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Abstract 
In this research, a horror game level was created using ”Unreal Engine 4” (Epic games, 2017) where white 
noise and processed noises was used as ambiences in order to see how it affects the perceived emotions 
amongst the participants. A pre-study was conducted in order to choose the stimuli for the main experiment 
and to test attributes. A pilot test was conducted to test the game level to find out any flaws. In the main 
experiment twenty participants took part in playing the finalized game level and answering a questionnaire. 
The results showed a change in the emotional quality depending on the noise being present, but it’s unclear if 
this is caused by the filtering of the noises alone or the filtering of the noises combined with other factors. A 
post hoc test was also conducted where a valence and arousal chart was created by letting the participants pin 
point the emotional attributes used in the experiments. 
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Introduction  
In today’s video-games, sound has not advanced as 
much graphics and artificial intelligence, but 
nevertheless still plays an important role in the 
player’s experience. As stated by Parker and 
Heerema (2008) ”video games that lack sound have 
never been popular, in spite of excellent graphics 
and other features.” (p. 1). Sound is something that 
is expected to be there, and to sound good. In the 
game industry there are quality standards for 
graphics, but not for sound. Sound is however as 
least as important if not more important in evoking 
emotions in a player, but often not as noticed by the 
players. (Toprac, Abdel-Meguid, 2010, p. 176). But 
the sound design in a game, noticed or not, plays a 
big part in the emotional experience of  a game. 

The importance of sound is obvious in horror 
games. When we work on a horror game we want 
the sound design to be scary as this is expected by 
the player, and using the wrong sound design can 
be immersion breaking and take the player out of 
the frightening experience. A game like 
”Amnesia” (Frictional Games, 2010) for example, 
uses scary music and ambiences to induce fear in 
the player, even before anything scary has occurred 
in the game. This helps to set the overall mood for 
the player. Ambiences can sometimes be as simple 
as using a background noise played at low level. 
This research will investigate whether processing 
noise can affect the perceived scariness of a game 
level. 

Aim 
Most games have ambient noise, to make the game 
world appear believable. Often the ambience is as 
simple as room tone or noise, like white noise. The 
aim of this study is to see how players rate the 
scariness of white noise and processed noise 
ambiences. This could then be used by sound 
designers when working with the horror genre, to 
get design ideas that could be applied to their work. 
Any relationships found are a technique for 
increasing fear. 

Background 
Induced vs perceived emotions 
Emotional experiences are complex. When 
studying emotions, the experimenter has to be clear 
whether they are asking if the content represent an 
emotional state, or if the participants personally 
experience that emotional state when experiencing 
the content. In the emotion literature, these two 
things are distinguished by two different concepts: 
perceived and induced emotions. For example a 
person can hear a song and think that it is a happy 
song which is a perceived emotion. But this doesn’t 

necessarily mean that the person feels happy when 
he/she listens to the song. That would be an 
induced emotion. When talking about inducing 
emotions in a player, it’s hard to know whether 
actual emotions were felt, or if emotions were 
perceived by the player. Perceived emotions are 
easier to rate, but it can be problematic to label 
emotions since every person look at emotions in 
different ways. 

Fijal mentions some theories that says about music 
that ”Music emotion induction is a consequence of 
t h e m i n d m i m i c k i n g t h e p e r c e i v e d 
emotion” (Zentner et al, as mentioned in Fijal, 
2010, p. 4). According to this theory, there is a 
connection between perceived and induced 
emotions, which means that a sound design that 
makes the players perceive emotions, might also 
induce similar emotions. So, even though this study 
focuses on perceived emotions, it still holds 
relevance for designers trying to induce emotions in 
players. 

One way to look at emotions that addresses 
different perceivers using different descriptions is 
the circumplex model. (Russel, 2003). This model 
plots emotions on a two dimension grid. Along the 
x axis is the valence and along the y axis is the 
arousal. Valence is the emotional quality ranging 
from negative to positive, and arousal is the amount 
of the emotion ranging from low to high. This is a 
useful way to group emotions since ”the emotion 
perceived by the subject might just be as individual 
as the word he/she uses to label it with.” (Fijal, 
2010, p. 18). 

Location 
Conducting research on emotional experiences is 
complicated. Emotions have to be measured, and 
where those measurements are made is important. 
A theory mentioned by Fijal says that ”The 
induction of emotion is depending on the perceived 
emotion and the environment” (Zentner et al, as 
mentioned in Fijal, 2010, p. 4). If the experiment is 
conducted in a lab environment, the atmosphere of 
the lab, can affect the emotions of the participants 
before the experiment has even begun. Movies and 
games are often seen or played at home where we 
are seated comfortably and feel safe. It’s an 
environment we’re used to and we can control all 
the parameters ourself such as the volume until we 
find it pleasing. Walking into a lab environment 
means walking into a new place. New experiences 
have their own emotions associated with them, 
which might influence the emotions that are of 
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interest in the study, this can affect the overall 
results.  

Moffat and Kiegler (2006) conducted an 
experiment that took place in a room called the 
eMotionLab. The eMotion Lab was designed as a 
living room with a high-quality plasma TV-set to 
make the participants feel more relaxed as if they 
were at home. Another example would be Fijals 
experiment (2010), where participants could sit at 
home while doing the experiment at a freely chosen 
time. ”This was to minimize the impacts that a 
laboratory environment could cause during the 
listening test. The aim was to have as little internal 
and external distractions as possible and as little 
stress as possible, because total attention on the test 
is important for accurate results” (as cited in, Fijal, 
2010, p. 7). Depending on what is being 
researched, it’s important to keep this in mind when 
designing the experiment as this can affect the 
results. 

Interactivity 
Emotions in video games are more complex than 
emotions in music because of the interactivity 
aspect. When working with non-linear media such 
as video games, it’s important that ”the music and 
sound effects responds to the needs of the game and 
the game player.” (Collins, 2008, p. 1) in order to 
induce the right emotions in the player, or confirm 
certain player interactions such as footsteps. 

When creating interactive sounds, some sounds and 
pieces of music will be reused, which can lead to 
repetitiveness. This can be problematic since 
players often turn off repetitive sounds/music and 
thus defeating the purpose of using sound in order 
to create an emotional experience. This is 
something that game composers are trying to tackle 
by creating more variability in their soundtracks. 
Perhaps by dynamically processing white noise 
depending on the player’s current game state and 
actions, one can produce a greater variability as a 
designer, and thus decrease repetitiveness, induce 
certain emotions and tackle the problem of players 
turning the sound off. 

