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Albstract

The sketching possibilities in VR are getting increasingly more available for people without
in-depth programming and computer skills. Previous research has shown that using VR in the
sketching process by landscape architects increases the understanding of spatiality, reduces the
cognitive load, enhances communication, and gives confidence to the user. To understand the field
a literature study was undertaken and interviews were conducted. To get new practical insights an
applied sketching session was performed and documented. The hardware used was Oculus Quest
2 and the software was a plug-in for SketchUp called VRSketch. The method used for the applied
sketching was inspired by auto-ethnographic studies where one interacts within a given environment
while at the same time observing and documenting ones own reactions to that environment. In this
study the environment is VR and the activity being performed and observed is sketching in VR. An
open mind to all sorts of results was kept to make the most out of the methodology. This method
compliments past studies and whilst it doesn’t give results which necessarily reflect what other people
would experience, it indicates directions for future research. Some of the results were consistent
with previous studies and others need further research. Future investigation could explore: having
multiple users in a VR setting at the same time, exploring the possibilities with different levels of
abstraction, the different types of intuition, to use a checklist to get started but not to get creative,
and to generally expand the academic discourse as technology advances.
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Glossary

VR = Virtual Reality, digital glasses that immerses the user in a created digital world.

AR = Augmented reality, digital glasses that you can see the real world with, and on top of'it,
there’s a layer of digital creation like Pokémon go.

Conversation = sometimes refers to communication between the designer and the design and
not between people.

CAD = Computer program to make blueprints and technical drawings in. Really good to help
you make things on the correct scale as it is always measuring the length of the lines.

CAAD = Computer-Aided Architectural Design

VRSketch = an extension for the 3D program SketchUp that sends the 3D model into Virtual
Reality.

Software = The program in the computer
Hardware = The computer itself
SketchUp Warehouse = A library of 3D models that everyone can download into SketchUp

Lag/Lagging = When the software has to load and the user has to wait until being able to
proceed with the work, often due to that the software is too advanced for the hardware.



1.1 Background

How can Virtual Reality (VR) be used in
Landscape Architecture? And more specifically,
can one use it as a creative tool for sketching?
VR is a way to immerse oneself in an artificial
environment. Right now the most common
way of doing this is by wearing a headset that
mainly covers the wearers’ eyes. The headset
has screens inside it that project pictures to the
user’s eyes. The technology makes the pictures
move with the movement of the wearer’s body
making the person feel immersed in another
world.

When growing up and taking art classes |
always liked working with models a lot more
than painting. What also was distinctive in
my creative process was that everything got
physically big. When starting my first year as
a Landscape Architecture student I was excited
to work with something as big as the outdoor
environment, I also made a physical model in
our first studio course. Ever since that model
I have not felt like either the time or patience
has been available to execute a second physical
one. When then going into SketchUp I was
excited but I also felt quite limited by the two-
dimensional screen. The possibility to take
SketchUp further into a Virtual Reality (VR)
and immerse oneself in a 1:1 scale feels like a
huge possibility and very exciting as it gets as
big as it can be.

Various studies have reviewed how VR is
used in Landscape Architecture. De Freitas
and Ruschel (2013) made a comprehensive
survey of 200 articles published in the last 11
years in ACADIA conferences on how VR
and AR are used in Landscape Architecture.
They observed that the most common
research areas were design methods (46%)),
architectural theory and history (23%), and
performance evaluation (20%). They found

that most studies emphasised tool appliances
in visualisation, theoretical discussions about
the technology, and how to use it in education,
collaboration and practice. Portman et al. (2015,
p. 380) reviewed the possibilities of using
Virtual Reality environments in Architecture,
Landscape Architecture, and Urban Planning.
They found that in Landscape Architecture
VR applications have been growing over time.
They say that in 2006, 28% of the private
landscape architects in Germany were using
VR and 7 % of the public authorities used 3D
simulations and confirmed that it had a positive
effect on the development of landscapes. VR
was implemented in site planning, landscape
restoration, parks, and recreation planning, green
infrastructure planning, residence landscape
master planning, and more. If comparing VR in
Landscape Architecture with VR in architecture
and urban planning there are fewer immersive
environments made of non-existent landscapes
and more of already existing ones in Landscape
Architecture. They say that it’s because in
Landscape Architecture VR is used a lot to see
what people feel about the landscape. They point
out the following areas as ready for development
within VR in Landscape Architecture: Efficient
validation of virtual landscape modeling and
simulation, Botanically correct and highly
detailed vegetation, creating walkthrough
experiences, and finally more research on what
VR contributes and what to be cautious about.
They also say that the greatest challenge for
Landscape Architecture and VR is to get beyond
descriptive visualisations and have more multi-
sensory experiences. Their overall conclusion
is that more research and education in VR is
required. In 2016 Mengots wrote a review on
how digital tools are being used in the field of
Landscape Architecture. He found that VR is
very suitable for both the early and final parts
of the design and to communicate with both
professionals and clients. He found it very
suitable for small-scale projects and suitable for



large-scale ones. They say that the reason for
it not being used in Landscape Architecture is
the same reason it’s not used in design, it’s too
expensive and too time-consuming (Mengots,
2016). Song & Huang (2018) have written a
discourse about how Virtual Reality can be used
when designing landscapes. They conclude that
there are unlimited ways to use VR in Landscape
Architecture. It can be used to quickly construct
landscapes for customers to experience and
for designers to free their minds and innovate
and transform the industry. They say that the
only possible obstacle is if technology doesn’t
advance. As seen in these studies there has not
been much written about the early parts of the
design process in VR and it has been pointed
out as a relevant area to study.

My theory is that VR could be very useful in,
and add a new tool to the sketching process for
landscape architects. To validate this assertion,
several sources of information about the subject
have been collected. Further, an experiment with
VR was made to explore the possibilities of how
it can be used as a sketching tool, in which I’ll
analyze my process with the simulation. Lastly,
I’ll do interviews with people who’ve been
similarly working in VR to see what they think
about it and how they prefer working with it.
This will lead to a deeper understanding of the
subject and answer the question raised.

Lombardo (2018) has written his master thesis
on how Landscape architects perceive VR. He
made a model in three different grades of realism
and then let 18 professionals in Landscape
Architecture experience it in VR and answer
questions about it. In his discussion, he tries
to answer why VR is not used more than it is
today (only one of the questioned Landscape
architects had used it professionally before).
He says that the most common explanation of
why VR is not used more often in Landscape
Architecture is because the innovation has

not yet been established and that in general
Landscape architects are slow at adapting to
new technology, it’s a technical barrier. One
participant also says “Landscape architects
already have a lot to master. It is a broad field.
We can’t master everything.” which indicates
that many landscape architects might have
a big interest in another field and want to
prioritise their focus on learning those other
fields rather than VR or other digital tools.
People are also worried that it will take a lot
of time and therefore cost a lot of money. But
with the prospect of many improvements for the
final design (for example better predictability
and improved design outcomes) presents a big
enough incentive for it to be worthwhile. One
participant says that “(time expenditure) will
likely increase a bit, but you get that back in the
final result. It’s not like you would normally sit
for 45 hours and study the lines of sight. You
just wouldn’t think that hard about it. Although
time expenditure is increased, VR adds more
value”. Something else that can stand in the
way of using VR professionally is the whole
conception of what VR is and what it is meant to
be used for. For example, VR is commonly used
in games, which might excite people about using
it, but could equally mean that they do not view
VR as a serious work tool with high potential.
(MacFarlane et al. 2005, p. 347). This might be
the reason why there is so little written about
it in Swedish architectural magazines (when
searching for “VR” in the database ArtikelSok
only four articles were found). Many of the
scientific articles about VR are also highly
technical, adding a barrier for people outside
the field of technology who want to learn about
its possibilities. Accessibility has been the
major issue with VR where cost and difficult
technology is, according to Castronovo et al.
(2013, p. 24), the major things to get past when
deciding whether to use an immersive system
in a project or not. George et al. (2017) agree
with this. Today (2021) advanced equipment




can be much cheaper and more user-friendly
and there are many easy-to-use and intuitive
software available. It’s even possible to have
multiple users in a VR environment at the same
time. Multiplayer for Tiltbrush was released
on the 21st of February 2021 and has an 86%
five-star review, from reading the comments
people seemed very positive towards it. The
only article I’ve found that analyses this is by
Schubert et al. (2019). As my study is not a
collaborative one I have decided to not include
more information within this field.

It is worth remembering that technology
moves forward and evolves extremely quickly.
It is my hope that the thesis will be helpful to
the overall discourse regarding working with
digital tools in a creative way, highlighting
possibilities for landscape architects to think
about the application rather than the technology
itself. As Lawson (2006, p. 282) says, thinking
about what to do rather than how to do it. VR
is something that can give us the possibility
of being in a fully immersive model without
having to build one physically. The thesis will
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focus on the experience of working with and
in VR during this early and experimental stage
of the design process and what kind of value it
could add to projects.

