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In this session, we are going to be learning about Science, Technology, 
Engineering and Maths (STEM) topics and mathematical skills connected 
to railway and transport infrastructure careers. 

You will learn to: 
• Understand more about the roles associated with a large engineering project.

• Understand how numerical skills play a key role in analysing data and in evaluating models.

• Understand how mathematical skills are used by a range of STEM professionals. 

In this session, you will manage rail networks and strengthen your STEM skills in games and challenges. 
We are going to think about your STEMPowers. These are the skills that we will be using.

a) Evaluate your own STEMPowers on the grid below.

STEMPower Low High

Creativity                   

Teamwork        

Communication        

Problem solving        

Investigation        

Determination        

Respect        

b) Which STEMPower is your strongest? Explain your answer.

c) Which of your STEMPowers would you most like to improve today? How could you do that?

 



ENGINEERS

2

MATHS WORKSHEET  

Testing a Tunnel Structure 
Cut and Cover Tunnels 

Cut and cover tunnels are constructed by removing the land above the tunnel route, constructing the 
tunnel structure and then replacing the land over the top. The tunnel structure is built of reinforced 
concrete, to help resist the forces acting upon the tunnel and to prevent collapse.

The EPIC team working on this project have come up with three designs and want to test them to 
decide which is best. Rather than build full size structures they have constructed scale models. They 
have tested these to see which one is best. The three designs, A , B and C, are shown below.  They 
constructed ten examples of each one and tested it by placing it into a jig and loading a weight on top. 
The mass was increased, 10g at a time, until the structure failed. The test data is shown below. It shows 
the mass that was applied in each test to break the structure.

 
 A B C

 Tunnel structure type A B C

 Test 1 160g 140g 100g

 Test 2 150g 140g 90g

 Test 3 160g 130g 100g

 Test 4 70g 150g 110g

 Test 5 140g 130g 90g

 Test 6 150g 140g 100g

 Test 7 50g 130g 30g

 Test 8 150g 120g 110g

 Test 9 160g 130g 100g

 Test 10 150g 130g 100g

a) What have you noticed about the results for the different designs?
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b) Cassandra says that some of the results are outliers.
 i. Which ones do you think Cassandra is referring to?

 ii. How do you think they should be dealt with?

c) Calculate the mean mass that each bridge design is broken by.

d) The mass of each of the models is as follows:

 Design A: 50g Design B: 30g Design C: 40g

Which of the designs represents the strongest structure per unit mass of the structure?

e) Which STEMPowers did you make particular use of?

MATHS WORKSHEET  



ENGINEERS

4

Rail Rush! Board Game 
Rail Rush! is a turn based rail-building game. To play the game, each player competes to build the best 
rail network. 

How will you build the most sustainable service for people and the environment?

Each player will need: 
6 x station discs                    15 x track lozenges                    1 x scorecard (see next page) 

How to set up:
Separate the card deck into community, service, environment and construction decks. Place each  
deck face down on its marked position. Each player chooses one coloured set of counters. The 
youngest player goes first. 

Playing the game:
• Each player starts the game by placing their two starting stations 

anywhere on the board, along with two lengths of track. Starting 
stations may be built anywhere there is a station circle. These 
stations are the start of your lines. Tracks and additional stations 
must join to one of these starting stations. 

• For each turn, players choose to take the number of cards from 
the decks equalling their number of stations (e.g. a player with 
two stations may take two cards per turn). Players can take any 
combination of cards from the community, service, environment  
or construction decks. There are points to be gained on these cards.

• Each player must read their cards out to the team, state and record 
any points that they have earned, or build track or stations if their 
cards instruct them to.

How to win:
• The game ends when the first player has used all their track. At the end of the game, the player  

with the most points wins the game. 

• Your points score is a combination of your community, service and environment points, as well  
as the points you have earned for building track and any bonus points available. 

How to get bonus points:
• Bonus points can be won by following the instructions on the rule cards, which appear at random  

in the other decks. These will change the rules of the game, and are placed on one of the three  
rule card positions on the board. The player who picks a fourth rule card must replace one of the 
rule cards already in play. 
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Rail Rush! Scorecard
Use this grid to keep track of your score. You can earn a maximum of 5 service, community, or 
environment points. You may build up to 15 tracks, worth one point each. You do not receive any 
points for stations. 

  1 2 3 4 5

Service     

Community     

Environment     

Number of tracks     

Number of tracks     

Number of tracks

     Score  = /30

Bonus =

Total =  

Rail Rush! Scorecard

Reflection

• Which STEMPowers have you improved the most?
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• Which STEMPowers do you think are the most important?

 

 

 

 

 

 

   

 • Are you likely to consider a STEM career in the future?

 

 

 

 

 

 

 

   

 • Identify particular progress you have made.

 

 

 

 

 

 

 

   


