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1. Introduction 

 
In an era characterised by increasing interconnection and the pervasiveness 
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Abstract 
 
Generative Artificial Intelligence (GenAI) is revolutionising teaching practices, 
offering new opportunities to personalise learning and improve the interaction 
between students and content. This paper aims to explore the uses of GenAI and 
immersive technologies in teaching practices, with a specific focus on Italian 
schools and universities. A review of the literature and state of the art was 
conducted, through the analysis of existing projects and case studies, in order to 
investigate how these joint technologies can enhance learning and address 
complex teaching challenges. Although the projects reviewed show a wide range 
of innovative applications that exploit GenAI and immersive technologies to 
enhance learning experiences, develop critical thinking and problem-solving 
skills, several challenges emerged in terms of accessibility and scalability of the 
tools. 

 
Keywords: Generative Artificial Intelligence; Immersive Technologies; Virtual 
Reality; Educational Innovation. 
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of technology, digital tools have become an essential component of everyday 
life, seamlessly intertwined with the perceived reality and the interactions that 
define it. In this context, artificial intelligence (AI) plays an increasingly central 
role, serving as the driving force behind numerous technological platforms that 
facilitate a wide range of activities. 

A notable example is the interaction with voice assistants such as Apple’s 
Siri or Google Assistant for navigation purposes. These systems not only 
interpret voice commands but, through complex algorithms, gradually learn 
user habits and preferences, enhancing the accuracy and personalisation of 
responses over time. Similarly, platforms like Facebook utilise AI for facial 
recognition, a technology that automatically identifies individuals in images, 
suggesting tags and improving the sharing experience. Services like Netflix and 
Amazon also deploy machine learning algorithms to analyse previous 
interactions, such as watched films or purchased items, to recommend content 
or products of potential interest. Each recommendation is based on a 
sophisticated AI process that analyses and interprets user behaviour to provide 
targeted suggestions. 

The operation of generative AI relies on various computational 
architectures. Its use by non-specialist audiences is made possible through 
systems that simplify interaction, including through dialogue. Some of the most 
well-known systems include ChatGPT by OpenAI (both base and Plus), Gemini 
(formerly Bard) by Google, Copilot by Microsoft, MidJourney, and Claude by 
Anthropic. 

The rapid advancement of technology, particularly the transition from an 
information-based society to one dominated by algorithms, has sparked a 
debate about the ethical, social, and legal implications associated with the use 
of artificial intelligence, bringing increased attention to the issue of automation 
(Buccini, 2024). This has created a need to adapt traditional concepts and 
categories to a new social model governed by automation, which has further 
intensified the existing dichotomy between humans and technology (Accoto, 
2017; 2019). 

The use of AI in education is at the heart of an increasingly multidisciplinary 
debate, involving fields such as education, psychology, neuroscience, 
linguistics, sociology, and anthropology. This interdisciplinary dialogue is 
essential for fully understanding and harnessing the potential of AI and 
addressing emerging challenges. As Luckin and Cukurova (2019) assert, 
creating meaningful connections between AI and education requires that 
research and experimentation fields mutually influence each other, finding a 
shared space for discussion, design, and development through the joint 
negotiation of models, values, objectives, actions, and outcomes. 
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2. Large Language Models, Transformers, and Black Boxes: A Technical 
Overview of GenAI’s Exponential Rise 
 

Before exploring the many thought-provoking applications of AI in 
education, it is necessary to briefly review the rapid development of AI in recent 
years and evaluate a few key technical characteristics that define AI-based tools 
and their use. 

According to Russell and Norvig (2016), Artificial Intelligence (AI) is 
simply defined as “the study of agents that receive percepts from the 
environment and perform actions”, but, throughout the discipline’s history, it 
has also been considered “The art of creating machines that perform functions 
that require intelligence when performed by people” (Kurzweil, 1990), and 
“[The automation of] activities that we associate with human thinking, 
activities such as decision-making, problem solving, learning ...” (Bellman, 
1978). From this perspective, we can see how AI and its applications are already 
well-spread in today’s society: chess-playing bots, algorithms for the prediction 
of the stock market, self-driving cars, and even something as seemingly trivial 
as email spam filters are all “intelligent” tools based on AI. 

