


































































































































































Graduation 
Appendix

Marijn van Bekkum



I. Exhibit design



Since this project is about designing an exhibit, the first discipline to turn to 
is exhibit design. This is not a huge field, but it is substantial. Quite a lot of  
research has been done into different types of  museums and their educative 
value and different visitors. This report will categorise the different findings of  
museum research into education, engagement and cognitive load.
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Fig. 12: eight different per-
ception filters that visitors 

can have

Effective museum 
design
Intro
To design an exhibit which is effective at 
teaching people, giving them a pleasur-
able experience and enriching their day, 
there are several factors that need to be 
kept in mind. First, it is important that the 
museum actually presents the information 
that it wants to teach in an effective way. 
Secondly, to provide the stimulus to go to 
the museum and stay there, the muse-
um needs to engage (potential)  visitors. 
Third, it is important to keep in mind the 
cognitive load visitors are under, in order 
for them to not become disinterested 
halfway through.

Visitor expectations
Visitors generally go to museums with 
their mind set on ‘educative leisure. 
(Hanquinet and Savage, 2012) However, 
a different study by Stylianou-Lam-
bert(2009) indicates that there are eight 
types of filters for experiencing museums: 
professional, art-loving, self-exploration, 

cultural tourism, social visitation, roman-
tic, rejection, and indifference. Relating 
these filter types to visitation frequency, 
the study concludes that, for people, ‘the 
way in which museums are perceived is 
just as meaningful as the choice of visiting 
or not visiting.’’

Education
General
The main goal of the Bonaire maritime 
museum is to teach visitors. There is a 
broad range of topics to teach, and in the 
engine room the focus will be on life on 
board the ship and in the engine room, as 
well as the technical details of the engine 
room.
Designing for educational activities comes 
with certain considerations. (Bitgood, 
2011) notes that many studies test re-
tention of information with text-based 
questions, while many exhibits are for a 
large part visual. My assumption is that 
an educative exhibit design balances 
the types of information that are being 
conveyed, e.g. some text, images, objects 
and movies together is more effective than 



mostly text and a few images.

For students
Lock (2006) gives a list of things that 
educators can do to teach high school stu-
dents how to study. Many of these points 
relate to giving students a positive attitude 
(“Remind students to have a positive 
attitude as they begin to study by replac-
ing negative(e.g., “I can’t do this.”) with 
positive self- talk“) or making tasks more 
manageable (“Instruct students to begin 
long-term projects as soon as they are 
assigned.”). This could indicate that high 
school students sometimes have trouble 
learning not because they are cognitively 
incapable of doing so, but because they do 
not believe in themselves or the project, 
give up too easily or shoot themselves in 
the foot by managing their time ineffec-
tively. Of course there is no direct trans-
lation from school studying to museums, 
but this is still a worthwile consideration 
when identifying the target group.
The list also indicates that it helps students 
to follow up their study time with a crit-
ical attitude. Asking themselves what the 
relevance of their material is, or preparing 
questions for class the next day for exam-
ple. Stimulating a healthy critical attitude 
might be difficult but equally rewarding.
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Engagement
Museums are usually regarded as a 
leisure activity by casual visitors, and as 
such have to compete with other leisure 
activities like movies, video games, sports, 
et cetera. (Keene, 2006) identifies that 
museums have to evolve to meet expecta-
tions. Strategies to engage visitors in the 
design of the exhibition could be to make 
it about a certain clash or drama within 
the context of the museum, use personas 
that visitors would be able to empathize 
with, and create a narrative flow that, if 
followed, promises a clear structure and 
reward. (“author 72”, Museumfutureslab)
Immersion is a specific type of engage-
ment that lets people imagine themselves 
in a different time and/or place. This 
requires people to have some measure of 
imagination, and can be more effective 
when visitors are focused on the partici-
patory form instead of the contents of the 
exhibit. For immersion to work well, it is 
important that the presented, imagined 
world is coherent, and thus all elements 
must be presented as part of a whole as 
much as possible. This improves visitor’s 
suspension of disbelief, which is their 
capacity to stop critisising something 
unreal, and momentarily accept it as 
something that is actually happening.

Fig. 13: Competing with lei-
sure media to create visitor 
engagement
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Cognitive load 
Museums are centers for learning, tradi-
tionally inciting visitors to use their brain. 
In many cases, this is still true, and it can 
be mentally straining for visitors to be in 
a museum for long. Especially guardians 
with children are under duress, because 
they have to look at an exhibit, interpret 
its implications and simultaneously com-
municate it to the children (Allen, 2004). 
After reaching a certain limit, visitors 
will generally start ‘browsing’ the rest of 
a museum, looking for a few immediately 
interesting spots before leaving. (Bitgood, 
2009) This phenomenon is called ‘muse-
um fatigue’.
Museum fatigue can in part be prevented 
by making things in an exhibit as ‘imme-
diately apprehensible’ as possible (Allen 
S., 2004). This means that visitors can 
immediately recognise the information, 
purpose and controls contained in every 
individual part of the exhibit.
Considerations when designing for 
immediate apprehensibility are using 
standardisation throughout the exhibit 
(e.g. controls are always in the same spot 
near the info plate) and coherent with 
social or cultural standards (e.g. turning 
a dial clockwise increases the amount of 
whatever it is controlling). Limiting the 
amount of things visitors can see and 
thus interact with is also a simple way to 
prevent cognitive overload. More com-
plex subject matters can be simplified by 
showing them as part of something that 
is easily recognisable (e.g. showing the 
functionality of pistons by letting visitors 
actuate a cyclist’s leg with color-cod-
ed pistons, or introducing a ‘race’ with 
wooden disks of asymmetrical weight to 
show the effects of weight distribution). If 
a subject matter is discoverable by waiting 
and watching for a while, the mystery can 
engage visitors without requiring a big 
cognitive investment.
Finally, comfort levels are very important 
for reducing cognitive load. Good light-
ing, low amounts of ambient noise, and 
seating spaces are effective ways of giving 
visitors a calm experience that doesn’t 
strain the brain.
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II. Multisensing



