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ABSTRACT
GREEN SCHOOLS THAT TEACH: IDENTIFYING ATTRIBUTES OF WH®-

SCHOOL SUSTAINABILITY

The combination of green school design, green organizational behavior, and
aligned educational goals sets the stage for the attributes of green sol@usrhe
teaching tools. School facilities, whether functioning well or not, serve asfpbwer
pedagogical ‘instruments’. If the power of these attributes as “thmeensional
textbooks” was harnessed the impact on learning for the next generatiodeoftst
would be limitless.

This research study focused on five LEED certified green schools promoting
sustainability through building design, operations, and curriculum. Participatioglsc
were LEED certified and offered a formal environmental education gmgihe
purpose of the study was to explore the combination of attributes leading tassucces
developing a methodology for best practices resulting in a model for whaetsc
sustainability. This model can be used as a tool for those seeking to establish whole-
school sustainability informing the development of ‘green schools that te@ldtal,
national, and international levels. Participams=(77) included school principals and
administrators, parents, community members, teachers, and support staff witigbuildi
professionals responded to an e-survey relevant to sustainability itegdasign

process approach, organizational behavior, guiding educational philosophies, and the role



of the building and grounds in curriculum. Responses provided an illustration of whole-
school sustainability in action.

Shared sustainable values among stakeholders formed a supportive culture
informing decisions about facility design and curriculum and guided the whole-school
sustainability process. The physical context of participating schoaferesd successful
whole-school sustainability through hands-on learning opportunities for students and
physical representation of the entity’s values. Finally, the alignofeustainability
values within culture, curriculum, and facility operations was found to be ttiithe

success of whole-school sustainability.
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CHAPTER |

INTRODUCTION

Learning is the process whereby knowledge is created through the
transformation of experience.

David Kolb (1984, p. 41)

The National Center for Educational Statistics (2007) reported nearly#4%
school principals in K-12 facilities were displeased with their school bugdend
perceived deficiencies in these facilities interfering with utton. In response, school
design has begun to change. Changes include greater efficiencies in kieklggs and
greater attention to the needs of teaching pedagogy. Without a change in scigool desi
those responsible for district budgets will continue to find it difficult to opgade
performing buildings with steady increases in utility costs.

Poudre School District (PSD) in Fort Collins, CO is combating this problem by
setting and implementing aggressive energy goals in new schools and renovainmes
1994, PSD has completed 190 energy efficiency projects (Poudre School District, 2011).
The ongoing yearly savings from these projects is $561,000 with an accumulated saving
of over $2 million (Poudre School District, 2011). Mentioned as one of the greenest
school districts in the U. S. (Gutter, 2010), PSD began the transformation toward gree

school environments by targeting the energy efficiency of thalities. PSD’s



approach has served as a model in terms of project outcome for distect-wid
transformation to sustainable measures.

As districts replace or renovate facilities, understanding a buildiffgst®n
student performance can inform decisions about shaping the learning environment.
Project design objectives, used to guide the design of the physical spaces, areonly
element in the creation of healthy and productive school environments. Countless other
variables should be considered in the design process so that the resulting educational
facility cannot only be a model of high performance standards, but also actigelyee
students in the learning process.

Power of Design

The built environment frames the quality of life in the U. S.; Americans spend
over 90% of their time indoors (The Center for Green Schools, 2010). Interior
environments enhance learning and understanding through increased functional support
and improved environmental health when specific attention is paid to sustainable
principles and specific design attributes. Beyond a functional backdrop enveloping
activities, the design of interior learning environments can be harnessetbol to
manifest and shape teaching and learning values. Facility design isranrdaéipped
and potentially powerful tool in the enhancement of school programs.

Design can transform the world. It can put right what is wrong in our
communities. It can address society’s most intractable ills. Properlyineobil
design could make a whopping impact on deep-rooted dilemmas such as the
ravages of poverty, the miserable state of the American education systetne a
failure of criminal justice. It can do nothing short of move mountains (Farson,
2008).



What if the built environment respected and supported the natural environment as
well? “In many ways, the environmental crisis is a design crisis. kkansequence of
how things are made, buildings are constructed, and landscapes are used” (Van,Der Ry
as cited in McLennan, 2004, p. 5)

Aligning educational objectives to encompass sustainability addressesrsonc
about the future in terms of quality of life and learning. Green building creategext
for students to learn about sustainability. If provided with green schools, r@igemef
students will have a chance to learn about sustainability, positioned to become
environmental activists. Providing green schools for every ghildn a generations
the mission of the U.S. Green Building Council's Center for Green Schools (USGBC
2009). This generation of students will be sustainability natives — as a generation
experienced in more sustainable lifestyles capable of driving global market
transformation (USGBC, 2009).

Though a green school facility is a critical tool in the education of sustaipabil
natives, the facility is one component of a larger and more complex systerm Gree
schools are not achieved through green building alone; all aspects of a school mus
embrace the same sustainability principles as their building’s desigssdnae, a
holistic approach must be used to weave sustainability through this compler.syste

McLennan inThe Philosophy of Sustainable Des{@004) definedholistic
thinkingas a primary principle guiding sustainability. “Holistic thinking... attentpts
widen the circle of understanding...to comprehend the connections...exist[ing] between
all things and more specifically to aspects of the design process andithe bui

environment” (McLennan, 2004, p. 218). The role of sustainability in schools considers



more than the building and site design; curriculum, operations, maintenance,
organizational behavior, and community involvement are each of vital importatice i
conceptualization of a truly holistic learning environment.

To examine the interrelated dimensions within school environments, Owens
(2004) developed the School Climate Model (Figure 1) meshing four primary
components: ecology, culture, milieu, and organization. Ecology refers to thegbhys
qualities of the environment, such as site, architecture, equipment, and technology.
Culture refers to the values and behaviors of the members of the school commitnity wi
milieu describing the social patterns and psychosocial dynamics anolegtst (Owens,
2004). Organization encompasses teaching pedagogies and the social hveitanchy
schools. Overlaps of these four dimensions demonstrate symbiotic adpbetse
relationships, with each component influencing the others. This model remains wique a

the only school environment model holistically addressing the student learning

experience by including the built environment as a primary factor (Gislae08).

N
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Figure 1L Owen's (2004, p. 192) School Climate Model



The Whole-School Sustainability Movement

A recent movement, Whole-School Sustainability, addresses each aspect of
school climates suggested in Owen’s model. In this approach, schools incorporate
sustainability into all aspects of theirganization,manifested in school governance,
pedagogical approaches, curriculum, resource management, school operations, and
grounds (Henderson & Tilbury, 2004). The mission of whole-school sustainability
programs is to educate studefaissustainability, in contrast to earlier environmental
education programs whose missions were to educate stathenisustainability. This
subtle difference places emphasis on active engagement. Henderson and 2004yy
conducted an international review of whole-school sustainability programsidorg!
whole-school approaches to sustainability were vital elements insetbomove toward
sustainable communities (Henderson & Tilbury, 2004).
The Rise of Green Schools

Studies investigating effects of green building design on occupants have imhdicate
green building occupants experienced fewer rates of absenteeism, lowerrtueindve
higher productivity (Heschong Mahone Group, 1999; Kats, 2006). In 2007, the USGBC
released the LEED for Schools Rating System to focus on school speciis fact
including indoor air quality, daylight, and acoustics.

The LEED for Schools Rating System recognizes the unique nature of the desig

and construction of K-12 schools. Based on the LEED for New Construction

rating system, it addresses issues such as classroom acoustics, asieg,pl

mold prevention, and environmental site assessment. By addressing the

uniqueness of school spaces and children's health issues, LEED for Schools

provides a uniqgue, comprehensive tool for schools that wish to build green, with
measurable results. LEED for Schools is the recognized third-partyasdarfdr



high-performance schools that are healthy for students, comfortabledbetea
and cost-effective (USGBC, 2010).

In Greening America’s Schools: Costs and Bengfitgs (2006) validated green
building does not come at high premiums as originally assumed. According stuthys
premium for green is typically 2% of total cost of the project. Green schddinys on
average are 25-30% more efficient compared to conventional buildings, use legss wate
produce less waste, are cheaper to maintain, and enhance occupant productsyity (Kat
2003). When a small increase in total project cost is compared to savingsrotlifeti
energy costs, there is potential financial savings equal to ten times iddanmgstment
to construct a green building (Kats, 2003).

Incorporating green design strategies into curriculum has become an important
piece in the development of green schools, demonstrated through the development and
dissemination of the LEED for Schools Innovation in Design credit focused @mmagtil
the school facility as a teaching tool. To achieve this credit, a school must develop
curriculum utilizing the building and grounds to teach environmental principles to
students (USGBC, 2009).

Purpose of the Study

The apparent untapped potential of green school design and its undefined role
within whole-school sustainability invites further investigation. The purpose oftitig s
was to conduct exploratory research on the combination of attributes leadingtesssu
whole-school sustainability program, to develop a methodology and model of best

practices. This model can be used as a tool for those seeking to establishcivbole-s



sustainability informing the development of ‘green schools that teach’ &t hat@nal,
and international levels.
Study Objectives
The study sought to document and synthesize results of surveys distributed to key
contributors to holistic green school development into a best practices guidtufer f
school planning and development. The study collected data about individuals’
experiences with the green school design process and the establishenesiodé-school
sustainability program. School administrators at the district and schoblteaahers
using the facility, the building project team, and parents of children attendifegthisy
were invited to participate in the study. A developed survey instrument sopghon:
a) building design and process;
b) educational culture (leadership, organizational structure, perceptions about
sustainability and values); and
c) integration of green building components into curriculum and learning activities
A small number of leading schools are striving to accomplish whole-school
sustainability; however, the process executed to achieve this objective dnudiohegies
that worked well have not been well documented and disseminated. If sustainable
environments are the goal of schools in the near future, foundational resescéssary
to make sense of the processes leading to successes, measured by intedination of
environment with teaching and learning. Using an e-survey to include as many
respondents as possible, documenting this knowledge of whole-school sustainability
followed by dissemination of processes as best practices can serveingl@ospd for

future holistic green school development.



Research Questions

Three research questions frame this investigation of green schools:

Q1. Were the core constructs of culture, facility, and curriculum evident in the
experiences of individuals engaged in whole-school sustainability?

Q2. Is there a sequenced process taken by schools practicing whole-school
sustainability?

Q3. What attributes facilitate the smooth execution of the process to achieve
whole-school sustainability?

Terms and Definitions

The following definitions define this research inquiry:

Environmental stewardship | responsibility for environmental quality shared by

all whose actions affect the environment (EPA, 2005).

Education for sustainability | a transformative learning process ... [equipping]
students, teachers, and school systems with the new knowledge and ways of
thinking ... [needed] to achieve economic prosperity and responsible citizenship
while restoring the health of the living systems upon which our lives depend”
(The Cloud Institute, 2011).

Environmental education | a learning process that increases people’s knowledge
and awareness about the environment and associated challenges, develops the
necessary skills and expertise to address the challenges, and fasbelessatt
motivations, and commitments to make informed decisions and take responsible

action (UNESCO, 1978).



School facility | the physical elements of the school environment; including,
school building, technology, grounds and gardens.

Holistic thinking | a way of thinking widening the circle of understanding in
comprehending connections existing between all things; more specifioally, t
aspects of the design process and the built environment (McLennan, 2004, p.
218);

Innovation in design | a category under the LEED rating system providing design
teams and projects the opportunity to achieve exceptional performance above
requirements set by the LEED Green Building Rating System and/or innovative
performance in Green Building categories not specifically addregstbe hEED
Green Building Rating System (USGBC, 2009).

I ntegrated design | design solutions simultaneously addressing and solving
several challenges within a single solution embodying the work and reqatseeme
of multiple disciplines (McLennan, 2004, p. 222).

LEED | Leadership in Energy and Environmental Design, an internationally
recognized certification system for green environmental design tifiéscand

sites providing third-party verification (USGBC, 2011).

Lifecycle cost | cost to obtain, operate, repair, and decommission (or salvage) a
building over a defined period of time (Kwok & Grondzik, 2007).

School environment | the total space within which children learn, not just
architecture and landscape architecture, but inclusive of equipment, furniture, and

the context within which the school is located (Dudek, 2000).



Sustainability | meeting the needs of the present without compromising the ability
of future generations to meet their own needs; measured by the triple bottom line
environmental responsibility, economic prosperity, and social equity (Humblet,
Owens, & Roy, 2010).
Sustainable design | a design philosophy seeking to maximize the quality of the
built environment while minimizing or eliminating negative impacts to the natural
environment (McLennan, 2004, p. 4).
Whole-school sustainability | the incorporation of sustainability into all aspects of
a school organization including: school governance, pedagogical approaches,
curriculum, resource management, school operations, and grounds (Henderson &
Tilbury, 2004).

Research Perspective

As a passionate advocate for green schools, | enter into this researchvathject

a belief in the value of green school design and the positive impact this method of
building has on occupants. Through my work in the green building industry and my
proximity to Poudre School District, a green school district, | have ditessrvation,

experience, and access to successful green school design and operations.

Delimitations

As of December 2010, 275 K-12 education facilities in the U. S. had received

LEED certification. The research design limits investigation hoals certified under
the LEED for Schools or LEED for New Construction rating systems betweearya
2005 and December 2010, to observe current perspectives on green school development.

The study will also be limited to schools serving grades pre-kindergartergtheighth.

10



Of these 267 educational facilities, 141 meet the specific criteria (AppARdiANn
important condition for participating schools is that the school also provides
environmental education (EE or EfS) as a structured program. Fourteen siabols t
were LEED certified and delivering a structured environmental program considered

for inclusion to participate in this research study.
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CHAPTER Il

LITERATURE REVIEW

America’s schools annually enroll over 55 million students and more than 5
million faculty, staff and administrators. Therefore, over 20% of our population spends
at least six hours a day in a school building (The Center for Green Schools, 2010). Rick
Fedrizzi, founding chair of the USGBC stated, “Across America, the nextajemeof
leaders walks into classrooms, libraries, dining and lecture halls...comprgrthsir
ability to learn, not enhancing it” (Humblet, Owens, & Roy, 2010). A holistic apjgica
of sustainability principles in schools has the ability to enhance the quadity a
effectiveness of the learning environment.

The following review of literature encompasses three components anptt
whole-school sustainability: facility design, organizational behavior, and edoahti
philosophy (Figure 2). Research on green schools examines the effecenaddreols
design on occupants, the value of third party certification, and the impact of the
integrated design process. Second, the environmental change process ans tie role
leadership and organizational structure are examined in reviewing thegui

educational philosophies for experiential learning and environmental emtuc&inally,

12



research centered on the ability of a green school to be an instrument for teaching
provides an understanding of the ways in which physical properties “teach.”
Green School Design

The design of school facilities has remained relatively unchanged in ti200as
years. Our nation’s school facilities are built to comply with healfefysaand welfare
codes, but inadequately support teaching missions due to the design’s poor alignment
with pedagogy. Many exhibit poor ventilation and inadequate lighting; and many more
are simply too old to adequately maintain (USGBC, 2009). Cost is a major barrier
school districts improving their facilities; the capital required to build qedate a
school facility is often daunting. As school facilities continue to degrade, it s mor
important now than ever before to recognize the opportunity to rebuild sustainably.

The idea that the built environment plays an important role in education is not
new; however, understanding ways in which this environment can be enhanced or created
is scarce in the research literature. Schools are often an uninspirisgo$emepty boxes
with the primary objective to adequately accommodate a maximum numsteidents,
pushing students through an assembly line of state approved curricula vatlobtth for
students to develop a sense of ownership or involvement in their learning environment.

Few have seen the advantages of these design approaches, and fdvagestill
proposed alternate systems to enhance learning, interaction, communicatidil) and s
development. Taylor (1993, 2009),limking architecture and education: Sustainable
design of learning environmentd)allenges designers to view a building as a functional
art form, motivational center, three-dimensional textbook, and a silent curricaysor

(1993, 2009) and Orr (1993) believe the built environment is the physical reflection of

13



the values of an organization with the ability to convey these values to student
Teachers are directed to achieve competencies for state-mandaey tequiring
students be tied to textbooksinimizing opportunities for students to learn concepts that
are challenging to quantify by multiple-choice examination. Concepts such as
community values, social responsibility, and environmental stewardship are not
commonly included in state tests. Green building, when designed according to
sustainability guidelines, illustrates these learning concepts raisied a question:
“What if the school facility itself was the vehicle helping to convegéhalues to
students?”
Value of Third Party Certification

Project certification, the result of a third-party verification procissa public
confirmation of sustainability efforts. Project teams can claim thatiditgiis green,
but without third party certification, public trust in this claim is difficulthird-party
certification systems spur change in building practices. Credits fwouad acoustic
design, air quality testing, and shared-use of facilities, push project te@mssider new
approaches. One credit included in two certification systems (LEED for Scinwabl
Collaborative for High Performance Schools) is “School as a Teaching Took"ciddit
has helped illustrate the opportunity for architecture and design to be usedgogeda
With the increased awareness and popularity of the “School as a Teachingrédal’
increasing numbers of educators and designers embrace the possinititigstentials of
the physical learning environment and invest in further research and explafat

untapped educational opportunities.

14



Rating systems help define and integrate the attributes of green buildingg, br
public attention to the movement, and result in improved environmental quality. The cost
and health benefits of green building have made it a sensible argument in scigvol des
In December 2010, there were 87 certified projects under the LEEDHopbSaating
system in the U. S., and 1,043 registered school projects in the process of LEED
certification (USGBC, 2010).

Collaborative for High Performance Schools (CHPS) defines green schools as
being “healthy, comfortable, energy efficient, materials efficieater efficient, easy to
maintain and operate, commissioned, environmentally responsive to site, a builting tha
teaches, safe and secure, a community resource, stimulating archi@otuaelaptable to
changing needs” (CHPS, 2004; National Research Council, 2007, p. 24). This definition
further supports the belief that schools have a profound impact on their occupants.
Integrated Design

In order for a green building to be efficient, cost effective, and equitable, an
integrated design process is required. Integrated design solutions sioustgraeldress
and solve several challenges within a single solution embodying the mark a
requirements of multiple disciplines (McLennan, 2004, p. 222). The results of this type
of problem solving are described by Berry (1982) as “Solving for Pattefifiing a
good solution as one that solves more than one problem simultaneously.

For a solution to solve multiple problems, all stakeholders need to engage in the
integrated design process. Participation is not limited to the design tegrar(ihitects,
interior designers, engineers, contractors and consultants), but encaguessainity

members, teachers, students, parents, and administrators as collabortters pathe

15



process. Their voices and concerns are essential to understanding projeandjoals
objectives. Synergies, inefficiencies, and potential problems are mdyeigastifiable
when all disciplines and stakeholders discuss design solutions together.

A staple of integrated processes in sustainable development is the design
charrette. “Charrettes are basically intense design brainstornsisigrse that look to
solve a particular design problem by quickly generating multiple schematdss)
through the input of various team members (McLennan, 2004). A common vision and
measurable goals, established during the charrette, are used to gjededesign
solutions. To establish vision and goals relevant to the unique needs of a school project,
school stakeholders such as community members, teachers, administration, patents, a
students must join design discussions. The Center for Green Schools proposed “by
inviting the community to be part of the collaborative process to green the schoell as w
as including them in on-going sustainability initiatives, a green school can bacome
source of civic pride” (2010).

