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Outline of the presentation

1. What is STEM/STEAM?

2. What is Education for Sustainable Development (ESD)?

3. What are the benefits of STEM-ESD?



STEM or STEAM



Think of
Solutions

Design

Create
Test

Re-design

Problem

Sequence of
STEM Teaching 



Science Technology

Scientific processes
• Identify problems
• Design investigation
• Conduct investigation
• Analyse data
• Communicate 

Engineering Processes
• Identify problems
• Think of technological solutions
• Design a technology
• Create a prototype
• Test a prototype
• Re-design 

STEM



Characteristics of STEM Lessons

✓ Integrated
✓ Real-life problem 

solving
✓ Project-based
✓ Scientific and 

engineering processes
✓ Collaborative



Education for Sustainable Development (ESD)



A blueprint for peace and prosperity for 

people and the planet, now and into 
the future.

What is SDGs?



Sustainable Development Goals (SDG’s)



Education that encourages  Changes 
in knowledge, skills, values and attitudes   to 

enable a more sustainable and just society 
for all

What is ESD?



Environment Education ESD

Preserving environment

Vs

Sustainable life style (environment, 
economy, and social)

Single disciplined Integrated (multidisciplined)

Content-oriented Action-oriented

Environment Education vs ESD



Key ESD competencies

1. System thinking

2. Anticipatory

3. Normative

4. Strategic

5. Collaboration

6. Critical thinking

7. Self-awareness

8. Integrated problem solving



Integrating STEM and ESD



STEM for ESD

System thinking

Anticipatory

Normative

Strategic

Collaboration

Critical thinking

Self-awareness

Problem solving

Scientific Processes 

and Engineering 

process

Project-based 

problem solving

Collaboration



SDG 2
Zero Hunger

SDG 6
Clean Water and Sanitation

SDG 7
Affordable and Clean Energy

SDG 13
Climate Action

SDG 12
Responsible Consumption 

and Production

SDG 14
Life Below Water

Food Preservation

Awareness and ActionSTEM-ESD Projects

Grey Water & Rain Water 
Harvesting

Waste to energy

Food lost/Food Waste & Mindful 
Eating

40 Days Challenge on Climate 
Change Action

Phytoremediation

OUR PROJECT



Implementation 
Strategy 

1. Subject-based STEM-ESD Program 

2. School-based STEM-ESD Program 



1. Subject-based STEM Program in Science Lessons

Design Make

TestRe-design



Results --- Awareness
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There is a slight improvement of students’ sustainability awareness



Results --- Action
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There is a slight improvement of students’ willingness to act on sustainability



2. School-based STEM-ESD Program

a. Non-curricular program --- 40 Days Challenge for Sustainability

b. School-wide action 



Participating Schools

37
Junior High Schools

+
16

Senior High Schools



Participating Individuals

657
Students

+
84

Teachers



Participating Schools



Results --- Knowledge
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Almost 90% of the participants said that participation 
in the program improve their knowledge about climate change



Results --- Awareness

More than 91% of the participants said that participation 
in the program improve their awareness of climate change
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Results --- Action

Almost 100% of the participants said that participation 
in the program promote their willingness to act on climate change
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What learning benefits does STEM-ESD bring to children?

Integrated knowledge of Science, Technology, Arts, and 
Mathematics

Creativity

Literacy in science, technology, and mathematics

Collaborative skills

Sustainable lifestyle



Thanks for your attention

Thanks for the opportunity to learn
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