Technology is advancing steadily, and many things are now possible that were 
not, only 5 years ago. Multiple senses can be influenced at the same time, 
greatly increasing the immersion that an experience can have. This section is 
divided into different senses, and showcases technologies that are new and/or 
relevant in that category. This will serve as a benchmark to see what might be 
possible in a design later on.
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Fig. 14: VR glasses are all 
the rage

Fig. 15: Phone track-
ing-based AR

Visual
Virtual Reality
Virtual reality is a technology that is con-
tained in a set of goggles, as seen in figure 
14. The goggles project images on high 
resolution screens through special lenses 
into your eyes, which makes it look as if 
the images are real and you as the user are 
suddenly in a different place. The goggles 
also have motion sensors tracking rota-
tion of the head, so the virtual world can 
move with the head of the user, making 
the simulation more believable. There are 
a lot of technologies in development for 
interacting with virtual reality, like special 
devices for ‘gripping’ virtual objects or a 
threadmill-like device to make it possible 
to walk without going anywhere physi-
cally.

Augmented Reality
Augmented reality is the overlaying of 
digital enhancements over the real world. 
There are several types of AR: phone/tab-
let apps, projections and goggles. AR is set 
in the real world and thus requires input 
through a camera to accurately overlay 
information. The two main types of infor-
mation intake are markerbased and mark-
erless. Marker-based AR uses predefined 
markers (e.g. QR codes, but could be 
anything as long as it is easily recognisable 
by the camera) to calculate the distance 
between them and in that way place extra 
objects in the correct perspective (fig. 15). 
Markerless tracking uses the environment 
that is there to determine the perspective, 
based on information that it already had 
or by tracking recognisable points like 
letters or rivets.

Phone/tablet apps
Phones and tablets have good motion sen-
sors and camera, and developers can use 
these to build AR. Many apps have you 
point the camera at a predefined mark-
er, for example a grid that the app gives 
you to print out, and then place a virtual 
object on that marker in the correct per-
spective. 

Projections
AR can also easily be achieved by 
pre-scanning any object’s surface, digitally 
mapping additions over it and projecting 
those back onto it. This has been in use for 
a long time, as in 1969 Disneyland opened 

a haunted mansion ride with singing 
busts; stone busts with singing faces pro-
jected onto them. Since then it has been 
done a lot on the sides of buildings due to 
easy upscalability, (fig. 16) but on small 
scale it is still a feasible technique.

Goggles
There have been dreams of wearable AR 
for a long time, and there are already 
some instances of it on the market. The 
microsoft hololens is the prime example; 
Goggles you can wear that digitally proj-
ect extra information into your work-
space. However, it was critisized for its 
small field of view and the price is not yet 
in range of most consumers. 
Mixed reality
Mixed reality is a combination of AR and 
VR, where digital and physical objects 
are in the same space and interact in real 
time.The definition is still somewhat 
vague.

Display technology
It is good to note some of the things that 
are possible with display technologies 



Fig. 16: Projection mapping 
on a building

Fig. 17: Moving LCD screens 
on a train station in China

Fig.18: Transparent OLED 
screen

nowadays.

Moving displays
Due to advancements in compactness of 
the display, as well as a decreasing amount 

of necessary wires, it is possible to move 
displays around quite a bit, even rotating 
them (fig. 17). 

High detail
Displays can, for a price, be very de-
tailed, up to a point where it is hard for 
the human eye to even identify the use 
of individual pixels. This is mostly done 
on screens that will be used close to the 
eyes, like phones, as tv screens are usually 
farther away and thus need a lower  reso-
lution to still be detailed enough.

Transparency
The use of OLED and subsequent tech-
nologies allows screens to be transparent 
(fig. 18). This is not very widely used for 
consumer applications because it makes 
the contents of the screen harder to see, 
but it is not specifically hard or expensive 
and can be quite potent in creating visual-
isations (e.g. floating jellyfish, augmented 
data, etc)

3-dimensionality
Special glasses can be used to make 
2D-images seem 3D. The downside to 
this is that the images will then not be 
very legible without glasses (fig. 20). It is 
also possible to create a 3D-effect with-
out glasses through ‘autostereoscopy’, but 
these technologies are either confined to a 
small screen (as on the Nintendo 3DS, see 
fig. 19)) or to crude visualisations requir-
ing a lot of resources.
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Fig. 19: (on the left) 
Nintendo 3DS

Fig. 20: (on the right) people 
being amused and throwing 

popcorn in a 3D cinema.

Fig. 21: touchscreen



Fig. 22: (on the right) sculpt-
ing a digital dragon in VR.

Fig. 23: Haptic glove with 
pressure points and force 
feedback

Fig.24: VR omnidirectional 
threadmill

Tactility, balance 

and proprioception
Tactility, balance senses and proprio-
ception will be discussed here. They are 
grouped like this because they are all 
physical, and often a device or technolo-
gy will influence more at the same time. 
Proprioception is our ability to know 
where our limbs are. You can experience it 
by stretching out your arm, pointing your 
finger out, closing your eyes and touching 
your nose. Most people will get this on the 
first try, or at least close. This is possible 
because of proprioception, because it tells 
the brain where the arm is pointing and 
how to move it to get to the nose.
Balance sense is influenced by several 
things, it tells the brain what ‘up’ is. It is 
the main contributor to travel sickness in 
planes and cars.

Touch screens

Screens can have touch functionality (fig. 
21), and this is getting increasingly more 
common. Many people might expect 
screens in an exhibition to have touch 
functionality as well, possibly leading to 
disappointment if they don’t. 

