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« BESTEAMR A IZEFT=E EREXFISZIEERAVEIR -

ST
F1n ET=XRE INE | hEE | BB | AAE

MABEEZFRE/NKPEBERBIRSTEMA B K
2017/18 -| (Promoting STEM education at the upper primary and secondary
2018/19 levels by using self-directed learning as a strategy) 5 8 1 14

WESTEM B T2 83| B/\E K BRARENL S (From Self-
directed Learning to the Integration of STEM into School-based

2019/20 Curricula of Primary and Secondary Schools) 6 4 0 10
HEFEBRIRERRBEERSTEMEE (From Self-directed
2020/21 Learning to Curriculum-oriented Integrated STEM Education) 9 6 0 15

BHFEEHEBEETENRIZSASTEME B (Self-directed
Learning and Curriculum-oriented STEM Education with Progressive

2021/22 Components) 8 5 2 15

BEEHFBE TRE NEEHEEEENSTEMEESTEM Education
with Self-directed Learning and Progressive Development in

2022/23 Problem-solving 10 5 1 16

BESTEAMA BB F R ERESEE DI T 2RIz AR 2
STEAM Education with Self-directed and Progressive Learning of
2023/24 Engineering Design Process for Problem-solving 10 5 1 16

Ak 48 33 5 86
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{o] /% STEAME B ?
» STEAM FURRIA N X FHENES:
IE2 (Science)
M1 (Technology)
T %2 (Engineering)
2047 ( Arts )
2128 (Mathematics)
« STEM # BRI EE - 00 FNAZHBEXRNEEST

(NSF) }2 i 1 SMET %ﬁz BB IRE A SMETRESS A
B A8 2] sSMUT NSF FE 2003 3 SMET 4B STEM

« STEAM B EEBBma 2 « Bk~ L2 ~ B KE
Fﬁﬁ’ﬁﬁlﬁ&ﬁ-ﬁﬂ mBEENE

1. "&E51 AEBBEEAFGE (integrate)
2. #B1F "KER L A (apply)
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STEM o STEAM t© STREAM o
@

HEE A? HEZE R?
Drama & Dance? Reading?
Liberal Arts?
ics?
Art? | Research? Robotics:
Humanity?
Religions?
Presentation? Architecture?

Music? Reading and writing? .
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« HFEEFIGSTEMA B IR 2 E X WEIRS/E M|
( NAS,2012 ) - BIE - EEAEAEEERR2015
FRIFBFEEIR I 434 ,UTTDQHFHE%E’JIEE

PROJECTED PERCENTAGE INCREASES
IN STEM JOBS: 2010-2020
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HK Government initiatives in STEAM

 Government policy address 2015:

* 152. The EDB will renew and enrich the curricula and learning
activities of Science, Technology and Mathematics, and
enhance the training of teachers, thereby allowing primary
and secondary students to fully unleash their potential in
innovation.

* 152. AEREEMABIEHE « B NAEREZENEEERE) -
WwHNsRENE H - BH/NEEFT D RERIRESE

* Government policy address 2016:

* 89. The Government will step up efforts to
promote STEM (Science, Technology, Engineering
and Mathematics) education and encourage
students to pursue the study of these subjects.

*89. I ¥ & B & MR ¥ ) STEM ( Science,
Technologz Engineering and Mathematics ) }E -
BEIEREEEERERNE - & - LTENEENER -

/

2016 Policy Address

10



HK Government initiatives in STEAM

* Government policy address 2017

* 70. Innovation and technology is not a
single industry, but a new model of
development. The development of Fe
innovation and technology can lead to new
industries and create wealth, provide more
employment for vyoung people and
improve people’s daily lives. To catch up in
the innovation and technology race, the
Government will step up its efforts to
develop innovation and technology in eight

We Connect for

major areas Hofe e Hkbpiaets
e 70. EJ¥E?§2{—H§Z$E BE—FEZFE - ma—
E%ﬁﬁj%%’fﬁ‘b ZREIR ﬁﬁ%*%%ﬁﬁ’\]%
ENEIEME - %%E%%EA%* &%

OE R&ES - %EEU*#E%J:%EEE =
BIAXRFZEINNEEIRIZEE -
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STEAM HBERNHEHZ -

« TIKES ?

o INREGRE) ?

« BEBIEE STEAM g5 ?

BIEAZELIEFE  BHMNEE . EFEE4....
£ STEAM &l B A IR ?

£ [E STEAM B H V1 ?

= STEAM & ( BERKRTERERE ) ?
FERME ( ARZEZME ) ?

7R STEAM H £ ?

BREABERNIGE - FHEER ZERER ?
TR /ABR?

RS EFEERET] ?

EE 21 AR EE (MEIED ~ S1FREESE) ?
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STEM can help our teaching?

* How 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

O 00 N O UL A W PRE

Keep talking

Reference: Luke Prodromou, How to be a boring teacher? ENGLISH TEACHING professional, Issue 20, July 1999 17


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

Retention rate (FIERECIE)?

