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Abstract: This paper examines a case study part of an ongoing PhD research at Queensland University
of Technology, Brisbane, Australia. The case study investigates how architecture students can employ
media architecture design with real-time-render software tools to empower people without permanent
residence. As part of the assignment students developed a media architecture structure during the
semester to support people who are facing homelessness. The target participants of this study were
master architecture students at Queensland University of Technology. Students participated in an online
survey and semi-structured interviews at the end of the semester to provide feedback about their learning
experience during the master class. The data was analysed with thematic analysis. The study results
explore the potential of technology to face the ongoing issues of homelessness. It opens the discussion
how media architecture can be utilised to target issues such as displacement and marginalization. The
results allow to refine future studio education and endeavour how to employ real-time software in a
studio context.
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Introduction

Homelessness is one of the growing problems
in all the countries around the world (Huey,
2012). Homelessness is a complex social issue
in many societies as it caused by several
different reasons to different kind of people. A
homeless individual seeks primary night-time
residence shelter homes that provide short-term
accommodation (Hersberger, 2005). The Health
Department of the Australian government
defines homelessness into three levels
(Australian Government, 2021; Chamberlain &
MacKenzie, 1992):

e primary homelessness — living on the
streets, in parks, in deserted buildings;

e secondary homelessness — living in
temporary shelters such as refuges,
emergency accommodation or sleeping
on a friend's couch;

e tertiary homelessness — living in a
boarding room.

Within these levels, homeless people are
fronting an absence of connection with friends
and family or society in general. Besides, not
being able to control personal matters which can
lead to physical and mental health issues (Le
Dantec & Edwards, 2008). Architecture can be
one of the critical enablers of our society. In this
studio, we investigated how architecture can go
beyond its role in society and tackle a social
issue such as homelessness. The focus of this
design studio was to discover solutions for
people  who  experience impacts  of
marginalisation and displacement, with an
emphasis on homeless people in Australia. The
purpose of the imaginary proposals is to engage
policy and stakeholders and the general public,
to acknowledge current issues and imagine
alternative  futures.  Students discovered
opportunities without the limitation of current
real-life, but by imagining how they might no
longer be relevant soon. Possibilities of Roma
Street and Fortitude Valley Station sites were
actively explored in Brisbane, Australia.

Students identified groups of marginalised
communities and specific issues that must be
addressed. Projects included in-depth analysis,
identification of particular problems and
exploration of possible solutions. Therefore, we
introduced students to the concepts of media
architecture and immersive virtual design
environments. In this case study, virtual reality
was used with real-time rendering software and
VR-headsets to investigate the design of media
architecture and how media architecture can be
employed to empower marginalized and
displaced communities.

Background

Media architecture can refer to build structures
that incorporate media to facilitate
communication with the public on an
architectural scale (Brynskov et al., 2015;
Dalsgaard & Halskov, 2017). Media
architecture is an emerging field that continues
to advance as technology enhances (Caldwell,
2016). Media architecture is usually not
included in many architecture curricula
(Zhigang as cited in Haeusler et al., 2012).
Therefore, we introduced students to concepts
to further explore, such as entertainment media
architecture which are project illumining
buildings interconnected to business, retail,
entertainment or commercial intentions (Fong
& Chan, 2019), besides, building that include a
media facade solution (Dalsgaard & Halskov,
2010) and interactive media participatory
projects that empower local public engagement
(Caldwell & Foth, 2014). It is challenging with
traditional architectural design tools to capture
the function and dynamic of media architecture.
Therefore, we proposed to employ immersive
technology for the design process. While other
research studies such as Castronovo et al., 2017;
Knowlton, 2016; Kvan, 2001; and Mabher et al.,
2012 explore how to implement technology in a
traditional design studio context, this studies
emphases on immersive virtual design
environments for media architecture. It is vital
to explore techniques for learning architectural
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design that allow students to prototype and test
media architecture proposals. The ongoing
media  technology  development allows
information to be communicated in various
ways, at different scales, and in physical and
digital space (Parker et al., 2018). There is
ongoing research on how architects, urban
planners, designers and engineers can benefit
from digital media (Dalsgaard & Halskov,
2017). As a result, media architecture will
continue to evolve as technology advances
(Fong & Chan, 2019). Integrating digital media
is into architecture and urban planning will
develop and potentially become more of a
critical enabler of societal patterns (Caldwell &
Foth, 2014). This responsibility fuels the
necessity for intervention concerning this
globally felt issue, such as homelessness.

