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ABSTRACT
One of every 166 children born today could be diagnosed with Autism Spectrum
Disorder (ASD) (Health and Human Services (HHS), Center for Disease Control (CDC)
2006). Growing bodies of evidence show sensory integration issues may be at the root of
many of the symptoms children with ASD exhibit. Sensory integration is defined as the
ability to feel, understand, and organize sensory information from the body and
environment. The issues surrounding sensory integration are reflected in both
hypersensitive and hyposensitive reactions by children with ASD to the vestibular,
proprioception, visual, audio, tactile, and olfactory senses.
The goal of this paper is to address the sensory integration issues of children with
ASD by creating a sensory garden which would allow them to focus on therapeutic and
diagnostic interventions. By using the principles and elements of design, guidelines for
this garden focused on producing calming effects for hyper reactive children with ASD
and stimulating effects for hypo reactions.
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CHAPTER 1. INTRODUCTION

1.1. Prologue
Current statistics from the United States Health and Human Services Center for
Disease Control and Prevention show one of every 166 children born today will be
diagnosed with Autism Spectrum Disorder (ASD) (HHS/CDC 2006). ASD is labeled as
a brain disorder stemming from unknown genetic and environmental factors which affect
behavioral development manifested in a child’s ability to communicate, to interact with
others, and to reason. ASD is a spectrum disorder and the effects on each child are
displayed differently with a range of behaviors and skills exhibited. A diagnosis of ASD
encompasses five different categories including Autistic Disorder, Asperger’s Syndrome,
Pervasive Development Disorders-Not Otherwise Specified, Rett’s Disorder, and
Childhood Disintegrative Disorder (APA 1994). There are no known cures for ASD, but
with an early diagnosis and intensive therapeutic and educational intervention, the future
for children with ASD can be promising.
Sensory difficulties are universally acknowledged as being a characteristic of
children with ASD, but are often overlooked (National Autistic Society 2006). Sensory
integration is the child’s ability to feel, understand, and organize sensory information
from his body and his environment (Scardina 1987). Sensory impairments can be
directly correlated with difficulties in communication and behavior for children with
ASD (Ayres 1979, Grandin 1995). Children with ASD frequently experience
impairments in the ways they integrate, process, and organize sensory information
(Grandin 1995, Williams 1992). The creation of multisensory rooms is a form of therapy
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currently being used worldwide. These rooms are designed to create safe, relaxing
environments which can provide individuals with the opportunity to stimulate, develop,
or balance their sensory systems (National Autistic Society 2006). The multisensory
room can be designed as a garden.
Because the principles of design for outdoor spaces are fundamentally sensory
based, this study seeks to find connections between design principles and the sensory
needs of children with ASD. Design implications will be used to form guidelines for
landscape architects to utilize in creating spaces addressing the sensory issues of children
with ASD. It is the intent of this research to find ways in which the organization of space
along with the vast array of colors, textures, sounds, and aromas of a garden can be
applied to the sensory impairments of children with ASD to create supportive outdoor
environments which could be utilized in both therapeutic and diagnostic settings.
1.2. The Problem
ASD is a multiple handicapping disorder effecting cognitive, social, and linguistic
development. It is an extremely confusing disorder for both the children afflicted and
their families. Because of the rising rate of diagnosis, it is a problem which will only
continue to flood both the educational systems and the medical fields with its complexity
and the varied methods of intervention. Facilities like the Tucson Alliance for Autism
Center are opening around America to assist with the necessary evaluations to diagnose
ASD and to provide therapies to aid these children. Struggling to balance the needs of
the growing number of clients, these centers have little or no guidance on how outdoor
spaces could be integrated into their programs. The outdoor spaces at these facilities are
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underutilized or nonexistent. Research indicates no guidance for design of outdoor
spaces to facilitate uses for children with ASD has been created or published.
1.3. Goal
The goal for this thesis is to research and define design guidelines for use by
landscape architects for the design and planning of outdoor supportive spaces conducive
to children with ASD. The designed space will address sensory impairment issues;
accommodate various forms of therapy; and create areas to be used in diagnostic
procedures.
1.4. Objectives
1. To understand the ways in which children with ASD experience their world
and convey the information to professionals in the field of landscape architecture and
planning.
2. To summarize recent studies on beneficial therapies used in intervention and
treatment of children with ASD and determine which therapies would be conducive to
outdoor spaces.
3. To consolidate available information on how the outdoor environment impacts
both the physical and mental wellness of mankind through healing and restorative
gardens and incorporate the knowledge into design implications for a multisensory
environment for children with ASD.
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1.5. Method
1. Literature Review
Through a complete subjective analysis of the literature, the behaviors, symptoms,
and profound effect of ASD on afflicted children, their families, teachers, and therapists
was determined. The various forms and types of therapies were identified along with the
role of outdoor supportive spaces in restorative and healing gardens. Design implications
from the literature were compiled into a guideline for landscape architects to use in
creating a multisensory supportive outdoor space for children with ASD.
2. Case Studies
Assessments of the outdoor spaces of four centers for autism were completed
through site visits and interviews with staff. The physical characteristics of each site
were evaluated for potential benefits for children with ASD. Photographic records of
these site conditions were made.
3. Consultations with Experts in the Field
The following experts in the field were contacted and consulted during the
research and writing of this thesis: Dr. Jaswinder Ghuman, Child Psychiatry, University
Medical Center at the University of Arizona; Dr. Pam Crooke, Clinical Faculty Speech,
Language, and Hearing Science, University of Arizona; Ms. Lauri Macmillan Johnson,
Associate Professor of Landscape Architecture, University of Arizona; and Mr. R.
Brooks Jeffery, Associate Dean, College of Architecture and Landscape Architecture,
University of Arizona.
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4. Development of Design Guidelines
Design guidelines were developed from the literature, evaluation of cases, and
interviews with experts for application in the design of sensory gardens for children with
ASD. These guidelines can be used as a basis for the design of spaces to accommodate
the particular needs of children with ASD. A Master Plan was developed for the future
building of the Tucson Alliance for Autism Center which illustrates how the design
guidelines can be applied through physical design configurations.
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CHAPTER 2. REVIEW OF THE LITERATURE
2.1 Etiology of Autism Spectrum Disorder
ASD is defined as a neurological/behavioral disorder which effects the
functioning of the brain in areas of social interaction and communication skills (Gillberg
and Coleman 2000). First identified in detail by child psychiatrist Dr. Leo Kanner, in
1943, the word autism comes from the Greek word ‘autos’ which means ‘self’. Dr.
Kanner also used the phrase ‘extreme aloneness’ to describe the behavior of afflicted
children. In the past, children with ASD were labeled with ‘childhood psychosis’ of
which infantile autism was a subcategory (Gillberg and Coleman 2000). Currently, the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) of the
American Psychiatric Association (APA 1994), is the reference to which most
professionals refer for a true diagnosis. The formal definition of ASD includes the
following five categories: Autistic Disorder, Asperger’s Syndrome, Pervasive
Development Disorder’s-Not Otherwise Specified, Rett’s Disorder, and Childhood
Disintegrative Disorder.

Because children with ASD display markedly atypical behaviors, they were
diagnosed as mentally retarded well into the late twentieth century which left parents
struggling to find professional assistance with their children’s confusing array of
behaviors. Currently ASD is noted as an epidemic by affected parents, medical
professionals, and the educational system. While over fifteen million of the three
hundred million people in the U.S. have some form of ASD, the public—including many
professionals in the medical and educational fields—are still unaware of how this
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disorder effects children and how to effectively treat them. The fact that it is a spectrum
disorder further confuses the issues because ASD can be manifested in many different
combinations ranging from mild to severe symptoms along with low to high IQs.

The cause of ASD remains a medical puzzle although currently researchers
believe a strong genetic component is involved, along with environment triggers. It is
very clear children with ASD are born with this disorder; it does not develop as a baby
matures. ASD appears during the first thirty months of life when parents begin to notice
atypical behavioral development in areas of language, play, leisure skills, and social
interaction. While boys are four times more likely to develop ASD than girls, there are
no restrictions between ethnic, racial, and social boundaries (Schreibman and Koegel
1975). A family’s education, lifestyle, and income do not affect the likelihood of ASD.
The symptoms and characteristics of ASD can range from mild to severe. Although ASD
is defined by a certain set of behaviors, any combination of these behaviors can be seen
in any one individual. The challenge in treatment lies in the fact that any two children
with ASD can behave and respond very differently to their environment.

Children with ASD exhibit specific behaviors which are used as diagnostic tools.
A diagnosis of ASD involves all three of the following categories being exhibited
through behaviors:
1.

Impairment of social interaction: This category includes the failure or
atypical use of eye contact, facial expressions, or gestures to regulate social
interaction; failure to seek comfort; failure to develop peer relationships.
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2.

Impairment of communication: Failure to use spoken language, without
compensating by gesture; deficit in initiating or sustaining a conversation,
despite adequate speech; aberrant language (for example, repeating a question
instead of replying).

3.

Restricted and repetitive interests and behaviors: Atypically intense
preoccupation with one subject or activity; distress over change; insistence on
routines or rituals with no purpose; repetitive movements, such as hand
flapping (See Table 1, following).
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Table 1. DSM IV Criteria for Autistic Spectrum Disorder
(APA, 1994)
Impairment
SOCIAL
(at least two items)

Symptom
Marked impairment in the use
of multiple nonverbal
behaviors
Lack of socioemotional
reciprocity

Lack of spontaneous seeking to
share enjoyment, interests or
achievements with other people

COMMUNICATION Delay in, or total lack of, the
(at least 1 item)
development of spoken
language and failure to
compensate through alternative
modes of communication (such
as gesture or mime)
Marked impairment in the
ability to initiate or sustain a
conversation with others
BEHAVIOR (at
Encompassing preoccupation
least one item)
with one or more stereotyped
and restricted patterns of
interest which is abnormal in
intensity or focus
Apparently inflexible adherence
to specific, nonfunctional
routines or rituals
Stereotyped and repetitive
motor mannerisms
Persistent preoccupation with
part of objects

Behavior
Lack of: direct gaze or direct
eye contact; social smiling;
range of facial expressions
Lack of using another’s body
(such as hugging); doesn’t
offer comfort; inappropriate
quality of social overtures;
inappropriate facial
expressions; inappropriate
social responses
Lack of showing, bringing or
pointing out objects of interest
or directing attention; doesn’t
offer to share; doesn’t seek to
share own enjoyment with
others
Does not point to express
interest, does not use
conventional instrumental
gestures, lack of nodding or
headshaking
Does not social chat, unable to
reciprocate conversation
Exhibits unusual
preoccupations, shows
circumscribed (limited)
interests
Uses verbal rituals, exhibits
compulsions and/or rituals
Hand and finger movements
or complex mannerisms
Shows repetitive use of
objects or unusual sensory
interest
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In some individuals with ASD, these categories are commonly exhibited by a
propensity to spending time alone, little interest in making friends, and a difficulty in
recognizing the unspoken cues of society such as eye contact and/or smiles. Children
with ASD can become very fixated on a single object, idea, or even a person. They can
exhibit an apparent lack of common sense towards personal safety—such as ignoring
traffic. Along with repetitive behaviors which include benign but noticeable hand
flapping and an insistence on talking about one topic, they may also exhibit injurious
and/or aggressive behaviors to themselves such as head banging along with a highly
disturbing aggressiveness towards others (Groden and Baron 1988).
Unusual reactions to physical sensations such as touch, taste, smell, sight, hearing,
and even pain responses due to some form of sensory impairment are common in children
with ASD (Grandin 1995). Children with ASD can become obvious to others in public
when overactive or unusually passive behaviors are exhibited. For example, a child with
ASD can throw a tantrum for no apparent reason—which leads the public to blame
parenting. Current research clearly shows ASD is not affiliated with bad parenting and
afflicted children do not choose to misbehave.
In fact, today many children with ASD grow up to become independently
functioning adults with normal—although highly original—personalities. Therapies for
these children have proven to be highly effective. Finding ways for these children to
achieve as much independence as possible should be the goal of all professionals
researching ASD.
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2.2. Needs Assessment
2.2.1. Sensory Integration Problems
The goal of helping children with ASD achieve as much independence as possible
is greatly aided with early diagnosis and immediate behavioral-based intervention.
Various therapy programs can help children develop the communication and social skills
needed to improve functional abilities. However, sensory impairment appears to be one
of the underlying problems children with ASD experience and may be the basis of much
of their atypical behavior (Grandin 1995, Williams 1992). The issues surrounding
sensory integration are reflected in both hypersensitivity and hyposensitivity to vestibular
(balance), proprioception (muscle and joint), visual (sight), audio (speech and hearing),
tactile (touch), and olfactory (smell) (Ayers 1979). Children experiencing these hyper or
hypo reactions to their jumbles senses can be greatly assisted by providing calming or
stimulating spaces.
The first widely distributed evidence suggesting people with ASD were not
mentally impaired, but simply could not reach through varied sensory problems to
communicate with others in what we could call ‘normal’ ways came from Temple
Grandin in 1986 when she published her book Emergence: Labeled Autistic (Grandin and
Scariano 1986). As an adult with autism, Grandin believes sensory issues are the basis of
many problems associated with children with ASD. This notion is further supported by
Donna Williams, another adult with ASD, in her book, Nobody, Nowhere, published in
1992. Williams says her sensory channels became so jumbled; she could only use one
channel at a time. She describes this jumbling as: “…the echoed speech, the inability to
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be touched, the walking on tiptoe, the painfulness of sounds, the spinning and jumping,
the rocking and repetition…” (Williams 1992, 187). Grandin believes there may be a
‘continuum’ of both visual and auditory processing problems for most people with
autism. These problems can go from a slight abnormality to total fractured and disjointed
images (Grandin 1995). Following is a brief review of the various senses and how they
affect human behavior.
The vestibular sense is a very complex internal process originating in our inner
ears. It directly controls our movements both in sensing our speed of movement and our
direction of movement. It is an unconscious internal sense combined with the tactile,
visual, and auditory senses to help us with posture, balance, and the smoothness of our
movements (Ayers 1979). The vestibular sensations also give us our perception of
space—both in our position and orientation in that space. This hidden sense is important
to children with ASD because stimulating the vestibular system helps the brain to register
the other senses.
Children with ASD experiencing a hypo reaction to the vestibular sense exhibit
awkward movements and can appear clumsy and will seek movements such as spinning
and swinging to stimulate this sense. Children with a hyper reaction will totally reject
these kinds of movements. They have difficulties with fine motor skills, manipulating
small objects, and have a tendency to turn their whole bodies instead of using their eyes.
A. Jean Ayers, an occupational therapist who first developed the theoretical basis of
sensory integration dysfunctions, believes neither response is typical (Ayers 1979). This
hidden and internal sense is a vital part of sensory integration therapies.
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Grandin feels many people with ASD see the world through images—not
words—and describes this in her book entitled Thinking in Pictures (Grandin 1995). This
ability may be a valid explanation for why children with ASD seem to be
uncommunicative and slow in responding. They may simply be internally interpreting
words into images and then back into words for an expected and proper response. This
underlies the importance of the visual sense.
Some visual processing problems children with ASD experience include a
sensitivity to light and/or depth perception issues. Adults with ASD have described
actually seeing the ‘snow’ of an untuned television channel. Some children with ASD act
blind when entering a strange place, perhaps because they can only utilize one sensation
at a time. While eye exams, like hearing tests, will prove normal, there may be a
disconnect somewhere in the brain for some people with ASD (Grandin 1995).
Sensitivity to fluorescent lights is common in the general population but exasperated in
those suffering from ASD. While the rapid movement of the sixty-cycle lights is not
‘seen’ by most, it can be blinding to those sensitive to it.
Children with ASD experiencing a hypo reaction to visual senses may see things
darker, lose features and lines, experience a central blurring, have poor depth perception
and distorted vision. Hyper reactions include images which are fragmented because of
too many sources and a tendency to focus on small details such as the grains of sand
instead of the entire beach—because they are more easily defined for some children.
Grandin believes the typical bad behaviors such as the mysterious tantrums
children with ASD throw for no apparent reason are cause by frustration in
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communication. While she could understand what people were saying to her, she
struggled to get her responses out (Grandin 1995). This reaction to the auditory sense
causes some people with ASD to experience difficulty in switching from a visual task to
an auditory task—and noise is of particular concern. Just as in the general population,
certain sounds and their repetition can be painful for people with ASD. Children with
ASD experiencing a hypo reaction seem to crave noisy, crowded places. They tend to
bang things to create noise. However, they may also ignore particular sounds or react to
sounds only from one ear. There is great diversity in hyper reactions to sound ranging
from overstimulation to total withdrawal. If a child cannot distinguish intonation from
actual words, comprehension that words have meaning is impossible.
Tactile sensitivity is a particularly difficult problem for people with ASD.
Craving the touch of one another is an integral part of being human and having an overly
sensitive reaction to touch makes an individual seem unapproachable and unloving. This
leads to an avoidance of touch by those in constant contact with a child suffering from
ASD. Grandin explained how her sensations were so hypersensitive that she cried
whenever her mother tried to hold or cuddle her. She described the overwhelming
sensations of touch as “It was like a great, all-engulfing tidal wave of stimulation…Being
touched triggered flight; it flipped my circuit breaker” (Grandin 1995, 58).
The sense of touch helps us determine the boundary of our bodies. Children with
a hypo tactile reaction may hold others too tightly, and exhibit both a high pain threshold
and self harming behavior. They may enjoy the feeling of heavy objects placed on them.
When a child with ASD experiences a hyper reaction, issues of how clothing, bathing,
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shampooing, and other functions (which are deemed socially appropriate), feel becomes a
problem. Grandin says it can take her up to two weeks to become accustomed to the
feeling of the stitching on undergarments. Being able to touch items helps some people
with ASD to learn in a very similar way to how blind people can learn about an object.
People with ASD have learned how to read by being able to hold and touch plastic letters.
Proprioception is the sense of the position of parts of our body in relation to other
neighboring parts of our body. Proprioception is internal and intuitive, but vital in
processing muscle and joint movement. Some impairment of the sense of proprioception
is usually present in children with ASD. Hypo reactions include the clumsiness and
difficulties experienced when climbing on playground toys or trying to use common toys
such as bicycles and skateboards. Hyper reactions can include moving the entire body to
look at something (not just the eyes), and difficulties in manipulating small objects.
Children with ASD overcompensate with their visual sense to make up for the
impairment they experience in the proprioception sense.
Olfactory sensations can be a sensory processing issue for some children with
ASD, although not as common as the other sensory processing issues. Children
experiencing a hypo reaction to smell may exhibit a need to smell everything and
everybody. A hyper reaction may include overpowering smells which lead to violent
reactions to some people wearing perfume or using strong shampoo. Toileting problems
may also ensue from a hyper reaction to smell. Understanding these reactions to smells
can greatly assist therapists with this processing issue.

