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*Neurodivergent can be defined as a person whose neuro-
cognitive functioning diverges significantly from the domi-
nant societal standards of ‘normal”.

‘Neurodivergence (the state of being neurodivergent)
can be largely or entirely genetic and innate, or it can be
largely or entirely produced by brain-altering experience,
or some combination of the two (autism and dyslexia are
examples of innate forms of neurodivergence, while altera-
tions in brain functioning caused by such things as trauma,

long-term meditation practice, or heavy usage of psychede-
lic drugs are examples of forms of neurodivergence produ-
ced through experience).” (Walker, 2020)
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BSTRACT

At the TU Delft, 9% of the students oHicioHy have an impairment, ho
wever, estimates go up to 30% (Centrum Hoger deerw”s Informatie,
2019). The TU Delft is building new spaces to accommodate its students
but seems o do so for the median student. Little research has been
conducted into the environmental needs of students in H\g}“er education
with a meuro\og\’co\ impairment which is why this thesis aims to answer
the question: ‘In what way can the needs and wishes of neurodiverse stu
dents be combined with the needs and wishes of meuro\ypiccﬂ students
fo create an inclusive srudy {oci\wy for the TU Delft?". Six students, both
neurotyp cal and neurodiverse, were interviewed online in a semi-structu
red interview. From Hms/ it became clear that the neurodiverse students
have more needs than the meuro!yp\co\ students but it should be pOSsSI
ble to combine most needs and wishes in the same bui\d\’rg.
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NTRODUCTION

There is a trend visible in the number of d\’@gmoses of Autism
Spectrum Disorder (New York Times, QOOQ) and Attention Defi
cit Disorder (Visser, et al, 2014).

OH\’C'\OHy, 9% of students at the TU Delft are reg\’stered as
students with o disability (TU Delft, 2020a). However, ECIO
(Experﬁsecemrum Inclusief deerwijs) estimates that 30% of
students in universities have an impairment and 10% of total stu
dents are '\mpoded in their studies by this impairment (Centrum
Hoger Onderwijs Informatie, 2019). In 2018, the TU Delft had
24.703 students (TU Delft, 2019), leaving 2470 students whose

studies are '\mpoded by their impairment

The TU Delft has committed to the Declaration of intent UN
Convention h\gher education institutions where 1Hey declare that
Hﬂey'

+ Wish to be inclusive educational institutions, where every student
participates in the education on an equal basis with other students
and every student feels welcome and accepted irrespective of back-
ground.

« To this end will carry out activities in the field of education for the
implementation of general accessibility.

« To this end will connect objectives and activities in the field of edu-
cation that link up with the joint approach of the State and adminis-
trative partners for the implementation of the Convention.

« To this end will cooperate with each other to share knowledge and
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develop policy by which inclusion in education is enhanced and strengthened.

To this end rhey have formulated a po\'\cy document descr'\b\’ng how 1Hey (pbn fo)
address, assess and improve their po\\’cies regordmg students with impairments (TU
Delft, 2020a). However, the document is \Qdﬂ’mg in one area: the phys'\ccﬂ study
facilities at the TU Delft. As Winston Churchill bmous\y stated: "We shape our
bu'\\d'\ngs thereafter Hﬂey shape us” The physica\ environment one studies in has
great effect on oneself.

The TU Delft is renewing the campus and wants to invest in world-class facilities
(TU Dem/ sd). In 2018, the new educational bui\d\’mg Pulse was comp\e\ed. I

has 1.020 education spaces and approximately 160 self-study spaces (TU Delft,
2020b). At the end of 2019 the TU Delft started building another new educatio
nal bu'\\d'\ng. Echo (TU Delft, 2020¢). The TU Delft is bu\\dmg extra srudy facilities
for their neurowp\’co\ students, but it is missing an opportunity fo build a ﬂuurep
roof, inclusive bu\’\d\’ng for self study for all its students.

There{ore/ the main research question of this paper is:

‘In what way can the needs and wishes of neurodiverse students be

combined with the needs and wishes of neurotypical students to create an inclu-
sive study facility for the TU Delft?"

I will fry to answer this question by first researchmg the needs and wishes of the
neuro?ypico\ students and the needs and wishes from the neurodiverse students.
These will be compared to see where the needs and wishes are of no influence on
each oﬂﬂer/ match or contradict one another. From 1%'\5/ it will become visible what
fo \mp\ememl in the deswgn and what to avoid. The sub questions of this paper are
therefore:

"What are the needs and wishes of neurotypical students regarding a
study facility?”

"What are the needs and wishes of neurodiverse students regar-
ding a study facility?”

"How do these results compare?”

"What should be implemented and what should be avoided?”

will start by exp\ommg the method after which the results will be discussed. Then
a discussion is prov'\ded before conc|ud\’ng the paper.
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ETHOD

The objective of the research was to gain \’ms'\gm into the needs
and wishes of neurofyp\’co\ and neurodiverse students af the TU
Delft regord\’ng their sfudy surroumdings To achieve this, @ group
of six students were interviewed online. Three of these students are
meurowp'\co\ and three students are neurodiverse.

