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ABSTRACT 
This thesis aims to test if there is a connection between modern day fully automatic rifles rate of fire, used loop 
length in implementation and experienced realism in a first-person shooter game in first-person, fired by the 
players own character. With a background consisting of papers, books and lectures/conferences given by 
experienced people and other experts in the game industry regarding first person shooter games, a listening test 
was conducted and carried out on a computer using headphones with both trained and untrained subjects since 
players can be both. A simple firing-range was constructed in Unreal Engine 4 (Epic Games, 2017) where the 
subjects could switch between two weapons with different rates of fire and three versions of each with different 
loop lengths, 4, 8 and 16. The sounds were divided into layers, e.g. body, mechanical and bottom, played back 
using looping as implementation. The subjects were also asked to rate the sounds regarding gameplay and 
preference to see if the results would differ between the three categories. The results showed a tendency to choose 
the longer loop for all categories, but only four comparisons gave a significant result when doing t-tests. 

Keywords: Weapon sounds, realism, loop length, guns, first person shooter (fps). 
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1 INTRODUCTION 
1.1 Background and prior research 
Today there are ways of creating and implementing 
static sound assets in pre-processing and alter them 
in real time, by using pitch e.g., to create variation in 
games. It is also possible to create sound assets and 
variations to them in real time. You can today easily 
test the pre-made and runtime variations in-game to 
see how they work together and/or standalone which 
is very important to assess their believability and if 
they fit the game. (Paul, 2008). 
 
Since games are nonlinear, creating variations of 
sounds in games is, and have been since the first 
game with sound was released, of utter importance 
and care must be taken in the design to avoid being 
repetitive or annoying because that will break 
immersion. It has been a problem every designer has 
been forced to address. It is not only connected to the 
artistic side of a designer but also the financial, it 
costs to record, make and implement variations, and 
technical barriers, such as the amount of voices 
played at the same time, that exist when making a 
game. When the technological advances such as the 
disk space and the number of voices increased, so did 
the expectation of the quality and the possibilities to 
create more variations. But the audio team is not the 
only technical part of the production that wants a 
piece of new developments such as increased CPU 
and increased storage space, but has to co-operate 
and work together with e.g. visual design teams, to 
use the full potential as profitable as possible. 
Resources are prioritized according to how much 
that component of the game will contribute to 
gameplay and immersion (Vachon, 2009). 
 
When creating weapon sounds in games, layering is 
also often used to be able to create variations and re-
usage of assets. Layering is when you divide the 
sounds into layers using e.g. frequency or 
characteristics to decide how each layer should 
sound and what they should contain, e.g. a body 
layer which sounds like the weapon by itself, a mech 
layer where you will add a sort of a mechanical 
sound to it and a punch/bottom layer containing the 
bottom and punch of the sound. Sound should be like 
onions, with layers (Maynes, Minto, Russom and 
Sweetman, 2011a). To be able to create variations 
and layers in the first place, we need to state what 
sounds we are working with and other factors that 
can benefit the creation of variation (Vachon, 2009), 
such as: 

• Divide the sound into individual layers by 
implementing cause and effect, which later 
can be re-assembled randomly in real-time, 
this is also called “Large Granular 
Synthesis” 

• How often would the sound probably be 
played 

• The importance of the sound 

• When should it be played and with 
connections to which sounds 

• Length of the sound, longer sounds give 
more room for variations in the sound 

• How should it be implemented 
 
When creating variations in footsteps, the designer 
often tends to create a sound for toe and heel to be 
able to create a more organic and varying sound 
(Vachon, 2009). When creating sounds for weapons 
we can follow in the same direction. If we decide to 
divide the sound into three groups or layers it would 
look somewhat like this (Maynes et al., 2011a): 

• Body 
• Mech 
• Punch/Bottom 

 
Realism is in connection to variations since a sound 
design with more variations indicates on a more 
realistic sound (Sikström, 2009). Today game audio 
is expected to be of high quality and there is some 
expectation on how it should sound, first person 
shooter games (fps games) have e.g. a tendency to 
aim towards elements of mimetic realism and 
aspects of abstract realism or somewhere between 
the two. An example of an element of mimetic 
realism could be the Doppler effect and recordings 
of weapon sounds in real life (Grimshaw, 2008).  
 
Without the proper permutations and randomization 
of sound assets the player can feel like they are 
hearing the same sound repeatedly. This repetition 
can break player’s immersion while playing a game, 
which will immediately be perceived as negative. 
Since one of the major challenges with games contra 
film and television is that it is nonlinear and mostly 
depends on the players’ interactions, the quantity of 
times that a sound is played is different between 
players and may require more thought to be 
experienced as realistic and non-repeating and differ 
between sound categories such as music, sound 
effects and dialogue (Vachon, 2009).  
 
As contrary to film e.g. there is no set amount of 
variations of a sound that is needed, since games are 
non linear it is therefore not possible to get or plan 
for every gunshot to sound unique at all times, 
variety is possible but has to be set in regards to 
storage and achieved with other means (Boyd, 
2003).  
 
Thou realism does not have to be something to strive 
for in a first-person shooter to achieve immersion 
(Grimshaw, 2008), it still can be a way of starting 
out to create a design that meets the player’s 
expectations which today can be very specific 
depending on genre, e.g. DICE uses real life combat 
footage to make a somewhat A/B reference test, A 
being the original combat sound and B their own 
sounds (Harrison, 2014).  
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How we implement the sounds in the game also have 
a great influence on how we can create variations 
and how they are perceived as repetitive and/or 
realistic or not. Ben Minto talks about four different 
ways of implementing gun sounds out of recorded 
bursts and single shots of a gun, as shown in figure 
1, the figures under is reproduced and not copied 
material out of his presented at GDC in 2011 
(Maynes et al., 2011b): 
 

 
 

 

1. Monophonic: As shown in figure 2, uses 
single shots to create e.g. a burst by cutting 
each other off. Used in-game and is simple 
to implement. Able to change fire-rate and 
works on creation of both single shots and 
burst. Can sound flat and dependent on 
frame rate. 

 

 

2. Polyphonic: As shown in figure 3, uses 
single shots to create e.g. a burst of single 
shots intertwined, in-game, simple to 
implement, change fire-rate and works on 
creation of both single shots and burst. Can 
sound flat and dependent on frame rate. 

 
Being frame-rate dependent means that if the rate of 
fire, also described as rounds per minute, of a 
weapon does not match with the games frame rate, 
frames per second, e.g. 30, 60 etc. it will make you 
lose the original rate of fire and quantize the sounds 
or shots to fit to the frame rate which is something 
you do not want and will make you lose a lot of 
feeling. Instead of having to try to fire and quantize 
each shot to be in sync with the games frame rate, it 
is easier to have a loop that can use a binary switch 
which says on when you should start to fire and off 
when you should stop. 
 
 

 
 

 
 

3. Looping: As shown in figure 4, uses the 
burst to create a loop that can be played in-
game. The first shot is fired once, the shots 
in the middle is looped until it stops firing 
where the end shot is used as a tail. The 
longer the loop length, the more variations. 
A bit harder to implement since its harder to 
vary every single shot individually in-
game, fixed fire rate, preserves the original 
burst character and does not depend on 
frame rate. Can be repetitive. 

 

 
 

4. Granulation: As shown in figure 5, uses the 
burst to create grains that can be played in-
game, hard to implement but can be varied 
more individually in-game, easy to change 
fire rate, preserves the original burst 
character and does not depend on frame 
rate. Needs some thought and more editing. 

 
Prior research in the area is not common around 
weapon sounds and variations, but around variations 
and footsteps they are more usual. David Forss 
(2016) tested if there is a way to reduce repetition in 
game sound by only “utilizing frequency 
manipulation to create variations of footstep sound 
assets” such as pitch and eq, which showed that the 
subjects had a hard time hearing any difference 
between two versions of levels, one with one sound 
for each foot and three derivatives of each and 
another level with four different samples for each 
foot. Eight footstep sounds in total for each level. It 
also showed that the subjects responded to other 
differences, such as surface, shoes etc. rather than 
repetition. Since there is not much information on 
prior research in the area, more focus is on 
information given by experienced people in the 
game industry. But it is known that if the burst loop 
you are using is to short it may become repetitive 
since you can start to hear the looping cycle of the 
gun (Maynes et al., 2011a). 
 
