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Abstract
Autism Spectrum Disorder (ASD) impacts an individual’s cognitive, sensory
and social processing abilities. At present, there is no effective cure.
However, in many cases the difficulties faced can be mitigated through early
intervention.
In 2018, there were approximately 75,000 New Zealanders on the spectrum,
with diagnosis rates projected to increase. Children diagnosed with mild to
high forms of autism lack the funding and resources required for special
education schooling and therefore, are expected to cope within the
mainstream framework among neurotypical peers with minimal support.
Currently, children with ASD are subjected to poorly designed facilities
(satellite units), often unused classrooms in mainstream schools that are
not purpose-built and therefore not conducive for learning. Traditionally
satellite units serve children who qualify for funding, however, this project
proposes a transitionary facility within a mainstream school for children
who otherwise would receive minimal support at a time when mitigation
has the greatest impact.
This research project proposes a new architecture of education that
prioritises not only learning for children with ASD but fosters a sense of
agency through learning for children on the spectrum. To achieve this, the
resulting architecture is established on a hybrid intervention method based
on principles of flexibility and choice, correlating with sensory design and a
student-centred pedagogy. In addition, this learning environment attempts
to create a more supportive community for people with autism, by helping
mitigate difficulties faced and raising awareness.

The design proposal combines educational and architectural theories
based around learning and perception of space through analysis of
existing practice. To achieve this, the research project develops a design
methodology based on three avenues of spatial research: autism, education
and sensory perception as the common factor bridging the existing gap. The
design proposal is a combination of Magda Mostafa’s ASPECTSS guidelines
for ASD with the physical manifestation of David Thornburg’s primordial
metaphors for learning and a variety of sensory design principles related to
spatial perception
Sensory design employs first-person experience that directly correlates to
our understanding of the environment. Disparities amongst the neurotypical
and neurodiverse sensory processing capabilities pose a multifaceted
challenge for designing an inclusive learning environment catered to the
individualistic learner of the 21st century.
The result of this project is an architecture of education that enables people
with autism to learn and participate in a conducive environment. The
architecture is integrated into the existing mainstream school (Three Kings
School) and demonstrates a shift in current practice relating to inclusivity.
By combining two schools of thought relating to architectural intervention
for autism, the project creates opportunities for children with ASD to
become independent and active learners.
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Key Terms
1.
ASD (Autistic Spectrum Disorder)
ASD is a developmental disability caused by differences in the brain that
affects social interaction, communication, interests and behaviour.
2.
Home Base
Home base education refers to education at the student’s home. The
purpose of this is to provide a comfortable environment for someone
whose learning might be affected by unfamiliar environments, such as in
the case of an autistic person.
3.
Inclusion
Inclusion in education, refers to integrating students with different
(neurological) capabilities. It is based on the viewpoint that a mixed
experience can improve social interaction, among special needs,
specifically, autistic students.
4.
ILE (Innovative Learning Environment)
An ILE or Innovative Learning Environment is one that can evolve and
adapt as educational practices evolve and change – thus remaining
future focused. This may include acoustics, open and closed spaces or a
combination of the two, use of colour, etc.

6.

Neurotypical

Neurotypical (or NT) is an abbreviation of ‘Neurologically Typical’ which is
widely used within the autism community and refers to people who are
not on the autism spectrum, otherwise considered to be ‘normal’.
7.
Pedagogy
Pedagogy is the method, and practice of teaching. It encompasses teaching
styles, teaching theory, and feedback and assessment.
8.
Satellite Unit
A satellite unit is a section within mainstream school that specifically caters
to special needs students.
9.
Savant Syndrome
Savant Syndrome is a rare, but extraordinary condition in which persons
with serious mental disabilities (such as ASD) have some ‘island of genius’
which stands in marked, incongruous contrast to overall handicap.

5.
Neurodiverse
Neurodiverse is a concept that recognizes that all variations of human
neurological function need to be respected as just another way of being.
In other words, it identifies that everybody is different and that these
differences are normal, rather than deficits.
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Introduction

1.1 - Background
Education today, grows, adjusts and contours to changes in society and is
personalised to the individual learner. While most children are catered for
under the unfitting mold of mass education within mainstream schooling,
there are those who fall through the cracks of the ‘regular’ education system.
Children with mental, physical and psychological disabilities account for 11
% of all disabled people in New Zealand. 52% of those disabled children
have difficulties learning.1 Under the large umbrella of special education,
Autism Spectrum Disorder (ASD) holds a unique place. Recent statistics
indicate one in 68 children are diagnosed with ASD and it is four times
more prevalent in boys than girls.2 While little is known about the cause
of the disorder, it is not an illness, rather a neurological difference.3 Autism
Spectrum Disorder is the name for a group of lifelong developmental
conditions that affects communication, cognition and social interaction.
As the disorder is a spectrum, its impact is uniquely varied and its effects
dependent on one’s emotional and environment. People with ASD are
sensitive to their environment primarily due to sensory processing deficits.
Varied impact can be seen in an individual’s IQ. Some can be gifted or have
severe mental disabilities while, mild forms of ASD can be and sometimes is
indistinguishable from the neurotypical population.
1 Liz MacPherson, “Disability Survey: 2013,” StatsNZ, last modified June 17, 2014, http://archive.
stats.govt.nz/browse_for_stats/health/disabilities/DisabilitySurvey_HOTP2013.aspx.
2 Centers for Disease Control and Prevention. “Diagnostic criteria.” November 1, 2011. Accessed
August 1, 2014. http://www.cdc.gov/ncb‐ ddd/autism/hcp-dsm.html.
3 Autism NZ, “Definition,” Autism NZ, accessed September 30, 2018, https://www.autismnz.org.nz/
what-is-autism/definitions/.
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While the cause of autism is unknown, its prevalence seems to be increasing
globally.4 5 The increase from approximately three per 1000 children being
diagnosed with ASD in the 1990’s to now (1/68), can be attributed to an
expansion of the diagnostic criteria, higher awareness better diagnostic
detection6, or genuine prevalence of the disorder. The vast spectrum affects
children with varying severity, which means while some children require
support their whole lives, there are those who can find independence
through early intervention in schooling.
The spectrum hosts children of varied abilities. ASD is often (mis)associated
to have a large population of savants, a common misperception caused
primarily by the media through television and films (eg. Rain Man (1988)).
While 10% of people with ASD are estimated to have enhanced or savant
abilities, compared to 1% in the non-autistic population, the popular myth
overshadows people with ASD who have less than or average levels of
intellectual ability and capacity who make up the majority (90%).

A school is considered to be the place where one of the most important
human activities takes place; the education and development of children.
Childhood is a distinct physical and mental phase experienced by everyone.
It is a period when the mind is most malleable and developmental traits are
formed and set for life. The necessity of developing a strong foundation in
basic motor, social and behavioural skills is vital for the world of today.
Schools are educational institutions which have reflected wider society
views. The 21st century has been a time of inclusion with acceptance and
celebration of diversity across all fields, especially education. Currently
the educational practice employed in New Zealand and globally pledges to
inclusive learning. However, it poses multiple pedagogical, social, political
and architectural issues.

FIG 1: 4:1 Ratio of boys vs girls ASD diagnosis

FIG 2: 1/59 New Zealanders affected by autsm

Children diagnosed with severe autism in New Zealand are well cared for
by the government in terms of educational funding from Early Childhood
Education (ECE) till the completion of Secondary Schooling. Children who
are diagnosed anything other than very high or high needs are offered little
support and are often lost within a classroom of neurotypical children in
mainstream schooling.
4 Philip J. Landrigan, “What causes autism? Exploring the environmental contribution,” Current
Opinion in Pediatrics 22, no. 2 (2010): 219-225, doi:10.1097/mop.0b013e328336eb9a.
5 Fiona J. Scott et al., “Brief Report Prevalence of Autism Spectrum Conditions in Children Aged 5-11
Years in Cambridgeshire, UK,” Autism 6, no. 3 (2002): 231-237, doi:10.1177/1362361302006003002.
6 “Autism Spectrum Disorders,” World Health Organization, last modified April 4, 2017, http://www.
who.int/news-room/fact-sheets/detail/autism-spectrum-disorders.

FIG 3: How ASD affects sensory processing
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1.2 - Project Outline

Three Kings Primary School located at the intersection of Mt Albert Rd and
Mt Eden Road, the beginning of an arterial road into the heart of Auckland
City is an appropriate test site for a purpose-built Satellite Unit. The existing
school stands above remarkable history, shares land with the Carlson
Cerebral Palsy School and has a strong historic connection with the Ranfurly
Veterans Home opposite. The site has potential to become a learning
precinct for children of all capabilities.
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The project is a three-part analysis:
1) Sensory Design/Autism/Education Literature Analysis
2) Site and Context Analysis
3) Satellite Unit Design

Three Kings Primary School, the chosen site currently does not cater for
children with cognitive and complex learning disabilities. Therefore, this
project is for a new design rather than remodelling existing buildings on
the site. Furthermore, the site provides opportunities for a relationship to
grow between the elderly in the retirement home and the children who will
occupy the unit.

FIG 4: Three Kings School (Sky Tower in distance)

The current approach toward inclusive learning is providing classrooms or a
block unit within a mainstream school for children with cognitive disabilities,
specifically ASD, to attend and participate in school wide activities. These
spaces are called satellite classes or units. Most satellite units in New Zealand
use pre-existing prefabricated classrooms to house children requiring
assisted learning. This calls for an urgent need for specifically purpose-built
units.
Satellite units currently cater only for children enrolled in special education
schools with very high or high needs. They must also qualify for a funding
scheme provided by the government known as Ongoing Resource Scheme
(ORS). Children who do not meet the needs for funding are thrust into
mainstream schooling with little or no support.
The design outcome of this project proposes an intermediary facility (within
the Satellite unit) for children transitioning from early childhood education
(ECE) into primary schooling, catering for those children who are neither
high needs nor neuro-typical, while continually servicing students from
special schools within the unit.

1.3 - Research Question

How can architecture create a
conducive learning environment
for children with autism through
sensory design

?

1.4 - Aims and Objectives
This project aims to develop a new way of thinking about inclusive school
architecture by first identifying the shortcomings of existing model(s), then
understanding the individualistic approach of 21st century learning and
finally creating a conducive environment for children with ASD to learn basic
life skills and find agency.
The project attempts to achieve its aims by:
-

Identifying and analysing previous and existing educational models
within mainstream and special education and their architectural
implications

-

Using sensory design as a driver to produce an outcome that is not
only grounded in theory, but also functional in helping children with
ASD in therapy and learning.

-

Using architecture to raise awareness of the evolving educational
model and highlighting the downfalls of mass education in respect
to the design of school architecture due to the notion of inclusivity.

The Satellite Unit Design will be the focus of this project, specifically the
learning areas such as the classrooms, play space and therapy rooms. The
primary intent is to enhance the experience of schooling for children with
ASD, through sensory design and break out from the existing monotonous
school architecture which does not meet functional requirements of 21st
century learning.
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1.5 - Scope and Limitations
The scope of this topic could be set from a minute detail such as furniture
design within a classroom to an entire school campus dedicated to assisting
students with ASD in learning. Therefore, setting scopes and limitations will
help direct the project narrative.
There is no cure for Autism. This project does not aim to find a cure, but
rather use existing techniques to mitigate issues through early intervention
with the help of architecture. The project focuses on spatial relationships,
sensory design and a purpose-built product that can benefit children with
ASD in learning.
While sensory design relates to the human experience through the commonly
known five senses, it also extends to two more crucial aspects. Proprioception
and vestibular sense accounts for a major part of one’s cognition, especially
during the developmental stages of childhood. This project focuses more on
visual, auditory, tactile, vestibular and proprioceptive senses.

Existing literature does not provide a definitive approach towards designing
for autism due to its unique occurrence in individuals. Studies pertaining
to forms of mitigation through architecture are based on empirical and
anecdotal evidence, lacking ASD specific studies due to methodological
issues.7 This project uses a mixture of the neurotypical and sensory sensitive
approach in designing spaces for all children on the spectrum, with a focus
on moderately affected children who are currently overlooked. The project
hopes to raise awareness of children with cognitive difficulties and simplify
the overwhelming transition from early childhood to primary schooling and,
to provide a place to equip children with basic skills and techniques for a life
of independence.
7 Christopher N. Henry, “Designing for Autism: The ‘Neuro-Typical’ Approach,” ArchDaily, November
2011, https://www.archdaily.com/181402/designing-for-autism-the-neuro-typical-approach.

Currently the Ministries of Education and Health (New Zealand) both heavily
influence the diagnosis, support and building processes related with ASD.
Together they have formed a guideline from diagnosis, support of people
affected by ASD, education of children and adults with ASD to management
and professional development. This resource is primarily based on content
within the curriculum. This project does not try to implement a new curriculum
or model of teaching, instead it focuses on how the existing curriculum can
be implemented within the fabric of a responsive architecture.
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1.7 - Methodology

1.6 - State of Knowledge
Architecture regarding educational spaces for autism generates a dichotomy
within interventional methodologies. Polarities occur between existing
practices in the design realm to determine the best approach toward
mitigation, as well as the educational realm, regarding the concept of
inclusivity.
Magda Mostafa, Simon Humphreys and Christopher Beaver are proponents of
the sensory sensitive approach, which advocates for modified environments
to help an autistic individual function comfortably physiologically and
psychologically. Christopher Henry opposes by suggesting a neurotypical
approach in which the autistic individual, with support, learns to function in
a normal environment. The disparities between the two schools of thought
translate into a design theory conundrum due to the lack of autism specific
evidence conclusively proving or disproving either approach. Sensory
sensitive supporters challenge conventional design knowledge gathered by
studies based on neurotypical subjects. While the (currently implemented)
neurotypical approach believes in extrapolation of tested theories amongst
the general populous, applies for people with ASD, until proven otherwise.
Design for All’s Many Perspectives: Designing for ASD is a compilation of a
variety of leading research by designers, therapists and educators providing
a vivid representation of autism as it stands today within the field of
architectural design. Supporting texts such as Kristi Gaines’s (and others)
book Designing for ASD, also brings to light sensory considerations such as
E.T Hall’s theory of Proxemics and Jay Appleton’s theory of Prospect-Refuge
to justify the autistic individual’s sensory sensitivities. Disparities between
ideals do not end within the architectural realm, they continue within
educational realm, stemming primarily from the concept of inclusivity.
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Peder Haug and Kristi Gaines attempt the unravel the gaps between ideals
and realities relating to the notion of inclusivity. Most countries have a
divide between mainstream and special education within the concept of
inclusion. The debate for inclusivity according to Haug exists on two levels,
first, between the narrow and broad definitions of inclusion and second,
between inclusion persevered as a matter of placement or providing learning
opportunities.
The quality and condition of the physical learning environment influences
and informs its occupants’ behaviour. Learning environments today, appear
as a cluster of varied spaces equipped to offer support for unique learning
styles. The radical pedagogical shift to a student-centric model introduced
by John Dewey during the educational reform (1900’s) is finally producing
tangible architectural outcomes resembling educational theory. Kim Dovey
and Kenn Fisher’s Designing for adaptation: The school as socio-spatial
assemblage highlights historical as well as existing teaching and learning
typologies used worldwide and their spatial correlations. Furthermore, they
argue for the need of an assemblage of learning spaces to co-exist for a
21st century learning environment to be successful. Comparatively, David
Thornburg’s primordial metaphors for learning proposes a four-part method
of learning for children in the technological realm. However, the metaphors
discussed can be delineated to inform spatial qualities.
What is missing is quantitative research investigating implementation of
a purpose-built, student-centred satellite facility coexisting successfully
within a mainstream environment. While informal guidelines exist currently
for designing for autism, educational legislation and policies are still
ways away from instigating change. In the meantime, this project aims to
provide a physical outcome based on sound principles proven to enrich the
educational experience of people with ASD.

The research project involved an intricate web of back and forth between
Literature/Analysis/Design to formulate the design outcome(s).
Literature
Understanding the current climate of educational situation for people with
autism, existing interventions and gaps where change can be affected.
Determining the similarities and differences between the neurotypical and
neurodiverse brain’s perception of space, architecture and sensory stimuli
and how this may result in a hybrid approach toward designing an inclusive
space for the individualistic learner.
Extracting sensory design parameters from theories to formulate a design
toolkit, determining how different learners engage with their surroundings.
Investigate the typologies of teaching approaches and learning spaces to
inform design decisions based on student-centred pedagogy.
Acknowledging periphery information (media) regarding the topics discussed
to make better informed decisions during analysis

Linking sensory, autism and educational theories to create a design toolkit
to utilise while making design decisions.
Extract architectural implications of design parameters and sensory
perception literature (as summarised below each section).
Design
Applying elements carried into toolkit from literature and analysis through
hierarchy based on reason and intent to design the Three Kings School
Satellite Unit.

Analysis
Spatial analysis of existing Satellite Units and Special Schools based around
Auckland to physically understand conditions of learning environments and
analysing daily experiences of teachers facing the realities of unplanned
spaces (case studies).
Research successful Special Schools and Autism Specific Schools overseas to
extract elements as well as test literature theories (precedent studies).
Investigation of an abstract approach toward design by using site specific
materials to determine form of design (rock).
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Literature

2-3

2
2.1 - What is Autism Spectrum Disorder (ASD)?

expert in ASD alluded to Kanner’s autism being a spectrum which included
Asperger’s Syndrome (AS).10 After much debate over diagnosis processes,
similarities between AS and High Functioning Autism (HFA) and research for
mitigation, the American Psychiatric Association (APA) “merged AS into a
unitary category of ASD” 11 in their latest edition of Diagnostic and Statistical
Manual of Mental Disorders, 5th Edition (DSM-5) in 2013.

2.2 - Origin

(For the official diagnostic + method of diagnosis in NZ see appendix 1)

ASD is defined as a neurological disorder characterised by difficulties in
communication, socialisation and concentration. People with ASD tend to
exhibit a narrow field of repetitive behaviour. The disorder is a spectrum
condition uniquely affecting people in varied ways, with people functioning
on higher or lower ends of a continuum based on individual situations.8
Coined in 1908 the term ‘autism’ was used by psychiatrist Eugen Bleuler to
describe a schizophrenic symptom of a patient that was withdrawn from
the world. The term itself originates from the Greek word ‘autos’ meaning
self. In 1943, child psychiatrist Leo Kanner studied 11 children who exhibited
difficulty with social interaction, adapting to changes in routine, spontaneous
activity and sensitivity to stimuli, especially sound. Almost simultaneously,
Hans Asperger was working separately in Vienna with children who
resembled Kanner’s descriptions.9 They did not have linguistic problems
but were clumsy and lacked fine motor skills. Unfortunately, Asperger’s
work (later known as Asperger’s Syndrome AS) would not be realised in
the English-speaking world for decades after it was published (1991). A
key difference in diagnosis of Asperger’s patients was overachievement in
specific cognitive domains, now known as high-functioning autism. The highfunctioning cognitive and linguistic skills coupled with qualitative differences
in social interaction and the vast contrast in Kanner’s (disproven) claim of
the origin of autism (being ‘refrigerator-mothers’ or maternal deprivation)
helped distinguish Asperger’s Syndrome (AS) and autism as separate
entities. Although the disabilities were subtly different Lorna Wing, a UK
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8 Nathan Copeland, “What Is Autism Spectrum Disorder?,” Psychiatry.org, last modified August 2018,
https://www.psychiatry.org/patients-families/autism/what-is-autism-spectrum-disorder.
9 Leo Kanner, “Autistic disturbances of affective contact,” Nervous Child 2 (1943): 47, https://embryo.
asu.edu/pages/autistic-disturbances-affective-contact-1943-leo-kanner.

10 Lorna Wing, “The relationship between Asperger’s syndrome and Kanner’s autism,” Autism and
Asperger syndrome, (December 2009): 1, https://doi:10.1017/cbo9780511526770.003.
11 J. B. Barahona-Corrêa and Carlos N. Filipe, “A Concise History of Asperger Syndrome: The
Short Reign of a Troublesome Diagnosis,” Frontiers in Psychology 6 (2016): 1, https://doi:10.3389/
fpsyg.2015.02024.

FIG 5: Eugen Bleuler (1857 - 1939)

FIG 6: Leo Kanner - Founder of ASD

2.3 - Overview of Education for ASD in New Zealand

Education was declared a human right in 1948 under the Universal Declaration
of Human Rights. The declaration demands compliance of accessible, affordable
(free) and compulsory education in the fundamental stages of human life. The
article goes onto outline the quality of “education to be directed to the full
development of the human personality and to the strengthening of respect for
human rights and fundamental freedoms.”12 Fundamental freedoms such as
speech, thought, belief and expression are formulated in the earlier stages of
human life. For children with ASD these freedoms are more difficult to attain.
In New Zealand Special Education became recognised within the Education Act
1989. Unfortunately, before that time, disabled children were institutionalised
under eugenic based ideologies advocating no future for children with mental
or physical disabilities.13 Many children today with low to mild autism would
have been sent to psychiatric institutions to live out their lives. The Education
Act states ‘people who have special education needs (whether because of
disability or otherwise) have the same rights to enrol and receive education at
state schools as people who do not.” (reference act directly). The Act marked
the first step toward ‘inclusive education’, which stipulates all students are
welcome and can participate in all aspects of school life, therefore shifting
the focus of disability support from a medical standpoint into the realm of
education (learning support). Progressive curricular advancements made
through legislation and policies have come fruition in the form of tangible
implementation, however are they are yet to be translated into the architectural
realm.
12 United Nations, “Universal Declaration of Human Rights,” United Nations, last modified August 15,
2018, http://www.un.org/en/universal-declaration-human-rights/index.html.
13 Hilary Stace, “Autism: Where Have We Come from and Where Are We Going?,” Public Address,
September 12, 2016, https://publicaddress.net/access/autism-where-have-we-come-from-and-where/.

EDUCATION
ACT
1989
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Regarding architecture and autism, a gap remains in successful and
accessible built environments for children with varied severity of ASD.
Inclusivity within the curriculum means learning together in the same
environment. Unfortunately, this notion has stunted architectural growth
of the (inclusive) school typology. Existing solutions for inclusivity emerge
from accommodating a few special needs children into a mainstream class
and therefore designing classrooms and other spaces to the standards of
children with higher needs is infeasible. However, Satellite Units provide
an opportunity to reimagine school typology. A niche consisting of children
from special needs schools learning in mainstream schools to enjoy selected
inclusive activities. No doubt the Ministry of Education’s (MoE) goal is to
have a completely universal system where children of all abilities can coexist
in one classroom, however the reality of being different, celebrating those
differences while being given equal opportunities supersedes the utopian
vision.

2.3.1 - Ongoing Resource Scheme - ORS
The main funding program is the Ongoing Resourcing Scheme (ORS). While
qualifying for ORS at age 5 means support throughout a child’s schooling
years (21), it only services 1% of the schooling population. In 2017, 9,049
students received ORS funding (across all special needs).15 The Education
Act (Section 8) states “people who have special educational needs (whether
because of disability or otherwise) have the same rights to enrol and receive
education in state schools as people who do not”.16 This means by law a
child is able to attend their local school irrespective of learning difficulties
and the school is bound legally to enrol them. Depending on the severity of
autism, the child may receive ORS funding due to very high or high needs
which can be used for support at either the local school or special school. If a
child decides to attend mainstream schooling, all funds provided go towards
supporting the child solely, as opposed to attending a special school where
funds are combined for communal use to better service students. Due to the
fluctuating needs of children on the spectrum and individualistic nature of
ASD, there is no definite figure per child and all funds are directly deposited
to schools from the government based on the number of students requiring
support and the degree of support required. Currently, all children taught
in Satellite Units must have ORS to qualify, which means children attending
mainstream schooling while being enrolled in a special school belong to
the 1% and have very high or high needs requiring support. Meanwhile the
remaining children with ASD are thrust into mainstream school unless their
parents have the means to educate them privately. ORS for a child with ASD
funds resource specialists, speech and occupational therapists, and most

Education in New Zealand is supported by the government (Ministry of
Education) in various ways from Early Childhood Education (ECE) through
to Secondary School Education. New Zealand is a leader in learning support
services and the use of inclusive practice. The education budget for the next
4 years among many other investments, is $283.8 million to meet growth
and fund a range of support services for students with additional learning
needs. These include: Early Intervention Services, the Ongoing Resourcing
Scheme (ORS), Sensory Schooling and Teacher Aide Funding.14

14 “Ongoing Resourcing Scheme (ORS),” Education Counts, last modified January 4, 2018, https://
www.educationcounts.govt.nz/statistics/special-education/ongoing-resourcing-scheme.
FIG 7: ASD Guideline for diagnosis and education

15 EducationCounts, “ORS Education Counts.”
16 Parliamentary Counsel Office, “Education Act 1989 No 80 (as at 30 March 2018), Public Act
Contents -New Zealand Legislation,” New Zealand Legislation, accessed October 1, 2018, http://www.
legislation.govt.nz/act/public/1989/0080/latest/DLM175959.html.

importantly teacher aides. Teacher aides provide one-on-one assistance for
children and are arguably one of the most instrumental elements for children
formulating techniques to cope with their environment. It is evident there
is no cure for ASD, however through intensive intervention and continued
support, children can form habits to help mitigate effects of the sensory
environment in daily tasks and help them navigate independent lives by
the agency of communication and social interaction. Simply put, the most
efficient way of mitigating ASD would be to provide full-time one-on-one
assistance to children, especially in their initial years of schooling. However,
this is not possible due to a lack of resources and feasibility wherein lies
the problem of children with ASD not receiving adequate support with or
without ORS. A child with very high needs with ORS is eligible for 15-20 hours
of support in the form of a teacher aide. This means a child attending a full
school week of 30 hours (6 hours per day), roughly has an aide for 4 hours
per day. While this is impressive compared on a global scale, it illustrates
the difficulty for children with ASD and teachers in mainstream schooling
without external support.
Children with ASD outside the supported 1% with learning difficulties end
up lost within the classroom through no fault of their own or teachers who
have twenty other students to cater for. How are children with learning
difficulties in their developmental years supposed to acquire skills, to learn
and communicate in the same environment as neurotypical children within
the mass education model? How can these children be better transitioned
into mainstream schooling from being supported in ECE to be left drifting in
primary schooling?
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2.4 - How Autism Affects an Individual

A primary characteristic of ASD includes a heightened sensitivity to the
environment. The role of the sensory environment in autistic behaviour has
been debated since the disorder was first defined by Leo Kanner in 1943.
Magda Mostafa’s ‘Architecture for Autism: Autism ASPECTSS in School Design’
highlights the relevance of sensory stimulation, using historic advocates such
as Bernard Rimland and Carl Delacato who hypothesised autistic behaviour
to be a result of sensory perception malfunction.17 Temple Grandin described
autism as “seeing the world through a kaleidoscope and trying to listen to
a radio station that is jammed with static at the same time. Add to that a
broken volume control, which causes the volume to jump erratically from
a loud boom to inaudible.”18 People with ASD sometimes have abnormal
responses to incoming sensory stimuli from the surrounding environment.
While neurotypical people can integrate their senses cohesively to navigate
information of a space, individuals with ASD have deficits in sensory integration,
thus rendering them unable to process information from numerous senses
at once. This is evident when individuals on the spectrum seek coping
mechanisms demonstrated by repetitive behaviours to help mitigate the lack
or overload of incoming sensory stimuli. Iarocci and McDonald suggest the
integration of the senses is vital to attain a clear perception of a situation
and determine how to act or react.19 Unfortunately, due to an “imbalance
between the environment and an individual’s ability to adapt to it”20, people
with ASD are unable to participate ‘normally’ in mainstream environments.
17 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School Design,” International
Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 144, doi:10.26687/archnet-ijar.v8i1.314
18 Temple Grandin, Thinking in Pictures: And Other Reports from My Life with Autism (New York:
Vintage, 2006), 58.
19 Grace Iarocci and John McDonald, “Sensory Integration and the Perceptual Experience of Persons
with Autism,” Journal of Autism and Developmental Disorders 36, no. 1 (2006): 77-90, doi:10.1007/
s10803-005-0044-3.
20 Pilar Arnaiz Sánchez, Francisco Segado Vázquez and Laureano Albaladejo Serrano (2011). Autism
and the Built Environment, Autism Spectrum Disorders - From Genes to Environment, Prof. Tim Williams
(Ed.), ISBN: 978-953-307-558-7, InTech, Available from: http://www.intechopen.com/books/autismspectrum-disordersfrom-genes-to-environment/autism-and-the-built-environment

FIG 8: Abstract visualisation of sensory overload for individual with ASD

Architecture has the capacity to positively influence behaviour of
individuals with ASD who are clearly affected by the sensory stimuli in
their surroundings. The sensory stimuli in the environment correlate to the
five senses mentioned earlier (sight, hearing, touch, proprioceptive and
vestibular) and controlling their input through modification of factors are
discussed below, such as: light, colour, acoustics, texture, proxemics, spatial
considerations etc.21

2.5 - Hyper / Hypo Sensitivity
An autistic person’s perception of space, or lack thereof, can be attributed
to their hyper or hypo sensitivity to external stimuli. The inability to shift
between various forms of stimuli causes an overload, giving individuals with
autism an altered sensitivity to the senses and their perception of the world
around them.22 Hyper or hypo-sensitivity is present for all senses including
vestibular movement, proprioception and proxemics. The result of needing
(hypo) or not needing (hyper) sensory stimuli can be seen in the unusual
repetitive behaviours exhibited by autistic people. These responses, while
seeming odd to the neurotypical observer, is in fact an attempt to recalibrate
control over one’s environment through generating or rejecting sensory

Winnie Dunn’s model for sensory processing highlights four basic patterns
of how people with ASD react to sensory input and suggests specific
intervention strategies. While everyone has a unique sensory processing
system, everyone can be categorised into a pattern based on their habitual
reactions toward sensory input. The four patterns are: seekers, avoiders,
sensors and bystanders.24
24 Winnie Dunn, “The Impact of Sensory Processing Abilities on the Daily Lives of Young
Children and Their Families: A Conceptual Model,” Infants & Young Children 9, no. 4 (1997): 23-35,
doi:10.1097/00001163-199704000-00005

FIG 9: Winnie Dunn’s conceptual sensory processing model
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stimuli alike.23
21 Magda Mostafa, “An Architecture for Autism: Concepts of Design Intervention for the Autistic
User,” The International Journal of Architectural Research 2, no. 1 (March 2008): 189-211, https://
archnet.org/system/publications/contents/5107/original/DPC1837.pdf?1384788342.
22 Mostafa, “ASPECTSS in School Design,” 143.
23 Robin L. Gabriels et al., “Is there a relationship between restricted, repetitive, stereotyped
behaviors and interests and abnormal sensory response in children with autism spectrum
disorders?,” Research in Autism Spectrum Disorders 2, no. 4 (October 2008): 665-669, doi:10.1016/j.
rasd.2008.02.002.
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A seeker requires a dense sensory experience which when unavailable
results in self-stimulating actions such as the need to touch surroundings,
hum, tap and frantically shake their legs.25
An avoider is the opposite of a seeker. An individual who is often overwhelmed
by the flooding of sensory input, needing physical refuge from crowds,
visually cluttered spaces and various scented spaces. Sensors are extremely
particular about their sensory input. Their behavioural characteristics
include attention to detail and discerning abilities relating to all the senses.
Sensors can differentiate between brands of the same product, specific
textures and temperature etc. Often, sensors are portrayed as having OCD
(Obsessive-Compulsive Disorder) or being pedantic.
Lastly, bystanders are the opposites of sensors. A bystander would be
oblivious to sensory input noticed easily by others. Bystanders are not
fazed by minor details, they can concentrate in busy places which would be
challenging for others.26
Dunn’s conceptual model provides designers with spatial considerations for
a variety of users based on their habitual responses. These include options
such as: spaces of refuge for avoiders, visual, audio and tactile prompts
for bystanders, communal areas for seekers and self-regulating activities
mimicking daily life for sensors.

