STEMaker : STEM approach in CMT

Intensive Training Programme on STEM Education
Part lll: Seminar on Latest Development of the SE, TE & ME Curricula cum Sharing of Good Practices

Date: 21-7-2017
Time: 4:10 -4:45pm
Venue: Lecture Theatre, 4/F, West Block, EDB Kowloon Tong Education Services Centre, 19 Suffolk Road, Kowloon
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« 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

« Making something based on S&M concepts
« Coding

“STEM education for understanding”
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Does STEM really help in enhancing learning outcomes of students on S&M?

STEMEHY R e 524 B AE TG ©

;"‘r . Tung!Vah Grom\JpofI:iospitaIsChang Ming Thien College We Make, We Learn, We Create

RE=PiRHRPE



S aR2:

RABERENE - ARIRE

. '44:‘:’\ > “"’-:1‘; , . » : ‘ ‘, = - ;‘} A 4‘ % “ ; :~; \

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
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In human history worldwide, technology appears earlier then science and math.
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ICT or IT is only subsets of technology.
S/ E R A B 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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A Leaking STEM Pipeline
2001

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

Only 1.3 million
College Ready
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www.businessandeducation.org

http://shinstitute.org/about/stem-pipeline/
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: : Uplifting the quality
Supplylmgg high and capability of
ARORE high-skill group
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STEME & ET

“STEM education for innovation”
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STEMalker: Thinker & Doer in One Person

HEEIEE - FRRLANA

—> Serves the long term development of HK communities
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STEM Education => STEM 'n Edu.
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STEM is not only for the 4 disciplines S, T, E and M, but much more.
STEM L FEEEERS ~ T ~ E ~ MIGEFRH
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* Maker Culture — Industry 4.0
BlEX{EE ET4.0

«  Everyone is a maker & making is innovative & resourceful. A A% {1

«  Making provides ample opportunities to deeper understanding of difficult concepts.
HAERB A SR Z RN EE OB

«  Making fosters character & traits building including:
HAEREIB R Wi H -

Mechanization, Mass production,
water power, steam  assembly line,
power electricity

Computer and Cyber Physical
automation Systems

Open-

Creativity Curiosity mindedness

FRRE 4
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L
Courtesy of our friends at Maker Media Maker Corps Maker Faire

=g MAKER EDUCATION INITIATIVE @u—
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A promising way to make STEM Ed Flourish

STEMaker Education ~ ———)> STEMaker Project

'Ibngible Outcome y. . & #
Address umeal needs
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e® 3 OTT
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ot Managmg Uncertainty
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* Innovation & making changes, problem
solving

* knowledge, skills and capabilities in science,
technology & mathematics

* stress on engineering thinking

* Desirable qualities: Intuition,
imagination, insight, perseverance,
intentionality (Capel, 1992)

e Caring & respect :

* Others—user’s need and preference
oriented, universal design

* Environment-- responsible use of

]\ZIK%EEE technology in innovation & problem-
™H solving , sustainable design, up-cycling

Project management,
accounting, financing,
marketing, team work,
collaboration,
communication
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Authentic experience and Tangible outcome

R

Contextual
Mental Processes
Difficult to Transfer
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Tangible
Siystematic

Ease of Transfer
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HEEIZED STEMaker 158
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STEMaker @ CMT
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...those were the days

421

- = | Vacuum ‘
Fomegig Saw mic
STORE ROOM Milling m/c
o %VER METAL WORK WOODWORK T
N METALRACK | HACKSAW BENCHES [ BENCHES &
DOUBLE
END
GRINDER
BRAZING
HEARTH
1 figizgter ﬁggter Jig Sawm/c  Jig Sawm/c
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...those were the days
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...those were the days
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Conversion works 16yrs before, already very STEM
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After conversion...
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for the health of eyes ~800
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DCC at work
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Other facilities

« Door for item display

« Display rack
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Other facilities
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How’'s CMT work on STEM?

Design and Technology(DT)
JS1-1JS3 Supplying high skill
labour

Design and Applied Technology(DAT)
JS1-1S3

General Education /oo 2t
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A Boat for Collecting
Rubbish inside the
Victoria Harbour.
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HKDSE Design and Applied Technology SBA--Tree Lodge

Arduino Microcontroller used in HKDSE Design and
Applied Technology SBA--Tree Lodge

@ Tung Wah Group of Hospitals Chang Ming Thien College
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HKDSE Design and Applied Technology SBA--Mobile Stage
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How’'s CMT work on STEM?

Design and Technology(DT) Uplifting the
JS1-1JS3 quality and
capability of high- SchoolTeam
skill group
Design and Applied Technology(DAT)
JS1-1JS3
Goneral 2ducation  High-end Education

Tung Wah Group of Hospitals Chang Ming Thien College
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STEMaker @ CMT

Learning
elements

Science(PCB)

JS1 Js2 JS3 SS1 SS2  SS3

Technology

Engineering

Mathematics

*

STEMaker Project
In DT lesson

Language

Arts
PE
Others

gy Tung Wah Group of Hospitals Chang Ming Thien College
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Scheduling

L
6 |
19 problen,
Preparation e

Requirements

13-1-2017 Internal Sharing Session

STE.M : STEM approach in CMT

Estimation
Prototype

Development

1/16/2017 -

Roll-out ‘ 5/30/2017
Project Sta
8/29/2016

2016 EETE! = —_— 4 \ 37 2017
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How can subjects work together?

PHASE ONE — mainly carried out projects on DT

Tailor-made school base STEMaker project
Bear in mind to integrate and apply knowledge not to focus on “learn”.

Provide accurate information on what the student learn in different level and the time of
learning such knowledge

Comment and review on the STEMaker project learning material
Try to enrich the content of STEMaker material
Bring up any topics, idea and learning element you want to have a try-out

PHASE TWO - share experience on coaching/conducting STEM related activities/competition

PHASE THREE — allocate time-slot for STEMaker project on lesson time other than DT

Tung Wah Group of Hospitals Chang Ming Thien College
Tung Wweh Sroup of We Make, We Learn, We Create



School-base STEMaker Curriculum F1-3

 Adopted in Design and Technology
 Supplement with textbook

 Booklet serves as teaching notes and worksheet
 eClass as flipped means

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

* F3 PHY (choosing topic)
— Optics

« DT (project setting)
— Auto Tracking Telescope
— VR glasses

T
Tung Wah Group of Hospitals Chang Ming Thien College

P ., d
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15t Trial STEMaker Project with other subjects

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

We Make, We Learn, We Create
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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?
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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

mas!

INEEE

T

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.
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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...

» Define a problem

» Investigation

Entrepreneur
» Costing mindset
» Packaging
» Advertising
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VR cardboard & Three domains of STEMaker

STEMaker

"

Anthropocentric
perspective

* Ergonomic and anthropocentric
* Eyecare
 Upcycling
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Fruitful Results...
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Herbert Spencer (1820 - 1903) British Philosopher
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