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EXECUTIVE SUMMARY  

D1.1 offers a comprehensive analy sis of the Extended Reality (XR) sector, aiming to 

assess the current state, identify market needs, and explore training trends, 

particularly focusing on the enhancement of green skills. This analysis is grounded 

in a comprehensive desk study, responses from a distributed questionnaire, and 

in -depth interviews with industry and aca demic stakeholders. The report identifies 

key trends, challenges, and opportunities in the XR landscape, emphasizing the 

importance of incorporating environmentally sustainable practices and green 

skills into training and professional development. The find ings from D1.1 are crucial 

for shaping the strategic direction of subsequent deliverables, D1.2 and D1.3, which 

will provide frameworks and recommendations to further integrate these essential 

skills into the sector, thereby aligning XR industry growth wit h broader 

sustainability goals.  
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1 INTRODUCTION  

In the realm of Alliance4XR , the emergence of XR technologies signifies a great 

advancement in facilitating profound and immersive human -digital interactions. 

This progress is chiefly attributed to recent strides in high -speed communication 

and computation, enabling unprecedented po ssibilities in the domains of 

education and training. Notably, the industry's transition towards open -source 

solutions, exemplified by platforms such as Unreal  and Unity  for XR creators, has 

ushered in a new era. This shift towards open -source game engines has 

substantially democratized the process of content creation, making the 

development of XR content more attainable and inclusive than ever before. As we 

embark on the  incorporation of XR into education and training methodologies, the 

profound implications of these technological advancements and open -source 

solutions are duly acknowledged, shaping a future characterized by collaborative 

and accessible immersive learning  experiences.  

1.1 Project general objectives  

The main target of the project is to design, develop and validate an innovative 

teaching and training approach, using XR technologies. A careful design requires 

a reflection on the status of the HEI, VET and key engineering sectors (structural 

engineering and construction, grids and energy, and maritime professions).  

The investigation of the multiple uses of VR, AR and MR technologies in the field of 

education and training are key goals of the project. This investigation is closely 

related to the range of technical proficiency that you can allow for outputs, the 

skills  of the end -users, and the financial resources available. This project will explore 

these aspects thereby investigating the feasibility and efficacy of XR technologies 

as pedagogical tools to cater to the varied needs of stakeholders in education and 

indus try in engineering arenas.  

The project implementation stage aims to be a revolutionary step and it calls for 

the creation of a strong Remote & Hybrid collaboration landscape. As the 

educational and work environments are changing, this is the foundational 

framework to facilitate comm unication and coordination between stakeholders. 

This strategic emphasis on remote and hybrid models reflects the contemporary 

https://www.unrealengine.com/en-US
https://unity.com/
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and global nature of connectivity, the urgent need for flexible learning solutions, 

and the necessarily deep penetration of formal education into civil society.  

Ultimately, Alliance4XR  is one example of how to foster the symbiosis of classicist 

educational and training methods and the frontier of new XR technologies. The 

idea is to work with engineering sectors and universities which will provide a 

scalable and flexible model for an enh anced learning experience resulting in 

sharing with the broader discussion on the integration of XR in education as well. 

The project ultimately aims to riff on this future by hacking its way into existence 

through research, iteratio n, and collaboration, where XR is woven into the fabric of 

pedagogy as a whole, enabling us to transcend disciplinary boundaries, enriching 

educational practices across disciplines of study.  

1.2 Task objectives  

WP1 of the project deals with a gap analysis, where the need of the market is 

compared with the education offers being provided by the educational institutes. 

The scope of this report is the first part of this gap analysis, more precisely to 

describe the market needs and emerging professions, focusing on XR that at the  

same time enhance the green skills.  

ÿțǸ ɾʔɶʬǸʳ Ȓɐɶ ʌțȡɾ ǱǸȺȡʬǸɶǍǩȺǸ ȡɾ ɃɐɾʌȺʳ ȺȡɃȡʌǸǱ ʌɐ ʌțǸ ǪɐɅɾɐɶʌȡʔɃ ɃǸɃǩǸɶẏɾ 

countries, mostly in Europe and the UK. But, outside Europe, there are several 

initiatives regarding XR -based learning.  

The implications of XR have massive potential, and the United States has been one 

of the leaders when it comes to bringing these technologies into higher education. 

Universities are utilizing immersive technologies to support pedagogy in many 

areas. The Un ȡʬǸɶɾȡʌʳ ɐȒ ¶ȡǪțȡȓǍɅ ǱǸʬǸȺɐɳǸǱ Ǎ ȒǸʭ Ĥé ǍɳɳȺȡǪǍʌȡɐɅɾṞ ȺȡȶǸ ẌUnder the 

Skinẍ ǍɅǱ ǍɅ ẌXR Nuclear Reactor Laboratory ẍṞ ʌɐ ɳɶɐʬȡǱǸ ȡɅʌǸɶǍǪʌȡʬǸ ǸʲɳǸɶȡǸɅǪǸɾ 

for students 1. Harvard University and the University of Iowa are also exploring 

'metaversity' projects to test digital twin campus experiences.  

Canadian universities are also adopting XR technologies to improve educational 

outcomes. Institutions such as the University of British Columbia and the University 

of Waterloo have programs that are actively working to streamline augmented 

 
1https://www.educause.edu/research/community/2024/navigating -the -xr -educational -
landscape -privacy -safety -and -ethical -guidelines/xr -adoption -in -higher -education  

https://www.educause.edu/research/community/2024/navigating-the-xr-educational-landscape-privacy-safety-and-ethical-guidelines/xr-adoption-in-higher-education
https://www.educause.edu/research/community/2024/navigating-the-xr-educational-landscape-privacy-safety-and-ethical-guidelines/xr-adoption-in-higher-education
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reality into their training 2. For example, a study 3 examined the potential of AR in 

Canadian higher education, highlighting its ability to enhance student 

engagement and learning.  

Countries like China, Japan, and Korea are heavily investing in the development of 

learning solutions based on XR. China is deploying XR in its education system, 

driven by government programs to enhance learning results and train students for 

the digital e conomy. A study 4 showed that the effectiveness of using VR in Chinese 

higher education could increase spatial ability and problem -solving skills.  

While not yet mainstream, XR is making its way into African higher education, with 

some ambitious initiatives on the horizon. Organizations such as the African Virtual 

Reality Association are working to promote the adoption of XR technologies in 

African un iversities, addressing challenges such as infrastructure and accessibility. 

A study 5 explored the potential of XR combined with AI within health professions 

education in southern Africa.  

The focus of the project is on green skills within engineering, primarily within the 

marine, energy and construction sectors. The aim is to advance the integration of 

XR technologies into education and industry. The research involves collecting a 

comprehen sive list of successful XR applications and use cases and is intended to 

guide future developments. By conducting semi -structured interviews with 

stakeholders in education and engineering, we hope to glean some insight into 

the impact, challenges, and oppo rtunities of XR. On the one hand, the intention is 

to identify key factors for successful remote and hybrid learning in future. In 

addition, attention must be paid to the technical proficiency requirements of all 

learners. Finally, we must overcome adoptio n barriers in order that XR's place in 

education and training be more firmly established.  

1.3 Achievement indicators  

The pre -specified achievement indicators for this task are the following:  

 
2 https://dearcanada.net/extended -reality -xr-adoption -in -higher -education/  
3https://www.cigionline.org/publications/facing -reality -canada -needs -to -think -about -
extended -reality -and -ai/  
4https://heritagesciencejournal.springeropen.com/articles/10.1186/s40494 -024 -01217-1 
5doi: 10.7196/AJHPE.2024.v16i2.1101 

https://dearcanada.net/extended-reality-xr-adoption-in-higher-education/
https://www.cigionline.org/publications/facing-reality-canada-needs-to-think-about-extended-reality-and-ai/
https://www.cigionline.org/publications/facing-reality-canada-needs-to-think-about-extended-reality-and-ai/
https://heritagesciencejournal.springeropen.com/articles/10.1186/s40494-024-01217-1
http://dx.doi.org/10.7196/AJHPE.2024.v16i2.1101
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 Number of in -depth interviews: Target value is 10 . 

 Number of identified case studies, good practices and existing teaching and 

training material on XR: Target value is 5 . 

1.4 Structure of the document  

The document is divided into six main sections. The first section describes the 

methodology followed for T1.1, extending from the desk study to the in -depth 

interviews and the survey. The next section aims at presenting the results from the 

desk study, extracting insights  based on the use -cases and learning material from 

various sectors. In the next section, the results from the analysis of the in -depth 

interviews and the questionnaire are presented. Finally, the document concludes 

with the discussion and conclusion parts of the deliverable. In the annex section, 

the questionnaire , the guidelines for the in -depth interviews , as well as the 

description of the use cases and the learning material  are presented.  

2 METHODOLOGY  

The objectives of this report is to describe the market needs and emerging 

professions, related to XR technologies which at the same time enhance green 

skills. To reach this objective, three different studies have been performed, namely  

¶ A desk study aiming to identify current and potential future usages of XR 

technologies within the prioritised industry sectors (marine, energy and 

construction).  

¶ In -depth interviews with key stakeholders, to describe the market needs in 

a more qualitative way.  

¶ A questionnaire aiming to identify additional market needs not covered by 

the desk study and the interviews.  

2.1 Current and potential future XR u sage  

The process of specifying successful XR use cases is a crucial step in understanding 

the current landscape of virtual, augmented, and mixed reality applications across 

various sectors. Desk research, a method of collecting and analyzing existing data 

from various sources, provides a structured approach to identifying and evaluating 

exemplary use cases. This section outlines the methodology for conducting desk 

research to compile a comprehensive list of successful XR applications.  
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The first step of this analysis was to define the general scope of the research. The 

sectors covered in this deliverable, that were defined by the Alliance4XR project, 

are the following:  

 Higher Education Institutions ; 

 Vocational Education and Training Institutions ; 

 Structural Engineering and Construction ; 

 Maritime Professions ; 

 Grids and Energy ; 

 Remote Collaboration ; 

For analysis purposes, an additional category has been added, namely AR/VR/MR, 

that covers any additional use case that does not fit into any of the previous.  

