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National College for High Speed RAIL (NCHSR) Curriculum Digitisation – Case Study                  

Project Details 
………………………………………………………………… 
Location 
Birmingham & Doncaster 
………………………………………………………………… 
Contact Reference 
Company National College for High 

Speed Rail 

Name  

Job Title Head of Curriculum 
Development 

Tel   

Email  

………………………………………………………………… 
Contract Date 
Start Date 
May 2018 

End Date 
November 2018 

………………………………………………………………… 
Contract Value 

 

The National College for High Speed Rail (NCHSR) has state of the art campuses in Birmingham (focus 

Digital Rail) and Doncaster (focus High Tech Engineering), the College offers higher level training 

required to create HS2 and future high-speed rail and other rail sector projects. Learning is strongly 

focussed on practical teaching, with internal and external workshops, virtual and augmented reality 

and employer-based work placements. 

In 2018 NCHSR commissioned Pauley to develop a range of virtual and augmented reality learning 

resources to be embedded in the delivery of the High-Speed Rail and Infrastructure level 4 

apprenticeship and on the full-time Cert HE and Foundation Degree. The College aims to deliver its 

programmes in new and innovative ways that embed latest teaching and learning technologies. 

Scope Part of NCHSR 
Project 

PAULEY Expert in 
field 

Virtual Reality (Oculus Rift) ✓ ✓ 

Augmented Reality (Microsoft HoloLens) ✓ ✓ 

Blended Learning ✓ ✓ 

MultiLens ✓ ✓ 

On/Off Line Learning ✓ ✓ 

Multi-Stakeholder Collaboration ✓ ✓ 

Live stream Data Feeds  ✓ 

3D Modelling/Animations (Asset Portal) ✓ ✓ 

Awards Won/Finalist ✓  

“PAULEY’s development of the digitised curriculum 

at NCHSR has been excellent.  They have truly 

engaged with our core values and have delivered 

an industry leading product that our students and 

lecturers find compelling and engaging”.  

Charles Anderson 

Head of Curriculum Development (NCHSR) 

Figure 1: Students at NCHSR 
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Project Delivery 

In 2018 PAULEY and NCHSR embarked upon an ambitious programme to take the college’s new 

curriculum and turn it into a truly inspiring, engaging and highly effective programme delivered 

through Mixed Reality Technologies – Augmented/Virtual Reality.  Harnessing the success of PAULEY’s 

previous award-winning work with the National Training Academy for Rail (NTAR, a joint venture 

between the UK Government and Siemens Plc) (The Learning Awards, Innovation in Learning Gold 

Award, Gold Winner 2016), PAULEY set about developing an innovative learning solution capable of 

addressing the following challenges:  

• Engagement: Time spent engaged in traditional learning (classroom/power point/textbooks 
etc) wasn’t inspiring or motivating and no longer appeals to young apprentices straight from 
college who have grown up using technology.   

• Safety: By using immersive technologies apprentices get to learn-by-doing and can safely and 
easily explore different scenarios in a virtual world that just wouldn’t be possible in the real 
world or traditional classroom. 

• Efficiency: The solution needed to be fast, adaptable, accessible and offer greater value than 
traditional classroom training, using commodity IT so that investment could be focused on 
content centralised around 3D assets.  

PAULEY developed their HoloSkills Platform to address these challenges.  The use of Microsoft 

HoloLens; augmented reality headsets and 3D computer modelling has been effectively aligned with 

the key learning objectives thanks to a clear vision and careful evaluation of which courses would be 

best suited to digital immersive learning.  This programme aims to get the next generation of workers 

using digital technology as part of their daily working lives and aligns with the Microsoft Vision to get 

1.8 billion front line workers of immersive technology/digital skills in this way by 2030. 

The resources commissioned are linked to the 6 

specialist engineering pathways in the level 4 

High Speed Rail and Infrastructure 

apprenticeship programme, Civil Engineering; 

Systems Engineering; Track; Rolling Stock; Power 

and Command, Control and Communication. 

There are five augmented reality programmes; 

Track; Civil Engineering; Power; Rolling Stock; 

Command Control and Communication and one 

virtual reality resource for Systems Engineering. 

