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WAKE UP is a project aimed at addressing a very recent phenomenon that is starting to
become more and more popular, the Metaverse. According to experts, the Metaverse isn't a
specific platform or brand, but a new virtual space that overcomes the limitation of screens
by combining real and virtual environments. This virtual reality can be accessed through
special devices such as virtual or augmented reality glasses with which users can interact with
other users and with which communities, products, commerce, workspaces, entertainment,
creators and much more, become connected. One of the most innovative and appealing
possibilities that the Metaverse offers is that users can get immersed into the virtual space by
moving their own avatar to interact with people they might not know and influence their
surrounding environment. Furthermore, Metaverse allows users to introduce and integrate
real objects or parts of their body into the virtual world, which in fact empowers them to touch
and move objects round. In addition, Metaverse is not intended to be a fantasy world but a
kind of alternative reality in which users are given the possibility to do all those things they
can do outside their houses, without having to leave their room. The future of this unexplored
and unprecedented world is still uncertain, but it is generating a complex debate given the
uncertainty there is about the effects it can induce in society as there are several risks that
have already been associated to it.

It can be argued that psychological risks are among the first ones to mention. Immersive
technologies such as the ones offered by Metaverse that enable users to perform outdoor
activities from their own house, increase the probabilities of isolation. Solitary behaviors
frequently might lead to depression, increased violence or even suicide in the long term. One
more potential hazard relates to digital consent issues. Since there are currently no laws or

legal jurisdiction and responsibility in virtual environments such as Metaverse thus certain

5
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication

Wit o Co-funded by does not constitute an endorsement of the contents which reflects the
* * = . . . .
Yt the European Unlon views only of the authors, and the Commission cannot be held responsible

for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

actions can be considered to enjoy impunity. This also relates to a consequent concern about
data and cybersecurity.

On the other hand, the Metaverse can open many doors to opportunities that aren't currently
available to everyone creating more accessible resources and options for people to become
someone that was out of their sphere of possibilities

Given the abstract and rather unknown context regarding Metaverse so far, WAKE UP is the
project that aims to educate about the drawbacks and benefits of its use in order to ensure its
most profitable exploitation. Besides, the current desk search report intends to help the
consortium better understand and document what is the current situation (legally, from an
educational point of view, politically etc.) regarding Metaverse. Through this, the consortium
will ensure that partner organizations get to know and gather as much information as possible
about the Metaverse and that it will be clear to them what it is, how it works, its drawbacks
and benefits and so forth. This way it will guarantee that all partners acquire a solid basis in
order to subsequently manage to develop the training contents with which the target group
will be educated on the topic. Besides, through this report, it will be sufficiently documented
(to the consortium’s knowledge maybe for the first time in a systematic way at least in Europe)
the level of engagement in countries like Spain, Greece, the Netherlands, Poland, if and how
the educational systems have taken into account the necessity to systematically develop
policies and campaigns of awareness regarding the risks but also the benefits of a modern tool
such as Metaverse.

The current report is part of a wider work package that aims to develop the training content
that will be put into the final WAKE-UP e-learning platform. With the information extracted
through exhaustive research and investigation, partners will elaborate the e-learning content
by making commonly agreed decisions about what contents to include, how to divide and
organize them, what vocabulary is the appropriate one to use taking into account the public
addressed. In view of the novelty and lack of precedents on the field of the Metaverse, this
report and the work package of which it is part, is the first and essential step towards quality

outputs that will achieve to include essential information in the e-learning modules and plan
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for the structure and design of a catchy and comprehensible way of understanding the

information provided that takes into account the main target group, youths.

The term “Metaverse” was first coined by the science fiction writer Neal Stephenson in the
year 1992 in one of his science fiction novels called “Snow Crash”. The term has recently
moved far beyond science fiction to become what some people know as 'technological
imaginary'. The recentness and rapid expansion of this virtual world that supports gaming and
social networking as well as allows the combination of economies, digital identity,
decentralized governance and other applications is relatively new to society and the lack of

precedents in this field, makes everything about WAKE UPs proposal innovative.

FASTEOMNARD FREE-STYLE MALL MYTHOLOGY FOR THE BASSY 2951 CENTURY”
WLLAM CESON

SIOW CRASH

L BY

NEAL STEPHENSON

Figure 1. Snow crash by Stephenson

Not only this but the fact that it was only 1,5 year ago (concretely on the 9th of December
2021) that the pioneer of social networking, Marc Zuckerberg launched the first Metaverse
virtual reality game called 'Horizon Worlds' in the United States and Canada and explicitly

announced his plans to use a Metaverse project to support remote work and improve financial
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opportunities for people in developing countries, makes the topic even more innovative given
that Horizon Worlds has meant a further step in the Metaverse world and is already available
to people and is starting to become more and more famous.

In addition to the latter, although it is true that some studies have been conducted to test
users' responsiveness towards the Metaverse, from what the consortium has been able to
observe after extensive research on the ERASMUS+ platform, currently there is no existing
project focused on educating users and potential users about it to ensure it is exploited to
serve society in a desirable way.

In fact, Metaverse is a kind of somehow blended environment that combines physical and
extended reality (XR) in a persistent and shared virtual space. It is thought to be the future
version of the Internet; a version that allows users to work, meet, play and socialize between
each other in 3D spaces without having to leave their rooms. The fact that the Metaverse is
expected to be the future version of the Internet and the accelerated pace at which it is
expanding, implies that all of us will be sooner or later surrounded by this virtual parallel world
and that it will be part of our lives at some point.

Like everything else, the Metaverse embodies a set of advantages and a set of disadvantages.
In terms of advantages, it presents a wide range of opportunities for upcoming generations;
from educational opportunities to employment opportunities including healthcare
improvements and urban development. Notwithstanding, its use has been associated to a
substantial number of physical and psychological risks and it could even end-up being a threat
to society given that the way in which human beings interact with each other, the way of doing
business, the way of learning or performing daily activities outside houses could drastically
change in the forthcoming years.

To ensure that the number of benefits to society outweighs the number of drawbacks, it is
essential to guarantee that subscribers know how to make a good and profitable use of the
Metaverse. The most convenient approach to warrant the latter involves engaging people
(especially younger generations which have a higher probability of exploring the Metaverse)

through education in an attempt to guarantee that they know how to deal with this digital
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transformation and that they will be prepared for making the most out of the possibilities that
the advancements in new technologies are offering the world.

Teaching young people on how to use the Metaverse in a convenient way that improves their
skills, makes them more participative in working towards a better society and enables them
to exploit the resource according to their interests and preferences, renders the opportunity
to promote active citizenship, youth's sense of initiative, entrepreneurship and even their
interest into different learning fields such as science, technology, engineering or mathematics

in an alternative, appealing manner.

The Metaverse is a big novelty and huge uncertainty for the world but EU countries could
profit from the development and implementation of the next computing platform. To be more
specific, on the 17th of October 2021, Meta published an article that was quoted by another
article published in the CORDIS platform of the European Commission (1) in which it
announced that they were planning in creating 10,000 new high-skilled jobs within the
European Union (EU) over the next five years, demonstrating a vote of confidence in the
strength of EU tech and industry.

In view of such possibility, the promotion of educational facilities in different European
powers such as the ones formed by this consortium offers the possibility for youth to be better
prepared and have equal opportunities when applying for the high-skilled jobs opened by
Meta at EU level. In addition, given the uncertainty regarding the Metaverse, collaboration
between different European partners will guarantee a global/shared overview of virtual reality
what will lead to a more complete and wrapped up compilation of information for the e-
modules that will be created to up-skill and prepare young generations about the digital
transformation that is just around the corner.

Furthermore, with respect to dissemination purposes, the proposal brings added value at

European level given that the number of people and organizations that can be reached
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through the collaboration of the different partners of the consortium wouldn't be attainable
by a single country as they are all have a big network of contacts belonging to the target group
that can be reached in an attempt of ensuring the applicability and effectiveness of the tools
developed by WAKE UP.
The big unknown that the Metaverse is pursuing us with in terms of the changes the world is
exposed to in the near future has increasingly awakened society's interest on the topic. The
concept could change the way people work, play, travel and live. Many companies are building
their own Metaverse environments to gain a foothold in this burgeoning virtual space.
Many purchases and activities could be moved to Metaverses from the internet, and
companies will offer Metaverse users countless opportunities to pay to customize their digital
environments and avatars. Mark Mahaney, who works for Evercore and is one of Wall Street's
most respected technology analysts, is more measured: "We're not convinced this is going to
be as impactful as the mobile revolution, but we do think the Metaverse can be trillions of
dollars of value creation over the next 10 years."
The unprecedented revolution that is about to occur has manifested the need to research and
educate citizens on the Metaverse to promote their vital digital competences, promote
innovation in digital teaching-learning settings, make them aware of the risks associated to
the use of virtual reality and digital games and ensure the skill development of young
entrepreneurs at early stages in an attempt of leading the way to a better future for them.
The main needs WAKE UP aims to address after the completion of its activities are the need
to:

e ensure that citizens have a trustworthy and reliable source of detailed information

they can consult at any time
e debunk hoaxes circulating around the internet which might confuse citizens and
especially younger generations
e make people aware of all the risks associated to the Metaverse in an attempt of

preventing them and trying to encourage users themselves to apply measures to
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‘protect’ themselves physically, psychologically and virtually (data protection,
cybersecurity...)

e enlighten people about the diversity of opportunities offered by the Metaverse and
the possibilities it offers to lower income classes with more difficulties to access
resources, participate in activities or even create an enterprise

e prepare society for the next generation of the Internet offering them equal
opportunities for the high-quality jobs Meta is expecting to open and helping them to
search profitable ideas that improve their economic situation

e particularly inform people about Horizon Worlds as it is the most innovative and

quickly expanding game in the Metaverse (created by Meta)

In the light of digital transformation, society has to adapt to changes and technological
advancements. This can be done by enhancing digital readiness, resilience and capacity. Given
that the Metaverse pretends to attain that people switch from text-based social networks to
virtual physical spaces where users can move around, interact, play games, shop and hold
meetings on a landscape that seamlessly integrates both realities for social purposes, we
consider it is vital to educate people about the aforementioned cyberspace's elements,
functionalities, opportunities and associated risks to guarantee its responsible and profitable
use.

By means of the development and implementation of WAKE UP, the consortium aims to create
an e-learning platform that explains in a straightforward and simplified manner that is
comprehensible for young people but is as detailed as possible, the meaning of the term and
all the possibilities it offers in the fields of learning, communication with or between experts,
business creation and exploitation, tourism or even medical advancements and solutions as
well as all the risks that this virtual universe implies and that drastically affect users' mental
and physical health as well economic power.

Some examples of opportunities are:
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e Learning opportunities: It can be used to teach classes in an innovative manner that
adapts to different educational environments

e Business opportunities: The Metaverse is proving to be a magnificent tool for existing
enterprises to expand their businesses and have access to a broader clientele from
which to maximise profits.

e Tourism opportunities: Possibility to visit museums that might be located abroad; go
to beaches and stores or even attend concerts without the financial implications that
real displacements mean. This breaks the economic barrier there is between
high/medium income families and low-income families to culturally nourish
themselves.

Some examples of risks are:

e Physical risks: Injuries as a result of accidents caused by users' disorientation in the real
world

e Psychological risks: Isolation that drives to depression, increased violence or suicide

e Data and cybersecurity attacks that can steal users' personal information and money

e Personal identity issues: users may impersonate to be someone else

By gathering as much information as possible and organizing it into e-modules that fit into an
e-learning platform, WAKE UP aims to prepare youth from the Metaverse's risks and teach
them how to exploit all the opportunities to ensure youth's upskilling in different fields (i.e., it
can be a great occasion to promote active citizenship, young people’s sense of initiative and
youth entrepreneurship including social entrepreneurship) and guarantee them a better
future. Special focus will be put on the game “Horizon Worlds” as it has been created by Marc

Zuckerberg and has recently been launched in USA and Canada.
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The project is mainly directed towards young people (especially those in the age frame
between 14 - 30 years) provided that, according to Statista, based on a survey conducted in
the year 2021, the Internet was most frequently used by people aged from 24 to 34 years, but
it is rapidly increasing between younger age citizens. Secondary target of the project includes
teachers, trainers, youth workers, educators, career counsellors. Other participants will
consist of local authorities and decision makers and all organizations or local stakeholders
striving to enhance, green skills and active citizenship and involvement of young people.

The main target group to which the project aims to have an impact is European young people.
We expect that the results of WAKE UP impact equally among all involved organizations and
its respective countries. On a secondary level, all those organizations which are working to
support the digitalization of young people, providing training for them or designing initiatives
and policies at national and local level will also be involved to help in the process of up-skilling
about the Metaverse and what it offers. All partners have operational contacts with many
organizations and groups that represent perfectly the target of the project, so they will be the
one to be reached by dissemination activities.

More specifically, the following groups will be addressed:

e Atregional and local level: Raising awareness on the benefits that using the Metaverse
could have for the local community it is an exceptional form of allowing everyone to
know about the new opportunities available for people living in the most remote areas
in the region or for people with fewer economic resources to build up for a better
future and change their lifestyles without having to put an outrageous effort into it. In
addition, advising the local community on the risks that are associated to the new
virtual reality might protect localities and regions from having a high population with
mental health or physical issues that would be chaotic for their economies.

e At national level: At national level, raising youth awareness on the Metaverse can help
to reduce countries' unemployment rates. Rates that have been very high in the
countries belonging to the consortium during the last few years and that have been

accentuated after the COVID-19 pandemic. WAKE UP will offer a multi-dimensional
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approach that countries will be individually able to adopt and exploit improving the
digital readiness of their citizens and contributing to a better positioning within the EU.
e At European level: The fact that Meta wants to offer 10,000 job positions to European
citizens given their high-quality skills is a huge opportunity. However, the
implementation and dissemination of WAKE UP will guarantee that none of the
countries belonging to the European Union is left behind, ensuring that all European
citizens who are interested in these vacancies or in similar ones, have equal
opportunities to be selected. In addition, WAKE UP will allow for youth's rapid
adaptation to the digital transformation that they will need to continue progressing
with society and learn how to face the upcoming challenges and rapidly habituates to
the new working, learning and living scenarios. In the light of the fact that
incorporating this change of mentality into companies' and citizen's collective
conscience is an obligation to ensure that everyone adapts at a rapid pace and is not
marginalized because those that do not adapt to the new circumstances will have less

probabilities to succeed.