The next step was the data collection process. This process involves collecting 

information from various reliable sources, which include, but are not limited to:  

 Academic Journals and Conference Proceedings ; 

 Industry Reports ; 

 Company Websites ; 

 Technology Review Platforms ; 

 News Articles and Press Releases ; 

To systematically compile the use cases, their information was gathered by the 

same template. The last step was to verify the credibility and pertinence of the 

obtained use cases, by cross -checking information among various resources and 

gettinga dvice fro m experts whenever possible. This phase also entails an early -

stage analysis to assess overall themes and common features in the use cases. The 

same procedure also applied to the collection of the learning material for the 

sectors.  

2.2 In -depth interviews with industry and academia stakeholders  

In order to gain insights from industry and academic experts regarding the state 

of the art and needs of XR technologies, in -depth interviews were conducted. At 

first, finding the candidates for the interviews was a crucial step of the process. This 

was ac hieved by addressing the consortium's extended network and colleagues. 

Based on the background of the candidates, the focal point was to have a fair 
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representation between industry and academia. Thus, we conducted 11 in -depth 

interviews with the following respondents:  

ǒ Two Lecturers/Academics in Engineering;  

ǒ One Associate Professor in Electrical and Computer Engineering;  

ǒ One CEO of company related to XR;  

ǒ Two industry representatives in the field of Mechatronics;  

ǒ One Head of Department of Information Technology/University;  

ǒ One Chief Marketing Officer of a company related to XR;  

ǒ One Co -Founder of a spin -off company related to XR;  

ǒ One Innovation Manager;  

ǒ One representative of a company working with Aerospace 

applications;  

At the next step, the questions needed to guide the conversation were 

defined. During the interviews, follow -up questions were asked in order to 

gain insight into the unique way of thinking of the experts. The consortium 

members who conducted the interview s also received the guidelines for the 

in -depth interviews. The full version of the guidelines can be found in the 

annexes section.  

2.3 Questionnaire: eXtended Reality state and needs for Education & 

Trainining  

In order to reach out also to organisations not covered by the desk study, a 

ɵʔǸɾʌȡɐɅɅǍȡɶǸ ʭǍɾ ǱȡɾʌɶȡǩʔʌǸǱ ʌɐ ʌțǸ ɳǍɶʌɅǸɶẏɾ ɅǸʌʭɐɶȶɾ ȡɅ ɐɶǱǸɶ ʌɐ ǪǍɳʌʔɶǸ ʌțǸ 

current state of XR technologies in industry and academia, and the needs of the 

sector. The questio nnaire was distributed through LimeSurvey 6, to ensure that it 

was user -friendly and accessible. As a first step, we identified the target audience 

for the survey. Our target audience included stakeholders in the sectors we are 

targeting and academic experts. The next step was the design of the que stionnaire 

and ethical approval. The full version of the questionnaire, along with the privacy 

 
6 https://www.limesurvey.org/  

https://www.limesurvey.org/
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policy, can be found in the annexes section. As a next step, the questionnaire was 

distributed to various distribution channels, which include, but are not limited to:  

 Email : Personalized emails to identified stakeholders with a link to the 

questionnaire.  

 Professional Networks : Distribution through professional networks such as 

LinkedIn to reach a broader audience.  

 Industry Associations : Collaboration with industry associations and 

professional bodies to distribute the questionnaire to their members.  

 Social Media ṝ æɶɐɃɐʌȡɐɅ ɐȒ ʌțǸ ɵʔǸɾʌȡɐɅɅǍȡɶǸ ɐɅ ʌțǸ ɳɶɐȲǸǪʌẏɾ ɾɐǪȡǍȺ ɃǸǱȡǍ 

platforms to increase reach and participation.  

3 RESULTS 

The objective of this chapter is to describe the results of the two different studies 

being performed, namely the desk study on use cases and a description of the 

learning materials being identified.  

3.1 Insights and lessons learned from use cases  

In this section, the collected use cases are presented, followed by an analysis. In 

Table 1, a summary of the use cases is presented by sector. The analysis of the use 

cases was conducted based on the gathered material and enhanced based on the 

experience of the authors.  The images used to visualize the information are derived 

from a paid subscription and are copyright free.  

Table 1 ALLIANCE4XR Use Cases  

Use 
Case  Title  

Sector  Location  

UC-01 
Bachelor of Engineering (Hons) in 
Mechanical and  
Manufacturing Engineering  

Higher 
Education 
Institution  

Table 3 

UC-02  
COMP47930 Augmented and Virtual 
Reality  

Higher 
Education 
Institution  

Table 3 

UC-03  
COMP3025J Augmented and Virtual 
Reality  

Higher 
Education 
Institution  

Table 3 
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UC-04  Digital Construction (CVEN3006W)  
Higher 
Education 
Institution  

Table 3 

UC-05  
FLAME Ṿ Facilitated Learning with 
Animated Multi -media Engagement  

Higher 
Education 
Institution  

Table 3 

UC-06  
Micro -Credential - Introduction To XR: 
Applications And Technology (DPEEG -
XRAT-1M01) 

Higher 
Education 
Institution  

Table 3 

UC-07  
Virtual Reality for Future Skills (IA20220) 
Ṿ Innovation Academy UCD  

Higher 
Education 
Institution  

Table 3 

UC-08  
Pulse XR - Virtual reality app for 
students training to be healthcare 
professionals.  

Vocational 
Education and 
Training  

Table 4 

UC-09  
Dual User Virtual Reality Welding 
Training Simulator  

Vocational 
Education and 
Training  

Table 4 

UC-10 
Training Wind Turbine Engineers using 
Virtual Reality Training Experiences  

Vocational 
Education and 
Training  

Table 4 

UC-11 The Virtual Museum of STEM  
Vocational 
Education and 
Training  

Table 4 

UC-12 
Digital FabLab - Footwear virtual 
learning by doing - Transition from 
analogue practices to digital education  

Vocational 
Education and 
Training  

Table 4 

UC-13 
CSETIR - Construction Safety with 
Education and Training using 
Immersive Reality  

Vocational 
Education and 
Training  

Table 4 

UC-14 
DRINVET - Digital reality - the basis of 
skills training  

Vocational 
Education and 
Training  

Table 4 

UC-15 
GOA Bridge Management System Ṿ 
Bridge Intelligence (GOA.BI)  

Structural 
Engineering and 
Construction  

Table 5 

UC-16 
Augmented Reality to Increase 
Efficiency of MEP  
Construction: A Case Study  

Structural 
Engineering and 
Construction  

Table 5 

UC-17 
Hospital Nova Ṿ VR to involve staff in 
building design  

Structural 
Engineering and 
Construction  

Table 5 

UC-18 
Virtual reality application simulator of 
Wind Energy Turbine Direct Drive 
Generator  

Structural 
Engineering and 
Construction  

Table 5 
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UC-19 
VR models drive safe design in rail 
project signal sighting  

Structural 
Engineering and 
Construction  

Table 5 

UC-20  
Wärtsilä Voyage Solutions - Bridge 
Operations  

Maritime 
Professions  

Table 6 

UC-21 
BMT's REMBRANDT - Ship Handling 
Simulator  

Maritime 
Professions  

Table 6 

UC-22 VSTEP - NAUTIS Maritime Simulators  Maritime 
Professions  

Table 6 

UC-23 Morild Ship & Bridge Simulator  Maritime 
Professions  

Table 6 

UC-24  K-Sim Maritime Simulation  Maritime 
Professions  

Table 6 

UC-25 
Maritime Safety Education with VR 
Technology (MarSEVR)  

Maritime 
Professions  

Table 6 

UC-26 
Immersive Safe Oceans Technology: 
Developing Virtual Onboard Training 
Episodes for Maritime Safety  

Maritime 
Professions  

Table 6 

UC-27 
Application of VR tools in conceptual 
ship design  

Maritime 
Professions  

Table 6 

UC-28  
Virtual Reality Based Application for 
Safety Training at Shipyards  

Maritime 
Professions  

Table 6 

UC-29 
Application of VR Technology for 
Maritime Firefighting and Evacuation 
Training - A Review  

Maritime 
Professions  

Table 6 

UC-30  
VR-based Training on Handling LNG 
Related Emergency in the Maritime 
Industry  

Maritime 
Professions  

Table 6 

UC-31 
VR based training of Operators of Heavy 
Duty Cranes  

Grids and 
Energy  

Table 7 

UC-32 
GlobalSim - Cloud -based Crane 
Training Simulator  

Grids and 
Energy  

Table 7 

UC-33 Nuclear Pump Room  Grids and 
Energy  

Table 7 

UC-34  
MR remote training and assistance in 
Sub Stations operations  

Grids and 
Energy  

Table 7 

UC-35 
Equipment / Product Training Practical 
Assessment  

Grids and 
Energy  

Table 7 

UC-36 

To revolutionize workforce training in 
operations of Nuclear Facilities through 
Virtual Reality Immersive Rooms 
(VIROO)  

Grids and 
Energy  

Table 7 

UC-37 
Blue Deal Virtual Reality Educational 
Experience  

Grids and 
Energy  

Table 7 
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UC-38  VR Solar Farm Visualization Tool  Grids and 
Energy  

Table 7 

UC-39 
ClassVR - Virtual Reality Technology for 
the Classroom  

Remote 
Collaboration  

Table 8 

UC-40  
EON Reality - Augmented and virtual 
reality technologies for education, 
training, and industry  