Sense

Hypo-sensitive

Hyper-sensitive

Auditory

Does not respond when name is called;

Overly sensitive to loud noises;

(Sound)

Enjoys strange noises;

Appears to hear noises before others;

Tactile

Enjoys making loud, excessive noises
Touches people and objects unnecessarily;

Cannot function well with background noise
Avoids wearing certain fabrics;

(Touch)

Has abnormally high pain threshold

Becomes distressed during grooming;

Reducing or enhancing the sensory stimuli of the situation

(does not appear to hurt after a hard fall);

Does not like being wet or going barefoot;

and/or

Visual

Does not appear to feel extreme temperatures
Disregards people or objects in environment;

Reacts negatively to being touched
Bothered by bright lights (covers eyes or squints);

(Sight)

Can see only outlines of certain objects;

Easily distracted by movement;

Vestibular

Likes bright colours and bright sunlight
Moves around unnecessarily;

Stares at certain people or objects
Seems unbalanced;

(Motion/Balance)

Enjoys spinning in circles;

Smell/Taste

Becomes excited about any task involving movement
Some reports of Pica or eating non-food substances;

Becomes distressed when upside-down or when
feet leave the ground

(Olfactory)

‘Feels’ objects with mouth’

Studies conducted by Mostafa and others suggest people with ASD are
more likely to find sensory input through touch and sound most challenging
amongst others.27 28 However, it would be impossible to design communal
spaces such as schools and classrooms to cater for every individual’s sensory
processing system. Dunn summarises two basic strategies under which most
forms of intervention takes place.

Providing the child with cognitive strategies to regulate their responses to
the situation29
The former technique presents more scope for architectural intervention
as the latter depends on behavioural and curricular adjustments. The table
below further illustrates some of the potential reactions to hyper and hyposensitivities faced by an individual with ASD.

Seeks out strong smells;
Proprioception
(Sense of Body)

25 Winnie Dunn et al., “Many Perspectives: Design for Autism Spectrum Disorder,” Design for All
Institute of India, December 2015, 27, http://www.designforall.in/newsletterdec20151.pdf.
26 Dunn et al., “Many Perspectives,” 28.

27 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 144,
doi:10.26687/archnet-ijar.v8i1.314.
28 Dunn et al., “Many Perspectives,” 29.
29 Dunn et al., “Many Perspectives,” 30.

Oblivious to some scents
Unaware of body position in space and body sensations like hunger;
Often lean against people or objects

Picky-eater;
Won’t eat foods with particular smells, or at certain temperature

Odd bodily posture;
Uncomfortable in most positions;
Difficulty manipulating small objects

31

2.6 - Fixations and Interests

Aside from hyper and hypo-sensitivities, people with ASD are famously
known to have narrow interests, sometimes genius level mastery of specific
subjects. Famous autistic people include Albert Einstein, Mozart, Nikola
Tesla, Bill Gates and Steve Jobs.30

FIG 11: Temple Grandin -Turning interests into careers (TEDTalk) Drawing
FIG 10: Common fixations with trains due movement/schedule/order/predictability

Kristi Gaines and others in “Designing for Autism Spectrum Disorders”, group
having narrow interests as repetitive behaviours and suggest a possible
explanation for exhibiting such tendencies occur due to a lapse or lack of
executive functions. Executive functions contain cognitive processes such
as concentration, planning and attention, all which people with ASD have
little to no control over. Consequently, this leads to poor impulse control,
inflexibility and unusual behaviour.31 Contrary to the general population’s
understanding of ASD, not every autistic person will make the history books
for their contributions towards their specific field of interest. However, as
all children do, children with ASD too, develop particular interests which
often become obsessions; relating back to the need and insistence for
rigid, repetitive behaviours towards routine and physical environments.
Individuals with ASD have strong preferences for predictability which can aid
or disturb their interaction with the environment.32 While obsessions can
appear disruptive, Temple Grandin believes they can create opportunities
for learning and provide a segue into mainstream career paths. Grandin

enforces the importance of fostering an autistic child’s fixations by providing
her own life experiences as an example. As a child Grandin’s interest was
drawing; specifically, drawing horses. Her mother noticed her interests
early and pushed her toward drawing a variety of things. In high school,
Grandin’s science teacher provided a segue (in the form of an optical illusion
drawing) for her interest of art to manifest into the monumental work she
produced later in cattle farming.33 The importance of utilising an autistic
child’s fixation to generate interest into other subjects is crucial not only to
influence behaviour at a certain time, but to help equip them with the tools
to navigate a life of independence and fulfilment.
As the effects of ASD regarding sensory processing deficits and the positive
influence of sensory design as a form of mitigation is gathered primarily
through empirical and anecdotal research, recent literature questions the
weight and role of the sensory environment and its dynamic relation to
autistic behaviour.

FIG 12: Temple Grandin -Turning interests into careers (TEDTalk) Transfer of interest to Science

TED, “The World Needs All Kinds of Minds | Temple
Grandin,” YouTube, February 24, 2010, https://www.youtube.com/
watch?v=fn_9f5x0f1Q.
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FIG 14: Temple Grandin -Turning interests into careers (TEDTalk) Built Slaughter Plants

30 Applied Behavior Analysis Programs Guide, “History’s 30 Most Inspiring People on the Autism
Spectrum,” Applied Behavior Analysis Programs Guide, last modified May 3, 2017, https://www.
appliedbehavioranalysisprograms.com/historys-30-most-inspiring-people-on-the-autism-spectrum/.
31 Kristi Gaines et al., “Introduction to Autism Spectrum Disorder (ASD),” in Designing for Autism
Spectrum Disorders (London: Routledge, 2016), 38.
32 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 145,
doi:10.26687/archnet-ijar.v8i1.314.
FIG 13: Temple Grandin -Turning interests into careers (TEDTalk) Transfer of interest to Career
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FIG 18: Perception - “We see what we have learned to see

FIG 15: More than visual - Sensory architecture

2.7 - Understanding Perception - Neurotypical vs Autistic
Sensory design relates to how the human mind perceives, understands and
reacts to spatial constructs. Complete understanding of spatial constructs
is dependent on two factors, perception and mediating intelligence.34
Perception can be simply defined as the process of recognising, interpreting
and responding to sensory stimuli available in an environment. The sensory
information is gathered through our sense organs’ receptors, organised and
evaluated with memory and responded to through how we interact with
the environment. Problems arise for people with ASD when the sensory
stimuli in a given environment under-stimulates or overwhelms them. The
differences between neurotypical and autistic perception is compared and
discussed below.
2.7.1 - Response & Experience
An experience is dependent on how we perceive, respond to and interact
with the world around us. Comprehension of objects in space relies on
sensory data filtering through memory, however, sensation (raw data) is
merely not enough, perception (processing and interpretation) too factors
into the experience one has. Joy Malnar and Frank Vodvarka’s ‘Sensory
Design’ suggests humans experience three kinds of sensory responses:
“first, an immediate physical response to stimulus, often involuntary;
second a conditioned response based on prior knowledge of its source;
and finally, a response to stimulus as it has been identified in an individual’s
memory associated to a specific time and place”.35 The first response, is a
qualitative evaluation of the building or space (‘intimate’, ‘monumental’,
‘cramped’ etc.) based on the reaction of the sense organs to the stimuli.
The initial response establishes a ‘mood’ which does not necessarily, and
often is not aligned with the building’s function or meaning. The second
response produces multiple reactions based on the character of the stimuli
34 Joy Monice Malnar and Frank Vodvarka, “Sensory Response,” in Sensory Design (Minneapolis:
University of Minnesota Press, 2004), 41.
35 Malnar and Vodvarka, Sensory Design, 41.

FIG 17: Time + Place = Memory

and our understanding of the source, often an inquiry (is this familiar?). The
third and final response is remembered sensation(s), which if strong enough
can reconstruct places. However, irrespective of the power of a mental
image, memory remains a nuanced and selective ‘version’ of an experience
most important to the individual at a given time and therefore cannot be
generalised for a variety of individuals. Remembered sensations or memories
are dynamic experiences which flash into consciousness, frequently being
reformed and reinforced through new experiences. While these active
mental images are a repository of information gathered through the
sensorium, Frances Downing states “such images present to the mind much
more than just an initial remembered percept; it contains multiple versions
of involvement that reach into the emotional and intellectual realms”.36 For
example, a memory of one’s childhood backyard can evoke not only sensory
experiences such as the shade offered by trees or the smell of freshly cut
grass, but also the emotional facets of belonging, safety and identity. James
Gibson suggests, not just memories being, but each individual’s reality too
is selective, “we do not see all that is available to be seen, or even all that
is reflected on the retinas of our eyes. We see what we have learned to
see… we attribute qualities or referents to external objects or events, which
based on experience, are relevant to our condition”.37 If reality itself is in fact
subjective, how then can one invoke a sensation or ‘feeling’ perceived by all
users experiencing a given space?

36 Frances Downing, “Memory and the Making of Places,” in Ordering Space: Types in Architecture
and Design, ed. Karen A. Franck and Lynda H. Schneekloth (New York: Van Nostrand Reinhold Company,
1994), 233.
37 Robert G. Hershberger, “Architecture and Meaning,” Journal of Aesthetic Education 4, no. 4
(1970): 43, doi:10.2307/3331285.
FIG 16: More than visual - Bioscleave House (undulating floors)

Familiarity

FIG 19: Translation - “We see what we have learned to see

FIG 20: The formation of images (Imagined reality) Sensory Design
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c

a
FIG 21: Shared experience translating from nature into element of floor

Thomas Thiis-Evensen in ‘Archetypes in Architecture’ provides a theory for
achieving shared experiences, which has the potential to enhance learning and
the accompanying environment for autistic individuals. He claims architectural
forms and their communicative aspects are dependent on the recognition of
varying experiential levels: private, social and universal. Private experiences
refer to the personal experiences we as individuals possess, social experiences
relate to common cultural associations and universal experience is defined as
“spontaneous and unconscious reactions to architecture… independent of
symbolic associations”.38 Shared experiences are based on recognition with
reference to our bodily experiences and therefore common to all people as they
are gained through confrontations with the world around us. The interactions
one has with nature forms a complex web of references which make up the
basis for our reactions when we move in relationship to objects in space. Forces
of nature such as gravity, day and night, rain and sunshine are common for all.
Interactions with these forces allow us to understand a range of characteristics
for sitting, standing, walking, light, dark, wet and dry, therefore these existential
expressions when transferred into architectural form, are recognised as
common experiences. (For example, night time is considered eerie, invoking a
sense of unease or fear, therefore a space designed to not allow penetration
of light may induce a similar sense of unease for the experiencer). The notion
of bodily experience is further emphasised by Geoffrey Scott, who concurs “we
unconsciously identify with weight, pressure and resistance in the forms we see
as they are part of our habitual body experience”.39 This relates to two aspects of
our interactions with architecture, the first is the psychological use of space prior
to physical use and the second is the “need to be what a volume does”.40 The
former aspect separates the acknowledgement of a potential experience and the
actual experience and the latter provides an inference of behaviour or response
to the surrounding objects. Both aspects can be illustrated with an example of
a door-way seen across a room. The mind’s eye ‘goes through’ the door based
38 Thomas Thiis-Evensen, “Introduction,” in Archetypes in architecture (Oslo: Norwegian University Press,
1989), 25.
39 Geoffrey Scott, “Humanist Values,” in The Architecture of Humanism: A Study in the History of
Taste (New York: Houghton Mifflin Company, 1914), 230.
40 Thiis-Evensen, Archetypes in Architecture, 29.

on prior knowledge of its use based on function through past experiences,
however the physical experience of passing the threshold is based on the
existential elements which make up the doorway, in that, a narrow and short
opening of a thick wall infers a tight fit possibly into a smaller space beyond,
and a wide and tall opening consequently infers the opposite. Thiis-Evensen
concludes, “what the surroundings do and what we can do in them are not
experienced completely differently from individual to individual, rather they
exist as different possibilities within the same offer”.41 Therefore, while multisensory spaces offer various possibilities for children with ASD catering to
individual needs, existential expression which fundamentally effects our
architectural experience can be planned and designed in a way to induce a
shared experience.
Thomas Thiis-Evensen’s universal architectural language which can be formed
through analysing the interaction between users and their environment. The
‘shared experience’ felt through natural forces translates into architecture as
a result of specific arrangements of architectural elements. Thiis-Evensen’s
notion of architectural elements equate to the floor, wall and roof working
in unison to accomplish fundamentally a balance of forces between inside
and outside, a “battle [which] is an existential prerequisite for mankind.”42
Furthermore, these elements contain within them an expression of motion,
weight and substance which inform and induce common qualitative
impressions. Motion illustrates the dynamic nature of the elements through
compression, expansion and balance. Weight relates to the heaviness of the
elements utilised relative to gravity and is described by elements standing,
falling, weighing down or lightening up. Finally, substance is related to the
materiality of the elements and relates primarily with the haptic system
allowing the user to feel softness, firmness, warmth and cold. The combination
of expressions for the elements are infinite and dependent on the intention
of the architect, user function or form.
41 Thiis-Evensen, Archetypes in Architecture, 31.
42 Thomas Thiis-Evensen, “Introduction,” in Archetypes in architecture (Oslo: Norwegian University
Press, 1989), 19.
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FIG 22: Spatial variation of wall element motion, weight and substance
FIG 23: Nature’s roof

FIG 24: Nature’s wall

FIG 25: Nature’s floor

37

larger, more important element for people with ASD; control.4647 A predominant
shortcoming faced by most people with ASD is the inability to respond to or
understand social cues during interactions with others. The challenge with
social interaction is the failure to control the amount of participation. While it
is important for people with ASD to learn social skills, providing an element of
choice aids in developing a sense of agency. Ergo, providing prospect spaces
would allow choice of engagement and refuge spaces would allow escape
areas when sensory overload occurs. Furthermore, the capacity to ‘preview’
a space provides an indication of how an individual’s personal space will be
affected upon engaging the new environment, relating to proxemics.

This notion segues the intangible aspects of education and ASD design
theory into reality by characterising ‘feelings’ with physical interpretations.
Thornburg’s cave space for introspection could be translated into a heavy
walled, sunken floor, narrow doored and downward angled roof to mimic
a common image of a naturally formed cave which will simulate similar
psychological and physical experience of being outdoors in a cave. Similarly,
a different combination of the elements (floor, wall and roof) would provide
a different formal outcome but could induce the same atmosphere. The
fundamental aspect of design then shifts to the forms of the elements
selected reflecting the designer’s intended expression.43
Thiis-Evensen’s architectural elements and their expressions can be coupled
with J.J Gibson’s sensory systems (illustrated in next section) to investigate
how various architectural features can be interpreted. While Thiis-Evensen
simplifies architectural expression to the only elements (floor, wall, roof),
the idea of expressing motion, weight and substance can be translated to
other features within architecture, as they basically are in another form one
of the basic elements.
The psychological passing through of a space prior to physically experiencing
it, (mentioned above) relates closely to the Prospect-Refuge theory.44
The Prospect-Refuge theory developed by Jay Appleton (conceptualised
by Konrad Lorenz) proposes that the need to see without being seen45 is
an intrinsic human trait, instilled for survival. Appleton claims humans
subconsciously desire the capability to see into, as well as identify and
possibly procure hiding spaces within a room prior to entering it. While the
concept seeks largely to influence privacy, safety and territorial distinctions
regarding proxemics, the opportunity of prospect and refuge introduces a

FIG 28: Alcove doorway

FIG 29: Subtle doorway

Thiis-Evensen, Archetypes in Architecture, 15.
Jay Appleton, The Experience of Landscape (Hoboken: Wiley, 1996), 82-89.
Konrad Lorenz, “Master and Dog,” in Man Meets Dog (London: Routledge, 2003), 65.

FIG 27: Variety of expressions for door element

FIG 30: Doorway motifs

43
44
45

Interacting with our environment occurs on various levels separated by
invisible territorial distinctions we subconsciously place around us. The
definitions of these spaces vary based on what activities we allow to take place
within these zones. All individuals have unique preferences based on learned
factors such as culture, social values, religion etc.48 Edward T. Hall stipulates
there are four basic zones of interpersonal distances: intimate, personal,
social and public.49 By examining the “spacing or distance that we naturally
place between ourselves and others in different situations”50, Hall assigns
approximate distances the neurotypical human requires to comfortably
function within the various invisible rings of distinction (see image). These
zones vary in size and range for people with ASD and for children, as one’s
perception of space changes with age.51 Most children do not develop bodily
boundaries until age three or four, that age increases due to developmental

FIG 26: Natural cave space properties

46 Kristi Gaines et al., “Human-Environment Interaction,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 62.
47 Esther Sugihto, “Prospect-Refuge Theory,” Medium, last modified May 17, 2016, https://medium.
com/@social_archi/prospect-refuge-theory-ca5d80379e51.
48 Gaines, “Human-Environment Interaction,” 60.
49 Edward T. Hall, “Distance in Man,” in The Hidden Dimension: Man’s Use of Space in Public and
Private (Anchor Books, 1969), 113-131.
50 Julie Stewart-Pollack and Rosemary Menconi, Designing for privacy and related needs (New York:
Fairchild Books, 2005), 23.
51 Robert Sommer, Personal Space The Behavioral Basis of Design (Englewood Cliffs, N. J: PrenticeHall, 1969), 164-175.

FIG 31: Prospect-Refuge Theory

INTIMATE : 0 - 0.5m
PERSONAL : 0.5 - 1.5m
SOCIAL : 1.5 - 3.5m
PUBLIC : 3.5 - 7.0m

FIG 32: Interpersonal distances of man (Theory of Proxemics)
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INTIMATE : ???
delays affecting children with ASD. Due to the nature of people with ASD being
hyper and hypo-sensitive to sensory stimuli, Hall’s model of proxemics relates
especially to children with ASD learning in the same environment. Children may
have greater or lesser tolerances regarding their territorial boundaries. Hyposensitivity to proprioception will result in larger personal space requirements
as individuals will rely on interacting with objects around them to help orient
themselves. On the contrary, a tactilely hypersensitive individual would
consequently have smaller tolerances for all zones of interpersonal distances.52

PERSONAL : ???
FIG 33: Fluctuating Interpersonal distances of child with ASD

SOCIAL : ???
PUBLIC : ???

Halls model of proxemics further reinforces the importance of providing
children with ASD opportunities for controlling their level of engagement and
participation in an environment as diverse as classrooms can be.
2.7.2 - Meaning
Symbolism, significance and meaning plays an integral role within our
understanding of spatial constructs and architecture. Symbolism and meaning
are often misinterpreted or incomprehensible by people with autism. Lack of
understanding social cues, the situation’s behavioural expectations and other
people’s emotions, has been misunderstood as a lack of empathy among
people with autism, which is not true.53 Sensorial cues used for neurotypical
people are often insufficient and therefore must be embedded vividly into the
fabric of the architecture. Various architects and theorists have recognised
its importance as a tool to perceive space. Barring renowned modern
architectural phenomenologists such as Peter Zumthor, Steven Holl, Juhani
Pallasmaa and Daniel Libeskind, who advocate for multi-sensory engagement
and a meaningful experience of architecture, meaning and architecture
have been interlinked outside the phenomenological movement of the 20th
century. Similar to the communicative value of the existential elements of
architecture (floor, wall and roof) as discussed by Thiis-Evensen, the overall
52 Kristi Gaines et al., “Human-Environment Interaction,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 60.
53 Jennifer Welsh, «People with Autism and Asperger›s CAN Feel Others› Emotions,» Business Insider
Australia, last modified December 18, 2012, https://www.businessinsider.com.au/autism-empathy-andsocial-cues-2012-12?r=US&IR=T.

FIG 34: ‘Personal Bubble’ - Proxemics

FIG 35: Meaningful Architecture leading to sensory experience

FIG 36: Representational meaning in architecture

communication function of architecture has held weight across all doctrines
within architecture. Formalist architect Ludwig Mies van der Rohe states
“it is true architecture depends on facts, but its real field of activity is in
the realm of significance… architecture depends on its time.”54 Simply
put, if architecture was to be defined with a primary purpose, it would
be provision of shelter for the physical activities of man. Meanwhile, the
communicative function of architecture would not be considered important.
However, the communicative function of architecture is necessary as it acts
as a guide for users to interact with the building as intended as well as enrich
the experience; “meaning is, therefore, a necessary part of what makes a
building architecture.”55
Robert Hershberger in ‘Architecture and Meaning’ summarises various types
and levels of meaning which may be used when designing buildings. Existing
thoughts range from diverse strands of thinking including mentalistic,
behavioural, dispositional, mediational and linguistic theories. Hershberger
categorises two types of architectural meanings within an internal stimulusresponse situation; representational and responsive (with several subcategories).
Representational meaning contains both presentational and referential
meanings within it. Presentational meaning encompasses forms not acting
as signs due to no previous experience to draw from, instead they are
the observed form itself. We perceive presentational forms by separating
the object into its attributes (shape, colour, texture etc.) and categorise it
according to known objects. Referential meaning relates to the common
understanding of forms acting as signs and symbols for other objects or
events. The forms of architecture too hold a strong referential importance.
A door for example, based on various representations evokes the activity of
54 Robert G. Hershberger, «Architecture and Meaning,» Journal of Aesthetic Education 4, no. 4
(1970): 38, doi:10.2307/3331285.
55 Hershberger, Architecture and Meaning, 39.

FIG 37: Communicative architectural elements (beam expression

FIG 38: The basic mentalistic model of a ‘meaningful’ situation
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FIG 39: How presentational meaning is derived- Abstract forms and colours perceived due to prior experience
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Among the intricate semantics of meaning(s) based on Hershberger’s model
and explanations, the levels of architectural meanings are most intriguing.
Recognition of form, status, use, human function, building function, purpose
and value provide a varying degree of user engagement with architecture.
While these levels are all interlinked or based on an individual hierarchy
of perception, Hershberger concludes “all responses to the environment,
whether internal or external are dependent to a large extent on a person’s
experience: his memories, purposes and values.” Our dependence on
experience in turn infers our response to architectural forms and meanings
are attributed by the individual experiencing the form (object/architecture).
“The forms, spaces, colours etc. of buildings do not contain meaning, the
architect may intend meaning for the design however, users attribute
meaning to what they experience.”56
56

Hershberger, Architecture and Meaning, 39.

FIG 41: The need to engage - dispositional

Responsive meaning includes affective, evaluational and prescriptive
meanings which vary in degree of (subjective) intellect used to respond
to external representations. Affective meanings are not autonomic, they
come in response to the representation of a stimulus object, rather than the
object itself and is a learned response based on experience. Evaluational
meaning consists of critical attitudes and ideas about architecture, looking
past the immediate feelings and emotions. Finally, prescriptive meaning is
a disposition to respond, commonly used in behavioural studies however,
can be seen in architecture when something is made possible or convenient
by an arrangement of forms directing a certain action. Relating back to the
example of a door, providing doorway at the end of narrow corridor into a
large open space suggests one should walk into the large open space.

FIG 40: Prescriptive meaning - makes one act in a desired manner

‘passing through’ to most people, the characteristics (or existential elements)
of the door (as mentioned earlier) determines the user’s perception and
forms an idea intended by the architect. Therefore, the door is not seen as
itself, but is referring to something else.

ORIGINAL IMAGE

The neurotypical mind has the capacity to utilise all forms of meanings
applied to architecture. The neurodiverse mind, in this case the autistic
mind, predominantly applies presentational and prescriptive meanings to
its surrounding stimuli. While neurotypical individuals only break down an
object into its attributes (shape, colour, texture) to understand it when they
have not had any previous experiences to categorise it with, there exists a
school of thought suggesting people with ASD apply presentational meanings
to everything they observe due to a lack of being able to generalise skills and
experiences. 57

57 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 144-145,
doi:10.26687/archnet-ijar.v8i1.314.

The Gestalt principles are a set of laws describing how humans typically see
objects by grouping similar elements, recognising patterns and simplifying
complex images as well as interact with their environment. The credo of the
theory is “the whole is other than the sum of the parts.”58 The primary ability
to organise perceptions into a coherent whole as opposed to individual
pieces, is a cognitive processing disability for people with ASD. Bogdashina
states the neurotypical mind has the capacity to “fill in the gaps”5960 and
predict the final picture, as opposed to an individual with ASD who is unable
to break down the whole image or situation due to the inability of processing
large amounts of stimuli simultaneously. On the contrary, people with ASD
have an astute capacity to focus on the parts (of the whole).6162
Alongside the inability to understand whole situations, interactions and
experiences, people with ASD are known to lack the ability to generalise
skills learnt in one setting and apply it to another (discussed later). This
further reinforces the presentational understanding patterns of people
with ASD, being stuck in an infinite loop of an inability to categorise objects
and interactions, unable to create a web of experiences to draw from.
Temple Grandin suggests people with ASD learn about social interactions
and cues like “lines for a play.”63 Prescriptive meaning for ASD relates to
spatial considerations such as layout, circulation and the introduction of
choice (door example above). When designing spaces for people with ASD
it is important to keep navigation and usability of desired pathways in mind
58 Interaction Design Foundation, “What Are Gestalt Principles?,” The Interaction Design Foundation,
accessed September 27, 2019, https://www.interaction-design.org/literature/topics/gestalt-principles.
59 Olga Bogdashina, Sensory Perceptual Issues in Autism and Asperger Syndrome: Different Sensory
Experiences, Different Perceptual Worlds (London: Jessica Kingsley Publishers, 2003).
60 Kristi Gaines et al., “Foundational Theories for ASD,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 49.
61 TED, “The World Needs All Kinds of Minds | Temple Grandin,” YouTube, February 24, 2010,
https://www.youtube.com/watch?v=fn_9f5x0f1Q.
62 Kristi Gaines et al., “Foundational Theories for ASD,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 49-50.
63 TED, “ The World Needs All Kinds of Minds | Temple Grandin.”
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FIG 42: Gestalt theory irony of individuals with ASD only be able to see part
and NOT whole. Neurotypical mind “fills in the gaps”.

as marked pathways are adhered to strictly by nature, with hesitation and
discomfort in change.6465 Therefore, assigning meaning and symbolism to
architecture cannot be abstract in nature, especially if it signifies critical
functional aspects. Instead, the use of non-verbal cues such as colour and
behavioural prompts could benefit people with ASD far more than subtle
abstract ideas instilled within the fabric of the architecture.
64 Bourne, Angela “Neuro-considerate environments for adults with intellectual developmental
diversities: An integrated design approach to support well-being,” (PhD diss., Texas Tech University,
2013).
65 Kristi Gaines et al., “Perception, Cognition, and Sensation,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 88.
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2.7.3 - Sensorium
Sensory organs are used to receive information to be interpreted and
processed for a response by the brain. Traditional thought originated
by Aristotle (Greek philosopher) dictates information is collected by the
five senses: sight, hearing, touch, taste and smell. Various debates occur
throughout history regarding the hierarchy value of the senses as well as
their inferiority to cognition, truth and abstract thought. The hegemony of
vision throughout the Classical age has informed an ocular centric paradigm
for human understanding of knowledge, truth and reality.66 Privileging
sight above other senses in the thought and culture of modernity has led
to visual images becoming commodities, furthering negative tendencies of
vision bias from its inception. Critics of occularcentrism within architecture
include various historical and modern figures such as Martin Heidegger,
Jacques Derrida, Maurice Merleau-Ponty, David Harvey, Steven Holl and
Juhani Pallasmaa who all in their own thought argue against the crisis of
representation in terms of the loss of experiential depth in architecture
and how “it [architecture] has become an art of the printed image fixed
by the hurried eye of the camera.”67 Thus, completing the cycle of vision
dominance which began in Greek thought and architecture with elaborate
systems of optical corrections (entasis, doming, inward leaning columns
etc.), refined solely for the pleasure of the eye.68 Although sight has
dominated Western philosophical thought and equally its development of
architecture, Pallasmaa recognises the occularcentric response to the field
of architecture does not imply a rejection of the other senses, “the sense of
sight may incorporate, and even reinforce, other sense modalities.”69 This
idea links to the senses as active seeking systems rather than mere passive
receivers working in unison to provide an experience. Furthermore, visual
cues are paramount for people with ASD as they often have speech delay
66
67
68
69

Juhani Pallasmaa, The Eyes of the Skin: Architecture and the Senses (West Sussex:Wiley, 2005), 16.
Pallasmaa, Eyes of the Skin, 30.
Pallasmaa, Eyes of the Skin, 26.
Pallasmaa, Eyes of the Skin, 26.

and poor response to verbal instruction. Visual cues act as translators to
inform behavioural tendencies and expectations by eliminating the need for
a verbal exchange.
FIG 43: The roof and its relation to the sky above: visible, resistant, balanced, closing, opening - What does the roof do?