4.1 What is Metaverse really?

“Metaverse” is a compound word consisting of the words “meta” (meaning beyond) and
“verse” (shorthand for the universe) and literally means a universe beyond the real world. As
mentioned previously, Metaverse was first used in Neil Stevenson's science fiction novel
“Snow Crash” in 1992 and referred to a world where virtual and reality interact and create
value through various social activities (Park & Kim, 2022). Stephenson's book did not provide
a specific definition of Metaverse, but what he described was a "persistent virtual world
interacting and affecting almost every part of human existence" (Ball, 2022). In recent years,
the term has drawn a lot of interest from a variety of sectors such as industry, society and

scientific communities. Until now there is not a commonly accepted definition for this term.
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This fact creates demand for a comprehensive and broadly accepted definition of the
Metaverse. Zhao et al (2022) in their article “Metaverse: Perspectives from graphics,
interactions and visualization”, state that the term Metaverse remains ambiguous and is best

understood if defined as a virtual world that is parallel to the real world.

WBAL

Il
M .'.I'.A-

E|RSE

And mt Wil

Figure 2. Ball's seminal book on Metaverse

The lack of a commonly accepted scientific definition of the term also arises from the research
of Park & Kim (2022) who have recorded and analyzed 54 existing definitions in the literature
that attempt to capture the concept of Metaverse. One of the most comprehensive definitions
can be attributed to Matthew Ball and is the following: Metaverse is “A massively scaled and
interoperable network of virtual worlds in real time that can be experienced synchronously
and persistently by a virtually unlimited number of users with individual sense of presence,
and with continuity of data such as identity, history, rights, objects, communications and
payments” (Ball, 2022). Following Weinberger (2022), “the Metaverse is an interconnected
web of ubiquitous virtual worlds partly overlapping with and enhancing the physical world.

These virtual worlds enable users represented by avatars to connect and interact with each
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other, to experience and consume user-generated content in an immersive, scalable,
synchronous and persistent environment. An economic system provides incentives for

contributing to the Metaverse”.

The Metaverse is often described as the next iteration of the internet after the fixed-line
internet of the 1990s, the social net of the 2000s, and the mobile internet. Nevertheless, the
Metaverse is not replacing the Internet, but it transforms it as “the Metaverse iterates further
by placing everyone inside an ‘embodied’, or ‘virtual’ or ‘3D’ version of the internet and on a
nearly unending basis. In other words, we will constantly be ‘within’ the internet, rather than
have access to it, and within the billions of interconnected computers around us, rather than
occasionally reach for them, and alongside all other users and real-time. The Metaverse, like
the internet, mobile internet, and process of electrification, is a network of interconnected
experiences and applications, devices and products, tools and infrastructure” (Matthewball vc

& Ball, 2022).

The goal of the Metaverse is to assemble all of the services that are offered in both the physical
world and the virtual world. Domains such as shopping, entertainment, culture, tourism and

education will be intersected.

One thing that the Metaverse has considered is that physical and digital realities are able to
meet. The most essential points of Metaverse are the user's experience and the environment.
A 3D world of objects can produce a 3D network of virtual spaces where users can do a wide
variety of activities such as socializing, connecting, learning, working, shopping, playing, and
many more (Al-Ghaili, et al., 2022). All these activities will be carried out by avatars. An avatar
is a digital representation of the user and it can be formed according to its user preferences.
An avatar may look exactly like the user do in real life or it can have a totally different
appearance. Users have the ability to customize avatars’ clothing as well as facial and body
features. Through avatars people will move around the Metaverse, on various virtual worlds

and interact with others.
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In conclusion, Metaverse is a virtual world where we can create, work, play, communicate and
interact with everyone regardless of language barriers or geographic location. Metaverse can
make the world a smaller place, bringing people together like never before, but also making

the world a more important place, providing more opportunities to everyone.

4.2 Types of Metaverse.
According to their form, Metaverses can be categorized in three main types:

e Traditional centralized Metaverses — Web2 types of Metaverse. These Metaverses
function on a centralized system and do not incorporate blockchain into their
mechanism. In other words, they are online locations managed by a central
organization that stores user’s data access. These kinds of Metaverses have the most
users, which is a big advantage. Users are using avatars in order to advance in the
games. As a result, avatars are a key element of these Metaverses. For fashion
companies that want to increase the number of their users, a Metaverse like this
seems to be the best option, as they can provide avatars with wearables. One example
of this type of Metaverse is the game Fortnite.

o Centralized Blockchain Metaverse — Web3 types of Metaverse. This kind of
Metaverses integrates blockchain into its mechanism which permits interactions to
progress and develop in virtual environments. Users can then monetize their
purchases and creations in a fully developed digital economic environment. A third
party regulates user’s data access in this type of crypto-based Metaverse. Moreover,
NFTs (Non-Fungible Tokens), which are traded or exchanged, can be found in these
systems. One such example is Earth2, the next Meta Metaverse.

e Decentralized Blockchain Metaverse — Web3 types of Metaverse. This kind of
Metaverse is considered to be the most successful type. These Metaverses are usually
based on a system called DAO (Decentralized Autonomous Organization). In a DAO
system, smart contracts are responsible for creating the rules for a certain Metaverse.

In these decentralized blockchain Metaverses the users, not a central organization, are
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the ones who make the decisions. Each user who has a Metaverse token assumes a
decision-making role in the management of the virtual world in which they live out
their lives. Moreover, a virtual economy based on cryptocurrencies is developed.
Decentralized Blockchain Metaverses have the unique ability to create community
dynamic where the balance of power is reversed, as the idea of wealth redistribution
makes more sense here. Users can monetize their products and resell them on these
platforms because they have complete control over their data and the authority to
make decisions. A main principle of decentralized Metaverses is that users can also
receive rewards (virtual currency or items) and this is the reason why in this kind of
Metaverses earning mechanisms in NFT such as “Create-to-earn”, “Play-to-earn”,
“Engage-to-earn” are present. In this way, users or collaborators are feeling part of the
ecosystem. Some examples are The Sandbox and Axie Infinity, based on the “Play-to-

earn” model as they allow players to earn tokens or cryptocurrencies through gaming?.

4.3 How does Metaverse work?

According to Park & Kim (2022), from the component's point of view, Metaverse consists of
hardware components (physical devices and sensors), software components (recognition and

rendering) and contents (scenario and story). More specifically:

- The essential hardware of Metaverse is an HMD (Head-Mounted Display) that blocks
the view to enable immersive participation. Other hardware of Metaverse are Hand-
Based input devices, Non-Hand-Based input devices and Motion input devices. Critical
factors for physical devices and sensors are resolution, the field of view size and

latency.

1 https://metav.rs/blog/different-types-of-Metaverse/
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- The software of the Metaverse concerns scene and object recognition, sound and
speech recognition, scene and object generation, sound and speech synthesis and
motion rendering. Although it is possible to capture the real-time 3D motion of difficult
scenes and isolate human body structures (e.g., shaking hands), it is still limited in
capturing close interactions (e.g., hugs).

- Content is the fundamental component that maintains the Metaverse and is used to
provide an immersive experience through well-organized stories and user-created
events. The key elements of content are Multimodal content representation, linking
and expansion, agent persona modeling, and scenario generation, population and
evaluation. People immerse themselves in the world of Metaverse through avatars. An
avatar is a digital version of its user. Avatars are able to engage in economic, social,
political and cultural activities within a digital environment. They perform a social role
suitable for a job and persona in Metaverse and reflect the ego of their users. The form
of the avatar seems to be very important, especially for the younger generation, as
they consider the social meaning of the virtual world as important as the real world.
The avatars in Metaverse are connected with the users in the real world through
Extended Reality (Park & Kim, 2022).

- Extended reality or "Cross Reality" (XR) is a collective term that refers to immersive
technologies, including virtual reality, augmented reality and mixed reality?. In all of
the XR aspects outlined above, people view and engage with a totally or partially
artificial digital environment that has been created by technology. Users are taken to
a virtual environment utilizing XR technology and other assisting devices. With the use

of augmented reality (AR) and virtual reality (VR) technologies, Metaverse provides its

2 https.//blogs.nvidia.com/blog/2022/05/20/what-is-extended-reality/
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users with a 3D virtual world where all activities can be carried out (Buana, 2023).
Through the use of motion controllers, XR systems enable direct engagement with
virtual objects. Users are able to touch, grab, manipulate and operate virtual objects.
Users do not need to be motionless to interact with XR environments, on the contrary
they can activate their whole body. “The physical movement is being transferred into
XR environments through positional and rotational tracking. Movement can be tracked
with either external, permanently mounted cameras (outside-in) or through inherent
headset sensors and cameras that monitor position changes in relation to the physical

environment (inside out)” (Mystakidis, 2022).

According to (Wang, et al.,, 2023) there are six enabling technologies underlying the

Metaverse:

e Interactivity. The main terminal for accessing the Metaverse is anticipated to be XR
devices like helmet-mounted displays (HMDs) as miniaturized sensors, embedded
technology and XR technology. “The XR technologies will offer multisensory
immersiveness, augmented experience, and real-time user/avatar/environment
interaction. Particularly, VR provides immersive experiences in a virtual world, AR
delivers true presence experiences of virtual holograms, graphics, and videos in the
real world, and MR offers a transition experience between VR and AR.”

o Digital Twin. “Digital twin represents the digital clone of objects and systems in the
real world with high fidelity and consciousness. It enables the mirroring of physical
entities, as well as prediction and optimization of their virtual bodies, by analyzing real-
time streams of sensory data, physical models, and historical information. Moreover,
digital twins can provide precise digital models of the expected objects with intended
attributes in the Metaverse with high accuracy through the simulation of complex
physical processes and the assistance of Al technologies, which is beneficial for large-

scale Metaverse creation and rendering.”
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e Networking. “In the Metaverse, networking technologies such as 6G, software defined
network (SDN), and loT empower the ubiquitous network access and real-time massive
data transmission between real and virtual worlds, as well as between sub-
Metaverses.”

e Ubiquitous Computing. “Ubiquitous computing, or ubicomp aims to create an
environment where computing appears anytime and everywhere for users. Through
pervasive (often mobile) smart objects embedded in the environment or carried on
the human body, ubiquitous computing enables smooth adaptation to the interactions
between human users and the physical space. With ubicomp, instead of using specific
equipment (e.g., laptop), human users can freely interact with their avatars and
experience real-time immersive Metaverse services via ubiquitous smart objects and
network access in the environment.”

e Artificial intelligence (Al). “Al technology acts as the “brain” of Metaverse which
empowers personalized Metaverse services (e.g., vivid and customized avatar
creation), massive Metaverse scene creation and rendering, multilingual support in the
Metaverse by learning from massive multimodal input via big data inference.
Moreover, Al enables smart interactions (e.g., smart shopping guide and user
movement prediction) between user and avatar/NPC (non-player character) via
intelligent decision making. For example, by continuously learning users’ facial
expressions, emotions, hairstyles, and so on, Al algorithms can create vivid and
personalized avatars and intelligently recommend interested goods or information to
users in the Metaverse.”

e Blockchain. “To be persistent, the Metaverse should be constructed on a decentralized
architecture to avoid centralization risks. Besides, the virtual economy and value
system provided by the blockchain are essential components of the Metaverse.
Blockchain technologies offer an open and decentralized solution for building the
sustainable virtual economy, as well as constructing the value system in the

Metaverse. Blockchain is a distributed ledger, in which data is structured into hash-
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chained blocks and featured with decentralization, immutability, transparency, and

auditability.”

4.4 Differences within the Metaverse ecosystem.

The Metaverse is a complex system in which many different parties are involved. Building an
ecosystem that allows individuals and businesses to engage, work, socialize, entertain, and
transact brings together businesses and technologies from all fields. Additionally, they will
have to deal with concerns like data privacy, individual identity, user safety, network and
platform security, ethics, financial fraud, and other similar issues. The Metaverse ecosystem
is a complicated, quickly developing market that has not yet been well defined as it is

continuously changing and growing.

The main layers of the Metaverse ecosystem are connectivity, computing and application
layers, which are backed by additional facilitators and system integrators working within a

broad framework of safe and sustainable technology. More specifically:

e Connectivity. Enterprises and consumers will need superfast, trustworthy, low-
latency networks for the Metaverse to really be launched. This layer includes
network infrastructure, fiber-optic cables, 5G/6G, edge connectivity, and satellite
networks.

e Cloud and edge computing. The enormous computer capacity of the cloud will be
essential to the real-time, immersive experience of the Metaverse. Because Al
applications are expanding exponentially, cloud computing is fast becoming
environmentally unsustainable. This in turn is fueling the move toward edge
computing and small-scale Al ideas that need less data and computing power.
Here, computing is frequently done on the device itself rather than in the cloud
and is done considerably closer to the end user, which lowers power consumption

and latency. Companies such as Amazon, Google, Facebook, and Microsoft have a
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strong presence in computing power, applications (or content platforms), and user
experience devices.

e Applications. Through applications users can access 3D content from social
networks and games to collaborative work environments. Gaming companies have
long dominated the virtual worlds. We already know that brand-new social
networks are not likely to unseat the major players currently in the market, like

Facebook, Instagram, Twitter, and TikTok3.

4.5 Risks associated to Metaverse

In the Metaverse, security and privacy are major concerns, just like on social networking sites.
In order to identify a user, malicious users can track and gather real-time biometrics (such as
facial expressions and vocal inflections) and Metaverse users' behavior (such as their
interactions with other users and purchasing actions).