To gain qualitative information regording the architectural sur-
roumdings/ the domains as named by Elise van Dooren in Making
explicit in design education: generic elements in the design
process (2013) were used. These five domains are:
spoce/form/\’m@ge/composi‘riom
material/structure/climate
function/route/use/ritual/movement
site/urban context
comfexf/sodo\/Hsfom’co\/cu\‘ruro\/pmosophico\

However, to mere\y question the interviewees on these domains
would not provide '\nsighf into what Hﬂey deem most important
for a space. Therefore, a semi-structured approach was chosen.
In do'\ng so, the inferviewees had the opporfunity to express their
opinions without being halted by a r\g\'d question sequence

To collect both do's and don'ts regord'\ng the study des'\gn of the
s‘rudyspoce/ the interviewees were asked about their favourite and
least favourite place to sfudy af the TU Delft. The interviewees
were first asked what their favourite p\oce fo sfudy is on the TU
Delft campus and wlw. This allowed them to speok free\y and
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recollect the spaces’ respective spoc'\o\ th\'\ghfs. Next, ‘rhey were asked a number
of questions regordmg the aforementioned domains. Losﬂy They were questioned
about what could be altered or added to the space to improve if even more This
prov'\ded both quantative and quoh‘roﬁve results. This process was repeo‘red for
their least favourite sfudy space on the TU Delft campus. To assess for poss'\b\e
missed input, the same process was also repeof@d for any sfudy space outside of
the TU Delft campus.

\n‘reresﬁng\y, durmg the interviews it was found that almost all students intervie-
wed had an outspoken opinion regordmg the study bahw Pulse ot the TU Delft.
Therefore They were also questioned on this opinion which provided ins'\gm in both
positive and negative architectural attributes of the bu\’\d\’ng and its impact on the
ability to sfudy.

The interviews were conducted in Dutch and all quotes used in this thesis have
been translated with due diHigence fo protect and capture the nuance of the
or\gmo\ statements. The complete sef-up of the interviews can be found (in Dutch)
in the oppendix

A discm’pﬁom of each student can be found on the next pages. The names and
images of the students were chonged to assure their anonimity.

Due to the Covid-19 pm‘deﬂ‘\’c, the method used in this research was \mpoc\@d
he initial method was to inferview students at their pr@ﬁ?r'@d and disliked s\udy
space af the TU Delft. This would have put the students into the space, creafing

fhe \,phmo\ environment fo comment on it. However, due to the lockdown in the
Netherlands, this was no onger poss ble. Instead, online interviews were conducted

An Lmexper'@d bonus to this could be that the interviewees had to recollect what

affects them most, assuming that what was top of mind is most pertinent, creating

a Wemrﬁ‘y in their comments.

Method




Rachel
Female, 22

Current study
BSc Applied Physics

Neurodiverse
Processing Speed Limitation

Mark
Male, 27

Current study
MSc Computer Sciences and MSc Science
Education and Communication

Neurodiverse
Autism Spectrum Disorder, ADHD
and highly gifted

Emma
Female, 25

Current study

MSc Architecture, Urbanism and Building
Sciences

Track: Urbanism

Neurodiverse
Autism Spectrum Disorder

Steven
Male, 20

Current study
BSc Applied Physics

Neurotypical

Jort
Male, 21

Current study
MSc Mechanical Engineering
Track: Multi-Machine Engineering

Neurotypical

Tugba
Female, 26

Current study
MSc Strategic Product Design

Neurotypical

Method
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ESULTS

In this section | will provide results from the interviews for each
interviewee. The results will be made visible by way of quotes and
a sketch of @ space bemﬁng the charactaristics named.

These results will be compared and explained, after which a more
procliccﬂ view Hﬂrough three scales will be prov'\ded. This will
combine available literature with the results from the interviews to
form a comprehensive undersronding of what to \’mp\emem and
what to avoid when des'\gnimg an inclusive srudy environment for

H\gher education.

Results




Rachel
Female, 22

Current study
BSc Applied Physics

Non-neurotypical
Processing Speed Limitation

‘It takes me /onger to understand assignments. Usually I will ask someone to ex
p/om it again in the exact same way. After that | will prob@b/\/ understand it.”

The limitation Rachel has, means that it takes her \omger fo comprehemd what's

being explained. Therefore she needs to study longer than her peers.

For Rachel, what makes the perfect study space are size, control, occupancy and

Subsequem\y, location: far from the heart of the campus.

To the left there you can gef distracted by peop\e wo”<'mg by/ | quite like that
myseH/ just a bit of movement. You can see the door [...] that's quite nice.”

" there are also those computer halls with quite a lot of peop\e and they sit across
from you so that when you look up, you stare strcﬂghr into their face, | find that less
p\eoscmr.”

The \igm and the quiet [are what make it o nice p\oce fo study] That it's o small
space. If youlre ina \orge space like that there are more peop\e there, so more is
Hoppemng. \ o\ways like it when there are peop\e, so all by myse\{ is not nice, also
because there is no necessity to do some\h\’mg when no one is wo?dﬂng/ but those
spaces are reo”y. emough peop\e fit inside that can watch you study.”

“Where everybody comes to study, | study best”

“It's in the middle of nowhere, you have to travel the world to get there, that is

quite nice.
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Figure T: a sketch of Rachel's Idedl Study Space.

This space prov'\des a good overview due to its small width. There are windows
that can be opened or closed by occupants and window screens that can be
lowered as well. The pome\ by the door manages the \ighﬁng, heorimg and ventila
tion. This is all accessible. Addm’omo\\y/ every desk has access to power outlets. The
space is deocem/ but not too visib\y connected to the honoy and is located far
from the heart of the campus, mo%mg sure nof foo many students flood it

MATERIAL/STRUC-
TURE/CLIMATE

FUNCTION/ROUTE CONTEXT
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Mark
Male, 27

Current study
MSc Computer Sciences and MSc Science
Education and Communication

Neurodiverse
Autism Spectrum Disorder, ADHD and
highly gifted

"My mind is quite chooh’c, I'm eos;/y distracted. If | get a who/sopp message, | can
lose my sfudyvi/oe for 20 minutes.”

Mark is on the Autism Spectrum, has Attention Deficit Disorder and is th\y gﬁ
ted. This means that o\rhough he is very brighh he is easily distracted.

