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School background

* A major concern of Annual School Plan (2024/25):
To enhance learning and teaching effectiveness for academic excellence; To empower
students to be proactive for lifelong learning

Targets

Implementation Strategy

To enrich students’ learning experience
and enhance their generic skills by
promoting STEAM Education

To incorporate STEAM Education through a cross-curricular approach

To organise STEAM-related workshops, training courses and activities

* Teachers’ concerns about promoting STEAM education in Science Education
* Unfamiliar with design thinking

* Tight teaching schedule

= Difficult to integrate different STEAM learning elements into Science Education

* The school joined the support service on Science Education offered by the EDB in

2024/25 s.y., aiming to

= promote STEAM education through enhancing the connection between Science
and other subjects to develop students’ creativity and problem solving skills
= develop curriculum leadership and effective pedagogical strategies to enhance

learning effectiveness




Development Focus of Science Education

The school’s Science Education KLLA promotes cross-disciplinary collaboration to
design and implement STEAM learning activities at junior secondary levels, such as
“Interactive Laboratory Safety Animation” and “Computer Game on Reflection
of Light” , strengthening students’ ability to integrate and apply knowledge and
skills of Science and other subjects to solve problems, and fostering creative
thinking and problem solving skills.



* Development
= Review the planning of STEAM learning activities for junior secondary levels,

focusing on, for example, the integrated application of learning elements from
different subjects and the opportunities for developing creativity and problem

solving skills

Level & Subject

Unit/Topic

Original plan (two learning activities as examples)

STEAM Learning
Activity

STEAM Learning Elements

\

A science context, such as a science laboratory, could be used
to consolidate students’ knowledge of laboratory safety.

= Design and implement STEAM learning activities by
O enhancing the connection between Science and other subjects

designs to enhance their creativity through the use of
the engineering design process.

A

Teachers set constraints, such
as the type of impure water and
the maximum size of the
filtration column, to develop
students’ problem solving skills.
Students were encouraged to
design and make the sensor
device with coding.

Science Ed Technology Ed Arts Ed Mathematics Ed
S1 Science Water Design and make a Filtration Using a sensor Ratio
filtration column using to detect the <
simple materials clarity of
filtrate
S1 Computer CoSpace Using the platform to CoSpaces 7 -
Literacy make an interactive _—
— \ animation Students were encouraged to create different

O emphasising the engineering design process to encourage students to generate

diverse design ideas

* Conduct collaborative lesson planning, lesson observation and evaluation




Pedagogical designs and student learning

Refined STEAM learning STEAM learning elements

activities Science Ed Technology Ed Mathematics Ed

9] Portable Filtration Column | * Filtration * Production process * Rate
Design and make a portable
filtration column for water
purification

: * Safety in the * Production process

S1 Interactive Laboratory 1 y S oo ? _ Strengthen students”
Safety Animation aboratory Ammgtmg of design e
Design and make an interactive ideas in computer process to develop their
animation to enhance students’ animation or video creative thinking and
awareness of laboratory safety clips problem solving skills

* Programming concepts

93 Computer Game on * Reflection of Light * Production process €]+ Rectangular
Reflection of Light * Programming concepts coordinate system
Design and make a computer * Reflection
game to solve problems on transformation, similar
reflection of light triangles, etc.




S 1 P Ol‘table Filtration COlumn / Help students master the basic steps of the engineering

design process (some steps of the activity are shown below).

Asking and Defining Problems:

Design and make a portable filtration column

\\7

A maximum size is set to enhance students’ Aski"g 01'1;'1 Defining Evaluating and
awareness of dimensions and develop their FORIEHS Eievicitens ae

constraint.
Prototypes

Help students recap their
knowledge of filtration, and guide
them in using scientific knowledge
to solve the problem.

problem solving skills by meeting this
loud S‘eps for\ Constructing
Developing Eng|neer|ng Explanations and
: Desngmng Solutions

Conducting
Invesiiguiions

Science (S1-3) STEAM Learning Module



Students made their prototypes.

Each group proposed two designs after comparison.