One of the reasons that game sound is repetitive is 
because a game level will be played over and over 
until it is completed. Timings are unpredictable and 
a more talented gamer will stay alive longer and 
reach the end of the level faster, while other players 
will get stuck and have to restart the level over and 
over again for a long time. (Collins, 2008).  

One of the early ways of interaction between the 
player and the game sound was to have the music’s 
tempo change depending on the player’s progress 
in the game. This was used for the game Space 
invaders (Taito, 1978). Later on a new way of 

interaction between the player and the game music 
came along which was cut scenes. Cut scenes were 
used as a rewards for reaching a particular level, 
where the player could sit back and relax while 
watching. This was first done in the game Pac-Man 
(Midway, 1980), which made people realize the 
catchiness of video game music, and it was soon to 
be taken seriously. (Collins, 2008). Today games 
use ambiences, music and sound effects in order to 
induce certain emotions in the player in certain 
parts of the game, depending on the gameplay and 
genre. For example horror games such as ”Slender” 
(Parsec productions, 2012) which uses noise as the 
monster comes close to the player.  

Method 

I. Introduction to the method 
To look for connections between filtering noise and 
perceived scary emotions, three experiments were 
conducted. A pre study to choose the stimuli and 
emotional attributes, a pilot study to test the game 
level, and the main experiment. A game level was 
designed using ”Unreal Engine 4” (Epic games, 
2017), which consisted of a player spawning into a 
room called the spawn zone. The player was then 
given a task which consisted of collecting a few 
items within the map, in three other zones. Each 
zone had a different ambient noise created from 
filtered noise. After they had collected all the 
objects, they answered a questionnaire. 

The purpose of the collecting task was to lead the 
player into each zone of the map and that way 
expose the player to all the stimuli. The players 
were instructed to collect objects in order of the 
zones, and remain in a zone until the object had 
been found before continuing. When the player 
spawned in the spawn zone, a no noise condition 
was presented. As the player moves to the next 
zone, the second condition, white noise was 
presented. As the player moved on to the last two 
zones in the map, different processed noises were 
presented. 

II. Building the Map/Zones 
a. When it came to creating the map design, the 
map had to follow certain criteria. First off, four 
different locations or zones were needed as four 
different ambience zones were going to be used. 
The graphics in each zone had to be equally ”scary” 
so that the visuals wouldn’t have too big on an 
impact on the perceived emotions between the 
zones. The map also had to be fitting for the horror 
genre, but not have too big of an impact on the 
emotions perceived of the participants. This since 
the study is focused around scary types of 
emotions, and if the visuals themselves have too 
big of an impact on the perceived emotions in the 
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participants, it will be hard to tell how much the 
noise affected the perceived emotions. 

In order for the players to hear the noise long 
enough to be able to evaluate its scariness, they 
were given a task consisting of the players finding a 
hidden item, one in each zone. The items had the 
visual look of a skull, and would light up if the 
player spent long time enough in a zone without 
finding it.  

The four zones were given the names spawn zone, 
statue zone, rock zone and tree zone in order to 
make it easy for the players to identify and 
remember the zones. The names were based of the 
look of the zone, and were also being displayed on 
the screen for the players.  Accordingly, the statue 
zone had statues, etc. This made it easier for the 
players to remember the zones when answering the 
questionnaires afterwards.  

b. The zones
1. The spawn zone was easy to recognize as it was 
the first zone that the player was spawned into. In 
this zone no noise was present. It consisted of a 
castle room with pieces of furniture in it such as a 
table and a chest, which can be seen in figure  1 
below. 

!  
Figure 1: The spawn zone from the spawn location. 

figure 2 is below which shows where the skull was 
hidden in the spawn zone. It was placed on the 
other side of the table from where the player 
spawned. 

!  
Figure 2: The spawn zone from the hidden skull 
location. 

2. The statue zone had a huge statue in the center in 
order to let the player recognize it. It also had trees 
and a flag blowing in the wind. From the statue 
zone the player could choose to go to the right to 
the tree zone, or to the left to the rock zone. This 
means that the player would walk through the 
statue zone at least two times to find all the hidden 
items, but they were instructed to stay in the statue 
zone  and find the hidden skull there before moving 
on to either of the two zones, so hopefully they  
would collect the skull before moving on. When 
walking to the last zone, the player would only 
spend a few seconds walking through the statue 
zone. Figure 3 below shows the statue zone when 
coming from the spawn zone. 

!  
Figure 3: The statue zone from the front. 

figure 4 below shows the statue zone from the 
hidden skull location. The skull was hidden behind 
the big statue. 

!  
Figure 4: The statue zone from the hidden skull 
location. 

3. The tree zone consisted of a small hill with a 
dead tree on top of it. The zone has the shape of a 
square, and in each corner some kind of tree could 
be found, as well as a stone statue in one corner. 
There was also a flat grave stone behind the tree as 
well as another stone statue. This was not to be 
confused with the statue zone, as the name tree 
zone was being displayed on the screen, as well as 
trees being over represented in the zone. The tree 
zone can be seen in the figure 5 which shows the 
tree zone from the front. 
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!  
Figure 5: The tree zone from the front. 

It’s hard to see what’s going on in the picture 
because of the lighting and the big dark tree that 
stands in the middle can’t be seen. This was 
different for the participants playing the game level, 
as things got easier to see as they came closer. 
Figure 6 below shows the tree zone from the hidden 
skull position. It was hidden in the left corner 
behind a laying dead tree. 

!  
Figure 6: The tree zone from the hidden skull 
location. 

4. The rock zone consisted of a bunch of rocks that 
were spread out. Some of the rocks had the shape 
of figures, one being a big stone head with blue fire 
in the eyes. The front of the rock zone can be seen  
in figure 7 below. 

!  
Figure 7: The rock zone from the front. 

Figure 8 shows the tree zone from the hidden skull 
location. The skull was hidden behind two of the 
rocks to the left when entering the zone. 

!  
Figure 8: The rock zone from the hidden skull 
location. 

5. All the lighting in the map consisted of torches. 
The torches were placed to make it dark enough so 
that the players wouldn’t find the hidden skulls 
right away, and also to give it the feel of a horror 
game. There was also a weak light wherever the 
player was looking which was following the 
players first person camera, to make it easier to see 
if the player moved away too far from the torches. 
This can be seen in figure 9 below. This also helped 
to solve a bug which consisted of lighting from the 
torches disappearing depending on where the 
player was looking. 

!  
Figure 9: First person camera light. 