At the top floor of the old Technical Science bur/dmg, there’s o Compu!erhcr//l kindl
of hidden. There are several small rooms. Someone moved a table into the corner
so that your back is against the wall and your side is against the window while
you have a good overview of the space. That space is just fantastic. Except when
there's a bunch of first year s/uc/emrsl then not so much.”

“The g/oss hall in the Un/verwy L/‘brctry is boc/, but the tower is impossib/e: it's al
ways busy, it's super noisy, peop/e walk behind you constantly and the floor sways. |
avoid the tower like the p/ogue..”

“When | sludy, | surround myse/f with peop/e who are also seﬂ’ous/y s&udymg. That
creafes a séuo’y o(mosphere. If you have to brainstorm or have to talk to someone,

you walk away to a ditferent spoce.”

Overview and the peop\e around him are important factors in Marks ideal studys

pace as well as \'\mmng distractions.
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Figure 2: a sketch of Mark's |dedl 51udy Space

The space is small and can be \’mcxgmed in a row of similar spaces fo form cubicles
for group work. The construction is s\urdy and well isolated. This space does nof
have any other attributes, makmg it speciﬁco“y suitable for Srudy\’mg/ ng om\y

with serious peop\e Due to its small nature there is an Qdequote overview

MATERIAL/STRUC-
TURE/CLIMATE FUNCTION/ROUTE CONTEXT
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Emma
Female, 25

Current study
MSc Architecture, Urbanism and
Building Sciences

Track: Urbanism

Neurodiverse
Autism Spectrum Disorder

"I suffer from /'mpu/ses,' in a lecturehall where everybody moves, or with sounds
around me. Smells can also impact me greo//y [] If peop/e come in late to a

/ec/ure, my focus shifts.”

For Emmag, \’mpu\se control is @ very vital step in s\udymg She also states she mis

ses an '\mpu\se low sludyspoce'

“Yes, | miss acoustic dompemng in studyspaces. Also in lecturehalls now [ think of
it

‘For s!udy'nq use the /'brcrry of the Architecture focu/ry. It's nice and quiet [] /

like that there is carpet, it dampens the sound of wo/kmg people. A less pleasant

element is that the fl r[oor is a kind of mezzanine floor which moves when people

walk on it

"I like it when there is not a lot of white or harsh colours in spaces. [] In gemero/,
dark s nice for me. A /igh/, non br/‘g‘m colour is also nice for me.”

[Tﬁe {CICU y O{] AfC}’J ture is S'g/’] /y ouftsi de Of "7@ campus, [ ] wit h greenery on
every si C!Q THO Is very nic !

| like bemg able to control the amount of f/ghr myse/f”

Los\\y/ Emma comments that control over an '\mpu\se (\ight) is p\eosom.

24 Results
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Figure 3: a sketch of Emma’s Ideal Study Space.

This space prov'\des a \orge view of the outdoors while creatfing a rromqu'\\ environ
ment inside. The floors are corpeted to ensure silent {ootsteps and the colours are
calm. Aside from the abundance of natural \'\gh\/ private desk\omps create contro
over one’s \\ghh’mg situation. Due to the layout of the room, this is a destination in

stead of o space for wa\kmg about.

MATERIAL/STRUC-
SPACE/FORM TURE/CLIMATE FUNCTION/ROUTE SITE CONTEXT
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Steven
Male, 20

Current study
BSc Applied Physics

Neurotypical

‘[The nicest p/oce to s/udy is | Dr’ebbe/weg Therel the least amount of peop/e sur

round me and there are not a lot of peop/e anyway. [] So it is nice and rronqw//

‘It looks large, but it feels small because there are a lot of smaller areas. There are
white walls surroundmg you, SO you don't reo//y see that much. [..] A wall with a

different colour would make the space more warm and /r’ve/y

“There is enough doy/ighrv On one side there are /orge windows that brmg in a lof
of /r‘ghé ’

“The focus in this srudyspoce lies more with sfuo/\/mg than in other studyspaces. It's
more cor/m, you see less peop/e. Because of rh/'s, you getf the l[ee/mg that focus is

gooc/. [ts re/o//'\/e/y quier.”

Tromquih!y and calmness seem to be key in Steven's ideal s\udyspoce This is illus

trated further when he reacts to his least favourite Srudy spaces.

“[My least favourite s/uc/\/spoce /'5} The second floor of Civil Engmeermg. [] When
you look to your left or r«'gh!, you o/woys see someone moving. Theres is sound

/here, but | can shut myse/r[ off from that fine. The movement is more annoying.

"[In Pulse,] I actually never know where | will end up. If | walk into the elevator and
press the button for the H/‘ghesl Hoor, | still wonder where | will end up The same
hoppems when | walk up three H«'gh!s of stairs, | never know where | will end up

And | have been to Pulse reo//y often. [.] Its a giant maze reo//y, seems fun aft first

but is orc/uo//y quite sad.”
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Figure 4: a sketch of Steven's Ideal Study Space

Steven pre{ers a |orge space that is subdivided in some way. The cabinets facilitate
that in this exomp|e The \orge windows provide a lot of hghr and the calm colours
keep it from overbearing. To the sides, there are study “havens” where no one walks
past. For the space as a whole, the occupancy level is quite low, but since it is a
\orge space, there are enough other students present to facilitate a sludy aftmosp

here.

MATERIAL/STRUC-

TURE/CLIMATE FUNCTION/ROUTE CONTEXT
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Jort
Male, 21

Current study
MSc Mechanical Engineering
Track: Multi-Machine Engineering

Neurotypical

“The space is H/’gh, has enough //’gh(, due to the sky/«'gh!s and the tables are b{g.
Bigger than at Pulse. The chairs are Od[uslob/e in Heigh/.”

"The walls are just white. One wall is red on the inside and the outside.”