Developing Prototypes:
| v \/ ~ The filtration It is convenient to
column can stand assemble and

securely without disassemble the filtration

Drawing the designs of filtration columns
A hanging filtration column

st stud d a desi
‘ —| Each student proposed a design.
'l N r Design_| :
! | external support. column.
| ton |, |
[ 7 s ' .
[ filte = y HOC00%
2y rfn;{_{ i+ ! sk stoodngs VAN

KL 1
Hack Tortie Ueape

A Rl hayers of [
cotton bals _

—

\ .. | Students showed a basic sion L o g 5

I understanding of the B Conducting Investigations:
W

I principles of filtration

4 Results The filtrate is clear with relatively low NTU values

1 Comparing different designs
RSB

Among the designs in your group, choose 2 designs based on the above criteria which have
Design _|

the highest possibility to meet the criteria and rate your designs.
Rate your designs (I-lowest, 5-highest)
Criteria Design 1 Design 2 \/ Design 3 Design 4 m— B
) e
Effecti i cotde
ectiveness 5 L*‘ 5 4 - I /
Feasibility 5 5 [7L 5‘ '
browh , dirty
" Ll Lk depy
Usability LI_ 5 B 2
Safety H— 5 L*_ b
Others }OOO]’Wf e 635 ntw
(if any)
ol 18 J JY / Lf' / b Amount of water collected in 2 minutes: 20 un
S
— T : mount of water collected in 2 minutes ¢ .
Rate of filtration = = = 00 / minutes

Encourage students to create and evaluate their designs to
inspire new ideas, ultimately resulting in improved outcomes.




S1 Interactive Laboratory Safety Animation

Task: Design and make an interactive laboratory safety animation using a 3D virtual platform

The design process provides a structured approach to
develop students’ creativity and problem solving skills.

\ﬁ

1. Define the problem

Problem: S1 students lack adequate awareness of laboratory safety

Users S1 students (coming academic year)

Users’ needs:

A

Design brief:

\ Design and make an interactive animation on laboratory safety

\

Guide students to understand users’ needs, allowing them to create
solutions that are relevant and effective, and use vibrant graphics
and sound effects to enhance their interest

Each student has the opportunity to create their own design

Ideate solution, fostering creativity.
(a) Initial design
V
Draw four different scenes in the Science laboratory to enhance students” awareness of
laboratory safety:
1 2
3 4




(b) Comparing different designs

Rate your designs (1-lowest, 5-highest)

Criteria

Design 1

Design 2

Design 3 Design 4

Accuracy

Clarity

Interaction

Feasibility

Others
(if any)

Total

/;

Encourage students to evaluate their designs to inspire new
ideas, ultimately resulting in improved outcomes.

(c) Final design

Draw four different scenes in the Science laboratory to enhance students’ awareness of
laboratory safety:

1 2




Students’ final designs

"
Some learning and teaching activities in the laboratory were illustrated. Some laboratory safety precautions were illustrated.
e SN /
v

Draw four different scenes in the Science laboratory to enhance students’ awareness of
laboratory safety:

B 5‘}#0[5"1' "J 1519 @f mfcroxoff fe

watch ...t

W4 Ak e eat 50ME 4 uvns |
W S0 he went to hos—,crf'al,

——

laboratory safety:

. N L ¥ 2
W WEAR

< PAFETY
0668

—— e
A student felt unwell after eating snacks in the laboratory and was
sent to the hospital for treatment.

/

v
Draw four different scenes in the Science laboratory to enhance students’ awareness of

/) ’__\ \\




Students created 360° photos.

\—"




\

This activity demonstrates how to create relevant scenarios for students to develop their creative thinking and problem
solving skills.




S3 Computer Game on Reflection of light

2. The Law of Reflection

. . ) ‘Normal’
Task: Design and make a computer game on reflection g, nepependodariothesuil o
C/é)’ (v}_@
. Help students recap the knowledge of rectangular R 5
Mathematics lesson s s S s “ *

coordinate system and the law of reflection.

Objective:  Use the law of reflection and mathematical knowledge to find the point\ﬁ
Bi| Or

on the reflected ray.

Mirror

The law of reflection states that the angle of incidence is equal to the angle of
reflection.

3. Write down the coordinates of points 4 and R.

A= and R =

X

. Point A4 is the starting point for the incident ray and point R is the point of

reflection.

(i) Draw the incident ray and the reflected ray.

(i) Write down the coordinates of the point(s) lying on the reflected ray.

X 5. Add other FOUR starting points in any suitable position and mark them in the
0 A plane mirror above coordinate plane.
(1) Using the same point R, draw the corresponding incident rays and the
reflected rays
1. Define the range of values for the x-coordinate and y-coordinate of the points in (ii) Write down the coordinates of the point(s) lying on the reflected ray.

the above coordinate plane.

