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ABSTRACT 
This paper aims to briefly outline considerations, that a 
level designer should contemplate, when developing for a 
VR game environment. Specifically, we will look into the 
physical aspect of playing a VR game, optimising a VR 
environment and techniques used to convey emotion and 
immersion. This will then be compared to current VR 
games that demonstrate our theories of good practice to 
help inform our decisions when level designing.. 
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1. INTRODUCTION 
Popularity of VR games has risen at a tremendous rate, 
with increasingly more games being created and uploaded 
to various sites - possibly triggered by the surge of new 
technologies and the growth in commercial availability. We 
will briefly study three key concepts for areas that tend to 
make the difference between a well thought out level or a 
poorly developed one. 
 
This paper will initially look into the physicality of VR and 
how designing a level with height may have a different 
impact on a VR player than on a 2D screen. 
 
Secondly, we shall cover understanding the considerations 
when optimising for VR levels. Determining the difference 
between scaling back a level and creating an optimised 
level that conveys the desired emotional response. 
Supported by guidelines set by Oculus, in conjunction to 
level design specific ideas. 
 
Lastly, we want to ensure to grasp spacial awareness with 
regards to emotional immersion in the VR environment. 
Looking into how to establish the feel of a level and 
techniques used in the industry in order to stimulate a 
specific emotional response. 
 

 

2. LEVEL DESIGN 
Level design is the process by which a designer attempts to 
communicate to a player, working from conceptual design 
to modelling and finally the level itself. The level designer 
“aims to control gameplay by steering the player through a 
sequence of designer-controlled steps, while 
simultaneously providing a visually engaging experience“ 
[1].  Depending on a desired effect the creator wishes to 
have on the player requires an understanding of the 
direction of the game and how it can best be represented. In 
Christopher Toten’s [2] words “ level design is about how 
players utilize space. Level spaces in games are about 
creating cohesive, engaging experiences in players”. This 
could suggest we have to appropriately plan out in order to 
create those engaging experiences which draw back a 
player or intice new ones to our game. Whilst, potentially 
subtly, directing the player towards the area you want them 
to see, hear, experience or even feel. 
 
By comparing between the differences in VR and regular 
3D games, we should be able to establish some conventions 
in order to effectively design a level. Further, by looking at 
examples of effective level design in a few key players we 
can begin to understand what others have done well and 
why it works. 
 
Primarily, we shall be thinking about RPG style games, 
focusing on building immersion. This being, to compliment 
arguably the most important feature of VR games, to 
become fully enveloped into a world. The main focus will 
be on games that are purposefully built for VR, rather than 
a pre-existing game that is ported over; like Skyrim VR [3]. 
 

3. KEYPLAYERS 
 
In order to gain an understanding of three key principles, 
we are going to mention a few VR games (or a port[3]) that 
demonstrate ‘good’ practice. These games are: 
 
 



● GORN [5] 
○ Developer: Free Lives 
○ Release Date: 10 July, 2017 

 
 

● The Elder Scrolls V: Skyrim VR [2] 
○ Developer: Bethesda Game Studios 
○ Release Date: 3 April, 2018 

 
● Emily Wants To Play [6] 

○ Developer: Shawn Hitchcock 
○ Release Date: 10 December, 2015 

 
● Directionless [7] 

○ Developer: Zach Tsiakalis-Brown 
○ Release Date: 1 June, 2016 

 
● Apex Construct [8] 

○ Developer: Fast Travel Games 
○ Release Date: 20 March, 2018 

 
 
Hopefully, these games will give us an insight into 
effective level design to influence our key principles. 
 

 
Figure 1 - Apex Construct image from the game’s Steam page [8] 

3.1. The Physicality of VR 
Height in games is integral when designing a level for a VR 
game. It often allows for strategic gameplay [9] as well as 
providing interesting vistas, or potentially a trigger for a 
player to think a different way of moving from A to B. It 
also allows for environments to become more immersive as 
you wouldn’t expect to see a completely flat world in 
which there are no structures. Height can prevent sightlines 
that travel out of the boundaries of the world or enable a 
player to gain a different perspective of the challenge 
before them. VR games require the player to physically 
move their heads as if in the game, rather than moving a 
mouse or analog stick in normal games. 
 
