
Discover Earth  
Let the earth be your classroom! 
Key Stage 2 Resource Pack 



When do you test water? 
 

Sign up: Anytime! 

Start the experiment: Anytime! 

Report back the results: Every 3 months (or more)! 

Project Aim 

The aim is to better manage 
and protect the world’s fresh 

water resources. 
 

The FWW method can 
be used to... 

The Idea 
 

The students will use a simple method to measure the 

nitrate and phosphate content of a water body. Some 

visual observations of the surrounding area will also be 

recorded, along with a turbidity measurement which 

shows how much particulate matter is in the water. The 

method consists of pouring a small amount of water into 

a sampling cup and ‘sucking’ up this water into nitrate 

and phosphate tubes which contain reagents. These will 

change colour, ranging from light to dark pink/purple, 

depending on how much nitrate or phosphate is in the 

water. A turbidity measurement is also taken by pouring 

the water slowly into a Secchi tube and reading the 

corresponding measurement on the tube when the 

black and white disc can no longer be seen. Students 

have the opportunity to become citizen scientists and 

take an active role in scientific data gathering by 

participating in this global project. To date, over 17,000 

water quality samples have been tested from more than 

3,000 locations around the world. With this data we are 

creating a global water map which will contribute to the 

monitoring and protection of water quality and help us 

to conserve our precious future fresh water resources. 

Measure nutrient levels 

in fresh water bodies 

Observe changes in 

water quality over time 

Identify environmental 

influences on water 

Educate students on why 

water is vital for life 

What is it? 



Key learning outcomes 

In the FreshWater Watch project, the students will participate in scientific research and also learn:  

 That there are nutrients present in fresh water bodies which can cause algal growth and 
negatively affect wildlife when their levels become too high 

 That water quality depends on environmental factors such as rainfall and high temperatures 

 That water is vital for all life on Earth and our fresh water resources are very precious 

 That science can be fun! 

How long does it take to 

complete the test? 

Teacher prep time: 20 minutes 

Class time to complete: 40 minutes 

Where do you test water? 

You can test water samples from any of the 

small water bodies that are near your school 

or home, for example a pond or a stream. 

Ideally you would carry out research at a per-

manent water body - one which contains wa-

ter all year round. You must also ensure that 

you have permission to access the water 

body, whether that is from the landowner, 

the manager of the site, or the government. 

You should also consider access to the site 

with respect to your own safety. 

https://
freshwater-

watch.thewaterhub.or
g/content/animation 

WATCH OUR 
VIDEO! 

 

In the classroom 

https://freshwaterwatch.thewaterhub.org/content/animation
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Science  

The principal focus of science teaching in lower key stage 2 is to enable pupils to broaden their scientific 

view of the world around them. They should do this through exploring, talking about, testing and 

developing ideas about everyday phenomena and the relationships between living things and familiar 

environments, and by beginning to develop their ideas about functions, relationships and interactions.  

 Gathering, recording, classifying and presenting data in a variety of ways to help in answering 

questions.  

 Recording findings using simple scientific language, drawings, labelled diagrams, keys, bar charts, 

and tables.  

 Reporting on findings from enquiries, including oral and written explanations, displays or 

presentations of results and conclusions.  

 Using results to draw simple conclusions, make predictions for new values, suggest improvements 

and raise further questions.  

 Identifying differences, similarities or changes related to simple scientific ideas and processes.  

 Using straightforward scientific evidence to answer questions or to support their findings.  

 

English  

In years 3 and 4, pupils should become more familiar with and confident in using language in a greater 

variety of situations, for a variety of audiences and purposes as well as gain experience in retrieving and 

recording information from non-fiction sources. Read aloud their own writing, to a group or the whole 

class, using appropriate intonation and controlling the tone and volume so that the meaning is clear. 

 

Maths  

At this stage, pupils should develop their ability to solve a range of problems, including the use of simple 

fractions and decimal place values. This aims to ensure that they can use measuring instruments with 

accuracy and make connections between measure and number. 

