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BIEHRIZER
Department of Science
and Environmental Studies

A STEAM
STEM
2017/18-| (Promoting STEM education at the upper primary and secong
2018/19 levels by using setfirected learning as a strategy) 5 8 1 14
STEM (From SeH
directed Learning to the Integration of STEM into Scihasled
2019/20 Curricula of Primary and Secondary Schools) 6 4 0 10
STEM (From Seldirected
2020/21 Learning to Curriculuroriented Integrated STEM Education)] 9 6 0 15
STEM (Seltdirected
Learning and Curriculoriented STEM Education with Progres
2021/22 Components) 8 5 2 15
STEM  STEM Education
with Seltdirected Learning and Progressive Development in
2022/23 Problemsolving 10 5 1 16
STEAM
STEAM Education with Sdifected and Progressive Learning of
2023/24 Engineering Design Process for Probkistving 10 5 1 16
48 33 | 5 86
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PROJECTED PERCENTAGE INCREASES
IN STEM JOBS: 2010-2020
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HK Government initiatives in STEA
AGovernmenfpolicyaddres2015

A152 TheEDBwill renew and enrichthe curriculaandlearning
activities of Science, Technology and Mathematics and
enhancethe training of teachers,thereby allowing primary
and secondarystudents to fully unleashtheir potential in
Innovation

Al152 3 A

A4

A
AGovernmentpolicyaddres2016

A89. The Government will step up efforts to
promote STEM(Science,TechnologyEngineering
and Mathematics) education and encourage
studentsto pursuethe studyof thesesubjects

A89, STEM Science
Technology,Engineeringand Mathematics A
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HK Government initiatives in STEA

AGovernmenipolicyaddress2017

A70. Innovation and technology is not a
single industry, but a new model of
development The development of
Innovationand technologycanleadto new
Industriesand createwealth, provide more
employment for young people and
improve LJS 2 Ldaily ivas. Tocatchup in
the innovation and technology race, the
Government will step up Iits efforts to
developinnovationand technologyin eight

We Connect for

majorareas Hope and Happiness
A70. A
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STEM can help our teaching?

AHow to become a boring teacher?

Let student do nothing

Teach the book

Be right all the time

Assume students know nothing m
Sit still

Be predictable

Speak in monotone

Make sure students are idle
Keep talking

© 00 NO U A OWDNRE

Reference: LukBrodromoy How to be a boring teacher? ENGLISH TEAQHOESsionallssue 20, July 1999 17


http://www.clker.com/cliparts/B/7/v/s/t/A/teacher-md.png

Retention rate ( )?

ADifferent teaching method has different retention rate

7 Y
PNCY Forget completely wher
<2 v XA F s
20% "4;‘)76 med UdzRSyua gl
% 2 _— .
Demonstration 0% %, @ Affter 2 weeks,
: - 4 we tend to reMEmMBEr o.
Discussion Group %, AR \
Reading * 10% of what we READ
L\ -
Practice by Doing 75% \_ + 20% of what we HEAR a
+ 30% of what we SEE S
Teach Others 9 ,\ i
National Training Laboratories, Bethel Maine : « 50% of what v
we SEE & HEAR =
\\ * 70% of what A
\ weSAY :
* 90% of what i
weSAY&DO | ¥
Reference: Source: Edgar Dale (1969) §

http://flickr.com/photos/dkuropatwa/2097911917/
http://stew.ucdavis.edu/Shared Resources/Shared Resources Online/Delivery/Teaching Methods/ 18



http://flickr.com/photos/dkuropatwa/2097911917/
http://stew.ucdavis.edu/Shared_Resources/Shared_Resources_Online/Delivery/Teaching_Methods/
http://www.clker.com/cliparts/8/8/7/8/1319750699935327909Bedbug.svg.med.png

Ref:

STEM

- -

BRIRE

FREFER /

/

FREFX

REFY

AREFZ

E2rh

B RAERRERRE B4 BHEE
B2 BABRRE R ER
B3 ARRRENERERRE

19

K¢ STEM 1



“/

20



o To o

FHREHMESERN Z SR @A 2
2021-2022 & HEHF A4
=44 STEM #7075 8 T 4k 4K

¥ A A RR

By a# o

L. e ARIRAE T R 935SR HERI O ) 0 3 SRR o
2. e PRI iF K eyt -
3. REEM WAk - B RS  RARAEHTR -

8 (X) "E¥ES
BAFEHEUET 0ETH - BRATHE &l —kpE AELE2
SRAEAEOT AT AHMEATRRE T -

ik

1.

v f f 5 — G 4 R AR 09K Rl A B ARG 4K -

2. HBME mk - — s #M iPad # e QR code » & A
FEBT MR G RA

3. MAMBHTHMEFCOME - REATHEILES -

4. maai AN a Halih T AREEE  REEEA
BE ML -

5. Rk tkEES  THROERE & BRFRT —EAH-

6. wHKEFH  AREFLRE LK -




) LA
Austin

U\ BfF mEA
A.{‘.l.’;'.ﬁ.. - Wan Chai Causeway Bay Ti

P . e SRS TF - (RIS T B G PR AR T » S S LKA B
B YE She SU/E ah S AS »
%Z == /E %/JT_ < m; BAE /L E Hﬁ 8 Urspk P (S SRR M4 2 (B - AR NS 3 ()

