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Abstract: During the pandemic, the impact of video communication platforms drastically increased. But in front of a screen, flexible and serendipitous interactions known
from real-life settings were reduced to a minimum. Zoom fatigue occurred very quickly
and early on developments were started to provide more flexible alternatives to videofocused platforms. Spatialized Video Communication Platforms (SVCP) reintroduce
more flexibility, serendipity and improved dynamic group forming by providing gamelike environments. After a brief review on SVCPs, we are focusing here on the highlycustomizable Gather.town platform. We developed an Open-Source pipeline to create
3D-based environments that meet the demand for visual requirements from designengineering students as well as visualization professionals. Based on three surveys, we
evaluated the potential of SVCPs in the context of virtualizing learning, teaching, exhibiting as well as conferencing. Along the way we tested several new features designed for increased user engagement and creating a sense of ownership.
Keywords: virtual studio, virtual conference, design engineering, Gather.town

1. Introduction
During the worldwide COVID-19 pandemic, the impact and use of video communication platforms drastically increased. Software such as Zoom, which was previously used on a more
irregular basis, suddenly became the main connection platform for education, research and
development. But in front of a screen, flexibility and serendipity were reduced to a minimum
– causing key problems, such as the so-called Zoom fatigue and the very limited interaction
opportunities with class mates and educators (Serhan, 2020; Wiederhold, 2020). In this way
it was found that to enhance productivity, the general video conferencing platforms need to
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be further extended in order to accommodate cultural, fun and social interaction in the virtual realm.
Therefore, the effects of the pandemic, and the growing need of new approaches to education with a better ‘fit’ (Li et al., 2021) led to the rise of Spatialized Video Communication Platforms (SVCP, see Section 2). These technological developments would inevitably have profound impact on how teaching and learning is delivered as we transit into a more digitized
future. However, adaptation to this new mode of teaching for the digital natives has been
driving the development of novel learning pedagogies, although some of the underlying
principles have held across generations (Proserpio & Gioia, 2007). With the urgency of
COVID-19 pandemic, this transition was profoundly accelerated.
Previously, various attempts have been made to explore, study and unleash the potential of
virtual platforms (Sommer et al., 2020). Using virtual platforms enables students to carry out
curriculum-related experiments and procedures that would otherwise be prohibitively expensive, dangerous, or impossible (Frasson, 2021).
In this work, we are exploring two main application areas: 1. “Virtualizing Learning & Teaching” for students and tutors of the Innovation Design Engineering (IDE) course, and 2. “Virtualizing Exhibiting & Conferencing” for students, tutors, and participants of a IDE module exhibition as well as an established visualization conference.

1.1 Design challenges
Tackling these two application areas from a designer’s perspective, a number of design challenges emerged which will be explored in this publication:
1. Which application cases in the context of “Virtualizing Learning & Teaching” are
compatible with SVCP?
a. Virtual Studio: a place where students and tutors can meet and communicate on a casual basis.
b. Virtual Campus: a connected campus combining a number of autonomous programs which have the opportunity to communicate among
each other.
2. Which application cases in the context of “Virtualizing Exhibiting & Conferencing” are compatible with SVCP?
a. Virtual Exhibition: an exhibition place which can be used to show-case
students’ works and communicate with visitors.
b. Virtual Conference: a professional online venue which can be used to
present and communicate in different settings.
3. Which innovative elements can help designers to enhance user engagement in
those different settings?
4. With which design approaches can we meet the high visual expectations of a design engineering course and provide required 3D visualization capabilities?

2

Spatialized video communication platforms

1.2 Overview
First, in Section 2 this paper discusses and introduces several SVCPs and clarifies why we
were using Gather.town as a representative platform for our applications. In Section 3 a
pipeline is proposed to create customized grid-based virtual environments for SVCPs which
provide 3D visualization capabilities. Section 4 discusses four application cases. Section 5
evaluates and discusses these application cases in detail, and Section 6 concludes lessons
learnt and future work.