25
In summary, sensory issues can be shown in either a hyposensitive or
hypersensitive manner by children with ASD. It is important for design professionals to
realize the importance of the paradoxical compensation shown by children as they try to
adapt to their environments. The hypo reactive child could display passive behaviors and
prefer sedentary activities; however, sometimes the hypo reactive child could act up and
display behaviors which ‘look’ hyper reactive. And also paradoxically, the behaviors of
an over stimulated child may seem out of control, yet occasionally when overstimulated,
the child may appear to be shutting down, which allows him/her to regain control or
restore the sensory issues (Biel and Peske 2005). Separate spaces should be created to
address the varied needs of these children. A calming space for hyper reactive children
and a stimulating space for hypo reactive children can be directly related to the design
principles and elements used in landscape architecture to implicate design.
2.2.2. Problems Children with ASD Experience With “Play”
Play is especially pertinent to a discussion of children with ASD and their needs
because it is conspicuously absent. Play is connected to advances in cognitive, social,
linguistic, and emotional development (Wolfberg 1999). The psychosomatic importance
of play in normal childhood development can be traced back to infancy. As a baby
begins to separate from the intuitive connection with his or her mother, a potential space
must evolve between them which occurs through both an inner world and outer reality
(Winnicott 1971). Playing facilitates growth and, therefore, health; playing leads into
group relationships; and play is in and of itself a form of therapy (Winnicott 1971,
Wolfberg 1999). As children play, they intuitively use external objects to create internal
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fantasies. This is imaginative play—involving only the child and his inner world. A
child’s imaginative play involves creativity through which gradually individual play
skills combine to form shared play—or social play—as a child matures. Shared play is
also intuitive and leads to further interaction with others in social situations.
In shared social play, a child may create a fantasy scenario which other children
can build upon. An example would be the creation of a ‘fort’ or ‘tree house’ in which
one child has the idea of creation and his/her playmates join in with ideas and energy to
create it in reality. Children create “families” and play “teacher” in recreating their
experiences and use imagination to provide themselves with excitement which can
entertain for hours. Social pretend play directly relates to communication skills.
Winnicott says “It is in playing and only in playing that an individual child…is able to be
creative and…it is only in being creative that the individual finds the self” (Winnicott
1971, 54). This notion underlines the important role both imaginative and social play
hold in normal childhood development.
While play is important to intellectual and emotional development, it also is vital
for physical health as mobility, co-ordination, perception, balance, spatial awareness, and
sound awareness are also integral elements of the process of playing (Sutherland and
Soames 1984). The skills of social interaction evolve through learning to share, touch,
and by developing an awareness of other people. Play helps children learn about
themselves and the outside world. Sutherland and Soames say “Without those
experiences children become emotionally stunted and intellectually deprived, and less
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able to face the world adequately as they grow and mature into adulthood” (Sutherland
and Soames 1984, 11).
Several technical categories of play affect children with ASD. They can include
difficulty with imaginative, social, and parallel play. The identified skills learned
through play include physical, social, cognitive, and emotional (Johnson 2006). The
difficulty children with ASD face is their inherent lack of imitation skills which limits
their instinctive learning from others. Their need for routine and sameness inhibits the
natural evolution of play in their development. Fortunately, through behavior and play
therapy, these skills can be taught.
Play is difficult for some children with autism, in part because they tend not to
exhibit social reciprocity during play without specific instruction. Play lacks structure
and explicit “rules” to follow, and involves an amount of speed with which auditory and
nonverbal social signals must be processed. These factors cause play to become work for
these students (Mesibov and Schopler 1992). Turn taking, sharing, and joint attention
during play can be taught, but are not usually developed spontaneously (Scott, Clark, and
Brady 2000).
Trained play leadership is a vital tool for children with ASD. Through staff
intervention, the range, challenge, and creativity of an outdoor experience can be
extended far beyond the norm. Throughout Europe and the US, the profession of play
leadership has evolved to create a form of non-formal education supporting development
of children. In America, these leaders are called Child Life Specialists, and are trained to
work within multi-disciplinary teams to support development and growth in children.
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They work through play because this gives them the most freedom to respond to an
individual’s needs in contrast to the rigidity of hospital or school routines.
2.3. Therapies for Children with ASD
Due in part to the large number of impairments children with ASD exhibit,
countless forms of therapies have emerged in recent years for children with ASD. It
appears a combination of therapies is effective. These therapeutic interventions can
include behavior therapy, communication therapy, play therapy, occupational therapy,
physical therapy, and pet therapy. A brief overview of these various therapies follows.
2.3.1. Behavior Therapy
Behavior therapy is highly effective in teaching children with ASD how to lead
functional and productive lives. Some children with ASD cannot instinctively learn from
mimicking those around them, but can learn through therapy. Behavioral therapy has its
roots in laboratory-based psychological studies of learning and is based on the question—
“If this child is not taught to perform this task, would someone else have to do it for him”
(Groden and Baron 1988, 9). Independent living skills can be taught, and include selfcare skills, job-related skills, and self-control abilities. Other behavior therapies address
the issues of idiosyncratic problem behaviors such as body rocking, hand flapping, finger
flicking, object twirling, object hoarding, mouth noises, and toe walking. Violent
destructive behaviors are addressed which include head banging, self-picking, kicking,
attacks on others, running away, throwing objects, stabbing, and verbal threats.
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Behaviors such as tantrums, kicking at objects, screaming, crying, fist banging, and
tearing clothes can also be dramatically changed through appropriate behavior therapy.
2.3.2. Communication Therapy
Communication therapists work hand-in-hand with behavioral therapists.
Because some children with ASD exhibit a profound lack of response to others, there was
a belief in the past they may be deaf/mute. Currently, the Diagnostic and Statistical
Manual of Mental Disorders-4th Edition (APA 1994) delineates the qualitative
impairments in communication as:
1. delay or lack of spoken language;
2. significant inability to initiate or sustain conversations;
3. repetitive, stereotyped, and/or idiosyncratic language; and
4. deficit in social, spontaneous, and/or creative play.
Communication therapy involves verbal command and usage of language and the
knowledge of the unspoken language of society. Children with ASD have difficulties
with both because of their lack of intuitive ‘reading’ of body language, their lack of eyeto-eye contact, and their seemingly unawareness of others around them. Speech,
language, and hearing are all addressed under communication therapy. The role of play
in communication therapy has become an important tool for reaching children with ASD.
2.3.3. Play Therapy
Play therapy for children with ASD is important. Because children with ASD
lack the intuitive skills of social play, other children tend to ignore them. Siegel writes
“Children who do not engage in social play do not have peer friendships” (Siegel 1996,
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41). Peer friendships in children are developed through interaction and social play.
Kimberly Davis states in her book on adapted play, “Students with autism do not learn
how to play by merely observing others playing; they need to be shown and physically
assisted through the motions of whatever the play might be, rolling a ball to a partner or
riding a trike. Structured play sessions are needed for students with autism to learn how
to occupy their time appropriately” (Davis 1990, 57). In her study entitled The
Psychology of Play, Susanna Miller states “Play is the child’s method of exploring and
coming to terms with the world, and of learning physical coordination, the use of symbols
and fantasy” (Miller 1968, 230). The social aspect of ‘coming to terms with the world’ is
lost to children with ASD without structured play therapy.
2.3.4. Occupational Therapy
Occupational therapy uses assessments, creative solutions, and family guidance to
help achieve success in “the job of living” for children with ASD. Sensory integration
therapies fall under this category and are important to children with ASD because of a
high rate of dysfunctional sensory integration problems.
The concept of sensory integration comes from a body of work developed by A.
Jean Ayres, PhD, OTR. Dr. Ayres, an occupational therapist, researched the multitude of
ways in which sensory processing and motor planning disorders interfere with daily life
function and learning. Sensory integration can be defined as the critical function of the
brain which is responsible for forming composite pictures of who we are physically,
where we are, and what is going on around us. Ayres believes sensory integration is
normally an automatic function of the brain and is developed unconsciously
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in the course of ordinary childhood activities. Touch, movement, body awareness, sight,
sound, and the pull of gravity are all sensory experiences. Both motor planning ability
and the ability to adapt to incoming sensations are the natural outcome of the process, but
for some children, sensory integration does not develop as efficiently as it should. A
number of problems in learning, development, or behavior may become evident when the
process is disordered (Ayres 1979).
According to Ayres, some of the signs children with a sensory integrative
dysfunction may exhibit include: hyper or hypo reactions to touch, movement, sights or
sounds; easily distracted; social and/or emotional problems; activity levels appearing
unusually high or unusually low; physical clumsiness or apparent carelessness;
impulsive, lacking in self control; difficulty in making transitions from one situation to
another; inability to unwind or calm self; poor self concept; delays in speech, language,
or motor skills; and delays in academic achievement. Sensory integrative dysfunction
affects many children, not just those diagnosed with ASD.
Lorna Jean King is the Founder and Director of the Center for Neurodevelopmental Studies, Inc. located in Phoenix, Arizona. She defines the goal of sensory
integrative therapy as facilitating the development of the nervous system’s ability to
process sensory input in a more normal way (King 2006). Sensory Integration
International has published the following descriptions of sensory integration therapy:
active participation, child directed, individualized treatment, purposeful activity, need for
an adaptive response, input varies on child’s response, activity rich in proprioceptive,
vestibular and tactile input, implied or state goal of improving processing and
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organization of sensation (not teaching specific skills), and administered by a trained
occupational or physical therapist (ARRI 1995).
As the field of Sensory Integrative Dysfunction developed, the concept of a
‘multisensory environment’ (MSE) has emerged for use by children and adults with
differing abilities. These environments were created in rooms which offered many
sources of sensory stimulation which could serve as a calming tool or as stimulation
which promoted a new level of achievement for some of these patients. Paul Pagliano
writes in his book entitled Multisensory Environments, “In essence the new MSE is a
dedicated space or room for relaxation and/or work, where stimulation can be controlled,
manipulated, intensified, reduced, presented in isolation or combination, packaged for
active or passive interaction, and temporally matched to fit the perceived motivation,
interests, leisure, relaxation, therapeutic and/or educations needs of the user. It can take a
variety of physical, psychological, and sociological forms” (Pagliano 1999, 11).
The MSE has become a large business enterprise with many commercial products
available for installation in hospitals and other facilities wishing to create this type of
space. Some of the typical items included in an MSE would be ultra violet lights, music,
aromatherapy oils, switches to allow patients to control their own experiences, rocking
chairs, vibrating floor mats, and objects which spin and twirl. Many of these ideas could
be easily converted to an outdoor space for children with ASD.
2.3.5. Physical Therapy
Physical therapy is concerned with human movement and function. It uses
strengthening and therapeutic exercise programs, manual methods such as massage and
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manipulation, ice, heat, ultrasound, and walking devices—to name a few. Some of the
conditions physical therapists can treat are: back and neck pain, arthritis, chronic heart
and lung conditions, sport-related injuries, neurological conditions, and help to retrain
lost balance. For children with ASD, physical therapy can assist in developing both gross
and fine motor skills along with helping them to move in an easier manner. Physical
therapists work one-on-one and develop plans and treatment techniques routinely
performed to increase fitness and to help children lead a more healthy and active lifestyle.
2.3.6. Pet Therapy
There is recorded evidence of animals being used in therapy dating back to 1792,
at the York Retreat in England, which was founded by the Society of Friends, a Quaker
group (Katcher and Beck 1983). Boris Levinson, a psychologist, first recorded in detail
his experiences of using pets as therapy during a period dating from the early 1960’s
through 1974. He did not collect quantitative data but did record specific case studies of
animals and their profound effects on his patients. He was the first to report “…specific
clinical problems believed to be most responsive to pet therapy were “the young nonverbal child, the inhibited, the autistic…” (Levinson as appears in Katcher and Beck
1983, 412). Levinson believed pets provided the most benefits to situations which
warranted “…cuddling, affection, and unconditional acceptance…” and allowed the child
to be “master of the situation” (Levinson as appears in Katcher and Beck 1983, 412).
Following his lead, Samuel and Elizabeth Corson embarked on a more scientific study of
the effects of pet study in a hospital setting during the mid-1970s. Their observations
showed patients who accepted animals experienced a “…widening circle of warmth and
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approval…” by their patients that allowed uncommunicative, withdrawn people to begin
to interact to others including therapists, other staff on the ward, and even extended to
other patients. The Corsons believed the role pets served in therapy was to promote a
sense of responsibility and a feeling of being needed in the patients (Corson as appears in
Katcher and Beck 1983, 413).
The Corson’s work led to interest by David Lee who was a psychiatric social
worker at Lima State Hospital for the Criminally Insane at Lima, Ohio, in 1975. He
began a program involving fish, parakeets, and rodents in which patients were allowed to
‘earn’ the right to their own animal through a series of steps which proved responsibility.
The effect proved to be a marked decrease in violent behaviors, improved morale of
patients and the staff, and an improvement in the level of trust (Katcher and Beck 1983).
Along with Lee’s work with the mentally ill, many other examples of animal therapy
exist in nursing homes, incarceration units, and out-patient settings. Pets have been
shown to assist with many daily tasks for the physically disabled along with providing
psychological benefits to those taking part in this type of therapy.
Some of the major psychological benefits pets can provide include inciting
emotions such as elation and humor, a feeling of self-esteem, independence, and a sense
of achievement. The ability to play, be motivated, and to ‘get busy’ is also beneficial to
the psyche (Katcher and Beck 1983). These are all important elements of therapy which
could be used for children with ASD.
Case studies involving children with ASD and pet therapy record calmer, happier,
and more approachable children with the effects from pet encounters lasting over two
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weeks. In a study on speech and companion animals, a three-year-old non-verbal autistic
girl was exposed in the classroom to a dog, a cat, and a dove. She ignored attempts by
the cat and dog for attention, but one day noticed the dove flying. She began to make
imitative noises and to touch and even to kiss the bird. From these actions, she turned to
the dog in the classroom and began to transfer her affection to it. She then began to
interact with her instructor—verifying the ‘widening circle of warmth’ first reported by
the Cohens. Many other examples are shown of a similar and positive effect animals had
on children with autism.
The basic human need to be close to other living things is a powerful therapeutic
tool which animals can provide. The many lessons of life and death, dependence on
others, emotions of humor, and play can all be provided by animals in a therapeutic
setting for children with ASD and would provide needed ‘bridges’ between noncommunicative children and their therapist/care-givers.
2.4. Outdoor Spaces
2.4.1. Physical Benefits From Nature
All societies include gardens in some form as a part of tradition and culture which
interact with nature in complex and varied ways (Gerlach-Spriggs, Kaufman, and Warner
1998). Rachel and Stephen Kaplan have researched a psychological theory which moves
beyond cultural appreciation of nature. Their work suggests our society of fast-paced
movements and loud noises produces intense stress levels on everyone. To survive this
environment, we are forced into “directed attention” which is defined as requiring intense
concentration and effort and if not relieved, results in stress and fatigue (Gerlach-Spriggs,
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Kaufman, and Warner 1998). Human minds can find relief from the pressures of living
in our modern world through any activity which relieves ‘directed attention’ to include
being out-of-doors. A simple walk through a park can produce this momentary relief for
some, while others may experience it from simply peering from a window into a natural
setting.
The Kaplans have termed this effect as a ‘restorative event’ and propose several
requirements for this event to benefit humans. The first requirement is there must be a
sense of being away—somehow we must experience through our view or surroundings a
feeling of escaping the pressures of the moment. The Kaplan’s continue with the
requirement of perceived extensive environment but yet connected to the larger world.
This environment must produce fascination if we are to experience the “involuntary,
effortless attention which provides psychic relief” (Gerlach-Spriggs, Kaufman, and
Warner 1998). And finally, this healing environment must be compatible with each
individual’s needs. These concepts are important for designers of landscapes as they are
the basic guidelines for good landscape design—coherence, complexity, legibility, and
mystery (Gerlach-Spriggs, Kaufman, and Warner 1998). Each of these guidelines meld
to produce a space that makes sense to us, is rich in scene, is easily understood, and holds
mystery. The psychological effect on restoring balance to the human psyche as outlined
by the Kaplan’s work seems straightforward and is an explanation we can embrace.
Roger Ulrich has proven these effects are even more profound on the human
anatomy. Through his research into the physical effects of simply viewing a landscape—
either in reality through glass windows or even more astounding, viewing pictures of
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landscape—we are introduced to the fields of psychophysiology and
neuropsychoimmunology. The physiological effect of stress on our bodies is measurable
in blood pressure and heart rates, increased muscle tension, and changes in brain wave
function and mental concentration (Gerlach-Spriggs, Kaufman, and Warner 1998). These
are all symptoms of the ‘fight or flight’ reactions which are an integral component of the
human system. Ulrich’s studies show humans have the capacity to think ourselves into
relaxing (Ulrich as appears in Gerlach-Spriggs, Kaufman, and Warner 1998). These
learned behaviors can rapidly diminish the physical symptoms of stress, and Ulrich’s
studies have shown views of nature are the preferred form to accomplish this. The
psychophysiology studies Ulrich has performed show views of nature—not urban
views—produce measurable reduction in the physiological symptoms, but individuals in
the study actually “felt better…were less angry, less fearful, and generally had more
positive attitudes…” (Gerlach-Spriggs, Kaufman, and Warner 1998, 37). Ulrich’s
research steers us into the deeper realm of the parasympathetic nervous system which is
thought to be outside of conscious or learned control. We intuitively sense such
responses are far deeper than learned behaviors and because they consistently cross both
cultural and social boundaries may even be deeper than the physiological responses
shown (Gerlach-Spriggs, Kaufman, and Warner 1998).
The emerging field of psychoneuroimmunology has begun to provide answers
stretching into the basic molecular and cellular levels of the human body. The need for
nature in human life has been studied intensely over the past three decades. The complex
functions of the endocrine system of glands and hormones upon the nervous and immune
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systems when placed under stress are actually translated into the activities of our very
cells (Gerlach-Spriggs, Kaufman, and Warner 1998). The human reaction to stress is
obviously complex and relates directly to our molecular constructs. Edward Wilson
suggested this very fact in his work Biophilia, in which he suggests even deeper than our
molecules and cells, biology may be the basis of our human responses to nature (Wilson
1984). Wilson’s concept traces the human need for nature and gardens back to the dawn
of emerging humankind.
Wilson’s theory of biophilia connects human beings emotionally with all other
living organisms (Wilson 1984). Wilson and many others believe contact with nature is a
basic element of human evolution. As the human race evolved, the skills needed to
survive became finely honed and incorporated into our genetic language, making contact
with nature an inherent piece of our physical, mental, and societal health. Wilson
believes in genetic ‘programming’ as the basis of the strong human need for nature.
The biophilia hypothesis takes us back to the savannahs of Africa with survival
dependent upon genetic responses to danger. While our choice of habitat has matured,
genetically humans still react to open grassy plains dotted with trees which appear to be
easily climbed. The impact of this body of research on design of supportive outdoor
healing spaces is profound. It implicates basic landscape design as important for
relieving both the stress of daily living and stress from illness. The benefits of being
outside in a space which is intuitively recognized by both the physical human body and
the invisible human psyche seem obvious. The benefits of stress reduction along with the
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feelings of control and safety could greatly contribute to the various therapies developed
for children with ASD.
2.4.2. Healing, Restorative Gardens
Healing Gardens are mentioned throughout ancient literature and depending upon
the cultural opinion of the time, were both vital to the mental health and physical well
being of humans, or were ignored by trends of scientific thought or even fashion.
Healing gardens have become scarce in number over the past two centuries due mainly to
the manner in which civilization has congregated into large cities with large buildings
that block sunlight. Concrete jungles are not conducive to nature, and with the discovery
of germs, the out-of-doors has become a symbol of dirt—the purveyor of sickness.
Despite the advances in medicine, throughout the 18th, 19th, and 20th centuries,
waves of opinion regarding the healthful benefits of sunshine and fresh air combined with
plants, trees, and flowers have peaked and waned. Valid research began in the past few
decades on the actual physical and mental benefits which healing or restorative gardens
provide to human beings. Psychologist Roger Ulrich’s landmark study “View Through a
Window May Influence Recovery from Surgery,” (Ulrich, 1984), pioneered the modern
research by observing the healing benefits of an outdoor view to medical patients and
measured it in terms of actual healing time and in degree of pain reported. While the
research is controlled, it is not able to satisfy the demands of strict medical science
research. Statistical certainty is unobtainable in measuring effects on human psyche.
However, today there is overwhelming evidence and a growing belief in the medical
community that nature plays a more important role in the feelings of well being and
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mental health than at any previous time in our modern culture. It is also becoming
accepted belief that our mental health is tied directly to our physical health and promoting
one promotes the other.
Healing gardens provide at least three measurable and specific aspects to the
healing process. These aspects are: a relief from physical symptoms or awareness of
symptoms; stress relief and accompanying increased levels of comfort; and improvement
in the over-all sense of well-being and in hopefulness (Cooper-Marcus and Barnes 1999).
Gardens can be healing through aesthetics, design elements, and through active
participation in maintaining the plant material and creating the space (Cooper-Marcus
and Barnes 1999). Because they are beautiful places, gardens draw people in. The lush
greenness, the sounds of water and birds, and the variety of textures and colors offer the
mind a restful place. This leads to the idea of gardens healing by simply being a place to
be in.
The social places of a garden along with the space to be alone provide choices for
people to actively be in the garden space or to simply empty the mind and enjoy the
tranquility. Because gardens are living, the maintaining and creating process gives our
minds the choice of thinking about the garden or to mindlessly weed a flowerbed. This
relieves stress both by the calming space of the garden and by the act of creating order.
The design options of sunshine or shade give a person the feeling of control through
choices. The sights and sounds of a garden along with the simple act of “being” in a
calming place all contribute to the decreased levels of stress. These concepts promote the
notion that healing gardens would be beneficial to children with ASD.
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2.4.3. Children’s Healing Gardens
Robin Moore is a landscape architect who writes on the benefits of outdoor play
for children. In 1997, he was involved in the creation of a ‘playing and learning’ garden
in California. This garden was formed from the asphalt parking lot of an elementary
school. While the children of this school were not in need of ‘healing’, Moore studied
the effects on the lives of the entire neighborhood and found the running water,
wildflower meadows, and woodland greatly enhanced the social and psychological
behaviors of both the students and the surrounding neighbors. The birds and butterflies
which filled the air with sound and colorful movement added to a sense of positive
changes in the way the children felt about themselves and their school. The children
were able to be in control of their surroundings, escape from the rigidity of the classroom,
and to experience freedom of expression (Moore and Wong 1997). The benefits of
nature are healing to all children—with or without ASD—and could be included in all
buildings which deal with children. The therapeutic potential found in healing gardens
for children help them retain their good health or restore the health they have lost (Moore
as appears in Cooper-Marcus and Barnes 1999).
Moore believes children’s healing gardens are significant because of the way they
relate to the world through play. Healthy childhood development comes through
exploration, interaction, and direct physical contact with nature. Moore says “Children’s
interactions with the physical environment are intimate and immediate. This makes
garden settings especially satisfying because they are diverse, constantly changing,
multisensory, and alive” (Moore as appears in Cooper-Marcus and Barnes 1999, 323).
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The concepts of healing gardens for children include relief from boredom, the experience
of exploring, and a place to satisfy their natural curiosity.
The world of a child includes resolving inner conflicts, expressing fears, and the
ability to communicate non-verbally. British child psychiatrist and pediatrician Donald
Winnicott called this experiential domain the child’s ‘potential space’. Winnicott’s idea
of ‘potential space’ provides a strong argument for a playful garden setting as healing
spaces for children (Moore as appears in Cooper-Marcus and Barnes 1999). Robin
Moore describes five assumptions which can be used as design guidelines for creating
healing gardens for children. They include outdoor play, environmental quality,
significance of nature to child development through play, trained play leadership, and
indoor-outdoor links. The significance of outdoor play and the role of play in childhood
development is a critical factor for healthy childhood development. The environmental
quality and how it can affect the range and depth of play activity and the attractiveness of
the site to children is also vital to the successful design of children’s gardens (Moore as
appears in Cooper-Marcus and Barnes 1999).
Sound environmental design can provide children with the freedom to interact
with their surroundings. In his “Theory of Loose Parts,” Simon Nicholson states “there is
no evidence…that some young babies are born creative and inventive, and others are not”
(Nicholson 1971, 30). Nicholson’s theory says, “In any environment, both the degree of
inventiveness and creativity, and the possibility of discovery, are directly proportional to
the number and kind of variables in it” (Nicholson 1971, 30). Design of children’s
healing gardens can benefit from this theory by providing the natural elements Nicholson
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is referring to…sticks, rocks, water, leaves…the loose parts of nature. For children with
ASD, being exposed to these elements could become an integral part of a therapeutic
program.
Perhaps the most important assumption in creating a successful children’s garden
is the aspect of easy line of sight and links to both outdoor and indoor spaces. This
concept would be vital to children because they have the innate need for security. To be
able to easily leave the out-of-doors and regain a secure feeling adds to a sense of being
in control. These assumptions about children’s healing gardens can be applied to various
spaces in health care facilities, schools, neighborhood playgrounds, and outdoor spaces
which are created for therapies.
In the last decade of the 21st century, most Americans have shifted their view of
handicapped children. In the past, these special needs children were isolated by society
and pigeon-holed into the educational system. Sadly, many children with ASD fell into
this category. However, a strong movement by the disabled community and their
advocates has led to current thinking which has ‘children with all abilities’ integrated and
included in our daily life. The ‘mainstreaming’ of children with ASD into the classroom
setting is further supported by early intervention and behavioral therapies. The idea of
creating healing gardens for children with all abilities is especially intriguing for the
benefits of practicing and enhancing old skills while exploring the new skills which may
be found in gardens alone or with interaction among other children.
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2.5. Nature Play
2.5.1. Children in Nature
Robin Moore says: “Children live through their senses. Sensory experiences link
the child’s exterior world with their interior, hidden, affective world. Since the natural
environment is the principal source of sensory stimulation, freedom to explore and play
in an outdoor environment through the senses in their own space and time is essential for
healthy development of an interior life…” (Moore as appears in Louv 2005, 65). The
concern for educators, parents, and therapists lies in both the shrinking natural play areas
available for children and the modern trend of children to stay indoors in spite of the
harmful rise of obesity, ADHD, and depression (Louv 2005). This trend can be attributed
to the advent of the technical world of television, computers, and games. However, at its
basis lies both a lack of understanding by parents of the important benefits of the natural
world to childhood development and the modern societal fears of safety and well being.
The study of ecopsychology has gained currency through the work of Theodore
Roszak, a historian and social critic. His book entitled “Voice of the Earth”, argues
“…that modern psychology has split the inner life from the outer life and that we have
repressed our ‘ecological unconscious’ that provides ‘our connection to our evolution on
earth’ (Roszak as appears in Louv 2005, 44). This line of thought has further evolved in
studies which include nature therapy for both mental and physical health. Childhood
obesity, depression, behavioral disorders, anxiety from noise and motion from vehicles,
television, and the speed of our modern ways of living can all be attributed to a lack of
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encounters with animals and the quietness of a natural environment (Louv 2005). These
arguments all point to the obvious benefits for children from simply being outdoors.
Howard Gardner, an education professor from Harvard, developed his
monumental theory of ‘multiple intelligences’ in 1983. He defines one of the eight
intelligences as ‘nature smart’ and gives Charles Darwin, John Muir, and Rachel Carson
as human examples. From his research, he explains, “The core of the naturalist
intelligence is the human ability to recognize plants, animals, and other parts of the
natural environment, like clouds or rocks” (Gardner as appears in Louv 2005, 71). The
benefit of Gardner’s theory is that linguistic and logical intelligence, while vital to
modern human survival, is not the only intelligence we humans develop. Studies show
children learn from natural objects such as twigs, stones, leaves, and even mud. Natural
objects serve to stimulate creativity and imagination as they become plates, utensils,
boats, cars, and even pretend food. Some of the effects on children from a healthy
interaction with nature involve lowered levels of behavior disorders, anxiety, depression,
and obesity (Louv 2005).
2.5.2. Adventure Playgrounds
How to bring nature to exceptional children has been a topic of much research and
study over the past few decades. There are many examples of ‘Adventure Playgrounds’
to be found in England with well documented results of exposure to the outdoors. The
‘adventure play’ movement dates back to Danish Landscape Architect, C. Th. Sorensen,
who began to study the “Junk Yard” theory in which he noted the manner in which
children flocked to an unstructured construction site and ignored the regimented park. In
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1943, the Emdrup playground was established outside of Copenhagen (Sutherland and
Soames 1984). In 1946, Lady Marjory Allen, a British landscape architect, visited this
park and brought the idea back to England. Many parks were opened in England after
WWII using this notion, but it was not until the late 1960s when Allen turned her focus to
developing parks for handicapped children. Early in 1970, the first of these parks opened
in Chelsea and immediately proved very successful. This new concept for the
handicapped was groundbreaking in the ways these exceptional children learned and
acquired new life skills through their reaction to the animals, playground equipment, and
nature itself.
The concepts used to design these parks were “exploration, experimentation, and
expansion” (Sutherland and Soames 1984, 12). These are particularly relevant concepts
when looking at disabled children in adventure playgrounds because the opportunity to
carry out all three activities is central to the playground experience. Children need to
explore heights, space, movement, mobility, touch, and relationships. This exploration
helps to develop confidence and familiarity with the ways in which these children
experience their world. Experimentation with textures, colors, equipment, and one’s own
ideas and limits lead to a greater understanding of the world around the individual as well
as the individual’s role within that world. According to Sutherland and Soames: “If
playgrounds can be built and developed around these challenging concepts then the
potential benefits for children using them can be enormous” (Sutherland and Soames
1984, 12). These concepts can be directly transferred to creating multisensory
environments for children with ASD.
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2.5.3. Sensory Gardens
As more and more children are diagnosed with ASD, the need for a sensory
garden designed specifically for their use and based on the research in the preceding
sections seems appropriate. General guidelines for developing this garden are found in
the sensory integrative issues of ASD, and include the need for a stimulating space for
hypo reactive children and a calming space for children that are hyper reactive.
Accepting that simply being in a natural setting promotes general health and well being, a
garden setting is appropriate and would allow children with ASD to experience and
explore nature while finding specific areas which simply feel good for them to be in.
Providing the specific spatial organization of these spaces along with appropriate site
materials and furniture is examined in depth in the final analysis in this document.
2.6. Case Studies
Case studies are used by landscape architects to define and create design
implications from built environments. It was anticipated that a close examination of the
physical environment as well as interviews with employees at four facilities dealing with
children with ASD would provide information which could be applied to the
development of design guidelines. A brief analysis of each case follows. These note the
location of the outdoor space, the function, the landscape features, site furniture, and
groundcovers, as well as other issues—particularly safety and security as pertaining to
use by children with ASD.
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2.6.1. Virginia Tech Autism Clinic
The Virginia Tech Autism Clinic (See
Figure 1, right) is located in Blacksburg, Virginia
and was opened in early 2006, as a community
outreach program of the Department of Psychology.