Remote 
Collaboration  

Table 8 

UC-41 
Labster - Virtual lab simulations for 
science education  

Remote 
Collaboration  

Table 8 

UC-42  
ZSpace - Immersive AR/ VR Learning 
Solutions  

Remote 
Collaboration  

Table 8 

UC-43  
MeetinVR - Virtual collaboration 
platform  

Remote 
Collaboration  

Table 8 

UC-44  VIVERSE - Virtual collaboration platform  Remote 
Collaboration  

Table 8 

UC-45  Caldic VR experience  AR/VR/MR  Table 9 

UC-46  DTEK VR training  AR/VR/MR  Table 9 

UC-47  Industry 4.0 XR HUB  AR/VR/MR  Table 9 

UC-48  MHP soft skills training  AR/VR/MR  Table 9 

UC-49  Servier virtual training solution  AR/VR/MR  Table 9 

UC-50  
VictoryXR - Augmented and virtual 
reality technologies for education, 
training, and industry  

AR/VR/MR  Table 9 

UC-51 Equipment Maintenance  AR/VR/MR  Table 9 

UC-52 
Sewer inspection and cleaning (from 
BP Sewer inspection and cleaning)  

AR/VR/MR  Table 9 

UC-53 

Public Services Ṿ Indication of a House 
Connection location (from BP Public 
Services Ṿ Management of permissions 
for sewers connections)  

AR/VR/MR  Table 9 

UC-54  
Applied Research (from BP Academic 
sector Ṿ Applied research using AR 
technology)  

AR/VR/MR  Table 9 

UC-55 Procurement  AR/VR/MR  Table 9 

UC-56 WWTP management  AR/VR/MR  Table 9 

UC-57 

Public Services Ṿ Wastewater (WW) 
Leakage Detection (from BP Public 
Services Ṿ Management of permissions 
for sewers connections)  

AR/VR/MR  Table 9 

3.1.1 Higher Education Institutions  

Insights and Analysis  
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HEI programs are 
incorporating XR to 
work with traditional 
learning methods and 
support immersive and 
interactive educational 
experiences across 
fields like engineering, 
digital construction, 
and creative media.  
 

Programs like the 
Munster 
Technological 
ĆɅȡʬǸɶɾȡʌʳẏɾ =ǍǪțǸȺɐɶ 
of Engineering and 
the Micro -Credential 
in XR focus on hands -
on learning with XR 
tools, providing 
students with 
practical skills directly 
applicable in industry 
contexts . 

Immersive learning 
environments created 
through XR technologies 
allow students to engage in 
realistic virtual scenarios. The 
Innovation Academy at UCD 
developed a VR module 
cultivating future skills that 
places learners within 
controlled simulations. This 
approach enables the 
development of transversal 
abilities in novel ways.  

 

  

BDIC offers modules 
focused on Augmented 
and Virtual Reality 
covering cutting -edge 
advancements within 
the field of XR. Their 
courses prepare 
students to stay at the 
forefront of evolving XR 
technologies and 
expanding applications. 
By learning the latest 
developments, 
students gain expertise 
in developing 
immersive solutions for 
the future of learning 
and beyond.  
 

The SATLE-funded 
FLAME project 
highlights the 
utilization of extended 
reality technologies to 
develop accessible, 
interactive 3D 
learning materials, 
addressing 
deficiencies in the 
availability and 
affordability of 
educational resources 
that have traditiona lly 
hindered certain 
student populations.  

XR applications provide 
avenues for students in the 
Micro -Credential programs 
to create an original virtual or 
augmented reality learning 
environment as a part of 
their digital portfolio to 
showcase their technical 
expertise and creativity as 
teachers.  
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XR technologies also 
encourage 
interdisciplinarity: one 
of the first modules was 
the Digital Construction 
of CDIC, with building 
information modelling 
tools designing a 
project management 
and digital model that 
improves the 
collaboration between 
architects  and the 
planning and 
construction of a 
design.  
 

An increasing number 
of degree programs 
are designed to focus 
on giving students 
practical skills and 
real -world experience 
to tackle the 
challenges of the next 
century by 
thoughtfully 
incorporating 
scenarios involving XR 
technologies into 
internship and 
professional 
placement with 
industry, making sure 
that graduates are 
ready to apply their 
skills when they enter 
an industry.  

XR technologies are 
leveraged to supplement 
and enhance conventional 
pedagogical approaches, 
providing novel avenues for 
engaging students and 
cultivating more impactful 
learning through interactive 
and experiential education 
models reliant upon 
simulation  and virtual 
experimentation.  
 

 

 

Projects like FLAME use education as a vehicle to address gaps in both the 
curricula and format of existing educational resources, enabling even 
populations in the most remote areas to design their interactive learning tools, 
bypassing the traditional financial and technical barriers to access that have 
excluded so many from using such tools in the past.  

Gaps  
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The integration of XR 
technologies into the 
existing curriculum while 
aligning with traditional 
teaching methods and 
standards could pose a 
challenge.  

 

Bringing XR tools to 
thousands of programs 
and institutions requires 
a big investment in 
hardware, software, and 
faculty training, which 
can be very resource -
intensive.  

A critical gap is that 
faculty and students 
possess limited 
knowledge and 
experience with XR 
technologies to be able 
to use them in the 
process of teaching and 
learning.  

 

 

 

 

.The initial costs for 
hardware, as well as for 
software and content 
development are high, 
which some of the 
institutions will find hard 
to fund.  

 

Ensuring XR systems are 
functioning effectively 
and continuously 
requires ongoing 
technical support and 
system maintenance 
throughout its lifespan.  

 

Standardized 
assessment methods to 
measure the 
effectiveness of XR -
enhanced learning 
experiences and their 
impact on educational 
outcomes ought to be 
developed.  

Requested industry developments  

 

 

 
 

Develop strategies for 
the seamless addition of 
XR tech to traditional 
curricula in a manner 
that is in alignment with 
academic standards and 
then builds on traditional 
teaching methods  

Develop a scalable plan 
for deploying XR tools 
into multiple programs 
that lean on efficient 
resource usage and cost -
effective measures.  

 

Provide faculty and 
students with training 
programs in XR 
technologies and 
learning use cases.  
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Identify low -cost 
solutions and cost -
sharing and funding 
opportunities to leverage 
initial investment and 
long -term maintenance 
of XR technologies.  

Provide a robust 
technical support 
structure to help 
manage and maintain 
our suite of XR tools.  

 

Create evaluation 
frameworks for 
measuring the effect 
that XR -enhanced 
learning has on 
educational outcomes, 
establishing universal 
standards for evaluation.  

3.1.2 Vocational Education and Training  

Insights and Analysis  

  

 

Pulse XR, VR Welding 
Simulator, ImTech  Skills, 
CSETIR: Projects focusing 
on health care, welding, 
wind turbines, and 
construction, which is 
perfect for high -risk 
training environments 
with safety and practical 
skills implementations.  

Interestingly, numerous 
foreign consortiums are 
supporting some of the 
projects, underlining a 
tendency towards an 
increase in collaboration 
in VET to uplift the 
standard and quality of 
training in all regions.  

Projects like Digital 
FabLab and CSETIR 
showcase the potential 
for scalability and 
adaptability to different 
sectors, indicating a 
flexible approach to VET 
training.  
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Digital competences are 
a repeated basic 
requirement, further 
emphasizing the 
necessity of digital 
literacy in current VET 
programs.  

 

Most of the projects will 
provide a detailed 
evaluation and feedback 
components that will 
ensure the desired 
learning outcomes. 
Conversely, Pulse XR has 
an activity assessment 
PDF, and the VR Welding 
Simulator measures and 
scores critical weld 
parameters.  

 

The projects aim to 
improve the 
employability of the 
people by providing 
them with practical, 
critical thinking, and 
decision -making skills. 
For instance, the Pulse 
XR teaches clinical skills 
to healthcare students, 
and Digital FabLab 
enhances practical sk ills 
in footwear 
manufacturing.  

 

 

The main priority is to create an engaging and interactive user 
experience. Pulse XR and the VR Welding Simulator are both projects 
that use realistic simulations to recreate real -life scenarios, increasing 
learner engagement and comprehension.  

 Gaps  

 
 

 

 

There is a lack of 
standardized 
implementation 
models and certification 
processes for immersive 
technology -based 
training across different 
vocational disciplines.  

 

Connecting VR/AR 
technologies to traditional 
training methods can also 
be difficult to implement, 
leading to potential gaps in 
comprehensive skill 
development.  

 

Lack of affordability, as 
well as the often -high 
entry -point and 
advanced level of 
technological 
proficiency required, 
further restricts these 
training tools to only 
certain disciplines and 
universities, potentially 
excluding other 
institutions or student 
populations.  
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Minimal research to 
date has explored how 
immersive technology 
training may help or 
hinder employability 
and/or career 
progression.  

Educators may lack 
preparation and support to 
educate with great 
exposure to innovation.  

 

Requested industry developments  

 
 

 

 

Standardized curricula 
and certification 
processes that establish 
uniform recognition and 
meaning of the skills 
acquired through VR and 
AR training programs 
across employers.  

 

Guiding principles for the 
beneficial incorporation 
of immersive 
technologies alongside 
traditional teaching 
methodologies for a 
continuous learning 
journey.  

 

Creating affordable 
solutions and improving 
ease of access to VR & AR 
to promote its use in a 
variety of educational 
environments.  

 

 

 

 

 

 

 

Conduct longitudinal 
studies to verify the 
effectiveness of VR and 
AR training and its 

Offering VR/AR resources 
and professional 
development programs 

 



Alliance4XR [D1.1] Ṿ XR Ṿ state of play, market needs, training trends  

[23|241] 

impact on students' 
employability and skill 
retention highlights the 
immense potential that 
remains in this field.  

for teachers to use these 
tools in the classroom.  

 

3.1.3 Structural Engineering and Construction  

Insights and Analysis  

 

 

 

 

 

 

 

 

Reflecting a growing 
tendency for immersive 
solutions, most of the 
projects exploit VR or AR 
technology to improve 
training, maintenance, 
and design processes for 
structural engineering.  