I do not have any earlier interest in gaming,
and what I’ve learned about computers and
software comes primarily from University
studies and the will to understand this further.
The drive comes from my vision of possibilities
for the integration of VR and the field of
Landscape Architecture. According to Hermas
et.al, (2018) VR is a technology that is becoming
increasingly more available for people with little
experience in how to use technology. Since I'm
not very interested in the technical part of the
software and hardware that I use but rather the
possibilities that they have to offer, I will not
go into more technical details than necessary.



12 Purpose

To contribute to and inspire the field of Landscape Architecture about how VR can be used by
landscape architects to sketch in 3D and human scale.

1.3 Goal

To write a literature study about different areas that are relevant for sketching in VR and to
investigate how VR has been and can be used in sketching to complement traditional methods. In
addition to this, the aim is to contact and have conversations with people who have worked with
VR professionally to get a different perspective of the possibilities of VR.

To apply sketching in VRsketch with the VR-headset Oculus Quest and observe myself as |
experiment with the design of a public square. The self observations complement earlier studies by

exploring what comes up instead of the specific questions asked. This approach will provide new
insights of the possibilities VR has to offer in explorative sketching and Landscape Architecture.

1% Research questions

e What are the advantages and limitations of sketching in VR?

e Is prior knowledge in VR required to work intuitively and creatively within the medium?

e How does VR change the relationship between spatiality and the landscape architect during
the sketching process?

e What can be learned from performing an explorative sketching process in VR?

e What is the future of VR-use in sketching for landscape architects?

11




15 Method

To come to a conclusion the subject was researched in three different ways, through literature
studies, interviews, and experimentation. Here follows a brief explanation of the methodologies.

151 Litterature

To collect literature material I have searched
for scientifically reviewed articles in SLUs
library and google scholar. I have read student
works wich have inspired me and led me
to relevant books and articles through The
Snowball Method (Ahrne, 2015) In the middle
of the researching process I found out that
there is a conference every year called The
Digital Landscape Architecture Conference,
who publish a journal called The Journal of
Digital Landscape Architecture (JoDLA). This
turned out to be my most valuable gateway to a
lot of newer research in the field. The references
I’ve kept are those most relevant to my subject
and contain facts that enrich my thesis.

When searching for scientific articles, student
works, and books, I used the words: VR,
Landscape Architecture, design, sketching,
spatiality, design, intuition, creativity, process,
and more. It turned out to be problematic when
searching for words like design and sketching
because they are used as a metaphor or analogy
in many other fields which led to a lot of search
results. I used the search engines Primo, Web
of Science, and Google scholar. When reading
the student works on related themes I looked
into their sources and used them to get deeper
into the subject which turned out to be very
successful. When using the search engines the
articles that came up were mostly very old and
outdated. When I found The Journal of Digital
Landscape Architecture it gave me access to
new and fresh material.
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152 Interviews

To get a hands-on idea of how it is to work
more professionally with VR I got in contact
with and interviewed professionals in the field
of architecture. The interviews were executed
in a semi-structured way to leave space for
sidetracks and a more engaging interview
(Ahrne, 2015, 40). The people chosen for the
interviews were people that worked with VR in
the field of architecture in different companies
and ways to get a wide spectrum of inputs. Parts
of these interviews are included in the contextual
research and complements the literal sources.
Transcriptions of two of the interviews and notes
from the third are available in the appendix.
The limitations with qualitative interviews is
that they only show one persons perspective
which can’t be broadly applied.

153 Applied Sketching

The practice based research element of the
thesis, where explorative sketching is done
inside VR while observing oneself, creating a
proof of concept. For this I had to be objective at
the same time as performing the experiment, and
therefore I’ve developed my own methodology.
I did this by reading about different ways
of observing the self, and by reading texts
where similar tasks were performed. The
method that I developed for this task involves
experimenting in VR consciously, sketching
traditionally and writing down thoughts and
feelings about the experience. The method
also contains a small part of self-reflection on



previous life experiences to give the reader
an understanding of the writer, and therefore
a way for the reader to relate to the material.
This method complements earlier studies on
the same subject (Hill, 2019) by exploring what
comes up instead of the specific questions asked.
The program used is VRsketch and the VR
headset used is Oculus Quest. The advantage
of this approach is that the data that comes out
is rich and exactly what the person wanted to
express, it’s not what the author interpreted
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from observation or interviews but the first-hand
feelings expressed by the author (Anderson,
2006). The limitation with this approach is
that it’s hard to evaluate whether the findings
are something that everyone would arrive at,
or just something that the person involved
concluded (in this case me). But it can be
seen as an indication for what could further be
studied in the future. This methodology will
be further explained at the beginning of the
relevant chapter.




16 Structure

After the introduction (Chapter 1) the thesis
continues with the contextual research split into
two parts (Chapter 2). The first one is about
conceptual aspects of the experimental part
of the design process for landscape architects;
creativity, intuition, sketching, and spatiality.
After each section, there will be a reflection
that relates the subject to VR and Landscape
Architecture. The second part of the Contextual
research is about technology focused on VR in
the field of design and Landscape Architecture.
This part elevates how they can be used in
the explorative part of the design process. the
sketching process. In the contextual research
parts of the interviews are also included to bring
in a perspective from the professional point of
view and not just the academic.

After the contextual research follows a chapter
that contains method and result from my Applied
Sketching (Chapter 3). The Applied Sketching
contains a more thorough explanation of the
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method; working process, how I choose the
hardware and software, how I made the basic
model, about my area, and my background. The
results from the Applied Sketching are presented
with text, photos, and videos. The result is split
up into three parts, one for every new design
started. Then follow reflections that came up
once the Applied Sketching was over.

The discussion (Chapter 4) deals with
connections between the Applied Sketching
and the contextual research and how to go
further in the research and then the conclusions
(Chapter 5). After that the sources (Chapter 6)
are collected in one list. The last part of the
thesis is the appendix (Chapter 7) containing
transcriptions of interviews, my unedited field
notes and sketches and the checklist I used in
the applied sketching.



1. Introduction

Contextual research

3. Applied Sketching

4. Discussion
5. Conclusion
6. Sources

/. Appendix
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The contextual research is based on a selection of literature, articles and interviews that handle
different parts of my inquiry to give an overview of what is known from before. It’s separated into
two parts, the first one , conceptual aspects, handles creativity, intuition, sketching, and spatiality.
These are important things to understand when working with sketching in VR in Landscape
Architecture. The second part is about technological aspects and mainly looks into what has been
done in sketching within VR before, but also some other sources to get an indication of other aspects
that are relevant for sketching within VR.

I chose to focused my study on the conceptual aspects as these are commonly used features in
Landscape architecture. It is possible to chose other aspects but these are the ones I have chosen
as the point of departure. I chose to combine them with VR as it’s an impressive tool and my theory
is that VR is highly compatible with sketching as the newer and more accessible technology has an
element of intuition allowing one to work with it as a creative tool.

Figure 1: Visualisation of what tools and sources that’s been used in the writing
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2.1 Conceptual aspects

This part investigates the four conceptual aspects, creativity, intuition, sketching, and spatiality.
Creativity was chosen because the focus of the exploration is the creative aspect of the design process
that is investigated. Intuition was chosen because it’s an important aspect of designing which often
gets ignored or forgotten in discussions. Additionally, data programs need to be intuitive so that
Landscape architects can quickly feel confident about working with them. Sketching was chosen as
it is the common tool among landscape architects when approaching the design process and this
is specifically what VR would complement. Spatiality was chosen as it is an important aspect of
Landscape Architecture and it is the feature most commonly associated as a possibility within VR.

211 Sketching

Sketching is a commonly used tool for designers in the explorative part of the design process. The
following section contains an overview of sketching, how it has been studied, and how it'’s been used.

What is a sketch?

The sketch has been described in many
different ways depending on who you ask,
Some examples are: As a way to create an
idea (Corner, 1992, p. 144), as a process that
brings clarity to an idea (Birgerstam, 2000, p.
164, p. 166), as a trace of a process (Birgerstam,
2000, p. 164, p. 166), as something that is made
quickly and that that summarizes the whole
picture (NE, 2020), as an aesthetic organization
(Nord & Birgerstam, 1997, p. 6), as a way to
discuss with other people (Nord & Birgerstam,
1997, p. 6), as a way to declare and remember
what one has seen/ experienced (Dahlman, 1998,
p. 26), and as a method for analysis (Lindau &
Nyman, 2019, p. 26). These different ways of
using sketching describe partly how a sketch
comes to life and partly what kind of function
a sketch can fill. Further Krupinska (2016, p.
135-136) means that the design process is very
individual, multi-dimensional and a complex
creative process.

