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1.l ntroducti on

According to the Center for Disease Conttanumber of studestwith autism is
growing rapidly. From 2000 to 2010 the prevalence of autism has gone up from 1 in
150 to 1 in 68(Figure 11). The need for schools which are desigted

accommodate thautisticstudent iggrowing. As more students are ndiéied as

autistic there neexto be more facilities teducate thstudentstheir parentsand
teachers, as well as school administrators and desidgrigus€ 1.3. The typical

school is not designed to accommodate the specific needs of those vgith @i

other disabilities

autism

o

Percentage of children with

Figurel.1l: Prevalence of Autism (image by author, data compiled from Center for Disease Control)

1 Center for disease contraLlommunity Report from the Autism and Developmental Disabilities Monitoring
(ADDM) Network



Figurel.2: Autistic EnrollmenGrowth (image by author, data compiled from National Center for
Education Statistics)

The right toa beneficial education is something that should be available to all
students regardlesd howtheir mental or physicalondition is defined in medical or
legal termsFor those with autispreducatioris one of the most important factons
enablingthem to live tiller lives. Education teaché&sem the important social and life

skills that areotherwisedifficult for those effected with thdisorderto maser.

The Education for AlHandicapedChildrenAct of 1975 (EHA) was the first step in

giving equal rights to education for those witlental and physical disabilities. The

act states that all studersiet o0 be provided with a Afree ap
educati ono ewddthirne gthrei diBefoveedhe EHAIndividoalsme nt . 0O

with disabilities constituted one of the most disadvantaged groups in society and this

legislation attempts to provide protection of the rights of those with disabilities.



Howe ver , the def i ni thasmibeea legalizddara thusmangst r i ct i
students with autism apgacedin classrooms and schools tgioretheir needs and
arenot conducive téearning. As growing numbers of studesdre diagnosed with

autismthere will be an increase in the need for appropriate educational facilities.

This thesigntendsto design an environment which addresses the neeigisfic

uses by using architectural principles thate intended to fosteocial interaction

among pers andnediatethe sensory perceptive issues thatsdic individuals face.
Suchfacilities will need to take into consideration accommodationsherautistic by
following designprinciples basgon, lighting, acoustics, colors and patterns,
flexibility, transitions, predictability, escape spaces, safety, and durabiigy.
researcldescribed in this document will provide ardapthanalysis of educational
facilities, both ones that are designed for students with autism and ones that are not.
Emphasiss placed on achieving an educatbfacility that is designed arod the
sensory and social issshataffect the autistic community and creating a mazi|

of design principlesThe facility will be able to teach parents and educators about the

impad that the built environment can have on an autistic individual.

It is the role of the designer to take the needs of the user and interprét timaike a
thoughtful architecture by balancing technology, functionality and aesthetics. This
thesis willdevebp andemploy a number of architectural design principles that will
provide an environment that encourages and fosters learning, praoois

integration and reimagines the form tfe learning environment through thgesof



someone with autism. Thigill be accomplished through the studytibéroom,the

building, and the campus in an educational setting.

Thedemonstration of the application of the principles derived from the research on
environments for the autistic will be through the desiga fakcility for the College of
New Jerseyonnected with th&chool of Elucation and the School of Nursing,
Health, and Exercise Sciendéeprogram providea center for teaching those with
autism ranging from agesZl. The center will also have program @li@gnostics and
early intervention for children under the age of thdeaed to a college campube
centercanserve as a learning facility and education lab for the special education
majors, whowill be able to gain real life experience working vatltistic children at
the center. The center would als@videspaces for the parents of children with
autismto be better educated on the disability &atn about best practices for raising
their children The centewill be able to serve as a didad&arning environment for
parents and educators. By seeing the way the center is designed and how the
archt ecture has an i nfl uenpaenoandfatdlreei r chi | dr
teachers will be able to adapt their own environmenvitethera house orclassroom

to what is best for the autistic individual.



2.Defining the Probl em

Understandingthe User

To understanthe specific accommodations and requirementswusert is

imperative taunderstandhe type of student whoilvbe using this facility Autism is
not a single disorder, but a spectrum of closelgted disorderalbeitwith a shared
core of symptomdn the fifth revision of the American Psychiatric
Association'®iagnostic and Statistical Manual of Mental Disord@nstism

Spectrum Disater (ASD) is a range of conditions classifiechasrodevelopmental
disordersThe spectrunidentifies disorders ranging from less severe to more severe
andincludesAspeger §ndrome Atypical Autism or Pervasive Developmental
Disorder not otherwise specifi€@DD-NOS), ChildhoodDisintegrative Dsordes
andAutism Syndrome (Figure 2)1Every individual onlie autism spectrum has
problems to some degree with social skills, empathy, communication, and flexible
behavios. Within and letween the spectrums the different classificatean vary

from more severe to less seve(féigure 2.).

Less servere More servere

ATYPICAL AUTISM oD

Pervasive developmental disorder nof ’ - . . AUTISTIC SYNDROME
ASPERGUER SYNDROME otherwise sprfciﬁedt(PDD-NOS) t Childhood Disintegrative Disorder

Similar to Autistic dirorder except little Some characteristics of autism disorder Normal skills are developed then
imparment of verbal communicatoin are met while others are not some are lost between ages 2-10

- Impaired non-verbal communication | - Impaired verbal communication - Impaired verbal communication - Impaired verbal communication
- Impaired social interaction - Impaired non-verbal communication || - Impaired non-verbal communication | - Impaired non-verbal communication
- Repetitive Interests - Impaired social interaction - Impaired social interaction - Impaired social interaction

- Repetitive Interests - Repetitive Interests - Repetitive Interests

Figure2.1: The spectrum of Autism disordéimage by author)

2Maloney, Gilmour, and Kuhhife Journey through Autism: Navigating the Special Education System
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According to the Autism Spectrum Resource Center, only 20% of people on the
autism spectrum havkutistic Syndrome otherwise known as classic autibhe
overwhelmng majority fall somewhere on the milder range of the spectftuen.

major symptoms of Autism are social communication difficulties, language
disabilities and repetitive behaviors, with many related signs and symptoms including

sensory problems, emotionaffatulties and uneen cognitive abilities (Figure 2.2

Sleep
Immune Deficifs
Dysfuction
Gl .
Disorders ”
g Social
Intellectual C°mg‘;|"c'ﬁ;’“°“
Disabilit
; Y Aftention
' H ivit
' Language Repetitive  TYPEracivily
Sensory 9 Disability Behaviors
Disorders :
E AN
Seizures . .
= W -‘.'__ 'l

Agression Irritability

s

Figure2.2: Core features of autism and related symptoms (image by Audlate from Autism
Speaks)

Social communication symptoms;

1 Unusual or inapmmpriate body language, gestures, and facial expressions (e.g.
avoiding eye contact or wusing facial e X
she is saying).

1 Lack of interest in other people or in sharing interests or achievements (e.g.
showing you a drawingpointing to a bird).

6



1 Unlikely to approach others or to pursue social interaction; comes across as
aloof and detached; prefers to be alone.

T Difficulty understanding other peopl eds
cues.

1 Resistance to being touched.

9 Diffic ulty or failure to make friends with children the same age.

Language disability symptoms;
9 Delay in | earning how to speak (after t
Speaking in an abnormal tone of voice, or with an odd rhythm or pitch.
Repeating wordsrghrases over and over without communicative intent.
Trouble starting a conversation or keeping it going.
Difficulty communicating needs or desires.
Doesndét understand simple statements or
Taking what is said too literally, missing humor, irpapd sarcasm.

= =4 4 A4 A 4

Repetitivebehaviorsymptoms

1 Repetitive body movements (hand flapping, rocking, spinning); moving
constantly.

1 Obsessive attachment to unusual objects (rubber bands, keys, light switches).

1 Preoccupation with a specific topic of interestenfinvolving numbers or
symbols (maps, license plates, sports statistics).

1 A strong need for sameness, order, and routines (e.g. lines up toys, follows a
rigid schedule). Gets upset by change in their routine or environment.

1 Clumsiness, abnormal postuce,odd ways of moving.
1 Fascinated by spinning objects, moving pieces, or parts of toys (e.g. spinning
the wheels on a race car, instead of playing with the whole car).

The ability to diagnose those with autism has increased greatly over the last several
yearspartially due to the refinement of diagnostic techniqueslamithcreased

vigilance on the part of parents, pediatricians and teaching professido@dsding

to the Center for Disease Conttbé prevalence autism has increased by 220%

from 2000to 2010 The majority of the increase can be attributed to the growth in
autism awareness SO0 more parents are testing their children, better diagnostic

techniques, and a change in the definition of autism. Although the exact cause of

7



autism iscurrently unknown it isbelieved to be caused by genetic problems, severe

infections to the brain, or exposure to toxins.

There is no known cure for autism. In some cases, medications and dietary
restrictions may help control symptoms. Intervention should begin thleerhild is
youngand arly intervention and preschool programes aery importanas it has
beenclearly showm thatsuch interventionsan improve the social and cognitive

functions of a child with autism.

History of Autism

Autism is a little understabdisorder due to its recent appearance and youth as a

disorder. Although autism was first coined over 100 years ago the awareness and
understanding of it has not emerged until recentfye fermfautisnd was coined by

Eugen Bleulein 1908to describeseerely wihdrawn schizophrenic patients.1843

Dr. Leo Kanner published an article entit]l
Contact, o in which he used the term auti st
conducting a study with 11 children. In 1944 Hasperger, independent of Kanner,

wrote about a group of children he calkadisticpsychopaths. In most aspects they

resembled the children of Kanner's descriptibn1967 psychologist Bruno

Bettelheim popularizita theory on autism that "refrigeratoothers," as he termed

them, caused autism by not loving their children enough. Although completely false

the study showed the lack of understanding at the time of what autism was. In

1977research on twins found that autism is largely caused by genetidsaogical

differences in brain developmein.1980"Infantile autism™ was listed in



theDiagnostic and Statistical Manual of Mental Disorders for the first time, making it
a classified mental disorder. Since the 1980s, numerous advocacy groups such as
Autism Speaks and the National Autism Society have increased the awareness of the
disorder in society. However, autism as a known disorder has existed for less than a

century, making it relatively young among recognized medical conditions.

3Sole{f YAUGKSE G¢KS | Adad2NE 27F | dziAdyYodé
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History of Education for Those with Autism

The Education for All HandicagedChildren Act (EHA) in 1975 was the first act

which gave those with mental disabilities the same right to education as their
neurotypical peer8efore 1975American schools educated onlyeoout of five

children with disabilities. More than 1 million students were refused access to public
schools and another 3.5 million received little or no effective instruction. Many states
had laws that explicitly excluded children with certain typessdldlities, including
children who were blind, deaf, and children labeled "emotionally disturbed" or
"mentally retarded Some students who had mental di sz
institutions and, although the idea is no longer in practice, tpaatihat is

associated with those with mental disabilities in a learning environment still exists.
During the 1950s and 1960s family organizations and advocacy groups began
forming and fighting for the rights of children with disabilities. This advocady an

campaigning led to the U.S. Congress passing the EHA.