2. Spatialized online video communication platforms
We define Spatialized Video Communication Platforms (SVCP) as virtual environments
providing a miniaturized world integrating a simple game-like navigation interface with video
communication capabilities. SVCPs enable spontaneous as well as serendipitous interactions,
group forming and/or meetings.
During the last few months, a number of these platforms were being developed. With
HTML5 providing all the functionality required to develop video-based platforms and enabling a multi-OS approach a lot of these approaches were focusing right from the start at
web-based technology (HTML Standard Video, 2021).
Figure 1 provides an overview of SVCPs with a focus on browser-based platforms providing
world-wide accessibility. Bonfire is an early prototype of such a platform and shows that
many individuals and start-ups are attracted by this upcoming field (Bonfire, 2021). By now,
it does not provide a map editor. Remo (Remo, 2021) and SpatialChat (SpatialChat, 2021)
are focusing on the professional segment with conferences in mind. They provide a lot of
functionality required for conferences with limited customization opportunities. For Remo,
e.g., it is possible to create SVG-based maps but they have to be checked and uploaded by
Remo staff with a delay of approximate one-week time (Remo, 2020).
Gather.town (short here: Gather) (Gather, 2021) and Topia (Topia - Video Chat in a Virtual
World, 2021) are the platforms which provide a very broad customizability, whereas Gather
is clearly providing the most comprehensive map editor, and it is also compatible to the external map editor ‘Tiled‘ to create graphics (Tiled, 2021). In addition, it provides beta access
to an API which enables developers to, e.g., automatize the configuration of poster sessions
using JavaScript (Gather.Town - API, 2021; Mini-Conf, 2020/2021). Whereas both platforms
offer a keyboard-based, game-inspired navigation including mouse support, Remo, SpatialChat and Bonfire provide a drag’n’drop navigation. On one hand, this approach is more intuitive for non-gamers and reduces traffic, but it is also closer to the Zoom experience and provides less interactivity. In this way, these three platforms (Remo, SpatialChat and Bonfire) do
not take advantage of one important feature SVCPs should provide over Zoom: creating serendipitous interactions by enabling “bumping” into other people while moving from A to B an experience which is provided by Gather and Topia as well.
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Another important feature of nearly all platforms discussed here is the opportunity to integrate external websites, documents, presentations, etc. (Figure 1). Of course, this comes
with technical limitations: Gather for example can only integrate websites which allow
IFRAME integration and run-on HTTPS protocol.
Gather has secured a significant amount of funding and therefor had the chance to quickly
accelerate its development (Gather - Crunchbase, 2021; Mascarenhas, 2021). Also, Gather
clearly defines its map limitation with 500, whereas Topia does not currently provide a clear
estimation of supported users at the website.
Another important aspect of Gather is shown in Figure 1: obviously, it is the only software
operating on a grid. Each rectangle can present, e.g. a portal, a spawn place, or a wall. In this
way the map building process and API support via JSON files can be drastically streamlined
and the number of potential user locations in a space can be clearly visualized.
Figure 1 also lists Mozilla Hubs which is a representative alternative for 3D and VR-compatible SVCPs (Hubs by Mozilla, 2021). Mozilla Hubs is officially limited to 26 participants to
avoid any performance issues – and performance is key in 3D environments (Claypool &
Claypool, 2007).
For our purposes, we required a) a scalable solution of up to 200 persons, b) an easy-to use,
c) lightweight and d) semi-immersive platform which does not come with potential problems
like motion sickness (Davis et al., 2014; Naqvi et al., 2013). Therefore, a 3D/VR platform was
not an appropriate alternative for the application cases discussed below, although we will be
using SVCPs in combination with 3D models.
For the previously listed reasons we are focusing on Gather in this work. In the context of
the previously-mentioned design challenges we developed an Open-Source pipeline to create 3D environments which can be used to merge 3D and 2D presentation.