Figure 1. VT Autism Clinic

In its infancy, it now serves approximately ten children, offering diagnostic and
therapeutic services. The building is sited behind an old farmhouse, near a large highway
and is not fenced. The space is used as an entry to the building. The groundcover is
mowed grass and the site is void of furniture and other points of interest. A child would
not be safe in this area and must be accompanied by an adult as the busy highway is fairly
close.
Implications for design were limited to the following:
Concerns for safety must be addressed. Locations of spaces for children
with ASD should not be adjacent to a major highway.
Environments should include sensory features. This barren site can not
facility the sensory needs of children with ASD.
2.6.2. Carmen B. Pingree School
The Carmen B. Pingree School for Children with Autism (See Figure 2, next
page) is located in Salt Lake City, Utah, near the University of Utah. The Pingree School
was opened in November of 2002, as a private/public partnership, currently operated by
Valley Mental Health. It primarily serves 250 children with pre-school and elementary
school programs. Diagnostic and therapeutic procedures are also provided. The outdoor
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spaces at the school were located on the western side of
the building and were entirely fenced. There were two
separated areas of standard commercial ‘off-the-shelf’
playground equipment (See
Figure 3, left) consisting of

Figure 2. Pingree School

swings, climbing bars, slides, and steps. There was a fenced
ball field of grass, and a concrete tennis court behind the
play areas. The groundcovers consisted of shredded bark
beneath the playground equipment and grass on the ball
field. There was no site furniture, but the fences provided a
Figure 3. Playground

high measure of safety for the children (See Figure 4,
right).
This site did not specifically address the sensory
needs of children with ASD. Implications include the
following:

Figure 4. Fenced areas

Off-the-shelf equipment provides limited activities for children with ASD
and should be supplemented with additional features.
There are no natural areas to provide children with ASD opportunities to
explore, experiment, and to learn from the objects found in nature.
Provisions for pet therapy could be included.
Specific effects such as calming or stimulating areas are not addressed in
this landscape.
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2.6.3. Southwest Autism Research and Resource Center

The Southwest Autism Research and Resource Center is located in downtown
Phoenix, Arizona, and was opened in March of 2005. It is a nonprofit, community-based
organization—dedicated to research, education, and resources for individuals with ASD
and their families. The Center offers diagnostic and therapeutic services along with the
operation of a small pre-school facility. The extremely warm climate has an affect on the
use of outdoor spaces at this site. The outdoor
spaces at this Center include two small walled-in
courtyards and a large center courtyard. One small
courtyard (See Figure 5, left) is dedicated for
Figure 5. Courtyard for parents

parental use while waiting for their children to

undergo diagnostic procedures. The central courtyard (See Figure 6, below) is covered
with a tensile structure and has access from various locations in the building. It is
utilized during employee breaks, and as an elegant viewing space from the building
interior.
The pre-school children have a play area in a
small walled in space located on the outer wall
of the southwestern corner of the building (See
Figure 7, next page). This small courtyard has

