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Uncover nature’s hidden secrets through mathematical exploration and 
investigation. Use the power of maths to reveal nature’s incredible patterns 
and designs and discover more about the lives of trees and animals that inhabit 
Talkin Tarn Country Park.

Nature Detectives Curriculum Links
Maths (KS2): Identify, represent and estimate numbers using different 
representations. 

Maths (KS2): Record and compare time in terms of seconds, minutes and hours. 

Maths (KS2): Make 3D shapes using modelling materials.

Maths (KS2): Identify right angles; identify whether angles are greater or less 
than a right angle.

Maths (KS2): Convert between different units of measurement.

Maths (KS2): Identify acute and obtuse angles.

Maths (KS2): Use all four operations to solve problems involving measure. 

Maths (KS2): Estimate and compare acute, obtuse and reflex angles.

Maths (KS2): Solve number and practical problems.

Maths (KS2): Solve problems involving addition, subtraction, multiplication and 
division.

Maths (KS2): Recognise, describe and build simple 3D shapes, including making 
nets.

Maths (KS2): Illustrate and name parts of the circles, including radius, diameter 
and circumference. 

Design and Technology (KS2): Use research and develop design criteria to inform 
the design of innovative, functional, appealing products that are fit for purpose, 
aimed at particular individuals or groups.

John Muir Award
The activities in this resource can be 
used as part of the John Muir Award.

To find out more visit 
www.johnmuirtrust.org/john-muir-award



Nature Detectives

There are a wide range of activities listed in this resource for you to choose from 
or draw inspiration from for your visit. Any suggested resources or appendices 
required are listed underneath the activity. The activities are split into three 
sections. Click on the links below to take you to that part of this document:

• Pre-Visit Activities
• Talkin Tarn Country Park Activities
• Post-Visit Activities

Choose to follow some of the activities listed below on your visit or be inspired to create 
your own.

 
Meet a Tree
Split the children into pairs. One of the children 
closes their eyes/wears a blindfold and their 
partner spins them round a couple of times, 
choosing a tree to lead them to. The child who 
can’t see touches the tree, feeling its pattern and 
size. Their partner then leads them back to the 
starting point where they then open their eyes/
take off the blindfold. Can they guess which tree 
their partner chose?

Suggested resources: blindfolds
 

Pre-Visit Activities

Image: OASES



Tree Circumference
Explain that the circumference of a tree is the distance around the tree trunk. A 
ruler is straight and made of non-bendable material so it is not the best tool to 
measure the circumference of a tree. How could you measure the circumference of 
a tree using leaves? 

Hand out rulers and ask each pupil to find a leaf measuring 10cm. Take away 
the rulers. If they know each of their leaves is 10cm, can the children pair/group 
together and use their leaves to measure the circumference of a tree? 

Suggested resources: rulers

Tree Age
The circumference of a tree can be used to estimate its age. In pairs, can the 
children use the technique in the estimate tree age information sheet to estimate 
and record the age of different trees?

Each pair chooses one of their trees. Knowing the approximate age of the tree, and 
supported by the historical timeline, can the children work out what year the tree 
started growing and what historical events it might have seen over its life? What 
might it see in the future?

Appendix 1: Estimate tree age information sheet

Appendix 2: Tree age worksheet and historical timeline

Suggested resources: clipboards, calculators, measuring tape

Image: © Nat Wilkins



Learning from Leaves
In pairs/groups gather a selection of leaves. Look at their similarities and 
differences. Can the children sort them into categories (e.g. leaves with three or 
more points and leaves with less than three points) based on these similarities 
and differences and then share with another pair/group what categories they have 
sorted them into?

Using a leaf ID sheet, can the children identify any of the leaves they have 
collected?

The points on a leaf are called leaflets. Some leaves only have one leaflet where 
as others have more. Can the children use the leaves and sticks to create simple 
equations? 

Appendix 3: Leaf ID sheet

Image: Unsplash 
https://unsplash.com/

https://unsplash.com/
https://unsplash.com/photos/J8SIeEKo5rA 


Shape Hunt
Nature is made up of lots of different shapes. Establish clear safety boundaries 
then set pairs/groups off on a shape hunt recording what shapes they find and 
where they find them e.g. circle, tree stump. How many different shapes can the 
children spot in that area? Which shape is the most common?

Appendix 4: Shape hunt

Suggested resources: clipboards, pencils

Image: Unsplash 
https://unsplash.com/

3D Shapes
Split the children into pairs/groups and assign each one a 3D shape to build (e.g. 
cuboid, pyramid, cube). Give each pair/group some pieces of string or twine and 
challenge them to build their 3D shape using only these and natural materials, 
such as sticks.