Nonetheless, since the birth of computers, there has been a certain 
fascination with creating human-like machines, often blurring the lines between 
science and science fiction (Natale and Ballatore, 2020). For many scientists 
AI research goes beyond creating machine learning algorithms and extends to 
the possibility of achieving true, human-like intelligence - and even 
consciousness - in machines. Tools such as the Turing test (1950), which was 
designed to evaluate whether a machine’s intelligence had reached human 
levels, were conceived in this context. It is no coincidence that most 
representations of AI in popular culture focus on dystopian scenarios where 
robotic beings gain the self-perception and intelligent reasoning required to 
deem themselves “human” (Geraci, 2011). 

For these reasons, and to appeal to the human tendency to sympathize with 
anthropomorphized inanimate entities (Epley et al., 2007), there have been 
numerous efforts to design AI agents capable of communicating through natural 
language with their human users. These efforts date back to the 1960s with 
ELIZA (Weizenbaum, 1976), a chatbot that simulated conversations by 
leveraging a pattern-matching methodology. However, ELIZA had no real 
understanding of what was being said, either by its human counterpart or by 
itself. Since then, Natural Language Processing (NLP) has developed as a 
subfield of computer science, and - thanks to machine learning - considerable 
improvements have been made in the automatic interpretation and generation 
of human discourse. Another peculiar example is Microsoft’s Tay, a bot that 
was designed to share its “thoughts” on Twitter by learning from other tweets. 
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Tay was quickly discontinued after it started showing racist tendencies based 
on interactions with users (Wolf et al., 2017).  

This example highlights a key issue in AI development: AI algorithms have 
always only been as good as the data they have been “trained” on. Machine 
learning is a delicate process, requiring the careful curation of datasets that an 
AI model can base its behavior on. For instance, a chess bot can only recognize 
a good move by having analyzed, during its training phase, thousands of 
winning moves played in human matches. Similarly, a chatbot determines how 
to respond to certain user prompts by recognizing linguistic patterns in the 
thousands of human conversations it has been trained on. In Tay’s case, this 
included racist remarks made by human Twitter users. 

In the 2010s, two major breakthroughs laid the foundation for the current 
generative AI boom. First, deep learning, a subset of machine learning based 
on artificial neural networks – computational models that mimic the structure 
and functioning of biological brains (Hassabis et al., 2017) – began to 
exponentially improve thanks to the computational power granted by modern 
graphic processing units (GPUs). In particular, the results obtained through 
computer vision tasks based on convolutional neural networks (CNNs) and 
GPUs catalyzed an actual “deep learning revolution”, leading to the 
development of specialized hardware and algorithms optimizations for deep 
learning (Sze et al., 2017).  

A major culmination of this revolution occurred in 2017 when Vaswani and 
colleagues introduced the transformer architecture in their landmark paper 
“Attention is All You Need” (2017). This new, efficient deep learning 
architecture, based on Bahdanau’s attention mechanism (2014), quickly 
became the foundation for developing large language models (LLMs), artificial 
neural networks focused on natural language interpretation and generation. The 
public release of OpenAI’s ChatGPT, a chatbot based on the LLM GPT-3.5, in 
November 2022, put AI in the public spotlight due to the unprecedented quality 
of its outputs. 

Today, many other LLMs are publicly available: Google’s Gemini, 
Anthropic’s Claude, and Microsoft’s Copilot. Many open-source models also 
exist (Touvron et al., 2023). Funding and public interest in generative AI are at 
an all-time high, and the market value around the field has reached billions of 
dollars (Maslej et al., 2023). 

It is now extremely easy, both from an economic and from a standpoint, to 
interact with state-of-the-art LLMs and produce artificial text, audio, images 
and videos that are increasingly difficult to distinguish from human-made 
outputs. This shift has altered workflows, leading to the reevaluation of jobs 
centered on content creation, such as copywriting, while also improving 
efficiency in some cases (Noy and Whang, 2023). It has also made independent 
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learning more accessible by providing clear and concise information on a 
variety of topics, though errors may still arise in lesser-known areas. However, 
it has certainly led to the proliferation of malicious disinformation, as 
exemplified by the diffusion of LLM-powered bots deployed en masse on 
social media to sway public opinion (Goldstein et al., 2023). 