Jort likes the silent s\udyspoce at the {ch\w of 3mE. He however very much dislikes
the study p\oﬁorms at this {ch\w.

3mE has Hamgmg p/om[orms with desks and chairs They are a kind of bo/comes, /
reo//y dislike that. The o(mosphere is never nice, the screens to shield your desk off |
don't like. Addi(/'onof/y, the onfy way to gef fo your desk is to walk behind peop/e, /
don't like that either. When someone walks somewhere the entire bo/comy vibrates.

| think this is annoying and unneccesary.”

‘| believe o different kind of person studies there. Peop/e who are more at ease
with sitting by themselves. Peop/e who don't like to sluo/\/ in groups. | believe that's
a different kind of person than in the silent studyspace. In the silent srudyspc;ce
there is a better overview, on the bor/cony you are seated with your back turned

towards other peop/e ’

“The view, Howe\/er, is great What stands out most of all is the water with the row
of trees. In Februory and Morch it stands out. Der[emre/y a beautiful p/oce ’

Results

Figure 5: a sketch of Jort's Ideal 51udy Space

Jort speciﬁco“y described a \Qrger space, sectioned by cei\imgheigh\. Due to the
\orge windows, this space is \\gm and there is a view of water and trees. The space
is coloured by red accents. The desks are \Qrge and amenities like a printer are

C\oseby. The peop\e srudymg here are quiet and ser'\ous\y at their work

MATERIAL/STRUC-
TURE/CLIMATE FUNCTION/ROUTE CONTEXT
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Tugba
Female, 26

Current study
MSc Strategic Product Design

Neurotypical

“When you're domg procﬁco\ work, [the main hall in Industrial Des'\grﬂ is a nice
space [J It's an open space, then you will not be bothered by others. EspeciQHy
when o lot of peop\e are workmg on the same 1hing/ you gef the {ee\\’ng you're

wor%mg \ogemer towards one goo\.”

There's o\woys somerhimg hoppemimg at Industrial Design. You find yourseh{ in

the midst of hordworkmg peop\e/ insipiring expositions and educational activities
There's a nice balance between stressed-out people who are working towards a
deadline and peop\e who are chiHimg out.”

‘It's a beautiful space, but because | have been wor%mg at Industrial Design for Figure 6: a sketch of Tugbds Ideal SIudy Space.

SO \ong, I'm starting to think the colour blue is getting too blue. Sometimes | look This sketch illustrates a white space with a lot of greenery and a variety of seafing
around and think "Wow, just stop bemg blue” [ J White is a nice colour. Because areas and srudyp\oces The \orge windows facilitate doy\ight while the space is

of a white table | can focus my attention better at my work.” open and wide.

"There are a lot of different seating options you've got low chairs, h\gh barstools
and a variety of couches. UsuoHy I go to the studentassociation, they have these
dank sagging sofas which | secre\\y like "

For Tugbo/ white is the blank slate on which creation can hoppen. This is important MATERIAL/STRUC-

TURE/CLIMATE FUNCTION/ROUTE CONTEXT

as well as the ob'\my to be oneself:

"The atmosphere is inspiring [ A\ongside Architecture, Industrial Design is a bit
more pracliccﬂ than other faculties at the TU Delft. Because of this it is easier to
\ug around a sick profotype made from three cardboard boxes without peop\e

\ook\’ng at you as if you dare weird. You can be yourseH at D (Industrial Design) ’

30 Results Results




The results of all the neurodiverse and neurowp\’co\ students can be found in ﬁgure
7 on pages 34 and 35 In white, the absolute clashes are made visible. While o lot
of results are different, only two cannot work Togeﬂﬂer in the same bu'\|d'\ng. Firsﬂy,
most students indicate they would like \igm and calm colours, which doesn't fare
well with pops of br'\gm red. Losﬂy/ the bu'\|d'\ng cannot be at everyones respective
faculties, in a central location and far away from the campus centre at the same
fime

OVERVIEW OF NEURODIVERSE STUDENTS' RESULTS
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Figure &a: Overview of neurodiverse students’ results.
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Figures 8a and 8b show an overview of the most important results for respecﬁve\y
the neurodiverse and meurowp'\co\ students where om\y in the domain ‘site” a clash
is visible. The domain ”Spoce/form” could look like a clash at first, but even ﬂﬂough

a room cannot be both b\g and small at the same time, a bu\’\d\’ng can house both.

On pages %6 and 37, figure 9 shows the results that can be combined, taking in
mind that regord\’mg “site” the opfion of bemg far away from the campus centre,
was deemed best combinable with the results in the other domoﬂns/ such as “tran-
qu'\my"

OVERVIEW OF NEUROTYPICAL STUDENTS' RESULTS

RE/CLIMATE SPACE/FORM

MATERIAL/STRUCTU-

FUNCTION/ROUTE

Central location

SITE

CONTEXT

Figure 8b: Overview of neurowp'\co\ students’ results
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RACHEL STEVEN

SPACE/FORM

RE/CLIMATE

Red accents
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campus centre feels familiar Central location

CONTEXT

Figure 7: Overvi of all the students results with in white what clas
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OVERVIEW OF NEURODIVERSE COMBINABLE RESULTS OVERVIEW OF NEUROTYPICAL COMBINABLE RESULTS
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Figure 9: Overviev of the results that are CO!TIFi:\(]ﬁb‘@ with each
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ITY SCALE

When seordﬂng for a home, the location is deemed the most
important factor. This can be Though‘r of as just as important in
\ecxmmg environments as it is deemed in housmg.