The Metaverse is based in a digital environment, so cybersecurity and privacy concerns must
be taken into account in order to provide users with a safe environment. More particularly,

the following categories should be mentioned:

o Data security. The avatar of the user creates a variety of data in the Metaverse,
including private information (such messages, audio, and video), secrets used for work,
and personal information which are required for services to continue. The data
collected or generated by wearable devices and users may cause threats in terms of
data tampering, false data injection ownership tracing and intellectual property
violation in the Metaverse. In comparison to the existing Internet, the Metaverse

requires new hardware and gadgets to capture a variety of previously uncollected sorts

3 https.//www.infosys.com/iki/perspectives/demystifying-Metaverse.html|
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of data, such as eye movement, facial expression, and head movement, in order to
create completely immersive user experience. As a result, it creates significant
difficulties for gathering, administering, and archiving this vast amount of data (Wang,
et al., 2023). Security risks will therefore persist. It is possible that private data kept in
a virtual environment, in a Metaverse platform, or in a service system to be forged and
leaked.

e User Generated Content (UGC) ownership protection. In the Metaverse there is no
centralized authority. Due to this lack, ownership and provenance of UGCs cannot be
easily identified. In addition, it is hard to turn UGCs into protected assets. UGC
provenance information such as the source, circulation and intermediate processing
information is frequently kept in separate data silos (such as different blockchains)
making it challenging to monitor and follow in real time. By extension, there are threats
concerning Intellectual Property Protection. It may be extremely difficult to define and
defend intellectual property, as countries' borders are blurred in the Metaverse, as is
their geography. For instance, the use of celebrity lookalikes in video games has
already caused problems (Wang, et al., 2023).

e Privacy. User’s privacy includes location privacy, habits and living styles. Metaverse
systems have much greater capacity for sensitive data collection than conventional
systems as they use devices such as HMDs that can record videos and conversations
or even what the user looks at (eye-tracking) (Dwivedi, et al., 2022). Wang et al (2023)
refer two examples: “For example, the motion sensors and four built-in cameras in the
Oculus helmet help track the head direction and movement, draw our rooms, as well
as monitor our positions and environment in real time with submillimeter accuracy,
when we browse the Roblox and interact with other avatars. If this device is hacked by
attackers, severe crimes can be committed on the basis of these large-volume of
sensitive data. Another example is the attractive virtual office (e.g., Horizon Workroom
and Microsoft Mesh), which may arise significant security and privacy risks to

employees. On one hand, employee conversations, the emails they send, the URLs they
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visit, their behaviors, and even the tones of their voices may be monitored by the
managers. On the other hand, the immersive workplace may be prone to other security
and privacy issues such as intrusions, snooping, and impostors”.

e Software and Hardware (device) security. There are many different types of security
concerns in the Metaverse, as there are in current software systems such as insecure
system architecture, malware, ransomware. In addition, devices like HDMs and VR
headsets can be linked to biometric data of their user and this is the reason why this
kind of devices must be secured. In the Metaverse, security and privacy shouldn't be
optional. These are essential and important elements that must be continuously
controlled throughout the entire service process in a Metaverse environment
(Dwivedi, et al., 2022).

e Another issue concerning the threats of the Metaverse is the health of the users. As
the transition from traditional to digital continues, many people will undoubtedly
spend a lot more time focused on their virtual identities than their actual bodies. As
an avatar can take any form, there is no need to look like the person behind it
(Clemens, 2022). In addition, other health threats such as obesity and eye health need
to be watched out for. Factors like the lack of physical movement, the consumption of
high-calorie meals and the amount of hours that people will spent in the Metaverse,
will increase the possibility for humans to experience obesity. As far as eye health is
concerned, the eyes will be affected by using a tool like VR to enter the Metaverse
reality, especially for an extended period of time (Buana, 2023). From the other hand,
there are also concerns about people's mental health when dealing with Metaverse.
You cannot predict the form and magnitude of bullying within a virtual environment,
nor the behavior of the people within it. No one can say for sure that people (through
the avatars) will treat others as if they were being met in the real world. Besides, many
scientists consider that participation in virtual reality is addictive, making users
increasingly want to be in it. This can even lead to confusion of what is real and what

belongs only to the realm of figuration.
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An essential component of the Metaverse is the virtual economy. Almost everything that
people do in the physical world, like estate purchases, item rentals and service acquisitions,
will be included in the Metaverse. The majority of Metaverse platforms support
cryptocurrencies, NFTs, and other digital assets as the backbone of the Metaverse economy
and these are likely to become the dominant form of Metaverse value exchange. However,
users and managers will face skill and trust difficulties because of the new ways of operating.
According to Sun et al. (2022) “Regulators may lack the authority and effective management
of these transactions. Meanwhile, the storage and management of digital assets depend on
the reliability of the system, such as encrypted storage and smart contract-based management
and exchange. Criminals may exploit vulnerabilities in the system to steal digital assets”. The
Metaverse is the next stage in our world's digital transition, which will have an impact on all
of the key players in business. New business models will be introduced, and digital business
will be expanded thanks to the Metaverse (Schmitt, 2022). As a result, people involved must
be protected.

Despite the exciting digital society that the Metaverse offers, there are some serious negative
side effects that can emerge in human society, including user addiction, rumor prevention,
child pornography, biased results, extortion, cyberbullying, cyberstalking, and even simulated
terrorist camps. Extremists and terrorists may be facilitated to meet and recruit, as the
Metaverse can offer new ways for training and coordination and lowering costs for finding
new targets. Another issue concerning the society is the "butterfly effect" which is caused due
to the extremely rapid information spreading (Wang, et al., 2023). In addition, Buana (2023)
discusses how the Metaverse can affect human social life. The cultural patterns of human
connection have changed as a result of the digital age, with this transformation being the most
evident influence that can be seen today. The level of interpersonal contact and
communication used to be high (before development of technologies such as social media),
but now this phenomenon keeps getting smaller. Today, people tend to be more comfortable

communicating in virtual worlds than in real world. From here can be seen that the
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Metaverse's existence will undoubtedly have a significant impact on human civilization and

may even help to create a new culture for people.

4.6 Expectations and promises regarding Metaverse

While the Metaverse is still being defined, there is potential to launch the next wave of digital
revolution. In the next years, the Metaverse has the potential to have an impact on practically
every sector. Additionally, more creative and revolutionary applications of the Metaverse are
anticipated to emerge as technology advances. The report of the International
Telecommunication Union (ITU, 2023) which summarizes the content of the 1st meeting of
the ITU-T Focus Group on Metaverse hosted at Riyadh? on March 2023, examine the

implementation of the Metaverse in three key scenarios:

o Digitalized lifestyle for inhabitants in the Metaverse. With the aid of AR, VR, digital
twins, and other technologies, humans can be present in digital places in this scenario
of a digitally transformed existence. Its scenarios cover a variety of activities, such as

work, games, shopping, online learning, events, virtual travel, and fitness activities.

Work. Remote work has become popular during the COVID-19 epidemic. Approximately 70%
of the workforce will be working remotely at least five days a month by 2025°. Despite the

fact that remote workers are more productive than anticipated, they are missing face-to-face

4 https://www.itu.int/en/ITU-T/focusgroups/mv/Pages/default.aspx

Shttps://www.forbes.com/sites/carolinecastrillon/2021/12/27/this-is-the-future-of-remote-work-in-

2021/?sh=18d423351eld
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collaboration and interaction. As a solution, Metaverse can provide a virtual space for
meetings and collaborations in a more immersive way. In addition, the video game business
adopted the idea of the Metaverse decades ago. Several gaming firms, including Epic Games,
Roblox, Axie Infinity, Decentraland, Sandbox, and others, have been moving toward the
Metaverse. Besides, social activities in recent years have been profoundly impacted by digital
technologies such as AR, VR, and cloud computing. These technologies will facilitate more
immersive experiences come true. Metaverse may also present a chance for new business
models to improve consumer experience and take use of virtual fashion. Companies such as
Adidas, Gucci, Tommy Hilfiger, Nike, and Samsung are setting up stores in Metaverse. It goes
without saying that there will be a revolution in education with the use of VR and other digital
technologies, changing how people teach and learn and promoting equality in educational
resources for inhabitants of developed and least developed countries. Another use of the
Metaverse will be for virtual performances and events. The Metaverse's immersive and

extendable features provide an infinite amount of space for event ideas.

e Industrial Metaverse for vertical industries. The industrial Metaverse is a general
name for the second scenario. The promise it gives is greater for industries like
manufacturing, banking, healthcare, and transportation since it can be used in
factories for research and development, manufacturing, and operation and
maintenance. collaboration between designers and stakeholders in the value chain at
the research and development stage can be improved via the industrial Metaverse. In
manufacturing process, Metaverse could aid factories in monitoring and optimizing
production. Problems and dangers in operation and maintenance can be identified
and remedied before they arise. In recent decades, most banking transactions have
moved online. Additionally, the Metaverse presents banks with a chance to give
consumers a more engaging experience and unique options. Furthermore, blockchain
has an impact on the financial sector in terms of modern lending and transactions. In
addition. According to Forbes after 2020 more than 90% of healthcare facilities will be

able to provide patients remote consultations, and the Metaverse will create new

28
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication
FTEE Co-funded by does not constitute an endorsement of the contents which reflects the
i N the European Union views only of the authors, and the Commission cannot be held responsible
for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

opportunities for remote consultations and treatments®.As far as transportation is
considered there are two options. The first one is by giving drivers and passengers a
fully immersive Metaverse experience. The second one is by providing transportation
system operation and management platforms. Until now, it's uncertain how
transportation will be developed in the Metaverse.

e Digital transformation for cities and communities. Cities are typically home to
successful businesses, important institutions, and the initial development and
adoption of cutting-edge technology and applications like mobile Internet. Cities might
offer a perfect setting for using these technologies to advance the idea and growth of
the Metaverse. The ability to manage emergencies and disasters more effectively as
well as boost urban planning, citizen engagement, operational effectiveness, and
energy efficiency may all be made possible through the Metaverse. It might even alter
the modes of government. Cities in the physical world will become more productive
and gain new value thanks to the Metaverse. Additionally, it is expected to improve
citizens' real-world experiences and create new virtual ones since several cities have
already identified its importance and they have even launched Metaverse plans such
as the following: “The Republic of Korea aims to create its Metaverse ecosystem”,
“Dubai aims to become a global hub for the Metaverse community”, “Chinese cities
released policy documents on promoting the development of the Metaverse”,
“Barbados launched the first Metaverse embassy”, “Europe’s plan to thrive in the
Metaverse: People, technologies & infrastructure” and “The Pacific nation of Tuvalu is

planning to upload itself to the Metaverse”.

Shttps.//www.forbes.com/sites/bernardmarr/2022/02/23/the-amazing-possibilities-of-healthcare-in-the-

Metaverse/?sh=4613b8729e5¢
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4.7 Opportunities that Metaverse is about to create

In the Metaverse there are challenges and opportunities. The most important ones are

described below:

e Sustainability. Sustainability is important to everyone, including governments,
businesses, and individuals. It is claimed that the Metaverse will minimize carbon
footprint. One of the most important contributors of carbon emissions is
transportation. Metaverse will provide people with the opportunity to attend
meetings and sightseeing through several platforms. As a result, the need for travelling
(by plane, train or car) will be reduced. Besides, by avoiding travel and other related
resource usage, the work productivity will be increased. (Dwivedi, et al., 2022)

o Digital Marketing and Advertising. Similar to how people used to spend a lot of time
on social networking sites like Twitter, Facebook, LinkedIn and WhatsApp, people now
spend a lot of time on Metaverse platforms for both personal and professional
reasons. As a result, businesses are probably more likely to choose to advertise their
services on such platforms than on traditional digital marketing-based publisher sites.
“Metaverse-based marketing includes digital billboards, which would show
customized product advertisements shown to different avatars based on their
previous digital footprints and orientations.” The two most important benefits of the
Metaverse concerning advertising are its immersiveness and interactivity granted that
its multimedia platforms i will offer broader and deeper levels of sensory experiences
to the users than traditional media. As a result, immersiveness may present great
chances for advertising to draw media consumers' attention to their message.
Interactivity of the Metaverse can also offer advertisers a wide set of communication
options through its unlimited possibilities to create things that can be ‘interactable’.”
In addition, users can have access to a wide variety of interactions with virtual goods
and services—interactions that go well beyond simple clicks—than ever before.
Customers may have the chance to connect electronically and physically (e.g., by
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virtually approaching and touching) with the goods and messages thanks to this
increased interaction. In addition, marketers will have a ton of opportunities to
interact and communicate with clients and other stakeholders in a Metaverse, via XR.
Marketers have already used XR or Metaverse concepts for business purposes, which
indicates what is possible to be done in this area. (Dwivedi, et al., 2022)

e Branding. As far as branding is concerned, the Metaverse may give businesses the
chance to expand their real-world positions or fully reposition their brands in a
different setting. "For example, Nike opened a virtual replica of its Beaverton, Oregon,
global headquarters through the Roblox virtual experience. Investing in a presence
within a virtual world allows Nike to interact with potential and current customers,
engage consumers through providing virtual shoes, apparel, and accessories, and build
brand equity using gamified events.” Furthermore, AR may help businesses to increase
brand attitudes by enhancing customers’ inspiration. Companies can link their brands
across the two markets, giving them the chance to build synergies between the virtual
and real worlds. (Dwivedi, et al., 2022)

o Retailing and products. Metaverse offers the opportunity to sell both digital and
physical goods on its platforms. Non-fungible tokens (NFTs) enable users to purchase,
own and exchange distinctive digital artifacts that are identified via blockchain
technology. By utilizing NFTs' capabilities, businesses can expand their product
offerings through virtual offers and increase interactions between the virtual and
physical worlds. Payment is made via cryptocurrency-compatible digital wallets.
Additionally, Metaverse will give content producers a great platform to sell their digital
products and services. It resembles the user-generated content (UGC) on the internet.
Because of the diversity of content producers, the Metaverse platform would be
enhanced by creative creations. Digital twins, which are digital copies of things existing
in the real world, can also be sold on the Metaverse marketplace. Customers can

browse digital goods and buy the tangible counterparts of products that are on exhibit.
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Forinstance, IKEA has introduced augmented reality ideas that let customers view how
a product would look in their space before deciding to buy it. (Dwivedi, et al., 2022)

e Tourism. Metaverse can provide travelers with a new way to interact with other
cultures and locations without having to physically visit them. Users can visit virtual
replicas of real-world places including museums, landmarks, and other tourist
attractions in a virtual space. This enables those who are unable to travel or who are
reluctant to travel for any reasons to visit these locations and discover the local
people's cultures and histories. In tourism, the Metaverse effectively integrates virtual
and actual reality by allowing active participation opportunities in immersive
experiences. Users can switch between virtuality and reality using a variety of digital
technologies. “Travelers will be able to blend work and leisure time and space, fueling
a new work pattern through digital nomads. Travelers will be able to work from remote
areas, in different environments according to their preferences. This means that
physical presence at the workplace will be limited, whilst travelers will be able to
establish telepresence and work remotely. Meetings conferences and incentives will
also be revolutionized, as the Metaverse will support hybrid developments for these
functions.” Shopping is a significant part of travel, and that will alter as well. Travelers
will be able to rapidly compare pricing, try clothes on avatars, and feature souvenirs in
their own spaces to see if they fit. Customers will have the option to select the best
providers and delivery methods regardless of their location. In addition, Metaverse will
be used to choose appropriate tourism items and locations as well as to test out
various service providers, like hotels and restaurants, to determine whether their
services and facilities are appropriate of the user. This will be very useful especially for
people with special needs. Finally, navigating and guiding procedures will be provided
through the use of AR and VR technologies, enhancing the travel experience for
tourists who are physically present at a destination. In conclusion, Metaverse will be
able to make virtual and physical travel experiences coexist in a sustainable manner.