Lower KS2 Links 



Science  

The principal focus of science teaching in upper key stage 2 is to enable pupils to develop a deeper 

understanding of a wide range of scientific ideas. They should do this through exploring and talking about 

their ideas; asking their own questions about scientific phenomena; and analysing functions, relationships 

and interactions more systematically. During years 5 and 6, pupils should be taught to use the following 

practical scientific methods, processes and skills through the teaching of the programme of study content:  

 Planning different types of scientific enquiries to answer questions, including recognising and 

controlling variables where necessary.  

 Taking measurements, using a range of scientific equipment, with increasing accuracy and precision, 

taking repeat readings when appropriate.  

 Recording data and results of increasing complexity using scientific diagrams and labels, 

classification keys, tables, scatter graphs, bar and line graphs, and using test results to make 

predictions to set up further comparative and fair tests. 

 Reporting and presenting findings from enquiries, including conclusions, causal relationships and 

explanations of and degree of trust in results, in oral and written forms such as displays and other 

presentations.  

 Identifying scientific evidence that has been used to support or refute ideas or arguments.  

 

English  

In years 5 and 6, pupils’ confidence, enjoyment and mastery of language should be extended through 

public speaking, performance and debate. Retrieve, record and present information from non-fiction. 

Explain and discuss their understanding of what they have read, including through formal presentations 

and debates, maintaining a focus on the topic and using notes where necessary. 

 

Maths  

At this stage, pupils should develop their ability to solve a wider range of problems, including increasingly 

complex properties of numbers and arithmetic, and problems demanding efficient written and mental 

methods of calculation. By the end of year 6, pupils should be fluent in written methods for all four 

operations, including long multiplication/division, and working with fractions, decimals and percentages. 

Upper KS2 Links 



Geography 

 Improve geographical skills needed to collect, analyse and communicate with a range of data 

gathered through experiences of fieldwork that deepen their understanding of geographical 

processes.  

 Communicate geographical information in a variety of ways, including through maps, numerical 

and quantitative skills and writing at length.  

 Use fieldwork to observe, measure, record and present the human and physical features in the 

local area using a range of methods, including sketch maps, plans and graphs, and digital 

technologies.  

 Describe and understand key aspects of physical geography, including: climate zones, biomes and 

vegetation belts, rivers, mountains, volcanoes and earthquakes, and the water cycle. 

 

Art  

Produce creative work, exploring their ideas and recording their experiences. To create sketch books to 

record their observations and use them to review and revisit ideas. 

 

IT  

Can understand and apply the fundamental principles and concepts of computer science, including 

abstraction, logic, algorithms and data representation. Can evaluate and apply information technology, 

including new or unfamiliar technologies, analytically to solve problems. 

 

PE  

Lead healthy, active lives. Take part in outdoor and adventurous activity challenges both individually and 

within a team.  

Further KS2 Links 



The following activities can be completed as part of FreshWater Watch or can be used as 

linking exercises to connect to other areas within the national curriculum.  

 

 Plant life: Explore the requirements of plants for life and growth (air, light, water, nutrients from soil, and 

room to grow) and how they vary from plant to plant. (Science, Geography) 

 Changing world: Study changing environments and potential dangers posed to living things. (Science, 

Geography) 

 Human impacts: Pupils could explore examples of human impact (both positive and negative) on 

environments; for example, the positive effects of nature reserves, ecologically planned parks, or garden 

ponds, and the negative effects of population and development, litter or deforestation. (Science, Geography) 

 Mapping: Sketching the field site surroundings, sketching a map of the field site or using satellite imagery 

such as Google Earth to identify field site. (Art, Geography, IT)  

 Orienteering: Use mapping of field site, coordinates or grid referencing to introduce orienteering outdoor 

activity. (PE, Geography) 

 Data entry: Online data input of FreshWater Watch findings. (IT, Maths)  

 Mathematical accuracy: Measuring turbidity with a Secchi tube to an accurate value at resting water level 