The EHA requires public schools to provide students aibinoad range of

disabilities,including physical handicaps, mental retardation, speech, vision and

language problems, emotional and behaviprablens, and other learning disorders,

with a "free appropriate public educatiorit"also mandated that school districts

provide such schooling in thelhefEHRwSt restr
a huge step forward for disabled education justtthose with autism. In 1983 the

law was extended to include parent training and information at the state level, which

allowed knowledge of the disorder to spread and increased advocacy. Parent training

was also essential as many parents at the tidhead know how to raise a child with

10



autism and this is still a common problem today. In 1986, early intervention programs
for children with autism were introduced as well as education services for
preschoolers. Research has shown that early intervgarognams for children with

autism have greatly improved their developmént.

Another piece of legislation that had a great impact on the lives of people with
disabilities was the Americans with Disabilities A8DA) of 1990. Although not
specifically reléed to educational needs, this Attirms theircivil rights and

prohibits discrimination against those with disabilities. Title three of the act
prohibiteddisability based discrimination in any place of public accommodation,
which included most place$ education. ADA legislation is the most widely known
and understood piece of legislation set in place for people with disabilities.
Furthermore, it is the piece of legislation thas resulted in guidelines and laws that

require architectural accommodat?®

Also appearing in 1990 was the Individuals with Disabilities Education Act (IDEA)
which expanded the services and eligibility of the EHA. The act required schools to
provide individualized or special education for children with qualifying disabilities

In 1991 autism received a separdésignatiorunder IDEA, ensuring that students
with autism will receive Individualized Education Programs (IEPs) and appropriate
educational programmin¢pDEA was reauthorized in 19%hd 2004which expanded

the act tancludestudents with disabilities to be included in state asttidiwide

40Osgoodg¢
50Osgoodg¢

R
w W

OAlLf 9RdzOFGA2y Y. !' {GNHA3t S
OAlt 9RdzOFGAZ2Y Y. ! {GNHA3t S

T2NJ O
FT2NJ O



assessments. Also, regular educateacthers are now required to be a memsber

the IEP team. The amendment in 2004ezHibr more accountability at the state and

local leves, as more data on outcomes is required.

Less than 40%

Regular school:
Between 40% - 79% | fime outside
general class

More than 80%

Separate school for
students with disabilities

Separate residential
facility

Parentally placed in
regular private schools

Homebound/ hospital
placement

Figure2.3: Distribution of students 6 to 21 years old by educational environment (image by Author,
data compiled from National Center for Education Statistics)

The current trend in autism educatiomnitegrating the autistic child into the

neurotypical classes. The majority of students with autism learn at a regular school
while spending sometime in general classes (Figure 2.12). This allows the child to
have nteractions with peers their own age. But, this also puts the autistic students in
an environment which could be distracting and cause a negative effect on their ability

to learn.

6 U.S. Department of Edudan, Thirty-Five Years of Progress in Educating Children With Disabilities Through
IDEA
7Osgood¢ KS | Aad2NB 2F {LISOALlf B RrdefdaniPuldio/Schvolst { G NHzZ33t S F2NJ 9
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The problem facing the autistic students today is that the classroona¢haybject

to are not conducive to their | earning nee
appropri at e deddtirestrittivecemvibonment tt thee diurrent cl as:¢
and school for students with autism needs to be redesigned. The concept mfrinclus

also needs to be reevaluated. It is important for those with autism to be interacting

with members of their own peer groups, both autistic and neurotypical, in order to

build social skills. But does the distraction that is due to being in a typisalctan

cause more harm than benefit? Is there a way to create a learning environment which

is conductive to the special needs that autistic children require and that can serve as a

model of design for future classrooms?

Educational Process for Those withuism?

The education process for those with autism differs greatly from that of a
neurotypical student. The education services begin earlier and last longer than those
in a typical program, where the age range is from 5 to 18. The age range for students
with disabilities is often from birth to 21. Under IDEA children with disabilities are
able to receive services up to the age of 21, so typically a student will be enrolled in
school until that time to get as much education as possible. The educatioradlgath
autistic student can be broken into distinct periods: early intervention services,
preschool services, school services, transition, and age of majority (Figure 2.13). The
bases for the education process for a student with autism through school is the

Individualized Education Process (IEP)

8 Maloney, Gilmourand KuhnLife Journey through Autism: Navigating the Special Education System
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Early Intervention
Services School Services Age of Majority

AGE 0 1 2 3 4 5 6 7 8 92 10 11 12 13 14 15 16 17 18 19 20 21

Preschool Services Tansition

Figure2.4: Timeline of services for autistic stude(itaage by author)

Individualized Education Programs

The Individualized Education Plan is a written documeattth out | i nes a chi | ¢
education and creates a program that is tailored to the individual student to provide

the maximum benefit. Prograraredevelopedn a student by student babecause

a program for one student will not necessarily work for anothe IEP is a legal

document which outl i nes antgealsdonthelschéok s peci a
year, ervices needed to help the child meet those gaats anethod for evaluating

t he st ude.ThedEP inpolvas gumersus people, most inguatty the

chil dés p a rrepregestative bf¢ha publie agencyather than the teacher,

and the child if appropriate. Due to the amendments to IDE®04, @rents are

entitled to participate in the IEP meeting as equal participants with sioggesnd

opinions regar di ndarentsmay bring a lisi of sdghestedegdalsc at i o n
and objectives as well as additional information that may be pertinent to the IEP
meeting.Parents of autistic individuals need to be educated on what igraeste

for their children just as much as the teachers, in order for the parents to be able to

take a hand in their chil ddbs educati on.

14



Early Intervention Stage

The arly intervention stage tak@lace between birth and twears of age

Research hashown that the sooner a child receives early intervention services, the

greater likelihood for positive outcomd3uring this stagéhe child will receive

homebased services undan Individualized Family Service PlafSEP).Children

can begin accessirsgrvices before receiving an actual diagnosis. Early intervention

addresses five main developmental areas: physical, cognitive, communication, social

and emotional, and adaptive skills. They focus on educating the child and providing

early intervention seices in thenormalenvironment, which is usually the home. The

feder al requirements for early interventio

primary teacher and require parent involvement in therapies.

Preschools Services

Preschool special eduaarti services differ from early intervention in that preschool
services are schotdased while early intervention are typically hebased services.
The preschool services are the stage when children with autism are first in an

environment dedicated to addsigned for learning.

Schools Services

School services refer to the time period in which the autistic child is enrolled in a
primary school system, be it public or private. The IEP program is started during the
school years of-21. The program for théwgent is based on his/her individual

needs and what the student will respond to best. This period is significant due to two

events which happen during the teen yearsTthasitionand theAge of Majority

15



Transition

The transition pase of the IEP as added to IDEAlong with the 1997 amendment.
The purpose of the transition plan is to prepare students receiving special education
services for meaningful employment, schooling, and independent living after high
school. For students with more severdl sldficits, the transition plan will include
options such as sheltered employment and referral to county services, as well as
discussions about possible future living arrangements, such as independent living or
group homesThe transition plan inclugenformation regarding instruction, related
services, community experiences, development of employment, otheschosi

adult living objectives, acquisition of daily living skills, and functional vocational

evaluation, if appropriate.

Age of Majority

The ae of majority is the age when a child is legalnsidered an adult. In most,

but not all states, the age of majority is 18. When a person reaches the age of
majority, certain rights accrue. This includes the right to vote, marry, and sign
contracts. Uless there is a guardianship or conservatorship establisieadthild will

now receive notice of IEP meetings, may choose who attends these meetings, and can
give consent on an IEFhe child will have complete control over his or her

education.

16



Sensoy Perception Issues in Autism

The main issue that this thesis attemptaddress is the sensory issue tieg an

effectonthe way that autistic individuals are able to le#trrs important to

understand the senses and how they impact our undergfaridire world.The

following sensory system can be distinguished;

=a

Vision- the faculty of seeing

Hearing the faculty of perceiving sounds

Vestibular systenthe structure within the inner ear which detect movement
and changes in the positions of the head

Olfaction (sense of smelljaculty for perceiving odors and scents
Gustation (sense of tastéyculty for perceiving the sensation of a soluble
substance in the mouth and throat by contact with that substance

Tactile systemthe faculty of perceiving ta, pressure, pain, and
temperature

Proprioceptive systenthe faculty of perceiving stimuli produced within and
organism, especially relating to the movement and position of the body.

French philosopher Etienne Bonnet Condillac claimed that judgmediei;tion, and

understanding all originated from the senses. Sensory organs respond to external

stimuli such as heat, lighindsound and transmit that information to a sensory nerve

by converting it to electrical and chemical signals. These signaistarpreted by

the brain and processed into information we canTise process of perception forms

the basis for everything that we know about the world. Therefore all of our

knowledge is a prod of our perception and changesour perception can chasg

how we view the world. The process of perception has several phastasts with

some kind of a stimulus which triggers the next stéfgeensation. Sensation is a

process that is incapable of analysis and takes into account no external objects.

17



Sens#on deas with the affectivesuch as pleasure and pamtherepresentative such

as, taste, touch, arstnell. At the level operception theres no understanding that

things can hve meaning beyond whatpsrceptually available. Once the incoming
information passes through certain area within the brain the sensory perceptions are
joined with appropriate cognitive information and are bound to general types of
things in memory. The perception of the pen for example, is joined with the concept

of writing.®

"

\ { \' X P ',,\
“ Stimulus ] ~|  Sensation - Inferpre’ro‘rions] -LComprehensiorJ

/ L > N _J

. a long cylindrical . o
A pen (an object) ) . A pen | can write with it
plastic thing

© O

Oo )
Figure2.5: The process of perceptiimage by author)

For individuals with autispthe physical mediurthrough whichthe sensés
perceivedsuch as the eyes or earduisctioningproperly. However the process of
perception is different and does not work in a faskiarilar to neurotypical

individuals so the environment that is perceived is different.