FIG 44: Ranges of the senses by Joy Malnar and Frank Vodvarka

Contrary to the Classical senses, modern psychologists have introduced
various other senses (temperature, pain, internal senses, vestibular,
proprioceptive and perceptual senses) which are not based on any
specific sensory organs. Autism is widely known to involve seven senses,
the traditional five and vestibular and proprioceptive senses.70 J.J Gibson
proposed humans utilise their senses as a highly integrated, inclusive,
information-seeking mechanism made up of five interlinked systems:
Visual system, Auditory system, Smell-Taste system, Basic-Orienting system
and Haptic system.71 The last two systems mentioned are crucial for
understanding three-dimensionality and therefore experience of space and
architecture. The basic orientation system refers loosely to Thiis-Evensen
idea of place; in the sense that it is based on the relationship between the
horizontal ground plane and our vertical posture in conjunction with the
tactile awareness of existential expressions of architecture such as walls,
doors, ascent, descent, compression and expansion (discussed earlier).72 The
haptic system incorporates the sense of touch extended to include pressure,
pain, temperature and kinaesthesia. Pallasmaa goes one step further and
states “all the senses can be regarded as extensions of the sense of touch –
as specialisations of the skin.”73 Therefore, a shift in architectural experience
has occurred from the occularcentric world to the tactile world. Geoffrey
Scott, Paul Zucker and E.V Walter all further reinforce Gibson’s tactile
perceptual systems (outside the traditional five) by arguing for perception
of space through both visualisation and kinaesthetic experience.74 75 This
relatively new school of thought opposes long-standing design-related and
70 American Academy of Pediatrics, “Sensory Integration,” Pathways, last modified August 18, 2014,
https://pathways.org/topics-of-development/7-senses/.
71 James J. Gibson, The senses considered as perceptual systems (Boston:HoughtonMifflin, 1966), 53.
72 Joy Monice Malnar and Frank Vodvarka, “Sensory Response,” in Sensory Design (Minneapolis:
University of Minnesota Press, 2004), 42.
73 Juhani Pallasmaa, The Eyes of the Skin: Architecture and the Senses (West Sussex:Wiley, 2005), 42.
74 Eugene V. Walter, “Grasping the Sense of Place,” in Placeways: A Theory of the Human
Environment (Chapel Hill: University of North Carolina Press, 1988), 135, https://doi.org/10.1017/
S0009840X00272594.
75 Paul Zucker, Town and Square (Cambridge: MIT Press, 1970), 6.

FIG 45: Hegemony of the eye

behavioural science research on visual perception and retinal architecture.
This shift in understanding of perception assists proprioceptive tendencies
among people with autism. Learning motor-skills in the developmental years
relies heavily on one’s proprioceptive and vestibular senses,76 therefore, the
kinaesthetic experience of a learning environment should be equally, if not
more important than the visual experience.
76 Jun Izawa et al., “Motor Learning Relies on Integrated Sensory Inputs in ADHD, but Over‐
Selectively on Proprioception in Autism Spectrum Conditions - Izawa - 2012 - Autism Research,” Wiley
Online Library | Scientific Research Articles, Journals, Books, and Reference Works, last modified
February 22, 2012, https://onlinelibrary.wiley.com/doi/full/10.1002/aur.1222.
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FIG 46: Shift from occularcentric to
kinesthetic experience - through tactile
elements such as proprioception, temp.
pressure andweight, combined with
ground plane and vertical posture to
make up body orientating system
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FIG 47: J.J Gibson’s Perceptual systems illustrating shared experience (Stimuli Available) as well as forms of information
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All senses utilise receptors or neurolinguistic pathways to interpret stimuli.
The understanding of biological semantics regarding the perceptual senses
are not the focus of this study, however, it is important to note various
perceptual senses exist, that are not reliant on any specific sensory organ,
but very much exist in one’s psyche. These perceptual senses include time,
agency and familiarity. They appear to be intangible and subjective which
they predominantly are, however, they can be manifested into the built
environment through symbolism and shared experience.
Sense of agency refers to the feeling of control over actions and their
consequences. Dissimilar to other aspects of conscious experience, the
sense of agency is not an accurate reproduction of objective reality and
is hard to measure due to methodological issues. While various theories
(Comparator Model and Theory of Apparent Mental Causation) 77 exist in
the conceptual understanding of the sense of agency, it is the contention
of this project that architecture alone cannot allow users to feel a sense
of agency, instead it can provide opportunities for users to act (experience
their surroundings) in certain ways, therefore inducing the sense of agency.
Agency within the educational realm translates directly into the idea of
learning and the transfer of learning. The ultimate goal of learning is to
have access to information for a wide set of purposes.78 The idea of school
learning transferring into everyday home life is a fundamental change which
opposed ‘formal discipline’ theory, which primarily involved rote learning
through general skills building or mental muscle performance.79 This shift
coincided with the educational reform of John Dewey (discussed later) at
the turn of the 20th century which introduced the idea of learning through
experience and reapplication of skills learnt at school in everyday life.
77 James W. Moore, “What Is the Sense of Agency and Why Does It Matter?,” PubMed Central, last
modified August 29, 2016, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5002400/.
78 National Research Council et al., «Learning Transfer,» in How People Learn: Brain, Mind,
Experience, and School: Expanded Edition (Washington: National Academies Press, 2000), 73.
79 National Research Council, How People Learn, 51.

Ironically, the lack of skill transfer and generalisation affects people with
ASD due to developmental delay, making learning basic skills at an early
age difficult compared to a neurotypical person. While the curriculum
for ASD education remains outside the scope of this project, agency can
be attributed through spatial navigation (wayfinding) and understanding
sensory cues. Orientation and sense of place allows one to identify with
or locate spaces, which can be regarded as the most primitive form of
agency - to know where one is. Research states spatial navigation utilises
FIG 48: Using light as a means of navigation to manipulate through space and promote sense of agency

FIG 49: Using colour as a means of navigation to manipulate through space and promote sense of agency
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the same neural network as episodic memory, which is categorised under
impairments among other cognitive processes for people with ASD. A study
proving significantly diminished performances of tasks relating to episodic
memory suggests individuals with ASD have impaired navigation skills due
to difficulties in generating cognitive maps of one’s surroundings.80 This
creates a design opportunity in the means of navigation to induce a sense
of agency.81

2.8 - Architectural Approaches for Mitigating Autism

As discussed in the section above, there are large disparities between the
neurotypical and autistic brain regarding perceptions and experiences of
space and architecture. It is obvious that current neurotypical environments
do not correlate with the needs of an autistic user. Nonetheless, children
with ASD currently learn in mainstream classes, where the classrooms are
designed for neurotypical learners. The successes and downfalls of the
current typology for learning environments are discussed later, however the
two forms of architectural intervention available and employed to mitigate
the effects of ASD are discussed below.

Neurotypical Approach
The neurotypical approach advocates for participation of the autistic user
into a typically simulating environment in order to encourage functioning in
the ‘real world’. This in turn aims to foster skills of adaptation to counter any
over-stimulation an autistic individual may encounter.
Proponents: Christopher Henry,

A debate exists between two schools of thought in relation to autism and
how it might be mitigated through architectural intervention. Developmental
psychologists are yet to identify the defining causes of ASD however, “a
question mark hangs over the ‘sensory phenomena’, which are often
reported but not currently required for diagnosis”.82 The two approaches
are:

84 Laura G. Klinger and Geraldine Dawson, “Prototype Formation in Autism,” Development and
Psychopathology 13, no. 1 (February 2001): 111-124.
85 Christopher N. Henry, “Designing for Autism: The ‘Neuro-Typical’ Approach,” ArchDaily, November
2011, 1, https://www.archdaily.com/181402/designing-for-autism-the-neuro-typical-approach.
FIG 52: Inability to generalise a skill learnt in one environment and transfer to
another (Primary shortcoming of people with ASD)

Sensory Sensitive Approach
The sensory sensitive approach pertains to modifying an environment in the
favour of its users to positively influence their behaviour.
Proponents: Magda Mostafa, Simon Humphreys, Christopher Beaver
There is a wide belief that people with ASD lack generalisation skills.
This appears to be a more universal difficulty when compared to sensory
processing abnormalities.83 Generalisation allows us to transfer skills learnt
in one scenario and translate them into various situations intuitively.
Individuals with ASD find it difficult to integrate information and generalise
previously learnt concepts to new situations. Laura Klinger and Geraldine

FIG 50: Neural network (visualisation) of episodic memory and spatial navigation

80 Sophie E. Lind et al., “Spatial navigation impairments among intellectually high-functioning adults
with autism spectrum disorder: Exploring relations with theory of mind, episodic memory, and episodic
future thinking,” Journal of Abnormal Psychology 122, no. 4 (2013): 1189, doi:10.1037/a0034819.
81 Sophie E. Lind et al., “Spatial Navigation Impairments Among Intellectually High-Functioning
Adults With Autism Spectrum Disorder: Exploring Relations With Theory of Mind, Episodic Memory,
and Episodic Future Thinking,” PubMed Central (PMC), https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC3906800/.

Dawson’s ‘Prototype formation in autism’84 hypothesises an inability
among autistic children to abstract a summary representation during
category learning, which suggests children with ASD categorise instead by
memorising a set of rules that are not transferable when learning a new
category, thus imprisoning them to the specific environment where they
learnt the skill.85 This view makes a strong argument against the provision of
sensory sensitive spaces which may be beneficial during early intervention,
but hinder transition into neurotypical environments where children will be
unable to apply skills learnt prior in a controlled setting.

FIG 51: Achieving sense of agency through providing choices

82 Uta Frith, “Sensations and Repetitions,” Autism: Explaining the Enigma (Oxford: Blackwell, 2003),
159-164.
83 Geraldine Dawson and Renee Watling, “Interventions to Facilitate Auditory, Visual, and Motor
Integration in Autism: A Review of the Evidence,” Journal of Autism and Developmental Disorders 30,
no. 5 (2000): 415-422,
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Proponents of the sensory sensitive approach counter the generalisation
debate by arguing the need for a child with ASD to learn a skill prior to being
able to generalise it. If a skill is unattainable or only attainable with difficulty
in a neurotypical simulated setting, then the act of generalisation becomes
impossible, and taking the neurotypical approach toward educating children
with ASD becomes impossible.86 Another argument for sensory sensitive
spaces maintains that a societal responsibility is necessary for individuals
with learning and cognitive difficulties to not need to conform to mainstream
standards of learning. Why should individuals with learning disabilities
have to subscribe to the ‘typical’ standard for access and acceptance of
society? This neurotypical approach also assumes that current neurotypical
learning environments represent the best spaces to learn in. It is often
forgotten mainstream school typologies and design did not always prioritise
assistance in learning as much as solve a simple mathematical conundrum of
accommodating as many students per classroom as physically possible. Thus,
raising questions regarding the functionality of current mainstream learning
environments, the effectiveness of ILEs (Innovative Learning Environments)
and the notion of inclusivity realistically being attainable, rather than a mere
utopian buzzword (discussed in a later section).

Having no theoretical ASD specific evidence for either argument, this
project utilises a hybrid (neurotypical + sensory sensitive) approach toward
designing for ASD, drawing from studies and theories based on neurotypical
subjects as well as anecdotal data gathered for ASD theories. There also
exists a secondary agenda of providing spaces to encourage eventual
generalisation abilities, to foster independence and successfully transition
children into mainstream schooling.
Design parameters discussed below stem from the two opposing mitigation
approaches of architectural intervention illustrated above. Each element
of design discussed will be included as part of a ‘design toolkit’ to provide
guidelines for the design outcome.
FIG 54: Diner simulating cafeteria at MUJU DLC to aid in skill transfer by Rob Faulkner Studios

2.9 - Design Parameters for Autism

An increased world interest in mental health awareness has led to an
opportunity to revise principles for design of public spaces (such as
schools) where neurodiverse people may interact with the neurotypical
population. The requirement for a change in design parameters stem from
the (aforementioned?) debate regarding current typical environments not
being the ‘best’ possible spaces to thrive in. Perhaps, by overcompensating
design outcomes to aid the cognitively challenged, neurotypical users could
also benefit from a richer experience of architecture. However, this school
of thought opposes the existing mode of practice (neurotypical approach)
where people with special needs are assimilated into the neurotypical
environment and expected to succeed. The argument to employ a sensory
sensitive approach to cater for the minority (neurodiverse users with
cognitive and behavioural deficits) in all forms of design is riddled with
economic questions.87 Yet, within the context of school design architecture,
there exists a significant overlap in functional requirements for all children
(neurodiverse and neurotypical), varying only in the degree of application.

The primary architectural design parameters outlined by various
professionals include: Lighting, Exterior Views, Spatial Considerations,
Acoustic Performance and Colour. 888990 These parameters have within them
sub-categories, as well as disputes regarding their validity of effectiveness
for people with ASD
88 Dunn et al., “Many Perspectives,”.
89 Kristi Gaines et al., Designing for Autism Spectrum Disorders (London: Routledge, 2016).
90 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 143-155,
doi:10.26687/archnet-ijar.v8i1.314

FIG 57: Design Parameters

86 Christopher N. Henry, “Designing for Autism: The ‘Neuro-Typical’ Approach,” ArchDaily,
November 2011, https://www.archdaily.com/181402/designing-for-autism-the-neuro-typical-approach.
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FIG 55: Anechoic Chamber - an extreme form of sensory sensitivity

FIG 53: Sensory Sensitive Approach advocates for subdued environments

FIG 56: Specialist School Classroom - Similar to current mainstream classrooms

87 Winnie Dunn et al., «Many Perspectives: Design for Autism Spectrum Disorder,» Design for All
Institute of India, December 2015, 60, http://www.designforall.in/newsletterdec20151.pdf.
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Daylighting comparatively, raises two schools of thought rooted deeply
within the opposing positions of the sensory sensitive and neurotypical
approach to architectural intervention. Christopher Henry’s ‘Designing
for Autism: Lighting’ summarises various architects’ design practices for
autism related architecture. Like most of the existing research regarding
architectural intervention for autism, daylighting too, lacks conclusive proven
evidence for or against the use of daylighting. Henry surmises, through
interviewing various architectural firms involved in designing for cognitive
challenges, there exists a divide in adhering of theory. Some designers
oppose conventional knowledge regarding design for most of the population
based on data collected through anecdotal evidence of individuals with ASD.
Bogdashina and others claim, “many autistic people confirm bright lights
and sunshine disturb and often cause distortions.”97 This suggests employing
architectural elements that allow direct sunlight penetrations such as
skylights, clerestories and windows may be counterproductive for learning
environments due to shadows and glare.

On the contrary, vast research exists which indicates positive effects of
daylighting for neurotypical people on cognitive abilities, productivity and
overall health resulting in lower attrition rates.98 99 100 Neurotypical approach
believers advocate conclusively proven studies based on neurotypical
people can be extrapolated for individuals with autism. As ASD specific data
regarding daylighting does not currently exist and is difficult to gather due
to methodological flaws.101 Henry raises an intriguing argument for utilising
daylighting in designing for autism regardless of the unknown. The world of
special education is plagued by high attrition rates, especially in the form
of care givers and teacher aides. Ironically, children with ASD depend on
consistency, routine and order to best learn, which is not achievable with
ever-changing staff. Therefore, a conscious attempt to design for lower
attrition rates of staff through utilising daylight may result in greater tangible
results for children with ASD than a subdued environment with minimal to
no evidence supporting its validity.102

FIG 60: Corridor space, natural direct lighting

2.9.1 - Lighting:
Lighting design for people with autism consists of two subcategories,
daylighting and artificial (fluorescent) lighting. Sensory sensitive approach
advocates, both architects and researchers are against (direct) fluorescent
lighting.91 There exists a belief that people with autism are vulnerable to
the subvisible flicker of fluorescent lighting which leads to headaches,
unease and eyestrain92, coupled with the low buzzing hum often created in
standard fixtures. Numerous cases report children with ASD often distracted
in a reasonably calm environment, suddenly displaying stressful behaviour
(head-banging, fidgety fingers, urination, collapsing), only to discover issues
with artificial lighting of spaces.93 Christopher Beaver, a pioneer ASD related
architect claims artificial lighting is the “single most difficult element to get
right in an autism-friendly environment.”94 He suggests utilising perimeter
lighting where the light source is not visible to cause distraction and in turn
provides an even light coverage.95 Shabha and Gaines support Beaver’s claim
by determining visual triggers such as the source, intensity and luminance of
light influences the behaviour of children with ASD.96

FIG 63: Differeing ceiling heights for light inlet

Both schools above, use daylight + gull roofs to
illuminate corridor space, however Chere Botha

97 Olga Bogdashina, Sensory Perceptual Issues in Autism and Asperger Syndrome: Different Sensory
Experiences, Different Perceptual Worlds (London: Jessica Kingsley Publishers, 2003), 63.
FIG 58: Natural lighting through roof Benfeld Aristide Briant
Primary School

School uses transluscent screens.
Large overhags and angled skylights help avoid high

FIG 59: Natural lighting corridor space
Benfeld Aristide Briant Primary School

contrast of sun/shadow. Classrooms at Chere Botha
use high windows to block direct sunlight.

A comparitive study of a variety of existing design outcomes/sensory implementations
ARTIFICIAL LIGHTING

DAYLIGHTING

FIG 61: Corridor space, natural indirect lighting (translucent screens
FIG 62: Analysis of light inlet based on roof structure + materials

(seen in Exterior Views Section)

will be illustrated in the yellow section for each design parameter, which will then be
summarised with architectural implications (after Precedents section) for a design

FIG 64: Extended roof eaves to minimise light contrast

98 Rachel Kaplan, “The role of nature in the context of the workplace,” Landscape and Urban
Planning 26, no. 1-4 (1993): 193-201, doi:10.1016/0169-2046(93)90016-7.
99 Roger Ulrich, Biophilic Design: The Theory, Science and Practice of Bringing Buildings to Life, ed.
Stephen R. Kellert, Judith Heerwagen, and Martin Mador (Hoboken, NJ: John Wiley & Sons, 2011).
100 Dunn et al., “Many Perspectives,” 57.
101 Christopher N. Henry, “Designing for Autism: Lighting,” ArchDaily, last modified October 19,
2011, https://www.archdaily.com/177293/designing-for-autism-lighting?ad_medium=widget&ad_
name=recommendation.
102 Henry, “Design for Autism: Lighting.”

FIG 66: Light/shadow contrast

toolkit.
FIG 65: Chere Botha School pick up area (eaves)

91 Christopher N. Henry, “Designing for Autism: Lighting,” ArchDaily, last modified October 19,
2011, https://www.archdaily.com/177293/designing-for-autism-lighting?ad_medium=widget&ad_
name=recommendation.
92 Henry, “Design for Autism: Lighting.”
93 James Le Marquand, Personal Interview, Auckland, New Zealand May 8, 2018.
94 Winnie Dunn et al., “Many Perspectives: Design for Autism Spectrum Disorder,” Design for All
Institute of India, December 2015, 51, http://www.designforall.in/newsletterdec20151.pdf.
95 Dunn et al., “Many Perspectives,” 51.
96 Ghasson Shabha and Kristi Gaines, “A comparative analysis of transatlantic design interventions
for therapeutically enhanced learning environments – Texas vs West Midlands,” Facilities 31, no. 13/14
(2013): 634-658, doi:10.1108/f-02-2011-0017.

53

2.9.2 - Exterior Views:
Exterior views are related closely to daylighting as the former is often
created due to the latter. Therefore, it is crucial for both elements to work
in concert to ensure controlled functioning outcomes for users. Similar
arguments made by researchers and designers for and against daylighting
also exist for the use and lack of exterior views. Peter Barrett and others
confirm a 16% impact of school design on pupils’ learning rates.103 The study
includes various environmental and non-environmental parameters of
which the most relevant is the ‘naturalness principle’. Naturalness outlines
various environmental parameters required for physical comfort such as
light, sound, temperature, air quality and links to nature. Furthermore,
numerous studies indicate evidence of immense benefits in opportunities
for children to experience nature, leading to “greater mental plasticity.”104 105
106
Therefore, short of being outdoors, a visual and tactile connection to the
outside through the use of a window or opening can be considered crucial
within the learning environment. Yet again, no quantitative ASD specific
studies exist confirming nor denying extrapolation of neurotypical research
results for people with autism, leading to an inconclusive definite outcome.

Many autism schools, centres and classrooms worldwide are often designed
with ceiling to floor glazing panels for their lighting properties. However, the
panels are often found to be covered with temporary solutions such as linen,
paper and makeshift curtains (See Case Studies). It could be argued large
openings facing into busy areas could be distracting for any child, regardless
of being on the spectrum. However, limiting or controlling exterior views
ranks high amongst the design considerations for beneficial mitigation
of autism supported by (anecdotal and periphery) data.107 As it would be
unreasonable to ignore the collective consensus of esteemed therapists and
educators on the negative effects of distractions caused by exterior views,
it would be equally counterproductive to have no openings whatsoever
within the learning environment. Due to no conclusive evidence for ranking
either of the alternatives, nor the design parameters for the ‘best’ form of
intervention for autism (lighting, sound, spatial considerations, views etc.),
designers suggest employing a hybrid theory which merges the neurotypical
quantitative studies with the observational ASD specific theories. Regarding
the use of exterior views within autism related learning environments,
Christopher Henry speculates “maybe what is viewed matters more than
how much is viewed.”108 Studies by psychologists Rachel Kaplan, Frances Kuo
and William Sullivan indicate lower frustration, greater ability to cope with

103 Peter Barrett et al., “The impact of classroom design on pupils’ learning: Final results
of a holistic, multi-level analysis,” Building and Environment 89 (July 2015): 1, doi:10.1016/j.
buildenv.2015.02.013.
104 Barrett et al., “Impact of classroom design on pupils’ learning,” 122.
105 Randy White, “Young Children’s Relationship with Nature: Its Importance to Children’s
Development & the Earth’s Future,” Taproot- The Coalition for Education in the Outdoors 16, no. 2 (Fall
2006).
106 Nancy M. Wells and Gary W. Evans, “Nearby Nature: A Buffer of Life Stress Among Rural
Children,” Environment and Behaviour 35, no. 3 (May 2003): 331-330, doi:10.1177/001391650303500
3001.

FIG 69: High sills framing inteded views upward

FIG 67: Play spaces located outside classrooms = distracting

FIG 68: Controlling what can be seen, not how much

107 Simon Humphreys, “Autism & Architecture” (Creating an Autism Friendly World, Symposium
presented at the meeting of the Research Autism Conference, July 8, 2015).
108 Christopher Henry, “Architecture for Autism: Exterior Views,” ArchDaily, last modified
April 4, 2012, https://www.archdaily.com/223076/architecture-for-autism-exterior-views?ad_
medium=widget&ad_name=recommendation.

stress and higher cognitive functioning when exposed to vegetation and
views of nature through a window.109 110 Robert Ulrich, “the most frequently
cited researcher in evidence-based healthcare design”111 confers, “spaces
dominated by hardscape or starkly built content such as walls of other
buildings and ambiguous sculpture, lacking vegetation”112 can have negative
healing effects towards one’s health.113

FIG 70: Chere Botha School section - Windows
located high to allow light in, but obstruct views

Nonetheless, no autism specific evidence exists for restorative views being
beneficial for individuals with autism. Sufficiently vegetated spaces could still
be disruptive for some children on the spectrum and therefore prioritising
exterior views as a design principle for autism specific environments may
not be successful. However, when possible, utilising the Prospect-Refuge
theory in regard to providing opportunities for previewing a room prior to
entering may benefit those children who are negatively affected by exterior
views to nature.

Exterior views are connected directly to daylighting. Chere Botha uses high windows
to avoid distractions of passers by, but provides a framed biew of the sky.
Abu-Dhabi Centre for Autism, due to its location (urban) uses translucent screens

FIG 71: Controlling how much can be seen vs. Whis is seen - Architectural implications such as angled wall connecting
to roof, material providing one way vision or controlling the ‘seen’ environment

to control views both in and out. High window sill heights help reduce viewing
distractions and can be used to frame desirable views.
109 Rachel Kaplan, “The role of nature in the context of the workplace,” Landscape and Urban
Planning 26, no. 1-4 (1993): 193-201, doi:10.1016/0169-2046(93)90016-7.
110 Andrea F. Taylor et al., “Growing Up in the Inner City,” Environment and Behaviour 30, no. 1
(1998): 3-27, doi:10.1177/0013916598301001.
111 The Center for Health Design, “Roger S. Ulrich, Ph.D., EDAC,” The Center for Health Design,
accessed September 18, 2019, https://www.healthdesign.org/about-us/meet-team/roger-s-ulrich-phdedac.
112 Roger Ulrich, Biophilic Design: The Theory, Science and Practice of Bringing Buildings to Life,
ed. Stephen R. Kellert, Judith Heerwagen, and Martin Mador (Hoboken, NJ: John Wiley & Sons, 2011).
113 Ulrich, Biophilic Design: The Theory, Science and Practice of Bringing Buildings to Life, 420-421.

FIG 72: Abu Dhabi Centre for Autism - Fogged screens to provide
security from outside and avoid distraction from inside
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2.9.3 - Spatial Considerations:

Iain Scott reinforces the need for withdrawal areas to be woven into the
social fabric of the classroom that can be doubled as an individualised
teaching space and not appear to be experienced as a punishment.119 This
raises an interesting issue regarding spatial configuration, as isolation is
desired but without a well-planned classroom, withdrawal spaces can evoke
negative connotations such as abandonment.

“One of the most profound mysteries of autism has been the remarkable ability of
most autistic people to excel at visual and spatial skills.”114 – Temple Grandin

Spatial considerations account for five out of seven ASPECTSS guidelines
for autism design formulated by Magda Mostafa (See appendix 2 for findings).
SPatial Sequencing, Escape Space, Compartmentalisation, Transition Zones
and Sensory Zoning.115 There exists a vast account of teachers, parents,
researchers and designers reinforcing the importance of escape spaces,
break-out rooms and pause areas. These spaces are proving to be beneficial
not only within autism specific environments but mainstream schooling
too.116 117 Joan Scott Love in ‘How autism-friendly architecture can change
autistic children’s lives’ suggests providing alcoves or recesses within
schools as an opportunity for children to withdraw, process information and
recalibrate, especially when transitioning between significantly different
environments.118

114 Temple Grandin, Thinking in Pictures: And Other Reports from My Life with Autism (New York:
Vintage, 1996), 1.
115 Magda Mostafa, “An Architecture for Autism: Concepts of Design Intervention for the Autistic
User,” The International Journal of Architectural Research 2, no. 1 (March 2008): 190-211, https://
archnet.org/system/publications/contents/5107/original/DPC1837.pdf?1384788342.
116 Sonya Lamb, Personal Interview, Auckland, New Zealand May 4, 2018.
117 Joan Scott-Love, “How Autism-friendly Architecture Can Change Autistic Children’s Lives,”
The Conversation, last modified July 31, 2019, https://theconversation.com/how-autism-friendlyarchitecture-can-change-autistic-childrens-lives-120516.
118 Scott-Love, “Autism-Friendly Architecture to Change Autistic Children’s Lives.”

FIG 73: Magda Mostafa’s A(SPECTS)S Guideline visualised

Spatial considerations encompass the other parameters (Light, Views,
Acoustics and Colour). As mentioned earlier, all parameters outlined are
interlinked and dependent on each other for all design outcomes.