A significant challenge in evaluating the future development of LLMs is our 
inability to fully understand how they work. The text input that each model 
processes is converted into tokens and then into numerical embeddings, which 
are vector representations. These embeddings pass through several layers of 
matrix multiplications before being converted back into readable text (Yin and 
Neubig, 2022). The complex calculations across billions of parameters are 
almost impossible to interpret, and the stochastic elements involved in training 
and generation make the process even less understandable (Guidotti et al., 
2018). Comprehending the mechanisms behind LLMs is one of the main 
challenges AI scientists face today. 

Another issue concerns LLM reliability: they are often prone to 
“hallucinations”, or confidently generated errors. Moreover, imperfect training 
data can lead to biases, which are difficult to account for due to the large volume 
of data involved in training and the aforementioned lack of explainability. 
While larger models with greater context lengths are improving in this regard, 
the problem remains. Some scientists have proposed Retrieval-Augmented 
Generation (RAG) as a possible solution: by providing LLMs with a database 
of reliable documents to take information from, the likelihood of hallucinations 
can be drastically reduced, making LLMs more useful as research assistants 
(Gao et al., 2023). 

Concerns also persist regarding the environmental impact of LLMs, which 
remains significantly high (Wu et al., 2022), as well as the security of the 
information contained in prompts given to closed-source models (Elliott and 
Soifer, 2022). Fortunately, open-source models are becoming increasingly 
capable and easier to use, though they still require considerable computational 
power and costs, which may not be feasible for many privates, research 
institutions, or schools. 
 
 
3. GenAI in education. A risk or an opportunity? 
 

In recent years, Artificial Intelligence (AI) has revolutionized several fields, 
including education. As mentioned in the introduction, among its most 
promising yet controversial applications is generative artificial intelligence 
(GenAI), a technology that can create complex digital content (such as text, 
images, video, and audio) by emulating human-produced content (Baidoo-Anu 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage please see: http://creativecommons.org



Education Sciences & Society, 2/2024 ISSNe 2284-015X 

 

405 

and Ansah, 2023). This innovation is transforming the way education is 
designed and delivered, opening up new possibilities for personalized and 
adaptive learning, while raising important ethical and practical issues (Yu and 
Guo, 2023). 

 It is therefore necessary to conduct an analysis of the potential and risks of 
AI in this area so as to understand how this technology can transform education 
and what precautions are needed to ensure that its impact is positive and 
inclusive. 

According to Bahroun and colleagues (2023), one of the main potentials of 
GenAI in education is the possibility of personalizing learning. Indeed, 
traditionally, educational systems take a one-size-fits-all approach to the 
learning and teaching process, an approach according to which the same 
method is applied to all students and learners, regardless of their individual 
needs. In this sense, AI and GenAI systems are able to revolutionize this model, 
enabling personalized learning that is tailored to the specific needs of each 
learner. As examples, one can cite elearning platforms such as Khan Academy 
or Coursera where AI suggests personalized content based on the individual 
learner’s progress; this is possible through the use of advanced algorithms that 
can analyze students’ learning behavior, identify areas of weakness, and 
provide additional resources or exercises aimed at improving their skills 
(Jaouadi and Maaradji, 2024). 

Among the most popular and well-known GenAI applications for content 
customization are ChatGPT by OpenAI, Gemini by Google and Copilot by 
Microsoft; the latter can create instructional content tailored to the needs of 
each student, generate exercises, quizzes and explanations that adapt to the 
level of understanding and individual learning styles (Montenegro-Rueda et al., 
2023). They are not only useful for students but also and especially for teachers 
who can streamline some of the work of preparing teaching materials, allowing 
them to focus on activities that require more direct human interaction, such as 
mentoring and personalized support. This can not only increase the efficiency 
of educators, but also ensure a greater variety and quality of content offered to 
students (Grassini, 2023). 

Another opportunity that should not be underestimated concerns the 
possibility of access to distance learning, which is crucial in terms of 
autonomous learning. In fact, in contexts where access to educational resources 
is limited, GenAI can offer support and learning materials to anyone with an 
Internet connection. This has the potential to democratize access to education 
and provide learning opportunities for students in remote areas or in economic 
hardship (Harry and Sayudin, 2023).  

