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A1. Sleep research: Quietyme
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A2. Meeting 4 - Nurse C

Different patients have different needs and illnesses. 
Some people stay only one or two nights at the IC, others 
are there for 5 or 6 weeks. 

When patients are asleep their blood pressure drops. 
This can be acted on with alarms but this happens too 
little with nurses. However, the nurse needs to be very 
confident that she knows why she is lowering the alarm 
limits. Someone with an illness in or close to his brain, 
has a need for a lower blood pressure close to 70. 

People with neuro-related problems are being sedated, 
which means that there is a very close eye kept on them 
anyway. The system should work, or at leas if it would 
work, with sedated people different from that of other 
patients.

Another distinction between patients is how stable they 
are regarding alarms. Some people have a stability of 
near 24 hours, and only some alarms initiate when they 
move when they are being washed. People going for a 
thuisbeademing system are only i the Intensive Care for 
one ore two days, they are not very much affected by all 
alarms and only stay short so it is not such a problem 
if they are visited multiple times. For most people it 
is maximum tolerated to decrease 5mmHg, given that 
urine production of the patient remains normal.

Very little nurses are giving the proper rest in the 
afternoon. After lunch is a great time to plan a little 
break. Bear in mind that patients should not sleep the 
whole day, because then they will not be able to sleep 
properly in the night. And sleep during the night is 
always deemed more important that sleep during the 
day, link to circadian cycle.

Sometimes, when a patient is sedated the blood pressure 
is flowing from the left to the right and a lot of other 
things are happening. I such a case it is more important 
to see that the patient stays alive instead of being too 
loud. 

The morning is very exhausting for patients, it feels for 
them as if they are running the marathon. Then they 
undergo either scans, surgery, or whatever treatment. But 
then after lunch they should be given the opportunity to 
rest for 1 to 1,5 hour ( a sleep cycle long, woken in the 
second cycle second stage ).

Even though Nurse C stated that she tends to speak to 
nurses and doctors when they are behaving too loud, she 
also noted that a lot of nurses do not (dare to) do this. 
Leading to sometimes very loud conversations or laughs, 
actually unsuitable for an hospital environment.

From the three design directions that were shown to 
Nurse C, she expected either the mobile or the static 
reminders were more feasible than an improved alarm 
management. This might be because the example that 
I gave (being able to shut down an alarm through voice 
recognition) was perceived a bit negative. You would still 
add sound through behaviour, saying something like ‘shut 
down alarm’ would still cause noise pollution.

Nurse C thought that having a reminder on the floor 
could help in letting nurses, doctors and everybody else 
visiting the IC, when noise levels are high or have been 
high over the past time. The product should notify ‘users’ 
also especially when patients are asleep.



page
81

Thesis Roel Redert | Doplor Thesis Roel Redert | Doplor 

APX

A3. Meeting 3 - Pedeatric ICU doctor

Oversight is lacking in single patient rooms
When being a nurse within an ICU, or NICU/PICU, the 
amounts of alarms sent through to a pager should be 
sensible. The alarms should be sent in such a way that 
only very urgent ones are sent through. More than 10 
alarms an hour is too much. 

It was shown that 97% of all alarms that ring do not 
have to be directly acted upon, making only 3% of the 
alarms the actual urgent ones. There are already devices 
(screens) by Philips that make it possible to set which 
alarms to forward to the nurse, and which ones to not 
forward. This makes the nurse more effective, it should 
be noted though that when an alarm isn’t forwarded, it 
still rings at the bedside of the patient, and therefore 
this solution is definitely not optimal.

When looking at alarms, there are two types (figure X). 
Alarms within the yellow zone, and alarms within the 
red zone. Often are the alarms within the yellow zone 
not life threatening and often they cannot directly be 

acted on. These yellow alarms are only to attend the 
nurse of the current state, and is therefore in many cases 
unnecessary. It is due to the FDA that these alarms are 
there, but in some cases it is possible to extend the alarm 
limits, making it initiate less frequent.

Once again, in this hospital it became clear that there is a 
legal standard that there should be an alarm in the room 
of the patient. It seems that still machines are dictating 
alarms, while people should actually have the overhand.

