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The Wind power challenge is an 
exciting hands-on STEM challenge 
for pupils aged 8-16 years. It 
enables them to look at a problem 
faced by communities in Peru that 
don't have access to electricity, and 
to build their own model of a simple 
wind turbine. 

The Wind power challenge can be used to deliver 
parts of the science, design and technology and 
maths curriculum in regular lessons, as an 
anenrichment day, in a STEM/science club or as part 
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of a primary to secondary transition activity. Pupils 
can also gain a CREST Discovery Award or use this 
as the basis of a project for a Bronze, Silver or Gold 
Award. 

The challenge supports pupils' learning about global 
issues, with particular reference to the Sustainable 
Development Goals (SDGs) also known as the Global 
Goals. 

This teacher's guide is supported by a PowerPoint 
presentation, pupil activity sheets, a poster and 
certificates. They can all be downloaded for free 
from: 
practicalaction.org/ schools/ wind-power-challenge 
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Learning objectives 

Through engaging with the Wind power challenge, 
pupils will: 

- Gain practical experience to reinforce their
learning around forces and electricity

- Develop problem-solving, team working and
presentation skills

- Discover how STEM can help solve global issues
and achieve the UN Global Goals

Curriculum links 

STEM subjects provide great opportunities for 
teachers to include authentic global contexts and 
global learning in their teaching. 

To see where the Wind power challenge supports the 
delivery of the formal science curriculum for 
England, Northern Ireland, Scotland and Wales 
please go to: practicalaction.org/science-curriculum. 
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Overview of the 

Wind power challenge 

Outline Teaching material Timing (mins) 

Introduction to the context PPTslides 2-3 10 mins 
Video: youtube.com/watch?time_continue=1&v=usISdE 

-WSWU (optional)

Starter activities 

a. The Global Goals PPT slides 4-5 15 mins 

Pupil activity sheets 
- Sustainable Development Goals (one per pair)
- Global Goals display materials (one set per class)

p_racticalaction.org/ schools/ global-goals-disp_alE
-materials

b. Making a National Grid 20 mins 
PPT slides 6-8

Pupil activity sheet (one per pair) 
- Making a national grid place cards (one set per class)
- Making a national grid power station cards (3 per class)

c. What is a watt? 5mins 

PPT slides 9-10

Pupil activity sheet (one per group) 
- Power to the people (optional)

Main Activity - 60 - 120 mins 

Making a model wind turbine PPT slides 11-13

Pupil activity sheets (one per group) 
- Wind turbine sheet
- Pupil design sheets

Feedback 20 mins 

PPT slides 14

Pupil activity sheet (one per pupil) 
- Team feedback

Solutions in Peru 5mins 

PPT slides IS

Pupil activity sheet (one per group) 
- Harnessing the wind

Celebrating success 5mins 

PPT slides 16-17

practicalaction.org/schools/wind-power-challenge 2 

https://practicalaction.org/schools/wind-power-challenge/
https://www.youtube.com/watch?time_continue=1&v=usISdE-WSWU
https://practicalaction.org/schools/global-goals-display-materials/


Introduction to the context 

Introduce the challenge. Explain that pupils will be 
using their STEM skills to develop a solution to a 
problem faced by a community in a rural area of 
Peru. 

Use PPT slides 2 and 3 to introduce Peru and the 
story of Abigail and Marco. 

Extension/Homework activity 

Set pupils the task to find out more about life in 
Peru, in particular what problems people living 
in remote rural areas might face. 

You may want to show the video that highlights 
how important energy is: 
youtube.com/watch?time continue=1&v=usISd 
E-WSWU

Starter activities 

We recommend that you work through the starter 
activities to help pupils understand the context of the 
challenge. 

a. Global Goal string activity

Use PPT slide 4 to introduce the Global Goals. Do 
this by explaining that in 2015 the United Nations 
identified a number of problems faced by people and 
communities around the world. They then came up 
with 17 Global Goals (also called the Sustainable De­
velopment Goals or SDGs) which they agreed to work 
towards to help solve world poverty by 2030. 

