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Abstract

This paper discusses the Erasmus XR project which responds
to the urgent need to enrich the existing educational programs for
both cultural and media managers, but also for artists aspiring to
connect with their audiences in the digital shere. The project’s
overall goal is to develop an educational offer for these groups in
the field of immersive media (XR), and ways of using these media
to engage audiences. More specifically, the project aims at
increasing the skills and competences of the participants in
designing and evaluating immersive experiences in order to
effectively manage, disseminate, and produce culture in the digital
sphere.

Erasmus XR - Immersive Experiences in
European Academic Institutions

The Erasmus Extended Reality [1] (Erasmus XR) project [2]
is increasing the knowledge and competences of the academic staff
working with immersion technologies [3], in order to effectively
manage, disseminate, and produce digital culture [4] in an
academic environment. Erasmus XR will also elaborate open
educational resources (OER) [5] in the field of experience
management [6], [7] and culture with the use of immersive
technologies. Erasmus XR’s aim is to help building an open
attitude [8] of students and academic staff towards the application
of new technologies in the humanities. Due to the technological
aspect [9] of the project, there will be a bridging of the gap in
terms of access to solutions and their use by groups which have not
had the opportunity to use them so far (in particular in the field of
culture). In order to introduce educational programs, it is necessary
to take an innovative approach to the creation of an educational
program. Due to the limited resources of scientific publications on
building and managing experience in the virtual world, Erasmus
XR will draw knowledge [10] directly from artistic practices which
are an interesting basis for building theory - knowledge.
Documenting works and artistic activities constituting the so-called
‘research as a practice’ [11]-[13] will allow for the Erasmus XR
project to gain new, previously unpublished knowledge, which will
serve to build an educational program and prepare materials
necessary for its implementation.

Erasmus XR includes training of academics in new and
innovative pedagogical methods [14]-[16], including
interdisciplinary approaches [13], [17]. Academics representing
theoretical knowledge in the field of cultural [18] and media
management [19] will be acquainted with new research-
development practices in the area of creating works/transmissions
in virtual reality [20]. The direction of knowledge transfer [21] in
the project also determines the need to adopt new methods of
curriculum development [13], where working in interdisciplinary
working teams will allow to combine education with research, art
[22] and innovation [23]. The inspiration to adopt such a way of
knowledge creation came from the work of representatives of three
partner institutions in the European cooperation network and the
development of the EFAP Charter [24]: European Forum for
Advanced Practices (EFAP). This informal forum of artists,
theorists, philosophers, educators, performers, curators, musicians,
urban planners, anthropologists and other cultural activists in
Europe and beyond, proposes new ways of recognising the value
of contemporary cultural practices. According to EFAP,
experiments in the field of creative practice should also be
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recognized as research [25]. This creative research offers new ways
of generating, multiplying and disseminating knowledge thanks to
the paradigm of openness (open source) [26], [27], in contrast to
the very often promoted new forms of excellence that are confined,
for example, within the confines of high-profile journals with
limited access. The project activities are part of the development of
new practices based on participatory action research [13] and
creativity (creative practice and practice as a research [25]).

The results of Erasmus XR can be used by independent artists
who, having access to the developed syllabuses and Open
Educational Resources (OER), will be able to independently
expand their passions and interests within the informal education
path. The users of OER will include students and lecturers who are
interested in immersive creative, artistic and research projects
created by prominent European creators, educators and
researchers, as well as people who want to explore these topics in a
self-study format. The target groups are not restricted and due to
open licensing [28] and availability of materials, there are no
formal restrictions on their use for educational purposes.

Erasmus XR is an innovation because of the process of
knowledge generation [29], [30] (and the course of knowledge
transfer from universities/artistic departments to academic theory)
for the creation of an educational program, and because of the
subject matter, which in the field of media and cultural
management has not yet been developed and integrated into
existing curricula of higher education institutions. Practicing art in
VR [18], [31], [32] escapes the existing schemes and, due to the
limitations of the developed workshop, constitutes a field of
continuous research and searching for answers how to realize the
assumed concepts, which should be developed and introduced into
both scientific circulation and constitute the basis for educational
programs for personnel involved in the management and creation
of virtual experiences [33], [34]. For these reasons, Erasmus XR
should be considered innovative in terms of process (methods of
work) and subject (result). Erasmus XR brings together the
experience of the partners and generates new knowledge on
educational practices and thus contributes to the improvement of
the quality of education in the participating countries. The
innovation of the result stems from the methodology of work that
does not refer to the canon of culture [35], existing divisions and
systematics, but starts from the experience of participation - use,
especially the creation of virtual space [36] (research as a practice)
and on its basis develops individual subjects, their syllabuses and
materials.

Translation from one immersive experience to another [37],
both in terms of application domain as well as of immersive
technology used, will be especially investigated, through an in-
depth exploitation in both theoretical and practical learning
sessions of a design methodology that focus on five steps: design
of the User Experience [38], [39], Arts and Graphics [40], Logic
Development [41], Audio Development [42] and Synchronization
and Design Supervision [43].