Study Design

This case study is the third case part of an
ongoing PhD research (Jenek et al., 2020, Jenek
et al.,, 2021), therefore, we made decisions
based on our previous finding, and followed the
same analysis approach. In order to compare
student experience in the future. It was
conducted as part of a master architecture studio
in Australia from July 2020 to December 2020.
The participants were master architecture
students and close to graduate. Many of them
were already working in architecture industry.
The design studio had 37 students, who were
taught by the course coordinator and the
principal researcher. The study was designed as
a part of a studio curriculum focusing on
marginalised and displaced communities and
individuals, particularly homelessness. The
studio time was once a week for 6 hours during
the whole semester, in which tutors provided
general feedback to student project and
delivered a lecture about homelessness, media
architecture, and real-time-render software and
design studio activities. This set up supported
students to explore the design brief and research
potential displaced groups to support their
architecture design intervention. Students had
the opportunity to design a media architecture
structure as part of the building design. Figure 1
is an example of the student work at the end of
the semester. The image shows a wall with a
projection that allows users to express

themselves and been recognised in society.
Homelessness continues to be a complex issue
in society; with these prototypes, the studio
endeavours exploration of solutions for people
and communities who  suffer  from
marginalisation and displacement in Australia.

The proposed projects provided an imaginary
framework in each student submission targeting
a different type of risk groups such as young
adults, indigenous backgrounds, drug addict,
chosen by each student. Each project aims to
reintroduce individuals who are at risk of
becoming homeless in future.

Figure 1: Projection wall by Kate Freshwater

Students employed a range of software tools
since all of them already had at least a bachelor
degree in architecture. The principal researcher
has introduced design studio participants to
Twinmotion (Epic Games, 2020) real-time
immersive 3D architectural visualisation
software for virtual reality. Some of the students
used Lumion, a similar real-time immersive 3D
architectural visualisation software solution
(Lumion, 2021). Most students designed their
projects in Revit and a few in Archicad. Both
software products are common architectural
drawing and 3D modelling software (Autodesk,
2021; Graphisoft, 2020). We introduced
Twinmotion in more depth as virtual
environment tools and media architecture
concepts to students to complete a design task.
Students explored their ideas with traditional
tools such as physical model and drawings but
also modelled their design ideas with the CAD
Software. In addition, some students animated
their design in real-time software or created an
animated GIF.
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Figure 2: Student using VR Headset, photo by the
author

Most students were able to study their ideas
with a virtual reality headset Oculus Rift and
Oculus S, which were available during class
seen in Figure 2. The Oculus Rift headset is a
virtual reality system that fully immerses user
to feel present in the digital realm (Desai et al.,
2014). Due to the limited number of devices and
COVID 19 restrictions, only a few students
used this opportunity of using Oculus Rift
headset.

Data Collection

This case study paper expands on our findings
(Jenek et al., 2020, Jenek et al., 2021) to further
examine the impact of immersive virtual design
environments in a real-world context. Since the
study is part of the ongoing PhD research, a
variation of Ethical clearance was submitted
and approved from the Queensland University
of Technology QUT Human Research Ethics
Committee and complied with the requirements
for a negligible or low-risk application
(approval number: 1900000811). The principal
researcher ~ author ~ communicated to
participating students that critical evaluations

help improve the design studio content and
student experience. The recruiting process took
place in June 2020. Students were able to
announce a preference between 4 different
master themes, and in addition to that they could
decide at the end of the semester if there are
willing to participate in this research. The case
study employed qualitative data collection
methods such as observations, semi-structured
interviews (n=8) and online-surveys (n=9) with
participating students, conducted by the lead
author.