Figure 1. Comparison of Spatialized Online Video Communication Platforms (SVCPs)
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3. Designing SVCPs with an open-source pipeline

2D Floor Plan

3D Floor Plan + Furnishing Finishing + Rendering

Multi-Layer Assembly

Map Building Event Hosting

Figure 2. 3D-supporting Map generation pipeline for Gather.town

Figure 2 shows the developed Open-Source pipeline: starting from a sketch or basic floor
plan, the map can be modelled by using Sweet Home 3D which is a free interior design application to draw basic plans of houses and flats, to place and arrange furniture and preview
the result using a 3D view (Sweet Home 3D, 2021). The application enables defining a grid
which can be synchronized to fit the grid of Gather by importing screenshots from Gather as
background images.
The resulting 3D mesh and its textures are exported to OBJ format and then imported into
Blender, an Open-Source 3D creation suite supporting the whole 3D production pipeline
(Blender Foundation, 2021). The OBJ file can be imported from Sweet Home 3D and then
rendered in Blender (which also offers a reference grid). To enable the usage of the 3D rendering in Gather, the camera is placed on top of the virtual space, and the rendering is done
by using parallel projection with the EEVEE renderer providing high-performance preview
renderings (EEVEE - Blender 2.8 Developer Wiki, 2021). The exported rendering (PNG file)
can be directly imported into Gather as background image employing its map editor, or it is
first imported into GIMP in case the map contains more complex layers or text should be
added etc. (GIMP, 2021). Gather also provides an option to use a Foreground image which
can be used to generate walls covering passing avatars to provide an improved spatial perception – foreground and background can be prepared and aligned in Gimp as well.

4. Application cases
Experiencing the problem of Zoom fatigue quite early after switching from a studio-based
IDE programme to an all-online program in March 2020, we started early experiments in
terms of alternative video communication. In July 2020 we started to use Gather which was
at that time still in an early working prototype stage. Over time, we performed a significant
amount of experiments and evaluations. We discuss here a selection.

4.1 Virtual studio: Challenges of replicating real-world studios
One of our early prototypes had the intention to recreate a virtual representation of the
original IDE studio. Starting from a basic floor/seating plan of the Stevens building, a 3D
model was created using Sweet Home 3D. Early tests in Gather were done by just using the
original basic 2D floor plan. Figure 3 Right shows the building. Blender was here only used to
place light sources and to do the rendering using the EEVEE renderer.
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Figure 3. Virtual Studio: Stevens Building at the Royal College of Art which used as a Virtual Studio.
The street with 3D objects on the left is ©2020 by Google Maps

The idea of this approach was to provide the students with a connection to the original
building not accessible anymore. A resulting problem was that students were confused and
easily got lost between different interconnected maps, as we tried to provide a realistic reproduction of the staircases connecting two floors of the corresponding building. Interestingly, also the original Stevens building is well-known for being very confusing as it consists
of a patchwork of multiple interconnected buildings. In addition, the original configuration
did not make use of private (i.e., sound-isolated) rooms, as this feature was not well-established in early-Gather. This led to additional confusion as conversations were often interrupted by visitors passing by. We learnt that the natural reproduction of a real-world configuration should only be done if really required.
Figure 3 Left shows the street in front of the Stevens building. For this purpose, Google
Maps® in 3D mode was used and the perspective has to be adjusted to fit the one of the virtual buildings. Alternatively, e.g. Apple Maps® can be used (Apple Maps, 2021). Finally, the
screenshot image was combined with the Blender rendering of the Stevens building by using
Gimp (Google Maps, 2021). This approach can also be used for quick prototyping, connecting
different buildings and/or landscape building.

4.2 Virtual exhibition: A co-designed space presenting 3D objects
As previously mentioned, Gather provides pre-configured very simple 2D or 2.5D visualizations. In this section, we are expanding Gather to the third dimension.
In 2021, the participating IDE students undertook Superform module through a combination
of video communication platforms including Zoom and Gather. The basic module brief is to
model a chair. Superform proved to be a good trial for such virtual spaces, since first-year
IDE students were expected to attend multiple lectures, tutorials and put together an exhibit
of their final designs. Also, the original pre-pandemic Superform module was run offline: students created physical models and exhibited those in an open physical show.
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Obviously, the outcome is a spatial 3D object and needs a corresponding visual representation. For the final exhibition, 44 chairs had to be placed in the virtual show space. Based on
our previous negative experiences with using real world-based architecture as shown in Figure 3 Right, we decided to use a circular structure – which is to avoid that people get lost,
enabling those projects can be explored in a circular/linear fashion while democratizing the
space allocations.