 
 

Bursts Single shots 

Figure 1, shows the recorded bursts and 
single shots to make it easier to follow. 

Figure 2, shows how the monophonic 
implementation could look like. 

Figure 3, shows how the polyphonic 
implementation could look like. 

Figure 4, shows how the looping 
implementation could look like. 

Figure 5, shows how the granular 
implementation could look like. 
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Some of the bigger games today, reaching +60 GB 
on PC (e.g. Grand Theft Auto 5, 2013), and with that 
said we do not want to add too much to the already 
full disk space. Audio issues such as a bit of 
distortion or over compression is probably not 
picked up by the average player when playing a 
game, but a sound that repeats to often will definitely 
be perceived as annoying (Vachon, 2009). So, 
variations are therefore necessary. A player will not 
only find a repetitive sound design as annoying, but 
the chance of him/her turning the audio off entirely, 
increases, which will have an effect on the perceived 
experience. To address the problem of repetition on, 
for example, footstep sounds, weapon sounds or 
other sounds that re-occur often in games, multiple 
variations of the static assets is often used (Vachon, 
2009). 
 
Two weapons that are and have been frequently used 
in games are the two automatic rifles M60 and M16. 
They have been the standard issue rifles in the US 
Army for a long time. The M16 is a rifle with a rate 
of fire of around 800/min and is a bit higher than the 
M60 which has a rate of fire of around 600/min. Both 
have been in production since 1960 and are still in 
use today. Their rate of fire might be a bit lower than 
the general of top modern automatic rifles today 
which can reach above 1000/min (McNab, 2011). 
 
1.2 Purpose and research questions 
The purpose for the thesis is to gain more knowledge 
if there is a connection between the rate of fire of 
fully automatic rifles and experienced realism with 
the loop length used in a first-person shooter game 
in first-person. Since the genre of fps games tend to 
mimic elements such as weapons sounds for games 
to get a sense of realism and better immesion, this 
could prove to be valuable in the aim for a more 
realistic, immersive  and pleasant gaming experience 
(Grimshaw, 2008), as well as a help with the problem 
of storage space, prioritizing and financial 
difficulties when developing a game (Vachon, 2009). 
 
Questions: 

1. Is there a connection between the rate of 
fire of a fully automatic rifle and 
experienced realism? 

2. Is it easier to spot repetition with a higher 
or lower rate of fire? 

3. Does the loop length used have an effect on 
the experienced realism? 

4. Does a rifle with a higher or lower rate of 
fire need a longer loop to sound as realistic 
or pleasant as its opposite, the opposite of a 
higher rate of fire being a lower rate etc.? 

5. Which one is the most “awarding” for 
gameplay, works best in interaction with 
the game? 

6. Is the preferred sound also the best for 
experienced realism? 

First-person is easiest explained as the player or 
subject being the actual character in the game, seeing 
what it is seeing etc., having its first-person point of 
view. To explain what is meant by “experienced 
realism”, is if the subjects finds the sounds as 
realistic. In connection to its experience of realism 
the subjects was also asked if the sound fits in the 
game and if it also is the preferred sound out of 
preference. As a weapon in real-life will by a certain 
matter be repeating this may have an effect on: 

• Realism, is the sound experienced as 
realistic. 

• How does the sound work in a game 
context, contra the realism since a game 
sound could need more or less adjustments 
to work in a game environment since the 
sounds may become repetitive or alike after 
a while (Isaza, 2010). 

 
Realism works both with and against the repetition 
since a weapon is a mechanical device which will 
repeat which can show that it is working and 
therefore be realistic, but also work against as a 
realistic repeating rifle may be to repetitive when 
playing for a longer time. 
 
1.3 Hypothesis 
The hypothesis was that the results would show that 
there is a connection between the loop length and 
experienced realism, e.g. when you change between 
a loop length of 4 and one with 16, in a first-person 
shooter game. There is not much information around 
the subject but the hypothesis is that in connection 
with loop length, it is thought to give a more pleasant 
and more realistic sound when using a longer loop. 
If a gun with a higher rate of fire needs a longer loop 
to be as pleasant or realistic as a gun with a lower 
rate of fire, is also a hypothesis since it by nature is 
more repetitive. No information that confirms or 
denies this have been found which also is a reason 
why the theory is worth testing. 
 
2 METHOD 
2.1 Varying factors 
The factor that is researched is if and how the 
difference in rate of fire and loop length affects the 
experienced realism, not how the variation shows 
itself inside the loops. 
 
2.1.1 Varying loop length 
The number sound assets, individual shots taken 
from a burst, in each loop is determined by the loop 
length, meaning, given the same rate of fire a longer 
loop will contain more sounds assets than a shorter 
one. Since the longer loop contains more individual 
sound assets it is thought to include more variation 
which, in a sense, will contain more variation. By 
investigating loop length, we could also get a sense 
of variation required in a loop. Since the 
implementation is looping no other variations is used 
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other than the variations printed on the static sound 
assets in pre-processing of the loops. For the study, 
three different loop lengths were chosen, 16, 8 and 4 
for each weapon, 16 being 16 shots in the loop etc. 
Why the distinct number of four, eight and sixteen 
for the loop length is because four is mentioned as a 
reference by Ben Minto at the GDC conference in 
2011. Then the eight and sixteen is multiples of that 
number to make it easier to evaluate. 
 
2.1.2 Varying rate of fire 
The rate of fire was also varied between two set 
values, 600 and 800, which is the same as rounds per 
minute, since this is the rate of fire specified for the 
weapons chosen for the test, as described below. A 
double in value from one set to the other would have 
been ideal for the comparison but depending on 
many factors such as accessibility to recordings of 
the weapons, this was not possible.  
 
2.2 Creation of audio stimuli 
The recorded material for the stimuli consisted of 
shorter burst of eight, six and four, with a total of 20 
shots per weapon being usable without too much 
artifacts, and was taken from General Series 6000 
(Sound Ideas, n/a) licensed to LTU and is available 
at sound-ideas.com. The audio files used was on the 
“6025” cd for both the weapons. These where 
combined into a longer burst which was divided by 
the length of five. These shorter loops were later 
used to create the longer ones so that there could be 
4 individual loops for each loop length, with a 
associated first shot and tail for each. To describe an 
example even if it will be described more later on, 
the four loop was used. The first shot in the loop was 
not used in the loop, only for the first shot when the 
weapon was fired, and the loop later went on with 
the four that was left. Four different tails out of single 
shots were also created to make sure they also were 
different. 
 
The weapons that was used as stimuli was recordings 
from the two fully automatic rifles M60 and M16, as 
described above. They might have a bit lower rate of 
fire than the what newer weapons use today but was 
chosen since the M60 was the only almost weapon 
that had a 200 shots per minute lower rate of fire than 
the M16 and that recorded material could be found 
for both of them. Above the fact that they are and 
have been both frequently used in games, the M16 is 
also an automatic rifle with a lighter characteristic 
and the M60 a machine gun that sounds much 
heavier which would define them even more from 
each other. This could have a positive effect and 
make it easier for the subjects to distinguish the two 
weapons from each other but also be negative since 
the preference could fall for one or the other, 
especially when asking about gameplay and 
specifically preference. 
 

The two weapons were different in characteristics 
and rate of fire from the beginning but was also 
varied to fit the game by using (Miguel Isaza, 2010): 

• Layering, to follow the guide as explained 
in the background and is explained further 
below. 

• Eq, to make sure each layer played fairly 
for themselves in their region.  

• Compression, to make sure the layers was 
unified and to make it louder. 

• Distortion, make it sound louder, 
characteristics and add more high 
frequency content. 

• Limiting, to make it even louder and 
prevent ugly clipping. 

• Reverb, a little bit was applied to give a 
sense of an outer space even if the recorded 
material was recorded outside. 