A question arose: Do nurses want the same information 
as doctors? Doctor A expected not. Nurses are more 
interested in the information of directly now, is there 
something I can do right away (for example giving some 
medicine or dismissing an alarm). Doctors are more 
interested in the health trends, so whether for example 
the blood pressure has dropped the past three days. Here 
the difference becomes clear that nurses are for caring 
and doctors are for curing.

They had already performed a test in which only very 
limited information was shown (see figure A1), and 
none of the nurses complained that they had too little 
information. This shows that Doctor A is probably right, 
and that nurses only need information which is of current 
importance. 

Lastly, especially when there is less overview within an IC 
because all rooms are one-person rooms, it is necessary to 
have a map with all rooms and numbers, indicating what 
the state of the patient is or what sort of alarm is going 
off. Without this map, the workflow would be much more 
inefficient as it is not completely clear what needs to be 
done in which room.

According to Ped. ICU. doc. (2018) all 
necessary information for nurses could 
be found in the following factors. More 
information would only be necessary when 
treatment is performed.

Figure A1

Temperature

Heart Rate
Upper Bloodpressure
Lower Bloodpressure

Liters in lungs
Respiratory rate

O2 saturation

Red/Orange/
Green smiley
indicating the
current state
of the patient
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A4. Patient Journey
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A5. Meeting 1 : Nurse A
On the 11th of April, a little interview was performed 
with Nurse A about the sleep cycle and general silence 
of the ICU. When talking about the research, Nurse A 
could add a lot of necessary information. 

One of the first things she said was that she would like 
to see voice recognition on medical devices. When an 
alarm rings (two minutes) after dismissing it, and you 
are working with both your hands, it would be grate to 
have speech recognition on the machines so that you 
can say ‘dismiss alarm’ and it stops ringing for 2 minutes 
again.

Alarms are being neglected far more often than you 
would expect nurses to. Sometimes it happens that 
alarms repeatedly ring for 4 to 6 minutes. With this in 
mind Nurse A would not be surprised if the Intensive 
Care would be one of the loudest environments in the 
hospital. However, there should be a bit of compassion. 
Having a little laugh with colleagues is necessary as it 
is impossible to otherwise remain positive being around 
these very ill people. A good means of saying this, is to 
keep the human factor alive within the nurses of the 
Intensive Care. You can not expect nurses to be silent for 
a complete shift of work.

In the intensive care, a fake biological rhythm is created 
in which it is ‘prescribed’ for patients when it is night, 
and when it is day. This rhythm is made to make sure 
that the sleep overnight is optimised by trying to keep 
the patients awake over day. This means that during 
awake-times, nurses make more noise than during night-
time.  

The night-time (sleep time) is around 22.00 and certainly 
not later than 23.00, the waking time is between 7.00 
and 8.00. As read in Koens research, this is already 
measurable as the change of the shift kickstarts quite 
some noise production in nurses.

Alarms aren’t completely bad, is what Erna wanted 
to add. The alarms also offer a great sense of security 
and confidence when nurses are still learning. You can 
not just remove all alarms from the Intensive Care, as 
some symptoms can not be seen by the naked eye. If you 
dismiss all alarms and you are working with your back to 
the patient, and the patient all of a sudden gets a cardiac 
arrhythmia, the patient could die without you noticing 
the symptoms.

Nurse A confirmed that it is true that nurses get less 
strict with setting their alarms over time. Younger 
nurses tend to set alarms really tight so that all small 
changes are made known immediately. Older nurses, or 
better said, more experienced nurses put them a lot less 
narrow and already know more when to act. My design 
should be adaptable to these different working styles. 
What she tries to teach the new nurses, is to stress that 
you first turn off the alarms before f.e. you start tapping 
off blood. This way you prevent that the alarm will ring 
when a small change is measured.

Sensors are also part of the ‘alarm-equation’. some sensors 
are very sensitive to only the slightest movements. 
Blood-oxygen is for example measured through a clip 
on the fingers. Patients only have to make the slightest 
movement like rolling over in bed, or a simple cough, and 
the sensor is not attached properly anymore, leading to 
the alarm going off. 