AI can also be applied to innovative teaching methodologies: there have 
been experiments regarding the use of ChatGPT in roleplaying games, made 
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more interactive and accessible than ever by the LLM’s involvement in creating 
and manipulating game scenarios (Stampfl et al., 2024). Another area where 
GenAI, and AI more generally, can have a significant impact is in assessment: 
AI algorithms can be used to create and evaluate tests, reducing teachers’ 
workload and ensuring more objective assessment. In addition, AI can be used 
to develop new forms of assessment, such as natural language analysis to assess 
creative writing or the use of virtual simulations to test practical skills 
(Sekeroglu et al., 2019). 

Despite its potential, the use of GenAI in education is not without risks and 
issues. A first risk concerns the reliability and quality of the content generated. 
AI models are trained on huge amounts of data and can produce content that, 
although well structured, may contain errors or unverified information. This is 
of particular concern when AI is used to generate educational materials. For 
example, if an AI model creates an incorrect explanation of a scientific concept, 
this could lead students to develop incorrect understandings that are difficult to 
correct (Mao et al., 2024). In addition, the use of generative AI could raise 
ethical issues regarding the creation and use of content. AI can generate content 
that is hard to discriminate from human-created content, raising questions about 
intellectual property and content appropriation. It is essential to establish strong 
ethical guidelines for the use of AI in education to ensure that generated content 
is used conscientiously and fairly. 

Another significant risk is data privacy and security. Generative AI models 
necessitate considerable quantities of data to train and function. This raises 
concerns about the collection and use of students’ personal data. Protection of 
sensitive data is crucial, and educational institutions must ensure that student 
information is treated with the utmost confidentiality and security. The use of 
generative AI could increase the risk of data exposure if not managed properly 
(McDonald et al., 2024). In addition, there is a risk that the implementation of 
generative AI may exacerbate existing inequalities in the educational system. 
Institutions with limited resources may find it difficult to adopt these advanced 
technologies, creating a gap between colleges and universities that have access 
to these innovations and those that do not. This could lead to growing inequality 
in access to educational opportunities, with the more privileged institutions 
benefiting more from the potential of generative AI than those less well 
endowed (Peconio et al., 2024). 

In addition to generative artificial intelligence, other technologies are 
emerging as powerful educational tools, particularly Virtual Reality (VR) and 
Augmented Reality (AR). The term augmented reality (AR) refers to an 
enrichment of human perception, thanks to a series of information realized in a 
digital format, superimposed on the real, physical world (Panciroli and 
Macauda, 2018); on the other hand, the term virtual reality (VR) refers to “an 
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artificial set of images and sounds, produced by a computer to create a 
simulated environment that incorporates auditory, visual, haptic, and other 
feedback” (Smutny et al., 2019). This technology can be used to create real-
world-like environments or fantastical scenarios that cannot be experienced in 
conventional physical reality (Rossi et al., 2022). By harnessing LLMs’ 
capability to rapidly generate novel textual and visual content, future VR 
applications could become increasingly dynamic, featuring real-time dialogues 
and constantly evolving scenarios to explore (Bozkir et al., 2024). Combining 
AI with VR and AR not only makes learning more engaging, but it can also 
overcome physical and logistical barriers. Immersive technologies allow 
students to participate in virtual lectures and labs regardless of their 
geographical location, while AI ensures that the experience is tailored to each 
individual’s needs.  

On the Italian scene, there are several pilot studies and experiments about 
the use of GenAI in education and its combination with VR and AR. As an 
example, it is possible to mention the Extended intelligence Lab of 
CarraroLAB1, a platform developed to integrate Artificial Intelligence with 
Virtual and Augmented Reality. The main application area is immersive 
education, but marketing, entertainment, tourism, culture, technical training 
and other sectors are also relevant. The solution includes on the one hand a 
virtual environment, with educational and laboratory capabilities, and on the 
other hand an AI model with Data Ingestion functions and trained for semantic 
interpretation of the 3D context. The first applications of the patent, including 
the Extended Intelligence Lab product, are being developed with an 
international team and will be released in early 2024. In particular, Carraro 
LAB is integrating the new Artificial Intelligence capabilities within its 
platforms for immersive learning2. 