Figure 10 and 11 below shows the settings used for 
the flashlight, the coloring of the light was changed 
to match the lighting from the torches better in 
order to blend in when standing close to a torch 
light. The intensity was set to 5000 which can be 
seen in the second figure. 

!    !  
Figure 10: Creating a flashlight. 
Figure 11: Flashlight settings. 
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6. In order to keep the player from running away 
too far in the wrong direction, block volumes were 
used outside of the zones to prevent the player from 
moving any further. The block volumes can be used 
in ”unreal engine 4” (epic games, 2017) and they 
block the player from moving into the volume, 
which can be used to restrict where the player is 
able to go within the map. The edge of the zones 
were surrounded by mountains and trees, but the 
mountains are barely visible as there are no lights 
there, and the trees are there for esthetic purposes. 
Note that these trees did not look the same as the 
ones that were using in the tree zone, to not confuse 
the player. Figure 12 below shows the whole map 
from up above, with all the different volumes used. 

!  
Figure 12: Game level from up above. 

The block volumes that blocked the players 
movement are pink in the figure above, except for 
the pink box in the middle which is not a block 
volume. The green boxes are the different zones 
that the players were introduced to. These consisted 
of trigger boxes, which triggered an event as the 
player moved into the zone, or out of the zone. In 
this case, an indicator letting the player know 
which zone they were in was spawned as the player 
moved into the zone and activated the trigger. As 
the player left the zone, another trigger was 
activated, which removed the zone indicator. As 
can be seen in figure 12, there is some space 
between the green boxes as the boxes are not 
connected to each other. When a player were 
between two of the green zones, no indicator was 
shown to let the player know that they were no 
longer in a zone where a skull could be found. Note 
that it wasn’t silent in between the different zones 
as it may seem when looking at the figure. Other 
volumes were used for the ambiences, called audio 
volumes, which can be seen as yellow boxes in 
figure 12. The audio volumes had a slightly bigger 
size in order to fill out the gaps between the zones, 
and these volumes spawned the different noises 
used for the experiment. As a player was present in 
one of the audio volumes, an ambience was played, 

as a player was present in another audio volume, 
another ambience was played. The audio volumes 
lets the creator control the ambient zone settings 
within each volume, such as fading in and out when 
leaving/entering a zone. It will also let the creator 
control what is heard inside and outside of the 
volume. 

c. The logic
Logic is used in game engines in order to create 
certain events that occur within the map. For 
example, all the player movements are built up by 
using the game logic. Another example would be to 
create logic that opens a door as a player presses a 
button. Nodes were used in the game logic when 
creating this map, an example of this can be seen in 
figure 15. As defined in the ”Unreal Engine 
4” (Epic games, 2017) wiki page, ”Nodes are 
objects such as events, function calls, flow control 
operations, variables etc. that can be used in graphs 
to define the functionality of the particular graph 
and Blueprint that contains it”. 

The map was made starting with the first person 
template that comes with ”Unreal Engine 4” (Epic 
games, 2017). This template already has the logic 
that makes the player able to move around with the 
keyboard commands WASD as well as jump with 
SPACE. The player also had a gun in the template, 
but this was removed together with the logic that let 
the player shoot projectiles, as this wasn’t suitable 
for the map. All graphics of the avatar that came 
with the template were removed so the player saw 
only the world, and not their own avatar. The 
template also comes with a crosshair in the Heads 
Up Display (HUD), which was removed. The speed 
that the player could move was slowed down to 450 
from the defaults at 600, to keep the player in each 
zone for a longer time. These units are undefined 
but are the parameters Unreal offers. See figure 13. 

!  
Figure 13: Character movement settings. 
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Various HUDs were made to help the player. In the 
upper left corner there is a text that is telling the 
player to collect four skulls, as well as a counter 
that counts how many skulls the player has found. 
This can be seen in figure 14. Figure 15 can be 
found in Appendix I, and shows the logic used to 
create this HUD display. 

!  
Figure 14: Skull collecting HUD. 

When entering each zone, there is another HUD 
that appears which shows the name of the zone in 
the upper center of the screen. In the spawn zone 
there are also instructions that explains what the 
player is supposed to do, which can be found at the 
bottom of the screen (see figure 16). These 
instructions were also told to the player before 
beginning the experiment, but were there to remind 
the player incase they forgot something.  

!  
Figure 16: Player instructions. 

The pickup skull logic was made by making the 
skulls disappear as the player moved through the 
item, as well as add an integer to the HUD 
displaying how many skulls that has been collected. 
For each skull that was picked up, an integer was 
added, see figure 17 which shows the logic behind 
this. 

!  
Figure 17: Add skull logic. 

When the player had collected all four skulls, a 
logic was triggered that disables all the players 
input. This means that the player couldn’t move 
around anymore and the experiment was over. 
Figure 18 shows the logic behind this. 

!  
Figure 18: Disable player input logic. 

In case the player got stuck without finding a skull 
in a certain zone, the skull would light up after one 
minute for the statue, tree and rock zone. And after 
90 seconds in the spawn zone to make up for the 
seconds it would take the player to read the 
instructions. This logic made a timer start as the 
player entered the zone, and as the player leaves the 
zone the timer stops (see figure 20 in Appendix I). 
The timer then proceeds at the same second as it 
was paused when the player re-enters the zone until 
it has reached the time limit and the skull lights up. 
The light was red to fit in with the atmosphere of 
the game (see figure 19). 

!
Figure 19: Skull light up. 

III. Choosing emotional Attributes 
Attributes were tested and stimuli was chosen 
through the pre-study test where three sound 
engineering students at Luleå University of 
Technology between the age of 20 to 22 got to rate 
five different types of processed noises at their own 
homes. This in order to make sure that the 
attributes were universally understood, and to find 
out which words that the participants would choose 
to describe each sound. Since the experiment is 
aimed towards horror games, negative emotions 
such as scariness will be used, except for exciting 
which is a positive emotion. How the stimuli was 
created and chosen can be seen in part IV, part III 
will be focused on the emotional attributes. 

The pre-study was in Swedish since this is the 
native language for the participants, which would 
lower the risks of language barriers. Therefor the 
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words were  decided in Swedish, and later on 
translated into english when analyzing the results. 
A problem however with this is the English 
translation, as some words has another meaning in 
the other language. For example when speaking 
about emotions in horror games, the english word 
”anxiety” is often used. The translation for this in 
Swedish would be ”ångest”, which is not as 
suitable when talking about this topic. A more 
suitable Swedish word would be ”oro”, but it would 
still not be the same. This was not a problem for the 
participants, but could later on become problematic 
when presenting the results. 