—. EEfE BRI BEERE T HEEUSE R ME

1. IR SR - BT SRR R 2 -

FE

v | HEm | mEeE| mmv e d BERAIIHE
(i © (cm) cm) (gl ) KGR
(3 1 390)

3.00 5 3.93 0.763 =

3.50 5 3.93 0.891 e

B 4,00 5 3.93 1.020 pa

4.50 5 393 1.145 Bk

5.00 5 393 1.272 WL

2. AR - BT R —FE > RV ERM ( K/ N ) B

Cw /&) - BEsEER ( B 7 SEEE] D B -







STEM




=/

158t | Compass

RelammikCC BBA 3.0 <https://creativecommons.org/licenses/g/3.0>,
via Wikimedia Commons

(e=]

Pauloleong2002, CC 8% 4.0
<https://creativecommons.org/licenses/by
sa/4.0>, via Wikimedia Commons
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A A
\ Make
e hypotheses
I_7
Cmmmmm s - el Develop
Reflect P - testable

predictions

-
N e o o = =

‘/ _______

" Presentand
N Share Discuss,
________ Analyze,

Test and
experiment

conclude

For education!



A Banchi Bell 2008

Inquiry level Question | Procedure | Solution

1 | Confirmation inquiry v v v
Students confirm a principle through an
activity when the results are known in

advance

2 | Structured inquiry v v
Students investigate a teacher-presented

question through a prescribed procedure

3 | Guided inquiry v
Students investigate a teacher-presented
question using student designed/ selected

procedures

4 | Open/true inquiry
Students investigate questions that are
student formulated through student

designed/selected procedures




(2)

Problem | Solution Result
\Y \Y \Y
Confirmation Problensolving
\Y \Y
Structured Problensolving
\Y

Guided Problensolving

Open/true Problermssolving

V - Input for students in problersolving STEMctivites
**Modified from the four levels of inquinbased learning iBanchiandBell,
2008



(3) 5E

AOne of the Engage
modelsfor Students are engaged
inquiry-based ’ \
Iearnlng Evaluate ac“:f:fﬂ;,ﬂﬂiiﬂ""s EXPIOI’E
ADeveloped in | sudents refiect on —
1987 in Colorado i ey
USA by BSCS e g
(Biological
Sciences
Curriculum Study) Elaborate Explain
Sclence for Life DA gy
new situations, new knowledge
and Living [1] d“p‘f":fdd Ve

[1] BybeeandLandeq1990).The American Biology Teach&?(2), 9298.
[2] Diagram sourceAmerican Association of School Librarian
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Design of a STEAM curriculum/activity
Objectives or

learning
outcomes

Instructional
design Assessment

AWe will first focus ombjectives and discuss
assessment and instructional design later

AProgressiorcan also be defined in terms of objectives
AThe above applies both design of a curriculum/activit

Curriculum e a Activity
(Long term) (Short term)

41



Howthe STEM curriculum and
STEM activities agmnnected?

Generic objectives of S, T, E, M

STEM
Curriculum
Complete the Set up the
objectives objectives
STEM
Activity-specific objectives

Activities
Connect the generic
objectives of S, T, E, M

42
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Six levels of cognitive processes ):
1. Remember ( ) Bloom and Krathwohl Anderson and Krathwohl

1956 2001
2.Understand () /\ |

£ I &
3. Apply () y .

Synthesis i A Evaluate A\
4. Analyze () .
A
5. Evaluate () Application r Gt
I fand |
6.Create ( ) TR \I/ Bl
Advantages: Noun ———— to Verb Form
_ _ (in 4 knowledge dimension,

Aapplicable to all subjects to be discussed later)

Ato differentiate loworder and higkorder thinking skills
Limitation: .
AOnly deal with cognitive objectives Figure credit: L. O. Wilsa
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(6 W9):
Why? ? /,£ —
What? ? / O ;:\
Where? ? (\\ P
When? ? \‘[ “”f //
How? ? @
Who? ?
STEM
(What?)

(Where?) (When?)

(How?) ( )

(Who?) 1

Reference Dr LEE Yeung Chung
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Remember

(®@B)

6. MIARIBRREFE |13 FREANLELR | 26. RRFEERETHN | 22. RRHRFE

Understand 25. HEARIEFEE 29. mEAERIFETA | H58

(728

11 ERERERE 2. ERAKESHEN |1 a=EsTE 3. AISEE

15. EERERRFER |12 ERALA 18. FERERETERR 7. LlgigasEE
Apply 20. ERATAE 14. BRARNE 16. EHE2RE
(FEFR) 27. ERARMERRL S 31. FEREER

EBREMRRERE
30. BRAGE

10. AT ERSEE 17. T ERER -t | 5. SiTeE
Analyze HEQER
(531)

28. FFEAEER 8. HEREMm
Evaluate
E¥E)

4. FEEBRAFER 21 FEtER 9. BRHBRE
Create 19. REFrREEES 24, WAEER

. 23, BRREEE

(BlzE)

ASTEM
ASc
ATc
AEC
AM ¢

o I

A21
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AMentimeter code: 6759 8337
Ahttps://www.menti.com/aleji7obuxpr






AMentimeter code6923 6095
Ahttps://www.menti.com/altb46sr90i4
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Referencehttps://www.coroflot.com/fimacleod/UserResearcH.ogbookPages
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