Haptics
A wide range of devices is on the market 
or being developed that allow users to ex-
perience a tactile sensation without being 
real. These can be linked to VR gear to let 
users draw or sculpt in VR, or grab virtual 
objects and have those objects seem like 
they have a solid surface (fig. 22-24).
There are also VR setups that include an 
omnidirectional threadmill, so users can 
walk around in a virtual world and have it 
provide feedback that ‘feels’ right, as well 
as keeping them from walking into walls 
in the real world.
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Motion sensing
Live motion tracking is a technique that 
computers can use to track physical move-
ment from a distance. The simplest way 
to do this is with markers, like the ones 
present on many motion capture suits (fig. 
27). There are also markerless solutions, 
like the Kinect (fig. 25), a plug-in for the 
xbox game console that tracks the silhou-
ette of the human body. 
Motion sensing is a useful technique 
because it does not require users to push 
buttons, the system can just automatically 
activate without it feeling random. In the 
case of marker-based tracking, this is used 
in many AR applications and can be pow-
erful and quite accurate (fig. 26).



Fig.25: (top of  opposite 
page) people playing a Ki-
nect game.

Fig.26: (middle opposite) 
marker based tracking

Fig. 27: (bottom opposite)
Motion tracking in movies

Fig. 28: (top left) a tile of  
heat-activated color chang-
ing material

Fig. 29: (top right) shower 
equipped with color chang-
ing tiles

Fig.30: (middle) regular 
radiator

Fig.31: (bottom) electric 
teracce heating

Heat
Radiator
The simplest way to influence the feeling 
of hot and cold is with actual temperature 
change. Traditionally this might be with 
fire or warm water (fig. 30), but electric 
radiators are also simple and effective (fig. 
31).

Temperature-based color changing mate-
rials
Certain types of plastic will change color 
when heated up to a certain degree. This is 
not really influencing the human tempera-
ture sense, but can still be a nice visualisa-
tion (fig. 28, 29).
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Sound
Speakers
Sound is often produced by speakers. 
The technology for these is already quite 
advanced, and high-end speakers can pro-
duce a wide range of pitches and volumes. 
Speakers can be of several different types. 
‘Normal’ speakers produce sound that 
can be heard anywhere in the same room 
(fig. 32). Directional speakers are a more 
uncommon type of speaker that project 
sound over a much more narrow path, 
allowing for creative use of sound projec-
tion and blocking. Speakers can also be 
arranged in such a way that they produce 
surround sound, which gives listeners 
the impression that it is coming from all 
directions.

Headphones and earbuds
If sound is just meant for one person, 
direct transmission are ideal. With head-
phones and earbuds, sound is produced 
right next to the ears, so it does not have 
to be loud to be experienced fully (fig. 
34). On the flip side, it is relatively easy to 
make sound that is too loud, hurting the 
user’s ears. 

Bone conduction
Bone conduction (fig. 33) is a technique 
where vibrations are passed through the 
skull via a set of headphones, instead of 
producing actual sound through vibrating 
air. It can be used to help people with a 
hearing impairment hear better, but also 
by ‘normal’ users. The technique can also 
be used to hear in environments where 
that would normally be hard, like under-
water, or on construction sites.

Fig. 32: (top) surround 
sound system

Fig. 33: (middle) placement 
of  bone conduction head-
phones, near the temples

Fig. 34: (bottom) different 
types of  headphones
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III. Cultural 
landscape



By going to museums, films, playing games, and experiencing all kinds of  
different leisure activities, people build an idea of  what these experiences are 
like. In the film industry, vfx are becoming ever more advanced and realis-
tic, in games processing power allows higher detail, more interactivity and 
more beautiful environments. This allows them to create complex stories and 
emotions. Although often played up beyond realism, this is a great inspiration 
on what type of  emotions are experienced as important to the players of  these 
games and the viewers of  these movies.
Museums also develop their design and strategy constantly, and it is valuable to take a 
look at how other museums are evolving. 
In this section you will read about games and films with simulation or mixed reality 
elements and how they are relevant, and then you will read about several museums in the 
Netherlands and the good and bad elements of their exhibits.





Fig. 40: STEM port connect-
ed to one of  the main char-
acters in the Evil Within

Fig. 41: STEM is depicted as 
having a human brain for 
it’s core

the time traveller actually physically is 
there, as he/she experiences everything 
as if it was real. However, the activation 
of the Animus shows visuals that seem 
to imply a digital hologram instead of a 
physical environment. Additionally, on-
line documentation (source) indicates the 
working principle is projecting on screens. 
This dichotomy in the games is a story-
telling device, and provides an interesting 
mystery. Implying there is more than just 
‘real’ and ‘not real’ could be an interesting 
vantage point.

The Evil Within - STEM
Content
The Evil within is a series of psychological 
horror games. STEM is a computer-like 
device that drives the main narrative 
of these games. It connects to people 
through ‘ports’, knocks them out and 
projects their image in a world inside 
the computer. The core of the computer 
itself is also a human consciousness, and 
through connecting more people to it it 
gains strength. The company behind it, 
MOBIUS, wants to connect the whole 
world to it and become the overlord of the 
human race.
The evil within is a horror franchise, and 
STEM is portrayed in ways that make 
it seem creepy and painful. People are 
connected into it by lieing in bathtubs 
and sticking wires into their skin, and 
in later games the machine can target 
people wirelessly and knock them out 
that way. The world inside the machine is 
otherworldly and deadly, in the games the 
protagonist experiences many forms of 
horror while wandering the environment.

Relevance
Of course technology like this does 
not even resemble what we are able to 
accomplish today, but in general what 
STEM teaches us is that ‘realness’ is not 
specifically something to chase after, as 
it is not intrinsically positive. The images 
inside STEM are terrifyingly real, and can 
make subjects go crazy. This also indicates 
that subjects are much more vulnerable 
but also much more susceptible on an 
emotional level.
Inception - Dreams
Content
In Inception, technology has been devel-
oped that allows people to be conscious 
in their dream world, or even join others 
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Fig. 42: bending reality in 
lucid dreams

 Fig. 43: Two sleeping sub-
jects connected to a device 

that keeps them in the same 
dream

in their dreams. They can then influence 
that world as they see fit, similar to the 
real-world concept of lucid dreaming 
(source?). In a dream, people can go to 
sleep as well, and with the same technolo-
gy enter a dream within the dream. In the 
movie this technology is used by a team of 
dream-travel experts to enter the dream 
of a businessman, go several dreams deep, 
and implant an idea there that influences 
him to make an important business deci-
sion in the real world.

