
Differences in immersion in an experimental
setting when offered stereo sound versus

ambisonic sound
Emma van Linge

Rijksuniversiteit Groningen
e.c.van.linge@student.rug.nl

Abstract

There are many technologies available to record and reproduce audio. In this research we focus on the
differences in the extent of immersion in an experimental setting between stereo and ambisonic sound.
The participants watched a movie of a dance performed during Noorderzon, a festival in Groningen, the
Netherlands, and were provided with either one of the two sound reproduction methods, after which they
filled in a questionnaire. Their answers were compared to the answers of our control group, people who
watched the dance at Noorderzon itself. Our hypothesis was that people listening to ambisonic sound
would have a higher level of immersion and would therefore respond more similar to our control group
than people who had listened to stereo sound. The results did not reveal what we expected. However, some
results have been found indicating a difference between the answers of the group who had listened to stereo
and those who had listened to ambisonic sound.

1. Introduction

To gain knowledge for all the papers that
have been published up till this day, sci-
entists have set up and carried out mil-

lions of experiments [1]. Many of these took
place in laboratory settings, stressing the im-
portance of a high degree of validity to conduct
proper research. In this paper we will focus on
the ecological validity of experiments taking
place in laboratories, defined by M. Brewer as
’the approximation of methods, materials and
setting of the study to the real-world that is
being examined’ [2]. The results of an experi-
ment can be considered meaningless when the
level of ecological validity present is too low. If
the conditions do not approach the real world
setting, the answers provided by the partici-
pants might not approach the answers given
in the real-world situation, causing the results
to be unreliable, even when highly significant
results are discovered.
Despite the importance of ecological validity,
it will not always be set as a high priority due
to an existing trade-off between ecological va-

lidity and experimental control [3]. Setting up
an experiment in a controlled situation such as
a laboratory and use specialized devices, will
provide much higher experimental control but
might not even approach a natural situation as
we experience it in everyday life.
Of course, many experiments carried out in
laboratories cannot be done in a completely
natural environment. We could however try
to create an environment as natural as possi-
ble instead. When setting up an experiment
involving participants, the key to ecological
validity is immersion, and in our case spatial
immersion: ’Does the participant feel the simu-
lated world is perceptually convincing. Does
he or she feel that she is really "there" and
does the simulated world look and feel "real"’
[4]. In order to create a valid experiment, the
experimenter has to create an immersive envi-
ronment such that the participant will behave
and respond like he or she is a participant of
the actual environment instead of an objective
observer.
In this paper we examine the difference in im-
mersion between participants who have been
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offered stereo sound versus ambisonic sound
in an experimental setting. When it turns out
that ambisonic sound provides a higher level
of immersion, this will be a way for future ex-
periments to be set up with a higher level of
ecological validity without loosing experimen-
tal control.
Guastavino has provided the first evidence that
ambisonic sound is in fact more immersive in
some cases [5]. In her experiment she showed
that participants who had listened to stereo-
phonic sound described background noise in
a different way than participants who had lis-
tened to the original sounds in a natural envi-
ronment, and those who had listened to am-
bisonic sound used the same approach as the
control group.
In this research we did not investigate the meth-
ods of describing the sounds but focused on
the differences of the descriptions given. To do
this, three groups of participants who all saw a
different version of a dance performance were
asked to fill in a questionnaire. The reference
study was taken at the actual performance of
the dance, the participants of the other two
studies were showed a recording of the same
dance inside a thoroughly isolated studio and
were provided with either stereophonic or am-
bisonic sound. The answers of the three studies
were compared afterwards to determine any
correlation between immersion and the provi-
sion of ambisonic sound.

2. Experiment 1: Reference

study

2.1 Participants

During Noorderzon, a music and theater festi-
val in the city-center of Groningen, the Nether-
lands, 69 participants filled in a questionnaire
after they saw a dance performance. All the
participants were visitors of the festival who
took part because of their interest in the dance
performance. There were no selection criteria
to be able to join, apart from being on time as
there were a limited amount of places. This cre-

ated a highly diverse audience: the age ranged
between 12 and 71, there were 21 men and 48
women, and ten different nationalities were
represented.

2.2 Questionnaire

The questionnaire consisted entirely of multi-
ple choice questions. Considering the differ-
ent nationalities a Dutch and an English ver-
sion were created. We have attempted to avoid
any inequality between the two to make sure
the data from the two questionnaires could be
compared as if they were the same. 52 ques-
tions were asked, asking questions such as how
the participant felt during the performance, to
what extent he or she related to the individual
dancers, and if he or she felt any connection
with the audience group. The full question-
naires can be found in both English and Dutch
in Appendix A and B

2.3 Dance performance

The performed dances were initially created for
an experiment about group-dynamics, carried
out by scientists from the department of so-
cial psychology at the Rijksuniversiteit Gronin-
gen. Their aim was to study the effects of
group-dynamics when observed by people as
an outsider. Three different types of group-
dynamics were created and portrayed by the
performance of three different contemporary
dances. All three dances lasted 12,5 minutes,
and were improvised to a high degree, with
only a few rules to follow based on which
group-dynamics the dancers were portraying.
Everything besides the choreography, like the
dancers, their clothes, the music and room,
were kept similar to prevent any effects of el-
ements which were no subject of their study.
Also, it was decided to show every dance an
equal amount as different dances might effect
people in different ways.

2.4 Procedure

Before the dance would start, the participants
were told that although it was an experiment
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they should not concentrate on anything in par-
ticular other than the dance itself. After the
dance they were asked to take the English or
Dutch questionnaire from under their seat and
to start answering the questions. There was no
time limit so they could take as much time as
needed, but they were not allowed to commu-
nicate with each other during the answering of
the questionnaire.

3. Condition 1: Ambisonic

sound

3.1 Ambisonic sound

As mentioned, multiple approaches exist to
record and reproduce sound fields. The ap-
proach used in this second study is ambisonic
sound, an old technique which has a main fo-
cus on the spatial information of the original
sound scape [6]. Omnidirectional spatial infor-
mation is a very important aspect of making
sound perceived as natural because as humans
we are used to hearing sounds from every di-
rection around us. This will cause sound to
create an unnatural experience when it is not
omnidirectional as well and result in a fatigu-
ing experience [7].
The main difference between this technique
and others is that ambisonic sound encodes the
sound-field speaker-independently. It does not
create signals per speaker but captures all the
information of the soundscape. This method
allows the user to reproduce the sound with
any speaker configuration desired (with a min-
imum of 6 to produce full sphere replay) delet-
ing any limitations caused by en- and decoding
processes which other methods do entail. Next
to this, it can theoretically reproduce the sound
exactly as it was heard at the spot of the mi-
crophone instead of a transformation based on
the number of and positioning of the speakers
used.
During encoding, a microphone captures the
soundscape in four channels: W the omnidi-
rectional sound pressure, and XYZ, the three
Cartesian components of the pressure gradi-

ent. These channels together are also called
B-Format and combined they will reproduce
the spherical harmonics present at the original
soundscape. A lot more can be told about the
specific workings of ambisonic sound (see [6,
8, 9, 10]), however, this is beyond the scope
of this paper. The most important notion is
that ambisonic sound is presumed to be very
true to the original soundscape, which is the
reason why we expect it should create a highly
immersive experience.

