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Lesson 5
Why the Earth’s
formation gives

us seasons
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You will need:
• Clips: 5.1, 5.2 and 5.3
• Worksheets: 5A, 5B and 5C 
Class practical: 
• Torches
• Large balls
• Darkened room
Demonstration: 
• Torch (or laser pen) 
• Card with small square cut from it
• Globe

Class practical 
(Want to explore further? section):
• Water
• Sand
• Dilute ammonia solution (1 mol dm-3)
• Fizzy cola
• Plastic freezer bag / freezer (or dry ice)

Suitable for: 11–14 years
Curriculum and learning links: Space, seasons
Learning objectives:
• Describe how the Earth was formed.
• Explain why the Earth has a tilted axis and what effects this has.

Opening activity
• Ask students why summer and winter are different. 

Highlight and address any misconceptions.

Development activities

Formation of the Earth
• Watch Clip 5.1 in which Dallas explains how the Earth 

was formed and why this formation is responsible for our        
seasons. Whilst watching the clip, ask students to make 
notes or answer questions on Worksheet 5A. Review 
these together.

Modelling the seasons
• Provide students with torches and large balls. In a 

darkened room, ask them to repeat Dallas’ 
demonstration which models the tilt of the Earth as it        
passes in orbit around the Sun. If they find this difficult, a 
demonstration may be required as an alternative. Shine 
a torch through a piece of card with a small square cut 
into it onto the top half and bottom half of the ball. The 
light should be spread out when a hemisphere is in a 
‘winter’ position and be less spread out in the ‘summer’ 
position. Alternatively use a laser pen to illustrate this.

• Ask students to complete Worksheet 5B.

Why the Earth’s formation gives us seasons
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Reflect and review
• Students could summarise in their own words how the Earth was formed 

and why we have seasons. 

Health and safety
• It is the responsibility of the teacher conducting this lesson to carry out a 

full risk assessment.
• Dilute ammonia solution is an irritant. Eye protection must be used.
• Care and appropriate safety precautions must be taken if using dry ice.

Want to explore further?
Watch Clip 5.2 in which Dallas explains how the leftover debris
from the protoplanetary disk exists as comets in the Oort cloud.
Ask students to summarise what they have seen in their own words.
Provide students with water, sand, dilute ammonia solution and
cola. Ask them to estimate the amounts used by Dallas in the clip
and make their own comet. These will need to be frozen overnight
and viewed the next day if you do not have access to dry ice.
Watch Clip 5.3 (this clip is also used in lesson 4) in which
astronomer Dr Marek Kukula answers a number of common
questions on the Solar System.

Development activities continued...

Seasons on other planets
• Students could then use bbc.co.uk/science/space/solarsystem to research other planets 

in the Solar System to see if they have seasons. 
• Students could easily extend their research to other aspects of our Solar System using 

Worksheet 5C.

•

•

•

Why the Earth’s formation gives us seasons
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Worksheet 5A: 
How the Earth was formed

1. How long ago was the ‘dawn’ of the Solar System?

2. How were the planets formed?

3. What was early Earth like?

4. How was the Earth formed?

5. What knocked the Earth off a vertical axis?

6. How much does the Earth’s elliptical orbit affect the amount of solar energy we receive?

7. What would be the effect on our seasons if the Earth had no tilt?

8. What effect does the Moon have upon the Earth?

We will now watch a clip from Bang Goes the Theory in
which Dallas explains how the Earth was formed. Answer the

questions below whilst you are watching the clip.
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1. Explain what this picture shows.

2. Is the Northern Hemisphere (the top half of the diagram) in summer or winter? Explain why.

3. Use this diagram to explain why the poles of the Earth have much longer days in their 
summers and longer nights in their winters than at the equator.

Worksheet 5B:
Why we have seasons

Equator
Sunlight

Use this diagram of the Earth tilted at 23.4o to 
answer the questions below.

North

South
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Click on ‘The Sun and the planets’ and select ‘Sun’.

1. What does the Sun consist of? 

2. The Sun accounts for what percentage of the total mass of the Solar System?

3. Write down the six main elements that make up the Sun. 
Underline the one that makes up about three-quarters of the Sun’s mass.

Click the back button and select ‘Mercury’.

1. How long does it take for Mercury to orbit the Sun?

2. What is special about Mercury’s tilt? 

3. What is the core of Mercury made from and what effect does this have?

Click the back button and select ‘Venus’.

1. Venus is named after the Roman goddess of… 

2. What are the clouds of Venus made from? 

3. How many times greater is the atmospheric pressure on Venus than 
on Earth?

Go to bbc.co.uk/science/space/solarsystem and answer the questions below. 
Don’t forget to watch any of the relevant clips you see.

Worksheet 5C: 
Studying the Solar System
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Worksheet 5C: Studying the Solar System

Click the back button and select ‘Earth’.

1. When was the Earth formed?

2. After how long did life appear on Earth?

3. What is the tilt of the Earth’s axis?

Click the back button and select ‘Mars’.

1. What gives Mars its red appearance? 

2. What gives Mars its seasons? 

3. What is special about Olympus Mons?

Click the back button and select ‘Jupiter’.

1. Jupiter is the ….................................... planet in the Solar System. (Fill in the gap)

2. Jupiter is mainly made up of which two gases? 

3. Why does Jupiter have a bulge around its equator? 
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Click the back button and select ‘Saturn’. 

1. If Saturn has an average density of one eighth of the Earth, why is its mass over 
95 times greater? 

2. What speeds can winds reach on Saturn?

3. How many rings does Saturn have and what are they made from?

Click the back button and select ‘Uranus’. 

1. What is special about the temperature of the atmosphere on Uranus? 

2. What are the two cloud layers made from? 

3. What is unusual about Uranus’ tilt? 

Click the back button and select ‘Neptune’. 

1. What was special about Neptune’s discovery?

2. What gives Neptune its blue colour?

3. What are the temperatures at Neptune’s centre?

Worksheet 5C: Studying the Solar System