These changes were created by using Logix Pro X 
and was the same for both weapon, before they were 
implemented, by using looping, in Unreal Engine 4 
(Epic Games, 2017), as described later on. The exact 
values for each processing is not included since the 
researcher had no reference but his own opinion and 
the information described above to go after. Since 
the study focuses on fully automatic rifles, the 
stimuli were created from sound packs of original 
recordings of burst from typical automatic weapons, 
as described by Ben Minto (2011). A sample rate of 
48000/16bit was used since it works well with 
Unreal Engine 4 (Epic Games, 2017). The burst was 
also altered to be in sync with their rate of fire, this 
to make it easier to judge and to loop them. 
 
The principle of layering as described above was 
used to easier control the sounds, e.g. make it easier 
to change the sounds and remix them if needed, but 
also to alter the sounds as they would in a real first 
person shooter game. The recordings was divided 
into three layers as described in the background: 

• Mech, was used as a sweetener on top, 
nearly no bottom. 

• Body, was made so that it would bear and 
represent the weapon on its own with a 
fairly linear spectrum regarding 
characteristics and frequency. 

• Punch, was used to give the weapon more 
punch and bottom. 

To increase the validity of the stimuli, and make the 
sounds become as close as possible of how guns and 
rifles in a fps game sounds like, when using layers, 
without copying actual sounds from released games, 
a guide made by Chuck Russom as interviewed by 
Miguel Isaza (2010) was followed with provided 
sound references from (SoundEffectsMonkey, 2014) 
to come as close as possible to how fps games 
mimics the realism, since it is one of the sounds that 
is used to connect to a mimetic realism (Grimshaw, 
2008). 
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To make sure the variations inside the loops was as 
close as possible, regarding artifacts and other 
differences which could cause one of the versions to 
be rated worse, four different loops was created for 
each loop length, described later on, and was tested 
in a small pre-study where three students at Luleå 
University of Technology, students of the sound 
engineer program and all gamers, listened to all the 
versions and gave their comments verbally on the 
sounds, if one of the versions had more or less 
artifacts e.g. and which on that was the best etc. 
These answers were noted, considered and corrected 
as far as possible when finalizing the stimuli and for 
the analysis of the results. To be able to create 
sounds that sound realistic, the listening and 
comparison with real life combat footage was also 
used, by watching footage on YouTube for each 
weapon, as described above (Harrison, 2014), by 
playing games in the genre to better understand how 
the weapons are recreated in games, using sound 
packs of real recordings from guns and rifles, using 
the weapons real specifics such as rate of fire 
(McNab, 2011) and by listening to experts in the area 
on how they create their sounds (Maynes et al., 
2011a and 2011b).  
 
2.3 Implementation 
The sounds were implemented in Unreal Engine 4 
(Epic Games, 2017) using looping to make it frame 
rate independent (Maynes et al., 2011b). The first 
shot was fired at first, fading out with the same face 
in as the loop which continued until the firing ended 
and then faded out with the same time as the tail was 
faded in, like a crossfade from and to zero. Since 
there were four versions of each loop, first shot and 
tail, you can say it was four groups of subjects, one 
for each version. Depending on which version of the 
level the subject had, the sound was picked by using 
a select node based on the versions as an integer. The 
difference in placing of the sounds of the keyboard 
was also determined by an integer which from one to 
four, one for each group, which was switched before 
each beginning. This switch did also switch the 
sound picking integer at the same time so that it only 
was one integer that had to be switched between 
tests. The first idea was to export four different 
standalone games but did not work, for unknown 
reasons, and for the time being the integer option 
worked as a plan B. See Appendix:A for figures of 
the project. 
 
 
 
 
 
 
 
 
 
 

This implementation may not have been the best, in 
quality and disk space usage, but worked for making 
the listening tests. To create an even more organic 
sound there are a few parameters that can bring it to 
life. As a finishing polish of the implementation, a 
slight form of randomized change/variation with 
these could have helped to make it more dynamic, 
realistic and non-repetitive (Vachon, 2009): 

• Volume 
• Pitch 
• Attack rate 

This was not used since it took too long to implement 
in the game but could be included for future tests. 
 
 
To further explain the looping implementation as 
described by Ben Minto at GDC in 2011, the figures 
under is reproduced and not copied material 
(Maynes et al., 2011b): 
 

 
Figure 6, shows how the looping implementation worked, 
here specifically the first shot. 

Part 1: As shown in figure 6, first shot of the burst, 
played each time it starts firing and is not a part of 
the continuous loop. 

 

 
Figure 7, shows how the looping implementation worked, 
here specifically the loop. 

Part 2: The part of the recorded burst that makes up 
the loop, as shown in figure 7. 

 
Figure 8, shows how the looping implementation worked, 
here specifically the tail. 

Part 3: The last shot of the burst becomes a tail, as 
shown in figure 8. 
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2.3 Creation of visual stimuli 
The game environment is created inside of the game 
engine Unreal Engine 4 (Epic Games, 2017). The 
assets used are free content from the Unreal’s 
marketplace and starter content and implemented in 
a self created landscape created inside of Unreal, 
with the intent to look like a shooting range in a 
forest in the upper north of Sweden. The rifle used 
as the launcher for the projectiles is the standard rifle 
acquired in Unreal Engine 4 (Epic Games, 2017) 
since a model for each rifle was not prioritized and 
would make them equal in the visual matter. See 
Appendix:A for figures of the project. 

2.4 Boundaries of game level 
To be able to control the game environment a bit 
more, certain boundaries were introduced: 

•  The player was not able to move around, 
only the view, to not having to create or use 
sounds for footsteps e.g. 

• Surrounding sounds not created by the 
weapons, ambience and foley, was used to 
create a realistic environment but was 
reduced to: 

o Ambience as heard in as forest, 
such as wind in the trees etc., to 
get a sense of realism. 

o Foley such as movement of the 
point of view. 

• The player was only able to hip fire, to 
avoid having to create a sound for when 
aiming down the sight. 

• All the subjects had the same volume for 
listening, but where asked in the beginning 
of the test if it was satisfying since people 
can have different preferences regarding 
volume and be more or less sensitive to 
sound, since it is loud transients in the 
listening test in form of weapon sounds. 

 
2.5 Listening test 
The listening test consisted of a game level created 
in UE4 where the subjects where given the directive 
to switch between weapons and fire down a 
corridor/shooting range, to in connection to playing 
evaluate and answer questions in connection to its 
sound design. All the tests were conducted in a 
smaller editing studio at Luleå University of 
Technology in Piteå. The questionnaires were 
presented in Swedish, since this was thought to make 
it easier for the subjects to understand but the  to 
Swedish which was thought to make it easier 
translating back to English since it could have an 
effect on the understanding of the questions if the 
categories are between the languages would very be 
different. Before the test the subjects was explained 
with the game boundaries, how the test worked and 
how to follow and answer the questionnaire. 
 

The subjects were able to switch between two 
weapons using the keyboard with three different 
variations of each as shown in table 1. This means 
that there was be 6 “different” weapons to switch 
between, 6 keyboard buttons, derived from two 
actual weapons as described before. The subjects 
were instructed to compare two versions, pairwise 
with each other, in the order shown in table 2, within 
the weapon itself. The order which the subject is 
presented with the stimuli was toggled by switching 
position of the stimuli on the keys used on the 
keyboard. The questionnaire instructs the subject to 
listen to one sound before the other and start with a 
certain question. 

 

 

 

 
 
The questions are quantitative and collected through 
assessment scales. The subjects were directed to 
answer the questions as they played the game, and 
the questions was connected to the keyboard buttons 
they should press to acquire/switch between the 
weapons. The subjects were directed to fire longer 
burst, until a text stated that they should “stop firing” 
in the right corner to make sure they played each 
loop more equally, and that it was allowed to switch 
between the weapons if they wanted to change or 
continue with their answers after listening a few 
times. Each subject played the test for around 7-10 
minutes and could each individually easily have 
been recorded but was not since it was not thought 
of for the first half of the subjects and was therefore 
not thought of as consistent, but is one thought that 
could be used in the future to make sure the subjects 
follow the rules of the game and actually listens to 
the sounds. 
 