Hand out copies of the Sustainable Development 
Goals sheet to help aid understanding of what the 
Global Goals are. Ask pupils which ones might be 
linked to some of the problems Marco and Abigail 
and their families face in Peru. 

Now carry out our Global Goals string activity. This 
helps pupils see the interconnections between the 
goals and can be found at: practicalaction.org/ 
schools/ global-goals-string-activity. 

1. Hand out all the symbols to start with, then
enough of the images for each pupil to have
something to hold. For younger pupils, or to simplify
the activity, you may wish to cut the targets off the
bottom of the symbols.

2. Ask the pupils holding images to 'pair up' with the
correct Global Goal.

3. Ask pupils to stand in a circle facing inwards and
showing their Global Goal symbols and images.

4. Hand one end of the string to the pupil holding
Global Goal 2 and ask the pair which of the other
Goals they think 'No hunger' may link to, and why.
An example may be a link to health and wellbeing
because people who don't have enough to eat cannot
be healthy. Ask them to keep hold of the end and
pass (or throw!) the ball of string to the pupils
holding that Global Goal and image.

5. Ask the same question of this pair of pupils, and
again ask them to keep hold of the string but pass
the ball to the pair who have a Global Goal they think
links to theirs, and explain why.

6. Continue until you have a spider web effect.

7. Ask the pupil holding global Goal 7 (Clean and
renewable energy) to pull on their string. When other
pupils find their string moves explain that this is
because everything is interconnected; when you
make progress on one Global Goal it affects the
others.

Resources 

Pupil activity sheets 

- Sustainable Development Goals (one per pair)
- Global Goals display materials (one set per class)

practicalaction.org/ schools/ global-goals-displav­
materials

Equipment 

- String

practicalaction.org/schools/wind-power-challenge 3 

https://practicalaction.org/schools/wind-power-challenge/
https://practicalaction.org/schools/global-goals-string-activity/
https://www.youtube.com/watch?time%20continue=1&v=usISdE-WSWU
https://practicalaction.org/schools/global-goals-display-materials/


b. Making a national grid

Now pupils have identified how important energy is, 
this activity helps them understand that, whilst in 
most parts of the world a national grid transports 
electrical power across the whole country, sometimes 
people living in rural areas do not get electricity. This 
raises the issues of fairness and equal access to 
energy. 

Before starting the activity write the name of two 
local villages/ small towns and the nearest city on the 
blank cards and, if possible, include the population 
size. 

Hand out the place cards and three power station 
cards to different pupils. Ask the pupils to spread 
themselves around the room and to hold up their 
cards. Now give each pupil not holding a card a piece 
of string and explain that they will act as electricity 
pylons, with string for their power cables. 

Demonstrate that each pupil needs to hold the ends 
of the string in their hands and all the strings must 
touch each other for the electricity to flow from one 
pylon to the next. The aim is for them all to connect 
the towns and villages to at least one power station, 
thus representing a national grid. 

Prompt questions 

- Why is it a good idea, wherever possible, to have
more than one connection between a town or a
village and the national grid?

- What might happen if one region needs more
electricity than the local power station can produce?

Stress that in the UK, we are lucky as most people 
have a secure electrical supply. Ask the pupils if they 
think that everyone in the world has access to 
electricity. Tell them that in many parts of the world, 
particularly where people are living in rural 
locations, many do not have access to mains 
electricity. To simulate this, remove the cables that 
connect to the towns or villages with a population of 
less than 10,000 people. Ask the pupils prompt 
questions such as those shown below: 

Prompt questions 

- How would you manage without electricity?

- Is it fair that some parts of a country get electricity
and others do not?

- What other ways could your village/town generate
its own electricity?

