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Destinations, distance and direction 

SESSION FOR STUDENTS AT KEY STAGE 3 

In this activity, students will investigate the time, distance, speed and direction of 

various destinations from Stansted Airport.  

The activities cover the mathematics curriculum areas of: 

 Convert between different units of metric measure 

 Use all four operations to solve problems involving measure using decimal 

notation, including scaling 

 Identify, draw and measure angles at a point 

 Use simple formulae. 

In addition, the science activity looks at the curriculum topics of: 

 Working scientifically - make observations, consider accuracy, reliability and 

repeatability, apply mathematical concepts and calculate results. 

 Forces, motion, speed, distance and time. 

The activity on destinations could give an opportunity for an air traffic control officer to 

talk to the students about their work and how they make sure the aircraft flying in and 

out of Stansted Airport do so safely. 

Map of Europe 

The activity requires a map of Europe. This could be laminated or covered with a clear 

film to make it more durable and so that students can draw on it with non-permanent 

felt-tip pens. 

In the trial, a suitable map was obtained from WH Smiths (Philip’s Road Map of Europe 

with index). Any similar map that contained destination cities clearly marked would be 

suitable. 

As a ‘fallback’ position, a simple map of Europe is included with these materials. Be 

aware that the size of the map can be influenced by factors such as printer set-up and 

whether the image is photocopied or not. This map has a scale bar which can be used 

to calculate distances.  

If necessary and to help students who may find it difficult, prior to the session calculate 

the actual distance (in kilometres) that 1 mm on the map represents. This value can be 

given to the students who can then multiply the distance in mm by the scale distance 

given to work out the distance to travel. 

Different maps may also have different perspectives of projections. This can influence 

the way they look and the bearings from Stansted Airport.  
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DESTINATIONS 

Around 20 minutes 

This activity gives an opportunity for students to get settled and introduces them to the 

maths activity to follow. 

Use the presentation to get students thinking about how flights are organised and 

directed. 

Begin by showing the departures board. Where are all these places? Can students find 

them on the map? Not all of the destinations will be found on the printed map.  

The next slide shows some of the destinations. A simplified map is also included for the 

next activity. 

It is best if students can use a professional, printed map as this is also likely to have an 

index. It will give students an opportunity to find locations using the grid co-ordinates in 

the map. 

It may be worth reminding students that the place where the aircraft takes off from is 

called the place of departure (Stansted Airport). The place where it lands is called the 

destination.  

How do the pilots know where to fly their aircraft? A flight plan is a set of directions. 

Some students may talk about auto pilot and satellite navigation, but say that pilots still 

need to know the directions in case they need to take over. 
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Conclude the introduction by talking through how directions are described. 

The level of depth here depends on the group. Some may be able to cope with 

measuring angles very easily, whilst others may need help. Tailor the explanation and 

subsequent task to meet the needs of the group. 

Compass bearings 

Use the slides to explain the idea of compass bearings. 

The slides cover the example of an aircraft taking off from Stansted Airport and heading 

to Oslo. In reality Stansted is slightly east of the Greenwich meridian (0.2o) but for 

simplicity the location has been put on the meridian. 

Go through the slides explaining how the bearing is taken from the Northerly direction. 

The slides show: 

 Map with Stansted Airport shown. 

 Direction of North from Stansted Airport (convention measures angles clockwise 

from North). 

 Line that links Stansted Airport to Oslo. 

 Measuring the angle between North and the line to Oslo. This is the bearing. 

Explain how the distance can be worked out using the scale bar. The actual numbers 

will depend on the final size of the projection but the sequence is: 

1. A cm on the screen = 500 km on the land 

2. 1 cm on the screen = 500/A km on the land 

3. Distance to Oslo = B cm on the screen 

4. Distance to Oslo on the land = B x 500/A km 

A quick way of checking (although do not use it with the students at this stage) is 

Google Earth. It is free to download and should be installed prior to the session. Using 

the ‘Ruler’ tool gave the bearing and distance to Oslo to be 31o from North and 1,125 

km.  

Using this information, and formula on the next slide, run through how students can 

calculate the average speed, given how long the journey takes. 

The flight time to Oslo is 120 minutes. 