Rate of fire (ROF) M60(600) M16(800) 
Shots or 
assets used 
to create 
the loop 

Ver. 1 4 4 

Ver. 2 8 8 
Ver. 3 16 16 

Table 1, shows how the assets used 
to create the loops was divided. 

Table 2, shows how the assets used to create the 
loops were divided on each question, one of the four 
randomizations for comparisons of the versions, 
“Q.” stands for question. 

Rate of fire (ROF) Shots / Assets used to 
create the loop 
Sound 1 Sound 2 

Low (600) 
 

Q.1 4 8 
Q.2 8 16 
Q.3 4 16 

High (800) Q.4 4 8 
Q.5 8 16 
Q.6 4 16 
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The assessment scales were in form of a AB5 test 
and reached from 1-5 with a statement for each level 
of the scale reaching from equal, more and much 
more for each side. By using Google forms they 
could easily be created and later analyzed without 
transcription. The full questionnaire can be found in 
Appendix:B at the end but was organized like in 
table 3. 
 
The AB5 test was chosen because the idea was to 
make an easy test with not too many scales and 
questions to be able to cover more versions of loop 
length. It also gave an ability for the subjects to rate 
the two versions as equal, to not force them to rate 
them different, and have two equally set values in 
either direction, as seen in table 3 where all the 
questions for each category can be found if the 
reader does not speak Swedish, since the appendix 
for the questionnaire is in Swedish. 
The AB5 test included three categories of questions 
for each version as seen in table 3, realism, gameplay 
and preference. This to see if there is a connection 
between how realistic the versions are rated, with 
how well they work for gameplay and based on 
preference and to be able to answer the research 
questions stated above.  
 
A wordlist was introduced for the subjects to 
describe what was meant by these three categories, 
translated to English: 

• Realistic = Does the weapon sound natural, 
believable or life-like. 

• Gameplay = Which sound worked best in 
connection to interaction in the game, 
which sound was the most giving sound. 

• Preference = Which sound was favored. 
 
To let the subjects distinct a difference between the 
versions, a “more/better” and “much more/better” 
description was introduced, to give it a sense of 
connection to each other. This different between the 
categories as seen in table 3, since it worked better 
in that way. This was thought to help in the 
understanding of how to rate the questions and was 
created out of own ideas, instead of having a number 
explaining the difference. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3, shows the questions for each category. 

Right: 
Category 
Down: 
Value on 
scale 

Realism Gameplay Preference 

1 … is 
much 
more 
realistic. 

… is 
much 
better for 
gameplay. 

… is much 
better 
based on 
preference. 

2 … is 
more 
realistic. 

… is 
better for 
gameplay. 

… is better 
based on 
preference. 

3 … is 
equal. 

… is 
equal. 

… is equal. 

4 … is 
more 
realistic. 

… is 
better for 
gameplay. 

… is better 
based on 
preference. 

5 … is 
much 
more 
realistic. 

… is 
much 
better for 
gameplay. 

… is much 
better 
based on 
preference. 

 
Resources used for the listening test: 

• Headphones, Sennheiser HD 25 MK 2, 
closed headphones with a fair quality. 

• Two computers, and other accessories such 
as keyboards etc., one computer for 
questionnaire and one for the game level, in 
this case a pc was used for the game level 
since it had a better graphical quality, 
components and frame rate when using 
Unreal Engine 4 (Epic Games, 2017). 

• Google account for using Google forms 
• Unreal Engine 4 (Epic Games, 2017), for 

creation of the game. 
• Logic Pro X (Apple, 2013), for creating the 

stimuli. 
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2.6 Subjects 
The subjects were both trained and untrained 
listeners since you as a gamer can be both. A 
majority of the subjects where either students in 
sound engineering or musicians from Luleå 
University of Technology in Piteå. This since that is 
where the experiment was conducted and since they 
are thought to have a bigger focus on sound in 
general. They were asked if they wanted to 
participate when walking by in the corridor and on 
other meetings in school. Even if a general 
population would not be sound engineers or 
musicians, it is thought to have a positive effect, 
rather than a negative since they would have a bigger 
tendency to notice small differences in a sound. 
 
The test also involves shooting with a rifle which 
some subjects may find offending and was therefore 
informed that there will be weapons included before 
the test. The number of subjects was 20 and formerly 
students from Luleå University of Technology in 
Piteå. The students were asked to answer how much 
they played games, if they had any prior experience 
working with sound in games, television, film or 
equal or if they were sound engineer or studied to 
become one. These questions were asked to get an 
idea of how the experience around sound and games 
was divided among the pool of subjects and if they 
answered differently depending on experience and 
level of gaming on their own.  
 

2.7 Data analysis 
The results were downloaded from Google Forms, 
analyzed and un-randomized in Excel. The data was 
later visualized using tables and histograms to get a 
better view over the results. To test its significance, 
which for this test will be a = 0,05 and a t-crit of 
2,093 for a dof of 19, a one-sample t-test was 
performed out of the paired comparison on each 
question. The H0 in these comparisons would be 
being rated equally. 
 
To be able to perform the t-test a difference was 
calculated by switching the numbers for each 
question to a value between +2 and -2, as seen in 
table 4. 

 

 
The sum of this for each question was later 
calculated to get the difference between the versions. 
The mean of these values derived from each question 
was later used when doing the t-tests for each 
question as well as the values standard deviation. 
This is performed and shown in table six to twelve. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4, shows how the numbers from each question was 
switched into a value. 

1 2 3 4 5 
+2 +1 0 -1 -2 
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3 RESULTS AND ANALYSIS 
3.1 The results 
The results are first presented in a table with all the 
data collected from the test, moving on to histograms 
to visualize them further. The results, as shown in 
table 5, show on nearly each question, for both 
weapons that there is a tendency to choose the 
version with the longer loop length, for realism, 
gameplay and based on preference.  To make the 
results even more clear histograms is created for 
each comparison between versions as well as t-tests 
of the difference are shown in tables. The median 
and mean for each comparison are also shown in 
table 6, rounded, below to make it even easier to 
visualize. Lastly the p-values are calculated to better 
understand if they would withstand any 
compensation and if they match with the t-values. 
All subjects were gamers with experience of playing 
fps games, and 15 study or have studied to become a 
sound engineer or alike.
 

 
 
 
 
 
 
 

 Table 6, shows the median and the mean for each 
comparison, rounded, based on the subjects answers in 
table 5. 
Version M16, 16 vs 8 
Category Realism Gameplay Preference 
Mean 2,500 3,000 2,500 
Mean 3,181 3,377 3,219 
Version M16, 8 vs 4 
Category Realism Gameplay Preference 
Mean 3,000 3,000 2,789 
Mean 3,245 2,000 3,041 
Version M16, 16 vs 4 
Category Realism Gameplay Preference 
Mean 2,400 2,800 2,850 
Mean 2,610 2,969 3,037 
Version M60, 16 vs 8 
Category Realism Gameplay Preference 
Median 2,000 2,000 2,000 
Mean 2,450 2,380 2,480 
Version M60, 8 vs 4 
Category Realism Gameplay Preference 
Median 2,000 2,000 2,000 
Mean 2,551 2,986 2,760 
Version M60, 16 vs 4 
Category Realism Gameplay Preference 
Median 2,000 2,000 2,000 
Mean 2,303 2,725 2,880 

 

Table 5, shows the results derived from the 
questionnaires, given by the subjects on each question. 