 

With projects like MEP 
Construction and VR 
Maintenance Simulator, 
the emphasis is on 
efficiency and accuracy; 
time and money are no 
longer spent on long 
processes that traditional 
methods offer.  

 

Examples of this include 
projects that involve 
both real -time 
collaboration and 
feedback (e.g., GOA 
Bridge Management 
System and Hospital 
Nova) to bring 
stakeholders along for 
the journey to drive 
improved outcomes.  

 

 

 

 

 

 

These demonstrated the 
possibilities of scalability 
and extension to other 
sectors and functions, 
with some examples 
being rail signal projects, 
VR Maintenance 
Simulator, etc.  

 

VR Maintenance 
Simulator & Rail Signals - 
Highlights cost savings 
and improvements in 
training outcomes of the 
projects.  

 

As an example of 
technology integration, 
many projects are built 
on BIM, CAD, and GIS 
data showing that new 
technologies should be 
merged into established 
systems for better 
results.  
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The projects are 
additionally supported 
with detailed 
assessment and 
feedback mechanisms to 
enable effective learning 
and smart decision -
making, such as the 
predictive maintenance 
management module in 
the GOA Bridge 
Management System.  

Hospital Nova and VR 
Maintenance Simulator 
are examples of success 
cases, in terms of 
education, raising skills, 
and readiness of staff and 
trainees.  

 

It is important to make 
sure the end users are 
engaging in the projects 
and having a positive 
experience, such as with 
the Hospital Nova 
(employee involved in 
the design process via VR 
tours) and the Rail Signal 
(interactive signal 
sighting VR).  

 

 

 

The different phases of project implementation show 
that this is a field that is dynamic and changing. 
These technologies have diverse ownership, not 
restricted to research institutions, and are driving 
great interest and investment in them.  

Gaps  

 

 

 

 

 

 

 

 

 

Combining these new 
immersive technologies 
can be difficult to 
integrate into their 
existing BIM, CAD, and 

Immersive technologies 
have shown promise in 
pilots but scaling these 
solutions to full -scale, 

While VR and AR tools 
can be immensely 
helpful, engineers and 
construction workers 
may not be trained to 
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GIS systems, ultimately 
affecting this 
interconnected and 
interdependent 
environment leading to 
inefficiencies and data 
silos. 

real -world applications 
can be challenging.  

 

properly apply these 
tools in their everyday 
tasks.  

 

 

 

 

 

 

 

 

The initial costs and 
ongoing investment in 
using immersive 
technologies for 
structural engineering 
can be a hurdle to it 
being widely adopted.  

 

Though VR and AR can 
enhance safety training, 
companies will need a 
fully integrated risk -
management strategy to 
confront the possible 
safety hazards of using 
these technologies on -
site.  

Requested industry developments  

 

 

 

 

 

Improving 
interoperability 
standards and solutions 
to extend the usability of 
existing engineering 
tools in a compatible 
form with the use of VR 
and AR.  

Scalable VR / AR project 
examples; Successful use 
case studies with VR/AR 
in big engineering 
projects.  

 

Designing training for 
professionals who want 
to gain skills in 
immersive technologies.  
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Creating comprehensive 
safety measures and 
management guidelines 
to introduce immersive 
technologies in 
engineering projects  

Ensuring the delivery of 
cost -effective solutions 
that can be repaid, with 
identifying possible 
funding streams to 
support the uptake and 
maintenance of VR / AR 
technologies.  

 

3.1.4 Maritime Professions  

Insights and Analysis  

 

 

 

 

 

The widespread applications of VR 
and AR technologies serve to 
underscore a major priority for 
maritime training. This improves the 
experience and skills of maritime 
personnel starting in the bridge with 
Wärtsilä Voyage Solutions 
augmenting awareness in br idge 
operations through to K -Sim Maritime 
Simulation systems providing 
combined ship handling and 
emergency procedure training. These 
technologies offer high -fidelity 
simulations - they let trainees practice 
and hone their skills in a risk -free 
setting and  minimize the risk of 
mistakes in the field.  

Other such instances include the 
MarSEVR for maritime safety education, 
and VR -based safety training for 
shipyards, all of which point toward a 
cost -effective method of adopting VR 
solutions. In many instances, these 
applications can replace the need for 
physical resources such as fire 
extinguishers and can be utilized in a 
wide range of environments, from 
onboard vessels to land -based training 
facilities, thereby enabling more 
advanced training opportunities and 
minimizing the requirement for 
physical asse ts. 
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Many applications (e.g., BMT's 
REMBRANDT or VSTEP's NAUTIS) 
underscore the importance of real -
time feedback as well as an immersive 
sensorimotor experience. Trainees 
practice ship handling and 
emergency response in LNG -related 
emergencies, with immediate 
feedback and performance 
assessments. This hands -on strategy 
enables recruits to proceed through 
trial and error to develop their 
understanding of maritime dilemmas.  

The use cases provided include training 
for navigation and ship handling, as well 
as emergency procedures and design 
of ships. For example, integrating VR 
into a conceptual ship design process 
enables naval architects to assess 
critical design parameters i n a virtual 
space leading to better design results. 
For emergencies related to LNG, VR -
based trainings address how to safely 
deal with dangerous substances and 
follow safety protocols step -by -step.  

 

 

 

Certain use cases such as the Morild  Ship & Bridge Simulator and the Immersive 
Safe Oceans Technology show how VR can be used in conjunction with existing 
training methods as well as a few different maritime scenarios. The goal of this 
integration is to augment traditional coaching technique s to make them more 
productive and animated.  

Gaps  

 

 

 

 

 

An area lacking in skills is the 
integration of VR and AR technologies 
with marine systems and protocols. For 
example, the integration of the Wärtsilä 
BridgeMate AR system with existing 
navigational data sources, true real -
time synchronization is still an issue. 
Likewise, figuring out how to bring VR -
based training to shipyard safety 

This solution's limitations stem from 
its numerous applications and diverse 
maritime environments that VR and 
AR can touch, making it difficult to 
scale - as illustrated by the white 
paper. For instance, global 
deployment of the K -Sim Maritime 
Simulation s ystems adds complexity 
to the infrastructure and 
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policies can be messy - it must be finely 
tuned to align with physical reality.  

 

maintenance, to ensure the level of 
training quality is consistent 
throughout all training facilities. 
Furthermore, these technologies also 
require optimization for different 
environmental conditions (e.g., 
offshore or coastal).  

 

 

 

 

 

While the tools for VR and AR can lay 
the foundations for specialized training 
programs, more work is needed to 
address the current training 
incompatibility that exists at sea. These 
will be your VR equipment, how to get 
around the different simulation 
interfaces, and how to interpret the 
simulati on results. The effectiveness of 
these immersive tools can be limited 
without proper user training.  

Rollout of VR and AR applications like 
the Morild Ship & Bridge Simulator or 
VR inception projects for shipyard 
safety training means investing in 
hardware, software, and development 
upfront. Wider adoption hinges on 
the ability to justify this outlay 
thro ugh detailed cost -benefit 
analyses and potential funding 
streams.  

 

 

 

 

They are still a long way off from making 
sure the virtual simulations have real -
world characteristics like maritime 
needs. In addition, the VR application 
for safety training at shipyards will have 
little effect unless the shipyard hazards 
are accurately simulated. To bridge the 
gap between virtual training and real 
maritime operations, even more 
realistic and high -fidelity simulations.  

 

While many VR applications provide 
real -time feedback, a limitation is the 
current lack of standardized methods 
to evaluate trainee performance 
between different simulations. For 
example, if it is needed to measure the 
efficacy of training in VR automobile s 
that are designed for both LPG 
emergency handling or maritime 
firefighting, standard performance 
metrics and assessment standards 
are required.  

Requested industry developments  
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Creating seamless 
integrations into VR / AR 
systems to maritime 
systems with relevant 
maritime protocols. This 
will also involve making 
connections to 
navigational data feeds 
for the Wärtsilä 
BridgeMate AR system. 
Moreover, there is a need 
to integrate VR -based 
safety training 
applications with 
existing safety standards 
within shipyards.  

Design scalable 
deployment strategies of 
VR and AR technologies 
that allow adaptation to 
various maritime 
scenarios. This means 
customizing those 
technologies for different 
types of ships, training 
environments, and 
geographical locations 
so that the train ing 
outcomes will be as 
consistent and effective 
as possible.  

Introduce a holistic 
training program to 
ensure the workforce has 
the knowledge to use VR 
and AR tools correctly. 
Thus, these programs 
should instruct how to 
work with VR equipment, 
how to navigate 
simulation interfaces, 
and how to read and use 
the results  of the training 
to get the most value out 
of immersive  
technologies.  

 

 

 

 

Creation of economic 
realization plans that 
justify the initial cost for 
the adoption of VR and 
AR technologies. This 
involves in -depth cost -
benefit modeling that 
potentially shows new 
sources of funding and 
demonstrates the long -
term savings and 
improveme nts in 
operations that these 
technologies have to 
offer.  

Further improvement of 
VR/AR simulations to 
increase their realism 
and fidelity. This involves 
the construction of 
robust physics -based 
models for maritime 
firefighting and 
evacuation training, as 
well as the accurate 
reproduction of shipyard 
hazards in VR  safety 
training applications.  
 

Developing universally 
applicable performance 
metrics and evaluation 
standards to measure 
how well a trainee 
performs on a VR or AR 
simulation. Such proof -
of -concept deployment 
will provide consistent, 
objective measurements 
of the effectiveness of 
these i mmersive tools in 
developing maritime 
skills.  
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3.1.5 Grids and Energy  

Insights and Analysis  

  

 

 

 
In several use cases, such 
as VR-Based Training of 
Heavy Duty Crane 
Operators, Exelon's 
Nuclear Pump Room, 
and MR -Based Remote 
Assistance in Sub -
Stations, organizations 
train in dangerous 
environments without 
risking personnel. In 
addition to safety, it also 
provides them with 
ample preparation for 
the real operating  
conditions  

Using VR and MR 
technologies creates a 
level of immersion that 
allows trainees to better 
understand the material 
as well as retain that 
knowledge longer than 
conventional methods. 
This has seen heavy -duty 
crane operator training 
duration reduce 
significant ly and sub -
station operations 
training become more 
efficient.  