(Dwivedi, et al., 2022)
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o Education. We have seen the education sector develop over the last years as a result
of the integration of digital tools into the teaching, learning, and evaluation processes.
The adoption of online learning platforms like Moodle, Blackboard, etc. has made
asynchronous learning possible for students. By removing physical barriers, virtual
meeting platforms (like Zoom, WebEXx, etc.) helped educators and students engage in
synchronous learning. Although there are many digital tools available for online
education, they have not been able to come close to simulating the face-to-face
learning experiences afforded in a classroom. The use of Metaverse in the field of
education has the potential to enhance online learning opportunities and give
educational service providers the ability to create virtual learning spaces that resemble
traditional classroom settings. With the backing of 10T, Al, blockchain, and machine
learning, Metaverse can provide enhanced virtual and augmented reality experiences
with interactions between actual and virtual environment. Consequently, compared
to earlier technologies, its application in the field of education can allow better user-
environment interaction, recreate emotional and cognitive processes, and more
closely approximate the total face-to-face classroom experience. Furthermore,
Metaverse can provide new forms of learning such as hands-on training using
scenarios that aren't possible in the real world, enhancing in this way the learning
experience with action, creativity and real experience. (Dwivedi, et al., 2022)

e Healthcare. “Remote healthcare services have become a key component of overall
healthcare provision with 95% of healthcare facilities now able to provide remote
treatment to patients (up from 43% prior to 2020), and the Metaverse can offer an
innovative element for the benefit of both patient and healthcare professional (Forbes,
2022b). The Metaverse has the potential to facilitate healthcare as a service through
the concept of the virtual hospital, where VR and haptic interactions can offer help for
counselling and physiotherapy services as well as disease progression and care

escalation as required.” (Dwivedi, et al., 2022)
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The healthcare system in the Metaverse offers interactive, immersive, and enjoyable health
care experiences that are tailored to each patient's specific needs. The use of technologies
such as artificial intelligence (Al), AR, VR, telepresence, digital twinning and blockchain
exposes people to new, much less expensive therapy delivery methods, improving patient
outcomes. “The four axis of the Metaverse implementations in healthcare are Virtual
Consultation, Medical Education, Monitoring and Alerts, Assisting Surgical and Interventional
Procedures.” Some of the applications are effective planning and diagnosis of diseases,
amplified prescription treatments, assisting surgical procedures (from simple procedures to
complex surgeries), advanced capabilities in image visualization, improving patients’
engagement with the help of high-quality immersive content, revolutionizing medical
education and training (Chengoden, et al., 2023).

-Innovation. The elements that are essential for every idea to succeed are the ability to
experiment, the ideal setting for the development of a good or service, selecting qualified
people to manage the processes and the simplicity of launching a good or service on the
market for testing. In Metaverse these factors can be facilitated as it provides a ready-made
platform which enables experimenting products and services with customers. Also,
procedures like hiring and having the appropriate environment to test the products and
services are supposed to be immediate in the virtual world. The Metaverse will foster
innovation due to XR, which enables a dynamic connection between individuals in a virtual
environment. Combined with the influence of crypto currency, blockchain technologies and
non-fungible tokens, opportunities for the development of new goods and services are

presented. As a result, Metaverse will encourage innovation. (Dwivedi, et al., 2022)

4.8 Horizon Worlds: how does it work?

In 2019, Facebook Horizon—the former name of Horizon Worlds—was initially introduced.
Horizon Workrooms, a communication tool for teams managing remote work environments,
was made available in open beta by Facebook in August 2021. The application provides

integration for video calls with up to 50 participants, virtual meeting rooms and whiteboards.
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On October 7, 2021, Facebook changed the name Facebook Horizon to Horizon Worlds. On
December 9, 2021, the game was made available to those who were 18 or older in the United
States and Canada. According to Meta, there were reportedly 300,000 users of Horizon Worlds
in February 2022. The Wall Street Journal reported having less than 200,000 monthly users by
October 2022. The game uses complete 3D motion via the motion capture system of the
headgear and two hand-held motion controllers, which are used to interact with items in the
game and can be played with an Oculus Rift S or Meta Quest 2 virtual reality headset. Meta
stated that they would be releasing a web version in October 2022, enabling players to access
the game without a headset as well. Gamers can travel further by using controller buttons to
teleport a short distance or to move constantly through the virtual environment while staying
inside the boundaries of their physical floor-space. Meta claims that users can design their
own avatars, complete with a unique look and attire, to represent themselves in the virtual
world. All players start in the hub, also called the "plaza," from which they can go through
portals to various worlds made by other users. Users are able to construct new worlds using
an integrated game creation system. Users can also design their own personal place, a
universe that is exclusive to them. The game's website claims additional features like the
ability to block individuals, join parties with friends and take pictures while playing’.

According to meta.com®, Meta Horizon Worlds is “a virtual universe with thousands of
experiences for you to explore. Hang with friends, meet new people, play games and attend
events”. Meta is going past 2D screens and toward immersive experiences like augmented
and virtual reality. In other words, it is a social environment where people have a role beyond

that of a guest. They may explore new locations with friends, work in teams to compete in

7 https://en.wikipedia.org/wiki/Horizon Worlds

8 https.//www.meta.com/horizon-worlds/?utm_source=www.meta.com&utm_medium=oculusredirect
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action-packed games, or solve interactive riddles and create their own worlds, a place to come
together with their friends.

It is very easy to join the community. It only requires downloading and install the application
of Meta Horizon Worlds and to create your own avatar. Then, you are ready to get connected
and meet up with your friends. In Meta Horizon Worlds, you can attend live musical
performances, intimate comedy shows, exhilarating athletic events, unique cinema
experiences, and more.

Until August 2022, Meta Horizon Worlds is available in United States and Canada (9 December
2021), United Kingdom (17 June 2022), Ireland and Iceland (13 July 2022), France and Spain
(16 August 2022)°. Their mission is “Giving people the power to build community and bring
the world closer together”. Their principles focus on people and their relationships. They are
trying to “Build Connection and Community” bringing people closer together, by offering
“people a voice” in order to be heard regardless of whether they agree with. They want to
“Serve Everyone” trying to “make technology accessible to everyone” by providing their
services for free (using ads). Furthermore, they “Promote Economic Opportunity” by creating
job opportunities. And finally, they aim to “Keep People Safe and Protect Privacy” by
preventing harm.

In Meta Horizon Worlds there are Community Standards that define what is permitted as they
are trying to protect the users and help them stay connected safely. They struggle to eliminate
content that could harm or silence others, including hate speech, harassment and violent
threats. Also, they are working to control the spread of misinformation removing anything
considered inappropriate. In order for you to decide what to read, trust, and share, they also

provide context for what you see.

9 https.//en.wikipedia.org/wiki/Horizon Worlds
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5.1 In Spain

In Spain, there have been some initiatives and projects related to the Metaverse. For example,
in 2021, the Spanish startup Metaverso launched a platform that allows users to create and
explore virtual worlds. The platform aims to enable creators, developers, and users to build

and share immersive experiences in a social and collaborative environment.

In addition, the Spanish government has expressed interest in promoting the development of
emerging technologies such as the Metaverse. For example, the Spanish Ministry of Economic
Affairs and Digital Transformation launched a call for proposals in 2021 to support the
development of innovative projects related to 5G technology and other emerging
technologies, including the Metaverse. This repeated in 2022 and is expected to do so in 2023,
when the Spanish government aims to spend 530 million euros on the development of

technological projects, some of them involving the Metaverse.

An example worth mentioning is that there are politicians in Spain who are already into the
Metaverse and do part of their function through it, for example, one of the responsible for the
University, Innovation and Digital Transformation departments of the government has created
a space in the Metaverse where citizens can discover the different actions the department
does, as well as attend different conferences, workshops and other activities organized by the
department. Finally, there are individual offices where the different politicians can hold

meetings, all in the virtual space.

Another example is the initiative by the authorities of the city of Zaragoza, who are trying to
recreate the plaza del Pilar, one of the most notorious landmarks of the city, in the Metaverse.
They also used the Metaverse for the biggest festivities of the city, the Fiestas del Pilar, where

users (more than 300,000) could participate in the festivities through the online platform that
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allowed them to do many things, the most notorious probably being the Ofrenda de Flores, a

tradition of he city that attracts tourist every year.

As an example of private and public collaboration in this sense, in Andalucia there was an
initiative where the Department of University, Research and Innovation and the private
company Vodafone got together to create Educaverse, a Metaverse for education where

teachers and students will experience new ways of teaching and learning.

Regarding projects in the private sector, most companies involved in the Metaverse in Spain
are multinational companies that got into the Spanish market due to the big general interest
(Spain is one of the top European countries regarding general knowledge of the Metaverse)
and the proliferation of startups in this sector. If we talk about specifically Spanish companies
that are involved in this sector actively, is necessary to mention Adigital — Asociacion Espafiola
de la Economia Digital (Spanish Association of Digital Economy), who presented in 2022 their
plan for the Metaverse, which involved setting up virtual offices in Horizon and Descentraland,
as well as the research, education and advice related to the virtual world to the companies in
the association. It’s necessary to say that the Metaverse in Spain is being developed through
the Telefonica infrastructure, which puts the private sector in the centre of the development

of the Metaverse in the country.

A recent and very important project that was developed no so long ago was the first
Observatory on the Metaverse and Enterprises in Spain, which analyses what’s the situation
on the Metaverse in the country and the change in reality, the development of companies and
the way they conduct business. According to this, 23% of the companies say they are in the
phase of research of activities related to the Metaverse, and 4% of them are already
implementing it. Another important point discovered by this study is the necessity of
companies for a specifically educated profile and 28% of the companies admitted they are

already focusing on it.
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Another very important project that involves private companies is the healthcare Metaverse,
which had its first event in Spain the past 27 of October of 2022. It is an initiative of Hospital

Metaverso in collaboration with Uttopion.

Overall, while there may not be specific national policies or strategies in Spain focused solely
on the Metaverse, there is growing interest and activity in this area, with some initiatives and

projects underway.

5.2 In Greece

Greece is a country that has only in recent years taken some first steps in the field of digital
governance. The bureaucracy that has followed the country throughout its history seems to
be giving way to simplification and modernization. In recent years, following EU requirements
and the example of other European countries, Greece has developed and implemented a new
modernization strategy based on the use of digital media. Undoubtedly the need for the
evolution of the Greek digital space was increased by the Covid-19 pandemic, which paved
the way for the improvement of the digital space and digital communication with the public
sector, for the replacement of procedures requiring physical presence with digital ones, for

the development of teleworking and several other innovations.

However, there is much more that could be done in terms of digital governance and digital
innovation in Greece. It is significant that although the Metaverse was one of the top issues
the last years, less or nothing has been done at the national policy level in Greece to bring the
country into the “next generation of the Internet”%. This does not mean that the Metaverse

doesn’t constitute an issue of concern in Greece. According to the data of the Ebuyer survey

10https://www.moneyreview.qr/startup/73623/Metaverse-poies-ellinikes-start-ups-kynigoyn-tis-eykairies-ton-13-tris-

dolarion/
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conducted in Greece in 2021, there were 15,282 social media posts referring to Metaverse
with only 2.36% of them being negative. It is indicative that the most frequently asked

questions about the Metaverse were "what is the Metaverse" and "Metaverse land"!?.

Most of the actions concerning Metaverse in Greece have been done by the private sector.
Firstly, great importance and discussion around the issue of Metaverse in Greece was given
with the acquisition of the Greek company Accosonus by the parent company of Facebook,
Meta platform. The company specialises in audio systems and the purpose of the acquisition

is to provide the audio and video solutions required by the new world of virtual reality*?.

In addition, there is another example of a Greek company that has made its first steps in the
field of Metaverse. It's Magos!3, a modern Greek start-up company created in 2017, which
takes the Metaverse experience to a whole new level by developing the magical "exoskeleton"
glove that allows users to touch and feel the digital world. This unique glove is equipped with
sensors attached to each joint of the hand that record every movement and sensation. The
sensors create a genuine sense of interaction by providing vibrations that feel like a real touch.
The creators of Magos stress that the innovative technology could be used in many areas and

not just for entertainment. Due to its high sensitivity, the glove could be used by trained

Uhttps://www.reporter.gr/Eidhseis/technologia/512706-Ereyna-H-Gen-Z-%C2%ABpsachnetai%C2%BB-gia-Metaverse-kai-
NFTs

2https://www.moneyreview.gr/startup/73623/Metaverse-poies-ellinikes-start-ups-kynigoyn-tis-eykairies-ton-13-tris-

dolarion/

13 https://www.themagos.com
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clinicians to perform procedures remotely and provide data to healthcare providers remotely,

which could revolutionise hand rehabilitation4.

At the same time, it would be an oversight not to mention the first Metaverse event that took
place in the country. In particular, Alternative Media organized the first Metaverse event,
which took place in a virtual conference space created in the Spatial application by Digital
Futurist Dimitris Dimitriadis. The event was attended by around 50 spectators who connected
to the virtual room, either using the special oculus quest 2 virtual reality headset or via their

computer.

Each of them, having created their own personal avatar, was able to watch the speech by

choosing their own seat in the room.

Another Metaverse experience was carried out by the Greek company MYTILINEOS Energy &
Metals which proceeded to present its financial results for the year 2022 in the Metaverse
environment. The presentation used se three-dimensional imaging and this makes

MYTILINEOS Energy & Metals the first company to use this tool to make such a presentation.

In conclusion, although the country is at a very early stage in terms of developing and adopting
a complete set of practices around the entry and use of the Metaverse, the Greek business
community is not standing still but continues to innovate offering knowledge around the still
unexplored sector of Metaverse. The Greek business initiatives seem to be the ones that have
taken the lead in order to modernize the national digital space and integrate the country into

the new world of the Metaverse.

14 https://www.trendingtopics.eu/greek-startup-magos-conquers-the-Metaverse-with-its-magical-glove/
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5.3 In Netherlands

According to multiple sources and surveys, the Netherlands is the most Metaverse-ready
country with the highest hospitable conditions to cater to such technology. Moreover, further
surveys point out that the Netherlands also ranks number one in Metaverse interest from a
consumer standpoint. Nevertheless, there are no specific national policies or strategies in the
Netherlands regarding the development of the Metaverse. However, due to the country’s
strong technology and innovation sector, there are several companies and organizations
working on projects related to virtual and augmented reality, which are technologies that are

closely related to the Metaverse.

For example, Somnium is a Dutch virtual world platform that uses blockchain technology to
create a decentralized Metaverse. Users can buy, sell, and build virtual real estate in the
platform, and the platform also supports virtual events and experiences. Also, Holland
Metaverse is startup that is developing a virtual world platform that is designed to be
accessible to people with disabilities. The platform aims to create an inclusive Metaverse that

can be used by people of all abilities.

Moreover, ABN AMRO Bank is a Dutch bank that has announced plans to explore the use of
virtual reality and other immersive technologies in banking. The bank is interested in the
potential of the Metaverse for creating new banking experiences and improving customer

engagement.

Furthermore, Dutch Rose Media develops virtual and augmented reality experiences for
events, exhibitions, and marketing campaigns. The company has experience in creating
immersive experiences that could be used in a Metaverse environment. Meanwhile, Pillow's
Willow VR Studios is a Dutch game development company that has released several virtual
reality games. The company has announced plans to develop a Metaverse platform that will

allow users to create and share their own virtual worlds.
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In addition, the Dutch government has invested in research and development of virtual and
augmented reality in areas such as healthcare, education, and training, which could have

implications for the development of the Metaverse.

5.4 In Poland

Poles want to use Metaverse for personal development, education and connecting with
people. On the other hand, it is a huge growth opportunity for companies, as more than half

of respondents said they are willing to spend money on this new virtual reality.