Version 
M16, 16 
vs 8 

M16, 16 
vs 8 

M16, 16 vs 
8 

Value Realism Gameplay Preference 
1 1 1   
2 9 8 10 

Equal = 3 2 3 2 
4 6 4 5 
5 2 4 3 

SUM 20 20 20 

Version 
M16, 8 vs 
4 

M16, 8 vs 
4 

M16, 8 vs 
4 

Value Realism Gameplay Preference 
1 1 2 2 
2 8 7 8 

Equal = 3 2 4 2 
4 8 5 7 
5 1 2 1 

SUM 20 20 20 

Version 
M16, 16 
vs 4 

M16, 16 
vs 4 

M16, 16 vs 
4 

Value Realism Gameplay Preference 
1 5 2 2 
2 9 10 10 

Equal = 3   1   
4 5 4 5 
5 1 3 3 

SUM 20 20 20 

Version 
M60, 16 
vs 8 

M60, 16 
vs 8 

M60, 16 vs 
8 

Value Realism Gameplay Preference 
1 2 3 2 
2 9 10 10 

Equal = 3 7 4 5 
4 2 3 3 
5 0 0 0 

SUM 20 20 20 

Version 
M60, 8 vs 
4 

M60, 8 vs 
4 

M60, 8 vs 
4 

Value Realism Gameplay Preference 
1 2 0 2 
2 11 11 10 

Equal = 3 3 2 3 
4 3 5 4 
5 1 2 1 

SUM 20 20 20 

Version 
M60, 16 
vs 4 

M60, 16 
vs 4 

M60, 16 vs 
4 

Value Realism Gameplay Preference 
1 3 1 3 
2 11 11 9 

Equal = 3 4 3 2 
4 1 4 4 
5 1 1 2 

SUM 20 20 20 
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3.2 Data analysis of the results 
 

 
Figure 9, shows how the answers was divided among the subjects regarding the M16 versions 16vs8. 

 
Figure 10, shows how the answers was divided among the subjects regarding the M16 versions 8vs4. 
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Figure 11, shows how the answers was divided among the subjects regarding the M16 versions 16vs4. 

 

 
Figure 12, shows how the answers was divided among the subjects regarding the M60 versions 16vs8. 
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Figure 13, shows how the answers was divided among the subjects regarding the M60 versions 8vs4. 

 
 

 
Figure 14, shows how the answers was divided among the subjects regarding the M60 versions 16vs4. 
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Version M16, 16 vs 8 M16, 16 vs 8 M16, 16 vs 8 
Category Realism Gameplay Preference 

  2 2 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 0 1 
  0 0 0 
  0 0 0 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -2 -1 
  -1 -2 -2 
  -2 -2 -2 
  -2 -2 -2 

Differance 1 -2 -1 
Differance(MEAN) 0,050 -0,100 -0,050 
Variance 1,418 1,674 1,418 
Standard 
deviation 1,191 1,294 1,191 
T 0,188 -0,346 -0,188 
P-value 0,853 0,733 0,853 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 7, shows on which values the t-test was 
conducted and its results for the M16 16vs8 version 
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Version M16, 8 vs 4 M16, 8 vs 4 M16, 8 vs 4 
Category Realism Gameplay Preference 

  2 2 2 
  1 2 2 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  0 0 1 
  0 0 0 
  -1 0 0 
  -1 0 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -2 -1 
  -2 -2 -2 

Differance 0 2 3 
Differance(MEAN) 0,000 0,100 0,150 
Variance 1,263 1,463 1,397 
Standard 
deviation 1,124 1,210 1,182 
T 0,000 0,370 0,567 
P-value 1,000 0,716 0,577 

Table 8, shows on which values the t-test was conducted and 
its results for the M16 8vs4 version. 
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Version M16, 16 vs 4 M16, 16 vs 4 M16, 16 vs 4 
Category Realism Gameplay Preference 

  2 2 2 
  2 2 2 
  2 1 1 
  2 1 1 
  2 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 0 -1 
  1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -2 -2 
  -1 -2 -2 
  -2 -2 -2 

Differance 12 4 3 
Differance(MEAN) 0,600 0,200 0,150 
Variance 1,621 1,747 1,818 
Standard 
deviation 1,273 1,322 1,348 
T 2,108* 0,677 0,497 
P-value 0,049* 0,507 0,625 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 9, shows on which values the t-test was conducted 
and its results for the M16 16vs4 version. 
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Version M60, 16 vs 8 M60, 16 vs 8 M60, 16 vs 8 
Category Realism Gameplay Preference 

  2 2 2 
  2 2 2 
  1 2 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  0 1 1 
  0 1 0 
  0 0 0 
  0 0 0 
  0 0 0 
  0 0 0 
  0 -1 -1 
  -1 -1 -1 
  -1 -1 -1 

Differance 11 13 11 
Differance(MEAN) 0,550 0,650 0,550 
Variance 0,682 0,871 0,787 
Standard 
deviation 0,826 0,933 0,887 
T 2,979* 3,115* 2,773* 
P-value 0,008* 0,006* 0,012* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 10, shows on which values the t-test was 
conducted and its results for the M60 16vs8 version. 
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Version M60, 8 vs 4 M60, 8 vs 4 M60, 8 vs 4 
Category Realism Gameplay Preference 

  2 1 2 
  2 1 2 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 0 1 
  1 0 0 
  0 -1 0 
  0 -1 0 
  0 -1 -1 
  -1 -1 -1 
  -1 -1 -1 
  -1 -2 -1 
  -2 -2 -2 

Differance 10 2 8 
Differance(MEAN) 0,500 0,100 0,400 
Variance 1,105 1,253 1,200 
Standard 
deviation 1,051 1,119 1,095 
T 2,127* 0,400 1,633 
P-value 0,047* 0,694 0,119 

 

 

 

 

 

 
 
 
 
 
 
 

 

 

 
 
 

Table 11, shows on which values the t-test was conducted and 
its results for the M60 8vs4 version. 



	

	
21	

 

Version M60, 16 vs 4 M60, 16 vs 4 M60, 16 vs 4 
Category Realism Gameplay Preference 

  2 2 2 
  2 1 2 
  2 1 2 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 1 1 
  1 0 0 
  1 0 0 
  0 0 -1 
  0 -1 -1 
  0 -1 -1 
  0 -1 -1 
  -1 -1 -2 
  -2 -2 -2 

Differance 14 7 7 
Differance(MEAN) 0,700 0,350 0,350 
Variance 0,958 1,082 1,608 
Standard 
deviation 0,979 1,040 1,268 
T 3,199* 1,505 1,234 
P-value 0,005* 0,149 0,232 

 
After watching the t-values from the t-tests for each 
difference between the versions for each 
comparison, it is shown that only six have a t-value 
over the critical value for a confidence level of 0,95 
which for this test is 2,093, all shown with a “*” on 
their t- and p-values. It shows that for each 
comparison of the versions for the M16, regarding 
realism, gameplay and preference, a statistical 
significance in audible difference cannot be 
observed and the H0 cannot be rejected, all but for 
version 16 vs 4 regarding realism, as shown in table 
7 to 9. For the M60 versions all comparisons show a 
statistical significance in audible difference 
regarding realism and for the version 16 vs 8 it is also 
shown for the other categories, as shown in table 10 
to 12. Since each rating was done individually, with 
an individual question and an individual set of 
collected data, no compensation for doing multiple 
t-tests was used. This can be argued since there are 
multiple t-tests done at the same time which can 
increase the risk of finding a significance which is 
not significant. It can also be discussed if the p-
values would withstand a compensation for this. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 12, shows on which values the t-test was conducted and 
its results for the M16 16vs4 version. 
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4 DISCUSSION 
4.1 The results 
By looking at figure 9 to 14, the mode of the results 
before they were switched into a value, as seen in 
table 4, was a clear two on every comparison for 
each category except for the comparison M16 8 vs 4 
regarding realism. The number two would describe 
a longer loop as better according to the 
questionnaire, as seen in table 3. Figure 9 to 14 
shows a very clear trend, but not as prominent as 
thought before the test and not enough to become 
statistically significant on all the comparisons. This 
since there is always a large number of ratings on the 
opposite side which evens it out. 
 
4.1.1 Realism 
For each question the mean and or the median, as 
shown in table 6, show that a longer loop is either 
equally rated or better. For the M60 all the 
comparisons show an audible statistical significance 
and a value, for the median and all but one for the 
mean, of two on the scale. Which by following table 
three stands for the longer loop being “more 
realistic”. The version 8 vs 4 shows a three, which 
stands for the two versions being “equal”. This could 
show that the subjects had a harder time 
differentiating between these versions since the 
difference only is 4 shots more for one of the 
versions and is the comparison with least in 
difference in loop length. It could also be that the 
difference of four was not enough for being rated as 
better. 
 
