
Objectives Orbits Extra 
Information

Lesson 2 – Whole 
Class Version.

L.O: 

To Understand How 
Objects in Space 
Orbit One Another.

MAIN TEACHING – Orbs Orbiting Orbs . (10 minutes)
Start the lesson by asking the class to define a ‘year.’ Any response of 365 days should be met with 
the question of why it is that many days. Explain that a year is defined as the amount of time it takes 
the Earth to orbit the Sun. Ask for a volunteer to define ‘orbit,’ leading them towards the idea of an 
object moving around another object.

Draw on the board a large circle and write ‘Sun’ in the centre, draw a smaller circle above this one 
and in the middle write ‘Earth’, and finally draw an arrow starting and ending at the ‘Earth’ 
travelling around the ‘Sun’. Remind them that in a full diagram of the solar system they would need 
to include the other planets. Use this opportunity to check pupils know the name of the planets. 
Remember Pluto is no longer a planet but a dwarf planet.

Tell them that the Sun is a star just like many of the other stars they can see at night, just much, 
much closer, and that all of the planets in our solar system orbit the Sun. Ask the class if they know 
why the Earth orbits the Sun and not the other way around.

Acknowledge any mention of gravity or difference in mass. Explain that it was in fact a trick 
question. Tell the class that the two objects actually orbit a common point, with that common point 
being closer to the heavier object - this is called the barycentre. Assure any pupils that are confused 
that we will now be performing an experiment to demonstrate this principle.

MAIN TASK – (20 minutes)
Activity Breakdown:

 Take your bowl and using the marker pen, make a large mark on the inside of the bowl 2cm  
 below the rim to make a target orbit.

 Make small circle mark in the centre of the bowl, this will be our star.

 Tape a sheet of paper to the table, to make sure it doesn’t move.

 Place the bowl on the piece of paper.

 Tape a marker pen to the bowl with the tip only just marking the paper.

Materials Required:
Large bowl
3 Balls of different weights 
(e.g. marble, golf ball, pea)
Marker Pens
Tape
Paper
Bed sheet
1Kg weight
Several light balls of the same size 
(e.g. marbles)
Whiteboard/IWB

Key Words: 
Gravity
Orbit
Solar System
Perpendicular
Vacuum
Satellite

Success Criteria:
 I can understand how an object 

orbits another object.
 I can understand and explain how 

two objects orbit each other.
 I can understand and explain 

stable orbits in orbital systems.
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 Place one of the balls (representing a planet) in the bowl and rotate the bowl until the ball is  
 consistently hitting the target that you made earlier.

 Still rotating the bowl, maintaining the orbit, slowly lower the bowl to the sheet of paper,   
 tracing the movement of the bowl.

 Repeat steps 3-6, changing the colour of the marker pen and using a different weighted ball.

Mini-Plenary:
Discuss the experiment with the class, explaining that the traced circle represents the movement of 
the bowl and would be the same size wherever the pen had been taped.

Ask the class to compare the different sizes of their traced circles, the class should notice that with 
the heavier balls the circles were bigger, explain that this is because with the heavier objects more 
force is required to keep them in orbit and that this is true for planets and stars as well.

Explain that because both the planet and the star are moving, they actually orbit a common point, in 
Astronomy this is called the Barycentre (from the Ancient Greek for heavy and centre). Explain that 
because the Sun is so massive (heavy) and the Earth so much smaller, the amount the sun moves is 
relatively little.

Ask the class why they think the Earth doesn’t simply fall into the Sun or fly off into space. This 
question may inspire spirited discussion and if there is time, let the discussion carry on, acknowledge 
any mention of gravity, but end the discussion by telling the class that they will be performing a 
demonstration to find out.

SECONDARY TASK – (25 minutes)  
Activity Breakdown:

 Suspend the bed sheet by all four its corners, ensuring it’s taut when tying it off.

 Place the 1kg weight in the centre of the sheet, causing the sheet to bend
 in the middle.

 Take a marble and roll it across the sheet.
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 Repeat step 3 several times, rolling the marble towards the weight, perpendicular to the   
 bend in the sheet, faster, slower, varying your roll in as many ways as you can think   
 and observe the differences.

Mini-Plenary:
Explain that the weight represents the sun, the marbles represent the earth, and the sheet represents 
the effect of the sun’s gravity on the earth. Have the class discuss their observations. Lead them 
towards these findings: When rolled perpendicularly to the bend in the sheet the marble begins to 
orbit the weight but spirals towards it; When rolled faster (with more energy) the ball either orbits for 
longer or leaves the sheet; When rolled with slower -with less energy- the ball either orbits for less 
time or falls straight towards the weight.

Ask the class if they can think of any differences between our demonstration and the earth actually 
orbiting the sun. Acknowledge any mention of the sheet, especially any mention of friction or vacuums. 
Ask the class if they know what a vacuum is, explain that a vacuum isn’t a vacuum cleaner, though 
they do create vacuums. Explain a vacuum is nothing, that it is literally an area with nothing in it, 
not even air.

Tell the class that when a vacuum is created on earth it creates a suction effect as the air rushes in 
to fill the gap, however in space there is nothing to fill the gap. However as space is mostly made up 
of nothing, it is a giant vacuum. Explain that the key difference between our demonstration and the 
real thing is that our demonstration took place on a sheet, there was friction between the marble 
and the sheet that caused the marble to slow down and fall towards the weight.

Tell them that in space there is no friction because it’s a vacuum, and once the object is moving 
there is nothing that will slow it down except hitting another object. Take time to discuss how this 
could be translated to our demonstration, ask them to imagine a marble that never slowed down, 
explain that if the weight was removed (the gravity of the sun taken away) the marble (Earth) would 
continue rolling across the sheet and, if the sheet was infinitely big, it would roll forever.

But the sheet is curved by the weight (gravity) and so the direction the marble moves is also curved. 
If weight was heavier, the marble would fall. If the marble was faster it would escape the bend in the 
sheet. But if the weight bends the sheet just enough the marble instead circles the weight forever. 
Tell them that is called a stable orbit.
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PLENARY  – (5 minutes) 
Tell the class that in space almost everything orbits something else. Explain that a galaxy is billions 
of stars orbiting a black hole, each of those stars probably has planets orbiting them, and each of 
those planets probably has moons orbiting them.

If there is time, allow a discussion about the size of the universe and describe a black hole - an 
object that has a gravity so powerful that even light -the fastest thing in the universe- can’t travel 
fast enough to escape it. Ask the class for other examples of orbits, if they are struggling, lead them 
towards the idea of satellites, the ISS (International Space Station), the asteroid belt or the rings of 
Saturn.
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Reflection Child’s Progress

Halli’s Lesson - Science

Halli’s Lesson 2 - Science 