Only one in five Poles is familiar with the concept of Metaverse, nearly two-thirds of them by
name only. Half of Poles, having learned about the possibilities of Metaverse, would like to
use it in the next 5 years. Three-fourths of Poles believe that the Metaverse gives the
opportunity to move to a different, more pleasant reality, and 2/3 would like to keep in touch
with loved ones more often thanks to it. Over the past year, in Poland have been recorded 24
conspiracy theories in the Polish network, assuming the deliberate enslavement of society by

virtual reality. More than half of Poles are already willing to spend money in the Metaverse.

Although it might seem that Metaverse is a topic that has been talked about, written about
and discussed for some time, only less than 1/4 of Poles are familiar with the concept, and the
vast majority of them (64%) associate it only by name. Those who are able to define what
Metaverse is, usually identify it with virtual reality and point to its connection with Facebook,
the possibility of interacting with others and the use of VR technology. However, a lack of
familiarity with the concept does not mean an aversion to Metaverse. When presented with
the possibilities that Metaverse can offer, half of Poles are open to using related solutions in

the next five years.

PKO BP Bank has launched its Metaverse branch. In doing so, it uses the image of its most
popular branch, the capital's Rotunda. The virtual branch is available on the Decentraland
platform. From now on, users of the Decentraland platform can visit PKO BP's virtual branch,

which features a digital exhibition of Polish contemporary art.
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"PKO Bank Polski will use its presence in the Metaverse to gain experience and test
technological solutions that will serve it to develop a new channel of communication with
customers and its business use in the further future," the release said. The bank estimates
that Metaverse could become a developmental impetus in the global economy within a
decade, comparable to the emergence of the personal computer, the World Wide Web and

smartphones in the past.

5.5 In Cyprus

Cyprus has not yet adopted or developed a distinct strategy, regarding the development of
knowledge on Metaverse. The concept of the Metaverse remains an “uncharted territory” on
a national level, whereas some (but not enough yet) activity has been contributed by the
industry and the academia on this topic. There are multiple reasons which led to the inability
of Cyprus to meet the fast-growing opportunities and needs which occurred, along with the

emergence of the Metaverse.

In order to examine the absence of a national strategy for the development of knowledge on
the Metaverse in Cyprus, one should first take a look on the progress of the digital ecosystem
of the island in the last years. Historically, Cyprus has been struggling to follow the global and
European technological trends. On the European Digital Economy and Society Index (DESI) for
2022, Cyprus is ranked 20th out of the 27 EU member states, with a score of 48.4, failing to

reach the EU average score (52.3).
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Digital Economy and Society Index (DESI) 2022 ranking
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FI DK NL SE IE MT ES LU EE AT SI FR DE LT EU PT BE LV IT CZ]CY|HR HU SK PL EL BG RO

Figure 3. DESI 2022 ranking for Cyprus among EU countries

In all of the four basic pillars of DESI (Human Capital, Connectivity, Integration of Digital
Technology and Digital Public Services), Cyprus fails to reach the EU average score. This is
indicative of the work that needs to be done, in order for the country to progress in the era of
digitalization. Nonetheless, compared to 2020 when Cyprus was ranked 24th in the DESI

rankings, the above score could be considered as a slight proof of progress.

In order for Cyprus to promote the development of knowledge and skills on the Metaverse,
the improvement of the existing insufficient infrastructure must be the first step towards that
goal. This is why the focus of the Cypriot government has shifted towards this direction. Out
of the €1,2 billion that the European Union will allocate to Cyprus between 2021-2026, as part
of the Cyprus Recovery and Resilience Plan (RRP), 23% of this amount will be dedicated to the
enhancement of the digital infrastructure of the country. This includes the advancement of
several aspects of the state, including e-government, connectivity, Education, the cities’ local

infrastructure (Smart Cities), public services, the Law system and services, the Health system
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and civil protection. This will be an important step towards the digital modernization of the
country, so that more advanced technologies can be integrated later on, including the

Metaverse.

Cyprus might have failed to show interest in the Metaverse as a concept so far, but it has
shaped a specific strategy for the years to come, in order to improve its digital and
technological identity. For this reason, distinct policy documents, frameworks, and strategic
frameworks have been developed, to cover various aspects of the technological and digital

spectrum.

The Cyprus Digital Strategy 2020-2025 is the reference document for the country’s strategy,
so as to reach the European minimum standards that render a sufficient EU state in the digital
era. The Digital Strategy in Cyprus 2020-2025 is limited to the introduction and utilization of
virtual technologies in education, culture, vocational and public training, however, no
reference is being made in regard to the Metaverse and its potential for the development of

the country’s digital infrastructure.

Concurrently, the Cyprus Digital Skills National Plan 2021-2025 could be considered as a
document of great importance, since it highlights the knowledge and skills that must be
acquired by the local population, including the workforce, and provides the specific measures

and policies that have been or will be implemented to reach the desired objectives.

Finally, some more examples which illustrate a growing interest in the promotion of Cyprus’
digital enhancement are the “National Strategy for Artificial Intelligence (Al) 2020-2026:
Actions Towards the Utilization and Development of Al in Cyprus” and the “Cyprus Research
& Innovation Strategy Framework 2019-2023". Regarding the latter, a specific strategy for
Metaverse in not included in this framework, neither any other reference on Metaverse

whatsoever. Of course, this is probably due to the year this framework was published.
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Setting aside the focus of the government to improve its digital being, and the support of the
European Union in this effort, the Metaverse is not mentioned as a topicin any future planning
of the Cypriot government. Nevertheless, the industry and academia have made some steps
forward, for the promotion and the exploration of the Metaverse world. When it comes to
academic institutions, the private university UNIC (University of Nicosia) has showed much
interest in the exploration and evolution of the Metaverse world. UNIC is now delivering the
first ever university course on the Metaverse and Blockchain, on a global level. More than
14,000 students joined this online course and more than 50 guests contributed in its delivery.
Finally, the course received the 2023 “Most Exciting Project in Education” by the organization
INATBA, specializing in blockchain and other emerging technologies. In addition, the same
institution is very close to the creation of a Master’s degree on Metaverse Systems in 2023,
clearly showing an intention to expand its research and activity around the topic of the
Metaverse. Equally important is the position of UNIC as a member of the European Union
Blockchain Observatory and Forum, contributing, among others, in the publication of an EU

report on the Metaverse.

Beside the vivid activity of University of Nicosia in the topic of the Metaverse, the activity in
regards to the Metaverse the business world is limited to some initiatives within the private
sector and more specifically in the provision of legal services. A. Georgiou Law Office is the
first law firm to maintain offices in the Metaverse. The law firm is able to provide legal services,
while a person is navigating through Decentraland, inside the Metaverse. Furthermore,
another law firm called Georgiades & Associates Law Firm Cyprus is active in the topic of
Intellectual Property and the Metaverse (Copyright and Trademark in the context of the
Metaverse). Finally, a very interesting article was written by Anastasios A. Antoniou on legal
matters in the context of the Metaverse. In the article, Anastasios A. Antoniou tries to draw a
line between the Metaverse and the possible limitations of the law on the future development
of this ecosystem. The article encompasses a wide spectrum of topics, where digital

transformation collides with the already-set legal boundaries. Specifically, as the author
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states, “the shift of our economic and societal functions towards virtuality, on the reality —

virtuality continuum, will require a robust response by our legal orders” (Antoniou, 2021).

In conclusion, if Cyprus has the ambition to become a research and entrepreneurial hub in the
topic of the Metaverse, it must first make sure to set a solid foundation, consisting of sufficient
technological equipment and know-how, better connectivity on a national level and the
development of a decisive national strategy, which will promote, instead of excluding, the

Metaverse and the undiscovered opportunities that potentially lie within this technology.

6.1 In Spain

Spain has made significant efforts to promote the development of information and
communication technology (ICT) skills in schools. Here are some typical practices for building

state-of-the-art ICT skills in schools in Spain:

e Digital literacy programs: Many schools in Spain offer digital literacy programs that
aim to teach students the basic skills they need to use technology effectively. These
programs may include courses on computer basics, internet use, online safety, and
software applications.

e Use of technology in classrooms: Many schools in Spain have adopted technology as
a tool for teaching and learning. Teachers use digital tools and resources to deliver
lessons, and students use devices such as tablets and laptops to complete assignments

and projects. Examples of the use of this use of technology are:

o Interactive whiteboards: Many classrooms in Spain are equipped with
interactive whiteboards, which allow teachers to present information
in a more engaging and interactive way. Interactive whiteboards can be

used to display multimedia content, annotate diagrams or texts, and
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allow students to interact with the content on the board using touch or

stylus input.

o Educational software: Educational software is another way in which
technology is used in classrooms in Spain. These software programs can
provide interactive simulations, multimedia content, and other types of
interactive learning materials. They can be used to supplement
classroom lectures or to provide students with individualized learning

experiences.

o Mobile devices: Many schools in Spain also allow students to bring their
own mobile devices to use in the classroom, such as smartphones or
tablets. These devices can be used to access educational apps, digital
textbooks, and other online resources. They can also be used for

collaborative learning activities or for conducting research.

o Online learning platforms: Many schools in Spain use online learning
platforms, such as Moodle or Google Classroom, to supplement
classroom learning. These platforms can be used to share digital

resources, assign homework, and provide feedback on student work.

o Virtual and augmented reality: Some schools in Spain are also exploring
the use of virtual and augmented reality technologies in the classroom.
These technologies can provide immersive learning experiences,
allowing students to explore and interact with virtual environments or

objects.

o Digital citizenship education: In addition to teaching students how to use technology,

many schools in Spain also focus on teaching digital citizenship. This involves educating
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students on how to use technology responsibly, ethically, and safely. Some of the ways

it’s integrated are:

o Curriculum integration: Digital Citizenship education is integrated into
the curriculum of many schools in Spain. This may include lessons on
topics such as online safety, digital footprints, and responsible use of

social media.

(o]

Classroom discussions: Teachers in Spain may also facilitate classroom
discussions on Digital Citizenship topics. These discussions allow
students to explore complex issues related to technology and to

develop critical thinking skills.

(o]

Workshops and training sessions: Schools may also offer workshops and
training sessions on Digital Citizenship topics. These sessions may be led
by experts in the field or by teachers who have expertise in a particular

area.

o

Parental involvement: Many schools in Spain involve parents in Digital
Citizenship education. This may include workshops for parents on topics
such as online safety or privacy, or parent-teacher conferences that

address Digital Citizenship topics.

o Collaboration with community organizations: Schools in Spain may
collaborate with community organizations to provide resources and
support for Digital Citizenship education. This may include partnerships
with non-profits or community groups that focus on online safety or

digital literacy.

So, Digital Citizenship education is an important component of building state-of-the-art ICT
skills among students in Spain. By incorporating Digital Citizenship into the curriculum,
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facilitating classroom discussions, offering workshops and training sessions, involving parents,
and collaborating with community organizations, schools can help students develop the skills
and knowledge necessary to use technology responsibly and ethically. This can not only help
students stay safe online but also prepare them for the digital future they will inevitably

encounter in their personal and professional lives.

We could say that Spain recognizes the importance of ICT skills in today's digital world and has
taken steps to ensure that its schools are equipped to teach these skills effectively. By
providing digital literacy programs, promoting the use of technology in the classroom, offering
professional development for teachers, teaching digital citizenship, and encouraging

collaborative learning, Spain is building state-of-the-art ICT skills in its schools.

6.2 In Greece

It is a fact that the rapid technological development of recent years has had an impact on the
modern post-industrial society (Bikos et al., 2012). In the context of national education policy
formulation, the integration of the Technologies of Information and Communication
Technologies (ICT) in the educational process is a high priority issue for many countries, as
their utilization constitutes educational innovation and contributes, inter alia, to the

technological and economic development of the country.

ICT was introduced in 1986 in Greek schools, with the entry of electronic computersinto them.
However, their effective utilization started in 1996 through the introduction of the “Odyssey”
program, which aimed at their gradual integration into the schools of secondary education as
a tool for everyday use for the teaching, learning and communication. During the period
(1999-2002) a large-scale educational software was developed, and efforts were made to train
teachers. In addition, in the school year (2009-2010) laptops were distributed to the students
of the first grade of secondary school, and there the introduction of interactive whiteboards
in classrooms was announced, while in the framework of the NSRF 2007-2013, a program for

the so-called “Digital Literacy Program” was prepared.
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Today, the functional integration of ICT in the Greek school is identified as an objective of the
curricula of most courses. Naturally, the main role in the acquisition of digital skills and
familiarisation of students with ICT is played by the course of Informatics, which is taught from

the first grade of primary school to the last grade of secondary school.

The recent coronavirus pandemic and the need to advance the educational process through
tele-education was a major breakthrough in the integration of ICT in Greek schools and in the
additional concern for the enhancement of students' digital skills. Undoubtedly, significant
difficulties were reflected by both teachers and students, but the first attempt was made with
the contribution of the E-class platform. At the same time, changes in digital education in
Greek schools have already started to bring about the "Digital Education Action Plan 2021-
2027", which describes how the European Union can help people and educational institutions

to better adapt to the new era of rapid digital changes.

In conclusion, the reality is that schools are not keeping up with the evolution of technology.
Students (digital natives) upon entering school are often more familiar with technological
achievements than teachers but in any case, they wish to further integrate educational

technology into their teaching.

6.3 In Netherlands

The Netherlands has a strong focus on promoting ICT (Information and Communications

Technology) skills in schools. The Netherlands promote ICT skills by:

e Digital Literacy Curriculum: The Dutch Ministry of Education, Culture and Science has
developed a curriculum for digital literacy in primary and secondary schools. This
digital curriculum ("Digitale Geletterdheid" in Dutch) is part of the overall curriculum
for primary and secondary schools. The curriculum consists of three main components:
computational thinking, information literacy, and media literacy. These components
cover a range of skills such as coding, understanding algorithms, evaluating online

sources, and creating and sharing digital content. Overall, the curriculum teaches
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students basic ICT skills such as typing, using digital tools, and understanding how to
be safe online

e Code Week: The Netherlands participates in the annual EU Code Week, which is a
grassroots initiative that aims to promote coding and digital skills among young
people. During this week, schools and other organizations host events and workshops
to teach students about coding and other ICT-related topics. In 2020, over 1,500 events
were organized in the Netherlands during Code Week.

e ICT Labs: Most schools in the Netherlands have set up ICT labs, which are equipped
with modern computer hardware and software. These labs provide students with
hands-on experience and allow them to develop ICT skills in a practical way. These labs
typically have computers, tablets, robotics kits, and other equipment that students can
use to develop their ICT skills. ICT labs also provide opportunities for collaborative
learning and problem-solving

e Partnerships with Industry: The Dutch government works closely with industry
partners such as Microsoft, Google, and Cisco to promote ICT skills in schools. These
companies provide resources such as free software licenses, teacher training, and
online courses to help teachers and students develop their ICT skills. For example,
Microsoft has a program called "Microsoft Imagine Academy" which provides training
and certification in Microsoft technologies.

e Teacher Training: The Dutch government provides training for teachers to help them
integrate ICT into their teaching practices. The training includes courses on topics such
as coding, robotics, digital literacy, and online safety. Teachers can also participate in
online communities and networks to share resources and ideas on how to promote ICT

skills in their classrooms.