3.2 Software, hardware, sound and
video material

During the performance at Noorderzon, high
resolution visual and auditory recordings were
made. The video was shot with a resolution of
2704x1536 pixels and a frame rate of 25 frames
per second. The sound was recorded with
a Core Sound TetraMic ambisonic surround
sound microphone, which makes a 6 channel
recording, making it able to create a B-format
ambisonic signal. Using CDP Multi-Channel
Toolkit, we extracted the four separate chan-
nels we needed, converted them to an A-format
signal and transformed this signal to B-format
using the software VVMic for TetraMic. During
the performance, the microphone was placed
at 1.50 meters height and 1.50 meter distance
from the stage in the middle of the audience,
hoping to create a soundfield which would
give the participants the sense to be part of the
actual audience. As the video was shot slightly
slanted, it was edited afterwards to undo this
effect. Also, we had to make sure the audio
and video tracks were precisely synchronized,
so we cut the recordings with a maximum off-
set of 10 ms using Magix movie edit pro and
Audacity. To provide ambisonic B-Format as
audio output, 8 Yamaha HS80M speakers were
used connected to the Focusrite Scarlett 18i20
audio interface . The .mp4 video files were
shown on a Panasonic TX-40AS640E 40 inch
LED HD flat-screen television connected to a
laptop placed outside the studio.
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3.3 Participants

The participants of the first condition formed a
less diverse group compared to the reference
study and can be categorized into three groups.
The first group consisted of 13 students of the
course Perception given at the University of
Groningen at the Master Artificial Intelligence.
The second group were 45 first year psychol-
ogy students from the University of Groningen
as well. We tried to get in contact with people
who are interested in dance through the dance
group Random Collision (the dancegroup who
performed at Noorderzon) to ensure that the
group of participants of this study would be
better comparable to those who participated in
the reference study. Unfortunately only 2 peo-
ple replied and showed up causing the group
of subjects to consist mostly of students.

3.4 Questionnaire

The questions asked after watching the dance
performance in the studio were mostly simi-
lar to those asked after the real performance.
A few questions were removed as comparing
them to the reference study wouldn’t provide
any useful information. Five multiple choice
questions about the experience of the studio,
audio and video were added to be able to make
a comparison between the stereo and the am-
bisonic condition. The complete questionnaire
can be found in Appendix C.

3.5 Studio

The experiment setting used in the ambisonic
and stereo condition was a soundproof stu-
dio of 3 by 4 meters. Due to its relative small
size, a maximum of three people could par-
ticipate during every experiment. The partici-
pants watched the performance on a television
which was attached to the wall about 1.5 meter
in front of them at eye level. The eight speak-
ers were placed in the corners of the studio
in a low and high quad forming a cube. To
make sure the participants would feel at ease,
we tried to make the studio as comfortable as
possible. Participants were seated on beanbags

instead of chairs, ventilation was installed to
keep the air fresh, and all the speakers were
concealed. To minimize the sense of being in
a studio even more, there would be no lights
turned on during the presentation so partici-
pants could only focus on the television where
the dance was shown.

3.6 Procedure

During the experiment the recordings taken
at Noorderzon were shown from start till end
excluding the introduction and the applause.
Instead, the experimenter gave a similar in-
troduction as this is perceived more natural
than hearing it from someone on a recording.
The questionnaire was provided on a laptop in-
stead of on paper. When the video was finished
the experimenter would walk into the studio
and hand the participants the laptops. Simi-
lar to the reference study, the participants got
as much time as needed to answer the ques-
tions but were not allowed to communicate
with each other. The complete procedure fol-
lowed by the experimenters can be found in
Appendix D.

4. Condition 2: Stereo

sound

4.1 Stereophonic sound

Although stereophonic sound does not entail
the use of only two audio channels and speak-
ers, as is believed by many people, we will
focus on this more common setup as it was
used during the experiments. Similar to am-
bisonic sound, stereophonic sound is a method
of presenting sound creating an illusion of di-
rectionality [11]. During encoding, two differ-
ently positioned microphones record the same
sounds simultaneously. This results in the mi-
crophones recording the same soundscape but
as of their positioning, the sound waves will
have a different magnitude and distinct timing.
During playback, the brain filters these subtle
differences and uses this information to deduce
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the positioning of the recorded sound sources,
also at positions where no speaker is present.
However, stereo sound using only two speak-
ers cannot provide full omnidirectional sound.
Compared to B-format, a lot of information
is lost (e.g. the Z channel, containing vertical
information), and the information present is
only provided in front of the participant as no
speakers are present at the rear.

4.2 Audio

As only one microphone was used to record
the sound scape during the performances at
Noorderzon, the participants weren’t offered
traditional stereophonic sound. The same 6
channel recordings were used, so in order to
transform them to a 2 channel stereophonic sig-
nal they were matrix-encoded into UHJ format,
which is suitable for direct playback on stereo
systems. The vertical information (Z channel)
was discarded, but in addition to left-right re-
production, UHJ tried to retain some of the
horizontal surround information by translating
sources in the back into out-of-phase signals.
This gives the listener some sense of rear local-
ization.

4.3 Participants

The group of participants during this condi-
tion largely had the same composition as in
the second condition. The same three different
groups were represented, with the only differ-
ence that there were 11 instead of 13 Perception
students and 41 instead of 45 first year psychol-
ogy students present. Overall it can be said
that the second and third group were highly
similar and thus comparable, opposed to the
reference group when compared to the two
studio conditions.

4.4 Questionnaire, Studio, Proce-
dure and Video recordings

The questionnaire, studio, procedure and video
recordings used during this condition were
identical to the ambisonic condition, with the
exception that only two of the eight present

speakers were used, the two front speakers of
the low quad.

5. Results

In the questionnaires we have been asking the
participants all kinds of questions to determine
the level of spatial immersion they were ex-
periencing. As it could be experienced either
consciously or unconsciously, we have used
two different methods to test this correctly.
To avoid incorrect conclusions, we decided
to leave out the entries of people who knew
what the experiment was about or of those who
participated in a trial where something went
wrong, e.g. the volume was too low, or the
internet connection failed.

5.1 Conscious immersion

To test conscious immersion, we provided all
the participants of the second and third exper-
iment with five extra questions asking about
their experience in the studio:

1 My experience of the performance was
different from being at the actual per-
formance because I’ve been watching a
recording.

2 The sound recordings were a good repre-
sentation of the sounds during the actual
performance.

3 Sound quality can make a big difference
in creating a true experience.

4 I felt like I was present at the actual per-
formance.

5 The sound quality influenced my experi-
ence of the performance...

Table 1: Questions to test conscious level of immersion

Every question could be answered on a scale
of seven ranging from Strongly disagree to
Strongly agree, or in case of question 5, Neg-
atively to Positively. Hence, a score of 4 is
neutral, a score below 4 disagrees and a score
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above 4 agrees with the statement. To compare
the answers of the two conditions, the means
of the answers per question were calculated
as well as the p-value using the statistical test
MANOVA.