Lombardo (2018) questioned when in the
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process professionals in Landscape Architecture
would use different levels of realism in the
VR environment that he presented to them.
They responded that they wanted to have the
highly realistic version also in the early part
of the process. He was surprised by this. In
contradiction to this Ekstrom (2019) highlights
in his master thesis about VR-experiences that
when having too high realism the focus shifts
to the wrong things, for example, details and
not the overall structure. But he also means that
it can be difficult even for designers to relate
to abstract white blocks. Garner (2000) points
out that sketches can look very bad but have
a really good underlying thought and then be
the cornerstone of a whole project and vice
versa (p. 2). He also highlights the promising
possibility of there being more than one person
at a time working on a sketch and the possibility
of working further on someone else’s sketch as
an important function in the design process.
And that it’s something that everyone can do
and doesn’t necessarily require learned skills,
unlike using a digital program.




What’s the function of sketching?

Birgerstam (2000) is a psychologist that’s
especially interested in intuition within the
knowledge process. In her book “Skapandets
handling - om idéernas fodelse” (translation:
“The action of creating - about the birth of
ideas”) she interviews people that work with
sketching and asks them to analyse how they
do it. When she interviewed the architects
about the sketch she noticed that they usually
started talking about it in verb form (sketching)
instead of the noun (sketch) (p. 164). She
thinks that the reason for this is because the
important thing is not the tool or the result but
the process of learning, understanding, and
changing something. The sketch should never be
the finished product, it should reflect a thought
process and experimentation. (p. 171) The
interviewed people further think that a sketch
doesn’t have to be something physical but can
be an evolving idea or a conversation, as long
as it experiments with different scenarios (p.
172). Nystrand (2019) interviewed professionals
in Landscape Architecture about VR in his
master thesis. One of the senior landscape
architects commented that it took her ten years
as a working professional to see spaciousness
and dimensions “pop out of the paper” when
sketching in the plan but in VR it could be seen
and experienced straight away. Lenngren (2012,
p. 58) interviewed the architect Age Langedrag
in his thesis BIM for Landskapsarkitekter (BIM
for Landscape Architects). In the interview,
Langedrag says that 3D-models are a universal
language that everyone understands and that they
are therefore a great tool for communication.

3D

Sketching with physical models in 3D has
been analyzed by Borselius (2014) in her master
thesis. When doing the model she used the scale
of 1:200 and a variety of sources for inspiration.
She used some days to do the model and used
her different sources of inspiration to come
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up with different results. She concluded that
working in a 3D model was very good when
looking at spatial aspects and how movement
flowed in the space. The flaw she saw in her
work was that it was very time-consuming to
build the model. She compared it to SketchUp
and concluded that to do the same base as she
did with paper would be much faster to do in
SketchUp.

What digital sketching could be

Seichter and Schnabel (2005, p. 199) mean
that in the early design stages it’s important
to use a medium that mirrors the interactivity
and complexity of the site and the proposed
design. This is to not limit the exploration and
communication of urban problems. In their
studio experiment, they show that Augmented
Reality (AR) allows for this and further that
it enhances communication when the media
“relates to the process of thinking, creating and
understanding”.

A number of writers have explored the
possibilities of sketching with the help of digital
tools. Problems that they’ve mentioned is;
limited knowledge of the software makes the
process difficult to execute (Bergene, 2009,
p.68; Bilda & Demirkan, 2003, p.49; Lawson,
2006), that it doesn’t show the normal fuzziness
of a sketch (Lange, 2011), and that one does
not have the absolute freedom that is there
with traditional sketching with pen and paper
(Spagek et al., 2016). Kriigelis and Gediminas
(2018) further found that if the software is taught
early on in the education the students learn
how to deal with more advanced tasks, hence
sketching. Belesky (2020, p. 241) says that to
have a more creative process with digital tools,
the tools need to be integrated so one can work
seamlessly between them and they also need to
be intuitive, flexible, and accessible. Vries et al.
(1998) predicted that the design process needs
tools that have a high degree of interaction.



He based this on the fact that a designer can
exceed 20 traditional sketches an hour when
working on a design. He means that CAAD
tools “force the user to think on how to achieve
something rather than what to achieve”. But
that VR has potential as it gives the designer
tools for having an interaction about spatiality
in the design decision process. He says: “VR
is the ‘natural environment for prototyping and
creation of shapes. Immediate feedback, spatial
representation of objects, and ease of creating
and changing objects better support articulation
of the designers’ intentions”.

Reflection

Accordingly it becomes apparent that there
are many different ways of defining and using
sketching. Some examples are summarisation,
experimentation, and discussion. All are practical
to use when creating and developing ideas in
a design process in Landscape Architecture. If
sketching can be described as something more

open it could be possible that it wouldn’t have
to be only about drawing with pencil on paper,
if seen more as a creative process one could
also include other forms of doing this in, for
example jamming for dancers and musicians,
humming for singers, put down bullet points
for writers, make mind maps for planning,
improvisation for actors, prototyping products
for designers and to do test runs of software and
workshops. The experimentation in this thesis
will be focused on visual sketching in VR but
maybe this perspective allows for being a bit
more open-minded when approaching the issue.
Maybe in the future when we compare sketching
with new technology we will understand and
find new functions of sketching that we have
not thought of yet in the existing context that
we live in. The research highlights the valuable
parts of sketching and what digital programs
are missing. These things can indicate important
factors that need to be fulfilled in VR to be able
to use it as a tool for sketching.

“The creative user needs not a
tool to think for him rather than
an aid to think ahead.”

- Seichter, 2003, p. 10
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212 Creativity

Creativity is the basis for creating new things and is a field that has been studied across different
disciplines throughout the ages. This section contains a summary of how creativity has been
observed in these different disciplines, and what has been written about creativity, from a broader
perspective; people like Eagleman and Brandt and more design focused approaches like Lawson.

What is creativity?

According to Eagleman and Brandt (2017)
at Stanford University, creativity and strive
for innovation comes from the way our brain
is structured. Thoughts have to pass different
parts of the brain when processing things. For
example, we can’t only use the walking part of
the brain when walking, we also think about
how it looks around us, where we’re going, and
why we’re going there (p. 307). This detour of
thoughts in the brain creates Bending, Breaking,
and Blending. So what are Bending, Breaking,
and Blending? According to them these are the
different ways to be creative and innovative.
Eagleman and Brandt mean that we get inspired
by things around us and then do the three B’s.
So what do they mean with Bending, Breaking,
and Blending? Bending means changing it
slightly but keeping the original thing, for
example, Monet’s over 30 different paintings
of the Rouen Cathedral, same object but all
the paintings look different (p. 73) (figure 3).
When referring to Breaking they mean to break

something down into smaller pieces to make
something new out of it. This is done very
easily for us and can be seen when we create
acronyms for so many things, from countries
(UK) to expressions of happiness (LOL) (p.
123). Finally Blending is when we mix things
and ideas. For example, when Eiji Nakatsu got
inspired by the kingfishers’ beak (the shape of
the beak helps it fly faster). Nakatsu, observing
this while bird watching, got inspired by the
bird and applied the idea of the shape into his
design practice, thereby inventing the bullet
train (p. 137) (figure 2).

Figure 2: Kingfishers beak and bullet train (https://
www.pinterest.ru/pin/226024475031238958/)

Figure 3: Monets paintings of Rue Cathedral (Public Domain)



But how far can one go with creative and
innovative ideas? Can you go too far or stay too
safe for the idea to work in society? To explain
this Eagleman and Brandt (2017) compare the
situation with going different distances away
from the beehive. If the bee goes too far away
from the beehive it might risk dying, but there
might also be a chance to find a meadow full
of flowers to feed the whole beehive and make
it thrive. But if the bees always stay at a safe
and close distance to the beehive then the nectar
will not be enough for the beehive to expand
and flourish. The same applies to people. In
the book he mentions people who at their time
invented things that were so groundbreaking
that no one understood the value of the creative
idea or invention, but years after they died it
became very well known and used. Much like
when Aristotoles tried to enact the theory of the
earth being round but getting huge resistance
from the society at the time. Going too far can
make your peers think you’re a bit crazy but
it might pay off if you find something great. at
least in the long run (p. 163). To avoid this it’s
important to be on the edge between familiarity
and novelty.