Even though the sounds of alarms cannot be changed 
by the nurses, the loudness can. All nurses have the 
habit of putting all alarms at the lowest, to be the least 
bothering to patients. Lastly she added that visitors of 
patients seldom are a problem. These are the quietest 
people around the whole Intensive Care. Visitors are, even 
though sometimes quite emotional, very calm and sit by 
the bedside holding the hand of the patient. They do not 
cause any harm or noise pollution.
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A6. Meeting patient Riet
A short interview was performed with patient Riet, who 
has been a patient on the Intensive Care multiple times. 
Even though this was a scattered conversation, these 
were the main findings:

Patients want to be out of the ICU, and this can be 
obtained by improving their health. Improving your 
health is obviously not an activity that can be done 
manually, it happens to you when you are treated for 
properly and your body ‘regenerates’ itself. The main 
way to regenerate is through proper sleep. When asleep, 
the human body regenerates, and the deeper the patient 
sleeps, the better and deeper he restores. 

Other factors that might have an impact are:

When hospitalised, you want to feel that the nurses are 
caring for you. You also want to have a bit the feeling of 
privacy, not too much alarms beeping, and a bit having 
the feeling that the place is your own and personal. 
The space shouldn’t be completely closed, but comfort 
is definitely priority. Lastly it is nice to not have a 
completely isolated feeling, it’s nice when every now and 
then a nurse  or someone dear to you comes to visit you 
and doesn’t leave you forgotten.

A7. Meeting 2 - Nurse B
When talking to Nurse B, a nurse with only a few years 
of experience on the 10th floor IC, a bit more insight 
in the workflow of nurses was gained. She told that 
normally younger nurses tend to set the limits for alarm 
really tight, because they still do not exactly know what 
will happen with the patients. They first need to get to 
know the ‘health status’ of the patient, and how they 
(and especially their body) react to the medication. That 
is why a lot of alarms occur when a lot of young and still 
learning nurses are on the IC. 

Nurse B also told that she  found a way of silencing the 
ICU a bit herself. As she told that she already started to 
gain more experience, she always shuts down all alarms 
when a patient just arrived. She stays at the bedside of 
the patient constantly so that she starts to know the 
patient, manually observing life sustaining values like 
blood pressure and heart rate. Then, when the patient 
is more stable already, she sets the upper and lower 
boundaries for the alarms. 

This conversation shows that there already is some 
awareness of alarms, but later on the same nurse was 
found laughing and talking quite loud in the nurse 
post. As I together with my chair were standing in an 
empty ICU, trying to figure out the proper configuration 
of the Quietyme system, her interest got sparked. Us 
talking about the silent ICU might have lead to a socially 
favourable answer, something that further research and 
the data from Quietyme will show.

At the nurse post also something strange happened. 
The nurse post is the place where all nurses come to 
relax a little and have a break, while keeping overview 
of all patients using webcams. I kept my distance but 
observed what happened when alarms went off. Over a 
period of time the first alarms were acted upon quite 
quickly, by different nurses. After some time however, 
the other nurses remaining in the nurse post got into 
a conversation. When the other nurses returned to the 
post, they also got involved in this conversation. When 
another alarm went off, nobody looked at the screen and 
they only started to talk louder to keep understanding 
each other. This scenario was very reminiscent of the 
snowball effect that can also be witnessed when the 
volume of music is increased in a pub.
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A7. Meeting 2 - Nurse B A8. Meeting 5 - Fly on the wall
Most of the stays on the Intensive Care are not short 
term. A regular length to stay is between two and five 
weeks. When a patient from the IC goes for an operation 
or scan, all machines remain attached. The ‘broodje’, the 
small censoring device is hooked up to another trolley, 
and together with all machines  the patient is moved to 
their destination.

An interesting combination for a product would be to 
have a combination between movement and sound. 
When a patient is not moving too much, it could mean 
that he is alseep. In that case the maximum volume 
should be decreased to make sure the patient gets into 
the third stage of sleep. If the patient starts moving, the 
maximum volume may increase again.

The doors seem to isolate more than was expected. 
Normal conversations are almost inaudible behind a 
closed door.