Question Mean
Stereo

Mean
Am-
bisonic

P-Value

1 4.925 5.375 0.1095
2 4.962 4.891 0.7949
3 6.226 6.109 0.4907
4 3.434 3.609 0.5076
5 4.774 5.016 0.3912

Table 2: Results questions on conscious immersion

The results of these questions show us that the
two methods, stereo and ambisonic sound, do
not cause a significantly different level of con-
scious immersion. The first three questions had
a tendency towards stereo sound being more
immersive, and the last two questions showed
the opposite result. An important note is that
none of the questions showed a significantly
different result.

5.2 Unconscious immersion

We were able to test the level of unconscious
immersion due to the positive relation between
the experienced level of immersion and sim-
ilarity of the answers. The answers of the
experimental groups were compared to the
answers given by the reference group at No-
orderzon, and evaluated on their similarity.
Again, all the questions in the questionnaires
came with answers on a seven item ordinal
scale, making it possible to perform statistical
tests on the data and test for similarities and
significant differences.

Figure 1 shows the similarity of the answers
per question between the groups. Every set
of two groups has its own colour: compari-
son between answers given by our reference
group and stereo group is depicted in red, be-
tween the reference and ambisonic group is

blue and between the ambisonic and stereo
group is green. The y-axis represents the p-
value obtained by performing the statistical
MANOVA test on the data, the x-as the 34
questions asked in the questionnaire. As the
p-value tells us whether 2 groups differ signifi-
cantly when the value is below 0.05, a horizon-
tal line at 0.05 is included. For every data point
below this line, we know that the answers of
the two groups compared, significantly differ
from each other. In case of comparing with
the reference group, a result below 0.05 tells us
there was only a low level of immersion as the
experimental group gave different answers on
the same question than the control group. The
red and blue coloured lines do not give new in-
formation but make it easier to see whether the
stereo or ambisonic groups obtained a higher
p-value when compared the reference study.

R-A + R-A -
R-S + R-S - R-S + R-S - Total

S-A + 1 1 1 0 3
S-A - 12 3 3 13 31
Total 13 4 4 13
Total 17 17 34

Table 3: 34 MANOVA results summarized
R = reference group, S = Stereo condition, A =
Ambisonic condition, + = comparison between 2
groups is significantly different, - = comparison
between 2 groups is not significantly different

When looking at the summarized results in ta-
ble 3, there are two things that stand out. First
of all, comparison of the answers of the stereo
group to the ambisonic group barely produced
any significantly different results. Only at 3
questions, less than 10%, the stereo and am-
bisonic condition did differ significantly. Sec-
ondly, when comparing ambisonic condition
to the reference group, 50% of the questions
produce significantly different results, which is
exactly the same fraction as when stereophonic
sound is compared to the reference group.
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Figure 1: results MANOVA
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Based on our hypothesis we had expected
significant differences between answers given
by the stereo and ambisonic group. Also, we
had predicted that ambisonic sound would be
more immersive and therefore result in more
similar results than stereo compared to the
reference study. Results as expected can be
found only once, at question 33 (see figure 2a).
At this question, ambisonic sound did make
a difference in the experimental setting, and
it resulted in people experiencing a level of
immersion such that no significant difference
could be found between the ambisonic and
reference group based on their answers given
where this was not the case with stereophonic
sound. Three more questions with results as
expected, 18 29 and 32 (figure 2b 2c and 2d),
can be found when dismissing the fact whether
there is a significant difference between the
stereo and ambisonic group, and just look at
significant results at stereophonic-reference
and ambisonic-reference.

Four out of thirty-four questions support the
hypothesis, which is less than we expected.
On top of that, four questions point the other
direction (4,5,21,23, figure 3) and tell that
stereophonic sound is more immersive.

From these results we can conclude that the
hypothesis does not hold up. However, there
seems to be evidence that ambisonic sound
does in some way affect the answers given
compared to stereo sound. If using stereo-
phonic or ambisonic sound would result in
the same answers, not only would the results
show high p-values when comparing the an-
swers of the two conditions, but also similar
p-values when comparing the conditions to the
reference group. When looking at figure 1, it is
clear this is not the case, the p-values often lie
far apart.

In total there are 11 questions where differ-
ences between the two conditions are apparent.
There are 8 questions where one condition does
significantly differ from the reference group
where the other does not. Additionally,

(a) Question 33, expected result

(b) Question 18, expected result

(c) Question 29, expected result

(d) Question 32, expected result

Figure 2: Results as expected: Stereo-Reference signifi-
cantly different, Ambisonic-Reference not. No
significant result between Ambisonic-Stereo at
question 18, 29 and 32.
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(a) Question 4, unexpected result

(b) Question 5, unexpected result

(c) Question 21, unexpected result

(d) Question 23, unexpected result

Figure 3: Unexpected results: Ambisonic-Reference sig-
nificantly different, Stereo-Reference not. No
significant result between Ambisonic-Stereo at
question 5, 21 and 23.

question 1 shows a significant p-value when
comparing the answers of the stereo condi-
tion to the ambisonic condition. Last of all,
at questions 7 and 13 both conditions do not
differ significantly from the reference group,
but their p-values do lie more than 0.5 apart.

Looking at the 11 questions, we can conclude
that the level of immersion does not provide
an explanation of the results. The division
appears to be equal, there are five questions
where stereo is more immersive, and 6 where
ambisonic is more immersive. The type of
question asked does not seem to entail a re-
lation between the answers given either. We
have provided the participants with 8 blocks
of questions, every block with its own theme,
and questions from every block except one
reappear in the set of 11 questions.

Examining these specific questions does not
seem to provide an explanation for the results.
However, when considering all 34 questions,
there seems to be a tendency towards stereo
being more immersive in the first 10 questions,
and ambisonic in the last ten questions. This is
in line with the fact that listening to stereo is
more fatiguing[6] and should therefore show
less resemblance with the reference group the
longer the participant listens to it. However,
as all the questions were answered after the
dance had finished, this explanation does not
hold up.

When looking at the plot we see that questions
13-17 show high levels of immersion at both
conditions as none of the data-points reach
below the 0.05 line. These five questions are
all about the dancers, with no relation to the
audience/participant. When looking at all
the questions solely about the dancers (7-17
and 32-34), we find that 9 out of 15 show this
same result and 6 don’t. Additionally, when
looking at other questions with all data-points
above the 0.05 line we see that 50% is about the
audience instead of solely about the dancers,
showing that the subject of the question does
not seem to have an effect.
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All together, we have to conclude that we can-
not find much evidence supporting our hypoth-
esis but the results do show yet unexplainable
effects.

6. Discussion

Although no significant proof can be found
supporting our hypothesis, we cannot say with
certainty that using ambisonic sound has no
effect on spatial immersion. There are a few
possible causes why we might not see the re-
sults we expected:
During the performance at Noorderzon, the
main sound sources that were recorded were
the speakers playing the music and the dancers
moving around. As only two speakers were
used to play the music, participants were in fact
listening to an ambisonic recording of stereo-
phonic sound. This effect could have been
reduced if more sounds were made behind
or next to the microphone during the perfor-
mance, creating a richer and more omnidirec-
tional soundscape. Unfortunately, this did not
happen and has probably minimized any effect
that was to be found.
By using a television screen, participants were
not only offered auditory stimuli, but visual
stimuli as well. As the level of immersion will
already decrease considerably when watching
a dance performance on a television screen,
this might have had such a big effect that the
difference in spatial immersion created by us-
ing ambisonic sound was undone.
The participants taking part in the second and
third studies were mainly students from the
university of Groningen (RUG) while the pool
of participants of our control group had a much
higher variety. Also, a substantial part of the
RUG students participated because they were
obliged to, while Noorderzon subjects partici-
pated because of their interest in the dance.
The ambiance of the studio was completely dif-
ferent compared to Noorderzon, which might
have created a mindset which caused people to
answer differently. This effect could have been

amplified as well by the fact that the audience
during Noorderzon consisted of about 30 peo-
ple while only three participants were present
at a time in the studio.