9BogdashinaSensory P@S LJi dzZ € LaadzSa Ay !dziiAdaYyY FyR ! aLISNHSNI { @Y RNR YS
Different Perceptual Worlds



Thedifficulty in understandindpow the process of perception works for autistic

individuals is tlat the process varies from person to person and can even fluctuate for

an individual. As one autistic individual
the world as others do. Most people take the routines of life and day to day

connections for ganted. The fact that they can see, hear, smell, touch and relate to
others is O6normal 6. For me, these things a
existent or just confusino Thesedifferent sensory perceptions can cause pain,

distress, anxiety, fear abnfusion and cause autistic individuals to act in abnormal

ways when they are trying to block out the unwaisteéduli. Some of th most

common difference in sensory perceptioniatensity,sensory overloacgestalt
perceptionfragmented perceptipdelayed perceptigrdistortedperceptionsensory

shutdownsandcompensation

Intensity Hypersensitive

Hypersensitive means the channel between the stimulus and brain is too open; as a
result too much information gets in for the brain to handle. Thigaase things such

as the noise from a vacuum cleaner to become several times louder than it really is or
cause a light touch to feel like a cattle prod. To block out the stimulus which the brain
cannot toleratean autistic individual might rock themse$/eswing back and forth,

hit their ears, press their eyes, twist, flap or spin.

10 Jon DalySensory Issues in Autism
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Figure2.6: A neurotypical/iew compared to hypersensitifiemage by author)

Intensity Hyposensitive

Hyposensitive ishe oppositef hypersensitivethe clannel is not open enough and

as a result not enough informatigetsto thebrainand itis deprivedAnin di vi dual 6s

senses can become so deprived to the point that they are unable to feel their own body

or clearly ge the world around thenfio get their nervous system working better an

autistic individual might bang on doors or objects, seek out loud noises, wear tight

clothing or seHinjure. 12

x

1Bogdashinal Sy a2NE t SNOSLJidz £ LaadzS
Different Perceptual Worlds
12 Jon DalySensory Issues in Autism
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Figure2.7: A reurotypicalview compared to hygsensitivg(image by author)

Sensory Overload

Sensory overloalappens when there is too much information to process and it

becomes overwhelming for the individual. The brains of autistic individuals are not

able to filterout irrelevant information such as background noise, patterns on walls,

the feeling of clothing or people moving. An autistic individual has to process

everything at once instead of what is relevant at the time. Someone vulnerable to

sensory overload neettsbe in control of their environment as this will have a direct

impact on their senses. In the worcapnfautistici ndi vi dual fAThe sensory
caused by bright lights, fluorescent lights, colors pattierns makes the body react as

if being attackear bombarded, resulting such physical symptoms as headaches,

anxiety, panic ®ttacks or aggression. o

31pid.
21



Figure2.8: Aneurotypical view compared &ensory overloadimage by author)

Gestalt Perceptin

Gestalt perceptiois the inability to filter foreground and background information, so
everything is perceived asdaholed rather than a combination of different items.

This can happen in any of the senses. Someone who experiences visual gestalt has
difficulty focusing on a single detail of a scene and finds it almost impossible to
separate it from the whole pictu®omeone with gestalt perception will have

difficulty if one slight detail is changed. For example, if a picture on the wall is not
straght or a piece of furniture has been moved this changes the gestalt of the whole
scene and the environment will feel unfamibaud thereforean cause fear, stress

and frustration. Small changes are often harder to manage than hithen@slering

of books could be very difficultwvhereagjoing to a new place could beédias the

individual has no memory of the place.

22



Figure2.9: A neuroypical view compared to gestalt perceptipmage by author)

Fragmented Perception

When too much information needs to be processed at the same time, people with
autism may not be able to break down the whole picture into meaningfylthisits
referred to asrbgmented perception individual might process paot a scene o
sentence and completely ignore the other parts. One possible cause for seeing things
as disconnected might be lacking the facility to process all the relevant parts of
something at once. This could result in overly narrow focusing of atteati

insufficient memory resources to handle the tastividuals with fragmented

perception might have problenmteractingvith peoplebecausg@eoplecan appear as
several unconnected parts. Taisoleads to durther difficulty ininterpreting facih

expressions and body language.
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Figure2.10: A neuroypical view compared to fragmented percepti@anage by author)

Delayed Processing

Delayed processing is when the process of perception takeshalomger time for

those with autism than a neurotypical individddlis makes it hard to understand or

learn new things. Processing can become delayed if there is too much information

coming at once. As one autistic individual described iA s  ait appeardd ds

though | didndét feel pain or discomfort, d
saying, didndét I isten or didndét watoch. By
or comprehensions were decoded and processed for meaning and personal

signi ficance, and |1 6d accessed the means of
day, a week, a month, even a year away from the context in which the experiences

happened. 060 Del ayed processing can make it

24



an indvidual learns a skill in one location they may not be able to transfer that skill to

a new one and will have to relearntft.

Figure2.11: A neurotypical view compared tielayed processin@mage by author)

DistortedPerception

Distortedperceptions when senses get distorted or misinterpreted such as seeing a
small shop as smaller than it actually is, poor awareness of ones one body, double
vision, or seeing everything in two dimension. Distdrperception becomes worse in

a state of information overload.

“1pid.
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Figure2.12: A neuroypical view compared to distorted percepti@mage by author)

Sensonghutdown

Sensoryhutdownshappenwhensomene cano6t deal with all t he
in such as when they are experiencing a sensory overload. All or some of the senses

are being overloaded and the person is unable to cope. They manage the overload by

shutting down one or some of their sersélock out the stimuli and enableather

sense to work bette@ften individuals will withdraw and retreatto their own world

by ignoring any stimularound them®®

15 BogdashinaSensory Perceptual Issues izi A &Y 'y R ! aLISNHSNJ { @yRNRYS Y 5ATFTTFSNBY
Different Perceptual Worlds
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Figure2.13: A neurotypical viewwompared to sensorshutdown(image by author)

Compensation

Because of fragmented or distorted perception or delayed processing, a person may
compensate through other more reliable senses to build a better understanding of their
environment. Touch andrell are more reliable serss&o many children touch and

smell their environments to get a better understanding of what is around them.

Sensory Perception and Educatibn

The sensory perception issues that affect autistic individuals have an impact on thei
performance in the classroom as they direeffgctthe way an autistic individual
processsinformation and learns. Witlespect to howhe brain of an autistic

individual works in relation to learningthere are three basic categories in which

¢ SYLX S DNIYRAYZ d¢KS 9FFSOG 2F {Syaz2NkE |yR t SNDSLI dzl ¢

27

5.



those vith autismcan be grouped into igensoryoversensitivity, perceptual

problemsand difficultiesorganizing information.

Sensory oversensitivity varies from child to child. It can range from mild (slight
anxiety when the environment is too loud, toghbtior too chaotic) to severe, with

an individual going into a screaming tantrum every timerh&heis in aplace such

as aarge supermarket. Some individuals on the spectrum are attracted to objects that
move rapidly and others will avoid them. Whemses are disordered, the attention

and concentration that learning requires becomes difficult and in some cases,
impossible. Children who spend their days fearful of people and places who, through
past experience, have been overwlegliny their senses, ke little chance to relax
enough to take notice of the learning opportunities being presented. This makes the
teaching and learning process very difft for the childenbecause¢hey have to be

in an environment in which they feel safe and that theynsteted.

Problems with perceptual issues often determine the style of learning that will be

most effective. A child with poor auditory perception may hear sounds poorly and

perceive the sounds coming in and out like a poor phone reception. This chilieis m

likely to learn best with visually presented information. On the other hand a child

with visual perception problems may learn best through the auditory channel as that is

easier for them to process. Some nonverbal individuals have both visual andyaudit

processing problems. They may learn best through their sense of touch and smell. For
instance, to learn to dress they may needtobetvaemeh and fAwal kedodo t hrou

putting on socks or pouring cereal. They may learn letters and numbers best when

28



they @an touch them, and trace their shape with their hands or fingers. Representative
objects rather than visual charts can be useful in helping these individuals know when
it is time to transition to a new activity. Schools need to be adaptadider to

teach students withll degrees operception issues and be ablat@aptthe

environment o a studentds specific needs.

Some individuals may be able to receive information, but have trouble organizing it

or making sense of the information. Some individuads be hearing words

correctly, but not understanding them. Problems with organizing informetfiecta

childdés ability to form categories that ar
Difficulties thatpeople on the spectrum have with mtdiskng would also fall into

this category. These difficulties are highly variable and range from mild to severe

depending on which brain circuits connected and which ones did not.

An autistic childds ability tomnmsedarn i n a
because of these difficultiggeviously describedThe schools which are able to
adapt to their student and offer flexible learning methods and learning environments

areable tohave a much greater influence on the lives of their students.
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3. Theioas ofLDesrgnhnure Review

Richer & Nicoll'’

One of the first publications on autism was that of Richer and Nicoll in 1971. They

attempted to achieve two main goals through a design playroom space. The authors

aimed to achieve two main goals: redtiee frustration and reduce the flight

behaviors.

Reduce frustration

1

Subdividing space in smaller areas allowed overstimulation and an excessive
number of social interactions are avoidedreireat box was also provided wihich
the child could escape frothe stimulus.

Space for activities such as climbing, rolling, sliding, etc. was provided.
Stereotypeswvere not stopped, toys which could easily be playséth in repetitive
movements were included in the playroom.

Reduce flight behaviors

|l

1

Structures andixtures were robust and firmly anchored, so that there was no need
G2 AYOGSNNMHzZLI GKS OKAf RNByQa 3IlYSa gAGK
caretakers.

Areas were provided in which the children could demand two types of social
interaction: a closé¢actile contact, and aough and tumbleplay.

In some areas, physical boundarfescedsocial interaction

The experiment also involved a number of instructions given to the caretakers. The

main instruction that was given was to avoid approaching thdrehias much as

possible. The experiment resulted in seeing an increase in the number of social

interactions between children.

The design criteria employed by Richer and Nicoll can be summarized into:

T

Subdivision of spaces

al ¥8S

w2 Ky wAOKSNI FYR bAO2tf {GSLKSYyZ a! tfFeNB2Y FT2NJ ! dziAada

30



= =4 =4 4

= =4

A controlled sensory experiea in subdivided spaces

Use of light dimmers to allow staff to control lighting within the room

Inclusion of a retreat space

Minimizing the intrusion of teachers or assistants as much as possible to leave
the children to play as they will

Safety and sturdess of furniture of fixtures

Elements and materials that are durable

Khare & Mullick 1819

Khare and Mullick have been exploring how the create a universal design for

educational spaces centered around a user with autism. The following design

principles wee extrapolated from the experimental environmental design

considerations created by the two authors:

T

Provide physical structure: Spaces should be organized with a clear physical
structure that defines different area for different activities

Maximize visual structure: organize visual environment by means of concrete
visual cues.

Provide visual instructions: indicate the steps to perform certain actions
though visual cues

Offer opportunities for community participation: students should be involved
with the daily activities of the school

Present opportunities for parent participation: parents should be involved in
school activities

Present opportunities for inclusion: provide an environment for children with
autism that allows them to interact with thegurotypical peers.