Figure 4. Virtual Exhibition: Superform Show 2021: Top: The spaceship equipped with 44 chairs from
the IDE 2021/21 program. Bottom: The 3D model of a chair which can be interactively explored in Gather by using the external p3d.in website (Chair ©2021 Songzhe Chen)

For this purpose, the spaceship metaphor was chosen, as can be seen in Figure 4 Top. The
whole pipeline was used (Figure 2). The spaceship was created in Blender based on a sketch
mostly making use of extruding circles during the modelling process. The outer rim holds the
student cabins which were used for presenting the chairs. Each cabin had a compass-based
identifier (like NNE-01).
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The students were now able to customize their rooms by using tools like Gimp, Photoshop or
Blender and provide the tutors with the prepared background images which were then assembled with the main background containing the spaceship. As the students knew where
the chairs had to be placed, they were able to optimize the rendered perspective of their 3D
chair, and usually also added customized labels. As Gather supports a wide range of external
websites, the students added – besides google presentation slides and videos – links to external 3D models to their space by using Sketchfab or P3D (P3d.In, 2021; Sketchfab, 2021). In
this way, visitors were able to enjoy the easy 2D navigation using Gather while being able to
explore 3D objects in detail, see Figure 4 Bottom.
Figure 4 Top shows also that the spaceship contained an inner rim which was used for group
gatherings, holding a pub, offices, a lounge, a space garden, and sleeping cabins. The centre
space was the arrival space and contained a magic gate to beam people back to earth, e.g. to
a park.

4.3 Virtual campus: Combining different programs in autarch spaces
Based on the previously-discussed Spaceship idea, an interconnected space colony was initiated, connecting different spaces/rooms from a central spot, as shown in Figure .5 Left. Each
one representing a Spaceship structurally like the one shown in Figure 4. Figure .5 Right
shows an initial central ship called Interactivum which is connected to two spaceships, one
for each IDE year - the central spot is the starting position for new visitors. This initial configuration was used in the context of a mini symposium but could be as well used for teaching
environments.

Figure .5 Virtual Campus: Spaceship colony configuration; Left: One centre spaceship connected to
eight external ones; Right: An initial centre spaceship Interactivum connected to two others
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4.4 Virtual conference: A larger multi-purpose and multi-phase space
As discussed, a particular application case for SVCPs are virtual conferences. Especially if
those use a mixture of different platforms it might be hard to estimate the number of attendees entering Gather after, e.g., the Zoom presentation session is over.
During Visualizing Biological Data (VIZBI) 2021 which was virtually held at the EMBL in Heidelberg, we used Gather as the space for socializing, breaks and a special poster event.

Figure 6. Virtual Conference: VIZBI 2021 - 4 Conference Phases

There were two different maps and four different phases:
1. Parking Lot (Figure 6.1) showing the back of the Crown Plaza in Heidelberg
which was used during onboarding. This space was online before the conference
started and attendees were able to explore the functionality of Gather but were
not able to enter the conference main area until day 1 of the conference.
2. VIZBI conference space (Figure 6.2) with the socializing area opening when the
conference started. The bus shown in 0 was then providing a connection to the
main conference area. However, in the starting configuration, only the bottom
part was activated.
3. +Lounge Area (Figure 60.3) was opened when the number of attendees exceeded a predefined threshold. In this way, it was prevented that in the beginning of the conference people felt lost if the number of attendees is too low and
an additional temporal component was added to the conference.
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4. +Art & Biology Event (Figure 6.4) was opened during the Art & Biology event
which combined a poster presentation with a virtual party where a DJ was playing. Attendees were able to explore the different posters while enjoying the music which was played via Twitch providing appropriate sound quality (Twitch,
2021).