Lawson (2006, p. 145) has focused his
studies on creative thinking among designers
and states that creativity is when you come up
with new ideas. He means that design is the
field of work that’s seen as the most creative.
Designers work with conversations to come up
with ideas and designs. With conversations he
means an exchange between the designer and
the paper, the creative process. He means that
digital tools today often don’t allow for our
mind to creatively express ourselves, but are
complicated and distract our focus into how
to draw a line instead of how that line affects
the final design. When digital tools are used for
representation only and don’t help the design
process he calls it computer-checked design

21

or computer-visualized design, rather than
computer-aided design as it does not help us
to develop the design but rather just represent it.
What he misses among the digital tools is what
he calls a two-way communication between
the person and the tool. In the future, he thinks
that new technology like Al will help us to
have a more two-way conversation but at the
moment it’s difficult (p. 282). Lawson’s (2004)
thoughts about VR is that they are usually used
for the final part of the design and thinks that
the reason for this is because that’s when most
projects have money for it. Schnabel et al.
(2001) confirms that it’s more common to use
Virtual environments for evaluation rather than
in the process but manages to prove that VR is a
very good tool to use when developing the early
parts of the design. They found this by observing
students who used virtual environments in a
design studio. The students reported that they
felt like they communicated directly with their
model and that they weren’t just a distant scale-
less designer (p. 398). They experienced the
two-way communication that Lawson talked
about.

How creativity is studied

Torngvist (2011, p. 4) focuses on the different
points of departure that one can take while
studying the creative process. He uses the four
P’s as an explanatory model. The P’s stand for
Product, Person, Process, and Place. Product
is the study that analyzes the new products
that arise in creative fields like architecture,
art, science, literature, music, philosophy, and
technology. Person is referring to the study of
people doing creative things, often concerning
personal traits like age and field of work.
Process is the study, made mostly in the field
of psychology, of the creative process. Place is
studies which examine if the place or setting
chosen for the work affects the result.




Successful denominators

The common denominators of successful
creativity that Térnqvist (2011) has collected
is: To have skills - sufficient knowledge of
your field is important to be able to ask the
right questions. Good communication - to be
able to share information and have contact
with people. The scale - small organizations
nourish creativity. Being generous, equal, and
competitive - a friendly working environment
tends to nurture more creative ideas both at
seminars and by the coffee machine. Good
leadership - the leader should understand the
work, have a broad view of the researcher’s
skills, give constructive criticism and create
a healthy social environment while keeping
a bit of competition. Sometimes the physical
environment is shown to have an effect on
creativity, especially if expensive equipment
is needed to execute the work. Further, it’s
a personal question if people want a chaotic
or a more orderly environment. The areas in
between the workplace (entrance areas, and
break areas) create conversations that lead to
creativity. It’s also important to have a balance
and combination of playfulness and discipline.

(p. 117)

Eagleman and Brandt (2000) mean that to
enhance your creativity one can follow this
advice. Trying many different concepts before
deciding what to do will push you forward
and create more options to choose from when
making a final decision (p. 183). Trying again
even though you fail because if you don’t
try nothing will happen (p. 200). Try new
things outside your discipline to give you new
perspectives and mix ideas (p. 216). Take risks
because even though this idea has never been
tried before it could be just the right time for
it now (p. 225).

Lawson (2006) states that people who come up
with world-changing ideas have often described
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that they had a eureka moment. Lawson says
that this usually comes from proper research and
understanding of the subject, trying different
ideas, and usually a lot of struggle, then when
pausing and maybe working on something else
spontaneous eureka moments occur (p. 149).
He further brings up the subject of creative
personalities and says that intelligence seems
to play some kind of part in being creatively
talented, but being highly intelligent doesn’t
directly mean that you are highly creative.
In the field of design, both convergent and
divergent thinking is needed in equal measure.
It is therefore important to be creative but at the
same time think of the function. One can not
just take a creative idea and pursue it because
it’s visually pleasing, the design also needs to
function with the world (Weather, gravity, etc)
and the people who interact with it (p. 153).

Reflection

From the literature study about creativity, it
has been found that creativity is a function of
the fact that our thoughts have to go through
our large brain and pass other thoughts on the
way to becoming an idea. To explain creativity
one can use the three B’s; Bending, Breaking,
and Blending. They explain different ways
that we come up with new ideas by slightly
changing, taking apart, and mixing thoughts into
something new. It also seems to be important
to have a feeling of how far to go with the idea,
if one goes too far you’ll probably be seen as
crazy and the ideas might not be useful in real
life applications. But if you don’t go far enough
it won’t be very innovative. If VR encourages
these features it will probably be experienced
as a more creative tool.

Studies made on creativity usually focus on
Product, Person, Process, and Place. When
examining successful creative processes it has
been found that it’s important to have skills,
good communication, a small scaled workplace,



a friendly environment, good leadership
and sometimes it’s essential to have proper
equipment. The order of the environment (chaos
or clean) doesn’t seem to affect creativity overall
but is more of a personal preference. Having
other people to discuss and have fun with during
the very important breaks, also tends to facilitate
more creative environments leading to eureka
moments. This can be found in the kind of work
environments that have these characteristics, for
example, new and innovative tech companies
and small underground art and design studios.

High intelligence is not a requirement for being
creative, but it’s a quite common trait. Maybe
this is because when our brain has more quantity
of knowledge to go through, more dots can be
connected and Bended, Broken, and Blended.
In Landscape Architecture, we use a lot of
different kinds of knowledge, for example, what
we learned from books, personal experience,
and emotional reactions which can all be stored
and made accessible in the brain, leading to
high creative output.

"Creativity is

intelligence having fun’

)

- Albert Einstein
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213 Intuition

1o understand why Landscape architects sometimes make choices in design without seemingly any
underlying basis it's important to understand intuition and how our experiences change the way we
look at things. The following section will explain intuition from different professionals’points of view.

What is intuition?

Intuition can be described in different ways.
The Cambridge dictionary (2021a) has two
definitions of intuition, the English: “an ability
to understand or know something immediately
based on your feelings rather than facts” and the
American: “an ability to understand or know
something without needing to think about it
or use reason to discover it, or a feeling that
shows this ability”. Both appear to define it
as an ability to understand, which could be
connected to some kind of knowledge. They
differ from each other in that the English version
empathises the word immediately and compares
feelings vs facts. The American one focuses
more on not having to think and that it leads
to discoveries (Cambridge dictionary, 2021a).
Krupinska (2016) says that intuition is the basis
for coming to conclusions about design without
really knowing why, which Birgerstam (2000)
defines as knowledge beyond the language and
Johnsson thinks that “with the help of intuition
we can make a choice without being able to
present why it’s good”. (Smedberg, 2020, 45).
Krupinska (2016) states that intuition can not
be learned and it’s rather something which
spontaneously stems from experience. In this
thesis there are two areas where intuition is
relevant. The first one is within technology, and
investigates whether the software and hardware
is intuitive to work with or not. The second one
is in creativity and examines whether the design
process comes intuitively.

Why use intuition?
Moore (2010) says that even though the
design process is seen as something mystical
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which cannot be taught, she disagrees with
that perspective (p. 58). She thinks that this
perception of the design process comes from the
fact that we expect the physical space itself to
magically give us the answer of what it should
become. This means we could simply trust
our senses, what we are feeling, and how we
react to the space and from there approach the
design with help of our intuition. She says that
we should rather trust our senses and intuition
in the design process than hard knowledge
which is usually trusted in science (p. 20)
because our senses and intuition is the pre-
linguistic way of reacting to our surroundings
and therefore something natural to use in design.
She further finds it problematic that we divide
things into subjects (senses, different types of
knowledge, ways of collecting information, and
learning) and thinks that it causes a limitation
and confusion in the learning process that is
connected to intuition. She means that we feel
intuition with our senses and that the dividing
of the different senses (smell, sight, taste, feel,
hear) makes us not sense the entirety, and not
value the full potential of our senses and thereby
our intuition.

How intuition is used

Lawson (20006) is part of the third generation
of design science. The third generation bases
their supposition on that design is a special
way of thinking, a way where some things
are understood intuitively. When he studied
intuitive thinking he found out that architecture
students have a special way of solving problems.
He found this by having architect students
and science students solve the same problem



and compare how they proceeded with the
assignment. He found that what the architects
did differently from the science students was
that instead of finding the underlying rules
the architects went straight for several final
solutions and tested them out, they thought about
the problem and the solution simultaneously (p.
43). He calls this analysis through synthesis,
which is based on intuition (p. 198). The actions
occurring during analysis through synthesis
are, according to Lawson (2006); formulating,
representing, moving, bringing problems and
solutions together, and evaluating and reflecting.
Formulating is a way of looking at the design
problem from different angles to understand and
identify it. This helps to understand what’s the
most important part of the design and also where
problematic areas might emerge. Representing
is the way one chooses to represent thoughts
and ideas, it can be with sketches, models,
words, etc. Moving is when thoughts and ideas
mix into new possibilities. This action brings
clarity in what to go forward with and what to
leave behind. Bringing problems and solutions
together is a continuous negotiation process
throughout the design process. Evaluating is the
fact that one needs to make both subjective and
objective choices, considering their pros and
cons even though most things aren’t measurable
to know when to finish. Reflecting is to think
about why one made choices and to be critical
about them, to see what one’s core values are
and how they affect the design. These actions do
not occur in a specific order but are integrated.
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Reflection

According to the literature study about
intuition, it seems like intuition is a kind of
knowledge we can not learn by reading about
it, we can learn that it exists but not earn it. To
earn it in the field of Landscape Architecture
we need to go out in the world to observe, feel,
and use spaces and ultimately understand them.
Designers use intuition in the creation part of
the design process and do something that’s
called analysis through synthesis. This means
to try out solutions at the same time as doing
research and is a way of learning and thinking.
If VR allows for a high level of intuition then
it will be better adapted to the way of learning
that designers are used to working with. If this
1s fulfilled it will probably lead to a higher usage
of the software.

