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Science - Technology - Engineering - Math
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 Less attention has been paid to the
infrastructure and pedagogy of conventional
STEM education,,... »

» Integrative tio
assumption %EM : '
prepared in | W adichliin
conventional se is the B
approach tt:robm W education.

Neve rtheless..“" “Conventional STEM Education Leaves too Many

Students Behind”
- Mark Sanders, 2009
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STEM EDUCATION IN HONG KONG

@ Mentioned in two consecutive Policy Addresses by the Chief
Executive of Hong Kong (2015,,.2016
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EXISTING PRACTICES ON IMPLEMENTING STEM

® More emphasis on hands-on experiments, or enriching the apparatus and
equipment with digital one or even DIY stuffs.

@ Introducing discovery approach in making things => dismantle things,
observe and rebuild.

® Funny science product making, e.g. solar car, manual generator, etc.

® Employing smart devices to aid teaching, e.g. using digital pulse meter to
measure heart beat rate, sooter with big gears, weather station with digital
log, etc.

@ Simple coding. Apps building by using GUI and stress on computational
thinking.

@ Robotics. Treat robot as a vehicle in putting S&M learning element into it.
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FROM MY OBSERVATION OF THE CURRENT PRACTICES OF HK TEACHERS,
STEM IS...

@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

;
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FIKTIEES

Success is driven not only by what you know, but by what
you can do with what you know! PROJECTED PERCENTAGE INCREASES
---- Department of Education, US IN STEM JOBS: 2010-2020
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> PISA 2015 results | - -

Snapshot of performance in science, reading and mathematics
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Mean score: Sc
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Source: OECD, PISA 2015 Database.
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PERCENTAGE OF TOP PERFORMING HIGH
SCHOOL STUDENTS WHO MAJOR IN STEM
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STEM STRATEGY PROPOSED
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@\ HONG KONG TECHNOLOGY EDUCATION ASSOCIATION \\// Chief Executive’s Award for Teaching Excellence Teachers’ Association
EBNRNEEY www. hktea.org e (TR E SR ENEIRE




ae. B RmEEE ?
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® FINEEBIF Jeff Chan and Eu-Wen Ding, Frank Wang & Rex Sham

Lumos Helmet-Jeff Chan and

Eu-Wen Ding The Hong Kong University of Science and
Technology Post-Graduate—Frank Wang
(DJI) (unmanned aerial vehicles)

http://std.stheadline.com/daily/news-content.php?id=74250&target=2
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STEMaker: Thinker & Doer in One Person

STEM

STEMaker
» S

- Serves the long term development of HK communities

T



STEM EDUCATION => STEM IN EDU.

LEEPEREHEEREE - RETAREBR NEEIE RIBRTZE -

nemiBatMEstr e MER IS 2R AE AR EEREE 7] -
— \ (¥E8h STEM 2B —SBAIEEAE) 1% (CDC 2015, 45 /5)

R
Technology
RHR% " o
Engineering Al \ ya
TE £\

| STEM |

2
Language
A X
Arts 22 Eig REEIE IR
Hih Z=

PE =B
Others Efth

STEM is not only for the 4 disciplines S, T, E and M, but much more.
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STEM EDUCATION => STEM IN EDU.

...to strengthen the ability of students to integrate and apply their
knowledge and skills across different subject disciplines through solving
daily life problems with practical solutions and innovative designs.

(Promotion of STEM Education, Unleashing Potential in Innovation—Overview
(CDC 2015, Education Bureau, HKSAR)

Science

Technology

Engineering

Mathematics

Language

Arts

PE practical solutions

Others &
. innovative designs

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




MAKER CULTURE - INDUSTRY 4.0

® Everyone is a maker & making is innovative &
resourceful.

® Making provides ample opportunities to Mechanization,  Massproduction, (L
. . . water power, steam assembl'y 'Iine, automation Systems
deeper understanding of difficult concepts. power electriity
® Making fosters character & traits building including: 7
MAKERMEDIA

Creativity Curiosity

Teamwork
. . @)-
Courtesy of our friends at Maker Media | W
o .
<l B
http://makered.org/wp-content/uploads/2014/09/Mak -Playbook-Feb-2013.pdf Maker COr S e S e
p://makered.org/wp-content/uploads akerspace-Playbook-Fe p e o mmmvsp Maker Faire

https://www.businessoffashion.com/articles/long-view/the-long-view-chris-
anderson-says-the-maker-movement-is-the-next-industrial-revolution

T



Project management,
accounting, financing,
marketing, team work,
collaboration,
communication

;

26D STEMAKER 8

* |nnovation & making changes, problem
solving.