(Maths, Science)  

 Presentation skills: Give the class a set of information relating to FreshWater Watch, eutrophication or water 

quality. In groups the students can then present their findings to the class. (English, Science) 

 Environmental seasonal changes: Study and raise questions about the local environment throughout the 

year. Observe life-cycle changes in a variety of living things, for example, plants in the vegetable garden or 

flower border, and animals in the local environment. (Geography, Science) 

 Famous naturalists: Find out about the work of naturalists and animal behaviourists, for example, David 

Attenborough and Jane Goodall. (Geography, Science) 

 Classification: Describe how living things are classified into broad groups according to common observable 

characteristics and based on similarities and differences, including microorganisms, plants and animals. 

(Science, Geography) 

 Adaptation: Identify how animals and plants are adapted to suit their environment in different ways and that 

adaptation may lead to evolution. (Science, Geography) 

Extra Activities 



What will I need for my class to take part in the experiment? 

Research kit:  

 A FWW testing kit, comprised of the following: 

 - Secchi tube 

 - pack of 5 x nitrate tubes 

 - pack of 5 x phosphate tubes 

 - colour charts 

 - sampling cup 

 Box of disposable rubber gloves 

 Water collector (e.g. empty plastic milk bottle attached to a stick) 

 Paper recording sheets (or App) 

 Stopwatch (or phone—to time part of the experiment) 

Research Kit 



Make a water 

collector (empty 

plastic milk bottle 

attached to a stick) 

Rinse the sample 

cup a couple of 

times and then fill 

up to the line 

Protect your hands 

with a pair of 

rubber gloves 

Remove the green 

pin from the top of 

the nitrate tube to 

open the hole 

Squeeze the sides 

of the tube to 

expel about half of 

the air volume 

Place the nitrate 

tube on the colour 

chart and compare 

Repeat the 

previous steps for 

the phosphate 

tube (5 minutes) 

Upload your data! 

Whilst squeezing, 

insert the tube 

fully into the 

sample cup 

Release and allow 

the tube to suck up 

all of the water 

Leave the nitrate 

tube in a shady 

spot for exactly       

3 minutes 

Shake the tube 

lightly a few times 

until the powder is 

fully dissolved 

Survey Method 



 

 Depending on class size you can split your students up into pairs or small groups, to provide 

individual hands-on experience. This will also give the students an opportunity to ‘contrast 

and compare’ their results with each other. 

 Frequency of sampling: the data collected will be more useful for scientific analysis if it is 

collected regularly (i.e., once a month) from the same water sample, to determine trends 

and seasonal effects on the water quality. The more often you upload data, the better! 

 Always protect hands with gloves when handling the water and wash your hands thoroughly 

before eating. 

 Make sure that you are standing in a safe position to access the water body, without 

needing to over-stretch or balancing on uneven ground to reach the water. 

 Take care when sampling the water with your water collector and try not to disturb the 

bottom of the water body, as this could throw up some sediment and affect the reading of 

the turbidity measurement. 

 Carefully time the nitrate and phosphate tests—the colour of the tubes will continue to 

develop over time, so they need to be accurately read at exactly 3 and 5 minutes. 

 

Tips and Tricks 



What happens to the data you upload? 

The data collected will be uploaded to: https://freshwaterwatch.thewaterhub.org/ 

It will be used to: inform scientists about the quality of our fresh water bodies around the world. 

It can be tracked by watching the interactive online map:  

https://freshwaterwatch.thewaterhub.org/content/data-map 

The interactive online map gives an overview of all contributions by citizen scientists around the world. 

When data is submitted by your students it will be added to the map so you can track your 

involvement and see where else the survey is being completed. You can view details of any of the 

results by zooming in on the map and clicking on the + or - buttons on the left of the screen. You can 

also start to analyse the data by using the Select tool and drawing a box around the data points you 

wish to examine. The screenshot example below shows how much data has already been collected in 

the southern region of the UK to date. 