From 8:00 to 10:30 there is a lot of noise on the rooms, 
but this is understandable as a lot of patients is taken 
care of. Afterwards there should probably be a moment 
of rest in which the nurses can go for a break and the 
patients can sleep.

When asking a nurse about the amount of alarms 
of during the afternoon, she said that it could not be 
prevented as the blood pressure decreases over time. 
“And then the alarm  goes of and there is nothing that 
we can do about it.” This means that an alarm system 
should be smart in a sense that it knows when a patient 
is asleep and thus, when to lower the boundaries a bit.

When a nurse puts her box on privacy mode, then the 
alarms are not transferred to the nurse box, unless they 
are absolutely critical (like a heart attack).
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A9. Patient types
Each patient is different
An analysis of different patient archetypes.

A patient is moved to the intensive care when one of 
their vital functions is decreasing rapidly or functioning 
poorly. Vital signs are among others: breathing, 
cardiovascular functionalities, the nervous system and 
digestive tract. It could also be that a patient got a 
highly infectious disease or they have had a very intense 
surgery. 

As all patients are different, so are their symptoms and 
cure times. Sometimes patients only stay for 2 or 3 days as 
they have to get a properly functioning home-ventilation 
system. And others have to remain multiple weeks after 
a brain surgery to make sure all vital functions remain 
functional with a high chance of delirium.

Overalll patients can be divided into three groups, 
patients that stay for a short, medium or long time. 
Different aspects of these three groups can be found 
in Table X, where can be seen that the longer a patient 
stays, the more they are influenced by sounds around 
them and the chances on getting PTSS or delirium 
increase.

Short stay 1-5 days

With a short stay patients are relatively healthy and are 
not very much affected by either alarms or other noise 
in the ICU. Even though they might have some nights 
where the patients do not sleep that well, they will 
recover fast as soon as they arrive back home. Chances 
of PTSS or Delirium are small.

Causes of intake could be: 
A new attached home ventilator system.

Medium stay 1-2 weeks

With a medium stay, one should think about staying 
within an ICU for one or two weeks. Surgeries or illnesses 
that have preceded the intake of the patient are more 
severe than with the short stay patients. As patients 
lay longer on the IC, also the chance of either PTSS or 
a Delirium is increased  as patients are most probably 
exposed to more alarms for a longer time.

Causes of intake could be:
Temporary isolation after a infection of a organ
Check whether vital organs stay stable after a surgery 
for longer time

Long stay 3-9 weeks

Long stay patients stay within the IC for 3 to 9 weeks. 
As can be expected, causes of their intake are very 
severe and their health status is on the brink between 
life and death. Patients are often sedated and are almost 
all immobilized. Chances of Delirium and PTSS are 
exceptionally high and their visit to the IC can in most 
cases be described as devastating. Patients in a longer 
stay are significantly older people (Martin, 2005).

Causes of intake could be:
Highly infectious diseases
Newly placed vital organs
Recovery from attempt of suicide
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A10. How-to booklets
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A11. Morphological chart ideas

Patient cards

The patient card. The patient card is a digital way of 
showing not only easily accessible health information 
about the patient. It can also show data similar as found 
on the Quietyme web-tool. 

 1. Upon approach the patient card 
seems like a regular paper. Using E-ink the name of the 
patient is displayed. The LED smiley next to the name 
shows whether the patient is doing well or not. If for 
example the sound quality or the patient’s health values 
are not good, this can be shown visually as a less happy 
smiley.
 2. When sound levels are too high this 
can be elaborated upon on the side. Three or four icons 
show the different sources of the sounds and also show 
in a bar-chart style which were the main contribuants. 
 3. When a patient’s health status is 
alarming, this can already be displayed (only the useful 
information for that moment) on the same part where 
normally sound information would be.

Remarks:

Research has shown that nurses are overloaded with 
information already, therefore only necessary health 
information would be shown if something happened.