7. Conclusion

All the reasons mentioned previously, com-
bined with the fact that we have obtained some
still unexplainable results, show us that we can-
not discard ambisonic sound yet for having no
effect on spatial immersion. Before we can tell
with certainty whether ambisonic sound has
no effect, more research should be done taking
into account the four points stated in the dis-
cussion. Also, to be able to explain the results
we have found in this research, a comparison
should be made between our results and re-
sults of new research. Despite the reasons why
this experiment did not provide reliable results,
we should not discard the fact that this experi-
ment indicates that there is no relation between
using ambisonic sound in an experimental set-
ting and a higher level of spatial immersion.
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This is the questionnaire. 

You may only open this after the performance.	  



	  

QAuENG 
	  

1/10 

faculty	  of	  behavioural	  
and	  social	  sciences	  

	   	  

	  

  

As part of the study we ask you to answer some questions about the performance of 

Random Collision and your feelings about it. It is all about your first impression. There 

are no correct or incorrect responses. Your responses will be kept strictly confidential 

and anonymous. Please do not discuss with other participants when filling in the 

questionnaire. 

Please note that the questionnaire is printed on both sides! 



	  

QAuENG 
	  

2/10 

faculty	  of	  behavioural	  
and	  social	  sciences	  

	   	  

	  

 

 
 

 

1. I felt passive, calm, quiet. 
1      2      3      4      5      6      7 

I felt active, dynamic, 

cheerful. 

2. I felt unpleasant, not at ease, 

uncomfortable. 
1      2      3      4      5      6      7 

I felt pleasant, at ease, 

comfortable.  

3. I felt bored, inattentive, 

uninterested.  
1      2      3      4      5      6      7 

I felt aroused, attentive, 

interested.  

4. I felt chaotic, incoherent, 

disharmonious. 
1      2      3      4      5      6      7 

I felt structured, coherent, 

harmonious.  

5. I felt spontaneous, 

thoughtless, free. 
1      2      3      4      5      6      7 

I felt mindful, conscious, 

controlled. 

6. I felt gentle, small, weak. 

 
1      2      3      4      5      6      7 

I felt powerful, big, strong. 

 

  

How did you feel during the performance?  

Below you will find three related moods (for example “passive, calm, quiet”) and their 

opposites (for example “active, cheerful, dynamic”). Think back to the performance. To 

what extent did your mood tend to be more on one side or the other? Indicate this on a 

scale from 1 to 7 by circling a number. Please indicate how all three moods together 

describe your state of mind: keep in mind when one or two moods “fit” less well.  



	  

QAuENG 
	  

3/10 

faculty	  of	  behavioural	  
and	  social	  sciences	  

	   	  

	  

 

7. The dancers were passive, 

calm, quiet. 
1      2      3      4      5      6      7 

The dancers were active, 

dynamic, cheerful. 

8. The dancers were unpleasant, 

not at ease, uncomfortable. 
1      2      3      4      5      6      7 

The dancers were pleasant, 

at ease, comfortable.  

9. The dancers were bored, 

inattentive, uninterested.  
1      2      3      4      5      6      7 

The dancers were aroused, 

attentive, interested.  

10. The dancers were chaotic, 

incoherent, disharmonious. 
1      2      3      4      5      6      7 

The dancers were structured, 

coherent, harmonious.  

11. The dancers were 

spontaneous, thoughtless, 

free. 

1      2      3      4      5      6      7 
The dancers were mindful, 

conscious, controlled. 

12. The dancers were gentle, 

small, weak. 
1      2      3      4      5      6      7 

The dancers were powerful, 

big, strong. 

  

What impression did the dancers as a group make during the performance?  

Now we want you to fill in the same questions for your impression of the dancers as a 

group.  
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Strongly                                    Strongly 

disagree                                       agree 

13. I feel the dancers are a unit.  

 
   1       2       3       4       5       6       7 

14. I thought there was a sense of togetherness among 

the dancers.  
   1       2       3       4       5       6       7 

15. Each dancer fulfilled an important role in the 

performance.  
   1       2       3       4       5       6       7 

16. I believe each dancer was indispensable to the 

performance.  
   1       2       3       4       5       6       7 

17. The performance would remain the same with one 

dancer less.  
   1       2       3       4       5       6       7 

18. During the performance I identified with the dancers.  

 
   1       2       3       4       5       6       7 

19. During the performance I felt as one with the dancers.  

 
   1       2       3       4       5       6       7 

20. During the performance I felt connected with the 

dancers.  
   1       2       3       4       5       6       7 

21. I felt like an outsider when I watched the performance. 

 
   1       2       3       4       5       6       7 

22. During the performance I identified with none of the 

dancers.  
   1       2       3       4       5       6       7 

23. During the performance there were some dancers I 

identified with more than with other dancers.  
   1       2       3       4       5       6       7 

24. During the performance I identified with all dancers 

equally.  
   1       2       3       4       5       6       7 

 

 

The following statements are about your feelings about the dance group during the 

performance. Indicate for each statement to what extent you agree with this on a scale 

from 1 (strongly disagree) to 7 (strongly agree). 
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Strongly                                    Strongly 

disagree                                       agree 

25. During the performance I identified with the audience.  

 
   1       2       3       4       5       6       7 

26. During the performance I felt as one with the 

audience.  
   1       2       3       4       5       6       7 

27. During the performance I had the feeling that I 

belonged to the audience.  
   1       2       3       4       5       6       7 

28. During the performance I felt connected with the 

audience.  
   1       2       3       4       5       6       7 

29. During the performance I felt that the audience was a 

unit.  
   1       2       3       4       5       6       7 

30. During the performance I experienced a sense of 

togetherness in the audience.  
   1       2       3       4       5       6       7 

	  

	   	  

The following statements are about the audience during the performance. Indicate to 

what extent you agree with this from 1 (strongly disagree) to 7 (strongly agree). 