The resource includes 5 landscapes, 102 scenes 

and 183 components that can be accessed independently via the Asset Portal.  

Innovation and Value Added 

The project deliverables are truly immersive and go beyond the limitations of VR. PAULEY is one of 

only 50 European companies to be accepted onto the prestigious Microsoft Mixed Reality Partner 

Program (MRPP), an integrated program focused on enabling and supporting digital agencies, systems 

integrators, and solution providers who are committed to building mixed reality solutions for their 

clients. HoloLens provides a self-contained, holographic computer, enabling the users to engage with 

bespoke digital content and interact with holograms in an immersive environment. The mixed reality 

environment combines elements of both AR and VR, real-world and digital objects interact.  

Figure 2: HoloSkills course delivery at NCHSR 



             
 

 
3 

 

National College for High Speed RAIL (NCHSR) Curriculum Digitisation – Case Study                  

AR offers a seismic shift in working arrangements, data collaboration and support between rail 

technical staff, operations staff and the supply chain. The real benefit is that through this data 

environment, any physical point can be made available to all stakeholders for real time management 

and communication. This presents a significant cultural and behavioural shift in how we communicate.  

Collaborative Approach 

In order to drive value and increase profit, the NCHSR is engaged with a number of partner 

organisations (of which PAULEY is their digital partner) to help deliver cutting edge training whilst 

driving down costs and providing high value to the customers. Our platform enables NCHSR to deliver 

cutting edge training in a more efficient and effective way helping to reduce costs. The PAULEY Project 

Team worked closely with the NCHSR Management team and in particular their Curriculum 

Development Manager. 

In order to utilize the resources at our disposal to the highest efficiency possible, two PAULEY 

employees were seconded to the NCHSR to work directly within the college full time. This enabled 

more efficient communications between PAULEY and the NCHSR and enabled a high level of 

stakeholder engagement from project conception through to project delivery and beyond.  

Using project management tools such as Microsoft project, a development schedule was created that 

encompassed the concepting, implementation and delivery phases. Regular stakeholder meetings 

took place in order to ensure that both PAULEY and the NCHSR were happy with project progress and 

design direction, and this provided an organic point to raise any resourcing issues as the project 

progressed. Development was done using industry standardised software from Unity Technologies, 

Autodesk and Microsoft, and art asset creation was undertaken using specialist XR (Mixed Reality) 

digital content creation practises to ensure optimized and high-quality assets were delivered on time 

and in budget.  

Challenges 

The projects scope was very wide, encompassing a complete training solution for 6 varied modules 

within the level 3 and level 4 apprenticeship courses offered at the NCHSR, and as such a variety of 

bespoke assets were required. In total, more than 50 unique 3D XR scenes were created for the 

project, and all within the allocated time and budget required by the NCHSR. In order to achieve this 

monumental task, cutting edge art disciplines were employed such as “High to Low poly baking” and 

combined with modern software engineering practises such as bespoke shader authoring. The end 

result was a highly optimized 3D pipeline that allowed us to make drastic edits to the project right up 

until delivery without risking software stability.  

The NCHSR had a unique requirement that not only 

did they require us to augment their traditional 

power-point based training into 3D Augmented 

Reality and Virtual Reality content, but they also 

required this software to be usable collaboratively 

so that the lecturers could continue to teach in an 

engaging and group-based manner. This provided a 

number of technical problems as the HoloLens is not 

inherently capable of multi-user sessions without 

the aid of an additional computer. However, 

extensive research was undertaken by PAULEY and Figure 3: Course delivery using MultiLens 
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in the end a multi-user solution was developed – MultiLens, that does not require extra computers to 

run, allowing students and lecturers alike to collaborate in the training provided by the NCHSR.  

Additionally, given the timelines provided by the NCHSR, development was required to start before 

the actual training modules were completely finalised, meaning the application had to be developed 

in such a way that the training content could be changed, or new content added without risking the 

project and increasing the required time or budget needed to achieve successful delivery. To aid this, 

a content pipeline was developed by the PAULEY engineers that allowed us to remotely access content 

via a web browser. The applications pipeline was created in such a way that any content could be add 

ed, removed or amended without requiring re-engineering of the application.  