In Landscape Architecture, there are so many
things to have skills in, everything from natural
features like how fast a tree grows and where
the sun casts shadows to social features like
how people tend to use an outdoor environment
and how to prevent crime. Therefore learning
digital tools for many landscape architects
seems secondary (Lombardo, 2018) but if it’s
very easy and intuitive to use then it will be far
more accessible. In the future it’s possible that
the digital tools that we use are fully intuitive,
thereby making the process as smooth and
unconscious as walking and breathing. That then
lets us fully use our primary knowledge, and our
creativity and intuition doesn’t get restricted by
the tool, maybe it will even be enhanced by it.




214 Spatiality

To understand the possibilities of VR and how being in an immersive environment can be
advantageous for the understanding of space, now follows a section about spatiality. What spatiality

is and how it can be used in sketching.

What is spatiality?

According to the Cambridge dictionary
(2021b) spatial is explained as “relating to the
position, area, and size of things”. Robinson
(2004) explains that the experience of spatiality
is created from our senses and that the physical
size and form of the landscape defines the
qualities of a place. Our knowledge and
memories alter the perception of how we
experience the place. Hall (1990) says that
the understanding of space also depends on
how we as human beings interact with it. If
you sit, stand, or walk past a place you might
understand it differently. In addition to this
Eckerberg (2004) means that people need to
be able to move around spontaneously to be
able to fully interpret spatiality in a virtual
environment. When experiencing a place you're
not only experiencing its dimensions but also
temporally as time is always present. What
makes us aware of time passing by in the short
run is people and animals in motion, and over
a longer spectrum of time, it’s the physical
changes in the landscape, for example, trees
changing over the seasons and growing. (Hall,
1990 see Ekstrom, 2019, p. 29)

The architecture consultants Spatial
Experience summarise the definition of spatial
experience like this: “A spatial experience is a
multi-sensorial and simultaneous experience
that involves built environments, people, context,
and purposes and is capable of enhancing
emotional connection within space. A spatial
experience condenses a complex assessment
of atmosphere, feeling and ambience, together
with a set of specific personal evaluations, that
are then translated into a judgment concerning
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the nature and character of the space being
experienced. In fact, people are able to grasp
the atmosphere in a built environment before
consciously identifying the elements that create
that atmosphere, which highlights the power of
positive spatial experiences. When entering a
new space, one can be emotionally and mentally
impacted by the architecture, art work and
all of its elements even before understanding
the architect’s or artist’ intention* (Spatial
experience, 2021). The description sheds light
on the entire impact that spatiality has on us
as human beings and our attitude towards our
surroundings.

Working with spatiality in models

When exploring to find a design in a physical
model the model must allow for quick changes
in the spatiality, so as not to have to make new
models for every change. (Mills, 2011, 40)
Digital models have the advantage of being
very modifiable. It’s also easy to jump in
between scales in a digital model and inside a
VR immersion. In VR it’s also possible to relate
to the surroundings with your own body, which
according to Nystrand (2019) lets the people
who experience it understand the personal
feeling of the design rather than the spatial
measurements and dimensions.

Does VR meet these requirements of
understanding spatiality? According to
Radaczewska et al. (2019), they could see a
correlation in the responses from the people
between the real world and the VR world
when it came to spaciousness and enclosure.
They explored this by comparing subjective
environmental appraisal of the real world with a



simplified version in VR. To be able to measure
this they recruited volunteers on a public square
and let them answer subjective questions. Then
they had a VR simulation of the same square
that they let other people visit in VR and
answer the same questions. From the analysis
of the answers it became apparent that people
experienced the same amount of spaciousness
and enclosure in VR and in the real world. They
also found that the same place in VR and the
real world was perceived as equal in terms of
subjective evaluations, for example, pleasant-
unpleasant and boring - interesting. where they
diverged is that the respondents experienced
VR as more public and ordered than the real
world. Additionally, more quantitative research
suggests that the physical distance we perceive
is not correct. Ryu et al. (2007) researched how
people experience VR and tried to evaluate
if they experienced the length of the corridor
the same in VR as in real life. They did this
by letting people guess the length of the same
corridor in VR and real life. They found that
distance was perceived shorter in VR than in the
real world with 20-40%. Renner et al. (2013)
made a review on papers that investigate how
egocentric distance (from yourself to an object)
is perceived in VR. They found that distance is
perceived shorter in VR than in the real world,
but that adding a vertical element and a scale
figure makes it easier to evaluate the distance.

Beckman' is an architect that works a lot with
VR as a communication tool. In our interview, he
told me that he thinks that one of the advantages
of VR is that it gives a better understanding of
space not only for the architects but also for the
client. He says that VR can be seen by architects

1 Pelle Beckman, Owner of Beckman
Strandberg, Voice-call interview, 9th of
December 2020.
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as a threat to their pride in understanding space
from reading a map. He also highlights that
understanding spatiality can be very difficult
even for architects.

Reflection

According to the findings in the literature
study about spatiality, it was found that spatiality
is not only about dimensions but is closely
connected to the experience, interaction with
space, and the relation to our own bodies. This
is something that I’ve never thought about
before, as my perception was that there are
just dimensions and that those then create
feelings, not that feelings can change the way
we experience dimensions. This is closely
connected to what Moore says about intuition
and readings of a space, we shouldn’t think
that the space should magically give us the
answer but rather that we should trust our own
intuition. This might be a reason for why it’s so
hard to understand spatiality because it changes
depending on our mood and what we do. It
could be that spaces should be tailor made
for different moods and situations to a greater
degree. It’s important to have a flexible structure
in a physical model to be able to experiment
with it. This might indicate that a digital model
is superior to a physical one when using it for
sketching because of the adjustable nature of
most digital programs. It was also found that
VR can be a great tool to understand basic
spatiality, especially if additions like moving
people and changing weather are added. But
there is a contradiction to whether the feeling
of the distance is correct or not, which will be
further elaborated on in the discussion.




22 Technology - Sketching in WR

Here follows the section about technology. The focus is not on the technical aspects but
rather how technology can be used and what possibilities they bring to the field of design and
Landscape Architecture. The main part focuses on previously written things about sketching in
VR for different fields of design. Then follows some extra parts as a complement. The reason for
not only looking at sketching in VR for landscape architects was that there is not enough written
about this specific field, therefore information was searched for and interpreted from different

fields that seemed relevant.

The earliest scientific articles written about
using VR in the early explorative stage of the
design process were written in the *90s. The
early articles feature a lot of discussion on
how the software and hardware are built as
the authors were very invested in the field of
technology. One of the articles is written by
Donath and Regenbrecht (1996). They made
VR equipment for architecture students in the
sketching-process. They purposely made the
equipment intuitive and easy to use which
meant the students knew how to handle the
equipment seconds after starting to work with
it. The software allowed the students to free-
draw in the immersive space by a digital pen
that drew tiny cubes. They used a pen as a tool
instead of a controller to emulate the process of
traditional sketching. They explored different
ways to develop the sketching experience, they
gave the students different tools for making
different shapes in the space, much like having
different kinds of brushes. They also explored
with what kind of things the tools created, the
cubes were one but they also explored with
rectangles that one could pull and push (Donath
& Regenbrecht, 1996). They concluded that
the students responded positively to working
in the immersive environment, the experience
of going around the virtual structure was the
most spectacular for them. They also found that
working with controllers that looked like a pen
was preferable as students associated it with
traditional sketching. The students stayed in the
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simulation for up to 3 hours but on average one
hour. Sometimes they laid down on the floor
during the session. The results were so good that
they decided to keep using VR in their design
studios at the Bauhaus University Weimar.

Bertol (1997) wrote the book Designing
Digital Space - An Architect’s Guide to
Virtual Reality. The book is full of complex
explanations of the data behind the VR, but
there is a reflecting part in the end. There she
writes that VR is extra interesting because of
the possibilities of defying the laws of nature,
for example; gravity, walking through walls,
and teleportation. Also, Larsén' described these
possibilities as an interesting experiences in VR
and something that he felt made the experience
more creative, because of all the embedded
potential.