According to Attention Restoration Theory (Bell, 2001), directed
attention (sfudymg) drains ones amount of attention. This means
that there is a finite amount of attention available to a person af
a certfain fime

Pec p\r? with Attention Deficit Disorder <~\3 ‘>/ for instance, have
what can be described as o fau fy mp@\se filter Every noise
made or shift seen is r@gwg\@r@d/ whereas a neurotfypical person
would not active y notice these mpﬂseg he effect this has on
oeop\e with ADD is that their amount of attention draines more

rap d"y’ Cl"\d COJ‘O H’W(“fé{’@f(“ b@ in ﬂ{?@d O{’ rep Qﬂ\‘;hﬂ‘@ﬂ' sooner.

As the poo| of attention drains, it becomes mcreosmg\y difficult

to focus and therefore sfudy. Accord\’ng fo Kop\om nafure is

the way fo rep\emsh ones attention amount. In his article The
restorative benefits of nature he describes four components of
restorative environments, nome|y. Be\’mg away, Fascination, Extent
and Compoﬁb\’\iw. These four components are well represem‘red in

nature, makmg it the ideal environment to restore ones attention.

(Kaplan, 1995)

This was also Qgreed upon by the interviewees. Both neurofypica\

and neurodiverse students listed view of greenery as a positive

Results - City Scale

attribute. Rachel also stated that she would like the bui\dimg to be far from the city
centre as this would result in less peop\e, more nature and less hustle and bustle

Aside from proximity to nature, noise levels can have a great impact on s‘rudy—
achievements and are therefore important to consider when des'\gmg Noise can
impact per{ormomce greoﬂy/ both durmg exposure and ﬂwough aftereffects (pos—
sibly due to draining ones attentionlevels) (Bell, 2001). “[noise]... “masks” internal
speech, or makes it more difficult to "hear ourselves think™ (Poulton, 1977). Additio-
noHy/ quiet or Trcmqui\'\w was mentioned by all but one interviewee as an important
factor in the succes of the sfudy environment. Therefore, positioning the bu'\\dmg in
its context so that places of concentration are more quiet is advisable

Results - City Scale
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The students interviewed had a lot of input on their environment
in the bu\\dmg scale. I will Hrsﬂy adress the issues where the
meurofypico\ and neurodiverse students were in agreement. After
that, | will discuss the differences of opinions.

The main element all interviewed students ogreed upon was that
a sfudyspoce should not be in the wo”<'mg poﬂﬂ. For all students it
is very d\’sfrocﬁng to have people walk past regubr\y. the environ-
ment must be Tronqu\\. As mentioned in the City Scale, Tr@nqui\'\w
was named by all but one student. This seems to be an impor-
tant factor in the make-or-break of the educational environment.
However, even ‘rhough the students wish the environment to be
Tromquﬂ, they don't wish it to be devoid of others. All interviewees
voiced their wish for there to be other students who are also stu-
dymg. This creates a sfudy Qfmosphere that motivates. This way
there is also a sense of social security and purpose: you feel less
inclined to slack off when peop\e around you are hard at work

Another element the students ogreed upon was |\’g|ﬁfimg/ for when
you cannof read o fext, you cannot comprehend the text. Emma
elaborated on this element further, stating she pre{ers warm and
natural \'\ght while others expressed their need for \orge windows

Losﬂy/ the students ogreed on the need for well constructed spa-
ces. They found the need for better attention poid fo espec'\oHy

how floors are constructed. It is very d'\s‘rrocﬁng when you bounce
up and down in your chair when a person walks past or uses the

UILDING SCALE

Results - Building Scale

stairs because the construction of the floor is not sturdy enough

Regording the elements where the groups differed in opinion, an important ele-
ment is the sefup of the bui\dimg with its uses. Part of the Autism Spectrum Disor-
der (ASD) d'\ognosis in DSM-5 is “Insistence on sameness [J (e g. extreme distress
at small dﬂomges, dﬂ'\cu\w with fransitions, r\’g'\d Hﬂmkmg pafterns [..]" (American
Psychiatric Accosiation, 2013). This means that if a person with ASD finds themsel-
ves lost for exomp|e/ their stresslevels rise far more than @ neurowp'\cok stresslevels.
To make sure the risk of this occuring is lowered, it is imporfant fo think about the
predictability of the main \QyouT of the bu\’\d\’ng. When a bu'\\dmg is sorted \ogicoHy
in use, and therefore pred\’cﬁb\e, it should be far less \ike\y for a person to feel lost.
In my research, Mark and Rachel expanded on this by stating they would like a
sing\e-use bu'\|dmg By desigmng a bui\dmg where it is Qbundonﬂy clear what the
use is, since there is but one, it mheremﬂy becomes far more predidob\e and there
are less transitions to overcome.

Losﬂy/ reg@rdmg the space sizes, the meurowp\’co\ and neurodiverse students diffe-
red greoﬂy. The neurowpico\ students opTed for \Qrgen but sectioned, spaces, while
the neurodiverse students opted for smaller spaces, pre{erob\y longer than they are
wide. This could perhops be due to the need of some neurodiverse peop\e fo keep
an overview of their surroumdmgs but could also benefit neurofypicd students such
as Sfephen.