Relevance
Whether an experience like this happens 
in a dream or a simulation, it is important 
to realise that the new environment is 
more malleable than reality, and it could 
be interesting to let visitors have some 

freedom in this. Additionally, another 
angle for teaching ideas is to implant 
metaphors and/or support ideas with 
experiences. The movie suggests, not 
unbelievably, that this approach speaks 
more directly to the visitor on an emo-
tional level.

Ready player one - OASIS
Content
In Ready Player One there is a gigantic 
worldwide VR platform called OASIS. 
Here almost the entire world popula-
tion can flee from the dilapidated reality 
into a magical world where they can be 
whoever they want and do whatever they 
like. There is an economy, you can make 
friends, it is in many aspects similar to 
many online open-world games available 



Fig. 44: The world inside 
OASIS is vast and rich

Fig. 45: However, the world 
outside it is cramped and 
decrepit.

today, only on a much bigger scale. In 
reality however, the people playing are 
shown as vulnerable, unaware of their 
surroundings, and they are portrayed 
unflatteringly in general.
Relevance
This brings up the point of selfconscious-
ness of the real self. Will visitors fully 
engage with a completely digital world if 
they know other people might see them? 
Is it a responsible decision to bring visi-
tors into this vulnerable state at all? 
On the other hand, taking inspiration 
from gaming aspects is an interesting 
viewpoint to take, for both this movie and 
a museum exhibit. The movie also shows 
the great extent to which people can 
engage with a rich, unending experience. 

While not desirable in this form in a mu-
seum, it might be interesting to consider 
the implications for exhibit design.
Sword Art Online
Content
In the japanese animated series Sword Art 
Online, the characters enter a VR world 
with a medieval fantasy theme which 
functions like a game. However, the game 
designer traps the players in this world, 
and their inert bodies are left to starve if 
they don’t beat the final boss of his virtual 
world quickly enough.

Relevance
Possibly the best learning point from this 
plot is that it is important to give people 
in a virtual experience the idea that they 
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can get out at any time they want. Espe-
cially in a position where visitors might be 
leaving their physical more exposed  than 
normal (in whatever way) it is good for 
them to have knowledge of this freedom.

Minority Report - Halo
Content
Minority report features, among several 
other futuristic technologies, the Halo. 
This is a headband that puts the wearer 
in a coma-like state, giving them visions 
as if they were still living on. It is used as 
punishment for people that were about 
to commit crime, as predicted by the 
precognition technology also present in 
the movie. 

Relevance
It is important to create a clear distinction 
between the real world and any simula-
tions, to make the visitor feel sure of their 
situation. As of today there are still discus-
sions about the end of the movie, because 
there is no indication of whether the hap-
py end is actually reality or coma-induced 
visions. This ambiguity could be scary and 
unpleasant, and should be avoided in real 
designs. 
Star Trek - holodeck
Content
The star trek holodeck is a space on a 
spaceship where a virtual world is pro-
jected. For people in the projection, the 
world seems real and physical when they 
interact with it, and in this way they can 
experience life on distant planets, long-
past times or play out scenarios as a test 
before executing them in real life.
Relevance

The holodeck is a vision of how simula-
tion technology can provide for a wide 
range of experiences that are also mallea-
ble, totally in control of the viewer. In the 
show it stimulates the scientific mindset, 
and allows viewers to explore the count-
less possibilities of the universe without 
having the resources to go to all those 
places and do all those things.
Discussion

Fig.  46: The players in  
Sword Art Online are 

portrayed immobile and 
physically helpless

Fig. 47:  However, the world 
inside the game is rich

Fig. 48: Subjects of  the Halo 
are depicted floating naked 
in a glass tube, like lab rats.



Fig. 49: the holodeck is just 
a simple room when not 
turned on.

Fig. 50: But when on, it 
creates a perfect multisen-
sory simulation of  anything 
imaginable.

This has been a layout of future or alterna-
tive views on immersion and simulation. 
This serves as a guideline for how the 
creators of these stories see a possible de-
velopment of the technology. Despite the 
fact that they are mainly used for dramatic 
effect, the technologies bare resemblance 
to reality, or what reality might develop at 
some point, and the potential challenges 
and opportunities that arise with it. 
From a different perspective, this is the 
cultural baggage that many people will 

enter the exhibit with. Media like film and 
games are inherently unrestricted by tech-
nological development in reality, and as 
such technology can do whatever the sto-
ry needs. Visitors might not be impressed 
as much by a decently lit 3D model and 
some particle effects because they have 
seen it a thousand times in blockbuster 
cinema since the release of Jurassic Park 
in 1993. In a way, this analysis is also 
benchmarking the possible expectations 
of going into an immersive exhibit.
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Conclusion
This is a list of things that should be kept 
in mind for the design of the immersive 
exhibit, based on the content presented in 
this section: (see also fig. 51)
•  Emphasize that there is more than real 

and not real, have the two modes inter-
act and create the MR. However, also be 
very clear about what is real and what is 
not real. In general, give visitors as much 
control over their situation as realistical-
ly possible.

•  Take care of visitors emotionally. They 
are vulnerable when they take an open 
stance towards an immersive experience, 
and it will be important to be trust-
worthy and caring.

•  Physically the visitors might also be 
vulnerable if they explore a virtual expe-
rience. Making sure they know how not 
to hurt themselves (e.g. by bonking into 
things on their way) might make visitors 
feel comfortable.