Such movements trigger physiological events within the 
inner ear. Specifically, the vestibular system, which is the 
sensory structure that helps the body keep the body 
orientated and postured [10]. The information received 
from movement of liquid inside special canals are 
transferred to electrical signals and sent to the cerebellum 
and other areas of the cerebral cortex. Those signals - as 

offered by Brian L. Day and Richard C.Fitzpatrick [11] - 
“contribute to a surprising range of brain functions, from 
the highest levels of consciousness to the most automatic 
responses”. As such, we might assume that these 
physiological signals can cause a subconscious 
psychological effect on the player. Though only an 
assumption - as a similar paper on the subject could not be 
found - we could design a level where looking up towards a 
goal the player might feel like they have much to achieve 
and have a difficult journey ahead. A technical blog found 
on IronEqual [12], mentioned the significance of 
‘verticality’. They suggested that having a tall building as 
the last level of the game, therefore looking up to it, might 
give the player the feeling that they are facing your biggest 
challenge. Similar to this, whilst role-playing as a 
“ludicrously violent..gladiator”[13], you must look up 
towards the king as you bloodily fight your way through 
the levels, set in one area. Level design can be as simple as 
two rooms, performed effectively they can create as much 
immersion as a fully fledged VR RPG - like Skyrim VR. 
 
Moving your head down or tentatively peaking round a 
corner to see if a scary, demonic child [6] is waiting for you 
could similarly trigger an emotional reaction beyond the 
scare factor. 
 
Considering the requirement to turn and tilt your head 
when designing your level is important to establish the 
potential side effects and subconscious triggers your player 
might experience. By first drawing ideas - before going into 
your chosen engine - you can more effectively convey 
ideas, and design the emotions that will be your 
communications with the player. Level design, at its core is 
you telling a story to the player, through thoughtful design. 
 
However, having your player constantly looking up may 
not be an effective solution to immersion and so you should 
use it with limitations. Avoiding the unnecessary strain and 
potential uncomfortable nature of playing, else you may 
ruin the precious immersion you have painstakingly 
created.  

3.2. Optimisation for VR 
Optimising your level for VR doesn’t necessarily denote 
bad graphics, small rooms or poor mechanics. Apex 
Construct [8] is a VR action/adventure game, with a fairly 
simple graphical style. Generally, optimisation is primarily 
code based problem and therefore not a level designer’s 
main issue. However, we have to consider how to maintain 
the illusion of immersion else the diminishing frame rate 
could ruin the experience and leave the player feeling 
nauseous. 
 
Mostly, it is thought to avoid saturating your level with lots 
of small, unoptimised models. Instead, prioritise what is 
important to sell the story or direct the player, then add the 
clutter later. Often, a well designed, simple game can feel 
just as real as a saturised mess of complex models and 
structures. A good example of this - and something to be 



inspired by - is Directionless [7]. The game has fairly 
simple graphics, but the design of the levels compliment 
the purpose of the game, created by clever mechanics. This 
should be emulated when we design levels, focusing on 
how to guide the player through your ideas and towards a 
mechanic or a fight or any other event.  
 
It is important to think about level size too. Presenting a 
large open space with no obvious sight lines will require 
more computational power with the increased lighting 
calculations and therefore more strain on the GPU. Using 
models with different LODs [14] may also be a suggestion 
for larger levels, though not necessarily a level designer’s 
first thought. Therefore, we should try to avoid wide open 
caverns or a seemingly endless forest - unless we install 
some form of asset management to help keep the game 
running smoothly. Though more of a technical aspect, 
occlusion culling can significantly improve a game’s 
performance by not rendering unnecessary objects.[15] 
 
 
Lastly, VR generally requires a fairly high spec computer. 
Therefore, filling a level with complex realtime lighting 
and shadows may not be ideal, despite their initially pretty 
appearance. A few small lights, or lack thereof, may be 
more immersive than a deluge of computationally 
expensive lighting. Additionally, using baked or mixed 
lighting should help lower computational requirements.  