Ensure that students use the correct units in their answer. 

Describe how the formula can be rearranged to find the flight time, or distance 

travelled when given the correct information. 

  

Destinations, distance and speed 



 

 
5 

 

 

 

DIRECTION AND DISTANCE 

Around 20 minutes 

In this activity, students use a map to find the bearing and distance of several 

destinations from Stansted. The context is that they are giving a pilot instructions to 

enable them to reach their destination successfully. 

Materials 

Students can work individually, or in pairs to give each other support. Each group 

should have access to: 

 Map showing some European destinations (printed version is attached below) 

 Destinations list (attached) 

 Protractor to measure the bearing (clear plastic one showing the full 360o, rather 

than the half-circle ones that only show 180o) 

 Glue stick. 

In addition, Internet access and Google Earth allow the answers to be quickly checked. 

Activity 

Distribute the maps and ask students to measure the bearing and calculate the 

distance to their destinations.  

A table of some destinations from Stansted Airport is given. These are highlighted on the 

printed map. Print out the list and cut out each destination (duplicate copies in the 

table). Students can then be given their destinations as required. Students can use a 

glue stick to stick them into their table.  

Having more than one student or group give answers for the same destination allows 

students to consider matters of accuracy and reliability.  If desired, use Google Earth 

(see below) to check the answers when students feed them back to the group. 

The activity can be used as a starting point for other discussions. for example, the 

nature of angles, circles and compass bearings. What other ways could directions be 

given? 
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Google Earth 

Google Earth is available as a free download. It can quickly be used to check the 

students’ answers and this can be done on screen. Remind students that their maps are 

different from Google Earth’s and so their answers will not necessarily be exactly the 

same. However this does not mean they have got it wrong. This is a good opportunity to 

talk about ideas around measurements and accuracy. It is also worth checking the 

map projection (style) used, to ensure angles can be taken directly from it. 

From Google Earth, select the tools option and select ruler. Then draw a line starting at 

Stansted Airport and ending at the destination. The answers to the destinations are 

given below. 

 

Destination Direction  

(degrees from North) 

Distance  

(km from Stansted) 

Riga 60 1,640 

Berlin 78 902 

Dublin 295 482 

Madrid 195 1,291 

Nice 147 1,050 

Krakow 91 1,381 

Rome 135 1,438 

Edinburgh 335 518 

Isle of Man 310 405 

Note that the actual distance flown may be different. Air lanes and geographical 

features mean that aircraft do not necessarily take a direct route to the destination. 
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Directions and distance 

Work out the instructions you need to give to the pilots to get them to their destinations. 

 

  Map: US Library of Congress 
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Destinations labels 

 

Riga Riga Riga 

Berlin Berlin Berlin 

Dublin Dublin Dublin 

Madrid Madrid Madrid 

Nice Nice Nice 

Krakow Krakow Krakow 

Rome Rome Rome 

Edinburgh Edinburgh Edinburgh 

Isle of Man Isle of Man Isle of Man 
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Directions and distance 

Work out the bearing and distance to travel to get from Stansted Airport to the 

destination. 

 

Destination  Direction  

(degrees from North) 

Distance 

(kilometres) 
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FLIGHT TIME AND FUEL 

Around 20 minutes 

In the final set of calculations, students decide how much fuel is needed for the flights 

to their destinations. 

Aviation fuel is normally measured in kilograms, rather than litres, and so this has been 

used. For calculation purposes, the overall use of fuel is given as 40 kg per minute. An 

extra safety margin must also be added to  give a 45 minute additional flying time. 

In reality, take-off uses the most fuel, climbing the next, cruising at altitude less, and 

landing even less.  Different aircraft will use different amounts of fuel. 

Materials 

 If available, access to the internet so that students can find flight times from: 

http://www.stanstedairport.com/destinations 

 Student sheet with information to note flying times and calculation of fuel 

requirements (attached below) 

The flight time to the Isle of Man is 1.25 hours. 

The table below is for information and should not be given to the students. If there is no 

internet access, students can be given the flight times in the table below. 