Or, again, the Department of Mathematical and Computer Sciences, 
Physical Sciences and Earth Sciences at the University of Messina, for the 
2023-2024 school year, has designed orientation paths themed on Artificial 
Intelligence, VR and Gaming3. The path, aimed at male and female students in 
the third, fourth and fifth grades of secondary schools, aims to develop logical 

 
1 CarraroLAB is a company that develops innovative platforms, technologies and content in the 
most advanced areas of digital media: Artificial Intelligence, Immersive Education, Virtual 
Reality and Metaverse, Virtual Installations and Museums, Extended Reality Labs, Web 3.0 
Portals and other cross media applications. For more information you can visit their website 
https://www.carraro-lab.com/home/. 
2 More information about the project can be found on their website at https://www.carraro-
lab.com/extended-intelligence-lab/. 
3 More information can be found at https://www.unime.it/sites/default/files/2023-
11/MFI03%20%E2%80%93%20Intelligenza%20Artificiale%2C%20Realt%C3%A0%20virtua
le%20e%20Gaming.pdf. 

Copyright © FrancoAngeli 
This work is released under Creative Commons Attribution - Non-Commercial – 

No Derivatives License. For terms and conditions of usage please see: http://creativecommons.org



Education Sciences & Society, 2/2024 ISSNe 2284-015X 

 

408 

and critical skills using simple, graphics-oriented programming tools, allowing 
participants to exercise their creativity to solve simple gaming-oriented 
exercises. The study of Artificial Intelligence and Virtual Reality is approached 
with a problem-solving approach, identifying a complex problem and 
reformulating it in a simplified way so that possible gaming-oriented software 
solutions can be developed. The course takes place in a computer lab provided 
by the department, in which participants will be able to use equipment for the 
creative development of gaming-oriented software by applying the principles 
of Artificial Intelligence and Virtual Reality.  

Remaining in the school scene, Venice’s “Luigi Stefanini” high school, 
together with five other Italian institutes, has set up a Solar Physics 
“SolphyLab” laboratory in Virtual Reality as part of the project “STEAM, from 
Study Matters to Lifeblood for Territories.” Shared landscape of this project is 
to offer schools in the Network the opportunity to create virtual spaces through 
the creation of “museums,” “galleries” and “exhibition contexts” usable in the 
web as augmented and virtual reality experiences also with the presence of 
virtual guides and generative artificial intelligence applications. This will be 
accomplished by offering students the challenge and/or opportunity to create 
different content, learning about the #STEAM disciplines in an original way, 
while simultaneously fostering the development of transversal skills and the 
adoption of engaging mindsets also for the arts disciplines through the 
conception, design and realization of scientific opportunities also usable by 
stakeholders in the territories of interest4. 

Another noteworthy project is EduPortal5, an interactive Italian platform 
that enables users to create and engage with VR content. Leveraging cloud 
development environments and compatibility with VR headsets, it serves as an 
accessible entry point for exploring immersive realities. EduPortal is 
specifically designed for teachers, providing a safe educational space to 
experiment with innovative teaching strategies. The platform also incorporates 
integrated AI tools and practical guides for developing educational VR 
activities. 

Finally, worth mentioning is the “Digital Zone YOU&AI”6 at the Leonardo 
Da Vinci National Museum of Science and Technology in Milan. The 
laboratory, aimed at families and adults, is an environment where participants 
guided by a science animator can experience firsthand three near-future 
artificial intelligence scenarios thanks to innovative immersive technologies. 

 
4 More information can be found at https://www.liceostefanini.edu.it/pagine/il-laboratorio-di-
fisica-solare-in-rv. 
5 More information can be found at https://www.eduportal.it/. 
6 More information about the laboratory can be found at https://www.museoscienza.org/it/you-
and-ai. 
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The laboratory course, which welcomes by reservation up to six people aged 
14 and older and lasts about an hour, is divided into three different experiences, 
each dedicated to specific themes and usable through specially designed 
devices and software: 
1. What does AI look like? The first introductory experience “What’s the Face 

of AI?” presents the views of experts on various topics: technology, health, 
rights, social justice and ethics, child and citizen protection, art, and 
philosophy. Through interaction with a state-of-the-art holographic display 
(Looking Glass), visitors can select up to nine questions, which are 
answered through short talks full of concrete examples. 

