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What does the programme include?

Teacher welcome 
We will run you through everything you need to know 
during a 30-minute video call meeting and make sure you 
are confident supporting your pupils to take part in the 
programme throughout the project.

Digital workshop and competition launch  
To get your students excited about the programme we 
will be running digital workshops that will:

1. Introduce your pupils to the Eco Explorer Club.
2. Delve into some of the key themes of the project, 

including recycling, transport and renewable energy.
3. Introduce the competition challenge.
4. Give your students a chance to ask questions to local 

industry ambassadors*.

*Subject to availability of a local industry ambassador for 
a Q&A session.

Competition resources and extension activities 
We will provide you with access to all the resources you 
need to run the competition in school across the coming 
months including: 
• Competition challenge guide
• 6 guided activities that you can fit in to your school 

timetable (designed to take anywhere from 30 
minutes to a couple of hours depending on depth of 
research)

• Supporting pupil workbook 

Virtual Semi-Finals 
Each school will be invited to present their best 
innovation to a virtual judging panel of local industry 
ambassadors week commencing 14th June 2021. 

There will be 5 semi-finals with schools only competing 
against other schools in their local authority area. The 
top 3 schools from each semi-final will be invited to a 
celebration day.

Celebration Day  
The top 3 schools from each local authority area, will be 
invited to bring their winning team along to a celebration 
day at the end of this academic year, where they will be 
able to showcase their idea and enjoy some interactive 
activities throughout the day. There will be 1 winning 
team from each local authority area. 

STEM Day  
The winning team from each local authority area  
will receive a hands-on STEM day on a given date  
in September/October 2021. We will work with the  
winning schools to design a bespoke timetable  
to suit your needs. 

This programme is a fun, team-based programme created to inspire your students to find out more about  
STEM (science, technology, engineering, and maths) local industries and exposes pupils to different careers  
within local industries.

The programme is aimed at Key Stage 2 pupils (years 3 – 6) and is open to all primary schools across the Tees 
Valley region. At its core are the real-world problems in need of innovative engineering, technology and design 
solutions – based on the impacts on the environment and key sustainability messages, with lots of fun activities 
along the way.
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Read the challenge guide 
The student friendly guide (and workbook) contains everything that you and your 
pupils need to know about taking part in the competition. The workbook will guide 
your pupils through the background and themes central to the challenge, support 
the creation of ideas, research and presenting their final project idea.

Create your teams 
Now that you are familiar with what is required, it is time to create your teams! Try 
and select teams with a 50:50 boy:girl split of between 4-6 pupils.

Attend a virtual welcome webinar with your class 
With your teams ready to go, it is time to get them excited about the challenge. 
Book your class on to one of the digital workshops. These are going to be run online 
and we will go through the software in the CPD session. There will be opportunities 
for your students to ask questions as part of the session. We suggest you facilitate 
this in your class setting and input any questions on behalf of your class. 

You can choose to start on the other activities before or after you have attended a 
welcome webinar.

Support your teams 
As a facilitator, the key role you will play is to support and encourage your pupils 
and help keep them on track. The guided challenges and checklist will help you to 
cover all the key themes linked to the challenge. We love to see solutions pupils 
have come up with so please share pictures or videos with us on social media* or 
by email. 

Join us at the Semi-Finals 
We cannot wait to see you at the virtual semi-finals. Run an in-school mini 
celebration to select the team that will come along to the semi-final. Following 
the semi-finals, the top 3 schools from each local authority area will be invited 
to a celebration event, where students will have the opportunity to challenge 
themselves, meet more people from local industry and develop their future career 
aspirations. The celebration is not about the best and the brightest but the pupils 
you think will get the most from the event.

 ☞ It would be great to see photos or videos 
of your progress, use any or all of these 
hashtags to show us!  
#learnbydesign 
#Teesvalleycareers 
#Teesvalleyprimary 
#careerseducation 
#primaryschools 
#Teesvalley

@bydesigngroup

@LearnbyDesign

learn.by.design

Contact details: 
STEM@bydesign-group.co.uk

FIVE THINGS TO DO



SPEAKING

Overview 

These activities have been developed to support 
teachers in facilitating pupils when developing 
their competition entry for the Eco Explorer Club 
Competition.