	  



	  

QAuENG 
	  

6/10 

faculty	  of	  behavioural	  
and	  social	  sciences	  

	   	  

	  

	  

 
 
 

Strongly                                    Strongly 

disagree                                       agree 

31. The performance made me think. 

 
   1       2       3       4       5       6       7 

32. I was absorbed by the performance. 

 
   1       2       3       4       5       6       7 

33. The dancers’ movements were contagious. 

 
   1       2       3       4       5       6       7 

34. During the performance I searched for meaning. 

 
   1       2       3       4       5       6       7 

35. I felt there was a clear meaning in the performance. 

 
   1       2       3       4       5       6       7 

36. The performance seemed to be interpretable in only 

one way. 
   1       2       3       4       5       6       7 

37. I am afraid I did not understand the performance as it 

was intended.  
   1       2       3       4       5       6       7 

38. I feel that I could experience the performance in my 

own way. 
   1       2       3       4       5       6       7 

39. I believe the performance can be experienced in 

different ways. 
   1       2       3       4       5       6       7 

40. I think the performance was directed. 

 
   1       2       3       4       5       6       7 

41. It seemed as if the dancers were told what to do. 

 
   1       2       3       4       5       6       7 

42. It seemed as if the dancers spontaneously made their 

own decisions. 
   1       2       3       4       5       6       7 

	  

	   	  

The following statements are about how you experienced the performance.  
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Strongly                                    Strongly 

disagree                                       agree 

43. It is important that the people in the audience 

experienced the performance in the same way.  
   1       2       3       4       5       6       7 

44. I believe that each person in the audience has 

experienced the performance in the same way.  
   1       2       3       4       5       6       7 

45. I believe that each person in the audience has 

experienced the performance in his/her own way. 
   1       2       3       4       5       6       7 

46. I believe I experienced the performance differently 

than the other people in the audience.  
   1       2       3       4       5       6       7 

47. I am afraid that I experienced the performance 

differently than the other people in the audience.  
   1       2       3       4       5       6       7 

48. I feel that I can be myself in this audience.  

 
   1       2       3       4       5       6       7 

	  

	  

	  

 
 
 

Strongly                                    Strongly 

disagree                                       agree 

49. I felt that the audience and the dancers were a unit 

during the performance.  
   1       2       3       4       5       6       7 

50. I experienced a sense of togetherness between the 

audience and the dancers during the performance.  
   1       2       3       4       5       6       7 

51. I have the feeling that the audience and the dancers 

were as one during the performance. 
   1       2       3       4       5       6       7 

  

The following statements are about how you experienced the performance and the 

audience. Indicate to what extent you agree with this from 1 (strongly disagree) to 7 

(strongly agree). 

	  

The following statements are about your feelings about the dancers and the audience. 
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audience dancers 

Below you will find seven figures that represent the closeness between the audience 

and the dancers. Please mark one figure that best describes the closeness between 
the audience and the dancers during the performance. 

audience 

 

dancers 

audience 

 

dancers 

audience 

 

dancers 

audience 

 

dancers 

audience 

 

dancers 

audience 

 

dancers 
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Strongly                                    Strongly 

disagree                                       agree 

52. Because of this performance my interest in modern 

dance increased. 
   1       2       3       4       5       6       7 

53. Because of this performance I am curious about the 

other activities of Random Collision.  
   1       2       3       4       5       6       7 

54. I would like to subscribe for the newsletter from 

Random Collision so I am informed about future 

performances and activities. 

(tick a box to indicate your answer) 

☐ yes, subscribe me: 

e-mail address:  

……………………………………… 

☐ I am already subscribed. 

☐ no thank you. 

 

 

 
 

 
Never                                             Often 

55. How often do you participate in cultural activities 

(museums, exhibitions, concerts, theatre, festivals, 

film, etc.)? 

   1       2       3       4       5       6       7 

56. How often do you visit dance performances? 

 
   1       2       3       4       5       6       7 

57. How often do you visit modern dance performances? 

 
   1       2       3       4       5       6       7 

58. Have you even visited a performance from Random 

Collision? 

(tick a box to indicate your answer) 

☐ no	 

☐ yes, …………. times.  

Finally, some questions about you. 

 

The following statements and questions are about modern dance and Random 

Collision. Answer the questions or indicate to what extent you agree with this from 1 

(strongly disagree) to 7 (strongly agree).  
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59. Did you know any of the dancers from the 

performance?  

(tick a box to indicate your answer) 

☐ no (go to question 60) 

☐ yes (go to question 59a) 

59a.  If so, how well do you know this person/ these 

persons?  

(based on the person you know best) 

 

☐ barely 

☐ somewhat 

☐ good 

☐ very good	 

60. What is your age?  

 ……………………………………… 

61. What is your gender? 

 ……………………………………… 

62. What is your nationality? 

 ……………………………………… 

 

63. Do you have any comments you would like to add?  

 

 

 

 

64. What, according to you, is the purpose of this study?  

 

 

 

 

65. Date and time performance:     Seat number: 

 

Thank you very much for your participation!

This is the end of the questionnaire. Did you answer all the questions?  

You can leave this questionnaire underneath your seat. Please remain seated until 
further instructions. 



B. Appendix B: Dutch Questionnaire used during Reference

Study
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Dit is de vragenlijst.  

Deze mag u pas bekijken ná de voorstelling. 



 

VrPuNL	  1/10 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

In het kader van het onderzoek verzoeken we u een aantal vragen te beantwoorden 

over de voorstelling en uw gevoelens daarover. Het gaat daarbij om uw eerste indruk. 

Er zijn geen juiste of onjuiste antwoorden. De antwoorden zullen strikt vertrouwelijk en 

anoniem verwerkt worden. U wordt verzocht tijdens het invullen van de vragenlijst niet 

te overleggen. 

Let op, de vragenlijst is dubbelzijdig gedrukt! 
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1. Ik voelde me passief, kalm, 

bedaard. 
1      2      3      4      5      6      7 

Ik voelde me actief, 

dynamisch, opgewekt. 

2. Ik voelde me onplezierig, 

ongemakkelijk, onaangenaam. 
1      2      3      4      5      6      7 

Ik voelde me plezierig, op 

mijn gemak, comfortabel.  

3. Ik voelde me verveeld, 

onaandachtig, 

ongeïnteresseerd. 

1      2      3      4      5      6      7 
Ik voelde me geprikkeld, 

aandachtig, geïnteresseerd. 

4. Ik voelde me chaotisch, 

onsamenhangend, 

disharmonisch. 

1      2      3      4      5      6      7 
Ik voelde me gestructureerd, 

samenhangend, harmonisch. 

5. Ik voelde me spontaan, 

gedachteloos, vrij. 
1      2      3      4      5      6      7 

Ik voelde me bedachtzaam, 

bewust, beheerst. 

6. Ik voelde me zachtaardig, 

klein, zwak. 
1      2      3      4      5      6      7 

Ik voelde me krachtig, groot, 

sterk. 

 

  

Hoe voelde u zich tijdens de voorstelling?  

Hieronder vindt u een drietal gerelateerde stemmingen (bijvoorbeeld "passief, kalm, 

bedaard") en hun tegengestelden (bv. "actief, opgewekt, dynamisch"). Denk terug aan 

de voorstelling. In hoeverre neigde uw stemming meer naar de ene kant of naar de 

andere kant? Geef dit aan op een schaal van 1 t/m 7 door een cijfer te omcirkelen. Geef 

aan in hoeverre de drie stemmingen tezamen uw gemoedstoestand beschrijven: houd 

er rekening mee als er een of twee minder goed "passen". 
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7. De dansers waren passief, 

kalm, bedaard. 
1      2      3      4      5      6      7 

De dansers waren actief, 

dynamisch, opgewekt. 

8. De dansers waren onplezierig, 

ongemakkelijk, onaangenaam. 
1      2      3      4      5      6      7 

De dansers waren plezierig, 

op mijn gemak, comfortabel.  

9. De dansers waren verveeld, 

onaandachtig, 

ongeïnteresseerd. 

