aker Nurturing Scheme

RIZEN S T & &l

REE—[rsRAAAR P2

HEf : 12-7-2019
R : 2:00pm - 5:00pm
jthEs . 2/F, STEMaker Space (BE##2F - HfnBELHEHTT)




aker Nurturing Scheme

RIZEN S T & &l

REE—[rsRAAAR P2

HEf : 12-7-2019
R : 2:00pm - 5:00pm
25 . 2/F, STEMaker Space




aker Nurturing Scheme

B2 EM 55 TSl

%EE&%?FEBM“E‘:H
HER: 12-7-2019
BFE: 2:00pm - 5:00pm




aker Nurturing Scheme 2l iZEmiE B & El

Welcome to STEMaker Space!

- Please be kind to the benches;

- No eating or drinking is allowed except pure water;
- Toilets are located at 1/F; S
- Pay attention to the fire routes; om
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The school premises
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The STEMaker Space

WAR ROOM

STEM Forge
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AR A EEENHABE R EERSTEMIRIEES
--- RIEEIZEM (as in BOLT meeting 31.5.2015)

Making "STEM in Edu” flourish in HK:
What and How ZPE

STEMaker: thinker and doer in one person
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PISA 2015 results

> Snapshot of performance in science. reading and mathematics
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Does STEM really help in enhancing learning outcomes of students on S&M?
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A Leaking STEM Pipeline

2001
Fall 2005

4.01 million 2.8 million 1.9 million
9th Graders 'High School College Plans

Fall 2005
Only 1.3 million 8.000 STEM
College Ready 27! Majoring in
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BENCHMARKS IN 2011
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Figure 1. Recent and Projected Growth in STEM and Non-STEM Employment
PROJECTED PERCENTAGE INCREASES

IN STEM JOBS: 2010-2020 et et 17.0% 18%
MOre sTE L “

2% M- , "

Felateq )

. )

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

Analysts Developers

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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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

 EENRPAGTERMEBHETEEZN
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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
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Uplifting the
Supplying high skill quality and
labour capability of high-
skill group
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“STEM education for understanding
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People can build without modern science and
math knowledge at around 2650-2600 BC

PETLR{2650-2600 BC AJEAR SR HIT - (H1)#E PR AT AR T - NEEREA
s S SRS %~ BRI

People can forge without modern science and
math knowledge even earlier

In human history worldwide, technology appears earlier then science and math.
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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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ICT or I is only subsets of technology.
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mAHM (OECD) 201535

Students, Computers
/ and Learning

MAKING THE CONNECTION
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Trends in reading performance and proportion of students
who frequently browse the Internet for schoolwork at school

8
89 ! R T i ! E | ‘
o= E i Serbia | 5 ; i i i
¥ | | | | | a | :
£< 6 ; : ; : ; ; : :
2 ‘s = Singapore =~ ! 1 t e
oo U ; i b 4 E : i i 5
=8 Shanghai-China : :
g3 ! i OChlnese Talpel i i | |
- - Turkey @._; i i : - S —
=0 : ; blsrael 5 : : E i
S R =024 | Hong Kong- | | @Chile. i ! |
£3 — (China = _@Poland | | | |
T S 2| _Russian Federation * estonia Pc:) rtugal g
2 Z ]apar:lq : Latvia | @ Liechtenstein
g e - — Hunga ‘\Mexuco i
<2 0 { Macao-China Italy’ 8 ryGreece i ._‘.Norway g’Denmark
g : Belglum ;;l;; rlan)tg ®Jordan | Q'OSNtherlands '
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Irelandm'lea"d =S guay.__ -\‘-Czech e P e e P
| Slovenla Slovak Re!)ubllc eSweden
4 |
0 10 20 30 40 50 60 70 80 90

Share of students using computers at school at least once a week
to browse the Internet for schoolwork (%)

Notes: The annualised change is the average annual change in PISA score points. It is calculated taking into account all
of a country’s and economy’s participation in PISA.
Source: OECD, PISA 2012 Database, Table 1.4.3b (OECD, 2014) and Table 2.1.