* Different teaching method has different retention rate

AR
% @,;) Forget completely when
20% g, % \students wake up...
Demonstration 0% %, @ Affter 2 weeks,
Dhccsdon Cron 3, we tend o rRMEMBEr .
P & ooion \ 10% of what we READ
‘ P
Practice by Doing 75% A\ + 20% o what we HEAR :
\ « 30% of what we SEE :
Teach Others 9 \\ i
National Training Laboratories, Bethel Maine \ \\ 50 of whe :
we SEE & HEAR

+ 70% of what A
we SAY c
t
Y \ . 00%ofwhat | B
. weSAY&DO | M
Reference: Source: Edgar Dale (1969) g

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
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3 MAMERTMEF GAHME - REWHEIEE -
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Light sensor GY-30
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DHT Temperature
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N Share
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Discuss,
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Inquiry level

Question

Procedure

Solution

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

advance

v

v

v

[

Structured inquiry
Students investigate a teacher-presented

question through a prescribed procedure

Guided inquiry

Students investigate a teacher-presented

question using student designed/ selected

procedures

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

designed/selected procedures




(2) EPRIFTTVER & 2 BE 5

%4: %& Eﬁ ﬁﬁZ f::

« FMIRIE LR FT N2 EER

i 9 A% 2 B U VIR SR

R EE X

IR SEE

E1EFFEnE

EREIR |BRAE  |ER
Problem Solution Result
B aE T\ B g v v v
Confirmation Problem-solving
BRI A v v
Structured Problem-solving
(O] T B v
Guided Problem-solving
A DA T e
Open/true Problem-solving

v’ - Input for students in problem-solving STEM activites
**Modified from the four levels of inquiry-based learning in Banchi and Bell,

2008
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 One of the

Engage

mOdeIS for Students are engaged

inquiry-based

Iearning Evaluate

Students reflect on
their knowledge and
the learning process,

assessment

* Developed in
1987 in Colorado
USA by BSCS
(Biological
Sciences
Curriculum Study)
Science for Life
and Living [1]

Elaborate

Students apply their
knowledge towards
new situations,

knowledge is
deepened and
extended

[1] Bybee and Landes (1990). The American Biology Teacher, 52(2), 92-98.
[2] Diagram source: American Association of School Librarian

with a challenging
situtation, prior

’ knowledge is
activated, questions

are provoked

)

Explore

Students
investigate the
phenomenon, prior
knowledge is
challenged, ideas
are created

Explain

Students explain
the phenomenon,
new knowledge
is gained and
applied
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Design of a STEAM curriculum/activity?

Objectives or

learning
outcomes

Instructional 5 :
design ssessmen

* We will first focus on objectives, and discuss
assessment and instructional design later

* Progression can also be defined in terms of objectives
* The above applies both design of a curriculum/activity

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

41



|_

STEM activi

Complete the
objectives

ow the S

"EM curriculum and

ties are connected?
Generic objectives of S, T, E, M
STEM
Curriculum
Set up the
objectives
STEM
Activities

Activity-specific objectives
Connect the generic
objectives of S, T, E, M

42



Bloom’s Taxonomy (= 17

Six levels of cognitive processes (7o 1% EE):
1. Remember (EE'%:\) Bloom and Krathwohl Anderson and Krathwohl

1956 2001
2. Understand (32 f#) |
3. Apply (&) A

]

|

: | Evaluate\
4 Ana Iyze ( 7F)‘T') Analysis |

L

I

I

!

Synthesis

5. Evaluate (s¥if) — AL

6. Create (El%&)

/ Knowledge \ Remember
Advantages: Noun —— 4 to Verb Form
i . (in 4 knowledge dimension,
e applicable to all subjects to be discussed later)

* to differentiate low-order and high-order thinking skills
Limitation:

43

* Only deal with cognitive objectives Figure credit: L. 0. Wilson
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Remember

(L 18)

Understand

(EER)

Apply
(FEF)

Analyze

(734)

Evaluate

(FF3E)

Create

(Blz)
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e 7NA0E (6 Ws):

Why? B {T5E(? o
. ) j‘/ A P— "\\
What? ;L & EE? F 0 0

Where? 0] EEFE{E? S
When? o] B5EF (&7 VL ? /
How? ¥0{o] 3 {d? \ pe”
Who? R &?

o ZEMOIEZE(E STEM B EEE) PUTEREE - S5 HE
HNEE B Z @12 HZ(What?) ~ EABITEFEDEE
(Where?) ~ TE22{EE2E@3E(When?) ~ 52 E LA E2ET)
ML EFR(How?) ~ FBEZ RNk Bt =2 R (B1E B FHFE)
;E??EEF'TE(WFIO?) 49

Reference: Dr LEE Yeung Chung
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(728

11 EARNEZERE 2. ERAKESHEN |1 a=EsTE 3. BISEghE

15. EERERRFER |12 ERALA 18. FERERETERR 7. LlgigasEE
Apply 20. ERATAE 14. BRARNE 16. ERg2FEE
(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. B ERATER 21. F#EtER 9. BIREA[RE
Create 19. FBitRlEEE 24. BERER
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Wellcome to this website . We are 1B Au CM, Chan CY, Chian KC. We want to make a

Electronic Balance with Arduino in our first LS. project . This website talking about our design , materials . s,
, principle, the steps of our electronic balance , testing results , the difficulties during the project, the . o, 0500 o0 LI

strategies to tackle the difficulties and our duty list .We hope you can learn somethings in this website .

https://sites.google.com/view/assessmentworkshopdemo?2/home?authuser=0 .
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