1      2      3      4      5      6      7 
De dansers waren 

geprikkeld, aandachtig, 

geïnteresseerd. 

10. De dansers waren chaotisch, 

onsamenhangend, 

disharmonisch. 

1      2      3      4      5      6      7 
De dansers waren 

gestructureerd, 

samenhangend, harmonisch. 

11. De dansers waren spontaan, 

gedachteloos, vrij. 
1      2      3      4      5      6      7 

De dansers waren 

bedachtzaam, bewust, 

beheerst. 

12. De dansers waren 

zachtaardig, klein, zwak. 
1      2      3      4      5      6      7 

De dansers waren krachtig, 

groot, sterk. 

  

Welke indruk maakte de dansers als groep tijdens de voorstelling?  

Nu vragen we u dezelfde vragen in te vullen over uw indruk van de dansers als groep. 
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Helemaal                                Helemaal 

oneens                                           eens 

13. Voor mijn gevoel zijn de dansers een eenheid. 

 
   1       2       3       4       5       6       7 

14. Ik heb het gevoel dat er saamhorigheid was tussen de 

dansers. 
   1       2       3       4       5       6       7 

15. Elke danser vervulde een belangrijke rol in de 

voorstelling. 
   1       2       3       4       5       6       7 

16. Ik denk dat elke danser onmisbaar was voor de 

voorstelling. 
   1       2       3       4       5       6       7 

17. Met één danser minder zou de voorstelling hetzelfde 

blijven.  
   1       2       3       4       5       6       7 

18. Tijdens de voorstelling identificeerde ik me met de 

dansers. 
   1       2       3       4       5       6       7 

19. Tijdens de voorstelling voelde ik me één met de 

dansers. 
   1       2       3       4       5       6       7 

20. Tijdens de voorstelling voelde ik mij verbonden met de 

dansers. 
   1       2       3       4       5       6       7 

21. Ik voelde me een buitenstaander toen ik naar de 

voorstelling keek. 
   1       2       3       4       5       6       7 

22. Tijdens de voorstelling identificeerde ik me met geen 

van de dansers 
   1       2       3       4       5       6       7 

23. Tijdens de voorstelling waren er sommige dansers 

waarmee ik me meer identificeerde dan met andere 

dansers. 

   1       2       3       4       5       6       7 

24. Tijdens de voorstelling identificeerde ik me met alle 

dansers evenveel. 
   1       2       3       4       5       6       7 

 

  

Hieronder staan een aantal stellingen over de dansgroep tijdens de voorstelling. Geef 

voor elke stelling aan in hoeverre u het hier mee eens bent op een schaal van 1 

(helemaal oneens) tot en met 7 (helemaal eens). 
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Helemaal                                Helemaal 
oneens                                           eens 

25. Tijdens de voorstelling identificeerde ik me met het 

publiek. 
   1       2       3       4       5       6       7 

26. Tijdens de voorstelling voelde ik me één met het 

publiek. 
   1       2       3       4       5       6       7 

27. Tijdens de voorstelling had ik het gevoel dat ik bij het 

publiek hoorde. 
   1       2       3       4       5       6       7 

28. Tijdens de voorstelling voelde ik mij verbonden met 

het publiek. 
   1       2       3       4       5       6       7 

29. Tijdens de voorstelling vormde het publiek voor mijn 

gevoel een eenheid. 
   1       2       3       4       5       6       7 

30. Tijdens de voorstelling ervoer ik een gevoel van 

saamhorigheid in het publiek. 
   1       2       3       4       5       6       7 

	  

	   	  

De volgende vragen gaan over het publiek tijdens de voorstelling. Geef aan in hoeverre 

u het ermee eens bent van 1 (helemaal oneens) tot en met 7 (helemaal eens). 
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Helemaal                                Helemaal 

oneens                                           eens 

31. De voorstelling zette me aan het denken. 

 
   1       2       3       4       5       6       7 

32. Ik ging op in de voorstelling. 

 
   1       2       3       4       5       6       7 

33. De bewegingen van de dansers waren aanstekelijk. 

 
   1       2       3       4       5       6       7 

34. Tijdens de voorstelling zocht ik naar betekenis. 

 
   1       2       3       4       5       6       7 

35. Ik had het gevoel dat er een duidelijke betekenis zat in 

de voorstelling. 
   1       2       3       4       5       6       7 

36. De voorstelling leek me maar voor één uitleg vatbaar. 

 
   1       2       3       4       5       6       7 

37. Ik ben bang dat ik de voorstelling niet heb begrepen. 

 
   1       2       3       4       5       6       7 

38. Ik heb het gevoel dat ik de voorstelling op mijn eigen 

manier kon beleven. 
   1       2       3       4       5       6       7 

39. Ik denk dat de voorstelling op verschillende manieren 

kon worden beleefd. 
   1       2       3       4       5       6       7 

40. Ik denk dat de voorstelling geregisseerd was. 

 
   1       2       3       4       5       6       7 

41. Het leek alsof de dansers was verteld wat zij moesten 

doen. 
   1       2       3       4       5       6       7 

42. Het leek alsof de dansers spontaan hun eigen 

beslissingen namen. 
   1       2       3       4       5       6       7 

	  

	   	  

De volgende vragen gaan over uw beleving van de voorstelling.  
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Helemaal                                Helemaal 

oneens                                           eens 

43. Het is belangrijk dat de mensen in het publiek de 

voorstelling op dezelfde manier hebben beleefd. 
   1       2       3       4       5       6       7 

44. Ik denk dat elke persoon in het publiek de voorstelling 

op dezelfde manier heeft beleefd. 
   1       2       3       4       5       6       7 

45. Ik denk dat elke persoon in het publiek de voorstelling 

op zijn/haar eigen manier heeft beleefd. 
   1       2       3       4       5       6       7 

46. Ik denk dat ik de voorstelling anders heb beleefd dan 

de andere personen in het publiek. 
   1       2       3       4       5       6       7 

47. Ik ben bang dat ik de voorstelling anders heb beleefd 

dan de andere personen in het publiek. 
   1       2       3       4       5       6       7 

48. Ik heb het gevoel dat ik mijzelf kan zijn in dit publiek. 

 
   1       2       3       4       5       6       7 

	  

	  

	  

 
 
 

Helemaal                                Helemaal 

oneens                                           eens 

49. Voor mijn gevoel vormden het publiek en de dansers 

een eenheid tijdens de voorstelling. 
   1       2       3       4       5       6       7 

50. Ik ervoer een gevoel van saamhorigheid tussen het 

publiek en de dansers tijdens de voorstelling. 
   1       2       3       4       5       6       7 

51. Ik heb het gevoel dat het publiek en de dansers als 

één waren tijdens de voorstelling. 
   1       2       3       4       5       6       7 

	  

  

Hieronder staan een aantal stellingen over uw beleving van de voorstelling en het 

publiek. Geef aan in hoeverre u het hier mee eens bent van 1 (helemaal oneens) tot en 

met 7 (helemaal eens). 