Maximize future independence: create an environment in which a student can
learn every day and vocational skills

Offer generous space standards: autistic individuals need large amounts of
personal space

18Khare and Mullick & 9 RdzOF GAaz2y L f { LI OSa
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Provide withdrawal spacegidre is a need for quiet areas where students can
escape to if they are being overwhelmed

Maximize safety: minimize the risks that students have, often which are
caused by themselves

Maximize comprehension: there should be a clear arrangement of spdces a
direct routes to and from them free of clutter

Maximizing accessibility: impairments in movement coordination and balance
demand a physically accessible building

Provide assistance: there should be space enough to help a pupil with autism
in doing thér learning activities in all types of spaces

Maximize durability and maintenance: equipment, furnishing, fixtures,
fittings, and materials and systems in general should be durable taking into
account the abuse the student will give them

Minimize sensonyistractions: environments should not present elements that
can become any sort of sensory distraction.

Provide sensory integration: include multisensory stimuli within the
environment
Provide flexibility: environment has to be flexible enough to acoonate a

wide range of functional skills and different teaching paradigms.

Provide monitoring and assessment: it is necessary to control or monitor
pupils with the lesser degree of distraction and intrusion.

Humphrey®

Humphreys creates a variety of dgscriteria which are to be considered in deigning

building for autistic individuals. Heuggests

D dzY LIKNB @ as a&!!NRKMAYSWE dzNB Y R

32



Clam order and simplicity

The sense of calm and simplicity should exist throughout the building and is not
limited to the way in which the plan and sectidrave been designed, but also applies

to the use of materials.

Minimal details

Any unnecessary detail should be avoided. Reducing the background visual
stimulation to a minimum allows teachers to create the stimulation according to each

chil dds needs.

Proportions

The author suggests trying to confer harmonious proportions on buildings and spaces

designed for people with autism.

Natural light

An extensive use of natural light is important, but dazzling sun, deep shadows or
excessiveontrasiproduce visuabverstimulation. Skylights and clerestory windows

can help in getting diffuse lighting.

Proxemics

Adutistic individuals they may need more space for social relationships

Containment

This concept refers to the need to monitor children with ASD as wdilkas t

opportunity for them to wander, in a safe place where a child with can walk freely.
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Observation

There is a need faupervisiorwithout interfering with thes t u d &ctivitie® s

Acoustics

People with ASD often have to make an enormous effort to eliffette sounds, and
are more sensitive than other people to noises. The acoustic properties of materials

and constructive elements and systems must be taken into account.

Christopher Beavet* %

Beaver is a British architect who has worked on multiplegatajesigning for those
with autism as well as written about the subject. He has explained his specific
strategies when designing a residergidlicational building which can be summaries
in the followingmain points

9 Corridors should be designed in suchay that they are not any longer mere
spaces dedicated justcirculate. They can be used for play or rest, this
approach appropriates the space for the

T Sufficient space is needed to allow for
without the excess of proximity between students.

91 Curved surfaces are liked by autistic children as they can flowing hem around
a corner tactilely and create a better transition that a sharp angle.

1 Acoustic need to be considered, which mean avoidinggaished materials
as they reflect the most sound. Beaver also stated that although material like
carpet are better for acoustics they are harder to clean and maintain

9 Safety is important when designing for those with ASD. Beaver specifically
mentions shaers and toilets and that pipes should be hidden so students
cannot injure themselves on them, but the main ideas is to be aware of the
perception issue that could cause injuries

A KNAAG2LIKSNI-CRBE @EREE a9 ABARYYSyYy (i 4 dé
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1 Underfloor heating and cros®ntilation are preferred as this limits the
amount of ventilation systems needed in the building which can cause and
excessive amount of noise.

1 Windows can become safety concern and prevent this there should be locks
placed upon windows or mechanisms that will prevent their opening. Glazing
should 2 made of safety glass to limit the possibility of a student breaking the
glass.

9 Lighting could be hidden to sight, thus achieving indirect and diffuse
illumination. Beaver specifically states that traditional fluorescent lights
should be avoided as trowith ASD are more sensitive to the flicker of these
lights. Dimmers should also be installed on all lights to allow control of the
level of lighting.

1 Quiet rooms are important to the design as they give an area for the child to
escape to if they are Img overwhelmed by their environment. This also helps
to prevent the unwanted behavior to expand to other students, as one student
could cause many other to get upset.

1 Sensory rooms and gardens should be provided, which generate multiple types
of stimulus

1 Color palettes should be chosen to provide a welcoming environment, but not

one that is over stimulating. Muted and cooler colors can have a calming
effect

Magda Mostafg®

The Sensory Design Theory was developed by Magda Mostafa after being given the

project of designing the first education center for autism in Egypt. The theory builds

on the sensory sensitive approach in that it stipulates that favorably altering the

sensory environment can be conducive to positive and constructive autistic behavior.
According to Mostaf a, ARSensory design theo

which acts as a catalyst for architectural design criteria development for architectural
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environments based on their sensory qualities, and in response to autistic sensory

needs. O

By looking at a series of common sensory environment problems, such as acoustics,
texture, lighting Mostafa developed a set of design principles summarized by the
acronym ASPECTSS: Acoustics, Spatial sequencing, Escape spaces,

CompartmentalizatigriTransition Zones, Sensory Zoning, and Safety.

Acoustics

This criterion proposes that the acoustical environment be controlled to minimize
background noise, echo and reverberation within spaces used by individuals with
ASD. The level of such acousticardrol should vary according to the level of focus
required in the activity at hand within the space, as well as the skill level and the
severity of the autism of its users. For example, a gym could handle a higher level of

acoustics than a classroom.

Spdial Sequencing

This criterion is based on the idea of the affinity of individuals with autism to routine
and predictability. The criteria requires that spaces be organized in a logical order
based on the typical schedule of such spaces. The organizbsipaces should

reflect the schedule of the students and how they move throughout the day. There

should be minimal disruption between spaces.
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Escape Spaces

Spaces need to be provided that offer respite for the autistic user from the
overstimulation foundh their environment. Such spaces may include a small
partitioned area or crawl space in a quiet section of a room, or throughout a building
in the form of quiet corners. These spaces should provide a neutral sensory
environment with minimal stimulation &hcan be customized by the user to provide

the necessary sensory input.

Compartmentalization

There needs to be a limit to the sensory input within each space or environment. Each
compartment should include a single and clearly defined function and censequ
sensory quality. The sensory qualities of each space should be used to define its

function and separate it from its neighboring compartment.

Transition zones

The presence of transition zones helps the user recalibrate their senses as they move
from onelevel of stimulus to the next. Zones can take on a variety of forms from a
distinct node that indicates a shift in circulation to a full sensory room that allows the

user to recalibrate.

Sensory Zoning

Spaces should be organized in accordance withgaagory quality rather than their
programmatic function, which is typical in architectural design. Grouping spaces
according to their allowable stimulus level, spaces are organized into zones-of high

stimulus and low stimulus.
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Safety

Safety is more of aamcern for children with autism than their neurotypical peers, due
to the fact that those with autism may have an altered sense of their environment and

could easily injure themselves by running into walls to falling down stairs.

Alternate Theories ofDesignand Education for Autism

In contrast to the previously presented theotlesre are opposing views on how the
education process for an autistic individual should be designed. These theories take
the approach that introducing an autistic child teearotypical setting is the best way

to educated them. This incluglglacing them in classroom with neurotypical peers

and designing schools for autism with unregulated stimulus.

Inclusion Gassmooms

An inclusive classroom is described as one classrasting both general education
students and students with disabilities. Inclusion provides special needs children with
the necessary services and supports within a general education cla3dremrare
numerous government provisions in place today in daleraximize the

opportunities for students with autism to be taught in a general education setting.
Thereare both positives and negatives of an inclusion classroom setting on students

with autism.
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Fully inclusive classrooms are an ideal location foraanteraction between autistic
individuals and their neurtypical peers* By integrating the autistic student into an
environment where thegan interactvith other student they are able to develop their
social skills. Inclusion exposes all children tliversity. Such diversity is naturally
encountered in the real world.N&theror not a child has aimtellectual disability
children will eventually encountenany different people throughout their lives.
According to the ideas behind inclusion classrsoaschoolsetting is the ideal
environment to notice and adjust to these differences. An inclusion classroom can

inspire and challenge students with intellectual disabilities to éxcel.

Inclusion towever is a philosophys school budget cuts deepenctears are asked

to do more with less. Budgetary restrictions make it unrealistic to ettzstudents

with disabilities will receive the attention they need and deserve within a regular
classroom. Mangeneral education teachers afgonot have the tmaing to teach
thesespecialized education studer®eneral education teachers are apprehensive

about the idea of inclusion because of their lack of education and experience teaching
students with autisnT.raditional professional development in early dhdod

education does not prepare teachers and staff to meet the individual learning needs of
young children with disabilitiedvany training programdo not requireourses or
practicum experience in working with children with disabilities, their famjbther

professionals, or ihome visitingLarge numbeyof graduates are leavingaching
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educatiorprograms without having had a course or field experience in working with

children wth disabilities or in relateields.?®

In inclusive classrooms thereagisk that studestwvith disabilitieswill be rejected

by their peersNeurotypical students and students with autismghtnot

spontaneously interact just because they happened to be in the same classroom.
Studentswith autism danot interactreadilywith others regardless of whether they
aresurrounded by their peers or not. Part of the reasoning behind students with
autism not engaging in social interaction could be because the general education
classroom overstimulates students with autism. Studétitsautism may find the

noise of the regular classroom to be distracting or painful, the colorful materials being
distributed throughout the class to be over stimulating, and the physical organization

of the classroom to be inadequate for identifying whergo and what to dé"%®

Every student with ASD should not be include@meneral education class. Those

with lesserseveritiesof thedisorder such as studemti t h Asperger é6s woul d
benefit from asegregated classroom, but there are drawbacksiatsbwith

inclusion classrooms for the medium severdevels of autisnt® Interaction with

neurctypical studerg, at some levehowever is beneficial to studerdf all

severities. There are certain social skills which can only bedtinugh inteacting

with other. For those with more severe cases of autism the question is how much
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interaction is necessary and how can that be introduced into an environment which is

designed to accommodate those with ASD.

i N e dTypaab Approach®

In contrast tdhe sensory sensitive approachakers argue the oppositdhe

A N e dlypizalo approach to design is the opposumgw. Instead of controllinghe

stimulus in an area and designing not to overload the sehdee studentshe

approach creates a reidlenvironment. The approach argues tlatautistic
individualneedt o | ear n i Mtings if tkeep Willbevewbe abledusesheir
acquired skills outside of the classroom. Proponenttsedt neuratypicalo simulated
environments claim thatensory sensitive environments actually cause less, not more,
universal access and integration into the larger populdtidividuals with autism

often have very poor generalization skills, so they struggle with applying previously
learned behavior to mesituations. If an individual learns how to use a bathroom in

one particular setting they may not be able to generalize that skill and use it in another
setting. If these individuals are unable to transfer skills they become imprisoned to the
select few atism specific environments where they acquired the skills. The approach
also argues that the sensory processing abnormalities which are present in many
individuals with autism are not universal to every individual with autism. As stated by
ChristopherHeny , Al f sensory processing dysfunct.i

it might be hard to advocate for sensory sensitive environments if they hinder
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generalization skill development, which appears to be a more universal difficultly for

individualsontheaut i sm s*ectrum. o

Not all peopl e bgpieeawdotthes hgninkee@ooy. The
of the theory isvhethera 0 neuratypicaldo environments represent the best

environments in which people learn. If not, then they are advocatinig$agned

environments that fail both mainstream and autistic individuals. Many building such

as schools, grocery stores, banks and retail stores do not provide many aspects such as
daylighting and natural ventilation, which are important to good designul&h

architects replicate the environments that students will have or that they should have?
Proponents of the sensory sensitive theory also argue that student need an

environment to help them acquire a skill before they can generalizditiduals can

only generalize skills that they possess. t hi rd ar gument a&gainst r
typical 6 environments is that such setting
merely mask poor oneStudents should be able to use their skills in all envirotenen

not just a neurdypical, so theéeaching of these skills is more important than the

environment in which they are taugfiNeurotypicalo environments attempt to

simulate the real world so the individuals with autism never actually have to

generalizeldlls. The lastargme nt a g ai n-sy p itappahch steens from

a |l arger question about societybds responsi
Should individuals with disabilities be required to habituate themselvase to t

At y p stancrdl iDthey want access and acceptance into the larger sofiaty?