Compartmentalisation is a tool used in all learning environments to ensure a
controlled outcome within the space, such as a reading corner located facing
the wall to remove distractions (See Montessori classroom layout). Spatial
Sequencing too coincides with good design practice for mainstream school
design and supports long standing claims of children with autism needing
structured routine, order and predictability. Christopher Beaver reinforces
the importance of providing a simple geography with generous circulation
spaces.120 Mostafa adds, “one-way circulation and seamless flow between
spaces helps minimise disruption.”121 Additionally, Teresa Whitehurst
suggests abolishing the institutional approach toward circulation spaces by
transforming the corridor “into a usable space in its own right”122, especially
for play. The use of utilising dead corridor spaces not only applies to autism
specific environments, but is a popular principle among various building
typologies, including mainstream schools. Kim Dovey and Kenn Fisher refer
to this as “streetspace”, which contributes to one of their six-part typologies
of learning spaces within a school.123

FIG 76: Sketches illustrating various combinations of space allocation involving escape space and learning areas

FIG 77: One way circulation diagrams

SPATIAL
SEQUENCING

ESCAPE
SPACE

FIG 74: Montessori School layout

COMPARTMENTALISATION

TRANSITION ZONE

SENSORY ZONING

119 Iain Scott, “Designing learning spaces for children on the autism spectrum,” Good
Autism Practice 10, no. 1 (April 2009): 38, http://www.aettraininghubs.org.uk/wp-content/
uploads/2012/05/37.3-Scott-article-4-designs.pdf.

FIG 75: Spatial arrangement at St Paul’s College, Australia

120 Winnie Dunn et al., “Many Perspectives: Design for Autism Spectrum Disorder,” Design for All
Institute of India, December 2015, 46, http://www.designforall.in/newsletterdec20151.pdf.
121 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 147,
doi:10.26687/archnet-ijar.v8i1.314.
122 Teresa Whitehurst, Evaluation of Features specific to an ASD Designed Living Accommodation,
(UK: Sunfield Research Institute, 2006), accessed September 18, 2019, 9, https://www.autism.org.uk/~/
media/nas/documents/working-with/creating-autism-friendly-places/evaluation_features_specific_to_
asd_designed_accommodation.ashx?la=en-gb
123 Kim Dovey and Kenn Fisher, “Designing for adaptation: the school as socio-spatial
assemblage,” The Journal of Architecture 19, no. 1 (2014): 6, doi:10.1080/13602365.2014.882376.

FIG 78: Corridor’s as active learning street - an extension of the classroom
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FIG 83: Spatial volume variation by floor to ceiling height + Roof shape (curved/angled/gull

An important element present across many existing designs for autism
is the use of curvilinear walls. Teresa Whitehurst notes curvilinear walls
facilitate movement within the building and is especially useful for children
who struggle with visual and spatial processing. The curved wall invites an
individual to use it tactilely as “staff noticed that children often placed their
hands on the walls, following the contours round the corridor.”124 Simon
Humphreys too, advocates for the use of curvilinear design and employs it
in all his works including residential projects for people with autism.125

FIG 79: Curvilinear walls provide a tactile opportunity to sense space without being able to see it

(this is further influenced by Thiis-Evensen’s ideas of the convex, concave and

The various sizes of spatial volumes used in autism specific spaces are also a
point of controversy. Different projects with similar functional requirements
(autistic learning environments) produce vastly opposing outcomes spatially.
Some believe small spatial volumes with low ceiling heights that result
in intimate proportions are necessary and successful in teacher-student
interaction areas.128 Others believe large volumes with airy spaces and
high ceilings, coupled with more space per child reaps greater rewards.129
Anecdotal evidence and opposing arguments exist for both scenarios, with
smaller spaces causing anxiety and larger spaces causing unfamiliarity.130

undulating wall - see Iteration 3 +4

124 Teresa Whitehurst, Evaluation of Features specific to an ASD Designed Living Accommodation,
(UK: Sunfield Research Institute, 2006), accessed September 18, 2019, http://file:///C:/Users/vigne/
Downloads/Evaluation_features_specific_to_ASD_designed_accommodation.pdf.
125 Simon Humphreys, “Autism & Architecture” (Creating an Autism Friendly World, Symposium
presented at the meeting of the Research Autism Conference, July 8, 2015).
126 Joan Scott-Love, “How Autism-friendly Architecture Can Change Autistic Children’s Lives,”
The Conversation, last modified July 31, 2019, https://theconversation.com/how-autism-friendlyarchitecture-can-change-autistic-childrens-lives-120516.
127 Hope Network - Centre for Autism, “Why Hope Network Center For Autism,” Hope Network, last
modified September 11, 2019, https://hopenetwork.org/autism/why-hope-the-center-for-autism/.

FIG 84: Armstrong creek school classroom with various spatial volumes

Spatial considerations loosely relate to Thiis-Evensen’s motion, weight and
FIG 80: Taster space of a water channel

FIG 81: Entering a water based activity (therapy)

substance, spatial delimitations, in which the roof, wall and floor in a variety of
arrangements makes architecture. As seen above, the angle and height of the roof

FIG 82: Sensory room (similar to Hope Network Centre for Autism

Joan Scott Love introduces the idea of taster spaces which allows children
to engage with part of an activity prior to entering the space and exploring.
Spatial ramifications of these precursor areas could include an interactive
percussion wall prior to entering the music room or an engagement with
water through shallow channels on the floor before entering the pool.126
The idea of providing preview spaces also introduces elements of choice
and control, relating once again to the Prospect-Refuge theory (discussed
earlier). The Hope Network – Centre for Autism in the United States utilises
the precursor method by allowing children into a multi-sensory room for ten
minutes prior to class. Teachers report children have longer attention spans
and less loss of focus, making lessons more productive and a richer learning
experience.127

Simon Humphries believes the proxemics of people with autism is far greater
than neurotypical people.131 Henry defers everyone maintains a bubble of
space with which we perceive and react to the world. As mentioned earlier,
the bubble and its territorial distinctions vary from individual to individual
on the spectrum due the variety of sensitivity experienced. Thus, a learning
environment should have a mixture of spatial volumes, providing flexibility
for a variety of users.

(+ floor level changes) produces a variety of spaces with different sensations below.
Daylighting and exterior views are interrelated, spatial considerations control which
spaces will be illuminated and which spaces will contain perforations or openings.
128 Christopher Henry, “Designing for Autism: Spatial Considerations,” ArchDaily, last modified
October 26, 2011, https://www.archdaily.com/179359/designing-for-autism-spatial-considerations?ad_
medium=widget&ad_name=recommendation.
129 Simon Humphreys, “Autism & Architecture” (Creating an Autism Friendly World, Symposium
presented at the meeting of the Research Autism Conference, July 8, 2015).
130 Henry, “Designing for Autism: Spatial Considerations.”
131 Simon Humphreys, “Autism & Architecture” (Creating an Autism Friendly World, Symposium
presented at the meeting of the Research Autism Conference, July 8, 2015).

FIG 85: Simon Humphreys less pupils per space ideology
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FIG 86: Reflection of sound waves within spaces with/without diffusers + exposed structure

FIG 90: Material palette

2.9.4 - Acoustic Performance:
“A poor acoustical environment is an architectural barrier to students as
much as a set of stairs might be a barrier for a child in a wheelchair”132 - K.
P. Roy
Speech is a vital component of teaching and learning in most classrooms.
80% of all activities taking place within a classroom requires listening and
speaking.133 A study conducted by Oticon Foundation on teachers in New
Zealand revealed 71% found noise within the classroom to be a significant
problem. One third of the teachers surveyed indicated regular speaking
within the classroom required strained levels of volume.134 Louis Sutherland
and David Lubman suggest “learning is dependent on the ability to
communicate with spoken language and that perception of spoken language
is the foundation for the ability to read and write.”135 Hence, good acoustic
conditions are important not only to neurotypical children and teachers, but
especially important for children with speech and language difficulties, ergo
children with ASD.136

FIG 87: Autex wall diffusers

Magda Mostafa conducted a preliminary exploratory survey prior to
formulating her ASPECTSS guidelines in the form of a basic survey. The aim
was to deduce the most influential feature of the sensory environment.
Acoustics ranked first.137 While Christopher Henry comments on empirical
evidence gathered by Mostafa to be flawed methodologically due to sample
size etc.,138 the study showed a 300% improvement in attention span (in
some cases) and a 60% decrease in response time and instances of self-

FIG 91: Spatially varied spaces require a variety of acoustic performances

stimulatory behaviour.139
Acoustic performance is perhaps the only design parameter theoretically
consistent across both neurotypical and autistic children. Like mainstream
FIG 88: Ceiling diffusers

classrooms, an autism specific environment too should aim to reduce
background noise, reverberation and echo. Using sensory zoning,
compartmentalisation and a suitable material palette, various spaces within
a learning environment could contain differing acoustic control depending

FIG 92: LePort School, San Francisco - located within an old apartment block

on the activity taking place within the space. This reinstates the importance
of all sensory design parameters for autism working in unison to produce a

132 K. P. Roy, “Acoustic Classroom Designs Break Learning Barrier,” Commercial Building Products,
last modified August 12, 2010, www.cbpmagazine.com/article.php?articleid=103.
133 National Disability Authority, “Education: Increasing the Accessibility of School Buildings - The
Classroom (Acoustics),” The National Disability Authority Publications, accessed September 18, 2019,
http://nda.ie/Publications/Education/Education-Publications-/Improving-the-Accessibility-of-SchoolBuildings-read-online/Contents-Improving-the-Accessibility-of-School-Buildings/The-Classroom.html.
134 Oticon Foundation, “Classroom Acoustics: A New Zealand Perspective,” Oticon.org.nz, last
modified 2002, http://www.oticon.org.nz/pdf/Classroomacousticssummary.pdf.
135 Louis Sutherland and David Lubman, “The Impact of Classroom Acoustics on Scholastic
Achievement” (Paper presented at the 17th meeting of the International Commission for Acoustics,
Rome, Italy, September 2, 2001).
136 National Disability Authority, “Increasing the Accessibility of School Buildings.”

FIG 89: Ceiling diffusers - usually located above activity areas

well-integrated outcome.
137 Magda Mostafa, “An Architecture for Autism: Concepts of Design Intervention for the Autistic
User,” The International Journal of Architectural Research 2, no. 1 (March 2008):, https://archnet.org/
system/publications/contents/5107/original/DPC1837.pdf?1384788342.
138 Christopher N. Henry, “Designing for Autism: The ‘Neuro-Typical’ Approach,” ArchDaily,
November 2011, https://www.archdaily.com/181402/designing-for-autism-the-neuro-typical-approach.
139 Magda Mostafa, “ARCHITECTURE FOR AUTISM: Autism ASPECTSS™ in School
Design,” International Journal of Architectural Research: ArchNet-IJAR 8, no. 1 (2014): 147,
doi:10.26687/archnet-ijar.v8i1.314.
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2.9.5 - Colour:
The use of colour holds more importance than mere aesthetic appeal. Colour
has proven to influence blood pressure, eye strain, brain development, energy
levels, mental clarity and mood changes.140 It is considered to be one of the
most influential aspects of an environment, inducing both psychological
and physiological reactions. The effects of colour extend to various other
aspects such as perception of light and temperature as coloured lighting can
highlight similar coloured objects, therefore influencing one’s perception of
space.141
The importance of colour is superior for autistic children as they rely more
on non-verbal cues than neurotypical children. A test of children with
autism revealed 85% saw colours with greater intensity than neurotypical
children.142 Christopher Beaver and GA Architects formulated a low arousal
colour palette by first receiving 85 colours approved by the Design Research
Centre, then narrowing them down through opinions from designers,
teachers and children with ASD. The colour palette can be seen below.143

While the palette may be considered subjective, the basic principles of
how to use colour can be translated. Using colours in tonal blocks aids in
spatial understanding as children can discern the varying elements of the
room (wall, floor, ceiling). Martin Peat, contractor for various projects of the
National Autistic Society (UK) advocates for the use of pastel colours with
a contrasting bolder colour to highlight a feature wall or element. Subtle
changes in colour aids children with understanding the layout of the building
which means they are easier to navigate, which can be reassuring and cause
comfort.144 Colour coding is often utilised within the learning process and
therefore it is important to ensure the environment does not clash with the
basic primary colours used. 145

FIG 93: Christopher Beaver + GA Architects - Low arousal colour palette

FIG 95: One coloured corridor - not conducive for spatial understanding

FIG 97: Colour as an indicator for use of space - Visual cues
FIG 96: Coloured place mats for fostering individuality and sense of personal belonging within a communal space

FIG 94: Tonal chnages in architectural elements improve spatial awareness

140 Kathie Engelbrecht, “The impact of color on learning” (NeoCon, Symposium presented at Perkins
and Will, Chicago, 2003).
141 Kristi Gaines et al., Designing for Autism Spectrum Disorders (London: Routledge, 2016), 103.
142 Susan Moffitt, “Interior Design for Children with Autism,” Autism Key, last modified June 11,
2011, https://www.autismkey.com/interior-design-for-children-with-autism/.
143 Maria L. Assirelli, Christopher Beaver, and GA Architects, “Colour Palette for People with Autism,”
Ascel.org.uk, accessed September 18, 2019, https://ascel.org.uk/sites/default/files/uploads/public/
Colour%20palette%20for%20people%20with%20autism.pdf.

144 Martin Peat, “Designing Schools for Autistic Pupils,” Network Autism.org.uk, last modified
September 11, 2017, https://network.autism.org.uk/sites/default/files/ckfinder/files/Designing%20
schools%20for%20autistic%20pupils%20PDF.pdf.
145 Emily Flint, Correspondence through Email, Auckland, New Zealand March 25, 2019.

IG 99: Colour as a method of direction

FIG 98: Tonal colour change highlighting wall element
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Similarly, the perception and image of autism in the media has also drastically
evolved over time. From institutionalisation being the only prognosis to
modern solutions and aid available for people with ASD to live their lives as
valuable and contributing members of society.
A common misconception of autism which was and still is projected heavily
through the media, predominantly through television and film is that all
people with autism are extremely intellectually gifted like Dustin Hoffman’s
character Raymond Babbitt from the movie Rain Man (1988). The popular
misconception of Savant Syndrome being considered the same as autism is
among the earliest portrayals of a character with developmental disabilities
being the protagonist of a film. While the technical differences of the
respective medical conditions were not made clear, autism as a disorder
146 First Place AZ, “First Place® Overview,” YouTube, March 15, 2015, https://www.youtube.com/
watch?v=3_7CGMOTsEc.
147 TED, “The World Needs All Kinds of Minds | Temple Grandin,” YouTube, February 24, 2010,
https://www.youtube.com/watch?v=fn_9f5x0f1Q.
148 American Psychiatric Association, “Diagnostic and Statistical Manual of Mental Disorders”

finally gained some recognition which contributed to an increased interest
toward further research as well as awareness by the masses. Research
indicates 50% of people with Savant Syndrome are autistic and only 10% of
autistic people are also diagnosed with Savant Syndrome, of which there is a
wide spectrum of abilities most commonly relating to memory.149150
Subsequently, television shows and films in the 21st century have further
reinforced the idea of vast intellectual abilities among all autistic people
(which is not accurate). Films such as The Accountant (2016), Adam (2009)
and My Name is Khan (2010) to name a few, star protagonists with Asperger’s
Syndrome (AS). While AS is a form of autism, falling under the diagnostic
range, the films do not accurately illustrate a person’s life who is on the
spectrum. Unlike, two recent television dramas Atypical (2017) and The
Good Doctor (2017) which have lead characters who are High Functioning
Autistic’s (HFA). While the characters exhibit above average to genius level
intellect, like their preceding shows and films, the two television dramas
go further in providing authentic and accurate insights into the worlds of
people living with autism and their carers in a contemporary setting.
149 Darrold Treffert, “The Autistic Savant,” Wisconsin Medical Society, last modified November 6,
2012, https://www.wisconsinmedicalsociety.org/professional/savant-syndrome/resources/articles/theautistic-savant/.
150 Darrold Treffert, “The Savant Syndrome: An Extraordinary Condition. A Synopsis: Past, Present,
Future,” PubMed Central (PMC), last modified May 27, 2009, https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC2677584/.

FIG 102: Sensory overload in the workplace - The Good Doctor

FIG 104: Earliest depiction of ASD (+ Savant Syndrome) within cinema

FIG 103: The need for pressure - Atypical

ASD’s diagnostic criteria has evolved since its discovery and is described “as a
continuum of traits”147 which includes a vast number of adjacent conditions
within the spectrum. For example, Asperger’s syndrome, a similar disorder
containing developmental abnormalities in social interaction but not speech
and language delay, was added to the ASD diagnosis as of 2013 according to
the DSM-5.148

FIG 101: Scene from My Name is Khan

Currently the world stands at an interesting moment in the history of
autism where the number for the diagnostic rate of people with autism has
progressively increased. Through understanding the condition and having
raised awareness, the envelope for ASD has expanded in every direction, not
only for people with autism and their families but also the greater general
population.146

FIG 100: Scene from Adam (2009)

2.10 - Autism in Media

Refer to appendix 3 for summary of Atypical and The Good Doctor)

Today, most portrayals of autism in film and television (barring documentary
films) emphasise the fixation of interest and requirement of mentorship
aspect for mediating effects of autism as explained by Temple Grandin
and illustrated in her biopic. Temple Grandin is a famous author, professor,
inventor and ambassador for autism who provided an “unprecedented
inside narrative of autism”151 with her publications Emergence: Labelled
Autistic and Thinking in Pictures. The significance of fostering an autistic
individual’s interest and providing appropriate mentorship can be seen in
the results of their learning. It is interesting to note how the media has
evolved over time regarding the portrayal of autism. Autism, among other
disorders and disabilities is very much part of the international conversation
about identity, awareness and aid. Transitioning from darker toned dramatic
depictions (The A Word and X+Y), to now having characters on the spectrum
regularly playing integral and side roles as part of comic relief (The Big Bang
Theory, Young Sheldon, Community).
ASD is by no means a laughing matter, however society has deemed it
permissible to see some of the difficulties and challenges faced (primarily
social awkwardness) to have comedic value in a way that is not offensive,
rather informative.
151 Temple Grandin and Oliver Sacks, “Foreword,” in Thinking in Pictures, Expanded Edition: My Life
with Autism (New York: Vintage, 2008),
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FIG 106: E.R Robson’s standard classroom in state school movement - Plan + corresponding section

3
3.1 - Pedagogies Influencing Evolution of Classroom
Design
Refer to appendix 4 for Origins of School Architecture)

The design of learning environments has transformed and continues to
transform with new typologies of learning spaces being formed. These
new typologies use pre-existing learning spaces and their complex spatial
interrelationships to form modern learning environments seen today.
Changes in the built environment occur based on changes in pedagogical
theories and practice. Pedagogies influence and reflect the style of teaching
taking place within the classroom. It is evident not only within the curriculum
but can be recognised spatially too. The transformation in school design
follows the pedagogic changes influenced by society throughout history,
consequently resulting in architectural variations.152
3.1.1 - Circa. 1800 - 1890
The nineteenth-century school design was based on a monitorial model,
rooted deeply in a teacher-centric pedagogy of authority and discipline.
Proportional width to height ratio of classrooms which determined sufficient
ventilation and lighting was considered paramount and it was to be used
wisely so it did not obstruct proceedings in the way of direct sunlight or
reflected glare, “30 square inches of glass every square foot of floor space”.153
School buildings had their forms determined by two main criteria: layout of
classrooms and number of students. Lessons were conducted in large halls
with children sitting in rows side by side.
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152 Kim Dovey and Kenn Fisher, “Designing for adaptation: the school as socio-spatial
assemblage,” The Journal of Architecture 19, no. 1 (2014): 45, doi:10.1080/13602365.2014.882376.
153 Edward Robert Robson, School Architecture (New York: Leicester University Press, 1972), 43.
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FIG 105: Southwark Central School (1816) Plan + Section spatial allocation

Southwark Central School (1816) for example, constructed prior to the
Robson era housed 288 children who sat side by side in 18 rows with 16
pupils in each row. The class had windows beginning 6 feet off the ground
to restrict views outside with drapes at intervals to soften and break up
the large volume.154 The classroom was a product of the Industrial Age in
its uniform environment designed to prepare children for their future as
factory fodder and aid the economy by being productive members of the
workforce.155

154 Dudek, “Architecture of Schools: The New Learning Environments,” 13.
155 Christian Kuhn, “Typology: Schools,” Architectural Review, last modified March 29, 2012, https://
www.architectural-review.com/essays/typology/typology-schools/8625738.article?sm=8625738.

FIG 107: Urban setting classroom - Educational Reform (1900-1940)
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3.1.2 - Circa. 1890-1960
Nearing the end of the nineteenth century, the large open halls became
segmented into an early version of the traditional classroom seen today. A
key change in design was in the size of the classroom, both spatially and in
terms of population occupancy. Robson determined housing more than 60
pupils in a space for learning was inflexible and too difficult to be managed
by one teacher, therefore his model for the classroom contained five rows
of double desk seating from front to back based on an unscientific theory
of acoustic reception of information in relation to distance. Nonetheless
the new arrangement allowed for circulation space around desks for the
teacher to monitor each student and furthermore allowed children to leave
their desk during class. As the state-school movement flourished around
populated urban areas of the world, early schools were often a single block
of 2-4 floors as a result of their site exigencies causing problematic external
areas which were overshadowed play spaces reminiscent of prison yards.156
The mid-twentieth-century school design marked a significant pedagogical
shift, transforming from the teacher-centric model to the student-centric
model of learning. John Dewey, an icon of the movement for educational
reform introduced ideas of social context, student interaction and play.157158

156 Mark Dudek, “Origins and significant historical developments,” in Architecture of Schools: The
New Learning Environments (Oxford: Routledge, 2012), 13.
157 John Dewey, Democracy and Education: An Introduction to the Philosophy of Education (New
York: Macmillan, 1916).
158 Kim Dovey and Kenn Fisher, “Designing for adaptation: the school as socio-spatial
assemblage,” The Journal of Architecture 19, no. 1 (2014): 45,
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FIG 110: L - Shape classroom analysis by James A. Dyck - Varied teacher/student location

3.1.3 - John Dewey
John Dewey (1859-1952) was an American psychologist, philosopher and
originator of progressive education during a time when the mass education
system was a machine constructed by industrialism. Alvin Toffler in ‘Future
Shock’159 (1970), summarizes how children were pre-adapted to the new
world of repetitive indoor toil and collective discipline where time was
regulated by the factory whistle rather than the cycle of the sun and moon.
He uses a perfect metaphor of assembling the students (raw material) to
be processed by teachers (workers) in a centrally located school (factory) to
imitate the workings of a factory. Regimentation, lack of individualisation,
rigid systems of seating, grading and the authoritarian role of the teacher; all
critiques of modern-day education are the same aspects which made mass
public education at the time of its origin an effective instrument for social
control.
Dewey established an experimental school to test and explore his radical
ideas about experiential education and new methods of teaching. Through
his various publications critiquing psychology, education and aesthetics he
formulated an unprecedented set of democratic principles and a hands-on
approach that revolutionised educational practice worldwide. The primary
focus of his ideology was to link education to the child’s experience by
integrating (for the first time) the use of senses within the educative process.
Subsequently, he “believed that school must represent present life - life as
real and vital to the child as that which he carries on in the home, in the
neighbourhood, or on the playground”.160 By providing a coherent experience
which could be engaged in various environments, Dewey believed the child
would be able to relate to the content being taught and learn through
repetitive, relevant and purposeful application. Experiences can be passive
and unstimulating, traditional education too induced experiences; however,
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160

Alvin Toffler, Future Shock (London: Pan Books, 1994), 87.
John Dewey, My Pedagogic Creed (Illinois: Creative Educational Materials, 1970), 77-80.

FIG 108: Factory model style classroom - Molding students for their future jobs

FIG 111: Post reform classroom- Spatial analysis of Herman Hertzberger Apollo School + Hans
Scharoun Marl School classrooms. Post-reform ideologies influenced outcomes
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FIG 109: Textile factory - Spatial arrangement resembling classroom design

Dewey theorised an educative experience is one where a connection
between an action and its consequence is understood and the value lies
in the perception of relationships or continuity among events. Learning by
doing was a concept developed to steer future generations of children to
become active and creative citizens of the world, he argued
“only in education, never in the life of a farmer or physician does knowledge
mean primarily a store of information aloof from doing”.161
161 John Dewey, “Philosophy of Education,” in Democracy and Education: An Introduction to the
Philosophy of Education (New York: Macmillan, 1916), 218.

Ancillary
Staff

The shift from teacher-centred to child-centred pedagogies made tangible
differences in the architectural outcomes of schools and their classrooms.
Dewey equated the dated educational methods of the nineteenth century
to a similar spirit in architecture; having stylistic as opposed to social
concerns.162 Dewey’s new (at the time) philosophies toward education
and schooling are reflected in Frank Lloyd Wright’s early work, Hillside
Home School and Hillside Home School II (plans unavailable). Dewey’s
open approach, aiming to replicate the diversity of the real world, helped
eradicate the duality between home and school life. The experimental
school expanded the classroom into studios, laboratories, gymnasiums and
workshops to better serve students’ broader skills. School locations changed
from being constrained to urban sites to more rural settings, seen today as
suburban neighbourhoods.
Work conducted by Hans Scharoun, Aldo van Eyck, Herman Hertzberger
and others resonated Dewey’s principles of a variety of learning spaces
for a variety of subjects. New educational ideals developed a trend toward
‘open-air’ schools to promote well-being of students.163 The new ideals were
prominently utilised for early childhood learning, where another influential
educational reformist (Maria Montessori) impacted the spatial relationship
between student, teacher and learning environment.

162 Dudek, “Architecture of Schools: The New Learning Environments,” 20.
163 Kim Dovey and Kenn Fisher, “Designing for adaptation: the school as socio-spatial
assemblage,” The Journal of Architecture 19, no. 1 (2014): 45,
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FIG 114: Montessori counting toy

3.1.4 - Maria Montessori
Another influential icon of the educational reform which took place at
the turn of the 20th century was Maria Montessori. An advocate of the
child-centred teaching model, she revolutionized the process of educating
children. Formulating her theory for a new pedagogy based on observation
and discovery, the Montessori method of teaching was the first to approach
education through the field of medicine not encumbered by existing
educational assumptions, creating a ‘scientific’ pedagogy where the
classroom was treated as a laboratory.164
Developing an interest in children’s diseases during medical school,
Montessori offered care for ‘feeble-minded’ children housed in asylums
around Rome. Upon seeing the rough conditions children were expected
to survive in (such as being housed with adult patients, minimal caregiving
and sustenance), she decided to research the education of feeble-minded
children. An early observation that was underrated at the time of discovery
but could be accredited as one of the most significant and influential
findings is the concept of perceiving mental deficiencies as pedagogical
problems rather than medical issues. The assumption for many years was
that neurodivergent people should be institutionalised, therefore ostracising
them. Montessori’s method to educate children with special needs was
influenced by French doctor Jean-Marc-Gaspard Itard (1775-1838), who
worked with deaf children throughout his career as well a famous student
‘Victor the Wild Boy of Aveyron’

FIG 112: Maria Montessori

Montessori’s findings too implied architectural changes, within the
parameters of the classroom. The classroom is re-designed to accommodate
choice. Classrooms contain defined spaces with shelves or display tables
breaking up areas by subject. Children are encouraged to interact with
materials as they please, therefore keeping true to the underlying philosophy
of choice. Classrooms also include reflective spaces such as a corner or
table with well-chosen items to invoke meditative thought. All classes are
uniquely suited with underlying Montessori principles present. Pre-school
rooms feature non-standardised sizing for chairs, tables, sinks, tables,
reachable shelves and child-sized kitchen tools to develop motor skills and
allow independence.

FIG 113: Example of a Montessori classroom - non-standard furnitutre + toys

Montessori’s child-centred model theorised that a child has an innate need
for knowledge and is capable of initiating learning in a prepared environment.
The teaching method recognised individuality and uniqueness of learning
style of each child and introduced individual learning plans (known today as
ILP or individual education plan IEP).

(See appendix 5 for summary of findings)
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164 Barbara Thayor-Bacon, “Maria Montessori, John Dewey, and William H. Kilpatrick,”
(master’s thesis, University of Tennessee , 2012), https://docs.lib.purdue.edu/cgi/viewcontent.
cgi?article=1284&context=eandc.
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FIG 118: Open-Plan Experiemental School of the 1960s - Unsuccessful due to unfitting pedagogy

3.1.5 - Circa. 1960 - Present
Prior to the turn of the millennium contemporary school designs consisted
of a series of rooms intended to serve specific functional requirements,
within the rigid framework of the educational model assigning periods
of time dedicated to individual subjects. Schools, just as homes adhered
to the modernist concept of consistent spatial plans, that is “a precise
organization of objects in time and space”.165 As rooms in homes are given
functions such as cooking, eating, lounging, entertaining and sanitation,
they inherently impose an agenda for life and configure our behaviour with
the set environment. Envisioning school design in such mono-functional
terms as the home can hinder the personal development of a child. Herman
Hertzberger summarises “... a thing exclusively made for one purpose,
suppresses the individual because it tells him exactly how it is to be used.
If the object provokes a person to determine in what way he wants to use
it, it will strengthen his self-identity. Merely the act of discovery elicits
greater awareness. Therefore, a form must be interpretable - in the sense
that it must be conditioned to play a changing role”,166 This insight by
Hertzberger illustrates the dichotomy of school design and the transition
of educational models during the twentieth century. Traditional teaching
methods of discipline and control within heavy, robust and inflexible
spaces were contrasted by progressive methods of teaching, inducing
individual creativity, in lightweight modernist buildings opening up to their
environments. The fundamental change of educational strategy to employ
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165 Edward T. Hall, “The anthropology of space: An organisational model,” in The Hidden
Dimension ([Gloucester, MA]: Peter Smith Pub, 1992), 97, http://www.clt.astate.edu/mhayes/The%20
Anthropology%20of%20Space.pdf.
166 Herman Hertzberger, “Montessori Primary School in Delft Holland,” in Architecture and
Education (Cambridge: Harvard Educational Review, 1969), 95.