Results - Building Scale
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OOM SCALE

Inside the room, materials are the most important element since
materials have the ob\’\'\w to abate many an impu\se Softer
materials such as carpefs and fobrics can be instrumental in
absorbing sounds, such as footsteps or conversations. However,
the colours of the materials used could also form an \’mpu\se in
itself. Four out of the six students inferviewed discribed that Hﬂey
liked either “calm colours” or “not just white”. Emma listed white in
the same breath as harsh colours, md\’coﬂmg that white m\’gh‘r well
be a harsh colour. It could therefore be better to look into posfe\s/
darker shades or natural materials. | believe it's not neccesary

fo {orgo all use of the colour white, but the undersfondmg that
white is the most basic colour, and therefore \ow—\mpu\se/ is in my
opinion, a misconception.

gnosis of Autism Spectrum Disorder

Another part of the d

- M C vooreactiv o
accord ng to DSM-5 is "Hyper- or %\/por\/:uk,m fy to s

>Nsory inpuft
or unusual inferest in sensory aspects of the environment (h\me

. ~17Z ) . 10092
rican Psychiatric Accosiation, 2013). According to Dawson (1998,

A m@t,ro‘yoicn‘ person wou ’CJ rate SOC\Q‘ ST W“U‘\ as more

mportant than non-social stimuli, while a person with ASD would
rote them PqJQHy imporftant. [herefore, they can be rr?\o\'\\/r?\‘y’
more affected by environmental stimuli such as heat, ignt, sound

ana STVW(:’H

During the designprocess it could therefore be viToHy imporfant fo

realise this since it can impact the user greoﬂy. One way to relie-

Results- Room Scale

ve the issue could be to grant the user some form of control. The Qb'\h‘ry to be able
to turn the heat on, Chonge the \\gm infensity, shut the b\mds, close or open doors
and windows, provides the user with @ poss'\b\’\iw fo cope with the origmo\ impu\se
The more control we have, the better we adapt to impulses (Bell, 2001). Control
over the environment was {ovourob\y mentioned by two of the three neurodiverse
students

The final element regordmg room scale is overview and the furniture \Qyou‘r While
Emma is less distracted when her desk faces a wall or wmdow/ Rachel misses the
overview of her surroundmgs and gets less distracted when {ocimg the door. It
m'\gm be he\pﬂﬁ to take heed of this when {urmshmg the room and perh@ps provi-
dmg moveable desks.

‘Excersising meomng{u\ control over environmental conditions allows the individual
to tailor them to one’s needs and preferences By definition, the conditions one

prefers should be those that produce th environmental satisfaction.” (Morquordt
Veitch, & Charles, 2002)

Results - Room Scale
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the ofmosphere while beimg given control could help eleviate stress by \eﬁmg the
students cope with the '\mpu\se.

ONCLUSION

This thesis has been aimed at ﬁndmg out how the needs and wis-
hes of neurotypical and neurodiverse students can be combined
to create an inclusive s‘rudy {Qcmw at the TU Delft.

From figures 7, 8a, 8b and 9, it can be concluded that though
the needs and wishes of meurowp\’cg\ and neurodiverse students
sometimes differ, ‘rhey are generQHy not exc\ud\’ng one another. It
however also becomes clear that when they do, the consequences
for neurodiverse students can be greater than the consequences
for meuro‘ryp\’co\ students. It is therefore pertinent to opt fo we'\gh
the scales more in favour of neurodiverse students

For the city scale, this entails that a quiet location surrounded by
nature is best. This is favoured by both meurowp\’co\ and neurodi-
verse students and agreed upon by Kaplan.

In the bu\’\dmg scale, neurodivergenT students wish for smaller
spaces with a better overview. D'\omem’co\\y opposed to that are
the wishes of neuroTyp\’co\ students to have \orger/ albeit sectio-
ned spaces. o provide both will eleviate the strain on the smaller
spaces, and keep them Tranqui\. The bui\d\’ng \Qyouf should be
clear and \og\’cg\ with ho”woys o\ongs'\de sfudyspoces. The buil-
dmgls construction should be sturdy and sound while still \em’mg
emough natural \\’ghf in.

FimoHy, the room scale is where calmness and control are most
imporfant. Calm colours and soundabsorbant materials create
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ISCUSSION

| believe this thesis is o first step in emphosising the need for more
research in the area of des'\gm’ng mdusive\y and espec'\oHy for
meurod'\vergem peop\e. While a lot of research has been geored
towards the most severe cases of meurodivergence/ as it shou\d,
the moderate cases have been left to sfrugg\e to try and force
themselves to fit into @ society that is just not built for them. In my
opinion, the zeitgeist of this era is shﬁﬁng from the (egocenmc)
view of the median person, towards the view of peop|e: as ‘rhey
are. | believe this could make for a society where not on\y the me-
dian person is oppredofed/ but all peop\e are oppredofed. As IT
Vitae said to my brother when he first walked in: “So you're on the
autism spectrum, congrofuhﬁioms.‘ We need you in our society!”

\ hope my research has the obi\'\w to open minds fo the idea that
desigmng for both neurofyp\’co\ and neurodivergem‘r peop\e is very
easy. The on\y ‘rhmg the desigmer needs to do is understand why
certain needs are different and shift priorities Qccordmg|y.

Due to the small research somp\e size, the recommendations in
this thesis m\gh‘r need to be based on much broader research. It
however, does show the difference in wishes and needs of neurotfy-
p\’co\ and neurodiverse students at the TU Delft, their Compoﬁb'\\'\—
ty and therefore the v'\ob'\\'\w of further research.

Superﬁcio“y/ it m'\gm seem that there is one outlier in this rese-
arch: Tugbo. However, | believe that for this research, Tugbo de-
monstrates the d'\versﬁy in students and is therefore not an outlier

Discussion

Much as | would have wished to research the needs and wishes of all students at
the TU Delft, this would be far beyond the scope of a normal groduaﬁon thesis,
but | do sfromg\y believe more research should be done into how the built environ-
ment functions for different groups of students. This cou\d/ for instance, be students
with other impairments, be it physico\ or mental, international students or LGBT-
Ql+ students.

There is but one median student. What about the other 24.7027

Discussion
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PPENDIX

INTERVIEW OPZET

Personalia

Man/Vrouw? Leeftijd?

Welke studie doe je”

In welk jaar zif je?

(Wat doe e meestal als je studeert?)

(Non) neurotypical

Heb je een beperkmg? Zo ja, wat precies’P

Hoe beinvloed daf je doge\ijkse bezig}“eden?

