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Abstract 
This project explored the connection between variation and perceived realism in designing 
footstep sound for computer games.  
 
An experimental computer game setup with two rooms were the floor of room west used 64 
different footstep audio samples and were room east used 7 footstep samples, were used for 
testing the subjects’ perceptions. Both rooms used a quasi-randomizing algorithm that 
prevented footstep samples from being repeated consecutively. A subject pool of 20 
individuals divided in two groups of 10 subjects was invited. Each group started out in one of 
the two rooms, testing both sound designs and answered a questionnaire that investigated the 
perceived realism of the footstep sounds. 
 
Among the results were significant indications that the room with the more detailed sound 
design using more variations was perceived as more realistic. Also in the results there were 
both significant and non-significant indications that suggest that moving from a sound design 
with one level of detail to another may have an impact on the subjects’ perceptions of the new 
sound design and that the number of years the subject has been playing computer games may 
influence the subjects’ perception of a sound design. 
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1. Introduction/Problem space 
Footstep sounds for two-legged humanoid creatures in computer games are usually created by 
randomizing the order of a number of recordings of individual footsteps. The purpose of the 
randomization is to make the sound of consecutive footsteps sound less repetitious and to 
create an illusion of realism.  
 
Different step sounds are usually recorded for different floor/ground types, for different types 
of feet and shoes and sometimes also for different clothing.  
 
However, there are usually quite a limited number of sounds being used in the walking sounds 
vocabulary. If the number of sound being used is too low, the sound of continuous walking in 
the computer game might be perceived as repetitious.  
Repetitious sounds are not always desirable. Evidence for this is found in both perceptual 
research and practical experience in game sound design. Concerning the negative aspects of 
repetitious audio stimuli, Warren [1] (p. 177) writes in his chapter on auditory perception of 
speech: 
 
“When a word is repeated over and over to oneself, a lapse in meaning occurs that has been called 
verbal satiation or semantic satiation.” 
 
Some practical experience from repetitious computer game audio is brought up by the three 
following writers:  
 
1. O’Donnell [2] mentions in the article “Producing Audio for Halo” (2002): 
 
 “Even the greatest and most satisfying sound, dialog or music will be diminished with too much 
repetition.” 
 
2. Also, concerning composition of music for computer games, Marks [3] argues that (p. 193):  
 
“Longer loops are best, especially during gameplay, where the same 15-second loop would get stale 
after listening to it for an hour.”  
 
And (p. 204):  
 
”Loops tend to become predictable, especially the shorter ones. …Making the loop longer is another 
great way to fool the player. The less a piece repeats the better.”  
 
A loop is a segment of audio that is repeated over and over. 
 
3. In the article “The Sound of Money (Down the Potty): Common Audio Mistakes in Kids’ 
Games”, Sanger [4] also mentions repetitious audio as a possible negative element. He argues 
that it is not only the players of the game (children) that is exposed to the game audio, but also 
their parents who are likely to be exposed only to the games’ audio, unless they are playing 
the game along with their children. If the parents find the audio of the game annoying, they 
might consider not buying the next game.  
 
A footstep sounds differently for every step in reality and real floors and grounds usually 
sounds different depending on where you step on them. Footsteps in a computer game that 
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sound the same on floors and grounds of different sizes and of different qualities might be 
perceived as unrealistic. 
 
Whether repetition and low realism is a problem in sound design for computer games are a 
decision for the design team, low realism might perfectly suit the style of a game and 
repetitious elements might not always be something bad for the game experience. Heeter [5] 
(p.6) describes repetitious patterns (concerning sensory perception and the feeling of presence 
in media) as something that requires less cognitive capacity and thus allows more resources 
for other activities such as admiring the scenery or getting involved in a dramatic plot. 
 
In the article “How Realistic is Realism? (Considerations on the Aesthetics of Computer 
Games)” [6] Wages et al. points out that (in abstract):  
 
“One of the major goals in the development of virtual environments in recent years has been to create 
more and more realistic scenery, characters and natural human forms of interaction with the 
environment.” 
 
Some knowledge on how realism in virtual realities can be better achieved can be found in 
Telepresence research. 
 
As described by Enlund [7] (fig. 1) and further explained by Knudsen [8] (p.17-18) the 
Vividness and Depth of the sensory environment in media is a factor that creates a sense of 
presence and reality. According to Knudsen [8] Vividness refers to the: 
  
“…number of senses involved in the creation of the experience.” and Depth “…refers to the technical 
resolution or quality of these perceptual channels.” 
  
Among the media mentioned by Knudsen [8] (p. 27) are virtual realities and shared virtual 
environments. 
The fact that the number of senses involved in a virtual reality heightens the sensation of 
presence and reality would thus mean that in a video conference for example, every sense 
supported by the medium, such as hearing, sight, smell and touch would improve the 
sensation. 
The technical resolution, would for the same example as above, mean that the higher the 
resolution and quality of the audio and the video is, the higher is the experienced sensation of 
presence of reality. 
 
Enlund [7] and Knudsen [8] also bring up the level of Interaction as a factor for creating a 
sense of realism and presence. The Interaction factor is also mentioned by Enlund [7] (p. 5) as 
the level of Reactiveness of the virtual environment to the users actions.  
 
The relations between technical resolution and the Reactiveness of the media are not further 
explained by Enlund or Knudsen.  
 
To return to the discussion about sound design of footsteps in computer games, the question 
remains if the number of variations of footstep sounds could be considered related to the 
technical resolution or the level of Reactiveness of the virtual reality. Also, does the level of 
repetitions affect the experienced technical resolution? 
 
If this would be the case, then by adding more variations to the footsteps, the realism of the 
game might be improved. 
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2. Purpose 
This project aims to test the following hypothesis:  
 
- Adding more variations in audio samples used for the walking sound in a computer game 
will make the walking sound more realistic. 
 
This will be tested by having subjects compare and decide which seems the most realistic of 
the footstep sounds from two computer game floors of the same size and material, with two 
different methods for reproducing the footsteps:  
 

- One floor with 7 footstep sounds quasi-randomizing 
- One floor that is divided into 16 regions relating to different locations on the floor 

with 4 quasi-randomizing footstep sounds in each region, with a total of 64 footstep 
sounds.  

 
The results will indicate if adding more variations to the footstep sounds will make the 
footstep sound design for the experiment game set up sound more realistic or not. 
 
 
 

3. Method 

3.1 Method introduction 
The purpose for using a computer game setup for this experiment is that these two models for 
footstep sounds are triggered by interaction. Especially the floor with 64 footstep sounds since 
it is sounding differently depending on which part of the floor the player is walking on. 
 