There are designed to be a starting point after 
the virtual welcome webinar to keep pupils 
engaged and motivated towards the competition. 
We would encourage pupils and teachers to 
continue developing their competition ideas 
after they have completed all the suggested core 
activities. Each activity is designed to fit in to 
your school timetable and can be done in as little 
as 30 minutes or with increased research to take 
up to 90 minutes.

All of these challenges are designed with the 
skills builder framework in mind; encouraging 
pupils to develop these key skills.

CHALLENGE ACTIVITIES

Click the no. to go to page

Activity

Remarkable Renewables 4

Transforming Travel 5

Radical Recycling 6

Harmonious Habitats 7

Improving Ideas 8

Illustrating Ideas 9-10

 ☞ Students will have multiple opportunities to 
engage with local industry ambassadors.

 ☞ During the programme learners will discover 
local jobs, the real people that do them and 
how they got their jobs.

 ☞ During ambassador engagement sessions 
students will have opportunities to ask 
questions about local jobs, issues and 
industries to the people who may be able 
to affect change in these areas and inspire 
them to raise their aspirations.
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REMARKABLE RENEWABLES

What is renewable energy?

• Is energy from a source that is not depleted when 
used, such as wind or solar power.

• It is also called alternative energy.
• The sources of renewable energy are replenishable. 

Draw any of the types of renewable energy.

• Wind or wind turbines
• The Sun or solar panels
• Rivers or a hydroelectric dam
• Hot springs (to collect geothermal energy) or 

geothermal power plants
• Tides (waves) or turbines (think upside down wind 

turbine)
• Biomass (things found in nature) or biomass plants.

 ☞ You may want to offer additional research time 
into each of the types of renewable energies.  

Why is renewable energy important?

• Aside from the renewable energy sources we spoke 
about already, some other energy sources are 
known as fossil fuels. These include sources such 
as coal, petroleum and natural gas. Fossil fuels are 
finite resources; most estimates suggest that the 
proven reserves of oil are large enough to meet 
global demand until the middle of the 21st century. 
But this has a number of negative environmental 
consequences.

• Fossil fuel power plants emit air pollutants such as 
sulphur dioxide, particulate matter, nitrogen oxides 
and toxic chemicals. This can cause heart disease, 
asthma and other human health problems.

• Emissions are responsible for the production of smog, 
acid rain and the release of CO2, one of the main 
greenhouse gases that cause global warming.

 ☞ You may want to offer additional research time 
into the importance of renewable energy to 
support students idea development. 
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Aims 

• To understand what renewable energy is and 
where is comes from.

• To explore different types of renewable energy.
• To develop an understanding as to why renewable 

energy is important

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Access to the internet for research

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



TRANSFORMING TRAVEL

Why is using petrol or diesel bad for the environment?

• Petrol and diesel are fossil fuels. These are harmful 
to the environment as when they are used, they give 
off carbon dioxide (CO2). Carbon dioxide creates an 
invisible layer in the air that stops the heat from 
escaping and warms the earth. This is known as 
global warming or the greenhouse effect.

• Diesel engines produce a higher level or particulates 
(microscopic bits of soot left over the from 
combustion process). These can go deep into the 
lungs, causing irritation and potentially triggering 
asthma attacks.

• Extracting petroleum products from the earth is 
an energy-intensive process that can damage local 
ecosystems. Shipping fuels can also consume a lot of 
energy, and occasionally can create an environmental 
disaster such as an oil spill. 

What other types of fuel could we use to power vehicles?

• There is no definitive list of answer here, so pupils 
are welcomed to use their imagination. 

• We are currently using fully electric or hybrid electric 
cars, so these might feature on students list. 