Another thing to note is that since this experiment 
is aimed towards perceived emotions and not 
induced emotions, it’s not interesting to know if 
they feel scared from hearing the sounds, but more 
so if they think that it is a scary type of sound. And 
by asking how scary the sounds are, one does shape 
their thinking towards scariness, but this won’t be 
as big of a problem had it been induced emotions 
that was examined.  

The Swedish attributes that were used for the pre-
study were skrämmande, läskigt, ruggigt, 
obehagligt and spänningsfyllt. There is no 
translation for these words that is 100% accurate so 
the chosen English words for this can be seen in 
table 1. 

Table 1: Attribute translations 

The Swedish words skrämmande, läskigt and 
ruggigt are synonyms according to http://
www.synonymer.se. But it is still individual how 
each person interpret these emotions and therefor 
all of them were chosen. This is re-examined later 
in the study with a valence/arousal graph. The 
Swedish words obehagligt and spänningsfyllt has 
another meaning and were also chosen for the test 
as they seemed fitting to the author. From now on 
the attributes will be mentioned in English, but for 
all the tests conducted, the Swedish version of the 
attributes were used. 

As the participants rated the sounds on a scale from 
0 to 4 for each of these words in the pre-study, a 
greater understanding of what words the 

participants would choose to describe these sounds 
were found, and if the words were appropriate for 
the experiment. All these attributes were then used 
for the main experiment. 

A valence and arousal chart was also made in a 
post-hoc test by letting five subjects from the main 
experiment pin point the five attributes used in the 
experiment, on a chart ranging from negative to 
positive valence and high or low arousal. An 
average of the result were then plotted into a new 
chart which could later be used in order to see if 
there are any patterns in the results from the 
questionnaires. This will be used in the analysis. 
The main reason for doing this is to get a greater 
understanding of how some of the participants 
interpret these emotions as it’s very individual. 
Perhaps a lower score of frightening is more 
emotionally intensive than a higher score of another 
attribute, by looking at the valence and arousal 
chart patterns like these could be shown. 

IV. Pre-study: Creating the stimuli 
The stimuli was also chosen through the pre-study 
test. Five types of processed noises were chosen by 
the author (based on their perceived scariness). The 
processed noises consisted of white noise that was 
processed by using bandpass filtering. The stimuli 
was made by using ”Pro Tools  10” (Avid, 2013) 
and ”Fabfilter pro-q 2” (Fabfilter, 2014) was the 
chosen EQ. All noises had the same Q value, but 
the frequency was changed. A lower and upper 
frequency border was set based on the author’s 
personal preference from a sound design 
perspective. The lower limit was put at 100 Hz and 
the higher limit was put at 4 kHz. The frequencies 
were then divided into 6 bands with one octave 
between each, ranging from 125 Hz to 4 kHz. The 
frequencies were then adjusted until they seemed 
fitting, also based of personal preference and sound 
design judgement. The 4 kHz frequency  processed 
noise was left out as it felt too exhausting to listen 
to for a long period of time. The chosen Q value 
was 5. Both higher and lower Q values were tested 
and for lower frequencies a higher Q value seemed 
more fitting and wise versa for higher frequencies. 
Therefor a Q value in between was chosen. The 
frequencies that were then used for the pilot test 
were 106 Hz, 250 Hz, 360 Hz, 1 kHz and 2 kHz. 

Figure 21 shows 5 filtered noise stimuli rated for 
each emotion during the pre-study. The participants 
got to rate each attribute on a scale from 0 to 4. The 
sound examples can be seen in table 2. 

Swedish English

Skrämmande Frightening

Läskigt Scary

Ruggigt Shivery

Obehagligt Unpleasant

Spänningsfyllt Exciting
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Table 2 - Sound examples 

For the pre study the stimuli was placed in the 
following order: 106 Hz, 2 kHz, 250 Hz, 1 kHz, 
360 Hz. The reason for doing so was to not have an 
obvious pattern of increasing frequency between 
each sound example.Figure 21 below shows the test 
results from the pre study. 

!  
Figure 21: Pre study sound examples test result. 

Looking at Sound example 2, it’s among the lowest 
scored sound examples for every attribute except 
for shivery where sound example 5 has a lower 
value. For this reason, sound example 2 was not 
chosen for the main experiment as one of the 
processed noises. 

Comparing sound example 4 and 3, sound example 
3 has a higher values of frightening, shivery and 
unpleasant. They have an equal value of scary and 
exciting, for this reason, sound example 3 was 
chosen over sound example 4. 

Comparing sound example 1 and 5, sound example 
1 has a higher value of scary and shivery, but a 
lower value of frightening and exciting. They have 
an equal value of unpleasant. In this case, sound 
example 1 was chosen over sound example 5, 
because in this study scary and shivery are more 
interesting than exciting. Exciting can be a positive 
emotion, which might be a desirable response in a 
game. But this experiment is focused more on scary 
emotions specifically. Therefor sound example 1’s 
higher values of scary and shivery combined was 
more fitting for the study than sound example 5’s 
higher value of frightening. Sound example 1 was 
also more preferred by the author from a sound 
designer perspective, as sound example 5 would be 
annoying to listen to for a longer time. Also 

because low frequencies are often referred as 
threatening or dangerous which would be fitting for 
a horror game. 

Comparing sound example 1 and 3, sound example 
1 has a higher value of shivery, but a lower value of 
scary, frightening and exciting. They have an equal 
value of unpleasant. In this case sound example 3 
was chosen over sound example 1 as the majority 
of attributes were ranked higher for sound example 
3 compared to sound example 1. 

This leaves it to comparing sound example 1 and 
sound example 4. Sound example 1 has a lower 
value of scary and exciting, but a higher value of 
shivery and unpleasant. They have an equal value 
of frightening. In this case sound example 1 was 
chosen over sound example 4 as the values of 
shivery and unpleasant combined were more 
interesting to look at than  the attributes scary and 
exciting combined in for this study. Once again the 
author’s preference from a sound designers 
perspective influenced the choice of the stimuli. 
Also, it would be interesting if one of the noises 
were low frequent to see how it would compare to 
the other processed noise example. 

The sound examples that were chosen to be used 
for the main experiment were sound example 1 
(106 Hz) as well as sound example 3 (360 Hz), 
where sound example 3 scored slightly higher than 
sound example 1. 

