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How can we learn from nature to improve energy 
technology?

Engineers design machines to harness energy in new and 

exciting ways. Living things also rely on using and saving 

energy to survive. So by studying living things, we can 

often learn how to improve our technology. This has 

inspired new designs for trains, surfboards, robots and  

wind turbines!

Big ideas:
•  What forms of energy are there?

•  What role do kinetic energy and potential energy play  
in our daily lives?

•  What’s the difference between energy transfer and 
energy transformation?

• How can we improve energy technology by imitating  
      living things? 
 
Highlights:
•  Explore real examples of technologies inspired by  

living things

•  Build a range of devices, including a water wheel and  
a light bulb

• Measure the efficiency of bouncing balls

•  Use interactive simulations to investigate kinetic energy 
and explore energy transformations

• End of unit test

Learning from nature’s 
energy engineers

John Dabiri  
Bioengineer
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ACSSU155

Energy appears in different forms, including movement  
(kinetic energy), heat and potential energy, and energy 
transformations and transfers cause change within systems 

ACSHE135

Solutions to contemporary issues that are found using science 
and technology, may impact on other areas of society and may 
involve ethical considerations  

ACSHE136 

People use science understanding and skills in their  
occupations and these have influenced the development  
of practices in areas of human activity 

ACSIS139 

Identify questions and problems that can be investigated 
scientifically and make predictions based on scientific  
knowledge 

ACSIS140

Collaboratively and individually plan and conduct a range of 
investigation types, including fieldwork and experiments, 
ensuring safety and ethical guidelines are followed 

ACSIS141 

Measure and control variables, select equipment appropriate 
to the task and collect data with accuracy 
 

ACSIS144 

Construct and use a range of representations, including 
graphs, keys and models to represent and analyse patterns or 
relationships in data using digital technologies as appropriate 

ACSIS145

Summarise data, from students’ own investigations and 
secondary sources, and use scientific understanding to identify 
relationships and draw conclusions based on evidence 

ACSIS146 

Reflect on scientific investigations including evaluating the 
quality of the data collected, and identifying improvements 

Unit Structure

Introduction: Nature’s energy engineers 
Career profile and activity: Bioengineer – John Dabiri 
What do you already know? 

1.1 Practical activity: Energy mystery box 
1.2 Lesson: Forms of energy 
1.2 Quiz: Forms of energy 
1.3 Lesson: Defining energy and its units 
1.3 Quiz: Defining energy and its units 

2.1 Practical activity: Asteroid marble drop 
2.2 Lesson: Kinetic energy 
2.2 Quiz: Kinetic energy 
2.3 Investigation: Kinetic energy 
2.4 Lesson: Potential energy 
2.4 Quiz: Potential energy 
2.5 Practical activity: Rubber band racers 

3.1 Lesson: Energy transfer and transformation 
3.1 Quiz: Energy transfer and transformation 
3.2 Practical activity: Water wheels 
3.3 Simulation: Pedal power 
3.4 Extension: Energy efficiency  
3.4 Quiz: Energy efficiency  
3.5 Practical activity: Bouncing balls 
3.6 Practical activity: Create a light bulb 
3.7 Engineering challenge: Biomimicry design 

 
Glossary: Energy 
Test: Energy

Curriculum

Ethical understanding

Numeracy

Critical and creative 
thinkingLiteracy

Information and communication 
technology (ICT) capability

Personal and social 
capability6 WEEKS
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

How is the  
humpback whale  
an engineer? 

Review the teacher 
notes in Prepare 
Mode

Participate in  
a class poll about 
climate change

Introduction:  
Nature’s energy 
engineers

Learning how to 
combat climate 
change by taking 
lessons from nature

Review metacognitive 
activity in Teach Mode 
and assign homework 

Finish lesson  
questions  

Classification unit 
1.1 Living or non-living 

Lesson 2

How can I use  
nature to improve 
the design of  
a human-made 
object?  

Print and cut out  
a class set of cards 
for the biomimicry 
design activity

What do you  
already know?