In the experiment, half of the test group starts in the room with 7 footsteps walking sound 
vocabulary and the other half should start with the 64 mapped footstep sounds vocabulary. 
This is to find out if the test subjects will be biased by the room they start from and to provide 
a mean result for both groups that won’t be affected by possible biasing. 
 
In an early assessment of the software it was decided to utilize a quasi-randomizing algorithm 
for the playback of the footstep sounds. This algorithm randomly selects an audio sample 
from the addressed vocabulary when a footstep is triggered in the experiment game. When the 
next step is triggered the random selection process is again activated, but if the sample that 
was played in the previous step is selected by the algorithm, it ignores it and starts the random 
selection process over again until a sample that wasn’t played in the previous step is selected. 
This means that the playback order is randomized but avoiding playing the same sample 
consecutively.  
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3.2 Sound set-up 
The reason for using 7 footsteps and 64 footsteps is that the number of 7 quasi-randomized 
footsteps was suggested for a hypothetical walking sound set up in the book Audio for Games 
[9] (p. 116 under “Nonstandard Randomization”).  
 
A similar set up used for a “Chain Gun”, a rapidly firing weapon in the Xbox game “Blood 
Wake”, is described by Boyd [10]. In this case, 8 single shots were also quasi-randomized. 
This system also allowed for adjustments in pitch and volume. 
It is questionable if a setup used for a rapidly firing gun is suitable to be adopted to a setup for 
footstep since the gun setup is working at a different speed, even if the design of the system is 
basically the same. 
 
No declared industry standard for the number of variations was found. 
 
Using 7 step sounds could also connect to George Miller’s famous “The Magical Number of 
Seven, Plus or Minus Two: Some Limits on Our Capacity for Processing Information” [11], 
however it is uncertain if this theory would apply to remembering variations of footstep 
sounds. 
7 step sounds should also provide this computer game floor with a rich sounding walking 
sound that won’t let the test subjects too easily hear the fact that they aren’t that many steps 
being used. This would likely be the case if only 3 step sounds would be used. 
 
The reason for having 64 footstep sounds on the other floor is related to the recording process 
of the footstep sounds for this experiment. 
For the recordings of all footsteps an approximately 12*12 steps sized room with a wooden 
floor was selected. The room was emptied of any furniture preventing from moving freely on 
the floor. The recordings are further described in the section “Recording process and 
equipment”. 
When the room was prepared the floor was divided into 16 squares. In each square, recordings 
of steps were made. The recorded steps then have the characteristics of the different squares 
locations on the floor. In each square four recordings of steps were made. The sum of all the 
recordings will thus be 64. 
64 step sounds is also a feasible number of sounds to record and manage for this project. The 
footsteps were all recorded from the same wooden floor, with the same person doing the 
stepping, wearing the same shoes, with the same recording method. This is further described 
in the section “Recording process and equipment”. The pace of the footsteps is walking.  
 
For creating the floor in the computer game, the recordings from all of the squares are used on 
the computer game floor. The 16 squares were also used when mapping the recordings on the 
computer game floor (fig. 3A). In each square region, the four recordings from the 
corresponding region are quasi-randomized in order to avoid having a certain location on the 
computer game floor sound the same every time it is being walked upon.  
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Fig. 3A: The setup in the room with the higher level of details: each square measure three steps in the 

game but have a vocabulary of four footstep samples. 
 
To organize the footstep recordings each step are given names based on an X-Y coordinate 
setup (fig. 3B). The filenames of footsteps recorded in the lower left corner of the room are 
given the ending “x1y1”. 

 
Fig. 3B: The coordinate system used for naming the footstep recordings in the room with a more 

detailed sound design. 
 
A number is also given for each recorded variation within the same square. An example of a 
full filename would thus be: “step_x1y1_1.wav”. 
 

12 in-game 
steps with 
four 
randomizing 
steps in 
each square 
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For the computer game floor with only 7 footstep sound being used, 7 of the 64 recorded steps 
are used. These files are named with “rnd” and a number for the variation. An example of this 
would be: “step_rnd1.wav”. 
 
 

3.3 Recording process and equipment 
The recordings of the footstep sounds were made in the living room of a detached villa in 
Luleå (fig. 3C). The living room is an extension of the original house and was built during the 
1970’s. The floor is a lacquered oak parquet floor. The floor area was cleared from enough 
furniture to provide space for measuring out the 16 recording zones.  
 

 
 

Fig. 3C: The livingroom where the footsteps were recorded. 
 
The recording zones were marked out on the floor with tape. 
 
For the recordings, three pairs of men shoes with low heels were tried out; a pair of modern 
Dr. Marten’s (with rubber soles), a pair of vintage shoes with narrow toes (with hard soles, 
also called “myggjagare” in Swedish) and another pair of 50’s vintage shoes (with hard soles). 
The Dr. Marten’s were finally chosen for the recordings because of a good balance between 
the sound of the heel and sole.  
The person doing the walking weighs about 55 kg and was wearing quiet clothes. 
 
The recording equipment was the following: 
 

- Acer 5020 PC-laptop 
- Cubase LE software 
- Focusrite Saffire audio interface 
- Planet Waves XLR cable 
- Ultrasone HFI-650 trackmaster headphones 
- Audio Technica ATM31a cardioid condenser microphone 
- Arm from microphone stand 

 
The person doing the walking was holding the microphone at about 60 cm distance from the 
floor pointing downwards. No shock mount or wind screen were used. 
 
The footstep sounds were recorded in mono using one channel at 24 Bit 44.1 kHz resolution 
and later saved as 16 Bit 44.1 kHz stereo. The stereo track were then normalized and edited 
into individual files of one footstep each. Each footstep audio file is 0.6 seconds long. 
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No further recordings of ambience or comfort noise were mixed into the foot step sounds. The 
final footstep sounds only include the audio that was captured by the microphone during the 
recording session. 
 
During the recording session many steps were recorded. During the editing process footsteps 
that clearly sounded like a footstep were selected. No attempts to beautify the samples using 
equalizers or other tools were made.  
 
The recorded footstep of the floor boards that were stepped on vary in pitch. Some of the 
footsteps have richer timbre or more resonance in low frequencies while other steps are more 
muffled. The steps also vary slightly in speed and attack and there are some occasional creaks 
from the floor in certain recordings. 
 
 

3.4 Game Design 
The computer game floors were created using the Interactive Institutes “Beowulf” software.  
The game follows the same criteria as used in a study by Zielinski et al. [12] (p. 1-2), which 
are: 
 

- Consistent audio characteristics 
- Short period of required training 
- Gender independency 

 
Following these criteria reduces the possibilities based on the test subjects’ individual 
preconditions of influencing the experiences of the subjects. They also aim to prevent the 
experiment from taking too long time to complete and from being unnecessarily complicated.  
 