1) User Experience Design (UED)

Designing the User Experience is the first basic step to
creating an immersive experience. It involves defining the key
messages we want to signal, determining the shapes we want to use
to convey them, calibrating the color combinations of light and
sound, and selecting the technological human-machine interfaces
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that can deliver the desired experience (e.g., headsets or large
projection screens, controllers or hand/body gestures [21], artificial
or physical means of locomotion [42] such as omnidirectional
treadmills [44], etc.).

2) Art and Graphics

The second basic step is Art and Graphics: every concept,
object and action that we intend to present must be properly
associated with a specific graphic style capable of supporting the
intended visual perception. To this end, real world acquisition [45],
2D and 3D modeling and animation, graphical texture creation and
mapping, lighting, and optimization techniques such as mesh
decimation [46] must be mastered to guarantee an immersive
simulation with the best real-time performance and quality.
Furthermore, the integration with physics and other simulations,
along with the use of specific visual effects, plays an important
role in enhancing the level of realism and the ability to convey the
emotions of IX.

3) Logic development

The third step is Logic Development, which is the creation of
the mechanics that govern the simulation. This is the core, the
‘engine’ of the entire process and encompasses all software
development processes leading to the implementation of the
software logic, including virtual object capabilities/functionality,
simulation triggers, effect sequencing, animation of playing and
non-playing characters, etc. Most of these elements are often
referred to as AI [47], [48] and in fact are increasingly being
developed by invoking machine learning [49] and other process
automation techniques.

4) Sound development and Synchronization,

The fourth step is audio development and synchronization.
This step involves the creation, refinement, and synchronization of
all sound effects [50], including background noise, sounds
environment, character dialogues and music.

5) Design Supervision

All the above-mentioned steps must be continuously
supported by a dedicated Project Supervision process to optimize
and coordinate the wuse of resources by minimizing
overlap/debugging, avoiding bottlenecks, ultimately ensuring that
the final immersive simulation meets the expected requirements in
terms of quality and user needs.

The training will be delivered through a Summer Academy by
experienced researchers and specialists from University of Malta
(UM), Faculty of Media & Knowledge Sciences (MAKS) assisted
by individuals from Filmschool Lodz (VNLab) and University of
Athens (NKUA) with long-standing expertise in each of the above
phases [51]-[53], as well as freely creating in the arts and culture
field, which is the project area. Therefore the Summer Academy is
the first activity aimed at students, which will be conducted by
coach-trainee tandems, where the adepts will be the participants of
the cadre training [54], who make their debut as tutors. The
Summer Academy for post-graduates will also take place at CAVE
[55] MAKS UM and will include an adequate introduction to the
basic goals of immersion projects, both in terms of converting
pieces from one space to another, as well as another technical
configuration. The immersive experience (IX) audiovisual Summer
Academy is a demonstration of the primary goals of the Erasmus
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XR project, also for the conversion of works from one space to
another with a different technical setup.

The technical setup of the audiovisual facility at University of
Malta comprises of a CAVE system, stereoscopic VR displays [56]
as well as a number of different wearable XR solutions (headset,
full-body suits [57] tailored to both indoor and outdoor settings)
connected to each other for distributed experiences. As in
immersive experiences the audience is dynamic, not static, several
omni-directional treadmills for the exploration of large-scale
virtual environments [58], [59] are also available, together with
technologies for untethered virtual experiences. All of the above
will enable trainees to experiment in a learning-by-doing context a
comprehensive set of simulated immersive experiences, moving
from those created through the collaboration of the partners in a
number of diverse contexts (from industry, healthcare, cultural
heritage, to name a few) to those of interest in particular for
Maltese, Greek and Polish trainees. The training activities are
necessary to achieve the Erasmus XR project objectives and to
create a space to learn about the tools of creative practices of XR
artists, as well as to train staff capable of successfully
implementing the new curricullum content included in the
educational module under development.

One major aspect the training program offers is the
engagement with Maltese cultural and historical sites. Museums
are sites of knowledge and memory [60], heritage and culture.
Museums and historical sites in the Malta also are publicly funded
institutions that have a social responsibility to reach out to a wide
range of demographics. However, participation in culture is often
significantly lower among those from a lower socio-economic
background. There is strong evidence of arts and culture’s intrinsic,
social and economic value. The government expects that all
publicly-funded arts organisations must increase access for people
from disadvantaged backgrounds and open up arts and culture for
all. Furthermore, even when visiting museums and sites of cultural
heritage, many visitors only engage with the ‘star’ exhibits,
missing out on other, equally important if less celebrated or
spectacular elements of the exhibition, either because they do not
have an incentive to visit certain parts of the exhibition or because
items are hidden in the storage. This can lead to educationally
limited visits of cultural and heritage sites.