A concern of the design industry and clients is this process may be madye cost
Although the design team may be required to spend more time in collaborative sjeeting
potentially increasing design fees, the results of a properly executgdatetk design
process outweigh up-front costs by clarifying information and requiremers stiart
rather than at a later stage in the design process producing an even biggemitepard |
of cost. “As a result of the integrated design approach, green schools can lwe thelt f
same cost — and in some cases, for even lower costs — than conventional schools” (The

Center for Green Schools, 2010).
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As mentioned previously, the state of American school facilities is far lthaar
it should be, and it is widely agreed that improvements can be made. However, we
cannot keep designing in the same way we always have and expect difsuvdtst r*If
we want to change the result, we must first change the process that led to the resul
(McLennan, 2004, p. 86).

Cost versus Performance

A green school is a school building or facility that creates a healthy envinbnme
conducive to learning while saving energy, resources and money (The Centexdor G
Schools, 2010). Green schools are supportive and efficient spaces, which inspire the next
generation of leaders to value their environments. Green schools help lower operational
costs and reduce waste, while also encouraging the active involvement of ocoupants
these conservation efforts, teaching them to be responsible stewards(fbef@r
Green Schools, 2010).

The perception that green building increases costs often dissuades oiganizat
from building green; however, articles such as “Greening Americhsoés Costs and
benefits by Kats (2006) show that any cost of green building is far outweigheetgy e
savings and benefits to occupants. These benefits to occupants stem from a healthier
indoor environment and result in improved health, performance and attitude.

Disproving the myth that green building is more expensive is the first step to the
adoption of green building techniques. Often, simply using the term “green” implies
costly, and thus dissuades school boards from adopting these practices. For example,
when Poudre School District of Fort Collins, Colorado first decided to build green

schools, they opted to use the term “high-performance” to describe the buildinga&ppr
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instead of green (Franzen, 2009). After proving the cost-effectivenessrafpeach,
the district embraced the term “green” and has since adopted other greamgsr(gg.,
lunch waste composting and environmental clubs).

A seminal study by Kats (2006) of Capital E illustrated the perceptiogrban
building costs more has no basis. His findings showed green schools average a 3%
increase in cost, but have a financial return of 20 times that amount (Kats, 2006).
Benefits accumulate through lower water and energy use, increased tetehigon and
lower health costéats, 2006). An additional benefit, not measurable in dollars, is the
increased competitiveness of the school. As parents are provided greater mthoice a
freedom about where to send their children to school, the benefit of green building will
become even more valuable.

Research on the healthy indoor environment present in green buildings
demonstrates benefits beyond cost effectiveness into the realm of sesptalsibility
(USGBC, 2009; Kats, 2006). In 2005, the Committee to Review and Assess the Health
and Productivity Benefits of Green Schools attempted to synthesize empidcal a
theoretical studies measuring the relationship between student outcomebaoid s
facility design (National Research Council, 2007). The committee found diffscalt
task due to a basic dilemma when researching educational achievementiailes/a
influencing students’ performance are hopelessly vast. Students spend an average of 40
50 hours a week in a school facility; therefore, about 75% of their time is spent in other
environments such as their home or neighborhood playground. The validity of measuring
the effects of green building on students is questionable. Within a school the@gre m

interrelated systems affecting student performance besides the pbgsicanment
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(e.q., curriculum delivery, teacher competencies, socio-demographics, hatibicias
such as the No Child Left Behind Act; National Research Council, 2007).
User Impact

Elementary schools have been the primary focus of many studies comparing
facility design to student performance (e.qg., Edwards, 2006; Heschong Matoupe G
1999; Kats, 2006). Students of this age primarily remain in the same classribotmewi
same teacher for the majority of their school day. This allows feweblesito
influence the student, allowing the influence of their physical environment to be
explored.

Though research is limited, and the nature of the school environment makes
conclusive and comparative findings difficult, studies show a positive relatiossisis
between specific design variables and student performance (Edwards, 2006aNati
Research Council, 2007; Tanner, 2008). The most widely studied variables of indoor
environmental attributes are daylight and indoor air quality. The presencgightlaas
dramatically affected the productivity and performance of building occsiffeieschong
Mahone Group, 1999). A landmark study by the Heschong Mahone Group (1999)
focused directly on school environments and found a positive and highly significant
correlation between student performance and presence of daylight in class(@oens
school’s test scores showed students progressed 15% faster in math and 2366 faste
reading when their classroom included a large area of windows (Hesclatmoné
Group, 1999). Skylights and the presence of operable windows were also found to

significantly impact student performance (Heschong Mahone Group, 1999)

19



An increase in student performance in well-designed or green schools may be
attributable to increased student pride in their school facility (Edwar@6) 20 his pride
may stem from green schools often receiving attention from the media and dtgoport
the surrounding community (Edwards, 2006). Community support of a school plays a
large role in the school’s success with education largely a communityvendasi the
educators at the Reggio Emilia School fervently believe (Edwards, Gandinind&akp
1998); green building builds community support. In the corporate world, green pride is at
work; in a recent survey, 87% of executives perceived their company’s commusgfg im
improved after participating in green building (Kats, 2006).

In a survey conducted by the National Foundation for Education Research,
researchers found students who moved into a newly designed and constructed school
reported a 30% increase in feelings of safety, a 34% increase in school pride 14846 a
increase in overall enjoyment of their school experience. A significant dedrea
bullying, lower rates of student and teacher absenteeism, and a decredééuimateer
were also identified (Rudd, Reed, & Smith, 2008). This study did not address the
potential of a Hawthorn effect because the survey process was cloddtytte
relocation of students to their new school; therefore, it is conceivable thes effere
exaggerated. Their findings suggested greater student satisfaction ealbvesiébeing
are evident in newly designed and constructed school environments. New or renovated
facilities attempting to meet green standards may also benefit frotalized
perceptions of the learning environment.

Governor Caperton of West Virginia recognizes the symbolic importance of a

school facility within a community. The state had experienced a stealyedec
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educational performance; but, instead of investing dollars in educationalmpsyghe

governor decided to invest @aducational facilitiefMeek, 1995). West Virginia’'s

schools were rundown and neglected; communities were not proud of these educational
facilities and felt no ownership, thus, they did not value education. The governor
reasoned, “If the people were proud of their schools and vested in them, they would value
learning, and their children would value learning, too.” (Meek, 1995, pTh¢ overall

impact of this investment was an increase in community pride in schools and the
development of a positive sense of place (Meek, 1995)

Often, improved productivity, performance, and happiness are simply by-products
of overall improvement in health. The main contributors to improved health are better
day lighting and indoor air quality, making it difficult to analyze whether aszd
student performance is due to overall building design or these variables alone thé&/he
quality and amount of daylight or fluorescent lighting is compared to student level of
stress hormones, levels of daylight in concert with seasonal changegtradund
impact on student health (Kuller & Lindsten, 1992). The implications of these fsnding
suggest designing classrooms without windows may have a harmful effectnoonieor
patterns, stunt body growth, and increase absenteeism (Kuller & Lindsten, 992).
addition, students’ visual access to the natural environment, whether through windows or
indoor plantings, decreased stress and improved cognitive function (Wells, 2000).
Improved lighting has a large impact on eyes in terms of improved vigithldschong
Mahone Group, 1999). This may result in a decrease in eyestrain and headaches,

conditions especially true if artificial lighting used in addition to daylgpscifies
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electric ballasts instead of magnetic ballasts, resulting in decr@asounts of flicker
(Heschong Mahone Group, 1999).

Another common health risk in today’s buildings is poor indoor air quality.
Individuals spend 80-90% of their time indoors (USGBC, 2009); however, poor air
quality is often unnoticed by occupants but clearly reflected in the number of sgk day
and in employee complaints. In schools, poor air quality can have pronounced effects on
asthma and allergies, increasing sick days taken by students and teaater2(86).
Because nearly 25% of our nation’s schools are considered below standartedlesig
with minimum required performance for lowest cost, with air quality and veatila
rarely regulated by the state, these poor air quality conditions will rkekt Gontinue in
years to come (Kats, 2006).

Educational Philosophies

Educational philosophies supportive of green school design include education for
sustainability (EfS), environment-based education (EE), need for naturdjngpdad
experiential learning. Each of these philosophical positions considers natune and t
human relationship of people to the built environment.

Education for Sustainability (EfS)

In a study by Henderson and Tilbury (2004), principles of education for
sustainability were found to be of vital importance to whole-school sustainability
programs. “Education for Sustainability (EfS) is defined as a tranafomrearning
process ... [equipping] students, teachers, and school systems with the new knowledge

and ways of thinking ... [needed] to achieve economic prosperity and responsible
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citizenship while restoring the health of the living systems upon which our livesdiep
(The Cloud Institute, 2011). Education for sustainability empowers learnersite are
more sustainable future, to improve quality of life, and to be skillful and knowledgeable
global citizens (Henderson & Tilbury, 2004).

The curriculum content of Education for Sustainability is viewed as a “whole
system” of interdependent, mutually beneficial concepts (Cloud, 2005). Coratconte
areas might include carrying capacity, management of resourcespimtectedness of
human and earth systems, principles of citizenship, learning to think creagidhebating
for multiple perspectives, and the value of place including ecology, people and culture
(Cloud, 2005). The purpose of these content areas is to enable students to be active
participants in future sustainable development (The Cloud Institute, 2011). dunk CI
Institute refined these core content areas for use as a curriculum framearcepts
apply to five levels: individual self, classroom, school, operations, and community (The
Cloud Institute, 2011). These levels teach students knowledge, skills, attitudes, and
habits of mind conducive to sustainability, and provide direction to schools so they might
infuse these principles into their culture, curriculum, instruction, and assegsraetices
(The Cloud Institute, 2011).

Environment-based Education (EE)

A pre-curser to Education for Sustainability (EfS) was Environment-based
Education (EE). This method emphasizes specialized teaching methodspbiad tes
the place or environment in which the student resides. Culture, community, history, and
nature are important aspects of this teaching philosophy. Environment-basetaduca

also integrates interdisciplinary subject matter into problem and issed-b&arning
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experiences. It emphasizes the use of team teaching, learner-centenetians
constructivist approaches, and self-directed learning (NAAEE & NEETF, 2001)
Adoption of these methods has been found to help produce “thoughtful community
leaders and participants and people who care about the people, creatures, and place
around them” (NAAEE & NEETF, 2001, p. 3).

The foundation of this educational philosophy is the belief that one’s interest in
the environment develops during childhood, frequently as the result of a significant
outdoor experience, the influence of family or teachers, involvement in an organization
that respects the environment, or the loss or degradation of a natural spadel that he
personal value (Chawla, 1999). The purpose is to provide these experiences in schools to
develop environmentally conscious students.

Need for Nature

Nature is increasingly something to “watch, to consume, to wear — to ignore.”
(Louv, 2005, p. 2). Louv suggested nature is an essential component of a child’s world,
and a child’s mental, physical, and spiritual health is positively affectéaelry
association with nature; in reverse, children are negatively affbgtéheir disassociation
with natur; termed by Loumature-deficit disorder.He did not use the term to describe
illness, but to illustrate human costs of alienation from nature. Identifiectefnclude
diminished use of the senses, attention difficulties, and higher rates of paysica
emotional illness (Louv, 2005). Studies have shown educational methods connecting
students to the natural environment improve students’ overall academic aréerm
(Athman & Monroe, 2004; Lieverman, Hoody, & Lieverman, 2000; NAAEE & NEETF,

2001; NEETF, 2000).

24



Modeling

The goals of EfS and EE encompass understanding complex concepts and
behavioral change. This leap from concept to behavioral change is often diffieut
school leadership does not model the sustainable behavior they are attemptirty to teac
Higgs and McMillan investigated the influence of school setting on sustaigabilit
behavior and found modeling is a significant influence on student behavior. The most
significant are role models (such as teachers), school facilities aratiopsy school
governance, and school culture (Higgs & McMillan, 2006). Learning from a model is
observational learning, involving attention to a model, followed by the retention and
translation of modeled actions into personal behavior (Pintrich & Schunk, 2002). An
observer will be motivated to retain this knowledge and emulate the model if they
perceive the modeled acts are valuable (Pintrich & Schunk, 2002). Motivatiorsggrea
when the model also presents information with enthusiasm and charisma (Perry, 1985;
Pintrich & Schunk, 2002).
Experiential Learning

Researchers in the field of experiential learning have noted how our expeanience
a place influences our understanding. Kolb (1984) wrote, “Learning is the groces
whereby knowledge is created through the transformation of experieriaek; B his
work on learning in museums, expanded this concept by saying “...a learner’s sttitude
values, or behavior may change as a result of a learning experiena, (B&Q5, p.
129). This concept of constructing knowledge through experience is an active theory of
learning (Hein, 1998) in stark contrast to the traditionally held theory i is

transmitted from teacher to student incrementally. Known as didactideirainés
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learning theory requires students to assimilate information, facts, ayddetxperiences
in an effort to form knowledge (Hein, 1995) as they experience the world around them.

Younger generations have expressed preferences for experiential, or hands-on,
learning methods possibly because of the increase in personal technology artdithe ins
feedback these devices provide (Silberman, 2007). For instance, in video games a player
learns by doing, by making mistakes and learning from them, and rewarde@éadith r
time scores. Even though experiential learning is preferred, the use of ddetttads
(i.e., the lecture) is still the most common teaching pedagogy. Howesenf re
publications suggest the use of experiential learning techniques is growbegr(tain,

2007).

The process of experiential learning at its most basic is “DO-REVIEBEARN-
APPLY” (Dennison & Kirk, 1990). As a facilitated, process, learners mustabeated
to develop the learning cycle. Motivation occurs when a learner perceivesetence
of the experience and sees ways in which the experience is applicable to their live
(Black, 2005). Therefore, an environment that invites engagement is not enough for a
user to engage; they must be facilitated and motivated to engage.

A constructivist teaching approach supports experiential learning. Conssunctivi
offers the most comprehensive theory on how individuals acquire knowledge by
interacting with their environment (Joyce, Weil, & Calhoun, 2009). Teachersgae u
to not only teach students content, but to teach students how to learn content (Joyce,
Weil, & Calhoun, 2009). This allows students to develop their individual learning styles

and take ownership of their own knowledge acquisition. Learning is not just basic
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acquisition; instead, it is the process of taking in knowledge, dissecting, angaaizd
restructuring it. Itis an active process centered on the learnergdindtides instructor.
Organizational Culture

School culture plays a large role in achievement, change and reform, and student
learning (Deal & Peterson, 2009). It is able to give meaning to peoplagytie
organization to values and traditions (Deal & Peterson, 2009). Culture includes aspect
such as core norms, tradition, mission, rituals, organization, leadership, rolesieonyric
and programs (Deal & Peterson, 2009). Artifacts, architecture, and rougnggabols,
or outward manifestations of cultural values and beliefs. The attributes efitres a
profound influence on “place” and the motivations and actions that occur in place (Cross
& Thomas, 2007; Deal & Peterson, 2009).
Leadership

The choice to build a green school illustrates a desire to begin the process for
environmental change in an organization’s culture or indicative of established
environmental values held by the organization. In the former, a shift in catjane
behavior (i.e., human behavior in the context of an organization (Owens, 2004, p. 76) and
environmental values insure the successful operation of the green school. Occupants need
to be supportive and engaged in recycling efforts, energy conservation, and passive
systems such as daylighting and ventilation. Green schools are designed toteepport
measures, but they cannot perform them in place of occupants.

To lead the behavioral shift needed in green schools, a charismatic leddar wi
personal commitment to change is needed (Schelly, Cross, Franzen, Hall, & Reev

“Charismatic leaders differ from other leaders by their abilityptofilate and articulate
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an inspirational vision and by behaviors and actions that foster an impressithreyhat

and their mission are extraordinary” (Conger, Kanungo, & Menon, 2000, p. 748).
Collective identity, empowerment, and heightened group task perforraemcesults of
charismatic leadership (Conger, Kanungo, & Menon, 2000). Reverence for a charisma
leader develops in followers when their leader is sensitive to the environnoege(C
Kanungo, & Menon, 2000).

A similar type of leadership empowering and inspiring action is transforenati
leadership. Transformative leadership inspires increased commitmenamizatgnal
goals, builds meaning, and inspires (Ryan, 2002). Leithwood (1994) has identifiad seve
dimensions of transformational leadership in schools. These include “building school
vision, establishing school goals, providing intellectual stimulation, offering
individualized support, modeling best practices and organizational values, denmanstrat
high performance expectations, creating a productive school culture, and developing
structures to foster participation in school decisions” (Leithwood et alitegisic Ryan,
2002, p. 992). The governance of green schools should act as a model of social equity
(Higgs & McMillan, 2006). This can be accomplished through participatory meses
and inclusion of teachers and students in decision-making (Higgs & McMillan, 2006).
Allowing students to be active participants in the governance and operation of their
school empowers ownership of their education (Higgs & McMillan, 2006).
Environmentalism and Organizational Culture

Organizations can engage in three methods of environmentalism. Compliance-
based environmentalism spurred by governmental regulations, market-driven

environmentalism driven by cost savings accrued through environmentalnefficiad
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innovation, and value- based environmentalism (Post & Altman, 1994). Two barriers
deter organizations from achieving environmental goals: industry barriers and
organizational barriers.

Industry barriers include technical information, capital costs, configurati

current operations, competitive pressures, and industry regulations.

Organizational barriers include factors such as employee attitudes, poor
communication, past practice and inadequate top management leadership. (Post &
Altman, 1994, p. 67)

Industry barriers are the first barrier tinatistbe overcome in the process of
environmental change. Location is an industry barrier for schools and educational
institutions. If a school is located in an area where building professionial&iesviedge
about green building, and city infrastructure that does not consider green apptoache
services such as recycling, the community will find it challenging tosemvi green
school. The building professions are increasing their knowledge and expenigneen
building, thus this barrier may cease to be an issue. For districts inipatiogss to
attain environmental change, the source of challenging barriers wansition to
organizational barriers.

Organizational barriers in green building often include a misunderstanding of the
true cost of building green, the perceived lack of tangible benefits, or the caorbiviat
political and social value systems. In addition, organizational barriers irtlede
attitudes of staff, poor communication, adversity to change, and poor administrative
leadership (Post & Altman, 1994).

Green Buildings as Teaching Tools
The combination of green school design, a green organizational culture, and

curriculum aligned with green practices and methodologies sets the stageHooato
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utilize their facilities and grounds as a teaching tool. School facititiede used as
pedagogical ‘instruments’ (Dudek, 2000; Taylor, 1993; Taylor, 2009; Orr, 1993; Orr,
1997; Higgs & McMillan, 2006). From first through twelfth grade, children spend over
14,000 hours inside school buildings; therefore, some level of influence is inherent in
their physical surroundings (Deal & Peterson, 2009). A building serves alscafilifor
the values an organization holds. Its design visually illustrates and markestscs
values an organization place — on its employees, on the work they produce, on their
clients, on their community, and on the environment.