Several use cases 
including the Blue Deal 
Virtual Reality 
Educational Experience 
and VR Solar Farm 
Visualization Tool 
illustrate how immersive 
technology can be 
integrated with existing 
systems such as aerial 3D 
mapping data. The 
integration results in 
eff ective planning and 
visualization, giving 
stakeholders a real -life 
view of energy projects.  

 

 

 

 

 

Applications in MR Based 
Remote Assistance in 
Sub -Stations Operations 
and Aggreko's 
Equipment/Product 
Training Practical 
Assessment are 
successful use -case 
scenarios where the 
system has been found 
to help learn real -time as 
the trainee is performing 

The variety of purpose -
built applications, from 
educating crane 
operators to simulating 
nuclear plant operations 
to exploring a solar farm 
demonstrates the broad 
field, that immersive 
technologies are surely 
set to occupy. These 
technologies can be 
used fo r a range of 
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tasks, mistakes can be 
made but they do not 
have any real -world 
consequences. This 
accelerates the learning 
process as it corrects the 
mistakes as they happen.  
 

applications in the Grids 
and Energy sector 
supporting varied 
training and operational 
requirements.  
 

Gaps  

  

 

Integrating VR and MR 
systems with existing 
grid management tools, 
crane operation 
databases, and nuclear 
facility protocols is 
complex. There are 
challenges in ensuring 
that VR/MR 
environments are 
connected directly to the 
real -time data and 
operations of  SCADA, 
GIS, and CAD.  
 

The scale of the VR and 
MR applications 
(extending across 
significant areas or 
involving a large and 
varied number of objects, 
such as a complex power 
grid or multiple types of 
cranes), presents 
difficulties. Deploying 
these technologies at a 
global level or across 
different sub -station 
setups will need to be 
significantly improved.  
 

Personnel in the energy 
sector are not specially 
trained to work with VR 
and MR systems. There is 
a gap in comprehensive 
training programs 
tailored to the unique 
needs of grid and energy 
operations.  
 
 

 

 
 
 

 

 

 

 

 

The initial costs of 
deploying proprietary VR 
and MR systems (i.e., 
purchasing hardware, 
developing bespoke 
simulations, and 
integrating capability 

There is a gap in 
developing 
multidimensional risk 
management 
frameworks for VR -MR 
simulations in the energy 
sector. These simulations 

The robust remote 
collaboration relies on 
live MR workflows, 
involving the streaming 
of real -time data to 
ensure reliable data 
transmission. 



Alliance4XR [D1.1] Ṿ XR Ṿ state of play, market needs, training trends  

[32|241] 

with at -scale 
infrastructure) are 
extremely high.  
 

are required to 
realistically encompass 
hazards plausible to 
occur in the real -world 
and resources for 
mitigation training.  
 

Improvements are 
required to 
accommodate complex 
multi -user interactions 
and long -distance 
remote monitoring and 
supervision.  

Requested industry developments  

 

 

 

 

 

Development of 
solutions that enable 
effective integration of 
VR and MR systems with 
existing grid 
management tools and 
protocols. This includes 
ensuring compatibility 
and real -time data 
synchronization with 
systems such as SCADA, 
GIS, and CAD to avoid 
data silos.  

Creation of scalable VR 
and MR solutions that 
can handle large -scale 
and complex 
environments, including 
extensive power grids 
and diverse crane fleets. 
Optimization for varied 
conditions, especially for 
outdoor applications, is 
necessary to broaden the 
use of MR technologies.  

Implementation of 
training programs 
tailored to the energy 
sector, focusing on the 
operation of VR/MR tools 
and interpretation of 
their outputs. These 
programs should aim to 
equip personnel with the 
necessary skills to use 
these technologies 
effectively.  

  

 

Strategies to ensure 
these technologies are 
accessible to all 
workforce levels, 
including those in 
remote or less 
technologically 
advanced areas.  

Development of cost -
effective strategies and 
potential funding 
sources to support the 
initial investment and 
ongoing maintenance of 
VR and MR technologies. 
Detailed cost -benefit 

Formulation of 
comprehensive risk 
management strategies 
and safety protocols for 
using VR and MR 
technologies in training 
environments. These 
frameworks should 
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analyses can help justify 
these investments by 
demonstrating long -
term savings and 
operational 
improvements . 

address the simulation of 
real -world hazards and 
provide effective risk 
mitigation training 
specific to the energy 
sector.  

 

 

Enhancement of MR capabilities to support complex real -time interactions, 
including multi -user environments and remote supervision of simultaneous 
tasks. Improvements in network reliability and bandwidth, particularly in remote 
or industrial areas, are needed to support these functionalities effectively.  
 

3.1.6 Remote Collaboration  

Insights and Analysis  

 

 

 

 

The use cases 
demonstrate various 
applications of XR 
technologies for 
education, training, and 
business collaboration. 
ClassVR and zSpace 
focus on enhancing 
educational outcomes 
through VR/AR 
experiences, while 
Labster provides virtual 
lab simulations for 
scientific learning. EON 
Reality supports both 
education and industrial 
training with VR/AR 
tools, and MeetinVR and 

XR technologies are 
effectively used to 
enhance learning 
outcomes and practical 
skills development. 
Platforms like ClassVR 
and Labster provide 
interactive experiences 
that improve student 
engagement and 
understanding of 
complex concepts. 
Similarly, EON Rea lity 
and zSpace offer tools for 
creating immersive 
educational content, 

MeetinVR and VIVERSE 
for Business are pivotal in 
facilitating remote 
collaboration through VR 
meetings, providing 
tools for effective 
communication and 
interaction in virtual 
environments. These 
platforms address the 
challenges of remote 
work by offering 
immersive meeting 
experiences, enhancing 
team collaboration and 
decision -making.  
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VIVERSE for Business 
facilitate enterprise 
meetings in VR, 
emphasizing remote 
collaboration and 
communication.  

promoting active 
learning.  

 

 

 

 

  

Successful 
implementation of these 
XR tools requires 
comprehensive 
integration with existing 
systems and support for 
users. Ensuring proper 
setup, training, and 
maintenance is essential 
for maximizing the 
effectiveness of these 
technologies in various 
settings.  

XR tools offer scalability 
and flexibility, allowing 
them to be adapted to 
different educational, 
training, and business 
contexts. This 
adaptability is crucial for 
addressing diverse user 
needs and expanding 
the applications of XR 
technologies.  

 

All platforms emphasize 
user engagement 
through interactive and 
immersive interfaces, 
ensuring that 
participants remain 
active and involved in 
their learning or 
collaborative activities.  

 

Gaps  

  

 

 

Integrating XR tools with 
traditional educational 
and business systems 
can be complex, 
requiring alignment with 
existing workflows and 
practices.  

 

Scaling these XR 
solutions to 
accommodate large user 
groups or extensive use 
cases can present 
challenges in terms of 
hardware availability, 
user management, and 
performance.  

Ensuring all users are 
proficient in using XR 
technologies requires 
comprehensive training 
programs and ongoing 
support.  
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Implementing XR 
solutions involves 
substantial initial costs 
for hardware, software, 
and content 
development, posing 
financial challenges for 
some organizations . 

Providing ongoing 
technical support and 
maintaining XR systems 
to ensure their effective 
functioning throughout 
their lifecycle is essential.  

 

Developing standardized 
methods to assess the 
effectiveness of XR -
enhanced learning or 
collaboration 
experiences and their 
impact on outcomes is 
necessary.  

 

Requested industry developments  

 

 

 

 

 

 

 

Develop streamlined 
integration solutions to 
align these XR tools with 
existing workflows and 
systems used by 
educational and 
business organizations.  

Create scalable plans for 
deploying XR tools across 
various applications, 
ensuring efficient 
resource allocation and 
minimizing osts  

Implement 
comprehensive training 
programs and resources 
to build proficiency in 
using XR technologies 
and incorporating them 
into educational and 
collaborative practices . 
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Identify cost -effective 
solutions and funding 
sources to support the 
initial investment and 
ongoing maintenance of 
XR technologies . 

Establish robust 
technical support 
systems to ensure the 
effective functioning and 
maintenance of XR tools 
in different contexts.  

Develop frameworks for 
assessing the impact of 
XR-enhanced learning 
and collaboration on 
outcomes, providing 
consistent metrics for 
evaluation.  

3.1.7 AR/VR/M R 

Insights and Analysis  

 

  

DTEK VR Training, Servier 
Virtual Training Solution, 
and VictoryXR  are just a 
few examples of their 
successful use in training 
use cases. VR/AR 
technology provides a 
more interactive, real -life 
environment for users 
practice complex skills, 
learn safety protocols, or 
simply interact with 
learning resources to 
promote kno wledge 
retention and practical skill 
development.  

 

Examples of user 
engagement 
applications, such as 
CALDIC VR EXPERIENCE 
and Industry 4.0 XR 
HUB, also serve to 
underline the 
importance of VR and 
AR for their capability of 
allowing realistic and 
interactive experiences. 
Users can interact with 
these applic ations to 
explore environments, 
complete tasks, or 
manipulate simulations, 
which engages users 
and helps them better 
understand complex 
systems or procedures.  

