosk 564 (15)
B A 538 (3.0) TERE & 527 (2.7) ik 548 (3.0)
FIPRE 534 (21)  mwEx 527 (23) P B AP 544 (1.1)
a (3.0®
(3.0’
49)
FX (2.1 : 3.7)
) 525 (39) Bk 516 (32) 521 (29)
B &% 523 (25) | & 513 (25) #HRB 520 (2.0)
+E* (B-
R A s s SJ-G) 518 (46) @@ 509 (24) mEx 516 (23)
i 11 [ 5 SLHIE A AL 5O R LTI © TTAR R R -

@\ HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
BERRHEEE www. hktea.org We Make, We Learn, We Create




E%

JE

PERCENTAGE OF TOP PERFORMING HIGH
SCHOOL STUDENTS WHO MAJOR IN STEM
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982-87 1992-97 2000-05

, .

All:baidng STEM Ripeiing http://shinstitute.org/about/stem-pipeline/

Fall 2005

PERCENTAGE OF
HIGH SCHOOL
SENIORS WHO MET

COLLEGE READINESS

2001

Sih Graders Fiigh School Colege Pl
S Graduates Y BENCHMARKS IN 2011 ]

2009-2011 @ SCIENCE
College Ready 278,000 Majoring In STEM B m\rgme

Q E
167,000

STEM
Graduates

ﬁSTEM
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AP F F g B X STEMaker ik %
5. STEMaker/& & #9458

— STEM& %

— ARHEAP

— BIEREH
6. STEMakerz£#2# 2|
7. STEMaker; 331, 2]

8. STEMaker® £ %/
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#4Science * B ERA((KHFF>RFEXIEHBE) »  IEF > 1919) E R 2 ¥ HE %0
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HEBTFARA"scientia" > BBA "4k, > RERBEFTABZEE ETHEFHL
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MARFZHFTHOFE By AEEXZERREXZE R -

F- 719305 (5 s < £2 77 32 mﬁﬁ%Vygotskya‘Eﬂj 28 Eey T x4 & & (zone of
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What I can’t do . Kﬁ)&%éﬁ

Zone of
_“what I can -~ 0 Eﬁﬁr"p"‘ ont T ) 2 S
do with help an &% 'nvestigate

Proximal

Instructional
Model

wELABORATE
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£ % % H MakerEducationsz 2k B SFE 89 8] 5 :EF) -

& d " g #xftDo-it-yourself DIY | & % i@ % o

DIY;UI:?%\E TURT Ot 42 & A BRAE AR IR -3 AR 7T 4E B8 Fo A A 245 7] 30 & 69 S 4E AL

‘:ﬁ’j/.A o

H+seindn 0 BRELIAAL c DIYEARSL EANFE TG EEAASE -

DIVt 2B H LR AR A FEALIHET A T FHITEEER -

1967 F 35 R ¥ L4 Y 46 K4FAlan Watts A =4 T 2 LA B E R TUTF— B
HITGIHE 7 4 » BRI # FEL AT — 7 B ERGHGIFET) o B an B *o fT AR * 2 1T 1
RIR + EJFREE T » REZRNFNTLEEGRRKET » HF 242K E -

B A& DIYE R G #3L £ -

FATFER  EELHBEL R 0 REDIYBA K L4 -

T Et g ey IR A R D DIY A ¥ o fa7 & % T B 48 KRR LA o
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a2z What is? What can be? What can do?
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ey il ey EREE R T
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ill-defined problem -

HENKAEEE

Left Brain

Logic

Analysis
Sequencing
Linear
Mathematics
Language
Facts

Think in Words
Words of Songs

Computation

7N HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
= www. hktea.org

Right Brain

Creativity
Imagination
Holistic Thinking
Intuition

Arts (Motor Skills)
Rhythm (Beats)
Non-Yerbal
Feelings
Visualization
Tunes of Songs

Day Dreaming
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Bl BETERRRE B R B AT
p Technolo Engineerin
T R—— Science | Technology | Engineering
S How a Which What isthe Whatisthe How to
FPRESE : EFRSDTIATEN R M TR - U (LA - recorder softwareis  technique colourand  calculate the
JEEIAERY 1. RRESERRL  EHE - RIER - MR - R - HE .
B - sounds? used to and safety pattern distance
; H;ZE’M design the precautions should be between
5. kP Tinker Cad - SketchUp - Cura - SEEFHCE fipple? in using put onthe  finger holes?
6.