Historic Systems of Communication

The built environment, inclusive of architecture, interior design, engineeridg, a
landscape architecture, has historically been a tool to communicate valuksngd
communicate functions as well as the intrinsic meaning of those functions. Thsuali
parallels and is exemplified in linguistics where semantics - the nggeahwords, and
syntax - the structure and order of words both operate as tools in expressing ideas. As
language is a tool to express ideas, the built environment is a tool to expresgHalees
2000).

The perceived interpretation of buildings is dependent on cultural and historical
significance of architectural form (Deal & Peterson, 2009; Hale, 2(of) example, the
use of classical Greek forms in Washington, D.C. representing stabilityr, povde
endurance. In Native American cultures, the use of symbols and patterns portrays
religious and cultural meaning (Nabokov & Easton, 1989). In essence, cultuva} hist

plays a significant role in the process of interpretation allowing fanfdrms with
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historical significance to communicate cultural ideas. Drawing frotnayering these
established forms communicates intrinsic meaning.

Meaning, in the larger sense, is both cultural and personal. Circumstances,
events, information, and symbols are embedded within meaning and contain unspoken
paradigms and value systems (Deal & Peterson, 2009; Starratt, 2003). Thesdxle
are a part of both space and place. Space as the natural and man-made envinmhment, a
place as the sense of meaning attributed to space (Cresswell, 2004). Placeitalibsig w
intrinsic meanings, is the first connection formed when entering a spaice 16985).
People imbue places, objects, and forms with different meanings; and their esspons
these meanings will influence how space is comprehended (Rapoport, 1982). An
individual's involvement in a place and ability to personalize space estabigense of
identity between individual and place (Hale, 2000; Rapoport, 1982).

Meaning in School Facility Design

When a school community comprised of students, teachers, faculty, and staff,
experience a green school, they do not only experience the physical or naturahgyace
experienceplacewith imbedded meanings and values. The connections, attachments,
values, and beliefs within a school are communicated to them (Cresswell 2@k,
2000). If sustainability is a guiding philosophy of a space, then sustainabilityevan
emanating value and constructing the meaning of the place.

As suggested by Hale (2000) and others, architectural forms communicate
meaning; however, architectural form is not the only form of communication. The
functions that occur within this form in the case of schools encompass aunrjcul

programs, communication, assessment, personnel, and discipline. The prominence or
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special features created by individual school spaces communicates sahaixp(Deal
& Peterson, 2009). Viewing school features collectively reveals a conyiswatues
and purposes (Starratt, 2003). This collective message is understogel"adt‘tells
students, this is howe conduct ourselves. This is whae value (Starratt, 2003).
Schools are the center of civic communities, thus a primary medium for woicating
the values of the community at large. They are essentially a tngst&fpression of a
community’s values (Deal & Peterson, 2009; Orr, 1993). This collective message
embraces a larger educational purpose.

As Orr proposes iArchitecture as Pedagoggesign without thought to
pedagogy results in buildings that “show little thought, imagination, sense of place
ecological awareness, and relation to ... larger pedagogical intemf”1@3, p. 226).
What lessons are conveyed through the design of America’s schools? Does the
dilapidated state of a school facility communicate community disregard fdrezhi
devaluing learning? Do we accept carelessness that accompanieseemeffiand adopt
callousness to the degradation associated with the production of energy analsnateri
(Orr, 1993, p. 226)? If it is desirable for future generations to be better steatamnds
their predecessors, they will require environments communicating values of
environmental stewardship. To educate for sustainability, the built enviromnilent
need to illustrate connectedness and responsibility to the larger world community.
The Power of an Integrated Approach

lllustrating the resource and cost savings of building efficiencies, caradigptg
schools as interactive museums inviting and enhancing learning by exploring,

discovering and engagement, revealing the building systems for occuparmtshe se
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structure and flows of the building exemplify a building used as a teachin@\toaims,
2010). Transparency is a core principle of these design ideas. Desigmagsadtent”
facility is essential for an effective teaching tool (Higgs & Mdahl 2006).
“Sustainable facilities and operations ...promote [sustainability educétyampdeling
sustainable practices, reducing the need to preach to students, creatirexafoont
conversations about sustainability, and providing hands-on opportunities to try
sustainable practices, increase[ing] student ownership and stewardship of thei
environment” (p. 46).

Conservation efforts occurring within a facility can be used as a pedabtaypl
(Schelly et al., n.d.). These efforts modeled by organizational leadership andedipport
by green school design strategies and planning efforts offer pragipiaagions of
conservation efforts. Sustainability is increasingly tangible to studdr@s they are
involved in the operations of the school (Higgs & McMillan, 2006). Allowing students to
contribute in meaningful ways to their school environment results in students cognect
knowledge about environmental concerns and environmental action (Higgs & McMillan,
2006; Schelly et al., n.d.). Establishing this connection assists students to apply these
concepts to their personal lives (Schelly et al., n.d.).

Classroom lectures, discussions, and experiments increase students’ knowledge
about the environment; however, these methods alone are inadequate to alter students’
attitudes or concerns for the environment (Tung, Huang, & Kawata, 2002; Ramsey,
1993). Schools that combine curriculamd environmental activities are more likely to
see an increase in environmental behavior (Tung, Huang, & Kawata, 2002) netessary

construct a culture of environmental stewardship in the next generation.
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Summary

Green school design has seen a steady increase in the marketplachy, partial
attributed to third-party certification systems bringing validity and etatklity to school
projects. The standards of third party certification systems push greemgsiiio
increase efficiency affecting lower life-cycle costs. Efficies are developed through
the integrated design process which brings together the projectneamer groups.

This process establishes common visions and goals, essential to projec andces
efficient long-term operation. Green design has evidenced increases intprgguc
performance, health and wellbeing, and satisfaction (e.g., Heshong Malmne1989;
Kats, 2006).

A school’s educational philosophies affect student experiences within thegdhysic
learning environment. Education for Sustainability (EfS) and Environmental Ezhucat
(EE) complement the goals of green school design. Teachers and school adimmistra
actively embracing these philosophies create models of responsibdistawardship,
teaching students to be active citizens in both their civic communities and the
environment. Students learn lessons of sustainability by experiencing aurriant the
built environment transparently demonstrating sustainable values.

School culture consists of elements such as core norms, traditions, mission,
rituals, organization, leadership, roles, curriculum, and programs. Leadeesfs@pl
large role in how each of these elements manifest. For successful whole-school
sustainability, a charismatic or transformative leader to leadfibre, enodels the
philosophy, responsibility, and democracy togbeen. Organizational barriers may need

to be addressed before a charismatic leader can guide the environmemgal piocess.
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In schools, architectural design is capable of communicating cultural values t
students, as well as larger pedagogical intents. The operation of thg,faniitthe
ability for students to interact with its operation, enhances the school’s abitigyan
educational tool.

Conceptual Framework

Three themes were drawn upon from the review of literature to construct the
conceptual framework for the study (see Figure 2). These themes--aegmymzational
culture, and curriculum--collectively influence the success of a schoamnega

teaching tool.

Figure 2.Conceptual framework for the study (Barr 2011)
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CHAPTER Il

RESEARCH DESIGN AND METHODOLOGY

This study is a nonexperimental between groups design examining the attribute
of whole-school sustainability. The questions posed to participants were framed by
appreciative inquiry (Al) theory an “approach to initiatinghange..associated with the
‘positiveness’ movement in psychology; rather than dwelling upon problems..., Al
encourages individuals to adopt a positive, constructive approach...” (Dematteo &
Reeves, 2011, p. 203). In this manner, questions posed to respondents were ‘positive’ in
nature, seeking to derive responses encompassing the positive impacts offgyeken sc
design. Data were collected using an e-survey (Appendix B) to allow parnisifrom
schools located across the U. S. to access the survey, maintain anonynrigégpand
within a reasonable period of time (thirty days). The use of an e-sails@wllowed data
to be easily transferred and analyzed.

The study population encompassed LEED certified primary grade schools
employing sustainable practices and environmentally oriented curricalpoRdents
from these schools included administrators, teachers, parents, and techidaay bui
professionals. The diversity of respondents added value to the data, providieg great

perspective and insight into these learning environments. Using a censuschbafs
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meeting the criteria of LEED certification and formalized environadentrriculum
(Table 1), a convenience sample of nine schools was séldaased upon the
recommendations of two expert consultants in green schools and sustainabihiugAlt
use of a convenience sample may limit generalizability, recommendationghigea
experts narrowed the choice of facilities to those most representathesiotlusion
criteria of curriculum and certification level.
Sampling Frame

The population included 14 school facilities certified under a LEED Rating
System between January 2005 and December 2010 and delivering a structured
environmental education curriculum (EE or EfS). The USGBC lists LEidiee
projects in an online project directory. As of December 2010, there were 26&a ki
12 education facilities in the U. S. Of the 265 educational facilities, 141 wifeede
under the LEED for Schools or New Construction rating systems between 2005 and
2010, and encompass grades pre-kindergarten through eighth grade. Fourteen schools
were determined to be practicing whole-school sustainability (Tabhg é&jdmining the
school’s website to evaluate mission statements and curriculum descriptrongftre
study sampling frame. Of these 14 schools, nine were contacted based on exper
guidance, and five consented to participate in the study.

The survey process identified the recruitment steps that were takengsee3ji
Principals were originally contacted using a phone script (Appendix Géstain level
of interest in study participation. Those principals who were not reached by phene we

sent an email containing the information in the phone script. Four questions were

! Schools included in the study
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included in the phone script: type of school, number of students and faculty/staf§nocati
of school, and project architect. Upon verbal agreement from the principal, a t&xt for
Letter of Cooperation (Appendix D) was sent by e-mail. The principal repliedsto thi
email with their consent. The principal acted as gatekeeper, inviting tiféitost
participate in the study. The Notice to Participants (Appendix E) and a Renander t
Participants (Appendix F) were provided in an email to the principal to assistrthem
promoting the survey to their staff. These documents included a study description and
the URL link to the survey. Not all invited participants may have directlyggaated in

the process of creating the school; however, they may contribute to an undegstdndi
values supportive of whole-school sustainability processes and goals. p@attiavere

not identifiable to the researchers in any portion of the e-survey assonangnaity.

Table 1. Schools Certified by LEED and Offering EE or EfS Curriculum

Project Name City State System Level Date Level
Barnard Environmental Magnet New Haven CT NC 2.1 IdGo  3/12/2008 P-8
Bertschi Center* SEATTLE WA NC21 Gold 9/16/2008 -8P

Hilltop Montessori School Birmingham AL NC 2.1 Géed  6/19/2008 P-8
Montessori School of Maui Makawao HI NC 2.1 Silver  9/17/2009 P-8

Prairie Crossing Charter School* Grayslake IL NC 2. Gold 2/7/2008 Elementary
The Willow School * GLADSTONE NJ NC 2.1 Platinum /13/2007 Elementary
Evergreen Elementary California MD NC2.2 Gold 2832009 Elementary
Manassas Park Elementary Manassas VA NC2.2 Gold 4/2@l0 Elementary
Pine Jog Elementary* West Palm Beach  FL NC 2.2 dGol 5/14/2009 Elementary
Second Nature Academy NASHUA NH NC2.2 Platinum 2522010 Elementary
Salmon Creek Occidental CA NC22 Platinum  11/1020 Middle School
Stamford Environmental MagneStamford CT NC 2.2 Silver 3/31/2010 P-8
Windrush School El Cerrito CA NC22 Platinum  7/2009 P-8
Learning Gate* Lutz FL Schools 2.0 Platinum 6/2R201 P-8

*schools consenting to participate in study
The cooperation of each school’s project architect, identified by the principals

was sought by phone contact. The project architects served as gate kaepibiey f
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project team members. The architects were informed of the school principadisnt to

be involved in this research. Upon the architect’'s agreement to participaanbe
communication procedures were followed. A survey invitation and reminder ennail we
provided, including instructions of forwarding the invitation to other project team
members in the fields of architecture, interior design, engineeringnssoning, and
sustainability.

The e-survey, including consent and completion directions, was accessible
between April 13, 2011 and May 6, 2011. In addition to the first survey invitation, two
reminder emails were sent to the gatekeepers (principals and projettas) to
encourage their participation and their staff's participation.

Instrumentation

The principal instrument of this research study was an e-survey (see ApBgndi
The survey was cross sectional, collecting respondent’s attitudes andsirgiglgingle
point in time. The questions included in the survey were based on issues surfacing in
literature review, published school surveys, and information from expert poofaissin
the fields of green school design and research. The phone script (see Apamnsbx
with the school’s principal or key administrator identified willingnespdrticipate and
collected information on the facility demographics.

E-Survey

The survey consisted of five sections: demographic, school culture, school design,
curriculum, building as a teaching tool, and an open-ended comment section. Tée natur
of the study was exploratory; therefore, open-ended questions were the [urastipn

format. The demographic section included questions on staff position, length of time
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with the school, experience in their discipline, presence of LEED accrewljtahd
satisfaction with the LEED process.

Section 2 focused attention on school culture. The questions were closed
responses requiring respondents to choose a value on a four-point Likert-kkevisical
14 measures. Following the 14 measures, the respondents were asked to provide a brief
illustrative example describing a time when a norm/value scored as taljyene
characteristic of their school. This portion of the e-survey was published and
disseminated by the Idaho Department of Education and available for usg fierfADon
the state’s website.

Sample question with directions:

School Culture
Please rate the degree to which the following namsalues are a consistent feature in your school.
(Idaho Department of Education, n.d.)

Almost Always Generally Seldom Not
Characteristic of Characteristic of Characteristic of Characteristic of
our School Our School Our School our School
Collegiality
(Professional collaboration on O Q O O

educational issues)

In Section 3, information was collected on school curriculum and guiding
philosophies to understand the level of influence sustainability had in curriculng usi
three open-ended questions.

Sample questionn what ways does your curriculum promote sustainability?

Section 4 requested information about school design, why green design was
chosen for the project, if an integrated design process was employed, anvahvbs
were represented in their building. Four open-ended questions and a fillix mat
comprised the section measures.

Sample open-ended questiov/hy did you design a green school?
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Section 5 sought to understand the relationship and influence of the physical
building and grounds to the curriculum (i.e., establishing the whole environment as a
teaching tool) by asking four open-ended questions.

Sample open-ended questiolm what ways do you use your green school to teach for
sustainability?

At the conclusion of the e-survey, a final, open-ended question provided
participants the opportunity to add comments describing their green schooliliamkta
provide possible reasons for their school’s success in whole-school sustginabilit

All five sections were visible to school staff (group A) and community mesnbe
and parents (group B); design and building professionals (group C) were asked to
complete sections 1, 4, and 5. These participants were not anticipated to provide insig
into school culture or curriculum. Table 2 indicates the sections provided to each
participant group.

Response Rate

A valid response rate could not be calculated with the use of gatekeepers pr
empting how people were invited, who was invited, and when the invitation was sent to
potential participants.

Table 2 Participants Responding to Survey Sections

Section Participant Rationale
All sections A: School staff Potential for perspectives onraths
. B: Parents and community . .
All sections Potential for perspectives on all areas
members
145 C: Design and building No information likely on culture and
T professionals curriculum
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Approach to Data Analysis

The survey provider generated an excel file for numeric responsesjvea
paragraphs were provided for open-ended responses. The researcher rédewed t
number of survey participants and corresponding position/discipline for indicafions
response representation.

Coding began with open-ended responses using the three constructs in the study
as a starting point: culture, design, and curriculum followed by inductive ddyasiana
During this process, patterns, categories, and themes were constructéueffoottom
up” (Creswell, 2009) examining the data in a holistic manner rather than in segment

After developing coding guidelines, narrative responses were reeetuck
descriptions to understand the context of responses. Specific focus was on undgrstandi
the meaning study participants’ held regarding whole-school sust#@inéBieswell,

2009). Finally, results were synthesized and common themes presented using graphs,
tables, and descriptive text. The findings were presented in a manner applidadile
the fields of education and green building.

Different types of analyses were conducted to gain deep understanding of the
data, represent the data, and interpret the larger meaning of the datee(CEE09).

The online survey used both Likert scale responses to items and open-ended responses.
The open-ended responses were analysed using the process illustrated in Fitnere 3.

first step in this process was to organize and prepare data exported from tle surve
provider; all open-ended responses were transcribed and coded to allow taltying a
comparison (p. 188). The entire data set was read to gain a sense of overall,meaning

depth, and credibility of the data (Creswell, 2009). Open coding was used for the first
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round of coding. Within NVivo, a qualitative analysis program, the responses to each
guestion were read with codes developed based on response contents. Once each
response was coded in this manner, the codes were grouped according to similarity of
content. This resulted in four thematic “chunks” or top-level nodes. The first three
themes aligned with the initial study constructs developed in the literattiesv:

building design, culture, and curriculum. The fourth theme identified “personal

qualities.”

Interpreting the Meaning of Themes/
Descriptions

Interrelating Themes/Descriptions

Description

Coding the Data Using Computer Programs
(Atlas, NVivo, ete)

Reading through All Data

Organizing and Preparing Data for Analysis

Raw Data (Zoomerang Export)

Figure 3 Qualitative data analysis approach (Creswell, 2009, p?185)

In addition to these codes, a fifth thematic repository was created to track
representative narrative from participants. Reading through the respongestioudar
guestion provided opportunity to identify profound, descriptive responses. This

collection of statements was used in writing the analysis and study summary

2 FromResearch Desig(p. 185), by J. W. Creswell, 2009, Thousand O@}s, Sage. Copyright 2009 by
Sage Publications. Adapted with permission.
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Codes within each of these four themes were reviewed for interrelationships. A
matrix query was constructed to compare the commonality of codes applied to individua
references. This coding query is included in the code book (see Appendix J). Majority
relationships were summarized and important outlier relationships noted. Thesyces
identifying interrelating themes created the foundation for data intatimreand
synthesis.

During the analysis process, a journal tracked memaos, early insights, and mapping
of code relationships. After the identification of interrelated themes, cage were
developed using mapping software to examine relationships of sub-categarieste a
picture of interrelationships among factors affecting whole-school susilaya

Reliability, Validity and Credibility

The study, explorative in nature, used a mixed design aligned with gorétives
framework to identify the meaning of holistic green schools from the pergpef those
engaged in teaching, working or creating these environments, to construct a
phenomenological perspective. An e-survey collected perceptions rathesdban-f
face information collection, as would be traditionally used to capture ipariis’ views.