Figure 6. Center Courtyard

artificial turf, a tensile cover for shade, and commercial ‘off-the-shelf’ plastic toy features
designed for small children. The space is extremely safe as there is only one door into
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the area and can be closely monitored. Interview
with staff indicates a strong awareness and desire
for creation of a sensory garden for children with
ASD.
Implications for design were limited, but the

Figure 7. Play Area

following considerations were derived from these spaces:
Off-the shelf equipment provides a limited experience for children with ASD and
should be supplemented with additional features.
There were no natural spaces for children with ASD to experiment, explore and to
learn from the objects found in nature.
The specific sensory issues of children with ASD were not addressed.
Calming and stimulating effects of the environment were not addressed.
Provisions for pet therapy were not included.
2.6.4. Children’s Center for Neurodevelopmental Studies
The Children’s Center for Neurodevelopmental Studies is located in Glendale,
Arizona. It was opened in 1976, by Lorna Jean King, a pioneer in addressing sensory
integrative disorders, and operates today as a publicly funded school for special needs
children. It currently serves approximately 60 mid-to-low functioning children in daily
classrooms along with some outpatient therapy. The Center offers occupational,
horticultural, recreational, and physical therapies for special needs children.
The outdoor spaces include a playground with typical commercial ‘off-the-shelf’
play equipment located on the southeastern side of the building. Sand covers the ground
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while large citrus trees provide some shade and the entire area is fenced. Aides are
provided for these children at a rate of 2 to 1 and classes consist of five to eight students.
This level of supervision provides a very safe environment for these special needs
children.
The Children’s Center employs a Certified Horticultural Therapist, who has
developed an interesting outdoor space, located to
the east and north of the building. This outdoor
space includes a commercial greenhouse and a
gazebo on a small hill (See Figure 8, right).A
grassy sports field doubles as the horse therapy area

Figure 8. Gazebo

(See Figure 9, below). Several different areas are provided for therapeutic gardening
(See Figure 10, below), and various gathering areas
with large shade trees are scattered throughout the
site. There are various groundcovers including small
rock covering some walkways, dirt pathways bricked
Figure 9. Sports Field

patios, and grass. Site furniture includes
concrete and wooden benches, covered glider
swings, and outdoor plastic chairs. While this
Figure 10. Garden areas

large space is completely fenced, it is important
to understand that the students are accompanied by their teachers and aides to ensure their
safety.
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This environment is specifically designed for horticultural therapy; however,
many of the physical features could be applied in the design of a sensory garden for
children with ASD. The following design implications were derived from a critical
observation of this environment:
Various groundcovers and ground plane changes provide stimulation for
children with hypo reactive vestibular, proprioception, and visual senses.
Plant material provides both calming and stimulating tactile, visual, auditory,
and olfactory sensations from the various textures and fragrances.
The tall shady trees provide both visual stimulation through their sheer size,
and calming effects with the shade they produce.
The butterflies and birds visiting this area provide visual and auditory
stimulation.
The gazebo is located on top of the hill and is used as a ‘reward’ for
encouraging children to complete other tasks.
Placing glider swings and benches around the space provide opportunities for
teachers and aides to step aside and allow the children to experience the
environment while remaining vigilant.
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CHAPTER 3. DESIGN GUIDELINES
3.1. Introduction
The profession of landscape architecture combines visual design principles and
elements with environmental factors and landscape features to create supportive spaces
for human use. Design guidelines for particular types of outdoor uses are utilized by
landscape architects to maximize the qualities of these outdoor spaces and to insure they
satisfy the needs of various users. Visual principles and elements of design include unity,
emphasis, scale, balance, rhythm, line, form, shape/volume, texture, planes, and color.
Landscape features include plant materials, microclimate, landform, slope, views,
circulation, and spatial organization. Other important considerations may include
groundcovers, walls, site furniture, and water features.
In creating sensory gardens for children with ASD the visual principles and
elements of design, landscape features, and other considerations including play
structures, therapeutic animals, safety and security, along with the options of choice and
control were developed into a set of specific guidelines. These guidelines were then used
in the application of and to inform the design for a sensory garden for the Tucson
Alliance for Autism Center.
The review of the literature on the characteristics and behaviors of children with
ASD suggest two distinct reactions they could experience from over or under stimulated
senses. The first reaction is to become hyper reactive, with behaviors including
screaming, crying, uncontrollable and repetitive talking, or throwing a tantrum—all of
which could be addressed in a calming space which would give them time to restore their
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control. Hypo reactivity could be observed in a child who focuses on their internal world
and could be displayed by rocking, humming, placing hands over ears, hiding, and going
to sleep—again all of which could be addressed in a stimulating environment which
provides interesting activities. It is the intent of this research to find implications in the
following design guidelines to inform and shape design for a sensory garden to address
the issues children with ASD experience through their senses. Specifically, we are
searching for ways in which to calm hyper reactive children and to stimulate hypo
reactive children with ASD. It is important to note, because some children with ASD
think in pictures (Grandin 1995), their use of the garden could be determined by the first
view they have of the space because they will always remember it. Most children with
ASD are normally not physically disabled and/or confined to wheelchair. While no
sources were found to address the special needs of children with ASD in an outdoor
setting, a review of the design principles and elements likely to impact an outdoor
supportive environment for them follows.
3.2. Design Principles
In landscape design, artistic principles are the base upon which the design
elements are used to create functional, meaningful, and visually attractive outdoor spaces
(Johnson 2006). These artistic design principles include balance, emphasis, rhythm,
scale, and unity (Lauer and Pentak 2000). Children with ASD require consistency and
predictability in a supportive environment because they experience extreme difficulty
with change and transitions (Quill 1995). The spatial organization of a sensory garden
will be very important for them and will require careful consideration of each of the

56
design principles. After briefly reviewing each of the following design principles, design
elements, and landscape features for implications to inform design of a sensory garden,
several tables were developed to reflect hyper and hypo reactions and suggested solutions
were offered.
3.2.1. Balance
Balance in design implies stability and equilibrium and is conveyed intuitively
when achieved in a garden. Balance can be symmetrical, radial, or asymmetrical—each
gives a sense of order in the landscape (Johnson 2006). Research shows natural elements
and plants can provide restorative balance in a garden (Cooper-Marcus and Barnes 1999).
Natural landscapes are asymmetrically balanced and can be achieved in design with odd
numbered plant groupings; along with the use of “clump and gap” planting plans
(Johnson 2006). All three types of balance should be incorporated into a garden for
children with ASD to provide both stimulating and calming spaces.
3.2.2. Emphasis
Emphasis, as a design principle, is often used in the garden as a focal point to
engage the viewer (Johnson 2006). However, it can also be achieved through contrast,
isolation, and even placement (Lauer and Pentek 2000). Frequently, designers tend to use
abstract or ambiguous works of art in the landscape as focal points, but these can be
misinterpreted in healing gardens as frightening or ominous. Research shows in a healing
garden, natural objects in the landscape produce more positive reactions from the user
(Cooper-Marcus and Barnes 1999). Natural features could include changes in
topography, water features, unique flowering plants, or placement of large boulders—to
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name a few. Care should be taken in both choosing and placing focal points in a garden
for children with ASD who experience hyper reactive sensations to minimize their stress
levels and to encourage use of the space. For example, boulders could blend into a
natural space and be non-threatening for children who are hyper stimulated, but could
also provide stimulation for children who are hypo reactive simply with their natural
texture, shape, and by offering a challenge to children for climbing, sitting, and jumping
on.
3.2.3. Rhythm
Rhythm is the design principle directly related to our visual senses. It is created
through the visual unity found in repetition and is a basic characteristic of nature (Lauer
and Pentek 2000). In landscape design, rhythm is found in reoccurring elements such as
line, form, mass, texture, and color. Rhythm can also visually convey movement and can
serve to guide a user through a garden space. In the design of a garden for children with
ASD, the predictable rhythm of the fluid lines in gently curving walkways or plants
evenly spaced in beds could serve to create spaces to convey calmness for hyper reactive
children. Children who are hypo reactive may find stimulation with unexpected changes
in ground plane texture or color. By using an unpredictable and spontaneous planting
plan, a less predictable rhythm can be established to stimulate the senses.
3.2.4. Scale
Scale directly relates to the physical size of an object or space in the landscape
and how it is perceived by people in relation to themselves—or as a “human scale”. It is
especially pertinent in a design for children, as each landscape feature should be scaled

58
appropriately to their much smaller size. In a sensory garden for children with ASD, the
height of seating walls, tables, and chairs should be considered in the design.
Optimal spaces which promote opportunities for social participation in play
require the space to be restricted in size, yet the space should accommodate small groups
of children. Large open spaces inhibit social interaction, yet spaces which are too small
intensify conflicts between children (Quill 1995). The scale of the spaces must be
carefully considered to include enough space for children with ASD who may experience
a hyper reactive response to a small space, but still not so large as to overwhelm those
who may react with the hypo reactive behaviors of withdrawal.
3.2.5. Unity
Unity serves to create a harmony when all elements and features of a design
appear as though they belong together. Unity can be created with proximity, repetition,
continuity, and variety (Lauer and Pentak 2000). Creating unity involves balance,
rhythm, and proportion and is the “glue” of design (Johnson 2006). Because some
children with ASD think in pictures (Grandin 1995), their use of the garden could be
determined by the first view of the space. Unity and harmony in the design of a sensory
garden could be used to visually convey calmness for hyper reactive children.
Stimulating effects for hypo reactive children could be achieved by using variety.
In Table 2 (See Table 2, next page), a calming effect for hyper reactive children
with ASD and a stimulating effect for hypo reactive children with ASD are listed for each
design principle.
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Table 2. Using Visual Design Principles to Create Specific Effects
Design
Principle
Balance
Emphasis

Rhythm
Scale
Unity

Calming Effects for Hyper
Reactive Children with ASD
Plant with asymmetrical, clump
and gap plans to create a
‘savannah’ type landscape
Utilize natural objects for focal
points
Use fluid lines for walkways and
walls
Use patterns in planting beds
Create child sized small spaces
Repetition
Predictable continuity

Stimulating Effects for Hypo
Reactive Children with ASD
Use radial and symmetrical balance

Provide features to promote action
for focal points like a bounce house
Provide changes in topography
Change ground colors
Use spontaneous and unpredictable
planting plans in beds
Create child sized large spaces
Variety

3.3. Design Elements
The visual elements of design may include color, form, line, planes,
shape/volume, and texture (Lauer and Pentek 2000). These elements are effectively used
with the principles of design to create outdoor spaces visually, artistically, functionally,
ecologically, and culturally in harmony with one another (Johnson 2006). The design of
a sensory garden for children with ASD will focus specifically on how these elements are
used to create both stimulating and calming spaces. These elements will also inform
plant selection, manipulating the affects of the microclimate, and in creating or selecting
landscape features providing safety and security along with choice and control.
3.3.1. Color
Color evokes emotions or feelings and is a vital tool in the design of landscapes.
Primarily, color can be used to direct attention, to visually change distance perspective,
and to set a certain mood. Hue is the variation of a color; a tint is created with the
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addition of white to a pure color; while shade involves the degree of visual darkness.
The lightness or darkness of a tone is called value and is based on the amount of light it
will reflect (Johnson 2006). White is the combination of all the waves emanating from a
light source while black is the absence of such waves. The three characteristics of color
used in design are physical color—involving arrangement and harmony; emotional
effects on moods; and the quality or artistic expression through color choices
(Leszczynski 1999). Color wheels are used to depict colors and through their study, we
gain clues to the color combinations which would work in a landscape design.
In the Western cultures, red, yellow, orange and their modifications are labeled
warm colors and are associated emotionally with images of fire and heat. Red is the
color of war, yellow the color of gold, and orange the colors of flame and autumn
(Leszczynski 1999). On the other hand, the colors of blue, violet, and green are
associated with water, ice, and shadows, and are referred to as cool colors. Blue is
serenity, calmness, distance, and even sadness, while green is soothing and a symbol of
fertility and violet is the color of shadows evoking the emotions of mourning, sorrow, and
spirituality (Leszczynski 1999). In other words, the cool colors create a more restorative
environment—a calming space, while the warmer colors serve to create tension and
excitement and result in a stimulating environment.
Color can be directly applied to landscape design through a multitude of ways
including plant materials, upholstery fabrics, tensile structures, toys, wall murals and
construction materials. Because some children with ASD experience their world
visually, they will react to color in both calming and stimulating ways. The
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characteristics and traits of children with ASD seem to indicate color will be a strong
element of the design of sensory gardens.
3.3.2. Form
Form can be expressive, harmonious, discordant, and evoke many emotions. But
most importantly, form can cause rhythm in a landscape which serves to unite a design
and create spaces which are both pleasing to the eye and calming to the spirit. Mass and
form together can be used to signal transition points in a landscape design and are
especially appropriate in the creation of outdoor rooms. Forms can provide the openings
or doors between the rooms while still giving one a sense of privacy and intimacy. It is
important to keep scale in mind when working with mass and form. Using too much
mass could create claustrophobia, while employing too little mass would leave a child
feeling disoriented. Form is important when designing the sensory garden for children
with ASD because of the need for separate areas which will serve to create either
stimulating or calming effects.
3.3.3. Line
Line is important in landscape design because it describes shape, and shapes
define objects. The mere direction of a line can suggest the intent to create calm or
stimulating spaces. Horizontal lines evoke calmness by implying rest or sleep positions
while vertical lines create more energy because they imply standing and a potential for
movement. Diagonal lines best convey movement because they depict the natural
leaning of an active human body. We lean into skiing and running which in turn produce
movement in our lives (Lauer and Pentak, 2000). Line is used in landscape design to
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create boundaries and edges, to suggest movement, and to add interest. Line of sight is
the invisible line which frames or directs a view and can even include the borrowed
landscape (Johnson 2006). In a sensory garden for children with ASD, horizontal lines
can be utilized to form spaces to evoke calmness for hyper reactive children, while strong
vertical lines can be used to create stimulating spaces for children who experience hypo
reactions.
3.3.4. Planes
Planes define spaces within a landscape. They can take the form of the ground
plane; vertical planes such as buildings and walls; or the overhead plane which can
consist of open sky, tree canopies, ramadas, or tensile structures. Planes can be natural or
manmade (Johnson 2006). Spatial organization is created with the use of planes and will
be an important element in a garden for children with ASD because they can be used to
manipulate the environment to create spaces to convey calmness or stimulation. The
ground plane can be shaped by contours of topography and covered with various textures
such as grass or rock which can serve to create opportunities for stimulating play. A
sense of calmness can be found in a flat ground plane with no variation in texture or
color.
Vertical planes can be used to create outdoor rooms by utilizing shrubbery or
trees to serve as spatial dividers, or they can consist of actual concrete or block walls.
Vertical planes can also utilize various textures, forms, colors, and sizes to create a
stimulating outdoor space. Creating unity with consistent size, texture, and color would
create a calming space.
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3.3.5. Shape/Volume
Shape and volume are created naturally or through man-made materials and
include both form and mass of objects within the garden as well as the open air. Shapes
are lines and edges of spaces and can take the form of walls or plant material and serve to
structure the garden (Johnson 2006). Shapes can be confining or static—such as the
circle. A confining space could provide a sense of relaxation or safety. Curving walls
might create various shaped spaces which remain connected—such as the shape of a
puzzle piece. These complex spaces could create excitement, curiosity, surprise, or
induced movement. In designing a garden for children with ASD, the use of shapes and
volume to create spaces will be an important feature as areas are defined to address
different needs. By utilizing scale, line, and form, shapes will create both calming and
stimulating spaces with visual variety and interest.
3.3.6. Texture
Texture is the most variable of the design elements, because it not only involves
tactile qualities, but visual and auditory sensations as well. Texture can be used to
stimulate the imagination and symbolize strength and power, and to produce a feeling of
atmosphere by creating harmony or discord. The principles of simplicity, variety, and
balance can affect the textures chosen by the landscape architect (Leszczynski 1999).
Texture will be an important addition to a sensory garden for children with ASD because
it can be used to address all the sensory impairments.
One example is found in plant materials. Plants with smooth leaves and bark
could be used in an area for hyper reactive children and to provide a soothing space.
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Plants with rough leaves and varied colored bark could serve to stimulate hypo reactive
children. These concepts could be used to inform choices for landscape architects when
choosing all facets of landscape features from groundcovers to site furniture.
Using these visual design elements to create calming and stimulating effects for
children with ASD will require thought and careful selection of each facet of the sensory
garden. Table 3 (below) shows examples of these effects as they might be applied to
each design element through creative design.
Table 3. Using Visual Design Elements to Create Specific Effects
Design
Element
Color
Form
Line
Planes
Shape/volume
Texture

Calming Effects for Hyper
Reactive Children with ASD
Use pastels - blue, green, purple
Create child sized spaces
Horizontal lines are restful
Flat ground plane with no
variations in topography or
texture
Use confining spaces
Smooth leaves and bark on plant
materials
Smooth walls

Stimulating Effects for Hypo
Reactive Children with ASD
Use vivid - red, yellow, orange
Larger open spaces create energy
Vertical and diagonal lines indicate
movement
Varied topography on ground plane
with multiple textures
Use complex spaces
Rough leaves and bark on plant
materials
Rough finished walls