2. Whose side are you on?: The second “Whose side are you on?” experience 
immerses the visitor in four hypothetical future scenarios, in which artificial 
intelligence is employed to find soul mates with the Open Your Heart app 
(Open your heart), improve one’s social success and physical appearance 
(Gifts), police crime in cities through predictive policing algorithms 
(Predictive policing), and monitor and identify refugees in refugee camps 
through facial recognition (Eyes wide shut). The scenarios are fictional 
between utopia and dystopia, but based on predictions and technologies that 
already exist in part or are in development. The activity provides insight into 
the stories of 28 characters (hackers, activists, lawyers, shopkeepers, artists, 
police officers, volunteers, filmmakers, programmers etc.), played by actors 
visualized as holograms in the Microsoft Hololens 2 mixed reality visor. 
Immersed in an alternate reality, the participant is called upon to decide 
between different character positions always poised between opportunity 
and risk. 

3. Can you move in the future?: The third experience “Can you move in the 
future?” transports the visitor inside a simulation set in an imaginary 
European metropolis-“Alphaville”-in 2030, where an AI-managed 
transportation infrastructure is being tested. The simulation, based on a 
number of theoretical predictions developed by European Community 
researchers, invites the participant to preview “Easy Rider,” an innovative 
on-demand urban transportation service with an AI-managed self-driving 
vehicle. The highly immersive experience allows participants to experience 
a decade in advance what it might mean to move within a city guided by a 
driverless “sentient, talking” shuttle connected to infrastructure and other 
vehicles. 
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Tab. 1 – Overview of the analyzed projects 

Project name Developer Objectives AI and VR 
elements 

Source 

Extended 
Intelligence 
Lab 

CarraroLAB Integrate AI 
with VR/AR for 
immersive 
education and 
other sectors. 

AI: Data 
ingestion, 
semantic 
interpretation of 
3D context. 
 
VR: Virtual 
environment 
with 
educational and 
laboratory 
capabilities 

https://www.carraro-
lab.com/extended-
intelligence-lab/ 

AI, VR, and 
Gaming 
Orientation 
Paths 

University of 
Messina 

Develop logical 
and critical 
skills in high 
school 
students 

Problem-
solving 
approach to AI, 
VR applications 
for gaming-
oriented 
exercises 

https://www.unime.it/sites/d
efault/files/2023-
11/MFI03%20%E2%80%93
%20Intelligenza%20 
Artificiale%2C%20Realt%C
3%A0% 
20virtuale%20e%20Gaming
.pdf 

SolphyLab “Luigi 
Stefanini” high 
school and five 
other Italian 
institutes 

Create virtual 
spaces for 
STEAM 
education 

Generative AI 
applications; 
Virtual reality 
experiences, 
museums, 
galleries, 
exhibition 
contexts 

https://www.liceostefani
ni.edu.it/pagine/il-
laboratorio-di-fisica-
solare-in-rv 

EduPortal EduPortal Enable 
creation and 
engagement 
with VR 
content for 
education 

Integrated AI 
tools; VR 
content 
creation, 
compatibility 
with VR 
headsets 

https://www.eduportal.it/ 
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4. Discussion 
 

The projects outlined demonstrate a range of innovative applications that 
leverage these technologies to enhance learning experiences and outcomes. 
CarraroLAB’s Extended Intelligence Lab, for instance, ambitiously seeks to 
merge AI with VR/AR for immersive education. This integration of data 
ingestion and semantic interpretation within 3D environments hints at a future 
where learning becomes a deeply interactive and personalized experience. Yet, 
as we marvel at its potential, we must also consider the challenges of 
implementing such sophisticated systems across diverse educational settings. 