The schools were geographically distant and therefore an e-survey affordetippor
for distant schools to participate; open-ended responses invited deeper insights to be
revealed. Chizawsky, Estabrooks, and Sales (2011) found electronic surveys to be
effective in collecting data, receiving a higher response rate anaffgy\ghose

schedules are impacted by user demands; nursing staffs, like teasbévgaak” with

few opportunities for breaks and little time to complete paper and pencil surveys.
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Chizawsky et al. (2011) achieved a higher response rate well aboventicpated 50%
rate of 84%, compared to paper surveys (16%).
Reliability

Reliability was achieved by expert review of the instrumentation by &6l
Accredited Professionals, with the final survey checked for comprehension and
understanding. The pattern of response to the survey questions indicatad simil
perspectives across the five participating schools.
Validity

Internal validity was achieved by the research design; data collectechdesl
richly to the questions posed. External validity was confirmed by inclusion of
participants having experienced holistic school approaches to learninig, that
curriculum, facility, and mission are expected to align with sustainableqasand
evidence a consensus across each participant group. Queries acrostefeat avhole
school environments were also anticipated to reinforce similarities iningeaUsing
different sources of information (open-ended, Likert-like scales, welmatoon, LEED
Standards) triangulated the findings.
Credibility

Consistency in coding was established by defining specific meaning focede
to avoid drift in meaning (Creswell, 2009). These definitions were includedadea
book to increase the trustworthiness and credibility of codes (see Appen@iadbs
were checked by experts, including research advisors and green school design
professionals. Reviewers periodically examined coding and approach smdbtsis to

confirm emerging themes and to insure consistency and validity. The concldiaoms
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from the quantitative and qualitative analyses sought to identify majortgots to the

process of creating green schools.
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CHAPTER IV

DATA ANALYSIS AND FINDINGS

Data were collected through an e-survey with each school principaiges a
gatekeeper. Invitations to participate in the study were channeled throygintieal to
staff, administrators, and community members. Project architects alsd s
gatekeepers, inviting their project team members to participate. Open dedigigped
potential themes with subsequent interrelationships identified. Proposed model
components of building design, curriculum, and culture were used as a template to
interpret the codes into meaningful relationships offering insights intordoess of
whole-school development.

Participant Profile

The principals of five schools consented to participate in the study with responses
to the survey questionnaire collected from each of the schools responding to questions
focused on administration, curriculum, and creation of the facility. The schools,
identified as teaching a formalized environmental education curriculum, witthdanlgui
certified as green through the LEED rating systems, were distribubgdagically and

by type (see Table 3 and Figure 9).
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Table 3. Summary of Participating Schools

Location #

School State Type Grades Type Students
1. The Willow School New Jersey suburban P-8 Private 127
2. Pine Jog Florida suburban K-5 Public 860
Elementary School
3. Learnmg Gate Florida suburban K-8 Charter 600
Community School
3. Prairie Crossing lllinois suburban K-8 Charter 390
Charter School
5. Bertchi School Washington urban P-5 Private 233

School Profiles

The Willow School. The art facility at The Willow School campus in Gladstone,
New Jersey, was certified Platinum under LEED for New Constructiorone2sl in
November 2007. This private school serves 127 students, in grades P-8, employs 40
faculty members and 11 support staff. The area surrounding The Willow School is
suburban, located southwest of the New York City metropolitan area. The atrhitect
firm of Farewell Mills Galsch{Princeton, NJdeveloped the main classroom building,
with the campus master plan and new art facility was designed by Hon@eigkss
(Lambertville, NJ.

The Willow School is located on a 34-acre site in the country. The campus
includes a historic home and barn, both original to the site. Site design includas natur
meadows, butterfly gardens, water harvesting, and hedgerows. Recent rendvdtiens
barn resulted in a LEED platinum art facility designed by Hone + Adsscid he school

completed the 13,500 square foot classroom facility in 2003. The design and materials of
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this building complements the surrounding natural environment. Details about the
building are included on The Willow School website:

The overall building includes the latest in environmentally sensitive andyenerg
efficient design. Clerestories provide passive-solar heating, supplemgnted b
geothermal heating and cooling systems. Rainwater runoff and grey veater a
recycled to maintain the surrounding plantings, and the remaining wastes are
processed in the environmental methods available. Our overall goal is to teach in
a building that not only houses the students but also serves as a model to study
responsible living. (The Willow School, 2011)

Figure 4.The Willow School

Pine Jog Elementary. Pine Jog Elementary, serving West Palm Beach, Florida

was certified Gold under LEED for New Construction v2.2 in May of 2009. This public

3 Retrieved from http://www.willowschool.org/

49



school serves 860 students in grades K-5. The architect for the projetyseasich
Architects with offices in several Florida cities.

Pine Jog Elementary School is adjacent to the Florida Atlantic Universgy P
Jog Environmental Education Center. The school was the result of collaboratieemetw
the School District of Palm Beach County and Florida Atlantic Universibe Site
includes a 150-acre nature preserve with numerous amenities. The webggeaiich
Architects describes the project:

The partnership provides ongoing environmental stewardship of the Pine Jog
Nature Preserve. The site education curriculum utilizes the entire pregiénv

designed learning places in and around the structures that bring the outdoors
inside and vice versa. These opportunities include butterfly gardens, water re-us
demonstration areas, understanding solar paths and energy through the creation of
an interactive sun dial area and “Solar Plaza”, mitigation/ restoratias #me

older students to create themselves, and biological life cycle study astashof

pines, gopher tortoises, native grasses, insects, lizards, and other native
amphibians. (Zyscovich Architects, 2011)

This school was represented in a large percentage of survey responsean®2%
was perhaps influenced by a timely site visit during the survey rddgasenember of
Colorado State University’s Institute for the Built Environment, potentplbynoting

this research study and influencing the response rate.
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Figure 5. Pine Jog Elementary Schdol

Learning Gate Community School. Newly designed modular classroom
buildings on the Learning Gate Community School campus, in Lutz, Florida, were
certified Platinum under the newly released LEED for Schools 2.0 in June 2010. This
charter school serves 600 students, in grades P-8, employs 42 faculty mentbelr®, wi
support staff. Learning Gate is located in a suburban area, north of Tampa and the
architects for the project were Carlson Studio Architecture (Sar&dgta,

The Learning Gate campus is located on a 30-acre forested site, whidesnc
wetlands, ponds, and gardens. Architecture follows the traditional Florida bungalow
style. The modular classroom buildings each hold two classrooms connected by covered
porches and breezeways. Separation of buildings requires students to tradeltouts
reach their destination, aligning the school’s mission to incorporate an indoor/outdoor

learning experience.

* Retrieved from http://www.zyscovich.com/
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Figure 6 Learning Gate Community School

Prairie Crossing Charter School. The Comstock building on the campus of
Prairie Crossing Charter School, located in Grayslake, lllinois, wagesk@old under
LEED for New Construction 2.1 in February 2008. This public charter school serves 390
students, grades K-8 and employs 40 faculty members and 11 support staff. The area
surrounding Prairie Crossing is suburban and located north of Chicago. The architect for
the project was Serena Sturm Architects (Chicago, IL).

The campus of Prairie Crossing Charter School includes five buildings housing
administrative offices, classrooms, and support spaces. The LEED Gold Gomstoc
building was the first LEED certified school building in lllinois. The buildindgjaed
local, renewable, and recycled building materials, operable windows, natur&dtiamti
and high-efficiency interior lighting supporting daylighting strate@fsirie Crossing
Charter School, 2011). The design of the school improves efficiency of energy and

resources use through the incorporation of a geoexchange system, on-site eenewabl

® Retrieved from http://www.learninggate.org/
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energy, high-efficiency lighting, low-flush toilets and water cisténas collect rainwater
for irrigation (Prairie Crossing Charter School, 2011).

The campus is located in a community with a history of conservation activism,
surrounded by native prairie lands, lakes, ponds, and wetlands. Other features include an

organic learning farm and outdoor classrooms (Prairie Crossing Charter Schoal, 2011)

Figure 7.Prairie Crossing Charter Schbol

Bertschi School. The Bertschi Center on the Bertschi School campus, located in
Seattle, Washington, was certified LEED Gold under LEED for New Constnu2tl in
September 2008. This private school serves 234 students, grades P-5, employs 48 faculty
and staff, and is located in the Seattle metro area. The architect for thehBE€enter
was KMD Architects (Seattle, WA).

The Bertschi Center, which is the first Gold LEED certified elemgrai@ssroom
building in Washington State, is a real life example of sustainable building
technology. Students have the opportunity to interact with this real-life
sustainable environment as they go to classes in the Bertschi Centescl{Ber
School, 2011)

® Retrieved from http://prairiecrossingcharterschmgj.
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Notable features of the design of the Bertschi Center include a touahscree
monitoring system, exposed green building systems, rainwater collectianpaaokls, a
green roof, and materials from rapidly renewable sources or containyadeckcontent
(Bertschi School, 2011). The campus of the Bertschi School is located in an urban
neighborhood and since the site does not include natural habitats, community parks and
gardens are utilized in the school’s outdoor learning program (Bertschi School, 2011).

This school was a late addition to the study; contact was established imedhe fi
week of data collection for the study. The survey close date had been extended once
prior to this school’s inclusion; the decision was made to adhere to the inieatex
close date of May 6, limiting response time for participants from this school. More
responses may have been gained if the school had received additional timpleiecom

the survey.

Figure 8.Bertschi Schodl

" Retrieved from http://www.bertschi.org/
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Bertschi School

I'he Willow School

Learning Gate Community

Figure 9 Participating schools by geographic locations

Response Distribution

There were 77 responses to the e-suridey {7). Figure 10 shows responses by
school and respondent position classification. In total, responses from Pine Jog
Elementary represented over half of the respomsegl0 (52%), Learning Gate
Community Schooln = 12 (16%), The Willow Schooh = 11 (14%), Prairie Crossing
Charter Schooh =9 (12%), and Bertschi Schoal= 5 (6%). School employees
represented a majority of responses,53 (73%). Parent and community members
comprised 7% of respondentss 5. Building professionals represented 21% of the

responseq) = 14.
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Figure 10. Response distribution by school and type of participant

School employees and building professionals were asked to define their position
within the school or on the project team. Figures 11 and 12 summarize the distribution of
respondents by position. A majority of respondents, classified as School Eesgloy
were full time instructors (66%). School administrators, support staff, antipart
instructors were represented by the remaining responses. The “@tegdny
encompassed individuals involved in the school’s facilities operations. For the purposes
of the study, these individuals were considered support staff. Of respondesifeedlas
building professionals, sustainability consultants and architects wersesfeé by 9 and
6 responses, respectively. Several respondents identified dual rolesi@stand
sustainability consultant. Contractors were represented by 5 responses, with the
remaining four responses from an electrical engineer, mechanicakengnterior

designer, and landscape architect.
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School Administrator/Principal

School Instructor/Teacher (Full-time)

H School Instructor (Part-time)
m School Support Staff

W Other

Figure 11.School employees by position within school.

1 Architect

i Sustainability Consultant
m Contractor

M Electrical Engineer

B Interior Designer

m Mechanical Engineer

Landscape Architect

Figure 12.Building professional by position within project team

Data Analysis
Sixty codes were developed from the data (see Appendix J for codebook),
independent o& priori concepts; these codes were organized into four constructs
aligning with the conceptual model (refer to Figure 2). The four constwere culture,
curriculum, facility, and personal attributes. Codes within each consppeteed to

offer foundation, methods, and observed impaEtundationconsidered the rationale
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for implementing a green curriculum within a green schive¢thodsaddressed

processes or steps for implementati@utcomedentified the impact on users, the

environment, and surrounding community. Table 4 displays the organization of these

codes into themes and categories.

Table 4. Data Analysis Approach to Theme, Foundation, Method, and Outcome

Theme Foundation Method Outcome
Culture e Values e Buy-in e Job satisfaction (faculty
e Priority for student e Collaboration and staff)
engagement & e Administrative e Awareness
health commitment e Enthusiasm
e Financial &
environmental
stewardship
e High expectations
Facility e Innovative building e Integrated design process e Model of high
design opportunity e  Indoor/outdoor connection performance
e Exposed systems e Economic savings
e Grounds and gardens e District & community
e Facility operations building standards
e Monitoring systems
Curriculum e  Constructivist e Project-based experiences ¢ Connection to place
philosophy e Subject matter integration
e Use sustainability e Guided exploration
principles e Student directed activities

Connection to nature

Student -
Attributes

Empowerment
Curriculum guides
Active members of
society

Joy of learning
Student as problem
solver

Connection to place

The following discussion highlights respondents’ perceptions of these themes and

serves as the foundation for the development of the planning and implementation process

model exploring the interrelationships found within the data.
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Culture

School culture was examined to determine commonalities and differenoag a
the cultures of schools practicing whole-school sustainability. Questionslesgned
to measure school climate and to determine if values or guiding principlesmxisg
schools, and the influence these values and principles have on curriculum and facility
operations.

Figure 13 shows responses to questions centering on school climate. The
attributes included in the school climate survey were identified as posititeits of
any school culture (Idaho Department of Education, n.d.). All attributes wede rat
positively by over 88% of respondents illustrating the school climates ofipating
schools as generally positive. Attributes raabdost alway$y 30 or more respondents
were:

e collegiality (professional collaboration on educational issues);

e experimentatiorfinterest in exploring new, not yet proven techniques);

e high expectationéa persuasive push for high performance for students and
teachers);

e reaching out to the knowledge bdsise of research, workshops, and experts in
the community); and

e caring, celebration, and humoandtraditions (rituals and events that celebrate
and support core school values).

These attributes were highly consistent in the work life of the school by respondents.
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The option was given to provide a narrative example of how one or more of these

attributes manifest in their school culture. These statements wereechipttine

narratives by developing themes derived during data analysis.

Qualitative analysis of open-ended questions revealed the following cultural

attributes held by representatives from participating schools.

60
50
40
30 +
yJE1 B NN ENN N BN B BN TEn BN B I I .
g = EHEE I I E = . E=E=E=E®=RR
TR TR T I o
O -l T T
N . o . 6 & & & o Generally
. Q e &£ :
S F S S €S F O S
DG S I P SR S CHF NI SRS m Seldom
WE L LW HE SO &
C R P TS E
SN I PR IO NP &
K o7 & ST R S
SRS NOFQIFEIE 5\$ © on
WYX O S
F o N
\‘"O N\ \QQO Q“Q/ '\0(\ \62' \,\O
SR R & O &
¢S ¥ X ¥ & O &
- KO ,Sb Y
N ¢ &
,b(:
& o
<& X
&
&
&
S
S

Figure 13.Responses to attributes of school climate

Values. The choice to practice sustainability was indicated by responses to a

commitment to values. Values are beliefs or ideas, shared by members of antiyrm

participants described values as virtues, ethics, conservation, integpggtres

responsibility, and interdependence. A community member from The WillboaoGc

described some values guiding their school program:
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...compassion - keeping the needs of all community participants and the natural
world front and center; and thoughtfulness - careful planning has been required
at each stage and no new work has been taken on without investigation and
deliberation.

Respondents suggested sustainability was the right choice, and the only choice,
when viewed through the lens of their values. Respondents indicated a respoasitility
accountability to the environment, towards students, and towards communigatsger
the best possible learning environment. An administrator at The Willow School
commented:

...this [sustainable] focus came from a very real commitment to values and was
not imposed from above. It grew organically from within.

Respondents spoke of values as playing a major role in the choice to build a green
school. Community members from Willow School shared:

[our green schools] are well built and clear examples of the integrity of the
planners and builders.

The design of each of the buildings shows respect for the building site, respect for
the daily users of the building, respect for the resources and respect for the gifts
of the natural world.

Students are taught everyday about the importance of ethical behavior in all of
their activities. At a point in the early development of the school, it became clear
that those who valued ethical behavior among people also should appreciate and
value an ethical relationship with the natural world. The integration of this

ethical approach to the natural world meant that a sustainable approach to all
school activities was the best and perhaps only way to truly walk that talk.

Included in values is a focus on the future. Forward thinking was discussed in
two contexts: the future of students, and the future of the environment. Respondents

noted that producing conscious, empowered members of society, who valued the
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environment, and would ensure the health and longevity of the earth. A teacher from
Learning Gate wrote:

Because as a school and as an individual there is a belief that teaching
sustainability to the future decision makers of the world is the best way to create a
healthy and ongoing environment and Earth.

Priority for student engagement and health.Creating a healthy learning
environment where students could engage directly in nature was noted as a guiding
principle of each school. Responses cited the building’s indoor environmental quality
and access to outdoor spaces as direct contributions to the health and well-being of
students. As a building professional involved with the Pine Jog School, and an
administrator of The Willow School commented, respectively:

... to provide the children the best education possible in a healthy, productive
environment.

...children learn better in a healthy environment that has significant natural
daylight and natural outdoor air ventilation.

The priority for student engagement in building design was mentioned by these
building professionals from Pine Jog and Bertschi Schools, respectively:

[building and site] tools where the students engage directly to the facility on a
daily basis [are valuable].

Being able to provide a school with a building that is continually teaching the
students about sustainability was an opportunity that couldn't be passed by. The
kids that are learning science in the new green building will grow up thinking that
things like net zero energy and water are not only attainable, but normal!

Financial and environmental stewardship. Acting as good stewards of funds in
the initial design of the school facility, and in continued operations was cited as an

important responsibility of school leadership. A building operating at the highest
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efficiency lessens negative impacts on operational budgets. Economic savieags we
perceived to benefit staff, students, and the community at large. A building pyoédssi
and community member from Pine Jog stated, respectively:

...the School District expressed an interest in developing an energy, material and
resource efficient building.

We wanted the healthiest indoor environment possible, maximum use of
resources, and payback on energy savings.

Stewardship, expressed as resource efficiency, was described byrtthemoé
the Learning Gate support staff:

[we] designed a green school...to make better use of our resources.

Buy-in and commitment. Evident in responses was a strong commitment to the
goals and mission of the school. Responses displayed passion about the schoal, its
potential, and its effect on its students and community. A support staff member at
Leaning Gate shared this commitment:

The students and staff of Learning Gate truly live and breathe the sustainability
practices necessary to return our world to a healthy and viable planet.

Collaboration. As illustrated in Figure 13, each school’s commitment to
sustainability was practiced within a highly collaborative culture. Redidplayed high
levels of collegiality, or collaboration on educational issues. Responses notedda sha
vision for the classroom and a collaboration to develop innovative, creative, and inspiring
lessons. A teacher at The Willow School noted:

We all work together exploring the constructivist approach to learning and
support each other towards a common goal.
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Diverse resources contributing to school curriculum were identified.rdtefes
to resource knowledge base included community members, higher educatiationstit
the building’s project team, environmental education curriculum providers, and online
sources. Reaching out to the knowledge base was also highly rated in the scladel clim
survey, illustrated in Figure 8.

A commitment to collaboration and reaching out to resources in order to support
the school’s knowledge base appeared to create a setting that invited innovation. A
teacher at Learning Gate noted this desire of administrators, the higiagiqmes held
for themselves, their school facility, and their staff to be innovative:

Teachers have nearly total freedom to innovate and try new lessons/activities.
Leadership encourages "out of the box" ideas and projects.

Administrative commitment. Responses identified the importance of top-level
support, specifically in school development, outlining school philosophy, and facility
procurement. This commitment sets the foundation for innovative building design
allowing stakeholder buy-in to flourish. A building professional at Pine Jog aaatlaer
from Learning Gate stated, respectively:

The principal...had a great vision for the school from the beginning. | believe the
principal is a driving force for what happens in a green school building after it is
built.

Our principal is a visionary. She is not afraid to dream big and has the means to
find people who share her ideas. She delegates responsibility to reach her goal.

High expectations. High expectations were held by respondents for students,
staff, and the facility. This was expressed throughout narrative respasgayet in the
results of the school climate survey illustrated in Figure 8. The universaampl of
high expectations appeared to be an essential component of each school’s desire to be a
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model for their students and community. A teacher at Prairie Crossing Cladmtet S
stated:

We promote a good message of self-advocacy, self-determination, and high
expectations in all areas.