Data Analysis

The principal researcher conducted a survey,
semi-structured interviews and observations
during studio time to evaluate the learning
experience. We employed thematic analysis to
organise the qualitative data (Braun & Clarke,
2006). We following steps of 1.familiarisation
with the data, 2. initial coding, 3. searching for
themes, 4. reviewing themes, 5. defining
themes, 6. reporting findings (Braun & Clarke,
2006). We employed Keller's ARCS
motivational model to explore the attention,
relevance, confidence and satisfaction of
participating students to evaluate the learning
experience (Keller, 2010). The results are
presented in the following section organise
through the ARCS model. The principal
researcher author communicated to
participating students that critical evaluations
help improve the design studio content and
student experience. This case study is the third
case part of an ongoing PhD research (Jenek et
al., 2020, Jenek et al,. 2021). Therefore, we
made decisions based on our previous finding,
and followed the same analysis approach. In
order to compare student experience in the
future.

Findings
We organised the emerging themes under the
ARCS model sub-headings as follows:

Attention

A leading emerging theme in the data is the
major interest in the field of immersive
technology to tackle real-world problems such
as homelessness. Students reported virtual
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design environments are a valuable addition to
traditional design approaches.

Immersive design environment: Students
illustrated the advantage of an immersive
experience  within a real-time-rendering
software and using the Oculus Rift Headset.
They described this approach supported their
design decisions regarding dynamic design
proposal such as facade projection. Students
described the immersive experience technology
as appealing, but they critiqued the heavy
headset and mentioned that they would not use
it for a more extended time. Students explained
it is beneficial to employ immersive
technologies to tackle real-world issues such as
homeless.

Relevance

Participants emphasised the relevance of
immersive technologies for their professional
career. In particular, one student reported that at
the beginning of the semester, the student
thought virtual design environments are only an
addition to the design process with traditional
design tools. They reported having transformed
their opinion and see a benefit in capturing the
dynamics of media architecture structures, such
as changing light sources, displays and moving
elements.

Previous learning  experiences:  One
participant explained that they had been
fascinated by their peers who could produce
highly realistic rendering with software tools as
v-ray and critiqued that there was no design
course in which they would learn about how to
create thous outputs. They expressed a
profound learning success after the design
course in reporting that they feel more capable
of achieving an appropriate visualisation.

Identified content issue: Research precipitants
described that there sometimes was confusion
between a media architecture structure and the
immersive technology and the presentation
expectation of the design brief. The definition
of wvirtual design environments, media
architecture  and  project  presentation

possibilities have to be explained more
sophisticated.

Confidence

It has been observed that students are confident
in defining media architecture and virtual
design environments tools. Students express
that media architecture and immersive design
tools allow to make more sophisticated design
decisions in some circumstances, such as more
dynamic installations. The data shows that they
are confident to employ in future when they
believe it is appropriate.

Learning Format: One student critiqued the
confusion about the assignment requirements.
They reported it was not clear what was
expected regarding the building design, media
architecture and final presentation of the
project. We communicated the assignment brief
open for interpretation to allow students to
explore the immersive technology the way they
thought it would appreciate. We employed the
term narrative technology, which allowed
students to interpret in their individual way. It
indicates to keep the design brief stricter to
achieve a better learning experience. Students
demanded to have more explanation for the
immersive technologies tools, in addition more
time to explore the digital realm themselves.
Nevertheless, participants stated that most
enquiries during the studio were addressed.

Satisfaction

Students expressed satisfaction with their
design work but highlighted again to wish to
have more time to finalise the assignment
requirement. They expressed to now be capable
of employing a new design tool and have
expanded their skill-set. Students were able to
communicate their design ideas effectively with
the new tools they have been introduced to
during the semester. The design proposals they
produced were suitable.

Conclusion/ Future Work

Studies conducted, such as Gross & Do, 1999;
Jenek et al., 2020; Obeid, 2019; Wei et al., 2015
state that there is a lack of research currently on
how technologies can be incorporated in the
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education process of architecture students
learning about the dynamic properties of media
architecture to address real-world issues.
Through the study conducted with master
students at Queensland  University of
Technology, educational strategies for dealing
with immersive technologies in the context of
the homelessness issues were explored in this
paper. Through a design brief addressed by the
students and their insight into their learning
experiences, we could further unpack specific
instances supporting exploring technologies in
the design studio context. We argue in this
paper that there is a scope for immersive
technologies to support the design of media
architecture to target real-world issues. By
designing with immersive technologies,
participants discovered the relevance of media
architecture as a catalyst for urban life to foster
and support marginalized and displaced
communities. We propose designing studio
education content with allows students to
explore dynamic properties such as moving
elements, lights and displays.
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