Garner (2000) asked in his paper the bold
question if sketching is still relevant in virtual
design studios? His definition of sketching is to
draw things by hand on paper. When analysing
the characteristics of sketching he highlights
some things that appear to be important functions
of the sketch. The dual function; communication
of information and creative exploration. The
possibility of capturing emerging concepts and

1 Niklas Larsén, Interior design architect at
MER and Obeon, video-call interview, 2nd of
December 2020.



holding them in a state open for development.
That they help by contributing to the cognitive
transformational process in the brain that is
central to creativity and the emergence of ideas.
(Fish, 1996 see Garner 2000). That sketching
gives support to both the definition and the
resolving of design problems. According to
Garner, common among all kinds of sketches
is that they are simplifications of reality i.e.
hold some kind of abstraction and function. To
compare a traditional sketching method with
one in VR they had two groups working with
the different methods and then comparing the
results. They could see no apparent difference
in the quality of the end result between the
groups. The digital groups tended to make
fewer sketches but they collaborated on and
continuously tweaked those sketches more
than the group sketching traditionally. Garner
(2000) concludes the paper by expressing that
design is about making, sharing, and changing.
He highlights that there has been a shift in
perception of what sketching is, it’s not anymore
a thing you can be highly skilled at but rather a
part of the process that makes us think about a
design problem and developing design solutions.
This development of design solutions needs
to be very free and easy to do and at the time
when Garner wrote this, year 2000, sketching
with pen and paper was very much easier than
in VR. He also says that VR at the time had
a built-in visual style which limited personal
expression. To do all sketching in VR he thinks
would be to work against the point of sketching.
He instead highlights that the potential with
sketching in VR is to keep the advantages and
move away from the traditional studio practices
of sketching, i.e. to not support the generation
of sketches as an output but rather to support
the processes of sketching but in virtual models.

Schnabel et al. (2001) have written a paper
called The First Virtual Environment Design
Studio. They studied how collaboration
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functioned with VR when being in two different
parts of the world, Germany, and China. They
did this by using VR to look at the design and
simultaneously chatted about it in text. The
results found were that it was possible to work
collaboratively with their tools and methods. It
appeared that the virtual environment enabled
the students to experience their design decisions
differently from a non-immersive environment.
The students reported that they felt like every
stroke they made had a direct impact on the
design and that this gave them a stronger sense
of interacting with their model- “being part of
it and not only the distant scaleless designer”.
The authors report the communication and
collaboration worked much better than
anticipated and that the students had intense
discussions about the design.

Fiorentino et al. (2002) made a study about
the possibilities of using VR creatively with the
software SpaceDesign while designing cars.
The study is mostly about how to make the
equipment but also assess how one can work
with the program creatively and as a tool for
communication. When experimenting with
the program they loaded an external simplified
model to use as reference. They tried to do
something they called rapid prototyping, which
was a way of sketching in VR but found it
too time-consuming to be worth pursuing.
They found that the combination of Virtual
and Augmented Reality allowed for intuitive
sketching and to have that early-stage of
the design process digitised created a more
coherent process with less repetition. This
also allowed for professionals from different
disciplines to share a common model whilst
using personalised tools and being able to work
together. According to Eagleman and Brandt
(2017) this 1s a great way to spark creativity
and come up with new solutions. Fiorentino
et al. (2002) thought that these simulation
applications in the future can be more effective




than conventional methods because they think
they give a better understanding and possibility
to investigate the model in question. They also
say that VR gives valuable visual feedback
regarding the perception of shapes. In their
conclusion, they wrote that SpaceDesign was
good because it was easy to learn for different
groups of professionals and that all of them were
able to collaborate on the same model which
led to fewer instances of miscommunication.

Rahimian and Ibrahim (2011) experimented
with the sketching abilities in VR. They did
this by comparing pairs of students who created
one design in traditional sketching and a month
later used digital sketching. In their digital
sketching session they used Photoshop first
and then moved the design into the 3D program
Claytools with a VR application. To measure
the sketching ability and effectiveness they used
a combination of an objective and a subjective
method. The objective method was to record
the pairs whilst they were working, and then
when looking back at the video, counting the
students cognitive actions. They used the same
coding scheme as Suwa et al. (1998) and Kim
and Maher (2008) which contained actions like:
“To create a new design element or a symbol
(drawing circles, lines, textures, arrows, etc)”,
“Looking at virtual or physical 3D model while
rotating it”, “To move pen on the paper or board
without drawing any thing”, “Creating a new
space or object in between the existing objects”,
“Associating a interactive function with a just
created element or space or a spatial relation”,
“Goals to apply already introduced functions
in the new situation”, “Proposing an idea of
the problem or a new opinion”. In total there
were 63 actions monitored. After collecting all
the data they conducted a comparative study
between all the different pairs and compared
the work of each pair in both methods. The
subjective methodology was to have the
researchers observe the students’ behavior
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and let the students evaluate the different
techniques. Through the work, 13 hypotheses
were stated and 9 confirmed. They were not able
to prove that the 3D sketching interface was
able to: Improve perceptual design activities,
Improve designers’ situative inventions during
the conceptual architectural design phases,
Stimulate designers’ gesture actions during
the conceptual architectural design process,
and Strengthen the links between designers’
gesture actions and their spatial reasoning. What
they did find and manage to prove statistically
was: That when the student pairs worked
digitally; There was a significant increase in
the occurrence frequency of external cognitive
activities compared to traditional sketching.
That it can reduce the need for performing too
many of the least important cognitive design
activities. That the designers were spending the
same amount of time doing apparently nothing.
That the designers attend to their designed
elements and spaces more than what they
do in traditional sessions. That the designers
discover tacit design facts more than they do
in traditional sessions. That they had improved
functionality and thoughtfulness of design
activities. That the reflections between design
interfaces and the designers’ mind are rather
high in 3D sketching design sessions compared
with those in traditional design sessions. That
design team members shared design ideas more
frequently than what they did in traditional
design sessions. That design conversations are
more argumentative and critical than those in
traditional design sessions. The more subjective
findings that they observed were that when the
pairs used the traditional sketching methods they
created more straight lines and were generally
more conservative in their design. When they
used digital media they created more curved
and complicated structures. They think that
the reason for this was that when sketching
manually the pairs imagined that they had to
make the model physically afterwards which



made them do things that weren’t too difficult to
do with glue and paper. Other things they found
were that the students worked more efficiently
when using digital tools, that the designs were
also more detailed in the digital sessions and
diverged more from the first sketches than
the traditionally made ones. When observing
how the communication and collaboration
worked they found that in the digital sessions
conversations were more about what they
had created and in the traditional sessions the
discussion was more about what they were
going to make. An obstacle they found was that
during the digital session, they were not able to
work on the design simultaneously which they
could in traditional sketching (i. e two people
sketching on the same piece of paper at the
same time). They conclude that the pairs had
significantly improved spatial understanding,
improved their collaboration, performed more
actions, were more likely to find unexpected
spatial features and relationships, identified
more problems, and shared more ideas when
working digitally.

Chamberlain (2015) had Landscape
Architecture students work exploratively with
VR in SimCity and ESRI’s CityEngine. They let
the students experiment with the two different
softwares and then asked questions about their
experience. They found that SImCity was very
easy to work with, so easy that the students
didn’t need any coaching. The experience
became a reference for the rest of the course.
CityEngine was much more difficult for the
students to learn, both because of its complicated
nature but also because there was no entry-level
support on how to use it. They questioned if the
software helped their career and society. They
conclude that both programs helped the students
to evolve their critical spatial-thinking skills,
engage with problems that have an unknown
outcome, and take bigger risks in their designs.
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George et al. (2017) conducted a study to
examine the use of VR in the conceptual phase
of a student project. The task was to take a
parking space for one car and turn it into a micro
public park. They had 29 students participating
in the project and they were split into five groups
of five to six people. Each student spent about
20 minutes in the simulation, using the VR-
software Tilt Brush. The immersive environment
could only accommodate one person at a time
so to collaborate they projected the view of the
person in the immersion on a screen for the other
group members to see. This was something
that made the students feel that it was difficult
to collaborate on the design and described it
as frustrating. But the observers noticed that
this made the students develop their verbal
communication skills more, which they thought
was a positive outcome. The first thing they
found through the study was that it was very
easy for the students to learn the program and
that using immersive 3D reduced the cognitive
load, i.e. they did not have to imagine it in 3D
when painting it in 2D. The students themself
reported they found the work to be intuitive
and easily adoptable and nearly all the students
reported that they were comfortable with the
interface within a couple of minutes of using the
software. The students also reported that they
understood better how their design impacted the
space in a three-dimensional way, which made
them recognize design opportunities that would
be hard to find in 2D. They felt greater freedom
of expression and a more holistic perspective on
the design. Some comments they made were:
“much more aware of the space between the
elements and the space they took up.”, ““[design]
by feel on the site” and “quickly create ideas
to support what you are imagining in your
head.”. The students did not report feeling that
their design decisions were constrained by the
VR which the author expected because new
technology many times does constrain students.
Instead, they found that the design suggestions




were very versatile indicating that the tool
used is very flexible and not constraining in
the conceptual part of the design process. They
would use VR to design again in the future if the
equipment were available. The authors predict
high possibilities for the future use of VR in the
design process; they think that the possibility
to do things quickly on a 1:1 immersive scale
gives the students a way of designing in-situ
(on-site), which could transform the design
experience.