Job satisfaction. Positive job satisfaction appeared to be shared by respondents.
Satisfaction was often noted in conjunction with an enthusiasm for the school'smissi
and an alignment with personal values. A teacher at Pine Jog shared:

It is a pleasure and a privilege to work at this school and know we make a
difference in the environment.

Facility and Site

Survey questions uncovered commonalities regarding the facilities and site.
Commonalities included the approach design process, inclusion of specifeatites,
integrating structural design to benefit learning, building design enzgtbas a teaching
tool, rationale for building green, and favorable outcomes of the green buildinggoroces

Modeling high performance. Designing and operating a school facility,
embodying the highest level of performance, was mentioned as a goal by safi@wics
project team members. This goal initiated a desire to position the school dslgano
the school district and at large and global communities. Leadership egeess
responsibility to model high performance behavior by designing an innovativegind hi
performing building. An administrator from the Bertschi School and a community
member from The Willow School respectively shared:

[We designed a green school] to set a standard for the importance of green
practices for the students and families within our community at large.

...[we designed a green school] to model what we teach.

65



Integrated design process.The design process was described as integrated and
involved school administration, support staff, maintenance and facilitiéststathers,
parents and guardians, community members, sustainability consultants)derdsst
Collaborating with these stakeholders early in the design process apfrehaedp
establish shared buy-in and vision, and created an environment conducive to innovative
solutions.

School stakeholders such as teachers shared perspectives on how the building
could be used to achieve curriculum objectives resulting in the project teamaratorg
program-based components in the design enhancing delivery of the curriculum. A
teacher from The Willow School affirmed:

As a teacher, it is very beneficial in being able to participate in the planning
process of the new Wellness Center. We get to put in our opinions about the
practical aspects of the building such as space needed for what we do...

An administrator and sustainability consultant from The Willow School deglared
respectively:

Teachers provided perspective on the program needs and what it will be like to
actually “live" in the new space.

Teachers ensure that we consider the functions of the buildings, the flow of
students throughout, and can tell us what does not work about current buildings

The importance of the principal’s involvement in the integrated design process
was noted by this building professional from Pine Jog:

[The principal’s] vision for this new school was vital during the design to ensure
the new curriculum was enhanced by the building systems and infrastructure.

Student involvement in the design process was described as providing insight,

vision, and enthusiasm to the project. A building professional at Bertschi Schaal:sha
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Students were the most valuable contributors in terms of providing the ideas that
made the building both functional and designed by and for them.

The process of designing the school was referenced as pivotal to school culture.
The principles of integrated design established a method, or best praoti¢ks,dchool
cultural environment. The importance of this process was described by a community
member at The Willow School:

The school uses the process of design, construction, and operation of the created
campus environment as an ongoing source for developing the capacity for
ecological thinking in students, faculty, and the community.

Innovative building design. Cutting-edge, high performance building design
appeared to create a context for cutting-edge, high performance egtigibccur within
the participating schools. The architectural design of the schools wéifiédieas being
efficient as well as inspiring. The desire to test innovative, new modethadlsdesign
and curriculum development was mentioned by respondents. This interest in exploring
new, not yet proven techniques was revealed in the high rate of experimemptided
in the school climate survey (see Figure 8). A community member from ThawVil
School and a teacher from Learning Gate shared:

The spaces in which the children learn are living examples of innovative,
sustainable design and school practices

[The design of our school is] on the cutting edge.

Indoor/outdoor connection in building design. The integrated, project-based
curriculum of the five participating schools made use of the surrounding natural
environment as a significant component of curriculum. The design of the school
buildings reflected commitment to indoor/outdoor integration. Drawing the outdoors

inside often occurred through natural ventilation, large windows, breezeways, outdoor
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classrooms, and site features that were easily accessible fromoatass A building
professional at Pine Jog and a teacher from The Willow School described the
indoor/outdoor connection in building design, respectively:

The Design of the school flows with the preserve with trails leading through it.
The architecture allows for outdoor interaction with windows, outdoor hallways,
archways that pull the breeze through.

Because sustainability ideas are so embedded in the buildings themselves, such as
conservation of water (using rainwater to flush toilets), planting indigenous

plants, tall & wide windows to make one feel he/she is sitting outside in nature,

etc. one can't help but think about sustainability.

A teacher from Prairie Crossing noted:

| particularly like the windows, openness, and sunlight that allow us to grow
inside as the garden outside.

Community members from Willow School perceived:

...children learn better in a healthy environment that has significant natural
daylight and natural outdoor air ventilation.

[the design of our school represents] sense of place, history; connectedness
among people and with nature.

Exposed systemsA primary method of engaging students in the operation of
their built environment was making the building systems visible and accessible.
Revealing processes such as rainwater capture and its subsequentuséenig fbilets
allowed students to follow the process, see inputs and consequences, and be actively
engaged in the operations of their school. Exposed systems at Learning @ate wer
described by this support staff member and teacher, respectively:

| love the cistern bladder system. It is a visually impactful learning tool.
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| use this as a show and teach my Kindergartners. We examine the rain barrels
and water flow and how it can be recycled to use inside the building. They can
visually follow the rain containment process and see how much water is actually
collected in rain barrels.

Descriptive signage was used to assist students and teachers in ndaohgysta
exposed systems. Transparent openings revealing wall components, mécbamsa
and water systems, or the labeling of native planting and recycled matenatsyed
basic information to inform learning. Using this basic learning tool, tesithen
provided expanded explanation facilitating guided exploration by students.

Monitoring systems. Building elements that change, such as cisterns, sundials,
and automated interior lighting, have greater interest for students thareatents.
Monitoring systems of water and electricity allowed changes in these®rie to be
visible by students, and for them to see their personal impact on the use of aofariety
elements (i.e., energy conservation, daylighting, recycling, wateej)e-Ascontractor at
Pine Jog described their monitoring system:

Next to these windows, there are touch screens for the children to interact with.
These touch screens show the students what is "green” in their school. It displays
how much electricity their photovoltaics are producing, how much water they are
using, etc. These touch screens really promote learning about the school.

Monitoring systems were easily incorporated into project-basednegarni
activities, allowing the building to operate as a living laboratory for stud@etrienents.
Grounds and gardens. The natural environment surrounding a green school was
a primary component of building and site design, and integrated into curricula. The
attributes of the school’s grounds were used to teach about “place” and give dfuglents
opportunity to practice conservation. The grounds of The Willow School were described
by this community member:
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The several acre school yard is fantastic since it is large enough that all groups
are able to find their own special spot, diverse enough to expose the children to
many aspects of nature - bushes, trees, a stream, birds, squirrels, garden - and
has enough building blocks to provide endless opportunities to engage in civil
engineering projects - forts, bridges, stores, etc...

The design of the outdoor spaces allowed students and teachers freedom to
explore the attributes of their place, and invited autonomy to alter or préserspace.

Facility operations. School operations, including recycling, composting, and
resource use, were an integral part of school culture. Expectations werd &widle
students actively engage in these processes and be responsible for tess.slite
design of the school facility improved student access to these processes bygrinadi
infrastructure for recycling in each classroom and facilities to coniposh waste. The
operational cycles (such as the process of composting food then using this compost in
school gardens) were visible to students, allowing active engagement int¢besr The
recycling program at Pine Jog was described by this teacher:

We take a serious school wide approach to teaching our students how to
implement recycling through daily awareness and practice. At our school, we
collect and recycle everything - children's food packaging, classroom supply
containers, plastic, cans, paper, school clothes, and shoes.

Economic savings.High performing school facilities were believed to be models
for future school design and laboratories for innovative solutions to integrated building
design. Economic savings of these high-performing facilities, as observestbyd’s
monitoring systems, positively affected district and school operating budgata from
the monitoring systems were displayed on interactive touch screens and used in the

classroom. Data were used to inform future building projects and made availdige t
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community at large. The importance of this dissemination was noted by a building
professional at Pine Jog:

Building energy performance data is available in real time and stored for later
use and analysis by the [School] District, [Florida Atlantic] University, and
others who may be interested.

District and community building standards. The success of the high
performance building design of participating schools and the positive impaatithiget
have on occupants and culture, resulted in facilities becoming models fortl estidic
surrounding communities. A building professional at Pine Jog stated:

This focus [green school design standards] has been extended to other projects in
the district and led to greening the design guidelines for all new construction.

Beyond modeling responsible building, respondents desired to “practice what they
preach.” Sustainability as a fundamental component of each school’s educational
program was a required component of how the school operated. A community member
from The Willow School stated:

The integration of this ethical approach to the natural world meant that a
sustainable approach to all school activities was the best and perhaps only way to
truly walk that talk.

Curriculum

Respondents provided information about their curriculum, including the
philosophical foundations for curriculum development and guiding principles or theories,
methods, and outcomes of the curriculum planning process. Responses provided a
perspective on common attributes of curriculums.

Constructivist approach. The programs of participating schools were founded

on the principles of constructivism involving active, project-based learninguidersts to
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acquire learning skills and construct their own knowledge. A teacher at TtoawWVill
School remarked:

We all work together exploring the constructivist approach to learning...

The importance of student engagement in a constructivist approach was described
as essential and valuable to the learning process. A Willow School teathdr st

[Engagement] is essential — it's the whole point.

A member of Learning Gate’s support staff and Pine Jog’s project team shared,
respectively:

Absolutely, [student engagement is valuable] ... You have to have the students'
and teachers' buy in for it to be effective and engaging students in the exploration
is a valuable way to strengthen that learning.

...hands on learning really engages the children into learning about the
environment.

Use of sustainability principles in curriculum. Principles of sustainability were
found to be used in the curriculum development of participating schools. Respondents
cited topics such as systems-thinking, long-term thinking, environmental stbypards
and ethical decision-making as contributing to curriculum development. The amcbfsi
environmental stewardship was noted by this teacher from Pine Jog:

We try to include the idea that we are all environmental stewards throughout the
curriculum on an everyday basis. We each have a responsibility to do our part.

Principles of sustainability appeared to be a catalyst for higher Ietegdrated
thinking — thinking skills which respondents noted as critical to student development
Parents and teachers (Pine Jog and Willow School), respectively related to the

importance of sustainability’s role in the curriculum:
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It [sustainability] lies at the core of curriculum because there is an understanding
and appreciation for the fact that it is integral in so many ways and in so many
forms...from science and math to language arts and history.

The big ideas of sustainability such as systems thinking, long-term thinking,
interdependence, etc. are woven into the essential questions in all subject areas.

Using sustainability as a guide for curriculum development requiredtyao use
an integrated approach. Faculty committed to working collaboratively totspit
respective subject areas, weaving topics together through project-bagéeésacA
teacher from Willow School stated:

We use a systems thinking approach; nothing is studied in isolation; multiple

perspectives are an essential component...

Connection to nature in curriculum. Respondents cited a connection to nature
as important to student learning, often describing outdoor activities thatidehtst out
of indoor classrooms. This connection to nature in curriculum used unique natural
elements of the school’s surrounding environment (e.g., sunlight, wind, water, plants, and
animals) to connect students to the school’s “place.” This connection to nature was
described by a teacher from Pine Jog and community member from The Wikhowal Sc
respectively:

..the love of plants and animals, the need for exercise and sunshine daily, and the
peaceful aspect of nature for renewing oneself [are foundation of our school]; we
are interrelated with our environment.

| think that it is important to make this connection with nature to better
understand the changes which are constantly taking place... and learn to

positively interact with the outdoors under all circumstances.

Project-based experiencesRespondents described their school’s curriculum as

utilizing the school building and grounds in project-based activities. The greeryfacilit
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and conservation efforts on-site were believed to be dynamic learningandlased by
teachers and by students in independent studies. A teacher from Learning Gate
commented:

Students form projects based on the green technology and designs found on
campus. By using our campus for learning students interact with the green
designs and understand what makes our buildings special and different.

Descriptions of project-based activities frequently required a high déstlident
interaction with the environment. Respondents felt these projects taught stodes@s
higher-order thinking to solve problem challenges.

Subject matter integration. Respondents described project-based learning
activities as incorporating a variety of subjects, reporting studentsoftereasked to
conduct experiments to investigate topics in science and social studies, adile al
learning skills in English, reading or speech. Faculty collaboration tivdmiged to
contributing to their ability to integrate subject matter. A teachemat Rig
summarized:

We write, read, and experience sustainability through many lessons and activities.

Guided exploration. Respondents described the use of guided exploration using
integrated, project-based activities. They noted questions posed to studétateth
exploration, allowing students to search and find answers independently. A Pine Jog
building professional remarked:

...whenever we can engage a student to ask "why" and to see their questions
explained and answered fuels the human mind to gain further knowledge.
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The design of participating schools was described as encouraging engagetnent
exploration to explorgvhy. Student exploration of space was described as a goal of the
facility design. A Prairie Crossing building professional stated:

Green methodologies and techniques were packaged in a contextual architecture

having a minor edge to invite exploration without alienation.

Student directed activities. Participating schools described the level of student
engagement as expanded by granting of roles and responsibilities to sto@esist in
school operations. Cited roles included assisting with the collection and sorting of
recycling, leading tours of the school, tracking building energy and watemase, a
planting and caring for the school garden. A teacher at Prairie Craesogbed the
expectations placed on students when stating:

We directly teach about sustainability and ... we have expectations that require
the students to have actions that assist in creating a sustainable process, such as
waste free lunches.

A teacher at Learning Gate remarked on this responsibility:

A Kindergarten student can begin to take responsibility at this early age to
protect and preserve our natural resources.

A building professional at Pine Jog commented on the value of student
involvement in building tours:

Students take an active part in being tour guides to identify to others the 'green’
features of the facility and site.

Respondents described learning activities guided by students allowing stiadent
participate in the development of curriculum, to choose topics for researchiqrajet
to perform research in greater depth beyond requirements. A teacheriatG?ossing
confirmed student involvement:
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The students are encouraged to guide the curriculum...

Self-directed learning was performed in conjunction with activism aetsyiis
described by a member of The Willow School support staff:

...we have students that are trying to create a greener atmosphere because of
what they have learned from being on the school's grounds.

Student Attributes

When discussing school culture, curriculum, or the facility, respondents noted
specific qualities of students that were observed as resulting from the schole-
sustainability program.

Empowerment. Respondents described students as empowered individuals
knowledgeable and proud of their space(s), leading to increased knowledge, and evidence
of sharing knowledge with others. A building professional from Bertschi School
remarked on student empowerment:

The more the students are engaged in both the design process and the proper
functioning of the building, the more ownership they feel for the space, and the
more they know and then learn about how the building works.

Students were described as empowered to change their environment outside of
school, specifically in their home environment, as noted by a teacherrairige@ate.

They are making this thinking THE WAY TO THINK! They are teaching their
parents and grandparents.

Students as active members of societyRespondents described their school
programs as preparing students to be active members of society, positeetingtheir
communities and environment. An administrator from Bertschi School shared:

Our students are learning how to live their future lives, and this principle
[sustainability] will be critical to the success of their future society.
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Joy of learning. The culture of participating schools was described as fun,
joyful, and exciting.Caring, celebration, and huon was also rated highly by
respondents in the school culture survey (refer to Figure 8). Respondents indicated a
desire to develop students as life-long learners, sustained by the gayrohy. A
community member from Willow School responded:

We wanted to start a school that ... combined academic excellence with the joy
and wonder of learning.

Student as problem solver.The use of sustainability principles, integrated
topics, and systems thinking requiring higher-order thought and discernment sthmports
deeper development of students’ problem solving skills. An administrator &onibg
Gate, and a teacher from Willow School stated, respectively:

Our students are taught from a very young age that just learning about a problem
is just the first step. Figuring out how to solve, and then implement change is the
ultimate reward.

Children are asked to be problem solvers. They are asked to look at a problem,
whether personal or not, and come up with solutions.

Student connection to place.The process of engaging students with their
surrounding environment was described as helping form a connection to place. “Place”
includes the physical and natural space, as well as the history and culture of the
surrounding community. An administrator at The Willow School described their
program when responding:

We have a strong service-learning program in which each grade has an ongoing
tie to the local community that is based on one aspect of sustainability. Students
are taught to use the concepts of sustainability as a filter to consider when making
a decision.
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Schools were described as playing important roles within their communities
Faculty used service-learning projects and other outreach and engageimgigsao
connect students to their place and to strengthen the school to community relationship. A
teacher from The Willow School stated:

They [students] feel very connected to our place.

Awareness. Increased awareness of the environment and environmental issues
was noted as an objective of the participating school’s educational programsifoouse
environmental education. Deepening the level of student awareness was believed to
influence students outside their school environment and throughout their lives.

A community member at Pine Jog described the importance of awareness:

[Our program] promotes deeper understanding of simple concepts (like how
human activity influences the water cycle) and a lasting appreciation for
environmental issues in the staff and students.

Respondents referenced the importance of “living” by the sustainabilitgijples
they taught, and noted the impact of being surrounded by an innovative, higmosgfor
naturally diverse environment. Awareness was also discussed emphtmzing
development of interest and curiosity in students. A student’s curiosity watdddzy
a parent of a Pine Jog student:

As the mother of a 1st grader at the school, | know from hearing what he now
notices, comments about, finds interesting, that the experience at his school has
piqued an interest in him about the built environment that he probably would not
have had coming from a traditional school.

Enthusiasm. Student enthusiasm for their school was described by participants
and demonstrated by connectedness to the school’'s accomplishments. Students

developed enthusiasm through their involvement in the school’s facility, culture, and
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curriculum. As stated by a building professional at Pine Jog, students understand the
importance of all they are accomplishing, and are enthusiastic about thegsucc

[Students have responded] very positively [to their green environment]. They
know they are in a special school and they are very proud of what they do and
what they have accomplished. Learning is fun and they have a sense that what
they do is important. Their work has connected them to the community and they
derive a positive sense of self-esteem (sic) from being at Pine Jog.

Complexity of Whole-School Sustainability

The construct attributes identified in the findings of this study are compooknt
a complex system and do not stand in isolation, as evidenced by the responses from
groups representing participating schools. Relationships among attributes \dfgi¢o
the success of an educational experience focused on whole-school sustainability
Influential relationships described by respondents are shown in Figure dallyvis
mapping major components considered in whole-school sustainability development.

The map is composed of the three major constructs critical to whole-school
sustainability: culture, facility, and curriculum. Each construct encorepals three
categories developed during coding and is discussed in terms of its foundation, method,
and outcome (see Table 4). The following discussion examines the relationships wit
and across culture, facility, and curriculum to construct an understanding of
interrelationships of attributes created when whole-school sustainabitity istended
target.
Cultural Attributes

Values shaped the foundation within the culture component, informing all system
attributes. Values held by stakeholders were diverse and personal. Two thegc@ppea

most critical includegbriority for student engagement and headtirdfinancial and
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environmental stewardshipA second relationship surfaced suggesting common values
resulting inbuy-in and commitmem@mong school stakeholders. Stakeholder buy-in
resulting from shared values influences ¢baborationof these stakeholders. Working
toward a common goal, guided by the foundation of shared values allows successful
stakeholder collaboratiorAdministrative commitmeibly the school’'s principal,
superintendent, or founder is essential to facilitate collaboration wisthaol’s culture.
This top down commitment is pivotal in establishingh expectationfor the facility,

staff, and students.