Suggested resources: string / twine or masking tape, scissors

https://unsplash.com/
https://unsplash.com/photos/w54MZIcFb5o 


Angles Challenge
Ask each child to collect three sticks. As you introduce or go over the different 
types of angles, can the children make them, using two of their sticks as the frame 
and one stick to draw the angle in the ground?

Appendix 5: Types of angle

Angles Game
Split the children into pairs and then ask each pair to partner up with another pair. 
Each pair takes it in turn to challenge the other pair to find one of the types of 
angle (obtuse, right angle, acute, reflex - use appropriate ones for that year group); 
can they find it? Add in a time limit for each one for an additional challenge.

Image: Unsplash 
https://unsplash.com/

https://unsplash.com/
https://unsplash.com/photos/2v9E1b_h_5w 


Birdwatch
Visit the bird observatory and look at the mural and identification chart, created 
by artist Lydia Leith. What similarities can the children see between the different 
species of birds? What differences can the children see between the different 
species of birds?

Split the children into pairs/groups. Give each pair/group an ID sheet then carry 
out a birdwatch for 10 or 15 minutes with each pair/group recording what birds 
they see and how many of each species. This birdwatch could be carried out either 
statically (i.e. standing in one spot for the full time) or dynamically (i.e. travelling 
through different areas by walking for the full time). At the end of the birdwatch, 
ask the pairs/groups to compare their results with other pairs/groups. Did they 
spot the same birds? What bird did they most commonly see? These results can be 
used back in the classroom for data handling.

Appendix 6: Bird ID sheet

Suggested resources: paper, pencils, clipboards

Image: Unsplash 
https://unsplash.com/

Hidden Patterns
Nature is full of patterns such as spirals (snail shells, ferns), tessellations 
(honeycomb, dragonfly wings) and symmetry (sunflower, pinecones). Give the 
children magnifying glasses; what natural patterns can they find? Perhaps they 
could record their findings by taking photographs or drawing pictures.

Suggested resources: magnifying glasses, tablets e.g. iPads, paper, pencils, 
clipboards

https://unsplash.com/
https://unsplash.com/photos/5kvEm5VKj8A 


Animal Tracks Comparison
Can the children recreate animal tracks to scale using natural materials and rulers? 
Once they have created some tracks, remind the children that as humans we are 
also animals. Ask the children to create their own track using natural materials or 
drawing round their foot in the ground. How do their feet compare in size to the 
other animals?

Appendix 7: Animal tracks and measurements

Suggested resources: rulers

Image: Unsplash 
https://unsplash.com/

Animal Race
Measure out 100m, marking the start and finish. Split the children into pairs/
groups and ask them to time each other running the 100m course. Compare 
their time to other animals using the speed chart; what animals are faster and/or 
slower than them? Why?

Appendix 8: Animal speed chart

Suggested resources: measuring tape / trundle wheel, stopwatch, clipboards, 
pencils

https://unsplash.com/
https://unsplash.com/photos/adsQ9d_Cx0c 


Post-Visit Activities

You may wish to do these activities after your visit to Talkin Tarn Country Park.

Biomimicry
Biomimicry is looking at how nature has come up with solutions to problems 
posed by the environment then looking at these designs and processes to solve 
human problems. Examples of biomimicry include:

• Plants need sunlight in order to grow so they grow leaves which take energy 
from the sun. Humans can use sunlight to produce electricity using solar cells 
and panels. Humans studied leaves to produce better and more efficient solar 
cells and panels.

• Hundreds of thousands of ants live together in a colony. Most of these ants 
are worker ants, who spend their day travelling out and back to the colony to 
find food. This means at any one time there could be hundreds or thousands 
of ants travelling alongside each other. This could be chaotic but ants are 
very disciplined and organised, maintaining clear and steady directional lines. 
Humans are studying how ants move to improve the flow of traffic on roads.

• The Burdock plant produces burrs to spread its seeds further afield. Burrs 
have little hooks on them which allows them to easily attach to animal’s fur 
and other materials, travelling until they fall off. This hook design inspired 
humans to make Velcro, a material now used on items such as trainers and 
jackets. 

In pairs/groups can the children come up with a design idea inspired by the 
patterns and shapes in nature?



Appendices

Appendix 1: Estimate Tree Age

Tree Circumference
The circumference of a tree is the distance all the way round its trunk. 

1) Find a partner and choose your first tree. 

2) One person from the pair stands against the tree trunk. 

3) The other person should measure the circumference of the tree just above 
their partner’s head height. This is approximately 1m from the ground, which 
gives the most accurate circumference of the tree.

4) Note down the circumference of the tree (in cm).

