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Our industry partners
We are fortunate to be supported by industry partners for the STEM the Flow challenge. 

Scottish Water, Jacobs engineering and BAE Systems are leading experts in their fields of 
engineering and fabrication, particularly in marine and freshwater environments.

All teams taking part will have support from our industry professionals, who will be 
leading workshops and be able to give expert advice though your project.

Marine litter pollution is one of the biggest challenges facing our natural world, and has an 
effect on everything from flooding to air quality and even our food. Keep Scotland Beautiful, 
The West Partnership and STEM Glasgow would like you to be part of the solution, by tackling 
the problem upstream at the source.

STEM the Flow will consider engineering solutions to tackle source to sea litter in the River 
Clyde. We are joining forces and bringing in industry experts, to support Upstream Battle across 
the West Partnership, with this STEM challenge (Science, Technology Engineering and Maths) 
for Primary 6/7 - Secondary 3 pupils.

Litter, and plastic pollution in particular, has caused major problems for communities around 
the Clyde and we need to continually look at new ways to, not just reduce our plastic use, but 
clean our rivers of existing litter.

We are looking for you to research and develop your own ideas to tackle these issues. These 
could be ways of collecting litter that is already in the Clyde, or preventing litter from getting 
into our waterways in the first place.

We’re also looking for you to collect evidence to inform your solution by investigating the issue 
in your local area.

You will have to work as a team to create a project plan, conduct research, draw conclusions and 
build a model or produce a display to showcase your idea.

Your project will run from October 2022 until an exhibition event at the Riverside Museum in 
February 2023, where you will be able to see what other teams have come up with and present 
your solution to a panel of judges. Select teams will be presented with awards at the 
exhibition.

This booklet will help you plan and guide you through your project. Good luck!.
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What is Upstream Battle?
It’s estimated that up to 12.7 million tonnes of plastic gets into the sea each and every 
year – that's a truck full of litter a minute. It's killing wildlife, threatening ecosystems 
and habitats, and is extremely difficult and expensive to clean up.

Many initiatives that tackle marine litter are targeted at cleaning up our beaches or trying to 
remove litter from the sea once it's there. But, as 80% of all marine litter comes from land, we 
also need to face this problem upstream, where litter is washed into gutters, blown into streams 
or carelessly discarded. We must stop this cycle of litter and prevent it from entering the sea 
in the first place. Upstream Battle focuses on changing littering behaviour to prevent marine 
litter at source—the River Clyde and it’s tributaries. 

About the challenge
Your challenge is to develop and create a new method for preventing source to sea litter in and 
around the River Clyde. Your task is to come up with a way of either collecting litter that is 
already in the Clyde, or preventing litter from getting into the Clyde in the first place. Keep in 
mind that this is an engineering challenge, not a social campaign, so design, prototyping and 
evidence are key. Raising awareness about the issue is important, but the STEM the Flow 
challenge is how to address it!

To make things easier we suggest you focus your efforts on one area of the river. Depending on 
your location, some to consider are:

   Burns and tributaries that lead to the River Clyde

   Existing drains and treatment works in your area

   Riverbanks along the Clyde

   Areas around existing infrastructure, such as Glasgow 
Harbor, Clyde Tunnel and Erskine Bridge.

You will have loads of ideas already, but here are some 
things to consider if you're really stuck:

   Could you develop a collection system that sucks floating 
litter towards it without taking in water?

   Could you develop a net or guard that catches litter 
when it is in the River Clyde?

   Could you design something that will catch litter in the 
drains before it reaches the Clyde? How will you prevent 
drain blockages?

   Is your solution going to be at the sides of the river or in 
the middle?

   At what point in the river is your solution going to make 
the most impact?

   Does your solution allow those working on the river to 
still go about their work?
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Planning is the key to 
success!

Before you get started 
there are a couple of 
planning activities your 
team should complete: 

1. You should make 
a project plan that 
will give you a solid 
timeline to work 
to from now until 
February. See pages 
9&10  

2. Decide how often the 
team should meet and 
when - after school, 
once or twice a week, 
during lunchtime?  

3. You should choose 
team roles so that 
everyone knows what 
their responsibilities 
are within the team.  

4. Think about how you 
will use your allocated 
industry mentor? What 
questions will you ask? 

Good planning at the 
beginning means you 
will be more organised 
and structured as you 
move through your 
project.  This will not 
only ensure that you 
complete the project 
on time, but also have 
fun along the way! 

Getting started
The first step of your project should be to conduct some 
research. Here are a few areas that you might want to look 
closely at: 
 

Types of litter
   What types of litter are commonly found in the river?