31| bid.
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typical environment uses stairs as the main form of circulation should an environment
designed #tryptilcemal neaywprpa oach foll ow the same

having limited mobity?3?

The sensory sensitive ancheuratypicalo approackshaveconflicting opinions on

how to design an environment for autidfowever, both have valid point in the

design of schools and how the built environment can have an impact on individuals
with autism.The key is to find a way to implement both theort&svironmens need

to designto mitigate the stimuli in certain situatiewhere it would be harmful to the
students andatthe same timallow those with autism to experience the real world.
Blending programs or combining school types is one way to accomplish the mix of

these design theories.

32 | bid.
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4.Pr e c eAdneanity si s

Schools for Autism

ADVANCE School for developing skills of special neilsren’3

Architect: Magda Mostafa Location:Qattameya, deo
Setting Rural Context:Standalone shool
Year Built: Under onstruction ~ Number of Studentsl00
Ages:N/A Size:N/A

Facilities Therapy areasliagnosticcenter sportscenter sensory garden,
hydrotherapy and assisted living for 20 student

The building is the first to bédesigned basedln t he O6sensory design t
published by Special Needs Design Associate, Magda Mostafa. Building on the

premise of architecture as a sensory environment and a source of controllable

stimulation spatial organization, acoustics, texture, color, pattern and lighting. The

building is organized using concepts such as sensory zoning, spatial sequencing &
compartmentalization, transitional sensory space, graduated acoustical treatment and

the provision 60 escapé spacesThe building includes addition program in addition

to a typical school

33 Quirk,An Interview with Magda Mostafa: Pioneer in Autism Design
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The Gateway Centre

Architect: GA Architects Location: Twickemam, UK
Setting: suburban Context: Addition to typical school
Year Built: 2008 Number of Students: 15

Ages: 1116 Size: 5,50%q ft

Facilities Sensory roomtheatre, outdoor play area, therapy roaccesso gym and
fithess center

Thecente is built as an addition to the already existing TwickenAarademy.

Emphasis is placed on developing independence and social skills, enabling students to
take full advantage of opportunities to be included in the main school classes at
Twickenham AcademyTypically the studentobtaintheir academic educatiovithin
themainstream schoollhe centeprovides programs and strategies to support the
students learning, communication and interaction skills so that they can be taught
within a mainstream schodlhe center has access to all facilities and buildings in the
Twickenham Academy, including the fithesanterand gym with trampolineg.he
center i s centered on one | arge central
serves as a consistent feataf¢he building allowingvay findingto easilyhappen

within the buildingT he bui |l di ngds cl assroom are al
movement around the building always happens through this space. The connection to
the typical school also providése students with a connection to neurotypical peers,
allowing them tanteractwith mainstream student and foster social skills which
mightbeneglected if there was no interaction. The centersiedneurotypical

school attached to it and cannot semmdts own as the requirgutogramwould rot

have been met by tleenteralone

46

r

o



Figured.2: exterior courtyard space (image by GA Architects)

Figure4.3: Hevation of center (image by GA Architects)
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Figure4.4: Analysis Diagrartimages by author)
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MUJC Developmental Learning Centér

Architect: USA Architects Location:Warren, NJ
Setting Suburban Context: Standalone school
Year Built: 2007 Number of Student200
Ages:3-21 Size:167,000 sq ft

Facilities Indoor track, health and fitness center, competition pool and zero entry
pool

Theideasbehind the school arguleat students need to leamo reab world settings

if they will ever have a chance to use their acquired skills outside of the classroom.

This logic for replicatingd neurctypicald environments, argues against the sensory

sensitive approach. If individuals are unable to trarsi{#lis they becomémited to

the select few autism specific environments where they acquired the akdls this

sense imprisoned he school addresses the special needs of the students in a
revolutionary way, bri ngioargcrdaatnga nr eal wor |
community within a seltontained, controlled environment. USA Architects designed

the main corridor as a firepThica fodt raedty@i c
includes the Commerce Bank, Warrenville and Berkeley Hardware Store,Cérse

Barber Shop, Ferratti s Pl anringldbur sery, Tow
ShopRite, and a moclpartment complete with living and dining room, kitchen,

bedroom, laundry and game roorke building takea different approach to design

from the otheprecedentstudied inthat instead of designing the stimulus to the

st ud e n ttheduilding extdoduces the students to a typical environment they

might experience in the real world.

¥ SYNEBS a58aAdyAyd-¢eE2WNION zDA & YIWINE K KD S dzNP
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Figured.6: Gifeteria designed to resemble a dinner (image by USA Architects)
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Eden Institut&®

Architect: KSS Architects Location:Princeton, NJ
Seting: Suburban Context:Standalone school
Year Built: 2012 Number of Student$H5
Ages:3-21 Size:38,000sq ft

Facilities:Kitchens, gymnasium, physical therapy rooms, vocational and education
centers, offices, lwservation rooms, weight rooms

The school is located on the edge of a mined development. The location provides
teachers and studemsth a strong sense of community, shared athletic and event
resourcesample oen spacgand many outdoor walking trail$he schoois

envisioned a a house and an officendcenters onts vocational and therapyhe
houseis the main area for students and ife-learning space for students to learn
routine acwities such as maintaining an apartment or working as cashier=den
institute wagdesign to create a sense of commubéyweerthe teaches, studens,
andadministratos working with the buildingThe school i€learlyorganized around
the programmatideatures by placing the learning and classrepaces of thechool
on the norther part of the building and the utilities aadministrativespace on the
southern half. Thiseparatethe program by what the student will be using and the
stimulusin those roomss due totheir specificprogramtype.Prograns such as the
gym andcafetera are placd away fran classrooms abeseareasare mueeh higher in
stimulus than a classroom amibving between them woultbo harsh for the

students. Botlfi wi ngs o6 of t he edthroughdm inngroudyaré, c onnect
which serves as a play spadde schoolincorporatesnany features, such as

increasednsulation between walls to aid in noise dampening between rooms, wider

35 Merilee Meacock, interview.
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hallways to make sure studetdnot feel congested walking between classes, a
central courtyard torganizethe entire building rad act as avay findingdevice, and
warm materials so theuilding does not seem overlyegy or institutional.The

walking andexercisegpath allovs student to get out of the classroom and move around
which can aid in calming them down if they asgperiening too muchinputand

cannot process the informatiorhe school also includesprogram for early
interventionin addition to itsspecialeducation spaces for studer2B. In an

interview with the designer of the buildingerlee Meacockshe stated thavhile
designing the building she realized that mdagisionshe madeinconsciouslyue to
following good desigmprinciples but afterresearchinghe subjecsherealized that

they specificallyhelpedwith designing for autism.

Figured.7: Entrance Lobby (image by KSS Architects)
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Figure4.9: The céeteria (image by KSS Architects)
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Kentish Town School Autistic Resource é%s

Architect: Haverstock Associates Location:London, UK

Setting Urban Context: Addition to typical school
Year Built: 2011 Number of Studentdl 6
Ages:5-11 Size:5,500 sq ft

Facilities Sensory Room, Therapy Room

This design respects the existing Victorian building by replicating similar forms and
by using traditioal material, but reinventing theim a contemporary way. The

existing spaces together with the new accommodskiane been rerganized to

offer clarity to the school layout. This not only addresses the critical issues in the
existing school, but alsolalvs for clear age progressiofthe studentsgenerous
circulation and improved acoustic conditions. The school is attached to the Kentish
Town Church of England Primary School. It alloastistic children to be taught
alongside their mainstream peansl isintended tantegrate the autistic studisin a
neurotypical environment.he Kentish school was influenced by ayous project

by HaverstocleAssociatesthe Netley Primary School Autistic Unitn that school

the architects designed full floar teiling windows to allow in as muduright as
possible as sunlight has proven be beneficial to students. The teachers however, found
that student were being distracted by what was happening outside and had to cover
the windows with paper to preventdant from looking outside. They corrected this

in the Kentish town project by having clearstory windows which allowed light in, but

blocked views out.
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Figure4.12: Kentish Town School Autistic Resource Base (image bydaverstock Associates
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New Struan Centre for AutiSm

Architect: Aitken Turnbull Architects Location:Alloa, UK

Seting: Suburban Context:Standalone school
Year Built: 2005 Number of Studentsi2
Ages:8-18 Size:27,000sq ft

Facilities multi-sensory room, splash area, library, early learning center, area for
visiting therapists

The T-shape plan createskear distinction between public and private. Avoidance of
artificial lights was important in the design as autistic children are very sensitive to
them.Instead natural daylight was incorporatdthe 0 gull wingo roof has been
developed to encourage msich natural light as possible into the building. The
pointed center of thegull wingd forms a glazed atrium that runs the length of the
buildings and floods the space withylight Children with autism are sensory
sensitive and many feel extremely undortable in fluorescent lit rooms. Bringing
natural daylight into the school was therefore important to encourage development in
a safe and stimulating environme8even classrooms are located on eiigeof the
atrium, each incorporating floao-ceiling windows with a brisesoleil to diffuse

direct sunlight. Colecoded doors lead to an external play area and allow pupils to

easily remember which classroom to return to.
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Figured.13: Day lite spineof building (image byAitken Turnbull Architects

Figured.14: Wayfinding exterior doors (image Byitken Turnbull Architecks
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Special Needs Schools