6.4 In Poland

According to the Central Statistical Office, in 2020 90% of households had access to the

internet (in 2016 it was 80%), and in those with children this percentage is 99.5%. 82.5% of
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children and adolescents between the ages of 9 and 17 used a smartphone daily or more
often, and 39.5% used a computer, according to a 2018 EU Kids Online survey (and therefore
before the pandemic and remote learning). Only 5.7% never use a smartphone, and 18% use
a computer. 2 million Polish women and men use the mCitizen app, the NPRM's Digitization

reported on January 13, 2021.

The figures show that access to the web is widespread. The overwhelming majority of children
and young people, but also adults, use it regularly. In addition, the pandemic has caused us to

do even more of our daily activities online.

Shaping digital competence as early as the preschool education stage provides an opportunity
to level the playing field and bridge the divide between the "able" and "unable" to use modern
technologies. Observing the ability of young children to easily understand "how things work",
one can get the impression that they were born with a certain amount of digital competence
knowledge. The formation of digital competence in the youngest is to show how to consciously
use digital tools and how to benefit from them. In the context of the formation of digital
competence in kindergarten, the use of developing technical thought can be a great support
in the educational process and significantly improve its quality, and the available tools can
support the social integration of students and the educational environment. The preschool

period is the time when children most often begin their interaction with technology.

Children's digital competence grows when supported by the school. In addition, the fact that
the school requires the use of digital technologies promotes greater parental involvement in
the process of forming children's competencies and a more positive perception of new

technologies.

One in two children aged 13-15 has unlimited access to the Internet. Eight out of 10 children
aged 9 - 16 in Poland use the Internet daily, mostly with a smartphone (83%), with more than
half reporting using a smartphone for an average of 164 minutes. Older teens (15-16 years
old) spend nearly four hours a day with a smartphone.
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Polish children use the Internet to watch videos, communicate with family and friends, search
online for things to buy or check prices, visit social networks, and play online games. Some of

them use the Internet to do homework.

Initiatives and programs to promote the development of digital skills of students and

teachers:

e Nationwide online digital competency test aimed at students and teachers - IT Fitness
Test 2022 of the Visegrad Group - At the same time, the survey was conducted in the
other Visegrad Group countries (Czech Republic, Slovakia and Hungary). The test
aimed to check the level of competence in areas such as:

o Internet,
o security and computer systems,
o collaboration tools and social media,

o ability to solve complex problems.

All elementary and secondary schools in the country were invited to take the test, and as of
April 4, 2022, thousands of students and teachers from all over the country had already taken
part. At the request of representatives of primary and secondary schools, the organizer
decided to extend the project in Poland. The IT Fitness Test was available until October 31,
2022. This made it possible to assess the level of important skills for further learning among
students entering secondary schools, and to check whether students in the seventh and eighth
grades of elementary schools have the skills necessary to continue their education in
secondary schools, and to use the beginning of the school year for their development. The
schools most involved in testing the digital competencies of their students competed for the
prize of building and configuring a complete Internet network throughout the institution. The
IT Fitness Test 2022 was held under the honorary patronage of the Minister of Education and
Science, the Secretary of State at the NPRM for Digitization, and the Council for Dialogue with

the Young Generation.
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e European Week of Coding 2022 - Another initiative supporting the development of
digital skills among students and teachers, including promoting programming, is EU
Code Week, or European Week of Coding. Last year, the 10th edition of this event was

held from October 8 to 23, 2022.

EU Code Week is an educational initiative in which European countries compete to organize
as many events as possible to promote the development of digital skills, including, in
particular, those related to coding and programming. It is also a great opportunity to learn
about puzzle games, computer graphics or elements of robotics. The organizer of the event
can be anyone - employees of various institutions (not only educational), libraries, teachers,
students and their parents. Above all, schools at all stages of education, as well as teachers of

all subjects, are invited to participate in events related to the European Week of Coding.

e The "Lesson: Enter" project - a project supporting the development of digital skills of
teachers, is an activity aimed at principals and teachers of primary and secondary

schools, which includes free training at basic and advanced levels.

The project is implemented by a partnership consisting of: Orange Foundation, the
Information Society Development Foundation and the Institute of Public Affairs and financed
by funds from the European Union and the budget of the Republic of Poland under the Digital
Poland Operational Program. Most of the trainings are currently conducted in the form of
active online workshops at times agreed upon with the trainees. 'Lesson: Enter' is a project
that enables teachers to improve their digital skills and the methodology of using ICT in the
teaching process so that information and communication technologies can be integrated into

the teaching process.

e IT Talent Development Program for 2019-2029 - The main goal of the program is to
support the development of mathematical and IT talents and young people with

special abilities in computer game design.
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The program is implemented in two tracks: Championship in Computer Game Design and

Championship in Algorithmics and Programming.

e Centre for Computer Mastery (CMI) - the CMI project is a comprehensive concept for
strengthening Polish computer science education aimed at educating gifted students

with the involvement of the best technical universities in the country.

The aim of the project is to improve the competence of teachers who conduct extracurricular
activities for elementary school students who show interest in mathematics. Thus, it serves to
activate IT-talented youth, stimulate creativity and promote teamwork in IT circles. Thanks to
the realization of the indicated objectives, the project will strengthen in students the desire
to develop interests in the field of algorithmics and programming, will also serve to popularize
the idea of IT competitions, and will select teams capable of competing in IT competitions at

the national and global level.

6.5 In Cyprus

The process for the acquisition and development of ICT skills by pupils in Cyprus has not been
very encouraging up to this point. So far, the educational system in Cyprus has failed to
promote the importance of pupils developing ICT skills at a young age. In most cases, primary
schools are under equipped and understaffed, when it comes to ICT teachers and ICT
technicians/ supporting personnel. The most worrying fact regarding the lack of focus in the
development of pupil’s ICT skills, is that a distinct Informatics subject has not yet been
integrated inside the Primary Education schools’ curriculum. The closest thing to a school
subject related to technology and the acquisition of ICT skills is a school subject called “Design
and Technology — Digital Technologies". This subject mainly focuses on the development of
problem-solving skills and the introduction in digital technologies more on a theoretical level.
As a result, parents who prioritize the development of ICT skills for their children at that age,

are forced to pay for private lessons in ICT education in order to fulfil this learning need.
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Due to the insufficiency of the existing educational system in providing the necessary ICT
education to pupils, Cyprus has no other option but to turn this situation around, in order to
become a modern EU country in the area of education. This is why through the last years, an
increasing interest and focus in the modernization of the educational system has been
identified. In an effort to comply with European Union’s standards, the government of Cyprus
has prioritized the technological and digital upgrade of the island, by utilizing national and EU
funds. Every relevant national strategy and policy (as they were discussed in the section 5.5 of
this report for Cyprus), makes reference to the digitalization of the educational system, the

prioritization of STEM education and the promotion of digital skills for pupils at a young age.

A first example is the intention (according to official announcements by the Cypriot
government) for the investment of €100 million out of the EU Recovery and Resilience Plan,
in digital education and the reinforcement of policies for the promotion of the development
of ICT skill in education, also including pupils in Primary Education. In addition, this also
includes the provision of digital equipment for 6,600 school classes by the end of the next

school year.

Another measure which signifies the gradual shift of focus in Primary Education in Cyprus, was
the introduction of an optional STEM Program for 6th grade pupils. This program can be
applied both in the context of the school curriculum, but also as a complementary section of

the all-day schools, in the case where this option is offered.

The future endeavors of Cyprus regarding the acquisition of ICT-related knowledge and skills
are evident through the Cyprus Digital Skills National Plan 2021-2025. Inside this national plan,
specific objectives are highlighted, which will aim to reverse the existing situation, that is a
low average adequacy in ICT skills for the Cyprus population, including pupils. Among these
objectives, the enhancement of digital skills of pupils, based on the European Digital
Competence Framework for Citizens (DigComp) is set as high priority. Also, the enrichment of
STEM education is suggested as a means for the development of creativity, critical thinking

and problem-solving skills of pupils.
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The plan is not limited to setting the objectives only on a theoretical level. A specific milestone
has been set, which sets the goal for the provision of technological equipment to at least 700
schools by the second quarter of 2023. This equipment includes laptop computers, audio
equipment, projectors and interactive whiteboards. Another milestone is the resigning of
existing educational curricula and the development of training materials for the acquisition of

digital skills, as well as a STEM methodology for 120 subjects, by the fourth quarter of 2024.

Furthermore, the prioritization of digital education for pupils also derives from the Cyprus
Digital Strategy 2020-2025. Specifically, one of the long-term goals of the country’s Digital
Strategy, is the preparation of the “next STEM generation”, which will consist of more
graduates in Cypriot universities in the STEM areas (Science, Technology, Engineering and

Mathematics) and subsequently more such specialists inside the country’s workforce.

The integration of Artificial Intelligence is also suggested for the improvement of the digital
educational system in Cyprus. More specifically, the importance for the gradual integration of
Al in education and the curricula of educational institutions from a young age is signified
throughout the report of the “National Strategy for Artificial intelligence (Al): Actions Towards

the Utilization and Development of Al in Cyprus”.

To conclude with, currently, pupils of Primary Education are not enjoying the same quality
level of digital education, as in many other EU countries. However, the steps to be taken and
measures to be implemented are encouraging, showing a clear focus for a significant

redesigning and restructuring of digital education for pupils.

7.1 In Spain

To ensure that teachers in Spain are equipped with the necessary skills to effectively integrate

technology in the classroom, there are several typical practices for building teachers' state-of-
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the-art ICT skills. Professional development programs are a common way for teachers in Spain
to build state-of-the-art ICT skills. These programs can take many different forms, from
workshops and seminars to online courses and certifications. Here are some ways in which

professional development programs help teachers develop their ICT skills:

e Focused training: Many professional development programs in Spain focus on a
specific area of technology, such as coding or multimedia. This focused training allows
teachers to develop specialized skills that they can apply in the classroom.

e Hands-on experience: Many professional development programs in Spain offer hands-
on experience with technology tools and software. This allows teachers to learn by
doing and to gain practical experience that they can apply in their teaching practices.

e Collaboration and networking: Professional development programs often provide
opportunities for collaboration and networking with other educators. This allows
teachers to learn from their peers and to share their own knowledge and experiences.

¢ Flexibility: Many professional development programs in Spain offer flexible schedules
and formats, including online courses and self-paced learning. This allows teachers to
fit their professional development around their busy schedules and to learn at their
own pace.

o Certification: Some professional development programs in Spain offer certifications
that demonstrate a teacher's proficiency in a particular area of technology. These
certifications can help teachers demonstrate their skills and expertise to colleagues,
administrators, and prospective employers.

e Coaching and mentoring: Some schools in Spain also provide coaching and mentoring
programs, where experienced teachers mentor newer teachers on integrating
technology into their teaching practices.

e Collaboration with ICT experts: Collaboration with ICT experts is an essential
component of building state-of-the-art ICT skills among teachers in Spain. ICT experts

can provide valuable insights into the latest technology trends and tools and can help
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teachers develop their skills and stay up-to-date with the latest developments in the
field. In Spain, there are various opportunities for collaboration between teachers and

ICT experts. For example:

o Workshops and conferences: Many workshops and conferences are organized
in Spain that bring together educators and ICT experts to discuss the latest
trends and tools in technology for education. These events provide an
opportunity for teachers to learn from experts and to network with other

educators.

o Online training courses: There are also many online training courses available in
Spain that are taught by ICT experts. These courses may cover a variety of
topics, such as coding, multimedia, or educational software, and can be

completed at the teacher's own pace.

o Consulting and coaching: Some ICT experts offer consulting and coaching
services to educators in Spain. These services may include personalized training

sessions, classroom observation, and feedback on teaching practices.

o Collaboration with research centers: Many research centers in Spain focus on
technology in education, and teachers can collaborate with these centers to
learn about the latest developments in the field. This collaboration can provide
teachers with access to cutting-edge research and can help them integrate

technology into their teaching practices in a more effective way.

Therefore, collaboration with ICT experts is an essential component of building state-of-the-
art ICT skills among teachers in Spain. Through workshops, conferences, online training
courses, consulting and coaching, and collaboration with research centers, teachers can stay
up-to-date with the latest technology trends and tools and can develop the skills necessary to

effectively integrate technology into their teaching practices. Overall, the development of

61
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication

TAx Co-funded by does not constitute an endorsement of the contents which reflects the
* * = . . . .
S L the European Unlon views only of the authors, and the Commission cannot be held responsible

for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

state-of-the-art ICT skills among teachers in Spain is essential to ensure that they can
effectively integrate technology into their teaching practices and prepare students for the
digital world. By providing professional development programs, coaching and mentoring,
collaboration with ICT experts, online resources, and integration of technology in teacher

education programs, Spain is building a strong foundation for teachers' ICT skills.
7.2 In Greece

The training of teachers in the use of ICT is in high importance for their effective
implementation in the classroom. For almost two decades, various training efforts have been
carried out in Greece to further familiarize teachers with ICT so that they can respond to the
principles of a modern school that will provide teachers and students with the necessary skills

to meet the needs of the modern information society.

In Greece, a large number of programs have been designed and established for teacher

training:

e the Operational Program "Information Society" (2002-2006)°. It aimed to apply the
most important points of the White Paper of the Greek Government entitled "Greece
in the Information Society: Strategy and Actions" of 1999 and, at the same time, to
achieve the aspirations which were placed within the framework of initiative eEurope
and the Action Plan eEurope 2002, approved by the Feire European Council of June

2000.

http://archive.ekt.gr/content/display3e11.html?ses_mode=rnd&ses_lang=el&prnbr=14915
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e the Operational Program "Education and Initial Vocational Training" (2006-2008)®
aimed, inter alia, at the lifelong training of teachers with emphasis on digital skills
e the project 'Training of teachers for the use and application of ICT in Teaching Practice'

(2007-today)'’.

In the above category belongs B-level ICT training, which concerns teachers at all levels of
education and it is a consequence of the rapid technological developments in the field of ICT.
It aims at the digital modernization of the so-called "New School", at bridging the digital gap
between teachers and their pupils and at better achieving learning and pedagogical objectives

through the use of ICT.

The training programs are conducted in specially equipped centers throughout the country,
are implemented in groups of 10 to 15 persons and the teaching lasts 96 hours, distributed in
6 hours per week. It is underlined that the training program is completed through the

application of B-level ICT knowledge and skills in the classroom.

Of course, on the initiative of the association of each school, individual training seminars are
organized to familiarize teachers with ICT, but they are clearly less extensive and in-depth than

those officially organized by the state.