PPT slide 7 shows some examples of the most 
common methods of generating electricity when 
mains access is limited and/or people want to 
generate electricity from renewable energy sources, 
including solar energy. You may like to show pupils 
our renewable energy poster. Email schools@practi­
calaction.org.uk to request a free copy, or download 
one from practicalaction.org/ schools/posters. 

Resources 

Pupil activity sheets 

- Making a national grid place cards (one set per class)
- Making a national grid power stations (3 per class)

Equipment 

- 1 piece of string per pupi� approximately o.sm long

c. What is a watt?

This simple activity will give pupils an understanding 
of how big 1 watt is. Show PPT slide 10 and pose the 
question to find out what children already think a 
watt is. Ensure they understand it is a unit of power. 
Divide pupils into pairs and give each pair a 1 newton 
weight (or a 100 g mass) and ask them to lift it 
through a height of 1 m in 1 second. One student 
should lift the mass whilst the other uses a stopwatch 
to measure 1 second. This is equivalent to 1 watt. 
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So, a class of 15 pairs of students all doing this 
together generates 15 watts. 

Ask pupils to calculate how many students would 
need to do this to create as much energy as an 
onshore wind turbine (which produces 2 MW). If they 
know how many pupils there are in their school, how 
many schools the same size as theirs would that be? 

Resources 

Equipment (per pair) 
-1 x 100 g mass or 1 N weight

-1 x 1 m ruler

-1 x stopwatch

Extension/homework activity 

The Power to the people activity sheet can be 
used as an extension or homework activity for 
secondary pupils. It builds understanding of the 
physics behind wind turbines, and some of the 
differences between energy requirements in 
Peru and the UK. 

Show PPT slide 10 to reinforce the difference in 
power between a wind turbine and a 
coal-powered fire station. 

Main activity -
Making a model wind turbine 

The crux of the challenge is for pupils to design a 
model of a wind turbine that can lift a cup full of 
pennies or weights off the floor using the power of a 
hair dryer. 

Divide pupils into groups of 4-5. Talk through PPT 
slides 11-15. Hand out the Wind turbine sheet and 
Pupil design sheets and discuss the variables that 
will be involved in making design decisions, i.e: 

- shape of the blades
- size of the blades
- thickness of the blades
- number of blades
- how the shaft is attached to the desk

NB. Turbines that harness wind power to drive 
machinery, such as water pumps and windmills, need 
a higher torque and need to be more stable. They 

generally have a higher number of larger blades. 

Discuss how the design could be made in as 
sustainable a way as possible, e.g: 

- by reusing scrap material rather than new
- by reducing waste to a minimum (card, sellotape,

string)
- do they need to use a hairdryer?

For your eyes only! 

The following diagram might be useful for a basic 
design (if you show it to pupils their tendency will be 
to try and copy the design and we want them to come 
up with their own). 

Possible design 

You may like to show a video of what can go wrong if
a turbine is not designed correctly: 
youtube.com/watch?v=j5X73VT5dA4 

Hand out the Pupil design sheets and encourage 
pupils to draw and annotate initial and final designs. 
Explain that at the end they will be both presenting 
their designs and giving feedback on how well they 
did in each of the categories given in PPT slide 14. 

You could introduce a prize for the most sustainable 
design as well as the one which lifts the most weight. 
Ask your pupils to think about how they want to 
make it a 'fair' test. This could include limiting the 
amount of materials that can be used for each group 
or ensuring the hairdryer is a fixed distance away 
from the blades. 

Older pupils carrying out the challenge can actually 
calculate the power of their wind turbine ( this will be 
very, very small) using the equation: 
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power= 
mgh 

t 

where m is the mass raised (we recommend using s g 
masses i.e. 0.005 kg), g is always 10 N kg-1 and h is 
the height lifted in metres (not cm!). They should 
measure the time in seconds using a stopwatch. 