Another aim with the stimuli was to make the 
noises sound windy, as it will be in an outdoor 
space in the map. Amplitude changes were made, 
same for each noise condition. This was done by 
recording 2 minutes of each noise, then making 
amplitude increases followed by decreases. All 
amplitude increases were the range of 5 dB, 
followed by a decrease of 5 dB. The timing of the 
increase and decrease were then changed over the 
course of the 2 minute sound clip. The amplitude 
changes were then copy/pasted to have the same for 
all noise conditions. Because of the length of the 
sound clips, the changes didn’t seem repetitive, as 
many variations are played during the course of the 
2 minutes. It was important that these amplitude 
changes gave the player the same amount of 
exposure of all the sounds, hence the copy/paste. 
The amplitude changes were not present during the 
pre-study, but were tried out in the game by the 
author to make sure they didn’t feel repetitive. 
Since the sound clips are 2 minutes long, it’s hard 
to memorize all the changes to be able to know 
when it starts repeating. The first amplitude change 
occurs a few seconds after the player enters the 
zone, so walking in and out of a zone would not 
feel repetitive. 

Sound example 1 106 Hz

Sound example 2 250 Hz

Sound example 3 360 Hz

Sound example 4 1 kHz

Sound example 5 2 kHz
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V. Pilot test 
1. The pilot test consisted of 4 participants between 
the age of 20 to 24 playing through the game level 
without any sound and rating each of the four 
zones, using the attributes that was brought up 
under the attributes section. The experiment took 
place in a computer lab at Piteå’s musikhögskola, 
and the subjects were sound engineering students at 
the school. Again these attributes were were 
frightening, scary, shivery, unpleasant and exciting. 
This was to find out how scary the zones are by 
themselves without any sound being present, and 
also to find out how the game mechanics worked 
and how quickly the subjects found the hidden 
skulls. Each zone was rated on a scale from 0 to 4 
for every attribute, where 0 meant not scary at all 
and 4 meant very scary when looking at the scary 
attribute. Same goes for the other attributes.  

2. The subjects seemed to find the hidden skull in 
the rock zone too fast which led to some changes 
being made in the rock zone, where more rocks 
were placed and the hidden skull moved to a harder 
location. 

VI. Summarization 
A flaw in the game level was found in the pilot test 
where the participants played the game level 
without any sound being present. The flaw found 
was that the rock zone skull was too easy to find, 
which was fixed by adding more rocks to the zone 
and changing the location of the hidden skull. The 
results from ratings given by the participants in the 
pilot test can also be used in the analyze section 
when comparing the pilot test results to the main 
experiment results.  

The stimuli was chosen through the pre-study 
where the participants got to rate each sound, and 
the chosen stimuli for the main experiment was the 
noise conditions 106 Hz and 360 Hz. Attributes 
were also tested through the pre-study, to find out if 
they were appropriate for the experiment.  

VII. The main experiment 
a. For the main experiment, twenty participants  
between the age of 19 to 30 were used, where each 
participant got to play through the game level 
which had 4 conditions, no noise, white noise, 106 
Hz and 360 Hz. The experiment took place in a 
computer lab at Piteå’s musikhögskola and the 
subjects consisted of both sound engineering 
students, music students, other students at Luleå 
University of Technology and also participants who 
didn’t study anything at the school. The participants 
were using Bose AE2 headphones so that outer 
distractions would be less prominent and the 
participants could be more focused on the task at 
hand. Before they began playing, they also got to 

fill in their current state of mood to get an idea of if 
they were stressed, calm or such when participating 
in the experiment. 

The participants were given a Swedish version of 
the following instructions: ”You are about to walk 
through 4 zones. Each zone has a name (spawn 
zone, middle zone etc…) which can be seen on the 
screen. In each zone there is a skull, and your task 
is to find the skull in each zone. When you spot a 
skull, you pick it up by walking through it. In the 
upper left corner a skull collecting indicator can be 
seen that shows how many skulls you have found. 
The skulls are hidden and after a while the skulls 
will light up if they haven’t been found. Remain in 
the same zone until you have managed to find the 
skull that belongs to the zone, then proceed to the 
next zone. You can use the zone indicator to know 
if you still are in the same zone, if not, go back and 
find the skull before moving on. Your avatar will 
spawn in the first zone where a skull is hidden in 
the room. Find this skull and then proceed to all the 
other zones. You can always return to the spawn 
zone where this description will be available incase 
You forget something. Do not be afraid to ask 
questions if something is unclear.” The original  
Swedish version of the instructions can be found in 
Appendix III. 

The participants then played the level which took 
between six to thirteen minutes for most of the 
participants to complete, then answer the 
questionnaire where they got to rate each zone 
using all the attributes from before, frightening, 
scary, shivery, unpleasant and exciting.  

The following questions were also asked: which 
zone did they feel least safe in, age, do they study 
sound engineering, music or anything else at Luleå 
Unviersity of Technology, how many hours do they 
play games a week, how often do they play horror 
games and also if they’ve ever made a sound design 
for a game. 

b. Sound design 
The sound that was included in the experiment 
were basic foley, sound from the burning torches, a 
sound for when the participants picked up the skull, 
and also the noise conditions. The foley recorded 
consisted of a few different footsteps on a brick 
material, as well as a jump and land sound. The 
sound for the burning torches was taken from 
youtube ”https://www.youtube.com/watch?
v=tJ9xvSEstWE” and edited until it seemed fitting 
for the author. It had to be made longer and not feel 
repetitive, EQ was also used. The pickup skull 
sound consisted of two sounds taken from a free 
sound effects site ”http://www.freesfx.co.uk”. A 
l o w b e l l r i n n i n g s o u n d c a l l e d 
”low_drone_with_dark_bell_hits, and a slime 
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sound which sounds like a skull cracking, called 
sloppy_slime_gushes. It was important that the 
sound didn’t mask the ambient noises, as these 
were the important sounds in the experiment. 

c. Sound implementation 
Foley was implemented by making a footstep cue 
that would play when the character moved faster 
than a velocity of 100. A modulator was used to 
change the pitch and volume slightly for each step, 
to keep them from sounding repetitive. Seven 
different sounds of footsteps was used randomly. 

The jump and land sound was played when the 
character jumped and landed. It consisted of one 
sound only for the jump and one sound only for the 
landing, but a modulator was also used here to 
make some slight variations. The logic for the 
walking and jump/land sounds can be seen in figure 
22 in Appendix I. Figure 23 which can be found in 
Appendix I shows the way the foley was 
implemented in order to make the footstep sounds 
play at random in order to keep it from being 
repetitive.  