The test subjects’ abilities to judge the realism of the footstep sounds will most likely be 
affected by the visuals and the interactive elements of the computer game. A study by 
Zielinski et al. [12] showed that test subjects ability to judge audio quality in a 5.1 surround 
system was decreased significantly while playing a computer game.  
 
For this reason the results for this experiment must be assumed valid for the above described 
circumstances only. The way this game set up works and looks (fig. 3D) affects the test 
subjects in a way that is not documented and likely has a certain affect on users.  
In a talk with Mats Liljedahl and Stefan Lindberg of Interactive Institute Studio Sonic who 
were part of the development team behind the Beowulf software and had done previous 
experiments with this software, mentioned: That subjects of previous tests had pointed out 
that the software was easy to use, although relying on hearing for exploring the game was an 
unusual, but mostly fun experience.    
 
In order to reduce the impact of visual stimuli, the graphics and animations of the game is 
limited to an almost static image of a map displaying the two floors with only a marker 
showing the direction the player is facing and the position in the room and a red trail that 
remains as a mark over the area that the subject has moved over. The trail and the marker are 
the only non static components of the visuals of the game set up. The number of colours on 
the screen will be as small as possible and the moving parts will be as few as possible. 
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The two rooms are connected with a passage that allows the player to enter the next. In that 
passage, no footstep sounds is being played. 
 
 

 
 

Fig. 3D: The Beowulf interface: This is how the experiment looks when the users start the test. 
 

Each room is made up by 12*12 map-points (as described earlier). One map-point refers to 
one in-game step. 
 
There are no sounds played for collisions with the walls. The footstep sounds are only played 
when the arrow keys except the down arrow, are pressed, i.e. for moving forwards, turning 
left and right. When one of the keys is pressed the blue marker moves one map-point ahead or 
to turn 90 degrees to the left or right. 
 
To keep the two rooms apart they have been named room west and room east. Half of the 
subjects will be asked to start in room east and the other half will be asked to start in room 
west. This is also explained in the experiment instructions document. 
Since the test subjects start of in the corridor between the two rooms, they have a chance to 
learn the controls for moving around in the environment without hearing any footstep sounds. 
 

3.5 Pilot test of experiment Game 
When the first version of the experiment software was completed it featured a regular 
randomization algorithm for playing the different variations of the footstep sounds in both of 
the rooms. When this was evaluated by the author and the programmer of the experiment 
software it was discovered that the randomization had the effect that the same footstep sample 
was often repeated twice or more times consecutively. This was especially noticeable in room 
west (64 step samples), which in a few steps range on the floor has fewer variations to 
randomize than room east (7 step samples). If this randomization had been kept it is likely that 
the test subject would have found the room with more footstep samples much more repetitious 
since the full vocabulary of samples might not have been used by the software. This could 
have made the experiment to miss its purpose. 
 
Thus it was decided to implement the quasi randomization in both of the rooms. The result of 
this solution was considered to be allowing both of the rooms to use their respective 
vocabulary of footstep samples to a further extent.   
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3.6 Experiment Design 

3.6.1 Instructions to test subjects 
Instructions to the test subjects, along with the questionnaire, were only written in English 
since the project was to be documented in English and thus it would help the consistency of 
the project. The following are the instructions given to the test subjects: 
 

Experiment Instructions 
 
Dear participants of this experiment, please read carefully through these 
instructions before you engage yourselves any further with this test. 
 
In front of you are a questionnaire, and a computer with specially designed 
software for this experiment. You may fill in the first information (How many 
years have you been playing…) anytime you want. You don’t have to write 
anything in box with text “Q#”.  Before you start answering the questions (1-4) 
you should turn your attention to the computer software. 
 
On the computer screen you see a simple computer game environment with two 
rooms connected together with a passage. These areas are marked as grey. There 
is also a blue triangular cursor. This is your representation in the computer game 
environment. The pointy end (narrow angle) of the triangle shows the direction 
you are facing in the computer game. You can move the triangle by using the 
arrow keys on the computer keyboard. When you move around you will leave a 
red trail behind on the areas you have covered.  
 

 
 
The two rooms are called room west and room east. You will be told which room 
you should start with. If you haven’t been told, ask the experiment leader now.  
 
Your task in this experiment is to move around and listen carefully to the sound of 
the floors in both rooms. It is important that you move across all of the space in 
each room during the experiment. The two rooms are completely empty; there is 
no furniture or any carpets lying on the floor. There is only one type of flooring in 
each of the rooms. 
 
You may then continue to fill in the remaining questions in the questionnaire. 
Please remember that you can move around in the computer game as much as you 
like and go between both rooms whenever you wish.  
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Note that the term “realistic” in question 3 refers to realism and is not to be 
confused with any other meaning. 
 
When you have completed all the questions in the questionnaire, you may leave 
the experiment site and hand the questionnaire to the experiment leader. 
 
 
Thank you for your participation! 

 

3.6.2 Questionnaire 

 

 Experiment Questionnaire   
     Q# : 
      

 For how many years have you been playing computer games?  

 (Put an X below the word that represents your answer.)  
      

 Less than 1 Around 5  Around 10 years Around 15 
Since the 80's or 

longer 

           
      
      
      

1. How similar does the two floors in room west and room east sound? 
 (Put an X in the box below the statement that matches your opinion.  

 You may write your own statement in the empty space if you want.)  
      

 
The floors of the two rooms sound exactly the 
same         

 Agree   Disagree    

 It is easier to orientate in room west         
 Agree   Disagree    

 It is easier to orientate in room east         
 Agree   Disagree    

 
The floors of the two rooms are constructed 
differently          

 Agree   Disagree    

 
The floors of the two rooms respond differently 
to my movements         

 Agree   Disagree    

           
 Agree   Disagree    
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2. The floor in room west sounds more realistic than the floor in room east. 
 (Put a X below the word that represents your opinion)  

      

 Strongly Agree Agree Neutral Disagree Strongly Disagree 
           
      
 
 
      

3. Please motivate your answer to question 2:   

 (Put an X in the box below the statement that matches your opinion.  

 You may write your own statement in the empty space if you want.)  
      