With the M16 the only comparison that shows an 
audible statistical significance is 16 vs 4, which 
could show that the subjects had a harder time 
differentiating between the other versions, or a more 
varied opinion regarding realism. For the version 16 
vs 4, the mean and the median also tends towards the 
value of two on the scale as seen in table three as 
described above. Since both M60 and M16 shows 
and audible statistical significance regarding the 
comparison of 16 vs 4 in loop length, it could mean 
that a difference in loop length should exceed around 
12 shots to ensure its profitability regarding realism. 
 
These tendencies are also clear by observing the 
histograms, figure 9 to 14, for realism. But by only 
observing the histograms it could seem like the 
tendency to rate the longer loops as more realistic, is 
even more common than what the mean and the 
median shows. But since nearly every question is in 
somewhat dichotomy split and some subjects 
answers the opposite it falls to a more equal results 
in that matter. This effect could have been avoided 
by not having a choice for equal or by having only 
two alternatives, and as a complement, more 
descriptive qualitative questions to get an idea why 
one version was better than the other.  
 

4.1.2 Gameplay 
The results for gameplay on show a statistical 
significance for one comparison, M60 16 vs 8, but 
shows a tendency that is equal to the one regarding 
realism for both weapons, both in regards of mean, 
median, table 6, and histograms, figure 9 to 14. The 
results show that a longer loop is rated higher 
regarding gameplay, as well as with realism. This 
could mean that there is a connection between the 
experienced realism and gameplay since they are 
rated almost equally, but could also be a result of 
coloring from the rated realism to the other 
categories, to rate them close to each other. Why only 
one shows an audible statistical significance is hard 
to distinguish, even if the rating regarding realism 
shows significance on a question, which could mean 
that they have heard a difference in the sounds, 
gameplay would not. It could be because it is harder 
for the subjects to understand what gameplay means 
and how t rate it in this particular test. Since 
gameplay is described as “Which sound worked best 
in connection to interaction in the game, which 
sound was the most giving sound?”, it could easily 
be misjudged as if it should fit the animation or the 
weapons graphical qualities better, which is not the 
meaning of the question. It is more about what that 
fits the game. 
 
4.1.3 Preference 
Regarding the rating based on preference, its shows 
the same as for gameplay regarding significance of 
the t-tests. The mean and median, as shown in table 
6, shows almost equal results as for realism and 
gameplay for both weapons, which also could show 
that there is a connection between each other. What 
that is rated as most realistic also works better for 
gameplay and based on preference. But since only 
one is showing an audible statistical significance its 
results are as for gameplay to divided and H0 cannot 
be rejected for all but one. 
 
4.2 Validity 
Why use one sample t-tests even if the histograms 
clearly shows no normal distribution? If we would 
follow the central limit theorem, which roughly 
states that with a sufficient number of independent, 
randomly selected samples or observations, even if 
the population sampled does not show a normal 
distribution, the mean will and a t-test could 
therefore be used (Weisstein, n/a). 
 
To present a more realistic environment, foley and 
ambiences was introduced to the game level. This 
could be a variable that could influence the subjects 
understanding of the questions. An alternative is to 
not have other sounds presented in the game, such as 
ambiences and/or foley. But to present a more 
realistic environment for a fps game would probably 
incorporate and combine such sounds as well as with 
the weapon sounds, which is why they was included. 
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The questions were thought of to be clear so that the 
subjects understand which parameters to listen for 
when assessing each pair, but having the idea that 
when playing a game outside the listening test, you 
probably would not listen for these parameters. 
Repetition is present in games since you cannot have 
an infinite amount of variations, and regarding 
weapon sounds, they are mechanical and will sound 
a bit the same every time. This was thought of in 
connection with the possibility that the subjects are 
not used to the words, terms and phrases used to 
describe the questions, but they were thought to be 
usable since that subjects all study at a university 
which is very incorporated in sound and media. The 
questionnaire was also presented in Swedish which 
was thought to make it even easier for the subjects to 
understand but could have an effect on the 
translation to English. But since the words was 
derived from English to Swedish it was thought to 
have a little effect. 
 
One aspect that also could affect the results is the 
balance with if the difference between the versions 
is large enough to find possible significant effects, or 
too clear and not realistic for how it would sound in 
a real fps game. The versions themselves are created 
in the same manner and uses the same kind of assets 
to a certain extent, and it is therefore thought of to be 
neither too obvious or to blurry that a change in loop 
length is happening. 
 
This leads to another aspect, are the versions good 
enough, are they realistic, or are there artifacts that 
might have made some of the versions to be rated in 
a certain matter. Since the experience that a sound 
designer which has been working on several fps 
games regarding weapon sounds would have is not 
the actual experience rating of the creator in this 
case, the sounds could have been better if the 
experience of the creator would have been higher. As 
well as if the quality of the recordings was known, 
e.g. with which microphones the sounds was 
recorded with, a better evaluation of the material 
could have been done. The artifacts were thought to 
have the most effect on how the different versions 
was rated since they would make it easier to hear the 
loops cycle (Maynes et al., 2011b). A more thorough 
testing or buying of longer and better loops as sound 
assets could have been a solution but since there are 
four different versions of each loop length this is 
thought to not have a to great effect on the result.  
 
The assessment in the small pre-study of the 
different versions before the listening test is thought 
to have made these artifacts of less relevance even if 
they might be the parameter which has the most 
importance on the rating and the hearing of the loops 
cycle (Maynes et al., 2011b). Since as described 
before, a clearly repeated sound will be thought of as 
negative (Vachon, 2009).  

There is also a chance, most certainly, that when 
creating and excluding and/or allowing certain 
characteristics and artifacts the researcher have 
nuisance the results in a certain way, even if so was 
not intended to other than to create a sound that 
would be sufficiently good enough and close to the 
references given in the background and method 
sections. This could have been avoided by letting 
someone else crate the sounds, but then the nuances 
would have been created by that person instead. 
 
The questions used in the experiment does not leave 
any room for the subjects to explain why they rated 
each version as they did which could have been 
informative and made the discussion even better 
since the reasons why they rated as they did would 
have been easier to obtain. But this thesis is meant to 
be a first step into the area to get an idea of how the 
subjects would evaluate using the scales. It would 
also be too hard to analyze in a good way within the 
timeframe of this course and it would be harder to 
get the same number of subjects if the test was any 
longer. 
 
One parameter which is hard to exclude is the time 
spent playing a game. The subjects were not be able 
to play the game and do the listening test for an 
infinite time, which leads us to the question if they 
would be able to identify and hear/feel the difference 
regarding e.g. realism etc. in that short amount of 
time presented with the stimuli. This is very hard to 
foresee and adjust for, since the game would be very 
boring to play for longer periods of time. One 
suggestion would be to have had shorter test, spread 
over a longer period/multiple days, but this was a 
parameter that were accepted as it is. Here comes 
also the question of how realistic the scenario of the 
testing is, since when playing a game it could mean 
playing for several hours. What if the difference 
might occur after one or two hours? This could also 
have been avoided by playing for a longer time but 
would incorporate the need for a full game as play 
area and would not have been possible for this 
experiment. 
 
If this is the same for more sci-fi- or fantasy weapons 
created more or less out of realistic recordings it is 
hard to say. There is a possibility that this effect is 
the result out of these weapons and characteristics, 
as well as these specific rates of fire. The weapons in 
this test might have a higher tendency to leave 
artefacts that is easier heard in a loop, since they are 
out of real recordings, rather than a sci-fi weapon 
which you might create using a mix between synths 
and real recordings. There is also a possibility that 
the subjects’ opinions of a realistic sound are what 
would be best for gameplay in this kind of, 
somewhat realistic, fps game but might not be the 
same in a sci-fi or fantasy game where you might 
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want it to sound more unrealistic apart from the real 
world. 
 
Another time aspect is if the questionnaire was too 
long and had too many questions. Even if they were 
quantitative and only included a scale of five, some 
might have felt them to be repeating, tedious in the 
matter that they had to answer the same questions six 
times as well as playing a game. The fact that it is a 
school might also include the factor of stress on the 
subjects which might have been in rush for class or 
thinking about exam e.g. This is something that 
easily could have been avoided by narrowing down 
or randomizing the phrasing of the questions and by 
having a more structured schedule for the subjects, 
where they easily could plan their time. But this is 
thought to made it harder to reach the right number 
of subjects in the narrow time planned for the testing 
and make the analyzation of the questions harder if 
they would have been different since that would 
incorporate the possibility for the subjects to grade 
the questions that meant to answer the same 
questions even more differently.  
 
As described there is a tendency that the subjects rate 
all categories close to each other could depend on 
coloration between each other, the subjects’ rates 
them as equal since they all are presented together 
and that option exists. The questions could have been 
divided regarding category instead depending on 
version, e.g. presenting the questions regarding 
realism first for all the versions and then gameplay 
etc. Randomizing the questions for each comparison 
could also have been something to think about since 
the answers could colour each other for each 
category, e.g. the subjects could answer equally for 
the realism as for the gameplay and preference. This 
effect could have been avoided by randomizing. But 
by randomizing the order of these comparisons 
would include the subjects to switch between the 
keys on the keyboard even more which could inflict 
problems and uncertainty for the subjects to keep in 
control of which versions they are listening to and 
would probably take more time to complete the test.    
 
Since no training or testing period was included in 
the test other than the explanation, the possibility of 
misunderstanding on the first questions is possible. 
The subjects might have started to understand the 
questions more halfway into the test and therefore 
starting to answer differently than they did in the 
beginning of the test. This could have been avoided 
by being clear that the subjects could go back and 
change their answers but is thought to have little 
effect since the order or the version is different 
between the subjects. 
 
The subjects’ different opinions on if the realistic 
nature of the weapons, if they found them repetitive, 
as e.g. negative, realistic or positive is another 

parameter to take into account but was not 
introduced in the questions for the listening test. 
Maybe weapons with a higher rate of fire is 
experienced as more monotonous but in a positive 
way and therefore not answered as monotonous as a 
weapon with a lower rate of fire but experienced as 
being as monotonous. A question could be 
formulated like this: 

• If you find weapon A as realistic, would 
you explain it as, negative – positive, to 
your experience of the game? 

 
When talking about loop length, as being the factor 
which is varied in the research, it is said that with a 
longer loop it is also thought to include more 
variations since it physically incorporates more 
sound assets in form of more shots. But it is not 
tested if this actually sounds like more variations, 
even if the shots are individually different. This 
could have been incorporated as a question to get to 
know how the subjects perceived the variation, if it 
was perceived as more or less, but would also have 
meant more time needed for the test and analysation 
of the questions.  
 
The fact that all subjects had prior experience with 
first person shooter games and that 15 either had or 
studies to become a sound engineer is seen as an 
advantage since they easily would understand the 
game mechanics, such as firing with the mouse, and 
have a better understanding of the questions. 
 
5            CONCLUSION 
5.1 Future research 
This thesis was intended to be a way for future 
research to establish more knowledge around 
weapon sounds and realism in connection to rate of 
fire and loop length. Other than doing equal tests 
with more detailed questions for the subjects, future 
subject could e.g. surround a topic regarding how 
long the loop length should be used for a certain rate 
of fire and where it stops being profitable to create 
and use more variations of loops how long they 
should be. Since the genre of fps games tends to 
mimic elements such as weapons sounds and use 
them in games, this would be valuable research 
which could help in the aim for a more immersive, 
realistic and pleasant gaming experience 
(Grimshaw, 2008), as well as the problem with 
storage, prioritizing and financial difficulties when 
developing a game (Vachon, 2009). 
 
5.2 Summary 
What can we learn by observing the results and the 
experience given by conducting a test like this: 

• There is a connection between the 
experienced realism and the loop length, 
which also is nearly equal for what the 
subjects would answer for gameplay and 
preference. 
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• A difference in loop length should exceed 
twelve shots to ensure its profitability 
regarding realism. 

• Having less but more detailed questions can 
give you a greater understanding for why, 
even if the perspective is not as wide. 

• There might be a connection between the 
rate of fire and required loop length for 
realism, gameplay and preference where 
the weapon with a higher rate of fire would 
need a longer loop to be experienced as 
equal since the tendency to be rated more 
equally a greater difference in variation 
might be needed. 

• Always plan for the unexpected and that 
you might need time to do extra research or 
interviews e.g. to be able to get more 
information. 

• Record the subjects’ tests to be able to 
follow up on if the follows the boundaries 
of the game and listens. 
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APPENDIX A 
The Unreal Engine 4 implementation 
 
 

 
Figure 15, shows the implementation of the loop in a sound cue. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16, shows the implementation of the loop in a sound cue. 
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Figure 17, shows the how the game level looked like when playing it, with “stop firing” in the upper left corner. 

 
 

 
Figure 18, shows the game level in a larger perspective from above. 
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APPENDIX B 
Questionnaire (The questions can be found in English in the method section “2.5” and in table 3.) 

 
 
 
 
 
 

2017-03-24 18:45Examensarbete_Frågeformulär

Sida 1 av 7https://docs.google.com/forms/d/1CyzLp1np8oMoke17OPiDmpvDF_HxzI8gM0mkmwd8UWE/printform

Examensarbete_Frågeformulär
Hej och välkommen! Vill tacka för att du ställer upp på mitt lyssningstest då det betyder en hel del 
för mitt arbete. Din medverkan är helt frivillig och du svarar anonymt på frågorna, svaren kommer 
inte att gå att koppla till dig.

* Required

Hur går det till då?

Sikta och skjut med hjälp utav den vänstra musknappen på den tavla du finner rakt framför dig och 
hålla inne avtryckaren tills det att det står att du ska sluta skjuta, "Stop firering", uppe i högra 
hörnet. Du kommer bli informerad om att byta ljud med hjälp utav siffertangenterna på 
tangentbordet och jämföra dem utifrån tre frågor. De ljuden som är i fokus är vapenljuden, det vill 
säga hur det låter när du skjuter. 

Lyssna först på de två tangenterna och svara sedan på frågorna som rör dem, gå sedan vidare till 
nästa fråga. Det går dock inte att byta vapen samtidigt som man skjuter utan måste vänta tills det 
att man har släppt musknappen innan man kan byta. Det finns ingen tidsgräns förutom den för hur 
länge du ska hålla inne avtryckaren då du lyssnar på varje ljud. 

Om det finns några frågor så är det bara att ställa dem.

Ordlista

Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat
Fps = First person shooter

1. Spelversion (hoppa över denna fråga) *
Mark only one oval.

1 2 3 4

Version

Här kommer frågorna

Frågor rörande spelvanor
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Examensarbete_Frågeformulär
Hej och välkommen! Vill tacka för att du ställer upp på mitt lyssningstest då det betyder en hel del 
för mitt arbete. Din medverkan är helt frivillig och du svarar anonymt på frågorna, svaren kommer 
inte att gå att koppla till dig.

* Required

Hur går det till då?

Sikta och skjut med hjälp utav den vänstra musknappen på den tavla du finner rakt framför dig och 
hålla inne avtryckaren tills det att det står att du ska sluta skjuta, "Stop firering", uppe i högra 
hörnet. Du kommer bli informerad om att byta ljud med hjälp utav siffertangenterna på 
tangentbordet och jämföra dem utifrån tre frågor. De ljuden som är i fokus är vapenljuden, det vill 
säga hur det låter när du skjuter. 

Lyssna först på de två tangenterna och svara sedan på frågorna som rör dem, gå sedan vidare till 
nästa fråga. Det går dock inte att byta vapen samtidigt som man skjuter utan måste vänta tills det 
att man har släppt musknappen innan man kan byta. Det finns ingen tidsgräns förutom den för hur 
länge du ska hålla inne avtryckaren då du lyssnar på varje ljud. 

Om det finns några frågor så är det bara att ställa dem.

Ordlista

Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat
Fps = First person shooter

1. Spelversion (hoppa över denna fråga) *
Mark only one oval.

1 2 3 4

Version

Här kommer frågorna

Frågor rörande spelvanor
2017-03-24 18:45Examensarbete_Frågeformulär
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2. Information om spelare *
Check all that apply.

 Har studerat eller studerar till ljudtekniker eller liknande rörande ljud

 Har erfarenhet av att arbeta med ljud i spel

 Har innan detta tillfälle spelat någon form utav fps-spel (first person shooter)

3. Hur ofta spelar du spel? *
Mark only one oval.

 0-1 tim/vecka

 1-3 tim/vecka

 3-6 tim/vecka

 6-9 tim/vecka

 Mer än 9 tim/vecka

Fråga 1
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

4. Jämför ljuden för tangenterna 1 och 2 *
Mark only one oval per row.

Tangent 1 är
mycket mer
realistiskt

Tangent 1
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 2
är mer

realistiskt

Tangent 2 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

5. Jämför ljuden för tangenterna 1 och 2 *
Mark only one oval per row.

Tangent 1 gav
en mycket

bättre
spelkänsla

Tangent 1
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 2
gav en
bättre

spelkänsla

Tangent 2 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla? 2017-03-24 18:45Examensarbete_Frågeformulär
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6. Jämför ljuden för tangenterna 1 och 2 *
Mark only one oval per row.

Tangent 1 var
mycket bättre

grundat på
preferens

Tangent 1
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 2
var bättre

grundat på
preferens

Tangent 2 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 2
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

7. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 är
mycket mer
realistiskt

Tangent 2
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 3
är mer

realistiskt

Tangent 3 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

8. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 gav
en mycket

bättre
spelkänsla

Tangent 2
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 3
gav en
bättre

spelkänsla

Tangent 3 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

9. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 var
mycket bättre

grundat på
preferens

Tangent 2
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 3
var bättre

grundat på
preferens

Tangent 3 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 3
Ordlista:
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6. Jämför ljuden för tangenterna 1 och 2 *
Mark only one oval per row.

Tangent 1 var
mycket bättre

grundat på
preferens

Tangent 1
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 2
var bättre

grundat på
preferens

Tangent 2 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 2
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

7. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 är
mycket mer
realistiskt

Tangent 2
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 3
är mer

realistiskt

Tangent 3 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

8. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 gav
en mycket

bättre
spelkänsla

Tangent 2
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 3
gav en
bättre

spelkänsla

Tangent 3 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

9. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 var
mycket bättre

grundat på
preferens

Tangent 2
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 3
var bättre

grundat på
preferens

Tangent 3 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 3
Ordlista:
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6. Jämför ljuden för tangenterna 1 och 2 *
Mark only one oval per row.

Tangent 1 var
mycket bättre

grundat på
preferens

Tangent 1
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 2
var bättre

grundat på
preferens

Tangent 2 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 2
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

7. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 är
mycket mer
realistiskt

Tangent 2
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 3
är mer

realistiskt

Tangent 3 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

8. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 gav
en mycket

bättre
spelkänsla

Tangent 2
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 3
gav en
bättre

spelkänsla

Tangent 3 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

9. Jämför ljuden för tangenterna 2 och 3 *
Mark only one oval per row.

Tangent 2 var
mycket bättre

grundat på
preferens

Tangent 2
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 3
var bättre

grundat på
preferens

Tangent 3 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 3
Ordlista:
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Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

10. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 är
mycket mer
realistiskt

Tangent 1
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 3
är mer

realistiskt

Tangent 3 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

11. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 gav
en mycket

bättre
spelkänsla

Tangent 1
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 3
gav en
bättre

spelkänsla

Tangent 3 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

12. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 var
mycket bättre

grundat på
preferens

Tangent 1
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 3
var bättre

grundat på
preferens

Tangent 3 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 4
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

13. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 är
mycket mer
realistiskt

Tangent 4
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 5
är mer

realistiskt

Tangent 5 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?
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Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

10. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 är
mycket mer
realistiskt

Tangent 1
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 3
är mer

realistiskt

Tangent 3 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

11. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 gav
en mycket

bättre
spelkänsla

Tangent 1
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 3
gav en
bättre

spelkänsla

Tangent 3 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

12. Jämför ljuden för tangenterna 1 och 3 *
Mark only one oval per row.

Tangent 1 var
mycket bättre

grundat på
preferens

Tangent 1
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 3
var bättre

grundat på
preferens

Tangent 3 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 4
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

13. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 är
mycket mer
realistiskt

Tangent 4
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 5
är mer

realistiskt

Tangent 5 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?
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14. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 gav
en mycket

bättre
spelkänsla

Tangent 4
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 5
gav en
bättre

spelkänsla

Tangent 5 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

15. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 var
mycket bättre

grundat på
preferens

Tangent 4
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 5
var bättre

grundat på
preferens

Tangent 5 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 5
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

16. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 är
mycket mer
realistiskt

Tangent 5
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 6
är mer

realistiskt

Tangent 6 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

17. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 gav
en mycket

bättre
spelkänsla

Tangent 5
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 6
gav en
bättre

spelkänsla

Tangent 6 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?
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14. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 gav
en mycket

bättre
spelkänsla

Tangent 4
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 5
gav en
bättre

spelkänsla

Tangent 5 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

15. Jämför ljuden för tangenterna 4 och 5 *
Mark only one oval per row.

Tangent 4 var
mycket bättre

grundat på
preferens

Tangent 4
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 5
var bättre

grundat på
preferens

Tangent 5 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 5
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

16. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 är
mycket mer
realistiskt

Tangent 5
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 6
är mer

realistiskt

Tangent 6 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

17. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 gav
en mycket

bättre
spelkänsla

Tangent 5
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 6
gav en
bättre

spelkänsla

Tangent 6 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
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18. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 var
mycket bättre

grundat på
preferens

Tangent 5
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 6
var bättre

grundat på
preferens

Tangent 6 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 6
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

19. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 är
mycket mer
realistiskt

Tangent 4
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 6
är mer

realistiskt

Tangent 6 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

20. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 gav
en mycket

bättre
spelkänsla

Tangent 4
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 6
gav en
bättre

spelkänsla

Tangent 6 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

21. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 var
mycket bättre

grundat på
preferens

Tangent 4
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 6
var bättre

grundat på
preferens

Tangent 6 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?
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18. Jämför ljuden för tangenterna 5 och 6 *
Mark only one oval per row.

Tangent 5 var
mycket bättre

grundat på
preferens

Tangent 5
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 6
var bättre

grundat på
preferens

Tangent 6 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?

Fråga 6
Ordlista:
Realistiskt = Låter vapnet naturligt, trovärdigt eller verklighetstroget
Spelkänsla = Vilket ljud fungerade bäst i koppling till interaktionen i spelet, vilket som var mest 
givande
Preferens = Vilket ljud var favoriserat

19. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 är
mycket mer
realistiskt

Tangent 4
är mer

realistiskt

Lika, ingen
skillnad på

ljuden

Tangent 6
är mer

realistiskt

Tangent 6 är
mycket mer
realistiskt

Vilket av ljuden
var mest
realistiskt?

20. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 gav
en mycket

bättre
spelkänsla

Tangent 4
gav en
bättre

spelkänsla

Lika,
ingen

skillnad
på ljuden

Tangent 6
gav en
bättre

spelkänsla

Tangent 6 gav
en mycket

bättre
spelkänsla

Vilket av ljuden
gav bäst
spelkänsla?

21. Jämför ljuden för tangenterna 4 och 6 *
Mark only one oval per row.

Tangent 4 var
mycket bättre

grundat på
preferens

Tangent 4
var bättre

grundat på
preferens

Lika,
ingen

skillnad
på

ljuden

Tangent 6
var bättre

grundat på
preferens

Tangent 6 var
mycket bättre

grundat på
preferens

Vilket ljud skulle
du välja grundat
på preferens?