 

De volgende stellingen gaat over uw gevoelens over de dansers en het publiek.  
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publiek dansers 

Hieronder staat zeven figuren die de verbondenheid tussen het publiek en de dansers 

weergeeft. Geef aan welk figuur het best de verbondenheid tussen het publiek en de 
dansers tijdens de voorstelling weergeeft.  

publiek 

 

dansers 

publiek 

 

dansers 

publiek 

 

dansers 

publiek 

 

dansers 

publiek 

 

dansers 

publiek 

 

dansers 
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Helemaal                                Helemaal 

oneens                                           eens 

52. Door deze voorstelling nam mijn interesse in moderne 

dans toe. 
   1       2       3       4       5       6       7 

53. Door deze voorstelling ben ik nieuwsgierig naar de 

andere activiteiten van Random Collision. 
   1       2       3       4       5       6       7 

54. Ik wil mij aanmelden voor de nieuwsbrief van Random 

Collision om op de hoogte te zijn van toekomstige 

voorstellingen en activiteiten. 

(vink aan wat van toepassing is) 

☐ ja, meld me aan: 

e-mailadres:  

…………………………………… 

☐ ik ben al aangemeld. 

☐ nee, dank je. 

 

 

 
 Nooit                                             Vaak 
55. Hoe vaak neemt u deel aan culturele activiteiten 

(musea, tentoonstellingen, concerten, theater, 

festivals, film e.d.)? 

   1       2       3       4       5       6       7 

56. Hoe vaak gaat u naar een dansvoorstelling? 

 
   1       2       3       4       5       6       7 

57. Hoe vaak gaat u naar een moderne dansvoorstelling? 

 
   1       2       3       4       5       6       7 

58. Heeft u eerder een voorstelling van Random Collision 

bezocht? 

(vink aan wat van toepassing is) 

☐ nee	 

☐ ja, ……………. keer. 

Hieronder staan een aantal stellingen en vragen over moderne dans en over Random 

Collision. Vink een antwoord aan of geef aan in hoeverre u het eens bent van 1 

(helemaal oneens) tot en met 7 (helemaal eens). 

 

Tot slot nog een aantal vragen over u. 
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59. Kende u een van de dansers uit de voorstelling? 

(vink aan wat van toepassing is) 
☐ nee (ga naar vraag 60) 

☐ ja (ga naar vraag 59a) 

59a.  Zo ja, hoe goed kende u deze 

persoon/personen?  

(uitgaande van de persoon die je het best kent) 

 

☐ nauwelijks 

☐ enigszins 

☐ goed 

☐ zeer goed	 

60. Hoe oud bent u?  

 ……………………………………… 

61. Wat is uw geslacht?  

 ……………………………………… 

62. Wat is uw nationaliteit? 

 ……………………………………… 

 

63. Heeft u nog opmerkingen die u wilt toevoegen?  

 

 

 

 

64. Wat is volgens u het doel van dit onderzoek? 

 

 

 

 

65. Datum en tijd voorstelling:      Stoelnummer: 

 

Hartelijk dank voor uw deelname!

Dit is het eind van de vragenlijst. Heeft u alle vragen beantwoord?  

Dan kunt u deze vragenlijst onder uw stoel neerleggen. Gelieve te blijven zitten tot 

nadere instructies volgen. 



C. Appendix C: Questionnaire used at Stereo and Ambisonic

condition

How did you feel during the performance?
Below you will find related moods (for example ’passive, calm, quiet’) and their opposites (for
example ’active, cheerful, dynamic’). Think back to the performance. To what extent did your
mood tend to be more on one side or the other? Indicate this on a scale from 1 to 7.

1. I felt passive, calm, quiet active, dynamic, cheerful.

2. I felt unpleasant, not at ease, uncomfortable pleasant, at ease, comfortable.

3. I felt bored, inattentive, uninterested aroused, attentive, interested.

4. I felt chaotic, incoherent structured, coherent.

5. I felt spontaneous, thoughtless, free vmindful, conscious, controlled.

6. I felt gentle, small, sensitive powerful, big, strong.

Now answer the same questions for your impression of the dancers as a group.
What impression did the dancers as a group make during the performance?

7. The dancers were passive, calm, quiet <-> active, dynamic, cheerful.

8. The dancers were unpleasant, not at ease, uncomfortable <-> pleasant, at ease, comfortable.

9. The dancers were bored, inattentive, uninterested <-> aroused, attentive, interested.

10. The dancers were chaotic, incoherent <-> structured, coherent.

11. The dancers were spontaneous, thoughtless, free <-> mindful, conscious, controlled.

12. The dancers were gentle, small, sensitive <-> powerful, big, strong.

The following statements are about the dance group during the performance. Indicate
for each statement to what extent you agree with this on a scale from strongly disagree
to strongly agree.

13. The dancers are a unit.

14. There was a sense of togetherness among the dancers.

15. Each dancer fulfilled an important role in the performance.

16. Each dancer was indispensable to the performance.

17. The performance would remain the same with one dancer less.

The following statements are about you and the dance group during the performance.
Indicate for each statement to what extent you agree with this on a scale from strongly
disagree to strongly agree.

18. I identified with the dancers.
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19. I felt as one with the dancers.

20. I felt connected with the dancers.

21. I felt like an outsider when I watched the performance.

Below you see a fragment from the end of the performance in which the dancers are
numbered. The following statements are about how connected you felt with each dancer.
Indicate for each statement to what extent you agree with this on a scale from strongly
disagree to strongly agree.

22. During the performance I felt connected with dancer 1.

23. During the performance I felt connected with dancer 2.

24. During the performance I felt connected with dancer 3.

25. During the performance I felt connected with dancer 4.

26. During the performance I felt connected with dancer 5.

The following statements are about your audience group (you and the other person(s)
with whom you watched the performance). Indicate to what extent you agree with these
statements.

27. I identify with my audience group.

28. I feel as one with my audience group.

29. I have the feeling I belong to my audience group.

30. I feel connected with my audience group.

31. I feel that my audience group is a unit.

32. I experience a sense of togetherness in my audience group.

The following statements are about the relationship between the dance group and your
audience group (you and the other person(s) with whom you watched the performance).
Indicate to what extent you agree with these statements.

33. I felt that our audience group and the dance group were a unit.

34. I experienced a sense of togetherness between our audience group and the dance group.

35. I had the feeling that our audience group and the dance group were as one.

Below you find seven figures that represent the closeness between your audience group
(you and the other person(s) with whom you watched the performance, labelled Group)
and the dance group (labelled Dancers).

36. Please mark one figure that best represents the closeness you experienced between your
group and the dancers while watching the performance.

Indicate to what extent you agree with each of these statements about the performance
you watched.
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37. I think the performance was directed.

38. It seemed as if the dancers were told what to do.

39. It seemed as if the dancers spontaneously made decisions.

40. I think the performance was improvised.

The following statements are about your opinion about the performance you watched.
Indicate to what extent you agree with each of these statements.

41. I thought the performance was well executed.

42. I enjoyed watching the performance.

43. I thought the movements of the dancers looked professional.

44. I felt that the movements of the dancers were difficult.

What did you think of the performance? Indicate which of the two opposite words best
describes your evaluation of the performance on a scale from 1 to 7. 1 indicates that you
completely agree with the word on the left, 7 indicates that you completely agree with the
word on the right.

45. Bad Good

46. Ugly Beautiful

47. Sad Happy

48. Unpleasant Pleasant

49. Light Heavy

50. Simple Complex

51. Passive Active

52. Relaxed Tense

Indicate to what extent you agree with each of these statements about your experience of
watching the performance.
While watching the performance...