•  Simulated experiences can be rich, 
endlessly varied and rewarding. Util-
ising these aspects by making it seem 
like there are a lot of options might be a 
good way to stimulate a sense of wonder 
and an explorative mindset. Allowing 
visitors to influence the simulation, or 
otherwise showing that it is more mal-
leable than reality, might be a cool way 
of showing that things are not real with-
out losing the wonder and excitement.

•  Because the virtual world is able to show 
‘impossible’ things, there is an opportu-
nity to support a teaching agenda with 
metaphorical or conceptual support.

Fig. 51: Conclusions of  the 
media analysis
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Me getting the little steam 
engine to work almost 

immediately grabbed the 
attention of  one of  the 

other visitors in the room, 
an 8 year old boy who also 

wanted to try this. He came 
up to me and asked how I 

did this and how it worked. 
He seemed genuinely eager 

to learn. Great feedback, 
I’d say, and I think I would 

experience the same; the 
small engines were a clear, 

interesting and general-
ly wonderful part of  the 

exhibit.

Steam museum 
Medemblik
The steam engineering museum in 
Medemblik holds a collection of small and 
large steam engines, tries to preserve the 
heritage and explain the working of this 
machinery to visitors. It is situated in the 
north of the Netherlands in Medemblik, a 
port town to the wadden sea. The en-
trance to the museum is a small country 
road, and the building itself is adorned 
with a large chimney that towers above 
the rest of the landscape. The environ-
ment is very green, and several buildings 
and some steam machinery are scattered 
throughout the landscape.
The museum gives a relieving feeling, as it 
looks grander than on the photos online. 
It is also well kept, and leading up to the 
entrance it is possible to already get a 
glance of the smithy and the machinery 
park in the back.

The exhibit itself was elaborate and im-
pressive, but seemingly less well organ-
ised. Most of the space was filled with 
large, still functional steam engines and 
complementary info cards. There was one 
with visible sections of the pistons, and 
also some miniature versions on display, 
showing different aspects of how the 
machines were used. An interactive part 

of the exhibit allowed visitors to buy a 
block of miniature fuel and power their 
own miniature steam boiler, powering 
a single-piston miniature steam engine 
(brand?). This takes somewhat long, as 
the boiler needed around 8 minutes to 
produce a serviceable amount of steam, 
but the engine interactivity is great - it is 
possible to feel if the pressure is right with 
a whistle, turn the valve, then give the 
flywheel a push and the machine starts 
running itself. 

The museum is run entirely by volunteers; 
steam engine enthusiasts mostly, who 
know how to run the engines and can tell 
visitors about them. These are enthusias-
tic, driven people who want nothing more 
than to help the museum carry out its 
message. However, they are also hard to 
guide. They know how to handle the ma-
chines, but there is little in the museum 
that the staff can use to welcome and help 
the visitors. The potential of their enthusi-
asm is wasted, in this regard.







Fig. 58: a very small, low to 
the ground maquette

Fig. 60: the main hallway 
was dressed, but was not 
guiding visitors well

Fig. 59: A very shoddily presented ar-
mor, missing a glove



Cultural landscape

The first part of  the exhibit 
was seemingly aimed at 
grandparents. I can still 

imagine being captivated 
as a kid by this kind of  stuff 

though. 

The first exhibit was 
somewhat unclear and the 

information was about a lot 
of  different subjects. I didn’t 

know what to look for.

Fig. 61: The cardboard cut-
outs of  indigenous people 

provided great set dressing

Maritime museum 
rotterdam
In the maritime museum in rotterdam are 
a range of exhibits. The museum is aimed 
at three main target groups; children, their 
parents and their grandparents (website). 
There is an exhibit displaying early mar-
itime history, with scale models of large 
ships from the 1700s and paintings from 
around that time as well. This exhibit is 
‘traditional’ and does not contain a lot of 
stimuli besides the artifacts and a small 
description plate besides it. Possibly, this 
is aimed at the grandparents in the target 
group.

There’s a few exhibits that go a little bit 
more overboard with new ways of display 
and exhibit design. An extension of the 
maritime history exhibit details ship 
design and maintenance, both in cur-
rent times and in history. It shows some 
objects accompanied by large amounts of 
text, but there’s also some video material. 
Content-wise it’s interesting that the new 
information is linked to how it was done 
in ancient times, but in many cases the 
links were somewhat far-fetched.

 (e.g. linking the approval of schematic 
drawings by a modern mechanical engi-
neering agency to an old calculator-type 
machine. Not bad, but not particularly 
exciting either). 

This exhibit also seemed to suffer from a 
lack of clear focus, as there were men-
tions of environmental problems, species 
spreading through maritime travel, de-
sign, informational systems, and on-board 

maintenance. 

An exhibit , called ‘Knappe Koppen’, that 
seemed to be more focused on children 
was interesting from a design perspective. 
Featuring some texts from Andre kuipers 
as well as a collection of stories about 
‘clever people’ in history, it had an inter-
esting mix of engaging activities, tasteful 
set dressing and historical artifacts. Tying 
the whole exhibit together was a quest 
(presumably for children, considering 
the colorful design, simple language and 
height of most of the related activities) 
for finding letters, and for each letter the 
questing visitor has to do a small task re-
lated to a part of the exhibit. For example, 
there’s a box that makes the sound of in-
sects flying around, making you think it is 
full of creepy crawlies, and a plate telling 
to push the button inside the box to reveal 
a clue. It was situated near other objects 
and descriptions about an accomplished 
bug researcher, so as to lead visitors from 
the activity into the content. 