3.4. Physical Landscape Features
The sensory integrative dysfunctions children with ASD experience are directly
related to their physical environment so careful thought must go into the treatment and
design use of circulation, landform/slope, microclimate, spatial organization, and views.
The successful sensory garden design will also require thoughtful selection of plant
materials, groundcovers, walls, site furniture, water features, play structures, and
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therapeutic animals. Following is a brief review of these physical features and resources
as they might apply to designing a multisensory garden for children with ASD.
3.4.1. Circulation
Circulation is a major function of a well planned environment. It not only leads
us through the landscape, but permits us to evoke all of our senses to experience and
savor a site. Through design, landscape architects direct and control the rate, order, type
and degree of perception experienced by the individual moving through an area (Simonds
1998). Because circulation is an experience for all of our senses, it will directly affect the
ways in which children with ASD will use a sensory garden.
While views back to the main entrance are important for choice and control as
mentioned above, the marked paths of a sensory garden should contain some element of
mystery and delight for children with ASD as they move through the space. This can be
accomplished by creating outdoor rooms with different features of attraction in each. The
arrangement of structural forms and spatial dividers along with mechanical devices such
as curbs, and seating walls will serve to imply circulation and guide children on a journey
of exploration.
Being able to move freely through the space and to make choices of which areas
to enter and to avoid provides children with ASD with a feeling of choice and control.
For children with hyper reactions to various sensations, creating opportunities for repose
in the circulatory pattern would include restricted movements and an inability to proceed
(Simonds 1998). An example of could be found in the gathering space at the end of a
pathway. The stimulating effects of impelling movement could be induced for children
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who experience hypo reactions to various sensations. These effects could be achieved in
moving toward order or away from order, toward sun or shade, toward and through
pleasant areas and spaces, or by achieving height (Simonds 1998). The impelling
movements could be invited by creating topography changes, and providing variety with
plant material placement.
3.4.2. Landform/Slope
Natural land forms are seldom level. Manipulating the shape of the land to create
topography adds interest to the design of the landscape. As an example, children enjoy
the physical challenge a small hill provides for them at the Children’s Center in Glendale,
Arizona. Changes in grade and slope can provide stimulation for children with ASD who
experience hyper and hypo reactions to vestibular, proprioception, and visual sensations.
These slope changes can be applied by installing long ramps into sunken gathering
spaces; by placing dirt behind a boulder to create a small hill to climb; and creating a
gradually sloping grassy hill for rolling down. Rolling on a grassy hill could provide
stimulation for children with a hypo reaction to vestibular and proprioception. If a child
is experiencing hyper reactions to these sensations, starting and stopping quickly on a
small slope might provide challenges to help them. Changing the topography and
creating landforms with slopes could be beneficial to some children with ASD and would
also provide visual interest.
3.4.3. Microclimate
The pervasive effects of the microclimate are formed by an interaction between
the physical environment and the prevailing weather (Brown and Gillespie 1995).
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Creating more comfortable and usable outdoor spaces can be achieved through
manipulating the landscape elements. If people are comfortable in an outdoor space, they
will use it.
Microclimate is defined as “…the condition of the solar and terrestrial radiation,
wind, air temperature, humidity, and precipitation in a small outdoor space” (Brown and
Gillespie 1995, 5). Along with this definition, we need to address the term ‘human
thermal comfort’ which simply means the feeling an individual gets when they enter a
space—either they feel overheated, underheated, or simply comfortable at just the right
temperature for them. Some children with ASD are heavily medicated for the seizures
they experience. These medications can lead to overheating with ensuing medical
complications. This makes the microclimate an important issue to consider. In the desert
southwest, the microclimate is a vital factor in encouraging use of the space by the
children and for the comfort of their therapists. An examination of each of the factors
relating to microclimate follows.
Radiation is an important element in human thermal comfort and is broken into
two categories: solar and terrestrial. Solar radiation is the radiation emitted from the
sun itself and is visible to the human eye. It is controlled in the landscape design by
choice and placement of plants, topography, buildings, and engineered shade structures.
Terrestrial radiation is understood as the amount of heat emitted from a manmade object
such as an asphalt parking lot or a building and is unseen by the human eye. It effects
design choices since most natural surfaces absorb almost all of the terrestrial radiation
they receive (Brown and Gillespie 1995). The optimum design should balance the
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amounts of radiation received and emitted resulting in an outdoor space which results in
optimum comfort levels in keeping with regional conditions.
Design elements used in microclimates to address radiation include placement of
buildings, choice of evergreen or deciduous trees, groundcovers, screens, cooling towers,
misters, overhead shade structures, and manipulation of topography. Strategic placement
of all of these elements is vital to human thermal comfort in Arizona. The summers are
extremely hot while the winters can be very chilly. The choice of plant materials is
perhaps the most flexible design feature, but use of screening and overhead structures
will also be pertinent. The extreme heat of the Arizona summers may render some spaces
unusable for portions of the year for children with ASD who experience a hyper reactive
sensation to tactile sensitivity. A child experiencing hypo reactivity to tactile sensations
would require supervision to prevent hypothermia or heat stroke as they would be unable
to determine their own safety level.
Wind is an important factor in the thermal comfort level of humans, but remains
ephemeral, which makes it a difficult condition to modify or control in an outdoor space.
Any object in the landscape can modify the effects felt from the wind, but because of its
basic freedom, nothing can stop it. Because wind is not a steady flow of air, but
turbulence in the air, designers must understand the local and regional tendencies which
are the only predictable factor of wind. This knowledge gives a designer the ability to
modify the wind’s effects through the use of plant materials when utilized as windbreaks.
Wise placement of screens, fences, and buildings are important factors when planning a
proposed outdoor space.
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To understand the effects of the wind, studies show wind blowing into a
shelterbelt—described as rows of trees and shrubs planted as a windbreak—produces
predictable results. We know the speed of wind can be reduced significantly for a greater
distance downwind by planting more porous trees and shrubs (Brown and Gillespie
1995). Porosity is important in design for wind management and is defined as the
looseness of the plantings. An example of a ‘more porous’ planting would be the choice
of using deciduous broad leafed shrubs alongside the same kinds of trees. A less porous
example would be the tightness of coniferous trees grouped with lower growing
evergreens, such as junipers.
Each landscape feature modifies the effects of the wind (Brown and Gillespie
1995). For children with ASD, the design implication of wind control for outdoor spaces
moves beyond managing the human thermal comfort. A howling, gusty wind is
unpleasant for many people, but for children who suffer from a hyper reaction to auditory
and tactile sensations, it would be highly irritating. However, children who suffer from a
hypo reactive sensitivity to both auditory and tactile sensations may find the wind
stimulating, so spaces should be created for both effects.
Air temperature, humidity and precipitation are elements of the environment
which normally cannot be modified by landscape design. However, because of the low
humidity found in the southwestern deserts, adding humidity to the air can actually lower
the ambient air temperature through the process of evaporation. Some further
modification can occur through the creation of an isolated space surrounded with walls
and containing a dense overhead canopy of trees. Normally, any effects of raising the
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humidity inside a wall would be quickly dissipated by the force of the drying wind. But,
this combination would trap the humidity and provide some degree of cooling.
The use of overhead misters is becoming quite common in the southwest because
of the cooling effect caused by evaporation. While transpiration from plant material or
the addition of a pond or a fountain provides some humidity, the extreme dryness of the
desert air greatly reduces the air temperature with the addition of misters. This design
element has proven to be highly effective in reducing the human thermal comfort levels
and could be easily utilized in outdoor supportive spaces for children with ASD because
they are relatively non-obtrusive, even in small spaces. However, some children who
experience hyper reactivity to auditory sensations might be irritated by the noise these
misters make and should be offered the choice and control of a switch to turn them on
and off. Monitoring the thermal comfort level is important for children who suffer from
hypo reactive sensations as they will be unable to determine their danger of over heating.
The violent thunderstorms of the southwest are commonly referred to as
‘monsoons’ and are identified by the large amount of rainfall which occurs in a very brief
time along with the danger of lightening and high winds. These storms are seasonal and
occur during the months of July–September. Design implications from these storms
include providing overhead shelter from the rain along with proper grading to allow
prompt drainage to prevent flooding. Small outdoor spaces would require consideration
of the hardscape in flood mitigation. While every part of the landscape will affect the air
temperature, humidity and amount of precipitation received, these benefits are small and
designers must be creative to utilize them in a sensory garden for children with ASD.
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3.4.4. Plant Material
Robin Moore says “Plants can serve a variety of purposes in the design of
children’s outdoor environments” (Moore 1993, 5). Plants provide the ‘living’ element
of a garden and speak to each individual entering a space in different ways (Leszcaynski
1999). Designers of outdoor spaces rely on plant material to enhance the experience of
the user through sensory stimulation. Moore says “Plants stimulate all of the senses,
touch, sight, taste, smell, and hearing...” (Moore 1993, 4). Because of the multiple
opportunities for sensory input from plant material, the guidelines for their use in creating
outdoor supportive spaces for children with ASD will be very important. Focus should
be placed on fragrance, texture, color, form, and auditory stimulation of each plant
selected for a site and how it either serves to stimulate or calm the senses.
Fragrance plays a part in landscape design as the scent of flowers, leaves, or
needles can stimulate our sense of smell. Familiar fragrances such as the smell of newly
mown grass or the cloying odor of a honeysuckle vine can bring us fond memories, but
also serve to calm and soothe our senses. To enhance the use of fragrance, it is logical to
use larger numbers of individual plants allowing an individual to capture more of a
particular scent. The design should also keep in mind the prevailing wind direction in
order to capture the fragrance. Seasonal blooming plants should be used to vary the
olfactory experience for the user.
Children with ASD experience far less sensory integrative impairment in their
olfactory sense and so fragrance in an outdoor supportive space could serve to both
stimulate and to calm. Some children with ASD may associate smells with individuals or

72
objects, and the use of fragrance in a garden could stimulate them to create new
memories. If a child with ASD suffers from a hyper reactive olfactory sensation from
fragrant plants, spaces should be created upwind of the plants to allow relief. Some
plants, such as rosemary and some pine trees are only fragrant if the leaves are crushed.
These types of plants offer children with hyper reactive olfactory sensations the choice of
producing an immediate fragrance. Using these types of plants could be helpful for their
sensory issues.
If children are hypo reactive to fragrance, spaces should be designed to allow
them close contact with fragrant plants. The use of ‘crushable’ scent producing plants
would also give them greater control over their environment, along with opportunities to
explore and experiment. Appendix 2 contains a listing of fragrant trees, shrubs, herbs,
and flowers appropriate for use in a garden for children with ASD
Texture is used in plant materials to create balance in the landscape through the
choice of leaf size, the spacing of twigs and leaves on a plant, and certainly the flowers
and fruit of a plant. A large grouping of finely textured plants should be offset and
anchored with a coarse textured plant to create a successful planting design. Fine
textures can be associated with lawn, hedges and ferns—all of which create a feeling of
airy softness. Coarse textures are sometimes associated with harshness and roughness
such as the foliage of the ocotillo or yucca of the southwest. Other effects to keep in
mind are the seasonal changes of plants through flowering and/or the leaf drop of a
deciduous plant, and the effect distance places on a planting design. Texture could be
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used in a garden for children with ASD to create a harmonious and inviting space while
maintaining a level of visual and tactile stimulation.
Children with hyper reactive tactile sensations could experiment with touching
different plants while maintaining choice and control over their own issues. Children
with hypo reactive responses to tactile sensations could be stimulated by touching leaves,
bark, and flowers while also maintaining choice and control. Plant material choices
range from extremely soft, such as the lamb’s ear, to the extremely rough bark of a
mesquite tree. Roses, pyracantha, and various cacti offer lessons to children with ASD
about the real world they live in here in the Southwest. These plants should not be
necessarily avoided because of their potential for injury, but should be placed in the
landscape in areas which would allow exploration while not inviting a disastrous incident
such as falling into thorny shrub.
Color is another benefit to be found in plant material choices because of its
visually stimulating quality. The calming colors of pastel flowers should be utilized in a
sensory garden for children with ASD experiencing hyper reactions to visual sensations.
Hypo reactions to visual sensations could be stimulated with the vivid tropical colors of
plants that thrive in the Southwest.
The southwestern area of the United States is subject to brilliant light which
affects the colors of a landscape. Pastel colors fade in this light while the brighter colors
can be dazzling. Gray foliage can serve to lighten or darken colors and its use would help
to enhance the pastels of violet and blue while toning down the bright warm reds,
yellows, and oranges of the tropical plants available. Adding white colors to the plant
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palette could also give interest while adding a calming affect. Appendix 2 contains a
listing of plants that are colorful and usable in the southwest.
Because some children with ASD may pick leaves, flowers, or fruit and ingest
them without being aware of the potential danger, particular care should be taken to
ensure only non-toxic plant materials are chosen. Two common plants used in the
southwest landscape are Nerium oleander, and Lantana—both are very toxic and should
be avoided in a garden designed for use by children with ASD. A listing of toxic plants
for a sensory garden in the Southwest are listed in Appendix 2, but should be used with
caution by landscape architects. Other potential toxic plants may not be on this list.
3.4.5. Spatial Organization
Spatial organization involves a discussion of the zones, spaces, design features,
and spatial sequencing used by landscape architects to organize a hierarchical division of
outdoor spaces. Zones are the larger areas of the landscape and are designed for a
specific use or function. Smaller spaces are designated inside the zones for specific uses
such as a shaded seating area. The design features are either functional, such as a table,
or objects used to define boundaries of the space, like a seating wall. The ways in which
these zones, spaces, and design features are utilized through sizes and relationships,
create the spatial sequencing or experience of a place.
The optimal design will include physical and visual sensations and experiences as
a user moves through a landscape (Johnson 2006). For children with ASD, spatial
organization will be important for creating both calming and stimulating experiences and
sensations through the creation of separate zones. The calming zone will have gathering
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areas around design features including tables, specific swings, hammocks, and gliders
along with a sand box and several shrub ‘caves’ for hiding when a child needs restorative
time. Each of these are placed in spaces defined with planters and seating walls. The
stimulating zone of the sensory garden includes design features such as gathering places,
an interactive waterfall, a tumbling hill, and peeping walls. Each of these features is also
placed in specific spaces defined with planters and seating walls.
3.4.6. Views
Views are used by landscape architects to provide visually stimulating effects in
the landscape. The view can encompass the outer world, or be intentionally focused on a
point of emphasis inside a walled garden. Views can be borrowed from adjoining
landscapes through creative use of planes, forms, and lines. Some children with ASD
tend to interpret their world visually. The first glimpse of a space may be the way they
always remember it so it is important to make the first glimpse interesting and exciting
enough for these children to want to return.
Using tree canopies to provide a dense shady area on one side, while offering a
sunny hillside on the other gives children an option to find their own comfortable space
in a sensory garden. Using pastel colored flowers on one side of the central courtyard
and brightly colored flowers on the other, more options are created for children to find a
view which is comfortable for them. In a sensory garden for children with ASD, views
back to the entrance of the garden would be important. This ‘line-of-sight’ view gives
children a sense of control over where they are in the garden and offers opportunities for
choice in where they will go and what they will do in the garden.
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The following table (See Table 4, below), demonstrates ways in which the
physical features used in design can influence both the calming and stimulating effects
for children with ASD.
Table 4. Using Physical Features to Create Specific Effects
Physical
Feature

Calming Effects for Hyper
Reactive Children with ASD
Gathering spaces at end of
Circulation
pathways
Sloping walkways to provide
Landform/Slope
starting and stopping quickly
Provide dense shady areas to
alleviate radiation
Microclimate
Provide tall walls to block wind
effects
Use fragrant plants downwind of
some seating areas
Plant Material
Provide soft textured plant
materials
Color palette should be pastel
Shrub caves for hiding to restore
Spatial
senses
Organization
Views