Three outcomes related to the creation of a positive school environment. The
first, job satisfactiordirectly related to the culture of the school, specifically in the values
guiding the organization and manifested in the facility design and cumciloe
second, increasestudent, staff, and community awarengssnmed from the
programmatic delivery of whole-school sustainability. The third outcome wasfidenti
asstudent, staff, and community enthusigparticipants loved their school!

Facility Attributes

Innovative building desigrs informed by goals to achieve financial and
environmental stewardship and a priority for student engagement and health. An
integrated design process facilitated by collaboration and necessary for the facility to
result in an innovative building design. Further, high expectations held by adatiorst
further facilitated innovative building design. These four attributes — intelgiatagn,
high expectations, goals for financial and environmental stewardship, and thty poiori
student engagement and health — set the context for the planning and design of a green

school facility.
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Innovative building design as outlined above inclugkaslens and grounds
exposed systemandmonitoring systemsThese building design attributes serve as a
forum for constructivist curriculum — subject matter integration, projecebas
experience, and guided exploration. Innovative building design also includes
indoor/outdoor connectionsvhich in turn are used by teachers to establish a connection
to nature in the curriculum.

Thefacility operationsof a green school provide a forum for student directed
activities included in the constructivist approach to learning allowing studeets di
engagement in the operation of their school building and grounds.

Innovative building design and high expectations resultnmodel of high
performance The success of this model inforatistrict and community building
standards These standards are informeddapnomic savingdisplayed directly by the
school building’s monitoring system.

Curriculum Attributes

Theuse of sustainable principl@s curriculum, influenced by shared values
requires aonstructivist approacho learning. A constructivist approach inclugedject
matter integration, project-based experiencasdguided explorationthis educational
philosophy meets the challenges of sustainability curricula by encomgasgieriential
learning. The priority for student engagement and health, and use of sustainable
principles in curriculum also results ircannection to nature in the curriculum
Connection to nature allows students to experience sustainable principlaarinlst-
using the indoor/outdoor connection in building design to achieve student health and

engagement.
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Student empowerment was described in relationship to student directedesctiviti
This quality was directly tied to the enthusiasm of students as reportesipondents,
which also identified the student’s joy of learning.

The integrated, project-based activities required students to b@cobtem
solvers Students are taught integrated thinking to find sustainable solutions to complex
problems. Integrated, project-based activities centering on the school’s laugtien
also appeared to develop studestsinection to plagencluding the environmental,
cultural, historical, and community components of that place.

The combination of these outcomes was noted by respondents as goals in
developing students to laetive members of socieipfluencing the family unit, their
surrounding community, their environment, and the world.

Summary

The respondents from the five schools contributed their perspectives, successes,
and opinions on their school’s curriculum, culture, and building design. The analysis of
these statements revealed specific components of the whole-school eewitoiine
relationships between these components were analyzed and a map was developed,
signifying each component’s significance and influence. The development of a
relationship map signifies that components must be viewed collectively, that the
integrated nature of components through their relationships, is as important as the
components themselves. Integration is the operative word with curriculuntyfaaid

culture indisputably linked.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The achievements and lessons learned from these green schools can potentially
influence standards of future building projects. In April, 2011, the Director of the
USGBC Center for Green Schools, in an interview with Grist Magazine stAtiealt
we're missing are the roll-up studies of a green super-school: a coiletti
environmental, education, architectural, and operational best practices” (GOfi&).

This study takes a giant step toward developing a well-rounded understahtting
holistic green school in terms of attributes, relationships, processes and tHeademti
of outcomes.

Study Findings

Previous investigations of school climate rarely consider the schodiyfasila
component of climate (Gislason, 2009). Though the school climate model developed by
Owens (2004) included the built environment, the influence of this component was minor
in comparison to the influence demonstrated in the findings of this study.

A green school’s building and grounds essentially provide the context for whole-
school sustainability. The process of designing a green school facipis/tbeestablish

or enhance a collaborative culture within the school. Through this process, gjlibtie
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integrative systems thinking, collaboration, and the consideration of diversegbeespe
Green facilities and grounds also provide a forum for practicing sustaechdas,

deepening occupants’ understanding of how to live as environmental stewards. The
practice of environmental stewardship compulsory of this sustainable contexés
conversations about sustainability, and builds shared understanding and ownership of the
school’s mission and potential.

Aside from the sustainable context established with a green facility, tseeahy
attributes of the building and grounds are dynamic teaching tools. However, the potential
of these teaching tools is only met when curriculum and culture are aligned éohe s
principles and values guiding the design of the building and grounds. Alignment is
achieved when the school entity shares common values. Values are the crux of any
whole-school sustainability program. As Deal and Peterson (2009) notegctuaiel,
operations, and curriculum are simply manifestations of shared values exfsl bel

Response to the Research Questions

The research questions guiding this study created a forum for synthesizing

attributes of schools practicing whole-school sustainability effectively.

Q1. Were the core constructs of culture, facility, and curriculum eident in the
experiences of individuals engaged in whole-school sustainability?

Based on the literature review three core constructs were used teespahses
from study participants. The depth of responses reinforced an understanding of tonstruc
attributes found among the participants in sharing their perceptions and expdanences
schools embracing whole school sustainability forming the core components of green
school development. Key attributes constructeddhadation rationaldor a process to
achieve whole-school sustainability and included shared values, facility oppoendit
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constructivist philosophy as essential to the process. Foundation rationaledeveal
methodkey to achievingputcomesadministrative commitment, indoor-outdoor
connection, project-based and student directed activities. Participants shared the
observations of outcomes focusing consistently on innovation, positive environment, high
performance, connection to place, and empowerment.

Outcomes revealed in the data, comprised of observations by respondents of
student attributes, resulted from the integrated influence of culturetyfaaiid
curriculum. In addition to empowerment, joy of learning, connection to place, problem
solving skills, and active members of society were noted as positive attributes
demonstrated within these school environments.

Q2. Is there a sequenced process with identifiable steps taken dmhools practicing
whole-school sustainability?

Specific characteristics identified by respondents suggested a seqiiesteps as
a part of their experience in creating their school and as above (Questmmod)prated
attributes from each of the three constructs. For example, from a cuéitspéptive, the
establishment of shared values provided the foundation for cohesive and consistent
administrative support producing innovation within a positive environment. From a
facility perspective, the opportunity to incorporate the facility as@hteg tool required
certain flexibilities and considerations, as prerequisites to craatingr-outdoor
connections and establishing connection to place. Achieving high performasatengff
the facility, users and the community at large required an approach to/faedign
addressing facility opportunity. From a curricular perspective, simplyingfeducation
about the environment does not provide the enriched learning without buy in to a

constructivist philosophy supporting project-based, student directed activitceseed
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in an integrated environmental education program fully embracing the cucity f
and curriculum, producing student empowered educational experiences.

Outcomes cannot be produced without a strong foundation incorporating methods
of implementation, affirming the need for a process to achieve desired rasults i
educational planning. The responses of participants engaged in whole-school
sustainability reinforced the idea of a process of sequenced of steps based on the
integration of culture, facility, and curriculum (Refer to Figures 14 and 15).

Q3. What attributes facilitate the smooth execution of the process to aelve whole-
school sustainability?

In addition to critical core components, the findings revepitedess facilitators
making a difference in the ease of which groups or organizations might cortstiuct t
process to achieve a school emulating whole-school sustainability (Figuredb). F
components act as process facilitators: high expectations by those emgtgeprocess,
accessibility to resources needed to achieve the process objectives,ionegrdt
collaboration among stakeholders, and buy-in and commitment of stakeholders. An
integrated, collaborative process, embracing the process of desiggmegnaschool,
gaining buy-in and allowing collaboration of all stakeholders, influences thgrative,
collaborative nature of school culture indefinitely. In a sense, the grieeal $& the
foundation, the glue, and the context for whole-school sustainability programs.

Collaboration spurs increased collegiality on educational issues, needed for an
integrated program. The school must also hold high expectations for the building design,
the curriculum program, staff, and students. High expectations continue to guide the

design and daily operations of the school.
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A Process Model for Whole-School Sustainability
The attributes identified in the relationship map were refined in developing a
process model comprised of core components and process facilitators. The model in
Figure 10 represents critical components of whole-school sustainability m®gesving
as a guide to groups and organizations encompassing educators, building progessional

and green school advocates who desire to implement whole-school sustainability.

innovation

positive
environment

high performance

shared admin. comittment

values .
indoor outdoor

facility connection

opportunity project-based +

constructivist student-directed
philosophy activities

core
components

=
o
=
©
o
=
=
L

connection to place

empowerment

process
facilitators

Figure 15.Process model of whole-school sustainability

The core components and process facilitators in the whole-school sustainability
process are fundamental; however, this process will be unique to each school that
attempts to practice whole-school sustainability. This uniqueness is taofebal ever-
changing attributes of place; including the unique aspects of the surroundingicibynm
and natural environment, influences the manifestation of whole-school sustairafility
results in a whole-school sustainability program unique to each school.

Since whole-school sustainability develops to include attributes of plaagniot
be a simple three-step process ending in the achievement of whole-school slistainabi
The process must continue to evolve to include attributes of place and the evenghangi
needs of students, faculty and staff, and community.
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Some may ask which of the core components, facility, curriculum, or culture,
must be established first in the process of whole-school sustainability. Mer ans
values. A foundation of values influences each core construct guiding decisions about
facility and curriculum. With a foundation of sustainable values embedded in school
culture, sustainable building design and operations, and sustainabilityiturriwill be
natural by-products.

Study Limitations

This study employed a gatekeeper model to protect the privacy of survey
respondents; however, this approach relies on the availability and support of a single
person to reach and gain the support of participants. If the principal was not enthusiasti
about the study, staff members may not have been encouraged to respond to the survey.
This limitation also applies to the building professionals contacted to particifbate
enthusiasm for the study was not exhibited, the number of respondents may have been
influenced negatively. The greater the response by school employees and building
professionals a school provided, the greater the enthusiasm may have been dechonstra
by the gatekeeper. Further, building professionals work on billable hours; and 20
minutes of non-billable work may not have been possible given their workweek if the
value of this study was not adequately communicated or understood.

Timing may also acted as a limitation. School employees rarely are ptavithe
free time and late spring is an especially busy time. Participstimgpls were in the
midst of spring break or state testing during the time the survey was opemstheate

of the survey was extended one week to better accommodate school schedules.
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There are certainly differences in application between new schools veigxist
schools and public vs. charter vs. private schools; however, the focus of this study
considered participating schools as a group and did not examine differencesntiéve
schools.

Finally, contact information was challenging to obtain, to identify the school
principal and the project team contact. When contact information was obtained, it was
difficult to reach and speak directly to the individual. Messages left witbtagiers and
voicemails were often the outcome of contact attempts, delaying responsedidbé
or building professional.

Implications

The holistic green school is a complex entity. The commonalities among
participating schools form best practices applicable to schools seekiclyegeawhole-
school sustainability. Every school is unique, formed with different structndes a
orientations, set in different communities, surrounded by unique natural environments,
and operated by diverse staff and administration. Best practices outlinesistutty
may not apply to all those wishing to pursue whole-school sustainability.

Furthermore, the “uniqueness” of a school should be celebrated. The special
features of their facility, surrounding environment, and community should be embraced
in order to form a strong connection to place. Therefore, it is expected that these
distinctions would result in a unique process. The process developed in this study is a
guide, a starting point to begin conversations and implement changes in sclsbalg wi

to establish whole-school sustainability.
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The sample for this study consisted of schools founded on principles of
sustainability. None of the participating schools were once conventional schools
transforming to focus on whole-school sustainability. The results of thig, stud
general, targeted application to all schools, no matter their clasisifickocation, or
founding principles. Therefore, schools transitioning to whole-school sustainalilility
face challenges that participant schools may not have experienced.

Recommendations for Future Studies

A targeted study, involving members of whole-school sustainability programs,
evaluating values held by participants would define the influence of values ont¢hesuc
of a whole-school sustainability program. This evaluation would develop definitions of
the words used by participants when addressing their values. Future studylsoight a
embrace the integration of climate and culture in school settings.

Student perceptions gained from direct interviews or focus groups would be
valuable in understanding the impact of the school program. In this study, student
perceptions were provided through observations made by adults involved in the school.
Hearing student perceptions directly would add depth to the understanding of how whole-
school sustainability programs affect students.

The application of the whole-school sustainability process, compared between
schools of different types (public, private, charter) should be conducted in order to
identify differences in the successful application of this process. Asthaell,
identification of the unique barriers faced by public, private, and charter schools should
be evaluated. This identification will provide greater assistance to schosisrour

whole-school sustainability.
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Though the evaluation of whole-school sustainability programs on student
academic performance would be valuable, it is difficult to isolate varididegre
responsible for student performance.

Conclusion

School facilities require change to meet the learning needs critidsd &1t
century. This change requires the integration of design thinking withrgeaind invites
creativity in the way educational environments are constructed to collakottate
learning. The need for increased collaboration between educators andrddasigne
successfully adopt a holistic approach is expounded by McLennan (2004) and others.
This collaboration would change how culture, facilities, and curriculum méamifes
learning environments. Using the principles of sustainability as a guige, thi
collaboration between design and learning would allow future generations to be
sustainability natives (USGBC, 2009), armed with an education positioning ¢hsen t
environmental and societal stewards.

To facilitate this collaboration, mediators are needed who can speakda dad
educations constructively bridging these disciplines. The knowledge held byaduca
and designers is incomplete if excluding an understanding of the other.

The results of this study confirmed the school facility, including building and
grounds, plays a large role in the curriculum program and culture of a school. Shared
values form the foundation for all elements of the whole-school sustainabilitysproce
and guide the successful implementation of these practices. The use of acitibesf
and grounds as teaching tools can be enhanced through the collaboration of designers and

educators in order to integrate curriculum needs into design and design ridolcor.
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School facilities and grounds form the context for whole-school sustainability, and
enables or enhances the integration of sustainability into curriculum and culage. E
construct of whole-school sustainability is synergistic, but more importa&abh aspect
is guided by a shared commitment to values among stakeholders.

There is significance in the ability to visualize a process. Theaesitip and
process models developed in this study, clearly and concisely illustraterk@pigents
of whole-school sustainability and methods for developing these components. It is hoped
that these models will assist educators, building professionals, and green school
advocates in understanding and applying best practices to the benefit of quarent a

future generations of students.
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Appendix A: LEED Project Directory

LEED NC & Schools Certified Projects; January 2005-December 2011

Knapp Forest Elementary
North Charleston
Elementary School

The Dalles Middle School
Woodward Academy
Middle School Brand-Tuc
Wrightsville Elementary
School

Albany Park Middle
School

BAKER PRAIRIE
MIDDLE SCHOOL
Barnard Environmental
Magnet School

Bertschi Center

Bethel Middle School
Case Middle School -
Punahou

Chartwell School
Davidson Elementary
School

Daybreak Elementary
School & Recreation
Ethical Culture Fieldston
School

First Mesa Elementary
School

GERALD R. FORD
MIDDLE SCHOOL
GREYBULL
ELEMENTARY
SCHOOL

GRPS Sibley Elementary
School

Great Seneca Elementary
School

Green Valley Elementary
School

HECTOR GARCIA
MIDDLE SCHOOL
Hampton Bays UFSD -
New Middle School
Hawaii Baptist Academy
Middle School

Hermitage Elementary
Hilltop Montessori School
Homewood Middle School
Hurricane Creek
Elementary

Kersey Creek Elementary
Lincoln Heights
Elementary School

Linus Pauling Middle
School

Miles Davis Academy

Montessori School of Maui

Prairie Crossing Charter
School

RUFFING MONTESSORI
SCHOOL EXPA

St. Catherines Montessori
School

Stanley Elementary
Summerfield Elementary
THE CHILDREN'S
SCHOOL

THE WILLOW SCHOOL
ART BARN

THOMPSON
ELEMENTARY
REPLACEMENT
Tarkington School of

Grand Rapids
N Charleston

Dalles
College Park

Wrightsville
Chicago
CANBY
New Haven
SEATTLE
Little Rock

Honolulu

Seaside
Tucson

South Jordan
Bronx

Polacca

GRAND RAPIDS

GREYBULL

GRAND RAPIDS
Germantown
Lower Heidelberg
DALLAS
Hampton Bays
Honolulu

Virginia Beach

Birmingham

Birmingham

BENTON

Mechanicsville
Spokane

Corvallis

Chicago

Makawao
Grayslake
CLEVELAND HEIGHTS
Houston

Waltham

Neptune
STAMFORD
GLADSTONE

HOUSTON

Chicago

Ml
SC

OR
GA

PA

uT

NY

AZ

Ml

Wy

Ml

MD

PA

X

NY

MA

CT

NJ

X

NC 2.0
NC 2.0

NC 2.0
NC 2.0

NC 2.0
NC 2.1
NC 2.1
NC 2.1
NC 2.1
NC 2.1
NC 2.1

NC 2.1
NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

NC 2.1

Certified
Silver

Gold
Silver

Silver
Certified
Gold
Gold
Gold
Silver

Gold

Platinum
Certified

Silver

Silver

Certified

Certified

Certified

Certified
Gold
Certified
Certified
Silver
Gold
Certifie
Certified
Silver

Silver

Silver
Gold

Silver
Silver
Silver
Gold
Certified
Certified
Silver
Gold
Certified

Platinum

Certified

Certified

4/7/2006
8/23/2006

7/27/2007
4/8/2005

6/7/2006
8/21/2008
1/20/2010
3/12/2008
9/16/2008
2/28/2008
6/26/2006

11/27/2007
9/7/2007

5/5/2006
9/23/2008

12/13/2005
5/1/2009

6/8/2009

6/3/2008
4/18/2007
5/15/2007
712212008
4/5/2010
4/27/2007
10/27/2005
6/20608
3/30/2005
2/3/2009

4/18/2007
1/4/2008

11/10/2006
4/6/2010
9/17/2009
2/7/2008
5/14/2010
5/14/2007
7/7/2006
12/8/2007
2/2/2009
11/13/2007

8/25/2008

4/18/2008

Elementary
Elementary

Mic&thool
Middle School

Elementary
Middle School
Middle School
P-8
P-8
idtMe School
Middle School

P-8
Elementary

Elementary
Middle School
Elementary
Middle School

Elementary

Elementary
Elementary
Elementary
Middle School
Middle School
Middle School
Elementary
P-8
Madgithool

Elementary

Elementary
Elementary

Middle School
P-8
-8 P
Elementary
P-8
P-8
E letangy
Elemen
P-8

Elementary

Elementary

-8 P
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55.

56.
57.

58.

59.

67.

68.

69.

70.

78.

79.

80.

81.

82.

83.

84.

85.

87.

88.

89.