Equipment 
maintenance, public 
services, and WW 
leakage detection are a 
few of the use cases 
that can make 
maintenance 
operations more agile, 
efficient, and cost -
effective using AR. By 
providing real -time 
guidance and 
visualization, AR can 
enhance the accur acy 
of maintenance tasks, 
leading to fewer errors 
and downtime.  
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Industry 4.0 XR Hub and 
Procurement showcase 
how XR technologies are 
dynamic and able to cater 
to different industrial 
requirements. These 
solutions are fully 
customizable to showcase 
not only different 
equipment but entirely 
different operational 
processes or scenarios to 
serve as versatile training, 
maintenance, and 
operational management 
tools.  

Using the DTEK VR 
Training use case, haptic 
feedback is provided by 
the TeslaSuit, offering a 
novel approach in 
training by allowing 
users to feel the impact 
of their actions. This 
amplifies the 
authenticity of the 
training experience and 
can significantly  
improve learning 
outcomes.  

Solutions like the 
Servier Virtual Training 
Solution and Applied 
Research using AR, also 
highlight the use of 
data collection and 
analysis. The primary 
purpose of these use 
cases is to capture 
detailed performance 
metrics that can be 
used to assess the 
eff ectiveness of 
training, measure 
progress, and identify 
areas for development.  

 

 

With the Industry 4.0 XR HUB use case, users can even collaborate with others 
in shared virtual environments with multiplayer interaction. This feature can 
enhance teamwork and provide a more engaging learning or training 
experience.  

Gaps  

  

 

 

 

 

Implementing VR/AR 
technologies on a larger 
scale remains a 
challenge. Organizations 
often struggle to 
transition from pilot 
projects to full -scale 
deployments due to 
technical limitations, 

Ensuring seamless 
integration between 
VR/AR systems and 
existing organizational 
infrastructure can be 
problematic. 
Compatibility with 
various hardware and 
software platforms is 

Effective use of VR/AR 
technologies requires 
proper training for users. 
Many use cases, such as 
DTEK VR Training and 
VictoryXR, depend on 
users' familiarity with the 
technology. Without 
adequate training and 
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integration issues, and 
cost constraints. For 
example, while Industry 
4.0 XR HUB and Applied 
Research using AR 
demonstrate promising 
applications, scaling 
these solutions across 
multiple facilities or 
departments can be 
complex and resource -
intensive.  

necessary for effective 
deployment. Use cases 
like Equipment 
Maintenance highlight 
the need for AR solutions 
that can easily integrate 
with current 
maintenance 
management systems.  

 

support, users may face 
difficulties, leading to 
suboptimal outcomes 
and reduced 
engagement.  

 

 

 

 

 

 

 

The high initial cost of 
VR/AR equipment and 
ongoing maintenance 
expenses can be a barrier 
to adoption. Projects like 
DTEK VR Training and 
CALDIC VR EXPERIENCE 
require significant 
investment in hardware 
and software, which may 
deter smaller 
organizations or those 
with limited budget from 
adopting these 
technologies . 

Creating relevant and 
high -quality VR/AR 
content tailored to 
specific use cases is 
essential but can be 
resource -intensive. Use 
cases such as MHP Soft 
Skills Training and 
Servier Virtual Training 
Solution need custom 
content development, 
which requires exp ertise 
and can be costly.  

 

Technical challenges, 
including hardware 
malfunctions, software 
bugs, or connectivity 
issues, can hinder the 
effectiveness of VR/AR 
solutions. Use cases like 
Sewer inspection and 
cleaning and Public 
Services Ṿ WW Leakage 
Detection need reliable 
AR software  and 
hardware to ensure 
smooth operation and 
accurate performance 
during maintenance or 
inspection tasks.  

 

 

Adhering to industry -specific regulations and standards is crucial for VR/AR 
applications, especially in sectors like healthcare and industrial maintenance. 
Ensuring compliance with regulatory requirements can be complex and 
requires ongoing monitoring and  updates to the VR/AR solutions used, as seen 
in Servier Virtual Training Solution and Procurement.  
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Requested industry developments  

 

 

 

 

 

 

 

 

Developing frameworks 
and guidelines for 
scaling VR/AR solutions 
across various 
organizational levels is 
crucial. This includes 
standardized integration 
protocols, deployment 
strategies, and support 
mechanisms to facilitate 
widespread adoption, as 
seen in the need for 
scalability in Industry 4.0 
XR HUB.  

 

Establishing 
interoperability 
standards for VR/AR 
systems can facilitate 
smoother integration 
with existing 
infrastructure. This 
includes creating 
compatibility guidelines 
for hardware and 
software platforms to 
ensure seamless 
functionality, as 
highlighted  in the 
Equipment Maintenance 
use case.  

Providing 
comprehensive training 
programs and support 
resources for users of 
VR/AR technologies is 
essential. This includes 
developing user -friendly 
training modules, 
ongoing support, and 
resources to ensure users 
can effectively operate 
and benefit from t hese 
technologies, as needed 
in DTEK VR Training.  

 

 

 
 

 

Identifying and 
developing cost -effective 
VR/AR solutions that 
provide value without 
requiring significant 
financial investment is 
critical. This includes 
exploring affordable 
hardware options, open -
source software, and 

Developing robust 
content creation tools 
and platforms for VR/AR 
applications can 
streamline the process of 
generating relevant and 
high -quality content. 
This includes providing 
templates, development 
frameworks, and 

Building reliable 
technical support 
infrastructure and 
ensuring the availability 
of maintenance services 
for VR/AR systems is 
essential. This includes 
providing quick 
troubleshooting, regular 
updates, and ensuring 
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scalable solutions to 
make these technologies 
accessible to a broader 
range of organizations, 
as seen in VictoryXR.  

 

collaboration tools for 
creating immersive 
experiences tailored to 
specific use cases, as 
highlighted in MHP Soft 
Skills Training.  

the robustness of 
hardware and software 
used, as necessary for 
Public Services Ṿ WW 
Leakage Detection.  

 

 

 

 

 

Offering guidance and 
tools to ensure VR/AR 
solutions comply with 
industry regulations and 
standards can facilitate 
their adoption in 
regulated sectors. This 
includes developing 
compliance checklists, 
monitoring tools, and 
resources to navigate 
regulatory landscapes, as 
seen in the Servier Virtual 
Training Solution.  

 

Implementing 
mechanisms to collect 
user feedback and 
continuously improve 
VR/AR solutions based 
on real -world usage can 
enhance their 
effectiveness. This 
includes integrating 
feedback loops, user 
satisfaction surveys, and 
iterative development 
processes to  refine these 
technologies, as needed 
in Sewer inspection and 
cleaning.  

 

3.2 Analysis of missing learning outcomes and curricula gaps  

In the following section, the collected learning materials are presented, following 

their analysis. In Table 2, a summary of the learning material is presented by sector. 

The analysis of the learning material was conducted based on the gathered 

material and enhanced based on the experience of the authors.  

Table 2 ALLIANCE4XR Learning Material  

Learning  
Material  Title  

Sector  Location  

LM -01 
FLAME Ṿ Facilitated Learning 
with Animated Multi -media 
Engagement  

Higher Education 
Institution  

Table 10 

LM -02  
Training Wind Turbine 
Engineers using Virtual Reality 

Higher Education 
Institution  

Table 10 
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Training Experiences (WMC 
Galway)  

LM -03  
Virtual Reality Welding 
Training Simulator (Dundalk 
Institute of Technology)  

Higher Education 
Institution  

Table 10 

LM -04  
Innovation Academy UCD: 
Virtual Reality for Future Skills  

Higher Education 
Institution  

Table 10 

LM -05  
UCD School of Computer 
Science: Augmented and 
Virtual Reality (COMP3025J)  

Higher Education 
Institution  

Table 10 

LM -06  
Pulse XR (Education Training 
Board Ṿ Ireland)  

Vocational 
Education and 
Training  

Table 11 

LM -07  BodySwaps  
Vocational 
Education and 
Training  

Table 11 

LM -08  Gadgeteer  
Vocational 
Education and 
Training  

Table 11 

LM -09  Virtual Shoe Fablab  
Vocational 
Education and 
Training  

Table 11 

LM -10 VM STEM  
Vocational 
Education and 
Training  

Table 11 

LM -11 
Principles of Augmented 
Reality Technologies  

Vocational 
Education and 
Training  

Table 11 

LM -12 
From spatial data to 
Augmented Reality  

Vocational 
Education and 
Training  

Table 11 

LM -13 
Visualisation of underground 
utility networks in Augmented 
Reality  

Vocational 
Education and 
Training  

Table 11 

LM -14 Putting AR in operation  
Vocational 
Education and 
Training  

Table 11 

LM -15 
Outdoor AR application for site 
instruction and real -scale 
anchoring  

Structural 
Engineering and 
Construction  

Table 12 

LM -16 
In door AR application for 
bridge design  

Structural 
Engineering and 
Construction  

Table 12 

LM -17 
Design and construction of 
zero -emission vessels  

Maritime 
Professions  

Table 13 

LM -18 Engine Room Operations  Maritime 
Professions  

Table 13 
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LM -19 
Shore Side Electricity (Cold -
Ironing)  

Maritime 
Professions  

Table 13 

LM -20  Energy3D  Grids and Energy  Table 14 

LM -21 VR Vision  Grids and Energy  Table 14 

LM -22 ThingLink - Fingrid example  Grids and Energy  Table 14 

LM -23 ITI VR CRANE SIMULATOR  
Remote 
Collaboration and 
AR/VR/MR  

Table 14 

LM -24  SimX  
Remote 
Collaboration and 
AR/VR/MR  

Table 14 

LM -25 Industry 4.0 VR Hub  
Remote 
Collaboration and 
AR/VR/MR  

Table 14 

3.2.1 Higher Education Institutions  

Insights and Analysis  

 

 

 

 

 

 

FLAME and Training 
Wind Turbine 
Engineers 
demonstrate the 
integration of XR 
technologies to 
enhance the learning 
experience by 
providing interactive 
3D models and 
immersive VR 
environments. FLAME 
allows educators to 
create online 3D 
interactive materials, 
while Training Wind 
Turbine Engineers uses 
VR for training 
scenarios relevant to 
renewable energy 
sectors, offering 
practical and engaging 

Virtual Reality Welding 
Training Simulator and 
Innovation Academy UCD: 
Virtual Reality for Future 
Skills emphasize practical, 
hands -on training using XR. 
The Welding Training 
Simulator provides realistic 
simulations of welding 
processes, aiding skill 
acqui sition for engineering 
students. Similarly, the 
Innovation Academy's VR 
module helps students 
develop transversal skills 
such as critical thinking, 
problem -solving, and 
decision -making in 
simulated workplace 
settings.  