Dense shady tree canopies
Flowerbeds of pastel colors

Stimulating Effects for Hypo
Reactive Children with ASD
Creating topography changes to
impel movement
Create a hill for rolling down
Provide supervised sunny areas for
tactile stimulation
Create open spaces to allow wind
movement
Provide highly fragrant plants
Use plants with varied textures for
tactile stimulation
Color palette should be vivid
Areas which invite high activity
such as tumbling hill, waterfall,
peeping walls
Bright sunny lawn
Flowerbeds with vivid colors
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3.5. Landscape Resources and Materials
3.5.1. Groundcovers
Groundcovers play an important role in the design of a sensory garden for
children with ASD in the southwest. While more temperate parts of the United States
will have easy accessibility to grass, the climate in the southwest makes turf a
problematic maintenance issue. However, there are many positive features to adding a
small section of turf to a multisensory environment. Not only would it provide some
cooling from evapotranspiration. Grass also adds intense color, texture, and smell.
Memories are formed from the smell of freshly mowed grass.
For a child suffering with a hypo reaction to sensory issues, grass could provide
stimulation to many senses. The issues of vestibular and proprioception stimulation
could be addressed with a small grass covered hill for rolling and tumbling. Visual
stimulating sensations would include the bright color of grass and the impact of its
texture. The texture and smell of grass are stimulating to both the tactile and olfactory
sensations. Creating a small hill behind a boulder for the game of being ‘the king on the
hill’ helps to build confidence in ability for all children with ASD. Limiting the size of
the grassy area would alleviate some environmental concerns over water.
Groundcovers are also needed in a sensory garden for pathways and gathering
spaces. Options include concrete, hard packed earth, unitary materials—defined as
rubber or foam-like materials which can be either interlocking or poured in place, brick
pavers, sand, and even shredded foam. Cost will be the determining factor in choice as
the unitary materials tend to be expensive while the loose-fill materials generally are
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easily available and inexpensive to obtain (Russ 2002). In the desert southwest, the
temperature various materials can reach should also be of concern.
Care should also be taken over material choices for pathways. While bricks and
concrete pavers can add interesting color and texture to an outdoor space, attention must
be given to maintaining them to avoid any unexpected change in grade. The brilliant
light of the southwest can also cause problematic reflections from ground surfaces.
Because of the visual dysfunction issues experienced by some children with ASD,
reflecting materials should be carefully addressed. Unitary materials provide a
challenging surface to walk on and would stimulate children who experience hypo
reactions to vestibular, proprioception, visual, and tactile sensations. They also can be
designed with vivid colors which provide visual stimulation. If pastel colors were used in
such a walkway, the hyper reactions to visual stimulations might be calmed in some
children with ASD.
In the southwest, multiple choices abound in rock ground covers. Rocks provide
interesting tactile and visual texture and are not only a practical and inexpensive
groundcover, but can also be an effective mulch for plant material. Using smooth river
rock in water features could provide an interesting opportunity for experimentation as
children who are experiencing hypo reactions to auditory sensations could move them
around to create different sounds from the water. Placing finely screened decomposed
granite on walkways is effective because it compacts smoothly. This not only provides a
measure of safety, but it is visually appealing. There are many color options available
which provide opportunities for contrast.
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3.5.2. Play Structures
The classic design of a play area provides a variety of play equipment mixed with
special areas for other types of physical activity along with spaces for quiet areas. Play
structures are widely available commercially and can be designed to fit a variety of
functions and spaces. The following discussion relates to play features specifically for
children with ASD.
Some children with ASD experience a calming from spinning, swinging, and
rocking (Ayres 1979). Swings can be built for individual use, for two or more facing
each other, or for side by side use as found in a glider. Tire swings allow the spinning
some children find stimulating. Hammocks can also be employed for swinging and are
available as traditional hammocks or designed for special needs.
While the classic ‘merry-go-round’ was perfect for children to use for spinning, it
is not a very safe toy. Modern varieties include a straight pole with a curve at the top and
a small standing platform at the base. This is a toy built for individual use and allows
control as to speed of spinning.
Many children with ASD could enjoy a slide feature which can serve as an energy
outlet as well as being fun. Including a slide into the garden adds many therapeutic
opportunities both physically and even in speech (“up” and “down”). Along with stairs
or a ladder, a slide feature could include a ramp which gives children more choices and
options. Fine motor skills could be practiced with small cars and trucks going “down”
the slide (Schwartz and Miller 1988).
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Using landscape features in designing multisensory environments should not be
limited to these mentioned. There are multiple commercial outlets for items which could
be placed in an outdoor environment, specifically designed for developmentally
challenged children and adults. These include various lighting schemas which could be
used in a darkened outdoor room or at night, spinning wheels that alternate stripes,
vibrating cushions, tactile wall panels, wind chimes, wooden flying birds, bean bag
chairs, a sand box, a bouncing structure, and a ball pen. Many of these elements could be
easily adapted to use in the outdoors. This is an ideal opportunity for creative design.
3.5.3. Site Furniture
Site furniture serves several functions in an outdoor multisensory environment. It
can define an area, invite socialization and interaction, and increase use of an area.
Furniture can be fixed or moveable and comes in many styles and materials including
plastic, metal, and wood (Russ 2002). For some children with ASD who experience
problems with hypo reactions to vestibular and proprioception sensations, rocking can
provide a level of calmness and comfort so durable, weather-resistant rocking chairs
should be considered for inclusion. Therapists could utilize the flexibility of moveable
chairs and tables. Outdoor furniture with rounded edges would be appropriate for safety,
including round tables instead of square. Chairs should be heavy and bulky to provide
optimal visual awareness and padding would be appropriate to cushion sharp corners.
However bulky they are, chairs should still be movable in order to create appropriate
settings for group therapeutic uses. Specific types of site furniture are more clearly
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addressed in the detailed descriptions of the hypo and hyper reactions to the various
senses in the following chapter.
3.5.4. Therapeutic Animals
A multisensory environment is an optimal setting for promoting the emotional
and therapeutic impact of animals (Moore 1993). Plant materials can be easily chosen to
attract butterflies and birds, and many domestic animals have been shown to interact
positively with children with ASD. Including therapeutic animals in an outdoor
environment for children with ASD would include practical issues of animal shelter, care,
and access. In a small space such as a sensory garden, bringing in visiting animals would
be one way to provide the stimulating or calming effects animals can bring to children.
There is evidence doves have been helpful in the past to children with ASD
(Katcher and Beck 1983). A simple roofed structure with wire sides would suffice for
doves and they are relatively maintenance free. Food and water are their only necessities
and they can remain outdoors year round in the southwest. If the enclosure was large
enough, chairs could be set into the enclosure as doves are very calm and approachable.
Their cooing is very calming and non-aggressive.
Cats and dogs have provided therapeutic value in many nursing homes and
developmentally disabled care centers. It would be difficult to keep these pets on site if
the facility was not used full time. However, provisions could certainly be made for
‘visiting’ animals.
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3.5.5. Walls
Walls are a feature of the landscape used primarily for safety and security. But
they can also function as backgrounds and as visual points of interest (Russ 2002). Walls
can be constructed from wire, chain link, concrete block, or wood. When constructing a
multisensory environment, concrete block walls can help to block out traffic noises from
surrounding streets. Block walls are flexible in their construction and can be serpentine,
curving, or straight with varying heights. Walls are versatile and can be covered in
stucco and painted—either in one color or even in murals. Block walls can be used as
trellises for clinging vines or manicured hedges can be planted in front of them and they
are very solid and secure. Seating walls built of block are also common and should be
designed at different levels for use by both adults and children. These walls should have
enough width to accommodate outdoor cushions to help mitigate potential injury.
Seating walls can efficiently organize an outdoor space into outdoor rooms which would
allow for different sensory experiences.
Some children with ASD experiencing hyper reactions to the vestibular sense
have difficulty with manipulation of small objects. Appropriately scaled seating walls
would provide a flat space to play with small toys. Hypo reactions to the vestibular
senses can cause difficulty in avoiding obstructions and even in bumping into others—
these problems could be addressed by using seating walls as guidelines. Children who
may experience hypo reactions to visual sensations could be assisted by using seating
walls as space dividers to clearly delineate spaces. Seating walls could also be utilized
for children who experience hypo reactions to tactile sensations frequently report stress
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relief from having cushions placed on top of them. Seating walls could be used for this
type of supervised therapy.
Peeping walls could be a possible solution for some children with ASD who
experience hyper reactive vestibular and proprioception sensory impairments. These
walls could be of varying heights and allow children to peep into another space and
practice moving their eyes instead of their entire bodies.
3.5.6. Water Features
People are drawn to water features in a designed environment more than to any
other feature. The sound of falling water and the cooling effect of spray and evaporation
both provide important psychological and emotion values to an outdoor space (Russ
2002). Water features also promote imagination, investigation and discovery. Water
features include pools, streams, and fountains. The addition of water features in a
multisensory space for children with ASD would add auditory, visual, and tactile sensory
value. In a sensory garden for children with ASD, two specific types of water features
seem appropriate. For children suffering from hyper reactions to the various senses, a
trickling fountain would create a soothing sound to help relax and calm them. Visually, a
trickling stream in a water feature provides interesting motion which relaxes by the
simple act of viewing.
A cascading waterfall feature could be utilized in the area for stimulating the
senses. This waterfall could create a vertical wall to visually divide the space. It could
gradually slope down to a ‘pondless’ pool filled with small river rock for safety.
Children with hypo reactions to auditory sensations could benefit from this water feature
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by allowing them to manipulate the river rock to change the sound and create new sounds
from the water as it tumbles down into the pool. Both types of water features should be
recirculating and have easily reached on/off switches allowing children to control their
own experiences. The following table (See Table 5, below) lists specific effects from
resources and materials.
Table 5. Using Resources and Materials to Create Specific Effects

Resource or
Material
Groundcovers

Play Structures
Site Furniture

Therapeutic
Animals
Walls

Water Features

Calming Effects for Hyper
Reactive Children with ASD
Provide non glare surfaces
Use uniformity in color and
texture
Tire swings for spinning
Bean bag chairs or ball pens
Tents or ‘caves’ for restorative
time outs
White Doves
Trained dogs to practice
touching
Seating walls with wide, flat
surfaces for manipulating small
objects
Peeping walls to stimulate use of
eye muscles
Trickling water fountain

Stimulating Effects for Hypo
Reactive Children with ASD
Small turf areas
Variety of textures
Slide feature with ramp and
steps
Rocking chairs or hammocks

Dogs to play fetch
Cats to pet and brush
Murals painted with bright,
vivid colors

Tumbling waterfall fountain
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3.6. Special Considerations
3.6.1. Choice and Control
An important factor in creating an outdoor space for use as a multisensory
environment is choice. Making choices gives the user a sense of control which is well
documented as a stress reducer (Ulrich 1984). A sense of control can be gained from
ease of way-finding around an outdoor space and an easy line-of-sight for children to
orient themselves in the garden. Choices can also include different seating arrangements,
different views, and different microclimates (Cooper-Marcus 1999). The choices in a
multisensory environment also include toys, sensation causing items such as music,
lights, and vibrating pads—and children must be given switches to control the level of
stimulation they can accept. Choice and control should also include the decision of when
to leave this space.
3.6.2. Safety and Security
Physical safety and security is of concern to those designing outdoor spaces for
the general population. The sensory integrative dysfunctions of some children with ASD
are exhibited in impaired motor skills, a seeming lack of common sense for one’s safety,
and problems with vision. A supportive outdoor space must address both security and
safety issues. While the space should feel welcoming and inviting, there must be a safe
and secure wall or fence in place to reduce physical risks to these children. The security
barrier should not give one a sense of entrapment which could be alleviated with plant
materials as screening. The use of a hedge along such a wall or fence would contribute
aesthetically to the space while not serving to draw individuals to it. If there are gates in
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this structure, they should also be concealed. The use of walls and fences should not be
considered adequate. There should be constant surveillance of these children ideally
provided by an individual accompanying them. As an additional security and protection
feature, the use of an alarm on any access point to an outdoor space should be given
serious consideration.
A clear view of the area should also be provided. Using trees with high canopies,
low growing shrubs and flowers, and appropriate maintenance of any hedges would
provide this view while not destroying the sense of place and safety created for these
children. Using two way windows and mirrors is accepted in diagnosis and observation
of these types of disorders and would certainly be put to good use in an indoor/outdoor
setting such as this. The line of sight to the facility should be kept open from virtually all
points of the garden. This not only enhances the ability of the caregivers to locate
children, but gives children an additional sense of security.
The use of landscape design principles, elements, features and resources along
with special considerations and issues of safety should not be limited to the preceding
discussion. This is one area of landscape architecture where creative design can impact
the ultimate sense of place, usability, function, and value to children with ASD, their
therapists, and any others which may find themselves in such a garden. Designing for
sensory integrative dysfunctions provides stimulating and challenging opportunities for
landscape architects to significantly contribute to improving the lives of children with
ASD.
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CHAPTER 4 – THE DOVE GARDEN
4.1. A Sensory Garden for Children with ASD
The final objective for this research was to combine the knowledge gained from
the literature review and case studies with the characteristics and traits of children with
ASD in the design of a sensory garden for children with ASD. This sensory garden,
named the Dove Garden, was used to illustrate how the guidelines developed might be
applied through specific site configuration and layout. Additionally, specific features
within the design were envisioned to address the therapeutic needs of children with both
hypo and hyper reactions to sensory integrative issues. In other words, the Dove Garden
was designed to accommodate the sensory needs of children with ASD. The physical
constraints of the Dove Garden come from a scaled model of the proposed Tucson
Alliance for Autism Center, as shown in Appendix 1. Using this proposed space, design
guidelines were applied in a design proposal.
Gardens allow children to experience the environment through their senses by
visually experiencing the multitude of colors and textures, being able to hear the wind in
the trees and wind chimes, and to see it moving in wind socks and flags. They can smell
the odors of the outdoors and touch everything. They can roll down grassy hills and
climb steps or ramps to slide down the play structures. Simply being in a garden space
provides a multitude of both stimulating and calming opportunities. But the most
important opportunity for children with ASD in a sensory garden would be their ability to
choose where they want to be and what activities they will engage. In the world of
children with disabilities, a wide variety of choices gives them a sense of control over
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themselves and their environment, ultimately empowering them toward self confidence.
It is hoped the Dove Garden, designed for the Tucson Alliance for Autism Center, would
be an environment which offers these special children the opportunity to control, enjoy,
and learn.
The idea of ‘sensory rooms’ as helpful for children with ASD, is fairly new and
aimed at creating a sensory environment to provide individuals with opportunities to
stimulate, develop, or balance their sensory systems (NAS 2006). The physical
sensations which cause distress for some children with ASD are caused by sensory
overload. These physical effects can include everyday lighting which seems excessively
bright, quiet music which seems impossibly loud, the whiff of perfume which can cause
nausea and certain foods or textures which can bring on a gag reflex (Willey 1999).
Children who experience some or all of these types of reactions become easily upset and
even overwhelmed by theses sensations and a sensory room serves to help them cope.
The National Autistic Society encourages the creation of these spaces by families and
includes gardens as one of the sites. The main functions these sensory rooms serve are:
therapeutic, educational, and restorative. Restorative is defined as offering an opportunity
for children to regain control over their over stimulated senses. An assumption for the
Dove Garden is that these goals can be accommodated in an outdoor supportive space
because the possibilities for learning about the world are endless in a garden. When the
design guidelines from this research are combined with the concepts of the multisensory
environment, a well designed sensory garden could be instrumental in changing the lives
of children with ASD.
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The Dove Garden was designed to be used for therapeutic and diagnostic
purposes and it is anticipated various trained therapists will accompany children into this
space. By analyzing known design principles, elements, features, and resources, the
Dove Garden was designed to be a supportive space which surrounds the therapeutic
processes by offering various sensory opportunities. Therapists will be vital to the
success of this space as they will bring their own energy, interpretation, routines, and
necessary equipment into the garden. The ways in which children with ASD are
introduced into the garden will also determine its success, but by specifically designing
gathering spaces for the definitive purpose of either offering a calming space for hyper
reactive children or a stimulating space for those children with hypo reactions, it is
anticipated therapists—who know their patients—will direct the children to the
appropriate space for their particular sensory impairment.
A fold-out Master Plan (See Figure 11, next page) is included for easy reference
with the following descriptions noted on the Plan.
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The Dove Garden Master Plan
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Tucson Alliance for Autism
Center

Figure 11. Master Plan

A – Entry from awning shaded doorway
B – Courtyard featuring Dove Cote
C – The Glade – Calming Space
D – Waterfall feature

E — Tumblin’ Hill
F — Sunny Patio — Stimulating Space
G — King of the Hill Boulder Seating Wall
H — Shrub Caves
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The Dove Garden Master Plan

Figure 12. Master Plan
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The Dove Garden is entered from a central doorway which is shaded with an
awning (A). The central gathering courtyard features a dove cote (B) with seating walls
which offer shady or sunny spaces (See Figure 13, below).

Figure 13. Central Courtyard with Dove Cote

The Glade (C) is a densely shaded gathering space entered through an arbor covered
with climbing roses. The Glade features pastel colored flowerbeds, and was designed as
a calming space for children with hyper reactive sensitivities. The typography of The
Glade is shown in the following section (See Figure 14, below).