A downside to this design would be that it is only visible 
outside of the ICU, as patient cards are always on the 
outside of the room. When formulated back to an 
opportunity this would make the implication that either 
the design would be visible on two sides, or that there is 
another communicative factor within the ICU, or there 
is no need to also have the information on the inside of 
the ICU.
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Interactive painting
The interactive and informative painting. This idea is all 
about art, as art (and for me especially paintings) has 
something mesmerizing and silencing in it. As soon as 
I stand for before a painting, my eyes start exploring 
the emotion hidden within the canvas. This design has 
something similar within it, except instead of paint 
being used, all is displayed on a natural matte screen. 
The usage can be seen as a sequence of steps.
 1. The painting measures whether the 
sound quality is suitable for the time of the day.
 2. The painting converts its 
calculations in a scenery (in this example a small  movie 
of the sea).
  A. If sound quality is good, 
the sea is nice and tranquil. A beautiful scenery to watch 
and enjoy.
  B. If the sound quality is 
too loud for the current situation, then the sea becomes 
more hostile. Perhaps with some thunder as well. Still a 
beautiful scenery to watch, but when you get used to the 
system, you will know that something has to change.
 3. Luckily, if the sound quality is not 
good, you do not have to guess what the cause of the 
disturbance is. The painting has a proximity sensor built 
in, and thus knows when a person approaches. If the 
person is approaching the screen, the screen will have a 
fade in of the title of the ‘artwork’. A small text stating 
what the cause of the disturbance is will also show up in 
a friendly way.
 4. Afterwards, and continuously, the 
painting keeps measuring the sound levels, and relating 
them back to the time of the day to see whether the 
surrounding sound quality is adequate. 

Remarks:
It is important to notice that there are a few remarks with 
this design. As already specified in the Morphological 
Chart it is necessary for nurses to have a way to neglect 
the device when very critical and unstable patients are 
just rolled into the Intensive Care. In such a case, the 
artwork would either turn off, show some news facts of 
the hospital, or take over the colors of the surroundings.
 
Second, the boundaries between a ‘good hostile’ image 
and a ‘bad hostile’ image are a bit of a grey area. For 
example, it is a nice view to have the example with the 
calm and hostile sea. However, have a bundle of flowers 
that is slowly browning and decaying, is something that 
you do not want to portray in a hospital in general. 
Therefore all used images should be thought of and 
designed with care.

Lastly, in this design the obvious design of the Quietyme 
sensors would be integrated. As mentioned in the 
behavior research, designs that are clearly measuring 
nurse behavior are being experienced as infringing and 
unpleasant. By taking away the obvious and putting it 
behind the scenes in this design, this might make nurses 
feel more comfortable again.
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Patient cards
Color changing bracelets. Another possibility would be 
to give all nurses their personal bracelet that acts like 
a smart watch. Dependent on the nurses and bracelets 
location, the location will display what the local sound 
quality is like. Green is good, red is bad. When sound 
quality is low, an unhappy smiley says: ‘whoops’. And 
a keyword like ‘alarms’, ‘speech’ or ‘interaction’ is 
displayed.

 1. A nurse walks around the IC, the 
bracelet receives information dependent on the location 
where the nurse is. Quietyme sensors are still used to 
measure all the data, it is being placed in a location and 
transmitted to nurses wearing a bracelet near the same 
location
 2. When a patient is in a critical and/
or very unstable state. The bracelet will display nothing 
unless the nurse still wants to see the current state.
 3. If a notification about poor sound 
quality has been missed multiple times, the bracelet can 
also vibrate, attracting the attention of the nurse to the 
bracelet.

Remarks
Only nurses will get information about the current audio 
quality, visitors do not have a bracelet and will therefore 
not know if they should visit or what the current state 
of the auditory environment is like.
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Local sound block
Sound blocking is a technique that is seen more and 
more across devices like headphones and other sound 
related devices. The principle is quite simple. Sound 
consists of all sorts of waves that continuously shift 
over frequency and amplitude. When these waves are 
measured, and in near real-time the same  waves are 
played backwards, the waves cancel each other out. This 
means a local near silence experience.