Courses like UCD 
School of Computer 
Science: Augmented 
and Virtual Reality 
(COMP3025J) focus on 
educating students 
about the fundamental 
techniques and recent 
developments in VR/AR 
technologies. This 
course covers a range of 
topics from display 
technologie s and 
tracking systems to the 
creation of AR/VR 
applications, providing 
a solid foundation in XR 
for computer science 
students.  
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ways to understand 
complex concepts.  

 

 

 

 

 

 

Principles of 
Augmented Reality 
Technologies and From 
Spatial Data to 
Augmented Reality 
bridge the gap 
between theoretical 
knowledge and 
practical application. 
These courses delve 
into computer vision, 
AR techniques, and 
spatial database 
management, 
equipping students 
with the skills to 
implement AR in 
various fields.  

Virtual Reality for Future 
Skills and FLAME illustrate 
the shift towards using XR to 
foster innovative learning 
strategies. These 
applications create 
interactive and immersive 
environments that enhance 
student engagement and 
practical understanding, 
promot ing a more dynamic 
learning process.  

 

Gaps  

 

 

 

 
 

 

 

 

 

The reliance on VR 
headsets like Meta Quest 
2 or 3 for applications 
such as Virtual Reality 
Welding Training 
Simulator and 
Innovation Academy 
UCD: Virtual Reality for 
Future Skills presents 

There's a lack of 
standardized guidelines 
for effectively integrating 
XR tools into existing 
curricula, making it 
challenging to align XR 
applications like Training 
Wind Turbine Engineers 
and Gadgeteer with 

Many educators lack the 
training necessary to 
effectively utilize XR 
technologies in their 
teaching practices, 
limiting the potential 
benefits of tools like 
FLAME and Virtual Shoe 
Fablab.  
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accessibility challenges 
due to the high cost and 
limited availability of 
these devices.  

traditional educational 
frameworks.  

 

 

 

 

 

 

 

XR content may not 
always align with the 
specific needs of diverse 
educational fields or 
adapt well to different 
cultural contexts, as seen 
in applications like VM 
STEM and Principles of 
Augmented Reality 
Technologies.  

Existing evaluation 
methods may not 
adequately measure 
learning outcomes in XR 
environments, 
highlighting the need for 
improved assessment 
tools for applications like 
Gadgeteer and 
BodySwaps.  

Requested industry developments  

 

 

 

 

 

 

 

 

 

Develop cost -effective 
XR solutions to improve 
accessibility for 
applications such as 
Pulse XR and Virtual 
Reality Welding Training 
Simulator, ensuring 
broader adoption and 
use. 

Create detailed 
guidelines to facilitate 
the integration of XR 
technologies into 
traditional educational 
curricula, as required for 
Training Wind Turbine 
Engineers and 
Gadgeteer.  

Implement 
comprehensive training 
programs to equip 
educators with the skills 
needed to effectively use 
XR technologies, as 
needed for applications 
like FLAME and Virtual 
Shoe Fablab.  
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Develop XR content that 
is adaptable to various 
languages and 
educational standards, 
addressing the need for 
more customized 
learning experiences in 
applications like VM 
STEM and From Spatial 
Data to Augmented 
Reality.  

Develop advanced 
assessment tools 
specifically designed for 
XR learning 
environments to provide 
detailed performance 
insights and effective 
feedback, as indicated by 
the gaps in Gadgeteer 
and BodySwaps.  

 

 

3.2.2 Vocational Education and Training  

Insights and Analysis  

  

 

 

 

Applications like Pulse 
XR and Virtual Shoe 
Fablab  highlight how XR 
technology facilitates 
realistic simulations for 
skill training in VET. For 
example, Pulse XR 
provides a virtual 
hospital environment for 
healthcare students to 
practice clinical skills and 
decision -making without 
patient risk. Virtual Sh oe 
Fablab enables hands -on 
practice in footwear 
manufacturing using AR, 
enhancing real -world 
skill application.  

Tools such as BodySwaps 
and VM STEM increase 
engagement through 
interactive scenarios and 
virtual environments. 
BodySwaps offers VR -
based simulations for 
soft skills training, like 
interviews and conflict 
resolution. VM STEM 
engages students with a 
virtual  museum 
showcasing STEM 
exhibits, fostering 
immersive exploration of 
scientific concepts.  

Applications like 
Gadgeteer and Training 
Wind Turbine Engineers 
offer specialized training 
in engineering principles 
and disaster response. 
Gadgeteer uses VR to 
teach mechanical 
engineering through 
Rube -Goldberg machine 
simulations, while 
Training Wind Tur bine 
Engineers prepares 
students for wind turbine 
maintenance with VR 
disaster scenarios.  
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Tools such as Pulse XR 
and VM STEM integrate 
XR content with LMS 
platforms like Moodle, 
supporting 
comprehensive 
educational strategies 
and tracking student 
progress. These 
integrations provide 
analytics for monitoring 
engagement and 
outcomes.  

 

XR applications like 
Principles of Augmented 
Reality Technologies and 
Gadgeteer focus on 
building technical skills 
and competencies. They 
expose learners to 
advanced XR 
technologies and 
prepare them for future 
roles requiring tech 
proficiency.  

 

Gaps  

 

 

 

 

 

 

 

 

High costs and limited 
availability of VR 
headsets like Meta Quest 
2 or 3 restrict use, as seen 
in Pulse XR and 
BodySwaps.  

 

There is a lack of clear 
guidelines for 
incorporating XR tools 
into traditional VET 
curricula, creating 
integration challenges 
for applications like 
Gadgeteer and Training 
Wind Turbine Engineers.   

Many educators lack the 
technical skills to 
effectively use XR 
technologies, limiting 
the potential benefits of 
tools like Virtual Shoe 
Fablab and Principles of 
Augmented Reality 
Technologies.  

 

  

XR content may not 
always meet the specific 
needs of various 
vocational fields or adapt 
well to different cultural 
contexts, as noted in VM 
STEM and From Spatial 

There is a need for 
effective evaluation tools 
for XR learning, as 
current tools may not 
adequately assess 
performance in XR 
environments, seen in 
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Data to Augmented 
Reality.  

 

Gadgeteer and 
BodySwaps.  

 

Requested industry developments  

 

 
 

 

 

Develop more affordable 
XR solutions to overcome 
hardware accessibility 
challenges noted in 
Pulse XR and 
BodySwaps.  

Create comprehensive 
guidelines to assist with 
integrating XR into VET 
curricula, aligning with 
Gadgeteer and Training 
Wind Turbine Engineers.  

Implement robust 
training programs to 
equip educators with 
technical skills for XR use, 
as needed by Virtual 
Shoe Fablab and 
Principles of Augmented 
Reality Technologies.  

 

 

  

 

 

 

Develop diverse and 
localized XR content that 
adapts to different 
languages and 
educational standards, 
addressing gaps in VM 
STEM and From Spatial 
Data to Augmented 
Reality.  

 

Create tailored 
assessment tools for XR -
based learning to 
provide detailed 
performance insights 
and effective feedback, 
as indicated by 
Gadgeteer and 
BodySwaps.  

 

 

3.2.3 Structural Engineering and Construction  

Insights and Analysis  
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Through interaction with 
3D models and real -scale 
simulations using 
technologies like Unity and 
Azure Spatial Anchoring, 
students gain practical 
skills that are crucial for 
their professional 
development in structural 
engineering.  

These applications 
simulate site conditions 
and design changes, 
enabling students to 
practice real -world tasks 
such as assembly and 
dimension checks in a 
controlled virtual 
environment. This 
exposure helps bridge 
the gap between 
theoretical knowledge 
and p ractical 
application.  

AR and MR 
technologies foster a 
more engaging 
learning environment 
by allowing students to 
interact with 3D 
content, participate in 
simulations, and 
collaborate on 
structural design tasks, 
thus promoting a 
deeper understanding 
of complex 
engineering concep ts 
and teamwork.  

Gaps  

 

 

  

 

 
The lack of integration 
with Learning 
Management Systems 
(LMS) like Moodle or 
Brightspace limits the 
ability to streamline 
content delivery, monitor 
student progress, and 
centralize educational 
resources and 
assessments.  

 
The absence of built -in 
accessibility features in 
these applications 
restricts their usability for 
students with disabilities, 
highlighting a need for 
features such as text -to -
speech, screen readers, 
and adjustable display 
settings to ensure 
inclusivity.  

 
Dependence on specific 
hardware (e.g., Microsoft 
HoloLens) and software 
(e.g., Unity game engine 
and MRTK) can be 
prohibitive for 
institutions with 
constrained budgets or 
resources, necessitating 
the exploration of more 
affordable or alternative 
solutions.  
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Current applications are 
specifically tailored to 
bridge engineering 
scenarios and may not 
easily adapt to other 
areas within structural 
engineering and 
construction. Expanding 
content to cover a 
broader range of 
disciplines and scenarios 
would enhance their 
utility.  

The absence of 
integrated evaluation 
tools and feedback 
mechanisms within the 
AR applications hinders 
the ability to assess 
student performance, 
provide constructive 
feedback, and track skill 
development effectively.  
 

