
STEAM
̘

Ŧ
(QTN-T 2023/24)

STEM



Å STEAM :

2017/18 -
2018/19

STEM
(Promoting STEM education at the upper primary and secondary 

levels by using self-directed learning as a strategy) 5 8 1 14

2019/20

STEM (From Self-
directed Learning to the Integration of STEM into School-based 

Curricula of Primary and Secondary Schools) 6 4 0 10

2020/21
STEM (From Self-directed 

Learning to Curriculum-oriented Integrated STEM Education) 9 6 0 15

2021/22

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

Components) 8 5 2 15

2022/23

STEM STEM Education 
with Self-directed Learning and Progressive Development in 

Problem-solving 10 5 1 16

2023/24

STEAM
STEAM Education with Self-directed and Progressive Learning of 

Engineering Design Process for Problem-solving 10 5 1 16

48 33 5 86



Å STEAM Ǎ Ǜ

https://stemsdl.eduhk.hk/2019/

2017/ 19

https://stemsdl.eduhk.hk/

2019/20

3

2020/21

https://stemsdl21.eduhk.hk/

2021/22

https://stemsdl22.eduhk.hk/

2022/23

https://stemsdl23.eduhk.hk/



ÅSTEAM :

1. (Science)

2. (Technology)

3. (Engineering)

4. ǉArtsǊ

5. (Mathematics)

STEAM ?

ÅSTEM Ǎ90 
(NSF) SMET Ǎ SMET 

SMUTǍNSF 2003 SMET STEM

ÅSTEAM ̘ ̘ ̘
Ǎ

1. Ǻ ǻ (integrate)

2. Ǻ ǻ (apply)
4



5

A? R?

Art?

Music?

Humanity?

Reading?

Reading and writing?

Robotics?

Religions?

Liberal Arts?

Presentation? Architecture?

Drama & Dance?

Research?



STEM 
Å STEM
ǉNAS, 2012ǊǍ Ǎ 2015

34

̘

!

6



STEAM ?

Å

Å

Å

Å

Å

Å

Å(Integrate and Apply)

Å Ǜ

Å Ǜ ̣ ̤Ǎ Ǎ

̙
STEM

̙

2013 

7



White House Science Fair 2010-2016



STEAM ?
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HK Government initiatives in STEAM
ÅGovernmentpolicyaddress2015:

Å152. TheEDBwill renewandenrichthe curriculaand learning
activities of Science, Technology and Mathematics, and
enhancethe training of teachers,thereby allowing primary
and secondarystudents to fully unleash their potential in
innovation.

Å152. ǯ Ǎ
Ǎ ̙

ÅGovernmentpolicyaddress2016:

Å89. The Government will step up efforts to
promote STEM(Science,Technology,Engineering
and Mathematics) education and encourage
studentsto pursuethe studyof thesesubjects.

Å89. STEM Science,
Technology,Engineeringand Mathematics Ǎ

̘ ̘ ̙
10



HK Government initiatives in STEAM
ÅGovernmentpolicyaddress2017

Å70. Innovation and technology is not a
single industry, but a new model of
development. The development of
innovationand technologycanlead to new
industriesandcreatewealth,provide more
employment for young people and
improveǇŜƻǇƭŜΩǎdaily lives. Tocatchup in
the innovation and technology race, the
Government will step up its efforts to
developinnovationand technologyin eight
majorareas

Å70. Ǎ
̙ Ǎ

Ǎ
̙ Ǎ

̙
11



STEAM

ÅSTEAM Ǎ

Å Ǎ STEAM
Χ

?

V

...

...
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STEAM ?



STEAM Ǡ
Å Ǡ

Å Ǡ

Å STEAM Ǡ

Ǎ Ǎ ΧΧ

1. STEAM Ǡ

2. STEAM Ǡ

3. STEAM ǉ ǊǠ

4. ǉ ǊǠ

5. STEAM Ǡ

6. ̘ Ǡ

7. / Ǡ

8. Ǡ

9. 21 ǉ ̘ ǊǠ

10. / Ǡ



STEAM ?
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STEAM 
?



STEM can help our teaching?
ÅHow to become a boring teacher?

1. Let student do nothing

2. Teach the book

3. Be right all the time

4. Assume students know nothing

5. Sit still

6. Be predictable

7. Speak in monotone

8. Make sure students are idle

9. 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 ( )?
ÅDifferent teaching method has different retention rate

Reference:
http://flickr.com/photos/dkuropatwa/2097911917/
http://stew.ucdavis.edu/Shared_Resources/Shared_Resources_Online/Delivery/Teaching_Methods/

ΧΦΚ

Forget completely when 
ǎǘǳŘŜƴǘǎ ǿŀƪŜ ǳǇΧ

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


STEM

19

1. 

2. 

3. 

4. 

5. 

6. 

Å

Å Ǎ

Å Ǎ

Å ǉ Ǜ ̘
̘ ̘ Ǌ

Ref: Σ ά STEM ΚέΣ STEM τ

?

?

?

?