Hoe bemvloed dat je studie? Hoe heb je ermee om leren goom?
Wat doe je dan?

Mis je een pr\’kke arme studieruimte?

Fijnste studieruimte

Wat vind Jij de Hjns\e ruimte om te studeren op de TU Delft?
Wat voor studeren doe je daar?

Studeer je in je eentje’?

Waarom die ruimte? Waar zit het hem in dat je dat de ﬁmste

ruimte vindt?

Domeinen

Wat vind je van de ru mte\wheio van de ruimte? De vorm, com
positie, grootte, Hoog\e/.

Wat zie je als e daar zit?

Hoe zit het met de ramen?

Appendix

En het licht?

Is de femperatuur iijm?

Heb je een mening over de materialen die gebru'\kt zijn"?
Kleur?

Geluid?

Hoe kom je er? Welke route moet je doorlopen’?

Heb je een ritueel daar? Een vaste p\ew

Hoe zit het met pauzes?

Lopen er mensen langs?

Waar hgr het op de TU? Maakt dat uit?

Wal Mg\ er naast? Heb je het gevoe\ dat daf je beinvloed?
Beschriﬁ Q\SJeb\\’eH de sfeer die doorgooﬂs in die ruimte Hcmg\
Waardoor komt die sfeer daar?

Met welk humeur ga je daar meestal naartoe?

Heeft de ruimte de moge\ukheid om je humeur te veranderen”?

Verbeterpunten

Wat zou je nog kunnen verbeteren aan deze ruimte?
Mis je verder nog iets dot je zou kunnen he\pem met studeren?
Minst fijne studieruimte

Studieruimte buiten de TU

Pulse

Overig

Heb ik nog iets gem\st? Of heb je nog wat foe fe voegem?

Appendix
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REFACE

*Neurodivergent can be defined as a person whose neuro-
cognitive functioning diverges significantly from the dominant

societal standards of ‘normal
wironn
ut the ‘Neurodivergence (the state of being neurodivergent) can be
largely or entirely genetic and innate, or it can be largely or
enfire/y produced by broin-o/fering experience, or some combi-
nation of the two (autism and dyslexia are examples of innate
forms of neurodivergence, while alterations in brain functioning
caused by such things as trauma, long-term meditation practi-
ce, or heavy usage of psychedelic drugs are examples of forms
of neurodivergence produced through experience).” (Walker,

2020)
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NTRODUCTION

This handbook contains ways in which architects could {o'\r\y eosi\y
design interventions, keepmg neurod\’vergeﬂ students in mind.
The ideal scenario would be to be able to take every user intfo
account, but that is sod\y not possible. This handbook is meant to
make architects aware of des'\gm solutions fo create better smdy
environments for more than the median user.

A\ongside this, extra '\ns'\ghfs are given info fwo diogmoses to
H\gH\ghT where the desigm solutions originate and how They could
aid in mokmg life easier for peop\e with these diagnoses. This will
provide you with the \mow\edge to look further for solutions that
best suit your desigm.

Introduction




ITY SCALE

When seordﬂng for a home, the location is deemed the most
important factor. This can be Though‘r of as just as important in
\ecxmmg environments as it is deemed in housmg.

According to Attention Restoration Theory (Bell, 2001), directed
attention (sfudymg) drains ones amount of attention. This means
that there is a finite amount of attention available to a person af
a certfain fime

Pec p\r? with Attention Deficit Disorder <~\3 ‘>/ for instance, have
what can be described as o fau fy mp@\se filter Every noise
made or shift seen is r@gwg\@r@d/ whereas a neurotfypical person
would not active y notice these mpﬂseg he effect this has on
oeop\e with ADD is that their amount of attention draines more

rap d"y’ Cl"\d COJ‘O H’W(“fé{’@f(“ b@ in ﬂ{?@d O{’ rep Qﬂ\‘;hﬂ‘@ﬂ' sooner.

As the poo| of attention drains, it becomes mcreosmg\y difficult

to focus and therefore sfudy. Accord\’ng fo Kop\om nafure is

the way fo rep\emsh ones attention amount. In his article The
restorative benefits of nature he describes four components of
restorative environments, nome|y. Be\’mg away, Fascination, Extent
and Compoﬁb\’\iw. These four components are well represem‘red in
nature, makmg it the ideal environment to restore ones attention.

(Kaplan, 1995)

This was also Qgreed upon by the interviewees. Both neurofypica\
and neurodiverse students listed view of greenery as a positive

Results - City Scale

attribute. For instance, one of the inferviewees, Roche\/ also stated that she would
like the bu'\\dmg to be far from the city cenfre as this would result in less peop\e,
more nature and less hustle and bustle.

Aside from proximity to nature, noise levels can have a great impact on s‘rudy—
achievements and are therefore important to consider when des'\gmg Noise can
impact per{ormomce greoﬂy/ both durmg exposure and ﬂwough aftereffects (pos—
sibly due to draining ones attentionlevels) (Bell, 2001). “[noise]... “masks” internal
speech, or makes it more difficult to "hear ourselves think™ (Poulton, 1977). Additio-
noHy/ quiet or Trcmqui\'\w was mentioned by all but one interviewee as an important
factor in the succes of the sfudy environment. Therefore, positioning the bu'\\dmg in
it's context so that places of concentration are more quiet is advisable

Results - City Scale




The students interviewed had a lot of input on their environment
in the bu\\dmg scale. I will Hrsﬂy address the issues where the
meurofypico\ and neurodiverse students were in agreement. After
that, | will discuss the differences of opinions.

