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Project Site
The project site was required to 1) be a mental health treatment facili

. 2) repularly conduct talk

thivapy sessions with adilt patients, and 3 hilve cxisting healing gardens orisits, With tese erite
mind, Skyland Trails was selected for this research project.

Skyland Trail is a nonprofit mental health treatment organization with five campuses located
throughout Atlanta, Georgia. The campus chosen for conducting the surveys is the main campus, Charles

B. West Campus, because all adult clients must visil this campus for their therapy sessions. Charles B,
West Campus is located at 1903 North Druid Hills RD ME, Atlanta, GA 30319 in Brookhaven
Neighborhood.

In addition to meeting the above criteria, Skyland Trails seemed a prudent choice in part due (o
their stated mission 1o use evidence-based care and their selection of multidisciplinary experts, such as
music coaches and horticulture therapists, These suggest a fexibility and willi to enlerlain new
ideas, such as outdoor therapy sessions, when there is sufticient evidence to indicate success for the
client.

Sy Sorings

A itgicent Car

Atlanta

Left: Overview of Skyland ‘Tt
Google Maps. Abuve: Satcllite image of
Charles B. West Campus, Google Maps.
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We invite vou to take an online survev to share vour perspective. BEFORE PARTICIPATING N THE
SURVEY, PLEASE READ Tk TTACHED CONSENT FORM. If you experience any difficultics opening the
Consent Form, please ket us know and we will work to find s solution 1o provide you witha readable copy.

This survey is expected to take 20 minutes and hecause 1t 15 anony and reqq Togin it must
be completed in a single session. There is no dircet benefit lo participation nor are there any ions for not

Participation is voluntary and anoaymous.

If you would like to participate in this study, please use the following link or sean the QR code below to access the
Suvey.

hitps

(QR code to be created)

Il you have any guestions, please conlacl Annie Steele, Principle Investigator [or the study,
psteel 2@y clemson edu or Dr. Hala Nassar, Faculty Advisor, at hnassari@clemson edu

Thank you for your time.

Annie Steele

Masters of Landscape Architecture, 23

Landscape Architecture Program, Clemson University

For clients. Unlike the staff, client surveys (Appendix 13) will e distributed phy
to the restricted aceess 1o teehnology faced by the residential elients in Skyland Trail. While Day
Treatment Program clients have access to technology. the decision was made to keep client survey

cally and in person due

distribution consistent throughout. The exact room or location on campus will be determined by the
Skyland Trail administration.

The day-to-day programming of Skyland Trail prevents all eligible participants from being in any
singular location together. Therefore, the survey will be distributed over the course of thres consecutive
weekdays fram the Charles 1. West Campus to reach as many eligible clients as possible. Identification
of eli ipants will rely on self-ident i

Prefirred time slots will need to be arranged with Skyland Trail leadership prior to traveling to Skyland

it or identification from a staft member.

Trail.
E

supervision of a staff member and the study will be explained to them as directed by the consent form,

client or group of clints will be given a consent form by a rescarch team member under

Any and all questions will be answered by the present ressarch team membei(s) and if they do not have

the answer, they will contact their Faculty Advisor heforc proceeding with the survey. Once all questions

and concerns have been add, J, the team L

will give each participating client a survey form
and a pen. The team member(s) will discretely remain with the participant (o answer questions, if neaded,
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General Conditions
Approvals

Skyland Trail’s Board of Dircctors, or another Board acting on behalf of those members, will
need to provide first approval to conduct this rescarch project on their grounds and with their staff and
clicuts. I approval fiom Skyland Trail. as an institution, is given, this project is to be submitted to
Clemson Universily's Institutional Review Board (IRB). per university policy for all rescarch involving
human subjects. In the case that the Board of Directors or equivalent acting authority indicates that
permission to interact with the clients of Skyland Trail is to be given by staff members, the indicated staff
members will be approached for approval

Dorothy C. Fuua Center
Administrative Offices

1961 North Druid Iills RD NE
Atlanta, GA 30329
404-315-8333

Clemson University Institutional Review Board
Clemson Centre

391 Collepe Ave, Suile 406

Clemson, SC 29631

irhi@clemson.cdu

Timeline

“This timeling is intended to he gencral and flexible to change depending on caordination with
Skyland Trails.

Day 1 AM Email staff survey

Day 2 AM Depart Clemson University
AM Arrive at Dorothy C. Fugua Center to check in with administration
PM Check in 1o arranged hotel

Day 2 AM Arrive at Charles B, West Campus (CBW) for introduetions
AM/PM Distribute client surveys to clients
PM Leave CBW Campus by end of workday

Day3 AM Arrive at Charles B, West Campus (CBW) for introductions
ANM/PM Distribute chient surveys to elients
PM Leave CBW Campus by end of warkday
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protect your privacy, you should be aware that information sent through c-mail could be read by a third
party.

Sharing De-identified Data Collected in this Research

De-identificd data from this study may be shared with the rescarch community at large to advance science
and health, We will remove or code any persenal information that could identify you before files are
shared with other rescarchers Lo ensure thal, by current scientific standards and known methods. no one
will be able to identify you fram the information we share. Despite these measures, we cannot guarantee
anonymity of your personal data.

Taking part is voluntary

All participation is voluntary and you may refuise to participate before the study begins, discontinue at any
time, or skip any questions that make you feel uncomfortable, with no penalty o you and no cffect on
your relationship with Skyland Trails or Clemson University.

If you have questions

The main researcher conducting this study is Annie Steele, a graduate student at Clemson University.
Please ask any questions you have now. If you have questions later, you may contact Annie Steele at
psteel2é@g.clemson.edu or at 803-206-1984. If you have questions or concerns regarding the validity of
this study, you may contact Dr. Hala Nassar, professor at Clemson University at hnassari@elemson.edu. If
you have any questions or concerns regarding your rights as a subject in this study, you may contact the
Institutional Review Board (IRB) for Human Participants at irh@clemson.edu or access their website at
hutps:/‘www elemson.ed s i i/

We encourage you to keep this form for your reference
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Interest in Utilizing Healing Gardens at
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Project
Background

Mental Health

The foundation for emotions, thinking,

communicating, learning, resilience, and
self-esteem; key for relationships, personal
and emotional well-being, and contributing
to community and society. — Psychiatry.org

Allows for:

e Productive activities

¢ Healthy relationships

¢ Ability to adapt to change and cope with
adversity
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Mental Iliness

Refers to any health condition involving 1) changes in
emotion, thinking or behavior, or any combination of
the these and 2) distress and/or problems functioning
in social, work or family activities. - Psychiatry.org

e 1in 5 of US adults experience mental illness at
some point

e 1in 24 has a ‘serious’ mental illness (interferes or
inhibits one or more major life activities, such as major
depressive disorder and schizophrenia)

e 1in 12 has a diagnosable substance use disorder

Mental illness is a medical condition that does not
discriminate.

It is a way to help people with a wide range of
mental illnesses and emotional difficulties. —
Psychiatry.com

Problems addressed by psychotherapy includes, but
is not limited to:

* Impact of trauma

» Medical illness or loss of a loved one

* Mental disorders, such as depression and anxiety

Psychotherapy {talk therapy) may be conducted with
an individual, family, or group, and can help children

and adults. Psychotherapy may be short term or long
term.

Psychotherapy is often used in
combination with other therapies and
medication.
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Holistic Therapy

Is Is not

Understanding that a Pseudoscience or a
person’s consciousness is replacement for
an integration of mind, institutionalized medical
body and spirit with a treatment

belief that understanding
the whole self leads to
greater self-awareness,

self-esteem, and self-
acceptance

Natoure and Holistic Health

The benefits of nature is undisputed in the
literature.

There are existing structured and non-
structured methods of nature-based
wellness strategies:

®*  Horticulture Therapy

*  Therapeutic Horticulture
®  Walking through a park
*  Swimming

®*  Fte
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: Foundational Nature and Wellness Theories

Year of Origin Qriginator(s) Theory
Y Psychoevolutionary
1981 Roger$.Ulrich -~
z Biophilia hypothesis
1984 €.0. Wilson (BET)

'989 R. Kaplan S. Kap‘an Attention restoration

theory (ART)

Psychoevolutionary Theory &L

e Exposure to natural elements reduce
physiological and psychological stress
in a measurable way

e Assumes humans process natural
scenes more efficiently than urban
scenes and thus cause less physiological
and cognitive stress

w\\ )_Ai.\ Adbd LA A
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Biophilia

¢ Genetic motivation for humans to
interact with and focus on nature

e Universal appreciation of the
appearance of the natural world

e Pervasiveness of spiritual reverence for
animals and nature in human
civilizations

¢ Biophobia provides measurable
physiological responses upon exposure
to natural fears, such as snakes or
heights, which is a result of evolution

Attention Restoration Theory

e The natural environment encourages
effortless brain function and therefore
replenishes directed action capacity (AKA
cures ‘mental fatigue’, improves concentration,
and restores direct attention)

e The environment must have the following to
be ‘restorative’

1. Extent-the scope to feel immersed in the
environment

2. Being away — provides escape from
habitual activities

3. Soft fascination — aspects of environment
captures attention effortlessly

4, Compatibility — individuals must want to
exposed to the environment
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\(& A Few Impacts of Exposure to Nature

Speed physical healing - P \ M .i:.-

Relieves symptoms of
depression

Improve cognitive function
in people with

i dementia

ﬁt Evidence Based Design: A Sample

Redesigning
hospitals to allow
for more direct
sunlight on patients

#

Providing paintings
or photos of nature
scenes

Separate spaces
within an urban or
architectural setting
for interacting with

::: nature

o~

-

N 3 Reduces symptoms of 4
anxiety

Increase working memory

Improve self reported

mood
'& 17

%
A
;%g"_,“

> Sunlight )

Including indoor

Water < and outdoor
i fountains
) Imagery (O}
Maintaining indoor
g Plants < plants for

viewing/interacting

» Gardens
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Healing Gardens" L

A result of evidence-based design.

Greenspaces within hospitals and health care facilities that are specifically
intended to improve health outcomes.

Unlike therapeutic landscapes, healing gardens are not designed to meet the
specific needs of a specific patient population.

Healing gardens employ passive involvement and are intended to a diverse
population with differing needs.

- University of Minnesota

4

While healing gardens exist and are
used frequently in the mental health
field, they are not utilized for talk

therapy sessions.

-\
>
-\

« S0y
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Identify an existing facility that
conducts talk therapy sessions and
already have healing gardens onsite.

Skyland Trail
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Sandy Springs [y
o &
G @ Doravile

skyland Trail
9 Adolescent Campus

@ Atlanta T

Charles B. West Campus
canstraion A0ATh 1903 North Druid Hills RD NE
o © t Atlanta (Brookhaven), GA 30319

Would the staff and clients at Skyland Trail conduct one-on-one talk therapy
sessions in an existing garden on their Charles B. West Campus?

About

Nonprofit mental health treatment
organization; residential treatment
facility; holistic treatment model

Campuses

There are 5 campuses in Atlanta,
GA. This project focuses on the
Charles B. West Campus, where all
adult clients must visit for therapy
sessions.

- RESEARCH QUESTION 1

What changes, if any, would need to be implemented for the existing garden
space to be used to conduct one-on-one talk therapy sessions?

- RESEARCH QUESTION 2
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. Intellectval Merit
\‘.«

S

Medical Professionals

Addresses the gap in the
existing literature on nature,
wellness, and outdoor
therapy

Provide new study
opportunities in psychology
and environmental design
Decrease patient agitation
and/or aggression; creating a
safer, calmer space

2020+ potential protection in
future conditions of airborne
diseases

= ¥
LT

A\

Design Professionals

Addresses the gap in the
literature on nature, mental
health, and healing gardens
Provide new design
standards for healing gardens
Provide novel design ideas
for outdoor therapy areas
within gardens

QOpen a new avenue of
professional development for
designers

03

Merit and Methods

Psychiatric Patients

+ Potential to decrease pain
and stress during therapy
sessions

- May speed recovery

»  Opportunity to create a safe
place outdoors that is less
confining than an office

+ Increase session satisfactio‘

»  Provide flexibility of choice
between indoor and outdoor

sessions
"'as\..
L]
>
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Research Methods

Mixed methods approach.

2 multi-sectioned surveys —
Staff survey for administration, therapists, and
counselors
Client survey for adult patients

O'

Plan of Work

Population. Data to Collect.
Methods of Data Collection.
Research Design.
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" Population

Staff Clients
%7 of 159 150 of 500

In adult and general Adult clients out of all
programing (including individuals served
psychiatrists, (including teens and
counselors, coaches, family members)

and adult program (approximate)

administration)

Data Acquisition and Methods

z Topics :
& ° @
Populations for Satisfaction with Closed, open, and Post informed Digitize paper
surveying: adult garden as is; ranking questions consent - surveys; create
program staff, satisfaction with on topics; distributed via staff and client
N, administrative therapy sessions as demographics email to staff, databases;
3 staff, and adult is; willingness to given via paper to evaluate separate;
)g clients have sessions clients under evaluate together
outdoors supervision
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eral Conditions

Approvals. Costs. Timeline.
Limitations.

Approvals
Needed

1. Skyland Trail Administration
2. Institutional Review Board

3. Individual Staff and Client
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Materials and Costs

Printing (Consent Ferms, Client $100.00
Surveys, Extra Staff Surveys)

“Before” Day | (Mon) Day 2 (Tues) Day 3 (Wed)
IRB Reviews and Email staff survey to Introductions to
Approvals; T::a\./el to Sky.land staff; introductions to clients; distribute
communications with Trail; introductions to clients; distribute client surveys (Wed ”
Skyland Trail staff client survey (Tues groups) A —
__administration groups)
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" Timeline

Day 4 (Thur) ‘After’

Introductions to Organize and
clients; distribute analyze data
client surveys (Thurs
groups); return to
Clemson

Staff Survey
Section 1

Section 1 will ask you eght (8) multiple choice questions about your position at Skyland Trails and your
familiarity with the healing gardens on the Charles B. West Campus.

For the purposes of this survey, ‘healing gardens’ refers to any outdoor open space with vegetation (grass,
flowers, trees, etc ) that is NOT a pathway, sidewalk, parking area, or entryway to a building.

Staff Survey

1. Which best describes your role at Skyland Trails? Please do not include your full position title as
‘Other’ 1o protect anorymity.
o Leadership
Psychiatnst
Counselor

o
o
o
o

3.

Have you been diagnosed with any of the following, either before coming to Skyland Trails or here
by one of the Skyland Trail's professionals?
o Major Depressive Disorder
o Bipolar Disorder
o Schizophrenia
o Amuety Disorder
Client Su rvey o Borderline Personality Disorder
o Dual Diagnosis with a Primary Substance Use Disorder
o Two or More. Please specify:
o Other(s). Please specify: aw
4. Does your treatment program include one-on-one. confidential talk therapy sessions with a counselor
and’or psychiatrist? Jf Yes, proceed to Question 3. If No, Prafer not to say, or I don't know, skip to
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Expected Results

If Agreeable to Outdoor Spaces i

What in the existing garden spaces make it agreeable
What in the existing garden spaces need to change
Perceived benefits of having therapy cutdoors
Perceived risks of having therapy outdoors

@ If NOT Agreeable to Outdoor Spaces

What makes existing gardens unsuitable

Reasons for prefering to remain inside for talk therapy
sessions

Percieved risks of having therapy outdoors

@ Independent of Outcome

?ﬁ( * Possibility to compare client and staff results
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In Summary

This research will provide:

Insight on professional and personal preference for
therapy session locations

Opportunities to study talk therapy success rates
compared to indoor therapy sessions in the future
Potentially in the future allow flexibility and additional
freedom of choice to professionals and patients

Aid in the overall awareness of mental health and the
benefits of nature

Questions?

Thanks!

CREDITS: This presentation template was created by
Slidesgo, including icons by Flaticon, infographics &
images by Freepik
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STUDENT WORK HIGH

DESIGNING A BUILT ENVIRONMENT

TO SUPPORT ADHD LEARNERS IN HIGHER EDUCATION

How Lee-Hall at Clemson University can create more equity and inclusion for
newrodiverse students by applying altention restoration theory, and universal
design. and simple biophilic retrofits.

April Richm

Landscape Architecture Program
Clemson University School of Architecture
Professor Hala Nassar. PhID

Research Methods 8210, Fall 2022

Keywords: adult ADHD, neurodiversity, equity & inclusion, campus planning, universal design, Awention
Restoration Theory, Biophilia, Ingher education design education, Lee Hall
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cnces (Baumer, 2021). People who arc neurodivergent have disabilities that are ‘invisible” Because of
*s sometimes hard for other peaple to recognize that they are struggling. For a person in a wheelchair,
a physical barrier like a steep slope or Might of stairs is an obvious barrier lo classroom access. Less obvious

or ‘invisible’ harriers are related to sensory input in the leaming/buili environment. The terms
neurodivergent and atypical arc used 1o refer to people who have been diagnosed as having a brain that is
ditferent from the majority. Autism Spectrum Disorder (ASD), Attention Deficit Hyperactivity Disorder
(ADHD), Dyslexia, Tourclte’s Syndrome, Dyscaleulia, or olher learning disabilities (Dwyer & el, 2022)
are considered neurodivergent. Although each of these diagnoses is unique, they can share symptoms. For

example, someone who is ADHD and someone who is Autistic may have a similar reaction when processing
sensory input such as bright flashing light. Even though each person falls somewhere differently on a
spectrum, as a group, neuradivergent collepe students respond to external stimuli differently than their
neuro-typical classmates. This means they are more likely to have poor edueational outeomes as a result
(Evans, 2003).

When the American Disability Act (ADA) was passed in 1990, a system of support was pul in place for
students with learning disabilitics in all US K-12 public schools (US Department of Justice, 2022). This
Taw required schools 1o provide accommeodations for students to help them suceeed on level ground with
their neurotypical peers. ADID was added to the list of learning disabilities that received accommodations
through ADA, in 1997. (Horowitz, 2017) This resulted in more students with ADHD who were able to
complete high school and go to college than previously (Horowitz, 2017). The exact mumber of
neurodivergent students in higher education is unknown duc in part to many students still not being
thagnosed and the sigma preventing some of those who are Irom disclosing their diagnosis (Horowitz,
2017) (Green A. L., 2012). One cstimale says 2-8% of college students have ADHD. (Green A, L., 2012).
Another study estimates the number of college students who have ADHD has increased in the last 20 ycars
from 2% Lo over 11% (Antshel, 2022). Globally, according 1o a World Health Organization report, 16% ol
students in higher education have ADHD. At Clemson University, the Accessibility Department reported
that 1210 cut of 22,000 (or 5%) of cnrolled students were registered for disability services in fall 2016,
(Clemson SAS, 2016). Of these 1210 students, 537 (or 44.4%) were diagnosed with ADHD (Figure 8). This
represents 2% of the student bady. If the higher percentage of 11% is used instead. it means hypothetically
that there could be over 2400 Clemson students with ADHD. Using The World Health Organization’s
average instead (16 percent), it goes up o over 3500 students. Within Clemson’s School of Architecture,
Iy, that means there may be 91 people who are ADHD. It

there are approximately 570 peaple. §

follows that the difference between those recciving accommodations and those who have ADHD but no
supporl accommodations could be as high as 3000 students.

Without academic 1ons or support, igent ADHD students are at risk of academic
failure (Horewitz, 2017). Statistically, they end up with lower GPAs than non-ADHD students, cam fewer
credits per semester, and are more likely to drop out without carning a degres. (Green A. L., 2012),

Boeause we know the built environment can affect the leaming outcomes of junior high students (Yin,
2017) we can try to apply this knowledge in a higher education selting (Sasaki. 2022). Landscape
architecture interventions have been used in buildings to remove barriers and create a more equitable
leamning environment (Dwyer & et 2022). Can this be applicd at Lee-Hall? At Clemson University School
of Architecture, Lee Hall is the primary learning environment for design students, It is whers instructors
and students meet for seminars and studio classes, practice their design skills, and collaborate. A showease
building with modem design sensibilities, Lee Hall has won numerous awards and accolades (Caudle, 2013)
and has been described as “a tool for learning” (Stephens, 2013). The open communal workspaces are a
whirl of activity on studio days when the cacophony of sounds is amplified through the open space. Tall
banks of windows on cach side of the building help provide views o the exterior and light the interior space.
Twenty-five skylights provide additional light (TrausSolar, 2012). Landscape architecture clements
currently present at Lee Hall include a single row of rees in the front of the building, a row of cypress irees
in the back, an allé of trident maples planted beyond the rear courtyard, and a copions amount of grey
pravel. There's no vegetation installed inside the building. A notable feature is a 30,000-SF green roof, but
it’s not accessible to students (Marrow, 2012) (Kate E. Lee, 2015).

Colleges and Universities are beginning to examine ways their campuses can be more inclusive (Ridout,
2020) (Clemson, 2022). Many universilies have formed Justice. Equity, and Inclusion departments and
taskforces (Dwyeor & of, 2022). Creating an equitable and inclusive educational environment moans
ensuring faimess and aceess 1o opportunitics for a diverse student population. Diversity is often used 10
describe dillerences i a group of people and can encompass race, gender, age, ethmaity, sexual orentation,
religion, disability, or anyway peaple choose Lo categorize themselves. For this study, T am looking at
nd inchusion in the built environment. Neurodiversity is a type of diversity (Shmulsky,
2022). T have focused on ADID students, wha, as a pereenlage, are currently the larpest group of sludents.
with a neurological leaming disability in higher education, both globally and in the US. This group, despite
being the highest in numbers, and having symptoms and behaviors that are affected dircctly by their

neurodiversity

immediate environment are rarely included in design considerations.  For architects, planners, and
designers, more often, guidelines revolve aronnd designing for Autism Spectram Disorder, ASD. An
inclusion guide created by Dublin City College, Dublin, Treland, acknowledges that the “architectural
environment™ has a role in the inclusion and support of ifs students (Mostafa, 2021). ADID students leam
differently. They have difficulty regulating sensory input. When it's too much, they are distracted and
overwhelmed, and when there is not enough, they tune out. Either way, this can interfere with their ability
1o Tearn successfiully (Shmulsky, 2022). Without support and understanding from faculty and their peers,
they can suffer from anxiety and social isolation (Logan, 2021) (Robinson, 2019). If they routinely struggle,
they can fall behind, which can take a toll on their mental health (Evans, 2003). The way that environmental
sensory input is received and processed by people who are neurodivergent is different from the way it is
received and processed by neurotypical people (Francis, 1982),

Neurodiversity is a term that was introduced by sociologist Judy Singer in 1999 to describe how varied
human neurology is and how cqually valuable to socicty cveryonc is despite (or hecause of) these

COLLEGE & UNIVERSITY STUDENTS WITH ADHD

CLIMSON ACCHSSARLITY SERVICES STUBUNT B4TA =—— ECLEMEON UNIVERSITY
o ey -+ ZR0TIEATS e
- 0 STURENTS ARE BEGISTERED
. R BABAITY EEAVCES

Tt
::g COULEGE OF AMCHITLCTURL ARTS ANG UM TICS MO ADID
i AT CLEMSIN UNIVERSITY?
2 RS €52 23,000 STUDENTS

mmfu‘.ﬂ, 5 el . 16%

OF THE 20 MILLIDN

STUDENTS IN THE
mwsiin  BUT ONLY 2%

OF THE CLEMSON STUDENT BODY
REGISTERED FOR ADHD  ACGESSIBILTY

SERVICES.
\\' Y THIS LEAVES 3100 STUDENTS WHD MAY
= 2 ~ = - HAVE QUALIFIED, WITHOUT  SCHOOL
S FROVIDED SUPPORTS.

Figure 8; Summary of statistical information on ADHD in higher eduzation in the US and globally

Ome of the reasons students don’t receive accommodations is that they don’t apply for them. (Podiucka.
2020) This is thought fo be because of one of the following reasone: they don’t think they need help; they
don’t know they are ADHD, they cannot afford the cost of a required doctor’s diagnosis, which may be
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Biophilia is a theory that humans have an instinetive desire to commect to nature and other living things.
(Wilson, 1993). The tenm was used first in 1964 by a psychologist named Eric Fromm. Twenty years later,
Edward Wilson wrote Biophilia. The Human Bond With Other Species, which popularized the term.(Figure
11)

Figure 11: Bicphiliaby Eward 0 Wilson

Biophilic design helps people feel connected to nature. It can help people feel calmer and safer. (Browning
W. A, 2014) A connection to nature improves mental health (Han, 2009). Views through windows, sunlight
thorough skylights and shapes and patterns that mimic those found in nature are a few of the biophilic
elements that can be found in Lee Hall.

CHALLENGES IN THE BUILT ENVIRONMENT
FOR ADHD LEARNERS

BRIGHT LIGHTS, CLUTTER. OFFENSIVE COLORS

NOISE, ESPECIALLY CERTAIN FREQUENCIES
STRONG ODORS, FOOD SMELLS

SITTING STILL FOR LONCG PERIODS OF TIME

Figure 10: Sensory stimuli in the leaming environmen! may distract ADHD leamers.

LITERATURE REVIEW:

Biophilia, Attention Restoration Theory and Universal Design

10

Figure 124 Do the columns at Lee Hall have biophilic qualities?  Figure 12b Exterior columns at Tee Hall

Figurc 12¢: Above left: T t The SC Johnson Wax Administration Building, Racine Wisconsin, designed by Frank
Lioyd Wright, 1939, Figure 12d: Right: A baobab trec grove in Africa. Nete the similar forms

12
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“The use of biomorphic elements and forms in the buill environment brings a feeling of nature to indeor
spaces (Caudle, 2013). But biophilic design does not mean just using plants or referencing plant shapes.
There are many ways lo creale a conneclion lo nature in buildings like Lee Hall. In the often-cited
publication 14 Patterns of Biophilic Design, Improving the Health and Well- Being in the Built Environment,
the authors organize 14 paticms into three catogories: Nature in Space, Nature of the Space, and Natural
Analogues (Browning W. a., 2014). Although the categories help explain the differences in the patterns,
it's important 1o remember that in design, ofien one design detail might reference more than one of the
biophilic patterns. and even if they are in different categories, they can be used together in a complementary
way.

‘The principles of Biophilic design can be compared and i d with existing guidelines recently
leveloped for design i friendly spaces (Logan, 2021). For example, the biophilic desin

7 B
principle that incorporates prospect and refuge can inspire calming spaces that ADHD students can retreat
to when they arc over stimulated by their environment. Prospect and refuge theory is rooted in carly human
existence and survival by hiding (refuge) but with a view out {prospeet) (Browning W, A., 2014).(Figure
13b)

Left: Fignre 13a. Medical-Univeesity-of-South-Carolina-Childron’s waiting area. Right: Figure 13b The Bind's Mext at Amazon
Headauarters.

“Ihe Children’s Hospital and Woman™s Pavilion at MUSC designed by Perkin®s and Will and MacMillan
Pazdan Smith were designed to be cognizant of challenges in the built envi 1t being faced by autistic
users (Figure 13a). Special attention s paid 1o acoustivs, scale, color, and mate y. The hospital is
surrounded by a park, and there’s a rooftop garden, so naturc is closc by. Using this cxample, landscape
architects can apply similar strategies to create a more supportive and equitable leaming environment for
neurodivergent students at Lee Hall. Adding color is one adjustment that doesn’t cost very much (Sargent,

13

octod
Attention

Directed
Attention
Fatigue

Restored
Attention

Effortiess
attention

Figure 13; The stages ol atiention.

Altention is eritical in leaming. People whe are ADHD leam differently. They may have trouble with long
ferm assignments that require susiained focus (Sarter, 2001). Attention Restoration Theory or ART is a
theory that says people can regain focus by interacting with nature, even very briefly. (Kaplan, 1989). The
application of this theory is useful in work or educational settings where the schedule doesn’t allow cnough
time for sleep and the woik needs to be completed. For people who are ADHD, attention is interest based.
S0, although they can be distracted by too much sensory stimuli in their environment, thoy can also lose
focus and ‘zone-out when they don’t have enough stimuli {I.ogan, 2021). Applying ART and biophilic
design can help students who are ADHD) refocus their attention (Peters & T'Penna, 2020). Biophilic design
and ART are an important part of part of ceating equitable Teaming environments which cquates 1o
universal design for neurodiversity. Dublin City University's Autisnr Friendly University Guide reviews
the 7 principles of Universal Design which are: equitable use, Hexibility of use, simplicity orintuitiveness.
of use, casily perceptible information for use. low tolerance for error, low physical cffort for use, and the
right sizc and space for approach of us¢. These principles wers developed in 1997 by a group of archituets,
designers, and engineers, including Richard Mace who was physically disabled.In 2012, The Center for
Inclusive Design and Environmental Access at The University of Buffalo updated and expanded the
definition of the principles of universal design to include the modern paradigm of social participation and
health and wellness. They came up with cight goals of universal design which arca body fit, comfort,
awareness, understanding, wellness, social integration, lization, and cultural appropri: The
American Socicty of Landscape Architects (ASILA) has developed a “living resource™ on their website to
address Universal Design as a means to ensure the right for people of all abilities to access public spaces
(Green L D, 2022)
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2021). Onthe most basic level, this can be simple, such as bringing potted plants into the space. This has
already been proven as amethod to impn ional outcomes in d children (Han, 2009).
Preferences for amore cohesive design can be expected from different demographic groups. (Hami, 2017).
Atemporary biophilic installation at Lee Hall could help gange preferences and interest.

Recent work to build a toolkit or design rk that add diversity in the built

has been undertaken by The Ohio State University, Dublin City University. and private firms such as Sasaki
for The University of Kentucky (Williams, 2021) (Mostafa, 2021) (U of Kentucky, 2022). These guides
provide solutions not only for the design of campus interiors but the entire campus including transportation
and connections with the surrounding communities. Some of these gnides are focused on Antism but can
beused more broadly to meet the needs of the entire newrodivergent population. However, no single salution
canmeet the needs of every individual, Despite that, what is significant about these guides is that they exist
at all. Colleges and universities have only started to work on this issue in a meamngful way in the last
several years,

SENSORY ISSUES
ARE A RESULT OF...

= Over y input
= Underprocessing sensory input

= Sensory input is lost in transit
(low registration)

Figgure 14:A graphic ing how sensory input isp for someone who is ADHD.

13

incipes

H3 Simple and Intuitive

N 44 Perceptible Information

SIgN incorparates the
able by people o

1= #5 Tolerant to Error The design minimizes hazards ::;. tonsequences, intentional ar
o 6 Low Physical Impact. By

B /7 5ie and Space

The design 1z efficient and comfortable, with minimal fatigue

f—-
o
=
il
wy
]
(=)}
©
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2
a
=
c
=

pproachable for peoj
postures, and m

Figure 16: A graphic showing the seven Universal Design Priciples and goals.

Lven though sometimes a design for someone who is ADID may not meet the needs of someone who is
Autistic, the point is 10 try to consider the solution that can work for the most individuals possible. There is
an expression for this: desipn for the most of us by designing for “the least of us.” For landseape architects
and other designers, this means thinking of more than just ADA ramps. Accessibility for neurodivergence
means thinking of both the details of the design and the big picture, Natural materials, biophilic paticrns.
water sounds, and shade/light control, are details that can be used to design a quict Zone near the entrance
of a park to help people with sensory intcgration disorders transition into the park at their own pace. The
same materials or details may then be repeated deeper into the park where the space opens up. The quict
zong is a node that helps make the park more aceessible. It can be used and enjoyed by anyone visiting the
park. Most peaple would not know that the designer included the space to consider the needs of
neugodivergent people because it’s integrated into the overall design.

16
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Figure 17a: and 17b: Left, Tongva Park in Santa Monica, California designed by James Corner, Field Operations Uses the element
of biophilic prospect and reflsge to meet universal design goal. Left:: A covered overlook is accessible by ramp. Right:, an area of
the enclosure allows visitors to pause before transitioning into the apen area beyond it

Intellectual Merit:

This research is important because it although the learning environment and neuroco

learning
disability has been examined in the context of elementary education there is less research on this topic in

higher cducation. With the expected inerease of ADHD students enle
coming years, it would be prudent for campuses to rethink how the bui
outcomes of its students (Forowitz, 2017), Prepart

ng college and universitics in the

environment can affect the learning
g now means understanding how ADIHD students

perceive the built environment, and how they react to it on a sensorial level. The more diverse the student

population is, the better it is for everyona, A built environment that is supportive and inclusive. leads to
higher student success which is in the best interest of higher educati

1 institutions. In the future, all campus
I differences in mind. Thiscan also be applied

buildings might be designed and constructed with n
in ¢ities in the form of building codes that guarantee equitable aceess for users across the spectrum of
neurolagical diversity, much the way the ADA guarantees access for nsers across a spectrum of physical
abilit

¥ milar to LEED could also be used which would encourage designs to po beyond
the minimum code requirements. (Van Alen Institute, 2019)
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8. Biomorphic Forms & Patterns

9. Material Connection With Nature
10. Complexity & Order

11. Prospect

12. Refuge

13, Mystery

14. Risk/Peril

Special eguipment for auditory inveniory:

What iz the
types of sounds are heard? (soft, loud, pleasant, unpleasant, musical, non-audible; vibration only) What

vel of sound. in decibels during different times and in different arcas of the building? What

frequeney (highlow) are the sounds? Audio volume will be measured using a decibel meter. This tool is an

app accessed via the Apple App Store available for iPhone (Figure 20)

ll)u:ibc\ Monitoring Tool

Referance Chart

Figure 20: Screen shots of decibel meter application “Decibel X*. The application allows the user to record audio data The
application can recard sounds and calculate an average over a specified duration of time The user can also take photas of the
location while measuring sound. The app overlays location name, date and decimal readings on the screen This can be captured
wsing the sercenshol function of the smariphone. This wpp 13 lrec o download and many of the lunctions are frec Lo use, Some
premium applications require a subscription and 4.99 USD per month

20
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Figure 23u; Red, yellow and green stickers were used in a pilot charette which included Lee Hall and surrounding campus at
Clemsan University

LEEHALLY

Figure 23b: Dietail view, Green stickers were positive (keep a3 it 1) Yellow stickers represent neutral fechngs about & space, Red
designated a space that d with either negative experi d ies or was for the user and had

about it that they would change or improve

23

PLACES WE LOVE

Figure 22 Thes charette method was piloted in October 2022

ith eight students und one foculty member. (fgurel 1) Filot
participants were asked 1o place a sticker on their “sacred™ places across campus and specifically ot Lee Hall

22

) LR SR

Figure 24: Floar plan of Lee Hall-3 1o be used at charette. Seen on the left, first floor and courtyards, on right, 2+ floor and
walkover to Lee-2

Expert Interviews:
Interviews with multiple stakcholders and experts in the rescarch arcas were conducted,
Scott Sworts:

Oxford Brookes University, United Kingdom

Topie: Supports for neurodiverse students in Design Education, specifically architecture.

John Lopes, Clemson University

Assaciate Provast and Dean of the Graduate School

Topic: Inclusive Excellence at Clemson University, faculty in

24
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General Conditions

Research will be conducted at Clemson University School of Architecture, Lee Hall Complex, 323
Femow Street, Clemson, South Carolina. The data collection will take place over a period of two weeks
as follows:

The on-site observations will take place on two separate days. One day will be a studio day and one will
tudio day. The duration of observation on both days will be four hours, from 1:30 pm 1o 5:30
& tofal of 8 hours of ohservation. The observation will be held on sunny. good weather days,
The survey will be open for a period of fwo weeks. Charettes will take place in the second week and will
be scheduled between 12:00 and 1:00 pm to allow occupants to attend during their lunch break.
Charettes will take 15-30 minutes each and 2-4 will be held, depending on interest. Charettes will be

be an
pm. Thi

limited to six people at a time due to space limitations.

Expected Expenses:

Expenses for this research are expected to be relatively low. The location 15 easily accessible smee this 1s
where [ attend classes. Sinee [ am already commuting to the building, there are no additional
transportation costs, Expenses are for printed material, and miscellancous office supplies and are
estimated 1o be less than one bundred US dollars,

Quantity  Item

1 package of color stickers 9 9|

1 post-it notes 6 6

1 package 3x5 cards 3 3

1 sloted box 12 12|

3 24x36 primts 6 18]
100 color prints 0.2 20|
68

Figure 35: Chart of estimated costs of the study.
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sion, as well as Faculty and Stafl Senates are developing, implementing, and

assessing strategic plans focused on diversity, equily,

and inclusion.”™® Tlhis process includes many
priorities. among them is having more inclusive and equitable facilities. 1 am researching conditions at Lee

Hall Complex to see how well they are aligned with the current goal of inelusive excellence.

The built environment can play alarge role in the leaming ti d students. [ am hi

ways that architeets, landscape architects, and planners can create more equitable & inclusive college
lities, specifically attention deficit

hyperactivity disorder (ADHD). ADHD is a neurological disorder that affects behavior, thought processes,

campuses by designing for students who have learning disabil

and learning. It is one of several learning disabilitics that can prevent students from being able to pursue
their educational dreams.

Please share your experiences at Lee Hall by completing the attached survey. You do not have to be ADHD
to completer the survey. All responses are welcome. Yourr input is imporiant and may be used to help
develop and prioritize the implementation of strategies 1o create a more inelusive and equitable learing
environment for evervone.

The following series of questions will take 15-20 minutes to complete. If you choose o participate, your
wus, and your personal information wi

answers will be ano not be shared in any way.

Ifvou have i bout the study, pl me or Professor Haka Nassar using one of the methods
below.

dvance for vour response.

Sincerely,

April Rishm

Landscape Architecture Graduate Student
CLEMS@sN

Clemson University, School of Architecture

Professor Hala Nassar, PhD Clemson University School of Architecture
Lee Hall-3, 323 Fernow Street, Clemson SC 29631

Callftext 321-277-2759

*Please indicate that you understand and consent to participation in this research.
(User checks box to proceed to survey.)

Survey design:

7
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Figure 33 A graph of CDC survey results shows an inerease of ADHD prevalence in US students sged 3+17 from 1997 102018,
Souroe: www edo gov Will the overall Lee Hall oceupants refleet the inercase scen in this ehart?

Figrae 33b: Lee Hall, Autumn 2021
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DESIGNING A BUILT ENVIRONMENT TO SUPPORT ADHD
LEARNERS IN HIGHER EDUCATION

An examination of Lee Hall, Clemson University for potential biophilic retrofits,
kinesthetic sensory integration, and attention restoration theory applications in
the pursuit of inclusive excellence.
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INTRODUCTION

1IN 4 PEOPLE IN THE UNITED STATES LIVES WITH A DISABILITY.

The CDC divides disabilities into 6 types:
* Mobility

* Cognition

* Hearing

* Vision

Independent Living

Self Care

At some point in everyone’s life, they will be disabled, either temporarily or permanently.
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Universal Design Principes

EQUITY AND INCLUSION THROUGH DESIGN
The ADA: Universal Design:

* A Civil Rights Law passed in 1990 e Set of principles that evolved out

e Prevents discrimination due to of the disability rights movement
disability in the 1970s

* Design for everyone by designing

* Specifies slopes, wheelchair , )
for ‘the least of us.

ramps, other dimensional
requirements for mobility access * Applies to the built environment
and as well as consumer

* Also dictates access for hearing
products.

and sight impairments

— #1 Equitable et | 1€ design is useful and welcoming to people with various abilities

The design is easy to understand for people of variuos
backgrounds, cultures, and skills

a  #3 Simple and Intuitive

The design incorporates the necessary information, e
understandable by people of various cognitive abilities Ron L. Mace FAIA,

Architect, product designer
The design minimizes hazards and consequences, intentional or [EETals N<ls[Vlo=Tis] 1o \Volorz| (=R {0]8
oot universal design.

=l #6 Low Physical Impact G The design is efficient and comfortable, with minimal fatigue

The RL Mace
ST N : UNIVERSAL
| #7 Size and Space I  The design is approachable for peoplg_ qfvarnous body sizes, DESIGN
postures, and mobilities INSTITUTE
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m #4 Perceptible Information Ees

— #5 Tolerant to Error —_—




S, T, B = =
Tongva Park, Santa Monica, CA Robson Park Stairs, Vancouver, Canada
James Corner, Field Operations Architect Jim Cheng

DESIGNING FOR INVISIBLE DISABILITIES

NEURO-COGNITIVE DIAGNOSES:

# MENTAL HEALTH DISORDERS

¢ COGNITIVE DECLINE (IE., DEMENTIA AND ALZHEIMERS)
. TRAUMATIC BRAIN INJURY

. PTSD

LEARNING DISABILITIES

. DYSLEXIA

. AUTISM SPECTRUM DISORDER (ASD)

. DYSPRAXIA AND DYSCALCULA

. ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD)
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CLEMSON ACCESSABILITY SERVICES STUDENT DATA

14% 44.4%

ADHD m
DEAF
LD
MEDICAL
MOBILITY
PSYCHCOLOGICAL
AUTISM SPECTUM
TRAUMATIC BRAIN INJURY

17.2% o—l—

THE LARGEST GROUP OF STUDENTS RECEIVING ACCESSIBILITY

SERVICES AT CLEMSON UNIVERSITY ARE ADHD.

CLEMSON ACCESSABILITY SERVICES STUDENT DATA

14% o—| o 444%

ADHD

BY THE

BLIND/ VISUAL IMPAIRMENT

1210 students
(2016)

“Most recent data is from 2016

COLLEGE & UNIVERSITY STUDENTS WITH ADHD

CLEMSON UNIVERSITY

~ 23,000 STUDENTS ENROLLED
+ 1210 STUDENTS ARE REGISTERED
FOR DISABILITY SERVICES

NUMBERS e — . =+ 537 0F REGISTERED STUDENTS
MEDAL COLLEGE OF ARCHITECTURE, ARTS AND HUMANITIES HAVE ADHD
MOBILITY
PoYCHEOLOGICAL AT CLEMSON UNIVERSITY?
I AUTISH SPECTUM ‘
T A & %23,000 STUDENTS

THE LARGEST GROUP OF STUDENTS RECEIVING ACCESSIBILITY
SERVICES AT CLEMSON UNIVERSITY ARE ADHD.

’;/\ ek % f%';,ﬁ,/

© 235KTOTAL
STUDENTS |

HOW MANY COLLEGE STUDENTS ARE ADHD...

S

Ve U Y OF THE 20 MILLION
e STUDENTS IN THE
(ML N UNTED  STATES,
L aafl 8-10% HAVE ADHD

‘i" o
b il THE  NUMBER OF ADHD
) | ‘ | J DIAGNOSES 15 GROWING :
o U kR
4 N

AHRMNC J

**ACCORDING TO A 2021 STUDY BT THE WORLD HEALTH ORGANIZATION, IT'S ESTIMATED THAT 16% OF COLLEGE STUDENTS HAVE ADHD GLOBALLY.

16%

BUT ONLY 2%

THE CLEMSON STUDENT BODY

REGISTERED FOR ADHD ACGESSIBILTY
SERVICES.

THIS LEAVES 3100 STUDENTS WHO MAY
SCHOOL

HAVE QUALIFIED, WITHOUT
PROVIDED SUPPORTS.
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CHALLENGES IN THE BUILT ENVIRONMENT
FOR ADHD LEARNERS

BRIGHT LIGHTS, CLUTTER, OFFENSIVE COLORS

@ NOISE, ESPECIALLY CERTAIN FREQUENCIES

STRONC ODORS, FOOD SMELLS

NO

SITTING STILL FOR LONG PERIODS OF TIME

GNING FOR SENSORY INTEGRATION

SENSORY ISSUES
ARE A RESULT OF...

+ Overprocessing sensory input

ADHD LEARNERS ARE INTEREST-BASED
LEARNERS

* Underprocessing sensory input
* Sensory input is lost in transit
(low registration) - .

y l \AZ ADHD LEARNERS ARE SENSITIVE TO EXTERNAL
¢ SENSORY INPUTS WHICH DISTRACT FROM
LEARNING

ADHD LEARNERS BENEFIT FROM AN
ENVIRONMENT THAT CAN PROVIDE BOTH
CALMING AND STIMULATING SPACES WHERE
MOVEMENT IS ENCOURAGED.

LARC 8210 RESEARCH METHODS
MLA



® CLEMSON UNIVERSITY = W
STUDIO CLASSES: 7 ~

LANDSCAPE ARCHITECTURE
ART, AND ARCHITECTURE

LEE HALL-3 e=a iy

BRIGHT
NOISY
CONSTANT
ACTIVITY

= NOT HUMAN
SCALE
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INTELLECTUAL MERIT

1967 Federal governmant
Lol | fundsNational Instituteof | ..
SirGeorge Still: (1902) Merital Health) fjrst used
First to describe t 1 for studying effectof

ADHD stimutants an children | s
T T T T T T T With hypdractivity

@ Vel 20
@ Pasr et sl 015

Franklin Ebaugh: (1923)
| evidenge that ADHD T
could arise from
T T b njury |

1830s

~|# & § 8 1ea0s 19505 19605

Fitain

I S S — | N [ N N S S —— | SR A D S et | N I A S S A S—

DSM-III-R

¥
- 1 0 S e T e

BIOPHILIA:
AN INTRINSIC HUMAN INSTINCT TO BE CONNECTED TO NATURE

KINESTHESIA:
RELATES TO THE SENSE OF BODY AWARENESS AND MOVEMENT

OUTDOOR PLAY & RESTORATIVE NATURE:
A CHANCE TO REFOCUS WHEN LEARNINC IS STUCK
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ARCH DESIGN.

1. SITE OBSERVATION:
CIRCULATION AND USE
BIOPHILIC INVENTORY
SENSORY INPUT CATALOGING:

AUDITORY (DECIBEL METER)
VISUAL

OLFACTORY
KINESTHESIA(MOVEMENT)

2. EXPERT INTERVIEW
3. ONLINE SURVEY
4. CHARETTE WITH INTERACTIVE MAPPING
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OF WORK &
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EXPECTED RESULTS/ CONCLUSION
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STUDENT WORK MEDIUM

Atlantic Flyway Migration: Willingness for urban green roof design implementation in the City
of Atlanta

2018). Across the castern coast of the United States, we arc sceing similar results. Few studies have been
conducted showing the impacts that green roofs can have on migratory specics. The collection of these
results shows promising dala on the biodiversity thal can be introduced within urban arcas (Eakin 2015).

Investigating these green infrastructures that are already in existence could lead to further studies that
could aid in bird migratien and urban biodiversity (Canero 2010). Understanding the ccosystem within
urhan arcas could incentivize local businesses to take part in the effort to increase biodiversity within
wrban envirenments.

This research looks o investigate the effects of green roof design facilitating migratory patterns in order
to improve bird biodiversity in urban areas. Specifically, this research examines the willingness of

residents and awners of green roof buildings o participate in green roof impl or

Atlantic Flyway Migration: Willingness for urban green roof design implementation in the City
of Atlanta

Steve Kurtz
Professor Nassar
Research Proposal
Fall 2021
Atlantic Flyway Migration:
‘Willingness for urban green roof design implementation in the City of Atlanta
Abstract

Green roofs present an opportunity to create a viable habitat for various bird species. This could be
beneficial for endangered bird species and urban biodiversity. The Atlantic Flyway sees over 500 bird
species migrate through every year. Recently, literature has shown the fragmentation that has been
occurring due to urbanization along the flyway. This has led to various issues within our urban
environments, most notably, specics | ization. This causcs a weak n ecosy and could
have some serious consequences. This study looks o investigate various aspects of green roof designs
that could facilitate migratory patterns along the Atlantic Flyway, This rescarch will then lead to surveys
that will be conducted across six companies in Atlanta, Georgia. These buildings have green roofs that
have potential in ai and ereating suitable habitats for migratory birds, Rescarch highlights the
importance of this investigation, bringing bencfits for the urban ccology, but also the regional benefits
that can oceur. The survey will rescarch the willingness for these companies to participate in creating or
redesigning their green roofs.

Key Words: bird migration, urban biodiversity, bird conservation. green roofs, urban ecology.

Introduction

Migratory bird [lyways exist through various corridors around the world (Tietze 2018). These system
have been divided by urban arcas (Hilty, Keeley. Lidicker Jr.. and Merenlender 2019). There exists an
opportunity ta restore ariginal migratory bird routcs and endangered specics thraugh the cxamination of
preen roof location and design in urban settings (Brenncisen 2004)

Urban arcas have fragmented many of the natural migratory corridors that existed before urbanization
(Hilty, Keeley, Lidicker Jr., and Merenlender 2019). The direct impacts of this fragmentation have led o
various conscquences. Fragmentation can be a natural process, although natural and human induced
fragmentation vary significantly. Human induced fragmentation is far more accelerated then naturally
occurring fragmentation. This acccleration has changed the structure and habitat of countless bird species
(Hilty, Keeley, Lidicker Jr., and Merenlender 2019),

Green rool designs have shown positive O when i ghout urban areas { ASLA
Gireen Roof, 2021). Many cilics across have ifiable evidence of envi | benefits

that are directly related to their greon roof designs. Singapore has maintained a high level of avian

biodiversity through their green roof design. They have created suitable habitats through their green roof
design and have identified 36 bird species, that are identified to be on the International Union for
Conservation of Nature (ILUCN) global Red List for threatened birds, within thesc green roofs ( Tictze
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Literature Review

Green Roofs

Green roof implementation has become highly incentivized through government mandates and has been
seen by the public as a wonderful cffort to create a rich environment in urban arcas. These assumptions
have largely proven benefits, As green roofs continue to be implemented other benefits have been
highlighted. They are beginning to have a positive impact with bird migration patterns along flyways. For
this study, highlighting benefits of green roofs builds the argument for further implementation and
innovation of green roofs, and moving towards new research showing poltential in stepstone migratory
connectivity in green roofs within urban areas.

The leading incentive for urban green roofs is the benefits against heat island effect. Heat island effect is a
measured issue that has been occurring in large cities thronghout the world. This phenomenon has caused
temperatures throughout ¢itics to spike and inercase levels of pollution in our atmosphere. This heat traps
various gases and volatile organic compounds {VOCs) that then react with sunlight to create what is
known as smog (Figure 1). Green roafs have proven to help inerease albedo and reduce surface
temperatures (Peng and lim 2013), Rescarch indicates that 30-60% of rooftops within densely populated
areas could decrease summer lemperatures by as much as 10 degrees Fahrenheit (Luckett 2009). This has
. in design, this is the argument

been the leading incentive for green roof implementation. Typicall
presented for green roof designs and budgeting within urhan arcas.

Another incentive ta green roofs is increase in air quality. This claim is trug, but not in the way many may
assume. Rescarch shows thal oxygen is produced by sunlight-driven phetosynthesis is waler, not carbon
dioxide (Luckett 2009). Typically, duc to weight concerns, green roofs look to use minimal amounts of
water and therefor the production of oxygen is limited. This loosely disproves another leading argument

for green roof implantation.

The final popular use for green roofs is storm water management. Green roofs have been proven lo be
very affective in storm water management practices. Rescarch conducted at Southern Minois University,
Edwardsville concluded that a green roof with 4 inches of growth media can retain aver 50% of annual
wainfall in relation to surface arca and vonventional roofing methods. Live measuraments can be found on
the ASLA wehsite. The ASLA has created a green roof with live monitoring to se real time results and
benefils of preen roof design. This rescarch enforees the use of green roof'in urban aras and is a pillar of
urban sustainable design (Figure 2).

In recent studies, a new benefit has been noticed. As green roof implementation increases, more birds
have been migrating through cities. Historically, bird species have scen major shifts as urbanization
rapidly oceurred throughout the migratory flyways. A new fickd has risen in recent years focusing on
eeological resilience. This is defined as the capacity of a system 10 withstand changes to the processes that
control its structures (Lolling and Gunderson 2002). Disturbing ccosystems can reduce resilience and
cause weakening in ceosystom’s capacity 10 sustain basic neeessitics 1o the wildlife (Hilty, Lidicker, and
Merenlender 2019). Urbanization has led countless flyways to be fragmented for various migratory
species. This pressure on the ccosystem has led Lo various negative effects on bird species.
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Temperature

Moral  Suburban

Figure 1 ustration of temperature inerease between the various urban zones
due to Heat Island Effect. (Tmage from EPA)

Figure 2 Image of the ASLA green roof with live data results posted on the
ASLA website. (Image from ASLA)
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Today, urbanization can be considered onc of the biggest threats to wildlife. Habitat loss and
fragmentation have had substantial impacts on bird species. Bird specics can be categorized between three
proups: Avoiders, adapters, and exploiters (Tryanowski, Morelli, and Moller 2020).

There have been countless species that have adapted fo living in very close proximities to humans. A few
examples would be pigeons or crows. These specics are notable for their high rate of adaptability and high
risk-taking characteristics. They also tend to exploit the human interaction for forage. Evidence can be
found within many cilies as these birds arc scen roaming plazas and open spaces. This has led Lo issues
within the ecology of birds within urban areas. Homogenization of urban areas has led Lo a decling in the
overall health of urban ecosystems. As these birds lear to adapt while others have avoided these areas, it
leaves an imbalance in diversity of specics in urhan arcas.

A corridor is any space that facilitates connectivity over time among habitat patches (Hilty, Lidicker, and
Merenlender 2019). Specific corridors are used by migratory birds. These corridors are known as
Seasonal Migration Corridors. Fragmentation is a cause of breaking these corridors. There are two
variations of this. They arc natural and human-induced fragmentation, There are three primary differences
between the two. The first is the speed and pattem of change. Typically, human induced ngmentation is
much faster. Examples include the rapid building of cities within the Atlantic flyway. The second wonld
be the seale of the change. Naturally, many changes are localized. Human induced fragmentation happens
at a much larger scale, as one can imagine the footprint of many structures within a city. The final is the
ability of the resulting fragments ta recover fram the changes. This is usually the measure of an
ccosystem’s resiliency (Hilty, Lidicker, and Merenlender 2019). As fi i tinues, there arc
nolable negative effects on migratory pattems. Migration patterns have become longer, and mare
strenuous for some species of hirds. As green roof i
being ereated within urban arcas for these migratory birds. Birds making this long journey use these green
roofs as a point to rest and feed. Data can be scen throngh Eurapean green roofs, as they provide
environmenls for migratory birds. This begins to build the argument further for green roof
implementation, outside of the benefits of runoft and heat island reduction.

ion increase, viable envi are

Fragmentation

Fragmentation has led to various consequences that have direetly impacted bird specics. The literature
suggests the following changes among bird specics. Generally, with the reduction of habitat for bird
species, specilically grasslands, the overall reduction has led to lower species richness (Schmiegelow
2002). This suggests the cities that have been created on these lands that were once grasslands has led to
reduction of species diversity. This has heen observed within urban arcas and highlights the homogenized
bird species found in urban areas. Rescarch continues to show that these bird speeies that have been
fragmented are species specific. This applics to the categorics of hirds being avoiders, adapters, and
exploiters. Studics have documented that those species of lower densitics are more likely 1o go extinet.
Specics that are fragmented face attrition with limited resources and typically do not survive in long term
situations (Freeman ct al. 2018). The stress placed on these bird specics is not sustainable. Habitat for
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Migratory Flyways

Urhan habitats are vastly different then the natural world the migrating hirds once nsed. Many cities have
been ereated in the direct passage of various flyways. There are four primary flyways in the United States,
They include the Pacific Flyway. Central Plyway, Mississippi Flyway, and the Atlantic Flyway (LS. Fish
and Wildlife Service 2021) (Figure 3). This study focuses on the Atlantic flyway, as it can be the most
closely abserved for this study, The Atlantic flyway generally covers the states alang the east coast of the
United States and extends as far as Ohio state. There are approximately 500 bird species that migrate
through the flyway every year. Along the journey many birds fly around urban areas, and few have been
spotted resting along green roofs in some urban areas.

Figure 3 [lustration created to highlight North American Flyways (By Author)
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these birds is being destrayed continuously as we ereate more cities. The effects do not necessary always
nead to be in a negative light. The opportunity for habitat creation, is equal to urban development. The
technology exists lo amend the fragmentation.

Relevant Studies
New York Study

Astudy ducted by the def of biological scivnces in Fordham University, Bronx, NY examined
the potential of green roofs providing new habitat for wildlife in New York City. The study surveyed
birds and arthropods on green roofs in Manhattan, Brooklyn. and downtown Bronx. The study was
conducted during the spring migration period and the breeding season. The birds were monitored using
automated acoustic recorders (Model SM2). The menitars record the sounds of birds that are nearby. and
that audio is then downloaded and analyzed. The software can separate the sounds and isolate bird specics
that were on the reofs,

The study concluded that green roofs appear to be an effective tool for wildlife conservation. The green
roaf system holds various arthrepods that are prey for the birds and provide a valuable food source. that
are more sparce across urhan areas. The study also shows that there were more urban utilizers than urhan
avoiders on the green roofs. This conclusion leads to further studies that can be conducted in order to
investigate potential factors in providing a viable environment for urban avoiders. The study found that
the American goldfinches and cedar waxwings were some of the more commaon urban avoiders that were
spotted in their testing.

The study supports the rescarch in investigated green roof designs for urbin bird migration. The study
shows promise to incorporate bird species based on plant design within the green roof. Further research
can be condueted o increase specics diversity through green roof design.

Midwest study

Carly Eakin, part of the department of fisheries and wildlite at Michigan State University conducted a
study in 2015 that observed |2 green roofs in the midwestern United States. The study looked to find
avian responses 1o gieen roofs found in wban arcas in the Midwesternn United States. The study was
focused on the Mississippi flyway and the study hegan a visit to over 108 green roofi, and the largest
were then selected for the study. The data was collected over 2 seasons and recorded over 2,973 species
of birds.

The study concluded that there exists an opportunity for green roofs to provide a rich environment for
bird species. A few bird species were found to have oceupied the green roofs more than the sumounding
areas of landscape. This suggest that there exists an opportunity for green roofs to Lacilitate a rich
environment for bird specics. The study alse cxplains that there doesn’t seem Lo be a correlation between
the size of'a green roof and bird occupancy, although when cross referencing this claim with the habitat
study of birds, it is biologically important for birds Lo have an approprialely sized arca for nesting and
forage (Evans 2008). The study also shows that some unexpected species that were recorded in the study
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may have been in the green roof environment due to fewer disturbances in the surrounding area (Eakin

2015).

The study supports the investigation of green roof designs, ing specics specific
further backing the research in tailoring a green roof design for a specific species of bird. A critical issue
that needs to be resolved within urban arcas and the larger migratory system as a whole.

Switzerland study

A study was conducted by Nathalie Baumann from the University of Applied Sciences Wadenswil,
Switzerland, to investigate the habitat potential of flat roofs in Europe. The study was conducted through
direct observation of the green roof sites. The researchers examined five sites within different Swiss
cantons during the years 2005 and 2006, They focused on two endangered species, the northern lapwing
and the ringed plover. The observations were conducted during the breeding season, end of March, until
the middle of Tuly. Observations were mads once a week with ficld glasses and field books from a high
vantage point. The resulls were promising in illusirating the utilization of green roofs for nesting habitats.
The search was conducted after data showed a decline in bird populations due to increase loss in habitat
and fragmentation duc to urbanization. The data continucs to show some situations in which the northern
lapwing actually permanently chinged its breeding site to the green roof.

This rescarch provides an incentive lo continue gathering more data Lo incentivize and inform green raof
design as an ecologically valuable habitat for bird species. This data can be use to understand that green
roof investment is eritical to urban cnvironments. These obscrvations show first hand evidence of the
benelits that proper green roof design brings.
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Case Studies

Species Action Plan (Grant, 2006]

‘The Species Action Plan was created in England to create green roofs that were specifically tailored for
the black redstart, an endangered bird specics (Figure 4). Green roofs were designed to mimic the
conditions found on the derelict sites that the redstarts lived in, The study concluded that there does exist
a potential solution to habitat loss through areen roof dexign.

Figurc 4 Image of green roof design for Black Redstart (Laban-2011-
view-of 1-1280x853.ipeg (1280x853) (dustygedge.co.uk))

This design was implemented in Toronto. This green roof design was designed Lo create a unigue
environment that would be tailored specifically for butterfly and bird species through native plots from

Western Ontario (Figure 5). Tt was in an urban center in order to push the boundarics of green roof design.

The project concluded the potential of creating specilic green roof habitats in urban areas for a range of
species. These studies highlight the small-scale hreakihroughs that have been proven to bring bird species
to wban arcas, through green roof design, The opp ity exists 1o scale these studies to a larger area to
generate higher positive results across urban areas within migratory flyways. Urban areas can bring
benefils to an cxisting migratory system, countering the negative impacts that exist today.

Figure 5 Image of the Toronto City Hall green roof (fef1 20101102 potd.ipg
2048x1365) (blogto.com
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Research Question

This research i i the willi of companies and large corp within the Atlanta area, an
arca falling within the Atlantic Flyway, for green roof implementation that would facilitate urban bird
migration. Specifically, this research examines the design applications in green roofs that can facilitate
bird migrations through urban envi leading to various benefits, most notably, urban
biodiversity
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Specific Site Background

The Atlantic flyway is the selected study arca for this rescarch. This flyway has various citics within the
conidor allowing for an optimal application of the study (Figure 4). Looking at a smaller area of study,
the city selection would be the Atlanta.

Figure 6 lllustration of the Atlantic Flyway Path (Left). Map of city locations
within the Atlantic Flyway (Right) (By Author)

The six green roofis that have been seleeted from the study are located in the Atlanta arca (Figure 5). The
green roofs vary in size, but all show the structural capability of carrying a design that would be suitable
for the targat specics of this rescarch.
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Figure 7 Map of sclected green roafs in the Atlanta arcea (By Author)
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ASHRAE
Owned by AHRAL Commercial It was built in 2008 and has private green roof. It is Approximately

1,800 ft*. The system shown is & modular systen allowing for ility in planting impl The
units allow for more flexibility in design for migratory birds.

Figure 9 Image of ASHIRAT: green roof (Greenroofs.com Projects Database -
Greenroofs.com)
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Symphony Tawer

Owned by GE Assets Management. 1t was built in 2006 and has a green roof on the 18" fleor. Tt is
approximately 35,000 ft*. With a soil depth of 15-187 and cansisting of 2.500 trees and 33 large tress.
The system has enough depth Lo ereale an intensive preen roof design for migratory birds. The existing
green roof shows high level of maintenance and budget.

Figure § Image of Symphony Tawer green roof (Greenroofs.com Projects Database -

Gregnipofls.com
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of Atlanta
Atlanta City Hall

Owned by the City of Atlanta and built in 2003, 1t is approximately 3.100 ft* and has an average soil

depth of 37-10" with over 2,800 plants. This case would allow for more resources in design as it is owned

by the city. The system is built in place and would allow for various plant growth for nesting birds.

Figure 10 Tmage of Atlanta City Hall green roofl

(© om Projects Database - Greer com)
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High Museum of Art
Owned by the High Museum of Art and it was built in 2008, 1t is approximately 6 680 f*. This particufar

green roof has & modular system. This system is large and would allow for extensive data colleetion and
observation for planting variations of bird species attraction,

Figure 11 Image of Symphony Tower green roof

(Greenroofls.com Projects Database - om)
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Sam Nunn Atlanta Federal Center

Owned by the GSA and built in 2010. The green roof is approximately 68,000 fi* and has an average of
47 of growth media with 198,000 plants. This green roof has an expansive plant paletie and would serve
well for observation of minimal intervention in plant material for accommodation for migratory birds.

Figure 13 Image of Sam Nunn Atlanta Federal Center green roof (Greenroofs.com Projects
Database - Greenroofs.com)
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North Park 500
Owned by the Bank of Ircland and the green roof was designed in 2007 It is a modular green roof system

that is approximately 59,000 ft*. This green roof design has various tree plantings allowing for a larger
incorporation of bird species.

Figure 12 Image of North Park 500 green roof (Greenroofs com Projects Database

Greenronts.com)
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Beginning of rescarch method

The research will be a survey analysis. ‘The structure of the survey will be as follows. Reginning with
questions of work and the rele of the individual in the firm or corporation. The survey will then highlight
the benefits of green roofs. The third section will be the benefits that green roofs can serve to wildlife and
birds. Following these sections, conditioning the individual towards birds, the questions will then be in
relation to knowledge of flyways. Finally, the survey will question the importance of hringing hack the
flyway and what it would take to be done. C these seetions will be a d hic study. The
survey will be limited to a few questions for concise results and incentive for participation. The survey

results can then be used to further push design for eritically important green roof designs within urban
arcas facing homogenized ccosystems.
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Intellectual Merit
This research is multifaceted in ite application and importance towards landscape architecture and urhan

planning. The key issues highlighted are most notably urban biodiversity, along with the urban issues that
have been discovered by previous literature an heat island effect etc. This research shows promise in the

incentive for green roof application for a larger ecosystem. The migratory systems have shown 1o be
stressed due to urhanization and the study shows some applications of green roofs that could fa
migratory pattems for the benefit of the larger system, but also the benefit of urban biodiversity v
various large cities along the Atlantic Flyway. The application of this study could b done within any

flyway around the world, and the benefits could be equally as applicable as this is an issue that applies to
other arcas outside of the United States

Section 1

What is your current position within the company?

How long have you been working at this location?

Are you aware of the green roof within the building?
Yes No
Do you have access to the green roof?

Yes No

Section 2

Do you enjoy having a green roof in the building?

Yes No

Are you aware of the psychological benefits that green roof brings?
Yes No

Did you know that there are also benefits for wildlife?

Yes No

Are you aware of yearly bird migrations?

Section 3

Did you know that Atlanta falls within the Atlantic Flyway?

Yes No

Did you this is one of four flyways within the United States?

Yes No

Did you know that this green roof could potentially impact this migration pattern?
Yes No

Would you be interested in learning about the benefits from a green roof design?

Yes No

Atlantic Flyway Migration: Willingness for urban green roof design implementation in the City
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Research Method

= Survey

= Tollow Up Key Interviews

Plan of Work

The plan of work would be to cantact various entitics of the buildings with the green roofs selected. The
owners of the green raofs have been listed. The contact points would be reached through email and
phone. With the contacts made, the survey would then be conducted virtually for ease and quickness,
After the survey has been conducted, follow up interview will be conducted with those willing. Some

could b i d at this point if partici is

General Conditions

o This rescarch would he completed in approximately 3 manths

«  Thecosts would include transportation from Clemsan to Atlanta, Food, Ladge, Print money, and
cost of software for survey conduction

« IRB Approval

Expected Resulis

The results of this survey will bring evidence of willi for ind to impl

preen roofs with
a greater purpose ntside of the acsthetics. The results will pravide evidence for research incentives in
green roof designs that can facilitate migratory birds along the Atlantic Flyway. This evidenee will be
applied for further designs of green roofs within the Adlanta Area,

Section 4

On a scale of one to ten how interested are you in green roofs?

2 3 4 5 & 7 8 9 10

Would you be willing to allow the implementation of a green roof that brings benefits for migratory birds?

Yes

No

Would you like further access to the green roof?

Yes

No

Would you be interested in the results of the design study?

Yes

No

Section 5

What is your age?

What is your ethnicity?

What is your gender?

What is your annual income?
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Atlantic Flyway Migration:

Willingness for urban green

roof Implementation in the
City of Atlanta

Steve Kurtz

Introduction

« Green roofs present an opportunity to create a viable habitat for various bird species. This could be beneficial
for endangered bird species and urban biodiversity. The Atlantic Flyway sees over 500 bird species migrate
through every year. Recently, literature has shown the fragmentation that has been occurring due to
urbanization along the flyway.

This study looks to investigate various aspects of green roof designs that could facilitate migratory patterns
along the Atlantic Flyway. This research will then lead to surveys that will be conducted across six companies
in Atlanta, Georgia.
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* Green Roofs

Literature

. * Migratory Flyways
Review * Fragmentation
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Green Infrastructure Benefits Temperature Reduction

Up o & 60 degree difference between green roofs and
convantional black top roofs.

Water Retention
4 inches of growth madia can retain over 50% of annual
rainfall in ralation to surface area

Pollution Sequestration

Thers exsts an opportunity to use plant material to clean
black water and absorb storm water runoft from the root
siructure

Ambient Cooling
Grewn rools long with groen walls ool surfaces through

the phenomenon of evapolranspiration. This also would
reduce the temperatures of the immedinte areas

Building Insulation

Thete ara various factors 1o ba considerad when calculating
ineulation, althaugh green roofs have proven to impove wall
Iinsulation

Heat Reduction

The combination of the green roof and green wall technologies
wouki reduce the amblent temperatures of the local area and
rban plantings have proven to mitigate heat

4 Primary Flyways

+ Pacific
* Central
+ Mississippi

¢ Atlantic
* Atlantic will be the focus
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Fragmentation

» Fragmentation has led to various consequences that have directly impacted bird species. The literature
suggests the following changes among bird species. Generally, with the reduction of habitat for bird species,
specifically grasslands, the overall reduction has led to lower species richness (Schmiegelow 2002).

Research continues to show that these bird species that have been fragmented are species specific. This
applies to the categories of birds being avoiders, adapters, and exploiters. Studies have documented that those
species of lower densities are more likely to go extinct. Species that are fragmented face attrition with limited
resources and typically do not survive in long term situations (Freeman et al. 2018).

Research Question

* This research investigates the willingness of companies and large corporations within the Atlanta
area, an area falling within the Atlantic Flyway, for green roof implementation that would facilitate
urban bird migration. Specifically, this research examines the design applications in green roofs
that can facilitate bird migrations through urban environments, leading to various benefits, most
notably, urban biodiversity.
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* Species Action Plan (Grant, 2006)

Case Studies * City Hall Plots in Toronto: The Bird and
Butterfly Meadow (Nowak, 2004)

Species Action Plan

* England
* Target Species: Black Redstart

* Green roofs were designed to minug the

conditions found on the derelict sites that the
redstarts lived m. The study concluded that there
does exist a potential solution to habitat loss
through green rool design.
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City Hall Plots in Toronto: The Bird and
Butterfly Meadow

* Toronto, Canada
» Target Species: Butterfly

+ The project concluded the potential of creating
specific green roof habitats in urban arcas fora
range of species. These studies highlight the
small-scale breakthroughs that have been proven
to bring bird species to urban areas, through
green roof design.

Site Specific
Background

Central
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Atlantic Flyway

* Focus is placed on the Atlantic
Flyway

* Fragmented due to various large
cities

City Fragmentation
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Atl t : Johns Creek
anta =
b Duluth
Green roofs = Pl
6| Comers
~ Marietta ASI:?AE
North Park @&
Dunwoody
Smyrna Libum
Jinings Brookhaven
Tucker
ableton
High Museum
of Art
L Symphony
Tower Destur
Sam Nunn _
Al
Atlanta City Hall
Grasham Park
East Point
Panthersville
Calege
|l ——___ =] Park
q 2 ami Conley

Symphony Tower

Owned by GE Assets Management
* Built in 2006
» 18t floor
= 35,000 sq. ft.
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ASHREA

* Owned by ASHRAE Commercial
+ Bulltin 2008
+ 1,800 sq. ft.

Atlanta City Hall

* Owned by City of Atlanta
* Built in 2003
+ 3,100 sq. ft.
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High Museum of Art

* Owned by High Museum of Art
* Built in 2008
* 6,680 sqg. ft.
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North Park 500

* Owned by the Bank of Ireland
* Built in 2007
= 59,000 sq. ft.

Sam Nunn Atlanta Federal Center

* Owned by the GSA
* Built in 2010
* 68,0005sq. ft.
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Plan of Work

» The plan of work would be to contact various entities of the buildings with the green roofs selected. The
owners of the green roofs have been listed. The contact points would be reached through email and phone.
With the contacts made, the survey would then be conducted virtually for ease and quickness. After the survey
has been conducted, follow up interview will be conducted with those willing. Some incentives could be
implemented at this point if participation is low.

Survey

* b6 Sections
* Questions about their role/position
* Benefits of green roofs
* Benefits to wildlife and birds
Question on knowledge of flyways
Bringing back flyways to urban environments
Demographics
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Expected Results

* The results of this survey will bring evidence of willingness for industries to implement green roofs
with a greater purpose outside of the aesthetics. The results will provide evidence for research
incentives in green roof designs that can facilitate migratory birds along the Atlantic Flyway. This
evidence will be applied for further designs of green roofs within the Atlanta Area.

Intellectual Merit

+ This research 1s multifaceted in its application and importance towards landscape architecture and
urban planning. The key issues highlighted are most notably urban biodiversity, along with the
urban 1ssues that have been discovered by previous literature on heat island effect etc. This
research shows promise in the incentive for green roof application for a larger ecosystem. The
migratory systems have shown to be stressed due to urbanization and the study shows some
applications of green roofs that could facilitate migratory patterns for the benefit of the larger
system, but also the benefit of urban biodiversity within various large cities along the Atlantic
Flyway. The application of this study could be done within any flyway around the world, and the
benefits could be equally as applicable as this is an issue that applies to other areas outside of the
United States.
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Section 1

What fs your current pesition within the company?

How long have you been working at this location?

Are you aware of the green roof within the building?
Yes No
Do you have access to the green roof?

Yes No

Section 2

Do you enjoy having a green roof in the building?

Yes No

#Anz you aware of the psychological benefits that green roof brings?
Yes No

Did you know that there are also benefits for wildiife?

Yes No

Are you aware of yearly bird migrations?

Section 3

Did you know that Atianta falls within the Atlantic Fiyway?

Yes N

Did you this is one of four flyways within the United States?

Yes No

Did you know that this green roof could potentially mpact this migration pattern?
Yas Na

Would you be interested in learning about the benefits from a green roof design?

Yes No

Section 4
On a scale of one to ten how interested are you in green roofs?

1 2 3 4 5 6 7 8 9

Would you be willing to allow the implementation of a green roof that brings benefits for migratory birds?

Yes No

‘Would you like further access to the green roof?

Yes No

Would you be interested in the results of the design study?
Yes No

Section §

What is your age?

What s your ethnicity?

What is your gender?

‘What is your annual income?
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STUDENT WORK MEDIUM

Combating Density in Modern Use Communities

Post Occupancy Evaluation of Patrick Square, Central, South
Carolina as a Model for Mixed Use Villages

Density, Urban, Rural, Townhome, Condominium, Single Living, Mized Use, Village Living

Alex Leonard
LARC 8210
Dr. Nassar

ABSTRACI

The study and evaluation
of subdivisions and communities
is an essential step to developing
and understanding objective
characteristics of success. Design
is taught as a cyclical process of
planning, implementation, and
evaluation, furthering design
standards. The past several
decades of residential design has
been categorized with row
housing, slab on grade lots, garage
entrances, and high volume of
street scape. Development of

commercial zones, mainly for

Flgure 1-Site Plan of Patrick Square

convenience, has separated

idential and ul cc ities, requiring the need for automobile focused design and

amenities (Schurch, 2021). Mixed-use designs that begin to connect commercial and residential
zones. such as Patrick Square in Central, South Carolina, are used as models and precedent for
design, yet merit as to why they are used is arguably inadequate. With detailed and complex
designs that include a mixed-use approach, combining residential and commercial aspects,
understanding such designs with a holistic approach is often difficult. This research is a Post

Occupancy Evaluation of Patrick Square which focuses on the opinions, preferences, and

action of its residents. Qualitative and quantitative data regarding experiences,
development, and social impact of Patrick Square will provide a model for mix used
communities as well as a model for evaluation of implemented residential design. The design
and procurcment of survey responses from a variety of user sources within Patrick Square aims
1o asks questions of what occupants and visitors deem as sources for their overall enjoyment and

satisfaction of living or visiting in Patrick Square. The designed survey methods and questions

2
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will be guided by precedent studies such as Preiser, Rabinowitz, and White's 1988 Post
Occupancy Evaluation of New York City, New York and Hofer’s 2008 evaluation of False
Creck North in Vancouver, Canada. With the additional resources and study of design standards
Iscape Joiraal, the

from L ial qualities observed at events and within the daily

patterns of Patrick Square will prompt logical responses of habilants that can be deemed as
successtul or unsuccesstul design programs. This evaluation of Patrick Square is meant to
provide conclusions on the effectiveness of mixed-use neighborhoods and resident satisfaction
with the incorporation of walkability, proximity to commercial zones, planned exterior
maintenance, communal open space, and community programming. This research also aims to
double as a model for Post Occupancy Evaluations in similar mixed-use residential spaces and
add to the general knowledge or research methods and rescarch design within the ficld of

Tandscape Architecture,

INTRODUCTION

Withinthe American
population, close to 40% of the
population (ages 20-35 and 65+)
live in single person houscholds
(“US Population by Year, Race.
Age, Ethnicity, & Mo

As land use and sustail
become scarcer within suitable
living areas. density of’

homesteads becomes a topic that

Figure 2-The streot outside of Rick Frwin's Steak House archilects, engineers, and

specitically landscape architects tace every day. Do we build upward and form skyscraper
homes? Do we restrict the open space of subdivisions 1o make room for more homes? Do we

take away privately owned land from homeowners?
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An emerging trend of residential design that begins to address the larger issue of land use
and sustainability is the mixed-use neighborhood. These communities are characterized by a
variety of home typologies, a mix of residential and commercial zones, smaller lots, walkability,
cominon open space. and an emphasis on community social programs (Andrzejewski, 2009).
Economically, there is a peneral higher cost associaled with homes, but the cost covers village
greens, cleaner and sater roads, community events and public transportation (patricksquare.com).
The mixed-use neighborhood creates a unique community that focuses on both resident and
visitor, a feature found lacking in the traditional residential district today. Designs that
incorporate a wider variety of user demographics creates local significance, relevance, and high
use, The process for design of these mixed-use communities shifts priority from vehicular access

e (Cook. Bose, Marshall, & Main 2013).

and circulation to human scale and exp

The quality of life of the next generation starts with the quality of living today.
Fvaluation and understanding the quality of living is a beneficial study in tems of design and
suceess of planned programs and integrated concepts. The method of evaluation of mixed-use

developments in this rescarch is a Post Oceupancy Evaluation, a mix of case study, hehaviorl

observation, and survey methods. Case studies of well-functioning mixed-use subdivisions will
provide characteristics and plausible solutions 1o open space restrictions and design. Asking
theso residential communities their preferences on mixed use housing charactenistics will give us
firethand qualitative data on the human condition in these communities. This research

investigates the opinion, preferences, and of residents inn mixed-use ¢o

and their defining characteristics.

Answering and giving possible solutions (o residential design that address the mixed

design provided a suitable option for development in both urban and rural settings. The qualities

and faults discovered in existing mixed-use communities will add to a database of design

cets will be able to implement these strategies and characteristics as

5. Landscape arcl

both functional and aesthetic components of design while offering a personal connection to

homeowners, their livelihoods, and their futures.

Figure 5-Downtown Mixed Use Propasal

An opposing approach to the modern day subdivision design that creates uniform and

housing co i the Mixed Use typalogy was developed. Starting in the

with technological ad . resid: 1

1970°s, as a way to mix ur

began to model the historic small town America atmosphere. The term “Mixed Use™ is drawn

from the varicty of building plans within these communities. Single family, multi-family.
detached homes, rental homes. commercial developments, and village greens were combined 1o

mimic small towns across the United States. Sustainable technology around energy use.

were built into residential zones that

materials. water and planted I

surrounded open village greens with parks. play arcas, and shared gardens. The economic risk

associated with housing designs such

Village Homes in Davis, California were
deemed oo high. and the model of the

mixed use village was placed on a shelf with

Residenyja)

many other optimistic designs. Today,
problems around cconomic balance,
ecological emphasis, and immediate need
for residential complexes could be solved
with the Mixed Use typology. (Francis,
2002)

Figure 6-Mixed Use Diogram

LITERATURE REVIEW

Urban Sprawl Design
To better understand the benefits of the Mixed Use (or village) subdivisions, the

comparison (o the modem day subdivision creates a firm line of distinction. The modern day

subdivision is not guite so modem, as ma ivisions look identical to those built in

newer su
the post World War 2 era, The end of the second world war saw an enommous population boom
in the United States. Not only did the nation see the return of soldiers, many who started a family

of their own, but it also saw a wave of immigration that the likes of have not been scen since. To

tackle this growing population and housing shortage, the idea of the standard row housing along

wstreet with n gamge and driveway was created. Almost al to cach other, each house was
affordable, casy to construct, and replicable all across the United States. Today, some floxibility
has been added, such as custom homes, but many characteristics are exact mirror images of the
1950°s and 1960°s. Neighborhoods have been designed to create privacy and small relations with
neighbors. Achieved through cul-de-sacs, prioritized window frontage, large property lots,
vegetated privacy screens and fences, large interior rooms, and a sense of seclusion, these
modern subdivisions became pockets of isolation and poor land use that created lost
communitics ( Andrzejewski, 2009 and Schurch 2021).

Figure 3-Past WW! Urban Sprawl
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Patrick Square, Central SC

A child of Village Homes in Davis, California, that
dreams of being a model for mixed use development,
is Patrick Square in Central, South Carolina. Located
within ten minutes of Clemson University, and
directly off US Highway 123 leading straight into
Greenville SC, this mixed use development isa
pertect case study for determining the success of

similarly designed residential communities today.

Containing “preserve homes, single family.

Figure 7-Location Map of Potrick Square

townhomes, and single level villa homes™, the

Teathl

community is described as a * integrated ity with amenities targeting

children, parents, college students, and the elderly. Homes are situated off the highway,
separated by a commercial district that includes a village green, Prisma Health sponsored
medical facility, multiple restaurants, a butcher, winery, brewery, and hotel. This town center is
stated to foster social communitics among residents, locals, and visitors. The newest addition 1o
the long list of amenities is “The Inn at Patrick Square”, a luxury hotel with a restaurant that
targets a higher class demographic brought Lo the arca by Clemsan University. The village also
promotes the “OLLI” program, designed to help upper aged adults contribute to the community
and enrich their own lives with like minded individuals. The list of what there is to offer within
Patick Square continues for pages advertised online. This list offers invaluable launching points
that proves Patrick Square is a perfect case study to determine the potential for mixed use

residential communities.

11

case studies and mixed use development design. Patrick Square as a case study and POE will be
a model for Landscape Architecture to follow and learn from, regardless of the results and

lessons concluded.

INTELECTUAL MERIT

As an objective evaluation of Patrick Square. this research is designed to identify,
qualify, and quantify the success of this mixed-use development from the perspective of the
habitant and visitors. The focus on habitant and visitor is derived from the concept that Patrick
Square is mixed use. With distinct residential and commercial zones. a holistic approach
incorporates the multiple populations of Patrick Square based on the reasoning for occupancy.
For the powers that he and oversee Patrick Square, assuming the presence of an [OA or

Commerce Doard, data collected, and conclusions analyzed are both benelicial and necessary for

future planning of events or development, along with the fon of clements that lack to

achieve their designed purpose in the eyes of the habitants.

“The intent of
this research, outside
the direct results of
the Post Occupancy
Evaluation, 1s lo
determine and create
a best standards
model to research
mixed-use

developments., As

already stated in the
Abstract and -
- Fiuré 5 The Cormer Bulcher and Pharmacy of Patrick Sauare
Introduetion of this
paper, evaluations of mixed-use develop often lack or allow elements of review to be

PROJECT BACKGROUND

Using Patrick Square as a case study, performing a Post Occupancy Evaluation will
produce significant results to conclude whether or not mixed use residential developments are a
more compelling solution to the real estate market than the traditional subdivision design.

Surveys will produce first hand data on the experi and p of residents, sp

numerous demographics through age, occupation, education, and lifestyles. Iistorical data
spanning, the lifetime of Patrick Square will produce a timeline staring at the earliest plans
through construction and all the way to additional amenities that have been added during the
community's tenure. Population studies that dive into the number of occupants in the village
green and commercial district will ultimately determing its success by the number of users not

only from the residential district but from visitors and adjacent communities.

The data
collected is
expected to
highlight the
cost-henefit
analysis of
Patrick Square as
a direct
competitor to
cheaper
alternatives. The

objective success

of amenities will
be a key
conclusion in this analysis. Research conducted will be centralized around the experience and

Figure 8-Weekend Farmers Market ot Patrick Square, 2022

ramifications of habitants and visitors. Patrick Square valus is not contained within the property
lines of the communities. but reaches beyond the boundaries into the larger scale city and county.

The POE that is conducted will result in potential characteristics that can be replicated in similar

d for the sake of research and conclusions is small

adowsd, B h simply
minded and weak in terms of design and understanding methods. This project has a strong

emphasis on research procedure, integrity, methods, target populati or , preceds

and methods of analysis. To use this project as a case study or precedent for future study of
similar mixed-use developments would be more beneficial for understanding methodology and

procedure to validate the concluded data rather than simply arrive at a conclusion.

The purpose of this paper seeks Lo reach a specific professional field as well. T
Architecture. a heavily design based profession, lacks the aspect of research and review
following implementation. They eyelical nature of design requires evaluation and review,
lending research within design the opportunity to strengthen subsequent designs. Punches 1998
Introduction to Soctal Research dictates that Case Study and Post Occupancy Evolutions are
strong methods of review and revision. By modeling significant aspects of the methads of
research conducted within the realm of study in Patrick Square, this project offers Landscape
Architecture a model of review and revision. Firms and designers will add significant value to
the validity of their work if they work can be proven successful through Case Study and Post
Occupancy Evaluation. Research, while primarily sourced to conclude data, Landscape
Architecture can specifically use evaluative research to defend, review, and progress design

standards of mixed-use development.

RESEARCH METHODS

Post Oceupancy Evaluations (POL) are conducted to better understand the workings of a
built environment, specifically the success of the experience of eccupants and their satisfaction
of lifestyle. The qualitative characteristics of experience are near impossible to record in their
entirety. Most models of PO focus on identilying and studying a range of developed characters
of the site. The most acoepted model and categories come from Preiser, Rabinowitz, and White
in 1988 when conducting a POE of New York City, USA. The evaluation of sub-categories of
New York City, based on the perspective of occupants, reflects the design intention to design

p ions. Preiser, Rabi . and White lude that the major sub-categories are
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# Planning

#  Programming
*  Design

= Construction
«  Occupancy

o Recyeling

Patrick Square, while a complex development. would be more successful studying by
focusing on Programming, Design, Construction and Occupancy. The rich program of activities
within Patrick Square: one of the strongest selling points for occupants and locals, validify and

encompass the loudest experiences to evaluate. Occupancy includes more than the physical

presence of habitants, but the character of oceupancy. This constitutes the study of quality of

materials, size of homes, amenities within homes, economic balance, proximity. and drivability.
Evaluating the design aspect of Patrick Square requires comparison between initial design and

the final implementation. Studying construction, in the terms of this project, specifically relate to

the continuation and the stages of development that support the initial design. Patrick Square has
expanded several times since the initial construction, within the residential and commercial

Zones,

Previous POEs of subdivisions and residential developments, while qualitative and

experience based, lack a strong source of analytical comprehension, Conneetivity, environmental
impacts, demographics, and social status are easy data points to collect, however are glossed
over and ignored. The analysis of this data speaks 1o the systemic Filure of sites. Patrick
Square’s design speaks toward environmental cleanliness, diversity, and social cohesion,

requiring collection and analysis of these categories.

“The research design for this POE will include two surveys and observational studies of
special events. The necessity of conducting a survey is entirely relevant to the identifiable
resource of the human experience in relation to the ressarch question. With much of this project
relating to the suceess of occupancy and experience, the best method of firsthand data collection
that can be compared and contrasted among occupants is to conduct a survey of said occupants.

Questionaries that incorporate a mix of multiple choice and scalable questions will provide a

The second survey will be for the visiting demographic of residents. Their opinions,
preferences, and satisfaction are based on short, sporadic experiences of Patrick Square that are
different from long term residents. These surveys will be handed out on 67 x 6” squares witha
OR code and project overview on each side. These slips will be handed out at special events such
as Weekend Fammers Markets, Movie Nights, and Tailgates. The same survey will also be posted
o the visitor’s boards and public events boards around Patrick Square and through the Patrick

Square Facebook group.

The behavioral observation will occur to monitor the density of people through elements

of Patrick Square. Studying the multiple uses of Patrick Square, observers will take notes and

record the counts of people whe visit the multiple residential types, the commercial zone, and

supporting facilities.

Surveys will be open during May, June, and July, the most visited and popular months of
the yearto be outside and for Patrick Square. Surveys will be placed on residents doors the first
weekend of May, and both surveys will be handed out on the third weekend of each month to
target the most people throughout the summer. Facebook links will be sent out at the beginning
of the month as to no clutter or bombard participants. Observations will occur the third weekend

of the month as well, and last three hours from 11am to 2pm.

GENERAL CONDITIONS

For the days of each survey, the weather should be clear, ¢ and temperate as 1o

encourage the most participati

and be tolerable by surveyors. Transportation will be supported

by Clemson University vehicle renting services, specifically a van. Flyers, door hangers, and

surveys will be printed at Clemson Variety and Frame, The need for volunteers varies task to
task. The place door hangers on residences. a team of six would be needed to cover both sides of
three streets ata time. The team that would be handing out surveys on weekend events would be
a team of three, and the observation team would be another three. Each event will include

transportation, lunch, and materials,

direct ison between e: i as pants and their overall opinion and enjoyability of

said experiences. There will be two surveys conducted, one for permanent habitants who reside
in the residential corridor of Patrick Square, and another for the visiting habitants who reside
within the commercial corndor tor special events, programs, and the convinee of commercial
amenities. The two surveys combined will illuminate a broader picture on the success and
evaluation of Patrick Square as a mixed-use development. The addition of an observational study
will be beneficial for the subconscious use of Patrick Square. The study of habitants often skims
over the mundane daily activities that do not seen to stand out. These habits are lost in surveys
as they do not normally fall under quantifiable characters. With much of this study relying on the
experiences of the habitants, the exciting and personal experiences must be compared and

contrasted with the almost forgettable activities that would be seen through daily observation.

‘The combination of survey and observation is the strongest mixed method research that
can be conducted regarding the Post Occupancy Evaluation of Patrick Square. With the detention
of evaluation and the idea that Patrick Square is a case study of sorts, the best approach is to try
to gain the most holistic and comprehensive understanding of the daily lifestyles and experiences
of the occupants of Patrick Square. Surveys and observations will produce the widest range and
most comparable data for the defense of design strategies for the overall success of a mixed-use

development.

PLAN OF WORK

The first survey specifically targets the opinions, preferences, and satisfaction of
residents who live long term in Patrick Square and its resident zone. These patrons have molded

their lives so lightly with Patrick Square that their survey responses give an everyday answer Lo

the research question. QR codes will be printed on door hanger fliers that will be attached to each
residence. On the front is the QR code and on the back is a quick overview of the project, its
goals, and why participation is encouraged, but voluntary. The same survey will be posted on the

neighborhood Facebook page, adding an electronic method of outreach to get more participants.

EXPECTED RESULTS

The Residents Survey will reveal the opinions, preferences, and satisfaction levels on

resident’s experiences and the elements of Patrick Square. Their responses will highlight specific

programs, concepts, and physical features of Patrick Square and Mixed- Use Design that can be

analyzed as positive or negative. The Visitors Surveys will tell us the opinmons, preferences, and

level of satisfacti

1 of the experiences of visiting Patrick Square. The results will specifically

reveal visitors' thoughts regarding elements of Patrick Square that were ereated for non-residents.
The Behavioral Observation will result in habits and patterns of residents and visitors. These

. 3 I

habits and pattems will show p

of istics and physical features.

The survey questions and observations will direetly highlight the residents’ opinions, preferences,

and satisfaction with Multiple Tlouse Typologies. Smaller TLots, Tigh Density Living,
Walkability and Circulation, Public Programs, Proximity to Commercial and Retail Shops,
Common Space, and Environmental Planning, The answers to the opinions, preferences, and

satisfaction with these mixed-use elements will determine the overall effectiveness of Mixed-Use

Developments as a high-density design.
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B. RESIDENT SURVEY
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APPENDIX

A. INFORME:!

1D CONSENT FORM

You are asked to participate in a research study funded by the School of Architecure, Arts, and

Humanities and conducted by Clemson University Dep of Landscape Arch The
purpose of this study is to study the occupants of Patrick Square and their opinions, preferences,

and satisfaction with amenities and characteristics of Patrick Square.

Participation in this survey is completely voluntary, anonymous, and will take less than 10
minutes. I you choose to participate, you may quit at any time without penalty of any kind. If

you choose to discontinue the survey, your results will be discarded.

Your answers will be anonymous. The results of the study may be published but your name or
any other identification will never be known. Participating in this survey present no foreseeable
risks or direct benefit to you. However, data recorded by this survey has the potential (o answer
research questions beyond the scope of this work, therefore, data generated by this survey may

be kept in perpetuity.

You may keep a copy of this consent form for your records. Would you like a copy? 0 Yes 0 No

If so, which format, paper or email?

I you have any guestions or concerns about the research, please feel fiee to contact Principal
Investigator Principal Investigator Alexander Leonard (xxx-xxx-xxxx) or Principal Advisor Hala

Nassar (XXx-XNE-XXXX)

This research is approved by the Clemson Institutional Review Board. If you have questions
regarding vour righte as a research subject, you may contact the Clemson Institutional Review
Board, Phone (864-636-0636, Email: irb/d clemson.edu

Thank you very much for your willingness (o help advance this research.
Sincerely,

Research team
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SECTION 1 - LIVING STATUS
This section is to answer questions regarding your living conditions and status in Patrick
Square

How long have you lived in Patrick Square ?

Your answer

Is your heme in Patrick Square your first home?

O Yes
QO No

What feature of Patrick Square was most appeal when you decided to move?

Your answer

How many people live in your household?

Your answer

LARC 8210 RESEARCH METHODS
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Da children (under the age of 18) live in your household?

O Yes
O o

How satisfied are you with your personal home? (1 being the least and 5 being
maost)

SECTION 2-PUBLIC AMENTIES
This section regards the multiple zones of Patrick Square and Public Programs within the
community

Do you prefer to maintain your personal lawn space or have a third party maintain
it?

O | prefer to maintain it myself

(O 1 prefer a third party to maintain it

23

Do you prefer to visit the store in Patrick Square over others in the area?

O Yes
Q No

Do you feel safe walking through Patrick Square?

Q) Yes
o No
Q other

In a month, how often do you attend Public Events at Patrick Square?

Your answer

If someone in your household works, how long is their commute?

Your answer

What feature of Patrick Square do you most enjoy or appreciate?

Your answer

22
How satisfied are you with the public spaces in Patrick Square? (1 being the least
and 5 being the most)
1 2 3 4 5
O O @] & O
How many days a week do you use the stores and offices in Patrick Square?
Your answer
Do you prefer to walk or drive to the stores at Patrick Square?
O wak
Q Drive
O other
How satisfied are you with the roads around your house? (1 being the least and 5
being the most)
1 2 3 4 5
O O @] @) O
24

What feature of Patrick Square do you least enjoy or appreciate?

Your answer

What other comments do you have about your preferences, opinions, and
satisfaction with living in Patrick Square?

Your answer

SECTION 3- DEMOGRAPHICS
This section is simple demographic information to sort responses and categorize answers

What race do you identify as?

() White or Caucasian
Asian

Alfrican America
Native or Eskimo

Other:

O 00O
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‘What age group best identifies you?
QO o018
Q 19w
QO 303
QO 4060
QO o0+

What is your total house hold income?

QO Below $20000

O 520,000 to $60,000
O $60,000t0 $100,000
O $100,000 to $200,000

Q) Over$200,000

Never submit passwords through Google Forms.

C. VISITOR SURVEY

brl
Do you typically visit alone or with others?

O Alone

O With others

Do children (under the age of 18) ever visit with you?

QO Yes
O No

How satisfied are you with the experience of visiting Patrick Square? (1 being the
least and 5 being most)

(@] @] o o @]

How satisfied are you with the roads around Patrick Square? (1 being the least and
5 being the most)

@] @) O @] O
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SECTION 1- VISITING STATUS
This section will ask questions regarding your vi

ng experiences in Patrick Square

How long have you been visiting Patrick Square ?

Your answer

How did you discover Patrick Square?

Your answer

What is your typical reason for visiting Patrick Square? (You can list more than one
reason)

Your answer

What feature of Patrick Square is most appealing when you visiting?

Your answer

28

How satisfied are you with parking around Patrick Square? (1 being the least and 5
being the most)

O O O O O

Rank the Quality of public areas in Patrick Square

o O O O O

How many days a week do you visit Patrick Square?

Your answer

Do you generally walk or drive to visit Patrick Square?

QO walk
Q Drive
Q) Other
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Do you prefer to visit the store in Patrick Square over others in the area?

QO Yes
O Ne

Do you feel safe walking through Patrick Square?

O Yes
O Ne
O other

In a month, how often do you attend Public Events at Patrick Square?

O Option 1

What feature of Patrick Square do you most enjoy or appreciate?

Your answer

What feature of Patrick Square do you least enjoy or appreciate?

Your answer

31

What is your total house hold income?
O Below $20,000

O $20,00010 $60,000

(O 560,000 to $100,000

O $100,000 1o $200,000

QO over $200,000

Shatixm

Never submit passwords through Google Forms

30

SECTION 2- DEMOGRAPHICS
This section is simple demographic i to sort and rize answers.

What race do you identify as?

(O White or Caucasian
QO Asian

O African America
(O Native or Eskimo

O other:

What age group best identifies you?

QO o8
QO 1929
O 3039
O 4060
O 0+
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* Design is a cyclical process of planning,
implementation, and evaluation

AbStraCt OverVieW * Evaluation is meant to better and further the quality
of design

* Residential Design has been categorized with row
housing, slab on grade lots, garage entrances, and
high volume of street scape (Schurch, 2021)

* Large commercial districts have shifted circulation
towards vehicle focused traffic (Preiser, Rabinowitz

and White, 1988)

3

*« Mixed-use designs connect commercial and
residential zones, such as Patrick Square and are
high density designs that address practical land use

¢ This evaluation of Patrick Square will summarize

resident’s opinions, preferences, and satisfaction

Master Plan of Patrick Square with mixed-use design

Introduction

* 40% of the US Population live in single
family homes (“US Population by Year, Race.
Age, Ethnicity, & More.” 2022)

* As the population grows and masses migrate
to large cities, Density becomes one of the
largest design criteria

¢+ To address land use as the population grows,
an emerging trend is Mixed-Use
Neighborhoods

» Characterized by a variety of home
typologies, a mix of residential and
commercial zones, smaller lots, walkability,
common open space, and an emphasis on
community social programs (Andrzejewski,
2009)

* These mixed-use communities shifts priority
from vehicular access and circulation to

human scale and experience. (Cook, Bose, - = & N k‘i L

Marshall, & Main 2013) The street outside of Rick Erwin’s Steak House

4
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Are Mixed-Use Communities a Successful

Solution to'Handling High Density?

This rescarch investigates the opinion, preferences, and
satisfaction of residents in mixed-use communities =
; baged on their expkriences

Literature Review

Urban Sprawl
Mixed-Use Neighborhood
Cornel at Markham
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Why do we have Urban Sprawl?

While considered a modern design standard. the origin
of the common subdivision today 1s identical to the
models post World War 2

Population boom required enormous spaces designated
for residential construction to meet housing demands

Men returning from war. immigration, and the Baby
Boomer generation

Character of Urban
Sprawl

To provide quick construction at a low

cost, materials were easily manufactured
plastics, wood, and brick. Houses were
placed simply on a brick foundation and
lacked little individual character from its

neighbors

The spread of housing and the expanses
between residential and commercial zones
re quired priority of amenities and

circulation for automobile traffic

(Schurch, 2021)

Common suburban house, Fort Worth TX
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Urban Sprawl Today

There has been flexibility in materials and

custom home designs
Still the idea of privacy and low density

Cul-de-sac, larger lots. driveway entrances,
window frontage to the street, vegetated

privacy screens, create pockets of isolation

City and state highways separate commercial
districts and residential districts creating traffic

complications (Andrzejewski, 2009)

¢ Highway 83 in Denver, Colorado

Requirement of the Automobile

To achieve low density and continue sprawl,
the only feasible method of movement was the

auto mobile(Andrzejewski, 2009)

Required the additional resources of Oil,
Gasoline, Service Stations, Highway Systems,

Steel, Plastics, Manufacturing. Car Sales Lots

The automobile became a requirement for living

and functioning in society

To balance high density with the need for the
automobile, there must be careful
consideration to pedestrian movement. parking,

safety. and traffic circulation
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—— Mixed-Use
Nelgh borhood Mixed-Use is derived from the incorporation of residential

: i
identiz |

Res

b

Design for Mixed-Use in downtown areas

Developed in the 1970°s to mix the need for high dense
urban spaces, design, and advanced technology

Model the traditional Small-Town America atmosphere

commercial, and additional space rather than just housing

districts

Complete
Commppitizs

Mixed-Use Design Elements

Owner
* High Density
* Smaller Lots

Common Environmental Communal

. 1 0o ne
ATenities Design Programm ing

: ; « Common Park « Shared Gardens

« Commercial g Parkine Plans
Retall ‘p: & - Parking Plans

+ Sustainable « Eneray
Technology Production

« Planted » Municipality
Landscapes

» Entertainment
» Office Space
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Cornell at
Markham,
Canada

Ormiginally planned in 1994, this 200-acre
Cornell at Markham, Canada

section of the city was planned to hold 27,000

people. along with schools. commereial offices

and supermarkets

Would follow several of the Mixed-Use

concepts

High Density

Mixed Housing Typologies

Retail. Commercial, and Office Spaces
Parks and Open Spaces

‘nvironmental Planning

Common Amenities
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Cons of Cornell at
Markham

The large scale of this project, and with it being a public
funded project has halted and relaunched the project
several times over

The most recent completion has been the surrounding
infrastructure and sub-urban zones

The plan for future construction requires residents to move
in and help fund progress

Still need roughly $600 million dollars

Has become reclassified and named as “Luxury Living”

Project Background

Patrick Square Clems on e
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Patrick Square

Located 10 minutes from Clemson University

Directly off Highway 123, connecting it to
Easley and Greenville SC

“Preserve homes. Single Family Houses.

Townhomes. and single level villa™

Commercial and Residential Zones, along with

public spaces, paths, and parks

Plans for Patrick
Square

“Walkable and Integrated Com munity™

Commercial Zone and Village Green act as a buffer
between the highway and residential buildings

Hotel, Prisma Health facility, Kite Hill Brewery, multiple
restaurants, a butcher, boutiques, and offices

Meant to foster social communities among residents,
locals, and visitors

Promotes the OLLI Program, a senior citizen activeness
program

Community programs for weekends, holidays, Clemson

football games, and year-round activeness

Parcel
%
s
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£
a
"
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Sq.FL Stories Flanned Use Parcel  Sq.FL Stodes Planned Use
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Why Study Patrick
Square?

The study of an already implemented
mixed-use development produces results
that shed light on the benefits compared

to traditional subdivision design

A Post-Occupancy Evaluation is similar to

a cost-benefil analysis

Data of resident experience and
satisfaction will isolate characteristics of
Patrick Square that are successful

clements of mixed-use design

The Corner Butcher and Pharmacy at Patrick Square

19

Merit and Importance

l. Understand the opinions, preferences,
and satisfaction of residents and visitors

in Patrick Square

2. Determine and create best practice
standards for Mixed-Use Design
3. Inform designers and Landscape

Archilects on user satisfaction of mixed-

use design

Entrance and Pavilion on the Common Green
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Methods of Research

Resident Sury

Visitor Surv

ervation

INFORMED CONSENT FORM

You are asked to participate in a research study funded by the School of Architesure, Arts, and
Humanities and conducted by Clemsen University Department of Landscape Architecture The purpose
of this study is to study the occupants of Patrick Square and their opinions, preferences, and
satisfaction with amenities and characteristics of Patrick Square.

Participation in this survey is completely voluntary, anonymous, and will take less than 10 minutes. If
you choose to participate, you may quit at any time without penalty of any kind. If you choose to
discontinue the survey, your results will be discarded.

Your answers will be anonymous. The results of the study may be published but your name or any
other identification will never be known. Participating in this survey present no foreseeable risks or
direct benefit to you. However, data recorded by this survey has the potential to answer research
questions beyond the scope of this work, therefore, data generated by this survey may be kept in
perpetuity.

You may keep a copy of this consent form for your records. Would you like a copy? o Yes o No If so,
which format, paper or email?

If you have any questions or concerns about the research, please feel free to contact Principal
Investigator Principal Investigator Alexander Leonard (xxx-xxx-xxxx) or Principal Advisor Hala Nassar
(XX-XHX-HHAK)

This research is approved by the Clemson Institutional Review Board. If you have guestions
regarding your rights as a research subject, you may contact the Clemson Institutional Review Board,
Phone (864-656-0636, Email: ith@clemson.eduy

Thank you very much for your willingness to help advance this research

Sincerely,

Research team

21
Consent Form
The consent form will be published at the
beginning of the survey. ensuring that
participants see and read it before
proceeding to the study

22
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Resident Survey

https://docs.google.com/forms/d/e/IFAIpQLS
fY6INKJUCDPn9LzbiuUlnZwojoul _TO_-
al vOKIAxIMdfIg/viewform?usp=s{ link

Surveys will be accessed through a QR code
that residents can scan on their phones and

submit completely anonymously

QR codes will be found on flyers placed on

their mailboxes

23

Visitor Survey

ttps://docs.google. ¢ ‘orms/d/e/1 S
iF M P18 t90IBGe LWOVOU
mV3XR2d6ENvigiA/viewform 2usp=s{ link

Surveys will be accessed through a QR code
that visitors can scan on their phones and

submit completely anonymously

QR codes will be found on flyers handed out
at special events and placed on the flyer

boards around Patrick Square
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Count the number of cars entering and
exiting the three entrances around Patrick
Sqguare

Record the average limes of a visitors visit
Record the number of walkers through

public trails and paths

Count the number of people vs. cars that

enter

Observe and record the number of visilors
on a regular day vs. a day with a planned

public event

Resident Survey

These will be taped to residents’ mailboxes or slipped into

their mailboxes in the case of apartment mail rooms

Surveys are always available during the study and are

anonymous with only the answers being recorded
Visitor Survey

These will be handed out during events such as Weekend

Farmers Markets, Movie Night, or Football Tailgates

There are also several boards around the commercial zone
where posters can be placed regarding other surveys and public

events
Behavioral Observation

These observations will occur on well weathered weekday
afternoons and weekends, the predicated day for highest volume of

people. There will be a full week of study during each month

Behavioral Observation

Much of this study relies on the experiences

and behaviors of residents and visitors

This will study and compare specific actions

and places in Patrick Square

The observation will be a hands-off study by

an observer with a set list of observations

Plan of Work
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Expected Results

Resident Survey Results

The survey will reveal the opimnions, prelferences. and
satisfaction levels on resident’s experiences and the
elements of Patrick Square

Their responses will highlight specific programs,
concepts, and physical features of Patrick Square and
Mixed- Use Design that can be analyzed as positive or
negative

‘% Sidewalk along Cadet St. in Patrick Square
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Visitor Survey Results

These surveys will tell us the opinions,
preferences, and level of satisfaction of the

experiences of visiting Patrick Square

The results will specifically reveal visitors'

thoughts regarding e¢lements of Patrick

Square that were ereated for non-residents

Honey stand at a local Farmers MarKet in Patrick Square

Observation Results

Behavioral Observation will result
in habits and patterns of
residents and visitors

These habits and patterns will
show subconscious preferences
of characteristics and physical
features

CER

;\‘. | L i e
R
o LWl
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Overall Results

The survey questions and observations will directly answer the

residents' opinions, preferences, and satisfaction with
*  Multiple House Typologies

*+ Smaller Lots

= High Density

*  Walkability and Circulation

*  Public Program

=  Proximity to Commercial and Retail Shops

* Common Space

* Environmental Planning

Andrzejewski, A. V. (2009). Building Privacy and Community. Landscape Journal.
28(1), 40-55. https://doi-org.libproxy.clemson.edu/10.3368/1j.28.1.40

Cook, J. A, Bose, M., Marshall, W. E., & Main, D. S. (2013). How Does Design
Quality Add to our Understanding of Walkable Communities? Landscape Journal,
32(2), 151-166. https://doi-org.libproxy.clemson.edu/10.3368/1j.32.2.151

Francis M. (2002). Village Homes : A Case Study in Community Design. Laadscape
Jourpal 21, 23-41.
https:/www.researchgate.net/publication/251579102 Village Homes A Case Study

In_ Community Design

Heofer, N. (2008). Compilation Report of the Process, Findings and Recommendations
from the False Creek North Post-Occupancy Evaluation. Vancouver, CA: School of

Community and Regional Planning. University of British Columbia

Preiser, W. F., Rabinowitz. H. Z.. & White. E. T. (1988). Post-Occupancy Evaluation.
New York. USA: Van Nostrand Reinhold.

Punch K. Infroduction to Social Research : Quantitative and Qualitative Approaches.

London: SAGE Publications; 1998.

The answers to the opmions, preferences, and

satisfaction with these mixed-use elements will
determine the overall effectiveness of Mixed-Use

Developments as a high-density design

Sources and Citations
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USAFacts, 9 Sept. 2022,
https://usafacts.org/data/topics/people-society/population-
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population?gclid=Cjw KCAjws fuYBhAZEiw A5a6CDETdLfWrg3
tdkXOEcGTRI184Gbv3-

¢ 8HTHSIGGWTD4MA91BiiJJWcARoCx-s QAvD BwE.
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STUDENT WORK LOW 10/1/2022

Experimental and
Quasi-Experimental

SURVEY OF QUANTITATIVE RESEARCH
METHOD

The Basics

1) Reality can be defined through variables

2) Measure and test the variables
3) Study the relationship between the variables

4) Come to a conclusion to explain reality

Strategy: which method is used to answer the research question
In Experimental Research, the strategy is designed to compare certain things.
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Scientific Method

Accept

hypothesis
L)
v
Ask a Background Forma Test with an Analyze Report
question research hypothesis experiment / results / draw results
data conclusions

i i

Think! Reject
Try again... hypothesis

10/1/2022

The Experiment:

Manipulation of independent variable, random assignment to groups

The Quasi- Experiment:

Naturally occurring treatment groups, statistical control of variations

The Non-Experiment:

ji ; Naturally occurring variation in independent variables, statistical control of variables.

Still studying variables but doing it through observation, not intervention
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Study of Plants
in Classrooms

DLY VISIBLE LEAFY

HE PSYCHOLOGY,
DENTS AT A
N

Ke-Tsung Han
National Chin-Yi University of Technology

Hypotheses

Limitedly visible leafy indoor plants can reduce the psychophysiological stress of the
students.

Limitedly visible leafy indoor plants can enhance cognitive functioning, focus attention,
and even improve academic performance of the student.

Limitedly visible leafy indoor plants can reduce student misbehavior.
Limitedly visible leafy indoor plants can reduce hours of student sick leave.

The influences of limitedly visible leafy indoor plants on students’ psychology, behavior,
and health will change through time.
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Variables

INDEPENDENT DEPENDENT CONTROL

The Cause The Effect Other Factors

The Cause is appliedto a The Effect is measured A group is created that does
treatment group and compared not have the Cause applied OR

specific factors are controlled

* The goal is to have groups be alike except for the treatment being applied
* How do we do this?

7

Experiment and Control Groups

Experimental group: Contrebgroups nb-plants in the

—

plants,ihthe: 7 ' classroom S

Independent variable: THE PLANTS!
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How to Control Variables

Why? There are some factors that might affect the outcome of the relationship we want to
study or cause the data to be improperly interpreted.

Physical Statistical

Physical Statistical

Variables are controlled in the design and Variables are controlled in the analysis of the
application of the research — before data — after

1. Randomization: not systematically present . Stratification: analyzed separately

Restriction: not allowing any variation 2. Partial Correlation: separated from

) . ) relationship with other variables
Matching: matched trait by trait

Analysis of Covariance: separated first
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Defining Variables

DISCRETE VARIABLES CONTINUOUS VARIABLES
“Vary in category or type “Vary in degree, level or quantity
‘Example: occupation, presence of absence of  Example: age, height, weight, degree of

something interest
*Sharpens comparisons ‘Occurs on a continuum, more flexible

“Interval of measurement: distance between
each rank

Latent Traits

In social and psychological research, a characteristic
or trait that is not directly observable

The interaction with the environment can produce observable
indicators or items

These items can infer the level that a trait is present

What are some observable interactions with the environment
that we can use to infer level of stress?
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7////
%85 /%% Constructing the
| <4 Measuring Instrument

1) Define what is being measured

2) Choose a measuring technique

3) Generate indicators

4) Pilot test with 5-6 people

5) Formal second draft with ~25 people

6) Modify and reduce scale in order to
select the best items

Measuring Techniques

1) STAl — measure immediate anxiety perceived by individuals, uses a 4-point
scale, 20 statements

2) RCS — measure if an environment helps reduce mental fatigue, 7-point scale,
22 statements

3) RS — measures the influence of environment on psychophysiological stress, 9-
point scale, 8 statements

4) WBM — determines attention level, 5-point scale, 26 statements

5) Objective data:
Exam scores, hours of sick leave, punishment records
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Controlling the Administration of Survey

- The selection of the experiment and the control groups was randomly

- The same research assistant conducted the surveys for each group
* Survey given during regular class meetings at the same hour on the same day.
« Randomly decided which group would take the survey first

* Fach survey took about 10 minutes to complete.
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RELIABILITY VALIDITY

‘Consistency over time *Content validity

‘Internal consistency ‘Criterion related validity (concurrent,
redictive
*High reliability = low error variance 8 )

‘Construct validity
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What are the independent,
dependent and control
variables?

INDEFEMDENT: Cause, Treatment
CEFEMDENRT: Effect

CONTROL: simtlar graup far cam parizan
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What type of variables?
Are there latent traits?

DISCRETE OR CONTINUOUS
LATENT: hidden, not directly observable
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Does this experiment add
to the body of knowledge?

LANDSCAPE ARCHITECTURE, ARCHITECTURE, CITY PLANNING

20
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s this a well designed and
applied experiment?

ARE THERE WAYS IT COULD BE IMPROVED?
ARE THERE OTHER WAYS IT COULD HAVE BEEN CONDUCTED?

IF YOU WERE TO DO THIS EXPERIMENT, HOW WOULD YOU HAVE
APPROACHED IT?
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Compare/ contrast each
experiment

22
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How does the conclusion of
this research affect how you
would approach a design?
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How could we synthesize both
experiments into a new one to
expand body of knowledge further?

24
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New Experiment

Research question

Hypothesis

Independent variables
Dependent variables
Control group/ covariates

Measuring instrument

25
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