Remarks
This device would not whatsoever display what the main 
contribuants of the sound pollution are, and by taking 
all sounds away nurses might become even more ‘deaf’ 
to the alarms as they hear them less.
Also, most of the types of sound blocking that were so far 
found, were all in an enclosed space (e. g. an headphone 
shell). It is not sure yet whether a sound blocking device 
would work in a space as big as a room.
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Interactive floor
Informative floor. An accessible way of bringing over 
information would be via either the floor or the walls. 
For this idea was chosen to pursue with the floor. 
Remember how a disco-floor is always drawn? Full with 
tiles that light up in all funky colors. This is something 
similar, but then toned down and more informative. 
Screens are placed all over the floor and show circles 
in areas where there have been multiple disturbances 
already. Around the circle can also be found what the 
source of the sound disturbance is.

People walk over the informative floor and hear sounds 
around them
People see where a lot of sounds have been lately and try 
to avoid these spaces.

Remarks
This idea might be unsuitable as the IC in the Erasmus 
has already been built and this would be quite an 
elaborate update/change in appearance. 

People are unintentionally lazy. For example, when 
they walk through a forest over a path, and they see 
a quicker way to get to the same point, they will take 
that faster way. When people would now see a big circle 
on the floor notifying that sound is poor, people would 
probably still go the fastest way, just directly next to the 
circle. This would make the design less strong in making 
a statement.

How to get
attention?

Heat Vibration Smell Wind/Touch Being shiny

Show current 
situation

Show desired
situation Succesful stories Ranking Idilic treats

Spoken message Written message Gestures Icons Changing color

Wearable Floor Wall Ceiling Furniture Windows/doors

Isolation Take away sound Make people read Make people think

Waves Contributor charts Infograph Zones on map Analogy
Written 

explanation

Dismiss for now (evt. automatic) Do not respond Become invisible

No personal 
attacks

Positive 
messages

Friendly 
appearance

Changing 
appearance

How to
convey
information?

How to 
place it?

How to make
people 
silent?

How to
visualise 
sound 
levels?

How to 
neglect in
case of 
emergency?

How to keep
the design
positive?

How to 
change
behaviour?

?
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LED wall panels
Padded wall panels. The hospital has a clinical 
appearance, and due to ease of cleaning there are little 
to none fluffy materials to be found within hospital 
environments. However, that does not mean that there 
are no materials suitable for hospital use (cleanable with 
alcohol to remove bacteria. A low density Polyurethane 
is, when lined properly,  perfectly suitable for hospital 
use as well. 

 1. The padded wall panels act like long 
tubes being filled with sound. The fuller the tube, the 
louder the environment.
 2. The ‘fillings’ of the tube consist of 
all sorts audio, but there is a way to distinguish which 
sort of sound polluted most. There will be three different 
colors making up the complete content. The more hostile 
the sound-sort is, the heavier it flows. 
 3. The (LED) lights within the device 
are dimmable, and when nobody is near, the light 
intensity is very low so that it does not bother patients 
who are trying to sleep.

How to get
attention?

Heat Vibration Smell Wind/Touch Being shiny

Show current 
situation

Show desired
situation Succesful stories Ranking Idilic treats

Spoken message Written message Gestures Icons Changing color

Wearable Floor Wall Ceiling Furniture Windows/doors

Isolation Take away sound Make people read Make people think

Waves Contributor charts Infograph Zones on map Analogy
Written 

explanation

Dismiss for now (evt. automatic) Do not respond Become invisible

No personal 
attacks

Positive 
messages

Friendly 
appearance

Changing 
appearance

How to
convey
information?

How to 
place it?

How to make
people 
silent?

How to
visualise 
sound 
levels?

How to 
neglect in
case of 
emergency?

How to keep
the design
positive?

How to 
change
behaviour?

?
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A12. Research 2: math test 
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A13. Research 2: research forms and results

Researcher form
Name

Sequence of lights

Sequence of lights

Sequence of lights

Yes

Response time

and why?

and why?

Correct answer?

Change of color I enjoy this way of being 
notified

1 = totally disagree, 7 = totally agree

I understood what was 
communicated to me

The way how was communi-
cated to me was effective

I had difficulty understanding 
what the design ws trying to 
say to me.
The experience was not 
enjoyable

Change of color

Change of color

Sequence of vibrations

Sequence of vibrations

Sequence of vibrations

No

Written message

Written message

Written message

Performed test

Which one would be perceived easiest?

