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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 



The school’s Science Education KLA 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 Focus of Science Education 



• 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

Original plan (two learning activities as examples)
Level & Subject Unit/Topic STEAM Learning 

Activity
STEAM Learning Elements

Science Ed Technology Ed Arts Ed Mathematics Ed

S1 Science Water Design and make a 
filtration column using 
simple materials

Filtration Using a sensor 
to detect the 

clarity of 
filtrate

- Ratio

S1 Computer
Literacy

CoSpace Using the platform to 
make an interactive 
animation

- CoSpaces - -

• 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.

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

Students were encouraged to create different 
designs to enhance their creativity through the use of 
the engineering design process.

 Design and implement STEAM learning activities by 
o enhancing the connection between Science and other subjects
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
Level Refined STEAM learning 

activities
STEAM learning elements

Science Ed Technology Ed Mathematics Ed

S1 Portable Filtration Column
Design and make a portable 
filtration column for water 
purification

• Filtration • Production process • Rate

S1 Interactive Laboratory 
Safety Animation
Design and make an interactive 
animation to enhance students’ 
awareness of laboratory safety

• Safety in the 
laboratory

• Production process
• Animating of design 

ideas in computer 
animation or video 
clips

• Programming concepts
S3 Computer Game on 

Reflection of Light
Design and make a computer 
game to solve problems on 
reflection of light

• Reflection of Light • Production process
• Programming concepts

• Rectangular
coordinate system

• Reflection
transformation, similar 
triangles, etc.

Strengthen students’ 
mastery of the design 
process to develop their 
creative thinking and 
problem solving skills



S1  Portable 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 

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

Science (S1-3) STEAM Learning Module

A maximum size is set to enhance students’ 
awareness of dimensions and develop their 
problem solving skills by meeting this 
constraint.



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

Each student proposed a design.

Students showed a basic 
understanding of the 
principles of filtration

Each group proposed two designs after comparison.Developing Prototypes:

A hanging filtration column

Students made their prototypes.

It is convenient to 
assemble and 
disassemble the filtration 
column. 

The filtration 
column can stand 
securely without 
external support.

The filtrate is clear with relatively low NTU values

Conducting Investigations:



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. 

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 
solution, fostering creativity.



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



Students’ final designs

Some learning and teaching activities in the laboratory were illustrated.

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

Some laboratory safety precautions were illustrated.



Students created 360o 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

Task: Design and make a computer game on reflection 

Mathematics lesson Help students recap the knowledge of rectangular 
coordinate system and the law of reflection.



Computer Literacy lesson

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

Guide students to consider 
different features of computer 
game design, encouraging them 
to develop various design 
ideas.

Sample questions were provided to 
encourage students’ creative thinking: 
• Which of the following points is 

formed when a given starting point is 
reflected across a vertical line through 
the point of reflection?

• Given the x- and y-coordinates of the 
starting point A and the point of 
reflection, which of the following 
points lies on the reflected ray?



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

Students’ flow diagrams, illustrating their initial design ideas

Design 1

Design 3

Show instructions

Input level (1 or 2) If the user 
inputs a 
number 
other than 
1 or 2, re-
input

Input the 
number of 
questions (1-5)

Feedback:
Should repeat (n-1) times, 
where n is the number of 
questions entered 

The user needs to 
answer one question 
only

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

If the user 
inputs a 
number 
other than 1-
5, re-input



Students’ final designs

Design 1 Design 3

Feedback:
Students wrongly expressed the time 
constraints. The correct time constraints 
should be:
Easy  10 min
Hard  5 min
Nightmare  3 min

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



Design 3

Show 
instructions

Students may find the answer 
using:
• reflection transformation
• the law of reflection

It is expected that this level demands a 
higher level of integrated application of 
mathematics and science knowledge.
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Students may find the answer using:
• reflection transformation
• similar triangles
• angle sum of triangle

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.

Students may find the answer 
using reflection transformation



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