Excellence
Twenhofel/Kenton County
Middle School

Twin Valley Elementary
Center

W. G. Pearson Elementary
WALNUT BEND
Elementary
WATERTOWN MAYER
ELEMENTARY SCH
WEST PLACER MIDDLE
SCHOOL

A L Wilson Elementary
ASPEN MIDDLE
SCHOOL

Avon Middle School

Bell Prairie Elementary
Commodore John Barry
Elementary

DAVEY JACKSON
Elementary

Edy Ridge ES & Laurel
Ridge MS

Elementary School 'P'
Evergreen Elementary
(SMCPS 0606)

Francis Scott Key Middle
School

GARRISON FOREST
MIDDLE SCHOOL
GRPS Burton School
Governor Mifflin
Elementary

Gulf Trace Elementary
Joppatowne Elementary
KPS New Elementary
LJCDS Kindergarten
Center

Langston Hughes Davis
Elementary
Laurel-Beltsville
Elementary

Independence
Elverson

Durham
HOUSTON

WATERTOWN
ROSEVILLE

Fairchance
ASPEN

Avon

Kansas City
Philadelphia
JACKSON

Sherwood

Wesley Chapel
California

Silver Spring
Owings Mills

Grand Rapids
Shillington

Holiday

Joppatowne

Kalamazoo
La Jolla
Chicago

Beltsville

Manassas Park Elementary Manassas Park

School & Pre-K

Neil Armstrong
Elementary

PLEASANT RIDGE
ELEM SCHOOL
PORCUPINE K-8
SCHOOL

Paradise Elementary
Peace River Elementary
Pine Jog Elementary 03Y
Poly Prep Lower School
Poquoson Elementary
School

Prairie View Middle
School

Punta Gorda Middle
School

Rio Rancho NE
Elementary

Rio Rancho NW
Elementary

SECOND NATURE
ACADEMY ELEMENTA
Salmon Creek Eco-
Resource Building
Sarasota County - Middle
School EE

Savannah Country Day -
Lower School

Savoy Elementary
Stamford Environmental
Magnet School
Subregion VI Elementary
Tarpon Springs
Elementary

Tyrone Elementary
UNO Brighton Park

Port Charlotte

CINCINNATI

PORCUPINE

Paradise
Charlotte Harbor

West Palm Beach

BROOKLYN
POQUOSON

Henderson
Punta Gorda
Rio Rancho
Rio Rancho
NASHUA
Occidental
North Port
Savannah

Washington
Stamford

Upper Marlboro
Tarpon Springs

St Petersburg
Chicago

KY

PA

NC
X

MN

CA

OR

FL
MD

MD

MD

MD

VA

FL

OH

FL

NM

NM

NH

CA

FL

GA

DC

MD

FL

FL

NC 2.1

NC 2.1

NC 2.1
NC 2.1

NC 2.1

NC 2.1

NC 2.2
NC 2.2

NC 2.2
NC 2.2
NC 2.2
NC 2.2
NC 2.2

NC 2.2
NC 2.2

NC 2.2

NC 2.2

NC 2.2

NC 2.2

NC 2.2

NC 2.2

NC 2.2

NC 2.2
NC 2.2

NC 2.2
NC 2.2

NC 2.2
NC 2.2

Silver

Silver

Certified
Certified

Certified

Gold

Silver
Gold

Certified
Gold
Gold
Gold
Gold

Cedtifie
Gold

Gold

Silver

Certified
Silver

Silver
Certified
Gold
Gold
Gold
Gold
Gold
Certified
Silver
Silver
Gold
eSilv
Gold
Silver
Gold
Gold
Silver
Silver
Gold
Platinum
Platinum
Silver

Silver

Gold
Silver

Gold
Gold

Gold
Gold

6/30/2009

6/28/2006

2008
7/10/2009

10/15/2009

9/29/2009

102020
10/29/2008

3/3/2010
212009
2/17/2009
8/4/2009
7/5/2010

10/12/2009
10/26/2009

8/22/2009

10/28/2009

11/17/2009
8/13/2010

5/9/2008
11/12/2010
10/26/2009
11/25/2009
5/13/2010
8/27/2009
6/4/2010
4/25/2008
10/2/2009
1/25/2010
9/23/2010
6/18/2008
5/14/2009
3/4/2008
2/16/2010
3/2/2009
6/2/2009
10/8/2009
10/22/2010
2/25/2010
11/19/2009
7/16/2010
8/26/2010

9/13/2010
3/31/2010

12/9r01
10/22/2009

6/4/2009
1/19/2009

Middle School
Elementary

Elementary
Elementary

Elementary
Middle School

Elementary
Middle School

Middehool
Elementary
Elementary
Elementary

P-8

Elementary
Elementary

Middle School
Middle School

Elementary
Elementary

nidetary
meBtary
Etgary
Elementary
Elementary
Elementary
Elementary
Elementary
Elementary
P-8
eBtany
Elementary
Elementary
radmtary
Elementary
Middle School
Middle School
Elementary
Elementary
Elementary
Middle School
Middle School

Elementary

Elementa
P-8

Elementary
Elementary

emeEitary
Elementary
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91.

92.
93.

94,
95.

96.

97.

99

100.
101.
102.

103.

113.
115.
116.
117.

118.
119.

120.

121.
122.

123.
124.

125.
126.

127.
128.

School

William B Gibbs ES
(Clarksburg No 8)
Willowwind School
Windrush School
Classroom Building

Woodland Elementary

da Vinci Arts Middle

School HP Classroom
10197577 Julia Green

Elementary

2008 Elementary
APS Tony Hillerman
Middle School

Ada Christian School
Barcelona Elementry
School

Bowling Green Middle

School and P.A.C.

Brownsville Elementary

Additions

Butterfield Elementary

Addition

. CPS - Southwest Middle

School

. Cashell Elementary
. Chipeta Elementary
. Darlington Middle School
. East Elementary

. Eco Schoolhouse
. Forest View Elementary
. G.D. Rogers Garden

Elementary

. Greenwich Academy

Middle School

H.D. Cooke Elementary

. Hillandale Elementary
Hillsboro Elementary 27
Jim G. Martin Elementary
Learning Gate Community

School

Machetanz Elementary

Marin Country Day
School, Step 1
Marin Country Day
School, Step 2

Mills River Elementary
Muckleshoot Tribal School

K-12

New Fulton Pre-K -5
Elementary

New Hubble Middle
School

Paul J. Olson Elementary
Pine Crest Prep Boca

Raton Lower School

River Crest Elementary

SAS Lower School
Addition

. Selinsgrove Elementary
. Shadow Valley (Browning

Park) Elementary

. Skinner Elementary
. St. Thomas School

. Stuart Middle School
. The Lovett School- New

Middle School

. Timber Creek Elementary
. Van Buren Elementary

. Washington Elementary

. Water Grass Elementary
. Weldon Valley Phase I

. William E. Miller

Elementary

. Wooster Elementary

Germantown

lowa City
El Cerrito

Olathe
Portland

Nashville

Fort Collins
Albuquerque

Ada
Albuquerque

Bowling Green
Crozet
Fayetteville
Chicago

Rockville

Grand Junction

Rome

Punta Gorda

Columbia

Olathe
Bradenton

Greenwich

Washington

East Flat Rock

Hillsboro

San Antonio
Lutz

Palmer
Corte Madera

Corte Madera

Mills River
Auburn

Tinley Park
Warrenville

Madison
Boca Raton

Hudson
Boca Raton

Selinsgrove
Ogden

Chicago

Medina

Commerce City
Atlanta

Overland Park
Caldwell
Caldwell
New Port Richey
Weldona
Bend

Greenbrier

MD

1A
CA

KS
OR

TN

CcO

Ml

NM

OH

VA

AR

NC 2.2

NC 2.2
NC 2.2

NC 2.2
NC 2.2

S$20

S2.0
S2.0

S20
S2.0

S20

S20
S20
S20
S20

S2.0
S2.0

S20

S2.0
S2.0

S20

S20

S2.0
S2.0

S2.0
S2.0

Gold

Gold
Platinum

Silver
Platinum

Silver

Gold
Gold

Certified
Gold

Gold

Gold

Certified

Gold

Gold
Gold
Gold
Silver
Gold
Silver
Silver

Silver

Gold
Gold
Gold
Silver
Platinum

Silver
Gold

Platinum

Gold
Silver

Silver

Gold

Silver
Gold

Gold
Gold

Gold
Certified

Gold
Gold
Silver
Gold

Silver
Silver
Gold

Gold
Silver

Gold

Silver

7/15/2010

7/14/2009
7/20/2009

11/17/2009
5/15/2010

1/4/2010

10/16/2008
9/10/2010

4/6/2010
4/15/2010

7/29/2010

12/17/2010

11/18/2010

2/17/2010

10/4/2010
3/11/2010
3/30/2010
6/2/2009
4/14/2010
4/28/2010
6/29/2010

8/20/2009

3/8/2010
9/28)201
2/25/2010
1112010
6/2/2010

12/17/2009
3/13/2009

4/29/2010

9/28/I01
1/28/2010

7/22/2010

5/3/2010

10/27/2009
4/15/2010

8/6/2009
6/8/2009

9/2®/201
11/18/2009

4/13/2010
6/10/2009
10/21/2010
7/27/2010

plizral
9/21/2010
10/7/2010
1/15/2010
12/7/2010
3/29/2010

12/10/2009

Elementary

P-8
P-8

Eleamgnt
Middle School

Elementary

Elementary
Middle School

P-8
Elementary

Middle School
Elementary
Elementary

Middle School

Eleamnt
meblary
Midstt@ool
Element
Elementdnyos
Efeany
Elementary

Middle School

Element
Elementary
Eletary
Elementary
P-8

P-8

P-8

Elementary
P-8

Elementary
Middle School

leméntary
elementary

Eheang
Elementary

Elementary
Elementary

Elemgnta
P-8
Middle School
Middle School

Elementary
entgntary
Eleangn
Elementary
Elementary
Elementary

Hieme

103



Appendix B: E-Survey

Green Schools That Teach

Created: February 22 2011, 4:16 PM
Last Modified: April 13 2011, 1:45 PM

Design Theme: Fine Line Gray

Language: English
Button Options: Custom: Start Survey: "Start Survey!" Submit: "Submit"

Disable Browser “Back” Button: False

Green Schools That Teach

GREEN SCHOOLS THAT TEACH

green building's role in whole-school sustainability

PREPARED BY : STEPHAMNIE BARR., COLORADO STATE LIMIVERSITY
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Page 1 - Heading

Directions & Consent:

You are invited to be in a research study about your whole-school sustainability program. You
were identified as an individual with valuable insights into ways this building is being used to
reinforce sustainability in curriculum, operations, or school culture. This survey consists of 25
guestions (19 required and 6 optional).

Please read through the following information and ask any questions you may have before
agreeing to be in the study. This study is being conducted by Katharine Leigh, a professor in
Interior Design and myself, Stephanie Barr, a graduate student at Colorado State University.
Background Information: The combination of green school design, green organizational behavior,
and aligned curriculum sets the stage for a green school to be a teaching tool. The purpose of
this study is to explore the methods, processes, and resources serving as the foundation for
successful whole-school sustainability — schools promoting sustainability through building and site
design, culture, and curriculum.

Procedures: If you agree to be in this study:

- Check a) to indicate that you understand and agree with the information provided in this consent
form, or b) to opt out of the survey.

Risks and Benefits of Being in the Study: This study has minimal risks. It is not possible to identify
all potential risks in a survey procedure, but the researchers have taken reasonable safeguards to
minimize any known and potential risks. There are no direct benefits to you for participating.
However, it is hoped that this study will benefit future participants in green school design
processes.

Confidentiality: The records of this study will be kept private. In any report we might publish, it will
not be possible to identify the responses of an individual participant from a specific school.
Responses from schools will be grouped in the analysis.

Voluntary Nature of the Study: Your participation in this study is entirely voluntary. Your decision
whether or not to participate will not affect your current or future employment, and will not be
shared individually with school administrators. If you decide to participate, you are free to
withdraw at any time without affecting these relationships. If at any point you feel that you would
like to withdraw from the study, simply exit the survey.

Contacts and Questions: The researchers conducting this study are Katharine Leigh, I1IDA,
Associate AlIA, LEED AP BD+C and Stephanie Barr, LEED AP BD+C. You may ask any
guestions you have now. If you have questions later, you may contact Stephanie Barr at:
s.barr@colostate.edu. You may also contact the Research Integrity and Compliance Review
Office at Colorado State University: Janell Barker, Human Research Administrator, (970) 491-
1655. You may print this form to keep for your records.

Please, do not put your name on any part of the survey.

Thank you for your support and participation in advance,

Stephanie Barr, LEED AP BD+C

Page 1 - Question 1 - Choice - One Answer (Bullets)[Mandatory]

AN ANSWER TO ONE OF THESE TWO CHOICES IS REQUIRED TO CONTINUE THE
SURVEY

O Yes, | understand this consent form and consent to participate. Take me to the next part
of the survey

O No, | do not choose to give my consent at this time. Exit me from this survey.

Page 2 - Question 2 - Choice - One Answer (Drop Down)[Mandatory]

| am associated with the following school:
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Barnard Environmental Magnet
Bertschi Center

Prairie Crossing Charter School
The Willow School

Evergreen Elementary
Manassas Park Elementary
Pine Jog Elementary

Second Nature Academy
Salmon Creek

Stamford Environmental Magnet
Windrush School

Learning Gate

Q00000000000

Page 2 - Question 3 - Choice - One Answer (Bullets)[Mandatory]

My association with this school is: (please choose option which most applies)

O School Employee
O Parent/Community Member
O Building Professional [Skip to 4]

Page 2 - Question 4 - Choice - One Answer (Bullets)[Mandatory]

How many years have you worked with or been associated with this school/district?

less than 1 year
1-5 years

6-10 years
11-15 years
16-20 years
21-25 years
26-30 years
over 30 years

Q0000000

Page 2 - Question 5 - Choice - One Answer (Bullets)[Mandatory]

How many years of experience do you have in your discipline/field?

less than 1 year
1-5 years

6-10 years
11-15 years
16-20 years
21-25 years
26-30 years
over 30 years

Q0000000
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Page 2 - Question 6 - Choice - One Answer (Bullets)[Mandatory]

Are you LEED Accredited?

O
O
O

Yes
No
In Progress

Page 2 - Question 7 - Choice - One Answer (Bullets)[Mandatory]

How satisfied are you with the LEED process resulting in your facility?

O
O
O
O

Extremely
Moderately
A Little

Not at All

Page 3 - Question 8 - Choice - Multiple Answers (Bullets) [Mandatory] [Up To 2 Answers]

My role within the school is:

co0oo00o

School Administrator/Principal [Skip to 5]
District Staff [Skip to 5]

School Instructor/Teacher (Full-time) [Skip to 5]
School Instructor (Part-time) [Skip to 5]

School Support Staff [Skip to 5]

Parent/ Guardian [Skip to 5]

Community Member [Skip to 5]

Other, please specify

Page 4 - Question 9 - Choice - Multiple Answers (Bullets)[Mandatory]

My role within the school's project team was:

pcoooocoooog

Architect [Skip to 7]

Interior Designer [Skip to 7]

Landscape Architect [Skip to 7]

Lighting Designer [Skip to 7]

Civil Engineer [Skip to 7]

Mechanical Engineer [Skip to 7]

Electrical Engineer [Skip to 7]

Structural Engineer [Skip to 7]

Contractor [Skip to 7]

Sustainability Consultant/LEED Manager [Skip to 7]
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Page 5 - Question 10 - Rating Scale - Matrix[Mandatory]

School Culture

Please rate the degree to which the following norms or values are a consistent feature in your
school.

(available from Idaho Department of Education

@http://www.sde.idaho.gov/site/innovation_choice/docs/bp/Jim%20Johnson_School%20Culture

%20Survey2.pdf; norms/values derived from the work of King and Saphier (1985).

Almost

Always Generally Seldom

Characteristic of Characteristic

Not Characteristic

Characteristic of Our School

of Our School Our School of Our School

Collegiality (Professional

Collaboration on O O O o
educational issues)

Experimentation (Interest

in exploring new, not yet Q Q Q Q
proven techniques)

High Expectations

(A pervasive push for higl
performance for students
and teachers)

Trust & Confidence (A
pervasive feeling that
people will do what is
right)

Tangible Support
(Financial and material
assistance that supports
teaching/learning)
Reaching out to the
Knowledge Base (Use of
research reading of Q Q Q Q
professional journals,

workshops)

Appreciation &

Recognition

(Acknowledgement of ©) o o o
quality student/staff work
and effort)

Caring, Celebration,
Humor

Appreciation of
Leadership (Specifically
leadership provided by Q Q Q Q
teachers, principals,

professional staff)

Clarity of Goals o o o o
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Protection of What's
Important (School goals Q Q Q Q
& priorities)

Involvement of

Stakeholders in Decision

Making (Those who will

be affected by decisions Q Q Q Q
are involved in making
them)

Traditions (Rituals and
events that celebrate and

o O O O
support core school
values)
Honest, Open o o o o

Communication

Page 5 - Question 11 - Open Ended - Comments Box

Optional: For at least one norm which you scored (1) Almost Always, please provide an example
that illustrates this norm/value within your school culture.

Page 6 - Question 12 - Open Ended - Comments Box

Why is sustainability integrated into your curriculum?

Page 6 - Question 13 - Open Ended - Comments Box[Mandatory]

In what ways does your curriculum promote sustainability?

Page 6 - Question 14 - Open Ended - Comments Box

Optional: What resources have you used to develop and enrich your sustainability curriculum?
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Page 7 - Question 15 - Open Ended - Comments Box[Mandatory]

Why did you design a green school?

Page 7 - Question 16 - Open Ended - Comments Box[Mandatory]

In your opinion, what values are represented in the design of your school?

Page 7 - Question 17 - Rating Scale - MatrixMandatory]

In addition to the project team, who was involved in the planning & design of your green school?

YES NO
School Admin /Principal Q Q
School Support Staff Q Q
Maintenance/Facilities Staff Q Q
Teachers o o
Parents/Guardian Q Q
Community Members O O
Sustainability Consultant Q Q

Page 7 - Question 18 - Open Ended - Comments Box

Optional: Provide an example of the value added by at least one of these individuals to the
project’s success:

Page 7 - Question 19 - Open Ended - Comments Box[Mandatory]

Are there aspects about your school's design that encourage students to engage and learn about
their school building? Please explain.
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Page 7 - Question 20 - Open Ended - Comments Box[Mandatory]

Is student engagement/exploration of their school building and grounds valuable to the learning
process?

Page 8 - Question 21 - Open Ended - Comments Box[Mandatory]

In what ways do you use your green school building and grounds in your curriculum?

Page 8 - Question 22 - Open Ended - Comments Box[Mandatory]

Are there specific building or site features that you consider valuable teaching tools?

Page 8 - Question 23 - Open Ended - Comments Box

Optional: How have students responded to their green learning environment?

Page 8 - Question 24 - Open Ended - Comments Box

Optional: In what ways is the learning environment in this green school different from the learning
environments in non-green schools?

Page 8 - Question 25 - Open Ended - Comments Box

Optional: Share any comments you would like before exiting the survey that would help in
understanding your green school and your success in whole-school sustainability:
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Thank You Page

Thank you for your time and your support for green school research!

Co do

University
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Appendix C: Phone Script

Good morning/afternoon, ;

My name is Stephanie Barr and | am conducting research on Green School that Teac
The role of green building in whole-school sustainability. May | take about 15 minutes
of your time to tell you about my study and invite the participation of your school?