FIG 116: 1950’s classroom
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FIG 115: Hans Scharoun design for Darmstadt Elementary School 1951

FIG 117: Innovative Learning Environment classroom of today - A comparison

“social interaction rather than autonomous isolation”167 fuelled radical
changes in the architectural responses toward school design.
Innovative student-centric pedagogies demanded pioneering architectural
responses. The 1970’s introduced the ’open-space’ (or ‘open-plan’) school
concept. Its premise physically, was to remove adjoining walls between
classrooms to promote movement by teachers across multiple classes.
Theoretically, the open-plan school was derived from the one-room
schoolhouse typology (discussed earlier) with a change in the pedagogical
thinking.168 Like modern thinking regarding modern learning environments
and innovative learning environments (ILEs), educationalists believed in
exercising the varying skills of children in a large dynamic space with more
teachers, as opposed to confining a group of children with one teacher in a
static classroom. However, experimental schools had to install permanent
walls between the open spaces, “segmenting into traditional classroom
cells.”169 This was due to the inadaptability of teachers being able to function
in the new ways demanded by the space. Instead, teachers employed
traditional teaching methods, causing disparities between pedagogic intent
and user usage.170

167 Dudek, “Architecture of Schools: The New Learning Environments,” 5.
168 Wikipedia, “Open Classroom,” Wikipedia, last modified October 21, 2005, https://en.wikipedia.
org/wiki/Open_classroom.
169 Kim Dovey and Kenn Fisher, “Designing for adaptation: the school as socio-spatial
assemblage,” The Journal of Architecture 19, no. 1 (2014): 45,
170 Wikipedia, “Open Classroom,” Wikipedia, last modified October 21, 2005, https://en.wikipedia.
org/wiki/Open_classroom.
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FIG 122: Graph showing Australasian schools teaching typologies
FIG 121: Graph showing Australasian schools learning typologies

In the new millennium, a substantial re-emergence of student-centric
pedagogies are occurring due to unprecedented technological advancements
as well as the recognition of a large variety of learning styles. Concepts such
as individualised learning, skill transfer and coherent application of learning
theorised decades ago are finally coming to fruition. The primary shift from the
open-plan era to modern-day learning environment lies in the “assemblages
of different spaces grouped in clusters.”171 Kim Dovey and Kenn Fisher believe
the use of a variety of learning spaces (such as learning commons, meeting
areas, outdoor learning spaces and traditional classrooms) together in a
multitude of new arrangements, best enable student-centric pedagogies to
translate into their architectural counterparts.172

3.2 - ILEs / Modern Learning Environments

The Ministry of Education New Zealand defines an innovative learning
environment (ILE) as “one that is capable of evolving and adapting as
educational practices evolve and change - thus remaining future focused.”173
Dovey and Fisher conducted an international review of school designs
to formulate typologies of learning spaces and teaching approaches in
learning environments.174 The need for a summary of innovative learning
environments (ILEs) was required due to the vast array of designs that
exist in schools today. The five learning typologies range from traditional
learning spaces to open-plan learning spaces, differing spatially in terms
of ‘openness’.175 Similarly, typologies of teaching-approaches vary from a
teacher-centric approach to individual learning (as shown).
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171 Dovey and Fisher, “Designing for Adaptation,” 45.
172 Dovey and Fisher, “Designing for Adaptation,” 45.
173 Ministry of Education New Zealand, “Innovative Learning Environments,” Enabling E-Learning
- Enabling ELearning, accessed September 27, 2019, http://elearning.tki.org.nz/Teaching/Innovativelearning-environments.
174 Dovey and Fisher, “Designing for Adaptation,”.
175 Wesley Imms et al., Type and Use of Innovative Learning Environments in Australasian Schools
- Survey 1, (University of Melbourne: Innovative Learning Environments & Teacher Change, 2017),
http://www.iletc.com.au/wp-content/uploads/2017/01/TechnicalReport_final_webv4.pdf.

FIG 119: Teaching typologies currently employed around the world
FIG 120: Learning environment typlogies on a gradient of openness

A technical report published in 2017, utilising Dovey and Fisher’s international
survey illustrated, 58% of learning spaces in Australasian schools were
traditional cells (A) and 36% of schools surveyed still employed the
traditional teaching approach (1).176 Interestingly, the second most popular
form of learning space was the open-plan (E) and teaching typologies
included teacher facilitating group instruction (2) and collaborative learning
(4) with the teacher being peripheral.177 This suggests learning environments
are progressing slowly from one end of the spectrum to the other. These
findings align with this project’s goal of a need to find a middle ground. A
middle ground not only spatially or for teaching methodologies but for the
individualistic user (with autism).
176
177

Imms, “Type and Use of Innovative Learning Environments in Australasian Schools.”
Dovey and Fisher, “Designing for Adaptation,”.

Studies mentioned prior were based on research of mainstream schools,
environments and children. However, the findings can be translated into
viable concepts for children with autism. The irony of the situation currently
faced by designers, teachers and children with ASD, is the dichotomy between
spatial requirements of the autistic user based on sensory sensitivities and
the spatial outcomes resulting from ILEs. An ideal learning environment for
an autistic user would be (C) or (D) within one classroom and a range of
teaching approaches occurring in different areas of the room as required.
For children with ASD, the adaptive and flexible spaces illustrated need to
occur within the one classroom, unlike the premise of ILEs, which looks
to merge two or three classrooms together. Another irony between the
history of mainstream schooling and the spatial/sensory requirements of
the autistic child is the rigidity of routine, order and predictability involved in
the traditional classroom, which translates seamlessly to the psychological
and physiological needs of an autistic user (as discussed in Autism section).
Unfortunately, the solution is not as simple as making ASD-friendly learning
environments today, replicas of the nineteenth-century mainstream
classroom, and therein lies the rub.
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FIG 124: Watering Hole = Peer teaching/learning, informal spaces

FIG 123: Campfire = Traditional teaching methods/gathering spaces

FIG 125: Cave = Individual learning areas, personal spaces

3.3 - Variety of Learning Spaces / Assemblages

The world of today, which learners enter after leaving school is dramatically
different to the learner experience of traditional education. There is a
dire need to close the gap between advancements of the world and the
education system’s inability to meet the challenges they pose.
The requirement for a variety of learning spaces is not only existent for
children with autism but has become interwoven into the mainstream
schooling agenda. The Ministry of Education (NZ) released a publication
analysing the importance of providing a variety of learning spaces within
schools to cater for a variety of learning styles. The report summarised
positive links between flexible spaces in the physical environment and
student outcomes.178 The report concludes by demanding all educational
projects align their “visioning and design process to consider the potential
links in association with a variety of learning spaces and other variables that
may influence student outcomes.”179 Modern educational reformists such as
Dovey and Fisher who propose assemblages (see above) for their flexibility
of equipping schools to meet a variety of children’s needs, are not alone.
3.3.1 - David Thornburg
David Thornburg, a futurist and educationalist, published “Campfires in
Cyberspace: Primordial Metaphors for Learning in the 21st Century”, near
the turn of the millennium. The book demonstrates the important role of
technology in support of student learning. While his research approaches
education from a technological viewpoint, the variety of learner theories can
be extrapolated spatially. “The existence of learning communities predates
civilisation.”180 Thornburg proposes the need for four crucial learning forms
being available to students, for them to have a truly wholesome experience
of learning through choice.
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178 Gabrielle Wall, The Impact of Physical Design on Student Outcomes, (Ministry of Education,
2016), https://www.education.govt.nz/assets/Documents/Primary-Secondary/Property/Design/
Flexible-learning-spaces/FLS-The-impact-of-physical-design-on-student-outcomes.pdf.
179 Wall, “Impact of Physical Design on Student Outcomes.”
180 David D. Thornburg, Campfires in Cyberspace (Starsong, 1999), 1.

3.3.2 - Campfire
Campfire learning is a metaphor for the use of storytelling as a mechanism
for teaching. Storytelling is a powerful tool dating back to pre-historic times
as the only form intergenerational information sharing, which exists even
today in remote parts of the world amongst indigenous people. The use of
storytelling brings with it the ability of interpretation, fostering imagination,
allowing people to absorb elements of the same story appropriate for the
individual.181
While the idea of storytelling speaks to the teaching approach, it spatially
translates into a communal area. A communal area within a learning
environment allows for students to interact and provides a platform for
the teacher to disseminate instructional information. A mode of teaching
resonating with traditional educational methods. Communal spaces are
especially important for the autistic learner as verbal cues, the primary
form of communication within most classrooms, are difficult to understand
for people with ASD. Therefore, dedicating a space for children to come to
in order to receive communal information reinforces equality within the
classroom.
181

Thornburg, Campfires in Cyberspace, 2.

3.3.3 - Watering Hole
The watering hole metaphor is derived from its historical existence of a
variety of species needing to gather at a central source of water.182 The idea
translated into modern workplaces is ‘watercooler talk’. While watercooler
talk insinuates gossip, the initial metaphor relates to the communal time
spent travelling to gather water when people shared information with
each other. The watering hole symbolises a place to learn from peers in
a more informal way, where each member is both teacher and learner
simultaneously. Spatially watering hole spaces would simulate small clusters
of desks with provision to interact between groups but also be able to
productively carry out tasks with sufficient acoustic separation.
For children with ASD the concept of peer learning is difficult due to their
inability to interact socially with others. An adaptation of Thornburg’s model
could be the watering hall becomes a more intimate version of the campfire
with a teacher aide becoming a facilitator of the conversation as required.

182

Thornburg, Campfires in Cyberspace, 2.

3.3.4 - Cave
Continuing the metaphor of primordial learning environments, the campfire
evokes interactions with experts (teacher), watering hole with peers and
finally the cave, with ourselves.183 The importance of isolation when learning
cannot be overstated. It stems from the need to internalise knowledge
in order to understand it. Self-learning is the process of the passing of
knowledge from an externally accepted to an internally held belief.184
Spatially, the metaphor can be taken literally in the sense that a retreat
space be provided in an otherwise, very communal environment. A cave
space brings with it a multitude of sensory issues, primarily acoustics.
As mentioned in sections before, the importance of escape spaces or
breakout rooms are paramount for children with ASD. Time allowed to
recalibrate, recoup from an overwhelming experience opens a window
learning opportunity. In regard to self-learning, autistic children at a young
age may not have the capacity to formulate their own ideas, therefore, the
cave space could be a series of one-to-one learning spaces in a different
atmosphere to the remainder of the classroom.
183
184

Thornburg, Campfires in Cyberspace, 3.
Thornburg, Campfires in Cyberspace, 3.

77

FIG 126: Life = Skill transfer/application in different situations

3.4 - Inclusion

Mainstream schooling comes with a pedestal demanding attainment.
The ‘one size fits all’ mould of mass education automatically assumes the
goal for children with special needs is to integrate. This project too aims
to eventually transition children into mainstream schooling. However,
there exists a school of thought (among special educationists) that perhaps
inclusion cannot be attained in the conventional format, as the Ministry of
Education currently plans to.185
3.3.5 - Life
Life refers to the application of insights gathered through the other three
learning styles. The importance of knowledge application resonates within
the past century of educational reform. Linking back to Dewey’s critique of
education where knowledge meant a store of information aloof from doing.
The spatial connotations regarding life application can only be documented
based on information received from parents.
As discussed earlier, children with ASD have difficulty generalising skills. This
means learning undertaken within a classroom may not translate at home
or other aspects of life. The neurotypical approach offers a possible solution
by utilising neurotypical environments within learning facilities. An example
of this can be seen in the Hazelwood School for the Blind (precedent study),
where the school consists of a variety of toilets with differing fixtures to
simulate public environments for children to acclimatise to.
Thornburg’s theories while intended for cyberspace, raise awareness for the
need of a variety of learning spaces in the physical learning environment.
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FIG 127: Inclusive practice

FIG 128: Stonefields Primary School, Auckland ILE

Inclusion has been and is a controversial concept within the realm of
education. Its definition fluctuates by country as well as international
organisations such as UNICEF, UNESCO and the UN.186 The common
elements among the various definitions links to ideologies based around
participation, democratisation, equity and justice. Simply put, inclusion
strives to secure equal educational rights for all people with varied learning
needs in a general classroom.187188 Peder Haug critically discusses inclusive
ideals and practices, highlighting its multifaceted forms and applications.
The polarising approaches defining inclusion as placement for all and
inclusion as the best place for learning, raises pedagogical, legislative and
socio-economic complexities outside the scope of architecture.189

It is clear there exists a gap between ideals and realities in the implementation
of inclusion, however, many countries including New Zealand administer
different types of intermediary provisions such as satellite units. Intermediary
provisions such as transitional facilities and approaches (TEACCH) may not be
the answer to solve implementation difficulties and differences of inclusive
practices, but they provide scope for an architectural variation in the pursuit
to determine where children (neurotypical and neurodiverse) learn best.
Gaines and others surmise the existence of a variety of results from studies
regarding inclusion. Reviews of literature suggest academic and behavioural
performance of children with disabilities improve in an inclusive setting.190
Conversely, studies also show children with disabilities prefer and perform
better in special education classrooms. There are benefits of inclusion
outside the scope of teaching and learning too. Both neurotypical and
neurodiverse children displayed “growth in social outcomes and improved
self-concept.”191 Varied studies indicate inclusion may be beneficial for some
students but not all, however, further studies are required for conclusive
proof for either argument.
(See appendix 6 for a summary table outlining findings regarding inclusion,
formulated by Kristi Gaines and others + MOE document excerpt highlighting
satellite unit in cooperation.)

185 James Le Marquand, Personal Interview, Auckland, New Zealand May 8, 2018.
186 Peder Haug, “Understanding inclusive education: ideals and reality,” Scandinavian Journal of
Disability Research 19, no. 3 (2016): 206, doi:10.1080/15017419.2016.1224778.
187 Haug, “Inclusive Education:Ideals and Reality,” 206.
188 Kristi Gaines et al., “Learning Environments,” in Designing for Autism Spectrum
Disorders (London: Routledge, 2016), 184.
189 Haug, “Inclusive Education:Ideals and Reality,” 208-210.
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Gaines et al., “Designing for ASD,” 184.
Gaines et al., “Designing for ASD,” 184.
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Summary
(Flexibility)

LIGHTING

Architectural implications of all design parameters discussed in the literature
section have two common factors; Flexibility and Choice. The nature of
designing communal spaces such as schools and offices, brings with it a
notion of flexibility due to the increased usage by a variety of people, as
opposed to a residential environment such as a home. This, coupled with
a spectrum of sensitivites faced by autistic people demands for all design
elements to be used as much or as little as the occupant chooses. The
ACOUSTIC
PERFORMANCE
elements from the autism and education section are merged below, which
will later be refined with case study and precedent study findings.

LIGHTING

TING

EXTERIOR
VIEWS
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Architectural implications of Lighting include:
- Purposeful perforations to control intensity
- Upward facing fixtures
-Perimeter lighting with hidden source
- Overhangs to mitigate stark light/shadow change
- Skylight and clerestorey with louvred provision
- Mindful
of surrounding shadows SPATIAL
EXTERIOR
VIEWS
CONSIDERATIONS
- Materiality
Architectural implications of Views include:
- High sill heights
- Upward angled window openings
- Controlled glazing
- Flexibility of exposure inside/outside
ACOUSTIC
COLOUR
- Transluscent elements
to control visibiliy
PERFORMANCE
LIGHTING
- Monitoring
exterior conditions EXTERIOR
SPATIAL
CONSIDERATIONS
VIEWS
- Materiality

EXTERIOR
VIEWS

SPATIAL
CONSIDERATIONS

Architectural implications of Colour include:
- Highlighting elements wall/floor/roof
- Perception of space
- Navigation

LIGHTING

EXTERIOR
VIEWS

COLOUR
LIGHTING

EXTERIOR
VIEWS

SPATIAL
CONSIDERATIONS

SPATIAL
CONSIDERATIONS

Architectural implications of Acoustics include:
- Spatial arrangement of varied learning areas
- Materials to absorb excess sound
- Diffusers on walls + ceilings
- Acoustic zoning based on function

ACOUSTIC
PERFORMANCE

SPATIAL
CONSIDERATIONS

COLOUR

Spatial considerations encompass all the
other parameters as they inform every
aspect of the building. Spatial volumes
are influenced by the function or activity
conducted within the space which is
then informed by the combination of
the other parameters mentioned. Spatial
considerations are especially important
within learning environments and therefore
are at the top of the heirarchy.

Flexibility of
spatial volumes
ACOUSTIC
based on
PERFORMANCE
functional need

COLOUR

Communal Spaces
(Traditional Teaching)

Small Group Learning
(Teacher-Facilitator)

LIGHTING

Flexibility of
elements based
on occupant’s
need

LIGHTING

EXTERIORLIGHTING
VIEWS

SPATIAL
EXTERIOR
CONSIDERATIONS
VIEWS

EXTERIOR
VIEWS

ACOUSTIC
SPATIAL
PERFORMANCE
CONSIDERATIONS

“Escape Space”
(Individual Learning)

SPATIAL
CONSIDERATIONS

COLOUR

LIGHTING

EXTERIOR
VIEWS

ACOUSTIC
PERFORMANCE

SPATIAL
CONSIDERATIONS

COLOUR
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To formulate a design brief, various existing facilities around Auckland were
examined to highlight effective and ineffective spaces currently used for
educating children with disabilities. Outside the scope of viewing existing
spaces, conversations with teachers, principals, representatives from the
Ministries of Health and Education and paediatricians proved most valuable.
Views and opinions of various stakeholders at different stages of a child’s
educational journey with special needs were examined; from diagnosis to
early childhood and eventually primary schooling. Special education schools
are the home bases of their respective satellite units. Children learning in
satellite classes within mainstream schools are enrolled to a local special
school but attend the mainstream school if they qualify for support and are
able to learn in a semi-mainstream environment.

Children with high to very high needs will probably never see a mainstream
class due to lack of resources and impractical inclusion expectations.
However, children with mild to high needs would be utilising resources they
do not need and therefore satellite units bridge the gap between mainstream
and special schooling. Oaklynn and Arohanui special schools were both
visited first to see how different special schooling is to mainstream spatially
and otherwise. Their satellite units were Arahoe and Glenavon Primary
Schools (Oaklynn) and Edmonton Primary (Arohanui). Additionally, Mt
Roskill Primary School was also visited, a stand-alone unit with no affiliation
to a special school.

4

Case Studies

4.1 - Oaklynn Special School

Staﬀ

Storage

Recep�on

Toilets/Shower

Paved Play

The school
Sensory
Roomhas 5 satellite units in the area. Each class has approximately 6

20 Mayville Avenue, New Lynn
Waitakere 0600
New Zealand

students with similar needs and are supported appropriately with a specialist
teacher and aides. The school also provides a reverse buddy system for
Sheltered
Play
mainstream students to come interact with students of the special school.192
Recently downsized, the school removed a large block and replaced it with
Kindergarten
an outdoor uncovered paved play space. The site consists of 3 primary
blocks of function, staff block, teacher training block and children’s block.
The school provides in-house training and professional development for
staff who work in the satellite units.

Classrooms/Unit
Therapy

FIG 131: MAKESHIFT WINDOW COVERS + SPATIAL SEGREGATION THROUGH CHANGE IN FLOOR MATERIAL + HIGH CONTRAST WINDOW VIEWS
FIG 132: ZONES CREATED THROUGH MOVABLE BARRIERS AND FURNITURE (COMPARTMENTALISATION)
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FIG 129: SPATIAL ALLOCATION OF FUNCTIONS

Classrooms are setup with barriers determining different spaces for use and
a breakout room is provided in between every 2 classrooms. Spaces within
are temporarily altered due to unforeseen planning regarding sensory
design. North facing doors and windows in many rooms are covered to
reduce visual stimuli and distracting shadows. Classrooms are barren of
displays due to their distractive qualities being amplified among children
with sensory sensitivities.
192 Oaklynn School, “Oaklynn School,” Oaklynn School - For Students with Special Needs, last
modified 2013, http://www.oaklynn.school.nz/our-learning/primary/.
FIG 130: ESCAPE SPACE SHARED BY TWO CLASSROOMS
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4.2 - Arahoe Primary School

Sheltered Play

Classrooms/Unit

9-11 Arahoe Road, New Lynn
Auckland 0600
New Zealand

FIG 133: SPATIAL ALLOCATION OF FUNCTIONS WITHIN UNIT

Arahoe Primary opened its new purpose-built satellite unit in 2011. Located on
the northern end of school, the unit sits on the fringe of the school field and
paved play area. Flanked by classrooms to the west and a courtyard playground
to the south. Unlike Te Ara Hou, access to the unit is through the school and
unsheltered. The unit consists of 2 classrooms, a communal shared space, a
breakout room, 1 toilet and 2 additional rooms intended for staff. The new
building has acoustic tiles on the ceiling for noise absorption and skylights
for even lighting without shadow. Again, staff space is compromised and has
become additional storage space. The sensory room is a regular room, possibly
designed as an office now used as a break out space with a few bean bags.
According to staff the biggest issue with the unit is the toilets or lack thereof,
as there is only one toilet in the facility which is currently use by students and
teachers. While the location of the unit appears to be inclusive, acoustically
the surroundings are too loud for children to focus. The barrier between
abandonment and isolation should be a key consideration during planning.193
Ideally, the sensory room should include proprioceptive and vestibular
elements such as a soft gym and other low arousal interactive opportunities
to stimulate sensory breaks. Spaces could be categorised as learning and
recharging spaces to distinguish the function of the space.194 Play spaces are
often barren and seem as an afterthought, often unsheltered and therefore
unusable at all times. Classroom layout is similar to the special schools and
other satellite units, following a rectangular boundary with spaces segregated
by furniture, dividers and flooring material along with added shading via
shower curtains. Site topography across the unit due existing basketball courts
allows for heightened windows which overlook the school field that minimally
reduce visual distractions.

Kindergarten

FIG 134: ARAHOE PLAN (NTS) ILLUSTRATING LAYOUT

Therapy
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FIG 137: SKYLIGHT/CLERESTORY

Staﬀ

FIG 135: SECTION TECHNIQUE TO MINIMISE
VISUAL DISTRACTION
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FIG 136: ACOUSTIC CEILING DIFFUSERS

193
194

Sian Pinchen, Professional Assistance, Auckland, New Zealand May 21, 2018.
Pilar Romero, Professional Assistance, Auckland, New Zealand May 18, 2018.
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FIG 138: CLASSROOM COMPARTMENTALISATION LAYOUT - TEMPORARY SHADING, WET AREA, FURNITURE

FIG 139: KITCHEN ALCOVE

FIG 141: STAFFROOM DOUBLED AS STORAGE SPACE
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FIG 140: NATURAL LIGHT SOURCES - SKYLIGHT + WINDOWS OVERLOOKING THE FIELD

FIG 142: SECONDARY STAFF AREA TRANSFORMED INTO RESOURCE ROOM
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4.3 - Glenavon Primary School
(Te Ara Hou)
340 Blockhouse Bay Road, Blockhouse Bay
Auckland 0600
New Zealand
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FIG 143: SCHOOL AND UNIT RELATIONSHIP

FIG 145: FUNCTIONAL SEPARATION

FIG 144: UNIT PLAN LAYOUT
+ Added Prefab Class (SouthEast corner)

Glenavon Primary has the first purpose-built satellite unit in Auckland,
named Te Ara Hou (new pathway). Glenavon Primary shares similar site
specifications as Three Kings School (the site chosen for this project), it
too, has an adjoining pre-school on site. The satellite unit is located on the
eastern end of the school and has its own entry (shared with preschool). The
unit consists of 3 class rooms, which were originally 2 but have extended
due to demand. While the facility holds its title as the ‘first purpose-built’
facility for ASD, it simply seems to be a new build for hosting students from
Oaklynn, as opposed to many other units which end up being an unused
block of classrooms at a mainstream school. The area assigned is vast,
however, sensory considerations do not seem accounted for in the design
process.

Large roof overhangs allow for vast covered areas for play and negate the
sun penetrating large windows, however, usage of concrete as the primary
building material causes reverberation making the spaces in between the
two classrooms unusable for sheltered play. The large windows often cause
visual distraction making it difficult for teachers to keep students engaged.
Like Oaklynn, the satellite unit too follows a function per block model
where 3 blocks are used for teaching and 1 block is for staff and toilets.
The staffroom is extremely over populated and located in between the two
classrooms with no real separation. While this works well for supervision
purposes, the staff never truly get a space for themselves. Classroom layout
follows the home base with spaces segregated through temporary barriers
such as furniture, dividers and floor material in a rectangular classroom.
Storage space and breakout spaces were not considered and therefore do
not exist at this facility.
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FIG 146: SPATIAL ALLOCATION - COVERED PLAY

FIG 148: CONCRETE FLOORS AND WALLS CAUSING ECHO

FIG 147: STAFF AREA

FIG 149: COMPARTMENTALISATION + DAYLIGHTING FACING NORTH
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FIG 150: PREFAB ROOM - COMPARTMENTALISATON + ARTIFICAL LIGHTING
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4.4 - Arohanui Special School
82 Tirimoana Road, Te Atatu South
Auckland 0602
New Zealand

Arohanui is a special education school with 12 satellite classes in various
mainstream schools around Auckland. In addition, the school also provides
specialist teachers via their outreach programme who are all trained inhouse.195 Unlike mainstream schools, the spatial hierarchy in terms of
allotted area of spaces for children compared to staff is almost equal. The
outreach service is responsible for the specialist teacher training required
within their own satellite affiliates as well as providing substitute teachers
for other classes. Aside from funding provided by the Ministry of Education
(MOE), special school principals are proponents of Public Private Partnerships
(PPP) which yield higher quality designs.196A contemporary example is the
Flanshaw Road School satellite unit which was conceived through a rigorous
collaboration between the school staff and design team. Currently under
construction, the basic sketch illustrates how the L-shaped design allows
for supervision of two classrooms simultaneously due to the location of the
staff space.
195 Arohanui School and Specialist Outreach Service, “Host School Information,” Arohanui Special
School, accessed May 14, 2019, http://www.arohanui.school.nz/Site/Home/Host_School_Information.
ashx.
196 James Le Marquand, Professional Assistance , Auckland, New Zealand May 8, 2018.
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FIG 152: CONCEPT FOR
L-SHAPED CLASSROOM USING
Sheltered
PlayOF SUPERVISION
ONE POINT

FIG 151: SPATIAL ALLOCATION

Therapy
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Like Te Ara Hou satellite unit, roofs surrounding the paved play space have
exaggerated overhangs which act as added inhabitable spaces during bad
weather. While the overhangs were designed to be wider to comfortably
house two wheelchairs, wide top-covered corridors and transitionary spaces
provide great opportunities to allow classrooms to ‘spill’ out and produce
moments of social interaction. Classrooms follow an adapted Montessoristyle layout with semi-enclosed ‘rooms’ made of temporary barriers within
a rectangular skeleton. The importance of breakout spaces is expressed
specifically within special schools due to the vast range of disabilities among
children utilising the same space. Nevertheless, these spaces are often
unconducive spaces or left-over storage spaces of classrooms which are often
stark and dingy. The image to the far right illustrates adaptive renovation
of a previously adjoining storage space being turned into a much-needed
alcove for the existing classroom through an opening in the wall.

FIG 154: COMPARTMENTALISATION THROUGH WALL SEPARATION + BARRIERS FOR ISOLATION
FIG 155: COMPARTMENTALISATION + CUBBY HOLES

FIG 153: EXTENDED EAVES +
CORRIDOR SPACE USED FOR
SHELTERED PLAY
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4.5 - Edmonton Primary School
School Road, Te Atatu South
Auckland 0610
New Zealand

FIG 156: MAINSTREAM SCHOOL AND SATELLITE UNIT RELATIONSHIP (NTS)

FIG 157: UNIT FUNCTION ALLOCATION

The satellite unit at Edmonton Primary is extremely well located as it does
not sit abandoned from the remainder of the school, nor is it in too close
a vicinity of other auditory disturbances. Flanked by the communal paved
space of play to the west, the staff block to the south and buffered by a
green space to the north, the unit sits tucked on the eastern fringe of the
site. The design shares resemblance of the units from Arahoe and Te Ara
Hou in terms of spatial functions and their formal representations. It follows
a simple three block stack with a double-heighted classroom (yellow)
being hugged by single story blocks on either side. The western block (red)
comprises of a kitchen and staff space with a glazed viewport for monitory
purposes. Ancillary functions are located within the eastern block (purple)
with showers and toilets.

Due to a lack of storage space, the unit received a much-needed extension
in the form of a patio on the northern face to house wheelchairs and other
large physical therapy equipment. The classroom is well lit with high south
facing windows flooding in even light. Formally, the class room is square
in shape with the bottom corners mitred. On the north west corner of the
classroom stands a black gazebo which acts as a sensory break out space
(pictured right). Edmonton satellite unit upon its entrance has an airlocked
security door for the ‘runners’, an unprecedented feature among other units.