St. Coletta SchogF

Architect: Michael Graves Location: Washington D.C.
Setting Urban Context:Standalone school
Year Built: 2006 Number of Studentsl 50
Ages:3-23 Size:99,000 sq ft

Facilities art rooms, music rooms, gymnasium, kitchen facilities, sensory room
hydrotherapy pool, basketbalburt, playground, amphitheater, physical therapy
rooms, horticulture room

St. Coletta was founded in 1959 by a couple with a child with Down Syndrome. They
hada negativehistorywith finding an educational system, so they decided to

establish the schaol'he colors and simple forms make it very fitting for the people

that the building serves, as it is playful and inviting. The buildings wasuauiitally
inaseriesoftwws t or y A s colTledouseshace greuped by ages, and

designed so to woras their own sel€ontained units with all the necessary programs
features needed within each house, such as quite rooms, bathrooms, and kitchens. The
houses arattach to a doublbeight central hall with a skylight, referred toths

Avi | | agAdthoggh this space serves as a way finding and organizing
mechani sm for the school itds acoustical a
echo with could send some students into shock when entering or cause some to get
distracted by the nois&he storag in the building is also lacking. Many rooms have

been converted into storage areas due to the fact that special needs schools need

specialized equipment and not enough space was originally provided.
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Figure4.16: main corridor and board room (image by Michael Graves Architecture and Design)
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Reece Schot)l

Architect: PBDW Architects Location:New York City, NY

Setting Urban Context:Standalone school
Year Built: 2006 Number of Student90
Ages:5-13 Size: 21,200 sq ft

Facilities Gymnasium, speech therapy rooms, occupational therapy rooms, art rooms,
guiet rooms

The school exists within arrlhen fabric, a block away from CentrarR. The School

is equipped with twelve classrooms, eight quiet roomd saweral specialse

classrooms, a mulpurpose gymnasium, and a student library. Each classroom
accommodates six, eight, or twelve students with two teachers per classroom. The use
of color played an important role in the design of the building. Suninghithrough

colored glass panels incorporated into the curtain wall provides a splash of color in
each classroom that moves throughout the day. The color combination differs in each

room and the unique pattern allows chelalito identify their classrooms.

Figure4.18: Classroom spadenage byPBDW Architec}s
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Housing for Autism

Sweetwater Spectrum Housthg

Architect:LMS Architects Location:Sonoma, CA

Setting suburban Type group homes on campus
Year Built: 2009 Number ofResidents: 16
Ages:18+ Size:13,000 sq ft

Facilities Orchards, organic gardens and greenhouses, therapy pool, shared common
areas, teaching kitchen.

Sweetwater Spectrum is a new national model of supportive housiadutts with

autism, offering life with purpose and dignity. The four fts@droom homes include

common areas as well as a bedroom and bathroom for each resident. Sweetwater
Spectrum also incorporates a community center. The community looks to create

appopriate, highquality, longterm housing for adults with autism in a way that

could be replicated nationwide. The neanmmunity is designed to address the full

range of needs of individuals with autism

developmenand independence.
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WEST SPAIN STREET
o s, T VL S— w

SITE PLAN @

1 WELCOME BUILDING 2 PARKING 3 HOUSE 4 STORMWATER TREATMENT BIO-SWALE 5 COMMUNITY CENTER 6 THE COMMONS: PLAZA & LAWN
7 THERAPY POOL & SPAS 8 ORCHARD 9 TRASH 10 STORAGE BUILDING 11 IRRIGATION WELL 12 GREENHOUSE 13 ORGANIC FARM 14 FIRE ACCESS ROAD

Figured.19: Site plan of compleintageby LMS Architects)

ts | Photo: Tim Griffithi®

Figure4.20: kitchen and dining space (imagelbyS Architectand TimGriffith)
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Figured.21: Analysis Diagramaf housing uni{images by author)
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Sunfield Residential Schéél

Architect: GA Architects Location:Stourbridge, UK
Setting rural Context:Group home on campus
Year Built:2004 Number ofResidents: 12
Ages:6-19 Size:7,500 sq ft

Facilities Living, dining and kitchen facilities, commercial laundry, sensory room,
game room, play areas.

The facilityis one of ten residential has which are part of theuSfield system of
residential schoslset over 58 acres of parkland. The Sunfield Approach is a unique
and highly successful program of educational, communication, therapy and daily
living practices. The building accommodates housing for 12 children watbynd
Autism. This comprises single bedrooms, bathrooms, living, dining and kitchen
facilities, commercial laundry and a sensory room. A creative design of the
circulation space and living accommodation combined with a sense ofdveaye

from home for reidents established the building as a modiglood practice to

visiting care providers
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Figure4.22: Hallway (image by GA Architects)

Figure4.23: Bedroan (image by GA Architects)
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Figured.24: Analysis Diagrams (images by author)
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Typical Schoolginclusive and norautism)

Bear TaverrElementary

Architect: N/A Location:Titusville, NJ
Setting Suburban Context:Standalone School
Year Built: 1961 Number of Students100
Ages:5-11 Size: 75,000

Facilities Gymnasium, art rooms, music rooms

Figure4.25: Special educatioroom (image by Jilldestma)
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Stewart Middle Scho$l

Architect: KieranTimberlake Location:Washington DC

Setting Suburban Context:Campus
Year Built: 2008 Number of Students350
Ages:10-15 Size: 72,500

Facilities Constructed wetlands, green roofs, art sisdiibrary, black box theater,
choral and instrumental music rooms, teaching kitchen.

The design of the school transform the facility into a teaching landscape, not only

inside its classrooms, but also on site, with rooftop gardens and a construdaed wet

i n the schoowWwodkegegamplesofa hgl ecasol 6s commi t me
sustainability. Teachers have integrated the building into the curriculum, educating

students about materials and systems. The new school has sparked communal social
actionand inspired changes in school operations, including a new emphasis on local,

organic foods in the cafeteria. It has engaged students to make the connection

bet ween the buildingds syst.ems and the wor
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Figure4.26: exterior faade (image by KirenTimberlake)
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Conclusiors

After examining the different precederganilarities in the ways that schoalse
desigredfor those with autism became apparent. As seen in the previous diagrams of
each facility the common themes among the different plan layioetades: ecentral
organizing spacea clear distribution of programa separation of high stimulus areas
from low stimulus areas; escape spacestiaderns; and a connection to nature

through a green spadglany of the buildingsisoshared similar feature in terms of
materiality, color, lighting, acoustics, locatiamenities, and requirddcilities. The

size of schools designed for autism are diffefeorh a typical schoolBy compamg

the number of students, gross square footage of the school, and the square footage per
student it is clear that while a typicahsol isoften larger and has a larger number of
students attendin@ school desigedfor autism has anore generousquardootage

per student.Rigures 4.27, 4.28, 4.29

NUMBER OF STUDENTS IN SCHOO!

ADVANCE Schoo
he Gateway Centre —
Mujc Developmental Leaming Center
Eden Institute  m—

Kentish Town School Autistic Resource Base =

New Struan Centere For Aulism =

St. Coletta School
Reece School

Sweetwater Specfrum =
Sunfield Residential School =

Figure4.27: Comparisorof the numberof students at each precedent sch@atage by author)
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SIE OF SCHOOL (5F)

ADVANCE School
[The Gateway Cenfre =
Mujc Developmental Leaming Center
Eden INstitute  e—
Kentish Town School Autistic Resource Base =
New Struan Centere For Autism

St. Coletta School
Reece School =

Sweetwater Spectrum =
Sunfield Residential School =

Figured.28: Comparison of the gross squdi®otageof each precedent scho@mage by author)

GROSS SQUARE FOOQTAGE PER STUDENT

ADVANCE School

The Gateway Centre

Mujc Developmental Leaming Center
Eden Institute

Kentish Town School Autistic Resource Base
New Struan Centere For Autism

St. Coletta School
Reece School

Sweetwater Spectrum
Sunfield Residential Scheol

= BN & o

Figure4.29: Comparison of the number of students of each precedent s@¢hwale by author)

This is due to the extrgpacsrequired for the addition facilities associated with an
autismeducatiorprogram. There is a need for facilities for physical therapy,
occupational therapy, speech therapy, psychomotor therapy, sensory rooms, quiet
rooms, and observation rooms. Thaskltional progranrequirementgreatly

increased the gross square footage of the school. Another reason for the increase in

square footage per student is the attention that students with autism need. The average
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student to teacher ratio in the United Stagel6:1 while special needs schools have a
ratio of 6:1 or lowef3 This student to teacher ratio means that there will be more
teachers and aids in the classrooms along with the studetgachemneedsnustbe
considered as well. Studentith autism aso cannot be packed into classrooms like
neurotypical students. A classroom size that is too largelsdihegativelyaffectan
autistic child in many waysT'he largenumbers of students will caudestractions

there can balack of personal space, aadlecrease ithe attentionavailable to each

studentcan be detrimental to those wheed modificationand extra help

BagwlyliAy3da 2F GKS {3548 wnmu YR 9ad0dAYI(0Sa 2F {OKz2z2t {04
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5Principles of Design

A series of design principles were created through the analysis of literature, precedent
studies and interviewJ hese principleare designed to be applied to any building

that will house an autistic user. The principles are broken into three categories:
distractibility, tectonics and materiality, and spatial organization. The principles of
distractibility relateto thestimuli that student can receive within theilding anda

way to controkhe various stimuliTectonics and materiality relates to the way the
building is physically put together and the materials involved. Spatial organization
refersto how the spces of the building are organized in relationship to each other

and how someone moves throupkspace.

Distractibility

7\ S
) (@

Acoustics Colors/Patterns Lighting

Figureb5.1: Ways the built environment can distract students with autisnage byauthor)

Acoustics

Parents and teachers radkacoustics as the most influential feature of the sensory
environment on autistic behavior. Loud noises and sounds from things such as
movement and systems should be gaited through design. In most casesstrese

of caim that comes with quieter spaces encourages better behavior in students and

allows them to focus on learning.

DesignGuidelines
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9 Carpets on the floor reduce the impact of foot traffic and absorb sound

1 Rough and textured finishean break up smd waves and reduce noise
reverberations

1 Classrooms should be placed an appropriate distance from road to reduce he
noise from traffic and sound barriers should be used to mitigate the noise

1 There should bampleinsulation betweemoomto prevent noiserdm other
areas of the schopknetrating ito rooms

1 Hard surfaces should be avoided in the classsoom

Mechanical systems need to be insulated teeleduce noise

1 Natural ventilatiorshould be used as much as possible to reduce noise of
HVAC systems

=a

Avoid or break up large
spaces to prevent echoes

Sound brecks within rooms

between rooms to
prevent noise from

carrying over ,—| e S

Carpets reduce noise
from walking and
actives within the

Sound barriers to
classroom

insulate the building
to noise from the
outside

Fgure5.2: Design implementations to control acousticsage by author)

Lighting

The use of direct fluorescent lighting should be avoided. Individuals with autism are

veryvulnerable to the subisible flicker, which can cause headaches, eyestrain, and

increased repetitive behavior. Lighting also rededbe controllablédecausalifferent
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activities require different amounts of light. Natural light improves academic
performance, relaxes students, permitsdoeoncentration, and reduces hyperactivity
in children. However views to the outside and other distractions should also be

controllableto prevent students from being distracted by what is happening outside.