5. Evaluation and discussion
While using Gather for teaching as well as conferencing, we used the opportunity to conduct
a number of voluntary surveys to evaluate our virtual environments.

5.1 Context, events and user groups
We conducted three technical surveys to evaluate our different approaches. For this purpose, google™ forms were used. During all evaluations, more than 82% of users used the
google™ Chrome browser. For anonymity reasons the surveys did not include specific questions regarding psychographics or demographics. But it can be estimated that all participant
groups were mixed in terms of age, ethnicity as well as gender.
These surveys were conducted during the COVID-19 pandemic: UK and most other international universities were in online-only teaching mode.
The Virtual Studio initial event took place on 29.09.2020. It was the first occasion where the
new student cohort used Gather to meet-up. Approx. 70 students and tutors participated in
this event, of which 29 from IDE 2020/21 first-year students took part in the survey, comprising user Group 1. We estimated that 95% of students used Gather for the first time.
The Virtual Exhibition Superform 2021 took place on 19.02.2021. This was the end of a 4week design sprint with the brief to design a virtual chair. 44 students participated in Superform of which 17 students answered the questionnaire, forming Group 2.
The Virtual Campus idea was prototyped for the event “Visualizing and Designing the Living”
workshop taking place on the 28th and 30th of April 2021. It was however not implemented
at the college on a larger scale until now as it would require staff from different departments
to engage in the setup process - therefore it was also not possible to appropriately evaluate
this concept until now.
The Virtual Conference VIZBI 2021 took place from 24-26 March 2021. Afterwards, a voluntary survey was conducted with 34 participants, forming Group 3. The (academic) conference participants included Master and PhD students, researchers, designers, lab directors,
incl. speakers. 76.5% of participants were using Gather for the first time.

5.2 Potential future use cases for virtual studio and virtual conference
Already during the first Virtual Studio meeting in 2020, the overall opinion on Gather was
very positive and showed a lot of potential from a students’ perspective. 28 of 31 participants said they want to use Gather in the future, whereas 13 of those mentioned that first
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technical issues have to be solved. Only three participants said that they do not want to use
Gather at all.

Figure 7. Potential Application Cases for Gather based on surveys conducted during Virtual Studio
(IDE Studio) and Virtual Conference (VIZBI) applications

Figure 7 compares the feedback from the Virtual Studio and Virtual Conference survey in
terms of future use cases, based on the question: “For which kind of meetings do you think
we could use Gather in the future?”. Multiple answer options were provided, and the participant was not limited regarding the amount of answers. Two different user groups are compared: students (IDE Studio/Group 1) vs. academic conference (VIZBI/Group 3) participants.
First of all, it is interesting to note that both participant groups have similar low opinions regarding the potential application cases Lectures (Group 1: 3.4%, Group 3: 14.7%) and Tutorials (Group 1: 10.3%, Group 3: 11.8%). Also, the participants of both surveys would like to use
Gather in the future (with only Group 1: 6.9% and Group 3: 2.9% ruling out future use of
Gather).
The reason why Gather did not fully convince all participants in lecture and tutorial context
might be its playful interaction and a number of technical issues in 2021. Although it is possible to share the desktop screen with all participants in Gather, this mode came with limitations in 2021 as a full-screen mode was not possible (in contrast to e.g. Zoom). Moreover, in
Gather the sound of people passing by might disturb the listening experience when participating in lectures. In addition, Gather’s graphic style provides users with a novel and playful
impression which might not be compatible for some users who expect a more formal lecture
style.
But then, there are significant differences in how each group judge the corresponding applications they are currently testing. From Group 1 testing the Virtual Studio, 72.4% would like
to use Gather also for Virtual Studio purposes in the future, whereas Group 3 is not convinced at all by this idea (with 17.6%). And vice versa, for Group 3 testing the Workshop setting, 70.6% is convinced to use it again, in contrast to Group 1 with only 17.2%. The reason
for this result might be that Group 1 only experienced Virtual Studio and Group 3 only experienced Virtual Workshop so they cannot really judge their opinion regarding the other applications which they have not experienced.
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Therefore, it is interesting to note that SVCPs represent still a quite new category of video
communication tools, and participants new to these platforms cannot easily project application cases beyond their practical experiences.
Both surveys contained more differentiated questions regarding the corresponding application cases: In terms of Virtual Studio usage for Group 1, 72.4% suggested to use it for Weekly
Regular Meetings, 65.5% would like to use it for Irregular Casual Meetings, 65.5% for a
united Studio space for both years of IDE, and only 34.5% for Daily Casual Meetings. And in
terms of Virtual Conference usage for Group 3, 70.6% said they would like to use it for Virtual Workshops, but only 32.4% said so for Hybrid Workshops