However, it is worth noting that all the above training efforts were optional. This fact is
reflected in the TALIS 2018 survey of the OASA, showed that only two out of five teachers feel
“well prepared” or “very well prepared” for the use of digital technologies in teaching. The

majority of teachers (especially those who are in old age just before retirement) use digital

16 http.//archive.ekt.gr/content/displayOfd4.html?ses_mode=rnd&ses_lang=el&prnbr=14916

17 http.//b-epipedo2.cti.gr/en/
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media and ICT only to reinforce their traditional teaching practices (e.g. to test students with
a quiz). For this reason, it seems that there is a long way to go before teachers acquire a
sufficient degree of familiarity with ICT and integrate them functionally into their teaching

practices, as well as shedding the e-discussions they have about the use of ICTs.

7.3 In Netherlands
The Netherlands has several initiatives to promote ICT skills in teachers, including:

e Professional Development Courses: The Dutch government provides various
professional development courses to teachers to help them improve their ICT skills.
These courses cover a range of topics such as how to use ICT in the classroom, how to
create digital content, and how to use online collaboration tools.

e Teacher Training Programs: The Netherlands has several universities that offer
teacher training programs that focus on ICT skills. These programs aim to prepare
teachers to effectively integrate technology in the classroom.

e ICT Infrastructure: The Dutch government invests in the ICT infrastructure of schools
to ensure that teachers have access to the latest technology. This includes providing
high-speed internet, digital devices, and software.

e Partnerships with the Private Sector: The Dutch government has partnerships with
private companies that provide training and support for teachers. These companies
offer training programs, workshops, and seminars to help teachers improve their ICT
skills.

e Innovation Centers: The Netherlands has several innovation centers that focus on ICT
in education. These centers provide teachers with access to the latest technology, as

well as training and support.

7.4 In Poland

Digital competence is a set of knowledge, skills and attitudes that everyone should acquire in

order to use information and communication technologies and digital media in a creative yet
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critical way. This allows you to achieve your goals, related to work, study, as well as leisure.
Therefore, the modern teaching process is largely based on the formation of these very
competencies. The aforementioned skills are developed from an early age and continue at
each educational stage. Teachers recognize the potential of digital education - according to a
study conducted by the Faculty of Pedagogy at the University of Warsaw, most educators
appreciate the attractiveness of various forms of educational aids, such as films, games,
musical pieces or ready-made multimedia presentations. The digital competence of this
professional group is also slowly improving. However, it turns out that support in the form of

computer equipment and training is still needed.

Prior to the pandemic, teachers' digital competencies had received little systematic empirical
research. The 2018 EU Kids Online survey found that Polish students do not receive enough
support from teachers in obtaining digital competencies, such as the ability to verify the
credibility of information found online (45.5% of students responded that the teacher did not
explain why some online content is good and others are bad) or responding to risks associated
with online activities (63.3% of students had not received help from a teacher in the past when
something on the student's internet troubled them). In addition, 44.5% of the students
surveyed said that the teacher never or almost never encouraged them to use and learn things
from the Internet. As in the case of students, the test of teachers' digital skills appeared to be
the need to move to distance learning, including distance learning. The results of a spring 2020
survey of a non-representative sample of nearly 3,000 Polish teachers showed that only 5% of
them felt very well prepared to teach online; students were of a similar opinion, with only 8%
of them considering teachers' skills to be high, and one in five considering them to be poor.
On the other hand, in a December 2020 survey commissioned by the Consumer Information
Center, only 15% of teachers said that a lack of digital skills was an obstacle to conducting
remote lessons; previous (pre-pandemic) experience in conducting remote lessons was held
by one in four respondents. According to NASK research presented in the report Teens 3.0,
one in three students surveyed negatively assessed teachers' skills in dealing with technical

problems (e.g., dealing with connection problems during remote lessons) (33.5%) and
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preparation for operating electronic devices (31.7%). 27% of students said they lacked
technical assistance from teachers, e.g., in installing remote learning software, and one in four
students (24.1%) felt that teachers lacked adequate preparation for operating remote

connection software.

The digital competency of nearly 30,000 teachers after several months of the pandemic was
assessed by the Digital Center's "Lesson: Enter" project. Teachers declared a high level of skills
related to the use of digital tools. However, the vast majority of them are not taking advantage

of cloud storage, online platforms and collaborative tools using shared resources.

The experience of hybrid learning, including a partial return to remote learning in the second
half of 2021, has highlighted the need for more intensive integration of digital tools into
education and long-term investment in teachers' digital competencies. In a survey conducted
by the Office of Electronic Communications, the need to improve digital competencies was

confirmed by 82% of teachers (including 45% "definitely yes" and 37% "rather yes").
7.5 In Cyprus

Teachers in Cyprus, like in any other country, need to make sure that they possess all required
knowledge and skills, in order to cope with the constantly-changing needs in education. This
also applies regarding ICT skills, since technology is rapidly growing, offering more available
tools to be integrated in the classroom. In addition, the outbreak of COVID-19 on a worldwide
scale had a significant impact on Education and led to the unwilling transition from
conventional teaching, to the integration of online and digital education. Cyprus was one of
the countries to adopt such measures and teachers were required to get familiar with new
teaching practices, methods and tools. On a national level, 3,000 teachers were trained on the
use of online platforms in order to respond to this sudden change.

Through the European Commission’s “Education and Training Monitor 2020”, a variety of
useful conclusions can be extracted, regarding the existing level of ICT knowledge and skills of

teachers in Cyprus, as well as their willingness to integrate ICT technologies while teaching.
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The perception of teachers in Cyprus regarding their own level of proficiency in ICT is very
high, compared to the EU average, with 61.8% feeling well or very well prepared to integrate
ICT tools into their teaching. At the same time, a mere 10.8% stated that they definitely need
professional development in ICT. Another interesting fact is that, the number of teachers who
pursued an ICT-focused CPD (Continuing Professional Development) was relatively high (more
than half).

The same report for Cyprus illustrates that, while teachers prefer to utilize ICT tools for lesson-
planning and preparation, they seem to be more hesitant when it comes to the integration of
digital tools in the classroom. Specifically, “teachers considered that the content-heavy and
time restrictive curriculum was the main barrier for using ICT” (Vrasidas, 2015), whereas
according to the “Program for International Student Assessment” (PISA) of OECD in 2018, “a
majority of principals reported a lack of incentives for teachers to integrate digital devices in
their teaching” (Reimers & Schleicher, 2020). Finally, a limited availability of digital content in
Greek was reported as an additional barrier.

Nevertheless, time constraints and lack of incentives are not considered the only factors for
limited use of ICT technologies in Education and the development of excellent ICT skills for
teachers. Due to the poor digital infrastructure in the educational system in Cyprus, teachers
do not have access to state-of-the-art educational materials and tools and more importantly,
even if they did, they would not have the necessary technical support to facilitate this effort.
The very poor technological and digital infrastructure in schools is signified through statistics
provided by the European Commission. In more detail, in Primary Education in Cyprus, only
2% of schools are highly-equipped with digital equipment, in contrast with the 35% average
in the European Union. Despite this fact, a serious misconception exists among teachers in
Cyprus, in that they still consider primary schools in the country to be adequately equipped
(Vrasidas, 2015).

As a result, an imperative need has been identified by all relevant policy makers, for the

upgrade of the existing infrastructure.
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A great step towards this direction was done in September 2022, with the signing of a €20
million deal (a considerable expenditure for the country’s size) for the provision of digital
support for all stakeholders in public schools. This particular plan includes the development
of a digital system, which will fulfill the daily needs of teachers, pupils and parents, when it
comes to the provision of information and several administrative services in schools, through
the use of electronic devices. The plan also includes the significant upgrade of digital and
technological equipment in schools.

Another issue in the case of Cyprus lies in that, so far, the state has failed to create the
appropriate conditions, in order to ensure an adequate level of digital literacy for the local
population, and this also extends to teachers in all levels of Education. Furthermore, the
“production” of enough ICT specialists to be integrated in Education and the workforce, either
as teachers or technical support personnel, is also considered a major concern for the future.
An indicative fact for this phenomenon is illustrated in the 2022 “Digital Economy and Society

Report” (DESI 2022), where Cyprus scores lower than the EU average in the “Human Capital”

catego ry.
1 Human capital
C EU
1 Human capital L
ramk SO0Te Sie
DESI 2022 21 4l1.8 45.7
Cyprus EU
DESI 2020 | DESI 2021 | DESI 2022 | DESI 2022
1al At least basic digital skills MA NA 50%% 54%
la2 Above basic digital skills MNA NA 21% 26%
1a3 At least basic digital content creation skills? MNA MA 60% B6%
1b1 ICT specialists 2.7% 3.1% 3.9% 4.5%
1b2 Female ICT specialists 15% 18% 19% 18%
1b3 Enterprises providing ICT training 31% 25% 25% 20%
1b4 ICT graduates 2.6% 2.9% 2.7% 3.9%
Figure 4. DESI 2022 for Cyprus in the Human Capital category
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Back in 2018, the “National Coalition for Digital Skills and Jobs” in Cyprus, through the Grow
Digital CY initiative, aimed “to promote the diffusion and the improvement of digital skills, in
order to address the mismatch between a low number of ICT professionals and higher number
of vacancies” (Grow Digital CY, 2018), with 70% of their activities focusing on Education. Other
projects, policies and initiatives have been implemented since then for the same purpose.

As an example, the Cyprus “Digital Skills National Plan 2021-2025", explicitly includes teachers
in the primary target groups for the development of digital skills on a national level. Along
with the specification of target groups for the national plan’s beneficiaries, the specific
measures for the development of ICT skills are provided. Among others, the intensive
education and training in digital skills, for at least 3375 teachers of Primary and Secondary
Education, until the 2nd quarter of 2026 is set as a high priority.

Furthermore, the Pedagogical Institute of Cyprus, which is the relevant body responsible for
the continuous training and development of teachers contributes in this effort. To fulfill its
purpose, the Cyprus Pl organizes and delivers seminars and workshops in various fields and
topics, so as to promote the enhancement of knowledge and skills of teachers. As discussed
earlier, the development of ICT knowledge and skills of teachers is prioritized by the Cyprus
government and all recently developed national strategies/ policies regarding education. For
this reason, various seminars and workshops provided by the PI, focus on this goal. The most
indicative example is the “Educational Program for Teachers’ Digital Skills Development”
which is being offered by the Pedagogical Institute since 2021. The program aims to develop
the digital skills of teachers in all levels of Education, for the integration and utilization of
available technological tools in the learning process. This is a highly beneficial initiative for all
teachers, regardless of their existing level of digital skills. On the contrary, some other
seminars or workshops that are offered by the Pl presuppose a higher level of ICT knowledge
and skills by the participants, such as the seminar “Possibilities and Challenges of the

Internet”. Finally, since 2019, CPI runs a highly-equipped lab in terms of technological
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equipment, which can be utilized by teachers in various ways. The lab includes a variety of
features and tools related to robotics and 3D technology.

In general, teachers’ level of proficiency in ICT skills in Cyprus depends on a variety of factors.
These include the available training opportunities in ICT for teachers, the existing digital and
technological equipment in schools and even the national annual expenditure in education. In
the last years, there is a clear intention by all relevant policy makers for the enhancement of
quality in education, including the reinforcement of available ICT equipment for teachers, but
also for the prioritization of their education and/ or training in ICT. The next years will be
crucial, on whether the announced and implemented policies will be fruitful, thus creating an
encouraging educational environment for the development of ICT skills of teachers. Finally,
findings in relevant research indicate that, a high level of proficiency in ICT skills for teachers
must be accompanied by a corresponding efficiency in terms of learning design and pedagogy,
in order for digital technologies to have a substantial influence in the acquisition of knowledge

(Comi 2016; Bulman, 2016).

8.1 Common E-learning practices

There are clearly a lot of ways to learn these days and especially after the pandemic, remote
learning has gained popularity over traditional classroom settings as industries and learning
needs have changed not to mention that learner demographics have shifted as well. Using e-
learning training, classes can be conducted synchronously or asynchronously or even in
blended mode. While optimal course designs vary with learning goals and content to be
covered, most online courses will benefit from incorporating both asynchronous and
synchronous activities which, have their own advantages. The learning environment and

mode always ought to match the needs of the learner, while also providing enough time to

70
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication

Wit o Co-funded by does not constitute an endorsement of the contents which reflects the
* * = . . . .
Yt the European Unlon views only of the authors, and the Commission cannot be held responsible

for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

allow react to the input however, learning in synchronous or asynchronous environments may

be more or less effective depending on what is being learned. More specifically:

e Synchronous learning takes place in real time. Synchronous communication between
(at least two) people requires them both to be present at a given time. Examples of
synchronous activities are chat conversations and audio/video conferencing obviously

e Asynchronous learning is time-independent, and it means that students learn on their
own schedule while teachers provide guidance through email or discussion boards. A
self-paced course is an example of asynchronous e-learning, because it can be studied
at any time and at students’ own pace.

e Blended (face-to-face and online) learning also known astechnology-mediated

instruction, web-enhanced instruction, or mixed-mode instruction, is an approach to
education that combines online educational materials and opportunities for interaction

online with physical place-based classroom methods. Blended courses can be defined as
a combination of face-to-face with online experiences, to produce effective, efficient

and flexible learning (Stein and Graham, 2014).

In certain learning contexts and settings, e-learning resources can be made available on
mobile devices (e.g. smartphones, tablets) leading to Mobile learning (m-learning) practices
and learning models that gain in popularity in developing countries. Examples of m-learning
resources include videos, mobile-friendly digital publications, interactive checklists, micro-
lessons, reminders, easy-to-use- games and quizzes. Mobile learning can also be used for
content creation by learners and to exchange tips and best-practice solutions within

communities of practitioners.