Through a review of literature, and my personal experience in the field of gtresi sc
design, | have learned that successful green schools involve more than just green
building; they must promote sustainability through building design, operations, and
curriculum. A high-performing green school should also be a teaching tool. Your school
has been identified as a model, and one that would be an excellent addition to this study.
Through this survey, we hope to explore the various methods, processes, and resources
used to establish whole-school sustainability. Survey question will center ofsaspe

your green school design, your school’s culture, and educational goals.

As the co-Pl, | am the working on this study with Professor Katharine Leigh from the
Design and Merchandising Department at Colorado State University. The study is also
supported by Brian Dunbar of the Institute for the Built Environment, and the Center for
Green Schools at the USGBC.

If you agree for your school to participate in this study, | will send you the survey link. |
request that you forward this link to your teachers, parent volunteers and community
members, and any district staff or administration who might have insight into the school
mission or its design.

May | ask you a few baseline questions about your school?
e s your school:
0 Private
0 Public
0 Charter
e Number of:
0 Students
0 Faculty
0 Support Staff
e Location
0 Rural
0 Suburban
0 Urban
e Who was the project architect?
e What is their contact information?
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e Does your school have any special spaces (i.e., school garden, weather station,
science lab, etc.)

| will send you email shortly requesting confirmation of your cooperation, including
directions on how to proceed. If you have questions regarding the study, you may
contact me at 405 606 5051 or and if you have any questions
about your rights as a volunteer in this research you may contact Janell Barker, Human
Rights Administrator at 970-491-1655. This consent form was approved by the CSU
Institutional Review Board for the protection of the human subjects in the research on

We greatly appreciate your time and thank you in advance, for your valuable assistance.
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Appendix D: Sample Letter of Cooperation
Sample Text for Email of Cooperation
Principal ;

Please review the following text and reply to this email confirming you urahersind
agree with this text, and consent to participate in the study.

After reviewing your request to include our school in your research SBrdgn Schools
that Teachwe have determined that our participation would be appropriate. We
understand that the objective of this work is to shed light on the design, culture and
curriculum of green schools practicing whole school sustainability.

We understand the following:

= The research protocol has been approved by Colorado State University’s
Institutional Review Board and there are no known concerns regarding the safety
of our staff participating in this study;

=  We will support the research by permitting and encouraging our staff tesahees
survey through the survey provider ; we understand that participation is voluntary
by our staff;

= Data will be collected over a three week period;

= The survey takes roughly 20 minutes to complete;

=  Two reminders will be sent to participants according to the schedule you have
provided;

= At the conclusion of the thesis, you will provide our office with a research
summary; and

= No costs will be incurred by our office other than normal access to the internet

Thank you,

Stephanie Barr
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Appendix E: Sample Notice to Participants

[School LOGO/LETTERHEAD]
To All Staff:
The firm has given permission to Stephanie Barr, LEED AP BD + C, a geastuaient
and master’s candidate in interior design/sustainable design at ColoadeltBitversity
to include our school and staff in this study of green schools. The study eGREAN
SCHOOLS THAT TEACH: THE ROLE OF GREEN BUILDING IN WHOLE-SCHOOL
SUSTAINABILITYdS a component of her thesis. Your participation will help to develop a
publication for best practices to help others wishing to create schools like iyoles i
future.
PLEASE support her effort and contributions to sustainable practices in schont; spe

about 20 minutes completing the survey you can access at:

It is important for everyone to complete the survey by April 29!

THANK you!

Principal
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Appendix F: Sample Email Reminder to Participants

To All Staff:

You are reminded to participate in the st@&REEN SCHOOLS THAT TEACH: THE
ROLE OF GREEN BUILDING IN WHOLE-SCHOOL SUSTAINABILAirYed at
improving best practices to help others wishing to create schools like yohesfuitre.
Access to the study, being conducted by a master’s student from Colorado State
University will end on April 28, 2011.

We ask you to spend about 20 minutes completing the survey at:

Thank you! If you have already completed the survey — have a great day!
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Appendix G: Letters of Agreement

Learning Gate Community School Consent
Principal: Patti Girard

4/23/2011 Gmail - LG consent
.
m I l Stephanie Barr <skbarri@gmail.com>
by o0gle
LG consent
1 message
patti@learninggate.org <patti@learninggate.org> Sun, Apr 10, 2011 at 7:45 AM

To: s.bar@colostate.edu

Leaming Gate will be happy to participate. We are in the process od
designing a net zero high school. We are still in preliminary phase.
Patti Girard
1. Is your school - Private, public, or charter?Charter
2. Number of -

- Students :600

- Faculty :42

- Support Staff 12
3. Location - Rural, Suburban, Urban?Suburban

4_Who was the project architect for the school building?Carlson
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Pine Jog Elementary School Consent
Principal: Fred Barch

442342011 Gmail - Green School Research Study -...

L]
Gm l l Stephanie Barr <skbarri@gmail.com>
by L0

Green School Research Study - Consent

Fred Barch <barchf@palmbeach.k12.fl.us> Thu, Mar 31, 2011 at 1:55 PM

To: s.bam@colostate edu
Looking forward to participating in your research project!

Fred J. Barch

Principal

Pine Jog Elementary School
656-5401

5,% Go Green! Please do not print this e-mail unless it is completely necessary

2009 & 2010

Palm Beach County
Green School

of Excellence

Florida's First LEED Gold Certified School
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Willow School Consent
Principal: Kate Walsh

442372011 Gmail - Green School Research Study -...

GI\_’I I I Stephanie Barr <skbarri@gmail.com>
bey W

Green School Research Study - Consent

Kate Walsh <kwalsh@willowschool.org> Sat, Apr 9, 2011 at 7:55 PM
To: 5.bam@colostate edu

Hello Stephanie,

Yes | have reviewed the consent info and agree to the conditions. | am happy
to support the research and have our faculty and staff complete the survey if
they choose.

Regards

Kate

Kate Burke Walsh

Head of School

The Willow School

1150 Pottersville Road

Gladstone, New Jersey 07934

908-470-9500 x 1010

[Queoted text hidden]
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Prairie Crossing Charter School
Principal: Brian Greene

6/21/2011 RE: Green School Research - Project De...
Reply Reply Al Forward

RE: Green School Research - Project Description & Consent

Brian Greene [bgreene@pccharterschool.org]

To: Barr.5tephanie
Tuesday, Apri 26, 2011 442 PM

You forwarded this message on 4/26/2011 447 PM.
This is formal consent from PCCS to partake in the study being conducted by Stephanie Barr.
1. Is your school - pubhc charter?

2. Number of -

m

+ Students - 390
+ Faculty - 18 classroom. 6 specils, 2 SPed. 14 teacher assstants, 1 mamtenance, 10 adnmstratve

(secretary, prncipal dwector, Sped, Tech, Busn Off)
+ Support Staff -

3. Location - Suburban | &

4. Who was the project architect for the school bulldmg? Serena Sturm
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Bertschi School
Principal: Bridget Bertschi

From: Tiffany Carey [tiffanyc@bertschi.org]

> Sent: Monday, May 02, 2011 2:52 PM

> To: Barr,Stephanie

> Subject: Re: Green School Research, Description & Consent - Bertschi School

>

> Stephanie,

>

> I'm replying to yoru email to confirm our participation in your study.

>

> Bertschi School is private. We currently have 234 students and 48 members of
> our faculty/staff. The school is located an urban area of Seattle. Chris

> Hellstern and Stacy Smedley of KMD Architects spearheaded the project. Stacy
> Smedley <smedley@kmd-arch.com<Ur|BlockedError.aspx>> and "Hellstern, Chris'
> <hellstern@kmd-arch.com<UrlBlockedError.aspx>>

>

> Please let me know if you need anything further,

>

> Tiffany

> -

> Tiffany Carey ‘91

> Director of Advancement

>

> BERTSCHI SCHOOL

> 2227 10th Ave East Seattle, WA 98102

> 206-442-6852 | www.bertschi.org

>

> Please remember Bertschi in your will and trusts.

>
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Appendix H: IRB Letter

| riversity
Beesearch Integrity & Complisnce Review Office
Office of Vice Provident for Rescarch
Fort Caollins, OO0 B0523-2011
(970) 491-1553
FAX (970) 491-123
DATE: March 25, 2011
TO: Katherine Leigh, Design & Merchandising
Stephanie Barr, Design & Merchandising
f I: I' -;| it
FROM: Janell Barker, IRB Administrator
Research Integrity & Compliance Review Office
TITLE: Green Schools that Teach: the Role of Green-Building in Whole School
Sustainability
IRE ID: 041-12H Review Date: March 25, 2011

The Institutional Review Board (IRB) Administrator has reviewed this project and has declared the
study exempt from the requirements of the human subject protections regulations as described in 45
CFR 46.101(b}{2): Research involving the use of educational tests . survey procedures,_interview
procedures or cbservation of public behavior, unless: a) informafion obtained is recorded in such a
manner that human subjects can be identified_dire or identifiers linked to the subjects.

The IRB determination of exemption means that:
= You do not need to submit an application for annual continuing review.

= You must carry out the rezsearch as proposed in the Exempt application, including obtaining
and documenting (signed) informed consent if stated in your application or if required by the IRB.

= Any modification of this research should be submitted to the IRB through an email to the
IRB Administrator, prior to implementing any changes, fo determine if the project still meets
the Federal criteria for exemption. If it is determined that exemption is no longer wamranted, then
an IRB proposal will need to be submitted and approved before proceeding with data collection.

= Please notify the IRB if any problems or complaints of the research occur.

Please note that you must submit all rezearch involving human participants for review by the IRB. Only

the IRB may make the determination of exemption, even if you conduct a similar study in the future.
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Appendix |: Permissions

-'[{_{':": COPYRIGHT CLEARANCE CENTER
T

Get Permission / Find Title
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Appendix J: Code Book

Important
Outlier

Major Theme

Codes

03.

Code Description
Working together of
teachers or students.
Democratic, inclusive

Top Relationships

Commitment to Goals,
Mission,

Relationships

Innovation,
Knowledge Base,

Culture Collaboration 13 decision making Interdependence, Project Based
Conservation,
Commitment to
Goals/Mission,
Cutting edge, ability to Commitment from Collaboration,
Culture 04. Innovation 11 take chances Authority, Modeling Efficiency,
Reaching out to experts
05. Knowledge in community, Collaboration,
Culture Base 15 knowledge of teachers Community-based Quality of Design,
Ethics/Virtues,
Commitment from
Authority, Future
06. Focus, Modeling,
Commitment personal belief, Awareness,
to Goals, dedication to the Empowerment,
Culture Mission 48 school's goals/mission Enthusiasm
High performance
expected of students,
07. High faculty, school, district, Quality of Design,
Culture Expectations 9 and facility Ethics/Virtues, Modeling
Priority being the
future of students, Commitment to
08. Future community, society, Goals/Mission,
Culture Focus 26 and the earth Modeling, Awareness Problem Solver
Modeling,
Applied to word Commitment
Culture 09. Efficiency 5 efficiency Conservation, from Authority
Conservation,
Indoor/Outdoor
Culture 10. Health 28 Health, comfort Connection, Grounds
11.
Interdependen Integrated Topics, Social Studies,
Culture ce 22 Symbiotic relationships ~ Respect Problem Solver
Interdependence,
Ethics/Virtues,
Conservation,
Culture 12. Respect 16 Applied to word respect  Responsibility
Commitment to Commitment
14. Ethics, Goals/Mission, from Authority,
Virtues, Modeling, Integrated Community
Culture Integrity 39 Topics Based
Energy, Water Systems,
Conserving resources, Operations, Recycled
15. surrounding Materials, Innovation, Quality of Design,
Culture Conservation 57 environment Responsibility Modeling
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16.
Commitment

Commitment from
principle,
superintendent, district

Commitment to
Goals/Mission,

Culture from Authority 43 or architectural firm Modeling, Innovation Collaboration
Applied to "teaching Sense of Place,
tools". The specific Cycles/Systems,

19. Teaching mention of using Project Based, Grounds, Indoor/Outdoor

Tools building and site Water System, Connection.
Curriculum (Methods) 60 features in lessons Modeling Quality of Design

20.

Community- Using community

based resources to convey Social Studies,
Curriculum (Methods) 40 lessons Modeling, Grounds Pride

21. Sense of Using history, culture,

Place unique features of the Plants, Grounds, Place

Curriculum (Methods) 17 place, to convey lessons  Attributes
Descriptions of student
projects, activities, Garden, Grounds,
using the interaction Operations, Water

22. Project- with objects or system, Teaching Tools,  Exploration,
based processes as subjects Student-Directed, Interest/Curiosity

Curriculum (Methods) 57 for lessons Energy , Exposed

Problem Solver,
The discovery, or Interest/Curiosity
exploration, of , Integrated
23. Exploration surroundings, topics, Grounds, Teaching Topics, Student
Curriculum (Methods) 20 ideas Tools, Awareness Directed,
24. Service
Learning Community-based,

Curriculum (Methods) 6 Community outreach Project Based Ethics/Virtues,
Facility design, school Community-Based,
culture as indirect Teaching Tools, Innovation, High
curriculum for students, Conservation, Expectations,

25. Modeling staff, community, and Ethics/Virtues, Future Commitment
Curriculum (Methods) 46 beyond Focus, Awareness, from Authority
Students given
26. Student- responsibility, Enthusiasm,
Directed autonomy, in Operations, Garden, Ownership, Pride,
Curriculum (Methods) 26 sustainability efforts Project Based Empowerment
28. Art
Curriculum (Subjects) 8 Art Teaching Tools, Project Based,
29. Cycles, Teaching Water Systemes, Future Focus,
Systems interdependence, Grounds, Plants, Interdependence,
Curriculum (Subjects) 21 relations, processes Exposed Math,
Applied to integration
of subjects, the Grounds, Water
integration of System,
30. Integrated sustainability into Interdependence,
Topics subjects, the relation of  Ethics/Virtues,
Curriculum (Subjects) 44 multiple topics Cycles/Systems Problem Solver
31. English,
Reading
Curriculum (Subjects) 11 Grounds, Windows
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Interdependence,

32. Social Ethics/Virtues,
Studies Sense of Place,
Curriculum (Subjects) 8 Integrated Topics Service Learning
Sense of Place,
Grounds, Garden, Service Learning,
Water Systems, Student Directed,
33. Science Cycles/Systems, Interest/Curiosity
Curriculum (Subjects) 53 Integrated Topics , Ownership
34. Math Energy, Monitoring
Curriculum (Subjects) 23 Systems Exposed
Financial savings Energy, Water Systems,
Building 36. Economic related to facility Operations, Ethics/Virtues,
Attributes Savings 6 efficiencies Conservation Modeling
Bringing nature inside,
37. Indoor, classroom design allows
Building Outdoor easy access to the Health, Windows,
Attributes Connection 10 outdoors Grounds
Building 38. Quality of Knowledge Base,
Attributes Design 4 Aesthetics Energy High Expectations
Building Natural ventilation, low  No significant
Attributes 39. Air Quality 2 VoC Correlation
Project Based,
Monitoring System, Teaching Tools,
Building Applied to the word Water System, Cycles/Systems,
Attributes 40. Energy 64 energy. Operations Math
Design features directly
related to the "place". Project Based, Sense of
Vernacular Place, Community Plants, Social
Building 41. Place architecture, materials, Based, Grounds, Water  Studies,
Attributes Attributes 4 etc. System Integrated Topics
Repurposed, recycled,
Building 42. Recycled reclaimed building Signage, Operations,
Attributes Materials 26 materials Conservation Teaching Tools
Building Sensors, automatic Water System, Energy, Interest/Curiosity
Attributes 43. Automated 11 controls Conservation )
Health,
Conservation,
Community
Based, Student
Directed,
Cycles/Systems,
Science, Operations, Integrated
Water System, Science, Topics, Sense of
Building 44. Grounds Campus, surrounding Project Based, Teaching  Place,
Attributes (aggregate) 243 natural areas Tools Interest/Curiosity
Science, Operations,
Water System,
Building 45, Plants Cycles/Systems, Interest/Curiosity
Attributes (Grounds) 100 Plants, act of planting Student Directed , Leadership,
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Science, Operations,

Water System,
Building 46. Garden Cycles/Systems, Exploration,
Attributes (Grounds) 60 Applied to word garden  Student Directed Interest/Curiosity
Exposed, Operations, Automated,
Building 47. Water Interior fixtures, Monitoring Systems, Teaching Tools,
Attributes System 97 cisterns, irrigation Cycles/Systems, Student-Directed
Exposed, Monitoring Indoor/Outdoor
Building Applied to the word Systems, Teaching Connection,
Attributes 48. Windows 29 windows. Tools Daylight
Health, Conservation,
Building Applied to the word Indoor/Outdoor
Attributes 49. Daylight 10 daylight. Connection Automated,
Monitoring System,
Teaching Tools,
Building Interpretive signage, Recycled Materials,
Attributes 50. Signage 42 labels. Grounds
Energy, water, resource  Energy, Operations, Interest/Curiosity
Building 51. Monitoring tracking. Touchscreen Exposed, Student , Community-
Attributes Systems 69 system. Directed, Project Based  Based, Modeling
Heating, ventilation,
Building cooling, mechanical Exposed, Water
Attributes 52. HVAC 25 systems System, Teaching Tools  Awareness,
Water System, HVAC, Awareness,
Building Visible infrastructure, Teaching Tools, Cycles/Systems,
Attributes 53. Exposed 59 accessible by occupants  Operations Exploration
Recycling, Water
General facilities System, Composting, Pride,
Building 54. Operations operations (controlled Project Based, Student Empowerment,
Attributes (aggregate) 136 by users) Directed, Responsibility
55.
Building Composting Garden, Project Based,
Attributes (operations) 14 Composting program Student Directed
Paper, resources,
Building 56. Supplies general classroom
Attributes (operations) 4 supplies Recycling, Conservation
Building 57. Recycling Student Directed, Art, Responsibility,
Attributes (operations) 50 Facility recycling efforts ~ Conservation Awareness
Evaluate problems, find  Future Focus,
Personal 59. Problem- solutions, critical Awareness, Exploration,
Qualities Solver 7 thinking Empowerment Integrated Topics
Personal 60. Conservation, Respect,
Qualities Responsibility 22 Student-Directed, Operations
Future Focus,
Empowerment,
Personal Knowledge, Commitment to Goals, Community-
Qualities 61. Awareness 36 understanding Mission Based, Pride
Personal Leading efforts, taking Student Directed, Pride,
Qualities 62. Leadership 13 on responsibility Empowerment Innovation,
Personal 63. Commitment to
Qualities Enthusiasm 23 Joy Goals/Mission, Pride Grounds
Monitoring
Personal 64. Interest, Project Based, Teaching  systems,
Qualities Curiosity 10 Tools, Grounds Exploration
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Personal Pride, plus investment
Qualities 65. Ownership 3 in success Grounds Student Directed
Enthusiasm,
Personal Feeling proud, unique, Leadership, Pride,
Qualities 66. Pride 14 special Empowerment
Self-direction,
advocacy, students
leading efforts to
change family, Responsibility,
Personal 67. community, and Leadership, Pride,
Qualities Empowerment 15 personal habits. Student Directed Problem Solver
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