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The HS2 Secondary School Programme supports 
secondary students aged 11-14 years in developing  
their knowledge and skills in Science, Technology, 
Engineering and Maths (STEM), with real world examples 
from the railway and transport infrastructure industries. 
This maths activity plan provides teachers with a series of maths-based teaching and learning activities 
around the theme of careers in transport infrastructure. This suite of resources is based on the 
secondary education STEM workshops delivered by HS2 along the route between London, Birmingham, 
Leeds and Manchester. 

The objectives of the programme are to help students:
• 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. 

Curriculum links
KS3
Students should learn to:
• Select and use appropriate calculation strategies to solve increasingly complex problems.
• Extend and formalise their knowledge of ratio and proportion in working with measures and  

geometry, and in formulating proportional relations algebraically.
• Make and test conjectures about patterns and relationships; look for proofs or counter-examples.
• Begin to reason deductively in geometry, numbers and algebra, including the use of geometrical  

constructions.
• Develop their mathematical knowledge, in part through solving problems and evaluating the  

outcomes, including multi-step problems.
• Select appropriate concepts, methods and techniques to apply to unfamiliar and non-routine problems. 

KS4
Students should learn to:
• Apply appropriate reasoning strategies and degrees of accuracy to increasingly complex problems.
• Use technology to represent and interpret functions.
• Increasingly evaluate situations based on the underlying mathematical properties rather than on  

surface features.
• Develop mathematical knowledge, in part through problem solving and evaluating the outcomes. 
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1. Introduction – approx. duration 20 mins 
Introducing STEMPowers
Purpose: Students reflect on their skills and consider how these can be used as STEMPowers.

Activity overview: The HS2 introduction film provides an overview of the diversity of job roles on  
the HS2 Project. Students learn about transport infrastructure careers and gain wider context of  
the Project. 

2. Development of ideas and skills – approx. duration 20 mins
Testing a Tunnel Structure
Purpose: Students analyse a set of data from the testing of a structure. 

Activity overview: Students consider a set of data from the testing of a tunnel structure and perform 
various calculations as well as suggesting how it can be manipulated.

3. Development of ideas and skills – approx. duration 1 hr
Rail Rush! Board Game 
Purpose: Students apply their mathematical skills to grow and manage a rail network. 

Activity overview: The game provided is a representation of a more complex reality and has a 
range of assumptions and simplifications built into it. Students learn how to play the game and then 
comment on the extent to which it represents key features.

4. Plenary – approx. duration 15 mins 
Reflection
Purpose: Students reflect on how their STEMPowers have grown and decide on the next steps for  
a STEM career.

Activity overview: Ask students “What have you learned?” and challenge them to reflect and evaluate  
on their progress, identify new skills learned and consider how they could embark on a STEM career. 
This activity will link to the development of students’ STEMPowers, as they connect skills learned to  
career pathways. 

Assets: 
• HS2 film
• Maths slide deck
• Maths worksheet
• Rail Rush! game board and associated assets:
 - Game cards
 - Counters
 -  Track lozenges
• Careers resource ‘take away’, e.g. infographic leaflet linking to HS2 website, which could also include 

a UK engineering careers guide, or any future cross-industry rail/transport infrastructure materials, 
e.g. National College for High Speed Rail
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                                         Lesson plan

Objectives Students 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. 

Outcomes Students should be able to:

• State examples of some roles within a large engineering project and suggest  
briefly what these entail.

• Explain why mathematical skills are relevant to such a project.
• Identify and record key learning points.

Introduction Explain that this lesson is based on a major new engineering project called HS2.

Ask students:

• What they know about HS2.
• What they think about this being a focus of major investment.
• What opportunities it might open up for people of their generation.

Show the HS2 introduction film, which includes an overview of job roles and shows 
the diversity on the HS2 Project.

Introduce the idea of STEMPowers and explain that a key purpose of this session is to 
develop these. The seven STEMPowers are:

• Creativity
• Teamwork
• Communication
• Problem solving
• Investigation
• Determination
• Respect 

Ask students to discuss and reflect on these and identify and explore these 
behaviours and skills. Students should rate and give examples of when they have 
used them, and which ones they would like to develop.

Development Explain that a team of engineers is testing models of tunnel structures to find out 
which one would work best. Students should reflect upon the test results, considering 
how well the various structures did.  

Provide students with various data to interact with and questions to respond to.   
Ask them to analyse the data and suggest what it shows.
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Development Explain that the focus of this activity is to evaluate a game that is designed to show 
young people how rail routes are selected. Ask them to use the game, explore how it 
works and then identify features that are positive and ones that are less so.

Introduce the game, explaining that the game rules will only allow for positive 
decisions. Reward players who deliver more than just a railway, by investing in things 
that bring additional benefits to the environment and communities. Emphasise 
that the winner of the game will always be the player with the most well-developed 
high speed rail system that has a highly developed and positive community and 
environmental outreach programme.

Materials will need some preparation beforehand.  

Students should reflect upon their success in the game and, more importantly, the skills 
they feel they have developed. The worksheet has prompting questions and space for 
responses. There may also be some class discussion if appropriate.

Plenary The maths worksheet asks students to: 

• Consider the STEMPowers they have improved.
• Consider the STEMPowers they found most important.
• Think about whether they would consider a future in a STEM career.
• Identify particular progress they have made.

Explain that there is a wide range of careers in STEM areas that make good use 
of these skills and that many of these are well paid and in high demand. Provide 
students with some pointers as to how they could find out more, such as leaflets  
and websites to explore.
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