FIG 158: MAINSTREAM SCHOOL AND SATELLITE UNIT RELATIONSHIP (NTS)
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4.6 - Mount Roskill Primary School
(Endeavour Centre)
37-65 Frost Road, Mt Roskill
Auckland 1041
New Zealand
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FIG 159: SCHOOL AND UNIT RELATIONSHIP PLAN (NTS)

FIG 160: SPATIAL SEPARATION 3D

Mt Roskill Primary is unique in that, it functions as both a special and
mainstream school. The Endeavour Centre currently caters for 42 students
with a range of learning difficulties.197 Students supported within the centre
must still qualify for ORS government funding. The purpose-built centre has
4 class rooms, on-site therapy space and specialised physical equipment for
mobility.198 Thoughtfully located at its conception, the centre now stands
adjacent to a large covered area utilised by the entire school. While this
space is beneficial for its secured play qualities, the acoustic reverberations
caused throughout learning periods can affect concentration levels of
children. Make-shift visual barriers reduce distractions, however due the
close vicinity of the spaces, children eventually are distracted. Classrooms
follow the similar layout of all other case studies with a few key differences.
197 Sonya Lamb, Professional Assistance, Auckland, New Zealand May 4, 2018.
198 Mt Roskill Primary School, “Endeavour Centre - Te Puna Nanaiore,” Mt Roskill Primary School,
accessed May 14, 2019, http://www.mrps.school.nz/endeavour-centre?tmpl=%2Fsystem%2Fapp%2Fte
mplates%2Fprint%2F&showPrintDialog=1.

FIG 161: DAYLIGHING WESTERN FACADE

All classrooms are divided by adjustable walls to extend areas if necessary.
However, placement of equipment and furniture suggests the function is
rarely used. Classrooms also have a soft gym corner which acts as a breakout
space. Each classroom has an assigned outdoor play space (covered)
separated through temporary barriers and fencing. Spatially, all classrooms
are double-height upon entry with the ceiling sloping downward. Large
windows are placed above room entries to funnel light from the exaggerated
central clerestory walkway.
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FIG 163: SENSORY/PLAY CORNER

FIG 164: PLAYSPACE BARRIER
FIG 165: LIGHTING THROUGH CLERESTOREY + ARTIFICAL LIGHTING

FIG 162: COMPARTMENTALISATION - WARDROBE + FURNITURE
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EXTERIOR
VIEWS

Summary
Upon meeting with staff from all facilities a common list of issues began to form. Special school
home bases (Oaklynn and Arohanui) were larger in size due accommodation of children with
various disabilities. However, they faced the same issues as their satellite units within mainstream
schools (Arahoe, Glenavon and Edmonton)

LOCATION

COLOUR

The common issues included (based staff hierarchy):
Location relative to remainder of school (based on Spatial connection and Acoustics)
Lack of flexible spaces (link back to previous summary)
Lack of design for purpose
Access to outdoor play
Storage
Staff Space
Shared indoor communal space
Acoustic barriers

LIGHTING

EXTERIOR
VIEWS

LIGHTING

The issues raised above, link directly to the design toolkit which began in the literature section
with the added considerations of locating the unit on a mainstream school site. A visual summary
is illustrated on the next page.
LIGHTING

EXTERIORLIGHTING
VIEWS

SPATIAL
EXTERIOR
CONSIDERATIONS
VIEWS

SPATIALACOUSTIC
CONSIDERATIONS
PERFORMANCE

ACOUSTIC
PERFORMANCE
ACOUSTIC
PERFORMANCE

COLOUR ACOUSTIC
PERFORMANCE

SPATIAL
CONSIDERATIONS

EXTERIOR
VIEWS

SPATIAL
CONSIDERATIONS

LITERATURE STUDIES

+

While most of the units visited were supposed to be purpose-built, there were a multitude of
disparities between architectural intent and usage of the spaces. The primary issue was related to
spatial considerations, both within the classroom and extended throughout the unit in relation the
remainder of the school.
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5

Precedents

FIG 166: HAZELWOOD SCHOOL FOR THE BLIND

199 Educational Services, Hazelwood School Handbook, (Glasgow, Scotland: Glasgow City Council, 2016), accessed May 12, 2019,
https://www.glasgow.gov.uk/CHttpHandler.ashx?id=14521&p=0.
200 John Hill, “Hazelwood School,” A Daily Dose of Architecture Books, April 28, 2008, https://archidose.blogspot.com/2008/04/
hazelwood-school.html.
201 HundrED, “Hazelwood School,” HundrED, accessed May 12, 2019, https://hundred.org/en/innovations/hazelwood-school.

“Even the smallest feature of architecture
can be conceived as a learning aid.”
– Alan Dunlop
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5.1 - Hazelwood School
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gm + ad (Gordon Murray + Aland Dunlop Architects)
[Glasgow, SCOTLAND] 2007
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Due to the mobility concerns of the programme, navigation and wayfinding
predominantly steered the design outcome. The winding plan created due
to existing beech trees on site allows for strong internal circulation, while the
concave bends allow for cradled outdoor openings. Indoor-outdoor realms
seamlessly transition due a practical need of immediacy between the spaces
to ensure safety of students.202

Classrooms

Beech Trees

Therapy

Life Skills House

Communal/Corridor

Drop Oﬀ / Entry

202 John Hill, “Hazelwood School,” A Daily Dose of Architecture Books, April 28, 2008, https://
archidose.blogspot.com/2008/04/hazelwood-school.html.

FIG 169: ARCHITECTURAL EXPRESSIONS USED

Hazelwood school is a purpose-built state facility with 52 children aged 4-18 who have severe visual,
mobility, cognitive and sensory impairments.199 Many of the school’s pupils are dual sensorially disabled,
representing the most extreme cases of disabled children of the city’s educational roll.200 All students
are autistic and requiring lifetime support. The project demanded a range of complex clinical needs
unlike any other architectural design. Pre-design approach was a collaborative experience involving
extensive workshops and discussions with the school community to better understand and cater for
the specific users of the facility. The project involved combining two existing schools together on one
campus while simultaneously eliminating all institutional and conventional thinking of school design.201
Conceptually the design aimed to provide a space to foster independence and secure learning.

FIG 167: CONCEPT DRAWING
FIG 168: SPATIAL ARRANGEMENT ANALYSIS
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The double-loaded curving corridor also doubles as a navigational trail rail
and storage space to reduce clutter within adjoining classrooms, which had
been declared by staff as the root cause of visual distractions leading to
loss of concentration in some students.203 Storage boxes stand below the
clerestory glazing and are fronted by a series of zig-zagging wooden walls
(trail rail) cladded in cork at hip height, embedded with tactile signifiers
allowing visually impaired children to orient themselves within the school.204
Other tactile signifiers aside from the common use of light and colour include
floor textures and purposefully placed HVAC grills which aid in independent
movement along the corridor.205
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FIG 172: NAVIGATIONAL TOOLS - TRAIL WALL + HVAC SYSTEM ON THE FLOOR

203 Aidrian Welch, “Hazelwood School, Glasgow,” Glasgow Architecture, last modified February 11,
2019, http://www.glasgowarchitecture.co.uk/hazelwood-school.
204 Alan Dunlop, Hazelwood School, (Glasgow Scotland: Professor Alan Dunlop, n.d), accessed
May 12, 2019,
205 Alan Dunlop, “Hazelwood School Glasgow by Alan Dunlop Architect,” Aasarchitecture, last
modified September 29, 2016, https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alandunlop-architect.html.

FIG 170: CURVILINEAR CORRIDOR DESIGN

TRAIL WALL
STORAGE
TOILETS

Classrooms are located along the northern edge of the site overlooking green
play spaces and gardens, creating intimate outdoor teaching environments.
High northern clerestory walls form the façade allowing maximum daylight
to penetrate deep into the building with even distribution. Various forms of
therapy spaces are provided in the western end of the school including a
hydrotherapy pool, soft play room, gymnasium and musical therapy areas.206
Ancillary spaces include a dining hall, a variety of toilet facilities with
different types of fittings to educate and prepare children for other social
circumstances and dormitories for older children to experience a degree of
independence in a secure environment.207
206 Tsabikos Petras, “Independence Spaces - Hazelwood School Glasgow,” GreekArchitects.gr
E-περιοδικό για την αρχιτεκτονική, last modified May 1, 2011, https://www.greekarchitects.gr/en/
educational/independence-spaces-hazelwood-school-glasgow-id4150.
207 Alan Dunlop, Hazelwood School, (Glasgow Scotland: Professor Alan Dunlop, n.d),
accessed May 12, 2019, https://network.aia.org/HigherLogic/System/DownloadDocumentFile.
ashx?DocumentFileKey=00240c61-7319-4506-ab19-8678fe2e0857.

FIG 174: CLASSROOMS WITH SOME HIGH WINDOWS TO RESTRICT DISTRACTING VIEWS + EXPOSED STRUCTURE TO
INDUCE CREATIVITY

Material choices were paramount as they determined how the school
would be ‘felt’ by its occupants. A palette of highly textured materials which
could stimulate touch and smell were selected for their sensory qualities.208
The beam structure is an exposed timber frame naturally weathering.
Weatherboards used, contain strong grains which offer a gentle rippled
navigational cue through tactility. Reclaimed roofing slate and zinc tiles hang
vertically as cladding to signify external spaces. On the southern elevation
the tiled walls become a strong heat source due to the sun, providing a
secondary cue of location for students. 209

FIG 171: SECTION SHOWING USE OF CLERESTOREY, TRAIL WALL AND STORAGE

208
209

Dunlop, “Hazelwood School.”
Dunlop, “Hazelwood School.”

FIG 173: NORTH ELEVATION - MATERIAL CONTRAST
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FIG 177: CONCEPT DIAGRAM

FIG 175: ADMINISTRATION BUILDING SALE ST SPECIALIST SCHOOL

Sale Specialist School was created through the consolidation of multiple
existing campuses into a single purpose-built educational facility on a
greenfield site.210 Originally opened in 1984 to accommodate 15 students,
the roll increased to 70 in 2014 with the school having spread across 3
campuses utilising portable buildings as classrooms.211 A dire need for space
was approved by the government to provide the only dedicated specialist
education facility within the area. The new school is projected to cater for
144 students between the ages of 5 and 18 with the provision of adding a
further 40 students with additional buildings.212
210 Emily Flint, Professional Assistance via Email, Auckland, New Zealand, March 25, 2019.
211 Gippsland Times, “$7.6m for Sale Specialist School,” Gippsland Times and MAFFRA Spectator,
April 22, 2015, xx, http://www.gippslandtimes.com.au/story/3028070/76m-for-sale-specialist-school/.
212 Gippsland Times, “Sale Specialist School”.

5.2 - Sale Specialist School
ClarkeHopkinsClarke Architects (CHC)
[Victoria, AUSTRALIA] 2017
The plan comprises of 5 building blocks situated around a central plaza. The
homesteads are located to the north, northwest and west of the plaza, with
the administration block to the east and a multipurpose block to the south.
Facilities are planned to incorporate separate learning buildings for different
ages to provide the traditional schooling transition feel of mainstream
schooling. However, there are no specific ages assigned to the facilities and
they can be used as required to allow flexibility.213
Student safety was given utmost importance in concept of the design and
therefore implemented throughout various design decisions. Due to the site
being adjacent to a highway, pick and drop off zones required security as
well as a bus-loop drop off at the central plaza. 214
213
214

Emily Flint, Professional Assistance via Email, Auckland, New Zealand, March 25, 2019.
Flint, “Sale School Professional Assistance via Email.”

FIG 176: ARCHITECTURAL EXPRESSIONS OF TYPES OF SPACES USED

FIG 178: FLOOR VARIATION WITH TEACHING SPACE
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The design responds to a contemporary pedagogy in which spaces provided
are engaging and supportive for diverse learning needs of every student.
Each homestead roughly equates to what a satellite unit should potentially
provide. The learning homestead contains 6 classrooms with a variety of
spaces to allow students access to the type of space that gives them most
personal comfort and choice in their learning. Learning spaces are flexible
as they have the provision of being opened for large group activities as
well as quiet rooms and secure external courtyards for reclusive learning.
Courtyards are strategically placed behind or beside homesteads to “reduce
the need for fencing and creating a less institutional environment.”215
The corridor provides spaces for learning with social gathering areas and
seating nooks promoting interaction. Classrooms share a kitchen area, quiet
room and a disabled toilet with shower. Visual connections between spaces
allow students to experience various forms of learning prior to engaging
and applying themselves, further reinforcing the idea of the contemporary
learning model straying from the traditional ‘one size fits all’ thinking. Staff
area is situated centrally with glazed walls for passive supervision as well as
designated offices and rooms for therapy.216

FIG 180: INDOOR - OUTDOOR FLOW

FIG 181: LEARNING STREET - CORRIDOR AS EXTENDED CLASSROOM
FIG 182: PROPRIOCEPTIVE ROLLERS TO FEEL WEIGHT FORCE OTHER THAN HUMAN TOUCH - FOSTERING PLAY

FIG 179: JUNIOR BUILDING - SPATIAL ALLOCATION ANALYSIS
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215 Flint, “Sale School Professional Assistance via Email.”
216 Clarke Hopkins Clarke, “Sale Specialist School,” CHC, accessed May 13, 2019, https://www.chc.
com.au/project/sale-specialist-school.

A signature element used among other educational works by Clarke
Hopkins Clarke includes the use of spinning poles in the corridor space
for its proprioceptive and play potential. This is coupled with the learning
environment ‘spilling’ into the communal corridor, activating it for usable
space, changing the notion of corridors as simply transitional realms.
Emily Flint, an architect involved on this project comments on how the
theory of the space within a mainstream school and special school should
remain the same. Education no longer looks like rows of students learning
from one source. Learning spaces now respond to each student’s individual
learning needs and these various needs must be met by providing a variety
of spaces to give students the opportunity to engage with their learning.217
217

Emily Flint, Professional Assistance via Email, Auckland, New Zealand, March 25, 2019.
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FIG 183: WESTERN AUTISTIC SCHOOL DRONE SHOT

Western Autistic School (WAS), is an educational organisation
with two campuses providing programmes for primary and
secondary students diagnosed with ASD. WAS offers a shortterm intensive program for early primary years as well as
limited spaces in specialist programmes for upper primary
and secondary pupils.218 The school utilises research-based
knowledge and expertise to construct programmes and
services to assist the educational processes of children
with ASD.219 The educational model employed at WAS
incorporates best practice in the education of students with
ASD, fostering integration into mainstream or special schools
with provision of support. Established in 1979 in a church
hall with six pupils, the purpose-built school in Laverton
recorded 200+ students in 2014.220
218 Melbourne Schools, “Western Autistic School,” Melbourne Schools - Public
and Private Education, accessed May 27, 2019, http://www.melbourneschool.
com/Western-Melbourne/Niddrie/Western-Autistic-School/35115.
219 Wikipedia, “Western Autistic School,” Wikipedia, last modified May 25,
2008, https://en.wikipedia.org/wiki/Western_Autistic_School.
220 Wikipedia, “Western Autistic School.”

5.3 - Western Autistic School
Hede Architects
[WESTERN AUSTRALIA] 2010
Staﬀ
Classrooms
Therapy
Covered Play

The campus at Laverton consists of learning spaces, specialist teacher
support and a short-term adolescent intervention programme (Wattle
Education). The main feature of the school is the three pods consisting of
eight learning areas around a central communal space. Each learning space
also houses a kitchen, breakout space and storage areas combined with
controlled outdoor play. The pods are assigned to different age groups and
act as smaller sub-school environments. The use of pods provide a refreshing
plan layout for learning spaces, compared to the standard double-loaded
corridor with classrooms. Close vicinity of learning spaces causes a lack of
sufficient acoustic barriers; however, most classrooms are separated with
storage, kitchen and escape spaces.
FIG 186: INTERNAL COURTYARD SPACE CREATED BY BUILDINGS AS FENCING (SECURE)
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FIG 184: CONCEPT PLAN

FIG 185: USE OF MAGDA MOSTAFA’S PRINCIPLES
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The wattle acts as the school’s own satellite unit. The stand-alone building
consists of a large central communal space, flanked by two learning areas
(classrooms). The classrooms each have a silent room and a relax area
(which are not present within the pods). The wattle also houses its own staff
space, kitchen and laundry area.
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FIG 188: SPATIAL ALLOCATION ANALYSIS OF WATTLE (SATELLITE UNIT)

FIG 187: SPATIALRecep�on
ALLOCATION ANALYSIS OF ONE POD
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FIG 189: CURVING CORRIDOR - NAVIGATIONAL TECHNIQUE

The campus at Laverton also has an Autism Teaching Institute (ATI) which
was established in 2005. The ATI provides specialist teacher training at
diploma and graduate diploma levels in teaching students with ASD and
implementing change, (similar to the base schools Arohanui and Oaklynn
analysed in case studies section). An increase in spaces for teaching teachers
within special education schools has occurred in response to a perceived
need for specifically trained professionals.221
Additional spatial requirements to accommodate various age groups of
children, teachers and staff creates a central communal and administrative
building. These individual buildings create a central light court (courtyard)
which is fenced by the surrounding buildings, as opposed to standard rail
fencing which is often used to segregate children.
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FIG 191: SENSORY ROOM (OPPOSITE OF BREAK OUT SPACE)

221 Western Autistic School, “WAS Initiatives,” Western Autistic School, last modified 2018, https://
westernautisticschool.vic.edu.au/was-initiatives/.

FIG 190: USE OF COLOUR FOR NAVIGATION + DETERMINING DIFFERENT ARCHITECTURAL ELEMENTS
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PRECEDENT STUDIES

COLOUR

CE

Summary
The main issue faced with precedent examples was the predominant reliance
of spatial analysis in plan. As opposed to the case study analysis which was
experienced as staff and children would on a regular basis. However, all the
examples above were purpose-built buildings with an emphasis of architectural
intent on circulation spaces (corridor play, way finding, navigation tools).
A secondary consideration, not explored in literature was the importance
of materiality. Textured, non-reflecting (light/sound), durable materials are
ever important within a sensory sensitive facility. The key findings in terms of
architectural implications and hierarchy of importance are listed below.
Way Finding (colour, tactile)
Corridor Navigation
Spatial allocation
Variety of Spaces
Materiality
Differing architectural elements (wall/floor height)
Boundaries (threshold, entry etc)

LIGHTING
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LOCATION + ACOUSTICS
Case Studies Analysis

SPATIAL
CONSIDERATIONS

VIEWS

ACOUSTIC

PERFORMANCE
SPATIAL CONSIDERATIONS Literature
Analysis
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LIGHTING

The toolkit grows with the addition of precedent analysis elements, merged
with the case study and literature priorities.
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6.2 - Site Selection
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FIG 192: LOCATING THE SITE - NEW ZEALAND (NTS)

FIG 193: LOCATING THE SITE - AUCKLAND (NTS)

FIG 194: LOCATING THE SITE - AUCKLAND SUBURBS - THREE KINGS (NTS)

FIG 195: LOCATING THE SITE - THREE KINGS - SURROUNDINGS (NTS)
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MT EDEN RD
QUARRY
QUEENSWAY (NO EXIT)
SITE
THREE KINGS SCHOOL
ST ANDREWS RD
KINDERGARTEN
CEREBRAL PALSY SCHOOL
MT ALBERT ROAD
RANFURLY VILLAGE

Site selection was a straightforward task due to the program of the project.
The selection process was driven by the premise that the it would be located
within an existing mainstream school. This determined any school chosen
would naturally already be a suitable space for children. The key determinant
for site selection then fell to the surrounding buildings within the school
premises and their spatial relationships as discussed throughout this text.
A secondary agenda was to choose a mainstream school with no existing
satellite unit to avoid any preconceived notions of spatial arrangements and
current use. Therefore, none of the case study sites could be used.
Auckland being a diverse city in every sense of the word, provided an
umpteen number of possible sites. As the selection criteria was quite broad,
the mainstream school selected, could have been located within any suburb.
Three Kings School was selected due to the capability of the site’s
surroundings and history reflecting the needs of children with ASD as well as
its features being able to be seamlessly interwoven into the design process.
The real challenges regarding site allocation only arise after determining
the mainstream school due to the spatial considerations (see design toolkit)
regarding inclusivity. Location, Access, Navigation, Wayfinding and Acoustics
determined where within the mainstream school the satellite unit was
placed. The hierarchy placed on location of unit influences all other decisions
that followed, such as classroom and therapy spaces design.

The school is located at an arterial intersection of Auckland city, Mt Eden
and Mt Albert road. The property is shared by three educational facilities,
already making it an educational precinct. Aside from the mainstream
school, there is a kindergarten and a cerebral palsy school (Carlson now
Central Auckland Specialist School (CASS). The addition of a satellite unit
would only increase the area’s diversity, while providing the students an
unprecedented opportunity for interaction.
Furthermore, Three Kings School is located opposite to the Ranfurly Veterans
Home which offers a great of opportunity for intergenerational interactions,
which have been proven to be beneficial for both parties. Consequently,
this relates to Temple Grandin’s suggestion of utilising retired individuals
as mentors (like her own experiences of a retired scientist nurturing her
interest in science through drawing). The suburb is also famously known for
its quarry (recently closed), accredited for paving many of the city’s roads.
A development plan is set in motion to occupy the quarry with apartment
blocks, indicating an influx of population within the suburb in the years to
come.
(for more detailed information regarding site surroundings refer to appendix 8,
where the landscape, geology, school and quarry history is explained further.)

3m
FIG 196: SITE SURROUNDINGS OF 944 MT EDEN ROAD, THREE KINGS
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FIG 197: Approx. 1:100 Section from Mt Eden Rd of rockwall +
Entry into School Hall (Green Line on Plan western end of ‘Site’)
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6.3 - Locating the Site

FIG 198: TEACHER CARPARK ENTRY (MT EDEN RD
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FIG 199: MAINSTREAM SCHOOL (SOUTHEAST PAVED PLAY AREA)

FIG 200: SHELTERED PLAY

FIG 201: MAINSTREAM CLASSROOMS

FIG 202: SOUTHWALL
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Access is an essential part of architecture, especially for communal buildings
such as schools. Futhermore, accesibility plays a larger role within inclusivity
as entry and exits points should not be segregated for use.

ACCESS

Keeping this in mind, drop off/pickup zones, foot traffic heavy zones and
possible satellite unit access points will be analysed below.
Primary points of entry/exit to the school(s) are located across the eastern
and western flanks of the property. Parents and caregivers momentarily
park on the already busy Mt Eden Rd at peak times for drop offs and pickups.
Teacher carparks are available for all three (current) facilities, with the
mainstream school carpark located off Mt Eden Rd, CASS kindergarten
carparks along and off St Andrews Rd
Walking accessibility points are scattered all along the east and west ends
of site, with the main entry on the south-west corner. However, this main
entry, now opens almost directly onto the main intersection, which raises
saftey concerns.
Conversely, the entry points from the east are far less car traffic heavy (St
Andrews Rd).
Queensway a no exit street meets the school field on the northern boundary,
flanked by residential housing, providing another subdued walking entry/
exit for children.
Three Kings School is one of the few schools remaining in Auckland without
fencing. While fencing may be installed soon, it will interfere with the current
public access used by many to reach the bus stop.
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FIG 203: ACCESS ANALYSIS (NTS)

FIG 204: DRONE IMAGE OVER INTERSECTION LOOKING NORTHEAST
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case and precedent studies revealed the importance of acoustic
performance within an educational setting. Prior to locating the unit on site,
some basic acoustic analysis was considered.

FIG 208: DETERMINING LOCATION OF UNIT ON SITE (NTS)

PERFORMANCE
Literature,

The large precinct sits beside an extremely busy intersection located on
the south west corner of the school. In addition, Mt Eden Road leads into
the CBD with frequent buses passing both ways throughout the day. The
proposed area to locate the unit would have to occupy the field in some way
due to the majority of the mainstream school being located on the southern
border. CASS sits to the east and the kindergarten almost dead centre of the
property. The intent of the this proposal, and subsequently a satellite unit, is
to intrude as little as possible with the exisiting building layout.
The ideal acoustic location for the unit would be the paved courts on the
north eastern corner of the precinct. This is simply due to the distance
between the noisest parts of the site (mainstream school + intersection)
being at the polar opposite ends. As mentioned earlier, St Andrews Road is
far more discrete in comparison. However, locating the site at the existing
courts would mean children would have to walk the entire campus to reach
mainstream classes, interfering with inclusive practices. Furthermore,
as learnt from case studies, there lies a fine line between isolation and
abandonment.
Conversely, locating the unit as a extension of a current building too would
be problematic as seen in Arahoe case study.
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FIG 205: ACOUSTICS ANALYSIS (NTS)

FIG 206: OVERLOOKING FIELD

FIG 207: OVERLOOKING PAVED COURTS

The choice to locate the unit on the eastern end of the field combined
existing access routes as well as acoustic isolation.

ACOUSTIC
PERFORMANCE

FIG 209: DRONE SHOT OF SITE

Keeping the notion of inclusivity in mind, the project proposes utilising the
existing points of access as all students occupying the schools currently
do, with the introduction of a new entry from Queensway for disabled
access. This is due to the site being home to historic, heritage stone
walls and stairs which were not designed to accomodate wheelchairs.
Additionally, the unit is located within close proximity to the school hall
and swimming pool in order for children from the unit to be able to take
part in communal events with peers.
Three Kings reserve can be accessed with supervision and act as an
extension of the school field.
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6.4 - Site Views

FIG 213: EXISTING STONE STAIRS LEADING TO FIELD/PAVED COURTS

FIG 214: ST ANDREWS RD ENTRY

FIG 211: ROCKWALL

FIG 212: PATHWAY FROM ST ANDREWS RD CONNECTING MT EDEN RD

FIG 210: DRONE SHOT MARKING CORRESPONDING IMAGES
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6.5 - Program
It is imperative to understand how many children can and will be
accommodated within the satellite unit. The nature of satellite units, as
their function suggests, is to be a smaller version of a special education
school. Size is also influenced by funding. As discussed in the ORS section,
only students who qualify for support are eligible to attend satellite units.

FIG 215: MOE AREA ALLOCATION CALCULATOR

There exist mutual benefits for host schools and base schools agreeing
to build a satellite unit. Base school’s students receive specialist teaching
and gain opportunities to integrate in mainstream environments and host
schools receive additional footprint entitlement. The Ministry of Education
funds the project, new build or upgrade of existing space and determines
the allotted funding through an area entitlement calculator.As seen above,
the space per child depending on their needs is 3 - 11m2 within teaching
areas.
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This project technically would not qualify for funding as it aims to serve
children with ASD with mild to high needs who would not qualify ORS
funding as well. Therefore, this project only adopts the concept of satellite
units and does not aim to assign space based on MoE calculations.
Opposing the MoE’s strict, albeit scarce allotment of space are Simon
Humphreys and John Jenkins, two UK-based architects who while proposing
the Thomas Bewick School (Autism Centre in Newcastle) felt 27,000sqf
(2500sqm) for 90-100 pupils was far too less space per child. Humphreys
suggests “about 460sqf per child”1 should be allotted when designing for
autism. This provides a stark contrast to the MoE’s area entitlement with
a difference of over four to ten (approximately 42 sqm) times more space.
As many elements related to autism, there does not exist one correct answer.
The MoE’s calculation would have been formulated for two classrooms and
ancillary areas, whereas Thomas Bewick School would be an entire campus.
Based on case studies, a standard mainstream sized classroom
accommodated 8-15 students per class. As this project aims to integrate
the vast spectrum of mild to very needs children, each classroom will be
designed accommodate 15-20 students. Staff to student ratio is based on
the needs of each individual and therefore the number of occupants per
class will always be in flux.

1 Christopher Henry, “Designing for Autism: Spatial Considerations,” ArchDaily, last modified October
26, 2011, https://www.archdaily.com/179359/designing-for-autism-spatial-considerations?ad_
medium=widget&ad_name=recommendation.

6.5.1 - Additional Program
As discussed throughout this text, opportunities offered to children with
ASD is one-way architecture can help induce a sense of agency. Intervention
strategies to help mitigate autism rely on identifying stress inducing
behaviours and subsequently providing techniques to help deal with the
hyper or hypo sensitivity in a safe and appropriate manner.
As seen in case studies and precedent studies, many schools offer inhouse specialist teacher training for staff to work in corresponding satellite
units. While a staff training space would be beneficial, the nature of the
site chosen is diverse in student needs (CASS). Therefore, the additional
programme proposed is to be a diagnostic and therapy space. Unlike a full
scale therapy centre, the space is evisaged to service the children within the
unit primarily but is available to be used by the entire precinct as well as be
open to the public, functioning both on weekdays and weekends (similar to
Mt Roskill Primary School Unit). The therapy space, unlike a teacher training
space also addresses the issue of school buildings often not being able to
be used productively during holidays and weekends. A swimming pool for
hydrotherapy as well as converting one of the courts into an indoor gym is
proposed. Access to the therapy centre will be from Queensway (indicated
before).