. TERMEES © 3DITEOR « 48 ~ o~ SRR A - fTETH

coping saw? body of the

recorder?
Whatisthe Howtouse Whatisthe Whatisthe How to
relationship 3D printer to technique style of measure the
of the length print the and safety designing distance
of recorder fipple? precautions your between
to the pitch? in using recorder? finger holes?
drilling
machine?
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BRI EE
{I+_. ,\L/J\ ﬂ&i}“@ﬂi Hoag Kong Maker Ciub

. —

= Sharing of resources to make something out for people with needs

THABRERAFEANLETRE

= NOt an education nor business

= FEREREEETE
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BIEXICRIETREEIE?

« Cultivate hands-on and DIY abilities 3z % %)+ & & #44E
«  Promote sharing culture # & % % x4t

« Line up people with different abilities to help advancing education on technologies
(avengers for education?) i % R F] & # A+ £ R A H FafHKE (HF R+ 4EM
HER )

« Enhancing ones internal beauty through helping other people in needs
7 8 Bh AR B A

Programmer

EERE

Mechanie

EET
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“Conventional STEM Education Leaves too Many
Students Behind” |
- Mark Sanders, 2009 §

* [BLESTEMZ S ARGt AN S 7 AR L )

© SR STEM 205 PREEEGRVE - BRI RE LR E TEA
TRUEZERIRET N2 ASTEMB S Y (£ T7 %6
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. i 4F = TS B4R 42 1 (2015, 2016,
2017)

« HF EM20155411 8 E K% STEM £ F
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Reportion'STEMIEducation

Unleashing Potential'in Innovation

BiXE FikB (FREE
HERE [REF AERE
Uphold the Rule fLaw
Seize the Opportunitie:

Choi
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_5 NEMBBRES

E A é"

December 2016
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Annual Mesting of the New Champions 2014
12 September
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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% g
'at 6%
ed
. Obs -
0%

2000-10 growth 2008-18 projected growth

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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people
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Non-STEM STEM Field

Field
STEM
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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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« REN - wYKEF(EEIHRE, 2014):

_BIH AR ¥ N
e AN ) Wi

«SIE AAIELE
«  RI¥ FHF Jeff Chan and Eu-Wen Ding, Frank Wang

all

nnovative

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

Eu-Wen Ding Technology Post-Graduate—Frank Wang
(DJI) (unmanned aerial vehicles)

nterprise
)
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The Chinese University of Hong Kong Graduate—

Rex Sham: Insight Robotics

s EENTFAEEMEHRIEZEA
B SRR R A BMARESE - b
2009F £ #F AL EF AR AR R 5]
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AR EFE) OWALLE: —K—
] B B B A ZE AR AR R B EF AR #
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R R —F Rl 28 bR i@ 3R e

http://www.cuhk.edu.hk/chinese/features/rex_sham.html
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The Chinese University of Hong Kong Graduate—
Rex Sham: Insight Robotics

< C () | ® fires.globalforestwatch.org/map/#activelayers=viirsFires%2CactiveFires&activeBasemap=topo8ux=108y=408z=2 W *
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STEME & ET

“STEM education for innovation”

(eI H T HISTEMZ
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BIEEIZRD : FEEANA
STEMaker: Thmker & Doer in One Person

—> Serves the long term development of HK communities

> XFFEAERIERE

STEM

STEMaker
+ . 2 8l 2B

CIESEls
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STEM Education => STEM ' Edu.