DesignGuidelines

1 Natural light should be prided in all rooms and used as much as possible

1 Windows should be pladeabove eye level, such as skylights and clearstories
to reduce the view to the exterior, or should be translucent to allow light in but
block views

1 Lights in classrooms should be goped with dimmers to allow greater
control over the lighting

1 Florescent lights should never be used

Windows should be
place higher to avoid
views to the outside, but
still allow light in

There is a need for an
abundance of natural
light though means such
as a light shelf, skylights,
louvers etc.

Lights should be
equipped with
dimmers to allow
teachers to control
the brightness in
their classrooms

Florescent lights should be
avoided due to the visible
Up lighting reduces the intensity and audible flicker

and softens artificial lights

. s

Figure5.3: Design implementations to control lightifighage by author)
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Colors and materiality

85% of autistic childrenseecolors with far greater intensity than a neurotypical

student** Because autistic individuals may have a significant increase in color

differentiation, small changes in color cdiramaticallyaffect their behavior. Grids

and busy pattas should be minimizeith areas that require student to focus, such as a

classroomMinimizing any offending stimuli can help improve autism spectrum

s t u d a&bihity te @erform successfully in the classroom.

DesignGuidelines

T

Cheerful colors, whethesubtle or bold depending on user population,
eliminate the usersé6é and visitorsodé i mpr
better environment.

Cooler colors such as blues, greys and purples have a calming effect on

students

Different colors should be uséal differentate different areas of activity with

a space and from space to space.

Wall surfaces should be simple and devoid of geometric or complex patterns

44 Jon DalySensory Issues in Autism
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Calming, soft colors should
be used to modulate long
corridors. Cooler colors such
as blues, greys and purples
have a calming effect on

Waill surfaces should
be simplified and
devoid of complex
pafterns which could
distract students----- -

--Colors should be used
to differentiate different
areas or activities

Cheerful colors, whether
subtle or bold depending on
user population, eliminate the
users’ and visitors” impression

students : of institutionalism and create a

better environment.

Figure5.4 Design implementations to contreblors/materiality(image by author)
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Spatial Organization

BEIE

Escape Spaces Adaptability Predictability Transitions

Figureb.5: Spatial considerations for designing environmsdat autistic individuals

Adaptability

Spaces should be allowedteachge t o t he chil drends needs a
and teachert rearranger subdivide the spaces as needgdishing, materials and

spatial organization should be able to be manipulated nobgrihe staff butalso by
students. An environrmentwhc h i s abl e to adapted and chai
able to perform more function than a room with a set purpose. The environment could

also change stimulus level based on the activity, divide the space up into multiple

small areas of activityor exist as one large spad¢¢owever if the environment is too

flexible an individual might live in constant fear that the environment will suddenly

be changed.

Design Implementations;

1 Moveable walls in classrooms and gathering spacedvediow multiple
arrargementsn rooms

1 Modular furniture can be turned and stacked in different ways

1 Creating an open floor plan that can be adapted to the individual needs of the
teacher or student
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Flexible rooms can
Modular furniture . accommodate a wide variety
allows students of activities and adapt to the
to adapt their current needs of the school

environments to their ’

own needs

Classrooms should have
movable walls and
furniture to allow spaces
to be rearranged

SIEIN

Figureb.6: Design implementtions of adaptabilitimage by author)

Transitions

Spaces should flow as seamlessly as possible from one activity to the next and should
be organized in accordance to their sensory quality rather than the typical
architectural approach of functional zngi For example instead of placing a school

gym near the classrooms as they are closely related in their function anitl user

would be better to place them in opposite areas with administration placed between
them even though there is little programmagiationship between those spaces.

With transitiors between areas of high stimulus to areas of low stimulus or from one
activity space to the nexhere should be a threshold space which allow the student to
recalibrate their senses. Without the transigpacethe shock of going from an area

of low stimulus to high stimulus could send students into fits.
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Design implementations;

T

Transition spaces should activate all the sersght, sounds, smell, touch,

and taste

Spaces could be anything from a neale shift in circulation to a full sensory
room which allows the student to reorient themselves.

The spaces should allow students to anticipate the environment in which they
are headed.

Spaces should be
organized according to
their sensory quality

Zones of high stimulus and
low stimulus should be
clearly organized

Threshold spaces should
activate all the senses-

Zones of fransition should pj sight, soundss, smell, fouch,

be used to delineate
movement from one area
to the next

and taste

Figure5.7: Desig implementations of transitiongmage by author)

Predictability

Students with ASD will often feel nervous when navigating spaces that are unfamiliar

to them so the arrangement of structures should be easily understood and encourage

choices as well as pblem solving and discovery. The importance of legibility,

imaginability, and redundant cueing come into play when those with ASD are

navigating buildings. Classrooms and schools should be easy to read with clear

signage, numberin@nd configuration. Thenvironment must be memorable and

81



describable in terms of specific landmarks to create a space for students to be able to

recall

Design Implementations;

1 Patterns and materials can be used to help guide students through a space by
clearly defining circulabn paths

1 Children should be allowed to view into spaces from a safe vantage point, so
they are able to see where they are going and what to prepare for

1 Rooms should have easily identifiable markers such as colors and patterns

1 Landmarkshould be used torient spaces and allow individuals to orient
themselves using spaces such as a courtyard

A clear organization
Rooms should have of spaces, organized
easily identifiable around a landmark space
markers or colors allows students to orient
themselves

Curved walls lead children
naturally from one area to the
next and reduce the number
of sharp angles, obstructive
corners and hidden doorways
throughout the building.

Students should be
allowed a view info 5
space before entering L

Figureb.8: Design implementationsf predictability(image by author)

Escape Spaces

Students need spaces thaiyide areas of respite from the over stimulation in their

environments. Having such spaces in a schoobbasshown to have a huge positive
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effect on students in a learning environmeatauséhe class and other students can
often overwhelm the sensainyput of an autistic individuaghrough thestimuli that
accompanies aeurotypicaklassroom settindeing able to experience an outdoor
environmenis also important as the fresh air and nature can have a calming effect on
the students. Creative outdareas can provide students and adults with special
needs the opportunity to explore social contact, as well as provide places for

tranquility.

Design Implementations;

1 The spaces should provide a neutral sensory environment with minimal
stimulation

1 Escapespaces should allow a degree of customization for the user

1 Walking paths and gardson the school ground create soothing outdoor
environments which help to calm students down

1 Spaces should also allow areas for the children to exercise

There should

be spaces

for student to
escape to when
they are feeling
overwhelmed by
the environment

Escape spaces should allow

a degree of customization for
the user. Creating either a high
or low stimulus environment

Walking paths and garden
on the school ground
create soothing outdoor
environments which help to
calm students down

Figure5.9: Designimplementationsf escape spacdgénage by author)
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Tectonics and Materiality

Durability Safety

Figureb5.10: Tectonic and material consideration that need to be takémaccount when designing
for autism

Safety

Children with autism occasionally have an altered sense of spatial orientation, depth
perceptionand genergbroprioceptionpr the ability to sense stimuli arising within

the body regarding position, moticemd equilibriumThe miscommunication within

the sensenakes individuals with autisnprone to seHinjury. They are also prone to
displaying aggressive behaviors and tantrums making them dangerous to themselves
and others. Thhighfrequencyof those withautisminjuring themselves due to being
unfamiliar with their environment, megorecautions need to b@kento ensure that

the children are being constantly looked after. Autistic individuals also have stronger
reactons to dirt, germs, and toxins, setmaterials selected within anvironment

need to take into consideration the chemicals used to create them.

Design Implementations;

9 Sdt surfaces such as rubbemd carpet can reduce injuries

1 Hard materials such as concrete and brick should be avoideyered

1 Materials should be free of all toxins

1 Locks on doors and stairs prevent students from aceiltiemtjuring
themselves.
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Locks on door and

steiifs shoUld b6 Used The school should be

to prevent children . within a well contain

fr ﬂ’rr és\;o NG t‘1r;”i X A boundary to prevent

PRI EREHR NG SNE \ students from wandering
injuring themselves / \

Soft surfaces
such as carpet
and rubber can
minimize injuries

Materials and finishes

Good ventilation to circulate should be free of toxins,
air qnd preverjf the build-up which autistic individual
of dirt and toxins are more susceptible to

Figure5.11: Design Implementations of Saféisnage by author)
Durability

Emotional disturbance issues, such as intermittent explosive disorder or bipolar,
frequently cohabitate with ASD. Due to thisere exists a need tsedurable

materials that not only resist the wear and ¢¢ahildren, but are safe enoutifat

they do notto cause injury to the students. The materials will also have to be easy to
clean as children with ASD often have trouble with bathroom procedures and will

sometimesoil themselves or vomit in class.

Design Implementations;
1 Materials used withi the design need to easy to clean and durable.

1 Hard shiny surfaces provide surfaces that are easy to maintain.
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Surfaces should be easy
fo clean and maintain

Materials should be able
to handle the abuse that
students put onto them

Figure5.12: Designmplementationof durability (image by author)
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6.Conceptual Framewor k

Program

The typical school for autism does not involve every member of an autistic
individual 6s |ife in the education process
teachers and studer@re present and other key individuate missingthe doctors

who dagnose the students and the parent who are raising the studerggideres

areoften separatedhemselvesthroughout the education process. They will move to

different schools for differenévels in theireducation and there is little overlap

betwee the different age groups associated with the autistic user.

Doctors

Educators Younger
Children

Parents Older Children

Figure6.1: The parties involved with an autistic student (image by author)
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Figure6.2: Thecurrent model of the school system involving only the students and teachers within
the building (image by author)

Figure6.3: The proposed model which involves all the parties (image by author)
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Theseprevousl y mentioned parties should be
growth and education as their parents are and by combining programs for each age
group and each specialty into one center, it is possible to bring about collaboration
between peer grogpand between those who educate and serve the autistic

population.