Administration:

Reception
Staff offices
Assessment/Diagnostic area

Educational:

Classrooms (Communal/Group/Individual)
Therapy rooms
Communal corridor
Outdoor learning
Gymnasium

Ancillary:

Toilets + Showers
Kitchens/Wet areas
Storage

The spaces listed illustrate the use of the unit:
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FIG 217: SITE CONDITIONS (GROUND PLANE CHANGE) + CASCADING CLASSES

The initial idea was to incorporate the gradient by having each
classroom cascade below the other, creating a dynamic northern
façade with immense opportunity for daylighting design. Within the
classroom, the basic concept was to extrude compartmentalising
elements which exist in most classrooms and break the rectangular
form. The compartments were envisaged to correspond with David
Thornburg’s primordial metaphors for learning. Each space within
the classroom would also cascade, promoting spatial sequencing on
a public to private gradient (campfire/watering hole/cave).
A variety of classroom spatial arrangement iterations to incorporate
a mixture of curvilinear and rectilinear elements were investigated.

6.6 - Initial Design Investigation
The initial design investigation proposed hugging the satellite unit against
the curving rock wall (south-east corner of the field) for security and safety
purposes, as it provided a natural boundary to one side of the unit while
simultaneously being as far away as possible from the unfenced Mt Eden
Road edge (western boundary of site). Formally, the concept aimed to
utilise the three-access axes (mainstream school link/St Andrews Rd link and
Queensway link) as a circulatory artery, with classrooms branching off to the
west, an outdoor area to the east and the therapy centre to the north-east.

The first iteration utilised an extremely proprioceptive approach toward the
educational environment, both on the macro (unit) and micro (classrooms)
level. This was based on the existing site’s changing ground plane condition
as well as the influence of David Thornburg’s variety of learning spaces
theories. On the macro level, the design needed to overcome the difference
in ground plane heights (3 metres) of the field and the top of the rock wall,
especially where the access to the mainstream school is located.

Keeping inclusivity and shared use of amenities in mind, the design concept
proposes the walking path from St Andrews Rd which bends along the top
of the rock wall and leads into the mainstream school be sheltered and
act as the unit’s main form of entry. The sheltered roof will also extend to
the school hall, promoting frequent usage and engagement for communal
activities. The main entry is also adjacent to the Central Auckland Specialist
School (CASS), which can share pick up/drop off zones.
While the form of the classroom fluctuated throughout the design process,
the overall program spatial sequence was set. This was due to the therapy
centre needing its own entry for use without causing distractions to students.
A sweeping curve for the circulation space remained constant as an element
for ease of navigation and wayfinding.

FIG 216: CONCEPT DIAGRAM

Communal

Informal Group
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Escape Space

FIG 219: EXTRUSION OF EXISTING CLASSES - CONCEPT DIAGRAM
FIG 218: PROPRIOCEPTIVE CONCEPT OF ARRANGING AREAS BY HEIGHT CHANGE
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FIG 220: ITERATION 1 - CASCADING CLASSES + RAMP FOR CIRCULATION (3M FALL)

FIG 222: CASCADING CONCEPT SKETCH

FIG 225: INTERLINKING CLASSROOMS - MAINSTREAM EDUCATION MODEL

6.6.1 - Iteration 1
In the first design iteration, the circulation artery attempted to use a
central ramp flanked by stairs dropping 750mm per class. Halfway down,
a sheltered communal use podium overlooked the outdoor learning and
play space, facing the rock wall (which acted as a natural boundary). The
artery would then merge with ground plane (Field) and converge with
the main entry from the east and follow onto the therapy space which
was initially proposed as a two-storey space.

It was quickly learnt why mass educational buildings are
predominantly modest in form. The foundation of classroom design
relies on repetition of shapes and corresponding measurements to
ensure tessellation is achieved. This meant shared walls between
two classrooms had to have the same properties regardless of their
functions being opposite in nature. This can be seen in the linking
image above where 3 different types of wall coverages (slanted/
curved vertical and horizontal) were experimented with. However, in
some instances the slanted wall could work. (see fig), As one class’s
cave space has an inward angled wall to promote seclusion, while the
other side of the wall slants outward in a communal space to make it
appear larger and double as reclined seating.

The classroom form originated from case studies highlighting the
importance of requiring a variation of spaces (gathering mat space, small
group space, individual learning space, staff area and amenities (kitchen
+ toilets + storage). These spaces were then placed into a hierarchal
system which utilised spatial sequencing and acoustics to determine
their locations in relationship to each other.

FIG 221: CASCADING CLASSROOM MODEL
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FIG 223: BUBBLE DIAGRAM - ITERATION 1 (CLASSROOM)

FIG 224: BUBBLE DIAGRAM - REALISED

The key downfall of this iteration turned out to be within its central
premise of level change. The realities of achieving noteworthy
changes in height to get a sense of ‘travelling further down to reach
the cave’, meant each classroom would need
abundant ramp space in conjunction with the
varied learning environments to maintain an allinclusive practice.
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FIG 226: VARIETY OF WALL + FLOOR EXPRESSIONS

WORKROOM

FIG 237: CONCEPT DIAGRAM

FIG 234: ITERATION 3 SKETCH

FIG 238: TWO FORCES ACTING ON CURVED
SURFACES ALWAYS

FIG 230: NON-STANDARD
TESSELLATING PLAN CREATES
AWKWARD SPACES

Inability to tessellate in an interlinked manner opens opportunities for
new spatial relationships as classrooms can be either shut off from each
other (same shape repeated) or look into each other (floorplan flipped
horizontally). Keeping the same orientation created a more private outdoor
space, while facing each other posed challenges regarding views. The
intermediary spaces between classrooms also act as an outlet from the
corridor area, leading onto the school field.

COMMUNAL
ENTRY

The use of a curved wall results in a concave and convex surface within the
adjacent spaces of the divide. The convex wall gives an impression of an
expanding movement toward the experiencer or an enfolding movement
protecting the space within. In its essence a convex surface resists approach
toward its interior space. However, its double effect lies in its guiding capacity
leading the experiencer around a corner with its bend. Thus, a convex wall
can be characterised not only its outward expansion but also by an inward
facing concentration. This is demonstrated within the new cave space which
has been re-established as a central element of the classroom.

FIG 235: ITERATION 3 MODEL - CAVE AT NUCLEUS

FIG 236: COURTYARD SPACE SPLITS IRREGULAR
CLASSES

FIG 231: INDIVIDUAL CLASSROOMS ALLOW IN-BETWEEN SPACES
FOR COURTYARDS

FIG 233: ASSIGNING
LEARNING
ENVIRONMENT BY
SPATIAL TENDENCIES

CAVE

6.6.3 - Iteration 3 + 4
The third and fourth iteration stem from similar principles, with key
differences in entry into classroom from corridor, escape space becoming the
central element of the classroom and the use of concave and convex walls
for smoother curves to promote movement within thvarious environments.
The concept model above illustrates the spatial variety as imagined.

FIG 232: CORRIDOR FLOW - LINEAR VS.
CURVED LEADING WALL

FIG 228: CONVEX WALL AGIANST FLAT
EXPERIENCE
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KITCHEN

FIG 239: CONVEX AND CONCAVE WALL FORCES EXPERIENCED

FIG 229: ITERATION 2 SKETCH
FIG 227: ITERATION 2 BUBBLE DIAGRAM

6.6.2 - Iteration 2
The second iteration proposed an irregular classroom form which consisted
of a different arrangement of spaces (see bubble diagram), unable to be
linked seamlessly, thus creating awkward leftover spaces. A key development
was in assigning the different learning environments spatial qualities. The
communal space adopted a curvilinear form, the workroom (watering hole)
remained rectilinear and the escape space (cave), a mixture of both. These
changes in architectural expression through visual cues, provided a different
experience to that of the first iteration. The curving communal space wall
intrigues the user to leave the convex circulatory artery and enter the
inviting concave wall of the classroom.

143

FIG 240: ITERATION 4 - SKETCH

6.7 - Developed Concept

On the contrary, when facing a concave wall, the interior space appears to
succumb to the user’s forward movement as well as being an embracing
form evoking a sense of being received. A representation of the concave
form inducing safety and security by its nature can be witnessed in a person
receiving another for embrace with open arms. Like the convex surface,
the concave surface too has an inward and outward force characterising
its existence. A literal cave exemplifies both, the outward force of the
surroundings yielding, as well as the inward force of being enclosed.
A key development within these iterations was in adjusting spaces by
learning typology. The escape space in previous iterations were envisaged as
an alcove but was designated as cave space intended for individual learning.
Iteration 3 and 4 propose a more uniform approach of spatial proportions
giving equal importance to all three learning areas. This premise allows the
cave space to be utilised to house a form of learning as opposed to being
respite space for recalibration.
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FIG 241: ITERATION 4 - MODEL (STRUCTURE)

=
FIG 242: EQUAL DISTRIBUTION OF SPACE AMONGST LEARNING STYLES

Furthermore, an emphasis was placed on elongating the entry space in
the form of a lobby area to sit, store bags and engage with the corridor
space. A basic model and sketch illustrate the intended structural elements
concentrating around the nucleus of the classroom – Cave space.

This development retains several key components of the previous classroom
iterations. Abandoning the notion of incremental level changes within the
unit and classrooms for navigational and disabled access purposes, the unit
sits on a raised platform half way up the rock wall. The one-level unit allows
children to navigate the space on a consistent ground plane, descending only
into green spaces (field/outdoor learning space/therapy garden). However,
the increased height creates an issue of disconnection with the existing
pedestrian network of the mainstream school. This is solved by providing
stairs to the east and west, and a long ramp leading from the mainstream
school path directly into the unit. The altered access point allows access
from St Andrews Rd entry for all students to remain intact.
Classrooms were combined based on sharable functions. Elements such
as the large group learning (campfire) area, breakout space and the cave
(individual learning) area could be shared by the adjacent classroom which
allowed for a compact outcome. Having two classrooms in close vicinity
of each other raised possible acoustic problems, which were alleviated by
ensuring low level noise spaces bridged the gap between the primary work
spaces. Maintaining the cave space as the nucleus of the classroom allows
for a radial sequencing of adjacent areas.

between light and shadow are also accounted for on the northern face of
the unit with a large overhang angling downward, cutting the high sun from
creating unwanted shadows in the work room space.
The circular nature of the design stems from the ideas discussed in the
properties of concave and convex walls inducing movement when faced
toward each other. This aids in wayfinding and ease of navigation as an
undulating form subconsciously induces movement. Furthermore, a variety
of entrances lead by the main circulatory artery utilise continuous walls.
Flexibility of spatial arrangements which were critiqued in existing facilities,
when utilised poorly can have negative repercussions of unneeded cluttering,
resulting in disruptive spaces. However, by integrating the temporary
barriers within the fabric of the architecture ensures firstly, a designated
home for the component, and secondly, creates an interactive environment,
which can be changed based upon need. This can be seen in the cave and
communal space of the developed proposal, where barriers ‘fan’ out to
create individual areas, as well as collapsible/sliding doors to increase or
reduce floor space as needed.
These considerations can be seen below.

The need to control daylight was resolved with 3 separate roof systems
(classrooms, corridor and therapy space. This allowed each space to have
clerestories, unlike previous iterations where roofing was differentiated
for each space within. The cave space within the classroom penetrates the
roof to allow flooding of light within the space. Similarly, the campfire space
receives an even flow of light from the south facing clerestory. Stark contrast
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FIG 245: ENTRY FROM MAINSTREAM SCHOOL (ROCKWALL PENETRATED)
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FIG 246: LOOKING IN FROM MAIN ENTRY / PARENT WAITING AREA)
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FIG 247: FLOOR PLAN SPATIAL DESIGNATION
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FIG 248: SECTION AA - SHOWING LIGHTING FORMS (GRADIENT = INDIRECT)

FIG 250: COMMUNAL SPACE - UPON ENTRY

FIG 249: OPENABLE CAVE SPACE
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FIG 251: SPATIAL FLEXIBILITY / SIGHT LINES / ACOUSTICS
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FIG 252: LOOKING NORTH EAST
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Conclusion
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This project intended to address the question “How can architecture create
a conducive learning environment for children with autism through sensory
design?” The intent of this project was to design an architectural environment
that fosters agency and provides a versatile learning environment to aid
mitigation through early intervention.
The project set out to discuss the problems regarding modern learning
environments not being conducive for the autistic learner. The growing
disparities between mainstream education and the notion of inclusivity
could be associated with a dichotomy between spatial requirements and
the perceptions of neurotypical and neurodiverse individuals. The project
hypothesised a way of overcoming this divide through a combination of the
sensory sensitive and neurotypical approach of architectural intervention
for autism. This would help create a diverse range of opportunities for
children to gain a sense of agency in order to become active learners within
the learning environment. As theories related to sensory design prioritise
the first-person experience of space, they were thoroughly investigated to
formulate a toolkit for the design and analysis of this project.
The nature of the project’s program demanded a location within a preexisting school, where the unit could be seamlessly integrated. The move
to situate the unit within Three Kings School in central Auckland, was
predominately driven by the existing amalgamation of an educational
precinct already being formed; in the way of three schools occupying the
site as well as the Ranfurly Veteran’s home, which is envisaged to connect
with unit as a plethora of resources.
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Sensory design as a methodology can be argued is present in all buildings,
however the question of how much sensory design techniques help in
creating conducive learning environments for children with ASD remains
largely undefined. This is due to two reasons. First, it is near impossible to
formulate a quantitative test of determining the success of the design being
conducive, simply based on the spectral nature of autism. Second, it would
be just as impossible also, to formulate empirical evidence of an unbuilt
design due to the inability of engaging with the space, thus being unable
to perceive it. At best, small scale adaptations of spaces proposed could be
implemented in a test site to monitor attention span, response times and
frequency of self-stimulating behaviours to conclude if an opportunity for
learning can be created (like Magda Mostafa’s research for design matrix
formulation). On the contrary, a neurotypical individual could extract the
qualitative atmospheric conditions and foreshadow a theoretical building’s
environment to determine its success or failure.
This project also sought to understand how space is comprehended by
people with autism, particularly abstract ideas such as interpretation, using
neurotypical perception as the control group. The subjective nature of
perception makes this enquiry an ongoing exploration, needing more data
or an alternative methodology, perhaps outside the scope of architecture.
Through the research into existing and previous models of education, the
main conclusion that has been drawn is that current modern learning
environments such as ILEs, while revolutionary for neurotypical children, is
not conducive for those with ASD due to completely opposing ideologies. The
notion of inclusivity needs a thorough examination of its spatial implications
as well as establishing its purpose within policy and legislation.

This investigation highlighted the integral need for solid pedagogical
theories to underpin the design outcome. The primordial metaphors for
learning (campfire, watering hole and cave) shaped the form of the resulting
satellite unit through their corresponding architectural expressions using
the elements of roof, floor and wall. These influenced the spatial qualities
of each environment based on a learning style they were trying to achieve.
Design parameters (light, exterior views, spatial considerations, acoustics
and colour) formulated from literature and case study analysis manifested
in the form of an inside-out approach where the classroom design and its
spatial interrelationships took importance over other aspects. This often
posed a conundrum between incrementally differentiated importance
placed on design drivers. Key decisions influencing the notion of inclusion
were access and navigation, as seen in the effort of retaining existing
pedestrian networks and shared usage of entry/exit points.
By no means does this project demonstrate a perfect educational
environment for children with ASD. The best environment to harness the
largest window of opportunity for teaching and learning would be through
an individual’s fixation or interest, preferably in a familiar space such as
one’s home. Mental health being amidst the international conversation
of identity, significant changes are and already have been implemented
regarding societal responsibilities of acknowledging and accommodating
those with physical and cognitive difficulties. The goal is to light an eternal
flame in the minds of designers to consider all users when creating.
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Unknown Author. From: https://www.thevintagenews.com/2017/12/09/maria-montessori/.
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FIG 113
Example of a Montessori classroom - non-standard furnitutre + toys.
Unknown Author. From: https://guidepostmontessori.com/blog/why-montessori-method
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FIG 152
By Author.

CONCEPT FOR L-SHAPED CLASSROOM USING ONE POINT OF SUPERVISION.
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FIG 153
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EXTENDED EAVES + CORRIDOR SPACE USED FOR SHELTERED PLAY.
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FIG 155
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COMPARTMENTALISATION + CUBBY HOLES .

FIG 132
ISATION) .
By Author.

ZONES CREATED THROUGH MOVABLE BARRIERS AND FURNITURE (COMPARTMENTAL-
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FIG 134
By Author.

ARAHOE PLAN (NTS) ILLUSTRATING LAYOUT.
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COMPARTMENTALISATION THROUGH WALL SEPARATION + BARRIERS FOR ISOLATION .
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FIG 133
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SPATIAL ALLOCATION OF FUNCTIONS WITHIN UNIT.

FIG 154
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MAINSTREAM SCHOOL AND SATELLITE UNIT RELATIONSHIP (NTS).
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FIG 135
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SECTION - TECHNIQUE TO MINIMISE VISUAL DISTRACTION .

FIG 156
By Author.
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UNIT FUNCTION ALLOCATION.
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FIG 136
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ACOUSTIC CEILING DIFFUSERS.

FIG 157
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MAINSTREAM SCHOOL AND SATELLITE UNIT RELATIONSHIP (NTS).
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FIG 137
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SKYLIGHT/CLERESTORY .

FIG 158
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98

SCHOOL AND UNIT RELATIONSHIP PLAN (NTS) .
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FIG 138
CLASSROOM COMPARTMENTALISATION LAYOUT - TEMPORARY SHADING, WET AREA,
FURNITURE.
By Author.

FIG 159
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FIG 160
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SPATIAL SEPARATION 3D.
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FIG 161
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DAYLIGHING WESTERN FACADE.
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FIG 131
MAKESHIFT WINDOW COVERS + SPATIAL SEGREGATION THROUGH CHANGE IN FLOOR
MATERIAL + HIGH CONTRAST WINDOW VIEWS .
By Author.

FIG 139
By Author.

KITCHEN ALCOVE.
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FIG 141
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89

STAFFROOM DOUBLED AS STORAGE SPACE.

100 FIG 162
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COMPARTMENTALISATION - WARDROBE + FURNITURE.
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NATURAL LIGHT SOURCES - SKYLIGHT + WINDOWS OVERLOOKING THE FIELD .

101 FIG 163
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SENSORY/PLAY CORNER.
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FIG 142
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SECONDARY STAFF AREA TRANSFORMED INTO RESOURCE ROOM .

101 FIG 165
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LIGHTING THROUGH CLERESTOREY + ARTIFICAL LIGHTING.
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FIG 143
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SCHOOL AND UNIT RELATIONSHIP .

101 FIG 164
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PLAYSPACE BARRIER.
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FIG 144
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UNIT PLAN LAYOUT + Added Prefab Class (South-East corner).
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FIG 145
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FUNCTIONAL SEPARATION.

106 FIG 166
HAZELWOOD SCHOOL FOR THE BLIND.
Dunlop, Alan. Courtesy of AASArchitecture. From: https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/
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FIG 146
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SPATIAL ALLOCATION - COVERED PLAY.
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FIG 147
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CONCRETE FLOORS AND WALLS CAUSING ECHO.
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FIG 149
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COMPARTMENTALISATION + DAYLIGHTING FACING NORTH.
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FIG 148
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STAFF AREA.

93

FIG 150
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PREFAB ROOM - COMPARTMENTALISATON + ARTIFICAL LIGHTING .
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FIG 151

SPATIAL ALLOCATION.

107 FIG 169
By Author.

ARCHITECTURAL EXPRESSIONS USED

107 FIG 167
CONCEPT DRAWING.
By Author. Adapted from Aland Dunlop drawings. From: https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/
107 FIG 168
SPATIAL ARRANGEMENT ANALYSIS
Edited by Author. Originally from Alan Dunlop drawings. From: https://aasarchitecture.com/2016/09/
hazelwood-school-glasgow-alan-dunlop-architect.html/.
108 FIG 172
NAVIGATIONAL TOOLS - TRAIL WALL + HVAC SYSTEM ON THE FLOOR.
Edited by Author. Photo by Alan Dunlop. Courtesy of AASArchitecture. From: https://aasarchitecture.
com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/.
108 FIG 170
CURVILINEAR CORRIDOR DESIGN.
Dunlop, Alan. Courtesy of AASArchitecture. From: https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/.

108 FIG 171
By Author.

SECTION SHOWING USE OF CLERESTOREY, TRAIL WALL AND STORAGE.

109 FIG 173
NORTH ELEVATION - MATERIAL CONTRAST.
Dunlop, Alan. Courtesy of AASArchitecture. From: https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/.
109 FIG 174
CLASSROOMS WITH SOME HIGH WINDOWS TO RESTRICT DISTRACTING VIEWS +
EXPOSED STRUCTURE TO INDUCE CREATIVITY .
Dunlop, Alan. Courtesy of AASArchitecture. From: https://aasarchitecture.com/2016/09/hazelwood-school-glasgow-alan-dunlop-architect.html/.
110 FIG 175
ADMINISTRATION BUILDING SALE ST SPECIALIST SCHOOL.
Unknown Author. Couresty of Clarke Hopkins Clarke. From: https://www.chc.com.au/project/
sale-specialist-school
111 FIG 176
By Author.

ARCHITECTURAL EXPRESSIONS OF TYPES OF SPACES USED.

111 FIG 177
By Author.

CONCEPT DIAGRAM.

111 FIG 178
FLOOR VARIATION WITH TEACHING SPACE.
Unknown Author. Couresty of Clarke Hopkins Clarke. From: https://www.chc.com.au/project/
sale-specialist-school.
112 FIG 179
JUNIOR BUILDING - SPATIAL ALLOCATION ANALYSIS.
Edited by Author. Original Plan of Clarke Hopkins Clarke. Received through correspondence via
email.
113 FIG 181
LEARNING STREET - CORRIDOR AS EXTENDED CLASSROOM.
Unknown Author. Couresty of Clarke Hopkins Clarke. From: https://www.chc.com.au/project/
sale-specialist-school.

117 FIG 189
CURVING CORRIDOR - NAVIGATIONAL TECHNIQUE.
Unknown Author. Courtesy of Hede Architects. From: https://www.hedearchitects.com.au/
Western-Autistic-School/
117 FIG 191
SENSORY ROOM (OPPOSITE OF BREAK OUT SPACE).
MENTS.
Unknown Author. Courtesy of Hede Architects. From: https://www.hedearchitects.com.au/
Western-Autistic-School/
117 FIG 190
USE OF COLOUR FOR NAVIGATION + DETERMINING DIFFERENT ARCHITECTURAL
ELEMENTS.
Unknown Author. Courtesy of Hede Architects. From: https://www.hedearchitects.com.au/
Western-Autistic-School/
124 FIG 192
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LOCATING THE SITE - NEW ZEALAND (NTS).

124 FIG 193
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LOCATING THE SITE - AUCKLAND (NTS).

125 FIG 194
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LOCATING THE SITE - AUCKLAND SUBURBS - THREE KINGS (NTS).

125 FIG 195
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LOCATING THE SITE - THREE KINGS - SURROUNDINGS (NTS).

126 FIG 196
By Author.

SITE SURROUNDINGS OF 944 MT EDEN ROAD, THREE KINGS.

126 FIG 197
Approx. 1:100 Section from Mt Eden Rd of rockwall + Entry into School Hall
(Green Line on Plan western end of ‘Site’).
By Author.
128 FIG 198
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TEACHER CARPARK ENTRY (MT EDEN RD.

128 FIG 199
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MAINSTREAM SCHOOL (SOUTHEAST PAVED PLAY AREA).

129 FIG 200
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SHELTERED PLAY .

129 FIG 201
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MAINSTREAM CLASSROOMS.

129 FIG 202
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SOUTHWALL.

130 FIG 203
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ACCESS ANALYSIS (NTS).

131 FIG 204
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DRONE IMAGE OVER INTERSECTION LOOKING NORTHEAST.

132 FIG 206
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OVERLOOKING FIELD.

132 FIG 205
By Author.

ACOUSTICS ANALYSIS (NTS).

116 FIG 187
SPATIAL ALLOCATION ANALYSIS OF ONE POD.
Edited by Author. Plan originally from Hede Architects. Reccived via email correspondence.

132 FIG 207
By Author.

OVERLOOKING PAVED COURTS.

117 FIG 188
SPATIAL ALLOCATION ANALYSIS OF WATTLE (SATELLITE UNIT).
Edited by Author. Plan originally from Hede Architects. Reccived via email correspondence.

133 FIG 208
By Author.

DETERMINING LOCATION OF UNIT ON SITE (NTS).

113 FIG 180
INDOOR - OUTDOOR FLOW.
Unknown Author. Couresty of Clarke Hopkins Clarke. From: https://www.chc.com.au/project/
sale-specialist-school.
113 FIG 182
PROPRIOCEPTIVE ROLLERS TO FEEL WEIGHT FORCE OTHER THAN HUMAN TOUCH
- FOSTERING PLAY .
Unknown Author. Couresty of Clarke Hopkins Clarke. From: https://www.chc.com.au/project/
sale-specialist-school.
114 FIG 183
WESTERN AUTISTIC SCHOOL DRONE SHOT.
Unknown Author. Courtesy of Hede Architects. From: https://www.hedearchitects.com.au/
Western-Autistic-School/
115 FIG 186
INTERNAL COURTYARD SPACE CREATED BY BUILDINGS AS FENCING (SECURE).
Unknown Author. Courtesy of Hede Architects. From: https://www.hedearchitects.com.au/
Western-Autistic-School/
115 FIG 184
By Author.

CONCEPT PLAN.

115 FIG 185
USE OF MAGDA MOSTAFA’S PRINCIPLES.
By Author. Adapted from Magda Mostafa’s ASPECTTS Index Guideline. From: https://www.
autism.archi/
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133 FIG 209
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DRONE SHOT OF SITE.

142 FIG 231
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INDIVIDUAL CLASSROOMS ALLOW IN-BETWEEN SPACES FOR COURTYARDS.

134 FIG 210
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DRONE SHOT MARKING CORRESPONDING IMAGES.

142 FIG 232
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CORRIDOR FLOW - LINEAR VS. CURVED LEADING WALL.

134 FIG 211
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ROCKWALL.

142 FIG 233
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ASSIGNING LEARNING ENVIRONMENT BY SPATIAL TENDENCIES

135 FIG 212
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PATHWAY FROM ST ANDREWS RD CONNECTING MT EDEN RD.

143 FIG 234
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ITERATION 3 SKETCH.

135 FIG 213
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EXISTING STONE STAIRS LEADING TO FIELD/PAVED COURTS.

143 FIG 236
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COURTYARD SPACE SPLITS IRREGULAR CLASSES.

135 FIG 214
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ST ANDREWS RD ENTRY.

143 FIG 235
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ITERATION 3 MODEL - CAVE AT NUCLEUS.

143 FIG 237
By Author

CONCEPT DIAGRAM.

136 FIG 215
MOE AREA ALLOCATION CALCULATOR.
Ministry of Education. From: https://www.education.govt.nz/school/property-and-transport/school-facilities/special-education-facilities/special-schools/satellite-units-on-host-school-sites/.
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138 FIG 216
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CONCEPT DIAGRAM.

143 FIG 238
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TWO FORCES ACTING ON CURVED SURFACES ALWAYS.

139 FIG 218
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PROPRIOCEPTIVE CONCEPT OF ARRANGING AREAS BY HEIGHT CHANGE

143 FIG 239
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CONVEX AND CONCAVE WALL - FORCES EXPERIENCED.

139 FIG 217
By Author.

SITE CONDITIONS (GROUND PLANE CHANGE) + CASCADING CLASSES.

144 FIG 240
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ITERATION 4 - SKETCH.

139 FIG 219
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EXTRUSION OF EXISTING CLASSES - CONCEPT DIAGRAM.

144 FIG 242
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EQUAL DISTRIBUTION OF SPACE AMONGST LEARNING STYLES.

140 FIG 221
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CASCADING CLASSROOM MODEL.

144 FIG 241
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ITERATION 4 - MODEL (STRUCTURE).

140 FIG 220
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ITERATION 1 - CASCADING CLASSES + RAMP FOR CIRCULATION (3M FALL).

146 FIG 243
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DEVELOPED FLOOR PLAN.

141 FIG 223
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BUBBLE DIAGRAM - ITERATION 1 (CLASSROOM).

147 FIG 245
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ENTRY FROM MAINSTREAM SCHOOL (ROCKWALL PENETRATED).

141 FIG 224
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BUBBLE DIAGRAM - REALISED.

147 FIG 244
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VIEW OF CORRIDOR AND ONTO MAIN ENTRY.

141 FIG 222
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CASCADING CONCEPT SKETCH.

147 FIG 246
By Author

LOOKING IN FROM MAIN ENTRY / PARENT WAITING AREA).

141 FIG 225
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INTERLINKING CLASSROOMS - MAINSTREAM EDUCATION MODEL.

148 FIG 247
By Author

FLOOR PLAN SPATIAL DESIGNATION.

141 FIG 226
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VARIETY OF WALL + FLOOR EXPRESSIONS.

148 FIG 248
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SECTION AA - SHOWING LIGHTING FORMS (GRADIENT = INDIRECT).

142 FIG 228
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CONVEX WALL AGIANST FLAT EXPERIENCE.

149 FIG 249
By Author

OPENABLE CAVE SPACE.