3.3. Emotional Immersion 
As a level designer, it is important to establish what we are 
trying to achieve with the area. For example, we have to 
consider what we are conveying to the player and what 
potential outcomes this could cause. Context is often 
important when creating a level as it allows the player to 
believe the details and, ultimately, the level. This is due to 
the believable backstories created through giving a purpose 
to a specific object, rather than simple clutter to fill a room. 
Finding something out of place and out of context may 
spoil the experience. 
 
However, it is important we remember not to just repeat 
ourselves. For example, if trying to create a nature-based 
realistic scene, presenting exact copies of an organic object 
or even a common object would be off-putting. A player 
may recognise a reused, rotated model and subsequently 
could break the immersion. By adding variance to a world, 
or at least assets used, you remove the chance of a specific 
asset being recognised, thus reducing the risk. 
 
We should first decide the context of the scene and the feel 
of the specific area. As an example, we will look at ‘Emily 
Wants To Play’ and decipher how they created the level 
and how we can apply this for our own design. 
 

 
Figure 2 - Emily Wants To Play image from the game’s Steam page [6] 
 
The purpose of the game is to explore a creepy, abandoned 
house where you must find out how to escape. Presumable, 
the designers wanted the world to feel enclosed and to build 
tension throughout. Leading to the inevitable jump scare or 
creepy feeling when spotting something out of place in the 
distance. The level is sparsely lit, in order to make details 
harder to see, drawing in the player, subsequently 
immersing them within the world. The level is fairly well 
detailed, with plenty of purposeful clutter that doesn’t 
detract from the context of the level. Instead, it creates the 
story and the world where the game exists and thus the 
gameplay is easy to become immersed in. 

3.4. Summary 
What core features/elements of the above examples do you 
consider significant in relation to your project…  use a 
comparison table/SWOT analysis/sales data etc  
 
To summarise; when designing a level we should be sure to 
consider these points: 

- Consider the physical aspect of playing the game, 
when trying to convey the desired emotion you 
want the player to feel 

- Plan and design before you create a world to be 
sure the correct message is sent 

- Try to communicate with the player through your 
design by establishing the desired effect and lead 
them through your level 

- Avoid over cluttering, which could lead to a hit 
on performance or a break of immersion 

- Design with back stories in mind when filling or 
designing a level 

- Lighting is your friend, it can guide, build tension 
or even cause your player to concentrate, squint 
and become immersed 
3.5. USP 

The larger companies or studios more than likely had a 
dedicated level designer when creating their game. This 
meant they could effectively plan and design their level to 
create a successful level. Even the individual developer is 
able to properly converse a story to the player to create an 
immersive experience. We should take into consideration 
that though these points are mainly aimed towards a VR 
game, they are mostly transferable. With the exception of 
the physicality of VR, due to the 2D display.  



3.6. Approaches To Level 
Design 

We have looked into a few games, in order to better 
understand how successful games have designed their VR 
levels to create immersion. As a level designer, we should 
use a chosen tool that can assist with the planning stage of 
design. Pencil and paper is very effective for initial ideas 
and brainstorming. Whiteboxing, in engine, is also effective 
as you can tweak and adjust, through testing, in order to 
gather relevant feedback.  
 
Using other games as inspiration is also an intelligent way 
to approach level design. Try out games, establish what 
they did well with their level design in order to help inform 
you on your own decisions. 
 

 

4. CONCLUSION 
What was the outcome, how effective was the solution, 
what could you improve/how would you do it differently, 
what would you recommend based on your experience 
doing the project etc 
 
To conclude, we feel the tips outlined above are a good 
starting point when considering level design for our game. 
To improve, we would delve further into specific games in 
order to give a full evaluation, complete with examples and 
how we can then apply this in our own game. We would 
also further explain how best to begin with level design, as 
this is often the hardest part. 
 
For a project, we would recommend careful planning, 
establishing the desired message and feel to the game, 
considering optimisation and ensuring the player feels 
immersed in the virtual environments. 
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