
Objectives Astronomical Distances Extra 
Information

Lesson 3 – Whole 
Class Version.

L.O: 

To Understand the 
Scale of Astronomical 
Distances

To Understand How 
Computers and 
Robots Interpret 
Instructions.

GUIDANCE – Keep in mind this lesson will result in pupils creating food so this should be considered 
when deciding when to schedule it in the school day.

MAIN TASK 1 – The Speed of Light and the Distance between Planets. (25 minutes)
Explain that planets are so far apart that we need to think of the distance between them differently 
than we do on Earth; rather than thinking about distance we think about how long it takes light to 
travel between them. On your whiteboard or IWB, display the terms the speed of light and light 
year, ask the class to define these terms. Lead them towards the idea that the speed of light is 
literally the speed that light travels at and a light year is the distance light travels in a year. Under the 
word ‘Year’ write ‘Minute’ and beneath that write ‘Second’. Ask the class to define a light minute 
(the distance light travels in a minutes) and a light second (the distance light travels in a second) 
by leveraging what you have told them about a light year. 

GROUP DISCUSSION – Ask the class if any of them know what the speed of light is? 

Give them some context such as: 
A cheetah can run at 58 miles per hour (or approximately 26 metres per second) the fastest car in 
the world can reach a top speed of around 304mph (or approximately 136m/s) or a plane normally 
travels at around 575mph (approximately 257m/s). Write on the board 299,792,458m/s and read 
out the number to the class explaining this is the speed of light; say we can think that light travels 
approximately three hundred million metres every second. Ask them how do they think this compares 
to the speeds of the other things we discussed earlier?

Ask the class, now they know the speed of light; how long would they guess it would take light to 
travel from Earth to Mars? Expect a range of answers but let the class know that they will be working 
together to find this out.

Write the question ‘How Long Does it Take Light to Travel from Earth to Mars?’ on the whiteboard or 
IWB. Then explain we will need to know a few facts in order to work this out (write or have the following 
facts pre-written on your whiteboard/IWB):

 When they are at their closest the distance from Earth to Mars is approximately fifty-six   
 billion metres (56,000,000,000m).

 The speed of light is approximately three hundred million metres per second    
 (300,000,000m/s).

Materials Required:
Sandwich ingredients 
GUIDANCE – Choose ingredients 
suitable for your class, taking into 
account: dietary, religious and 
ethical requirements for the 
inclusion of all pupils.

Key Words: 
The speed of light
Light year
Light minute
Light second
Miles per hour (mph)
Metres per second (m/s)
Equivalent fractions
Bus stop method
Time delay
Speed of radio waves
Mars Rover
Programming
Imperative
Atmosphere
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 We can work out the time it takes for light to travel from Earth to Mars at their closest points  
 by dividing the distance between the two planets by the speed light travels at. As our   
 distance is in metres and our speed in metres per second the resulting time measurement   
 from this calculation will also be in se

Reassure your pupils that the calculation you are about to carry out is actually much more simple than 
it first seems – what they essentially have is a division problem; if they first present it as a fraction they 
can remove many of those additional zeros to simplify the division they will have to do.

       = The time light takes to travel to Earth from Mars (in seconds)

As we can see now there are eight zeros on the bottom and nine on the top so we can simplify this 
significantly by removing eight zeros from the top and bottom (remind your pupils that as long as they 
do the same thing to the top of a fraction as the bottom this will result in an equivalent fraction – here 
we are dividing the top and bottom by one hundred million). Once we have done this we are left with:

 =The time light takes to travel to Earth from Mars (in seconds)

So now we can see that we can find the time light takes to travel to Earth from Mars approximately by 
using the bus stop method to complete the following simple division:

560÷3 = Our Answer (in seconds)

From here your pupils should be able to find the answer independently using the method described 
above.

The time light takes to travel to Earth from Mars = Approximately 186.6 recurring seconds ~187 seconds

Once your pupils have found the answer and you have asked them to round this to the nearest 
second you can explain; this means the Earth is approximately 187 light seconds from Mars. Tell your 
pupils this is important as it is used often by scientists as it is a lot more manageable to say the Earth 
is approximately one hundred and eighty-seven light seconds from Mars than it is to say it is 
approximately fifty-six billion metres
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Success Criteria:
 I can write simple instructions for 

a robot to make a sandwich.
 I can write simple instructions for  

a robot to make a sandwich and  
understand how that relates to  
communication with satellites and 
mars rovers.

  I understand how the distances 
between planets can result in a 
delay in communications and 
understand the importance of 
their clarity.

56,000,000,000m

300,000,000m per second

560

3
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Mini-Plenary:
GROUP DISCUSSION – Ask the class if they can think of any issues that a time delay such as this 
could cause for humans if they were to live on Mars and try to communicate with Earth?

