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STEM Education => STEM i~ Edu.

LERAT T Hm bR - s AEE SR R A AR BFRTIS - (EMIRS
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ScienceRlE2 (#£E) STEM HBE—31ERIRERE) HIE (CDC 2015, ZE=)
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A RIIL—FHISTEMB S
EBOESF EF' HYSTEMZR [&]

PE %EE ﬁﬁﬁﬁﬁ/g
Others Foi HIER T Z

STEM is not only for the 4 disciplines S, T, E and M, but much more.
STEMLFFEERHRS ~T ~ E » M@/@W H
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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?
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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.
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ICT or IT is only subsets of technology.
S/ B R A 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.
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#H2 i | #%
> PISA 2015 results | ‘ o .. e . e ) s s
Snapshot of performance in science, reail:g“irxd»mrathema‘lﬂlt:sl ﬁﬁg{ / 4: PN i}l g 5;}3 / ?:sn"ﬂ‘ I E i;-g B 5}5 / gjxﬁ U {; —g
Hhadk 556 (1.2) L L 555 (1.6) a3k 564 (1.5)
EE S 538 (8.0) |+E#F# 527 @n| |razs 548 (3.0)
FIRE 534 (@211)) g R 527 (2.3) & B 544 (1.1)
B (3.0®
4
49)
FX (2.1 : 3.7)
b 525 (39) Ak 516 (32) m+ 521 (2.9)
T A 523 (25) | ek 513 (2.5) ZIVRE 520 (2.0)
$E* (B-
oL o SJ-G) 518 (46) @wm@p 509 (24) bk 516 (23)

S OECD, PISA 2018 Dataase @) OECD
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PERCENTAGE OF TOP PERFORMING HIGH
SCHOOL STUDENTS WHO MAJOR IN STEM
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http://shinstitute.org/about/stem-pipeline/

A Leaking STEM Pipeline
PERCENTAGE OF

2001

Fall 2005 HIGH SCHOOL
o " SENIORS WHO MET
4.01 million .8 million 1.9 million COLLEGE READINESS
it b e BENCHMARKS IN 2011 |
Fall 2005 2009-2011 @ SCIENCE '
Only 1.3 million 278,000 Majoring in STEM MATH

College Ready
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E [’ar ind Files 2 insert || [j File

o <o |L5) Compare ~ C)ﬂGoT v Comment % & %1 B Projectile motion Plot
ew Open Save

LT e O O endt > | et ] i) [ 7 J 25 Initial position
FILE NAVIGATE EDIT BREAKPOINTS X Y
&j’ﬂ » F: » EE-267 » 2 / \
ent Folder @ | [ Editor - FAEE-267\ProjectileMotion.m F 3 & 2
5 & b |

F\ % / IL éﬁ e WfprojedileMoﬁon.m |25 | 215 Inifial Melocity F
2 chao: ~ 24 o
a ) ‘J 3 choas.m 25 $ Edit the above text to modify| & ..‘ % 10
L ExtraCreditl.m 26 G
Q jj ) ExtraCreditz.m 2 % Be én d
i [ 1abl.mat 28 - ol Ange
j L b1 m 29 -

e 05
N ((( jL bam =
mysinusoidif = I [N
L PDX( ature.dat = (1]
otion.fig . 0 2 4 6 8 10
((( QP , otion.m Distance(meters)
) Tutorialt.m =R
fl Tutorial2.m j: & Range(meters) Max Hieght(meters) Time in air(seconds)
v - |en
Hldaasis vl | - 10.2041 254842 1.44308
— | a9 if narg
orkspace il 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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. KB - BEEE(GEEIRE, 2014):

_BIF AR ¥ N
e AN ) Wi

SIE/ AR ELE
« I #FEH|F Jeff Chan and Eu-Wen Ding, Frank

\Am n ~ d I I
Lumos Helmet-Jeff Chan and The Hong Kong University of Science and N novative
Eu-Wen Ding Technology Post-Graduate—Frank Wang U UV A=A AS SO A
(DJI) (unmanned aerial vehicles)
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“STEM education for innovation”
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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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Maker Culture — Industr

BlEX{EE LT 5%4.0

HAERB AT B ERASBEEOMS

=
Everyone is a maker & making is innovative & resourceful. m

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

Making fosters character & traits building including:

HIFfessF s F 8 ¢

Open-

Creativity Curiosity mindedness

Al R0 B B

Courtesy of our friends at Maker Media

Tung Wah Group of Hospitals Chang Ming Thien College
R =FeRIA 22
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Mechanization, Mass produ$t|on, Computerand Cyber Physical
water power, steam  assembly line, .
. automation Systems
power electricity
W _
MAKERMEDIA

fo o
120
< m”

e S

Maker Corps Maker Faire

=g MAKER EDUCATION INITIATIVE @u—
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STEMaker#lBRYBE1R)

* 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

NN
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ADREMEITH

School Administration: 4D-Curriculum Planning Tool

&,
2

S (6 e .
28 :
= ,&ﬂ 3,
) s ¢
R

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

“Variation of Delivery”
dimension (7 F] %42
EiiE):a
continuum of varying
modes of
implementation &
delivery

STEMaker Project
(With Variation of
Delivery)

Tung Wah Group of Hospitals Chang Ming Thien College
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Variation of Delivery
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SIELEE ?