Coordinates of

. . the starting point
Range of x values: <x< . where x is an integer.

of the incident ray

Point(s) on
Range of y values: <y< . where y is an integer. reflected rays




. 2. Ideate
Computer Literacy lesson (a) Tnitial design

Guide students to consider
o , , different features of computer EeAINresas Deslomidens
Objective:  Design a Python game on reflection : . Levels of difficulty and related
game design, encouraging them . ,
to develop various desien content Sample questions were provided to
Tool: online-python.com and w3schools.com ideas p g encourage students’ creative thinking:
* Which of the following points is
1. Define the problem formed when a given starting point is
reflected across a vertical line through
Problem: Students lack opportunities to consolidate their knowledge of th 1t of reflection? g
science and mathematics e pomt ot retiection: .
* Given the x- and y-coordinates of the
Number of questions to answer . . .
— $1-3 a starting point A and the point of
reflection, which of the following
Users’ needs: Fun, challenging, customizable (e.g. with options) Number of attempts allowed to points lies on the reflected ray?
answer
Scoring

/ ’ Optional

: : Timer
Design and make a computer game on reflection

Design brief:

Quitting method
Guide students to understand users’ needs, allowing them
to create solutions that are relevant and effective.

Information. e.g.

encouragement

Others




The flow diagram helps students visualise the logic and flow of their program and identify potential errors in their design before they start coding.
L

| Students’ flow diagrams, illustrating their initial design ideas | | Flow diagram _Des1gn 3

Flow diagram | Design 1

START
1 anu‘i ong ° v 4
ﬂﬁ' Oyt @3 A e P
—M,—' / '/J’\O]e f\ocllﬁlm‘.(‘ ‘5[[”? QHA f)"k‘.‘ _I
/"Ou‘\?l.ﬂ fﬁ:‘-,;-ﬁﬁm'\'iu1 Show instructions /.bﬂ"* By 5 /%Q ™ guf ,f (|ehene ) ﬁ( 1 Twer STN“T \J:’

If the user

The user needs to

\.'! ; J Input level (1 or 2)

(,_;r N AT ner sTo,>
. answer one question
inputs a onl
number OU\T p\‘f Qli' Y
other than
1 or 2, re- :
fwo
me " |l e o
el \/ l
If the user jer ol Ha;gp fwo -
Input the inputs a O 1_;?}?’11 0z 7 fh e " /inpuf Qs [
number of number :_.*'"L_,__J n
] questions (1-5) || other than 1- “El/ / R"‘ ‘r‘ / [eha 1 0 2B os 3 2) q
k 5, re-input f (45 F‘/l / / Criteria Design 1 ||  Design2 Design 3 Design 4
h‘n fs é - Inpi / ! [}\thc >| A m'-. I,»" T —*“" Application of = .

___,\.. }_I_'r ’ ) \ J knowledge 2 E 3 [
s[> . — 5
N s . ."_ ) .f-'._,. ';/

[ l'»:,’!'{ L Fun ?’ 1 s
o | chonce ) Encourage students to evaluate
.. - b ’i n C - . . . . - &
N syl /(| c L/q.[r,. score, their designs to inspire new nteraction | 5 : . .
wjfv T 1\JD \ ideas, ultimately resulting in e 4
s ’ . easibily
= improved outcomes. S 4
Feedback: Others
Should repeat (n-1) times, (if any) 5 S
where n is the number of
questions entered Total [ C, 11
AN it
e——




Students’ final designs

\N—"

(c) Final design

Design 3

Optional

one oY %\r

\
Yo' y

1 14
Do)

Timer

Raload s Aha "wu‘q. -

Erey Dling
Moxrd =3 T iy

S - -

(c) Final design | Design 1
Features Design ideas
Levels of difficulty and related Tvee level ©
content
EM\\
Her d
YO
Feedback:
Number of questions to answer Students wrongly expressed the time
constraints. The correct time constraints
s should be:
Number of attempts allowed to Easy > 10 LT
answer nard > Smin
ightmare min
I oS £ :
| Scoring

ock  (aegionng

(
I, O

N\h\é{y\—.—ﬂg == o wany

Quitting method

Prest  “he
vesers  bHotyowa

Information, e.g.
encouragement

Others

Features

Design ideas

Levels of difficulty and related
content

Leve| | /2/2
| fom )
2: frm L
3:form 3

Number of questions to answer 3/5-/7

Number of attempts allowed to | 2 ¢, =

answer

Scoring lesy daam 205 1O fly rot over dwn Jtum -+ |
)m\, <han 205 +3  Awswer (eryeee (0
-f_rj.gver t!.-m ?‘Cf"-e -2 Wj ts

Optional / "\

Timer

20¢ eadh quastion

If the answer is correct after
failure, add 5 marks only.