Career profile and 
activity: Bioengineer

Using the design 
process to explore 
how human-made 
objects can be 
improved by nature

Introduce the final 
project:

3.7 Engineering 
challenge: Biomimicry 
design

Finish lesson  
questions  

Skill builder: 
Creative thinking

Double

How is Velcro 
inspired by nature?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

1.1 Practical activity:  
Energy mystery box

Exploring a mystery 
box of everyday 
objects and grouping 
them based on 
observations relating 
to energy

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions  

Skill builder: 
Observing and 
inferring

Week 1

http://stileapp.com/go/Living
https://stileapp.com/au/library/publishers/stile/compilations/science/75556821-1a2f-4b47-a1a3-83f2dfe79fb0/preview/37-engineering-challenge-biomi/7qpI
https://stileapp.com/au/library/publishers/stile/compilations/science/75556821-1a2f-4b47-a1a3-83f2dfe79fb0/preview/37-engineering-challenge-biomi/7qpI
https://stileapp.com/au/library/publishers/stile/compilations/science/75556821-1a2f-4b47-a1a3-83f2dfe79fb0/preview/37-engineering-challenge-biomi/7qpI
http://stileapp.com/go/creative-thinking
http://stileapp.com/go/creative-thinking
https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/Observing
http://stileapp.com/go/Observing
http://stileapp.com/go/Observing
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

What forms of 
energy are involved 
in eating breakfast?

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode 

Review lab results  
as a class  

1.2 Lesson:  
Forms of energy

Solving a crossword 
puzzle to identify the 
forms of energy

Review key questions 
in Teach Mode and 
assign homework 

1.2 Quiz:  
Forms of energy

 
Stile X to review  
new terminology and 
consolidate learning 

Lesson 2

How much energy 
does a grizzly bear 
use?

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode

Review quiz questions 1.3 Lesson:  
Defining energy  
and its units

Calculating how  
much energy there  
is in a cake

Review the key 
questions in Teach 
Mode and assign 
homework

1.3 Quiz: Defining 
energy and its units

 
Stile X to review  
new terminology and 
consolidate learning 

Double

If an asteroid hits 
Earth, how big would 
the crater be?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review quiz questions 2.1 Practical activity: 
Asteroid marble drop

Making craters by 
throwing and dropping 
marbles into flour 

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions 

 
Skill builder:  
Conducting science  
investigations

Week 2

https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/conducting-sci-inv
http://stileapp.com/go/conducting-sci-inv
http://stileapp.com/go/conducting-sci-inv
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

Who has more  
kinetic energy –  
an Olympic athlete 
or a cheetah?

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode 

Review lab results  
as a class  

2.2 Lesson:  
Kinetic energy

Following Allyson Felix 
and Sarah the cheetah 
as they demonstrate 
how speed and mass 
relate to kinetic energy

Review key questions 
in Teach Mode and 
assign homework 

2.2 Quiz: Kinetic 
energy

 
Stile X to review  
new terminology and 
consolidate learning 

Lesson 2

Who is the best 
hunter – the mantis 
shrimp or herring 
gull?

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode 

Review quiz questions 2.4 Lesson:  
Potential energy

Reading a comic strip 
of a mantis shrimp and 
herring gull hunting to 
learn about potential 
energy

Review key questions 
in Teach Mode and 
assign homework 

2.4 Quiz: Potential 
energy

 
Poster: Elastic vs 
gravitational potential 
energy

Double

How fast can  
a car go? 

OR

How can a rubber 
band power a car?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review quiz questions 2.3 Investigation: 
Kinetic energy

OR 

2.5 Practical activity: 
Rubber band racers

Using an interactive 
simulation to  
investigate the kinetic 
energy of a car

OR

Building a rubber band 
racer to demonstrate 
elastic potential 
energy

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions 

 
Skill builder:  
Conducting science  
investigations

Week 3

https://shop.stileeducation.com/products/elastic-vs-gravitational-potential-energy-poster
https://shop.stileeducation.com/products/elastic-vs-gravitational-potential-energy-poster
https://shop.stileeducation.com/products/elastic-vs-gravitational-potential-energy-poster
https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/conducting-sci-inv
http://stileapp.com/go/conducting-sci-inv
http://stileapp.com/go/conducting-sci-inv
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

How does moving 
water turn into 
electricity? 