142 FIG 227
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ITERATION 2 BUBBLE DIAGRAM.

149 FIG 250
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COMMUNAL SPACE - UPON ENTRY.

142 FIG 229
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ITERATION 2 SKETCH.

150 FIG 251
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SPATIAL FLEXIBILITY / SIGHT LINES / ACOUSTICS.

142 FIG 230
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NON-STANDARD TESSELLATING PLAN CREATES AWKWARD SPACES.

151 FIG 252
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LOOKING NORTH EAST.
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Appendix 1
Medical Diagnostic
Medically, the diagnostic criteria for ASD split into 5 parts, however the 3
relevant parts are listed below:
A) Persistent deficits in social communication and social interaction across
multiple contexts.
•

Deficits in social emotional reciprocity ranging from abnormal social
approach and failure of normal back-and-forth conversation, reduced

C) Symptoms must be present in the early developmental period (but may
not fully manifest until social demands exceed limited capacities)
Specification to be provided if patient is with or without intellectual
impairment, language impairment, associated with known medical or
genetic condition or environmental factor or other neurodevelopmental,
mental or behavioural disorder.
Upon considering the factors mentioned above the patient is categorised
into a ‘Severity Level’ table which informs the amount of support required
depending on the patient’s displayed characteristics.1

sharing of emotion and failure to initiate or respond to social interactions.
•

Deficits in non-verbal communicative behaviours used for social interaction
ranging from poorly integrated verbal and non-verbal communication,
abnormalities in eye contact and body language or deficits in understanding
and use of gestures to total lack of facial expressions and nonverbal
communication.

•

Deficits in developing, maintaining and understanding relationships
ranging from difficulty adjusting behaviour to suit various social contexts;
to difficulties in sharing imaginative play or in making friends; to absence
of interest in peers.

B) Restricted, repetitive patterns of behaviour, interest or activities as
manifested by at least two of the following:
•

Stereotyped or repetitive motor movements, use of objects, speech or
echolalia

•

Insistence on sameness, inflexible adherence to routines, ritualized patterns
of verbal or non-verbal behaviour, rigid thinking patterns, difficulties with
transitions.

198

•

Highly restricted, fixated interests that are abnormal in intensity or focus.

•

Hyper- or hypo reactivity to sensory input or unusual interest in sensory
aspects of the environment.

Method of Diagnosis in NZ
ASD diagnosis is done through sensory profiling predominantly at a young
age, with technology now available for diagnosis prior to birth, to allow
for early intervention which has proven benefits for mitigation.2 Sensory
profiling is a behavioural assessment in the form of a standardised test
completed by children’s parents, caregivers and teachers to assess sensory
processing patterns in order to determine severity of ASD. In New Zealand
the Ministry of Health (MoH) is responsible for diagnosis and provides
support for children in the form of early intervention until they are ready to
move onto primary level schooling at which point the Ministry of Education
(MoE) takes over. Both departments are government funded. All children
diagnosed with ASD in ECE or before the age of 5 are provided with support
from the government in the form of ECE funding subsidy or various other
funding programs such as ‘20 Hours ECE’, a program devised to reduce cost
for parents by providing a maximum 20 hours per week (6 hours maximum
per day) of free childcare. However, the gap in service arises when children
do not qualify for support and funding when they transition from ECE into
primary schooling.
1 American Psychiatric Association, Diagnostic and Statistical Manual of Mental Disorders (Arlington,
VA: American Psychiatric Association, 2013), https://doi:10.1176/appi.books.9780890425596.
2 New Zealand Ministry of Education, “Inclusive Education,” TKI, last modified December 4, 2017,
http://inclusive.tki.org.nz/.

Appendix 2
Magda Mostafa ASPECTSS Findings Summary
Magda Mostafa is one of the first designers to consider architecture
for autism by devising a framework of design guidelines for ASD called
“ASPECTSS” in 2008.3 The primary objective of her study was to remedy
exclusion by providing conclusive guidelines with specific design criteria to
customise spaces for autistic individuals or a group of people with similar
sensory profiles. The matrix developed plots architectural attributes
against sensory issues and provides 28 different built-environment
suggestions for various combinations of sensory malfunction. An avid
advocate of the sensory sensitive approach, her research aimed to show
that “autistic behaviour can be influenced favourably by altering the
sensory environment, i.e. the stimulatory input, resulting from the physical
architectural surroundings (colour, texture, ventilation, sense of closure,
orientation, acoustics etc.) before, rather than after the sensory malfunction
occurs”.4 Various architectural research supports studies prove the influence
of the built-environment (which architecture is the science of) upon user
behaviour of neuro-typical individuals, and show the benefits of well lit,
smartly orientated and properly ventilated spaces leading to lower stress
levels, higher productivity and fewer sick days in offices. Outside the
tangible benefits, meaning and value of an experience also contributes
to the way individuals interpret spaces (discussed later). The two-part
methodology employed by Mostafa to create the sensory design matrix,
first analyses the impact of acoustics on autistic speech and language
acquisition, and second, spatial sequencing. Based on long standing claims
of children and people with ASD being routine driven, the design approach
involved physical compartmentalisation of the sensory environment which
3 Magda Mostafa, “An Architecture for Autism: Concepts of Design Intervention for the Autistic
User,”The International Journal of Architectural Research 2, no. 1 (March 2008): xx, https://archnet.org/
system/publications/contents/5107/original/DPC1837.pdf?1384788342.
4 Mostafa, “An Architecture for Autism: Concepts of Design Intervention for the Autistic User,” 189211.

provided control over the level of interaction and reduced distractions. By
compartmentalising spaces, the study helped create guidelines for designers
to create environments where children with ASD are more focused, having
minimal behavioural outbursts where an educational window of opportunity
is generated. A study measuring the success of multi-sensory environments,
proves when the habitual and compulsive behaviour of children with ASD
(such as head-banging, rocking and hand-biting) causing sensory imbalance
is decreased the outcome of the intervention can be considered a success.5
A selected sample of 83 individuals (teachers and primary caregivers)
directly related to children with ASD were surveyed via a questionnaire to
rank five architectural factors; acoustics, visual (colours/patterns), visual
(lighting), texture, olfactory and spatial sequencing on the scale of most to
least influential for behaviour. Upon their results an inquiry was made in the
form of two test classrooms with a sample size of 12 (6 in each class), with
children ranging from 6-10 years old (most impressionable and indicative of
intervention impact), to monitor results between a comparative and control
group. Mostafa acknowledges the small sample size and considers her
work a preliminary step toward further research. The matrix is accredited
to function accurately when used for individual spaces, such as a bedroom
within a household where a family member has autism. Christopher Henry
critiques Mostafa’s methodology due to its shortcomings in terms of
generalising results based on a small sample size of students when ASD is
extremely individualistic. However, her work marks the first evidence-based
approach to architecture regarding autism.6

5 H. Kaplan et al., “Snoezelen multi-sensory environments: Task engagement and
generalization,”Research in Developmental Disabilities 27, no. 4 (July 2006): 443-455, https://www.
researchgate.net/publication/7637585_Snoezelen_multi-sensory_environments_Task_engagement_
and_generalization/citations.
6 Henry, “Designing for Autism: The ‘Neuro-Typical’ Approach,” 1.
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Her discoveries are summarised below:
- Based on response to surveys, acoustics was deemed the most
influential factor affecting children with ASD. Therefore, a graduated
series of modified rooms for speech therapy and spaces requiring
acoustic properties are suggested to be designed within facilities.
The emphasis on gradual spaces is made to avoid habituating
children to optimum environments making them dependant and
unable to generalise skills for real world scenarios.
- The importance of providing ‘escape spaces’ within learning
environments to allow for children to withdraw themselves from
over stimulating situations in order to re-calibrate, acknowledge
sensory overload and allow growth through self-learning, eventually
transforming into independence.
- Arrangement and compartmentalisation of spaces provide a sense
of routine which leads to increased focus and concentration, as the
sensory environment is purposefully limited to ensure the users
assimilate educational content easily.
- Sensory zoned spaces as opposed to functional zoned spaces
coupled with a one-way circulation emphasising routine and
structure provide a new dimension of thinking for designers to
consider spatial use in a logical and meaningful way. Applications
of sensory zoning provides diversion in thinking and physically helps
children to transition from one part of the building to another.
- Psychological research indicates visual cues for autistic users provide
strong associative and communicative avenues of engagement.
Translated into the architectural realm, this idea could provide
distinctive landmarks indicative of spatial and functional character
promoting a sense of orientation and individual navigation leading
to independence.
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Appendix 3
Atypical & The Good Doctor summary
Atypical follows the central character Sam, an 18-year-old high school
student on the autism spectrum who yearns for a romantic relationship
with a female; a semi-comedic quest which drives the show’s plot while
also containing heavier themes illustrated through the relationships
shared with family members and friends. For maximum authenticity Sam’s
character demonstrates intensified obvious autistic behaviours listed
under the umbrella of ASD in DSM-5. He struggles to understand social
cues, fails to recognise sarcasm often perceiving everything literally, is
fixated on penguins with a deep-seated interest in Antarctica and the Arctic
environment and speaks with a monotonous voice indicating lack of verbal
development. Most interestingly the show includes neurotypical characters
who are the carers for Sam and in many ways symbolise respective roles
played by supporting family members and caregivers of people with autism
(in reality). The father is portrayed as a conservative man living in denial
of his son’s atypical behaviour, the mother, a classic overprotective, overinvolved ‘know-it-all’ type character and the younger neurotypical sibling
who is often annoyed by the various hurdles needing to be jumped to coexist within the household, forever trying to gain approval from her parents
as achievements seem diminished when compared to her atypical brother
completing menial tasks, all the while being protective of her brother’s
shortcomings in the social realm of high school. While the show does
not represent every household with a member being on the spectrum,
similarities in daily routines of a neurotypical household can be seen to
make the show relatable. As for the differences, viewers are exposed to the
tremendous amounts of compromises made by both family members and
the autistic individual.7
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7 Leslie Felperin, “What Netflix Comedy Atypical Gets Right and Wrong About Autism,” The Guardian,
last modified August 14, 2017, https://www.theguardian.com/tv-and-radio/2017/aug/14/atypicalnetflix-autism-spectrum-depiction-cliches.

“The Good Doctor” follows an autistic savant, Dr. Shaun Murphy a talented
surgeon who displays autistic characteristics such as social awkwardness,
lack of eye contact, fiddling with fingers in stressful situations and appearing
to lack emotion. The show illuminates interesting work place relationships
and most importantly debunks the idea of lack of empathy among people
with ASD. The show also displays the political issue of hiring people with
disabilities who are often unemployed. Like “Atypical”, daily tasks of an
independent, working autistic individual is portrayed for audiences to gain
perspective of the difficulties faced in carrying out simple day-to-day tasks
as the average neurotypical individual.8
8 Kerry Magro, “My Review of ‘The Good Doctor’ As an Adult with Autism,” Autism Speaks, last
modified September 4, 2018, https://www.autismspeaks.org/blog/my-review-good-doctor-adultautism.

Appendix 4
Origins of School Architecture
The roots of an architectural typology for schools can be traced back
centuries to monastic and cathedral schools, comprising of children
surrounding a master (teacher). This authoritarian teacher-centric model
along with institutional workhouses and prisons shaped private and public
schooling worldwide.9
Spatial allocation by functional layout within homes and other buildings is
a relatively recent concept. Until the 18th century, people occupied spaces
within dwellings freely with no conscious spatial determinations, spaces
were not specialized or sacred. Beds were set up at the time of their need and
put away during the day. ‘Schools’ or educational spaces for development
of young children had no fixed room(s) or building(s), the world inhabited
served as their form of education. Western societies slowly began adopting
the idea of assigning functions to rooms within the household and the
concept of the corridor as an internal street formed connections between
various rooms with varying social hierarchies. Early board schools during
the height of the Industrial Revolution inadvertently took form of the 18th
century house with individual (class) rooms, direct circulation routes and
large communal halls in the centre. Radical educators of the time developed
progressive theories concerning the education of poverty-stricken children
within unhygienic and over populated cities where children were forced to
work in factories from a young age due to a direct result of industrialization.
Spaces were configured orderly, and classes adhered to the Prussian system
(factory model) of segregating children by age group. Societal conditions
mirrored the traditional educational model in its oppressive, rigid and
routine framework.10
9 Mark Dudek, “Introduction,” in Architecture of Schools: The New Learning Environments (Oxford:
Routledge, 2012), xiii.
10 Philippe Ariès, Robert Baldick, and Adam Phillips, Centuries of Childhood (London: Pimlico, 1996),
78.

Bedroom

Corridor

Classroom

Corridor
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To combat the plight of poor living conditions and mistreatment of young
children, countries during the mid-19th century implemented legislation
allocating grants for school building and compulsory education for children
between the ages of 6-11. Although forms of schooling were available prior,
they were mostly commercial institutions or church related. Education
Acts across Europe especially the UK brought to light for the first time,
the need for coherence in teacher, student and environmental needs of
education spaces. Teaching philosophies employed prior to the rise of public
schooling considered the educational system and its spaces merely vessels
for disseminating instruction, concentrating on discipline, moral teaching,
rote memorization and recall within a rigid hierarchical system as opposed
to acquiring basic skills and knowledge. The movement brought about
publications and treatises for school design. While much of the work focused
purely on the architectural style of exterior facades, Henry Barnard’s ‘School
Architecture’ (1841) was one of the first design manuals to draw attention
to the health requirements of schools.
‘’Go where he would, in city or country, he encountered the district
schoolhouse, standing in disgraceful contrast with every other structure
designed for public or domestic use. Its location, construction, furniture and
arrangements seemed intended to hinder, and not promote, to defeat and
not perfect, the work which was to be carried on within and without its
walls”.11
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Barnard critiqued the deficiencies of school-houses around USA. His
publication highlighted the physical (architectural) shortcomings, of several
plans recommended by educators and catalogued various schools and their
plans across USA. The idea was to add new information with each successive
edition and create a database for school designers. Barnard’s critique of
physical attributes such as location, size, light, ventilation, temperature,
seating, teacher arrangements, apparatus, external arrangements (yard)
and construction illustrated the predicament of state schooling but failed to
offer design solutions.
11

Henry Barnard, “Preface,” in School Architecture (New York: Teachers College Press, 1970), 6.

Meanwhile, the London School Board appointed E.R Robson to direct a
massive expansion of school construction to accommodate mass schooling
in urban areas. Utilising his experiences from travelling to the USA, Germany
and Switzerland he published ‘School Architecture: Practical Remarks on the
Planning, Designing, Building and Furnishing of School Houses’. A cohesive
documentation of educational needs and their respective architectural
design responses set a framework for school design that is apparent even
today.
Schools during the mid-19th century were treated in a simple utilitarian
manner. However, during the early years of the 20th century when large scale
school construction boomed, improvement in design standards for lighting,
ventilation and fire safety were implemented. Practical considerations
along with rational, efficient, and systematic plans to design schools at the
lowest cost resulted in a highly regulated school design. Factors relating
to health and safety override design decisions even today, defining school
architecture to the mould created almost a century ago with little scope for
creative solutions.
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Appendix 5
Maria Montessori
Initial teaching concepts included designing materials to monitor
engagement. Didactic materials were designed to be attractive, selfcorrecting and sequential with an abundance of basic concepts isolated
for ease of understanding and taught through sensory input. Montessori’s
success with educating children with special needs turned her toward
the mass education of neuro-typical children. Here, with the help of an
experimental classroom she devised methods and made discoveries used
prominently in early childhood and special education today.12
- Independence through self-regulation, routine and lack of assistance
toward tasks achievable by the child provide opportunities to engage
and learn from the task at hand or their environment.
- Montessori divided childhood into 3 separate stages. 0-3 years,
3-6 years and 6-12 years. Each stage demanded different forms of
learning and the diverse age difference within classes (as opposed
to Prussian system), encouraged communal based learning and
utilised a family-type structure where older students of the class
become mentors for the younger students, who feel supported and
reassured about challenges ahead.
- A prepared environment designed and monitored by the teacher
has an indirect influence on the child’s absorbent mind. By
observing children under the age of 3, Montessori deduced the
mind is attentive even when formal teaching and learning is
absent. Therefore, a participatory environment is paramount for
“effective and permanent results of any kind, physical, intellectual
or spiritual”.13 Children pick up their mother tongue language
without having need to be taught, but by simply experiencing their
environment.
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12 Daily Montessori, “Maria Montessori Theory & Principles,” Montessori Education, accessed
August 21, 2018, http://www.dailymontessori.com/montessori-theory/.
13 Sally Featherstone, “Misinterpreting messages,” in Setting the Scene: Creating Successful
Environments for Babies and Young Children (London: Featherstone Education, 2013), 22.

Appendix 6

CATEGORY
Advantages

ISSUES AND FINDINGS
1. Growth in social outcomes
2. Improvement in self-concept
3. Cost effective
4. Improved academic performance
5. Improved motivation
6. Fewer behavioural infraction

RELATED ARTICLES
Baker et al., 1994–1995
Peck, Carlson … Helmstetter, 1992
Banerji … Dailey, 1995
Affleck et al., 1988
Baker et al., 1994–1995
Benerji … Dailey, 1995
Rea et al., 2002
Waldron … McLeskey, 1998
Benerji … Dailey, 1995

Disadvantages

1. Served better in special education
classrooms

Rea et al., 2002
Holloway, 2001

2. No benefit/difference
3. Effective for/not all

McDonnell et al., 2003
Affleck et al., 1988
Fore et al., 2008
Manset … Semmel, 1997
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Appendix 8
Site Information
Landscape/Geology
“The isthmus of Auckland is one of the most distinctive volcanic regions
on earth. It owes its special character to a large number of extinct volcanic
cones with more or less clearly preserved craters”.14
Auckland city is formed over an active field of volcanoes (50), known as a
‘hotspot’, which have all erupted in last 250,000 years.15 Three Kings, formerly
known as the ‘The Kings’ was a cluster of 5 significant scoria cones (of which
only 1 remains today) and mounds sitting inside a large explosion crater
spanning approximately 1000m, making it the most complex and largest
explosion crater in Auckland.16 The eruption made radical changes to the
landscape by throwing large amounts of debris on to existing sandstone and
mudstone, creating a circular tuff ring. Lava flows which solidified externally
while the flow continued within left empty tubes as the lava drained out,
giving Auckland (especially Three Kings) an underground cave network.
This phenomenon created a series of caves upto 200m in length which may
have been connected upon formation but were separated over time due to
rock falls. Currently one of the cave (Stewart’s Cave) entrances is located on
private property on Landscape Road through the backyard of a home where
guided tours often take place by the Auckland Horticulture Council.17

208

14 Ferdinand Hochstetter, New Zealand: Its Physical Geography, Geology and Natural History, with
Special Reference to ... the Provinces of Auckland and Nelson(London: Cambridge University Press,
2013), 93.
15 Jade Reidy, “Eruptions on the Landscape,” in Not Just Passing Through: The Making of Mt
Roskill(Auckland: Mt Roskill Historical Society, 2013), 13.
16 Bruce W. Hayward, Graeme Murdoch, and Gordon Maitland, Volcanoes of Auckland: The essential
guide(Auckland: Auckland University Press, 2011), 141-145, doi:10.1111/nzg.12019.
17 Cornelius Stone, Heather McNeal, and Marie Webster, Roskill: An Illustrated History of New
Zealand’s Largest Borough (Auckland: Mt Roskill Borough Council, 1984), 10.

Te Tatua-a-Riukiuta is the Maori name for Three Kings, which translates as
the girdle (or belt) of Riukiuta. The volcano got its name by being the location
of judicious marriages, binding 3 diverse genealogical lines of Tainui, Arawa
and Ngati Aw.18 Various iwi share connections with Te Tatua-a-Riukiuta, a
rich tapestry of Mana Whenua’s layers of intertwined history built over time
form “a significant cultural heritage place”.19 A place valued by descendants
with different versions of stories adding layers to the diverse history that
encapsulates individual identities and interconnections between the people,
making the place significant to many Mana Whenua.20
18 Jade Reidy, “From Tamaki Makaurau to Auckland,” in Not Just Passing Through: The Making of Mt
Roskill(Auckland: Mt Roskill Historical Society, 2013), 21.
19 Elizabeth Pishief et al., “Introduction,” in Te Tātua a Riukiuta Three Kings Heritage Study
(Auckland, N.Z.: Puketāpapa Local Board, Auckland Council, 2015), 8.
20 Pishief, “Three Kings Heritage Study,” 8.
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Three Kings’ (and Auckland’s) strong connection to basalt and scoria does
not end with its landscape attributes. It is deeply embedded within both
Maori and European history. Prior to the arrival of the early settlers, parapetlike volcanic stone walls were already erected as forts on one of the cones
of Te-Tatua-a-Riukiuta. George Graham (1874-1952), an Auckland born
accountant by profession was also a native agent helping Maori families
with legal, health and housing problems. Being an active member of the
Polynesian Society, he translated and recorded ancestral stories via various
tribe leaders and descendants in the early years of the 20th century. Some
explain the stone walls were built by Te Tatua’s 3 sons.
Quarry
The early European pioneers of Auckland used the mounds and cones as
signal stations, often finding scoria and basalt rock a hindrance to farming
activities. However, they soon found scoria was easily extractable and cheap
to transport being lightweight, unlike basaltic denser rocks which had to be
blasted and broken down before use. Subsequent to the Land Wars of the
1860’s, there was an increase in demand for stone for buildings, retaining
walls, harbour reclamation, road cuttings and base infill. Commercial
quarrying at Three Kings began approximately in the 1870’s and today two
of the three peaks have been decimated. A view made in the 1920’s of Mt
Eden, where previously the Southern King stood, illustrates the intensity with
which the site was quarried.21 Winstone Ltd (now Winstone Aggregates) had
the greatest impact of all quarries in the area. The company not only provided
raw materials but also manufactured building materials during the building
boom after the Second World War. 112 different masonry blocks of shape
and colour were produced on site. Winstone Aggregates, now an aggregate
of a larger company has consent to quarry until 2030. It is estimated the
quarry can be operable for another 25-30 years, though 80% of the site
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21 Jade Reidy, “The Three Kings Area,” in Not Just Passing Through: The Making of Mt
Roskill(Auckland: Mt Roskill Historical Society, 2013), 48.

has already been quarried, after which plans of converting the space into a
lake, arena, business park or housing is proposed. Currently some housing
work has commenced on the street front with plans of 1500 dwellings
yet to be constructed. While the development of the quarry site was a
politically controversial issue, an agreement in the form of a compromise
was reached between the developer and resident groups following over 5
years of opposition to the $1.2 billion housing development project that
aims to have the first homes completed in 2019. Residents groups appealed
to the Environment and High Courts raising concerns regarding excavation
depth, lack of connection with the proposed town square and the lack of
recognition of the Big King and other volcanic features of the area giving the
suburb its identity. All appeals were withdrawn when Fletcher Living agreed
to infill the quarry by 4 metres to raise ground level and “transform the
eyesore quarry which is the second largest brown site in Auckland into a
modern, integrated, inner-city community with high quality public spaces
and playing fields”,22 while being ‘respectful’ of surrounding landmarks and
features. The area’s very own locally harvested material is reflected within
the current aesthetics of the suburb, with a strong connection to its past
and identity. However, there is uncertainty of the link being present in the
proposed plans.

22 Catrin Owen, “Auckland’s controversial $1.2 billion Three Kings quarry development to go ahead,”
Stuff, June 14, 2017,
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Ranfurly Home
Located south of Three Kings School on Mt Albert Rd at the intersection,
Ranfurly Veterans’ Home was opened on 10th December 1903. Currently on
its original site, which had previously been occupied to house the first few
teachers of the school, the Governor of New Zealand at the time Earl Ranfurly
proposed a home and hospital to be built for veterans returning from the
South African War who fought for the British Empire. The building(s) would
also stand as a national memorial to the war. The home has been extended
multiple times over the years, with the most drastic redevelopment occurring
in 2011. An agreement by the Ranfurly Trust and a private retirement village
(Retirement Assets Ltd.) sought a redevelopment of the site housing a 60
bed hospital and Home as well as 170 apartments for the retirement home.
The design follows an integrated retirement village and aged care facility
with the retirement homes surrounding the refurbished Ranfurly House
which houses a support centre on the second floor and a village community
centre on the ground floor.23 Construction of the buildings were completed
in 2016.
Carlson School for Cerebral Palsy (CASS)
Carlson School for Cerebral Palsy is a base special school opened in 1972,
located adjacent to Three Kings School within the same parcel of land,
except it is officially accessed from 261 St Andrews Road. The school
has two satellite classes at local schools, Oranga School and Waikowhai
Intermediate. Schooling is coupled with Early Childhood Education (ECE) to
support transition into various forms of schooling such as special school,
mainstream school and satellite classes. Carlson provides education and
therapy programmes for students from ages 5 to 21 (with ECE beginning at
age 3). The school curriculum is based on specialized learning programmes
which prioritise key competencies stated in the New Zealand Curriculum
(NZC). Programmes at Carlson include sensory arts, music therapy and

212

23 Ranfurly Veterens’ Trust, “The Redevelopment,” Veteran Support, accessed October 3, 2018,
http://www.ranfurly.org.nz/The+Redevelopment.html.

intensive interaction. As all special schools, Carlson offers an Individual
Education Plan (IEP) for each student to accommodate varied learning styles
and capacities. Classrooms at the base school are functionally sound with
ample outdoor activity spaces.24 Architecturally the form of the buildings
differ from buildings of Three Kings School mainly in colour and roofing style.
Contextually the special school is cordoned off by large (heritage) trees to
separate the two schools co-existing on one site and controlling accessibility.
Carlson School for Cerebral Palsy merged with Sunnydene Special School
located close by, further down (West) Mt Albert Road at 48 Smallfield Ave, Mt
Roskill. The two schools merged to form Central Auckland Specialist School
(CASS) for children with intellectual and physical disabilities with complex
needs. The recently (2013) redeveloped site of formerly known Sunnydene
Special School received a 1.6-million-dollar revamp (almost double the
projected figure) funded by the MoE; making it a logical decision for the
merged school base its headquarters there. A contemporary two-storey block
which is more a support centre than a school with an administration area,
staff room, resource room, auditorium and seminar room for community
use and professional development with plans for construction of school
grounds and classrooms upcoming.2526

24 Education Review Office, “Carlson School (Cerebral Palsy),” ERO, last modified September 7, 2017,
http://www.ero.govt.nz/review-reports/carlson-school-cerebral-palsy-07-09-2017/.
25 Danielle Street, “Building a future for special needs,” Central Leader, September 20, 2013, xx,
http://www.stuff.co.nz/auckland/local-news/central-leader/9184512/Building-a-future-for-specialneeds.
26 Danielle Street, “Sunnydene Escapes Dark Cloud,”Central Leader, March 22, 2013, xx, http://www.
stuff.co.nz/auckland/local-news/central-leader/8454834/Sunnydene-escapes-dark-cloud.
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Other Surroundings
Directly across the road (Mt Eden Road), west of the Three Kings School site
stands the historic Mt Roskill Borough Council Building which once housed
council chambers, a mayoral office and administrative offices. Opened in
1957 with an extension built in 1990, it is a Three Kings heritage building
which due to leaks and black mould was mothballed and closed in 2012.
Prior to 1957, the site was earmarked to be Auckland Council recognised
the heritage nature of the building and decided to eliminate the extensions
and reinstate the original building in a 3.4-million-dollar project.27
North of the council building is the Three Kings Reserve, a vast open public
park occupied primarily during non-business hours on weekdays and
weekends for sport, leisure and recreation by the local community and
neighbouring suburbs. Further west down Mt Albert Road is the Mt Roskill
Public Library, beneath which is a community centre with various rooms for
hire.
27 Hugh Collins, “Mouldy Mt Roskill Borough Council Building getting $3.4 million upgrade,” Stuff,
November 16, 2016, 1,
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Site History (Proposed Site)
In 1875 the community petitioned the Board of Education to declare Mt
Roskill an Educational District. The tender for building one classroom 30 by
20 feet (9x6m) with an entrance porch was issued in December 1878, and
Mt Roskill School was officially opened on May 6th 1879 with 44 children
enrolled and a sole teacher. Funds raised by public subscription was used to
plant shelter trees in the playground, start a library and an additional school
room in 1885 measuring 38 by 20 feet (11.5x6m). A major concern of the
time was the lack of sunlight due to long shadows of the peaks resulting
in dampness within enclosed buildings. Due to enrolment increases over
the years additional classrooms were added to the original school house.
4 rooms were added in 1891, 2 more in 1912 and the nucleus of the block
fronting Mt Albert Road consisting of 2 classrooms, cloakrooms and an office was built in 1927. The original school rooms were replaced in 1936 with
blocks of buildings and despite many alterations Three Kings School, which
had its name changed in 1943 and became a Primary-only school due to a
better representation of its actual location and the opening of the Mt Roskill
tri-campus, is the oldest school in Auckland to remain on its original site.
The school roll peaked in 1950 with 642 students, which resulted in other
schools being opened in the area to even out capacity. An important feature
of the school today, rich in heritage and historic value are the stonewalls and
terraces located around the school and on its grounds. Part of a beautifying
scheme during the Great Depression of 1930’s, the school saw a significant
transition from a rural district to a highly populated urban area. Few skilled
masons and approximately 100 unemployed men with primitive tools such
as hammers and picks spent years dislodging and breaking up masses of lava
rock, levelling the ground for a field and constructing the terraces. A single
reminder of the state of the grounds was left in the form of one outcrop,
above which a sundial was placed and exists even today.28 29 30
28 Three Kings School, “History of Three Kings School,” Three Kings School, accessed October 3,
2018, https://threekings.school.nz/wp-content/uploads/Three-Kings-School-History.pdf.
29 Reidy, “Not Just Passing Through,” 47.
30 Pishief, “Three Kings Heritage Study,” 87-93.

215

216