Ry =EE knowledge, skills and capabilities in science,

technology, engineering & mathematics

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

Caring & respect :

e Others— user’s need and preference

AN 8BS oriented, universal design

* Environment-- responsible use of
technology in innovation & problem-
solving , sustainable design, up-cycling
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The Chinese University of Hong Kong Graduate—
Rex Sham: Insight Robotics
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HOW TO CULTIVATE STEMAKERS ?
MEEE R 2RI ?
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Full of fun and joy

STEMAKER PROJECT RIEBRIEH{E -
m




HOW TO CULTIVATE STEMAKERS
IN SCHOOL EDUCATION?
MO ERRPFISERBRIEED ?

/ « STEMaker Project
o * 4D-Curriculum Model
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WHAT IS STEMAKER PROJECT?

Three distinctive characters:

- e Purposeful problem solving & inquiry that brings about changes in
Problem Solving |twissidsss

H a N d S_O n e Students manipulate materials, resources & equipment to create
tangible outcomes

e Conscious appraisal of own products & human’s impact to the society
& environment

Other characters:

® Student self-motivated learning (fun & joy) & “Learning on demand” / “need to know” (Staple, 1997)
@ Flexible construction and application of STEM knowledge, skills & values/attitude
® Good quality & presentable products as learning outcomes

® Students as “Designers”, “Decision-makers”, “Thinkers” & “Collaborative team players”

T



ELEMENTS OF STEMAKER PROJECT

@ Problem/ Situation/ Challenges

STEM Learning Elements

Variation of Delivery
@ Anthropocentric perspective
@ Entrepreneur mindset
@ Impact
@ Life planning

T




SCHOOL ADMINISTRATION: 4D-CURRICULUM MODEL

® 3 Dimensions: the extents

of Science, Technology & Technology Education
Mathematics knowledge

involved i ok

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

® Engineering serves as the /
blend of S, T & M e

STEMaker Project w

(W]th Variation of Del'lverY) Science Education

T



Problem/ Situation/ Challenges

Tasks & Solutions

* Adjustment to different levels and abilities

Variation of Delivery
* Curriculum time allotted?
* Extent of teacher-collaboration?

* Existing strength in resources?

STEM Elements
* Science:
* Technology:

e Mathematics:

Entrepreneurship

Impact (/ Anthropocentric)

=
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Application of Technology Knowledge and Skills for STEM Projects:

Design and Making of Smart Greenhouse

2D CAD Design and Model Making
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“Ocean and |” | Problem/ Situation:

As the World Oceans Day is coming, your school
is organizing a thematic exhibition at school to
illustrate the beauty of oceans, as well as to
promote the preservation of marines lives and
ecosystem.

Design a R 22 EliZEM &5 1F

which can address:

* Science, technology and mathematics
elements

* Entrepreneurship

* Impacts (/ Anthropocentric)
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Problem/ Situation/ Challenges

Thematic exhibition design on marines lives

Tasks & Solutions

e Adjustment to different levels and
abilities

F. 1, task-based

Variation of Delivery
* Curriculum time allotted?
* Extent of teacher-collaboration?

* Existing strength in resources?

* Group project within the formal curriculum

* Lectures and discussions, exploration, demonstrations,
STEMmaking, presentation and evaluation

STEM Elements
* Science:
* Technology:

e Mathematics:

- e @\}
Entrepreneurship %% ‘%‘%4-
e 30

Impact (/ Anthropocentric) | v Sy Lifes

Science: Simple optics; the optic nerve and image processing of the eye; species, habitat
and characteristics of marine life

Technology: Application of optics to produce 3D visual effects; materials and resources;

tools and equipment; manufacturing processes; technology and optimal living
Mathematics: Frustum, angle, size proportion

Innovations, problem solving, teamwork, strategy and management,
community relationship

Appreciation and love for nature; appreciate the integration of
science, technology, arts and humanities

rion
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How to create a Kfe-sized computer generated performer

Technology

Chief Executive's Awar:

= HONG KONG TECHNOLOGY EDUCATION ASSOCIATION \¥ 4 i ive's
we THRESHBHBEZL. ..

www. hktea.org

R LR E

A high-definition PROJECTOR A person can
projector throws perform behind
the image onto a the projected
reflective surface MYLAR  image

on the floor

The image bounces
onto a Mylar surface,
angled to reflect the
image but leaves the
Mylar invisible to the
audience

\ssociation
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Mathematics

H=§-V@2-1 ~ 20,636
b =§-\/®2+1 ~ 2+0,951

a = 51°49' 38,25"

_ 1+\5 - ,618034

33+Ps
4-P1=1,6180

HENRAEEE

18 cm

Pepper’s Ghost Pyramid

Use this template for each side of the pyramid.
As long as the angles are the same you can make the pyramid as big or small as you like.

@7[ i@] HONG KONG TECHNOLOGY EDUCATION ASSOCIATION \\// Chief Executive's Award for Teaching Excellence Teachers’ Association
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Workshop: Design a STEMaker Project
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LAST BUT NOT THE LEAST

ANTHROPOCENTRIC VISION
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