   How are these currently being collected?

   What issues does litter pollution cause?

If you think you have time, you can conduct or use results from a 
litter survey in your local area or the area you are to use to answer 
some of these questions.~ 
 
Littering hotspots

   What areas of the river have the most litter and why?

   How might you address this in your design solution?

Source to Sea pathway

   What are the different ways that litter flows into the River Clyde?

   What is the pathway or journey litter takes from your area? Can 
you stop it along it’s pathway?

 
Materials

   What materials are you going to use? Is your focus going be on 
the strongest materials available, the most financially efficient or 
a balance of the two?

Plastic is a fantastic building material, but it is also the most 
littered item we see in waterways, can you think of alternative or 
recycled materials for your design? 
 
Sustainability
One of the most important aspects of this project is how 
sustainable your solution is.

   Can your solution protect the river for years to come?

   Can your design and construction method use sustainable 
practices?

   Can you ensure that the solution will not itself become litter if it 
was to break? 

Costing
   How much will your solution cost? Have you factored in 
construction costs and materials?
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Produce a project report
Your team will need to submit a project report one week 
before the final celebration in February. Your report can 
be any medium—from a written report to a short video.

However you decide to produce it, your project report should 
include the following:

   A cover page or title slide with your team name, school, title 
of your project and cover image.

   Your team: Tell us a bit about each member’s role and some 
of their interests in and out of school.

   Introduction: Why did you choose to get involved in the STEM 
the Flow challenge and what were your initial ideas.

   Planning: Did you use a timeline or Gantt Chart, give out 
team roles or have regular meetings?

   Research and investigation: What kinds of research did you 
do and what did you find? Did you carry out any specific 
experiments or visits?

   Results and analysis: What kind of data did you collect from 
your investigation? How did this influence your next steps? 
Did you make a prototype and evaluate it?

   Recommendations: What solution has your team come up 
with and why do you think this will work?

   Conclusion: What did you learn from this project and how 
will it help you as you move through school?

   Appendices: Any supporting documents. You could include 
any evidence from your investigation, graphs, timelines and 
meeting minutes.

The best approach is to 
do the report as you go!

Don’t leave the report 
until the last minute! 
Make notes as you go and 
keep a record of what you 
have done.

Take photographs that 
can be used as evidence.

Don’t forget to include 
any advice or guidance 
that you get from 
your industry partner 
throughout the project.

They are there to support 
your team and help you 
if you get stuck so make 
sure you take advantage 
of all the knowledge they 
have to offer.

Ask them for some advice 
on real-life applications of 
your design/ concept
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Create an engaging 
display
At the end of your project, your group will need to 
create an engaging and informative display board and/ 
or a model that you will present at the exhibition event. 
Displays are a great way of visually communicating 
everything that you did in your project to both the 
judges and other teams.

The best approach is to make sure the information on your 
display is clear and easy to read. It should tell a story of 
everything your team did along the way, not just your final 
concept. You want to attract as many people as possible to 
look at your display, so try not to make it too busy or 
cluttered. ‘Scientific posters’ are often used by professionals 
or researchers to show what they did, have a look at some 
examples online.

You may want to think about what you want on your display 
at the beginning so you can collect things to put on it at 
each stage. Don’t be afraid to include any changes or 
previous design idea you had, there is no wrong answer in 
the design process!

You will need to ask your teacher to get some materials 
together to help you construct your display board e.g. paper, 
scissors, tape, Blu-Tac. Use ICT resources to create parts of 
your display on the computer or use CAD software to design 
your model if you have it.

There will be a table available for you to showcase your 
model and any other pieces of evidence or work you want to 
display.
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Prepare a group presentation
At the exhibition event in February, your team will be asked to give a presentation 
explaining your project of judges and a panel of representatives from our industry 
partners. Your presentation should last between 5 and 10 minutes, and you should be 
able to answer a few questions about your project at the end.

All members of your team need to contribute in some way, but how you present it is up to you!

You could use your display and model to help present your ideas, or you may want to use 
PowerPoint or video. You can also use anything from your Project Report, so don’t feel you have 
to do things twice! You will want to talk about sustainability, materials and how your team 
worked together to develop your final idea. The most important part is that you need to clearly 
tell the panel how your solution will reduce source to sea litter in the Clyde.

Practice, practice, practice!
Try and have a couple of run-throughs so each person knows what they will say. This will mean 
your presentation is clear and keeps to the required time.