Good set dressing was also placed in some 
of the exhibit. Notably, a part about a his-
torical anthropologist was decorated with 
life-size cutouts of illustrated tribespeo-
ple. They were clearly fake and thus not 
scary (as I expect they might have been, 
had they been realistic), but still provided 
the otherwise perhaps dull books with 
atmosphere, letting you as a visitor get 
into the environment and feel like you’re 
experiencing what the anthropologist 
experienced during research.
The final exhibit visited in this muse-
um was the “Offshore experience”. This 
came closest to what would be called an 
immersive experience, and featured the 









Cultural landscape

Conclusion
These museum visits provide several use-
ful insights into museum design.
Employing the physical space (such as in 
the offshore experience) is an efficient way 
to immerse the visitors in the experience.
Having physical interactive elements (the 
little steam engines in Medemblik) is an 
‘easy entry’ for visitors, as there is a very 
low bar for participating in such an ac-
tivity, after which they then have a much 
easier time engaging with the learning 
aspect.
Making use of the inherent quality of old 
artifacts (the projected map and games 
in the maritime museum amsterdam) is a 
nice way of using the museum’s ‘strengths’ 
to make it look contemporary without 
using expensive, advanced technology. 
Visually impressive exhibits are effective 
on some level, like the steam museum in 
Medemblik or the entrance to the Amster-
dam ship. This is, again, an ‘easy entry’ for 
visitors to become interested.
Good guidance is critical, as can be seen 
from the absence of it in castle Radboud. 
It can be done with several tools, includ-
ing the architecture, signs, a physical map, 
and possibly more.





Interviews

IV. Interviews





Jeroen Croes, 
Director of De Werkplaats, in Bilthoven, notes: (translated 
dutch-english and paraphrased from notes for understandabil-
ity) 

De werkplaats has primary school and high school ranging 
from VMBO-t to Gymnasium 

Life is a social process and that they want to stimulate living 
together with other people 

Teaching is also raising 

De werkplaats wants the development process to be fluid, with 
little actual classrooms. They also want kids to be owners of 
their own development 

At lower/more practical levels of VMBO, kids relate heaviliy 
to the person conveying the information. A personal touch is 
influential. “Who are you?” 

Museums are always better than the classroom, to kids. Class-
rooms are boring. 

A relation to daily life is also helpful to relate to 

School trips have to fit into the schedule and teaching program 

For VMBO kids it is important to highlight that museum 
exhibit content isn’t holy - they can like or dislike it the same as 
any other object 

Many schools make two trips in a year with their students. 
Apart from that there are also separate trips for ckv students 

Kids with higher education go to museums with their parents 
more often. When kids are with their parents, the parents often 
act as guides. 

For VMBO, you have to present abstract concepts in a concrete 
and visual way. 

In HAVO, the variance between students is higher. There are 
kids that are good abstract thinkers that do not work hard 
enough for VWO, and kids that are not very good abstract 
thinkers but work so hard that they surpass the VMBO level. 
This often causes clustering of similarly fated students. 

The preconceived notions of boredom concern learning, not 
museums in general. 

Michael van der Meer, 
Director of the TU Delft science center, notes: 
(translated dutch-english and paraphrased from notes for un-
derstandability)  

The current exhibit has been designed with a team in 2009-
2010. 

The exhibit is only aimed at the TU, different from e.g. Nemo 

Schools usually come to visit just for a workshop, which is also 

aimed specifically at schools 

Not that many schools seem to have mechanics education (In 
Michaels experience) 

VMBO is less frequent among the centers visitors, because they 
are less interested in the TU 

There are, however a lot of interns from MBO and HBO, they 
can maintain and repair installations 

Schools usually come on weekdays 

Although it might seem like it, the exhibit is not aimed at young 
children 

Doing activities gives a childish impression, in this case wrong-
ly 

In michaels experience, male visitors have less problems doing 
things that seem childish 

The center does not pay attention to different types or ‘leer-
stijlen’. They focus on a division between research, design and 
building 

Building a relationship with a museum is difficult for visitors. 
Sometimes students do it while making their ‘profielwerkstuk’, 
but otherwise it is rare 

Paulina Schulp, 
Teacher in French and coordinator culture at De Werkplaats, 
Bilthoven, Notes: 
(translated dutch-english and paraphrased from notes for un-
derstandability)  

De Werkplaats is a culture profile school, of which there are 
about 50 in the Netherlands. This means they have connections 
with each other, and are more interested in promoting culture 

Technology culture combination is a field that is being explored 
at this moment 

Usually, the school goes to visit museums form a visual arts/
history perspective 

A museum visit is to get students in touch with the museums 
contents, not to go in depth 

There has been a growing interest in new media - photo and 
film - for some time now 

Assignments given to students in the museum vary according 
to the main goal of the visit 

Exam-year students get a tour in the Rijksmuseum > more 
attention goes to higher classes in this case 

The experience is sometimes all that’s important 

Art based learning is an educational vision that is becoming 
more popular 

Boys and girls are both about equally  interested in museums 



Girls are usually more visually focused, boys are more practical 

Gamification can help both genders discover 

Learning styles have a lot of influence on how the information 
should be presented 

Providing educational materials as a museum helps schools a 
great deal 

It is important that experiences are not too long, and that stu-
dents get to make their own choice autonomously 

Project manager Ronald Theunissen and project director 
Remco Molenaar, Kiss the Frog, Delft, note: 
(translated dutch-english and paraphrased from notes for un-
derstandability)  

Kiss the Frog does design, programming and projec manage-
ment. 

Data is personalised, this allows us to record personal results 

A lot can go wrong in an exhibit, it is important to give muse-
ums the possibility to perform some maintenance themselves 

Kiss the Frog does a lot of digital work 

Subdividing a group is easily done with multiple elements in an 
exhibit 

It could be nice to create educational materials for before the 
school visit. 

Handling large groups can be done by dividing roles within the 
group - through the tickets for example - and sending different 
people to different spots efficiently 

Schools have around 45 minutes, or at least a relatively short, 
set amount of time 

It is not a good idea to limit individual visitors too much with 
the school design 

Lower levels of education are much earlier with their choice of 
profession than higher levels 

Budgetwise, an interactive touchscreen can range from 
5-10.000 euro, but anything with more interactivity, including 
hardware and set dressing etc, could range in the 30-40.000s. 