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode 

Review lab results  
as a class  

3.1 Lesson:  
Energy transfer  
and transformation

Using an interactive 
simulation to classify 
everyday examples of 
energy transfer and 
transformation  

Review metacognitive 
activity from the 
lesson and assign 
homework 

3.1 Quiz:  
Energy transfer and 
transformation 

Stile X to review  
new terminology and 
consolidate learning 

Lesson 2

How much cycling 
do I need to do to 
power my home?

Review student 
progress in Analyse 
Mode and teacher 
notes in Prepare 
Mode 

Review quiz questions 3.3 Simulation:  
Pedal power

Using an interactive 
simulation to model 
energy transfers and 
transformations

Review key questions 
in Teach Mode and 
assign homework 

Finish lesson  
questions

 
Stile X to review  
new terminology and 
consolidate learning 

Double

How can a simple 
water wheel  
generate electricity?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review lab results  
as a class  

3.2 Practical activity: 
Water wheels

Building a water  
wheel to demonstrate 
energy transfers and 
transformations

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions 

 
Stile X to review  
new terminology and 
consolidate learning

Week 4

https://stileapp.com/static/Stile_Lab_Book.pdf
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

Do butterfly wings 
really improve the 
energy efficiency  
of solar panels?

Review student 
progress in Analyse 
Mode and teacher 
notes in  
Prepare Mode 

Review lab results  
as a class  

3.4 Extension:  
Energy efficiency

Learning about the 
new Porsche Taycan 
electric sports car  
and how energy 
efficient it is

Review key questions 
in Teach Mode and 
assign homework 

3.4 Quiz:  
Energy efficiency  

Stile X to review  
new terminology and 
consolidate learning 

Lesson 2

Which ball bounces 
the highest?

OR

How are light bulbs 
made?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review quiz questions 3.5 Practical activity:  
Bouncing balls

OR 

3.6 Practical activity: 
Create a light bulb 

Using different bouncy 
balls to demonstrate 
energy efficiency 

OR

Building your own light 
bulb in the lab

Review metacognitive 
activity in Teach Mode 
and assign homework 

Finish lab questions 

Stile X to review  
new terminology and 
consolidate learning 

Double

How can nature 
improve the design 
of a water wheel?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review lab results  
as a class  

3.7 Engineering 
challenge:  
Biomimicry design

Building a water wheel 
that is inspired by 
nature 

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions  
 
Skill builder: 
The engineering 
process

Week 5

https://stileapp.com/static/Stile_Lab_Book.pdf
https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process
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Before class In class Homework

What students 
will love to 
explore

Preparation
required? Ice breaker Core of  

the lesson
What’s cool  
about this 
lesson?

To close
Consolidation  
and extra 
resources

Lesson 1

How can nature 
improve the design 
of a water wheel?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review lab results  
as a class  

3.7 Engineering 
challenge: Biomimicry 
design

Building a water wheel 
that is inspired by 
nature 

Review key questions 
in Teach Mode and 
assign homework 

Finish lab questions

 
Skill builder: 
The engineering 
process

Lesson 2

How can nature 
improve the design 
of a water wheel?

MATERIALS REQUIRED

Submit  
lab request and 
RiskAssess risk 
assessment (details 
in teacher notes)

Review lab results  
as a class  

3.7 Engineering 
challenge: Biomimicry 
design

Building a water wheel 
that is inspired by 
nature 

Students present their 
designs to the class 

Finish lab questions

 
Skill builder: 
The engineering 
process

Double

How much have I 
learned about 
Energy?

Review student 
progress in Analyse 
Mode and teacher 
notes in  
Prepare Mode 

Review Glossary: 
Energy

Test: Energy Demonstrating 
learning by knocking 
this summative 
assessment out  
of the park

Review metacognitive 
activity in Teach Mode 
and assign homework 

Review Test and 
revise difficult 
concepts

Week 6

https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process
https://stileapp.com/static/Stile_Lab_Book.pdf
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process
http://stileapp.com/go/engineering-process