Building a prototype or model
As well as being useful for your presentation, a prototype or model will help you with the 
design and construction process of your so-lution. Engineering industries build prototypes 
all the time-from satellites to skyscrapers at some point there was probably a model of it. 
Using everyday materials such as cardboard is very common when making a model, even by 
professionals. If your school has CAD (Computer-aided Design) software installed on devices 
or even a 3D printer they are great ways of creating a showstopping model to illustrate your 
final design.

Ask our industry experts for advice when creating a prototype or model-they will have 
probably made one themselves!
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Summary of project tasks
The main purpose of your project is to help tackle the issue of source to sea marine litter 
in and around the River Clyde. To do this you must design a way of either reducing the 
amount of litter already in the River, or a way of preventing it entering watercourses in 
the first place.

The supporting tasks are to help you showcase what your team did during the project:

Produce a report
Explain what you did 
for your project and 
how you did it as a 
team using the 
report.

The easiest way to 
tackle the report is to 
write it as you go 
instead of leaving it 
to the last minute.

Create a display
Visually represent 
the process from 
concept to model, to 
come up with your 
solution at the 
exhibition.

Make sure you have 
time to create an 
engaging display of 
everything your 
team has done.

Prepare a presentation
Present your design 
to our panel of 
experts at the 
exhibition.

The presentation 
should last no longer 
than 10minutes and 
teams should be 
prepared to answer 
questions at the end.

Hints and tips
Report tips: 

   Choose a report style that best suits you, this could be video, eboard or app or written 
report. Have a well structured plan from the beginning of the project.

   Produce the report as you go. 

Display tips: 
    Use photographs and sketches to help tell your story.

   Build a model to visually demonstrate your final engineering solution. You can use 
anything from cardboard to CAD software to make a model.

Presentation tips: 
   Use PowerPoint , photos or videos to show the design process.

   Include material from your report - don’t do things twice if you don’t need to!

   All team members must contribute and answer questions.
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Suggested project plan/ timeline
Your project plan and timeline is determined by when you start your project, however 
you should expect to take around 9 weeks to complete the challenge before the 
deadline on Friday 10th February 2023. Here is an example of tasks to complete:

Project plan

Week 1

Decide team roles and project/team name. Create a project plan and timeline as a 
team, begin discussing initial ideas and start to conduct research.

From your initial research, decide as a team the areas which you are going to fo-cus on.

Start your investigation: How does litter get into the Clyde? Where are the main 
problem areas? What is the pathway from your chosen area to the Clyde?

Week 2

Use the evidence from your investigation to start discussions: What are the main 
objectives of your solution? Are you focussing on reducing litter already in the Riv-er or 
preventing getting to the river? Will it be aesthetically pleasing, hidden from view or 
have a secondary purpose?

Try and come up with a range of concepts to explore, not just focussing on one.

Week 3
Start to look further into materials and costing. This would be a good time to con-tact 
your industry mentor for some advice and information that you may not be able to find 
online. Remember to use sustainable resources.

Week 4

Carry out experiments on your design ideas: Begin to test some of your material 
choices. Look at aspects such as stress, strain, durability and water resistance.

If you still have multiple concepts, try and decide on one to take forward in the project. 
Start to produce your report.

Week 5
Build a prototype: Use physical resources, such as cardboard or create it digitally, using 
CAD software. Break it down (maybe not literally!) to look at what works and what could 
be improved for your final design/ model.

Week 6
Continue to work on the model and report. Be sure to include any issues you have 
faced and how you overcame these as a team. Don’t be afraid to alter your design as 
you go. This is all part of the learning process.

Week 7

Draw conclusions on what you have all learned. How did you work as a team and is 
there anything you would do differently next time?

Finish the report and ensure it is sent in by Friday 10th February 2023. Ask your teacher 
to check it before you submit it, to make sure you’ve included everything.

Week 8
Start to think about your display. How are you going to tell your team’s journey 
though this project? Do you want to use a PowerPoint or video? Have you taken any 
photographs while your team has worked through the project?

Week 9 Prepare your presentation and finalise your display and model.

Some useful websites:
www.keepscotlandbeautiful.org/upstreambattle

www.scottishwater.co.uk

www.sepa.org.uk/environment/water

www.keepscotlandbeautiful.org/upstreambattle
www.scottishwater.co.uk
www.sepa.org.uk/environment/water
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Gantt chart - a project planning tool
Below is a suggested format for a Gantt chart. This tool can help you plan out your week 
to week activities and give your project some structure. Whether you use this template 
or make your own you should include the final plan in your project report.
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Notes



Keep Scotland Beautiful is your charity  
for Scotland’s environment.  We work with 

you to help combat climate change, 
reduce litter and waste, and protect and 

enhance the places we care for.  

We support the ambitions of the United Nations 
Sustainable Development Goals.  
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