Kiss the Frog sometimes handles a square meter-based price 

It will be important to speak to the target group, and test with 
them if the design is going to work. 

An installation is more effective when it concerns one simple 
principle, so that the visitor can focus 

The engine room exhibit should be a balance, budget-wise, with 
the rest of the museum. If the masts were expensive, it is not 
weird to also spend money on this room 

It will help to have clear visitor profiles 

It will be important for the museum to also consider promotion 
costs and maintenance in later years 

Maybe stories from passionate voluntary workers can add a lot 
of life to the exhibit. 

Michiel Lucassen, 
Culture coordinator X11, Utrecht, notes: 
(translated dutch-english and paraphrased from notes for un-
derstandability)  

The Beeld & Geluid museum uses a ring for identification 

The design could take inspirction from Naturalis or the Spoor-
wegmuseum 

It is important to take the learning capacity of the students 
seriously 

Under the name ‘sterk-techniek onderwijs’ VMBO schools will 
in the following years get 400 million euro to improve their 
mechanics education 

It is important to look for a dialogue and creativity 

The ‘fonds voor cultuurparticipatie-VMBO’ exists 

Interview with students at X11, Utrecht. The students note: 
(translated dutch-english and paraphrased from notes for un-
derstandability) 

Following a sort of story can be cool. 

The consequenses of your actions in an installation could also 
be negative 

They would want an explanation, through static or dynamic 
information 

Their association with this design is that it seems like miniga-
mes or challenges, as in video games. 

They would find 45 seconds a good length for an explanation 
video.  

‘Basisschool tv’ is a good reference to them for how to do in-
structional videos right. 

They would like to see some sort of score when they leave, and 
perhaps get a prize if they are the best? 

They are worried young children will walk over the map projec-
tion and ruin the fun 

In the touchscreen installation, they would be interested in 
choosing different motors and seeing the specifications. 
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5IF OBWBM WFTTFM #POBJSF
 POF PG UIF TFWFO SFNBJOJOH DPNCJOFE TUFBN�QPXFSFE TBJM TIJQT BOE CVJMU JO ����
 JT CFJOH SFWJUBMJ[FE
JO ESZEPDL JO %FO )FMEFS� 5IF TUFBN ESJWFO QSPQVMTJPO QPXFS QMBOU JO UIF FOHJOF SPPN XBT B VOJRVF SFQSFTFOUBUJPO PG
NBSJOF FOHJOFFSJOH JOOPWBUJPO JO UIF TFDPOE IBMG PG UIF ��UI $FOUVSZ� )PXFWFS
 BMM UIF QIZTJDBM TZTUFNT BOE DPNQPOFOUT PG
UIJT VOJRVF NBSJOF FOHJOFFSJOH IFSJUBHF BSF MPTU JO UIF MBTU DFOUVSZ� /POF PG JU DBO CF QIZTJDBMMZ SFQMBDFE XJUIJO QSBDUJDBM BOE
NPOFUBSZ DPOTUSBJOUT� 0O UPQ PG UIBU
 UIJT TQBDF PO CPBSE PG UIF WFTTFM JT IJHIMZ WBMVBCMF GPS CSJFGJOHT
 QSFTFOUBUJPOT
 SFDFQUJPOT
BOE FWFOUT PO CPBSE PG UIF TIJQ BOE TIPVME LFFQ UIJT GVODUJPO�

5IJT JT XIFSF �4UJDIUJOH ;JKOFS .BKFTUFJUT #POBJSF�
 UIF DPPSEJOBUJOH PSHBOJ[BUJPO PG UIF SFOPWBUJPO
 TFFT BO PQQPSUVOJUZ UP
JNQMFNFOU OFX UFDIOPMPHZ UP WJTVBMJTF UIF TUFBN FOHJOF DPOGJHVSBUJPO 	QPTTJCMZ JO BDUJPO

 JO DPMMBCPSBUJPO XJUI UIF
.VTFVN'VUVSFT MBC JO %FMGU�

%VSJOH UIF QSPKFDU
 JOGPSNBUJPO XJMM CF FYDIBOHFE XJUI UIF 3JKLTVOJWFSTJUFJU -FJEFONBSJUJNF IJTUPSZ
 BT XFMM BT UIF
�7FSFOJHJOH WBO 0VE�0GGJDJFSFO WBO EF 5FDIOJTDIF %JFOTU EFS ,POJOLMJKLF .BSJOF�� 5IFTF JOTUJUVUJPOT XJMM QSPWJEF OFDFTTBSZ
IJTUPSJDBM BOE UFDIOJDBM CBDLHSPVOE JOGPSNBUJPO
 BOE CFOFGJU GSPN B TVDDFTTGVM EFTJHO BOE EFTJHO QSPDFTT�

5IF #POBJSF JT MPDBUFE JO %FO )FMEFS
 BOE UIVT UIJT XJMM CF UIF DPOUFYU UP CF DPOTJEFSFE� "NPOH QPUFOUJBM WJTJUPST BSF DPBTU
WJTJUPST BOE UPVSJTUT
 BTQJSJOH NBSJOFT
 JOUFSFTUFE HSPVQT SFMBUFE UP NBSJUJNF UFDIOPMPHZ
 TDIPPMT BOE TUVEFOUT� #VU XIBU
FYBDUMZ UIF SFMFWBOU UBSHFU HSPVQT BSF XJMM IBWF UP CF EFUFSNJOFE EVSJOH UIF QSPKFDU� 5IF $JUZ PG %FO )FMEFS BOE UIF /PPSE,PQ
SFHJPO PG UIF 1SPWJODF /PPSE�)PMMBOE XJMM CFOFGJU GSPN B TVDDFTTGVM #POBJSF QSPKFDU 	BT B XIPMF
 BT XFMM
 CFDBVTF JU DPVME ESBX
BUUFOUJPO BOE UIVT WJTJUPST� 0O UPQ PG UIBU
 UIF QSPKFDU JO %FO )FMEFS ESBXT B MPU PG BDBEFNJD JOUFSOBUJPOBM BUUFOUJPO�
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
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$VSSFOUMZ
 UIF TQBDF XIFSF UIF FOHJOF SPPN PG UIF #POBJSF VTFE UP CF JT FNQUZ� *U JT VTFE GPS NFFUJOHT
 QSFTFOUBUJPOT BOE
SFDFQUJPOT
 CVU WJTJUPST DBOOPU TFF UIF TUFBN UFDIOPMPHZ CFIJOE UIF OBWBM WFTTFM�
5IJT UFDIOPMPHZ JT JNQPSUBOU GPS UIF UFDIOJDBM NBSJUJNF IJTUPSZ JO UIF /FUIFSMBOET
 BOE JT B WJUBM QBSU PG UIF #POBJSF�T AWFIJDMF
QMBUGPSN�� *U JT BMTP B SFMBUJWFMZ SBSF UZQF PG UFDIOPMPHZ UIBU JT XPSUI TIPXJOH�
)PXFWFS
 UIF FOHJOF SPPN DBOOPU CF SFCVJMU QIZTJDBMMZ� 5IFSF JT OP CVEHFU GPS B GVMM SFQMJDB
 BOE UIF QSBDUJDBM GVODUJPOBMJUZ PG
UIF SPPN JT UP CF NBJOUBJOFE� 5IVT
 UIJT QSPKFDU MPPLT GPS B XBZ UP WJTVBMJTF UIF TUFBN FOHJOF DPOGJHVSBUJPO BOE GVODUJPOBMJUZ

BT XFMM BT UIF SFTVMUJOH MJGF PO CPBSE UIF WFTTFM BOE JO UIF DIBNCFS�

5IF CPOBJSF
 MJLF BOZ PUIFS NPEFSO EBZ NVTFVN
 IBT UP GJOE B CBMBODF CFUXFFO FYDJUJOH BOE FEVDBUJPOBM DPOUFOU� "T UBTUFT
BOE BWBJMBCMF TPVSDFT PG FOUFSUBJONFOU DIBOHF PWFS UIF ZFBST
 JU JT VOSFBMJTUJD UP EFTJHO FYQFSJFODFT UIBU BSF UIF PQUJNBM
CBMBODF PG FYDJUJOH BOE FEVDBUJPO GPS BMM BHFT� $IJMESFO
 GPS FYBNQMF
 SFRVJSF NPSF VQ�GSPOU FYDJUFNFOU UP CF JOUFSFTUFE JO
MFBSOJOH XIJMF PMEFS
 FYQFSJFODFE NVTFVN WJTJUPST NJHIU CF JOUFSFTUFE JO MFBSOJOH JOUSJOTJDBMMZ
 XJUIPVU FYUSB TUJNVMBOUT�
4PMWJOH UIJT QSPCMFN JT JNQPSUBOU UP FOEJOH VQ XJUI B EFTJHO UIBU DSFBUFT SFMFWBODF BOE NFBOJOH GPS UIF #POBJSF�

%FTJHO BO JNNFSTJWF TUFBN FOHJOF SPPN FYQFSJFODF UIBU SBJTFT WJTJUPST� JOUFSFTU GPS UIF UFDIOPMPHZ BT JU XBT VTFE JO UIF
#POBJSF BOE HFUT UIFN UP MFBSO BCPVU JU
 CBTFE PO BO BOBMZTJT PG UFDIOPMPHJFT BOE JOUFSFTUT UIBU BSF SFMFWBOU BOE
BQQSPQSJBUF GPS UIF UBSHFU HSPVQ�
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

5IJT QSPKFDU XBT TFU VQ XJUI UIF GPMMPXJOH NBJO MFBSOJOH HPBMT JO NJOE�
v -FBSOJOH UP FGGFDUJWFMZ NBLF EJHJUBM WJTVBMJTBUJPOT� 73
 "3 BOE NPWJF QSPUPUZQFT
v %FTJHOJOH TQBDFT BOE FOWJSPONFOUT
v 8PSLJOH GPS B ATNBMM� DMJFOU
 CVU B MPU PG TUBLFIPMEFST

$PNQFUFODFT * IBWF GSPN FBSMJFS JO UIF *%& QSPHSBNNF JODMVEF TLFUDIJOH
 WJTVBMJTBUJPO
 DSFBUJWF UFDIOJRVFT
 NBUFSJBMT BOE
QSPEVDUJPO NFUIPET LOPXMFEHF
 TZTUFN UIJOLJOH
 BOE NBOZ NPSF MBSHF PS TNBMM UPQJDT� $PNQBSFE UP GFMMPX TUVEFOUT
 * BN HPPE BU
TLFUDIJOH
 WJTVBMJTBUJPO BOE DSFBUJWF UFDIOJRVFT
 BOE NZ TLJMMT XJUI FMFDUSPOJDT BSF TPNFXIBU VOEFSEFWFMPQFE� * NJHIU CF BESFTTJOH
UIBU JO UIJT QSPKFDU
 CVU *�N OPU JODMVEJOH JU JO UIF NBJO HPBMT CFDBVTF JU JT OPU TPNFUIJOH * BTQJSF UP GPDVT PO BT B EFTJHOFS�

*�N FYDJUFE UP CF XPSLJOH XJUI B NVTFVN GPS UIJT QSPKFDU
 BOE JO UIF .VTFVNGVUVSFT MBC
 BT * BN WFSZ JOUFSFTUFE JO UIJT GJFME BOE
UIJOL * XPVME MPWF B TJNJMBS KPC JO UIF GVUVSF� 5IVT UIJT QSPKFDU JT BMTP BJNFE BU GJOEJOH PVU NPSF BCPVU UIJT GJFME�




