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ABSTRACT

 This landscape architecture project 

explores an alternative methodology for a nature-

based, individualized environment for children 

in trauma therapy. It is built on the premise 

that a fascinating environment or activity using 

involuntary attention can restore mental capacity 

and directed attention (Stephen Kaplan), and that 

the characteristics and density of fractal patterns 

can create that fascination (Caroline Hagerhall). 

 The role of trauma-focused cognitive 

behaviorial therapy is to break the mental 

connection between a specific situation or 

feeling and the initial, survival-centric reaction, in 

order to understand the impact of a past event 

and to “reset” the brain to process emotions and 

future experiences by intaking new information. 

By restoring directed attention capacity, a 

fascinating environment and activity assists a 

child to break out of the survival loop and begin 

to integrate trauma into the past.

 Fractals become a signifier of 

‘naturalness,’ the natural becomes the source of 

fascination, and fascination becomes the energy 

to recharge mental fatigue. With a duality of 

therapy requirements and a fractal perspective, 

the garden provides an adaptable setting for 

therapy. The project site includes Michael’s 

House, a satellite child trauma center of Dayton 

Children’s Hospital, in Fairborn, Ohio.
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PROCESS ANALYSIS STATEMENT
IDEA
 The idea to explore fractals for my 

comprehensive project began when I, as a five-

year-old, would lie awake at night constructing 

number patterns in my head. These patterns 

could go on to infinity, growing in scale to be 

almost impossible to keep track of. I thought 

they were interesting, but had no idea that I had 

stumbled upon fractals or that this would guide 

my comprehensive project 18 years later. In an 

offhand midnight discussion in the summer of 

2019 on a long drive from Alaska to Michigan, 

a friend recognized one of these number 

patterns as a fractal, or a pattern that repeats 

at multiple scales, building complexity upon 

a simple “key.” Over my time in the landscape 

architecture department, I had previously joked 

that I would use my favorite pattern, based on 

a 4-key sequence I called “0110” in a project 

design, but it never had any significance beyond 

an interesting pattern from my childhood. As a 

fractal, however, it might have some use, so I was 

inspired.

  I wanted to know why we are fascinated 

by the way numbers fit together and if they had 

any effect on environments and people. I soon 

discovered that fractals are the fingerprints 

of nature, the underlying system to all natural 

systems, and therefore, a possible inspiration for 

a design methodology. By fingerprints of nature, 

I mean that fractal patterns—or patterns within 

patterns within patterns—make up the whole of 

nature itself. We see fractals in the tree branches, 

in rock crevices, in the way soil dries in the hot 

sun. So what? Why would it matter if nature 

is made up of fractals? How could I use this 

knowledge to guide design in a way that makes 

an impact, is a new idea, and that challenges me 

to use everything I’d learned to culminate in one 

single project?

RESEARCH + DEVELOPMENT
 Through our research methods course, I 

developed my thesis statement and conducted 

a literature review to gain perspectives and 

knowledge into my issue, which began as the 

simply fractals in design. There were several 

days when a light would click on with an ‘a-

ha!’ moment and another connection would 

emerge. One problem that frequently emerged 

as I explored fractals and fractal design was that 

landscape architecture was rarely mentioned in 

the discussion. Fractals were a part of ecosystem 

theories, skyscraper design methodologies, 

and habitat patch analysis, but not as a design 

methodology for natural or exterior spaces. 

This hole in the literature pushed me to wonder 

if fractals have been shown as ineffective 

and irrelevant in landscape design, or simply 

unexplored. 

 To shape my research, I asked questions 

such as: “Why is nature restorative?” “What 

are fractal characteristics and how could these 

impact design?” My literature review used the 

Ball State Libraries and databases to find past 

and current research and case studies to answer 

these questions. Many of the sources examining 

the mental restorative power of nature fell into the 
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field of environmental psychology, but sources 

also included material from mathematics 

(fractals), psychology, architecture, landscape 

architecture, and planning. By learning the 

existing theories about restorative nature and the 

draw towards nature (see Section 2: Literature 

Review), I easily understood the many ways in 

which nature as a whole could be restorative, 

but the two prominent theories (the Kaplans’ 

Attention Restoration Theory and Ulrich’s Stress 

Recovery Theory) never mentioned the fractal 

character of nature. While I knew that nature was 

fractal, it did not seem to play a role in why nature 

is restorative. That is, until I discovered Caroline 

Hagerhall, another environmental psychologist, 

who investigated the psychological effects of 

viewing specific fractal densities. She knew the 

Kaplans’ theory but wanted to quantify it in some 

way using a metric for ‘naturalness.’ This was the 

a key stepping stone towards my thesis. She had 

made the connection that nature is restorative 

because it is fascinating, and that it is fascinating 

because of the fractal character. Therefore, a 

certain fractal character must be restorative. 

 Using this idea that fractals are part of 

nature’s restorative ability as the basis of my 

design problem, I explored the ways to apply 

fractal character into a design. It could easily 

have been a park or a trail system; fractals 

could be applied to any system and scale. Yet, 

that was not enough for me. Returning to the 

restorative power of fractals and nature, I thought 

that applying them to an environment and user 

group that needed the most restoration would 

be the strongest application of the methodology. 

I turned towards trauma therapy. Therapeutic 

outdoor environments are often classified as 

therapeutic simply because of the presence of 

nature, but one piece of nature can look and feel 

much different than a different part of nature. My 

conclusion was that if nature at its most average, 

natural state, is restorative, then we need a metric 

of ‘naturalness,’ to design the most restorative 

environment.

 Addressing trauma therapy opened a new 

set of research, a new course of investigation. 

I had to learn the best practices for trauma 

therapy and understand the needs of clients with 

unique backgrounds, stories, and obstacles. 

Throughout this portion of research—learning 

trauma stories, the effect that trauma has on 

children as they grow up, and the many barriers 

to recovery—I became more motivated to tackle 

this design problem as my emotional connection 

to the hypothetical clients grew. Supplementing 

my literature research, I discussed my design 

problem and theoretical background with friends 

and family members who have studied clinical 

psychology, mathematics, and occupational 

therapy to confirm my ideas and gather more 

informal information. This was helpful to continue 

to shape my thesis and goals as I stepped into 

the design development phase of the project. 

 During this research phase, I explored 

where the landscape architecture profession 

could be expanded. The research process, like 

the design process, is not straightforward; I did 

not write my problem and thesis statement in 

a day or in one draft. Instead, as my literature 

review progressed, my initial idea of restorative 

fractal nature was sculpted into a bold project 

goal of maximizing restorative capability of an 
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environment for children in active therapy. I was 

easily reminded of the data overload, in which my 

beginning four questions multiplied exponentially 

and I found myself searching for answers that 

were not directly related to my topic, which then 

resulted in a wide collection of knowledge that 

lost cohesiveness. Through writing the literature 

review, I filtered my information into a document 

that answered my problem and subproblems 

and pushed me to understand the priorities of my 

project to synthesize a large about of information 

and connections into a design theory. By the end 

of this phase, I had gained a broad amount of 

knowledge as a background to the project, as 

related material, and as a driver of design. 

DESIGN DEVELOPMENT
 At the end of the Fall 2019 semester, 

in order to complete my project proposal, I 

narrowed my project to a setting for pediatric 

trauma therapy patients, knowing that I still had 

much to learn about the specificity of that user 

group, but recognizing the need for a specific 

type of therapy. This narrower focus allowed me 

to tailor my goals to that user group and its needs. 

In order to select a site, I conducted several 

brief case studies to understand the needs of a 

pediatric trauma therapy garden. Through these 

case studies, I developed an understanding of 

the ideal acreage for a therapeutic garden, as 

well as the key contextual needs. For example, I 

determined, based on the type of therapy, that I 

should exclude sites that were directly connected 

to high-traffic hospitals. Instead, I preferred a 

site that had resource connections to a hospital 

while being a satellite center of an external office. 

My selected site, an expansion of Michael’s 

House with Dayton Children’s Hospital, met 

my site requirements satisfactorily (see Section 

3 Project Development). Finally, I compiled the 

research and preliminary design goals into 

a Comprehensive Project Proposal, which I 

presented to landscape architecture faculty and 

students. The presentation was a “pecha kucha” 

presentation that assigned 20 seconds to 20 

PowerPoint slides, requiring me to boil down 

my project topic, research, and concept into a 

short and concise overview. Faculty responded 

with questions that called for more specificity in 

shaping my design goals and how I would use 

fractals in a designed environment. This question 

had been in my mind the whole semester. I had 

research to support my idea that fractals are 

beneficial for trauma therapy, but I only had 

introductory ideas of incorporating fractals into 

the spatial organization of the site or by using 

individual materials with ideal fractal dimensions. 

This question of how I could carry out this design 

methodology continued throughout the design 

process.

PROJECT DEVELOPMENT
 Beginning in January 2020, I began to 

directly address the design problem through 

a series of project development exercises, 

conceptual drawings, and schematic design. 

Throughout this process, I compiled my work 

into a formatted document which has resulted 

in this thesis manuscript. First, I developed a 

more concise project summary and project 

statement. A project statement is the most 

common material given to any landscape 
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architecture student addressing the problem to 

be solved, the tentative schedule for completion, 

and the final deliverable requirements. While my 

professor, Malcolm Cairns, guided us through 

this process, I had to summarize my previous 

research into an understandable premise as if 

I was assigning this comprehensive project to 

another student. This challenged me to concisely 

define my project background and goals in an 

easily understandable way, which helped my 

design process as well. The project statement 

set the stage for the whole design process, 

which I understood from the dozens of project 

statements I’ve received over my time in the 

landscape architecture department. With the 

completion of the project, I was able to refer 

back to the original project statement as a metric 

for a successful project. The development of 

the project statement is also transferable to the 

design profession, in which we develop project 

proposals and must define the scope of projects 

in order to assess fees and project completion. 

This skill in defining my own project will inevitably 

benefit me as I enter the profession following 

graduation.

 While referring back to my individual 

project statement, I next developed a series of 

components to develop my design. One way of 

distilling my project was the identification of four 

core issues that I would address in my design 

solution. This refocused my broad research to 

address the problem I had set out to solve: how 

can landscape architects design a setting ideal 

for pediatric trauma therapy? 

 The next large section of project 

development  was a “Project Dossier.” A dossier 

is a frequent format for landscape architects 

to assess the suitability, opportunities, and 

challenges of a selected design site. I used 

ArcMap (GIS) to gather relevant data and 

compile a base map of the selected site. 

Using this as well as imagery of the site, I built 

a collection of maps and analysis comments 

that outlined a multitude of ways the existing 

site could be shaped to effectively relate well 

to its neighborhood context, utilize the existing 

building of Michael’s House as part of the 

fabric, and maintain or enhance ecosystems 

and vegetation health. As part of the dossier, I 

also developed a set of “avatars,” which are 

hypothetical representatives of potential clients, 

neighbors, staff, and other stakeholders in the 

design. This is a common practice in academia 

when we have limited time and resources and a 

hypothetical project. In the profession, avatars 

are replaced by real stakeholders who are either 

clients, neighbors, or other invested parties. 

This helps project professionals to gather 

information about the site and its context as well 

as addressing concerns that arise. Because of 

the specificity of my project, my avatars included 

individual clients that represent a range of 

therapeutic needs, as well as Michael’s House 

staff. I then held “conversations” with the avatars 

incorporating my ongoing research of trauma 

therapy needs and practices. Based on all these 

components—research, dossier, and avatars—I 

developed a design program of required site 

elements and complemented it with a design 

manifesto. The program defined the goals 

and needs of therapists, and I have adapted 

and refined it throughout design. The design 
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manifesto is a series of bold statements that 

are the underlying philosophy of my project—

the guiding principles. In the following weeks, I 

have continuously referred back to the design 

manifesto to compare my design decisions with 

the goals I set out to accomplish.

   

  

  

The project development phase began to blend in 

with the initial design conceptualization, such as 

image precedent studies and a storyboard. I also 

began to develop a graphic style, template, and 

rendering style to convey my ideas cohesively. I 

pushed myself to create a framework for trauma 

therapy that would guide design decisions at 

multiple scales including the site as a whole, 

and spatial characteristics. Initially, this was 

difficult because I only had site analysis to inform 

design decisions. By beginning with the details 

and building those out into a composition that 

eventually resulted in a site plan, I was able to 

determine what was necessary for each space 

to be successful. Often in design projects, we 

begin with a master plan concept, looking at 

the entire site from a plan view, drawing rough 

bubble areas that we label with a use. Instead, I 

used the storyboard and desired characteristics 

in combination with the program to better define 

the spaces within the spaces. The design 

process is iterative, often shifting between details 

and site concepts, so even though I was actively 

designing character spaces, or prototypes, I was 

also constantly considering how they might fit 

together as a site composition, but I had difficulty 

connecting this collection of spaces cohesively.

 At the same time as developing this 

storyboard, I began to analyze individual 

materials and plants at a rudimentary level 

using a fractal analysis software, FracLac. This 

software analyzes a binary image for the fractal 

density and pattern replication. While this was 

a technical fractal dimension exploration, it was 

somewhat premature in th the design process 

and could not be completely accurate, as the 

fractal dimension of an environment is based on 

the composite arrangement of all components, 

not each individually. 

initial concept sketches

fraclac analysis
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 Near the completion of the storyboard 

and project development, I presented my work 

at a mid-semester review with peers and five 

faculty members. These faculty had a variety of 

backgrounds and expertise including therapeutic 

gardens, planting design, engineering, parks 

and open space, and one faculty member, Colby 

Gray, has conducted research on fractals and 

spatial composition. My presentation included 

an overview of all my work to-date, and I fielded 

questions from faculty, most of which I had 

previously considered and had ready answers 

for. One following discussion with Colby 

challenged me to think more critically on how 

I could bring back and embrace fractals in my 

design. It caused me to realize that much of 

my work was geared toward the programmatic 

elements of therapy, while I needed to move 

into developing a fractal organization of 

design. At a basic level, the presence of natural 

materials offers fractal fascination, but I was not 

addressing the characteristics of fractal in my 

site holistically. Instead, I was simply looking at 

individual elements. This conversation helped 

give me direction in reassessing my design 

manifesto and design goals of using fractals. 

Anyone can see what components therapy 

needs but accomplishing that with a deep 

theoretical foundation and tying it into the fractal 

premise is much more difficult. At the time, I was 

discouraged as I realized how I was off-track; 

however, this push to “reset” was crucial to my 

next steps: concept development and schematic 

design.

SCHEMATIC DESIGN
 Following the mid-semester review, I 

returned to the drawing board to develop a 

philosophical framework for the overall site plan 

that incorporated fractals at the large scale and 

the small scale. At this point, I recalled the three 

stages of trauma integration and considered 

how those three stages, requiring somewhat 

different environments, could be organized 

spatially and fractally. By many iterations of 

sketching over a base map of the site, referring 

back to my storyboard and other sketches, I 

developed a fractal spatial framework for trauma 

recovery. By categorizing spatial characteristics 

and programmatic elements into one or more of 

the recovery stages, three major sections of the 

therapy garden could address the fractal nature 

of recovery. Trauma recovery is built on a “key” 

of safety and security—without that sense of 

safety, trauma responses cannot be addressed, 

behaviors cannot be controlled, and recovery 

is inhibited. As a child learns to integrate that 

trauma into the past and move on, the cognitive 

understanding builds on that sense of safety, in a 

fractal way. It becomes more complex, the child’s 

ability to gage danger and safety is deeper, and 

the core characteristic of safety branches out 

and affects all areas of their life. 
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 With this framework and the previous 

analysis of the site, I created landforms, 

defined spaces, and marked connection points. 

Comparing these conceptual site plans to my 

earlier iterations without the stage framework, I 

saw many similarities that are easily attributed 

to my site analysis applications. While some 

spaces remained in the same locations, there 

was now a rationale for the locations of places 

and programmatic elements in the more recent 

iterations. 

 I then refined my design, selected 

materials from a palette I’d created earlier in 

the process, and adjusted forms and spaces. I 

had frequent communication with Malcolm, who 

asked questions about specific spaces, how 

fractals influenced the overall concept as well as 

smaller spaces, and how to engage the entire 

site in the composition, including the building 

and the streetscape. With this feedback and my 

own critical analysis of each concept, I continued 

to refine the design as I transferred it from hand-

drawn sketches and diagrams into AutoCAD, a 

drafting software, which is the typical process of 

schematic design in the landscape architecture 

office. During the shift to digital, I frequently 

would sketch a component or space for quick 

visualization before replicating and defining it 

digitally. This method aids my critical thinking and 

design thinking process to freely sketch without 

technological constraints.

 One challenge in this schematic phase 

of the project was the shift from studio-based 

learning to online learning, which required 

alternative methods for desk critiques and limited 

my access to preferred software for rendering 

imagery. Shifting from a studio schedule to a 

more independent schedule required me to seek 

out feedback virtually rather than in person, as 

well as completing my project with new digital 

rendering techniques, such as Revit. 

 Using the 2D AutoCAD file, I then moved 

into using AutoDesk Revit, a 3D modeling 

software that integrates with AutoCAD. This 

software is more often used by architects rather 

than landscape architects but is powerful for 

creating topography, which is primarily why I 

learned this software for this project. Through 

much trial and error, I was able to create a digital 

site model, which I then pulled into Lumion, 

another 3D rendering software that has the ability 

to incorporate plantings, detailed materials, 

and rendering effects. I also used another 3D 

modeling software, SketchupPro, to model single 

components which could then be imported into 

the Lumion model. 

Revit model

Sketchup model component
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Throughout the schematic design, I have moved 

between these four programs (AutoCAD, Revit, 

Sketchup, and Lumion), updating changes as I 

develop more details.

DETAILED DESIGN
 With the site design set, I was able to more 

deeply dive into the details of planting, materials, 

and how almost every aspect of the design could 

be seen through a fractal lens. I conceptualized 

the way that a plant palette selection could 

contribute to the fractal density in each of 

the stages, then determined smaller planting 

zones based on fractal density and cultural 

requirements for plant survival. I also developed 

a spreadsheet of potential native plants based 

on their cultural requirements (sun, shade, water, 

etc.). Then, I distilled that list and sorted them 

into planting zone(s) by the season of interest, 

the fractal dimension of plants individually 

and as a composite. In order to visualize the 

arrangement of these plants, I digitally sketched 

over previously rendered scenes, replaced and 

refined the planting palette, and finally began to 

place accurate plantings into my Lumion model. 

 I also continued to refine smaller details 

and less-developed areas of the site to meet the 

programmatic requirements and fractal concept. 

Finally, I updated this report to reflect my final 

designs and diagrams.

 

CONCLUSIONS
 This design process, though similar 

to most projects, was more in-depth and 

comprehensive. The greatest challenge was 

integrating the spatial characteristics with a 

framework that addressed and increased the 

metaphor of fractal trauma recovery. I pushed 

myself to accomplish my manifesto and 

alternative design methodology by incorporating 

fractal characteristics at all levels—not only at 

the material level, the spatial level, or the site 

level. This standard was frustrating while I lacked 

a design framework to tie it together, but once 

I had conceptualized the framework, the pieces 

fit. It was much simpler to see the ways I could 

celebrate the fractal power of nature in small 

spaces when the small spaces were part of a 

large fractal framework.

 Throughout this comprehensive project, 

I was challenged with critical feedback from 

myself and from faculty to push myself beyond 

simply adequate design work and typical design 

Canopy Trees
Scientific Name Common Name Height Width Color Season Sun Water
Acer rubrum Red Maple 40‐70' 30‐60' Green/Red Fall Full/Part Mod
Aesculus flava Yellow Buckeye 60‐75' 40‐60' Green/Orange Yellow panicles
Betula nigra River Birch 40‐70' 40‐60' Green/Yellow Dry‐high bark
Carya ovata Shagbark Hickory 60‐80' 40‐60' Gold Winter Full/Shade Dry‐mod Bark, nuts
Cladrastis kentukea Yellowwood 30‐60' 40‐55' Green/Gold Fall Full/Part Mod Fragrant
Gymnocladus dioicus Kentucky Coffeetree 60‐80' 40‐50' Green/Yellow Full Mod‐wet bark/fruit pods
Liquidambar styraciflua Sweetgum 60‐90' 60‐80' Green/Red Fall Full/Part Wet Bark, Fruit
Liriodendron tulipifera Tulip Poplar 70‐100' 40‐60' Green/Yellow Fall Full/Part Dry‐mod bark, fruit. Needs space
Nyssa sylvatica Black Gum 30‐50' 20‐30' Green/Orange Full/Part Dry‐high
Quercus alba White Oak 50‐80' 60‐80' Green/Reds Full Mod‐drained
Sassafras albidum Sassafras 30‐60' 25‐30' Golds/Reds Fall Full/Part Dry‐mod Bark, fragrance
Tilia americana American Basswood 60‐80' 30‐60' Green Full/Part Mod showy blooms

Evergreens
Scientific Name Common Name Height Width Color Season Sun Water
Juniperus virginiana Eastern Red Cedar 40‐50' 8‐20' Green Full Dry‐mod evergreen
Picea abies Norway Spruce 60‐80' 25‐30' Green
Picea abies 'Cupressina' Cupressina Norway Spruce 25‐30' 6' Green Full/Part Mod‐drained
Picea glauca White Spruce 40‐60' 10‐0' Green Full/Part Mod‐drained low maintenance
Pinus echinata Shortleaf Pine
Pinus strobus Eastern White Pine 50‐80' 20‐40' Green Full/Part Mod‐drained
Thuja occidentalis 'Smaragd' Emerald Green Eastern Arborvitae 10‐15' 3‐4' Dark green Full/Part Mod‐drained hardy smaller cultivar

Large Shrubs/small trees
Scientific Name Common Name Height Width Color Season Sun Water
Aesculus pavia Red Buckeye 10‐20' 10‐20' Red/Yellow Spring Full/Shade Dry‐Mod Nuts??  Accent/understory
Amelanchier arborea Serviceberry 15‐2' 15‐20' White/Gold Sp/Fall Full/Part Mod Blooms
Carpinus caroliniana American Hornbeam 20‐35' 20‐35' Gren/Yellow Sp/Fall Part/Shade Mod stretches outward
Chionanthus virginicus Fringetree 8‐10' 5‐8' White/Yellow Spring Full/Med Dry‐mod Ornamental blooms
Cornus florida Flowering Dogwood 15‐30' 15‐30' White/Red Sp/F Full/Med Mod Ornamental blooms
Cornus drummondii Roughleaf Dogwood 8‐15' 6‐12' Purple/Red Sp/Fall Full/Part Dry‐Mod Blooms. Privacy/screen
Cotinus obovatus American Smoketree 8‐30' 12‐20' Purple/Red Fall Full Mod Ornamental Fruit/Pods
Hamamelis virginiana Witch Hazel 10‐15' 10' SP Gold/Yellow Sep‐Nov Full/Shade Dry‐mod Fragrant
Viburnum dentatum Arrowwood 6‐10' 6‐10' Orange/Red Sp/Fall Full/Part Mod/High Screen
Viburnum dentatum Arrowwood Virbunum 'Blue Muffin'

Shrubs
Scientific Name Common Name Height Width Color Season Sun Water
Amorpha fruticosa False Indigo 4‐12' 6‐15' Purple April‐June Full Med‐wet screens/windbreaks
Callicarpa americana American Beautyberry 4‐5' 3‐4' Purple July‐Oct Full/Med Dry‐mod songbird, flower, berries
Ceanothus americanus New Jersey Tea 2‐4' 2‐3' White May‐June Full Dry‐mod rocky areas
Cornus sericea Red Osier Dogwood 7‐10' 6‐8' White May‐Jun/W Part shade Mod‐drained red twigs in winter

plant palette options

digital conceptualization of planting
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philosophy, to ask new questions and see a 

design problem in new ways. The opportunity to 

investigate a topic and design problem based 

on my personal interests has been wonderful 

to explore a methodology not often thought 

of in practice. Because I had formulated this 

project from my own interests, experience, 

and expertise, I realized how hard it is to have 

your creations critiqued. Other projects have 

been defined by others, but I had defined this, 

shaped it, and guided it, so I have nurtured an 

emotional connection. Simultaneously, critiques 

have challenged me to think in new ways, 

consider other alternatives and factors, and 

ultimately improved my design methodology 

and the design itself. While I alone could create 

a good project and design, I with others can 

create a great project. This collaborative thinking 

translates into the professional world, in which 

projects are a collaborative process that relies 

on feedback and continuous dialogue between 

designers and clients for a successful result. 

 The “comprehensiveness” of this project 

falls into two categories: technical skills and critical 

thinking. Technically, I pulled from knowledge 

I’ve gathered over my college career to create 

a successful, functioning design. I carried out 

methodologies of site analysis and concept 

design as well as used a broad range of software 

and learned skills, both from previous projects 

as well as new. I analyzed and synthesized 

information, ideas, observations, and solutions 

for a project that not only addresses the needs of 

the user but also meets an overall framework in 

a deep philosophical format. Drawing from non-

design fields, specifically clinical psychology, 

math, and environmental psychology, I was 

able to connect landscape architecture to other 

aspects of our world to promote the health and 

well-being of site users. This care for the health 

and well-being of others guides my personal 

design philosophy. This is why I am pursuing 

landscape architecture. Exploring one aspect 

of this—pediatric trauma therapy and fractal 

nature—has given me a resource that applies in 

any project of my landscape architecture career. 

This thread of the power of fractal nature will 

be woven into future projects, though perhaps 

unseen by anyone else.
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SUMMARY
This section summarizes the project goals and 

intended design solution, as well as outlining key 

terminology and noting research assumptions 

and delimitations.

SECTION ONE: 
INTRODUCTION + 
BACKGROUND
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PROJECT SUMMARY
 This project addresses the need for 

a nature-based therapeutic environment 

for children in one-on-one and group 

trauma therapy. The proposed design will 

be a therapeutic setting for experiential 

cognitive-behavioral therapy. The design will 

incorporate a unique design methodology by 

applying Kaplan’s elements of fascination and 

Hagerhall’s fractal theory to meet the needs of 

evidence-based therapeutic practices.

 Hidden trauma, the effect of witnessing 

or experiencing violent acts, abuse, neglect, or 

death, impact the nervous system and inhibits 

the long-term brain development of children. The 

brain continuously creates patterns and networks 

based on events and responses, which, following 

trauma, become based in fear and survival. These 

networks become stronger with every repetition 

of the event, and initial coping mechanisms—

however unhealthy—become more instinctive, 

intensifying the difficulty to control responsive 

behavior to similar events or memories. 

 The subsequent symptoms of a child 

and their coping mechanisms may include: 

poor memory retention, delays in language 

development, violent behavior, and falling 

behind in school. These symptoms of learning 

and behavioral issues are compounded by 

mental fatigue, or the incapacity to manage 

and maintain directed (or voluntary) attention 

and control, requiring cognitive recovery. While 

there are several therapeutic methods that may 

require unique environments for effectiveness, 

we will focus on cognitive-behavioral therapy as 

the primary therapeutic method. 

 The role of trauma-focused cognitive 

behavioral therapy is to break that mental 

connection between a specific situation and its 

reaction, in order to understand the impacts of 

the event and to “reset” the brain to process 

emotions of future experiences. Often, the 

symptoms become difficulties themselves (e.g. 

misbehavior), which then inhibit a child from 

addressing the root of the trauma. The majority 

of therapy sessions occur in contained, built 

settings using constructed tools and imagery, 

despite the evidence that aspects of nature—

both tactile and visual—could be a catalyst to the 

recovery process.

 One solution to minimizing the difficulties 

includes managing directed attention within a 

fascinating environment composed of fractal 

systems. Studies have shown that nature and 

natural properties not only benefit physical 

health, but also impact the development of 

executive functioning skills, strong mental 

health, and learning ability; these are the same 

psychological tasks that are underdeveloped 

in a traumatized child. This could be explained 

by the use of involuntary attention, which in 

turn restores directed attention capacity. Then, 

when a child is fascinated and their focus is held 

by their environment, they are able to rebuild 

behavioral control and access deeper emotions 

using their “recharged” directed attention. The 
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presence of ‘nature’ alone is insufficient. The 

ideal environment has several facets to fascinate 

the user: coherence, legibility, complexity, and 

mystery (see Kaplan). The balance and interplay 

of these characteristics may be quantified using 

a mid-range fractal dimension, which is density 

of patterns within patterns (see Hagerhall). 

These same mid-range fractals (typically found 

in natural settings) have been analyzed through 

preferential and empirical studies, revealing a 

calming and secure response within the nervous 

system and brain activity.

fig. 1. Log Children.IMGORTHAND.ISTOCK
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DEFINITION OF TERMS
A healing garden is an outdoor space that applies and uses the properties of nature and natural 
elements to meet the physical, psychological, social, and spiritual needs of its users. In this project, it 
is directly connected with and for the use of healthcare professionals conducting therapy sessions.

Trauma is any event or series of events beyond a person’s experience and capacity, resulting in a high 
amount of mental and physical stress. This could include witnessing or experiencing neglect, abuse, 
injury, or medical procedures.

Stress is the physical and/or mental tension when using the body or mind’s full capacity to overcome 
a challenge or function.

Involuntary attention is attention that requires no effort, often held through fascination.

Directed attention is attention that requires effort and can be depleted, resulting in an attention 
deficit.

Euclidean geometry is a mathematical number system in which geometries have quantifiable 
measurement characterized by straight lines and solid forms.

An exact fractal repeats at all scales identically. These are only generated by computers.

A statistical fractal repeats at all scales similarly with equivalent statistical characteristics. These are 
found in nature.

The fractal dimension (Df or FD) is the density within a fractal, with 1 being a straight line (least 
dense) and 2 being solid (most dense).People typically prefer a visual fractal dimension of 1.3-1.4. 
This can be transferred into three-dimensional spaces and analyzed by silhouette, roughness of 
photography, and spatial organization.

fig 2. Fractal Dimension Profiles
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ASSUMPTIONS
 > The selected site has been acquired and is available for design and construction.

 > Medical professionals will be trained in using the healing garden.

 

DELIMITATIONS
 > Original research quantifying the psychological effects of fractal systems will not be completed 

within this study.

 > Details of exact trauma-focused cognitive behavioral therapy practices will not be researched 
beyond consistent spatial needs.

 > This project will not include the provision of funding for the design.

 > This project will not include a construction drawing set or specifications.

 > This project will not include a maintenance and operation plan.
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These core issues address the areas of investigation within my research and that I am addressing in 

my project. Pediatric therapy requires a different set of programmatic elements than other age groups, 

as well as unique challenges of cognitive recovery. 

fig. 3 fig. 4
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PROJECT SCHEDULE

Ideation: 
topic selection

Problem Development:
development of thesis, problem, and subproblems

Project Proposal

Project Setting: 
project statement, design manifesto

Site Dossier: 
analysis of selected site

Avatar Development: 
hypothetical users and stakeholders and their needs

Character Studies: 
analysis of spatial characteristics

Conceptual Storyboard: 
character areas and progression through site

Midterm Presentation

Schematic Design: 
site plan revision, preliminary illustrative graphics

Detailed Design Development: 
planting plan, material selection, final illustrative graphics and renderings

Final Presentation

Final Report

Literature Review: 
environmental psychology, design theory, case studies
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Proposal Development: 
define design problem by applying research, select site

Proposal Presentation
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Avatar Development: 
hypothetical users and stakeholders and their needs

SUMMARY
This research was part of the LA 451 Research 

Methods course, building a theoretical foundation 

for the design project. Additional research was 

conducted throughout the design process to answer 

newly raised questions and lines of inquiry.

SECTION TWO: 
RESEARCH
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 The interaction of children and the 

natural environment is an oft overlooked 

strategy for recovering cognitive abilities 

and aiding development of personal well-

being. Neuroimagery and neuropsychology 

research suggest that early experiences affect 

the long-term brain development in children, 

including witnessing or experiencing trauma, 

violence, abuse or neglect (McLean 2016, 4-5). 

Stephen Kellert categorizes the development of 

children into three modes of learning: cognitive 

(intellectual), affective (emotional), and evaluative 

(values), that together contribute to a child’s 

complete well-being and societal functioning 

but are inhibited by adverse circumstances or 

events (2002, 121). The subsequent effects 

include delays in language development and 

cognitive function (De Bellis, et al. 2009), poor 

memory, over- or under-processing of emotional 

information, and executive functioning difficulties 

such as meta-cognitive functioning and lack of 

inhibitory control (McLean 2016, 5-7). Each of 

these negative effects contribute to a difficulty for 

a child to understand his identity and experience 

in the world.

 Several approaches within the field of 

environmental psychology address the positive 

and negative effects of an environment on 

development. Much of this research demonstrates 

the restorative qualities of nature, but there are 

fewer comprehensive theories as to why nature 

is restorative to well-being and functioning. 

Stephen Kaplan summarizes a large portion of 

current research by arguing, “Fascination is thus 

a central component of a restorative experience” 

(1995, 172). Caroline Hagerhall et al. (2015) 

adds the measurable layer of statistical fractals 

and fractal characteristics as the key component 

to fascination, and therefore restoration. This 

literature review surveys theories of natural 

preference before investigating the psychological 

impacts of experiencing natural fractal structure. 

By integrating current approaches to trauma 

recovery of attention restoration and stress 

recovery with natural and fractal environments, a 

new design approach is developed to inform a 

pediatric trauma-focused healing garden.

THE DRAW TOWARD NATURE
 Nature as an environment has been 

regarded as a diverse resource across cultures, 

geography, and time. It has been cultivated 

in gardens, agriculture, and protected areas, 

and has been enjoyed and utilized in many 

ways, including as a restorative entity. Several 

preference studies have compared natural and 

built environments using cognitive indicators 

and surveys, showing a general preference for 

natural over urban environments and familiar 

over unfamiliar environments (Purcell, Peron and 

Berto 2001; Simonic 2003, 81; Perry, Reeves and 

Taylor n.d.). Logic suggests that humans prefer 

environments that improve psychological and 

physiological well-being, so it follows that in order 

to understand nature’s restorative characteristics 

to inform design, we must first understand the 

LITERATURE REVIEW
INTRODUCTION
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preference of natural scenes over developed or 

urban scenes. 

 There are three prominent theories as to 

why we are drawn to nature and prefer natural 

environments. The first is Gordon Orians’ ‘savanna 

hypothesis,’ which suggests that humans are 

wired to respond to landscapes associated 

with survival, specifically with savanna-like 

characteristics. Humans instantaneously assess 

an environment for habitat and survival, followed 

by the decision to stay or leave (Street, et al. 

2016, 3; Lohr 2007, 83-84). The second theory 

uses the same genetic evolutionary basis but 

associates with the affective capability rather 

than the survival capability. Edward Wilson and 

Roger Ulrich both suggest that our emotional 

response to nature is due to a universal 

connectedness encapsulated as biophilia, or 

‘love of life.’ (Gerlach-Spriggs, Kaufman and 

Warner 1998, 38; Ulrich, Biophilia, Biophobia, 

and Natural Landscapes 1993). The third, Rachel 

and Stephen Kaplan’s information-processing 

theory, builds on Orians’ and Wilson’s theories 

by arguing that preference for an environment is 

based on definable provisions for human needs. 

Subsequently, an aesthetic reaction is produced 

from “an environment where human functioning 

is more likely to occur” (Kaplan and Kaplan 1989, 

10). These theories suggest that survival instincts 

in some form trigger the human response and 

preference to nature, which may relate to trauma 

response and recovery.

 

Kaplan and Kaplan’s information processing 

theory specifically addresses characteristics 

of a preferred environment that can be applied 

in any culture or region. They consider two 

domains—understanding and exploration—that 

complement each other to produce four preferred 

characteristics: coherence and legibility within 

understanding, and complexity and mystery 

within exploration (Kaplan and Kaplan 1989, 53). 

 

Thus, natural landscapes have ‘soft fascination’ 

that allows for growth and reflection as well as 

holding the users’ interest and attention (Kaplan 

and Kaplan 1989; Lengen 2015, 176). Loosely 

linked to these four categories, additional studies 

have considered nuances of each natural 

preference theory in regard to colors and shapes 

(Lengen 2015), specific types of landscape 

preferred (Orians and Heerwagen 1992), and the 

role of age and cultural experiences (Street, et al. 

2016; Lengen 2015). These studies demonstrate 

the preference for a natural environment 

with a mix of cover, refuge, discovery, and 

visual variety. Though this looks somewhat 

different region to region (e.g. savanna versus 

woodland), preference for nature is consistent 

across demographics, with the only exception 

that children prefer somewhat more unfamiliar 

places (Street, et al. 2016, 4). The key aspect to 

all preferred environments is an understandable 

complexity to allow for confident survival and 

fascination.

understanding  exploration

coherence  complexity
legibility  mystery

3 Restorative Nature Theories

Orians    savanna hypothesis
Wilson/Ulrich  biophilia
Kaplans  information-processing
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THE PREFERENCE FOR FRACTALS
 A more quantifiable area of research 

examines the systems by which nature functions, 

namely fractal systems. Fractals, “geometrical 

figure[s] in which an identical motif repeats 

itself on an ever-diminishing scale” (Lauwerier 

1991, xi), are the ‘fingerprints of nature,’ and the 

underlying order within natural systems. Benoit 

Mandelbrot defined the most well-known fractal 

system, called the Mandelbrot Sequence, as well 

as identifying hundreds of fractal systems found 

in nature (Lauwerier 1991, xi; Harris 2012, 7). 

Fractals can be found in coastlines, ferns, trees, 

and many other naturally-found components 

and systems. Because they compose most 

‘natural’ landscapes, fractal systems provide 

an alternative approach to quantifying preferred 

natural landscapes.

 Computer-generated fractals may be 

exact or statistical, while all natural fractals are 

statistical in order to adapt to different uses and 

scales (Hagerhall, Laike, et al. 2015, 3-4; Mikiten, 

Salingaros and Yu 2001, 64; see “terms”). The 

fractal dimension, or scale invariance, “quantifies 

the visual complexity of a pattern by measuring 

the ratio of the number of features at one scale 

to the number features at another” (Perry, Reeves 

and Taylor n.d., 7; see “terms”), essentially, it 

measures the density of the fractal pattern. The 

fractal dimension ranges between 1 and 2 for a 

line, and between 2 and 3 for a surface (Perry, 

Reeves and Taylor n.d., 7). 

 Several studies have assessed the visual 

preference (positive aesthetic response) to 

fractal dimension, and they generally link fractal 

dimensions most commonly found in nature with 

those most preferred. Humans prefer images 

with a moderate fractal dimension of 1.3-1.5, 

while avoiding low dimensions of 1.1-1.2 and 

high dimensions of 1.6-1.9. This is consistent 

with common fractal dimensions found in nature, 

which are typically within the 1.3-1.5 range, 

excluding dense forest (higher FD) and open 

landscape (lower FD). While this may suggest 

a comparison to savanna theory in similar 

preferred environments, humans prefer these 

dimensions in natural scenes as well as abstract 

or mathematical fractals (Street, et al. 2016, 3; 

Hagerhall, Purcell and Taylor 2004, 248). In a later 

study, images with identical fractal dimension but 

different origins—exact versus statistical—were 

assessed for preference, and statistical fractals 

(found in nature) had more appeal (Hagerhall, 

Laike, et al. 2015). Though mid-range statistical 

Mandelbrot set

exact fractal statistical fractal
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fractal dimension consistently has the strongest 

preference, there are small variations primarily 

based on location, showing preference for 

the fractal dimensions closest to the ‘normal’ 

environment of the continent (Street, et al. 

2016, 11). These studies suggest that the draw 

towards fractal structures may be associated with 

humans’ recognition of a habitable environment. 

 An alternate concept, ‘fractal encoding,’ 

is articulated by Terry Mikiten, Nikos Salingaros, 

and Hing-Sing Yu. Returning to Stephen Kaplan’s 

‘coherence’ characteristic, Mikiten et al. argue 

that an environment that “cannot be perceived 

easily as a whole” is incoherent and loses 

meaning as well as information. On the premise 

that the human brain is made up of molecular 

and biochemical communicating systems 

(Alexander and Globus 1996), humans recognize 

the same fractal characteristics in external 

environments, thereby attaching to them more 

significance (Mikiten, Salingaros and Yu 2001). 

This differs from other theories in that it is based 

on parallel thought functions and environmental 

processes rather than genetic recognition of the 

environment. 

 Either of these theories produces an 

explanation for landscape or environmental 

preference, showing that fractal dimension may 

be a driving component in why we prefer nature. 

By using a combination of natural elements and 

a system of moderate FD statistical fractals and 

fractal characteristics, designed landscapes 

have the opportunity to engage users at a deeper 

psychological level, thus imparting more mental 

benefits to aid in cognitive development or mental 

health recovery. James Harris, in his book Fractal 

Architecture, suggested a set of fractal qualities 

that can be imbued into design, including the 

qualities of being: cyclic, holistic, generative, 

recursive, and with organizational depth (2012, 

14). While his book considers the architecture 

of skyscrapers, these same principles could 

apply to landscape architecture, resulting in a 

collection of statistical fractals both visually and 

metaphorically. Visually, this manifests as a series 

of spaces within spaces and patterns at various 

scales. Metaphorically, the generative quality 

is produced through growth and continuous 

change through site adaptation, conversion, and 

natural vegetation. 

fig. 6: Fractal dimension range of 2D imagery
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THE NATURAL FRAMEWORK FOR 
RECOVERY
 If people prefer a certain type of 

environment, whether due to survivability or 

fractal similarities, those environments may also 

benefit those who engage with them visually or 

experientially. Common symptoms of children 

struggling with traumatic experiences are poor 

attention, falling behind in school, and poor 

behavior, all of which are different ways of coping 

(McLean 2016, 2). At a deeper level, trauma 

often affects children who develop fear for their 

safety, losing hope and trust in the future, and 

exhibit violent behaviors (Moore 1999, 337). 

The brain continuously creates patterns and 

networks based on events and responses; 

the more often it is repeated, the stronger the 

network becomes and the harder  it is to control 

responsive behavior and attention (Posner and 

Rothbart 2007, 15). According to Posner and 

Rothbart, the goal of therapy is to “weaken the 

mental connection between the situation and 

its component reactions,” meaning to break the 

adverse response that has been neurologically 

embedded while inhibiting proper recovery 

(2007, 14). In order to correct brain development, 

caregivers and children “need an explanation 

for the difficulties they may be encountering” 

(McLean 2016, 9). The difficulties themselves 

(e.g. misbehavior) and chronic stress may 

inhibit the patient from understanding the root 

of the trauma and restoring brain development. 

These symptoms, while often the reason for 

therapy, are only tangible exhibits of inner pain, 

fear, and uncertainty. To design environments 

that minimize external stressors and allow for 

neurological correction, we must understand 

the psychological processes and the impacts of 

nature.

 Many studies have recognized the 

benefits of human and nature interaction, 

especially on children’s well-being (see: Repke, 

et al. 2018; Collado and Staats 2016; Hartig 

and Staats 2006), but two primary theories 

arose regarding why nature leads to improved 

health outcomes. They both are centered 

on improving the psychological capacity for 

executive functioning. The first, Stress Recovery 

Theory (SRT), is a psycho-evolutionary theory 

that argues for restoration due to the evolution 

and adaptation of humans within the natural 

environment, built on Wilson and Ulrich’s biophilia 

theory (Ulrich, Aesthetic and Affective Response 

1983). The second, Attention Restoration Theory 

(ART), is a psycho-functionalist theory in which 

people respond positively to nature because it is 

favorable for survival (Kaplan and Kaplan 1989). 

The motivation for a person to seek nature differs 

in these complementary theories: in SRT, the 

person seeks nature to release stress and allow 

for calm thinking (Ulrich, Effects of Gardens 

on Health Outcomes 1999), while in ART, the 

person seeks nature to overcome mental fatigue 

and restore focus (Berto 2014, 396). They both 

identify a ‘resource inadequacy,’ meaning that a 

person does not have the resources to deal with a 

situation at hand or in the future (S. Kaplan 1995, 

177), and Kaplan calls his resource ‘directed 

attention.’

 Kaplan’s Attention Restoration Theory 

defines two types of attention: involuntary and 

directed (voluntary), or ‘effortful control’ (Posner 
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and Rothbart 2007, 13). His theory builds 

on William James’ theoretical framework for 

‘voluntary attention,’ which is attention given to 

something not drawing attention on its own but 

necessitating focus, therefore requiring effort (S. 

Kaplan 1995). Because it requires effort, directed 

attention can become fatigued, manifesting in 

symptoms such as: poor regulation of emotions 

and impulses, lack of empathy, poor problem-

solving capacity, distraction, fragility, irritability, 

and the inability to assess complete situations 

(Kaplan and Kaplan 1989, 180-181; S. Kaplan 

1995, 171; Posner and Rothbart 2007, 11). These 

are similar to the symptoms found in children 

who have experienced trauma (McLean 2016, 

2). Directed attention “plays a prominent role in 

successful cognitive and emotional functioning” 

(Berman, Jonides and Kaplan 2008, 1207), 

because it enables one to attend to tasks or 

functions that are not initially fascinating. The 

recovery of directed attention is through the 

use of involuntary attention, in which one is 

fascinated without intentionally forcing their 

attention. Stephen Kaplan integrates SRT and 

ART to understand the causal linkages between 

stress response, impaired performance, and task 

demand or directed attention. His conclusion is 

that the deficit goes both ways: decline of directed 

attention leads to stress and stress response 

leads to directed attention decline, dependent 

on the circumstances (S. Kaplan 1995, 179). 

 Congruent with the similarities in cause 

and effect of stress and mental fatigue, the 

solution put forward by Ulrich and the Kaplans 

is also similar: natural environments. Several 

studies have tested both SRT and ART, including 

the impact of a view of nature on students 

(Tennessen and Cimprich 1995) and studies 

testing mood and productivity (Berman, Jonides 

and Kaplan 2008). The positive impacts of nature 

include physiological effects such as reduced 

hypertension as well as psychophysiological 

effects such as reduced Attention Deficit 

Hyperactivity Disorder (ADHD) symptoms in 

children and fewer impulsive decisions (Repke, 

et al. 2018, 3). 

 Building on the Kaplans’ theories of 

information processing through understanding 

and exploration and ART, Caroline Hagerhall et 

al. (2015) conducted another study using fractals 

as a base system and measurement of natural 

spaces for restorative impact. Her theory was 

that fractals are the element of fascination at 

play in ART. This study went beyond subjective 

at
te

nt
io

n 
ca

pa
ci

ty

time

directed 
attention 
fatigue

involuntary 
attention restores 
attention capacity

directed 
attention at 
start of task

Stephen + Rachel Kaplans’ Attention Restoration Theory



Mattson | On the Nature of Healing | page 24

visual preference and self-assessment by 

quantitatively measuring EEG responses of 

participants, revealing high alpha frequency 

when seeing statistical (natural) fractals. Alpha 

frequency in the frontal brain shows a relaxed 

state of mind as well as the “active inhibition of 

non-task relevant areas or processes,” showing 

more attentional control (Hagerhall, Laike, et 

al. 2015, 3). This is consistent with Stephen 

Kaplan’s theory that natural environments 

recharge directed attention, though he defined 

a restorative space as having these attributes: 

a sense of being away (loses directed attention 

requirement), fascination, extent or scope (rich 

with stimuli), and compatibility of one with the 

environment (S. Kaplan 1995, 174). These four 

requirements tie back to Stephen and Rachel 

Kaplan’s information processing requirements, 

demonstrating opportunity for exploration as 

well as understanding the environment to create 

a duality of control and mystery. Hagerhall et al. 

respond by identifying fractal systems where 

“attention is held but in a way that leaves space for 

the person to ‘go into themselves’ to think about 

other things,” which is reliant on a combination 

of variation and predictability (Hagerhall, Laike, 

et al. 2015, 9). This opportunity for self-reflection 

and space is key to trauma therapy (Posner and 

Rothbart 2007, 14). Hagerhall et al. (2015) also 

discovered that common nature, rather than 

extremely dense or open (high or low FD) nature, 

provides the most suitable visual environment 

for fascination and the highest degree of alpha 

activity, possibly because it is compatible with 

the user. In a natural environment, there are 

thousands of fractals that are statistically similar 

but mathematically different, allowing a person 

to understand the framework of the environment 

while continuously discovering the nuances, 

resulting in fascination and comprehension but 

not fear. 

 Stephen Kellert creates a different 

framework for the interaction of children, nature, 

and development. He defines three types of 

development: cognitive, affective, and evaluative, 

and three types of human-nature interaction: 

direct, indirect, and vicarious (symbolic). He 

argues for primarily direct interaction for maximum 

growth in all three learning modes to increase 

knowledge, problem-solving skills, emotional 

significance, creativity, and competence; 

however, he does not address the psychological 

activities of trauma, fatigue, or stress in-depth. 

Instead, he centers on the role of nature in 

exploration, imagination, and discovery in which 

a child understands his role in the world, using 

a combination of all three types of interactions 

(Kellert 2002, 121-145). The three modes of 

learning are all addressed within SRT and ART, 

but interaction types are restricted to direct for 

both Ulrich and Kaplan. Direct interactions are 

actual physical contact (e.g. natural), indirect 

interactions are within a managed context (e.g. 

gardens, zoos), and vicarious interactions are 

representations (e.g. art). Hagerhall addresses 

the vicarious interactions within her EEG study by 

representing nature through fractal geometries 

abstracted from natural scenes. While Kellert 

suggests that indirect and vicarious experiences 

do not majorly impact young people (Kellert 2002, 

145), Hagerhall’s research suggests that it may 

have a similar—if less potent—effect on brain 
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activity (Hagerhall, Laike, et al. 2015, 9). Within 

a landscape design, implementing statistical 

fractal geometries at the macro (system and 

visual organization) and the micro level (details 

and textures) could have a large impact on 

sparking fascination among the user. While all 

landscape design beyond natural spaces is 

indirect, incorporating plant species with evident 

fractal characteristics could move towards a 

direct interaction and improve the psychological 

response. In addition, vicarious fractal geometries 

can be implemented through material selection, 

texture, and spatial organization.

 In an intentional therapeutic experience, 

the natural environment can be used as a 

metaphor to assist therapist and child to process 

experiences and break through the constructed 

neurological patterns that inhibit development 

(Moore 1999, 340). In the Therapeutic Garden 

at the Institute for Child and Adolescent 

Development (Wellesley, Mass.), children with 

hidden trauma use the constructed garden 

in one-on-one therapy or group therapy to 

regulate feelings, be creative, and give positive 

meanings to experiences. The garden not only 

provides metaphorical landforms that provide 

an emotional connection for patients, but also 

provides an ever-changing, diverse environment 

full of fascinating opportunities, consistent with 

Kaplan and Hagerhall’s theories. With an element 

of mystery or discovery as well as legibility 

suggested by Kaplan’s information processing 

theory, the garden becomes a landscape of risk 

and challenge of varying levels by containing a 

variety of plant species and landforms to extend 

the limits of the space. This evokes involuntary 

attention, therefore recharging directed attention 

and providing a foundation for restored 

development (Moore 1999; Kaplan and Kaplan 

1989). 

 Other therapeutic spaces, such as 

the Dell Children’s Hospital in Austin, Texas, 

incorporates a variety of environments within a 

3-acre space amongst building complexes. The 

‘children’s grounds’ are used for physical therapy, 

occupational therapy, and trauma therapy as well 

as informal use by patients, families, and staff. 

While there is a mix of natural and built elements, 

they all strive to engage the senses, whether 

through an intentional sensory garden or through 

a learning sundial. Some areas have mid to 

high FD by incorporating native vegetation and 

material texture (such as water rills and butterfly 

garden), while others have very low FD by being 

solid surfaces with no depth and patterning 

(Dell Children’s n.d.). Though there are several 

components that may not contribute equally to 

the restorative quality of the garden, it is clear that 

nature is the most influential factor that impacts 

all aspects of the design. 

 While there are several practical 

therapeutic models, including cognitive-

behavioral therapy, trauma-focused cognitive-

behavioral therapy, solution-focused therapy, and 

eye movement desensitization and reprocessing, 

these sessions may be conducted in a new 

environment, namely, a landscape garden, as 

seen in both Dell Children’s and in Wellesley 

(Everett and Gallop 2001, 168). In an outpatient 

facility as proposed in this project, the application 

of ART and SRT principles in combination with 

fascination from fractal characteristics and 
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natural fractals could provide an ideal recovery 

environment for trauma therapy.

CONCLUSION
 Humans prefer environments in which they 

find security and control, as well as opportunity for 

exploration and knowledge growth, summarized 

as ‘fascination.’ Research demonstrating 

environmental preference suggests that humans 

prefer natural landscapes and that natural 

landscapes also provide physiological and 

psychological benefits, including improved 

development in children. Both Stress Recovery 

Theory and Attention Restoration Theory rely on 

‘naturalness,’ which Caroline Hagerhall defines 

as a statistical fractal with mid-range fractal 

dimension. Based on the many relevant studies, 

an effective restorative environment would 

contain opportunities for direct experience with 

nature as well as secondary indirect and vicarious 

experiences (Kellert 2002), coherency and 

legibility found in an underlying fractal pattern, 

and mystery, exploration, and extent found in a 

richness of interactions, activities, metaphors (S. 

Kaplan 1995; Hagerhall, Laike, et al. 2015). This 

results in an enveloping, complete environment 

allowing one to use involuntary attention to 

rebuild directed attention and reduce stress in 

order to process past traumatic experiences.

 Design components rooted in these 

fractal characteristics working together as a 

holistic environment would theoretically generate 

a landscape of coherence, extent, fascination, 

and compatibility, providing a welcoming 

environment to restore attention, relieve stress, 

and allow for restorative development in children. 

By engaging each sense, defining spaces 

loosely for different purpose, and encouraging 

adaptability and discovery, elements of a design 

would form one cohesive whole to provide 

predictability yet mystery.



TRAUMA EVENT

Initial response 
(emotional/behavioral): 
fear, panic, anger, hopelessness, 
guilt, dissociation, avoidance

child develops 
hyper-alert to danger 
based on experience

danger or normal cue

entire directed attention capacity 
is used for survival response, 
strengthening the survival loop 
cognitive connections

fight
flight
freeze
appease

cannot take in 
information to 
understand the cue

strengthens 
hyper-alert

SURVIVAL 
LOOP
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TRAUMA BARRIER
In contrast, a child who has 

experienced or witnessed trauma 

responds to that same cue based 

on past responses, rather than 

new information. Because of this 

alert and need for survival, his 

cognitive link between the original 

trauma, a similar cue, and his 

emotional response becomes 

stronger and more difficult to 

break. This often is seen in 

learning challenges, misbehavior, 

violence, anger, or isolation.

All his directed attention capacity 

is used for survival, limiting his 

ability to gather new information 

and interpret that cue in a way 

other than as trauma. This forms a 

barrier to moving toward recovery.

HEALTHY RESPONSE
A healthy child experiences a 

cue -- meaning any action or 

circumstance -- which they then 

subconsciously categorizes it 

as dangerous or manageable, 

tailoring and controlling his 

response to new information 

specific to this cue.

In order to propose a valid therapeutic environment, we must understand 

the impact of trauma and the recovery, or integration, process.

EFFECT OF TRAUMA ON 
COGNITIVE PROCESSES



TRAUMA EVENT

TRAUMA 
INTEGRATION

Initial response 
(emotional/behavioral): 
fear, panic, anger, hopelessness, 
guilt, dissociation, avoidance

child develops 
hyper-alert to danger 
based on experience

danger or normal cue

safe + secure 
environment begins to 
break fight/flight response

entire directed attention capacity 
is used for survival response, 
strengthening the survival loop 
cognitive connections

involuntary attention 
recharges directed 
attention

higher directed 
attention capacity 
allows child to 
understand new 
information 

ability to understand 
trauma and 
forgiveness

brain is recalibrated 
to accurately 
analyze cues

child self-regulates 
emotions and 
behavior

child develops skills 
with healthy capacity

fight
flight
freeze
appease

cannot take in 
information to 
understand the cue

strengthens 
hyper-alert

SURVIVAL 
LOOP

Stage 1:
safety + stability

Stage 2:
remembering 
+ grieving

Stage 3:
integrating + 
moving on
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TRAUMA INTEGRATION + RECOVERY
The goal of trauma-informed cognitive behavioral 

therapy is to break out of the survival loop and 

reset cognitive connections by training the brain 

to gather new information and process cues 

outside of survival. This fits into a fluid three-

stage system of recovery, progressing from 

safety to moving on. The role of a healing garden 

is to provide the context and setting that is 

most conducive to resetting those connections. 

Because directed attention can be recharged 

using involuntary attention, a setting with visual 

and tactile elements of fascination as well as 

promoting safety and security provides the 

foundation for successful therapy. Once the 

child feels safe and rebuilds attention capacity, 

he is able to collect, learn, and manipulate 

new information and understand the events 

of the past. During this stage of grief, he may 

experience a range of emotions and behaviors, 

but with a higher attention capacity, is able to 

recognize these beyond the setting of a danger 

cue. He is then able to self-regulate emotions 

and behaviors and develop the motor skills and 

executive functioning skills with a healthy attention 

capacity and retention capability. Depending on 

the child’s disposition and the character of the 

trauma, this process may include returning to 

earlier stages of trauma integration, but within a 

safe, secure, and fascinating environment, the 

child is more easily able to recover.
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ICONIC PRECEDENT STUDY
Institute for Child and Adolescent Development
This premier therapeutic garden uses landscape as metaphor for children to communicate emotions, 

feelings, and responses without an illustrative vocabulary. The freedom within and between spaces 

offers flexibility for individual preference as well as therapy needs. 

1

1 exploratory walkway

2 intentional landform

3 water runnel as theme

4 open/dense edges

5 water as calm

Reed+Hilderbrand
Wellesley, Mass.
1995-1998

2 3

4 5

fig. 7-11: ReedHilderbrand
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SECTION THREE: 
PROJECT DEVELOPMENT
SUMMARY
This section documents the development of the 

project to build a framework for detailed design. 

It includes the design manifesto, site analysis, 

avatars and conversations, and characteristic 

analysis of programmed spaces.
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DESIGN MANIFESTO
 > [A regenerative landscape is a setting for a regenerative mind.] Biodiversity of plants and wildlife, 

stormwater filtration and management, and cared-for spaces demonstrate the resiliency of the 
natural world and likewise the resilience of people. 

 > [Adaptability is a setting for universal use.] Because every client has a unique trauma history and 
behavioral response, therapy settings must accommodate for several ages and abilities, as well 
as secure supervision and safeguarding against volatile behaviors.

 > [The presence of nature alone is insufficient for healing through trauma integration.] Plants chosen 
with specific colors, forms, and textures will evoke emotions and responses that can assist with 
therapy sessions by fascination and psychological responses.

 > [Developing cognitive and executive functioning is better retained when enjoyed.] When 
developmental activities use involuntary attention because of enjoyment and fascination without 
fear, the child learns and retains more, therefore progressing faster through integration and 
restoration.

 > [A fascinating environment is ideal to rebuild directed attention.] Directed attention is focused 
and controlled, while involuntary attention, which recharges directed attention, is held without 
effort, most often due to fascination. The setting as a whole, including visual, auditory, and 
tactile stimuli, contributes to passive fascination, while elements contribute to active involuntary 
attention.

 > [Fractals evoke fascination through a duality of simplicity and complexity.] Patterns within patterns, 
fractals are inherent in most natural materials such as a wood grain, textured stone, and many 
plant species, which are understood as a whole but continue to hold attention at closer scales.

 > [Children will be curious and investigate to the extent that they feel safe.] While a healthy child 
may venture atop a hollow log, a child in early trauma integration may seek shelter inside the log, 
indicating their perceived degree of safety. As a child builds confidence and control, they may 
venture beyond the log, if the opportunity is there.

 > [Interpersonal skills are learned through experience.] To build confidence in the self and in 
interactions, children can interact while fully engaged in activities and tactile fascination.

 > [Contextual disturbances negatively impact clients’ development.] Outside stimuli may trigger 
behavioral responses too early in the child’s integration stages, thereby slowing healing.

 > [A hybrid of choreographed movements and allowable decisions provides structure and freedom 
for children.] The opportunity to make decisions and handle risk builds confidence and ability 
within children, so the balance between required activities and preferred places is delicate.

 > [Parents and families are observational users.] Those waiting for children require an interesting yet 
relaxing environment to pass time, meet with staff consultants, and interact with their children.

 > [Staff and children are simultaneous users.] The garden must be navigable for staff to be 
comfortable guiding clients to different zones and adapting to each activity and stimuli.
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SITE DOSSIER

The selected site is located 

in Fairborn, Ohio, a suburb of 

Dayton. Using Michael’s House, 

a satellite trauma care center of 

Dayton Children’s Hospital, as the 

major building component, the 

site has potential to partner with 

trauma and therapy specialists in 

an existing center while utilizing a 

vacant lot.

Dayton

Fairborn

SITE

PROJECT LOCATION



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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SITE CONTEXT
The land surrounding the site is primarily residential and mixed 

commercial to the west while agricultural and industrial to the 

east. Single-family and rural residential is mixed throughout 

the area. Approximately two miles northwest of the site is 

the Wright-Patterson Air Force Base, which may cause noise 

based on flight patterns. The majority of traffic will be to and 

from the west, where the city of Dayton lies along I-675, though 

there may be some commuters from the south and east. The 

Beaver Creek and the Koogler Wetlands are directly south of 

the site, thus softening sound.
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SITE ADJACENCIES
The site is directly adjacent to several land uses, including: Red Deer 

Apartments, single-family residential cul-de-sacs, Beaver Creek 

protected wetlands, and several offices. Most traffic enters from Dayton 

Yellow Springs Road. There are no existing public transportation routes 

near the project. Challenges include creating adequate barriers to sound 

and visual stimuli while providing a welcoming and safe environment. A 

design must engage all senses controllably, while perceptually extending 

the bounds of the site to feel bigger than it is.

BEAVER CREEK BEAVER CREEK 
WETLANDSWETLANDS

RED DEER RED DEER 
APARTMENTSAPARTMENTS

SINGLE-FAMILY SINGLE-FAMILY 
RESIDENTIALRESIDENTIAL

CHILDTIME CHILDTIME 
PRESCHOOLPRESCHOOL

URGENT URGENT 
CARECARE

GAS / GAS / 
FOODFOOD

LAWYERLAWYER

proximity to Beaver proximity to Beaver 
Creek WetlandsCreek Wetlands

active hwy ramp active hwy ramp 
creates noise and creates noise and 
visual distractionvisual distraction

primary traffic primary traffic 
entry directionentry direction

Parcel Line
Stream
Wetland
Road
Building
Park/Conserved
Floodplain
Site Boundary

G
A

TE
W

A
Y

 D
R

G
A

TE
W

A
Y

 D
R



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

0 100 20050
Feet´

Legend
roadcl_c
Streams_c
Parks_c
paveedge_c

Wetlands_c Buildings_c boundary LiDar120
Data percentage: 100

Contours
Contour
Index Contour

+
LP

+
LP

+
LP

+
LP

+
HP

N 0 50 100 200
Feet

Project Development | page 35

I-6
75

 E
XIT

 R
AM

P

I-6
75

 E
XIT

 R
AM

P

VALLE G
REENE D

R

VALLE G
REENE D

R

G
A

TE
W

A
Y

 D
R

G
A

TE
W

A
Y

 D
R

RED DEER RED DEER 
APARTMENTSAPARTMENTS

SINGLE-FAMILY SINGLE-FAMILY 
RESIDENTIALRESIDENTIAL

CHILDTIME CHILDTIME 
PRESCHOOLPRESCHOOL

swale catches swale catches 
hwy ramp runoffhwy ramp runoff

noise + distraction noise + distraction 
from hwy rampfrom hwy ramp

adjacent parkingadjacent parking

existing treeexisting tree

high point of high point of 
west sidewest side

tree line tree line 
along edgealong edge

central depressioncentral depression

swale along edgeswale along edge

views out views out 
from buildingfrom building

entry signentry sign
barrier-free barrier-free 
parkingparking

primary traffic primary traffic 
directiondirection

underutilized underutilized 
staff parkingstaff parking

Beaver Creek Beaver Creek 
WetlandsWetlands

transformertransformer

Parcel Line
Road
Building
Site Boundary

Existing Entrance

High Area

Low Area

Water Flow

SITE ANALYSIS
The 3.8 acre site accommodates 9 feet of grade change from 

the highest point in the northwest central area to the low point 

along the south boundary. There are two entrance points on 

the north and east boundaries leading to 59 parking bays 

wrapping around the building. 

Detailed analytical comments and design application are on the 

following page.
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SITE ANALYSIS COMMENTS

 > Due to the proximity of the site to the nearby Beaver Creek 

Wetlands, there could be a potential connection to existing 

and proposed nature preserve trails and experiences. 

 > The majority of traffic to Michael’s House and the adjacent 

establishments and homes enter from Dayton Yellow 

Springs Road to the north, suggesting that the existing 

north and east entrances to Michael’s House remain the 

primary entrances.

 > The frequency of residential and commercial traffic 

suggests a need for site security to protect users and 

streamline garden maintenance.

 > Auxiliary staff parking is underutilized on the south side 

of the building, which provides an opportunity to use the 

space as a potential semi-public space due to the proximity 

to the road right-of-way.

 > Barrier-free parking is located on the north side of the 

building, indicating a potential barrier-free access point.

 > Due to the proximity of the preschool to the site, there is a 

challenge to minimize distractions for users of both sites. 

 > The vehicular noise, visual distraction, and accident/safety 

concern from the I-675 exit ramp impacts the northwest 

side of the site.

 > Because water flows from the I-675 exit ramp into a swale 

on the edge of the site, topographical change is restricted 

to maintain runoff from off site.

 > The entry sign for Michael’s House at the northeast corner 

impacts users’ initial impression of the site, and the minimal 

plantings provide an opportunity for enhancement as part 

of the larger site.

POTENTIAL DESIGN 
APPLICATION
connection trail to preserve

maintain existing entrance 
route

add site security with minimal 
visual impact to users

remove pavement and 
designate public space

begin barrier-free access on 
north of building

include visual/physical barrier

include visual/physical/
acoustic barrier

maintain swale character and 
efficiency

enhance entry sign, maintain 
location
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SITE ANALYSIS COMMENTS (continued)

 > Sightlines from within Michael’s House (staff areas, waiting 

area) provide an opportunity to frame views into the garden, 

however, the type/use of framed spaces is restricted due 

to a privacy concern for garden users.

 > The gradual topographic change across the site (avg. 

2.5%) allows for easy access but indicates that any major 

landform feature must be constructed. A minimum of 2% 

slope should be maintained on non-pavement surfaces for 

proper sheet flow.

 > The high point provides an opportunity for enhancement 

of a landform while not impacting hydrological systems.

 > The existing depression through the center of the site may 

constrain pavement use in this area but also provides an 

opportunity for water runoff management.

 > Change of the swale between Red Deer and the site could 

negatively impact the neighboring hydrology, constraining 

topographical change along the edge.

 > The tree line along the boundary of Red Deer and the site 

is insufficient to block sightlines in and out of the garden, 

indicating a need for additional screening for privacy and 

safety. 

 > The existing tree in the lawn is moderately healthy, providing 

an opportunity for mature shade on site but constrains 

construction disturbance around and under the tree.

 > The transformer at the southern point of the site constrains 

constructions and disturbance at that point.

POTENTIAL DESIGN 
APPLICATION

frame selected views of public 
& non-therapy spaces

construct artificial landforms; 
maintain minimum 2% slope

increase high point elevation 
in landform design

establish bioretention or water 
feature; water-tolerant plant 
species

maintain swale character

enhance visual/physical 
barrier

protect or remove tree

leave transformer undisturbed
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Red Deer Apartments

The apartments to the southwest of 

the site are entered from Valle Greene 

Drive. 

ALL IMAGES: GOOGLE STREET-VIEW

View from Exit Ramp

The hwy exit ramp is at a higher 

elevation than the site, but they are 

divided by a shallow swale. A buffer is 

recommended to obstruct views from 

both directions and enhance safety of 

site users.

View towards Michael’s House

From the corner of Valle Green and 

Gateway Dr, there is little control of 

site runoff or planned space use. 

The parking on this side could be 

reduced to focus vehicles to park near 

entrances and allow more space for 

an outdoor patio.

View South of Michael’s House

Between Red Deer Apartments and 

Michael’s House, an informal line 

of trees marks the boundary with a 

shallow swale and low point near the 

road. This transitional space could be 

enhanced while maintaining its use as 

border and water management.

SITE IMAGE REFERENCES



DR PAUL COOPER
Dr. Cooper primarily uses cognitive-behavioral therapy and has been 

on staff for 8 years with Michael’s House. He conducts research in 

supplementary or alternative therapy methods, though he has only 

minimally explored them in practice. Other methods include prolonged 

exposure therapy for specific patients, though he uses it more rarely for 

pediatrics.

DR KAREN HUGO
Dr. Hugo has a personal trauma background, inspiring her to pursue 

this field of practice. Her therapy methods range from eye-movement 

therapy to cognitive-behavioral, but she prefers trauma-focused 

cognitive-behavioral methods. A recent hire at Michael’s House, 

previous employment included a stint at the Institute of Child and 

Adolescent Development in Wellesley, Mass., where she used the 

garden in sessions.

DR JILL KREUGENBACHER
Dr. “K” specializes in pediatric trauma with a background in neuroscience 

and child behavioral studies. While she has conducted ‘successful’ 

therapy sessions in less natural environments, she is excited for the 

opportunity for a new outdoor tool kit. She commutes to work at Michael’s 

House from the east side of Dayton. She has three children of her own, 

of whom one is at Childtime Preschool adjacent to Michael’s House.
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AVATARS
These hypothetical medical professionals and 

patients are avatars invented to represent 

potential users of the built .and those that have 

a vested interest in the space. While the patients 

presented are diverse, they are a small sample 

of potential users with unique trauma events 

and behavioral responses. As such, the garden 

should provide spaces to accommodate similar 

experiences and responses for a wider range 

of patients that are at different stages of trauma 

integration.

STAFF OF MICHAEL’S HOUSE



GARRETT
Garrett, 7, experienced physical abuse and was abandoned at a young 

age and is now part of a stable family. He has trouble interacting with 

others and building relationships with his peers, siblings, and anyone 

new, as well as disengagement from activities.

KILEY
Kiley, 9, moved between several foster families until she was 8 with mixed 

experiences at each. She now is behind in school and has difficulties 

controlling her reactions to others. This shows in a quick temper, 

confusion, and anger. She has had several therapeutic exercises and 

has begun to build trust with Dr Hugo.

HENRY
Henry, 5, witnessed his sibling’s death in a car accident. He has high 

irritability, unruly behavior and anger regularly. He has had weekly 

sessions for 4 months with small improvement but becomes frustrated 

easily.

MICAH
Micah, 9, has memory and attention difficulties. While he has had a 

good home life, there was an abrupt change in learning development a 

few months ago, and the cause is unknown.

EMMA
Emma, 11, reacts severely to loud noises and stimulation. Though 

the trauma specifics are unknown, there is a possibility that she was 

molested by a family member while young. She is beginning therapy 

sessions but is very reserved in new situations.
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CLIENTS OF MICHAEL’S HOUSE



LUKE O’MALLEY
Luke, 26, works as a leasing agent at the Red Deer Apartments and 

lives in a studio closest to the site. He is interested in the vacant 

lot being developed but had hoped for a neighborhood amenity. 

CHRISTINA CLARIDGE
Christina is the adoptive mother of a child who has been in therapy at 

Michael’s House for a few months. She has seen huge growth in her 

child’s development and trusts the staff wholeheartedly; however, she 

is skeptical of the role of a garden, especially as her child is allergic to 

some plants.

RACHEL BRANSON
Rachel is the coordinator at Childtime Preschool on Rainbow Ct. She is 

glad that the vacant lot will be developed without adversely affecting the 

area’s character. She hopes for a public use area of the garden or that 

the Childtime parcel could be developed similarly.

MONICA + CAMERON LEISINGER
The Leisinger family lives in a house along the Beaver 

Creek Wetlands. They want a new space for their two 

young children to play. 
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NEIGHBORS
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On the issue of therapy-specific spaces

Based on discussions with a panel of Michael’s 

House staff, the landscape studio has gleaned 

some information. While the trained staff have 

different therapeutic backgrounds, they are 

willing to investigate new environments. 

Dr Hugo hopes to utilize some of the same 

metaphorical emotional regulation that occurred 

in Wellesley, her former employer. Dr K reinforced 

the difficulty of definitively categorizing each 

patient into a specific stage or response set, 

as trauma events and responses vary child to 

child, and progression can be cyclical and even 

fall backward over time. This is an especially 

relevant discussion when addressing individual 

garden spaces, because the therapist could 

use the same space differently for two different 

patients. She also addressed the challenge 

of clear “rooms” or spaces, because it limits 

the opportunity for a child to freely explore and 

therefore test their boundaries, because there 

will not always be a clear progression from one 

space to the next. 

On the issue of play vs therapy

On the premise that the site will balance 

“recharging” directed attention with involuntary 

attention while simultaneously or consecutively 

using directed attention in therapy discussions 

and activities, the staff raised questions on 

the interplay of these seemingly opposing 

actions. Dr K recommended versatility within 

exterior “rooms” and “halls,” so that the spaces 

can address both aspects of attention within 

therapeutic sessions. She also recommended 

that play should be integrated through the 

entire site, as play becomes the tool with which 

discussions are grounded.

On the issue of seasonal use

All staff voiced concerns over the availability of the 

garden for use during winter seasons and poor 

weather. By partnering with the existing indoor 

facilities of Michael’s House, there remain spaces 

for therapy activities despite weather. A potential 

design solution to maximizing the positive effect 

of fractal nature for indoor therapy is expanding 

views from indoor rooms to outside scenes of 

the garden. Several studies confirm the benefit 

of seeing natural elements from indoors, though 

the effect may be less influential than directly 

experiencing nature and fractal environments. 

The auxiliary staff parking provides an opportunity 

for a sun/shade space during summer heat.

On the issue of supplementary spaces

Dr Cooper mentioned the possibility of an 

outdoor space for staff only, to take phone calls 

or be outside without disturbing current sessions. 

He also suggested an additional space for 

families to wait in addition to the existing interior 

waiting area, as a way to acclimatize children to 

being outside as well as a more relaxing area for 

parents and siblings. 

These hypothetical conversations occurred throughout the design process to address specific concerns, 
questions, and need of invested users and neighbors. Responses and questions are based on continued 
research into therapy practices, hypothetical responses, and simulated avatars by classmates.

AVATAR CONVERSATION AND CONCLUSIONS
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On the issue of public access

Upon speaking with site neighbors, there was 

an overall positive response to the proposed 

landscape, though some questioned the impact 

on the neighborhood. Luke O’Malley of Red Deer 

mentioned that some apartments may have 

views into the garden, dependent on vegetation. 

Is there a way to screen the apartments from the 

garden and vice versa? 

Rachel Branson, coordinator of Childtime, 

brought up the challenge of separating the 

preschool from the children’s garden. She asked 

if there was a way for kids at the preschool to 

use the garden during planned times. This will be 

mentioned to the Michael’s House coordinator. 

Monica and Cameron Leisinger asked a similar 

question: will the garden be available for the 

neighborhood or the public at any time? While 

this is also a question for the Michael’s House 

coordinator, our recommendation is to maintain 

site security and as it is part of a hospital setting, 

to limit neighborhood or public use, if any, to 

planned times, as approved by Dayton Children’s. 

Conversely, Christina Claridge, mother of a 

Michael’s House patient, is concerned that if the 

garden were open to anyone, it could pose a 

risk to her child’s physical and/or mental well-

being during sessions. While neighborhood 

members and staff may vary on this issue, the 

site is first for the patients at Michael’s House. 

If any uses or visitors adversely affect their well-

being or productivity of therapy sessions, the site 

is no longer achieving its goals, and therefore, it 

should be maintained as a private garden.

On the issue of parking

Based on the current staff and visitors of 

Michael’s House, there is additional parking that 

is existing. Up to 10 spaces could be removed 

without affecting the parking availability.

On the issues of night use and security

Regarding the status of the garden in the evening 

and night, Michael’s House staff does not intend 

to use the garden except in daylight. They would 

not like the site open and require site security and 

security lighting. However, both Dr Hugo and Dr 

Cooper are concerned that the site security will 

affect the daytime use and perception, and ask 

that the security is hidden in some form to be less 

formidable for children within the garden.



foundation | stage one: SAFETY + SECURITY
At all stages of trauma integration, the child searches for safety and security, but especially at the 
beginning of therapy with new people in a new place.
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PRECEDENT + CHARACTERISTICS
These images contain precedent components and characteristics of the desired landscape in several 
zones to acccompany the stage of trauma integration and therapy activity.

[REFUGE/PROSPECT]

Elements allow protection and awareness, to 
watch surroundings and give control.

[PRIVACY]

Elements with more refuge enhance visual, 
physical, and auditory privacy and sense of 
safety.

[CHILD SCALE]

Components are understandable and at a 
child-scale to relate to their eye-level and size.

[NATURAL]

Natural materials with designed use provides 
structure and intrinsic fractal properties (texture, 
depth) in the tree stump, producing fascination.
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breaking barriers | stage one: CURIOSITY + FASCINATION
Once the child feels safe, they begin to engage 

involuntary attention through fascination. They 

become curious to understand what is around 

them, and they use all their senses to investigate. 

Engaging with intrinsically fractal materials (bark, 

rocks, plants), they are more easily fascinated, 

rebuilding directed attention to address the 

deeper, more difficult trauma responses.
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[COLORFUL]

Interesting colors and textures spark curiosity.

[VISUAL]

Objects and plants that draw eyes upwards 
encourags prospect and exploration with 
mystery.

[TACTILE]

Tactile objects promote interactions.

[FOCUS]

Intricate, tiny systems and elements use micro 
motor skills.
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stage two: TO OVERCOME + CONQUEST
The child begins to physically and mentally 

overcome obstacles, still using involuntary 

attention, that also helps label emotions and gives 

the child some control over the environment. 

They begin to have power over their choices 

and surroundings, allowing therapists to begin 

addressing deeper issues.
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[SMALL RISK]

Elements with no clear use encourage curiosity 
and exploration with small risk.

[CLIMBABLE]

Components with height offer metaphorical 
landform to overcome and change world 
position.

[CHOICE]

Spontaneous interactions with fluid nature 
provides a choice that ends with a reaction.

[INTELLECTUAL/MOTOR]

Exercises and activities that require the use of 
motors skills and concentration strengthen the 
mind and rebuild directed attention if engaging.
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stage three: INTERACTIONS + SKILL
The child interacts with others while learning 

mental and physical capabilities. Natural play 

elements allow the development of motor skills 

and social interactions organically. Elements 

throughout the landscape provide a setting for 

structured and unstructured activities.
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[GROUP]

Structures that invite multiple users’ interaction 
points build social skills.

[PROBLEM-SOLVING]

Puzzles require interactions, mental, tactile 
learning to understand the problem and 
solution.

[HIGHER RISK]

Higher risk areas may be trauma-related or 
physical obstacles to overcome.

[SHELTER]

Natural shelter (vegetation) enhances the 
setting for physical activity and interactions.
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PROGRAM
 > Parking and connection to Michael’s House and Garden (40 spaces)

 > Family waiting area with “diagnostic” activity space

 > Staff meeting area

 > Therapy garden spaces to adapt to needs and integration stages
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Each necessary programmatic element is associated with one or more of the three 

stages of trauma integration through a specific response or use.
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[CHAPTER SUMMARY]
Based on the research and the development 

of the project, the design of the therapy garden 

began with telling the story of exploring the garden 

and conceptualizing spaces and connections. 

Following multiple iterations of site design and 

character sketches, the final design is founded on 

the manifesto, built on the analysis, and meeting 

the needs of therapy.

SECTION FOUR: 
DESIGN
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CONCEPTUAL STORYBOARD
While many therapeutic activities may be similar for several clients, every client has a unique story of 

trauma, response, and recovery process. Some clients may stay in stage one for longer than others, 

requiring a stronger sense of safety and security, while others may more quickly address deeper 

trauma. Beyond simple timelines, the way in which each client is able to address trauma, behavioral 

responses, and recovery is unique to their personalities and histories, demonstrating a need for 

adaptability within therapy activities and options for staff of where to guide their clients.

With this in mind, an early design activity was mapping a storyboard for the therapeutic experience to 

address potential needs, spatial characteristics, and components. As the design process continued, I 

referred back to this story to form multiple routes for specific client’s stories, tailoring the overall design 

to meet the needs of the most needy client, requiring the most therapy, the most time, and the most 

adaptability.
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Welcome to Michael’s House and Garden! Once you check 
in, feel free to stay inside or check out the Welcome Garden 
that has a variety of places to climb, sit, talk, and wait.

Once we’re ready, we’ll 
cross the bridge and dive 
into today’s adventures!

While we’re learning new skills, we’ll be using nature 
like logs, water, flowers, and leaves as our tools for 
learning and because they are so fascinating!

It might be hard to describe 
something that happened or how you 
feel, so we’ll use places and drawings 
to understand better. Depending on 
your story, we might practice letters by 
learning plants or we’ll practice 
balance and playing in nature.

At the end of the day, we’ll check 
in with your parents so you can 
keep practicing what we learned!

first, you’ll arrive 

check out this porch!

bark is so interesting
we’ll help you balance!

see what plants grow in water

paint on the art wall

practice “r” and “s” 
with plant names

open 
areas have 

new ways 
to play

make 
flower 
crowns

some areas have more trees

build treasure 
chests of leaves 
and bark

plants & 
walls keep 
it quiet

you can climb or just watch

You might be cautious at first to try 
new things, but next time maybe you’ll 
be brave enough to climb up the log.

see where 
you’ll explore!



Mattson | On the Nature of Healing | page 52

CONNECTION + ADJACENCY EXPLORATION

CONCEPT DEVELOPMENT

Using the storyboard and programmatic 

elements, I arranged characteristics and spaces 

to explore different connection types. While not 

providing a complete site plan, by shuffling these 

characteristics and assembling them differently, 

beneficial or avoidance adjacencies emerged. 

For example, “quiet” and “high distraction” can 

not be integrated into the same space, while 

“quiet” and “shelter” can.
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CONCEPT SKETCHES
Following the initial storyboard, I began to 

conceptualize connections between spaces 

through a site plan and larger perspectives. 

Some sketches proved helpful, including 

the bridge entrance, which demonstrates 

a threshold from a “normal” to a “special” 

place, which catalyzes involuntary attention 

by being new.

One challenge that emerged was the 

minimal, if existent, role of fractals in the site 

plan. These sketches, though beginning to 

shape form, held no foundational spatial 

organization that unified them or strongly 

connected to the project manifesto.
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CONCEPT SKETCHES
These sketches begin to shape the relationship between elements 

and characteristics to form spaces.

CLIMBING OPPORTUNITY
This sketch depicts a low- to medium-risk space providing an 

opportunity to engage with water, which has been shown to be 

therapeutic. Choices of climbing trees, rocks, slopes, and logs 

encourage children to challenge themselves.

INTERACTIVE WATER
Opportunities for children to manipulate materials through a pump 

or arranging stone challenges their curiosity and builds confidence.

ART METHODS
Telling painful stories and 

emotions is difficult emotionally 

and verbally, but children often 

can share through art and 

drawing, like at a seat wall 

chalkboard.

WAYFINDING
Located at the garden 

entrances and throughout the 

site, signage clearly labels key 

areas to guide staff and clients 

to the day’s activities.
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...OF HEALING
The human brain is built on 

fractal connections, as is 

healing following trauma. The 

three stages of healing build 

upon a “key” of safety that 

is necessary at all levels of 

healing. Each return to the 

trauma requires added details 

and more layers of integration. 

As a child recovers, the 

meaning and understanding of 

safety deepens, demonstrating 

the fractal nature of healing. 

The site concept is divided 

into spaces, activities, and 

environments especially 

suited for clients within a 

stage of integration, with the 

opportunity to move deeper 

into the garden or closer to 

social street interactions with 

more healing time. 

...OF DESIGN
While the programmatic 

elements of therapy are 

determined by precedent 

studies and necessary 

activities, fractals drive the 

design process in a series of 

overlays. Fractals are present 

from the nature of healing itself, 

to the organization of spaces, 

plant selection and layout, 

and material palette. In every 

category, there are details 

within details to form a holistic 

unit that is made up of similar 

parts.

DESIGN FOUNDATION
THE FRACTAL NATURE...

depth of detail

three stages of healing

fractal connections of the brain
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...OF THERAPY
Within trauma-informed cognitive behavioral 

therapy, there are layers of details that  build upon 

a foundation, or “key,” or safety and security. 

Once safety and security is established, different 

areas of recovery and integration can be focused 

on, depending on the specific client. These 

layers could include remembering the trauma, 

rebuilding skills, and being exposed to similar 

triggers or situations that cause a similar survival 

response. In exposure therapy, the details of a 

situation are remembered in greater detail, while 

at the same time, more difficult challenges are 

overcome. Therapy itself is built on a fractal 

structure of digging into the same challenges 

with more detail.

STAGE STAGE 
ONEONE

STAGE STAGE 
TWOTWO

STAGE STAGE 
TWOTWO

STAGE STAGE 
THREETHREE

STAGE STAGE 
THREETHREE
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buildingbuilding

parkingparking

semi-privatesemi-private
private private 
therapytherapy

consultationconsultation

waitingwaiting

hillhill
woodlandwoodland

meadowmeadow

playplay

play play 
diagnosticdiagnostic

waterwater

woodlandwoodland
woodlandwoodland

challengechallenge
artart

entranceentrance

...OF SPACES
Like a natural fractal leaf, the site is composed of 

a collection of spaces within spaces, a repetition 

at multiple scales. The smallest programmed 

spaces are part of a larger topographical and 

vegetated area that is part of one therapeutic 

stage, that is part of the garden as a whole. These 

spaces relate to one another in use, character, 

and fractal dimension. Smaller, more intricate 

spaces are found in stage 3, while larger spaces 

are in stage 1, closer to the building. The fractal 

dimension of each space and stage is formed 

by a composite intensity of spatial size and the 

chosen arrangement of materials and vegetation.

...OF ACTIVITY
The combined fascination 

found in an activity and in an 

environment can impact the 

ability of a child to complete 

the activity or challenge 

well. Activities with heavy 

programming, such as active 

play, require attention, so the 

environment has a lower fractal 

intensity. More adaptable 

spaces, such as the woodland 

and the meadow, hold more 

fascination to rebuild directed 

attention capacity.

hierarchy of hierarchy of 
spaces within spaces within 

spacesspaces
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...OF CONNECTIONS
Large arteries at the core 

(beginning in stage 1) branch 

into more frequent and smaller 

paths in stages 2 and 3, 

creating a greater number of 

decisions, but a wider variety of 

challenge and interest in path 

selection.

...OF MATERIALS
The presence of multiple materials for paths, 

walls, and seating create a depth of detail. 

Materials that have a finer texture or more 

repetition have a higher FD (eg aggregate), while 

materials with crisper edges, smoother texture, 

or larger unit size have a lower FD (eg concrete). 

Typically, materials farther into the garden have a 

higher density.

...OF PLANTS
Individual plants have fractal structure 

(e.g. ferns), and varying fractal dimensions 

depending on the texture and structure. The 

composition of multiple plants together, as a 

massing or a mix, creates a fractal dimension of 

the environment. Massings of the same species 

typically have a lower FD with less complexity, 

while mixes of varying textures and structures 

have a higher FD.  

material pattern scale of stone

fractal fern
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FINAL DESIGN SITE PLAN
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ILLUSTRATIONS

CONSULTATION + WAITING AREA
The consultation area, adjacent to the 

building and bordered by a short stone wall, 

has several small spaces for staff to rest as 

well as to meet with parents and clients. The 

diagnostic waiting area offers opportunities 

to climb, play, and interact with others, 

natural materials, and a shallow pool. This 

allows staff to assess the initial status of the 

client as well as providing a place for families 

to wait. The balance of finely-textured plants 

and solid materials of varying scales creates 

a mid-range fractal dimension that is most 

inviting and comfortable.

A

B

A

B

shade arborshade arbor

consultationconsultation

diagnostic playdiagnostic play

patiopatio

garden garden 
bridgebridge

staff/client staff/client 
entranceentrance

play logsplay logs
stone pathstone path

staff/client staff/client 
entranceentrance
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INTERACTIVE WATER PLAY + 
BRIDGE TO GARDEN
The convergence of the water channels is slowed by a system 

of rocks and weirs. The water is shallow enough for children 

to interact with visually and tactilely. The bridge across the 

channel separates families from the therapy portion part of 

the garden, which gives a sense of exploration and “being 

away,” one of Stephen Kaplan’s criteria for restorative nature.

A path wraps along the southwest side of the channel to allow 

privacy for discussions and therapy activities for clients in 

stage one. 

evergreen evergreen 
groundcovergroundcover

shallow poolshallow pool

river birchriver birch

garden garden 
bridgebridge
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ACTIVE PLAY AREA
At the transition from the stage one setting to the 

stage two setting, an active play area using natural 

materials for climbing, jumping, and role playing 

provides opportunities for social interactions and 

development of executive functions. As a child 

develops more confidence, they will frequently 

attempt riskier physical challenges. Because of 

the complexity of the suggested activity, the plant 

and material selections are simpler to minimize 

distractions while providing an interesting setting.

wood bars for seating, wood bars for seating, 
climbing, jumpingclimbing, jumping

net climber for net climber for 
challengechallenge

log beamslog beams

white oakwhite oak

screen of screen of 
bottlebrush grassbottlebrush grass



Design | page 63

THE GLADE
In the center of the site is a rolling glade that 

links periphery spaces and also provides a 

setting for many active and passive activities. 

These could range from discussions, 

storytelling, and written activities on the 

grass to active activities to develop motor 

skills, confidence, social skills. By engaging 

children in other activities, trauma and 

trauma responses can be addressed in 

discussions, metaphor, and relating to 

current circumstances.

B

A

B

A
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WOODLAND BOULDER CLIMB
In the west end of the site (stage three) activities, 

the highest point of the site, boasting an overlook 

back to Michael’s House and the source of a water 

channel, can be reached in many ways, providing 

choice and adaptability for children with different 

capabilities and for therapists with specific goals 

for the day. The simplest route is up a crushed 

stone path curling to the top, or he slope can be 

scaled easily along the grass. Alternatively, greater 

physical and mental challenges including a short 

climbing wall on the east side or a boulder climb on 

the north side (pictured). Both pose greater risk and 

therefore give a greater sense of accomplishment 

and confidence.

boulder boulder 
stepssteps

path to hillpath to hill fine-textured fine-textured 
foamflowerfoamflower

woodland woodland 
explorationexploration

the hillthe hill

the gladethe glade
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NATURAL WATER RETENTION
Water is therapeutic due to its constant movement, 

the recognition as a source of life, and in 

manipulation. In three locations, water is pumped 

out, either by a user or automatically, then flows 

through a series of standard or manipulatable weirs 

to create rain gardens, and an interactive element. 

All streams converge at the shallow pool, held at a 

constant height, before entering a catchbasin to be 

filtered and recycled. This utilizes green stormwater 

management practices as well as treating water as 

a therapeutic amenity. The channels vary in material 

and plant life, pass under pathways, and provide a 

variety of experiences but a constant presence.

weir encourage action weir encourage action 
and manipulationand manipulation

water channel
weirs or pumps
interactive areas

river rock edges river rock edges 
controls filtration at controls filtration at 
varying depthsvarying depths

foamflower, sedges, foamflower, sedges, 
and groundcoverand groundcover
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A BUFFER PLANTINGS | screening
  Picea abies / Norway Spruce
  Picea abies ‘Cupressina’ / Cupressina Norway Spruce
  Picea glauca / White Spruce
  Thuja occidentalis ‘Smaragd’ / Eastern Arborvitae
  Cornus drummondi / Roughleaf Dogwood

  Virburnum dentatum / Arrowwood

B SUN RAIN GARDEN | full sun
  Amorpha fruticosa / False Indigo (S)
  Carex bicknelli / Bicknell’s Sedge (G)
  Cornus sericea / Red Osier Dogwood (S)

  Eutrochium purpureum / Joe Pye Weed (P)

C WOODLAND THREE | dense, high FD
  Cornus florida / Flowering Dogwood (UT)
  Gymnocladus dioicus / Kentucky Coffeetree (CT)
  Hamamelis virginiana / Witch Hazel (S)
  Hydrangea quercifolia / Oakleaf Hydrangea (S)
  Lindera benzoin / Northern Spicebush (S)
  Liquidambar styraciflua / Sweetgum (CT)
  Aquilegia canadensis / Columbine (P)
  Anemone canadensis / Canada Anemone (P)
  Arisaema triphyllum / Jack-in-the-Pulpit (P)
  Phlox stolonifera / Creeping Phlox (GC)
  Quercus alba / White Oak (CT)
  Sassafras albidum / Sassafrass (UT)
  Tiarella cordifolia ‘Running Tapestry’ / Foamflower (GC)

  Polystichum acrostichoides / Christmas Fern (P)

D WOODLAND TWO | dense, med-high FD
  Aster cordifolius / Blue Heart-Leaved Aster (P)
  Aster divaricatus / White Wood Aster (P)
  Carya ovata / Shagbark Hickory (CT)
  Chamaemelum nobile ‘Treneague’ / Dwarf Chamomile (GC)
  Cornus sericea / Red Osier Dogwood (S)
  Cotinus obovatus / American Smoke Tree
  Gymnocarpium dryopteris / Oak Fern (P)
  Gymnocladus dioicus / Kentucky Coffeetree (CT)
  Hydrangea quercifolia / Oakleaf Hydrangea (S)
  Morus nigra / Black Mulberry (UT)
  Phlox divaricata / Blue Woodland Phlox (P)
  Polemonium reptans / Jacob’s Ladder (P)
  Sassafras albidum / Sassafrass (UT)

  Osmunda cinnamomea / Cinnamon Fern (P)

The planting zones are selected based on cultural 
requirements and intended fractal dimension. 
Zones closer to the building are in massings 
for a lower, more understandable dimension, 

while zones in stage three woodland have a mix 
that creates a higher FD. Within each zone, the 
balance of plants to one another in size, form, 
and texture contributes to the FD of the space.
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E PINE HILL | mid FD, open understory
  Asarum canadense / Wild Ginger (GC)
  Picea abies / White Spruce 
  Pinus strobus / Eastern White Pine 
  Pinus echinata / Shortleaf Pine

  Juniperus virginiana / Eastern Red Cedar

F GLADE CLEARING | low FD, full sun
  Fescue Bluegrass Lawn Mix

  Cotinus obovatus / American Smoketree (T)

G PLAY SPACE | low-mid FD, part shade
  Betula nigra / River Birch (UT)
  Elymus hystrix / Bottlebrush Grass (G)
  Cornus sericea / Red Osier Dogwood (S)

  Quercus alba / White Oak (CT)

H SHADY RAIN GARDEN | mid FD, part-full shade
  Aquilegia canadensis / Columbine (P)
  Carex vulpinoidea / Fox Sedge (G)

  Lindera benzoin / Northern Spicebush (S)

  Tiarella cordifolia / Foamflower (P)

I WOODLAND ONE | open, medium FD
  Adiantum pedatum / Maidenhair Fern (P)
  Asarum canadense / Wild Ginger (GC)
  Aster divaricatus / White Wood Aster (P)
  Athyrium filix-femina / Lady Fern (P)
  Cercis canadensis / Eastern Redbud (UT)
  Dryopteris intermedia / Evergreen Wood Fern (P)
  Hydrangea quercifolium / ‘Pee Wee’ Oakleaf Hydrangea (S)
  Liriodendron tulipifera / Tulip Tree (CT)
  Liquidambar styraciflua / Sweetgum (CT)
  Osmunda cinnamomea / Cinnamon Fern (P)
  Packera aurea / Golden Grounsel (GC)
  Phlox divaricata / Blue Woodland Phlox (P)
  Polemonium reptans / Jacob’s Ladder (P)

  Sassafras albidum / Sassafras (UT)

J WOODLAND EDGE | transitional 
  Aster divaricatus / White Wood Aster (P)
  Carex eburnea / Ivory Sedge (GC)
  Cercis canadensis / Redbud (UT)
  Chionanthus virginicus / Fringetree (UT)
  Cornus sericea / Red Osier Dogwood (S)
  Helenium autumnale / Helenium (P)
  Hydrangea quercifolia / Oakleaf Hydrangea (S)
  Lindera benzoin / Northern Spicebush (S)

  Liriodendron tulipifera / Tulip Tree (CT)
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K SUN GARDEN | high FD, full sun
  Cotinus obovatus / American Smoketree (UT) 
  Echinacea purpurea / Purple Coneflower (P)
  Itea virginica / Virginia Sweetspire (S)
  Helenium autumnale / Helenium (P)
  Hydrangea paniculata / Panicle Hydrangea (S)
  Packera aurea / Golden Groundsel (GC)
  Salix humilis var. humilis / Prairie Willow (S)
  Sporobolus heterolepis / Prairie Dropseed (G)

  Liatris spicata / Blazing Star (P)

L FOUNDATION AND EDGING | soften facade
  Hamamelis virginiana ‘Little Suzie’ / Little Suzie Witch Hazel (S)
  Packera aurea / Golden groundsel (GC)

  Physocarpus opulifolius ‘Diablo’ / Diablo Ninebark (S)

M WELCOME + CONSULTATION AREA | medium FD, part shade
  Aster divaricatus / White Wood Aster (P)
  Betula nigra / River Birch (UT)
  Gymnocarpium dryopteris / Northern Oak Fern (P)
  Hosta / ‘Deja Blu,’ ‘Sagae,’ ‘Wolverine,’ ‘Golden Prayers’ Hostas (P)
  Itea virginica / Virginia Sweetspire (S)
  Sporobolus heterolepis / Prairie Dropseed (G)
  Phlox stolonifera / Creeping Phlox (GC)
  Polemonium reptans / Jacob’s Ladder (P)

  Salix humilis var. tristis / Prairie Willow (S)

N SOFT SCREEN TRANSITION | soft screen
  Aster cordifolius / Blue Heart-Leaved Aster (P)
  Hydrangea quercifolia / Oakleaf Hydrangea (S)
  Hystrix palustris / Bottlebrush Grass (G)
  Phlox stolonifera / Creeping Phlox (GC)
  Salix humilis var. humilis / Prairie Willow (S)
  Viburnum dentatum ‘Blue Muffin’ / Blue Muffin Arrowwood Viburnum (S)

  Key
  CT  canopy tree
  UT understory / ornamental tree
  S shrub
  P perennial
  G graminoid
  GC groundcover



cinnamon cinnamon 
fernfern

oakleaf oakleaf 
hydrangeahydrangea

maidenhair fernmaidenhair fern

evergreen evergreen 
wood fernwood fern

wood mulch wood mulch 
pathwaypathway

blue woodland phloxblue woodland phlox

golden golden 
groundselgroundsel

redbudredbudsweetgumsweetgum

sassafrassassafras

kentucky kentucky 
coffeetreecoffeetree

tuliptreetuliptree

WOODLAND ONE
Mixed massings of ferns and groundcover create 

a lower fractal dimension while contrasts of 

boulders, shrubs, trees, and colorful perennials 

add interest to maintain fascination but encourage 

a feeling of safety and awareness. The seating 

cove can be adapted for several therapeutic 

activities to establish security and break the 

barrier of directed attention.
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Hydrangea quercifolia
Oakleaf Hydrangea

Gymnocarpium dryopteris
Northern Oak Fern

Cornus sericea
Red Osier Dogwood

Carya ovata
Shagbark Hickory

Osmunda cinnamomea
Cinnamon Fern

Cercis canadensis
Eastern Redbud

Packera aurea
Golden Groundsel

Aster divaricatus
White Wood Aster Polemonium reptans

Jacob’s Ladder

WOODLAND ONE SEASONAL CHANGE
Evergreen groundcovers and structure and texture of shrubs and 

perennials creates year-round interest for winter clients, while 

spring and summer hold the most variety of colors and textures.
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PATH MATERIAL MAP
The site contains several materials to provide 

interest, challenge, and varying levels of 

complexity. At a site scale, there are larger areas 

of one simpler material closer to the building 

and stage one, while more materials of higher 

complexity intersect towards stage three. Each 

path material has subunits ranging from large 

flagstone (low FD) to river rock (med FD) to small 

aggregate (high FD). Path edges simplify or 

add complexity to the intensity of the composite 

environment; a rough edge of mulch mixing with 

groundcover has a higher FD than the crisp edge 

of a concrete sidewalk. Each material has intrinsic 

fractal properities either due to being a natural 

material (e.g. mulch, stone, grass), or due to the 

chemical composition of the manufacturing (e.g. 

concrete). The fractal nature may be evident in 

some materials (stone) more than others.

Aggregate

Mown Grass

Play Mulch
Flagstone Concrete

Mown GrassRiver Rock
Wood Mulch

Aggregate
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FRACTAL NATURE OF MATERIALS



MATERIAL COMPLEXITY PROGRESSION | STONE
Several materials are repeated throughout the 

site, however, the specific arrangement of that 

material changes based on the desired fractal 

density and stage of trauma integration. Stone 

walkways near the building (consultation area) 

are large flagstone (A), in stages one and two the 

flagstone are smaller and have dwarf chamomile 

as a flush groundcover (B). In stage three, the 

most complex area, the stones are smaller, have 

more striations and texture, and have a more 

complex filler of vegetation (C)

MATERIAL COMPLEXITY PROGRESSION | CONCRETE
Concrete, though the most ‘unnatural’ material 

of the palette, has varying fractal dimension and 

complexity based on finish and unseen chemical 

composition. Street sidewalks, bordering the 

side, exist as standard concretes and joints (A). 

On the site, concrete has a brushed finish that 

adds texture and depth (B). Concrete within the 

garden is broken into varying sized units, as if 

cracked, to reveal the higher fractal density of 

weathering (C)
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CONCLUSION

 By thinking and designing to achieve 

fractal structure at conceptual, spatial, and 

material levels, this Michael’s House Therapy 

Garden provides a setting for concurrent 

pediatric trauma therapy. The underlying 

structure of spaces within spaces of healing 

stages, though perhaps unseen by most users, 

creates an environment that is understandable 

yet interesting. This unified and cohesive 

collection of spaces offers an adaptable setting 

for clients and staff to tailor each therapy session 

to the emotional, physical, and social status of 

each child. The presence of nature alone could 

offer a beneficial setting, however, by identifying 

and focusing on the structural characteristics 

that set nature apart from the non-natural, the 

positive effect of nature on the human psyche 

can be maximized. The setting then becomes 

a catalyst for therapy by breaking the directed 

attention behavior and continuously restoring 

directed attention throughout sessions.

 The garden not only uses natural materials 

and plants, but mimics nature in structure and 

content. The fractal structure within the brain and 

the fractal characteristics of trauma recovery 

are projected into the environment and melded 

with the fractal beauty of nature to be restorative, 

interesting, and versatile.
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SECTION FIVE: 
APPENDIX
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