Resources 

Pupil activity sheet (one per group) 
- Wind turbine sheet

- Pupil design sheet

Equipment 
Suggestions for materials are given below. Students 
need a range of appropriate modelling materials and 
equipment for the challenge to include materials to 

make blades of different shapes and sizes, to attach 
their turbine to the desk, and to stick everything 

together. 

Modelling equipment suggestions 
Card, straws, paper, cotton reels, dowelling, cocktail 
sticks, wooden skewers, pencils. 

Joining and cutting equipment suggestions 
Plasticine, string, Sellotape, masking tape, elastic 
bands, Blu-tack, scissors, glue, split pins, craft 

knives, paperclips. 

Testing equipment 
Hairdryer, plastic cups, pennies or weights. 

Prompt questions 

Whilst pupils are designing and building you might 
like to prompt them: 

- Do you think changing the angle of the blade may
have any effect?

- What else could you change about the blades?

Feedback 

We suggest that prior to testing them, pupils present 
their model to the rest of the class reflecting on how 
well they worked together, problems they solved, etc. 
( this will be necessary if you are planning for your 
pupils to gain a CREST Discovery award). Allow time 

for pupils to work on their presentations as well as 
building their model. 

Resources 

Pupil activity sheet (one per pupil) 
- Team feedback

Solutions in Peru 

Once pupils have shared their solutions it's time to 
share the solutions that scientists and engineers in 
Peru came up with. Show PPT slide 15 and hand out 
the pupil activity sheet Harnessing the wind. This is a 
case study which refers back to the story of Abigail 
and Marco and how their lives and the lives of their 
community were improved following the 
introduction of wind turbines in their village. It 
provides an opportunity for discussion, including, for 
instance, which Global Goals pupils think having a 
wind turbine will help achieve. 

For older pupils who are interested in the details you 
can find a technical brief outlining how the wind tur­
bine works at practicalaction.org/schools/ 
technical-briefs-energy. If pupils wish to carry out a 
project linked to the challenge, you could point them 
towards the energy global project ideas resource 
practicalaction.org/ schools/ global-project-ideas for 
useful ideas and links. 

Resources 

Pupil activity sheet (one per group) 
- Harnessing the wind
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Celebrating success 

CREST Awards 

Taking part in the Wind power challenge is a great 
way for pupils to gain a CREST Award. The challenge 
is aligned to the Discovery Award, but can be used 
towards achieving Superstar Award or as the starting 
point for a Bronze, Silver or Gold Award. 

The CREST Discovery Award is generally undertaken 
by 9-14 year olds. It can be acheived in 3-5 hours. 
CREST Bronze, Silver and Gold Awards are designed 
for pupils aged 11 - 18. 

For more information on CREST Awards go to: 
crestawards.org 

For further ideas for Bronze, Silver and Gold projects 
linked to global issues go to: 
practicalaction.org/ schools/ global-project-ideas 

\ � 

CREST 
AWARDS 

Big Bang Competition 

Pupils aged 11-18 and in full time education/training 
who have taken part in a STEM challenge can enter 
their work into the UK wide Big Bang Competition. 

Prizes include industry/scientific site visits, 
and a chance to represent the UK at 
international contests. Being a part of the 
competition is an inspiring and valuable experience 
for all young people involved. 

To find out more go to: 
competition. thebigbangfair.co. uk 

Great Science Share for Schools 

Having taken part in the challenge, pupils are 
encouraged to join in the annual Great Science Share 
for Schools campaign. It's their chance to share their 
project with new audiences in or beyond their own 
schools. To find out more and register your school to 
take part visit: greatscienceshare.org 

British Science Week 

The Wind power challenge would be a great activity 
for your class or year group to do during British 
Science week in March each year. To find out more 
go to: britishscienceweek.org. 

To find out if your school is eligible for a grant go to: 
britishscienceweek.org/ about-us/ grants 

BRITISH 
SCIENCE 
WEEK 
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