Sleipness and George (2017) also conducted
one more study with the same method and
the same number of participants but with the
software SculptrVR. The difference between the
programs is that SculptrVR works with cubes
as the design element and TiltBrush works
with brushstrokes. In this study, they found
that students thought that VR significantly
impacted their approach to design and especially
their spatial considerations and freedom of
expressing different options. Freely moving
around and interacting with the immersive
environment enabled students to discover parts
of their design which could be improved on as
well as to add details to parts of the design that
worked well. This software also highlighted the
same limitation of communication when only
one person can work in VR at a time. Here
they describe the limitation as so problematic
that the group design almost turned into an
individual design activity. The students also
reported that the software was not as intuitive
as they would have wished for and that the
cubed graphic was limiting when wanting to
make curved shapes. Another hurdle that they
found was that it was difficult to initiate the
design in VR, much like a blank canvas. The
students expressed that they wanted to work
more back and forth in between paper sketches
and VR sketches. Comments that the students
made about the possibilities of spatiality “better
understand how important scale is, even in
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simple design tasks.”, “was easier to get a feel
for dimensions and the relationships”, and
“more aware of the space elements take and that
every step of the design process affects actual
space”. The students also expressed things
like “It felt really different to be in the space. I
didn't have to think of how wide a space was.
When I [was] working with the VR, I was on
site. I was going by what I felt on site.” and “I
absolutely love designing in 3-D! I felt so alive
and connected to my design! I could literally
experience whatever I imagined!”. This made
the authors cautious as the students were not
actually on the site. Therefore they emphasised
that there are missing elements when working
in VR, such as smells, winds, weather, sounds,
wildlife, and interacting people.

Song and Huang (2018) have written
a discourse about the application of VR in
Landscape Architecture in China. They
spoke about VR generally as well as from
their personal experience. They discussed the
use of VR for representation, analysis, and
design. They say that in design the advantage
of using VR is that one gets a sense of
being there, that one can interact naturally
and intuitively, that the possibility to gain a
perceptual and rational understanding of the
virtual environment enhances creativity, that
designers get a perspective that is more in
line with the user experience, that it’s easy
to edit and compare design options, and that
it enhances communication. All of this helps
prevent the technical and conceptual bottleneck
which usually occurs when designers don’t have
an intuitive software to work which faithfully
represents their landscapes. Further, they say
that if it’s possible to compare, analyse and
modify design elements in a dynamic way at
any time, then we can more efficiently meet the
requirements of landscape design. The workflow
of experience-compare-edit can be realized as
a whole through VR by directly editing the



design. They believe that as VR technology
advances then VR will further contribute to
freeing designers’ minds and empowering them
to use the technology boldly.

Hill et al. (2019) conducted a study to analyse
how VR could be used in the early parts of the
design process. They did this by observing ten
students who in four days created a design in
VR, using the application Tilt Brush. After
every session, they rated qualitative and
quantitative statements about how they felt
about the process. The authors then visualised
the answers in a diagram showing how the
students’ experience evolved across the four
days. The assignment for the students was to
develop a city master plan and a town center.
What they found was that the learning curve
of working in VR was there but brief. Verbal
communication between the person working
in the virtual environment and the rest of the
group was perceived as difficult, but the group
felt better able to express their visual design
ideas to each other. One comment is frequently
quoted where the interviewed student replies:
“It was great for saying things graphically
instead of with words, which is often hard for
me”. In general, the students also reported
feeling like they got a better understanding of
space and the three-dimensional aspect of their
design while working in VR. They would use
it again for similar purposes in the future. The
authors found the feedback across the four days
to contain various contradictions. For exemple
Limited Team Collaboration and Improved
Communication of Design Ideas got a high
rating. But while the first decreased over the
four days the second increased, leading the
authors to conclude that the students learned
to work in this way during the process of the
experiment, which thereby changed how they
experienced the process. A marginal amount of
the participants voiced that they favored VR for
developing a concept in comparison with more
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traditional methods because “it took less mental
effort”, “it helps you remember what is on-site
and you see things that trigger your memory of
what you saw and experienced when you were
at the site,” and “you can understand the energy
of a design and how it feels.” Overall they think
that given the fast evolution of technology they
are confident in the possibilities of using VR in
Landscape Architecture.

Further, Hill (2019) wrote his master thesis
on the subject. The thesis contains the previous
study and one that is more focused on a smaller
site scale. The same questionnaire method was
used in both studies. The findings made in
the site-scale study were mostly similar to
the ones on the master-planning scale. They
found that the learning curve was exponential
in that there was a brief learning curve in the
beginning, and the software got progressively
harder to use once more advanced elements
such as details and precise ideas needed to be
communicated. But once the participants got
over that they were able to use the tool in a very
efficient way to express the spatial and three-
dimensional nature of their design ideas, as seen
in figure 4-6. The students reported finding it
difficult to collaborate verbally, highlighting
the different ways of communication, leading
the author to think that working in a virtual
environment is helpful to people who find it
difficult to express themselves verbally and who
prefer to do it visually. Students also reported
that the constructive criticism they got from
fellow students was more helpful than usual
because their fellow students understood the
design better. The designers also felt that they
better understood the spatial components of
the design when working in VR, and were
better able to interact with them. This was
highlighted by comments like; “seeing 3D
is quicker to understand,”, “understanding
spatial relationships of the site and architecture
was made easier in VR,”, “I was able to make
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Figure 4: Hills’
(2019) answers from
the master plan study.
He collected
statements four times
(vertical lines) during
the participants design
process. One colour is
one type of statement
where the most
common statement is
put highest up in the
diagram.

Figure 5: Hills’
(2019) answers form
the site-design study.
He collected
statements four times
(vertical lines) during
the participants design
process. One colour is
one type of statement
where the most
common statement is
put highest up in the
diagram.

1

Figure 6: Hills’
(2019)answers

form both studies
combined.

He collected
statements four times
(vertical lines) during
the participants design
process. One colour is
one type of statement
where the most
common statement is
put highest up in the
diagram.



better informed decisions.”, and “understanding
topography was easier in VR, and was helpful
for laying out paths and trails.”. The physical
effects that students reported were dizziness
and an uncomfortable headset. The former
disappearing with more usage and the latter
continuing throughout the project. There were
contradictory answers to whether VR made
the process more efficient or not. Most people
thought it made the process more efficient
but those who didn’t reported that painting
elements in VR took longer. What the students
missed in the software used were more precise
measurements tools, tools common in other
design software (like circle, square, push, pull,
and so on), and difficulty in refining the designs.
The author thinks that these comments come
from the students’ very limited experience with
the software and hardware. He concludes that
the benefits of using VR in the design process
outweigh the limitations.

In the comparison of both studies Hill (2019)
sees that there were no reports of technical
issues in the site-scale study. The reason for
this, he thinks, is because the site-scale study
was the second study executed and by then the
students had learned how to work the tools.
Despite this they also observed that the learning
curve was steeper in the site-scale project than
the master-scale one. The statement that the
students rated the highest in both studies was
“improved understanding of a design through
immersion”. Another thing that was apparent
in both studies was that the students rated
“Improved site orientation and navigation”
highly in the first questions and then lower as the
project went on. The author thinks this was due
to the designers becoming more familiar with
the area and therefore not needing to orientate
so much in the later rounds. They also reported
that throughout the four days in both studies
their process efficiency increased as they got
more familiar with the tools and in the master

35

planning study, decreased process efficiency got
a lower score with time. The thesis is concluded
with: “it [VR] can be used as an effective design
tool to supplement traditional design methods
in the analysis and concept development phases
of the Landscape Architecture design process
at a variety of scales.”

To further understand the study and to learn
more about sketching in VR an interview with
Hill> was conducted. He expressed that if he
could have done his study differently he would
have analysed more than one design team and
he would have collected more data about the
participants experience. Today he works at
OJB in California and works closely with the
president of the company, where one of their
common practices is that they brainstorm and
sketch something that Hill then quickly creates
in 3D to then send into VR. Hill says that
the best thing with VR is the ability to be
immersed, to freely walk around and follow
your intuition. He says that working with a the
third dimension and VR adds layers of depth to
the design because of the deeper understanding
of spatiality. He talked about being able to
respond to the sensation that one gets from the
design directly when working in VR.

