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School’s background

Tak Sun Secondary School

Support level S2
School 
concerns

School 
development 
goals

1. How to support students in using English in
different KLAs? 

2. How to nurture students’ essential skills 
(e.g. critical thinking, creativity, 
collaboration) in their learning?

1. To increase students’ language exposure 
through cross-curricular planning 
(e.g. LaC, RaC in support of STEM)

2. To provide students with experiential 
learning opportunities (e.g. STEM projects)  
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Curriculum Frameworks of Science, Mathematics & Technology Education KLAs 

WHY integrating English into STEM Education

STEM EducationScience

LaC

Maths

LaC

Technology

LaC
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Relationship between STEM Education and 
21st century skills 

STEM curriculum incorporates the “four C’s” of 
21st century skills: creativity, critical thinking, 
collaboration & communication. Students 
work together to create innovative solutions 
to real-world problems and communicate their 
solutions with others. 

Sue Z, Beers. (2013) 21st century skills: Preparing 
students for their future.
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STEM project

Product to 
be created

A solar water purifier

Aims 1. To apply and integrate the 
knowledge & concepts learned 
in different KLAs through a 
cross-curricular project

2. To solve some real-world 
problems (e.g. water pollution)
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Criteria for making the purifier
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Science: 

Applying the concept of 
evaporation and 

condensation

Technology:

Using 3D printing to 
make the water purifer

Engineering:

Applying the Engineering 
design process 

Maths:

Measuring volumes and 
time

Content connections 

English

Engineering

design process
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Engineering design process

Define 
the 

problem

Plan 
solutions

Create a 
model

Test the 
model

Reflect & 
redesign
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Pre-task 
(input stage)

While 
task

Post-task

Science
(evaporation 

& 
condensation)

ICT
(3D printing)

Maths
(measuring 
volumes & 

time)

English
(reading input)

Engineering Design Process 
(EDP) 

Presentation Reflection

Project design
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Reading about 
some creative 

gadgets

Discussion skills 
for group 

interaction

Speaking &
writing for 

presentation & 
reflection
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Holistic planning of the S2 STEM project
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Engineering design process

Define 
the 

problem

Plan 
solutions

Create a 
model

Test the 
model

Reflect & 
redesign
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Define & Plan

Science & ICT To support students in 
identifying the knowledge 
needed and the problems 
encountered when 
designing the purifier & 
using 3D printing

➢ Problem-
solving

➢ Critical 
thinking

English To arouse students’ interest 
in creative inventions 
through reading some non-
fiction texts

➢Application 
of reading 
strategies
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Define & Plan
Comparing two 
kinds of water 

purifiers 

User-friendliness

Cost 

Other possible factors

IS
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Define & Plan

Suggesting how 3D printing 
technology helps solve problems 
in industries and daily life

15



Reading input

Preparing students 
for working out the 
features & design of 
their STEM products
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Engineering design process

Define 
the 

problem

Plan 
solutions

Create a 
model

Test the 
model

Reflect & 
redesign

Create a 
model

Test the 
model

Reflect & 
redesign
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Create-Test-Reflect

Science, ICT & 
Maths

To give input to students 
to create & design a 3D  
prototype of the water 
purifier with the given 
criteria

English To teach students the 
discussion skills for group 
discussion

➢ Creativity
➢ Problem-

solving

➢ Communication
➢ Collaboration
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Creating a prototype
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When comparing different kinds of water purifiers in the 
commercial market, in what ways do you think your 
product is better than others or more useful? 

Creating a prototype

light & convenient

low cost

can fight against many kinds of bacteria

small in size
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Create-Test-Reflect

Do these purifiers 
meet all the criteria? 
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Create-Test-Reflect
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Create-Test-Reflect

After testing, write down any problems occurred and the 
improvement you’ve made to make it better.  
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Discussion skills
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Pre-task 
(input stage)

While 
task

Post-task

Science
(evaporation 

& 
condensation)

ICT
(3D printing)

Maths
(measuring 
volumes & 

time)

English
(reading input)

Engineering Design Process 
(EDP) 

Presentation Reflection

Project design
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Presentation & reflection

Science & ICT To ask students to 
- present their final 

product & evaluate 
their classmates’ work

- reflect on the areas 
for improvement  

English - To teach students how 
to present their 
products in class 

- To give students
instant feedback on 
their presentations

➢ Presentation 
➢ Collaboration
➢ Communication
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Presentation skills
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Presentation & reflection
Name of the 

product

Instructions 
for use

Function

Special 
features

Problems 
encountered 
& solutions

Areas to be 
improved

Things I’ve 
learned

Function

How to use

Problems 
encountered

Solutions

28



Reading about 
some creative 

gadgets

Discussion 
skills for group 

interaction

Speaking & 
writing for 

presentation & 
reflection

Language elements Skills & values

- Problem-solving
- Critical thinking
- Creativity
- Collaboration
- Communication
- Respect for 

others
- Perseverance

Project design 

EDP model
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➢ Forming a STEM group to 
initiate the project and 
invite different parties to 
participate

➢ Working closely through 
cross-curricular planning 

Problems

Not knowing how to 
infuse English elements 
into the project

Solutions

➢ Identifying feasible 
entry points (e.g.   
reading and discussion 
skills) 

Having difficulty in 
organising a project 
which involves 
different KLAs
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Impact on learning

Application of 
knowledge

Use of 
English

Interest 
level

Generic skills 
and values and 

attitudes
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Application of knowledge

IS

ICT
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Application of knowledge

Maths

EDP

r
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Use of English

Discussion

Writing steps
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Use of English

Presentation
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Interest of the project
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Generic skills

Collaboration

Critical thinking
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Generic skills
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Positive values & attitudes

Respect for others

Persistence
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An authentic context was provided for 
students to apply English in content subjects. 

Students developed persistence, curiosity & a 
sense of ownership through the Engineering 
Design Process (EDP).

The lesson provided a ‘risk-free environment” 
where creativity & innovation can flourish.

Teachers played a facilitating role to support 
students’ learning. 

Reflections on teaching
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Possible entry points for integrating English into 
STEM education

Getting together with 
the STEM 
group/committee to 
know more about the 
STEM projects the 
school is working on   

Supporting students in 
conducting a research topic 
on a STEM project through 
finding related reading 
materials (e.g. magazine, 
etc.) newspaper, 

Helping students present procedures 
for making the products, problems 
encountered and possible solutions 
through speaking & writing activities
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