Figure 14. A Section showing the grade changes in The Glade
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The Peeping Patio (F) is designed as a stimulating space, and is reached by
following a tumbling waterfall (D) (see Figure 15, below). This sunny side of the central
courtyard is planted with vivid and bright colors. A
grassy lawn area in the stimulating area includes 'The
Tumblin’ Hill (E) a grassy hill combining a childhood
pleasure with
therapeutic
benefits (see
Figure 15. Waterfall

Figure 16, left).
Figure 16. The Tumblin’ Hill

Another stimulating feature based on the classic childhood game—“King of the
Mountain”(G), consists of large boulders placed along the edge of the grassy hill with
gentle berms sloping up to one side for climbing, while the other side serves as a seating
wall (see Figure 17, below). Both spaces contain moveable tables and chairs for group
activities, along with varied features such as swings,
slides, hammocks, sand boxes, and soft play features.
Gardening opportunities are available in the fragrant
flower gardens surrounding the dove cote. Two shrub
‘caves’ are available for overstimulated children and can
be found in the Glade created with tensile coverings until
the shrubbery matures(H).
Figure 17. King of the Hill

The design of the Dove Garden was generated from a
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careful examination of the literature on various sensory impairments experienced by
children with ASD. As stated previously in this document, issues surrounding sensory
impairments are reflected in both hyper reactivity and hypo reactivity to vestibular
(balance), proprioception (muscle and joint), visual (sight), audio (speech and hearing),
tactile (touch), and olfactory (smell) (Ayers 1979). Hyper reactivity is addressed by
offering calming spaces and sensations, while stimulating spaces and sensations are
offered for hypo reactivity. In the following section, a discussion of each sensory
impairment—along with tables listing possible design solutions—are provided for
landscape architects to easily reference. The design solutions are listed on graphic
representations of The Glade and The Peeping Patio, in Appendix 1.
4.2. Designing for the Individual Sensory Systems
4.2.1. Vestibular (Balance) and Proprioception (Muscle and Joint)
Some children with ASD experience difficulties with spatial awareness.
According to the National Autistic Society, this can be attributed to both the vestibular
(balance) and proprioception (body awareness) systems found in our inner ear and in our
muscles and joints respectively. Ayers says “The vestibular system is the unifying
system. It forms the basic relationship of a person to gravity and the physical world. …it
provides a framework for the other aspects of our experience” (Ayers 1979, 37). Intuitive
and internal, proprioception is vital to our bodies in processing muscle and joint
movements and in relaying the sense of the position of parts of our bodies in relation to
other neighboring parts.
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Children experiencing these sensory impairments simply don’t know where their
bodies start and end in the space around them. If a child is hypo sensitive to a balance
issue, they will exhibit it in a marked need for rocking, swinging, or spinning. Hypo
sensitivity to body awareness leads to problems with proximity and body space; being
able to navigate rooms and avoid obstructions; and bumping into people. If children are
experiencing a hyper sensitivity, they will have difficulties in activities which include
stopping quickly and in movement sports, as well as difficulties with fine motor skills
and manipulating small objects. They will have a propensity to move the whole body to
look at something (NAS 2006). Children with these impairments can organize their
world and function better in an ordered and planned environment (Quill 1995).
Translating these problems into a safe and interesting outdoor space would
involve a studied effort in how outdoor furniture, play structures, storage areas, and pet
cages are placed in the environment so as to prevent confusion and injury. It is important
for the landscape architect to pay close attention to these small details in order to create a
space which is welcoming, usable, and safe.
The Dove Garden is equipped with various swings and hammocks located in both
the Glade and the Peeping Patio because they are used for sensory integration therapies
which address both vestibular and proprioception (Gerlach 2000). The motion of
swinging at a rate of 10-12 swings per minute has been proven to be calming to distressed
children with ASD (Ayers 1979). A glider swing for two would be ideal for this purpose
and could be shared with therapists or parents. A tire swing could be installed allowing
the child to experience and control a spinning movement which might be calming.
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Other features in the Dove Garden which might address these issues include a soft
play feature (See Figure 18, below) for more comfortable seating for children, located in
the Glade and a bouncing room located in the Peeping Patio. The Tumblin’ Hill (See
Figure 19, below) is designed to be both fun and
therapeutic. Wide walkways with distinct lines,
and different colors along with low but wide
curbs for balancing on when walking would
Figure 18. Soft Play Feature

provide stimulation. Creating serpentine walkways would help children practice
navigating spaces. Rounded edges on seating walls and
outdoor furniture would be beneficial for these
impairments. The Peeping Patio is named for the
peepholes installed in the walls at various heights which
could serve to help children move their eyes and not their

Figure 19. Children
Rolling down Grassy Hill

whole bodies. The use of flat spaces found on retaining
walls and outdoor tables along with sand boxes could help with fine motor skills (Trott
1993). Lacing and tying boards could be installed on walls. The waterfall is equipped
with small river rock, designed to be moved and manipulated to change the sound of the
water. A therapy cat could visit the Dove Garden to help children learn the motions of
gentle petting. Switches could be installed to control ceiling fans, the fountains, mist
cooling systems, and outdoor music. Each of these solutions exposes children to nature
in fun and interactive ways in the Dove Garden. Tables 6 and 7 (See following page)
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show the symptoms associated with vestibular and proprioception sensory issues, and
offer suggested solutions.
Table 6. Hypo Reactions to Vestibular (Balance) and Proprioception (Muscle and Joint)

How Children with ASD
experience difficulty
Unaware of body space

Difficulty stopping quickly
Difficulty in movement
sports

Difficulty avoiding
obstructions
May bump into people

How can the environment address
this?
Provide various swings for
stimulating senses, glider (A), tire
swing for spinning (B), hammock
for lying down while swinging (C)
Use rounded corners on furniture
and seating walls
Provide ‘soft play’ feature (ball
cage)
Create a grassy hill to roll down

Benefit
Therapeutic
Restorative

Therapeutic
Educational
Therapeutic
Restorative

Use rounded edges

Educational

Provide wide walkways

Educational

Table 7. Hyper Reactions to Vestibular (Balance) and Proprioception (Muscle and Joint)

How Children with ASD
experience difficulty
May move entire body to
look at something

How can the environment address
this?
Create ‘peepholes’ in walls and
structures

Difficulty with fine motor
skills

Utilize switches which activate
features
Provide a therapy cat for petting
Provide flat spaces for small toys to
be used
Sand box and toys

Difficulty manipulating
small objects

Benefit
Therapeutic
Educational
Restorative
Educational
Therapeutic
Therapeutic
Restorative

98
4.2.2. Visual (Sight)
The sensory information we visually receive provides us with direct awareness of
our world. Light waves are received through the retina and visual sensory input is sent to
the brain stem. When combined with other types of sensory information, we form our
basic awareness of the environment and the location of objects in it (Ayers 1979). The
visual senses directly affect the vestibular system which helps to maintain our balance.
Some children with ASD experience either a hypo or a hyper reaction to visual
sensations. Some symptoms of hypo sensitivity include seeing things darker, losing
features and lines; concentrating on peripheral vision because central vision is blurred;
and a poor depth perception which leads to clumsiness and difficulty throwing and
catching objects (NAS 2006). Hyper reactions to visual sensations can include distorted
vision which causes objects and bright lights to jump around; fragmentation of images
because there are too many sources; and a tendency in some to focus on particular details
such as the grains of sand because it is more pleasurable than looking at something as a
whole (NAS 2006).
Sensitivity to light is not uncommon in the general population and is generally
taken into account when designing an outdoor supportive space. While natural light
helps to alleviate some of the symptoms experienced through visual integrative
impairments, the southwest is influenced by the position of the sun which is directly
overhead much of the year. It can produce a brilliant light which penetrates even the
densest shade. Several landscape elements can mitigate the strong light and help to
create spaces which are more comfortable to the eye. These include a low-glare ground
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plane surface, dense tree canopies, the use of overhead tensile structures, and umbrellas
over tables, gazebos and ramadas. The support structure for a ramada or tensile structure
should be placed in an inaccessible planter or attached to an existing building to reduce
the potential for injury.
Spatial organization of an outdoor space is also an important design consideration.
Using an existing building to help mitigate the strong light by placing the space on an
eastern or northern wall would provide natural shade depending upon the height of the
building. The use of tall walls with hedges planted against them would assist in creating
a more comfortable space. Because some children with ASD experience a hyper reaction
to light, the Dove Garden includes a Glade which creates a densely shaded patio (See
Figure 20, right). The Glade is sited on the
northwestern side of the proposed building and
provides calming opportunities for the visual
senses with a pastel color theme in the flowerbeds
and for flowering shrubs and trees, upholstery
fabrics, painted wall murals, and tensile

Figure 20. Densely Shaded Glade

coverings.
Children with ASD experiencing a hypo reaction to visual stimulation can
respond well to the brilliant, vivid colors found in the tropical plants of the southwest.
The Dove Garden addresses these needs with the Peeping patio sited on the northeast side
of the Center. The Peeping patio is sunny with bright and vivid flowers, upholstery, and
painted murals on the walls.
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Other forms of visual stimulation or calming could include wind socks, using a
certain portion of a large wall to create a large painted mural, and spinning objects placed
in the flowerbeds, attached to walls or hanging from structures. Visual interest could also
include hanging a mirror ball from a ramada ceiling or tensile structure and hummingbird
and other bird feeders.
The ability to leave an area which produces visual overstimulation and enter
another connected area in the outdoor space with a more serene color palette and dense
shade would be important for addressing the needs of these children. The Dove Garden
includes several caves for use as a calming tool. A visually overstimulated child could
retreat to these ‘caves’, placed against walls with tensile
structures overhead. By using black fabric and painting
the interior wall white, the needed relief for color could
be obtained. As the newly planted shrubs begin to attain
their mature height, gardeners could prune and shape

Figure 21. Shrub Cave

these ‘caves’ from the foliage (See Figure 21, above), and replace the tensile structures
with the leaves and branches of the plant.
The Dove Garden is
anchored with an aviary (See
Figure 22, left) placed in the center
of the space with seating walls
surrounding it. Trees are placed to
Figure 22. Dove Cote

partially shade the aviary and
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provide a calming space for children and therapists to sit. Using white doves would help
children with visual impairments to be able to more clearly focus on these gentle birds
and to enjoy their calming sounds. The dove cote is surrounded by flower beds designed
to contain pastel, shade loving flowers and the vivid bright tropical flowers which both
hummingbirds and butterflies love. Both liquid hummingbird feeders and bird feeders
which children could place seeds in would serve to attract brightly colored birds to the
garden. The movements and color birds and butterflies can bring to the garden would
greatly add to the enjoyment felt by the children.
Mobility could be affected with poor vision, but grade changes and stairways
could provide opportunities for therapists to work on these issues. Any steps should be
brightly colored to make them more easily seen. Ramps should be included. The Dove
Garden addresses mobility by using ramps to enter the sunken Glade. Keeping the
ground plane to one color in the Glade helps to reduce visual confusion and increase the
feeling of space. Stimulation is provided with brightly colored walkways leading to the
Peeping patio, which also has a multi-colored ground plane. Finally, visual problems
could be addressed by providing a box of various sized sunglasses which could be kept
by the doors leading into the Dove Garden for those who simply cannot tolerate the
bright sunshine.
Tables 8 and 9 (See following page) show the symptoms associated with visual
sensory issues, and offer suggested solutions.
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Table 8. Hypo Reactions to Visual (Sight)
How Children with ASD
Experience difficulty
Seeing things darker

How can the environment
Address this?
Providing some sunlight

Losing features and lines

Vivid colors
Fewer objects, more color
Level ground plane and smooth
transitions
Clearly delineated spaces with
curbs, change of ground plane
texture and/or color, seating walls
Creating clearly delineated spaces
Creating peepholes in walls to help
focus
Providing objects which spin or
move freely
Reduce glare on ground plane
Provide vivid flowering plants
Creating areas of dense shade such
as a grotto
Be sensitive to reflections from any
water features
Providing a box of sunglasses with
various shaded lenses

Concentrating on peripheral vision
because central vision is blurred
Poor depth perception which leads
to clumsiness and difficulty
throwing and catching objects
Distorted vision which causes
objects and bright lights to jump
around

Benefit
Therapeutic
Restorative
Therapeutic
Educational

Therapeutic
Restorative
Restorative
Educational

Therapeutic
Restorative

Table 9. Hyper Reactions to Visual (Sight)
How Children with ASD
Experience difficulty
Fragmentation of images because
there are too many sources

A tendency in some to focus on
particular details such as the grains
of sand because that is more
pleasurable than looking at
something

How can the environment
Address this?
Creating areas of dense shade such
as a grotto
Paint inside of grotto white
Create multiple views in seating
areas
White doves in aviary
Providing many stimulating objects
to look at
Bird feeders
Flower beds of vivid colors
Spinning objects

Benefit
Restorative
Therapeutic

Therapeutic
Restorative
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4.2.3. Audio (Speech and Hearing)
One of the most commonly recognized aspects of sensory impairment involves
the difficulties and differences which may be experienced by children with ASD in
respect to the auditory system (NAS 2006). Speech and hearing are both directly related
to communication, which is one of the largest issues children with ASD face. While
trained therapists are vital for these children, the issue of hearing would be important in
creating a multisensory environment outdoors. Some of the symptoms which children
with a hypo sensitive auditory system may experience include hearing with only one ear;
they may not acknowledge particular sounds; or may enjoy crowded noisy places like a
kitchen and/or bang doors and objects. On the other hand, children with a hyper sensitive
auditory system may experience the volume of noise as magnified and all surrounding
sounds become distorted or muddled. They may have difficulty concentrating because
they cannot cut out particular sounds; or have a lower threshold making them particularly
sensitive to auditory stimuli such as the ability to hear background conversation.
The noises created in an urban setting range from loud garbage trucks,
construction equipment, and the normal vehicular traffic generated sounds such as
honking horns, loud exhaust systems, high or low pitched motorcycles, and excessively
noisy stereo systems. Paying close attention to noises from outside sources would be an
important part of site analysis before the design process is started. Studies have shown
concrete block walls can mitigate sound waves and their use in the Dove Garden would
be appropriate. Along with walls, appropriate siting of an outdoor
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space and the supporting buildings placed in it would be a consideration for noise
pollution.
The Dove Garden is designed to create natural outdoor spaces to provide many
interesting sounds from birds, water features, foliage, and wind chimes. The soft cooing
of doves would provide soothing sounds. Two water features are included in the Garden
and include a waterfall which could be manipulated to create sounds which soothe each
individual by moving river rock up and down the stream. The
water feature in the Glade is intended to use water to create
softer audible features (See Figure 23, right). Both the water fall
and fountain could be equipped with switches to turn them on
and off if the sounds were not conducive to the children using
Figure 23. Fountain

the space at any time.
Other audible features of the garden include using leaf textures of plant material
to provide interesting and diverse sounds when moved by the wind. The range of pitch
and tone in wind chimes is endless and could be individually controlled. Including
moveable outdoor furniture might prove helpful with auditory sensitivity because a child
could simply pick up a chair and move to a spot in the garden which proves to provide
more comfort for them. If children simply cannot tolerate any outside noises, portable
music devices are readily available in today’s market and come equipped with earphones.
Tables 10 and 11 (See following page) show the symptoms associated with audio
sensory issues, and offer suggested solutions.
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Table 10. Hypo Reactions to Audio (Speech and Hearing)
How Children with ASD
Experience difficulty
May enjoy crowded noisy places
like a kitchen and/or bang doors
and objects

May not acknowledge particular
sounds
May only hear with one ear

How can the environment
address this?
Use foliage which creates
interesting wind noises
Provide water feature with a
sound which can be manually
manipulated
Wind chimes of various pitches

Benefit
Therapeutic
Therapeutic

Restorative

Bird feeders to bring in bird song
Movable seating

Table 11. Hyper Reactions to Audio (Speech and Hearing)
How Children with ASD
Experience difficulty
Have a lower threshold to noise
making them particularly sensitive
to auditory stimuli such as the
ability to hear background
conversation.
Have difficulty concentrating
because they cannot cut out
particular sounds
May experience the volume of
noise as magnified and all
surrounding sounds become
distorted or muddled

How can the environment
address this?
Use block walls as noise barriers
Create a quiet space
Provide soothing water sounds

Benefit
Therapeutic

Use block walls as noise barriers
Create a quiet space

Therapeutic
Restorative

Install sound system with
switches which child can control

Therapeutic

Restorative
Therapeutic
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4.2.4. Tactile (Touch)
Difficulties with tactile sensations are common among children with ASD.
Because the largest organ of the human body is our skin, these difficulties arise from
many sources. Touch is an important element in social development and helps us to both
assess the environment we are in and enable us to react accordingly (NAS 2006). While
being touched is a common issue for children with ASD, the type of pressure; level of
pain; and distinction between hot and cold are also problems. Signs of hypo tactile
sensitivity include holding others too tightly; high pain and temperature threshold; self
harming; and enjoyment of heavy objects on top of them. The hyper sensitive child may
feel touch as too painful and uncomfortable causing them to withdraw from aspects of
touch and directly affecting their ability to relate to others; a dislike of anything being
placed on hands or feet; difficulties in washing and brushing hair; and only tolerating
certain types of clothing and textures on their skin. Being in and working with gardens
could provide tactile stimulation from squishing and scrunching soil, rocks, even weeds
(Willey 1999).
Tactile difficulties are addressed in the Dove Garden by providing different
textures found in the site furniture. A combination of metal, wood, or natural materials
such as wicker, bamboo, and raton would help children to explore tactile sensations
during therapeutic sessions. The fabric coverings for cushions could utilize the many
options available in different textures. By using both smooth and rough concrete finishes
for walls and seating walls, a range of tactile experiences could be generated. Care
should be taken to ensure materials do not get to warm from the environment.
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The plant materials used in the Dove Garden will offer unique and widely varied
textures. From the softness of the lamb’s ear to the smoothness of pine needles, and the
raspy feeling of a geranium leaf, many sources of tactile stimulation can be found in
plants. Pets would offer many sources of textures from
warm raspy tongues to soft fur. Other ideas for improving
tactile responses include providing weighted blankets and
Figure 24. Ball Pen

sleeping bags for those suffering from a hyposensitivity.
Bean bag chairs and soft play features such as ball pens (See Figure 24, above) might
help children who experience pain through tactile sensations to be more comfortable.
For a child with hyper sensitivity, providing the various textures mentioned above
and allowing them to regulate their own activities—such as hair brushing—would help
them to increase their own tolerance levels and could be easily accommodated in the
Dove Garden. A child could practice brushing hair
on an appreciative therapeutic animal (See Figure 25,
left). If a child had problems in holding others too
tightly, perhaps dogs trained in therapy could help
Figure 25. Therapeutic Dogs

them practice. The soft touch of animals might help a
child who dislikes touching anything.
Tables 12 and 13 (following) show symptoms associated with tactile sensory
issues, and offer suggested solutions.
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Table 12. Hypo Reactions to Tactile (Touch)
How Children with ASD
Experience difficulty
Holding others too tightly
High pain and temperature
threshold
Self harming
Enjoyment of heavy objects
on top of them

How can the environment
address this?
Arms on chairs
Dogs trained in therapy
Avoid using materials which would get
hot enough to burn skin
Careful monitoring of area
Cushions on seating walls so the children
can lay down and use other cushions to
lay on top of them

Benefit
Restorative
Educational
Educational
Therapeutic
Therapeutic
Restorative

Table 13. Hyper Reactions to Tactile (Touch)
How Children with ASD
Experience difficulty
May feel touch as too painful
and uncomfortable causing
them to withdraw from
aspects of touch and directly
affecting their ability to relate
to others
A dislike of anything being
placed on hands or feet
Difficulties in washing and
brushing hair
Only tolerating certain types
of clothing and textures on
their skin

How can the environment
address this?
Providing a ‘ball pen’
Bean bag chairs

Benefit
Therapeutic
Restorative

Doves to touch and eventually set on
hands
Therapeutic cats and dogs to practice on