5.3 Re-evaluating use cases after using svcp for several months
For the evaluations in Figure 8 to Figure 11, the 6-point Likert scale was used (Albaum, 1997;
Johns, 2010; Matell & Jacoby, 1972). In Figure 8, Figure 10, and Figure 11, n represents the
number of participants answering a specific question. The corresponding three questions
provided additional answers extending the 6-point Likert scale - “Did not see it” or “Don't
know” - which were excluded as these answers do not represent an opinion. Percentages
were scaled accordingly. The average score ∅ follows the scale: excellent (6), very good (5),
good (4), neutral (3), slightly dissatisfied (2), and poor (1).

Figure 8. Virtual Exhibition (Superform): Tested Scenarios Feedback

Whereas Figure 7 was exploring the potential of participants projecting the potential of
Gather into the future based on the limited experience of mostly first-time users, Figure 8
visualizes the opinion of users after the different scenarios have been tested in practice.
The first three sections in Figure 7 apply to Virtual Studio-related settings: “IDE1 meets IDE2”
(Year 1 meet Year 2 students), “IDE Forum” (overall program meeting with students and tutors), and “Casual Meetups” - ranging around a good rating. Already in Figure 7, tutorials
showed the lowest potential for future use of Gather. Also here, with the lowest rating in
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comparison to all other sections, the rating was just neutral, showing a couple of participants who were slightly dissatisfied. The Virtual Exhibition (Superform Show) got the highest
rating with a very good rating on average. Obviously, after a couple of weeks experiencing
the Gather platform, the overall opinion on Gather was good.
During the Superform event, 58.8% of participants actually invited friends and family, 23.5%
were planning to do so, and only 17.6% did not want to share their new online experience
with external people. These results showed the high appreciation of this event.

5.4 Essential features for virtual exhibiting and conferencing

Figure 9. Virtual Exhibition (Superform): Feature Feedback (n=17)

Figure 9 and Figure 10 show the rating of the features introduced into Gather for the corresponding application cases.
Figure 9 focuses on the Virtual Exhibition (Superform program) with Group 2: A very important and very good-evaluated feature introduced here was the cabins (private spaces for
each student and chair) and the corresponding customized backgrounds.

Figure 10. Virtual Conference (VIZBI): Feature Rating
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Together with the previous two sections, the integrated external links to the 3D model view
of the chairs achieved highest ratings. Also, the dedicated spaces feature (such as an office, a
pub, an internal garden) and external park were positively evaluated.
For the Virtual Conference (VIZBI), Figure 10 evaluates a wide range of features. In this figure
it is apparent that a couple of features were not even perceived by the participants: the
Press Room, the Yoga Room, as well as the Crown Plaza parking lot. The last-mentioned one
is related to the question regarding the “Change Configurations”: The conference consisted
of different phases but many participants did not even perceive that there were different
phases/configurations. The Crown Plaza configuration was only relevant before the conference started as a testing environment for Gather newbies. The different configurations,
shown in Figure 6 did enable the optimization of the room size to the number of participants. Very popular was also the DJ event which combined the poster exhibition with a DJ
set. Very positively evaluated was also the registration office which gave direct access to
conference-supporting staff.