Which one would be perceived comfortable?

How would the participant see his 
method working in an ICU?

Test responses

Likert scale questions

Other remarks

Did the participant feel more stressed?

Age
Test number

Gender
Occupation

Y
Y
Y
Y
Y

1
2
3
4
5

N
N
N
N
N
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Means of meaningfulness per 
variable.

Means of activation per variable.

Means of awareness per variable.

Means of how likely participants 
thought they would see the 
difference with ten minutes in 
between, per variable.

Means of enjoyment per variable.
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A14. Research 3: respondent form

Participant no.
Land

Clouds 

Traffic

Paint

Sea

Ducks 

Fire

Leaves

Aerial

Animals

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Which one 
was louder?

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Meaning-
fulness

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

Awareness of 
change

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

After 10 
minutes?

Activation

Activation

Activation

Activation

Activation

Activation

Activation

Activation

Activation

Activation

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Enjoyment

Notes

Notes

Notes

Notes

Notes

Notes

Notes

Notes

Notes

Notes

A

A

A

A

A

A

A

A

A

A

A
Test

B

B

B

B

B

B

B

B

B

B

Name

Occupation
Are you color blind?

Age Gender

X/ /

Thank you for participating in my test! 
Please sign at the X to confirm that you are in this test voluntary 
and that you are aware that can stop at any given moment without 
consequences. You hereby give consent to make me use your 
results for the benefit of my graduation. All results will be made 
anonymous and will not be directly tracable to you as person. You 
will be rewarded with a snack after the test to show my gratitude for 
you investing time in my graduation.

Yes

date signature

No
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That’s it! Thank you so much for helping out!

Meaningfulness
I quickly understood the relation between the video and the environment

The link between the video and the environment was unclear

Totally agreeTotally disagree 1 2 3 4 5 6 7

Totally agreeTotally disagree 1 2 3 4 5 6 7

Activation
This transition in videos made me want to act in the environment

Totally agreeTotally disagree 1 2 3 4 5 6 7

Enjoyment
I enjoyed watching this videoset

Totally agreeTotally disagree 1 2 3 4 5 6 7

Awareness of change
I properly noticed a change between the two videos

The change between states was unclear

The change between states was clear

Totally agreeTotally disagree 1 2 3 4 5 6 7

Totally agreeTotally disagree 1 2 3 4 5 6 7

Totally agreeTotally disagree 1 2 3 4 5 6 7
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A15. Research 3: video snaps
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A16. Text over visuals

Quiet Okay Quiet OkayQuiet not okay Quiet not okay

Loud okay Loud okayLoud not okay Loud not okay
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A17. More visualisations

Fan of sounds

Quiet Quiet

QuietQuiet

Loud Loud

LoudLoud

Airy balloon

Wave maker

Sunny sounds
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A18. Prototyping photos

An MVP setup was 
tested before the full 
model was made.

The front panel and 
the encasing were first 
glued to create one 
piece of all parts..

...and these were then 
also screwed together to 
be sure that Doplor would 
stay in one piece.
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All necessary 
electronics were fitted 
and placed in an 
optimized location.

I rechecked wether 
the screen still had a 
proper fit, this luckily 
was the case. (The 
second time)

Magnets were glued 
into the encasing and 
the front panel so that 
the screen and back 
would not separate 
unwantedly.

The screwthread was 
fitted to make sure that 
the hinge would not be 
too loose..
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The holes were in fact 
so tight that it was 
impossible to assemble 
the hinge by hand. An 
electric drill was used 
to put the hinge in.

All electronics, 
including this time the 
arduino were placed, 
an all cables were 
attached. 

All ready to be tested!
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A19. Electrical flowchart

Mac mini

DisplayPort

USB

21.5” Dell HD screen

Doplors Encasing

Arduino with 
grove shield

Proximity sensor

Placed at either side of doplor

Scroll
potmeter

Infographic
Button

A0

A1

A2
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Arduino code
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A20. Research 4: Respondent form

Research respondent form

participant number

totally
disagree

Quiet

Quiet

Yes

Yes

Loud

Loud

No

No

Why?