Ǜ
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ǉ Ǌ
Å

Å : 

Å : 
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τ

22

:

: 

ǉ Ǌ



?
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:
Ǜ
Ǜ

:
Ǜ

Ǜ



Ǜ
STEM 

1

2

3

4

5

6

24



( )

X

X X

X

Ǜ
̙

Ǜ

Å

Relammik, CC BY-SA 3.0 <https://creativecommons.org/licenses/by-sa/3.0>, 
via Wikimedia Commons

Pauloleong2002, CC BY-SA 4.0 
<https://creativecommons.org/licenses/by-
sa/4.0>, via Wikimedia Commons

Ǜ



Ǜ
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Å

Å :

Å : 
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: :



Ǜ
STEM 

1

2

3

4

5

6
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ǉ Ǌ

Å ̣ Ǜ ̤

Å ǉ
ǊǍ Ǜǉ1Ǌ

ǜǉ2Ǌ

X X X X

X X

Ǜ



STEM :

VS 

31



?

32



(1) ̘

33

1. Ǎ

2. Ǎ



ǎ Ǎ STEAM
Å :

Å :

Å :

34



̣ ̤

Å ̣ ̤ Ǎ ̣
̤Ǎ Ǡ

Ask 
questions

Make 
hypotheses

Test and 
experiment

Discuss, 
Analyze, 
conclude

Develop 
testable 

predictions

Reflect

Present and 
Share

For education!



Å Banchi Bell 2008 
:



(2) :

Å Ǎ

Problem Solution Result

Confirmation Problem-solving

V V V

Structured Problem-solving 

V V

Guided Problem-solving

V

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



(3) 5E 
ÅOne of the 

models for 
inquiry-based 
learning

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

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



Ǜ
STEM 

1

2

3

4

5

6

39

1. ǯ
Å Ǎ
Å Ǎ
2.
3. 5E 

STEM ?



STEAM ?
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Design of a STEAM curriculum/activity?

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

ÅProgressioncan also be defined in terms of objectives

ÅThe above applies both design of a curriculum/activity

Objectives or 
learning 

outcomes

Assessment
Instructional 

design 

Activity 
(Short term)

Curriculum 
(Long term) 41



How the STEM curriculum and 
STEM activities areconnected?

STEM
Curriculum

STEM
Activities

Set up the 
objectives

Complete the 
objectives

Activity-specific objectives 
Connect the generic 

objectives of S, T, E, M

Generic objectives of S, T, E, M

42



.ƭƻƻƳΩǎ ¢ŀȄƻƴƻƳȅ ό)
Six levels of cognitive processes ( ):

1. Remember ( )

2. Understand ( )

3. Apply ( )

4. Analyze ( )

5. Evaluate ( )

6. Create ( )

Advantages:

Åapplicable to all subjects

Åto differentiate low-order and high-order thinking skills

Limitation:

ÅOnly deal with cognitive objectives

Bloom and Krathwohl Anderson and Krathwohl 

(in 4 knowledge dimension, 
to be discussed later)

Figure credit: L. O. Wilson

43



Ǜ
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(a) : ( )

45



(b) : -
( )
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(c) -
( )
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STEAM ?
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STEM ?
Å  (6 Ws):

1. Why? ?

2. What? ?

3. Where? ?

4. When? ?

5. How? ?

6. Who? ?

Å STEM ̘
(What?)̘

(Where?)̘ (When?)̘
(How?)̘ ( )
(Who?) 49

Reference: Dr LEE Yeung Chung



2. ?
ÅSTEM 

ÅS ς

ÅT ς

ÅE ς

ÅM ς

Å

Å

Å21

50

Ǜ



3 & 4. ? ? 
ÅSTEM Ǎ Ǡ

Å

Å

Å

Å

Å

Å

Å

Å

Å

Å

Å ΧΦ 51

?



5. ? ĺ
Å ( ) 

1.

2. ( )

3. /

4. /

52

( 3) ( 2) (1)

, Ǎ ,

, , ,

Reference: Dr LEE Yeung 
Chung
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1. STEM 

2.



Ǜ
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(1)

(2)

(4)

(3)

wŜŦŜǊŜƴŎŜΥ {ǘΦ /ƭŀǊŜΩǎ DƛǊƭǎΩ {ŎƘƻƻƭ

(5)



?
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(3) (2) (1)

ĺ.
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1. STEM 

2.



?
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(3) (2) (1)

( )

ĺ



Ǜ
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?

ÅMentimeter code: 6759 8337

Åhttps://www.menti.com/aleji7obuxpr
59



ǛLego 
Å Ǜ

60

x 3 x 2

x 2



Lego ?

ÅMentimeter code 6923 6095

Åhttps://www.menti.com/altb46sr9oi4
61



62

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

https://sites.google.com/view/assessmentworkshopdemo3

Ǜ

https://sites.google.com/view/assessmentworkshopdemo2/home?authuser=0

(1)

(2)

(3)

https://sites.google.com/view/qtntsample/home?authuser=0
https://sites.google.com/view/assessmentworkshopdemo3
https://sites.google.com/view/assessmentworkshopdemo2/home?authuser=0
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Reference: https://www.coroflot.com/fjmacleod/User-Research-Logbook-Pages

Ǜ
?

https://www.coroflot.com/fjmacleod/User-Research-Logbook-Pages


?
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(3) (2) (1)

ĺ.

?



:
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