StatLink &g http://dx.doi.org/10.1787/888933253271
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What the data tell us

= Resources invested in ICT for education are not linked to improved student achievement

in reading, mathematics or science.

= |[n countries where it is less common for students to use the Internet at school for
schoolwork, students’ performance in reading improved more rapidly than in countries
where such use is more common, on average.

= Overall, the relationship between computer use at school and performance is graphically
illustrated by a hill shape, which suggests that limited use of computers at school may be
better than no use at all, but levels of computer use above the current OECD average are

associated with significantly poorer results.

= Students who spend more than 6 hours on line per weekday, outside of school, are
particularly at risk of reporting that they feel lonely at school, and that they arrived late for

school or skipped days of school.
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« NE Z4— Arduino, micro:bit, STM32, crumble, Raspberry Pi

Pin 13 LED

Digital Pins

FTDI USB Chip

USB Jack

Arduino -‘I? -.j — ..‘--‘.‘.".;'_"_‘_'_'_;

il icrocontroller

g = 5 WWu.arduino.cc
Power Jack "D POWER ANALOS ms.‘

CRUMBLE

Power Pins Analog Input Pins

" Bluetooth®
Smart
antenna

""" BATTIRY:

Battery
BaEE connector

Micro-USB
Connector

2 programmable
buttons

20 pin edge connector

Power port Accelerometer and compass

Ground back port 32-bit ARM® Cortex™ MOCPU with
Bluetooth Low Energy
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7| Crumble Version 0.23.2

[=[E [

File Program

D . ERROR: Crumble not found!

(Input/Output ) (Sparkles )

Variables

program start

L 1 X FORWARD %

1

o 1 X stop

1

Crumble

Raspberry Pi
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Google & BSEHRKRBEZKE A

The SllI’pI'lSlIlg thlng GOOgle learned ab()ut lts Forbes CommunityVoice™ Connecting expert communities to the Forbes audience. What s this?

employees — and what it means for today’s R B

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

Become A Superstar

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

alerie Strauss % Email the author

closed by Google

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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STEMaker: Thinker & Doer in One Person

- Serves the long term development of HK communities

STEM

STEMaker
+ . NEST#S
RIZ Al 2R/
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STEM Education => STEM in Edu.

B2 HEEEERE - e BREREEIRE RUBRG SR - (EMmigsR
e 4R S A B RIS 2R AN R BERRE 7] -

(1£E) STEM 2 5 —%1ERI=EBE) BE (CDC 2015, UEF)

Sciencef}E2
TechnologyF}s;
Engineering T f%

Mathematics#£2

Language £

Arts 2y ERREEIE
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Maker Culture — Industry 4.0
BlEx{EE E12£4.0

- Everyone is a maker & making is innovative & e powseim " smyine, | Computerand e Pyl
reso u rcefu | power electricity

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

« Making fosters character & traits building including: o

Open-
mindedness

Creativity Curiosity

Persistence SOC'?'. . Teamwork
responsibility

Courtesy of our friends at Maker Media

Maker Corps

—— MAKER EDUCATION INITIATIVE @u—
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The Goal of STEM

The goal of STEM education is to cultivate students'
STEM literacy, anthropocentric perspective and
entrepreneurial mindset through problem-solving
projects, so that the younger generation can
integrate and apply knowledge and skills from
different subjects by incorporating an engineering
mindset via technological means to innovate and
solve real-life problems. It heavily stresses the
development of our younger generation into
iInnovative and entrepreneurial talents for the 21st
century.
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STEMaker Project B2 EIZ2EM 23 1F

STEMaker Education ~ ———)> STEMaker Project
“STEM education for
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Will this be
my project?

HEZE "JHEProjecty ?