Why?

totally
disagree

slightly
disagree

slightly
disagree

totally
agree

totally
agree

neutral

neutral

slightly
agree

slightly
agree

name

signature

What is the first link that the participant thinks is created with Doplor?

What state would the participant give to the first quiet visualisation?

What state would the participant give to the first quiet visualisation?

What has been the main contribuant to the sound pollution and how long did it averagely take?

Do participants understand the link between the visualisations and the 
auditory environment?

Do participants understand the link between the visualisations and the 
auditory environment?

I think that the visualisations shown were friendly and kind.

This design would help me understand the auditory environment 
easier.

dategender

by participating in this test I agree that 
the results are used for the benefit of 
Roel Redert his graduation. No results 
will be trackable directly back to me (the 
participant) but some images may be 
made of me using the designed product. 
These migth be used in the report for 
educational purposes. Your signature 
indicates that you have read and approve 
of these terms of participation.

age
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totally
disagree

totally
disagree

totally
disagree

totally
disagree

totally
disagree

totally
disagree

slightly
disagree

slightly
disagree

slightly
disagree

slightly
disagree

slightly
disagree

slightly
disagree

totally
agree

totally
agree

totally
agree

totally
agree

totally
agree

totally
agree

neutral

neutral

neutral

neutral

neutral

neutral

slightly
agree

slightly
agree

slightly
agree

slightly
agree

slightly
agree

slightly
agree

The way of interacting with this design was intuitive.

I did not gain enough information about the different sound 
disturbing factors.

I would act more quiet with this design being around.

This design would easily get me bored.

The visualisations showed no clear relation to the sonic 
environment.

I would feel monitored with this design in my workspace.

If you would have to change one aspect of this design, what 
would it be?

If you have any remarks left please leave them here:
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A21. Research 5: Respondent form

Research respondent form

participant number

What is the first link that the participant thinks is created with Doplor?

What do you feel when you see this visualisation?

Nu je Doplor voor het eerst ziet, wat denk je dat zijn functie is?

What has been the main contribuant to the sound pollution and how long did it averagely take?

Wat voelde je toen je naar deze visualisatie keek?

Op een schaal van 1 tot 7, hoe ... vind je het prototype

Dankjewel dat je mee wilt doen met mijn test! Tijdens deze test zal ik vragen om eerlijk te antwoorden op stellingen 
die te maken hebben met mijn ontworpen product: Doplor. Dit zijn vragen die deels over het uiterlijk, maar ook 
voornamelijk over de werking van mijn product gaan. Je mag altijd op ieder moment stoppen met de test, het zal niet 
veel langer duren dan 5 tot 8 minuutjes.

VISUALISATION 1

Helemaal niet 
ruig

Heel erg
ruig

neutraalhostile
Ruig

1 2 3 4 5 6 7

Helemaal niet 
druk

Heel erg
druk

busy neutraal
Druk

1 2 3 4 5 6 7

Helemaal niet 
vriendelijk

Heel erg
vriendelijk

friendly neutraal
Vriendelijk

1 2 3 4 5 6 7

Helemaal niet 
rustgevend

Heel erg 
rustgevend

soothing neutraal
Rustgevend

1 2 3 4 5 6 7

Helemaal niet 
toegankelijk

Heel erg 
toegankelijk

approachable neutraal
Toegankelijk

1 2 3 4 5 6 7

Helemaal niet 
kalm

Heel erg 
kalm

peaceful neutraal
Kalm

1 2 3 4 5 6 7

Helemaal niet 
activerend

Heel erg 
activerend

activating neutraal
Activerend

1 2 3 4 5 6 7Ik zie helemaal geen 
relatie tussen de video’s 
en de geluidsomgeving.

Ik zie een zeer duidelijke 
relatie tussen de video’s 
en de geluidsomgeving.

7

4

1
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A22. Screenshots for price calculations
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Thank you for reading me. 

Doplor
Roel

Redert
student nr.

4275683

Chair 
Elif Özcan 

Vieira

Mentor
Tessa 

Dekkers

End
of

this
thesis.
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