 If they struggle, tell them the speed of light is also the speed of radio waves so this would be the 
fastest possible time it could take to send a message from Earth to Mars; or the delay between you 
speaking to someone on Mars and them actually hearing what you are saying. How does this compare 
to a phone call to another country? 

Explain this is why when we send instructions to our Mars Rovers we do so by giving them a list of 
instructions to carry out in one package rather than sending the instructions one by one. In the next 
task they will explore how a scientist goes about programming a robot on Mars to complete a task 
despite the time delay in communicating.

SECONDARY TASK  – Robots and Programmers. (25 minutes) 
GUIDANCE – Pupils will need to split into pairs for this activity one pupil will act as the ‘programmer’ 
and the other as the ‘robot’ before they switch roles and repeat the activity so they understand the 
process from both perspectives.

Below are the instructions for your pupils’ two roles in this activity, these should be displayed on an 
IWB or Whiteboard.

 Steps for Programmer:
 Without conferring with your robot write numbered instructions on how to make a sandwich.

 Once completed, hand your instructions to your ‘robot’ and wait for your robot to complete  
 the task, you’re not allowed to explain any confusing instructions.

 If successful, it’s your turn to become a robot, if not, try again learning from the mistakes  
 your robot made.

 Tips for Programmers:
 The robot thinks literally so bread and a slice of bread are different things.
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 Robots need precise instructions; when you write your commands don’t just use an 
 imperative (such as, ‘Put cheese in bread.’) to make a broad instruction - remember   
 to package it in detailed instructions that keep things specific. For example, ‘Take   
 cheese out of packet and put on cutting board. Pick up knife, with the sharp side facing   
 down, cut a slice of cheese approximately 0.5cm thick. Put knife down, pick up cheese 
 and place on the slice of buttered bread.’

 Tips for Robot:
 When reading instructions, read them literally and perform them. (e.g. if it says, ‘Put butter  
 on bread, pick up the butter and place it on the bread.’ Notice you were never asked to use  
 a knife or asked to spread the butter – so you would stop and explain the problem to your   
 partner so they can correct their instructions).

 Be literal but be fair, you control the difficulty by how specific you read the instructions 
 (remember your partner will be doing the same to you next so treat them and their 
 instructions how you would want to be treated).

 Once you have successfully made a sandwich, it’s time to trade places with your program  
 mer, learn from the mistakes they made and hopefully you can be successful quicker   
 in carrying out the task.

 Robot noises are optional, cleaning your hands before hand isn’t.

Mini-Plenary:
With everyone successfully having made a sandwich, tell them to put them to one side and enjoy 
them and that they can have them after the class (being mindful of allergens). 
GROUP DISCUSSION – Discuss with the class any difficulties they found and whether they found it 
much easier once they had swapped roles. 
Explain that computers and programs can only take information literally and so instructions have to 
make exact sense or they won’t work, or even worse can work in the wrong way.

Tell the class about the 1998 Mars Climate Orbiter failure (which resulted in the destruction of a 
probe worth £115m (one hundred and fifteen million pound)). This satellite circled Mars like the Moon 
circles Earth but it watched weather on the planet. To keep it circling at the same distance it had to 
use thrusters (jets that allow it move) and how much these are used is worked out using complicated 
Mathematic.
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Unfortunately for the Scientists one of the pieces of technology they used to work out this 
Mathematics made measurements in imperial units (explain this further to your pupils if necessary, 
e.g. cm vs inches etc.) unlike all the others which used metric units like us. As robots cannot think 
about the instructions given to them the Orbiter flew too low and fell into Mars’ atmosphere. 
Explain these mistakes can be bad when they happen on Earth, but any problem that occurs in 
Space can often be very costly or on missions with astronauts involved, very dangerous.

PLENARY  – (10 minutes) 
Ask the class to consider the implications of Humans being on Mars or even further out into Space. 
Ask what extra dangers would they face given the delay in communication and what this would 
mean in an emergency? After the discussion, play a game allowing students to guess how long 
they think it takes light to reach each of the planets in order from the Sun; start with Mercury before 
moving outward, finishing at the further planet from the Sun, Neptune. Then, just to push their 
sense of scale beyond our solar system add in the star that is closest to ours; Proxima Centauri. 
Find the answers below:

 Mercury: 3.2 minutes
 Venus: 6 minutes
 Earth: 8.3 Minutes
 Mars: 12.6 minutes
 Jupiter: 43.2 minutes
 Saturn: 79.3 minutes
 Uranus: 159.6 minutes
 Neptune: 250 minutes
 Pluto: 328 minutes
 Proxima Centauri (closest star to the sun): 4.24 years
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Reflection Child’s Progress
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