The University of Messina’s approach to AI, VR, and Gaming for secondary 
school students offers a complementary perspective. By focusing on developing 
critical thinking and problem-solving skills through hands-on experiences, 
they’re tapping into the essence of what makes these technologies so promising 
for education. This aligns with the SolphyLab project’s vision of using VR and 
AI to create immersive STEAM learning experiences. Both initiatives 
underscore the power of experiential learning, allowing students to engage with 
complex concepts in tangible, creative ways. 

However, as we consider these ambitious projects, questions of accessibility 
and scalability inevitably arise. The technical expertise required for content 
creation these projects, for instance, might pose barriers for some students or 
institutions. Similarly, their resource-intensive could limit their widespread 
adoption. 

EduPortal emerges as a potential solution to some of these challenges, 
offering educators a platform to experiment with VR content creation and AI 
tools. Its focus on providing a safe space for innovation in teaching 
methodologies is commendable, potentially democratizing access to these 
technologies. Yet, the success of such platforms often hinges on educators’ 

Digital Zone 
YOU&AI 

Leonardo Da 
Vinci National 
Museum of 
Science and 
Technology, 
Milan 

Showcase 
near-future AI 
scenarios 

AI-related 
topics in 
holographic 
display, AI 
applications in 
future 
scenarios; 
Holographic 
display, mixed 
reality visors, 
immersive 
simulations 

https://www.museoscienza.
org/it/you-and-ai 
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willingness and ability to embrace new technologies – a hurdle that shouldn’t 
be underestimated. 

Moving beyond traditional educational settings, the “Digital Zone 
YOU&AI” at the Leonardo Da Vinci National Museum offers a captivating 
approach to public education about AI. By leveraging immersive technologies 
to explore near-future scenarios, it engages participants in critical discussions 
about AI ethics and societal impacts. This initiative highlights the broader 
educational potential of AI and VR, extending beyond classrooms to shape 
public understanding and discourse. As we move forward, it’s crucial to 
continue evaluating and refining these approaches, ensuring that the integration 
of AI and VR in education serves to enhance, rather than complicate, the 
learning process. 

 
 
5. Conclusion 

 
Generative artificial intelligence (AI), combined with immersive 

technologies such as Virtual Reality (VR) and Augmented Reality (AR), has 
the capacity to revolutionize the educational landscape. By facilitating 
personalized learning pathways, these technologies cater to the diverse needs 
and learning styles of students, fostering engagement and enhancing 
comprehension. Furthermore, they hold immense promise in making education 
more accessible, particularly for individuals with disabilities or those from 
underserved communities, by breaking down traditional barriers to learning and 
creating more inclusive environments. 

However, realizing this transformative potential requires addressing several 
critical challenges. Ethical considerations must be at the forefront, ensuring that 
the deployment of AI and immersive technologies respects privacy, avoids 
biases, and prioritizes the well-being of learners. There are also technical and 
infrastructural hurdles, such as ensuring equitable access to the necessary 
hardware and software and bridging the digital divide that persists in many 
regions. Educators and policymakers must work collaboratively to establish 
guidelines and frameworks that not only mitigate these risks but also promote 
best practices for integrating technology into the curriculum. 

Moreover, the role of teachers in this new paradigm must be reimagined. 
Professional development and training programs will be essential to equip 
educators with the skills and confidence needed to effectively leverage these 
tools. The success of these technologies in education will not only depend on 
their sophistication but also on how seamlessly they integrate into existing 
pedagogical models, complementing rather than replacing traditional teaching 
methods. The future of education hinges on our collective ability to harness 
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these innovations responsibly and effectively. Institutions and initiatives 
already experimenting with generative AI, VR, and AR ‒ such as those 
highlighted in this discussion ‒ are trailblazers in this domain. They 
demonstrate how technology can evolve from being a mere adjunct to 
becoming a pivotal partner in fostering knowledge, inclusion, and creativity. 

As we move forward, it is imperative to focus on creating an educational 
system that is dynamic, inclusive, and adaptable to the needs of a rapidly 
changing society. The integration of generative AI and immersive technologies 
should not merely aim at enhancing academic performance but should also 
prioritize equipping learners with the critical thinking, adaptability, and 
empathy needed for the challenges of tomorrow. In doing so, we can pave the 
way for a new era of learning where technology acts as an enabler of human 
potential, creating opportunities for all and ensuring that no one is left behind. 
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