« N & % #%— Arduino, micro:bit, STM32, crumble,

Raspberry Pi

Pin 13 LED

Digital Pins
FTDI USB Chip

USB Jack

Arduino

vuu.arguino.cc

Power Jack y na anaLos IN @4

POKER
& ®»BV Gnd Vin @1 2

Power Pins Analog Input Pins

Bluetooth®
Smart
antenna

Battery
connector

2 programmable X -
bumons | 20 Pin edge connector

Micro-USB
Connector

Power port

Micro:bit aleLe0s

Accelerometer and compass
Ground back port 32-bit ARM® Cortex™ MOCPU with
Bluetooth Low Energy

Tung Wah Group of Hospitals Chang Ming Thien College
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7 Crumble Version 0.23.2 [=]E s
File Program
D . ERROR: Crumble not found!
(Input/Output ) ( Sparkles )
Variables
m o 1 X FORWARD 3 %
:
motor €9 G132
§ (AX(h1) 1
set sparkle @@ to [ |

Crumble

Raspberry Pi
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7 MIT App Inventor 2
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® Chrome File Edit View History Bookmarks Window Help

D @ @ 2 4 100%GEl MonOct6 2:51PM Q :

mole.png (36x42) %

€ C [ ai2.appinventor.mit.edu/#5430121873801216
r= Beta - - project ’ e
[ screent « | Add Screen ... || Remove Screen Designer || Blocks
Blocks Viewer
& Bulltin
E contros B procedure
Bioge o
Wyvan
[ po QIR ] procedure | == Y—
> X || random Integer from | ) | 10 | | [rrrrvmes g
[Canvas1 - | Width -
Buss result [ P - G
B colors 3
By
B progdures
e Screen
9 Hcanvast v
“Mole
ResetButton
e HorizontalArrangemen
HitsLabel
HitsCountLabe
] HorizontalArrangemen
< molepng - 3 showAll

yvg&ag

»

View

in Browser

View Settings

Attach Debugger

Attach Debugger (Python

View

Stop

Stresrming Logs

Viebsite

def hello():

Renders a samg e
redirect( ' /hello/m
§route( ' /nello/<nawe:>")

Cpen in Management Portal

Do

Prop

nload Publivh Profile

{4

&
&

5 Projects  «§ & Blocks () JavaScript ' Microsoft

O micro:bit

¢ show sering

® Input

@ Music

@© Led

.all Radio
2 C Loops
3G Logic
= Variables

@ Math

I v Advanced

= Hierarchy

© Inspector

r v ')j‘u

< HelloAR
ARCore Device
Prefat
Transform

ExampleControll X 0

SintCloud
PointClot X0

Rotation
cale

B 7 Tracked Pose Driver (Script)
Device X

Befor
forii?

B @ Session Component (Script)

LB

@ DefaultSessionCon ©

HelloARExample » Scenes First Person Camer ©

Add Component
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Google X [EHRIRBEESKE A

The surpI'ISIHg thlng G(‘?Ogle learned abOl{t 1ts Forbes CommunityVoice™ Connecting expert communities to the Forbes audience. What s this?
employees — and what it means for today’s R RO, S b s bk

students ) )
The Top Four Soft Skills Any Employee Will Need To
Become A Superstar

,..‘mm\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ =

In an article in today’s Washington Post written by Valerie Strauss, The surprising
thing Google learned about its employees —and what it means for today’s

students, the Post explains what Google learned about its employees through

their own research on hiring, firing, and promotion data accumulated since the
company’s founding in 1998. This results of this research project, called Project
Oxygen, shocked everyone by concluding that among the eight most important s

gualities of Google’s top employees, STEM skills came in dead last.
————— December 22, 2017 By National Soft Skills Association

~—

1EAT T 25-8-2017

https://www.washingtonpost.com/news/answer-sheet/wp/2017/12/20/the-surprising-thing-google-learned-about-its-employees-and-what-it-
means-for-todays-students/?utm_term=.5d670da7353f
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http://www.nationalsoftskills.org/author/nssa/

knowledge may not teach you them.
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Smart Back Pack
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