Quitting method No
Information, e.g. Yes
encouragemem

Others

e,




ONLINE PYTHON BETA LBLLEY | Design 3

—4

B & O C

main.py +

153  print("GAME END")

Ln: 153, Col: 18

‘ P Run H e Share

‘ $ ’ Command Line Arguments

(L

D I

LY
“

C o =

3k ok R KR Rk koK Sk ok Sk sk kR Sk R R R OK kKR R SRR SR R ko sk ok R sk kol koo ok ok R ik ok KR SRR KR ROROR SRR R ORRORORRORORR SOR RO R R ORR

Welcome to my Python Game!
Use Law of Reflection and mathematical knowledge to find the required points. ™
Each question carries 10 marks. And 5 marks for 2nd attempt.
1. Decide the level (51/S2/S3) of questions you want to attempt.

>> Please enter 1/2/3 and then press ENTER. =

2. Decide the number (1/2/3/4/5) of questions you want to attempt.

>> Please enter 1/2/3/4/5 and then press ENTER to start the game.
3 K KR oK Sk SR ok ok ok K K 3 3 3K 3K K K oK oK KKKk 3 R K 3K oK oK K KK KKK R K 3K K 3K 0K 3K K K KK 30K K 3 K 0K oK SR KK KK O K 3Kk oK oK o K K Rk

3 <‘ It is expected that this level demands a
Level S3 is chosen. higher level of integrated application of
3 mathematics and science knowledge.

3 questions are chosen.

Show
instructions

Question 1
[S1] Based on the give
When the starting point of

grid line paper e point of reflection is (13,8) .

Enter the coordinates e.g. (a,b) of the ending point and then press ENTER.

1dent ray is (26,5). find the ending point of the reflected ray.

0 A plane mirror

v

Students may find the answer

using:

reflection transformation
the law of reflection

4(

(e,5)
You are correct!
You got 10 marks.

0 A plane mirror




P Run H e Share

‘ $ 1 Command Line Arguments

Question 2

[S2] Based on the given grid line paper, the starting point of the incident ray is (26,11) .
& | When the ending point of the reflected ray is(@,11). find the point of reflection.

Enter the coordinates e.g. (a,b) of the point of reflection and then press ENTER.

(13,0)

||
o You are correct!

Students may find the answer
using reflection transformation

You got 10 marks.

Question 3 0

[S3 ithout using the grid line paper,ythe point of reflection is (13,0) .
When the starty e incident ray is (20,7). find the ending point of the reflected ral.

Enter the coordinates e.g. (a,b) of the ending point and then press ENTER. '

(CEDD .

You are wrong!

v

Students may find the answer using:
* reflection transformation

* similar triangles
Please enter again! * angle sum of triangle

You are correct!

You got 5 marks.

Your time taken is 11.372 seconds.
Your total score is 25 marks.
GAME END

0 A plane mirror |r

/\ I (Diagram not drawn to scale)

This activity exemplifies students’ integrated application of cross-disciplinary knowledge and creative
thinking in designing the computer game, preparing them for future challenges in real-life contexts.

*%* Process exited - Return Code: @ *¥*

Press Enter to exit terminal




Reflection and ways forward

* Transformative Experience: Engaging in cross-curricular STEAM planning and
implementation has been an inspiring journey that has reshaped cross-disciplinary
learning and teaching, enriching both student and professional growth

* Holistic Curriculum Planning: Joint planning supports curriculum alignment and
scaffolds learning, resulting in a more cohesive and meaningful educational experience

* Collaborative Growth: Cross-disciplinary teamwork expands teaching strategies,
encourages mutual support, and highlights the value of ongoing peer mentoring and
professional development

* Enhanced Student Engagement: Integrating subjects in real-life contexts, such as
“Interactive Laboratory Safety Animation” and “Computer Game on Reflection of Light”,
significantly boosts student interest and learning

* Skill Development: These activities foster generic skills, including creativity, critical
thinking, problem-solving, collaboration, and a passion for learning

* Looking Ahead: The success of collaboration inspires a continued commitment to
inclusivity, innovation, and joy in learning and teaching