« Unique Deliverable(s) : &2 BRMLIRAY
- Temporary EEf5tE - BT % HHEBF 4R HEHH
- Progressive Elaboration Z g3

HE%H

- BN ET

- BYEREBK NOIEEHER
o 165 BE R ETS

A project or just an activity?
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Project Apbroach . the goodness

IBHEEENT =

Reflection
Connect with others et s 2= Interactive

SN RPN e

Curiosity

T EEESAERIIN

plug in scenario
B sEE
Sense of ownership Tangible outcomes

WA R SR
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Project Approach vs Topic Approach

Spread in several lessons Each lesson has its own topic
Involve different disciplines Lesson/Topic of a single discipline
Solving problem as the goal Learning something as the goal

Learning something unexpected Learning something as planned
Active learning Passive learning
Allow different progress pace Lesson depend on prerequisite
knowledge
Interactive learning process Could be interactive or not
complex but flexible framework Simple and straight forward
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Scenario setting of a project

- fake or real problem
- realistic or imaginary scenario
- as story-telling, should ask for the 6 “W"

ho ho

hat hy

here hen
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What's behind the curtain?
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What is a good project?
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How to create creativity?

uncertainty * Resources

Creativity Space -

Limitation
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Infinity creativity....

Limit uncertainty * Resources

-=>0 Limitation(L)

Creativity Space -
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Similarities

®All have an outcome / product
®All are hands-on activities
®All involve tools and materials
®All undergo process

Project = Product + Process
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Checklist for a STEMaker project

®\What is the scenario of the problem?

®\What is the problem the project need to be solved?

®\Who are the users?

®\Will it have a tangible product as outcome?

®Do you really use the product? (e.g. water filter)

o Will the project (including the process and the
product) be good to our society, human and our
environment?

®\Will you buy it? In terms of money, how much you
willing to pay for it?
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ADREMEITH

School Administration: 4D-Curriculum Planning Tool

« 3 Dimensions: the Technology Education

extents of Science,
Technology & AR/ VA

Mathematics // // // 7
knowledge involved

» “Variation of Delivery”
dimension (REIRZE
MitE =) : a continuum
of varying modes of
implementation &
delivery

STEMaker Project
(With Variation of

Delivery) Science Education
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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 RE=PERIVATER | SR | =8

' E #rs £ &
Quality Education Fund

TEUR B AR e

Bsuise

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

mumm

I

EEEEE

g

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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Multidisciplinary TE Project: 3D 1Q Puzzle -
1. Problem/ Challenge

Design their own 3D cube with 6 pieces of square acrylic
puzzle
* Interlocking joints on all the edges

e Tools: knowledge on Cartesian coordination system and Excel
adsheet formula

YA “ wao
Yy
] - °
L
’ c D
“ — E | IF %

Figure 1. Interlocking

o Figure 2. Cartesian coordination system is used in
joints on all the edges

. Figure 3. Excel spreadsheet is used in
analyzing the pattern of each face of a cube

formulating all the parameters of the pattern
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AR EE s 1TTSTEMaker
VR carboard

« F3 PHY (choosing topic) Matching
= Optics «  Technology — laser cutting
o DT (project setting) »  Mathematics — solving lens equation
> Auto Tracking - Physics — image formation and refraction
Telescope - Biology — human eyes structure
= VR glasses «  Chemistry — lens cleanser and adhesive

. Language — writing using instruction
. Arts — decorating the glasses
. IT — VR apps
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STEMaker &1F= T AE# Big Task.

(Jones and Moreland 2007)
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E’i iﬁiﬁ%%&__,\Jb%J (Seemann, 2003)
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FAERS Big Tasky tiy4Cks

« ZENIN A 2 JI#EFT:
& BT RBVELS M Connectedness
¢ H1Zr—2ECoherence ;

¢ REREE M KEA M Continuity.
® E2E R E % Convergence.
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STEM==
Fig 82— ARR

First Law
Objects at rest remain at rest and objects in
motion remain in motion in a straight
line unless acted upon by an
unbalanced force.

Second Law
Force equals mass times acceleration
(or f = ma).

Third Law
For every action there is an equal and
opposite reaction.

NENF

’ﬁ-‘%ﬁ?ﬁzﬁ%ﬁ

\V 2
‘g‘/—/\ Quality Education Fund ‘w\”, ﬁﬂ%ﬁé@ﬁ%ﬁﬁmg

'FREwR  NEYER

- BEEE -

18 el ok B

-~ T e
-

CC

Chief Executive's Award for Teaching Excellence Teachers’ Association




SRR

B s
i
[E3 e BrE PHRE (A%kg)
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