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Activity 1:

Build a scale model of the Earth, its 
moon and Mars
Duration: 1 hour 

Objectives: 
•    To use models, simulation and prediction. 
•    To understand  the relative sizes of the
      Earth, the Moon and Mars and the
      relative distances between them. 
•    To create a simple model of them.
•    To take accurate measurements and solve
      problems of scale and ratio. 

Child-friendly outcome:
•    To understand how models and
      simulations can be used to help us 
      describe the shape and the size of the
      Earth, Moon and Mars and how far apart
      they are in space. 

Video clips:
•    Lockheed Martin virtual fieldtrip, Chapter 1.

Resources:
•    Balloons: 1 x red, white and blue balloon
      for each group of pupils. 
•    Cloth measuring tapes or string and metre
      rulers. 
•    Printed handout (A). 

Introduction

Show the Lockheed Martin virtual 
fieldtrip, Chapter 1.

1.   Discuss why and how scientists and
      engineers use models, simulations and
      prototypes. Why might this be even more
      important when scientists are designing or
      building items for use in space? (If you get
      something wrong in space you can’t go back
      and do it again.)

2.   Ask the children what they already
       know about the Earth, the Moon
       and Mars. For example, the Moon orbits
       Earth. The Moon is the only place in
       space we have actually been to. Mars is
       further away from the Sun. 

3.   Explain that NASA and companies like
       Lockheed Martin are building spacecraft 
       to take astronauts to Mars in
       2030. It will be the longest duration and
       the furthest distance people have ever
       travelled in space and will present many
       new challenges for science to solve.

4.   Just like the scientists and engineers
       in the video, we are going to create a
       model to simulate a situation. Our 
       model will explore the relationship
       between the Earth, the Moon and
       Mars to help us understand the distances
       and some of the challenges the Orion
       programme will face.  

Build a scale model of the Earth, its 
moon and Mars

1.   Work in groups
      Children should work in groups of three
       if possible. Give each group a red, blue
       and a white balloon.

       The blue balloon is the Earth. Ask each
       group to blow up their blue balloon until 
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       its circumference is 40cm (it will look quite
       small). Get the group to help each other 
       measure the balloon with the tape
       measure and tie it off.  

2.   Predict
       Show the children this image of the Earth
       and the Moon taken from the
       surface of Mars. Discuss the picture. How
       big does the Moon look compared to the
       Earth? How close to or far away from Earth
       does it seem? How big do they think
       (predict) that the balloons for the Moon
       and Mars should be?  

 

       Ask the children to blow up the red and 
       blue balloons (but don’t tie them off) to
       demonstrate how big they think the 
       Moon and Mars will be in relation to the
       Earth balloon.

 

3.   Calculate
       Children should measure their balloons and
       record their circumferences.

Then explain that Earth’s circumference 
in our model is on a scale of 1cm : 
1000km. Ask the children to use the 
information on the Relative Size and 
Distance worksheet to work out the scale 
circumferences of the Moon and Mars 
balloons in our model and inflate them to 
these sizes (red for Mars and white for 
the Moon.) How did they compare to 
their predictions?

 

Using the ‘Relative Size and Distance’ 
table, ask the children to use the same 
method to work out  the distances 
between the Earth, the Moon and Mars.  
They should use the same scale (1cm = 
1000km) and model these distances with 
the balloons.  

What do they notice?

If you are in a classroom, the children 
should soon need to ask to leave the 
class to model these distances.

If you have an outside space or sports 
field you might be able to model the full 
distance to Mars (750 metres at this 
scale). If not, get the children to discuss 
their findings. How do they compare to 
their predictions? Have children calculate 
the actual distances. What challenges 
could these present to the scientists and
engineers working to put astronauts on 
Mars? 

Look at pictures of the Moon landing.

4.   Model the results

Discuss scale, e.g. the Earth, the Moon and 
Mars are obviously much bigger than these 
balloons but the scale is the same: Earth is 
approximately four times bigger than the 
Moon and twice as big as Mars.
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It takes two-three days to reach the Moon 
using a rocket-powered vessel. 

Discuss how long it would take to get to 
Mars (it is estimated to take six to nine 
months with current technology.) 

Using their comparison charts and what 
they have learnt, ask the children to draw or 
make a graph to demonstrate the relative 
sizes and distances of the Earth, the Moon 
and Mars.

5.   Consolidation
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Relative Size and Distance Worksheet

Name:

Relative circumferences:

Relative circumferences:

Earth Moon

Earth to Moon Earth to Mars

Mars

Actual circumference
(rounded down for scale)

Average distance (cm)

Balloon model
prediction (cm)

Balloon model
actual (cm)

Balloon circumference
prediction (cm)

Scale balloon
circumference (cm)

1,000,000,000 (cm)

38,400,000,000 7,800,000,000,000

2,000,000,000 (cm)

40cm

40cm