The main element all interviewed students ogreed upon was that
a sfudyspoce should not be in the wo”<'mg poﬂﬂ. For all students it
is very d\’sfrocﬁng to have people walk past regubr\y. the environ-
ment must be Tronqu\\. As mentioned in the City Scale, Tr@nqui\'\w
was named by all but one student. This seems to be an impor-
tant factor in the make-or-break of the educational environment.
However, even ‘rhough the students wish the environment to be
Tromquﬂ, they don't wish it to be devoid of others. All interviewees
voiced their wish for there to be other students who are also
sTudyimg. This creates a s‘rudy atmosphere that motivates. This
way there is also a sense of social securify: you feel less inclined to
slack off when people around you are hard at work.

Another element the students ogreed upon was |\’g|ﬁfimg/ for when
you cannof read o fext, you cannot comprehend the text. Emma
elaborated on this element further, stating she pre{ers warm and
natural \'\ght while others expressed their need for \orge windows

Losﬂy/ the students ogreed on the need for well constructed spa-
ces. They found the need for better attention poid fo espec'\oHy

how floors are constructed. It is very d'\s‘rrocﬁng when you bounce
up and down in your chair when a person walks past or uses the

UILDING SCALE

Results - Building Scale

stairs because the construction of the floor is not sturdy enough

Regording the elements where the groups differed in opinion, an important ele-
ment is the sefup of the bui\dimg with its uses. Part of the Autism Spectrum Disor-
der (ASD) d'\ognosis in DSM-5 is “Insistence on sameness [J (e g. extreme distress
at small dﬂomges, dﬂ'\cu\w with fransitions, r\’g'\d Hﬂmkmg pafterns [..]" (American
Psychiatric Accosiation, 2013). This means that if a person with ASD finds themsel-
ves lost for exomp|e/ their stresslevels rise far more than @ neurowp'\cok stresslevels.
To make sure the risk of this occuring is lowered, it is imporfant fo think about the
predictability of the main \QyouT of the bu\’\d\’ng. When a bu'\\dmg is sorted \ogicoHy
in use, and therefore pred\’cﬁb\e, it should be far less \ike\y for a person to feel lost.
In my research, Mark and Rachel expanded on this by stating they would like a
sing\e-use bu'\|dmg By desigmng a bui\dmg where it is Qbundond\y clear what the
use is, since there is but one, it mheremﬂy becomes far more predidob\y and there
are less transitions to overcome.

Losﬂy/ reg@rdmg the space sizes, the meurowp\’co\ and neurodiverse students diffe-
red greoﬂy. The neurowpico\ students opTed for \Qrgen but sectioned, spaces, while
the neurodiverse students opted for smaller spaces, pre{erob\y longer than they are
wide. This could perhops be due to the need of some neurodiverse peop\e fo keep
an overview of their surroumdmgs but could also benefit neurofypicd students such
as Sfephen.

Results - Building Scale




OOM SCALE

Inside the room, materials are the most important element since
materials have the ob\’\'\w to abate many an impu\se Softer
materials such as carpefs and fobrics can be instrumental in
absorbing sounds, such as footsteps or conversations. However,
the colours of the materials used could also form an \’mpu\se on
itself. Four out of the six students inferviewed discribed that Hﬂey
liked either “calm colours” or “not just white”. Emma listed white in
the same breath as harsh colours, md\’coﬂmg that white m\’gh‘r well
be a harsh colour. It could therefore be better to look into posfe\s/
darker shades or natural materials. | believe it's not neccesary

fo {orgo all use of the colour white, but the undersfondmg that
white is the most basic colour, and therefore \ow—\mpu\se/ is in my
opinion, a misconception.

gnosis of Autism Spectrum Disorder

Another part of the d
accord ng to DSM-5 is "Hyper of Mpcr@@('m'y fo sensory inpufl

or unusual inferest in sensory aspects of the environment (Ame

bect
it - 0ONMN1ZY A ~~ S . ~ (10049
cosiation, 4L>b). According to Dawson (IFY0,

rican Psychiatric /

pp. 479-485) this can be explained by the lack of hierarchy in

A m@t,ro‘yoicn‘ person wou ’CJ rate SOC\Q‘ ST W“U‘\ as more

mportant than non-social stimuli, while a person with ASD would
rote them PqJQHy imporftant. [herefore, they can be rr?\o\'\\/r?\‘y’
more affected by environmental stimuli such as heat, ignt, sound

ana STVW(:’H

During the designprocess it could therefore be viToHy imporfant fo
realise this since it can impact the user greoﬂy. One way to relie-

Results- Room Scale

ve the issue could be to grant the user some form of control. The Qb'\h‘ry to be able
to turn the heat on, Chonge the \\gm infensity, shut the b\mds, close or open doors
and windows, provides the user with @ poss'\b\’\iw fo cope with the origmo\ impu\se
The more control we have, the better we adapt to impulses (Bell, 2001). Control
over the environment was {ovourob\y mentioned by two of the three neurodiverse
students

The final element regordmg room scale is overview and the furniture \Qyou‘r While
Emma is less distracted when her desk faces a wall or wmdow/ Rachel misses the
overview of her surroundmgs and gets less distracted when {ocimg the door. It
m'\gm be he\pﬂﬁ to take heed of this when {urmshmg the room and perh@ps provi-
dmg moveable desks.

‘Excersising meomng{u\ control over environmental conditions allows the individual
to tailer them to one’s needs and pre{erences. By definition, the conditions one
prefers should be those that produce th environmental satisfaction.” (Morquordt

Veitch, & Charles, 2002)

Results - Room Scale




PILOGUE

| hope this has given you an initial \’ms'\gm into the needs and
wishes of both neuroTyp\’co\ and neurodiverse students and that
this will he\p you when desigm’mg future inclusive educational

environments.

Epilogue




terms & definitions. Retrieved from Neurocosmopo\ﬁomsm: hﬁps.//neuro—
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