 The floor in room west sounds more varied (less repetitious)   
 Agree   Disagree     

 The floor in room east sounds more varied (less repetitious)   
 Agree   Disagree     

 The floor in room west provides more information about room west than the 

 other floor does about room east       
 Agree   Disagree     

 The floor in room east provides more information about room east than the   

 other floor does about room west       
 Agree   Disagree     

 The sounds of the floor in room west make me feel more present in that room 
 Agree   Disagree     

 The sounds of the floor in room east make me feel more present in that room 
 Agree   Disagree     

           
 Agree   Disagree     
      
      
      

4. What material are the floors made of?   

 (Put an X in the box to the right of the answer you think is the correct. 

 You may write in your own suggestions for materials in the empty boxes.) 

      
  Room west:    
  Carpeted     
  Concrete     
  Marble     
  Plastic     
  Wood     
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  Room east:    
  Carpeted     
  Concrete     
  Marble     
  Plastic     
  Wood     
        
        
        
      
      
      
      

Thank you for participating!    
 
 
 
 
The box marked Q# is for the experiment leader to write the number of the test subject. Odd 
number starts with the left room, even numbers starts with the right. 
 
The question “For how many years have you been playing computer games?” is for gathering 
information about the test subjects experience with computer games. 
 
Question 1 aims to investigate how well the test subjects can hear any difference between the 
two rooms. This question might also give some indications on how well the subjects 
understand the rooms based on the audio information provided by the recordings and the 
sound design. 
 
Question 2 asks the test subjects to tell which room they think sounds most realistic based on 
their impressions of the room this far without any deeper explanation. The multiple choices 
for disagreeing and agreeing tell how strong the subjects’ convictions are. At the statements 
“It is easier to orientate in room west” and “It is easier to orientate in room east”, the subject 
should either agree with one of them or disagree with both. If the subjects disagree with both 
statements, the subject remains neutral to the statements. 
 
Question 3 will allow the test subjects to provide a motivation for their answers to question 2. 
The different statements are based on keywords from the main hypothesis and findings from 
the pilot-test run. At the statements that favour one room in concerning the factors variation, 
information and presence, the subject should either agree with one of them or disagree with 
both. If the subjects disagree with both statements, the subject remains neutral to the 
statements. 
 
Question 4 is related to question 1 and provides further information on how well the test 
subjects understand the two rooms. Along with question 1 the collected information can be 
used to detect differences in the test subjects individual listening and interpretation abilities 
when compared to the rest of the population. 
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3.7 Experiment game and questionnaire pilot testing 
The questionnaire was pilot tested along with the software by one user. The feedback from the 
pilot test provided information on which parts of the instructions and questionnaire questions 
that needed further clarification and explaining. The pilot test also provided some valuable 
feedback that resulted in the statements in question 1 that concerns how easy it is to orientate 
in each room. 
 

3.8 Experiment facilities and equipment 
For practical reasons of finding test subjects and allowing them to do the test when they had 
time and at a close by location the experiment was performed using the following two 
equipment setups and were performed at several locations: 
 
Setup 1: 
Dell Vostro 1400 PC laptop 
Ultrasone HFI-650 Trackmaster headphones 
 
Setup 2: 
Acer Aspire 5020 PC laptop 
Focusrite Saffire firewire audio interface 
Ultrasone HFI-650 Trackmaster headphones 
 
Setup 2 was used for a majority of the tests and the subjects were allowed to set their own 
monitor level. 
 
In order to reach as many test subjects as possible during the time dedicated for the 
experiment the tests took place in the following environments: 
 

- A private study room  
- A private kitchen room 
- A study room at LTU: F719E 
- A students study room at LTU campus 

 
All locations were calm and quiet and provided seclusion for the test subjects. The Ultrasone 
HFI-650 headphones have a closed-cup construction that provides some noise cancelling. 
How much was not found, the product is no longer in production [13]. Possible acoustic 
interference is noise from outdoors traffic, ventilation systems, computer fan noise and the 
sound from the keys being pressed on the computer keyboard. 
 

3.9 About the test population 
In total 20 test subjects, both male and female, of varying ages volunteered to the experiment. 
The subjects’ listening abilities were not documented. The test subjects experience with 
playing computer games are presented below (see fig. 3E). 
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Fig. 3E 
 
The test population has a varying number of years experience from playing computer games. 
There is however 30% of the population that has answered “less than 1 year”. 
 
The test subjects were divided into two groups with 10 subjects in each. The one starting with 
room west (64 footstep sounds) was named group W and the group starting with room east (7 
footstep sounds) was named group E. The differences in experience with computer games 
within the two groups are shown in fig. 3F. 

 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3F: Subject’s experience with computer games, groups W & E. 
 

3.10 Analysis of collected data 
The data gathered in the questionnaire were tested for significance using a Binomial 
Probability Calculator [14] (both groups question 1 and question 4) and the Mann-Whitney U-
test (the remaining questions plus question 4). For calculating the Mann-Whitney tests, the 
Statext software1 version 1.1 was used. 
 

                                                 
1 http://www.statext.com/ 
 

 
For how many years have you been playing 

computer games?

0 1 2 3 4 5 6 7

Less than 1

Around 5 

Around 10 years

Around 15

Since the 80's or longer

 
For how many years have you been playing computer 

games?

0
0,5

1
1,5

2
2,5

3
3,5

Less than 1 Around 5 Around 10
years

Around 15 Since the
80's or
longer

Group W

Group E

http://www.statext.com
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The results from the questionnaire will be transformed to numbers in order to allow ranking 
for the Mann-Whitney U-test. For question 2, the results were transformed according to the 
following table: 
 

Answer Score Ranking 
S. Agree 1 (highest) 1 
Agree 2 2 
Neutral 3 3 
Disagree 4 4 
S. Disagree 5 (lowest) 5 

 
Fig. 3G: Transformation of answers, question 2. 

 
In order to perform the U-test on the results for question 2 and test the significance of the 
difference between the number of agreeing and disagreeing, the agreeing and the disagreeing 
answers will be separated into two groups. The Neutral replies will be split in half and added 
to the Agree and Disagree groups. 
 
For the questions that compare two statements (in question 1 and 3) the replies were 
transformed according to this table:  
 

Answer Score Ranking 
Agree 1 1 
Neutral 2 2 
Disagree 3 3 

  
Fig. 3H: Transformation of answers, comparing statements. 

 
If a test subjects disagrees with both compared statements, the reply is interpreted as a neutral 
answer.  
 
For the results from question 4, the replies for material “wood” was given the lower score 
(leading to a higher rank) of 1 while those who replied any of the other materials were 
grouped together and given the score of 2. 
In order to make the tables easier to read the scores is from here and onwards written in 
parenthesis in the Answers column according to the following example. 
 

Question 1       
Rm. W No of replies MW Rank Rm. E No of replies MW Rank 

Agree (1) 5 9 Agree (1) 4 9 
Neutral (2) 11 15 Neutral (2) 11 15 
Disagree  (3) 4 25 Disagree  (3) 5 25 

 
Fig. 3I: Presentations of results from questionnaire 

 
The “MW” in the Rank column stands for “Mann-Whitney”.
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4. Results 
The questionnaire results are presented below, starting with the gathered results for both 
groups in part 4.1. After that the results from group W and E are presented in 4.2. 
Along with the graphs are tables including score and ranking for the Mann-Whitney U-test for 
those questions that were tested with that particular method. In order to make the presentation 
of the results easier to read each question has been given index numbers (e.g. question 1.1, 1.2 
etc.). This addition was made after the experiment was conducted. 

4.1 Questionnaire results for both groups 
Here are the results for the entire test population. The results are presented along with each 
question from the questionnaire in its original order. 
 
 

 
 

Question 1, orientate 1.2&1.3       
Rm. W No of replies MW Rank Rm. E No of replies MW Rank 

Agree (1) 5 5 Agree (1) 4 5 
Neutral (2) 11 20.5 Neutral (2) 11 20.5 
Disagree (3) 4 36 Disagree (3) 5 36 

 
Fig. 4A: Results from Question 1, both groups. 

 
85% of the subjects have noticed a difference in the sound between the two rooms. 
25% thinks it is easier to orientate in room west and 20% thinks it is easier to orientate in 
room east. 
55% of the subjects find the two rooms differently constructed. 

1. How similar does the two floors in room 
west and room east sound?  

0 5 10 15 20 

1.1 The floors of the two rooms 
sound exactly the same 

1.2 It is easier to orientate in 
room west 

1.3 It is easier to orientate in 
room east 

1.4 The floors of the two rooms 
are constructed differently 

1.5 The floors of the two rooms 
respond differently to my 

Agree 
Disagree 
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60% of the population has replied that they think the rooms respond differently to their 
movements. 
 
 

2. The floor in room west sounds more realistic tha n the 
floor in room east.

0 1 2 3 4 5 6 7 8 9 10

Strongly Agree

Agree

Neutral

Disagree

Strongly Disagree

 
 

Question 2        
 Pro No of replies MW Rank  Against No of replies MW Rank 
S. Agree (1) 1 1 Neutral (3) 4 14.5 
Agree (2) 9 6 Disagree (4) 1 19 
Neutral (3) 4 14.5 S. Disagree (5) 1 20 

 
Fig. 4B: Results from question 2, both groups. 

 
50% of the test population are neutral or disagree with the statement and the 50% have replied 
that they agree with it.  
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Question 3, Variation 3.1&3.2       
Rm. West No of replies MW Rank Rm. East No of replies MW Rank 
Agree (1) 13 9 Agree (1) 4 9 
Neutral (2) 3 20.5 Neutral (2) 3 20.5 
Disagree (3) 4 32 Disagree (3) 13 32 
       
Question 3, Informat. 3.3&3.4        
Rm. West No of replies MW Rank Rm. East No of replies MW Rank 
Agree (1) 11 7.5 Agree (1) 3 7.5 
Neutral (2) 6 20.5 Neutral (2) 6 20.5 
Disagree (3) 3 33.5 Disagree (3) 11 33.5 
      
Question 3, Presenc. 3.5&3.6       
Rm. West No of replies MW Rank Rm. East No of replies MW Rank 
Agree (1) 11 9 Agree (1) 6 9 
Neutral (2) 3 20.5 Neutral (2) 3 20.5 
Disagree (3) 6 32 Disagree (3) 11 32 

 
Fig. 4C: Results from Question 3, both groups. 

 
65% of the test subjects consider room west to be more varied (less repetitious) while only 
20% consider room east to be more varied. 

  
3. Please motivate your answer to question 2:  

0 5 10 15 20 

3.1 The floor in room west sounds 
more varied (less repetitious) 

3.2 The floor in room east sounds 
more varied (less repetitious) 

3.3 The floor in room west provides 
more information about room 

west than the 

3.4 The floor in room east provides 
more information about room 

east than the 

3.5 The sounds of the floor in room 
west make me feel more present 

in that room 

3.6 The sounds of the floor in room 
east make me feel more present 

in that room 

Agree 
Disagree 
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55% agrees to that statement that room west provides more information but only 15% subjects 
thinks room east provides more information. 
55% of the subjects agree to the statement that the sensation of presence is stronger in room 
west and 30% consider the sensation of presence to be stronger in room east. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 4     
West No of replies MW Rank East No of replies MW Rank 

Wood (1) 15 15 Wood (1) 14 15 
Other (2) 5 35 Other (2) 6 35 

 
Fig. 4E: Results from question 4, both groups. 

 
A majority of the test subjects interpreted the sound of the footsteps as steps on a wooden 
floor. In room west 75% of the subjects answered wood and in room east 70% of the subjects 
answered wood.  
 
Mann-Whitney test results for the above presented experiment data: 
 

Question U1 U2 U p 
1.2 vs 1.3 215.5 184.5 184.5 0.339153 
2 76 8 8 0.001651 
3.1 vs 3.2 303.5 96.5 96.5 0.002133 
3.3 vs 3.4 304 96 96 0.002133 
3.5 vs 3.6 257.5 142.5 142.5 0.06035 
4 210 190 190 0.399704 

 
Fig. 4F: Mann-Whitney U-test result for chapter 4.1 

 
 

4.2 Questionnaire results for group W and group E 
Here are the results for groups W and E, shown separately. The results are presented along 
with each question from the questionnaire in its original order. 
 

4. What material are the floors made of 
? (room west)

0 5 10 15 20

Carpeted

Concrete

Marble

Plastic

Wood

4. What material are the floors made 
of? (room east)

0 5 10 15

Carpeted

Concrete

Marble

Plastic

Wood

Tiles (kakel)
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Question 1.1     
group W No of replies MW Rank group E No of replies MW Rank 

Agree (1) 2 2 Agree (1) 1 2 
Disagree (2) 8 12 Disagree (2) 9 12 
      
Question 1.2     

group W No of replies MW Rank group E No of replies MW Rank 
Agree (1) 2 3 Agree (1) 3 3 
Disagree (2) 8 13 Disagree (2) 7 13 
      
Question 1.3     

group W No of replies MW Rank group E No of replies MW Rank 
Agree (1) 2 2.5 Agree (1) 2 2.5 
Disagree (2) 8 12.5 Disagree (2) 8 12.5 
      
Question 1.4     

group W No of replies MW Rank group E No of replies MW Rank 
Agree (1) 7 6 Agree (1) 4 6 
Disagree (2) 3 16 Disagree (2) 6 16 
      
Question 1.5     

group W No of replies MW Rank group E No of replies MW Rank 
Agree (1) 6 6.5 Agree (1) 6 6.5 
Disagree (2) 4 16.5 Disagree (2) 4 16.5 

 
Fig. 4G: Results from question 1, groups W & E separately. 