B2 E RS H R AR

s AEE IS MRS ERRTSZE - 1EMm IR

4R S A B RIS 2R AN I BERRE 7] -

(1EE) STEM 5 —%1ERI=EBE) #E (CDC 2015, ZUEF)

Sciencef}£2
Technologyf}fs%;
Engineering T2
Mathematics 822
Language

o

(|

Arts Zhfi

PEFEH

Others A

IR
-

@ HIgRFEE

\ / \ N\
s N\
{ “.
| |
\ /

\ ) /

//

HIBE AT

STEM is not only for the 4 disciplines S, T, E and M, but much more.
STEM L FEEEERS ~ T ~ E ~ MIGEFRH

S BAHRARRE
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Maker Culture — Industry 4.0 ; "\ £
BIES B ET%4.0 [ lmﬁi
«  Everyone is a maker & making is innovative & resourceful. -mmm

N
oo

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.
HUERBEASE T ERNR AR HOM S
. Makmg fosters character & traits building including:
RAFREIE R wte K H MAKERMEDIA

Open-

Creativity Curiosity mindedness

FRRE 4

glE SRR

Courtesy of our friends at Maker Media Maker Corps Maker Faire

=g MAKER EDUCATION INITIATIVE @u—
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AP F F g B X STEMaker ik %
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6. STEMakerz£#2# 2|
STEMaker35 .37, 21
8. STEMaker % % %15
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Bl&g|3EEm STEMaker 58
STEMaker#IBrIB %)

* Innovation & making changes, problem
solving.
* knowledge, skills and capabilities in science,

%—I{E’Z%é technology, engineering & mathematics

* 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
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Garrison, D. R. (1997). Self-directed learning: Toward a comprehensive model. Adult Education Quarterly, 48(1), 18-33.
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The mind is not only
knowledge but also the
ability to apply that
knowledge in practice

~ Aristotle ~
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School Administration: 4D-Curriculum Plan
Tool

ANRIZIVETH

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

“Variation of Delivery”
dimension: a
continuum of varying
modes of
implementation &
delivery

Engineering serves as
the blend of S, T & M

STEMaker Project
(With Variation of
Delivery)
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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.
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mouse
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Design and Control Cosole DCC
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STEMaker @ CMT

Learning

elements
Science(PCB)

Technology

Engineering

Mathematics

Language

Arts

ETTE AT > BOE > SRR > SR > SR > 3T > SOk
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Scheduling
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1

9 Problen,
-

13-1-2017 Internal Sharing Session

Preparation

Requirements

STE.M : STEM approach in CMT

Estimation
Prototype

Development

Roll-out ‘ éggggg _
Project Sta
8/29/2016
2016 R -~ oy 37 2017
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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 worksheet
 eClass as flipped means

* PBL
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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:
Q 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

FREZBRIRTE | SRR | B=8%

= HONG KONG TECHNOLOGY EDUCATION ASSOCIATION

HERRABEEE www. hktea.org

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

T T

P e

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.

FREZBORIVATE | TR | P28 H21
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) CorelDRAW X8 (64 {i17T) - CaUsers\Antony\Google E B EEE¥\CMT\DT\Corel DRAW Project\VR iPhoneSE.cd

CorelDRAW >> Laser cutting
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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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» Starting from a situation...

VR cardboard & Three domains of STEMaker

> Define a problem R ZE=E

» Investigation

» Costing
» Packaging
» Advertising
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* Ergonomic and anthropocentric
* Eyecare
 Upcycling
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Fruitful Results...
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STEMakerlR
A Boat for Collecting Rubbish inside the

1S

= {5l

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.

HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
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Strong sense of “Maker” feel

e With Arduino

* Communication
technology

* Robotic servo motor

* Robotic arm

aser cutting

W
7w

@\ HONG KONG TECHNOLOGY EDUCATION ASSOCIATION
S BAHRARRE www. hktea.org We Make, We Learn, We Create




SCIENCE aspect...
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358, 222997

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

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

this project

(11) Testingand Evaluation+

Maximum beam:5.5m«
Designdraught:1m«

Water properties:

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

Sectional Area+

Basic Information of my boat:+
Design Length: 28m«
Length overall13.8m«

Lateral area:10.3 metersquare«

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

=
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Part: controlling room«
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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

(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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TECHNOLOGY enables realisation
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Final Product

For decoration / Fish light /
| > -; 3
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

Freguency
' Daily v : :
O |7:00 |
O [12.00 |

17.00 \ v

22:00 \

| Feed Now
. s ' s
¥
D O ‘.“.‘
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System Layout

(A/C sockets controller)
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Photo Album
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Herbert Spencer (1820 - 1903) British Philosopher
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THANK YOU!
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http://mingyan.xyzdict.com/mingyan/?id=24524