Destination Flight time  

(hours) 

Flight fuel 

(kg) 

Safety margin 

(kg) 

Total fuel  

(kg) 

Riga 2.5 6000 1800 7800 

Berlin 1.8 4320 1800 6120 

Dublin 1.0 2400 1800 4200 

Madrid 2.7 6480 1800 8280 

Nice 2.4 5760 1800 7560 

Krakow 3.4 8160 1800 9960 

Rome 2.75 6600 1800 8400 

Edinburgh 1.2 2880 1800 4680 

Isle of Man 1.25 3000 1800 4800 
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If there is access to a computer with a spreadsheet, the calculations could be made 

using the spreadsheet.  

Students could also be challenged further to work out the average speed for each 

journey. They may notice that these vary considerably. This should suggest that 

something is wrong. It comes down to the assumption that the aircraft fly in a straight 

line from Stansted Airport to the destination. As mentioned, air lanes and geographical 

features mean that routes are seldom this direct. 

Conclude by having students compare their answers with others in the group who have 

the same destinations. If it has not been raised, get them to look at the flight distances 

from the earlier activity and the flight times from this one. Use it as an opportunity to 

raise questions about the validity of assumptions and that they should always be 

checked, rather than being blindly accepted. 

In extension work, students could find the cost of aviation fuel and so work out the cost 

of fuel for the flight. This would feed in to one of the fixed costs that make up the price 

of a seat. Taking the cost of a small jet airliner to be around £70 million, and a large one 

to be £300 million, students could investigate break-even points and returns on 

investment. 
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Flight time and fuel 

 

For your calculations, assume that the overall use of fuel is 40 kg per minute. An 

additional safety margin must also be added to  give 45 minutes extra flying 

time in case the aircraft has to wait to land at its destination. 

 First of all, find the flight times for each of your destinations at 

http://www.stanstedairport.com/destinations  

The flight time to the Isle of Man is 1.25 hours. 

 Work out the amount of fuel for the flight time. 

 Add the extra fuel that is taken onboard as a safety margin. 

 Record the total amount of fuel needed for the flight. 

 

Destination Flight time  

(hours) 

Flight fuel 

(kg) 

Safety margin 

(kg) 

Total fuel  

(kg) 

Riga     

Berlin     

Dublin     

Madrid     

Nice     

Krakow     

Rome     

Edinburgh     

Isle of Man 1.25    
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SPEED AT TAKE-OFF 

Around 30 minutes to include time to get to and from viewing platform. 

This activity will see students taking measurements to see what the take-off speed is of 

aircraft on the runway. It will be a very rough estimate as it will be very difficult to 

accurately measure distances on the runway as the aircraft lifts off. 

Airport staff should first investigate the distances between landmarks adjacent to the 

runway which are visible from the viewing area. These distances will form part of the 

calculations. 

Safety note 

A risk assessment should be performed before taking the students to the viewing area. 

Students should be made aware of all aspects of moving safely to the location and 

how to be safe whilst at the viewing area. 

Equipment 

Students should work in groups of three, one to ‘spot’ the landmarks and the other to 

call the time and a third to record it. Each group should have: 

 Stopwatch 

 Clipboard, pen and paper 

Activity 

Have students observe aircraft taking off. Encourage them to think about the forces 

acting on the aircraft and how the forward thrust of the engines is causing the aircraft 

to increase its speed down the runway.  

If necessary, explain to the students that: 

 Engines push the aircraft forwards. 

 The upward force (lift) is generated by the wings. 

 The aircraft needs to go quick enough to have the wings generate enough lift 

to make the aircraft rise up into the air. 

 What would happen if the aircraft did not go quickly enough down the 

runway? 

Point out to the students the locations of the landmarks with known distances between 

them. Have students time aircraft as they move past the markers. This will show the 

change in speed as they accelerate along the runway. The final speed should be 

noted as the aircraft lifts off. This is the take-off speed. 
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Upon return to the Aerozone room, use the measurements to calculate the take off 

speed for the aircraft observed. Have students discuss ideas related to accuracy and 

reliability of data. How could the take-off speed be more reliably measured? 

Do different aircraft seem to take off at different speeds (depends on what can be 

observed)? 

Take-off speed for modern passenger jects is around 225 kilometres per hour, or 

140 miles per hour (depending on load and wind speed/direction). 
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