5.5 Rating of traditional vs. 3D-based visualization for virtual conference

Figure 11. Visualization Rating: Virtual Conference (VIZBI) graphics vs. Gather standard low-fi
graphics, layout and navigation

Figure 11 compares the feedback of the VIZBI 2021 participants regarding the quality of visualization against the standard Gather Low-Fi graphics, by comparing the graphics created by
the pipeline discussed in Section 3. As VIZBI is a visualization conference, it can be expected
that participants have relatively high expectations regarding the visual quality. It can be
clearly seen that the visual approach discussed for the Virtual Conference scored better than
the standard Low-Fi graphics approach of Gather in the category’s graphics and layout, and
for navigation both approaches get very similar scores. The results suggest that it strongly
depends on the quality of the design and visualization of the Gather environment to provide
an adequate user experience.
During all surveys, participants were also given the opportunity to report technical problems. Interestingly, from Group 1 (09/2020) only 24.1% had no essential technical problems,
whereas half a year later, for Group 2 (02/2021) 41.2%, and for Group 3 (03/2021) 67.6%
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said so. The later reviews on Group 2 and 3 were also asked for more details: No essential
technical problems from the start were reported by 41.2% (Group 2)/67.6% (Group 3), initial
problems which were solved over time were reported by 23.5% (Group 2)/8.8% (Group 3),
minor technical issues were reported by 17.6% (Group 2)/23.5% (Group 3), and serious technical problems were reported by 29.4% (Group 2)/none (Group 3). The numbers seem to
suggest a positive development of Gather over the period of six months’ time (Mascarenhas,
2021).
In addition, we received positive qualitative feedback, here is a good representative example: “It was fun to use, and I really enjoyed being able to meet and catch up with people in a
more informal environment. This is the best virtual conference I attended this year, and part
of it was thanks to Gather! I think it could [be] interesting to explore having some things to
do or ‘activities’ in Gather, as an icebreaker to get to meet more people. I enjoyed playing
the piano and dancing (Z) in the Art & Biology online party.”

6. Reflection and outlook
During the pandemic, we made an early start in using and optimizing SVCPs and collected
perspectives from both students and teachers, testing environments and methods to maximise teaching/learning as well as showcasing/exhibiting.
We discussed here three surveys which provided positive feedback and insights regarding
potential future application cases for Virtual Studios, Virtual Conferences and Virtual Exhibitions. Two user groups were evaluated: design engineering students and visualization conference participants. Moreover, a basic prototype of a Virtual Campus was discussed.
A huge advantage of SVCPs is that they are globally accessible via the web and can be revisited. We think that especially for those programs where students usually produce physical
artefacts or hold exhibitions, SVCPs are a better choice in comparison to Zoom-like platforms. Especially we were showing that the integration of 3D objects into SVCPs is possible.
This paper showed that there is a lot of potential in the upcoming SVCPs – but also, that new
design and visualization methodologies can help to make these approaches more enjoyable
for users.
For this purpose, we developed and applied an Open-Source 3D visualization pipeline to allow customisation of Gather environments to drive a sense of ownership, introduce the element of originality and maintain high participant engagement levels by retaining familiar virtual spaces in the platform itself. Of course, the proposed approach can also be used in conjunction with other SVCPs, especially Topia.io. The successful ratings also suggest that postpandemic SVCP platforms will have a lot of potential, as they are globally accessible and corresponding events can be archived and revisited later.
Our previous publication already argued that SVCP-related applications are not only supportive for design engineering education, but also in a professional context, by replicating working environments in the virtual space (Sommer et al., 2020).
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Thus, future work should include evaluating the corresponding settings in related contexts.
Also, future surveys could be extended by additional questions and analyses on the psychographics and demographics attributes to diversify the findings (Preston, 2009).
Acknowledgements: Much appreciation go to the Innovation Design Engineering student’s cohort of 2021/21 who made the Superform exhibition a success by co-designing
the spaces in such a beautiful way! Special thanks go to Songzhe Chen for providing the
image of his Superform chair. Thanks go also to the voluntary participants of our evaluation surveys discussed in this work.
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