The intent of this thesis is to createnaed use building that combindse
programmatic features of a school, parent education classka diagnostic and
early intervention centeBy mixing all these program into one buildirtge center
would allow greater collaboration between the parties invalvéide life of an

autistic individual The center would be broken down into the following components
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Administration Stimulus level SF/froom  # of rooms Use~ Totzl SF

Recapt’an Arez Med'um 1500 1 Teachers 1,500
Main Offices Low 2000 it Teachers 2,00C
Faculty Lounge Med'um 450 1 Teachers A5
Conference Rooms Low 460 2 Teachers 806
4,750
Diagnaostic Center
\Wziting a-ea/ Reception Med'um 560 1 Pzrents, Infznts 506G
Eary Interventian affices Med'um 150 6 Intants, Teacaes S0
Diagnostic testing rooms Med'um 250 2 Medicai, Infants 500
Office Low 150 1 Medical 150
2,050

Educational Center

Classrooms Low
Oaservation Rooms Low
Physical Tharapy Med'um
Occupat'onal Therapy H'gh
Speech Therapy Medum
Art studios Medum
Music Studios Hgh
Group Breakout Low

Teachers, Studnets
Teachers, Parents
Teachers, Studnets
Teachers, Studnets
Teachers, Studnets
Teachers, Studnets
Teachers, Studnets
Teachers, Studnets
Studnets
[eachers, Studnets
Studnets
Teachers, Studnets
Teachers, Studnets
Teachers, Studnets
Studnets

Senhscry room Hgh
Exercise Room Hgh
Nurse's office Medum
Kitchen/food H'gh
Lunch Room/cafeteria H'gh
Gym Hgh
Quite room Low

[ B e e T o e S = S =St ST, QK |

Parent Education spaces

Classroom 630

Group meeting spaces Vied 1200 ,200
1,850

Ancillary Services

Bathroomns Low 150 8 Everyone 1,200

Storage Space N/A 500 1 Everyone 500

Circulation N/A 8000 N/~ Eve-yone 3000
9,700

Mechanical/Service

TOTAL SF 39,673

Outdoor Spaces

play ground H'gh 1 Studnets 6,000

Wzlking/ Exercise Path Low if Studnets 6,000

Grawing gardens Med'um 1 Studnels anc
12,300

Figure6.4: Program break dow(image by author)
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The User

The user of this center is more than just a student, the user would involve multiple
age groups of stlents as well as professiogahd parents. The user of the center can

be classified into the following groups:

Infants

Infants and toddlers are children who are not yet qualified for school services or are
being diagnosed with autism. Infants who havetgdte diagnosed would be using

the diagnostic clinic and working with the doctors and nursing majors there to
undergo testing for autism. Children who have been diagnosed with autism already
and have not yet reached the school age would be using theesast/ithe early
intervention center. They would take work with the therapist employed by the school
as well as their parents and education mdmtseing learning how to adajat their
environments and gain an education. Infants and toddlers woultyrhesising the

diagnostic center aaf the building.

Lower Age Students

Lower age students are those who have started school and have yet to reach the age of
transition and are classified are early childhood and middle childhood. For the early
childhoodstudents they would be most working and using their own classroom for

the entirety of the day. Since the early childhood students are least adapted to their
environments and have the most lacking skills of all the students. They would eat

lunch in their roms, take their classes there and meet with specialists within the

rooms. If needed the students may also use the therapy centers for more specialized
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learning. The middle childhood students would begin to use more of the building and
resources, such astleafeteria and therapy services. They are most acoedgtom

moving around the building and the changes in their environments.

Upper Age Students

Upper age students are those who are at the age of transition as well as student who
are college level. Thetudents who are nearing the age of transition would be able to
use the full resources of the center as well as begin to use the resources offered by the
campus. The student could gain real life experience working jobs on campus for the
university such aat the library or shops on campus. These stgdaemtld also have

jobs within the school such as working in the cafeteria to prepare meals for
themselves and their fellow students. The college level students are students who are
enrolled in college classes TCNJ. They would be using the center for specialized
classes or for its resources contained within the therapy wing. They would have the

most freedom out of all levels of students at the center.

Parents

Parents of student with autism need to leash §s much about the disease as their
children or teachers due and education for parents is lacking in a typical school.
Parents would be able to take classes and have group meeting session within the
center to learn more about how to raise a child wittsisu The center would also
serve as a didactic learning tool and teach parents about the way that the build

environment is able to have an influence on their child.
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Educational Professionals

The education professionals would consist of the teachers athiool and the

education majors who are taking classes at the school of education. The teachers
consist of paraprofessionals, licensed teachers, or therapy specialists.
Paraprofessional would be servingaasaid for specific studesbr working as aids

for teaches often staying with theame student for an entire day. The teacher would
be in charge of the individual classrooms and leading the classes. Therapy specialists
consist of physical therapists, occupational therapists, and speech therapjsts. The
would be working within the therapy wing and either working in their specific rooms
or in the individualWwork areas of each classroom. The education majors are students
from the school of education who are either majoring in special education or general
education. They would serve as student teachers and would fulfil some of the same
functions as paraprofessionaByven if the students were nggecifically majoring to

work with autism they would gain vital experience working with autistic students in a

real classroom setting.

Medical Professionals

The medical professionals group consist of doctors and nursing majors from the
proposed nursing school. The doctors would work in the diagnostic center,
identifying infants with autism as well as reseangfthe effects of the built
environment on those with autisiursing students from the nearby nursing school

would be aiding doctors in the diagnostic clinic.
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7.S1i te Considerations

Site Selection Criteria

Site selectionncludeda variety of criteriavhich wee implemented and used as a
means to judge the potential of several sites considered. The criteria were chosen
because they would have direct impacts on the design and architectural implications
of a campus facility and the way in which it is shaped. Siteewould also have a
hugeimpact on the way the facilitwould be ableto operate as both a camgasility

and a facility for studestwith autism. These standant€lude; prevalencef autism

in the area, university programmatiequirements, type aollege/university,
accessibility and land availability on campus, connection to public thoroughfare, a

connection to major cities and local residential areas.

The first locational requirement wakacingthe centerwhere it coulchave a large

impact onthe autistic populatigranarea with a high prevalence of autism. By

examining data from the Center for Disease Control (CDC) and National Office of
Special Education Services the highest percentage of students identified as autistic are
located in the Ndheast and West Coast. Based on the most recent data from the

CDC, of the states examined New Jersey had the highest prevalence rate of 1 in 45
compared to the national average of 1 inB&sed on this information the Northeast

appears to be the bestwhich to locate the center
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Figure7.1: Percentage of Student with Autism out of all student who received special education
services under IDEA. 2011 (image by author, data compiled from Office of ShecaaioR)

Figure7.2: Number of students out of 1000 who are classifies as autistic. 2010 (image by author, data
compiled from Center for Disease control)
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The siteshouldto be located in an area thatlieetweermnurban and suburban area
in order to best serve the population of student attending this pragchiheir
families A setting that was too rural would not provide éppropriatecommunity
resairces A setting too dense or largely urban wobh&loverwhelming for the

students and lack a strong connection to the outdoors.

The decision to locate the center on a college campus would allow the center to serve
multiple programmatic needs. The center would be able to use all the resources
available athe university and give back to the university by providing an opportunity
for research and a real life learning environment for special education majors. It was
important to choose a schdbhthad a special education prograntisatthe

interaction beteen the university and the center could happen and bring the larger
campus community into the center. Finallyraversity having a board certified

behavior analyst (BCBA) program would be desirable.

Usingthesecriteriag, thesite selection wasarroweddown to five feasible locations;
The College of New Jersey, Rowan University, Georgian Court, University,
Monmouth University, and University of Maryland Baltimore Coufitgrough
researclon each the decision was made to select The College of New Jastky
appropriate site to explore and develop this th@$ise.combination of an organized
campus fabri@as well as the strong support of autism at the school made TCNJ the

most appropriate site to place the center
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History of Sit&®

The College of New Jeey was establisheish 1855by the state legislature as the

New Jersey State Normal School. It was the first teacher training school in the state
and the ninth in the natio@riginally the school was located within the city of

Trenton. In 1928 the schoakganded to the current location in Ewing after

purchasing a 210 acre tractlahd. Graduate study was instituted at the College in
1947 The enactment of the Higher Education Act of 1966 paved the way for TCNJ to
become a multipurpose institution by exgeng its degree programs into a variety of
fields other than education. By 1972, seventy percent of entering students were

selecting norteaching majors.

The college currentlgmphasizess strong liberal arts cotbatforms the foundation
forawealthd® degree programs offer étheArthandugh TCN
Communication; Business; Humanities & Social Sciences; Education; Science;

Nursing, Health, and Exercise Science; and Engineering

Character of Campus

The architecture of the campeosnsiss of the Collegiate Georgiaernacular, which
is a common style for academic campusgik, cast stone, pitch roofs, faux slate
shingles are consistent architectudaheents throughout the campu#$ere are dew

buildings within the campus that brelle Collegiate Georgia vernaculére

Byl Aal2NE dE
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students center, the new housing development on the western edge of campus, and the

new design for the campus STEM center.

Figure7.3: Paul Loser Hall (image by TCNJ)

Figure7.4: TCNJ Library (image by TCNJ)
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Figure7.5: Education building (image by TCNJ)

Figure7.6: Eduation building (image by Jill Leestma)
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Figure7.8 Student center (image by Jill Leestma)
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Figure7.9: Western campus redevelopment (image by TCNJ)

Figure7.10: STEM center design (image by TCNJ)
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Site Analysis

Figure7.12: Campus Districtémage by author)
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Figure7.14: Campus Circulatiofimage by author)
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Potential sites on Campus

Figure7.16: Possible site@mage by author)
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After analyzing the building usage, districts, circulation and topography of the

campus. Four sites stood out as optimal locations for the center. Among these more

specific criteria was used to determine wisdle should be choréo develop the

center on. As seen in figure 7.17 sites A and B were the most appropriate to design

upon, with site A beinghemore favorable of the two.

Site |Reinforces Campus Site Flexability Program Flexibility Impact on other Displacement Proximity to Access to Major |Topographic SF of site
Plan Programs/ Campus Education Building  |Road Changes over site

A Yes High High Housing Centennial Hall {300 yes 10-15' 80,000

B Yes High Moderate Pedestrian Forcina Hall 170' yes 5-10" 50,000

C |No High High Business school Parking 2100' yes 0-5' 75,000

D |Yes High High low Quad 2100' yes 0-5' 60,000

Figure7.17: Site selection criteria (image by author)

Figure7.18: Location of & (image by author)
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Figure7.19: Major axig(image by author)

Figure7.20: View Corridor§image by author)
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Figure7.21: Major Spacef§mage by author)

SN

Figure7.22: Regulating Line@mage by author)
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Figure7.23: Stimulus levelémage by author)

SN

Figure7.24: Wind Directior(image by author)
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Figure7.25: Master plan of TCNJ for 2021 (image by TCNJ)

The proposal for the center would also take into accoumhéster plan for the
campus. On the chosen sitdormitory, Centennial Halls already slated to be
demolished so the one conflict that arose fatroosing site As mitigated. The

master plan also proposes a new nursing school located near to thedschool
Education which could become an opportunity to have nursing student work within

the diagnostic center of tleelucatiorcenter.
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