• It has been announced by the Transport Secretary 
that as they UK moves towards hydrogen powered 
trains, that the Tees Valley will become a hub for this 
new type of transport. 

• Encourage students to use their imagination, they 
might think cars should have a pedal system similar 
to a bike installed. Perhaps trains could go back to 
being steam powered, but instead of using the finite 
coal resource, this could be done using biomass.  

Can you draw a new type of vehicle that uses a different 
source of power?

• This could be a car, van, lorry, plane, train, bus or 
even boat. 

• There are no rules as far as this question is 
concerned, allow the student’s creativity to flow.

• Their vehicle may be powered by one of the sources 
that they used for the previous question, or a 
completely new idea. 

• All of these questions can be supported by giving the 
pupils more time to conduct their own research on 
this topic. 
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Aims 

• To understand why the transport industry is 
stepping away from petrol/diesel.

• To explore different power sources that could be 
used by vehicles.

• To design a brand new type of vehicle with its 
own alternative power source.

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Access to the internet for research

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



RADICAL RECYCLING

What things can we recycle?

• Cardboard
• Plastic bottles
• Tin cans
• Glass bottles/jar
• Paper
• This list may be different in your local area, you 

could encourage pupils to add to their list when they 
are researching for the next question. 

Find out about local recycling projects and schemes.

All over the country, local councils use different recycling 
schemes to encourage people to recycle. You might be 
able to find out about one in your local area by searching 
the internet, asking friends, family and other adults, 
or there may even be posters in the local area. These 
schemes often aim to:

 ☞ To increase awareness
 ☞ To increase participation
 ☞ To minimise waste
 ☞ To decrease contamination
 ☞ To increase the recycling rate 

Can you think of ways we could reuse things?

• Middlesborough company Presca is working with 
recycling experts Poseidon Plastics (Redcar) and 
research experts at Teesside University to create the 
first range of zero-waste sportswear.

• Kresse Wesling MBE launched Elvis & Kresse after 
meeting the London Fire Brigade in 2005. A company 
which turns industrial waste into innovative lifestyle 
products and returns 50% of profits to charities 
related to the waste. Elvis and Kresse’s first line is 
made from decommissioned fire hose.

• Rebricks factory in Indonesia is making paving bricks 
our of multi-layered plastic, which is used to package 
everything from instant coffee, snacks, cookies to 
single-use shampoo, detergent and liquid soap. These 
materials are known for being difficult to recycle 
and are usually sent straight to landfill, or end up 
polluting rivers/beaches.

• This activity can be extended by giving pupils longer 
to research existing examples of this activity, before 
coming up with their own.
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Aims 

• To understand what materials are currently 
recyclable.

• To explore a local recycling initiative.
• To consider the different ways that the recycled 

materials can be reused. 

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Access to the internet for research

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



HARMONIOUS HABITATS

Find out about the habitats of the Tees Valley seals.

• Construction began on the Tees Barrage in 1995; an 
effort to regenerate the area and revive eco-systems. 
The seals use this to feed on the fish passing through 
where they ‘goal hang’ – waiting for the sea trout and 
salmon to arrive and pass though, especially in high 
spring and summer.

• Seal Sands is the only inter-tidal mud flat between 
Lindisfarne to its north and the Humber to the south. 
This industrial location provides a sense of isolation 
despite the heavy traffic running along its edges. 
You can now find around 100 seals at Seal Sands. 
If you visit at low tide, you’ll nearly always see the 
animals lounging out on the sandbank in the middle 
of the lagoon. If you visit at high tide, you’ll be able to 
see the seals more closely as they push themselves 
up Greatham Creek, which runs under the busy 
main road before pulling themselves out onto the 
mudbanks. 

Find out about all of the different types of butterflies you 
might find in the area, and the different habitats that they 
like to live in.

• INCA (Industry Nature Conservation Association) 
published a report on the ‘Butterflies of Teesside’s 
Industrial Sites’.

• You can find this under the Reports tab of their 
website.  