 
 

1. How similar does the two floors in room west and  room 
east sound?  

0 2 4 6 8 10 

1.1 The floors of the two rooms 

sound exactly the same 

1.2 It is easier to orientate in room 
west 

1.3 It is easier to orientate in room 
east 

1.4 The floors of the two rooms are 
constructed differently 

1.5 The floors of the two rooms 
respond differently to my 
movements 

Agree, Group W 

Disagree, Group W 

Agree, Group E 

Disagree, Group E 
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70% of group W replied that the two rooms were constructed differently while only 40% in 
group E agreed to that statement.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Question 2       

West No of replies MW Rank East No of replies MW Rank 
Agree (2) 3 6 S. Agree (1) 1 1 
Neutral (3) 5 14.5 Agree (2) 6 6 
Disagree (4) 1 19 Neutral (3) 3 14.5 
S. Disagree (5) 1 20    

 
Fig. 4H: Results from question 2, groups W & E separately.  

 
In group W only 30% of the population agreed or strongly agreed with the statement, while in 
group E 70% of the population agreed or strongly agreed with the statement. 
 

2. The floor in room west sounds more realistic tha n 
the floor in room east.

0
1

2
3
4
5

6
7

Strongly
Agree

Agree Neutral Disagree Strongly
Disagree

Group W

Group E
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3. Please motivate your answer to question 2:

0 2 4 6 8 10

3.1 The floor in room west sounds
more varied (less repetitious)

3.2 The floor in room east sounds
more varied (less repetitious)

3.3 The floor in room west
provides more information about

room west than the

3.4 The floor in room east provides
more information about room east

than the

3.5 The sounds of the floor in
room west make me feel more

present in that room

3.6 The sounds of the floor in
room east make me feel more

present in that room

Agree, Group W

Disagree, Group W

Agree, Group E

Disagree, Group E

 
Question 3.1&3.2 Variation       

West No of replies MW Rank East No of replies MW Rank 
Agree (1) 8 7 Agree (1) 5 7 
Neutral (2) 1 15 Neutral (2) 2 15 
Disagree (3) 1 18.5 Disagree (3) 3 18.5 
        
Question 3.3&3.4 Information       

West No of replies Rank East No of replies Rank 
Agree (1) 4 6 Agree (1) 7 6 
Neutral (2) 4 14.5 Neutral (2) 2 14.5 
Disagree (3) 2 19 Disagree (3) 1 19 
        
Question 3.5&3.6 Presence       

West No of replies Rank East No of replies Rank 
Agree (1) 4 6 Agree (1) 7 6 
Neutral (2) 1 13 Neutral (2) 2 13 
Disagree (3) 5 17.5 Disagree (3) 1 17.5 

 
Fig. 4I: Results from question 3, groups W & E separately. 

 
Question 3 
In group W, 80% of the subjects replied that room west is more varied while 50% of the 
subjects in group E agreed to that statement. 
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40% of group W answered that the floor in room west provided more information about room 
west than the other floor did about room east. In group E 70% of the subjects agreed to that 
statement. 
 
In group W 40% of the population felt more present in room west while 70% of the test 
subjects in group E felt more present in room west. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Question 4, room west       
group W No of replies MW Rank group E No of replies MW Rank 

Wood (1) 7 8 Wood (1) 8 8 
Other (2) 3 18 Other (2) 2 18 
        
Question 4, room east       

group W No of replies MW Rank group E No of replies MW Rank 
Wood (1) 6 7.5 Wood (1) 8 7.5 
Other (2) 4 17.5 Other (2) 2 17.5 

 
Fig. 4J: Results from question 4, groups W & E separately. 

 
 
 
 
 
 

4. What material are the floors made of? (room west )
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Mann-Whitney U-test results for the above presented experiment data: 
 

Question U1 U2 U p 
1.1 55 45 45 0.369682 
1.2 45 55 45 0.369682 
1.3 50 50 50 0.514744 
1.4 65 35 35 0.139931 
1.5 50 50 50 0.514744 
2 25.5 74.5 25.5 0.031506 
3.1 vs 3.2 65.5 34.5 34.5 0.123725 
3.3 vs 3.4 35 65 35 0.139931 
3.5 vs 3.6 30.5 69.5 30.5 0.07157 
4, room west 45 55 45 0.369682 
4, room east 40 60 40 0.240625 
 

Fig. 4K: Mann Whitney U-test result for chapter 4.1 
 
 

5. Analysis and discussion of experiment data 
The findings in the collected data provide indications to the following new knowledge and 
new questions: 
 

5.1 Analysis of results, both groups 
(See the diagrams and tables in chapter 4.1) 
 
Question 1.1: The difference between the two rooms.  
Using the Binomial Probability Calculator for finding the probability of having agreeing of 17 
or less out of 20, gave the result: 
P(17 or less out of 20) = 0.9997… which is well within the 5% significance level of not occurring by 
chance. 
 
Question 1.2 & 1.3: Easier to orientate?  
Using the Binomial Probability Calculator for the replies of both statements arguing for either 
room showed that each of the results were significant (not occurred by chance). The results 
from using the Mann-Whitney U-test to compare the difference between the two replies 
showed that the difference were not significant. 
 
Question 1.4: The rooms are constructed differently.  
Using the Binomial Probability Calculator for finding the probability of having agreeing of 11 
or less out of 20, gave the result: 
P(11 or less out of 20) = 0.7482… which doesn’t meet the 5% significance level of not occurring by 
chance. 
 
Question 1.5: The floors respond differently to the test subjects’ movements on the floor. 
Using the Binomial Probability Calculator for finding the probability of having an agreeing of 
12 or less out of 20, gave the result: 
P(12 or less out of 20) = 0.8684… which doesn’t meet the 5% significance level of not occurring by 
chance. 
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This indicates that adding more details to a sound design may make a difference to the game 
experience. This open up for further investigation that could aim to find out how many more 
details are required for the difference to become noticed and what the impact of visuals and 
the game action has on the subjects’ ability to notice change in the level of details in the 
sound design (see chapter 8 for future research suggestions). There was no support for either 
of the sound designs helped the subjects orientate more easily in this experiment. 
 