Therapeutic
Educational
Therapeutic

Experimenting with textures in plant
materials, hardscape, fabrics

Educational
Therapeutic
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4.2.5. Olfactory (Smell)
Temple Grandin believes most children with ASD like to smell things because it
may be the most reliable sensory input they possess (Grandin 1995). She cites a survey
of 30 autistic people in Canada who were queried on their sensitivities. Only 30%
reported oversensitivity to smell while touch, sound, and visual over sensitivities rated in
the high 80 percentiles. However, some children with ASD have problems with the
olfactory system which processes through chemical receptors in our nose. It tells us
about the smells in the immediate neighborhood and is the first sense we rely on.
Generally outdoor smells are subtle and welcomed by most (Moore 1993). The smells of
roses (See Figure 26, left) and lavender can contrast
sharply with the indoor chemical smells of carpets,
air fresheners, and other people.
Hypo reactions to the olfactory system include
Figure 26. Roses

individuals with no sense of smell at all who fail to

notice extreme odors and have a tendency to lick things. Hyper sensitivity to smell
includes intense or overpowering smells; toileting problems; and a dislike of individuals
with distinctive perfumes, shampoos, or other grooming products. These issues are often
overlooked when dealing with children with ASD.
The Dove Garden is designed to take advantage of the prevailing northwesterly
wind of Tucson by placing the Glade upwind of the Peeping Patio which provides a
therapist with many options. Children who cannot tolerate smell could find solace in The
Glade. The flowerbeds surrounding the dove cote could be filled with fragrant plants
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including the highly aromatic Cleveland sage (See Figure 27, below). Some children with
ASD respond well to rewards of strong smelling
products which could be given downwind of the
Glade.
The Tumblin’ Hill is covered with grass,
which can be highly aromatic. The sensations of

Figure 27. Sage

rolling down the hill would be enhanced with the smells of grass.
Tables 14 and 15 (following) show symptoms associated with olfactory sensory
issues, and offer suggested solutions.
Table 14. Hypo Reactions to Olfactory (Smell)
How Children with ASD
Experience difficulty
No smell at all

How can the environment
address this?
Provide fragrant plant material
Provide aromatherapy devices
as rewards

Benefit
Therapeutic

Table 15. Hyper Reactions to Olfactory (Smell)
How Children with ASD
Experience difficulty
Overpowering smells

Toileting problems
Dislike of individuals wearing
strong perfumes, shampoos or other
grooming problems

How can the environment
address this?
Provide seating areas which
are upwind of people and pets
Provide ceiling fans to help
disperse odors
No fragrant plants
Use therapeutic animals as
examples
Provide areas which are
upwind of people and pets
Provide ceiling fans to help
disperse odors
No fragrant plants

Benefit
Restorative

Therapeutic
Educational
Therapeutic
Restorative
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CHAPTER 5. CONCLUSION
As the research progressed on this thesis, the immediacy and overwhelming,
epidemic numbers of children being diagnosed and treated for ASD became glaringly
apparent when contrasted with the lack of proven theory in how to offer the therapies,
environments, and solutions to professionals, educators, parents, and even the children.
While written theories are available on the effects of Sensory Integrative Disorders on
children with ASD, studies proving these theories are not available or still in research.
The same is true of the Multisensory Environment and its ability to assist children with
disabilities. While Sam Bass Warner, Jr., compiled research from Ulrich and the Kaplans
towards creating a scientific theory for restorative and healing gardens and was published
in 1998, there are no current breakthroughs or guidance available for use by landscape
architects or they remain in print. The profession of landscape architecture therefore
relies heavily on multi-disciplinary sources for designing and creating environments such
as the Dove Garden—a sensory garden for children with ASD.
The Tucson Alliance for Autism Center is currently in planning, and a scaled
model of a building is being used as a fundraising tool for developing and building a
much needed facility to address the growing number of local children being diagnosed
with ASD. The Dove Garden was designed for this future space, but has limitations
because of a lack of user input. To design and create a sensory garden for facilities such
as the Tucson Alliance for Autism Center, input would be crucial from the therapists who
would use the space, the parents who know their children well, and the children
endeavoring to learn and play in it. This user group is nonexistent, as is the physical
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location of this planned building. Therefore, the Dove Garden was created as a solution
to complement and utilize the outdoor space of this Center and conforms to the physical
restraints of the model site.
The concepts of the Dove Garden could easily be adapted to any space in any
climate. The creation of multi-level spaces and the wide variety of landscape features
make this design very manipulative. The design is based on information from a variety
of multi-disciplinary sources, and is intended to provide a basis for forming theory
regarding both the effects of the outdoor environment on children with ASD, and how the
outdoor environment can be used in therapeutic ways. The Tucson Alliance for Autism
Center is a community outreach program of the University of Arizona and as such
provides an excellent opportunity for multi-disciplinary research through Post Occupancy
Studies of actual reaction and interaction of children with ASD and the Dove Garden.
In conclusion, the epidemic numbers of diagnosis in our world today relates
directly to children and how to deal with their immediate needs. It is prudent however, to
realize tomorrow these children will be adults and a segment of the population so far
ignored by design professionals. The needs of adults with ASD will move far beyond the
outdoor spaces of centers such as the Tucson Alliance for Autism Center. As
independent individuals, their needs may require more walking spaces, less parking
spaces, more public transportation needs, to mention but a few. The rudimentary design
implications from this research will have a far reaching impact in the world of landscape
architecture as we all move into the future.
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N
Not to Scale
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Slide and Ramp
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Waterfall
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Tucson Alliance for
Autism Center

The Peeping Patio – A Stimulating Space
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Fragrant Plants from Mary Rose Duffield and Warren Jones
Plants for Dry Climates and Sunset Western Garden Book
Botanical Name

Common name

Notes

Acacia farnesiana
Buddleia davidii
Carissa macrocarpa
Citrus spp.

Sweet acacia
Butterfly bush
Natal plum
Ornamentals: calamondin, sour orange or
kumquat, lemons and
Sweet oranges
None
Many varieties available
Spanish jasmine
Arabian jasmine
Japanese honeysuckle

Tree, thorns
Shrub
Shrub, thorns
Tree, messy fruit

Sweet olive
Willow pittosporum

Shrub
Shrub

Mock orange
Texas mountain laurel
Asian jasmine

Shrub
Bubblegum sweet smell seeds
are poisonus
Ground covers and climbers

Star jasmine

Vine

Elaeagnus ebbingei
Gardenia jasminoides
Jasminum gradiflorum
Jasminum sambac
Lonicera japonica
“Hallmark”
Osmanthus fragrans
Pittosporum
phillyraeoides
Pittosporum tobira
Sophora secundiflora
Trachelospermum
asiaticum
Trachelospermum
jasminoides

Shrub
Small shrub
Vine
Vining shrub
Vine

Strongly Aromatic Plants from Mary Rose Duffield and Warren Jones
Plants for Dry Climates and Sunset Western Garden Book
Botanical Name

Common name

Notes

Cupressus arizonica
Cupressus sempervirens
Eucalyptus cinerea
Eucalyptus citriodora
Some Juniperus spp.
Larrea tridentata
Laurus nobilis
Lavendula spp.
Myrtus communis
Some Pinus spp.
Platanus acerifolia
Platanus racemosa
Rosa
Rosmarinus officinalis
Salvia clevelandii
Santolina chamaecyparissus
Some tagetes spp.

Arizona cypress
Italian cypress
Silver dollar tree
Lemon scented gum

Large tree
Tall tree
Also has interesting sound in wind
Tree
Tree, shrub, and groundcover
Native

Creosote bush
Sweet bay tree
Lavender
Myrtle
Pine
London plane tree
California sycamore
Rose
Rosemary
Cleveland sage
Lavender cotton
Marigold

Many varieties
Shrub
Tree
Large tree
Large tree
Wide variety
Groundcover or shrub
Very strong odor
Shrub
Various native varieties
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Pastel Colored Plants from Mary Rose Duffield and Warren Jones
Plants for Dry Climates and Sunset Western Garden Book

Botanical Name

Common
name

Color

Notes

Antigonon leptopus
Bougainvillea hybrids
Chilopsis linearis
Chitalpa
tashkentensis
Gazania rigins
Hibiscus rosa-sinensis
Justicia brandegeeana
Lagerstroemia

Queen’s wreath
Bougainvillea
Desert willow
Chitalpa

Rose pink
White
Pink, purple
Pink, purple and white

Vine
Tender vine
Tree
Tree

Gazania
Chinese hibiscus
Shrimp plant
Crape myrtle

Purples and pinks
White varieties
Pinkish bracts
Pale pinks, whites

Leucophyllum spp
Pennisetum
Penstemon spp.

Texas rangers
Fountain grass
Beard tongue

Plumbago auriculata
Vitex angus-castus

Plumbago
Chaste tree

Violet, purple, white, and blues
Purple foliage
Variety of pinks, purples,
whites
Blue sprays
Purple sprays

Nice perennial
Very nice shrub
Partial shade
Dwarf shrubs to small
trees
Grey to white foliage
Nice grassy form
Over 250 known varieties
Shrubby, vining plant
Small tree

Vivid Colored Plants from Mary Rose Duffield and Warren Jones
Plants for Dry Climates and Sunset Western Garden Book
Botanical Name

Common name

Color

Notes

Bougainvillea hybrids

Bougainvillea

Tender vine

Cercidium spp.
Euphorbia pulcherrima
Gazania rigins
Hesperaloe parviflora
Hibiscus rosa-sinensis

Palo verde
Poinsettia
Gazania
Red yucca
Chinese hibiscus

Justicia californica

Chumarosa

Brilliant reds, pinks,
purples
Bright yellow
Bright reds, pinks
Oranges, yellows
Neon red
Tropical reds, yellows,
oranges
Bright red flowers

Justicia candicans
Justicia spicigera

Justicia
Mexican honeysuckle

Lagerstroemia
Salvia spp.

Crape myrtle
Sages

Cassia/Senna spp.
Tecoma alata hybrid
Tecoma stans
Tecomaria capensis
Zauschneria californica
latifolia

Orange bells
Yellow bells
Cape honeysuckle
California fuchsia

Vivid red flowers
Orange to orange red
flowers
Deep pinks, reds
Variety of vivid reds,
oranges
Vivid yellow flowers
Orange
Yellow
Brilliant orange-red flowers
Reds, pinks, and oranges

Large tree
Sap can be poisonus
Nice perennial
Desert plant no thorns
Very flamboyant shrub
Summer deciduous
unless irrigated
A southern AZ native
Evergreen shrub
Shrubs or small trees
Fragile plant – use in
center of beds
Various shrub sizes
Shrub
Large shrub
Vine or pruned shrub
Late summer or fall
bloom
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Highly Toxic Plants from Robin Moore’s Plants for Play
Botanical Name

Common name

Toxic Parts

Abrus precatorius
Acokanthera spp.
Aconitum napellus
Alocasia macrorrhiza
Atropa belladonna
Caesalphinia spp.
Conium maculatum
Convallaria majalis
Daphne spp.
Datura spp.
Delphinium spp.
Dieffenbachia spp.
Duranta repens
Euphorbia pulcherrima
Euphorbia spp.
Gloriosa superba
Ilex aquifolium
Ilex opaca
Jatropha spp.

Rosary pea
Poison bush, Wintersweet
Monkshood
Taro
Belladonna
Bird of paradise
Hemlock
Lily-of-the-valley
Daphne
Angel’s trumpet
Larkspur
Dumb cane
Golden-dewdrop
Poinsettia
Spurges
Glory lily
English holly
American holly
Coral plant, Barbados nut,
Physic nut
Laurels
Golden-chain tree
Lantana
Privet
Cardinal flower
Apple
Chinaberry
Oleander
Tree tobacco
Apricot, Peach, Bitter almond
Rhubarb
Rhododendrons, Azaleas
Castor bean plant
Nightshade
Nightshade
Jerusalem cherry
Apple-of-Sodom
Potato
Crape jasmine
Yews
Yellow oleander
Wisteria
Arum lily, calla lily

Seeds
Fruit and plant
All parts
All parts
All parts
Seeds and pods
All parts
All parts
Berries, bark
Nectar, seeds
All parts
Berries
Berries
Sap
Sap
All parts, esp. root
Fruits and leaves
Fruits and leaves
Seeds

Kalmia spp.
Laburnum anagyroides
Lantana spp.
Ligustrum spp.
Lobelia cardinalis
Malus spp.
Melia azedarach
Nerium oleander
Nicotiana glauca
Prunus spp.
Rheum rhabarbarum
Rhododendron spp.
Rincinus communis
Solanum dulcamara
Solanum nigrum
Solanum psedocapsicum
Solanum sodomeum
Solanum tuberosum
Tabernaemontana divaricata
Taxus spp.
Thevetia peruviana
Wisteria spp.
Zantedeschia aethiopica

All parts
All parts
Green fruits
Fruit
All parts
Leaves, seeds in large amounts
Fruit, leaf, bark and flowers
All parts
All parts, esp. leaves
Kernel, flower, leaf, bark
Leaf blade
Leaf
Seeds (2-8)
All parts
Green fruit
Berries
Fruit
Green skin
All parts
All parts, esp. seed in pod
All parts, esp. seed in kernel
Seeds and pods
All parts, esp. juice of leaves and
stem
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Moderately Toxic Plants from Robin Moore’s Plants for Play
Botanical Name
Aesculus spp.
Aleurites fordii
Allamanda spp.
Amaryllis belladonna
Anemone spp.
Aquilegia spp.
Arum italicum
Arum maculatum
Asciepias fruticosa
Caladium spp.
Castanospermum australe
Celastrus spp.
Cestrum spp.
Chrysanthemum morifolium
Colocasia spp.
Colocasia esculenta
Cotoneaster spp.
Crataegus spp.
Cydonia oblonga
Digitalis purpurea
Eriobotra japonica
Euonymus europaea
Gelsemium sempervirens
Hedera helix
Hura crepitans
Hyacinthus orientalis
Hyacinthoides non-scriptus
Hydrangea spp.
Iris germanica
Lupinus spp.
Manihot esculenta
Moreaea spp.
Narcissus jonquilla
Narcissus pseudonarcissus
Nerine spp.
Ornithogalum arabicum
Ornithogalum thyrsoides
Philodendron spp.
Physalis alkelengi
Physalis ixocarpa
Plumeria spp.
Poinciana gilliesil
Prunus cerasus
Prunus laurocerasus
Pyrus communis
Rhamnus spp.
Robinia pseudoacacia
Solandra spp.

Common name
Buckeye, Horse chestnut
Tung-oil tree
Allamanda
Lily, Belladonna
Windflower
Columbine
Italian arum
Lords-and-ladies
Swan plant
Caladium
Black bean, Moreton bay chestnut
Bittersweet
Day-blooming cestrum, Jessamine
Florist’s Chrysanthemum
Elephant’s ear
Taro root
Cotoneaster
Hawthorn
Quince
Foxglove
Loquat
European spindle tree
Yellow Jessamine
English ivy
Sandbox tree
Hyacinth
English bluebell
Hydrangea
Flag, fleur-de-lis
Lupine
Cassava
Iris, butterfly
Jonquil
Daffodil
Spider lily
Star-of-Bethlehem
Chincherinchee
Philodendron
Ground cherry
Tomatillo, Chinese lantern
Frangipani
Bird-of-paradise plant
Pie cherry, sour cherry
Laurel cherry
Pear
Buckthorn, cascara sagrada
Black locust
Golden chalice, Gold cup

Toxic Parts
All parts
Fruit kernel
Fruit
Bulb
All parts
Seeds
Sap, esp. berries
Sap
Pods
All parts
Seeds
All parts
All parts, esp. fruit
All parts
Root
Root
Fruit, flowers
Fruit
Seeds, fresh leaves
All parts
Seeds
All parts, esp. fruit and seeds
All parts
All parts, esp. berries
All parts
All parts, exp. Bulb
All parts
Flowers
All parts
Seed pods
Raw roots
All parts
Sap and bulb
Sap and bulb
Bulb
Bulb or flower spike
Bulb or flower spike
All parts
Unripe fruit
Unripe fruit
Sap
Unripe seed pods
Kernels
Bruised leaves
Seeds
Fruit
All parts
Sap, leaves, flowers
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Slightly Toxic Plants from Robin Moore’s Plants for Play
Botanical Name

Common name

Toxic Parts

Achillea millefolium
Agapanthus africanus
Artemisia absinthium
Chrysanthemum coccineum
Chrysanthemum parthenium
Clematis spp.
Colchicum autumnale
Cosmos bipinnatus
Cotinus coggygria
Cycas spp.
Dicentra spectabilis
Echium lycopsis
Helenium autumnale
Helianthus annuus
Monstera deliciosa
Primula obconica
Ranunculus spp.
Rhus radicans
Rhus vernix
Rudbeckia hirta
Senecio cineraria
Tanacetum vulgare
Urtica spp.

Milfoil, Common yarrow
African blue lily
Common wormwood
Pyrethrum
Feverfew
Traveller’s joy
Autumn crocus
Cosmos
Smoke tree
Zamia palm
Bleeding heart
Paterson’s curse
Sneezeweed
Sunflower
Fruit salad, Swiss cheese plant
Primula
Buttercups
Poison ivy
Poison sumac
Black-eyed-Susan
Dusty miller
Common tansy
Stinging nettle

All parts
Sap
All parts
All parts
All parts
All parts
Flowers
All parts
Sap
Seeds, fresh or improperly prepared
All parts
All parts
All parts
All parts
Ripe fruit
All parts
All parts
All parts
All parts
All parts
All parts
All parts
All parts
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