Requested industry developments  

 

 

 
 

 

 

 

Incorporating LMS 
support would facilitate 
the distribution of 
educational materials, 
allow for better tracking 
of student progress, and 
offer a platform for 
assessments and 
feedback, thus 
improving overall 
learning management.  
 

Developing and 
implementing 
accessibility features 
would make the 
applications more 
inclusive, 
accommodating 
students with diverse 
needs and ensuring 
equal access to learning 
resources.  
 

Exploring more cost -
effective hardware and 
software options or 
developing flexible 
applications that do not 
rely on high -end 
equipment would make 
these technologies more 
accessible to a wider 
range of educational 
institutions.  
 

 

 
Creating versatile 
content that can be 
adapted to various 
structural engineering 
and construction 
scenarios would extend 
the educational value of 
these applications, 
making them useful for a 
broader audience.  

Implementing tools for 
evaluating student 
performance, providing 
feedback, and tracking 
progress within the AR 
applications would 
enhance learning 
outcomes by enabling 
targeted skill 
development and 
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 identifying areas for 
improvement.  
 

 

3.2.4  Maritime Professions  

Insights and Analysis  

 

 

 

 

 

 

 

The use cases, including Design and Construction of 
Zero -Emission Vessels, Engine Room Operations, 
and Shore Side Electricity (Cold -Ironing), 
demonstrate the significant role of XR technologies 
in maritime professions. They enhance practical 
understanding by providing immersive, interactive 
experiences that replicate real -world scenarios 
without actual risks. These applications are 
particularly valuable for training in high -stakes 
environments such as zero -emission vessel design 
and engine room operations.  

Pulse XR and Engine 
Room Operations 
highlight the 
effectiveness of XR in 
developing clinical and 
technical skills. By 
simulating real -world 
environments and tasks, 
students can practice 
and refine their abilities 
in a controlled setting, 
improving their 
readiness for real -world 
applications.  

 

 

 

 

 

 

 
The interactive elements 
in these use cases, such 
as the Virtual 
walkthroughs of zero -
emission vessels and 
Simulation of engine 
operation, offer deep 
engagement and 
learning by allowing 
users to explore complex 
systems and scenarios. 
This approach not only 

 
The focus on industry -
specific skills and 
knowledge, such as 
those required for Shore 
Side Electricity and 
Engine Room 
Operations, ensures that 
training is aligned with 
current industry 
standards and practices. 
This alignment helps in 
bridging the gap 

 
Effective integration with 
LMS platforms, as seen in 
all use cases, facilitates 
tracking of learner 
progress, provides access 
to assessments, and 
supports a seamless 
educational experience. 
This integration 
enhances the learning 
process by combining 
immers ive experiences 
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aids in understanding 
but also in problem -
solving and decision -
making processes.  

between academic 
learning and professional 
application.  
 

with structured 
educational frameworks.  
 

Gaps  

 

 

 

 

 

 

 

 

 

While XR applications 
excel in technical 
training, there is a 
noticeable gap in 
addressing non -
technical skills such as 
leadership, teamwork, 
and communication, 
which are critical in 
maritime operations but 
are not thoroughly 
covered.  
 

There is a general lack of 
comprehensive 
accessibility features 
across the use cases, 
making it difficult for 
shore -based 
professionals with 
disabilities to fully 
engage with the content. 
Enhancements in 
accessibility, such as 
more robust support for 
scree n readers and 
alternative navigation 
options, are needed.  

Current XR applications 
may not fully 
accommodate the 
diverse learning paces of 
students. There is a need 
for more adaptive 
learning features that 
allow for personalized 
learning experiences 
based on individual 
progress and 
understanding.  
 

 

 

There is limited 
integration of real -time 
data or live simulations in 
the current XR tools, 
which could enhance the 
realism and applicability 
of the training modules 
by providing up -to -date 
scenarios and dynamic 
learning environments.  
 

Some XR applications 
may face challenges in 
scalability, particularly in 
terms of hardware 
requirements and the 
need for high -speed 
internet, which could 
limit their use in 
resource -constrained 
environments or regions 
with less technological 
infrastructure.  

Requested industry developments  
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Development of XR 
modules that focus on 
soft skills, including 
leadership, crisis 
management, and 
effective 
communication, to 
complement technical 
training and provide a 
more holistic educational 
experience.  

Implementation of 
comprehensive 
accessibility features to 
ensure that all shore -
based professionals, 
including those with 
disabilities, can fully 
engage with XR learning 
materials.  
 

Incorporation of adaptive 
learning technologies 
that can adjust the 
complexity and pace of 
training modules based 
on individual learner 
performance and 
feedback.  
 

 

 

Integration of real -time 
data and live simulations 
to provide more dynamic 
and current learning 
experiences that reflect 
the latest industry 
conditions and 
challenges.  
 

Development of scalable 
solutions that can be 
effectively implemented 
in various educational 
settings, including those 
with limited access to 
high -end technological 
infrastructure, to 
broaden the reach and 
impact of XR training 
tools.  

3.2.5 Grids and Energy  

Insights and Analysis  

 

 

 

 

 

 

The XR applications in 
this sector offer a range 
of training experiences, 
from designing 

These applications 
effectively leverage XR to 
simulate real -world 
scenarios. Energy3D 

ThingLink helps in 
reducing the need for 
physical travel to remote 
sites for training and 
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renewable energy 
systems in Energy3D to 
practical, hands -on 
training for technicians 
through VR Vision. 
ThingLink is used for site 
safety training, providing 
immersive virtual 
environments to 
familiarize employees 
with power station 
settings.  
 

focuses on simulating 
energy systems for 
educational purposes, 
allowing users to 
visualize and analyze the 
performance of 
renewable energy 
installations. VR Vision 
offers interactive 
simulations for various 
energy sector roles, 
enhancing the practical 
skil ls of technicians 
through realistic training 
scenarios.  

orientations, cutting 
down on time and 
environmental impact. 
This is particularly useful 
for energy companies 
managing 
geographically dispersed 
infrastructure, as it allows 
employees to virtually 
explore and understand 
site layouts and safety 
protocols wit hout being 
on -site.  
 

Gaps  

 

 

 

 

There is a lack of comprehensive 
integration with Learning 
Management Systems (LMS) across 
the XR applications, which hinders 
seamless incorporation into existing 
educational and training programs. 
Only Energy3D and ThingLink have 
some form of integration or potential 
for integration with LMS platforms, 
while VR Vision does not explicitly 
support it.  

There are minimal accessibility features 
across these XR applications, such as 
text -to -speech or adjustable font sizes, 
which could limit usability for 
individuals with disabilities.  

Needs  

   

There is a need for 
improved integration 
with LMS platforms to 
facilitate tracking of 
learner progress and to 
incorporate XR training 
more effectively into 
formal education and 
training curricula.  

Incorporating more 
accessibility features, 
such as screen readers 
and customizable user 
interfaces, would make 
these applications more 
inclusive and user -
friendly for a broader 
audience.  

Enhanced real -time data 
tracking and analytics 
within the XR 
applications could 
provide more detailed 
insights into user 
interactions and learning 
outcomes, which would 
be valuable for both 
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educators and industry 
professionals.  

3.2.6  Remote Collaboration and AR/VR/MR  

Insights and Analysis  

 

 

 

The ITI VR Crane 
Simulator and SimX 
demonstrate the 
effective use of VR for 
simulating real -world 
training scenarios in 
machinery operation and 
healthcare, respectively. 
They highlight how VR 
can create immersive, 
realistic environments 
for practicing comp lex 
tasks and decision -
making without the 
associated risks of real -
world practice.  

 

Industry 4.0 VR Hub 
offers an innovative 
approach to educating 
users about modern 
manufacturing, circular 
economy, and robotics 
through immersive VR 
experiences. This use 
case emphasizes the 
integration of Industry 
4.0 concepts into 
training to enhance 
und erstanding and skills 
in automation and 
modern production 
processes.  

 

All applications leverage 
interactive elements to 
enhance user 
engagement. From 
handling machinery in 
simulated environments 
(ITI VR Crane Simulator) 
to practicing patient care 
(SimX) and configuring 
factory layouts (Industry 
4.0 VR Hub), these 
application s show how 
interactivity in VR/AR/MR 
can improve learning 
outcomes by providing 
hands -on, experiential 
learning opportunities.  

 
 

The integration with 
Learning Management 
Systems (LMS) varies 
across applications. SimX  
and Industry 4.0 VR Hub 
provide options for 

While accessibility 
features are minimal 
across these 
applications, Industry 4.0 
VR Hub incorporates 
audio guides and visual 
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exporting session data 
for performance analysis, 
enabling a more data -
driven approach to 
training and assessment.  

hints, showing some 
consideration for 
accessibility, though 
overall improvement in 
this area is needed.  

Gaps  

 

 

 

 

 

 

 

 

Most applications lack 
comprehensive 
accessibility features, 
such as alternative input 
methods for those with 
disabilities, screen reader 
support, and closed 
captions for videos.  

 

The integration with LMS 
is not uniformly available 
or optimized across all 
applications. More 
seamless integration and 
better tracking of user 
progress within LMS 
platforms could enhance 
the overall utility and 
effectiveness of these 
training tools.  

 

There is a need for more 
robust real -time 
collaboration features. 
While Industry 4.0 VR 
Hub supports 
multiplayer interactions, 
similar capabilities are 
lacking in the ITI VR 
Crane Simulator and 
SimX, which could 
benefit from enhanced 
collaborative learning  
and teamwork 
functionalities.  

Requested industry developments  

 

 

 

 

 

 

 

 

Development of 
comprehensive 
accessibility options, 
including text -to -speech, 
adjustable interfaces, 
and compatibility with 

Improved and more 
seamless LMS 
integration to facilitate 
tracking, assessment, 
and reporting of user 
performance, which is 

Inclusion of more 
advanced real -time 
collaboration tools to 
enable simultaneous 
participation and 
interaction among users, 
















































































































































































































































































































































