5) Use the calculation below to work out the approximate age of the tree:

Circumference ÷ 2.5 = Approximate age of a tree

The circumference of a tree grows by approximately 2.5cm per year which is 
why you divide the circumference by 2.5. But if you can identify the type of a 
tree, replace 2.5 with the following numbers to get a more accurate estimation 
of the trees age:

Tree Type Number To Divide the Circumference By
Oak 1.88

Hazel 2.50
Ash 2.50

Beech 2.50
Sycamore 2.75

Pine 3.13
Spruce 3.13



Appendix 2: Tree Age Worksheet 

Tree Age
Circumference of the tree (cm) ÷ 2.5 = Approximate age of a tree

Type of Tree  
Leave blank if unknown

Circumference 
of the Tree

Approximate Age 
of the Tree

Historical Timeline

What might your tree have seen in the past?  
What might it see in the future?

START

1790: Large scale coal mining began in 
Britain.

1817: The first bicycle was made.

1825: People could travel on trains as 
passengers for the first time.

1837: Queen Victoria starts her 63-year 
reign.

1896: The first car was made in Britain.

1908: The first British airplane flight.

1914-18: The first world war.

1939-1945: The second world war.

1953: Queen Elizabeth’s coronation. 

2000: Britain celebrates the new 
millennium.

2012: The Olympics were held in London.

END

 

Image 1 (tree): Good Free Photos 
https://www.goodfreephotos.com/vector-images/colorful-natural-tree-vector-clipart.png.php

Image 2 (plane): Pixabay 
https://pixabay.com/vectors/aeroplane-airliner-airbus-airplane-147495/?download

https://www.goodfreephotos.com/vector-images/colorful-natural-tree-vector-clipart.png.php 
https://pixabay.com/vectors/aeroplane-airliner-airbus-airplane-147495/?download 


Appendix 3: Leaf ID Sheet

Image: Woodland Trust - permissions can be seen on the bottom of the picture 
https://www.woodlandtrust.org.uk/media/48345/leaf-id-sheet.pdf

6+

Be a super spotter!
How many trees can you identify?

Leaf ID

Feel free to copy and share this for personal and educational use –  
and don’t forget there are loads more brilliant activities to download on our website! 

woodlandtrust.org.uk/naturedetectives   |    0330 333 5301    |    naturedetectives@woodlandtrust.org.uk

       Search for ‘nature detectives’     |              #NatureDetectives

© Made in 2015 by the Woodland Trust (registered charity nos 294344 and SC038885)

Found any other leaves? Do you know which trees they’re from? 

Alder   

Ash   

Horse Chestnut   

Oak   

Rowan   

Sycamore   

Beech   

Birch   

Holly   

Hazel   
Hawthorn   Field Maple   

Elder   

https://www.woodlandtrust.org.uk/media/48345/leaf-id-sheet.pdf 


Appendix 4: Shape Hunt

Circle Rectangle

Square Oval

Triangle
Diamond

Trapezoid Pentagon



Appendix 5: Types of Angle

Right Angle (90°) Acute Angle (Less than 90°)

Obtuse Angle (More than 90°)

Reflex Angle (More than 180°)



Appendix 6: Bird ID Sheet

Image 1: Tufted Duck - Unsplash 
https://unsplash.com/

Image 2: Brambling - © North Pennines AONB Partnership

Image 3: Mute Swan - Unsplash 
https://unsplash.com/

Image 4: Goldfinch - Unsplash 
https://unsplash.com/

Image 5: Moorhen - Unsplash 
https://unsplash.com/

Image 6: Grey Wagtail - Unsplash 
https://unsplash.com/

Image 7: Curlew - Unsplash 
https://unsplash.com/

Image 8: Blue Tit - Unsplash 
https://unsplash.com/

Tufted Duck Brambling

Mute Swan Goldfinch

Moorhen Grey Wagtail

Curlew Blue Tit

https://unsplash.com/
https://unsplash.com/photos/VQ7OT2J97G4 
https://unsplash.com/
https://unsplash.com/photos/5kvEm5VKj8A 
https://unsplash.com/
https://unsplash.com/photos/Mem5Y_y_c10 
https://unsplash.com/
https://unsplash.com/photos/m_8y28koOj8 
https://unsplash.com/
https://unsplash.com/photos/-qTuhIzamVU 
https://unsplash.com/
https://unsplash.com/photos/i3UQSxJQyiI 
https://unsplash.com/
https://unsplash.com/photos/TBf7nD07dfc 


Appendix 7: Animal Tracks

Fox Badger

Deer Otter

Rabbit

4cm

5cm 5cm

6.5cm

5.5cm 6cm

2.5cm

7cm 9cm

3.5cm



Appendix 8: Animal Speed Chart

Animal 100m Time
Rabbit 7.8 seconds

Fox 7.2 seconds
Badger 11.7 seconds
Otter 10.2 seconds

Red Squirrel 18.6 seconds
Deer 6.7 seconds

Hedgehog 44.7 seconds