Question 2: The more detailed sound design is perceived as more realistic by 50% of the 
subjects. 
The other half of the test population either disagreed (10%) to or was neutral (40%) to the 
statement. The results from the Mann-Whitney U-test showed that this result is significant 
(not occurred by chance). 
 
This shows that there is support for the hypothesis that more variations used in the sound 
design for footsteps makes them seem more realistic. 
 
 
Question 3.1 & 3.2: The more detailed sound design is perceived as less repetitious. 
Comparing the replies for the two statements arguing that either room west or east sounds less 
repetitious using the Mann-Whitney U-test showed that this result is significant (not occurred 
by chance). 
 
Question 3.3 & 3.4: The more detailed sound design communicates more information.  
Comparing the replies for the two statements arguing that either room west or east 
communicates more information using the Mann-Whitney U-test showed that this result is 
significant (not occurred by chance). 
 
Question 3.5 & 3.6: The more detailed sound design does not create a higher sense of 
presence than the less detailed sound design. 
Comparing the replies for the two statements arguing that either room west or east creates a 
higher sense of presence using the Mann-Whitney U-test showed that this result is not 
significant (not occurred by chance) although the more detailed sound design is almost 
significantly perceived as more presence inducing (p = 0.06). 
 
These findings show that the more detailed sound design is more varied (less repetitious) 
more informative and creates a higher sense of presence. This also indicates that the presence 
research theories mentioned in the introduction may have a relation to the number of 
variations used in a sound design for a virtual reality. 
 
Question 4:  
Room west: Using the Binomial Probability Calculator for finding the probability of having 
agreeing of 15 or less out of 20, gave the result: 
P(15 or less out of 20) = 0.9940… which meet the 5% significance level of not occurring by chance. 
 
Room east: Using the Binomial Probability Calculator for finding the probability of having 
agreeing of 14 or less out of 20, gave the result: 
P(14 or less out of 20) = 0 0.9793… which meet the 5% significance level of not occurring by chance. 
 
The Mann-Whitney U-test showed no significant difference between the two groups’ 
understandings of what material each floor was made of. 
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These results show that the recordings were being significantly perceived by the subjects as 
footsteps on a wooden floor. 
 

5.2 Analysis of the comparison of groups W and E 
(See the diagrams and tables in chapter 4.2) 
 
The only significant result in the comparison between group W and E is for question 2. More 
of the subjects from group E perceived the sound design in room west as more realistic than 
the subjects in group W. A possible explanation to this may be that group E, who started in 
the less detailed sound design, could more easily detect the increasing change in the level of 
details in the sound design then the subjects in group W who moved from the more detailed 
sound design to the less detailed one.  
 
Although the two groups replied differently on many of the questionnaire questions, none of 
the remaining differences were proved significant in the Mann-Whitney U-test. However, the 
following findings may be indicating trends and are still interesting and worthy of further 
discussion.  
 
Group W argued more strongly (p = 0.14) than group E that both floor had different 
constructions although the sounds of the two virtual floors were recorded from the same real 
floor. Could this mean that group W was more undecided about the characteristics of the 
environment than group E because they started out in a more detailed sound design? 
 
Group W argued more strongly (p = 0.12) that room west sounded more varied than room east, 
while group E’s replies gave a less strong indication that room west was more varied. Group 
W also replied (p = 0.14) that the floors in room west and east provided little information 
about their respective rooms and was more convinced that the sound design was more varied 
in room west. 
Group E felt more present (p = 0.07) in the more detailed sound design than group W.  
 
These differences might have been a result of extraneous factors impacting this test; a 
different or larger test population could have produced different results.  
 
However, if the findings in this test are indicative of a perceptual phenomenon, the difference 
of group W and E might tell us some thing interesting. When having a starting point in a less 
detailed sound design and moving into a more detailed one, it is possible that we are more 
able to identify the increase in; realism, sensation of presence and amount of information 
communicated. Compared to if we would move from a detailed sound design into lesser 
detailed one.  
If we were starting of in a highly detailed sound design and going into a less detailed sound 
design, we would be more alert on changes in technical details such as number of variations 
used. 
 
To reconnect with the literature study in the introduction of this essay, Heeter brings up the 
aspect of Change in her article [5] as something that calls for our attention and may also 
impact the sensation of presence. When entering the virtual reality used in this experiment 
game we find ourselves in a new environment that has to be learned, explored and 
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experienced. First impressions, how we judge the new unfamiliar environment are probably 
important here.  
By going from the starting room to the next room the test subject has by that time already 
created a set of individual experiences based on the first room. These experiences are surely 
used when judging the second room. Even if the test population was encouraged to move 
freely between the rooms when comparing them, the first impressions may have an effect of 
the whole following experience of the test.  
 

5.3 Analysis of questionnaire replies based on years playing 
computer games 
Interesting results were found when comparing the answers for some of the key questions in 
the questionnaire with the amount of years the test subject had been playing computer games. 
Any of these differences have not been tested for significance since the numbers of subjects in 
each of the experience categories are so few.  
 
The subjects who had replied less than 1 year of playing computer games had the least unified 
answers regarding which sound design they considered to be most varied (less repetitious), 
providing the most information and gave the higher sensation of presence. In this part of the 
subject-pool, only one out of six subjects considered the more detailed sound design as the 
more realistic sounding. The most unified subjects were those who had been playing 
computer games for the longest (since the 80’s or longer). All three subjects considered the 
more detailed sound design to be more realistic, less repetitious, providing the most 
information about the room of the detailed sound design and made them feel more present in 
that room.  
 

 
 

Fig. 5A: Replies for question 2, based on the subjects’ years of playing computer games. See fig. 5B 
for population numbers. 
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Experience No. of subjects: 
Less than 1 year 6 
Around 5 years 2 
Around 10 years 4 
Around 15 years 5 
Since the 80's or longer 3 

 
Fig. 5B: Subjects for each level of experience 

 
There is also an indication of a trend; with the number of years playing computer games 
increasing, the more the replies give majorities for the more detailed sound design being 
perceived as more varied (less repetitious), providing more information and a higher sensation 
of presence. 
 
This could mean that playing computer games and developing listening experience of how 
sound designs for computer games work and reacts brings a higher sensitivity to the details of 
a computer game’s sound design. 
 

5.4 Analysis of replies based on answers to question 2 
Those subjects who agreed to that the more detailed sound design sounded more realistic were 
most convinced that the two floors sounded differently and that the two floors responded 
differently to the subjects movements. This part of the test population was also most 
convinced that the more detailed sound design were more varied (less repetitious), provided 
more information and a higher sensation of presence. 
 
Those subjects who were neutral to the statement in question 2 had the most varied opinions 
about the sound designs and were the most undecided group.  
 