The torch sound FX was made by creating an 
attenuation setting that gave the sound a place in 
the world (see figure 24). The range of when the 
sound would be heard was then tweaked until it 
was fitting. The volume was kept low until you 
moved really close to the torch, to keep it from 
masking the noises too much. For each torch sound, 
a modulator was used to change the pitch slightly 
and volume. This made each torch sound different 
so it wouldn’t become repetitive.  

!
Figure 24: Attenuation settings. 

The pickup skull sound FX was made in stereo, and 
it consisted of a sound cue that played two sounds 
at the same time which can be seen in the figure 25. 

!  
Figure 25: Skull pickup sound implementation. 

The ambience was made by creating sound 
volumes, one for each zone. The time for the 
ambience to change when you walked from one 

zone to the other was tweaked until it wasn’t too 
quick, nor too slow. Each noise condition was 
given its own sound cue which was placed in their 
respective zones. The sound cue was set to loop, 
and it was given an ambient sound class which 
made the noises follow the sound volume settings. 
Figure 26 in Appendix I shows the sound 
implementation for the white noise ambience. 

Results 

Pilot test 
Each zone was rated for scary emotions including, 
frightening, scary, shivery, unpleasant and exciting. 
Figure 27 shows the ratings from the pilot test 
where the game level was played without any 
sound. The participants (4 subjects) got to rate each 
attribute on a scale from 0 to 4, and this figure 
shows the average ratings. 

!  
Figure 27: Pilot test - Game map test result. 

Looking at the test results one can see that the 
spawn zone scored the overall lowest results, 
followed by the statue zone. The rock zone and tree 
zone scored the highest results, where the rock zone 
got higher values of frightening, unpleasant and 
exciting but lower values of scary and shivery. The 
differences between these results are small except 
for one attribute, frightening. The fact that all the 
zones are almost equally scary visually may be a 
good indicator that zones were well matched except 
for the quality of the emotion.  

Main Experiment 
20 participants collected skulls and rated the 4 
zones/conditions emotional qualities. The zones 
were: 
Spawn zone - no noise 
Statue zone - white noise 
Rock zone - 106 Hz 
Tree zone - 360 Hz 
Figure 28 shows the average ratings where the 
participants got to rate each attributes on scale from 
0 to 4. 
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!  
Figure 28: Main experiment average ratings. 

Here are the results including all twenty 
participants where the attributes are presented on 
the x axis and the different zones have color 
coding. Spawn zone can be seen in blue, statue 
zone in light brown, rock zone in grey and tree 
zone in yellow. Tree zone which had the 360 Hz 
condition scored the overall highest results out of 
all the zones and appears to be the most 
emotionally intense out of all the zones, with the 
rock zone which had the 106 Hz condition being 
close behind. The spawn zone which had the no 
noise condition has the lowest results. The statue 
zone which had the white noise condition have a 
close scoring to the no noise condition when 
looking at the attributes shivery and unpleasant. 
But a closer score to the rock zone when looking at 
the frightening, scary and exciting attributes. The 
patterns that can be seen is that the emotional 
intensity is increasing from left to right, except for 
two attributes that breaks the pattern. The first one 
being that the rock zone and tree zone scored equal 
for the shivery attribute. And the statue zone 
scoring higher than the rock zone for the exciting 
attribute. 

To see if there are any patterns depending on how 
much time that was spent in the zones, the 
participants were split up into groups, those who 
spent less than 35 seconds in any of the zones and 
those who spent more time. There are ten 
participants in each group. 

Figure 29 shows the average rating for subjects 
who spent under 35 sec in one of the zones, where 
the participants got to rate each attribute on a scale 
from 0 to 4 

!  
Figure 29: Average ratings of the participants who 
spent less than 35 sec in any of the zones. 

Figure 30 below shows the average ratings for 
subjects who spent over 35 seconds in each zone, 
where the participants got to rate each attribute on a 
scale from 0 to 4 

!  
Figure 30: Average ratings of the participants who 
spent at least 35 sec in all zones. 

The results seem to vary a lot between the two 
diagrams. The participants who spent more time in 
the zones seem to have rated the spawn zone much 
lower for all attributes except unpleasant compared 
to those who spent less time in the zones. Looking 
at the statue zone it seems to be the other way 
around, the participants who spent more time in the 
zones seem to have rated the statue zone higher for 
all attributes compared to those who spent less time 
in the zones. The tree zone does also have a higher 
result among the participants who spend more time 
in the zones, compared to those who spent less. 

The subjects did not enter each zone in the same 
order. To see if this impacted the ratings, the 
subjects were grouped according to which zone 
they entered first after leaving the statue/white 
noise condition. Figure 31 shows the average rating 
of those who entered the tree zone first (15 
subjects), where the participants got to rate each 
attribute on a scale from 0 to 4. 
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!  
Figure 31: Average rating of the participants who 
entered the tree zone before the rock zone. 

Figure 32 below shows the average rating of the 
participants who entered the rock zone first (5 
subjects), where the participants got to rate each 
attribute on a scale from 0 to 4. 

!  
Figure 32: Average rating of the participants who 
entered the rock zone before the tree zone. 

It appears that the participants who went into rock 
zone have rated the zones lower than the 
participants who went into tree zone first. This is 
not true for all attributes and all zones as there are 
some exceptions. But overall the rock zone group 
has rated lower values than the tree zone group. But 
since there are an uneven amount of participants in 
the groups and not the main participants together, 
these results are unreliable. But this pattern can still 
be observed.  

The last question on the questionnaire which had 
the zones involved was to identify the zone that felt 
”most unsafe”. Figure 33 shows how the 
participants answered. 

!  
Figure 33: Most unsafe zone results. 

An equal amount of five participants thought the 
statue and spawn zone was the most unsafe zone. 
However seven participants thought that the tree 
zone was the most unsafe zone and only three 
participants thought the rock zone was the most 
unsafe zone.  

It makes sense that the tree zone was the most 
unsafe zone overall, since it scored the highest 
values out of all the zones for emotional intensity 
looking at Figure 28. But what is interesting is that 
the statue zone and spawn zone was more unsafe 
than the rock zone even though the rock zone 
scored an overall higher value than both the other 
zones looking at figure 28. It is also interesting that 
the spawn zone which scored the lowest values by 
far, was voted the most unsafe by 25% of the 
participants, scoring even with the statue zone. 
Figure 34 shows how the participants were feeling 
before beginning the experiment. 

!  
Figure 34: Participants mood before the 
experiment. 