Data Collection 

https://freshwaterwatch.thewaterhub.org/
https://freshwaterwatch.thewaterhub.org/content/data-map


What are the Sustainable Development Goals? 
 

On 25 September 2015, the 193 countries of the UN General Assembly adopted the 2030 Development 

Agenda titled Transforming our world: the 2030 Agenda for Sustainable Development. The Sustainable 

Development Goals is a set of seventeen aspirational "Global Goals" with 169 targets between them. 

The Goals and targets will stimulate action over the next fifteen years in areas of critical importance for 

humanity and the planet.  

FreshWater Watch and the SDGs 

SUSTAINABLE DEVELOPMENT GOAL 6 Ensure availability and sustainable management of 

water and sanitation for all.  

Water and sanitation are at the very core of sustainable development, critical to the survival 

of people and the planet. Goal 6 not only addresses the issues relating to drinking water, sani-

tation and hygiene, but also the quality and sustainability of water resources worldwide. 

 

SUSTAINABLE DEVELOPMENT GOAL 13 Take urgent action to combat climate change and its 

impacts. 

Climate change presents the single biggest threat to development, and its widespread, un-

precedented impacts disproportionately burden the poorest and most vulnerable. Urgent 

action to combat climate change and minimize its disruptions is integral to the successful im-

plementation of the Sustainable Development Goals. 

 

SUSTAINABLE DEVELOPMENT GOAL 14 Conserve and sustainably use the oceans, seas and 

marine resources for sustainable development. 

In many coastal communities, pollution and eutrophication, which is the presence of exces-

sive nutrients in water, frequently owing to runoff from the land, causing dense plant growth 

and the death of animal life, are driving detrimental changes.  

Sustainable                       
Development Goals 



What is eutrophication? 
 

Eutrophication is the depletion of oxygen in a water body, which kills aquatic animals. It is a 

response to the addition of excess nutrients, mainly phosphates, which induces explosive growth of 

plants and algae, the decaying of which consumes oxygen from the water. One example is the 

‘bloom’ or great increase of phytoplankton in a water body as a response to increased levels of 

nutrients. Eutrophication is almost always induced by the discharge of phosphate-containing 

detergents, fertilizers, or sewage, into an aquatic system. 
 

According to Ullmann's Encyclopedia, "the primary limiting factor for eutrophication is phosphate." 

The availability of phosphorus generally promotes excessive plant growth and decay, favouring 

simple algae and plankton over other more complicated plants, and causes a severe reduction in 

water quality. Phosphorus is a necessary nutrient for plants to live, and is the limiting factor for plant 

growth in many freshwater ecosystems. Phosphate adheres tightly to soil, so it is mainly transported 

by erosion. Once translocated to lakes, the extraction of phosphate into water is slow, hence the 

difficulty of reversing the effects of eutrophication. 

Why is FreshWater Watch important? 

 Very little data exists on the quality of our fresh water bodies (e.g., ponds and streams). 

 Use of nitrogen fertilisers has increased by 600% in the last 50 years. 

 Up to 30% of nitrogen used in agriculture ends up in our fresh water. 

 Phosphate concentrations have increased by 300% since 1960, which has led to a massive 

increase in harmful algal blooms, damaging fisheries, ecosystems and human health. 

 Population growth and economic development are putting pressure on available freshwater 

resources, so the more we know  about them the better able we will be to protect them.   

For lots more information and fun facts visit: https://freshwaterwatch.thewaterhub.org/ 

Background 

Information 

https://freshwaterwatch.thewaterhub.org/


 

Get in touch! 

Earthwatch Europe 

Mayfield House, 256 Banbury Road 

Oxford OX2 7DE, United Kingdom 

Email: education@earthwatch.org.uk  Phone: 01865 318825  

www.earthwatch.org/europe  

https://freshwaterwatch.thewaterhub.org/  @Earthwatch_Eur 

http://www.earthwatch.org/europe
https://freshwaterwatch.thewaterhub.org/
https://freshwaterwatch.thewaterhub.org/