Eren & Yilmaz (2020) did a study on
Landscape Architecture students’ attitudes
towards digital and conventional drawing
techniques by observing them and giving
them a questionnaire on how they felt during
the work. They concluded that students who
worked with digital tools in an early phase of
the project saved time, corrected their mistakes
more easily, improved their self-confidence,
and were more involved than usual. They also
found that working digitally limited the students
creativity as the digital tools didn’t have as good

2 Drew Hill, Project Landscape Architect at OJB,
Video-call interview, 5th of September 2021.




coordination between the hands and the brain
(p. 25). It’s worth noting that VR wasn’t the
only digital tool used in this study.

Larsén® is an interior design architect who
works at Obeon and MER where they work
a lot with VR. He and his colleagues use VR
as a tool in the explorative process. They
use VR by bringing the sketches they have
created in programs like CAD or by hand into
VR continuously throughout the process. He
says that this saves them time on preparing
presentations throughout the process. Instead,
they just show the model to the client in VR
and the client can look around wherever they
want. Larsén also finds that using VR can save
time because of the possibility to find and
solve problems early on in the process. Further,
he says that VR democratises the process of
design as everyone understands it better than
2D visualisations, leading to better informed
design decisions. He thinks that VR is very
creative as you can do exactly whatever you
want and even defy the laws of gravity. He also
mentions that when the 3D model is finished
he gets the same satisfaction as when the place
is built in real life because it’s so similar. 3D
models allow for looking at a project from any
desired angle.

Communication in VR

Communication is mentioned as an important
aspect in both creativity and sketching (Seichter
& Schnabel, 2005; Lawson, 2006; Torngvist,
2011; Lenngren, 2012) and is often brought up
in texts about VR. The studies that highlight
this are usually focused on public participation.
Boonen et al. (2019) wrote a paper about why
and how to make immersive environments to
understand kids and teenagers’ interests. They

saw the potential of VR; as something that could
be used as a presentation and dialogue tool, as
a participatory research tool, and as a (research
by) design tool. The discussions seemed to
easily cross in between the physical aspect of
the area and the more social themes. Further,
seeing the simulation on a screen is not the same
as being in a virtual environment, it’s a little bit
like trying to discuss a design where one can
only see the plan and another person can only
see perspectives. But on the other hand, the rest
of the group gets to see the simulation from any
preferred angle which is a great opportunity.
They also found that; VR becomes a very
individualistic experience if not sharing what
the person with the glasses sees on a screen, that
if there is too much information in the model
it gets confusing for the user, that the use of
VR-headset generated enthusiasm among the
young participants and made it easy for them to
get participants to want to join the project, that
it’s more exploratory than solution-driven, and
that it has potential for future research. For the
future, they hope that immersive environments
can create and support a more in-depth dialogue
about the spatial quality that brings up not only
the physical layers of design but also the many
invisible ones, like social layers that also affect
the environment. When Interviewing Beckman*
who is an architect that works a lot with VR
as a consultation tool with his clients. He told
me that one of the advantages of VR is that it’s
so communicative and he says that his clients
feel safer with the design when they have seen
itin VR. Leeuwen et al. (2018) examined how
effective it is to work with public participation
and VR. They worked with members of the
public for three weeks and found that the instant
visualisation that comes with 3D helped to bring
ideas to life and to fuel creativity, not only for

3 Niklas Larsén, Interior design architect at
MER and Obeon, video-call interview, 2nd of
December 2020.
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4 Pelle Beckman, Owner of Beckman
Strandberg, Voice-call interview, 9th of
December 2020.



amateurs but also among professionals. They
also found that when they compared people who
looked at the same design but some on a flat
screen and some in VR, the people who used VR
remembered more details but it was not more
accurate. They conclude that this is because of
the level of engagement that VR creates. Griffon
et al. (2011, p. 291) point out the risk of using
VR with people who have little experience
with it is that they can get manipulated easily
by using different levels of realism. Boonen et
al. (2019) point out another risk with people
who have little experience in the field. They
say that if you are not able to handle the tools
you get very left out, for example, if you have
close to no prior experience of technology. But
they think that the engagement and level of
interest from the younger population towards
participatory research outweighs the fact
that some people get left out. This form of
communication obviously differs from the kind
one uses during the design process. What it
shows is that using VR encourages people to be
more verbally communicative with each other
thereby developing their communication skills.

Nystrand (2019) have written his master thesis
on how to make a VR model for visualisation
in Landscape Architecture. When he let
people experience the model he found that the
immersive environment had a wow-effect on
people and that they were very amazed by it.

Reflection

According to the contextual research made on
the possibilities of exploration in VR, it seems
like many things they mention as an advantage
with VR correlate with the elements that
associated with creativity, intuition, sketching,
and spatiality. Using VR in the early stages of
the design process makes the users keener to
explore and to try bolder ideas. The experience
of how communication and collaboration works
seem to differ quite a lot but the result seems to
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be on the more positive side. VR is experienced
as easy to learn and intuitive to work with. A
reason for this is said to be that the cognitive
load is smaller as we don’t have to imagine the
three-dimensional form. VR can help you during
the process even if you can’t work inside it, as
it enables you to check the design throughout
the process and helps to understand spatiality
and the effect of the final result.

To enhance creativity it’s important to try
many different things according to Eagleman
and Brandt (2017) and Tornqvist (2011).
Rahimian and Ibrahim (2011) have further
observed that the design gets bolder and differs
more from the first sketch which implies that
VR is a tool that makes people think outside
the box and explore creative options.

Hill (2019) found a contradiction between
verbal and visual communication in his
study The participants reported that verbal
communication was more difficult when
someone was in VR but also that it was easier
to express visual ideas. This might indicate
that it’s easier for people who find it difficult
to express themself through words to express
themselves in VR. It can therefore add to the
democracy of expression in a group project.
Difficulties in communication sometimes also
force people to work harder, leading to better
results. This could explain why communication
is experienced both as challenging as well as
effective when working in VR.

According to Lawson (2006) it’s important
to not think about how to do something but
rather think about what to do. If that’s the case
then VR should be a good tool to work with as
it reduces the cognitive load of translating 2D
sketches into 3D models in the head, allowing
the designer to focus on the function (George
etal., 2017).




To further understand the possibilities of working with VR as a sketching tool I executed an
experiment of a design problem in VR and then analysed my own experience while doing it. Pictures
with a play button in the bottom right corner are videos that can be looked at directly in the pdf if

using a proper pdf reader
3.1 Method

As previously described in chapter 1.5.3
I chose to do both the exploration and the
observation myself . This can be seen as a
limitation in the study but it’s also a different
approach than previous studies (Hill, 2019;
George et al., 2017) and will therefore lead
to different discoveries. My result will be
regarded as less scientific than the studies of
Hill and George but it will add another kind of
perspective and understanding of the process.
By following this method I hope to learn things
that I might not have learned if I was only asking
people questions. In this method I have all the
information and experience about the process
in my head, I don’t have to pull fragments of
the experience out of someone else by asking
questions but get a more holistic perspective.

I executed the experiment in my 26 sqm flat,
and I had about 3x2,5 meters of working space
(figure 7-8). It would have been preferable to
have a larger working space to get a stronger
sense of spatiality (Eckerberg, 2004, 220),
but due to the Covid-19 pandemic, it did not
feel ethical to leave the apartment more than
necessary.
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Figure 7: Plan of my flat where The Applied Sketching
was executed, and views for figure 8 and 24
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311 Tools

3.1.1.1 Software

I’ve chosen to state exactly what software and
hardware I used during my experiments because
when I read research papers on the use of VR it
helped me to understand the limitations and the
possibilities of their equipment when knowing
what they used. Also, pictures of participants
using the equipment and the final result helped
me understand how they designed in VR.

I chose to work in SketchUp because it is a
tool that I have prior knowledge of, which made
the learning curve a bit less steep for me. The
software also has scale and thereby the ability to
measure things which were requested in Hill’s
(2019) study. Further, according to Mills (2011,
118), SketchUp is a good tool for sketching
but has its limitations when it comes to adding
details and other advanced features when used
by designers inexperienced with the software.
This 1 think will not be a significant barrier
as I’ll work more in a conceptual manner. I
chose to work in VRsketch because it met my
requirements of being able to alter the design
from inside VR and not just to look at and walk
around in it. It was also possible to easily zoom
in and out and transport myselfto a 1:1 scale,
which proved to be highly useful. I’ve not
worked in VRsketch before this thesis.

3.1.1.2 Hardware
I worked with the headset and controllers

) VR Sket

Figure 9: VRSketch logo (https://vrsketch.eu/)
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called Oculus Quest 2. They are wireless and do
not depend on having a strong gaming computer
to work from. All I had to do was to send my
file via the plug-in from my Microsoft Surface
pro-2017. It is not as strong as VR connected to
a gaming computer but as I don’t have one it was
the best alternative, I borrowed the equipment
from Spelens Hus in Malmo and from a friend.
Because of that, it is a little bit less powerful.
It makes the design lag a bit sometimes and
interrupts the work flow.

Figure 10: Oculus Quest 2 headset and controllers

Figure 11: How I wore the headset