Looking at the figure, 25% of the participants felt a 
bit stressed when beginning the experiment, and 
10% felt tired. The majority of the participants felt 
calm, and 15% were in a normal state of mood. 
Only 5% of the participants felt excited and 
expectant.  
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Analysis 
Repeated measured dependent paired t-tests were 
performed on all the attributes between the statue 
zone and tree zone as well as the statue zone and 
rock zone. This being the white noise condition and 
the processed noise conditions, to find out if the 
results are statistically significant. The main 
purpose of the experiment was to look at how white 
noise and processed noise would affect scariness, 
but as it turns out, the frightening and scary 
attributes were not statistically significant. Table 3 
below includes all the p values from the performed 
t-test. The p values were calculated using Microsoft 
excel (2017) T.TEST function. The statistically 
significant values have been highlighted. 

Table 3: p values for each attribute. 

The results shows that between the statue and tree 
zone, it’s statistically significant that the tree zone 
is more shivery and unpleasant than the statue zone 
by a confidence level of 95%. But the other 
attributes are not statistically significant. Between 
the statue and rock zone, it’s statistically significant 
that the rock zone is more shivery than the statue 
zone by a confidence level of 95%.  

Since each zone has a slightly different emotional 
profile, to investigate how they compare, 5 subjects 
who participated in the main experiment were 
asked to locate each emotional attribute on a 
valence/arousal plot.  Five participants were chosen 
because they may interpret each emotion in slightly 
different ways. Their scores were averaged to 
produce the plot in figure 35. Unsurprisingly, all 
emotions except ”exciting” are negative valence. 
However they differ in arousal level. The black text 
is the original text which is the Swedish words 
used, and the white text is added later on for the 
English translation. The participants were given 
numbers for each attribute to plot out, which is the 
number that can be seen between the plotted 
emotion. This number has nothing to do with the 
ratings of the emotions, they simply identify the 
emotions which have been labeled on the image. 

!  
Figure 35: Valence and arousal average results 
chart. 

Looking at how the emotions are placed out in the 
valence and arousal plot, exciting is the only 
emotion which the participants considered positive 
while all other emotions were considered negative. 
Exciting and frightening are the emotions with 
highest arousal, and looking at the plot, they are 
almost opposites to each other considering their 
positioning. Scary has the second highest arousal 
followed by unpleasant and shivery has the lowest 
arousal. This could mean that if the attribute 
frightening has received the same scoring as the 
attribute shivery, frightening is still way more 
intensive emotionally according to these results. All 
the valence and arousal charts used to make this 
average chart can be found in Appendix II. 

In figure 36 below, the statistically significant 
attributes has been highlighted by a red ring, for the 
statue zone (white noise) and tree zone (360 Hz) 
results. The number between the attributes does not 
have anything to do with the ratings of the 
emotions, they simply identify the emotions which 
have been labeled on the image. 

!  
Figure 36: Statue and Tree zone statistically 
significant attributes.  

Attribute Statue & Tree 
zone

Statue & Rock 
zone

Frightening 0,057 0,201

Scary 0,09 0,834

Shivery 0,03 0,049

Unpleasant 0,015 0,167

Exciting 0,33 0,825
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Figure 37 shows the average of the statistically 
significant attributes for the statue and tree zone, 
where the participants got to rate each attribute on a 
scale from 0 to 4. 

!  
Figure 37: Statue and Tree zone statistically 
significant attributes column charts. 

Looking at the valence and arousal chart together 
with the column chart for the statue and tree zone, 
one can get an idea of how big of an area the 
statistically significant attributes covers. Now it’s 
not clear what a big area means, but it could 
perhaps have a connection to the emotionally 
intensity between those zones. Figure 38 shows 
another valence and arousal chart, where the 
statistically significant attributes between the statue 
zone  (white noise) and the rock zone (106 Hz) has 
been covered. The number between the attributes 
does not have anything to do with the ratings of the 
emotions, they simply identify the emotions which 
have been labeled on the image. 

!  
Figure 38: Statue and Rock zone statistically 
significant attributes. 

Figure 39 shows the average of the statistically 
significant attributes for the statue and rock zone, 
where the participants got to rate each attribute on a 
scale from 0 to 4. 

!  
Figure 39: Statue and Rock zone statistically 
significant attributes column charts. 

Looking at figure 38, the significant attributes 
cover a smaller area than what can be seen in figure 
9. This could mean that there is a bigger difference 
between the statue zone (white noise) and tree zone 
(360 Hz), in terms of emotional qualities. This 
could also be the reason why the participants felt 
most unsafe in the tree zone (see figure 33). Now 
it’s hard to tell if this is because of the noises or 
other factors. Figure 40 below shows the result 
from the pilot game level test where the 
participants got to rate each zone for all the 
attributes on a scale from 0 to 4, without any sound 
being present. But only the statistically significant 
attributes between the statue zone and tree zone as 
well as statue zone and rock zone from the main 
experiment are being shown. 

!  
Figure 40: Pilot test - Game level results (shivery 
and unpleasant). 

Looking at this figure, the statue zone scored a 
higher value than both the tree and rock zone for 
the shivery attribute. But both the rock zone and 
tree zone were significantly more shivery than the 
statue zone in the main experiment (see figure 37 
and figure 38). This could mean that the noises has 
had an impact on the perceived emotions amongst 
the participants. But the pilot test only included 4 
participants while the main experiment included 20 
participants, which could’ve affected the results. 
However a change in the emotional quality of the 
zones can be observed. Looking at the unpleasant 
attribute, the tree zone scored a higher value than 
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the statue zone, which it also did in the main 
experiment (see figure 37). But the difference in 
ratings between the two attributes is smaller in the 
pilot test than it is in the main experiment. This also 
shows that the noises might have had an impact on 
the perceived emotions in the participants. The 
change in ratings between the statue and tree zone 
is however not as big for the unpleasant attribute  
as it is for the shivery attribute. The biggest 
difference in ratings from the pilot test to the main 
experiment that can be observed is between the 
statue zone (white noise) and rock zone (360 Hz) 
for the shivery attribute (see figure 39 and figure 
40), which could mean that the noises have had an 
big impact on the perceived emotions in the 
participants. 

One thing to note is that since the experiment is 
about emotions, the participants current state of 
mood can have a big impact on the results. Looking 
at figure 34 It’s hard to say what kind of impact 
these results had on the experiment, but being 
stressed  and tired could lead to being less focused 
at the task at hand, and therefor not getting the full 
experience of the video game. The majority of 
participants however were calm or in a normal state 
of mind which which is optimal for the experiment. 