53. I experienced total concentration.

54. I lost my normal awareness of time.

55. I was worried about what the other person(s) in the room may have been thinking of me.

Please indicate on a scale from strongly disagree to strongly agree to what extent you
agree with the following statements.

56. My experience of the performance was different from being at the actual performance
because I’ve been watching a recording
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57. The video recording was a good representation of the view during the actual performance.

58. The sound recordings were a good representation of the sounds during the actual perfor-
mance.

59. Video quality can make a big difference in creating a true experience.

60. Sound quality can make a big difference in creating a true experience.

61. I felt like I was present at the actual performance.

Please finish the following statements by indicating to what extent the sound and im-
age quality of the video influenced you negatively or positively.

62. The sound quality influenced my experience of the performance...

63. The video quality influenced my experience of the performance...
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D. Appendix D: Protocol Experimenters used at Stereo and

Ambisonic condition
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Protocol – Dance Cinema 

Setting up everything for the first time 
Turn on the pc (password = …) 
Turn on the tv and press on ok to select HDMI1 as the source. 
Make sure the HDMI cable of the tv is plugged into the laptop. 
Turn on the laptop with the colorful cover. If the screen stays black, the signal is probably on 
the tv so have a look in the studio. If so, you can take the wireless mouse in so you see 
everything that’s going on. 
Select the guest account to log in. 
Click on the tile with desktop on it, you should see a normal windows desktop now (black) 
Rightclick on the desktop and go to 'screen resolution'   
There should be two screens displayed, click on the bigger one and make sure this is the 
Panasonic tv. This should be mentioned somewhere below the pictures of the screens. At the 
bottom of the window, it should say “ this is your main screen’, or something like this. Of not, 

select ‘ Make this my main display’. 
Close the window. 
Make sure the red thing (scarlet 18i20) to the left of the computer (not laptop) is turned on. 
Make sure that on the Scarlet the volume monitor is turned almost all the way to the right. 
(it's the 3rd dial from the right) 
Make sure the usb cable with the yellow string (of the red scarlet control) is plugged into the 
laptop 
Open Scarlett MixControl (press the windows key and type in scarlett + enter) 
If the window appears on the tv, drag it to the laptop screen. This should be done for all the 
windows, so that nothing is visible on the tv (to do this, hold the windows key and press the 
right arrow twice. The window should now appear on the laptop screen.  (this only works if 
the window is selected, and not for the scarlet window) 
In the scarlet window, press file and the open. Open Octo_longside_18i20  

Select the tab mix 1 at the top.  
Open the folder Experiment_Emma on the desktop. 
Hold shift and right click, and afterwards click on ' open command window here'. (Again, it 
might appear on the tv screen instead of the laptop.) 
In the command prompt, the line at the top should say: 
E:\Experiment_Emma> 
Make sure everything works by trying to play one condition. This is explained in part 3. 
 
PART 1: Welcoming the participant 

Note all the information on the participant list of the participants who arrive. 

Ask them if they are participating for SONA credits. If so, fill in their SONA number on the 
participant list (make sure that they give their SONA number, NOT their student number). 
Check in SONA-systems whether the student indeed signed in for this timeslot. 

Ask them to fill in the 2 informed consents (name, date, and signature). 

PART 2: Seating the participants and introducing the study 

Seat each participant in the seat you assigned to them (should be filled in on the participant 
list). 

Assign each participant a seat in the soundproof lab. Explain that they will be watching a 



dance performance on screen and fill in a questionnaire on a laptop about this afterwards. 

Explain that they will then get a group task to complete and that they will receive 
instructions for this at the beginning of the task. Ask the participants whether they have any 
problem with being in a small space for an hour and tell them that they are free to walk out 
of the room when they start feeling uncomfortable. 

PART 3: Start the right video of the performance 

Make sure the usb cable with the yellow string (of the red scarlet control) is plugged into the 
laptop 
Make sure that on the Scarlet (red thing) the volume monitor is turned almost all the way to 
the right. (it's the 3rd dial from the right) 
In the scarlet window, press file (?) and the open. Open Octo_longside_18i20  
 
In the command prompt, the line at the top should say: 

E:\Experiment_Emma> 
 
To start the video and audio, simply type in the correct line which you can find below. Which 
line should be selected can be found on the participant list. 
When this is done, vlc should open the video and the audio should play automatically. 
 
Video A stereo 
python run.py videoA.mp4 audioA.wav stereo 
Video A ambisonics 
python run.py videoA.mp4 audioA.wav amb 
Video B stereo 
python run.py videoB.mp4 audioB.wav stereo 
Video B ambisonics 
python run.py videoB.mp4 audioB.wav amb 

Video C stereo 
python run.py videoC.mp4 audioC.wav stereo 
Video C ambisonics 
python run.py videoC.mp4 audioC.wav amb 
 
When you have done this, please check if the video is really fullscreen on the tv in the studio 
and if you hear any sound. 
If this is the case you can close the door and wait until the video has finished. 
If this doesn't happen press ctrl+Q, and press ctrl+C twice in the command prompt. (ctrl+Q 
stops the media player, Ctrl+C stops the script (and with that the audio)) 
Try to start it up again by running the line for the correct video again.  
If the video does start but you get an error which says something like ‘ paplay has stopped 
working’ , you have forgotten to plug in the usb into the laptop. Stop the audio and video as 

described above. Plug in the usb and try again (after about 10 seconds) 
If something else happens or this doesn't work, try to call me (Emma, 0642499898) 
When the playback has ended please close the VLC player. If you don't do this the next 
experiment might go wrong. (to do this press Ctrl+Q). 

PART 4: Prepare the questionnaires on the laptops 

Internet on laptop: 



When you need to connect to the internet (Network Authentication) with a user name and 

password, Fill in your user credentials as follows 
User Name: P123456@rug.nl or S1234567@rug.nl 
Password: your central RUGpassword 
Click OK 

Start the questionnaires on each of the tree laptops by opening the link ‘Dance Cinema’ in 
Favorites in the internet browser (or in the word file on the desktop). Then answer the first 
three questions in the questionnaire on each laptop: 

Which video did the participant watch? 

Which audio did the participant hear? 

Participant number and group number (see participant list form). 

Which seat is the participant sitting on? 

On which laptop are you letting the participant fill in this questionnaire? (fill in the 
laptop number on the back of the laptop you are answering the questions on) 

Each laptop has a number from 1 to 3. Each seat in the soundproof lab has a number from 1 
to 3. Make sure the seat number and laptop number are the same for  each of the three 
participants;  so laptop 1 is always for the participant in seat 1, laptop 2 for the participant in 
seat 2, and laptop 3 for the participant in seat 3. 

PART 5: End the video 

When the video has ended, the last line in the command prompt will change and say: 
Playback has finished. 
Type in ctrl+C, and you should see E:\Experiment_Emma> again 

 PART 6: Seating 

When the video is done, walk into the studio and ask the participants to sit in a half circle 
(make sure that participants cannot see each other’s laptop screens. 

PART 7: The questionnaire 

Hand each participant his/her laptop and ask them to quietly fill in the questionnaire and 
wait till every participant is done. 

PART 8: Debriefing 

Tell the participants what the study was about. 
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