The projects scope was very wide, encompassing a 

complete training solution for 6 varied modules 

within the level 3 and level 4 apprenticeship 

courses offered at the NCHSR, and as such a variety 

of bespoke assets were required. In total, more 

than 50 unique 3D XR scenes were created for the 

project, and all within the allocated time and 

budget required by the NCHSR. In order to achieve 

this monumental task, cutting edge art disciplines 

were employed such as “High to Low poly baking” 

and combined with modern software engineering 

practises such as bespoke shader authoring. The end result was a highly optimized 3D pipeline that 

allowed us to make drastic edits to the project right up until delivery without risking software stability. 

The NCHSR had a unique requirement that not only did they require us to augment their traditional 

power-point based training into 3D Augmented Reality and Virtual Reality content, but they also 

required this software to be usable collaboratively so that the lecturers could continue to teach in an 

engaging and group-based manner. This provided a number of technical problems as the HoloLens 

is not inherently capable of multi-user sessions without the aid of an additional computer. However, 

extensive research was undertaken by PAULEY and in the end a multi-user solution was developed – 

MultiLens, that does not require extra computers to run, allowing students and lecturers alike to 

collaborate in the training provided by the NCHSR.  

Additionally, given the timelines provided by the NCHSR, development was required to start before 

the actual training modules were completely finalised, meaning the application had to be developed 

in such a way that the training content could be changed, or new content added without risking the 

project and increasing the required time or budget needed to achieve successful delivery. To aid this, 

a content pipeline was developed by the PAULEY engineers that allowed us to remotely access content 

via a web browser. The applications pipeline was created in such a way that any content could be 

added, removed or amended without requiring re-engineering of the application.  

The PAULEY HoloSkills Platform (part of the wider PAULEY Control Board System) enables apprentices 

and engineers to experience complicated training scenarios and the workings of complex and 

sometimes dangerous equipment in a safe, practical and near ‘real-life’ learning environment. For 

example, learners at the NCHSR are able to go ‘track side’ without stepping foot outside of the college 

building, this just wouldn’t have been safe or practical as part of previous learning methods. 

Benefits realised 

This ground-breaking project is revolutionising the rail industry and realised multiple benefits.  

Figure 4: Example VR landscape produced for NCHSR 
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Benefits 

What Safety (environment) 

Rationale Recreation of high-risk systems and scenarios in a safe environment 

Benefit Accelerated learning, risk reduction 

What Effective change management/Future Proofing 

Rationale Training material can be easily be updated and amended 

Benefit Course material does not become out of date, text books do not need replacing 

What Maximised Learning 

Rationale Mixed reality technologies improve learning experience 

Benefit Trainees better prepared to undertake challenging industry roles 

What User engagement 

Rationale Gamification and interactivity makes learning fun 

Benefit Knowledge retention, industry image 

The initiative is on course to help secure the future of Britain’s rail network by making sure new people 

are attracted into the industry and rapidly trained with the most engaging learning techniques 

available.  

Summary  

Aligned with the Rail Sector Deal, PAULEY are leading the shift to digital training for railway 

apprentices and engineers and are demonstrating that the future of learning in the railway industry is 

through immersive technologies. 

The use of mixed reality immersive technology and simulations is inspiring learners; providing a 

practical and safe ‘hands-on’ learning experience, that is: 

• Fully engaging immersive learning experience utilising cutting edge technology 

• Robust, safe and future-proofed 

• Inspiring and fit for purpose 

• Faster and a more efficient route to competency 

• Cross industry consistency 

• A more cost effective and efficient solution 

Now that immersive technologies are becoming more affordable, this project represents a paradigm 

shift in how crucial technical training can be undertaken, offering students the opportunity to explore 

the nuts and bolts of train mechanics first-hand, experiencing complicated training scenarios without 

the need for expensive and sometimes dangerous equipment.  

This project was a finalist in the prestigious Digital Training and Skills Initiative of the Year at the 2018 

Digital Construction Awards.  

Please click the following link to view the PAULEY HoloSkills video.

 

https://www.pauley.co.uk/videos/Holoskills.mp4