The two subjects who disagreed to the statement in question 2 were also most convinced that 
the room with the less detailed sound design were more varied (less repetitious), provided 
more information and a higher sensation of presence. 
 
 

6. Analysis and discussion of experiment method 

6.1 Question specific weaknesses 
 
To start with, here are further clarifications of a couple of the questionnaire questions: 
 
Question 1: “It is easier to orientate in room west”, “It is easier to orientate in room east” 
Question 3: “The floor in room west sounds more varied (less repetitious)”, “The floor in 
room east sounds more varied (less repetitious)” and the rest of the statements in question 3... 
These are not strictly formulated forced choice questions. The subjects have either answered 
“agree” on one of the two rooms or “disagree” for both rooms. If “disagree” was checked for 
both rooms, the subject remains neutral to both statements. 
There was a possibility of the test subjects answering Agree on both statements but none of 
the subjects did that. 
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If the questions had been formulated more thoroughly (ex. “It is easier to orientate in room 
west than in room east” and “The floor in room east sounds more varied (less repetitious) than 
room west”) than this might have been easier for the test subjects to understand. The current 
formulation could have caused some confusion for the test population. 
 
Question 4 
In the experiment instructions it was mentioned that there were no carpets lying on the floor, 
while there was an alternative for answering that the floor is a carpeted type of floor in 
question 4.  
The carpets mentioned in the instructions refer to rag carpets, oriental carpets or similar while 
the option in question 4 refers to wall-to-wall carpeting. Smaller carpets such as rag carpets 
and oriental carpets are very common in Swedish homes, while wall-to-wall carpeting is very 
rare. Due to this cultural context it was assumed that the test subjects would interpret the 
given information in this way. None of the test subjects did question this.  
 

6.2 General weaknesses 
Questionnaire questions 
The weak support for the hypothesis could depend on the order of the questionnaire questions. 
If question 2 would have been asked after question 3, which asks about the level of details and 
how repetitious the floors sound, would the results have been different then?  
It could also depend on the test subjects’ understanding of realism as a concept. “Realism” in 
the context of computer games is sometimes interpreted as something that is “good” or 
“better” due to the competition between computer game creators to create the most “realistic” 
computer game engines. 
 
The experiment has a small test population. 
If the test had been available on an internet website for subjects to complete by themselves a 
much larger test population could have been reached and more time could have been saved. 
An online test would on the other hand have brought some issues along, such as; differences 
in equipment, less opportunities for support from experiment leader and afterwards 
discussions, extra time and resources needed for development of test website. 
 
English language is not the native language for the test subjects. 
At some occasions help with translation were required. This also brings the risk that the 
questions were misinterpreted by the test subjects.  
 
Was the size of each room big enough for the test subjects to hear any difference?  
Usually, computer game maps are huge areas with many types of grounds/floors and not 
limited to a few rooms. This will be a weakness in the experiment, but due to time limitations 
it would not be possible to create a map of a more common size. 
 
Number of experienced variations over time and covered area  
There were no opportunities to monitor the movements of the test subjects except for the red 
trail and there was no possibility to determine the amount of time spent in each room by the 
subjects. This means that subjects could have heard different numbers of footsteps being 
played leading to different experiences of the two sound designs. A possible solution to this 
issue could have been a log registering the audio samples being played by the experiment 
software running hidden in the background allowing the experiment leaders to afterwards see 
how many samples were played during the tests with each subject. 
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These following issues were brought up by test subjects in discussions after the test was 
completed: 
 
The difference in the sound experiences of the two rooms is very subtle. 
Some of the test subjects mentioned after completing the test that they experienced different 
acoustics in the two rooms or that one of the rooms seemed larger or “colder” than the other. 
All these aspects were not included in the questionnaire and there was no attempting to create 
these in the creation of the experiment software or the audio samples used in the experiment. 
This could have been a result of shortcomings in the experiment instructions and could also 
have lead to the subjects listening for things that were not there.  
 
The instructions are difficult. 
At several occasions further explaining of the test subject’s tasks and the software functions 
were required. This could be connected with the issue with using English language in the 
instructions. 
 
The questionnaire questions are difficult and demanding. 
When questions are very specific they might be difficult for the test subjects to understand if 
they are not familiar with the research topic and requires a great deal of thinking from the test 
subjects. 
 

7. Conclusion 
The findings of the experiment indicates that adding more variations of the footstep sounds 
made the walking on the floor of the experiment computer game sound more realistic. The 
hypothesis was proven correct in this case. The more detailed sound design was also 
considered as less repetitious and but did not give the subjects a significantly higher sense of 
presence then the less detailed sound design. 
 
There has also been some indications found that suggest moving from an environment with 
one level of detailed sound design to another environment with a different level of detail has 
an impact on the subjects perception of the new environment’s sound design. The group that 
started from a less detailed sound design and moved to a more detailed one perceived the 
more detailed sound design as more realistic than the group who started out in the more 
detailed sound design and moved on to a less detailed one. 
 
Some indications have also been found that previous the level of experience from playing 
computer games might be related to the subjects’ ability to sense details and differences in 
different sound designs. 

 

8. Further research 
How many quasi-randomized footstep sounds are required for a test person to not noticing 
the re-use of the samples? 
- In this experiment, 64 samples were compared with 7 samples. What would the results be if 
the numbers of the samples were changed? 
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Experience of number of variations over time… 
- What if the test subjects had to spend a longer time in the virtual environment. Would they 
than have experienced the rooms differently? Some games are built to be played for shorter 
periods of time, whilst other games, such as MMORPG’s might immerse a player for years. 
Does a player spending long time in a virtual environment start to recognize all the variations 
of sound effects after a while? 
 
Problems with creating realism… 
- There may also be further issues with attempts to achieve realism in computer games. In the 
article “How Realistic is Realism? (Considerations on the Aesthetics of Computer Games)” [6] 
Wages et al. argue that attempts for high realism might make a computer game less believable 
and more expensive to produce.   
 
What are the goals of sound design in games, and is realism one of them? 
- In an interview at www.gamasutra.com (2004) [15] with Eric Kraber, the senior of 
Electronic Arts Los Angeles, he said that the goals for the sound design of the games series 
“Medal of Honor” were feedback, emotion and immersion. He also explains that one of the 
guiding principles were authenticity not realism. 
 

8.1 Variations on experiment 
This experiment could be modified into variations investigating relating issues in this problem 
space. By changing the sound set up for the two rooms to the same system for playing the 
footstep sounds in both rooms, it would possibly give more accurate results on how the 
amount of samples affect the experienced realism. 

http://www.gamasutra.com
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