However, it should be noted that although e-learning and m-learning complement each other,
they generally require different instructional approaches. While e-learning is aimed at
developing knowledge and skills, m-learning is primarily intended to be used immediately at
the point of need, and often serves as a performance support resource or job aid. Thus, while

e-learning is more suitable for in-depth learning and wider-ranging courses and allows for
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more creativity and flexibility in navigation design, m-learning resources are generally tailored
to a specific context, they are designed to be delivered in small chunks, and focus on simple

and intuitive navigation.
As for the types of e-learning content, these can be classified as follows:

o Simple learning resources: these are non-interactive resources such as documents,
digital presentations, animated videos, tutorials and podcasts. These materials are
characterized as non-interactive, in the sense that learners can only read or watch
content but cannot interact with the materials and tools or perform any other action.
When matched with defined learning objectives and designed in a coherent and
structured way, these tools can be a valuable learning resource, notwithstanding their
non-interactivity.

e Webinars and virtual classrooms: these instructional methods are the closest to the
experience of a traditional classroom, as they are live events led by an instructor or an
expert. Teaching and interacting still takes place remotely and in real time, using a
combination of materials (e.g. PowerPoint slides, audio or video materials). A virtual
classroom usually includes interactive activities such as question-and-answer (Q&A)
sessions, polls, quizzes and group work. Sufficiently capable and appropriate
technology as well as good connectivity are prerequisites both learners and providers.

o E-learning courses: they are stand-alone interactive learning materials that
correspond to one or more learning objectives by providing questions and feedback,
explanations, examples, interactivity, infographics, etc. in order to make learners self-
sufficient in dealing with new concepts and skills. They can combine several types of
media, including plain text, images, animations, audio and video. E-learning courses
can have a linear sequence and include one or more e-learning lessons, whose
duration is often limited to a maximum of about 30 minutes of learning time. Their
content is usually presented in a predefined order or it can even take a branching

approach, where learners follow various paths as per their choices.
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e Performance support tools: performance support is about informal learning that
supports learners in applying existing skills or knowledge and its use is integrated into
the learner’s work. It usually applies a more “drill and practice” model as it provides
immediate answers to specific questions, thus helping users to accomplish job tasks.
Performance support tools can take several forms and be delivered on different
platforms. Checklists and technical glossaries are a few examples of simple job aids but
sophisticated expert systems can also be developed to assist workers in complex
decision-making.

e Tests: also called quizzes, assessments, or knowledge checks, are an essential
component of e-learning. They can be integrated into an e-learning course or be
provided as stand-alone learning components. Tests help to assess learners’ progress,
as well as the effectiveness of learning. They also have the potential to increase
learners’ engagement and to support the learning process through the provision of

personalized feedback.
8.2 Digital learning through MOOCs

Another digital learning tool that is highly appreciated and deployed thanks to its versatility
and openness are Massive Open Online Courses (MOOCs). MOOCs are nothing but free online
courses available for anyone to enroll and provide an affordable and flexible way to develop
new skills, advance one’s career and deliver quality educational experiences at scale. Because
of their potential, literally millions of people around the world use MOOCs to learn for a variety
of reasons, including: simple lifelong learning motivation, career development or change,

college preparation, supplemental learning, corporate eLearning & training and so forth.

More specifically, MOOCs are free, web-based distance learning programs that are designed
for large numbers of geographically dispersed students. A MOOC may be patterned on a
college or university course or even be less structured. Although they do not always lead to

academic credits and accreditation in general, these courses usually lead to a certification and
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they surely enhance employment opportunities or further studies. Typically, MOOCs are used
for higher education and career advancement however, due to the coronavirus pandemic,
many public schools and undergraduate degree programs have implemented MOOCs as the

new and necessary standard.

Providers of MOOCs are mostly universities but may also be corporate entities. Top
educational institutions and universities, such as Harvard, the Massachusetts Institute of
Technology (MIT) and Stanford, are leading providers of online courses. Corporations such as

Microsoft and Accenture also provide publicly available online courses.

Usually, each MOOC includes a course provider and moderator and a course platform. A
course provider is often a university, which supplies the course materials and instructors. The
platform, such as EdX, Canvas, Coursera and so forth, provides the technological infrastructure
for course modules, user access and other learning resources. Interested individuals express
their interest in participation by applying directly to the MOOC owner/organizer or platform
provider, most often at no cost at least in the first stage. Many MOOCs are completely free,
whereas online degree programs that contain a bundle of courses can cost tens of thousands
of dollars. In this case or when learners need the final certification in order to prove successful
attendance, costs can range significantly both in price and structure. As for the enroliment
and pacing, these generally vary by the type of course or program. For example, courses that
are not for university credit are typically available to the general public. Enrollment for online
degree programs, however, often requires a traditional admissions process. Courses offered
for university credit and as part of online degrees generally tend to follow a traditional
semester schedule, while certification MOOCs may be self-paced or follow an abridged

schedule, sometimes only taking eight weeks to complete.

But how do MOOCs actually work? As with every other type of online course, students can
access them through the internet of course. Typically, such courses consist of traditional class

materials made accessible online, which may include the following:

74
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication

TAx Co-funded by does not constitute an endorsement of the contents which reflects the
* * = . . . .
S L the European Unlon views only of the authors, and the Commission cannot be held responsible

for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

e interactive learning modules

e online quizzes and examinations
e filmed or recorded video lectures
e readings

e interaction with other students via for a

As for the relevant MOOC certification, levels typically fall into the following six general

categories:

e Free. These courses are completely free, but usually only to audit. However, students still

have the option to pay for an official certificate of completion at the end of the course.

e Certificates. Certificates for completing individual courses average being between 50€

and 100€.

e Micro credential. Micro credential programs typically consist of three to six courses.
According to EdX, a popular platform for MOOCs, the median price for micro credential
programs is 950€. Typically, they are narrow in focus and target the development of a

specific skill or competency.

e University credit. Courses in this category are university accredited and comparable to
online courses at institutions that provide degrees. Individual courses at this level can

range from a few hundred to a few thousand euros.

e Online degree. Online degree programs are equivalent to master's or continuing
education degree programs at universities and offer comparable volume and depth of
coursework. Online degree programs generally follow traditional application, admissions

and pricing processes.
e Corporate training. Corporate training MOOCs are deployed on an enterprise level.

8.3 The WAKE UP digital tools and MOOC
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One of the main outcomes of the WAKE UP project comprises of the development of the e-
learning media and digital tools and resources that guarantee the upskilling of youths
regarding the Metaverse as a concept, the hoaxes that circulate about it, all the risks
associated to it as well as the opportunities it offers for people coming from different social,
cultural and economic backgrounds and sharing some tips on the Meta game "Horizon
Worlds". The e-learning platform will enable rapid access to the full suite of digital learning
resources, including online courses, best practices and any of the online activities that the
partnership intends and agrees to develop.

The portal will be customized so that the color scheme and the look and feel follow the
principles of the WAKE UP website so that users feel familiar. The platform will trigger
motivation by employing the principles of Autonomy, Mastery and Purpose (the components
of intrinsic motivation). All young individuals will engage with content at any time, on any
device. The modules and the seminars during the implementation phase will be offered in the
form of blended learning. Parts of the resources will be developed in e-learning and blended
format so that they can be implemented in partner countries and the EU.

Social media components that have become a necessary part of online learning (such as links
to pertinent social media pages) will be added as well. This learning environment will also
include an e-library with films, podcasts, reports, an assessment system, and online

In terms of tangible results, the consortium will deliver, as part of specific work packages, the
following:

e creation of a multilingual portal serving as a personalized training for youth that users
can easily access from their computers, phones or other electronic devices being able
to carry the information around or access it from any place they are located in. This
platform will contain all the relevant information searched and organized during work
package 2 and that can be useful for the purposes of this project as well as the best
practices drawn out to serve as an example for users to be able to follow and use the

Metaverse with profitable ends.
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e Action-based training modules covering the needs of the target group offered through
the platform in an interactive manner [Modules to be created by the partners]

e Multimedia material for supporting the use of the platform (e.g. animated videos
showing how the platform is used for training purposes)

e A virtual space (MOOC) to support a learning community of users. The platform will
play a critical role in the project, providing final users with information on macro and
micro areas of interest, allowing peer learning on modifiable elements associated with
childhood obesity while also allowing sharing of ideas and experiences ensuring a
constant flow of information. The WAKE UP MOOC will include e-learning modules to
aid in the delivery of a learning object that is specifically tailored to provide target
groups with important insights for both the “training phase” and the “action setup”.
The learning object will be classified by key competences and created by converting
traditional learning materials to e-learning situations, such as generating video
tutorials, digital and interactive quizzes and exercises, contests, and other (to be

determined by partners) activities.

8.4 Constructivist Learning Design

The WAKE UP paradigm is based on the constructivist approach for acquisition of knowledge
though collaboration and hands-on experience, where the instructor takes the role of guide
who inspires and challenges the student for the active discovery of knowledge, rather than

transfer previously acquired knowledge to a passive receiver.

Early applications of the constructivist approach can be traced in children's education and
learning design and although there are differences between children and adults in their
understanding capacity, their willingness for collaboration with peers, the beliefs they have

developed and the experiences they possess, their ability for abstract thinking, their learning
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motives, and more, the processes by which learning is achieved is believed to be continuous
or remain the same throughout a person's life. Therefore, constructivism has been utilized as
a paradigm for the education of adults (like the young adults on which WAKE UP focuses), too

(Groves, 2008).

However, the constructivist approach, although widely used and accepted, has also attracted
criticism. This includes the view that opinions and conclusions of more active students
dominate the group's conclusions and that constructivism forces students to "reinvent the
wheel". Mayer (2004) in his 50-year literature review concluded that "The research in this
brief review shows that the formula constructivism = hands-on activity is a formula for
educational disaster." He argues that, although learners may be engaged in activities following

the constructivist approach, they may not be learning.

Mayer (2004) suggests the use of guided discovery, a mixture of direct instruction / knowledge
transfer and hands-on activity, rather than pure knowledge discovery through hands-on
experience: "In many ways, guided discovery appears to offer the best method for promoting
constructivist learning." Kirchner et al. (2006) note that "the instructional consequences
suggested by constructivists do not necessarily follow" and that the constructivist approach
often relies on the learner to "discover or construct essential information for themselves". In

essence, they agree with Mayer (2004) on the value of guided discovery.

Considering the wide acceptance of constructivism, the advanced cognitive abilities of adults
who can discover and/or construct knowledge through participatory experience and at the
same time the criticism that constructivism has attracted, we can conclude that an approach
coined as “semi-constructivism” looks rather promising. This approach builds on guided
discovery (Mayer, 2004). It uses Problem Based Learning where the following elements are
combined: a) the discovery of knowledge through experiential learning and hands-on real-life
problems experience, and b) comprehension of previously acquired knowledge which is
presented to the student through b1) the game purpose declaration, game instructions, game

scenarios and plots and background knowledge embedded in the game, b2) instructive
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introduction to the topic and repeated interventions of the teacher throughout the learning
process and b3) explanation and interpretation of the situation reached by a user within the

game plot, the errors he/she performed and the evaluation of his/her performance.

In the semi-constructivism approach, playing is intermixed with short sessions of teacher
lecturing. Moreover, during playing, the teacher occasionally provides knowledge material
that helps the student understand game status and/or errors performed and build knowledge
on them. Nevertheless, the game itself incorporates previously developed knowledge material

(b1) that is provided to the student in comprehensible form.

9.2 The WAKE UP semi-constructivist learning design

The evaluation process is really valuable for the implementation of the WAKE UP project. In
addition to introducing real-time feedback that informs the design and implementation of the
WAKE UP tools, thus ensuring that they address the needs and desires of students and
educators, the evaluation activities are expected to generate feedback on how to best deploy
the WAKE UP tools in educational contexts for maximizing learning benefits for students and
for contributing to the fulfillment of learning objectives related to linking engineering higher

education to industry.

The result of this work is the WAKE UP semi-constructivist learning design. This is an approach
in learning that aims at bringing out the best benefits from the deployment of serious games
in higher education. Constructivist theories (Papert & Harel, 1991), as described above, have
as their center core the idea of experimentation. Constructivism advocates that learners learn
better by doing, by constructing, and by synthesizing solutions rather than being passive
recipients of information. Constructivism advocates that knowledge is not transferred but
rather synthesized. It is a learner-centered approach in which the learner leads the learning
process while the educator supports it. This approach is clearly applicable to adults, who can
benefit from explorative learning environments that allow them to synthesize solutions to

problems.

79
Work Package 4: Project Dissemination
Activity 1: Dissemination, Communication and Exploitation Guide

The European Commission support for the production of this publication

TAx Co-funded by does not constitute an endorsement of the contents which reflects the
* * = . . . .
S L the European Unlon views only of the authors, and the Commission cannot be held responsible

for any use which may be made of the information contained therein.



WAKE UP

INolGlVe

Raising Youth Awareness on the Metaverse

Constructivism has also introduced the concept of "microworlds". Microworlds are virtual
environments that simulate the real world but present information in an abstract manner.
They include objects and rules that govern how these objects interact. Well-designed
microworlds contain only the very necessary information that a learner needs for synthesizing
a solution to a problem while the remove any "noise", namely information not necessary to
the problem's solution. Through this simplified version of the world that they provide they
encourage students to focus on the problem at hand without being distracted by unnecessary
content. One of the best known microworlds is the "turtle", which was designed for
introducing students to geometry and which included only a pen object and commands for
moving the pen on the canvas, bringing the pen down on the canvas to write, and bringing the
pen up to stop writing. This very simple form of a turtle that moved on the canvas was all that
was needed for encouraging learners to write programs using the microworlds very simple set

of commands for producing geometric shapes.

Virtual environments and tools such as Metaverse are nothing but a modern manifestation of
microworlds. They simulate the real world using abstractions and a user interface that often
simplifies real world conditions allowing students to focus on solving a specific problem or

exercise.

The WAKE UP tools are expected to be versatile and may be deployed in both formal and
informal educational settings. Formally, they may be deployed in the classroom in the context
of formal courses. Informally, they may be deployed by anyone in their own time for building

understanding and experience with Metaverse and its applications.

9.3 Game-based experiential learning

One more of the main aspects of the theoretical framework upon which the WAKE UP content
and learning design are grounded, is the game-based experiential learning model which better
refers to how we learn best through personal experience-activity and reflection. Thus, this

type of non-formal learning process is mostly about trial and error practices and about how
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we effectively build or expand our skills through “making”, doing and experiencing the (digital
or real) world around us, which brings to the construction of new knowledge. Experience-
based learning seems to be a rather effective practice because it helps establish lasting
behavior change mainly because rather than simply understanding a new subject or gaining a

skill, we develop new habits and behaviors.

Kolb’s research (1984) proves that mastering expertise is a continuous process of
experience, reflection, conceptualization and experimentation, elements that make up the
experiential learning cycle which shows the relationship between the various stages. During
the 70s, Kolb introduced a four-stage model on which the “experiential learning cycle” is based
while he advocated learning «as a process whereby knowledge is created through the
transformation of experience». More specifically, Kolb states that a person may initiate the
learning cycle at any of the identified four stages, however, he/she must subsequently follow

the rest of the steps in the given sequence.

Figure 5. Kolb’s experiential learning cycle.
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Elaborating more on Kolb’s experiential cycle:

e Concrete experience describes the hands-on personal experiences that we learn
from. It’s about trying new things, applying trial-error practices and getting out of
one’s comfort zone. Real learning can be achieved through experience, successes
and failures and it’s exactly what happens next that creates real behavior change!

e Reflective observation helps the learner capitalize on his/her experiences that will
eventually lead to new knowledge. It’s during this stage the learner considers and
ponders experiences, especially what went right and what could be improved? It
seems that this is a stage of analysis, observing alternatives and drawing up pros

and cons.

e Abstract conceptualization is another stage that comes right after having
identified and understood the defining elements of an experience. It is exactly now
that decisions will be made on what should be done differently next time (if
anything). This seems like the right moment for planning and brainstorming
strategies for success.

e The active experimentation phase of the learning cycle is where experimentation
with one’s own ideas takes place. The learner puts his/her plan of action to the test

in real context!
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