Where the Erasmus XR project will put those activities into
practice concerning the museum context is with Heritage Malta
and the MUZA museum [61]. MUZA is the chosen name for
Malta’s new museum of art and is a flagship project for the Valletta
European Capital of Culture in 2018 [62]. The community-oriented
project is a national museum, the first of its kind, which shares a
common vision with the Foundation’s objectives in promoting art
and museums as a tool for social transformation. The program also
supports the local Research Cluster in Digital Technology for
Culture and the Arts, an interdisciplinary constellation of
researchers from creative computing, visual and museum studies,
archaeology, curation, artificial intelligence, theatre and
performance, to learn how to use an immersive experience that will
aim to make cultural sites meaningful and relevant to a diverse
range of people and communities, extending, deepening and
enriching their visits. Malta’s creative industries as one of the three
sectors which offer the largest scope to benefit from immersive
experience innovation. This program will look into the potential
for an immersive experience environment that can transform
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Malta’s museums, heritage and galleries sector, helping to support
this ambition:

1. Diversity of audiences and narratives displayed: The
diversity of audiences [63] does not currently reflect the
demographics of Malta as a whole. A contributing factor to this
challenge is a widely-held perception that the story of the past, as
the dominant narrative currently presented by mainstream cultural
institutions, is primarily that of wealthy, heterosexual, white males.
As a result, audiences from different ethnic and religious
communities, or with particular protected characteristics, can feel
disconnected from this cultural narrative. Maltese heritage sites,
museums and galleries are urgently seeking to address this through
examining how cultural sites can better contribute to cultural and
social developments by encouraging and facilitating diverse
communities to contribute to culture within Malta. It responds to
demands for more inclusive representation of Maltese history, and
the recognition of its dependence on other countries and cultures.
The case for diversity aims to both increase and widen cultural
participation in Malta, including all citizens.

2. Visitors only engage with ‘star’ exhibits, resulting to
educationally limited experiences: According to C. Waltl “the
process of establishing museums for the many goes hand in hand
with a transformation of museums which (...) ‘change from being
product-led to audience-centred” [64]. Cultural institutions [65]
today seek to offer more engaging, enriching and relevant
experiences to visitors, encouraging them to extend and diversify
their visits. They want visitors to engage with the wider collection
beyond the star exhibits, which would enrich the visitors’
experience [66], offering a broader contextual understanding and
instigating ‘surprise encounters’ with objects or ideas they might
have not previously encountered, thus audiences would learn more
and deepen their enjoyment of visits.

3. Physical space and resources limit the range of collections
and archives that can be displayed: Cultural institutions tend to
only display a proportion of their collection to visitors at any time.
A great deal of it remains ‘hidden’ either because of a lack of space
or because of the fragility of the artefacts. However, the ‘hidden’
artefacts are often those which are most pertinent to the under-
represented communities [67].

The impact of the Erasmus XR project will include the
improvement of pedagogical, scientific and innovative
competences in managing immersive experiences at the
Jagiellonian University, as well as at the Film School in Lodz, the
University of Athens and the University of Malta. The acquisition
of the necessary skills by future cultural and media managers and
artists will allow the cultural and creative sector (CCI, digital
media, arts and games) to better exploit immersive technologies
involving different dimensions of virtual [53], augmented and
mixed reality to provide audiences with a new quality of cultural
participation despite the existing social distance [18].

The cooperation between the partner institutions on the
development of a common learning module will have a great
impact on the development of this academic area in Poland, Greece
and Malta, in particular the acquisition of new competences
enabling the teaching of courses [68] and classes on these new and
poorly developed aspects of cultural management cannot be
overestimated. Improving the knowledge and skills of the

2714

academic staff will allow for better educational results, the
development of further levels of study such as masters and doctoral
studies (e.g. at local level, meeting local priorities setting Malta's
target of 0.6% of the population educated to doctoral level). The
training of competent XR managers [69]-[71] and artists will
strengthen local markets, accelerate the ongoing modernisation of
the cultural field and also indirectly impact the educational field
through cultural, media and film education.

Erasmus XR will also strengthen the participation of
representatives of partner institutions in local bodies which give
direction to the development of culture, arts and creative industries
[72]. UM MAKS employees will strengthen their position and
impact in the Research Cluster, which brings together senior
researchers in fields such as Digital Arts, Artificial Intelligence,
Computer Games, Control Systems and Engineering, Classics and
Archaeology, and Conservation and Material Heritage) will bring
in younger researchers pursuing Master's, PhD, and postdoctoral
studies. The planned cluster is a center for research activities that
focus mainly on the use of IX technologies in cultural production
[73], as well as for sustainable development. Erasmus XR will also
allow the development of networks, stimulate discussion on the
role of culture and arts in innovation and research processes
(research as a practice) of new solutions. The ambition of the
partners is to create a broad coalition of universities working on
XR and a new mission of culture, which should not build its value
on elitism and limited access, but provide a common platform for
understanding, creativity and creation of new values, relevant for
development and future generations.
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