How do you think we could help protect these animals 
when there are new buildings being built?

• There are no rules for how pupils answer this 
question, it does not have to be limited to seals and 
butterflies, but can be focused on any of the animals 
found in the region.

• You might want to encourage pupils to research 
existing methods of conservation, or you may choose 
to encourage them to think of their own, new method 
of conservation. 

• You could encourage the creation of a new home 
environment for animals within your school site.
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Aims 

• To explore the habitats of the Tees Valley seals. 
• To explore other local wildlife, including 

butterflies.
• To consider the different ways that animals can 

be protected from new developments.

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Access to the internet for research

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



IMPROVING IDEAS

Improving Ideas

• Students are provided with a space to write/draw as 
many of their ideas as they can. 

• You may want to provide additional plain paper if 
students run out of space.

• Encourage students to use their imagination and 
think outside the box – there are no limits to what 
their ideas could be. 

Improving Ideas Part 2

• For this part, students will be required to work with 
their team to discuss all of their ideas and decide on 
the single idea that they wish to pursue. 

• There could be some teams in your class that 
need support in facilitating this discussion to avoid 
arguments.

• Pupils should be encouraged to sensibly discuss the 
pros and cons of each idea before deciding on their 
final idea; and be reminded that sometimes their own 
ideas are not always the best.  

Improving Ideas Part 3

• The engineering design process encourages the 
students to ask important questions of their idea 
that will help them to develop it further in becoming 
a beneficial, real world solution to environmental 
issues.

5

Aims 

• To begin to develop individual ideas.
• To work as a team to decide on a specific idea.
• To develop one idea as a team. 
• To understand that a good product should solve 

a problem.
• To understand the engineering design process.

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Access to the internet for research
• *Optional: additional plain paper

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



ILLUSTRATING IDEAS

Illustrating Ideas

• Write the pitch. Explain that an ‘elevator pitch’ 
comes from the idea that you get into an elevator 
(lift) with an important person and you only have 2 
minutes (the time it takes for the elevator to reach its 
destination) to convince them of your idea.

• To do this, they should work as a team to answer 
each of the questions as clearly as they can. Once 
they have done this, they should practice presenting 
their pitch. They should aim to have each person in 
their group say a little bit about their idea.

• When everyone is happy with their final idea and 
presentation, pupils can complete their final version 
of their pitch in their workbook. 

Illustrating Ideas Part 2

• This part of the activity will allow teams to develop 
their pitch more. 

• In the workbook, students are provided with some 
tips for developing their presentations, you may  
want to add more to this by discussing them with 
your class. 

• Here are 2 games you could play with the class  
to help. 

Sides

• Get students to move to either side of the classroom 
based on whether they think something is a good 
presentation tip, or a bad presentation tip

• Start by introducing yourself (good tip – but don’t 
waste too much time introducing each team member, 
maybe you could wear name tags instead)

• Use list of three (good tip)
• Make up facts (bad tip)
• Thank the audience at the end (good tip)
• Talk over each other (bad tip)
• Have nominated people to answer questions  

(good tip)
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Aims 

• To finalise an idea as a team.
• To understand what an elevator pitch is.
• To write a short pitch about their idea. 
• To learn simple tips to develop their 

presentation skills.
• To practice presenting their pitch in  

small groups.

Resources required

• Student workbook
• Pens, pencils, coloured pencils. 
• Additional paper for draft copies.

Health and Safety 

• There are no extra health and safety concerns 
above the normal precautions that should be in 
place for other sessions and workshops.



Power Poses

Power poses are useful in helping people to feel more confident ahead  
of their presentation. We suggest playing a power poses inspired game  
of musical statues. Instead of freezing when the music stops,  
pupils should strike a power pose.
Here are some example poses:

There is space in the workbook for students to add more tips to the mind 
map, and remember, practice makes perfect.
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Teapot

Roar

Trump

Wonder 
Woman

Bolt

ILLUSTRATING IDEAS CONTINUED