Discussion 
This research was focused on investigating whether 
processing noise could affect the perceived 
scariness of a game level. As it turns out, 
participants did perceive some zones to be scarier 
than others, but it’s unclear how much the visuals 
and/or the task had an impact on this, since the aim 
of the game level design was to be similar to what 
one could find in an actual horror game. Since no 
questions were asked about the visuals or the task, 
it is not possible to tell if they had an impact on the 
subjects evaluations. 

What we do know is that some zones were 
perceived to be scarier than others, and some 
patterns could be spotted in the results, such as the 
tree zone which had the 360 Hz noise condition 
scoring the overall highest out of all the zones, 
followed by the rock zone which had the 106 Hz 
noise condition then statue zone with the white 
noise and last spawn zone with no noise present. It 
is hard to tell if this is because of the interplay 
between the noises and the visuals, or if the visuals 
by themselves had this impact on the perceived 
emotions in the participants. This could’ve been 
avoided if each zone of the game level would’ve 
looked the same, such as having four zones with 
same shapes and lighting and using some kind of 
asset to distinguish the zones from each other. This 
could be an idea for future studies when working 
with different sound designs in a video game, 
whether it’s ambiences, music, or sound effects. 

Though it wold be less game-like. Another idea 
would be to change which zone that has which 
ambience between different groups of participants. 
This would further decrease the impact that the 
visuals has, but would require a bigger subject 
pool. 

Another thing that may have affected the results 
was the attributes used. What the attributes means 
for each participants differs, which makes it 
complicated to examine. Looking at the valence 
and arousal charts that were used to create the 
valence and arousal chart found in the analyze 
section (see Fig. No 7.), each participants answer 
were very different (see Appendix section) which 
also goes to show that we look at emotions 
differently from person to person. The attributes 
were chosen in Swedish since this  is the native 
language of the participants, which also removed 
language barriers that could have affected the 
results. Four of the attributes are considered 
negative while one attribute was considered 
positive amongst the participants (see figure 8). The 
attribute that was considered positive was the 
attribute exciting and the reason for choosing this 
attribute for the experiment is because we often 
find things that are scary, exciting. When we play 
horror games, we are induced with negative 
emotions since we get scared, but if we would only 
feel negative emotions, we would most likely not 
want to play the game. So using a positive attribute 
such as exciting felt useful for the experiment. 
Three of the negative attributes that was used are 
synonyms in the Swedish language according to 
http://www.synonymer.se. However they do not 
mean the same thing for every person. These 
attributes were ”Skrämmande, läskigt and ruggigt”, 
which was translated to ”Frightening, scary and 
rufffled”. Now these are direct translations of the 
words and do not mean the exact same thing in 
English as they do in Swedish. But this was not 
anything that affected the way the experiment was 
conducted, however it did affect the way the results 
were presented as the English words don’t have the 
exact same meaning as what the Swedish words. 
The fourth attribute was unpleasant, which has a 
bigger difference behind it’s meaning than the other 
three negative attributes. This was the of reason for 
also choosing this attribute. 

As it turns out, the majority of results weren’t 
statistically significant. Having a bigger subject 
pool could’ve been helpful and would perhaps have 
provided statistically better results. It would also 
have helped to make patterns more clear.  

The participants played the game level in a 
computer lab during day light. A more optimal 
environment to conduct the test could’ve been a 
living room, with darker lighting. This would better 
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resembled how we usually play games and would 
help the participants to get into the right mood for 
the experiment. The computer lab where the 
experiment took place was also sometimes used by 
other students at the school. It wasn’t always silent 
which also may have impacted the way the 
participants experienced the game level and 
therefore influenced the results. 

What we do know however is that there was a big 
change between the results from the pilot test and 
main experiment results when looking at the 
statistically significant attribute shivery between 
the statue zone (white noise) and rock zone (106 
Hz), as well as the statistically significant attributes 
shivery and unpleasant between the statue zone and 
tree zone (360 Hz). See figure 10, 12 and 13. 
Which could mean that the noises have had an 
impact on the emotional qualities in these zones for 
these attributes. Changes in other emotions can also 
be observed, but are not statistically significant. 
Looking at the valence and arousal charts for the 
statistically significant attributes (see figure 9 and 
figure 11), we also know that there was a bigger 
change in the emotional quality between the statue 
zone and tree zone compared to the statue zone and 
rock zone, which might explain why participants 
felt more unsafe in the tree zone (see figure 7). 

Conclusion 
An experiment was conducted where participants 
got to play a game level in order to see how players 
rate the scariness of white noise and processed 
noise ambiences. The stimuli consisted of white 
noise and filtered noise and it was tested in a horror 
game environment. The results showed a change in 
the emotional quality of the zones from the pilot 
test to the main experiment. But it’s hard to tell 
whether this is from the filtering of the noise alone 
or the filtering of the noises combined with other 
factors. 
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Appendix I 

!  
Figure 15: Skull collecting HUD logic.  
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!
Figure 20: Skulls light up logic. 

!  
Figure 22: Walking and jump/land sound logic. 
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!  
Figure 23: Foley sound implementation. 

!  
Figure 26: Ambience sound implementation. 
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Appendix II 
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Appendix III 
Swedish translation of experiment instructions. 

Hej! I spelet så kommer du att vandra genom 4 zoner. Varje zon har ett namn (spawn zone, 
middle zone osv…) som du kan se uppe i mitten av skärmen. I varje zon finns en dödskalle, 
din uppgift är att hitta dödskallen i varje zon. När du ser dödskallarna så plockar du upp 
dem genom att gå på dem. Uppe i det vänstra hörnet kan du se ett resultat på hur många 
dödskallar du har hittat. Dödskallarna är dolda och efter ett tag så kommer dem att lysas upp 
om dem inte är hittade. Håll dig inom samma zon tills du har lyckats hitta dödskallen som 
tillhör zonen. Gå sedan vidare till nästa zon. Zon indikatorn hjälper dig att se om du 
fortfarande befinner dig inom samma zon. Om inte, gå tillbaka till den zon som du var i och 
hitta dödskallen innan du fortsätter. Din avatar spawnas i den första zonen, där finns en 
dödskalle gömd i rummet. Hitta denna dödskalle och gå sedan vidare till respektive zon. Du 
kan alltid återvända till spawn zone och läsa detta igen om du glömmer bort något. Var inte 
rädd att fråga om något verkar oklart. 
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